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O PE3YAbTATAX MPOBEAEHHOW PABOTHI
No «PEFTYAATOPHOU TMAbOTUHE»
B COEPE TPAHCIOPTA U AOTUCTUKMN,
N AAAbHEULLNX 3TAMNAX PABOThHI

Mo matepuranam 3acepaHust IKeneptHon CeKumm AOTUCTUKK M TOBApPOMpPOBOASILLEN ceTh dkcnepTHoro CoBeta No TpaHCnopTy
Komuteta no TpaHcnopTy 1 cTpouteAbcTBy focaymbl PO, 5 despana 2020 r.

YyacTHukn 3kcneptHoi CeKLMMU BXOAAT Takke B coCcTaB paboyed rpynmbl «peryAsaTop-
HOM rMAbOTUHBI» npu lMpaButeabctBe PP. Pabota npoxoAnT noatanHo m NAaHOMEPHO.
B Hosi6pe 2019 . B POCCUICKOM YHUBEPCHUTETE TPAHCIOPTA COCTOSACA OOAbLLIOH Hay4YHO-
npaKTMYeCKU ceMHuHap no teme «Peannsaumns MexaHU3Ma «PEryAiTopHON MMAbOTUHbI»
KOHTPOAbHO-HaA30PHOM AEATEABHOCTU B cepe XKeAe3HOAOPOXXHOro TpaHcrnopra, Mop-
CKOro M pe4yHoro TpaHcrnopTa U AOrMCTUKU». KoHpepeHuus bbina opraHn3oBaHa Mexay-
HapoAHoM Accoumnaumeln noructudeckoro 6usHeca (MAABU) n UHCTUTYTOM ynpaBAE€HUS
U UMPPOBbLIX TEXHONOIMUI POCCHUICKOro yHuBepcuteta tpaHcrnoprta PYT (MUUAT).

B pabote KOH$pepeHLMN NPUHANN yyacTHe Takue KommnaHum, kak AO «CYIK», MK «Py-
can», AO «HegreTpaHcCepucr, @Iyl «Pocmopnopt, AO «<MypmaHCKUI MOPCKOH TOPro-
BbIA NOPT», PAA NEPEBO30YHbIX N IKCIEAMTOPCKUX OpraHM3aLmMii BCeX BUAOB TPAHCIOp-
1a. Caywwartenu 6biAM 03HaKOMAEHbI C MPEANOXKEHUAMU, CHOPMMUPOBaHHLIMU B paboyen
rpynne npu [MpaButeabcTBe. B npouecce AeTaAbHbIX 06CY)XAEHUS B X0A€ CeMMHapa
6bINO BbICKA3aHO MPEANOXKEHHUE, UYTO PAA KOHTPOAbHO-HAA30PHbIX QYHKUMH LIeAeCOo-
6pa3Ho nepeaatb B caMoperyampyemyro opraHusaumro (CPO).

Mpeanonaraetcs, uTo 3Ta opraHu3aumsa 6yAeT HaxoAUTCA B BepeHWU PocTpaHCHaA30-
pa, B Heé byAyT BXOAUTb IKCMepPTbl, aKKpeAUTOBaHHbIe PoCcTpaHCHaA30pOM M, COOT-
BETCTBEHHO, 06yYeHUe 3TUX U BHOBb NMPUCOEAUHUBLUNXCH IKCNEPTOB byAET MPOXOAUTL

lMepepava papa KOHTPOAbHO-HAA3OPHbIX
dyHKuMn B CPO NO3BOAWUT NepeBO3UMKaM U
onepatopamM Hoaee aKTUBHO y4acTBOBaThb B
3TOM npouecce, U OAHOBPEMEHHO CHUMET
3aABOeHHble TpeboBaHua KHA!, kotopble
M AOAKHA OTCeYb MMABOTUMHA. Llenb npeano-
XEHWUN—0CBOBOANTL BU3HEC OT U3AULLHEW
KOHTPOABHO-HAA30PHOM AEATEABHOCTU. Poc-
CUNCKUIA YHWBEPCUTET TpaHCnopTa roTos
opraHu3oBaTb 00y4yeHME MOAOOHbIX 3KC-
NepToB, M BbICTYNAET 3a CTPYKTYPU3aLMIO U1
YHUUKaLMIO 3TOro Npouecca.

B pamkax noctaHoBAeHWs [paBuTENb-
cTBa, B PoctpaHcHaa30pe cdopmmpoBaHa
pabouasi rpynna no npoBeAEHWIO aHaAU3a
W nepecMoTpa ycTapeBLUMX HOPMATUBHO-
NpaBOBbIX aKTOB, MHOTME U3 KOTOPbIX AEW-
cTBytOT ewwé co BpeméH CCCP.

B CBOEM BbICTYNAEHUU Ha 3acepaHuu
AkeneptHon Cekumn 5 dpeBpana 3amecTu-
Tenb lMpeacepatens MexperMoHanbHOM
06L1ecTBEHHOW opraHusaumun «HaupMoHanb-

1 KOHTPOAbHO-HaA30pHas! AEATEAbLHOCTb, —MPUM.
peaakTopa

TaKxe noa aruaok PoctpaHcHaa3opa.

Hbl1 KOMWTET OOBLLECTBEHHOIO KOHTPOASI»
l[eHHaamM HOpbeBuy NelWwéB OTMETUA, UTO
«M0 UTOram NpoBeAEHHON paboTbl ObIA NOA-
FOTOBAEH MPOEKT MOAOXEHUA DepepanbHO-
ro rocyAapCTBEHHOINO0 KOHTPOAA B coepe
TpaHcrnopTa 1 nepeveHb 0643aTeAbHbIX TPE-
60BaHUI1, UBMEHEHUE KOTOPbIX OLIEHWBAET-
CA NPU OCYLLECTBAEHUWN FOCYAAPCTBEHHOIO
KOHTPOASI B cdhepe XeAe3HOAOPOXHOro
TpaHcnopta. B pa3pabotaHHbIX AOKyMeHTax
onpeAeneHbl OCHOBHbIE MPUHLIMIMbI U METO-
Abl TOCYAGPCTBEHHOrO KOHTPOASi B cdepe
XEeAe3HOAOPOXHOro TpaHcnopTa, paccras-
AEHbI MPUOPUTETLI B 06513aTeAbHbIX Tpebo-
BaHMWSAX, OTHOCALLMECA K KOHTPOAMPYHOLLE-
My AMUy. B nepByto ouepeab, 3T0 BONPOCHI
KOMMNETEHLIMN PYKOBOAUTEAEN U AOAXKHOCT-
HbIX AML, OTBeuyalowmx 3a He30nacHoCTb
ABWXeHUA. AaHHasa coepa umeeT 6oabLIoe
couManbHoe 3HaueHue, 3atparneas oblie-
CTBEHHbIE OTHOLLEHUSI paboTHUKA, paboTo-
AaTeEAR W TOCYAAPCTBA CO BCEMMW SAEMEHTa-

MU YPEryAMpoBaHusi; ctoaa Xe He0OX0AMMO
BKAOUMTb M BOMPOCHI MOAFOTOBKWU Creuu-
AAUCTOB TPAHCMOPTHOWM OTPaCAM».

Bonpocbl OLeHKM kauecTBa NOATOTOBKHM
crneumnanmcToB, HEOBXOAMMOCTb U OOBLEM
NOBbILLIEHUS] KBaAUDUKALIMM B COBPEMEH-
HbIX YCAOBUSX LM POBUIALMKM TPAHCNOPTA,
ocobeHHo B YacTu obecneuyeHns bezonac-
HOCTU ABMXXEHMS, MO MHEHUIO MHOTUX yye-
HbIX M3 Poccuiickoro yHMBepcUuTeTa TpaHc-
rnopTa, BbIXOAWUT 3a PAaMKWU BO3MOXHOCTEWN
AONMKHOCTHbIX AL, DPepepanbHOM CAyXObI
no HaA30py B chepe TpaHcnopTa.

Takxe rocnoauH NeweB B CBOEM Bbl-
CTYNAEHUM OTMETUA, UYTO B XoAe paboThl
Nno A@HHOMY HanpaBAEHWIO BbIABAEH PAA
NPOHBAEMHbIX HANpPaBAEHWUN:

lepBoe. PerynatopHaa rMAbOTUHA
npeaycmatpusaet otMmeHy ¢ 01.01.2021 r.
BCEX AEWCTBYHOLLUMX, HO YCTapeBLUMX HOpP-
MaTMBHO-NPaBOBbLIX aKTOB, OAHAKO, MpPU
3TOM OY€Hb BaXHO COXPaHWUTb CTabWAb-
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HOCTb HOPMAaTWMBHOIO PErYAMPOBAHUA OT-
pacAv. AaHHbIA BOMPOC OYEHb BOAHYET,
Kak 6u3Hec, Tak U deAepanbHble OPraHbi.

C 2015 r. MuHMCTEPCTBOM TpaHcnopTa
P® npoBoautcs nanaHomepHasi pabota no
OTMEHe YCTapeBLUMX HOPMATUBHO-NPaBo-
BbIX aKTOB. B HaCTOALLMIA MOMEHT, MOpsAAKa
200 HOPMATUBHbIX AKTOB, PETrYAMPYHOLLIMX
AESITEABHOCTb XXEAE3HOAOPOXHOI0o TpPaHC-
nopTa, MOAAEXAT OTMeHe. A Bcero nopob-
HbIX aKTOB MO TpaHcnopTHOM oTpacAn—800.

Ha AaHHbI MOMEHT yYacTHUKKU pabo-
yeWn rpynnbl MO peasnsaumn MexaHusma
«PEryAiTOPHOM TMABOTUHbI» Mpu [MpaBu-
TeAbCTBE CHOPMMPOBAAM MEPEYEHDb aK-
TOB, HE MOAAEXALLMX OTMEHE. YYaCTHUKM
pabouel rpynnbl NpepAaratoT MPUHATb
AOMOAHUTEABHBIN Nepuoa No nepepabor-
Ke 3TUX aKToB, MOTMBMPYA 3TO TEM, 4TO
BbIAEAEHHOr0 BPEMEHU HEeAOCTAaTOUYHO Ha
BAYMUMBBIN U 3ODEKTUBHbBIA NEPECMOTP
Takoro HOAbLLOrO KOAMYECTBA aKTOB, pe-
TYAMPYIOLLMX XM3HEHHO BaXHble QYHKUMK
TPaHCMNOPTHOM OTPaCAMK.

YuacTHUKK pabouer rpynmnbl NPUAEPXU-
BatOTCS MHEHUSA, YTO peaArM30BaTb GYHKLIMK
rocyaapcTsa B obecrneveHnm 6e3onacHocTu
ABWXEHWA TpaHCNopTa B LEAOM BO3MOXHO
TOAbKO MpPU aKTMBHOM B3aMMOAENCTBUU
06LECTBEHHbIX UHCTUTYTOB M KOHTPOABHO-
HAA30PHbIX OpraHoB, C AEAerMpoBaHUEM
YacTh WHTEPAKTUBHOW OYHKLUMU camope-
TYAMPYEMOW OpraHu3auuu, Yto npeaycMmo-
TpeHo lpoektom depeparbHOro 3akoHa
«O rocypAapCTBEHHOM KOHTPOAE M HaA30pe
Poccuiickon Gepepaumnm».

MOXET OCYLLECTBAATLCA U3 peecTpa C yyé-
TOM CAEAYHOLLMX NapaMeTpoB: BUAbI 3KC-
nepT13bl, Ha KOTOPYHO aTTECTOBAH 3KCMNEPT,
MECTO XWTeAbCTBa M MecTo npebbiBaHUS
3KCMnepTa, HaAMuMe y aKcnepTa AoMycka K
pabote co cAyxebHoM nHbopMaLMK, U T. M.
Bropoe. lpu peaausaunm meponpu-
ATUA B paMKax PEryASTOPHOW TMAbOTMHbI
BbIIBAEHA CWUTyalUus, CBA3aHHas C MNpo-
6AeMol, 0AHAKO ocTaBluascsa 6e3 BHUMa-
HUA. Peub MAET o Mporpamme NOAroTOBKM
W NEepenoAroTOBKU AL, HENOCPEACTBEHHO
Yy4YacCTBYIOLWMX B YNPaBAEHUW TpaHCMNopTa:
BOAMTEAEN, MALLMHWUCTOB, AUL, obecneuu-
BaloLLMX He3onacHOCTb ABUXeHUA. Ha aaH-
Hbl MOMEHT OTCYTCTBYET EAMHAA METOAMKA
KOHTPOAS! U OpraHm3aLmun 3Toro npowecca.
AenCcTBYIOWMN KOHTPOAb B A@HHOM
obracTM He HamnpaBAEH Ha MNOBblIEHWE
KayecTBa MOATOTOBKU KOHTPOAMPYEMBIX W
KOHTPOAUPYHOLMX AUL,. CeropHs ato dop-
MaAbHasa MpoLeAypa, 3akAvaloLlanca B
NpoBepPKe AaHHbIX Ha Bymaru, BMECTo pe-
aAbHON OLEHKM 3HAHWM; CyLLECTBYHOLLME
Mepbl BO3AEUCTBUSI HE WMCKAKOUAIOT BO3-
MOXHOCTb AAAbHEWLLWX HaPYyLUEHWN.
KpalHe BaXHO CMEeCTWUTb aKLEHT OT
Haka3aHWM Mo ¢aKTaM BbIABAEHHbIX Ha-
pYLWWEHWI K MPOBEAEHWIO HEMPEPbLIBHOMO
MOHUTOPMHIa U BbIPaboTKe PEKOMEHAA-
LM NO NOBbILIEHUIO KayecTBa 0byyeHms 1
pa3BuTUA B chepe TpaHcnopTa.
[ocynapCTBEHHbIM KOHTPOAb (HaA30p)
B cdepe TpaHcrnopTa, Kak B MPoYemMm U B
APYyrux coepax, HeobxoaMMo TpaHchop-
MWPOBaH B CTOPOHY Haa30pa 3a HeCOOALD-

B HACTOAILLEE BPEMAl, EAMHCTBEHHASAl OPTAHU3ALUOHHO
BO3MOXXHAA ®OPMA IOPUAUYECKOIO0 AULIA, MO3BONAIOLLAA UMETDb
B COCTABE BCEX YYACTHUKOB PbIHKA — 3TO CPO

Mpu BbIBOPE AAHHOrO NyTU AMANO-
ra 6usHeca c rocyaapctBom, byaeT BO3-
MOXHO $GOPMMUPOBAHWE 3KCMEPTHOrO CO-
obuiectBa M3 uucAa NPOPECCUOHANbHBIX
061LecTBEeHHbIX 06beAMHeHW. Hanbonee
ONTUMaAbHbIM NMPEACTaBAAETCA (])OpMVI-
poBaHWe Takoro coobliecTBa M3 4yucAa
06LLEeCTBEHHBbIX 06bEAMHEHUI, NPEACTaB-
ASIOLLMX HAyKy U BU3HEC, aKKPEAWTOBAH-
Hble depepanbHOM CAyX60M No Haa3opy
B cdepe TpaHcrnopta B YCTAHOBAEHHOM
nopsaake. OT6OP 3KCMEPTOB AAA yyacTus
B KOHTPOAbHO-HaA30PHbIX MePONPUATUAX

AeHWeM TpeboBaHMI 3aKOHOAATEALCTBA, a
NpPOBEeAEHUE KOHTPOAbHbIX MEPONPUATUIA
HeobX0AMMO aBTOMATU3UPOBATb.

TaK, B XO0A€ aHaAM3a HOPpMaTUBHO-
npaBoBoW 6a3bl N0 yPEryAMPOBaHUIO Aesi-
TEAbHOCTU aBTOLLKOA, Y4éHble Poccuiicko-
ro YHMBepcUTETa TpaHcnopTa MPULWAKM K
3aKAUEHWIO, YTO HEOBXOAMMO MPUHSITUE
HOPMATUBHbIX akTOB O TAOBaAbHOWM UMU-
pOBOM TpaHCPOpPMaLIMK B ChHepe KOHTPOAA
3a NpoLeccomM 0byyeHUs U NepenoAroToB-
KM, aTTecTauMu U BblAauM AOKYMEHTOB 06
ycrelwHoM 3aBepllieHnn obyueHuns. Lino-

poBU3aLMA BCEW CUCTEMbI yuebHbIX 3aBe-
AEHUI MO3BOAWUT OCYLLECTBASITb KOHTPOAb
B PEeXUME PEeaAbHOr0 BPEMEHU U 3apew-
CTBOBaTb BCEX YYACTHUKOB.

AR 3anycka uMdpoBM3aLMKU MPEeA-
Aaraetcsi MCNoAb30BaTb CYLLECTBYHOLLYIO
naatdopmy, Kotopas MOXeT ObiTb npu-
MEHEeHa He TOAbKO AN aBTOMOOWABHOMO
TpaHCMNopTa U NOArOTOBKU CMEeLnaAUcToB,
yNpPaBASAIOLLMX XEAE3HOAOPOXHbBIM COCTa-
BOM, HO U AASl MAAOMEPHbIX CyAOB. Eau-
Has nAaTdopma nporpaMmMHOro obecneye-
HWUSA MO3BOAMT YNPaBAATb AEATEABHOCTBIO U
NPEeAOCTaBUT 3aKOHOAATEABHBIM OpraHam
WHCTPYMEHTbI KOHTPOASA HaA UCMOAHEHUEM
KaXAOM NpoLeAypbl.

MNaatdpopma aBTOMATUIMPYET U YNPO-
LLAEeT BOAbLLIOE KOAMUECTBO PErYASTOPHbBIX
MEPONPUATUIA, MO3BOASET CHOKYCMPOBATb-
CA Ha pesyAbTatax HaA30pPHbIX MepPOnpuUs-
TM. OHa obecneuynBaeT yCTaHOBAEHUE
€AMHOr0o MOAXOAa K MeTopaM 0byuyeHus, B
TOM YUCAE AMCTAHLMUOHHO.

MAaatdopma NOAHOCTBIO apanTUpoBa-
Ha oA Ao6oI coBpeMeHHbIN HBpaysep K
AOOYI0 COBPEMEHHYI OnepaLUoHHYH
cuctemy. CneumnanbHbIX TEXHUYECKKX Tpe-
60BaHWI K pabounum MecTaMm, Kak 3TO Mbl
MMeeM ceinuac, He NPeAbABASETCS.

B xoae peaAu3aumu A@HHOMO MpoeKTa
BO3MOXHO OCYLLECTBAEHWE KOHTPOAbHbIX
OYHKUMI Hap AEAbHOCTbIO CyObEKTOB B
chepe TpaHcnopTa CaMUMM yyacTHUKAMKU
pbliHKa. Kak caeacTBre, BIOAXKETHbIE pac-
XOAbl FOCYA@PCTBEHHOrO HAaA30pa CHWXa-
HOTCHA U MPOUCXOAUT CMELLEHUE B CTOPOHY
NPOLLECCOB U PE3YALTATOB AEATEABHOCTY.

ApxuB BCeX AaHHbIX OyAeT AOCTyneH
AN HAA3OPHbIX M MPaBOOXPaHUTENBHbIX
OpraHoB. MoAHbIV aHaAU3 CTaTUCTUUECKUX
A@HHbIX MO3BOAWUT HanpaBUTb BEKTOP pe-
dopmupoBaHus chdepbl 0byueHUsa TpaHc-
NMOPTHOM OTPacAM B MPOrpecCMBHOM Ha-
NpPaBAEHUW, UCKAKOYAIOLLMM BO3MOXHOCTb
3A0YyMNoTPeBAEHUI U XanaTHOCTU Ha UCTOA-
HUTEABHOM YPOBHE.

Bo MCNOAHEHWE HALMOHaAbHOW Mpor-
pammbl «LludpoBan akoHomUKa Poccuit-
ckol depepaumm» NpepraraeTcs BHECTU B
06s3aHHocTM CPO 1cnoAb30BaHWE eAMHOM
undpoBoOM NAATGOPMBI.

B HenpepbiBHOM COTPyAHMYECTBE
C BbICWUWMU y4ebHbIMU 3aBEAEHUAMU
TpaHcnopta M NPodUAbHbBIMKU 0bOpaso-



BaTeAbHbIMU yUYpexXAeHUsiMu obecneuu-
BaeTcA uMdpoBas NAOLLAAKA CUCTEMHOIO
OHAAH 0H6pa3oBaHus.

BBOAMTCA 3AEKTPOHHbLIM peecTp yyacT-
HWKOB NpoLLEeCCa KOHTPOASA Haa obyyatoLu-
MUCA AASl MOAYUEHUSI MpaBa B ynpaBA€HUU
TPAHCMNOPTHLIMW  CPEACTBAMM, a Takxe
AOAKHOCTHbIX AULL, y4aCTBYHOLLMX B obecne-
yeHun 6e30nacHOCTH, UX NPenoAaBaTeNEN
N 3KCNepTOB. PeecTp Takke BKAKOUAET ap-
XMB OMnepaLmi No KaxaoMy NMOAb30BaTEALD.

Mratdopma obecneumBaeTr Hap30p-
HbIM OpraHM3aumMsiM OHAaMH AOCTYN K 6ase
A@HHbIX, 0BAeryaeT npepocTaBAEHWE OT-
YETHOCTU B YCTAHOBAEHHOM MOPSIAKE.

B Hactosilee Bpemsa cratyc Camope-
rYAMPYEMOW OpraHu3aumy MOoryT NoAyYMTb
006beAVHEHUSA NPEANPUATUR, OYHKLMOHK-
pYHOLLMX MO NPUHLMMY HEKOMMEPUECKOro
napTHEpCTBa, T.e. accouuauuu. MNpepna-
raemMas cxema OpraHu3auuu MOArOTOBKM
CMNeumManncToB TpaHCNopTa NO3BOAUT HaA-
3upaowmnm opraHam (PocobpHaasopy,
[ocaBTOMHCNEKUMM K PocTpaHCHaA30pYy)
OCYLLECTBAATb CBOU OYHKLUMWM MO OLEHKe
o6s13aTeAbHbIX TpeboBaHWI, COBAOAEHUE
KOTOPbIX OLEHMBAETCH MPU OCYLLECTBAE-
HUWM TOCYAAPCTBEHHOIO KOHTPOAA ABMXE-
HUS1 HENPEPBLIBHOIO MOHWUTOPMHIA 3@ KaXx-
AbIM uneHom CPO HenocpeACTBEHHO.

EavHana naatdopma no3BOAWUT CUCTe-
MaTU3MpoBaTb B3aMMOOTHOLLEHWUSA BU3He-
ca 1 rocypapcTea, nepeBectu B Haubonee
KOM®OPTHYIO 30HY pasBuUTUE Chepbl MOATO-
TOBKM CNELIMAAUCTOB TpaHCMopTa.

Ha nepBunuyHOM 3Tane ¢opmupoBaHuUsA
BO3MOXHO y4yacTtue B AaHHoM CPO 1 obuie-
CTBEHHbIX 06bEANHEHWI BbICLLIMX YUEOHbIX
3aBEAEHU TpaHCMopTa, OCHOBHbIX MOTpe-
6uTeneit ycAyr TpaHcrnopTa, BAAAEAbLEB
MHGPACTPYKTYPbl M MOABUXHOMO COCTaBa.

PeaAn3oBaB 3TOT MPOEKT, TEXHOAOTUYE-
CKW peanbHO CTaHEeT, HanpumMep, KOHTPOAK-
poBaTb NPOLECC NOAFOTOBKM MaLUMHWUCTOB,
paboTy aBTOLLKOA, NPOBEAEHWE NPOBEPOY-
HbIX MEPOMNPUATUIA U BblAaUy AUNAOMOB U
ceptndurKaTtoB paboTHMKAM TpaHcrnopTa.
BeAb OCHOBHas LIEHHOCTb—3TO NEPCOHAA.
C HUM HyXHO paboTtaTb, ero HyXxHo roTo-
BUTb. [Mpoueccbl KOHTPOAS HEOBXOAMMO
CUCTEMATM3NPOBATb, YAOXWTb B OAHY MAAT-
dopmy, utobbl He HbINO ABOMHBIX TOAKOBa-
HUMA B OLEHKE MOArOTOBKW MepcoHana U
B KOHTPOAE 3a NMOATOTOBKOW. B koHeuHom
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utore,—310 Bonpoc 6e3onacHocTh U ad-
beKTUBHOM paboTbl BCEr0 TPAHCMOPTHOIO
KOMIMAEKCa.

lfocypnapcTBy Mbl OCTaBASiEM 6OAb-
e HaA30pHY OYHKUMIO, @ KOHTPOAb-
HYIO AEATEABHOCTb—B OOAbLUEN CTEmneHu
nepepaemM CamMuMM yyacTHMKAM pPbIHKa.
N 3peckb yxe CPO 6yAeT BbIMOAHSTb KOH-
TPOAbHbIE OYHKLMK, BbIMOAHATb GYHKLMIO
AManora ¢ rocyaapcTBoM OT AMLa BusHeca.
370 CyWEeCTBEHHO YMEHbLLMUT KOAMYECTBO
OTYETHOCTH.

Tpetbe. YA06CcTBO LMPPOBOM NAaTdop-
Mbl €lé U B TOM, YTO C HEN COTPYAHMKY
PoctpaHcHaa30pa MOXHO ByAET BbINOAHATh
6OAbLLUYIO YacTb MEpPOnpUATUIA B pPeXmnme
MOHUTOPUHIA; O KaXAOM COTPYAHWKE U O
KOMNaHUU UHdopMauma byaeT XpaHuTcA
B apxuBe AaHHbIX. EMy He npuaétca Ha-
NpaBASTb 3aMpoc O TOM, Kak 3T0 AeNaeTcs.
Hanpumep, B y4ebHbIX 3aBEAEHUSIX MOXET
6bITb M0 50 3aMpPOCOB U3 Pa3AUUYHBIX Opra-
HU3auMi Ha obydyeHne, NOBbILLEHWE KBAAU-
dUKauMM B yCTaHOBAEHHOM mnopsake. [o-
CAE BBEAEHUS MAATGOPMbl BCE 3TU AGHHbIE
MOXHO ByAET NoAyyaTb U3 eAMHOTO peecTpa
AAHHBIX, KOTOpble npepocTaBut CPO.

Mpeanaraemas dopma B3aMMOOTHOLLIE-
HWUM TOCYAQPCTBEHHbIX KOHTPOAMPYHOLLMX
OpraHoB M 06LIECTBEHHbLIX 0ObeANMHEHUN
No3BOAUT CHOPMUPOBATL 3KCMepTHoe 06-
LLLECTBO U3 YMCA@ HaMbonee KOMMETEHTHbIX
COTPYAHWKOB WM KOAAEKTWMBOB, NpeACTaBuTe-
AeVi HayKu, 4Tobbl B HOBOM GOpMaTe UCKAKD-
YATb BO3MOXHOCTb MpPaLMOHAAbHbIX MPO-
ABAEHWI B AManore Gr3Heca 1 rocyAapcTea.

OTBETCTBEHHbIN CeKpeTapb JKcnepT-
Horo CeKkuuMu NO AOTMCTUKE W TOBapoO-
npoBoAsfillen cetn JkcneptHoro CoseTa
no TpaHcnopty npu Komutete TA ©C PO
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Nno TPaHCNOPTY W CTPOUTEABLCTBY, AOKTOP
TEXHUUYECKUX HayK, npodeccop AAeBTUHA
lpuropbeBHa KnpuanoBa npuraacuaa npu-
CYTCTBYIOLLMX KOAAEr MPUCOEAMHUTBCH K
atoin paborte. U npusBana He 3abbiBaTb O
ToM, yto 1.01.21 r.—3T10 Yac X, Korpa Mbl
BCE YX€ YBWAMM WTOrOBblE pPE3yAbTaThl
«PETYAATOPHOM TMABOTUHbIY.

«B KOHEYHOM wWTOTE, MO PErYASTOPHOM
TMAbOTMHE Mbl AOAXHbI MOAYUYUTb MNepe-
YeHb TeX AOKYMEHTOB B TpaHcmopTte W
AOTUCTUKE, KOTOPble OTMEHATb HEAb3S.
Bokpyr atoro MAET OCHOBHOe obcyxae-
HUE MAKOC AOMOAHUTEALHO MPEAAOXEHMUE,
KOTOpPOE BO3HUKAO MPW B3aUMOAENCTBUU
¢ busHecom,—3T0 nepepava psasa KHA B
CPO. B uenoM OHO TOXE MOAAEPXAHO, U
cenyac Hy)XHO ONPeAEANTb, KaKoW GYHKLIM-
oHan byaeT B 310 CPO nepepaaH. A cuutato,
MMEHHO 3TO AOAXHO ObiTb 3aBEPLUEHUEM
Halen aKCnepTHOM paboTbl.

Ansi coxpaHeHust cTabUAbHOCTH HOpMa-
TUBHO-NMPaBOBOro yperyAMpoBaHus otpac-
AM, LenecoobpasHO paccMOTPeTb BOMPOC
0 AENErMpoBaHHOM y4yacTuUM B OnepaTue-
HOW paboTe camMOperyAMpyemow opraHu-
3aLMK IKCNepTHOro coobLuecTsa U3 Y1cAa
Hanboree KOMMETEHTHbIX COTPYAHWKOB
TPYAOBbIX KOAMEKTUBOB U NPEACTaBUTENEN
Haykn, —oTmeTuAa AAeBTUHa Kupuanosa B
3aKAKUUTEABHOM CAOBE.

MpeanoxeHne 6M3Heca M Hay4yHOTo
coobLIEeCTBA O BKAKUEHUWM B MpoekT QDe-
AEPAAbBHOIO 3aKOHa O rOCYyAapCTBEHHOM
KOHTPOAE U HaA30pe U MyHULMNAABHOM
KoHTpoAe Poccuiickoint depepaumu B yactu
BHECEHUS NPOLEAYPbI YaCTUUHOM Nepeaaur
KOHTPOABHbIX GYHKLMI CaMOperyAsMpyeMbimM
opraH13aumWsaM, B LEAOM, OAODPEHDI.

Hartanbs ®poroBa
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Hayuno-T1exnuueckue xxypHaibi <AHHOBALIUU TPAHCITIOPTA», «TAPU®bI 1 UHBECTULIUWN»

AxryanbHas tHopmaums 0 COGBITUSIX U MEPCNEKTUBAX PA3BUTHS
oTpaciei NPOMbILUIEHHOCTH, TPAHCNOPTA, IOTUCTUKY, AOOLIYM YIIEBOJAOPOOB

UH¢popmanMoHHO-CcpaBOYHAas NOAAEPIKKA U PEryIsipHbI MOHUTOPUHT COOLITHI
NMOJIMTUKO-3KOHOMMY€CKOM JKM3HU M PA3BUTHSI 3KOHOMUKM Poccum n 3apybeixHbIX cTpan

UndopmanmonHoe coaeictBue NPUBIEYEHUIO MHBECTULMI M PA3BUTHUIO MHHOBALMN

Opranusaums oTpacieBbiX popymoB, KoHpepeHuMit, CMMNO3UYMOB,
HAy4YHO-0Opa30oBaTeNbHbIX MEPONPUATUIA

UndopmanmoHHas nogaepikKa pocCUiiCKOro M MHOCTPAHHOTO OM3Heca
HA HAWMOHAIbHOM M ME)KAYHAPOAHOM YPOBHE >

Mockga, np-T Mupa, 106
Ten: +7(499) 706-80-42; e-mail: info@pulse-time.ru

000 «CNMEUKOHTEWHEP»

Poccua, 129326, Mockea, npocnext Mupa, 4. 106

Ten/dakc (499)706-80-42, (495)682-27-35, 682-17-15
www.spezcont.ru

YKEAE3HOAOPOXHBLIE M UHTEPMOAANBLHBLIE NEPEBO3KM
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KoMnAEKCHbIN TPAHCNOPTHBIN CEPBUC ¥ ABTOMOOMABHbIE NEepPeBO3KH
v BblrogHele Tapudbi v KoHTpeWAepHblie NepeBo3KkK

v UHTEpMOAaAbHbIE NEPEBO3KH
v WHHOBaUMOHHBIE TEXHOAOTHH NEPEBO30K o TpEHgKDHTHHEHTEHprbIE nepeso3ku

v Mpamoi poroeop ¢ LLOTO OAO «PXKA» v TaMoXeHHOo-6poKepcKoe 06CAYKUBaAHHE
¥ [oroeopa ¢ ¥ene3HsiMu poporamu CHI n Baatuu + MNepeBOo3KW ONACHLIX rPY30B

CneuxanM3vpoBaHHble KOHTEWHEpPbLI BCEX MOAEAed No 3afABKe JaKasyuka B HeobXoAMMOM KOAMYECTBE:

TAHK-KOHTEHHEPL! » pedKOHTEHHEDE! » KOHTEHHEPL! ONEH-ToN

KOHTEHHEPLI PAST-PIK * KOHTEWHEPLI PABKCH-TAHK * BanK-KOHTEHHEPDI
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05 3HEPTETUYECKOW CTPATEIMU OAO «PXA»

OCHOBHOWM LEAbKD JHEpreTMYeckon crpa-
TEMMN XOAAMHIa «PX/A» aBAAeTcs NoBbI-
leHMe 3HepreTuyeckorn 3ddEeKTMBHOCTU
06LLIEeCTB, BXOAALLMX B COCTaB XOAAMHra,
BO BCex cdepax AEATEAbHOCTU, U B nep-
BYIO ouyepeab B 0OAACTU XENE3HOAOPOX-
HbIX MEPEBO30K, Ha OCHOBE BHEAPEHMUSA
WMHHOBALMOHHbIX TEXHUYECKUX CPEACTB U
TEXHOAOTMM, MCMNOAb30BaHUA MOTEHLMaAa
MOBbILEHWUA 3HEPreTUYECKON IPPEKTUB-
HOCTW TEXHOAOTMUYECKMX NPOLIECCOB.

lpuopUTeTHBIMU 3aAa4aMn SHepreTy-
YECKOM cTpaTermm siBASIKOTCS:
- TMOAHOE W HaAEXHOEe 3HepreTMyeckoe
obecneyeHre NepeBO30YHOrO npolecca,
CHWXEHWE PUCKOB NPU KPU3UCHbBIX CUTYa-
uMAX B 3HeproobecrneyeHun XenesHopo-
POXHOro TpaHcNopTa;
- 3HaAuYUTEAbHOE MOBbLILEHWE MOKa3aTe-
AEN 3HEepPreTMyeckorn 3pOEeKTMBHOCTU BO
BCex chepax AeSATEABHOCTH (TSira Noe3A0s,
UHOPACTPYKTYpa, PEMOHT, NPOU3BOACTBO);
- ONTMMM3aUMA 3HeprosaTpar B CTaumo-
HapHOW 3HepreTuke;
— KauyeCTBEHHOEe YAyULLIEeHWEe CTPYKTypbl
ynpaBaeHus notpedbaeHrem TIP! Ha ocHo-
BE MCMOAb30BaHWUA COBPEMEHHbIX MHPOP-
MaLMOHHbIX TEXHOAOTMK, CUCTEM Y4YETa,
HOPMUWPOBAHUA U MOHUTOPUHIA;
- MCNOAb30BaHWE aAbTEPHATMBHbIX BO3-
06HOBASIEMbIX 3HEPropecypcoB, CO3Aa-
HUEe MOLLHOCTEN COBCTBEHHONM reHepaunn
3HEPrun Ha HETArOBblE HYXAbl U BHEAPE-
HUEe EMKUX HaKOMWUTEAEN SHEPTUH;
- CYLLeCTBEHHOE NOBbILWIEHWE YPOBHSA
pekynepupyemon aHeprum u adodeKTmB-
HOCTM €€ MCNoAb30BaHWA, obopyaoBaHWe
TArOBbIX MOACTAHUMM MHBEPTOPAMK W Ha-
KOMUTEASIMU SHEPTUK, 06Pa3yHOLLENCS NPK
pekynepaTtMBHOM TOPMOXEHUMU B MecTax
Hanboree aKTMBHOIO MPUMEHEHUS PEKY-
nepauuu;
- OCHalleHVe 3OPEKTUBHLIMU TEXHUYE-
CKMMU CPEeACTBaMM U aBTOMATU3MPOBaAH-
HbIMW TEXHOAOTMUYECKUMU CUCTEMAMMU;

1 TonAMBHO-3HepreTuyeckme pPecypchbl, —npUM.
peaakTopa

AO 2030 N0AA

- COBEpLEHCTBOBaHWE MEXaHW3MOB
B3aUMOAEWCTBUS C MPOU3BOAUTEAAMU U
nocTaBLUMKaMK 3HePropecypcos;

- TrapMOHMYHOE U 3OPEKTUBHOE BXOX-
AEHUE XONAMHTa «PXXA» B aHEpreTMyeckuii
PbIHOK CTpaHbl MPU HEAUCKPUMMWHALMOH-
HbIX 9KOHOMWYECKUX B3aMMOOTHOLLIEHUAX
MeXAy ero cybbekTamu, NpOoW3BOAUTEAS-
MW 3HEepPropecypcos W rocyAapctBoMm, a
TakkXe BHeApeHWe COOCTBEHHbIX FeHepu-
PYIOLLUX YCTAHOBOK U UCMOAL30BaHUe CTO-
POHHUMW OpraHU3aLUsMU INEKTPUUECKUX
cetert OAO «PXA» AN TPaH3UTA IAEKTPU-
YeCKOM aHEePrnn (MOLLHOCTK);

- aKTMBHasa MNO3ULMUA XOAAMHTa «PXA»
npu pa3paboTke 3aKOHOAATEAbHbIX FOCY-
AAPCTBEHHbIX aKTOB B 06AACTW MHHOBALMI
W pasBUTUSA 3HEPreTUKM B UHTEpecax Xe-
AE3HOAOPOXHOMO TPAHCMNOPTa;

MexaHU3MbI U 3Tanbl peaAu3auum
OHepreTUUECKON CTpaTerMm XoAAMHra

« P)KA»

Peannsaums OHepreTMyeckom crpateruu
OAO «PXA» AOAKHA OCYLLECTBAATLCA Ye-
pe3 ueAeBble UHBECTULMOHHBLIE MPOEKTbI
W NporpamMmbl, NPAMO WUAM KOCBEHHO Ha-
npaBAeHHble Ha aHeprocbepexeHue, a
TaKke uepe3 OpraHU3auUMOHHbIE MEpPO-
npusaTMS BU3HEC-NPOLECCOB MO 3HEProc-
6epexXeHNI0O U MOBLILEHUIO 3HEpPreTuye-
CKOM 3 HEKTUBHOCTU UX AEATEABHOCTH.
YunTbiBasi 3HAYUTEAbHYIO AOAKD Xe-
AE€3HOAOPOXHbIX MEPEeBO30K, OCyLLeCT-
BASIEMbIX Ha 3AEKTPUUYECKOW TAre, BaXKHO
obecneuntb onepexawliee pasBuTUe
3HEPreTMYEeCcKOro Cektopa AEATEAbHOCTU
XoAaMHra «PXA» ¢ yuéToM xopa pedopm

OHEPTETUYECKASA CTPATEI1A OAO «PXXA» MPEAYCMATPUBAET
CO3AAHUE UHOPACTPYKTYPHbIX YCAOBUA ANl PASBUTUA HOBbIX
TOYEK 3KOHOMMWYECKOI0 POCTA B CTPAHE

- ycunaeHue paboTbl C 3AEKTPOCETEBbI-
MW KOMMaHUAMMU MO CUHXPOHU3ALIMU AEW-
CTBUIM B YacTh obecneyeHnss HapEXHOCTU
3HEpProcHabXeHWsl XXEAE3HbIX AOPOT, B TOM
yncne Npyv BO3HWMKHOBEHMM Ype3BblYan-
HbIX U @aBapUMHbIX CUTyaLUi;

- MWHWMMU3ALMA TEXHOrEHHOTO BO3AEW-
CTBUSA XEANE3HOAOPOXHOW 3HEPreTUKU Ha
OKPYXatoLLYytO Cpeay.

INEKTPOIHEPTETUKU CTPaHbl, B TOM YWCAE
Ha OCHOBE NPAMOro AOATOCPOYHOIO Tapud-
HOro peryasMpoBaHus, obecrneunBaroLLero
NpPUObLIABHYIO paboTy KOMMNaHWK U caModu-
HaHCMPOBaHWE Pa3BUTUSA 3TOTO CEKTOPA.

B aHepreTtuueckyto CTtpatervio BXOAUT
3Tan AMHaMWYHOIO PaCLUMPEHUS XEnes-
HOAOPOXHOW CeTw, nNpeAycMaTpuBatoLLMM
A0 2030 1. co3paHue MHOPACTPYKTYPHbIX
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YCAOBUIM AASI PA3BUTUSI HOBBIX TOUEK 3KO-
HOMMYECKOro pocTa B CTpaHe, BbIXOA Ha
MWPOBOW YPOBEHb TEXHUYECKOTO U TEXHO-
AOTMYECKOTO Pa3BUTUS POCCUMCKOTO Xe-
AE3HOAOPOXHOro TpaHcnopTa.

C yyéToM CueHapueB COLMAAbHO-3KO-
HOMMWYECKoro passutus Poccuu (aHep-
ro-Cbipb€BOr0 M MHHOBALMOHHOIO), Ha-
cTofAWwan aHepreTMyeckaa crpaTerus
npeaycMaTp1MBaeT ABa BapuaHTa: KOHcep-
BaTUBHbIA (MUHUMAAbHbIN) U ONTUMUCTHY-
HbIM (MaKCUMaAbHbIW).

0O6BEMbI NEPEBO30YHON PaboTbI ABAS-
HOTCA OAHMM M3 HauboAaee CyLLECTBEHHbIX
daKkTopoB, GOPMUPYIOLLMX OCHOBHOM MO-
KasaTenb dHepretTMyeckom addeKTUBHO-
CTV NepeBO30YHOrO NPoLEecca—YyAEAbHbIN
pacxoa TOP Ha Tary noespos, a, CAeAOBa-
TeAbHO, U HaubOAEe CYyLLECTBEHHYIO CO-
CTaBAAOLLYHO 06LLEel NOTPEBHOCTU XOAAUH-
ra «PXXA» B TOP.

Ha ocHoBe OUEHKM MepCrneKkTnB pas-
BUTUSI POCCUMCKOM 3KOHOMUKU U C YYé-
TOM pPa3BUTUA APYrMX BUMAOB TpaHcnopTta
Crtpaterneit-2030 npepyCMOTPEHbI CAEAY-
toLLIME OCHOBHble 0B6bEMHbIE NMOKa3aTeAu
paboTbl XEeAe3HOAOPOXHOro TpaHcnop-
Ta—norpyska rpysoB, rpy3ooboport, nac-
caxupoobopor:

- N0 MWHMMaAbHOMY BapuaHTy Mo-
rpy3ka kK 2030 r. nporHo3npyeTca B 06b-
éme 1970 MAH T, rpy30060poT—B 06bEME
3050 MApA TKM, naccaxupoobopoTt npe-
BbICUT 202 MAPA NACC.-KM;

- N0 MaKCUMMaAbHOMY BapWaHTy K
2030 r. norpyska AOCTUrHeT 2150 MAH T,
rpy30060pot—3300 MApPA TKM, naccaxw-
po060pOoT NPeBbLICUT 231 MAPA. NACC.-KM.

Hanbonblueln 3arpyskon byayT xapak-
TEpPU30BaTbhCA XEAE3HOAOPOXHbIE AUHUU
Ha noaxopax k CaHkT-lNeTepbyprckomy
XEAe3HOAOPOXHOMY Yy3Ay, CeBepHOMY
KaBkasy, noptam [Mpumopckoro Kpas, a
TakXe XeANe3HOAOPOXHbIE AMHWMM Ha MOA-
xoaax K AanbHeMy BocToky, Ha BbIXxoAax M3
3anapHoit Cubrpu 1 Ypana, Ha NOAXOAaX
K MOCKOBCKOMY XEAE3HOAOPOXHOMY Y3AY.

YunuTbiBaAa WMHTEHCUMBHOE pasBUTUE
MOPTOBbLIX MOLLHOCTEN CTPaHbl, MOXHO
0XMAATb PocT 06bEMOB MEPEBO30K Ipy-
30B XEeNe3HOAOPOXHbIM TPaHCMNOPTOM Ha
noaxopax K Mopckum noptam Cesepo-3a-
naaa, Asoso-YepHomopckoro bacceriHa, K
noprtam MpUmMopCcKoro Kpas.

HanboAbLUMIA POCT rpy30MOTOKOB OXM-
paeTca Ha balikano-AMypCKOM MarucTpanu,
0CcOBEeHHO Ha NoaxoAax K nopram Xabapos-
ckoro Kpas (BaHuHo, CoBeTckas [aBaHb),
yTO CBSI3aHO C pa3paboTKOM HOBbLIX MECTO-
POXAEHWI YIAst U pyAbl B Pecnybanke Caxa
(AkyTHs) 1 B Apyrux cybbekTax Poccuitckon
®epepaunn NaAbHEBOCTOUHOIO PErvoHa,
HaMeyaeMbIM CTPOUTEALCTBOM TEPMUHA-
AOB B noptax BaHuHo n CoBetckas laBaHb
AR 3KCMOpTa rpy30B B CTpaHbl A3MaTcko-
TUXOOKEAHCKOro perMoHa, a Takxe co cne-
uranmsaumert TpaHCCUBUPCKON XeAe3HOo-

AAS OCBOEHMA NePCneKTUBHbLIX 06b-
€MOB NMepeBO30K, U NPEXAE BCErO YIAA U3
HepoHrPUHCKOro 1 AAbMMHCKOTO YrOAbHbIX
MECTOPOXAEHUI, NpeAycMaTpUBaeTca psaa
KanuTanoéMKKUX MEpPOMpPUATUIA MO CTPOW-
TEAbCTBY Pa3be3p0B M BTOPbIX NyTen, pe-
KOHCTPYKLUMWU CTaHUMA U UCKYCCTBEHHbIX
COOPYXEHWUN, YKPEMAEHUIO 3EMASIHOTO MNO-
AOTHA NPaKTUYECKU Ha BCEM MPOTAXEHUN
Balikano-Amypckow maructpaau (BAM),
BXOASILLIEN B HAcToslLLEee BPEMSI B COCTaB
BocTouHO-Crbupckon 1 AaAbHEBOCTOUHOM
XENEe3HbIX AOPOT.

HA TATY NOE3AO0B PACXOAYETCA NOYTU TPU YETBEPTU OT BCEX
NOTPEBAAEMbIX TONAUBHO-3HEPTETUMECKUX PECYPCOB OAO «PXXA»

AOPOXHOWM MaructpanM Ha KOHTEMHEpPHbIX
W MacCaXXMPCKUX NepeBO3Kax.

Poct nepeB030K NpPOrHo3upyetcsa u
Ha BbIxoAax U3 Ypana M MNOAXOAAX K HEMY,
yemMy AOAXHO crnocob6CTBOBaTb OCBOEHUE
pecypcHon 6a3bl MoaspHoro Ypana, ce-
BEpHOM yactM Amano-HeHeukoro aBTo-
HOMHOIO OKpyra.

CoxpaHeHue 3HaueHus Kysbacca kak
OCHOBHOIO NOCTaBLUMKa YrAA Bbl30OBET
POCT NepeBO30K Ha 3anaA U Ha BOCTOK.

Poct rpyzoobopota, nporHo3upyembli
A0 2030 r., cBfA3@H C BAUSIHUEM CAEAYHO-
LLIMX OCHOBHbIX paKTOPOB:

- yBeAMyeHueM 0b6bEMOB OTMPaBAEHMUS
rpy30B B CBA3U C NAAHUPYEMbIM PA3BUTU-
€M NPOM3BOACTBEHHbIX MOLLHOCTEN —3Ha-
UMTEABHOTO KOAMYECTBA AEMCTBYIOLLUMX U
BBOAOM HOBbIX MPEANPUATUIA HedTenepe-
pabaTbiBalOLWLErO KOMMAEKCA, YTOAbHOM
NPOMBbILUAEHHOCTU, METAAAYPrMUYECKOro
KOMMAEKCa, 3HEpPreTuku, Aeconepepa-
6aTbIBAIOLLEr0 KOMMAEKCA U XMMUUYECKOM
NPOMBbILIAEHHOCTH;

- OCBOEHWEM MMWHEPAANbHO-CbIPbEBOM
6a3bl cTpaHbl, ocobeHHO B CMOUPCKOM U
AaAbHEBOCTOUHOM pervoHax;

- CTPOUTEAbCTBOM HOBbIX XEAE3HOAO-
POXHbIX AMHUW;

- AAAbHENLIMM Pa3BUTUEM BHELLUHE3KO-
HOMWUECKMX cBsA3ein Poccun, ocobeHHo B
A3natcko-TMXOOKEAHCKOM PErUOHE;

- peaAu3aument TPaH3UTHOro noTeHuma-
AA POCCUMCKMX XEAE3HbIX AOPOT;

- pa3BUTUEM NepeBaAOYHbIX MOLLHO-
CTEeN, AENCTBYHOLUMX U CTPOUTEABCTBOM HO-
BbIX POCCUMCKMX NOPTOB.

B Hactosiwiee Bpems Hanbonee aKTy-
aAbHbIM BOMPOCOM B CUCTEME INEKTPO-
cHabxeHua BAMa B rpaHuuax BocTouHo-
CUBUPCKOM XENE3HOM AOPOTM ABAAETCS
OTCYTCTBME PE3EPBOB B CUCTEME BHELL-
Hero 3nekTpocHabxeHusi. PelueHue 3TOM
npobAeMbl AOAKHO paccMaTpuBaTbCsi Ha
depeparbHOM YPOBHE M COOTBETCTBEHHO
AOMOAHUTEABHO BHECEHO B [eHepanbHyto
cXeMy pasmelleHUa OObEKTOB 3AEKTPO-
3HepretTnku A0 2030 ropa, yTBEPXAEHHYHO
pacnopsxeHuem [lNpaButenbctBa Poccuid-
ckot Pepepaumm ot 22 depana 2008 .
Ne 215-p.

MoTteHuunan aHeprocbepexxeHUs
1 NOBbILEHUA IHEPreTMYeCcKon
3¢$PeKTUBHOCTU ACATEABHOCTU
OAO «P)XXA». UHHOBALMOHHbBIE
HanpaBA€HUS Pa3BUTUA

no ero peanusauuu

Ha tary noespoB pacxoayetcsi 6oree 85%
ANEKTPO3HEePrMn U okono 90,0% Amn3enb-
HOro TonAuBa, notpebasemblx OAO «PXA»,
WAW, NOYTU TPWU YETBEPTU OT NoTpebAeHUs
Bcex BMAOB TAP.

OaHako pacxoabl TOP obbekramu
CTAaLLMOHAPHON HETATOBOW 3HEPreTUuku
CAYXaT Takxe ueasim obecneveHuss pabo-
Tbl MHOPACTPYKTYPbI XEAE3HbIX AOPOr Mo
OCYLLLECTBAEHUIO OCHOBHOTO BUAG AESITEND-
HOCTU —MEPEBO30OYHOrO npouecca. Takum
obpasom, aHeprocbeperaroan AesTEAb-
HocTb OAO «PXA» HaueneHa, B nepsyto
ouyepeapb, Ha akoHoMUIO TAP, pacxoa KoTo-
pbiX CBSI3aH C NepeBO3KaMM.



JHepreTnyeckaa cTpaTternsi XOAAMHra
«PX/A» 3aTparvBaer GOAbLION KOMMAEKC
Mep, NpeaycMaTpuBarOLLMX MOBbIWEHWE
3Heprobe3onacHOCT NeEPEBO30YHOrO NPOo-
uecca M ycuaeHue $aktopoB, NOBbILIA0-
LLMX ero 3HepreTyeckyro adGeKTMBHOCTb.

OcHOBHbIMK 3HeprocbeperatomMmm
TEXHUYECKUMW PELUEHUAMU U TEXHOAOT Y-
AIMUW, Ha KOTOpble AOAXHA ObITb OPUEHTH-
poBaHa 3HepreTMka XOAAMHra «PXA» Ha
nepcneKkTuBY, ABASIOTCS:

- CO3AaHWE HOBOIO MOKOAEHWSI 3Hepre-
TUYECKU 3PPEKTUBHOIO MOABUXHOIO CO-
CTaBa Ha OCHOBE MOCAEAHWUX AOCTUXEHWUM
Hay4YHO-TEXHMUYECKOrO Mporpecca B 3TOM
obnact;

- YaCTUYHOE 3aMeLLEeHME AMBENBHOTO TO-
nAMBa U BEH3UHA CXMXEHHbIM U CXaTbiM
NPUPOAHBIM Fa3oM C pas3BUTUEM B NOCAE-
AytoleMm OGUOTOMAMBHOM COCTaBASIIOLLIEN,
TONAMBHbBIX AAEMEHTOB U APYrMX aAbTEPHA-
TUBHbIX BUAOB SHEPrOPECYPCOB;

- MOBbIWEHWE YPOBHA HaNpPsXeHus ne-
peAauu 3HEPTUU K IAEKTPONOABUXKHOMY
COCTaBY Ha 3NEKTPUOULIMPOBAHHbLIX yyacT-
KaX XeAe3HbIX AOPOT;

-  MCNOAb30BaHWE HAKOMWUTEAEW SHEPTUM
B OCHOBHbIX TEXHOAOTMYECKMNX MpoLeccax
M TEXHUYECKMX CPEACTB €€ reHepaumu,
BKAKOYAA TEMAOBYIO WU MEXaHUYECKYIO
3HEPIrUIo;

- noBbllWeHUEe 3OPEKTUBHOCTU pekyne-
pPaTUBHOIO TOPMOXEHWS, KaK OAHOrO U3
CYLLECTBEHHbIX $akTopoB aHeprocbHepe-
XEHUSA B INEKTPUYECKON TArE;

- MpPUMEHeHUEe 3HeprodadPeKTUBHLIX
TEXHOAOTMI YNpPaBAEHUS NepPeBO30YHbLIM
npoLEeccomM, B TOM YMUCAE C MCMOAb3OBa-
HWEM Ha NOABUXHOM COCTaBe YCTPOWCTB U
CUCTEM CMYTHUKOBOMW HaBUraLuu;

- NepexoA Ha npeobpasoBaTeAbHYHO TEX-
HWKY Ha OCHOBE AOCTMXEHMH B 06AACTM
CUAOBBIX YrpaBAAeMbIX MOAYNPOBOAHUKO-
BbIX 3AEMEHTOB U Be3amacaaHoe, 6e3ayro-
BOE KOMMYTaLIMOHHOE 3AEKTPOOBOpYyAOBa-
HUWe, a TaKXe Ha Cyxue TpaHchopmaTophl;
— QAKTUBHbIA NEPEXOA Ha BbICOKOIKOHO-
MWYHbIE CPEACTBa CBETOBOM CUrHaAu3a-
UMK U OCBELLEHWS, B TOM YNCAE HA OCHOBE
CBETOAMOAHOMN TEXHWUKM;

- CO3AaHWE EAMHOW CUCTEMbI yrpaBAe-
HUSI KAYeCTBOM IAEKTPOIHEPTUU B LEASX
COBAOAEHUS YCTaHOBAEHHbIX NOKa3aTenel
€€ KauecTBa v NoTpedAAEMON peaKTUBHON

MHHOBARAUWMMM TPAHCMNOPTA
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MOLLHOCTM Ha OCHOBE WCMOAb30BaHMWA
OUABTP-YCTPOWCTB, HaAKOMUTEAEN 3NEKTPO-
3HEPrHU, CUCTEM KOHTPOAS U yNpaBAEHUS
3TUMU NOKa3aTeAaMMU;

- wupokomacwTabHoe BHeApeHue
CPEACTB TEXHUUYECKOTO AMAarHOCTUPOBaHUS
W, NPEXAE BCETO, B AINEKTPOIHEPTETUKE;

- MPUMEHEeHUEe B MaCCaXWPCKWMX Baro-
Hax, 3A@HUSX, COOPYXEHUSAX U KOMMYHU-
KauusaxX TENAOU3OASILMOHHBIX MaTepranoB
HOBOrO KA@cCa M COBPEMEHHbIX 3HEepros-
KOHOMMWYHbIX KAUMaTUUECKUX YCTPOWCTB;

- NepexoA MNpu CTPOUTEABCTBE IPYy30BbIX
M NaccaXWpCKWX BaroHOB Ha MaTepuansl
W KOHCTPYKLMW C MOHUXEHHbBIM KO3bdUUM-
€HTOM Tapbl (AAOMUHWEBBIE CMA@BbI, KOH-
CTPYKLMOHHbIE MAACTUKK U Ap.);

- WCNOAb30BaHWE AOCTUXEHWN B 06-
AAaCTU CBEpPXNPOBOAMMOCTM, BOAOPOAHOW
3HEPreTMKM, TEMAOBbLIX HACOCOB, TOMAMB-
HbIX 3AEMEHTOB, TEXHOAOTWUM YTUAM3ALMM
OTXOAOB MPOWM3BOACTBA, BETPOBOM W COA-
HEYHON 3HEPruK, IHEProaPPEKTUBHBIX U
030HO6€e30nacHbIX XAAAAreHTOB;

- NPUMEHEHUE HOBEeNLWMX 0byyatoLLmx
TEXHOAOTUIM AASI CMELIMAAMCTOB, OBCAYXM-
BatOLLMX WM 3KCMAYaTUPYHOLUMX BHEAPsie-
Mble pecypco- v aHeprocbeperatolLime
cpeAacTBa.

Bmecte ¢ Tem, OCHOBHYIO poAb B op-
MWUPOBaHWM 3HepreTyeckoro banaHca U
CHWXEHWUW KaK YAEABbHbIX, TaK U @BCOAOTHBIX
rokasatenei aHepronotpebAreHns B komna-
HWUK ByAYT UrpaTh CAEAYHOLLIME GaKTOPbI:

- 3aMeHa NMOABWXHOMO COCTaBa W TEXHU-
YECKMX CPEACTB C UCTEKLUMM CPOKOM 3KC-
nAyataumMu Ha HOBYKO TEXHUKY C BblCOKOM

Ne 1(39) 2020

ONTUMAaAbHbIM TpaduKam ABUXEHUSA C
OCHalLleHWEM AOKOMOTMBOB CUCTEMaMM
aBTOBEAEHMUSA.

MpoBoaKTCs cucTeMHas paborta no no-
BbILLEHWIO BECA U AAMHbI TPY30BbIX NOE3-
AOB, KAIOUEBbIM GAKTOPOM KOTOPOM ABAS-
eTcs paclupeHre NoAUroHoB obpalleHust
1 YBEAMUYEHMWA KOAMYECTBA NOE3A0B BECOM
6300 T 1 9000 T. KOAMYECTBEHHbIE MO-
Ka3aTeAu CHWUXEHUS YAEABHOro pacxopa
TOP, NoATBEPXAEHHBIE 3KCMAYaTALMOHHOM
NPaKTUKOW XENE3HbIX AOPOT, CAEAYHOLLIME:
4.5%, 5,5%, 6,5% n 7,0% Ara BapuaHTOB
Cc noespamu maccom 6, 8, 9 u 12 Tbic. T
COOTBETCTBEHHO. C YY4ETOM 3TOro Heobxo-
AMMO pa3paboTaTb KOHLEMUMIO Pa3BUTUA
TAXXEAOBECHOIO ABMXEHUSA, MPeayCMaTpu-
BAIOLLYIO YCUAEHUE OSAEMEHTOB WHOpa-
CTPYKTYPbI AASL 0DecrieuyeHus nponycka Ta-
)XENOBECHbIX U COEAMHEHHBIX MOE3A0B Ha
BbIAEAEHHbIX HanpaBAEHUSX.

MprMeHeHWe 3HEeProonTUMaNbHbIX pe-
XUMOB yNpaBAEHUSA ABUXEHUEM MOE3A0B
Ha OCHOBE CWUCTEM aBTOBEAEHMWSA, Y4YUTbl-
BalOLMX Maccy U AAMHY NOE3A0B, MAAH U
nNpodUAb NMyTH, YCAOBUSI OpraHU3aLmmn no-
€3A0MOTOKOB, TArOBble U TOPMO3HbIE Xa-
PaKTEPUCTUKU AOKOMOTMBOB, MO3BOASIET
3KOHOMUTL TAP B cpepHeM Ha 2,0-2,5%, a
Ha OTAEAbHbIX HanpaBAeHUAXx—A0 10,0%.

OnbIT NnokasbiBaeT, YTo ONTUMMU3a-
LUMA 3AEKTpOnoTpebAEeHUA AOAXKHA OCy-
LLLECTBASITbCA KOMMAEKCHO—KaK 3a CYéT
BHEAPEHUS HOBOMO M MOAEPHM3ALMKN Cy-
wectsytowlero 3AMNC, Tak U B chepe opra-
HM3aUUKU NepeBO30K, U B CUCTEMAX TAFOBO-
ro aAEKTPOCHabXeHMs.

OHEPTETUYECKASA CTPATEIMA OAO «PXXA» MPEAYCMATPUBAET
NOBbIWEHUE SHEPITOBE30MNACHOCTU NEPEBO30YHOI0 NMPOLIECCA
Y NOBbILWEHWE EF0 3HEPTETUYECKON 3O OEKTUBHOCTHU

NPOU3BOAMTEABHOCTBIO U YAYULLEHHbBIMU
SHEPreTMUEeCKUMHU NoKasaTeAaMu;

- AaAbHelllee pacliMpeHue MOAUroHa
SNEKTPUGUKALMM XKEAE3HbIX AOPOT;

- TIOBbILIEHWE CPEAHETO BECA W YYaCTKO-
BbIX CKOPOCTEW MOE3A0B B rPy30BOM ABU-
XEHWUU;

- TOBbILIEHWE OCEBbIX Harpy3oK M CHU-
XEHUe KoapdULMEHTa Tapbl rPy30BbIX Ba-
rOHOB;

- opraHuM3auusa CAeAOBaHWA nacca-
XUPCKKUX U TPY30BbIX NMOE3AOB MO 3HEPrO-

C y4y€TOM 3TOr0, AAST CHUXEHUS YAEAb-
HbIX 3HEpPro3aTpar AOAXHbI BECTUCH pabo-
Tbl B CAEAYHOLLIMX HaMpPaBAEHUAX:

- paspaboTka 3HepreTMYecKUx Aua-
rpaMm yyacTKoB paboTbl XXEAE3HbIX AOPOT,
ONPEeAENsIOLLMX MPEAEAbHbIE YPOBHU pe-
Kyrnepauum SAEKTPUYECKOW SHEPTUM;

- MaKCMMaAbHOE WMCMOAb30BaHWE BO3-
MOXHOCTEW peKynepaumm 3AEKTPUUYECKOM
3HEPrun Ha INEKTPOBO3ax (COBEpPLUEH-
CTBOBaHWE CXEM peKynepaTMBHOrO Top-
MOXEHUS, pacLIMpeHre AMana3oHa CKo-
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poCTEN €ro WCMoAb30BaHWsA, 0O6ydyeHue
NOKOMOTUBHbIX Bpuras onTMManbHbIM pe-
XHMMaM BOXAEHWA Y BHEAPEHWE 3HEpProc-
6eperatolnx CUCTEM aBTOBEAEHMSA), YTO
NMO3BOASIET 3KOHOMUTb A0 10% anekTpo-
SHepruu;

- MNPUMEHEeHWEe KOMMEHCATOPOB peak-
TMBHOW MoLLHOCTK (KPM) Ha aneKTpoBo3ax
nepeMeHHOro Toka B ONMTUMaAbHOM Coue-
TaHWM CO CTaUMOHAPHbLIMWU YCTPOMCTBAMMU
B CUCTEME TArOBOIO 3AEKTPOCHAbXEeHUs
(9KOHOMMUS ANEKTPO3IHEeprun 3-4%);

TEAbHbIM KayecTBaM IAEKTPOIHEPIUH, KaK
BuAa TOP (Aerkaa AOCTYMHOCTb, TPAHCMNOpP-
TUPYEMOCTb, FOTOBHOCTb K MOTPEBAEHUIO
M Ap.), A0BaBMAOCH elle OAHO, Ype3Bbl-
YalHO BaXHOE B COBPEMEHHbBIX YCAOBUSAX
- b6onee HWU3Kas cebecToMmMocTb paboT U
YCAYT, BbIMOAHSIEMbIX C MCMOAb30BaHUEM
9NEKTPUUECKOM 3HEPTMM MO CPABHEHUIO C
APYIMMU OCHOBHbIMKW BMAGMU MoOTpebAsie-
MbiIx TOP.

[eorpadumsa pacnpepeneHUa INeKTPU-
dULUMpPYEMBIX YyUYaCTKOB MO TEPPUTOPUKU

ONTUMUSALNA SAEKTPONOTPEBAEHUA AONKHA OCYLLECTBAATLCA
KOMMAEKCHO: 3A CYET BHEAPEHUSl HOBOI'O 3MNC; PEOPTAHU3ALMUU
NEPEBO30K U CUCTEM TATroBOro SAEKTPOCHABXXEHUA

- BHEAPEHUE 3IHEProoNTUMAaAbHbIX TeX-
HOAOTUM BOXAEHUA NOE3A0B B 3aBUCUMO-
CTW OT 3KCMNAYaTaLUMOHHbIX YCAOBUI (COOT-
BETCTBME MOLLHOCTM 3AEKTPOBO3a Macce
noespa, pabota 3NEKTPOBO3a B ONTUMaAb-
HoM no KIA pexume);

- YAYYLUEHMWE TATOBO-3HEPreTUUECKUX Xa-
pakTepucTuk 3MC (MUHUMMU3AUUS NOTEPb
SHEPrMn B TATOBOM LEMW U Ha coBCTBEH-
Hbl€ HYXAbl, ONTUMaAbHOE€ MO 3HEepProno-
TpebAEHNIO 3NEKTPOOOOPYAOBAHHUE).

B nocaepHee BpeMsi paclumnpstoTcs Uc-
CAEAOBAHMA MO MPUMEHEHUIO COBPEMEH-
HbIX BbICOKO3®GOEKTUBHbBIX HaKoNUTEAel
JHEPrnn, akKKYMyAUPYHOLLIUX IHEPruto pe-
Kynepaumu, yAydLllaroLmx CUenHble CBOM-
CTBa 3AEKTPOBO3a, YMEHbLUAILWMUX PACXOA
necka, CrAaXuBarLIMX NEPEXOAHbIE MPO-
Llecchl B TATOBOM MPUBOAE.

BHeApeHMEe HOBOMO MOKOAEHUSI TPy30-
BbIX M MAcCaXWPCKMX TENAOBO30B MO3BO-
AUT B NepcnekinBe CHU3UTb yAe/\beM pac-
XOA TONAMBa Ha 12-15% no cpaBHEHUIO C
3KCMAyaTUPyEMbIMU AOKOMOTMBaAMMU. [pu
3TOM MAAHOMEPHO OyAeT CHWXaTbCs MC-
NOAb30BaHWE rpPy30BbIX TEMNAOBO30B B
naccaXxupCcKoM ABWXeHUW. B atoi cBA3sK
AOAXEH ObITh TLIATEABHO NMPOPaboTaH TW-
nax nacCaXMpPCKUX TEenAOBO30OB, YYUTbI-
BalOLMK, B YaCTHOCTM, BOXAEHWE AAUH-
HOCOCTaBHbIX MaccaXWpCKUX MOe3A0B Ha
FOPHbIX NEPEBAAbHbIX YUaCTKaX.

AHaAU3 U3MEHEHUS CTPYKTYpbl 3HEp-
robanaHca OAO «PXA» nokasbiBaet
yCTOVNMByIO TEHAEHUWIO OpPUEeHTaunn ero
QHEePreTmkn npenmyLecTtBeHHO Ha JAeK-
TponoTpebaeHre. K M3BECTHbIM MOAOXM-

CTpaHbl NPECAEAYET LiEAb Pa3rpy3ku Hau-
6onee Tpy3oHaNPSXEHHbLIX MaructTpanew,
paboralolmx Ha npepene obecneuveHus
nepeBoO30K MO MOLHOCTU CUCTEMBI TArO-
BOr0 3AEKTPOCHABXeHWs, yCcTponcTea 06-
XOAOB KPYMHbIX XEAE3HOAOPOXHbIX Y3AOB,
pa3BWUTUS MOPTOB U PaA3BUTUA CKOPOCTHOrO
ABUXEHWSA.

Ha nepcnektuBy HeobxoAMMO npopa-
60TaTb BOMPOC NEPEBOAA HAa INEKTpUYE-
CKYIO TAry He TOAbKO Fpy30BblX WM macca-
XMPCKUX MepeBO30K, HO U MaHeBPOBOW
paboTbl (Hanpumep, Ha COPTUPOBOYHbIX
ropkax, AAfl 0BCAYXMBaAHWA MOABE3AHbBIX
nyTemn v T.1.), @ Takxe BONpPOC UCMOAb30Ba-
HWUS AOKOMOTMBOB Ha 0O0MX BMAAX TATM C
HaKOMUTEAIMW SHEPTUK.

Cuctema TAroBOro aneKTpocHabxeHus
xenesHbix popor OAO «PXA» sBasietcs
TPAH3UTHOM CUCTEMOMN AOCTABKK IAEKTPO-
3HEPrMM OT CUCTEMbI BHELUHENO 3AEKTPO-
cHabxeHunsa po AMC, 1 310, ecTeCTBEHHO,
CBSI3aHO C OMNPEeAEAEHHbIMU MOTEPAMMU
3Heprun. MIx MUHUMU3aUMA ABASIETCH Le-
AEBOW 3apayen yyacTusi CUCTEMbI TATOBO-
ro aAeKTpocHabxeHWs B GOPMUPOBaHWM
3HepretTuyeckon 3dGEKTUBHOCTU INEKTPU-
YEeCKOW TArM B LLEAOM.

OCHOBHble HanpaBAEHUA AaAbHelLe-
ro MOBbILEHWUA 3HEPreTMYeckon addek-
TUBHOCTU CUCTEM TATOBOrO 3AEKTPOCHab-
XEHUSA COCTOSIT B CAEAYHOLLEM:

- NPUMEHEHWUE MHOTOMYyAbCOBbBIX
CXeM BbIMPAMAEHUA W WMHBEPTUPOBAHUSA
(12-nyabcoBble 1 6oaee). CHUXEHME YAEAD-
HOro pacxoAa INEKTPUUECKOW IHEPTrMKU Ha
TAry NOe3p0B MpW roOAOBOM MOTPEOAEHUU
30 mApA. KBT/u coctaBut: npu 12-nynb-
COBbIX CXeMax BbINPSMAEHUSI—2,5%, npu
24-nynbcoBbix— 3,5%; CHWXEHWE BO3MOX-
HbIX WTPadHbIX CAHKLMI 3a yXyALLEeHWe no-
KazaTenel KayecTBa INEKTPUYECKOW IHep-
'MW COCTaBUT COOTBETCTBEHHO 1,5 1 2,5%
OT CTOMMOCTH 3NEKTPUUECKOW IHEPTUN;

- MOAEpHU3auma TpaHcdopmaTtopoB
™na TMPY (TMITY) 1 BEHTUABHbIX KOHCTPYK-
UMM, NpeAHa3HaYeHHbIX AAA G-NYyAbCOBbIX
HYAEBbIX CXEM, AAl UCTTIOAB30BaAHMWSA UX B CO-
cTaBe 12-nyAbCOBbIX BbINPAMUTENEN;

- paclwupeHue WKabl HOMUHaAAbHbIX
MoLLHOCTeN npeobpal3oBaTener, UTo ro-




3BOAWT MOBbLICUTb 3KOHOMWYHOCTb CUCTE-
Mbl 3AEKTPOCHAbXEeHUA U KOIDOULIMEHT
MCMNOAb30BaHUA YCTAHOBAEHHOW MOLL-
HocTU. Ucnoab3oBaHWe npeobpasoBa-
TEABHOTO TpaHchopmaTopa MOLLHOCTbHO
6300 kB/A BmecTto 12500 kB/A no3soAut
COKpaTUTb MOTEPU INEKTPUUYECKOW 3IHEpP-
rumn nopsaka 100 Tbic. KBT/4 B roa M CHU-
3UTb PACXOA INEKTPOTEXHUUYECKUX MaTepu-
anoB A0 40% B pacyéte Ha OAHY TArOBYHO
NMOACTaHLIMIO Ha EAMHULY NPOAYKLMK;

- MOAEepHU3auMs npeobpasoBatener ny-
TeM 3aMeHbl oTpaboTaBLLMX CBOW pecypc
LUTbIPEBbLIX BEHTUAEW Ha AABWHHbIE BEH-
TUAM TabBAETOUHOro TMMNa C eCTeCTBEHHOM
CHUCTEMOMN OXAAXAEHUSI U OXAAAUTEAAMM
Ha OCHoBe TenAoBblx TPyb. Oxunpaemoe
rOAOBOE CHUXEHWEe MOoTepPb 3AEKTpUYe-
CKOW 3HEpPrMn OT 3aMeHbl BbIMPAMUTENS
MB3-3 aMoAHbIMU 6AOKamMKU BCE —okono
100 TbiC. KBT/Y;

- NpUMeHeHUe npeobpasoBaTeAbHbIX
arperaTtoB C aBTOMaTUY4ECKUM PEFYAUPOBa-
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HWEeM HanpsXXeHWsa Ha TAroBbIX NOACTaHLUW-
AX U B KOHTAKTHOM CETM Ha HOBbIX CUAOBBIX
ynpaBASiEMbIX  MOAYNPOBOAHWKOBbIX BEH-
TUASIX—OUMNOASIPHBIX TPaH3UCTOPax C M30-
AMPOBaHHbIM 3aTtBOpoM (IGBT) 1 3anunpae-
MbIX TMPUCTOPax C MOAEBbIM yNpPaBAEHUEM
(MCT), ytO NO3BOAMUT MOBbLICUTL Ha 5-10%
NPOMYCKHYO CMOCOBHOCTb Y4acTKOB NOCTO-
SIHHOTO TOKa 3a CYeT PEryAMpoBaHWA Ha-
NPSKEHUS B 3aBUCMMOCTU OT Harpy3ku;

- MpUMEHeHue TpaHcGOopMaTopoB Tuna
TPATHN ¢ 12-nyAbCOBOM CXEMOW BblI-
NPAMAEHWS MOCAEAOBATEABHOrO TUNA,
npeAHa3HayeHHbIX AAA paboTbl 6e3 no-
HU3UTEAbHbIX TpaHCGOPMaTopoB (OAHO-
cTyneHyvaras tpaHcoopmaums 110/ 3 kB).
CHWXeHWe MoTePb INEKTPOIHEPTUU, pac-
XOAYEMOM Ha TAry noes3p0B, MPU 3TOM CO-
ctaBuT nopsaka 1,5%;

- MNPUMEHEHME Cyxux TpaHchopmaro-
poB tvna TPC3M ¢ 12-nyAbCOBOW CXEMOM
BbINPSAMAEHWUA MOCAEAOBATEABHOrO TUNA,
yCTaHaBAMBAEMbIX HA OTKPbITOM BO3AYXE;
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- YNpouweHue CXeM M ONTUMM3aLMA
napameTpoB CraaxXmBatoWmMx GUALTPOB.
PaccmatprBas BO3MOXHOCTb CHUXEHUS
notepb 3HEPrun 3a CYeT nepexopa TAro-
BOr0 aAeKTPoCcHabxeHua Ha bonee BbICO-
KWe YPOBHW HaNpPsXXeHUs MUTaHWUA, CAe-
AYET UMETb B BMAY, UTO XEAE3HbIe AOPOTH
OAOQ «PXA» yxe ¢ Hauyana INeKTpUDUKa-
UMW HAXOAATCA Ha 3TOM MyTH.
3apybexHbi onblT (KOxHaa Adpu-
ka, CLUA KaHapa) nokasbiBaeT peanb-
HYIO BO3MOXHOCTb MOBbIWEHUA Ha-
NPSXEeHUA B KOHTAKTHOM cetn A0 50 kB.
Ans xonpmHra «PX/A» co 3HauMTEAbHbI-
MKW 0b6bEMaMM NepeBO30K HeusbexHa
B MepCrneKTMBEe NOCTaHOBKa Bompoca O
peanu3aumMu Takoro TEXHUYECKOro pelue-
HUA. Tem 6oAee, UTO BOMPOC CO3AAHUSA
3AMNC, skcnAyaTMpyeMOro Ha HanpskeHUK
50 KB B KOHTaKTHOM CETW He BblABUraeT
HepaspeLMMbIX NPoBAEM.
UCTOYHMK: 3HepFeTMLIeCKaﬁ CcTparerusa
OAO «PXA» Ha nepcnektnsy Ao 2030 .

MexayHapogHaa Accoumnaumsa Jloructnueckoro busHeca « MAJ1IbU»
OCYLLEeCTBNSAET KOOPAMHALMIO M MOAAEPKKY NPEANPUHUMATENBCKON,
npodeccuoHanbHoM, Hay4HoM, 06pa3oBaTeNbHOM 1 APYron AeATENbHOCTU CBOMX
YYaCTHUKOB Ha PErMOHa/bHbIX U MEXAYHAPOAHbIX TPAHCMOPTHbIX PbIHKAX.
OcyLLLEeCTBAAET CONPOBOXKAEHME U 3aLLUTY MHTEPECOB Y4aCTHMKOB AccoLmanmm
Ha MECTHOM, pPermoHanbHoM, deaepanbHOM U MeXAYHAPOLHOM YPOBHSAX.
OKa3bIBAET COALUCTBME B PELLEHNM BOMPOCOB B ChHEpe pasBUTUA PbiHKA
TPaHCMOPTHO-NOTUCTUYECKUX YC/YT, OPraHMU3YEeT NPaBOBYIO U KOHCYNETaTUBHYHO

NOALEPHKKY.

AKTMBHO paboTaeT Ha TPaHCMOPTHOM pbiHKe Poccuu, ctpaH CHI, Esponbl 1 A3unu.
ConencTayeT B CO3aHUN MHTErPUPOBAHHbIX PbIHOYHBIX CTPYKTYP U B BbIXOAe
Ha HOBble PbIHKM CObITa TPAHCMOPTHBIX YCAYT U NPOAYKLMN.

Mpurnawaem K coTpygHuyectsy!

International Association for Logistics Business « MALBI»

Coordinates and supports business, professional, scientific, educational,

social and other kind of activities of its participants on the regional

and international transport and logistics markets.

Provides support and protection of the interests of its members at the local,
regional, Federal and international levels.

Works actively on the transport markets of Russia, CIS ountries, Europe and Asia.

Assists in the creation of an integrated market structures and in entering

to the new markets of transport services and products.

We invite you to cooperation!
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nyTnn YBEAMMEHUA SKCNMOPTHO-UMIMOPTHbIX
rPY30MNMNOTOKOB B COBPEMEHHbIX YCAOBUAX

A.T. KUupuANOBa, PYKOBOAUTEAL MPOEKTA MO Pa3BUTUIO SKCMOPTHOM AOTUCTUKK AO «PILL», AOKTOP TEXHUUYECKUX HayK, Npodeccop,
06LLECTBEHHbIN 6U3HEC-OMBYACMEH MOCKBbI MO MEXAYHAPOAHON AOFTUCTUKE

AneBTHHa [puropbeBHa, CEroAHA Mbl XO-
Tenn 6bl MOroBOPUTL O TEHAEHLUMAX pas-
BUTUSI KOHTEMHEPHbIX NepeBO30K MU 06
OXUAAHUAX PbIHKA B NMepuoA NnaHAeMuu
U eé OKOHYaHUA. KakMmu TeHAeHUMAMU
MOXHO OxapakTepu3oBaTb B HacTosLiee
BpeMS PbIHOK KOHTEMHEPHbIX NepPeBO30K
B Poccumn? Yro B MMPOBO# NpakTnke?

Cpasy xouy OTMETUTb, YTO MAHAEMMUS KOPO-
HaBMpyCa yXe HaAOXMAA CBOW OTNevaToK
Ha TPaHCMOPTHbIE U AOTUCTUUECKME Cep-
BWCbI, U Aanblle A NOAPobHee pacckaxy
06 aToM. HO cCHauyana HECKOAbKO LMbp U3
CTaTUCTUKM.

B teuenne 2016-2019 rr. B Poccun
HabAlopAaAaCh YCTOMUMBASA TEHAEHUMSA K
KOHTEWHEpPM3aLIMK rpy30B, UTo 06YCAOBUAO
NPUPOCT KOHTEMHEPHbIX TPY30MNOTOKOB B
3KCMOPTHbIX U TP@H3UTHbIX HanpaBAEHUSX.
TaK, 9KCMOPTHbIE OTFPY3KM KOHTEMHEPOB
B 2018 r. coctaBuan nopsiaka 900 Thic.
TEUS, TPaH3UTHbIA KOHTEWHEPHbIA FPy30-
notok B 2018 . coctaBuA 377 Thic. TEUS,
B 2019 r.— 6onee 400 Tbic. TEUs.

Mo wutoram 2019 r. NPUPOCT KOHTEN-
HEepHOro pblHka B Poccun oueHuBaeTcs
Ha ypoBHe 9%. BbiCOkMe Temnbl pocTa
pblHKa MO CPaBHEHUIO C 06LLLEMUPOBLIMMU,
HecMoTpsA cAabyto AMHAMKUKY POCCUIACKON
9KOHOMMWKM, BbIAM MOAAEPXAHbI ABYMS
CEermMeHTamMmu: TPaH3UTOM (+22%) 3a Cuért
MapLipyToB Mexay Kutaem n EBponoi, u
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akcnoptom (+14%) 3a CUYET MPOAOAXKALD-
LLLerocs pocTa OTrpy30K NMAOMATEPHUANOB B
Kutal 1 npupocta KOHTEMHepU3aummu rpy-
30B arpornpoMbILAEHHOIO KOMMAEKca (B
nepBy 04YepeAb— PACTUTEABHBLIX Macen).
Mpu 3TOM CTOWUT OTMETUTb, YTO OXMAA-
HWA 3KCMEepTOB MO AMHAMMWKE MWPOBOMO
KOHTEWHEPHOro pbiHka B 2019 r. He onpas-

HO pacLIMPUA CBOU XEAE3HOAOPOXHbIE
nepeBoO3KK B CTPaHbl EBponbI.
MHuMuMaTMBa BKAOUYaeT B cebsi pas-
BUTWE PETMOHAABHOW KOOMepauuu C Co-
CEeAHUMU cTpaHamu AAs obecneveHus
cBOOOAHOrO MepeABUXEHUA TOBApOB,
Kanutana M pabouel cuabl. Toraa xe
6bIA @aHOHCUPOBaH NPOEKT CTPOUTEABCTBA

HA CEFTOAHSALUHUN AEHb NMOYTU 94% KOHTEMHEPHbIX FTPY30B
U3 KUTAA B EBPONY AOCTABAAKOTCA MOPCKHUM TPAHCINOPTOM,
U AULLb OKONO 6% MPUXOAUTCA HA CYXONYTHBIE NEPEBO3KH

Aanmcb. MHOrMe areHTctBa MPOrHO3MPO-
BaAU MPUPOCT MEXAYHAPOAHOIO KOHTEN-
HepHoro pbiHka B 2019 r. Ha +4%, ceiyac
OLIEHKM NPMPOCTa MO UTOram ropa Bapbupy-
totca ot 2,2% (Carksons) po 2,6% (Drewry).

YTto BAMSIET Ha AMHaMUKY 06bEMOB rpy30-
nepeBO30K M0 PSAY KOHTEHHEPHbIX MapLL-
pyToB, cBf3biBawOLWMX EBpony u A3uio:
HoBomy LLIérkoBOMY MyTH; TPAH3UTHOMY
Kopupopy Kurau - EBpona; Kopes - EB-
pona (yepe3 Kuran), MTK «CeBep - O,
U ApYrum Kopuaopam?

B pamkax peaavMsaummv aHOHCMPOBAHHOM
B 2013 I. MHMUMATUBBI «IKOHOMMUUYECKNI
nosc LLIéAkoBoro nyTtu», Kutam cyluecTBeH-

Espasuiickue mpancnopmuuie kopuooput

TPaHCNOPTHOM UHGPACTPYKTYPbl B paMKax
Kkopuaopa 13 Kutaa B EBpony noa Ha3Bsa-
HHUem «OAMH nosic, OAMH NyTb». OCHOBHOM
LEeAbl0 MHUUMATUBLI O6bIAO 0603HAYEHO
COKpalleHMe CpOoKa AOCTaBKW Fpy30B C
45 cyTOoK (NpW TPaHCMOPTMPOBKE MOPEM
M3 KUTaMCKUX nopToB yepe3 Cyaukui Ka-
Han) Ao 10-14 pHel (MpW CyXOMyTHOM
MapLpyTte yeped Poccuto). 1o naaHam
KUTaMCKUX BAAcTel, 06bEM PpUHAHCUPOBA-
HWA TA0BAABHOrO NPOEKTa B NepcnexkTuee
10-15 aet coctasuT nopsaka $900 MApA.

ExeroaHblit 060poT Mexay Kutaem u
EBponoi npeBbiwaeTr 20 MAH KOHTEMHe-
POB, HO TOABKO 2% W3 HUX TpaHCMOPTUPY-
toTcs yepes Poccuto. MNpu 3TOM Kutarckue
KOMMaHWKU roBOPSAT 0 6OAbLLOM MHTEPECE K
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Tpanzumuvie mapuwipymol

CYXOMYTHOMY MapLUpPyTy U MAGHUPYIOT, YTO
K 2025 1. no HeMy ByAeT NPOXOAUTbL MOPSIA-
ka 10-15% rpy3oobopota mexay Krntaem
1 EBponown.

MpuoputeTHoe 3HauveHue AAA Kutas
MMEIT MHOPACTPYKTYPHbIE NMPOEKTbI, MNO-
3BOASIIOLLME HE TOAbKO obecneuuntb bec-
NPenATCTBEHHYO AOCTaBKY KUTaMCKMUX
3KCNOPTHLIX TOBApoOB B ApPYyrMe pernoHsbl
EBpasuun 1 3arpy3untb NPOU3BOACTBEHHbIE
MOLLHOCTU CTPaHbl, HO U YBEAUUYUTb KO-
HOMMYECKYIO B3aMMO3aBUCUMOCTb CTPaH,
y4yacTBYIOLLUMX B MPOEKTE.

Ha ceropHAWwHUM AeHb noutn 94%
KOHTEMHEPHBIX rpy30B 13 Kutas B EBpony
AOCTaBAAIOTCA MOPCKUM TPaHCMOPTOM, W
AVLIb OKOAO 6% MPUXOAMUTCA Ha CyxonyT-
Hble NepeBo3KkK. HecmoTps Ha 3T0, B LIEASIX
AvBepcuduKaumm noctaBok KHP Hamepe-
Ha pa3BMBaTb CyXOMyTHblE MapLIpyTbl, U
0cobyto pPOoAb B 3TOM NpoLiecce 3aHUMaEeT
LleHTpanbHO-A3MATCKUI PETUOH.

B Hactosilee Bpemsa no Tepputopun
pernoHa NPOXOASIT HECKOABKO TPAH3UTHbIX
TPaHCNOPTHBLIX KOPUAOPOB, TaK UAU MHAYE
ABASIIOLLMXCA 4YaCTAMW 3KOHOMMYECKO-
ro nosca LUéakoBoro nytn. Peub MAET O
YETbIPEX XEAE3HOAOPOXHbIX MapLupyTax,
cnepyrowmx B EBpony uepes KasaxcraH.
Cpean HWUX MOXHO BbIAEAUTb CEBEPHYHO
BETKY TpaHCa3naTCKOW XeAe3HOAOPOX-
HOM maructpasn (TAXKM), UEeHTPaAbHbIH
nytb TAXM, kopupop YyHumH - Ayicbypr,
a Takke TpaHCKaCMUMNCKUIA MeXAYHapOA-
HbIV TPaHCNOPTHbIKM MapwpyT (TMTM), Ko-
TOPbIN Noka 6OAbLLIE SABASIETCA MAGHOBbLIM
NPOEKTOM, YEM pPearbHO GYHKLMOHUPYHO-
LLMM TPAHCNOPTHLIM KOPUAOPOM.

CeBepHoe HanpaBaeHne TAXXM npoxo-
AMT NO NyTU AsHbIOHbraH - AOCTbIK — Hyp-

CyaTtaH - lNeTponaBAOBCK — EkaTepuH-
6ypr - MockBa - bpect - FTambypr, a
LEHTPaAbHbIM KOPUAOP NEepPeceKaeT Kalax-
CTaHCKO-POCCUMCKYIO rpaHULy B 3anaAHbIX
parioHax PK, caepya mapLupyTy ASHHbIOHb-
raH - AocTblk — Hyp-CyaTaH — O3UHKM -
Mocksa - bpect - lTambypr. B cpeaHem, no
TAXM KOHTEMHEPHbIN Moe3p NpPeoAoAe-
BaeT paccrosiHve B 9,5-11,5 ThbIC. KM 3a
11-14 cyToK.

Apyrvm BaXHbIM HarnpaBAEHUEM XeNes-
HOAOPOXHOIO TpaH3uTa B EBpony uepes Ka-
3axcTaH ABASETCA MapLupyT YyHUmH - AyWc-
6ypr. MNMyTb npoaeraet OT BOCTOYHbIX
pernoHoB Kutas, uepes KasaxctaH (4actuy-
HO COBMAAAET C LEHTPAAbHbIM MapLUPyTOM
TAXM), toro-3anapHyto yactb Poccumn u Bbl-
XOAMT K CTpaHam 3anapHow v LieHTpanbHom
EBponbl yepes benopyccuio 1 MoabLLy.

Batolime Kutan ¢ rocyaapctBamu lep-
CMACKOTO 3aAMBa, B YaCTHOCTH, ¢ MpaHom.
Pa3BuTHe 3TUX MapLLPyTOB 0COB0 aKTyaAb-
HO B YCAOBMSIX CHATUA CaHKUMM ¢ MpaHa u
aKTMBM3aLMN €r0 3KOHOMUYECKON aKTUB-
HOCTU. B pamkax paHHOro HanpasAeHUS
MOXHO BbIAEAUTb HECKOABKO XEAE3HOAO-
POXHbIX KOPUAOPOB. B nepByto ouepepb,
310 MapuwpyT Kutan - KasaxctaH - Typ-
KMeHusa - UpaH. Kutan yyactBoBan B ¢u-
HaHCUPOBaHWKU yuyacTka Y3eHb - Typkme-
HUS, CBA3bLIBAIOLLErNO XEAE3HOAOPOXHbIE
cucteMbl KasaxctaHa v TypKkmeHWcCTaHa.
Cam mapuwpyT 6biA 0PULUMAABHO OTKPbIT
B 2014 r., XOTA NepBbIM TECTOBbIM MOE3A
CTapToBaA TOAbKO B dpeBpane 2016 r. MyTtb
OT BOCTOYHOro Kutaa Ao TerepaHa noesp
NPOLEA 3a ABE HEAEAN.

MN3yyaeTca Takxe CTPOUTEALCTBO Xe-
AE3HOM poporu no mapLupyTy KHP - Kupru-
3ua - TapXukuctaH - ApraHuctaH - MpaH.
B oTAMuMe OT CyLLeCTBYIOLLEr0 KOPUAOPA,
HOBbIM NMyTb MPOMAET MO BbICOKOTOPHbLIM
yyactkam Kuprusumun n TapxmkuctaHa. Ero
peaansauma no3BoAMAa Obl CBA3aTb BO-
€AVMHO XEAE3HOAOPOXHYIO MHOPACTPYKTY-
py 3TUX CTPaH U CHU3WUTb UX TPAHCMOPTHYHO
3aBMCUMOCTb OT Y3bekucrtaHa. OpaHaAKo
BblcOKas cebecTonmMocTb, HE0BX0AMMOCTb
BO3BEAEHWA OOABbLLIOTO KOAMYECTBA TOH-
Henell U HecTabuabHaa cutyauus B Ad-
raHUCTaHe CyLWeCTBEHHO OrpaHW4MBatoT
NPUBAEKATEABHOCTb MPOEKTa AAA KUTaW-

NOBbILWEHUA KOHKYPEHTOCINOCOBHOCTU XXEAE3HOAOPOXXHbIX
TPAH3UTHbIX CEPBUCOB MEXXAY KUTAEM U EBPOMNOW B BAUYKAULLUE
roAbl BYAET 3ABUCETb OT CKOPOCTU AOCTABKU IPY30B, B MNEPBYIO
OYEPEAb MAPLUPYTHOM CYTOUHO CKOPOCTU KOHTEMHEPHbIX NOE3AOB

Boabllas yacTb rpy3oB no Hanpas-
AeHUIo Kutali - EBpona TpaHcnopTupyeTcs
no poccuickomy TpaHccuby, a NpUBAEUEH-
HbI NOTOK Kutam - EBpona uepes Teppu-
Toputo KasaxctaHa CcOCTaBAsiET Mopsiaka
15% BCero rpy3onortoka no AQHHOMY Ha-
NpaBAEHUIO.

Ha npakTuke yKaszaHHble MapLipy-
Tbl OPUEHTUPOBAHbI FAABHbIM 06pa3om
Ha TPaHCMOPTMPOBKY TOBAPOB 3anaAHbIX
pernoHoB Kutaa (CYAP) B P® u cTpaHbl
LleHTpanbHOM A3W1K, U AULLb YACTUYHO —B
Espony.

Mo tepputopun LieHTparbHON A3uun
MPOXOASIT CYXOMYTHbIE KOPUAOPbI, CBA3bI-

CKMX WMHBECTOPOB. B pesyabtate paHHble
0 HamepeHuAx Kutas duHaHCcUpoBaTb
CTPOUTEABCTBO XENE3HOW AOPOTM MOKa OT-
CYTCTBYIOT, NpW 3TOM peaAnsauma npoekra
6€e3 yyacTMsi KMTAaMUCKOro Kanutana Mano-
BEPOATHA.

Kakune mMepbl HeOﬁXOAMMbI ANA yBeAn4ye-
HUA TPAH3UTHbIX noToKoB?

Mpu BbIGOPE rPy300TNPABUTEAIMU MapLL-
pyTa AOCTaBKW, B MEPBYyD O4YepeAb, UMM
oLeHuBaeTca yaobCTBO cepBuca, ObICTPOTa
M CTOMMOCTb MapLupyTa. Celuac no TpaH-
3UTHBIM MapLupyTam Kutan - EBpona «nai-
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HepHble» KOHTEMHEPHbIE MOE3Aa Kypcupy-
toT B 060MX HanpaBAEHWAX, BAOAb CTpaH
B pamMKax vHuumatuebl «OAMH MOSIC, OAWH
nyTb», C ONPEAEAEHHBIMWU HOMeEpamu, Mo
YTBEPXAEHHBIM AMHUSAM, MO YCTAHOBAEH-
HOMY pacrnmMcaHuio U BPEMEHU B NyTH.

B cBA3KM C cuTyauMen C KOpOHaBUpPY-
COM, KypCUpOBaHWe MO PsAAY TPaAH3WUTHBIX
MaplpyToB 6bIAO BPEMEHHO NpMOCTa-
HOBAEHO, OAHaKO KuTtal yxe nocteneHHo
BO3BpallaeTca K pabote 1 BO30OHOBASET
NOCTaBKHM.

KoHTelHepHble noe3pa B Kutae cyb-
CHUAMPYIOTCSI BAACTAMW NPOBUHUMIA, Yyepes
KOTOpPblE MPOXOAMT UX MapLipyT. Pasamepsbl
cybCcrAMIN ONPEAENSIIOTCA B XOAE Mepero-
BOPOB C onepaTtopamMu KaXAOro mMapLupy-
Ta No OTAEAbLHOCTW. Braropapsi KUTanckum
cybCcHMAMSIM Tpy300TNPaBUTEAbL MOXET B
OTAEAbHbIX CAy4Yasix MOAYYMTb CTaBKy 3a
KOHTEMHEpP, KOTOPbLIA 3a TPU HEAEAU AO-
XOAMT M3 HuaepaaHpoB A0 Kutas, Bcero
1000 ponn. CLUA. B KpaTKoCcpouHoM nep-
CnekTMBe Kutail HaMepeH OTNpaBAATb AO
5 TbIC. KOHTEMHEPHbIX NOE3A0B B FOA.

C yyétom 3Thx ¢$akTopoB, HaMu CO-
BMECTHO C AOTMCTMYECKMMM ornepaTtopa-
MW MpPOBOAUTCS paboTa no peaAv3aumu
3ajayM 3KcnopTta TPaHCMOPTHbLIX YCAYT B
yacTu NpopaboTKK PsiAa MEPONPUATUI AAS
NPUBAEYEHUSA TPAH3UTHbLIX KOHTEMHEPHbIX
nepeBO30K MO MapLlpyTaM MeXAyHapOA-
HbIX TPAHCMOPTHbIX KOPMAOPOB «BoCToK-
3anap» u «Ceep-Hr» 1 pocta KOHTENHEp-
HbIX TPAH3UTHbIX «AAMHEPHbIX» MOE3A0B AO
2024 r.:

* yBEeAMYEHME NapKa OUTUHIOBbLIX NAAT-
dopm a0 2024 1., MUHUMYM Ha 16 TbiC.
€AVHUL;
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* npopaboTka C PyYKOBOAUTEAMU KUTaK-
CKMX MPOBMHLMK BOMPOC O COXPaHEHWUM
KUTAMCKUX CYOCMAMI Ha KOHTEMHEPHble
nepeBo3ku Ao 2024 r,;

* COrAacoOBaHWE AOATOCPOYHbIX CKBO3-
HbIX TapudOB NO TPAH3UTHBIM MapLUpyTaMm;
*  MOAEpHMU3aUMsa NYHKTOB MpOMycka M
norpaHWYHbIX CEPBMUCOB, YCKOpPEHWe 06-
paboTKK rpy30NoTOKOB Ha rpaHuuax, pas-
BUTWUE NPUIPaHUYHBIX TEPMUHANAOB.

B ueAsix AaAbHEMWero pasBUTUA W
YCUAEHUA KOHKYPEHTHbIX MPeWMYyLLECTB
Poccuiickon depepaupnv U NpUBAEYEHUS
KOHTEMHEPHbIX FPy30MOTOKOB Ha POCCUI-
CKME MEeXAYHapOAHble TPaHCMNOPTHbIE
KOPWAOPbI CUMTalD LeAecoobpasHbiM pac-
CMOTPETb CAEAYIOLLME MPEANOXKEHUS:
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LLEMOYKM, BKAKOUAIOLLLEN TPAHCNOPTUPOBKY
M KOHTPOAbHbIE NpoLEAYpPbI, obecneunBa-
IOLMEe KayecTBEHHOE WM CBOEBPEMEHHOE
NPOXOXAEHWE IPY30MOTOKOB;

e o0b6ecne4ynTb COrAacoBaHHYD WU KOH-
KYPEHTHYIO TapuUOHYIO NOAUTUKY, CTUMY-
AVIPYIOLLYIO NPUBAEYEHWE KOHTEMHEPHOM
rpy3oBov 6a3bl Ha POCCUICKME Y4acCTKM
MEXAYHAPOAHbIX TPAHCMOPTHbLIX KOPMU-
AOPOB, B TOM YUCAE MPEAYCMOTPETL yCTa-
HOBAEHWE TapUPHbIX CKUAOK OAO «PXA»
Ha MapLLPyTbl pedpUXepaTopHbIX KOHTEWN-
HEPHbIX MOE3A0B;

e obecneynTb corracoBaHWe C KuTan-
CKUMU XEAE3HbIMW AOPOramMu NpPOmnyck
KOHTEMHEPHbIX MOE3A0B U3 GAEKCU-TAHKOB
yepes CyxonyTHble rpaHuubl Poccuitckon
depepaumn (ceryac ato 0COHBEHHO aKTy-
anbHO BBUAY HaAMuMs MepPerpyskd Mop-
CKWX MOPTOB KuTasi BCAEACTBME KapaHTU-
Ha Nno KOpPOHaBKpycy).

Takxe xouy OTMETUTb, UTO KAOUYEBBLIM
$aKTOPOM AAAbHEWLLETO MOBbILLEHUS KOH-
KYPEHTOCNOCOOHOCTU XEAE3HOAOPOXHbIX
TPaH3UTHbIX CEPBUCOB Mexay Kutaem u
cTpaHamu EBponbl B 6AMXaNLLME FOAbI CTa-
HET CKOPOCTb AOCTaBKM rPy30B, B MEPBYIO
ouepeAb Xapakrepudyemas MapLupyTHOM
CYTOYHOM CKOPOCTbIO KOHTEMHEPHbIX N0e3-
AOB. XOAAMHT «PXXA» NPOBOAWUT CUCTEMHYIO
paboTy No NOBbILIEHUIO AAHHOIO NoKasa-
TeAsl, pa3paboTaB COOTBETCTBYHOLUMIM NAGH

B CBAA3U C CUTYALUEN C KOPOHABUPYCOM, KYPCUPOBAHUE

no PAAY TPAH3UTHbBIX MAPLUPYTOB BbINO BPEMEHHO
NPUOCTAHOBAEHO, OAHAKO KUTAM Y)XE NOCTENEHHO BO3BPALLAETCA
K PABOTE U BO3OBHOBAAET NOCTABKHU

* YCUAUTb paboTy NO PEKOHCTPYKLUMK
N MOAEPHM3ALMU OPUEHTUPOBAHHbLIX Ha
3KCMOPTHbIE U TPAH3WUTHbIE MEPEBO3KKU
NMYHKTOB MPOMYCKa Ha rOCYAApPCTBEHHOM
rpaHuvue, BbIAEAUB MPUOPUTETHbLIE Ha-
NPaBAEHWUS U MapPLLPYTbI;

* COBMECTHO C TFOCYyA@pPCTBEHHbIMU
KOHTPOAbHbIM opraHamu, OAO «PXA» K
APYTMMW 3aUHTEPECOBAHHbLIMU TpaHC-
NOPTHO-TEXHOAOTMYECKUMU NPEANPUATU-
AMW OpraHM3oBaTb pPaboTy No BBEAEHWIO
WHTETPUPOBAHHOM CUCTEMbI MPONycKa
3KCMOPTHO-UMMOPTHbLIX U TPAH3WUTHbIX
rPy30NOTOKOB MO POCCUMCKUM yyacTKam
MEXAYHAPOAHBIX TPAHCMOPTHbLIX KOPUAO-
pOB B pamMKax €AMHON TEXHOAOrMUYECKOWM

C ropmsoHtoMm A0 2020-2025 rr. Llene-
BbIM OPUEHTUPOM Ha TEKYLLUIN FOA ABASIET-
¢ 3HaueHune 1 150 km/cyT.

Takxe HEOHXOAMMO YAEAUTb OTAEABHOE
BHVMMaHWe BOMpocamM COBMELLEHUA NAa-
HOB MO Pa3BUTUIO MHOPACTPYKTYPbI CTPaH-
YyUYaCTHUL, MEXAYHAPOAHbIX TPAHCMOPTHbIX
KOPUAOPOB 1 MPUAOXKUTb BCE YCUAUSA K CO3-
AaQHUIKO €AUHbIX CTaHAapPTOB 060Ay)KVIBa-
HUS, BKAIOUAA SAEKTPOHHbIM OOMEH AaH-
HbIMWU W NPEABAPUTEABHOE 3AEKTPOHHOE
YBEAOMAEHWE O MepeMellaeMblx rpysax
(ToBapax) v TpaHCnopTe AAA YNPOLUEHMSA
NOrpaHUYHbIX KOHTPOABHbLIX MPOLEAYp B
NyHKTax nNpornycka n CokpalleHna Bpeme-
HW TaMOXEHHOro 0GOPMAEHUS.
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rocyoAPCTBEHHDIE NMPVMOPVITETDbI

Kak HeobxoaMMoO opraHM30BaTb KOHTEMH-
HepHble MapLupyTbl AASl TOrO, 4TObbI Mo-
BbICUTb 3PPEKTUBHOCTb IKCMOPTHLIX U
UMIMOPTHbIX OTNPaBOK?

MepcnekTuBbl yBEAUUEHUA OBLEMOB rpy-
30B 3@BWCAT OT COCTOSIHUA TPaHCMNOPTHOW
MHOPACTPYKTYpPbl, 06LEMOB B3aUMHOMN
TOProBAW, 06BEMOB B3aUMHbIX WMHBECTU-
UM MEXAY CTPaHaMu U COCTOSSHUEM MW-
POBOW 3KOHOMUWKM B LLEEAOM.

OTmeuy TakxKe, UTo MO Mepe YBEAUUEHUSI
KOHTEMHEPHbIX IPY30MOTOKOB, MEXBMAOBAS
KOHKYPEHLMSA Ha PbIHKE KOHTEMHEPHbIX IPy-
30MepeBO30K BYAET TOAbKO BO3pacTaTthb. [103-
TOMY KaK OCHOBHbIE HaMpaBAEHUS AEATEAb-
HOCTM XEAe3HOAOPOXHUKOB Ha BAMXaiiLLne
10 AeT A Hbl OTMETMAG CO3AAHME COBPEMEH-
HOW KOHTEMHEPHOW WHPPaCTPYKTypbl Ha
NPOTSXXEHUW BCEN XENE3HOAOPOXHOM CETHU
M OPraHU3auMOHHbIE U TEXHONOTMYECKWE
npeobpa3oBaHUsl C LEAbD YBEAUYEHUSN
CcpeAHelr MapLUPYTHOM CKOPOCTU AOCTaBKM,

a Takxe ¢GopmMMpoBaHWE AOATOCPOYHBIX
CKBO3HbIX TAPUdHbBIX CTaBOK, KOHKYPEHTHbIX
C APYrMMUW BUABMM TPaHcnopTa.

TakXe CTOWUT OTMETUTb, UTO B TEKYLLEN
CWUTyaluMM CO BCMbILWKOW KOpPOHaBMpyca,
BBUWAY OFPaHWUYEHU PSIAA CTPaH Mo Mpoxo-
AY rPaHuLL aBTOTPAHCMOPTOM WM AAMTEABHbBIX
KapaHTMHOB BOAUTENEN, @ TaKXe B CBA3M C
nepebyKMpPoOBKON MOPCKUX AUHWUI U AedU-
LUMTOM AUHEWHBIX KOHTEMHEPOB, CAOXMUAMCH
BbIFTOAHbIE BO3MOXHOCTW AASl MEPEeToka
rPy30B Ha XEAE3HYIO AOPOTY, TaK Kak Cei-
yac 310 Hanboree HapéXHbIN U BbICTPbIN
BMA AOCTaBKM, 0COBEHHO TOBapoOB NepPBOM
He0BXOAMMOCTH AAST HACEAEHMUS.

Ana obecneyveHnss AaAbHENLIEero npu-
pocTa KOHTEWHEPHbIX NMEPeBO30K AOTU-
CTUUYECKMM OrnepaTtopam KOHTEWHEPHbIX
nepeBo30K, Npu yyactun MuHTpaHca Poc-
cumn 1 OAO «PXXA» 1 COBMECTHOM yyacTum
AO «P3Ll», uenecoobpasHo MPUHATL PSAA
KOHKPETHbIX OpraHW3auMOHHbIX, TEXHOAO-
rMUYECKMX U TapUdHbIX PELIEHWUI, NO3BOAS-

KHP HAMEPEHA PA3BUBATb CYXONYTHbIE MAPLUPYTbI, U 0COBYIO PONb
B 3TOM NPOLIECCE 3AHUMAET LEEHTPAAbHO-A3UATCKUM PETMOH

oLLMX 0becneunTb rpy30BAAAEAbLIAM KOH-
KYPEHTHbIE YCAOBUS NEPEBO3OK.

OAHUMM M3 MyTeN yBEAMUEHUSI IKCMOpP-
THO-UMMOPTHbIX FPY30MOTOKOB SIBASIETCS
CO3AaHMEe TaKMX MEXaHM3MOB KaK MaKkCu-
MaAbHas KOHTEMHEPU3aLMsi rPy30B, CUCTE-
Ma KOMMAEKCHbIX AOTUCTUUECKMX CEPBUCOB,
BKAKOUAsA KOMMAEKCHbIE TapUdHbIe CTaBKU U
OpraH13aUmio KOAbLEBbIX MapLLpPyTOB, WMH-
TerpupoBaHHasa AOTUCTUKA pacrpeAeneHns
TOBApPOB OT LIEHTPOB MPOM3BOACTBA K LIEH-
Tpam notpebAeHUs, 1 YETKO B3aUMOyBsA3aH-
Hasl CeTb TPAHCMOPTHO-AOTMCTUUECKUX LIEH-
TPOB U TEPMUHANOB, FA€ KOHCOAMAMPYHOTCS],
CKAaAMpYroTC U 06pabaTbiBatoTes rpy3bl K
AAAbHENLLEMY PACMPEAENEHMUIO.

Takoi NoaAxoA MO3BOASIET obecneunTb
AN SKOHOMMKK PAA TakUX 3QDEKTOB Kak
NOBbILLIEHWE AOCTYNHOCTU TOBAPOB 3a CUET
CHUXEHUSA NOTPEBUTEABCKUX LIEH, CHUXE-
HWe CTOMMOCTH MPOABWXEHWUA TOBApPOB OT
LIEHTPOB MPOM3BOACTBA K MOTpebutenam,
NoBbllEHWE WMHBECTULMOHHOW MPUBAE-
KaTeAbHOCTU MPOEKTOB MO pasMeLleHUto
NPOM3BOACTB M OOLEKTOB TPaHCMOPTHOM
UHOPaCTPYKTYpPbI.
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NMPUMEHEHWUE CUCTEM HAKONAEHHUA SHEPTUM
HA )KEAESBHOAOPO>XXHOM TPAHCINOPTE —
OAUH U3 HAUBOAEE NEPCNEKTUBHbIX NYTEU
MOBbILLEHNA SHEPTO3®OEKTUBHOCTH

Baaavmup BopoxenkuH, reHepanbHbli aupektop 000 «TMC» (www.titanps.ru)

XKenesHbie p0pOrn TPaAULMOHHO CYUTAIOTCS OAHMM U3 CaMbIX IKOAOTMYECKU YUCTbIX
BUAOB TpaHcnopTta. TemM He MeHee BO BCEX TEXHOAOTMUYECKMUX Pa3BMTbIX CTPaHaX Ha
CUCTEMHOM YPOBHE BEAYTCSA PaboThbl 10 BHEAPEHUIO CaMbIX COBPEMEHHbIX onepaLu-
OHHbIX NPAKTUK U MHHOBALMOHHbIX TEXHOAOTMH (TOMAUBHbIE IAEMEHTbI, BbICOKONPOU3-
BoAMTEAbHbIE 6aTapeu, CynepKOHAEHCaTOPbl ABOMHOIO 3AEKTPUYECKOI0O CAOS, INEKTPO-
ABUraTeAn ¢ MNOCTOSIHHbIMU MarHUTaMu AAS SAEKTPONPUBOAOB U T.I11.), HanpaBAeHHbIX
Ha AaAbHelillee MOoBbILLEHUE 3KOAOTMYHOCTHU U IHEPro3(pPEKTUBHOCTH XKEAE3HOAOPOX-
HOro 3AeKTpoTpaHcnopTa.

OueBHAHO, YTO HOBbIE TEXHOAOIMU U OMNEPALMOHHbIE CTPATerMu OKa3biBaloOT MOAOXH-
TeAbHOE BAMSIHWE Ha UCITOAb30BaHUE 3HEPTUU, 0COBEHHO B YCAOBUAX MEraroA1COB, Iae
reorpaguueckue 1 aKCrAyaTaLMoOHHbIE YCAOBUS BAQronpUATCTBYIOT 3TOMY.

Pa3AMUHbBIX PexXumMax PaboTbl, TaKUX Kak Tabanua 1 UAAKOCTPUPYET NMOTEHLIMAAL-
B HacToAilee BpPEMsA IKCMAyaTaUMOHHbIE  OBCAYXMBAHUE U OCTAHOBKA,/CTOAHKA; Hble BbIFOAbI, KOTOPbIE MOTYT MPUHECTU HO-
M TEXHOAOTMUECKME MEPbI, KaK MPaBuA0, - 3OPEKTUBHOE M3MEpEeHWe W MHTEA-  Bble TEXHOAOTUM U CTpaTeruu:
paccMaTpuBaloTCA B KOMMAEKCE M MOTYT  AE€KTyaAbHOE€ YynpaBAEHWE MNoToKaMMu MpyY CUCTEMHOM BHEAPEHUM BbilLEyKa-
OblTb KAACCUDULIMPOBAHbLI B BUAE MaTph-  SHEPTUMU. 3aHHbIX TEXHOAOTMI U Mep, notpebaeHune
Libl AEMNCTBUIA B COOTBETCTBMU C YPOBHAMMU
XEANE3HOAOPOXHON CUCTEMbI (MOABUXHOWM Onepaumn T

cocTaB, MHdPACTPYKTypa M BCSA cUCTEMA)

(puc. 1).
Bce mepbl, nokasaHHble Ha pUCYHKeE 1, MCTOYHUKMN SHEprum
MHTenneKTyaanble CUCTEMbI
ynpaBrieHus 3Hepruemn
OonTummusaumnsa U3mepeHue
ynpaBneHus ABUXEeHUemM 3Heprum
MaccaxnponoToku Ha PeBepcuBHbIe
CTaHUUAX noacTaHUumn
JHeproadgekTne
CokpalyeHue notepb Hoe oxnakaeHme
CUCTEM 3NeKTPOCHabXeHuns TyHHenen
OcgeweHune n HVAC Ha cTtaHumsax
OcgBeweHne, u HVAC MaccoBoe
MMU3NpoBaHHOEe B peXUmMe CTOAHKU COKpallueHue
MO ynpaBneHusa
Sko-meToabI - b
BOXAEHUsA
m CHO Ha 6opTy
OcgBewenune, u HVAC
npu o6cnyxnBaHum

Xe pekynepaums oTpaboTaHHOro TenAa B Puc. 1. OcnosHbie onepayui t mexHONOUL, HANPAGIEHHbIE HA NOGbIUEHUE FHEP20IPdeKmusHocmu

MOXHO Pa3AeAWTb Ha MATb OCHOBHbIX Ha-
npaBAEHUN:

- HaKOMAEHWe 3HEPruu pekynepaTuBHO-
ro TOPMOXEHUE B CUCTEMAX HAKOMAEHUS
3HEpPruM 1 eé NoOBTOPHOE NUCMOAb30BaHMUE;
- MOBbILEHWE 3HEPTOIPDEKTUBHOCTHU 3a
CUYET NPUMEHEHUA METOAOB 3KOAOTUYHOTO
BOXAEHMA Y ONTUMUW3WPOBAHHOIO ynpas-
AEHUS ABUXEHUEM;

- noBblleHUe 3bOEKTUBHOCTM TATU 3a
CYET CHUXEHUSA MOTEPb IAEKTPOIHEPIMU B
3INEKTPUUECKUX CETAX, B HOPTOBOM TAFOBOM
3NEKTPOOBOPYAOBAHUU, 3@ CUET YMEHbLLIE-
HWSI Maccbl MOABWXHOIO COCTaBa;

- COKpalleHWe noTpebAeHUss INEKTPO-
3HEeprum cuctemamu, obecneunBatoLLMMu
Tpebyemblit ypoBEHb KOMdOPTa (KOHTPOAb
Temneparypbl, BEHTUAALMS U KOHAULM-
OHWPOBAHWE, OTOMAEHUE, KOHAULIMOHMPO-
BaHue, ocBeleHre, AtMdTbl U T.M.), a Tak-

cucrtembl

UHdpa-
CTPYKTypa

CraumMoHapHble
CH3

MopBuXxHOM
cocTaB
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C APYrov CTOPOHbI, MOTOK MOLLHOCTH

TexHonorua MoTeHuMan skoHOMUU Pasmep -
3Heprum MHBECTULUMA
CucTeMbl HAaKOM/IEHUA SHEPTUM N
(CH3) P 5-25% BbICOKMN
DKONOrMYHOE BOXAeHMe 5-10% HU3KUI
DAS 5-10% cpenHui
MpPOBOAHMKM C HU3KMM o
POBOA 1-5% BbICOKMM
COMPOTUBAEHUEM
CUHXPOHHbIE ABUTaTEIN Ha N
P A 5-10% BbICOKMM
NOCTOAHHbIX MarHuTax (PMSM)
OnTMMmnsauma NporpammHoOro .
H porp 1-5% HU3KNN
obecneyeHus
KoHTtponb HVAC n ocseweHnsa npu .
P W P 1-5% HU3KNI
06CNyXR1BaHUM
KoHTtponb HVAC n ocselleHunsa B .
P W 1-5% HU3KNIA
pexXnme CTOAHKM

Tabnuya 1. [lomenyuan skoHoMuy SHEP2UU HOBIX MEXHONO2UL U CIMpamezuil

9HEPIWU B CYLLECTBYHOLLMX XEAEZHOAOPOX-
HbIX CUCTEMAxX MOXET OblTb YMEHbLUEHO
npumepHo Ha 25-35%, npu 3TOM crepyeT
OTMETWTb, YTO NOTEHLMAABHO HanBOAbLINIM
IODEKT MOXET AaTb NPUMEHEHUE PA3AUY-
HbIX CUCTEM HaKOMAEHWUSA 3HEPTUU U, B Nep-
BYIO OUYEPEADb, B CUCTEMAX MCMOAL30BaHMSA
pereHepaTMBHON 3HEPTUM TOPMOXEHUS.

PereHepaTuBHOE TOPMOXKEHME.

CyllecTBYeT UYeTbipe OCHOBHbIX crnocoba
MCNOAb30OBAHWS pPEereHepaTMBHOM 3Hep-
MK TopMOXeHMA. OHM MoKasaHbl Ha pu-
CyHKe 2.

- Ao 1970-x ropoB, Koraa Obina pas-
paboTaHa coOTBeTCTBytOLLAA CHUAOBaSA
OAEKTPOHUKa, pereHepartMBHaa aHeprua
TOPMOXEHUSI Yepe3 CONPOTUBAEHUA Mpe-
06pa3oBbiBaAaCh B TEMAO.

- PereHepaTtvBHasi aHeprusa Topmoxe-
HUA HanpsMylo nNepepaéTca B XEAEe3HO-
AOPOXHYIO CeTb AN OAHOBPEMEHHOIO
MCMOAb30BaHWUA APYTMM MOABWXHbBIM CO-
CTaBOM (AAS CTApTa U pasroHa).

- PereHepatBHasi 3Heprusa TOPMOXEHHA
MOXET BO3BpaLLaThCsi 06PaTHO B IAEKTPU-
YECKYt0 CeTb HW3KOrO HamnpsikeHua vepes
ABYHarnpaBAEHHbIN MHBEPTOP AAS MCMOAb-
30BaHUsI APYrMMU NOTPEBUTEASIMU.

- PereHepatuBHaa 3aHeprua TOpMOXe-
HUS MOXET HakamAMBaTbCs B CUCTEMaXx
HaKonAeHuss aHeprum (CHI) ana e€ no-
CAEAYHOLLErO0 UCMOAb30BaHUA, KaK AAA

CTapTa M pas3roHa MOABWMXHOMO COCTaBa,
Tak ¥ AASl UICMIOAB30BaHWA APYTMMU NoTpe-
6uteramMu.

B npuHumne, 3¢pGEKTMBHOCTb MCMNOAb-

30BaHUA HEPTUN TOPMOXEHUS MOXET AO-
cturatb 96%, OAHAKO, CAeAYeT OTMETUTD,
yTo MpPU NPAMOW Nepepade pereHepaTus-
HOW 3HEpruv TOPMOXEHUS] B CETb TakoM
3QOEKTUBHOCTU AODUTLCH KPaMHE CAOXHO
Mo CAEAYHOLLMM MPUUUHAM:
- €CAM He NPOUCXOAUT OAHOBPEMEHHOIO
notTpebAeHUss nepepaBaeMort B KOHTaKT-
HYIO CeTb dHEPrMn TOPMOXEHMUSA, OHa npe-
BpaLLaeTcsa B TEMAO U pacCenBaeTcs;

pereHepaTMBHOM 3HEPrMU TOPMOXEHMS
OorpaHWUYMBaETCA CUCTEMOW YynpaBAEHUS
ANSE TOTO, UTOObI M3bexatb nepeHanpsxe-
HWA Ha naHTorpade.

OAHUM U3 PELUEHUI, KOTOPOE MOXET
6bITb MOAE3HO AN MAKCHMaAbHO BO3MOX-
HOrO WCMOAb30BaHUAA TakKOW BOCCTAHOB-
AEHHOW IAEKTPUUECKON 3HEPruu, SIBASIET-
CcA ONTUMM3aLMA ABMXEHUSA HECKOAbKUX
Nnoe3pA0B B CETU XeAe3Hblx popor. OpAHaKo
ONTUMU3ALIMA PACMTMCAHUSA MOXET OrpaHu-
YNTb OAHOBPEMEHHOE YCKOPEHWE CAMLL-
KOM 6OAbLLOrO KOAMYECTBA MOABMXHOIO
cocTaBa, UTO MOXET CHU3UTb MaKCHMMaAb-
HYIO TATOBYHO MOLLHOCTb.

Bo n3bexaHue BbllLeyka3aHHbIX Orpa-
HUYEHUN B MOCAEAHME TOAbl BCE ualle
NMPUMEHSIIOT CUCTEMbI HAKOMAEHWA 3HEp-
run (CH3), rae HakanAnBaeTcs pereHepa-
TMBHAsA 3HEPrua TopMoxeHus. Mpu atom
MCMOABL3YIOT, KaK CTalMOHapHble (B cocTa-
BE 3NEKTPUYECKOMN XENESHOAOPOXHOM WMH-
dpacTpyKTyphbl), Tak U BOPTOBbIE (Ha MOA-
BUXXHOM cocTaBe) CHO.

OnbIT 3KcnNAyaTauMy MOKa3bIBAET, UTO
NPy UCMOAb30BAHUU COBPEMEHHBIX METO-
AOB MOAEAMPOBAHWA Y UHTErPUPOBAHHbIX
aArTOpPUTMOB ONTMMM3aLMKU MCNOAb3OBaA-
HWe CH3 B coctaBe cucTeM pekynepauuu
3HEPrMM MOXeT ObiTb 3PPEKTUBHO AaXe
npy HU3KOM YacToTe TOPMOXeHUA. 1o, B
YaCTHOCTM MOATBEPXAQETCA, SKCMAyaTaLm-
el ntanbsHckoro noesapa ETR 1000 (dao-

Motepn
3Heprum B
Tenno Pa3roH
i R AC ceTb
MHBEpTOpP
CynepkoHaeHcaT
OpHbIN OcBeleHue
HaKonuTenb JIndpthl
DC cets WUHdopMaLmoHHble
naHenu

AKKYMynsiTopHasi

6arapes

BeHTUnauua
Ces3b

MoTpebutenwu x/g
cTaHuuu

Puc. 2. Ocnosnvle cnocobwl pecenepayuu sHepuu nMopmodIceHus
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Puc. 3. Ckopocmuas scenesnas 0opoea
Dnopenyusi-Pum

peHuus-Poma), rae BOCCTaHaBAMBaETCS
1/3 3Heprum TOpMOXEHUS.

bopToBble cUCTEMbl HAKONAEHUA
3Hepruu

Kak onvcaHo Bbille, OAHUM U3 TEXHOAOT K-
UYECKUX PEeLUEHUN AN CHWXXEHUS 3HEepro-
notpebAeHUs, 3aTpaT Ha 3KCNAyaTaumio U
TeXHUUYEeCKoe O0OCAYXMBaAHUE XENE3HOAO-
POXHOM CUCTEMbI ABASIETCS peKynepauus
3HEPrMM TOPMOXEHUS C NMOMOLLLIO 6opTO-
Bovi CH3 1 noBTOpPHOE MCMOAb30BaHUE €€
INEKTPUUYECKON IHEPTUM AAST MUTAHMA MOA-
BWXXHOIO coCTaBa (B peXumMe yCKopeHus/
3aMeANEHUA WAM BO BPEMSI ABMXEHWS B
30Hax 6e3 KOHTaKTHOM ceTu). BopToBble
CH3, Kak npaBUAO, MOXHO 3apsXaTb Ha
cTaHuMax. B kauectBe Hakonutenen CHI
UCMOABL3YIOTCHl, B OCHOBHOM, aKKYMYAATOP-

Huuua,
®paHuus

LERERTY
akcnnya-
Tauum

[AnuHa yyacTkoB
6e3 anekTponuTaHus,

O6was anuHa
yuacTka
3Kcnnyarauum, Km
2007 8.7, 21 ocr.

CeBunbs,

[ EnEnT 2011 0.6 2.2,50cT.
Wenskr, KHP 2013 25 CABEICERL)
UHUY
Capaiocal 2013 2 ST IR 12.8, 25 ocr.
Wcnanmns oCTaHOBKax
Bce y4acTku 6e3
Fyanmkoy, KHI 2014 NpoBOAOB, 3apsAa 7.7,10 ocr.
Ha 0CTaHOBKaX
o
Hawgwmnr, KHP 2014 90%YuacTkos Ges 8, 13 ocr.
npoBogoBs
Kooy Bce y4actku 6e3
TFer 2015 npoBoAOB, 3apsa 8.2,14 ocT.
Ha OCTaHOBKaxX
Dannac, CLUA 2015 1.6 2.6,4 ocr.
Kanbs, Typuus 2015 1.8 21,35 ocT.
Canes, 2016 04 114, 14 ocr.
pasunus
Cuatn, CLLA 2016 4 4,10 ocT.
o
Berpoir, CLIA 2016 0% yuacTkoBGes g pg ooy
npoBogoBs
Bce y4acTku 6e3
Hoxa, Katap 2016 npoBoAoOB, 3apsAa 11.5, 25 ocT.
Ha 0CTaHOBKaX
Mpanana, 2017 495 15.9, 26 ocr.
WUcnanusa
TokcembBypr 2020 3.6 16, 24 ocT.

Huuua,
®paHuus

Bce y4acTku 6e3
NpoBOAOB, 3apsAa
Ha 0CTaHOBKaxX

2018 1.3

MioHxeH,

Fepmanusa 2019 1

8,4 ocT.

Tabnuya 2. Ipumepwi npumenerus 6opmosvix CHO

18

Hble 6aTapeun 1 CynepKoOHAEHcaTopbl ABOW-
HOIO 3AEKTPUYECKOIO CAOA (Aanee —cynep-
KOHAEHCATOPbI), PEAKO — MaXOBUKU.

WX MHTErpaums B ru6puAHbIE UAM INEK-
TPUOUUMPOBAHHbBIE TPAHCMOPTHbLIE CPEA-
CTBa UrpaeT BaxHYyH poAb B obecrneyeHun
MaKCUMaAbHON 3KOHOMWMW 3HEPTUU Ha
XenesHou popore. NMpumepbl NPUMEHEHKS
60pTOoBbIX CHI nokasaHbl B TabauLe 2.

MpumeHeHUe cynepKOHAEHCaTopoB
ABOWHOro anektpuueckoro cnos (EDLC)
B CH3

CynepkoHaeHcaTtopbl EDLC B HacTofiLee
BPEMS AOCTAaTOUYHO aKTMBHO MPUMEHAIOTCSA
B COCTaBe Kak OOpPTOBbIX, TaK W CTaLMO-
HapHbIX CUCTEM HAKOMAEHWS 3HEPTM bAa-
ropaps Takum nNpeuvmyLLecTBaMm, Kak:

- BbICOKasi yaAeAbHasi MOLWHOCTb (A0
50 KBT/Kr), cnocobHOCTb 3apsipa/paspsaaa
BbICOKMMMU TOKaMU (TbicsiuM A) B KOPOTKOE
BPEMS (CEKYHADI);

- Bblcokuit KMA (a0 98%);

- AMMTEABHBIV CPOK CAYXObl, HE MeHee
1 MAH UMKAOB 3apsipa/paspaaa, 10-20 aeT;
- LUMPOKWI TemMnepaTypHbIA AManal3oH
akcnayataumm (-50°C...+75°C);

- HapéxHaa pabota B YCAOBWAX MOBbI-
LEHHbIX BUBpaLWI 1 yAQPOB;

[Senennes

Alstom Barapes Ni-MH (SAFT) 20 CITADIC

ACR Evodrive

CAF
CynepKoHAeHCaTopb!

4 URBOS

CHR ZELC Voith cynepkoHaeHcaTopb! 30 “dolphin”

CHR ACR Freedrive

c barap P

21 URBOS

SIEMENS Sitras ES

CAF

cynepkoHaeHcaTopbl Maxwell
Bombardier Primove

CSRIEshen Garapewu (Li-lon)

15 FLEXITY

ACR Evodrive

CAF
cynepKoHAeHcaTopkl

9 URBOS

ABB 6atapew (Li-lon, HuKkenb-

Brookville
MapraHeu-ko6anbT)

2 Liberty

CATFREE
6artapew (Nutnin-Tutanar)

Skoda 12 Forcity Classic

ABB 6atapeu (utwii-
Turanar)
Barapes Li-lon (SAFT)

ABB 6atapew (Li-lon, Hukenb-
MapraHeu-ko6anbT)

Vossloh 22 TRAMLINK V4

Inekon 6 TRIO

Brookville 6 LIBERTY

Siamane SITRAS HES 6arapen (Ni- 19 AVENIO
Mn)/cynepkoHaeHcaTopbl

ACR Freedrive
GaTapeu/cynepkoHAEeHCaTOpPb!

CAF 13 URBOS

CAF 21 URBOS

Alstom oCRIEreedilve 19 Citadis X05
GaTapeu/cynepkoHaeHcaTopbl

Stadler Barapeuw (Li-lon) 4 Variobahn

- KOMMAKTHOCTb, HEOBCAYXUBAEMOCTb,
3KOAOTUYHOCTb.

MepBble NPUMEHEHUS CYNEepPKOHAEH-
catopoB EDLC 6biAM OCYLLECTBAEHbI KOM-
naHnen Bombardier Transportation B
2003 r. Ha TpaHCMOpPTHbIX cpeacTBax LRY,
Metro-Train 1 Diesel Multiple Unit (DMU).
Cuctema noayuymaa HaspaHue MITRAC
Energy Saver. 9kcnayatauna CH3 Ha LRV
1 Metro-Train nokasana coKpalleHue no-
TpebaeHust aHeprmum Ha 30%. YUTo kacaetcst
DMU, 1o npumeHeHue 6optoBoit CHI npu-
BEAO K CHWXXEHWIO 3aTpaT Ha 3HEepruo 1
Bbl6pPOCOB Ha 25-40%.

Takxe AapKUM NpUMEpPOM 3GHGEKTUBHO-
r0 MCMNOAb30BaHWUSI CyNnepKOHAEHCATOpPOB
B coctaBe CHO AAs NOABWMXHOro cocra-
Ba MOXET CAyXuTb cuctema SITRAS SES,
pa3pabotaHHaa WMHXeHepamu KOMMaHUK
Siemens Transportation Company. B cu-
cteme SITRAS SES ycraHoBaeHO 1344 cy-
nepkoHaeHcatopa Maxwell. Cuctema obe-
crneynBaeT NUKOBYHD MOLHOCTE 1 MBT u
3PPEeKTUBHOCTb 95%, BbIMOAHASR GYHKLMN,
KaK pekynepaumuv 3HEepruum TOPMOXEHUS
(puc. 4), Tak U cTabrAn3aLMK HANPAXKEHUS!
B ceTu (puc. 5).

CynepKoHAeHcaTopbl MOTryT nepesa-
psixatbesi ObICTPO (NPU TOPMOXEHWUM) UAU
MEAAEHHO (MO Lenu NOCTOSIHHOro ToKa). Cu-
cteMa SITRAS SES pekynepupyeT 3HEPruto
CO BCEX TOPMO3ALLMX OAHOMOMEHTHO Noe3-
AOB B paaunyce 3 Km. lNpu 3TOM, €CAM OAMH
WMAM HECKOAbKO MOE3A0B B 3TO Xe BPeMSA
HauuHatotr ABuxeHune, SITRAS SES mrHo-
BEHHO BbICBOOOXAAQET SHEPTUIO TaKUM 06-
pas3oM, UTO Hanps>XXeHUe B CETU HUKOTAQ He
OMYCTUTLCSA HUXE KPUTUUECKOTO YPOBHS.

B 06blYHOM MCMNOAHEHUU cUCTEMA
SITRAS SES obecneunBaeT 3KOHOMMUIO
3NeKTpo3Heprum ao 320 MBTU B roa.
YunTbiBan CPEAHIO CTOMMOCTb 3IAEKTPO-
aHeprum B $100 3a 1 MBT (ana EBponbl),
9KOHOMMUS AAST OAHOM CUCTEMbI COCTaBAS-
et $32 000. Aaa cetv 13 400 craHuumi,
3KoHOMMSA cocTaBasieT 128 000 MBTY nam
$12,8/M exeroaHo.

Cuctema SITRAS SES Takxe ycnewuHo
ocyllecTBASIET cTabuAM3aUUIO CETEBOrO
HanpskeHus. Mpu UCNOAB30BaHUU CUCTE-
Mbl SITRAS SES HanpsixeHue B CeTU CTa-
6uansnpyetca B avanasoHe 490-520 B,
NMPUUYEM HUKOTAAQ HE OMNyCKaeTCs HUXe
Kputnyecknx 490 B (puc.6).
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Puc.4 Ilpoyecc pexynepayuu snepauu

B HacToAllee BpemMs BeayTCcAa WUCCAe-
AOBaHWA U pa3paboTkW, B YacTHOCTW, MO
NMPUMEHEHUIO B CynepKOHAeHcaTopax
YIAEPOAHBIX HAHOTPYOOK, UTO MOXET Npu-
BECTU K YBEAUUYEHUIO YAEABHOMN SHEPTUU AO
85 Btu/kr. CAepyeT OTMETUTb, YTO NOMUMO
OYEBUAHbBIX MPEUMYLLECTB, YKa3aHHbIX pa-
Hee, CynepkOHAEHCATOPbl TakXe WMELOT
PSIA OTFPaHUUYEHUI, TAKUX KaK HEBbICOKas
YAEAbHAs 3HEPTUA U OTHOCUTEABHO BbICO-
KU camopaspsiA.

MpumeHeHne akKyMYAATOPHbIX GaTapen
B CHO

AKKYMYAATOPHblE GaTapen SIBAAOTCA Hau-
6oAee pacnpoCTPaHEHHbIMKU U NOBCEMECT-
HO NPUMEHAEMbIMW HaKOMWUTEASIMU U WUC-
TOYHUKAMU IHEPTUM, U XKEAE3HOAOPOXHBIN
TPaHCMOPT HE ABAAETCS UCKAOUEHWEM.

batapen MOXHO paspeAnTb Ha 2 oc-
HOBHbIX KAAcca: He nepesapsixaemble
W nepesapsaxaemble. MNepBble 06bIYHO
MCMOAB3YIOTCH, KOraa TpebyeTca AErkun
MCTOYHUK MUTAHWUA W/MAM aBTOHOMHOCTb
3HeprocHabxeHusa, Hanpumep, CYETUNKK
3NEKTPO3HEPIUU, U3MEpPUTEAbHOE 060pY-
AOBaHWe, MeAUUMHCKME npubopsbl, cucte-
Mbl CBSI3W, NOPTATUBHbLIE YCTPOWCTBA, pe-
TUCTPATOPbI AGHHBIX U MHOXECTBO APYTMX
NPUMEHEHWN.

H. [*]
0,50
0431 operation with SITRAS
::E_ Operation wrhout SITRAS
0,30
0,25
0,20
015
0,10
0,0%

o

470 480 480 S00 0 59 520 530

U$F'> P-']

Puc. 6. Yayuwenue cmabunuzayuu Hanpajicenus
npu enedpenuu cucmemwvt SITRAC SES

Puc.5 Ipoyecc cmabunuzayuu HanpsiceHus

OCHOBHbIM MPUMEHEHUEM Nepesa-
psxaeMblx baTaper ABASETCA XpaHeHwe
3HEepPru1, U UMEHHO OHW WMCMOAL3YKTCH B
coctaBe CH3.

K OCHOBHbIM TUMaM MUCMOAL3YEMbIX Ha
XEeNe3HOAOPOXHOM TpaHcnopTe baTtapei
MOXHO OTHECTU CBMHLIOBO-KUCAOTHbIE, HU-
KeAb-KaAMWEBbIE, HUKEAb-METAANOTUAPHUA-
Hbl€ U AUTUI-MOHHbIE aKKYMYAATOPbI.

CBUHLIOBO-KNCAOTHbIE baTtapeu, He
CMOTPSi Ha LUMPOKOEe pa3Hoobpasune, Bbl-
COKYO MAOTHOCTb MOLLIHOCTW, HWU3KYO CTO-
MMOCTb, HE UCMOABL3YHOTCA B coctaBe CHJ,
B MEPBYIO 04YepeAb, U3-3a OYEHb OrpaHu-
YEHHOM YAEAbHON 3HEPTUMKU, MAAOro Cpoka
CAYXObl, HU3KOW HAAEXHOCTU Y 3HAUUTEAD-
HOTO CHWXEHWSI MPOU3BOAUTEABHOCTH MPU
3KCTPEMAAbHbIX TEMMepaTypax.

Hukenb-kaamueBbie bartapemn, baaro-
AApPS HAAEXHOCTU, AAMTEABHOMY CPOKY
CAYX0bl, BbICOKOM CKOPOCTM paspsaa,
LUMPOKOMY TemnepaTtypHOMY AManasoHy,
XOpOLIEMY YAEPXAHUIO 3apsiaa Y BOSMOX-
HOCTWU XpaHEHWA B TEYEHWUE AAUTEABHOIO
nepuopa 6e3 yxyAlleHUs kKayecTBa, LUK-
POKO MCMOAB30BaAAUCh B TATOBbIX YCTPOW-
cTBaXx, 0COBEHHO B XXEAE3HOAOPOXHbIX.
Ao 2000-x ropoB okono 40% npounsBe-
AEHHbIX NPOMbILIAEHHbIX HUKEAb-KAAMMU-
€BblX aKKyMyAATOPOB MCMOAb30BAAOCh Ha
NOABUXHOM COCTaBe B KauecTBe aBapuit-
HbIX UICTOYHWUKOB 3HEPTUU, PE3EPBHbIX CU-
CTEM, AAA INEKTPOMUTAHUS @aBaPUMHOTO
OCBELUEHNS, 3anyCcka AM3eAbHbIX ABWra-
TEAEN U T.M., @ TaKXKe Ha XEeAe3HOAOPOX-
HbIX CTAHUMSX U B CUCTEMAX YNPaBAEHUS
ABWXEHUEM.

OAHaKo, MPUMEHEHUE HUKEeAb-KapMMU-
eBblx 6atapeit B coctaBe CHI npobae-
MaTUM4YHO, B MEPBYK O4YepeAb, M3-3a
HaAMUYMA KapMUA U addeKkTa namaTtu (ad-
deKT «\eHMBON BaTapewn»), korpa batapesn
NOCTENEHHO TEPSET CBOK MaKCUMaAbHYHO

3HEProéMKOCTb MO NPUYMHE 3apsipa NOCAE
HEMOAHOro pa3psaa.

Hurkenb-meTarrornapraHble b6atapeun
06AapAal0T XapaKTEPUCTUKAMM, CXOXUMU
C HUKeAb-KAAMMWEBBLIMW, OAHAKO YAEAbHas
3HEeprua MeTanAOrMAPUAHOIO 3AEKTPO-
Aa Bbllle, YeM Y KAAMWEBOTO 3AEKTPOAS,
YTO MPUBOAMT K MEHbLUEMY KOAUYECTBY
OTPULATEABHOTO 3AEKTPOAA M K GOAbLUEN
EMKOCTU HUKEAb-METaAAOTUAPUAHON ba-
Tapen. HauvHaa ¢ nocAepHMX AecATUAe-
TUI, HUKEeAb-METAANOTUAPUAHBIE BaTapeu
LUMPOKO MPUMEHSAIOTCA B CTaLMOHAPHbIX
NPOMBbILIAEHHBIX YCTAHOBKax, ObITOBOM
3NEKTPOHUKE, IAEKTPOUHCTPYMEHTAX,
INEKTPOMOBUAAX U TMOPUAHBIX TPAHCMOPT-
HbIX CPEACTBaX, a TakXe U B XENE3HOAO-
POXHOW TEXHWKE, HECMOTPSl Ha ObicTpoe
pa3BUTUE AUTUM-MOHHbBIX TEXHOAOTUM.

HukeAb-MeTaAnOTMAPUAHBIE BaTapen
npumeHsitorcst B coctaBe CHI 6aaropaps
BbICOKOM YAE€AbHOM MoWwHOCTU (A0 5C),
npocToTe YNPaBAEHUSl, MEAAEHHOMY He-
obpaTMMOMy CTApeHUt0 Npu HeBOAbLLOW
raybuHe paspsina (DoD), HU3KOMY PUCKY
BbIXOAQ M3 CTPOS, YMEPEHHOMY 3ddeKTy
namsTu.

CaepyeT OTMETUTb U HEAOCTATKM AQHHO-
ro Tuna batapew, TakMe Kak HU3Koe HOMU-
HanbHOE HanpshkeHue 1,2 B, uto 03HavaeTt
60AbLLIOE KOAMYECTBO INEMEHTOB, NMOAKAID-
yaeMbIX MOCAEAOBATEABHO, UTOObI MMETb
HEOb6XOAMMOE BbICOKOE HamnpsiXeHue AAS
CH3. Kpome Toro, HekoTopble HUKEAb-Me-
TanOTMAPUAHBIE BaTapen MOryT TepsTb
0KoNO 20-50% EmKOCTM (YpOBEHb Camo-
pa3pspa 50-80%) nocae wecTM MecsiLeB
XPaHEeHuUs.

AUTHI-MOHHbIE baTapen. Metananue-
CKUI AUTWUI XOPOLLO M3BECTEH Braropaps
Xopoller NpoBOAMMOCTM, MaAOMy BeCy,
BbICOKOMY MOTEHUMANAY 3AEKTPOAOB. Bbl-
COKOE HarnpsixeHWe 3neMeHTa NPUBOAUT
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K 3HaYMTEAbHOI MAOTHOCTU 3HEPrUU AAS LiNiI\CK:ﬁIO LiiL:) LiNi?\Inl\:\Ig 5 ' '_;_TC(’)
AMTWII-MOHHbIX Batapei No CpaBHEHWIO C 0802 SHod oLz s

APYrMM GaTapesivu. Ha npotsxeinu pe-  HaMPAKEHWE WA NeMeHTe 4 gp/36p 38B/338  4.2B/3.78  2.8B/2.5B
catunetuin (¢ 1960-x ropoB) paspabotka LI R
AMTUIA-UOHHbIX aKKYMYASITOPOB C BbICOKOW SHeprua 4 ++ H+ -
yAEAbHOW 3Hepruen notpeboBana MHOro
PEBOAIOLMOHHbBIX TEXHOAOTMIA HOBbIX Ma-  MouwHocTb +++ ++ ++ +
TEPUANOB ANl SAEKTPOAOB U SINEKTPOAUTA.

B HacToALLEE BpeMA AUTUIA-UOHHbIE ba- Cpok cy6bl +++ ++ + -
Tapeu ABASOTCA Hanbonee NOMyAApPHbIMU
W KOHKYPEHTOCMOCOGHBIMU B uacTi mpu-  NO/MHECTBO UuKnos + ++ + U
MeHeHusi B coctaBe CH3. AWTUI-UOHHbIE
6atapen obAaAaIOT PAAOM CYLLECTBEHHbIX BesonacHoctb * A * M
NPEUMYLLECTB, TaKUX KakK: CrommocTs . . " i

- Bbicokas yaenbHas aHeprus (80-
300 Bry/kr). C camoro Hayana NAOTHOCTb  Tabnuya 3. Kavecmeennas oyeHKka pasiuunbix mexHono2uii noiojCUmeisHblx J1eKmpooos
QHEPInn AUTUR-MOHHOIO AKKYMYAATOPa No-

no 1999 r. yAeAbHas SHeprua onemerTa LiCoO2 YAenbHas MOLHOCTb M 3Heprus FrauEe sy
18650 yseanunsanachb Ha 8% B roa. Apyrow CTOUMOCTb
3INEMEHT, TnNa 26650, AOCTUI NoKa3atens NCA YnenbHasi MOLHOCTbL M 3HEprusi, Cpok Ee30nacHoCTL
yAEAbHOM aHeprun 354 Bru/kr. HepasHo CNYyXGbl U KONIUYECTBO LMKNOB
AMTUIR-MOHHanA Hatapen Ha OCHOBE opraHu- YaenbHasi MOWHOCTbL M 3HEPrusi, CPOK

NMC CNyX6bl U KOMNYECTBO LIMKIOB BesonacHoctb
UYECKMX INEKTPOAOB (C HOBbLIM YTAEPOAHBIM
MPOBOAHUKOM U OPraHMUYECKUM 3AEKTPO- LiMnOa4 YAenkHas MOWHOCTE Cpok cnyx6bl
AOM 6€e3 CBSA3YIOLLEro) NoKa3ana yAeAbHYHO LiFePOa Be30nacHoCTL YpenbHas aHeprus,

aHepruto 470 Bru/kr. B Tabanue 3 ykaszaHa PR

COOTHOLUEHWE YAEAbHOM 3HEPrUy pasAny- Tabnuya 4. Cpagnerue 6e30nacHOCMU PAIULHBIX MEXHOL02UL TUMUL-UOHHBIX AKKYMYIIAMOPO8
HbIX AUTUIA-MOHHBIX aKKYMYASITOPOB.

mMoLHocTb (0,25-1,3 KBT1/Kr) 6aaropaps

YMEHbLIEHMIO pa3Mepa YacTuL, akTMBHOTO  SAFT Graphite-NCA 3.6B/ 45A4 21.6B/ 42A4
mMaTepuana, yBEAUYEHUIO aKTUBHOMW mMo- 304 Bry/n 158 Bri/n
BEPXHOCTU 3NEKTPOAOB W CHHTESY HOBBIX  Kokam Graphite-LMO 3.7B/ 100A4 25.9B/ 31A4
MYALTMKOMMO3UTHBIX MaTEPUANOB MOAOXKH- 355 Bru/n 152 Bruin

A123 Systems Graphite- 3.3B/ 20A4
TEABHOTO 3AEKTPOAQ.

LFP 315 Bru/n He cneunduumposaHo

B cBAA3M C M3MEHEHUEM KAMMATa U MNo-
AUTUKOW B OBAGCTM YMCTOTbI OKPYKAIOWEN  Toshiba LTO-LTO 2.4B/ 4.2A4 12B/ 4Av
cpeabl, cTpaHbl EC UMetoT cornalLeHHs o co- Lo 2l 22 ol
KpaleHun Boibpocos CO, Ha 80% K 2050 1. Tabruya 5. Yoenhbie snepauu snemerma u MoOYIA PASTULHBIX IUMUII-UOHHBIX MEXHONO2UI]

N YMEHbLUEHNA 3aBUCUMOCTHN OT CXUTaeMOo-

ro TonavBa. /A\MTWI-MOHHbIE Gatapeun pac- TS T T T O EN T Moayne
cMaTpuBatoTca B BAMXKANMLLEN NepcnekTiBe

SAFT Graphite-NCA 3.6B/ 45A4 21.6B/ 42A4
MK NPUMEHEHUA Ha TpaHcnopTe. CaeayeT VIMMynbchl 18 ¢. (anemeHT) 809 BT/kr 533 BT/kr
TaKXe CKasaTb, YT0 NMOMWMO CYLLECTBEH- 30 c. (mogynb) — 50% (DOD) 1666 B1/n 753 B1/n
HbIX MPEUMYLLECTB, AUTUI-MOHHbIE BaTapen Kokam Graphite-LMO 3.7B/ 100Ay 25.9B/ 31Ay
MMEIOT U HEKOTOPbIE HEAOCTATKH, TaK1e Kak Mmnynbcbl 3C (anemeHT) 1 10C 478 B1/kr 991 BT/kr
(mogynb) 1042 B1/n 1517 B1/n
HeCTabMAbHOCTb B YCAOBMAX 3KCMAyaTaLuu
A123 Systems Graphite- 3.3B/ 20Au
(HanpuMep, Nnepesapsia U neperpes). LFP/HPPS?8 10 c. (50% COS 3000 B/kr He cneunduumposaro
N3 1abAnlbl 4 BUAHO, YTO AUTUI-OEP- unu DOD) 6760 B1/n
pym-¢pocoatHas TexHonorua 6esonacHa Toshiba LTO-LTO 2.4B/ 4.2Aq 12B/ 4Av
6raropaps CBOEe TepMOCTaBUABHOCTH, 3c. SUUE ) 210 (Bl
Aap P Wmnyniecel 6C (0.3 ¢.) 784 B/n 395 Br/n

OAHaKO 0brapaeT HU3KOW YAEABHOMN 3HEpP-

rMer No cCpPaBHEHWUIO C TUNaMW GaTtapen.  Tabnuya 6. YOenvHvie MOWHOCHIL SNEMEHMA U MOOYIS PAZTUYHBIX TUMULI-UOHHBIX MEXHOT02UIL
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Kpowme Toro, 6atapeu LiFePO4 numetot 60-
Aee HU3Koe pabouee HanpsxeHue. TexHo-
aorusa LIMnPO4 obrapaet boaee BbICOKUM
HanpsiXXeHWeM U MOXET ObiTb NPUMEHUMA
TaMm, rae TpebyeTca MEANEHHbIN pa3psA.

B nocaepHee BpemMsa AWUTUMHR-TUTaHAaT-
Hble 6aTapen akTMBHO paccMaTpuBaoTCS
ANS TIPUMEHEHWA Ha XXeAe3HOW Aaopore,
T.K. 06A@AQOT PSAOM MPEUMYLLECTB MO
CPaBHEHWUIO C APYTMMW  AUTUA-MOHHBIMU
b6aTapesmU, TaKUMU Kak:

- BbICOKasi MOLWHOCTb MPU HU3KUX TEM-
neparypax;

- AAMTEAbHbIN CPOK CAYXObI C OUEHb He-
60AbLIMMUK U3MeHeHUAMU (0,2%) B ane-
MeHTax BO BpPeMsi npoleccosB 3apspa /
paspaaa);

- 6e30nacHOCTb C TOUKK 3PEHUA TepMU-
yeckow cTabuUAbHOCTH;

- BO3MOXHOCTb PaboTbl Ha BbICOKMX CKO-
pOCTSIX.

B 1abanuax 5 1 6 nokasaHbl pasanuuns
AMTUIA-UOHHBIX TEXHOAOTUI C TOUKWU 3PEHUS
YAEAbHOM 3HEPrMU U MOLLIHOCTH.

C y4éTOM yKasaHHbIX Bbllle TEXHWYE-
CKMX XapaKTepUCTHK, obLiee HanpsxeHue
opHOro 6aoka CHO moxeT BapbuMpoBaThes
o1 600B a0 960 B.

CoBMeCTHOe NpUMeHeHue
aKKYMYAATOPHbIX 6aTape#

M CynepKoHAEeHCaToOpoB B COCTaBe
«rubpupHbIX» CHI

COBMECTHOE MPUMEHEHUE aKKYMYAATOP-
HblX GaTapei U CynepkOHAEHCaTopoB B
coctaBe «rMbpuaHbIX» CHI B HacTosllee
BpemMsa CTaHOBUTbLCS BCE Boaee monyasp-
HbIM, B TOM YUCAE U HA XEAE3HOW AOpOTe.

Mpeumywectsa nNopobHbIXx CHI po-
CTaTOYHO OYEBUAHDI (pUC. 7). Hakonuteau,
pabotas COBMECTHO, KOMMEHCUPYIOT HEAO-
CTaTKn1 Apyr Apyra.

«MbprAHbIE» HakonUTeAM obAapatoT
YAEABHOM MOLLHOCTBIO CyNepKOHAEHCATO-

pa 1 YAEAbHOW 3HEpPruen akkyMyAsiTOPHOM
6atapewu. MNpu aTOM CPOK cAyxbbl HaTapen
CYLLLECTBEHHO YBEAMUYMBAETCSH, UX EMKOCTb
MOXeT OblTb yMeHblueHa. «[MbpUAHbIE»
CH3 pabortatoT B LIMPOKOM AManasoHe
Temneparyp, 6oree KOMMNaKTHbI B CPaBHe-
HUK ¢ baTaperHbimu CHI.

B kauecTBe OAHOro M3 npume-
poB 30GEKTUBHOINO MPUMEHEHUA «TU-
6puaHbIX» CH3 MOXHO NMpuBECTH
peaAn30BaHHbI MPOEKT Ha XEeAe3HOAO-
poxHoMn cetn Southeastern Pennsylvania
Transportation Authority (CLUA) (puc. 8).

Boanee 80% u3 notpebasembix
Southeastern Pennsylvania Transportation
Authority (SEPTA) 500 I'BT 3AeKTpO3aHep-
rMy MPUXOASATCA Ha obecrneuyeHue ABUXe-
HWA N0 XeAe3HoW popore. Pekynepaums
3HEPru1 TOPMOXEHUst Moraa 6bl NPUBECTH
K CYLLECTBEHHON 3KOHOMMWMU MOTPEBAEHUA
9NEKTPOIHEPIUN.

PaspaboraHa v ycTaHOBAEHa «TMOPUA-
Has» CH3, npeapHasHayeHHas AAS BbIMOA-
HEHUSI CAEAYHOLLIMX OCHOBHbIX QYHKLIMM:

Pekynepaumns aHeprum TOPMOXEHMS.
CynepkoHaeHcatopbl CHO HakanauBatoT
JHEPIUIO TOPMOXEHUS, ONPEeAEnssi MOBbI-
LEeHWe HanpsXeHUA B KOHTAKTHOM CeTw.
AaHHbIM NPOLECC MPOUCXOAMT HECKOABKO
ThICAY Pa3 B CYTKM WU AAUTCA B CPEAHEM
15-20 cekyHA.

MoayampoBaHne Harpysku ansi obe-
CNeYyeHnUss PeryAMpoBaHus 4acToTbl Ha
3HEepreTUHECKOM pbiHKe. DyHKuMA obe-
cneunBaetcs batapeamu CHI. B cpeaHem
90 MWHYT B AE€Hb TpaTWUTCA Ha MNpoLEecc
pekynepauuMu 3Hepruv TOPMOXEHUS, CO-
OTBETCTBEHHO, OCTAaAbHOE BPEMS MCMOAb-
3yeTcsi AN Pearn3aumm AQHHOWM GYHKUMK.

B pesyabtate akcnayataumu «rubpua-
HoW» CHO 6bin0 moaTBEpXAEHO 20% co-
KpalleHue noTpebAeHUe INEKTPOIHEPrHu
n3 ceTu. MNprumeHerHre CHI ans peryampo-
BaHWs YacToTbl NpuMHocKT 6oaee 200 000
ponnapoB CLUA Bbipyuky SEPTA exeroaHo.

AKBE
Zapaa 1~30¢ ih Zapag, 0.3~ 3 waca
Paspaa 1-30¢ rMBPUAHBIA g Paspag 1~ S uacon
Inepran 1= 20 Briufur WCTOYHUK NTUTAHWUA Fupprin 20~ 400 Brouur
e mﬂ:r;;m g MowHocTs 50~ 2500 Br/wr
Hon-B0 HKAGE 500 000 - Hon-so yweaon 500~ 3 000
saona-vopnn 1000000 I HHENN e —

Puc. 7. «ubpuonwlity nakonumens 8 cocmage akKyMyIAmopHas 6amapes-cynepkoHOeHcamop

3aknoueHue

B pasButbiX CTpaHax Mupa MOBbILEHUE
3KOAOTUYHOCTU U 3HEPTO3IPPEKTUBHOCTHU
XEAE3HOAOPOXHOIO 3AEKTpOTpaHcnopra
ABASIETC OAHOW M3 MPUOPUTETHBIX 3aAad.
B EC 310 06yCAOBAEHO, B TOM YMCAE, COMAa-
LIEHMAMM O COKpaLLEeHNH BbiGpocos CO, Ha
80% k 2050 T. ¥ yMEHbLUEHUA 3aBUCUMO-
CTW OT CXMraemMoro TONAMBa, YTO CTUMYAUPY-
€T NpUMeHeHWEe MHHOBALMOHHBIX TEXHOAO-
MMM 1 COBPEMEHHbIX METOAOB YNPaBAEHUS.

OAHOM 13 TaKMX MHHOBALMOHHbIX TEXHO-
AOTUI, UMEIOLLIMX HAaMOOAbLLMI NOTEHLUMAA
C TOUYKM 3PEHUS IKOHOMUU INEKTPOSHEPTUM
Ha XEeAEe3HOAOPOXHOM TPaHCMNopTe, ABASIET-
€A NPUMEHEHWEe CUCTEM HaKOMAEHWA SHeEp-
run. CHO npumMeHstoTes AN pekynepaumn
SHEPTUU TOPMOXEHUS, KOMMEHCALMN UM-
MYAbCHOM MOLLLHOCTH, CTabUAM3aLMKM Hanpsi-
XEHWS, UCKAIOYEHUSA «POBANOB» B CETH, B
KauyecTBe aBapUMHbIX UCTOYHUKOB 3HEPTHK
W, AaXe, AN PEFYAMPOBAHWUA YacToThl.

MpumeHeHne CHI MOXET AaTb 3KOHO-
MU0 INEKTPO3HEPrun A0 30%.

OaHako cnepyeT He 3abblBaTb, UTO Npu-
MeHeHne CHI byaeT addEKTMBHBIM TOABKO
B CAyyae NpaBWAbHOrO nopbopa u npume-
HEHWS1 HAKOMUTEAEN SHEPTUK, MPOBEAEHUS
HEOOXOAMMBIX PAcYETOB M MOAEAMPOBAHUSA
C YYETOM BCEX OCODEHHOCTEN IKCMAYaTaLMM.
MpumMeHeHre CUCTEM HaKOMAEHUsI SHepruu
AONKHO ObITb YacTbl0 KOMIAEKCHOW cTparte-
rMu/NAaHa MEePOMPUATU MO MOBbILLEHWIO
3HEProapGEeKTUBHOCTU N IKOAOTUYHOCTU.

Philadelphia Transil and Commarter Radl Syatam

Puc. 8. XKenesnooopooicnas cemv Southeastern
Pennsylvania Transportation Authority (CLLIA)
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SHEProOCBEPErAROLUVIE VIl SKONOrMm4yHbIE TEXHOMOrnm

TEXHOAOI'MA UHTEPBAABHOTO
PEFT'YAMPOBAHUA NMOE3AOB
NMOPAAOK PABPAEOTKWU MEPOMPUATUN
MO0 YCUAEHUKO CUCTEMbI TATOBOIO
INEKTPOCHABXEHUA

M. M. HukndopoB (OMCKMI rocyAapCTBEHHbIN YHUBEPCUTET nyTei coobuieHus (OMIYIC),
A.A\. KawrtaHoB (OMI'YTC), . B. MawwykoB (OAO «PXA»)

B cratbe o60cHOBaHa HEOOXOAMMOCTb YCUAEHHUS] CUCTEMbI TArOBOr0 3AEKTPOCHabXe-
HUS y4aCTKOB XKEAE€3HbIX AOPOI, AASl KOTOPbIX MAAHMPYETCA BHEAPEHME TEXHOAOIMU
UHTEPBaAbHOI0 PEry\MpoBaHus ABWXXeHUS noe3AoB. [lpeAcTaBAeHbl AaHHblE O nep-
CNEKTUBHOM YBEAMYEHMMU pa3MepoB ABUXEHWUS M0€3A0B Ha BOCTOYHOM MOAMIOHE U
BO3HUKAKOLMX NPU 3TOM OrpaHUYEHUSAX MPOMYCKHOM CrnocobHOCTU MO yCTpoHcTBaM
U pexmumam paboTbl CUCTEMbI TAFOBOI0 IAEKTPOCHabXeHHUs. PaccMoTpeHa CTpyKTypa
TEXHUYECKNX MOTEePb IAEKTPOIHEPTUM B CUCTEME TArOBOro 3AEKTPOCHabXeHUsA nepe-
MEHHOI0 TOKa, OKa3bIBaloLLMUX BAUSIHUE Ha NMPOIMYCKHYIO ClOCOBHOCTb yyacTkoB. lpea-
AOXKEH MOPSAAOK ONPEAEAEHUSI MEPONPUATHI, HEOOXOAUMBbIX AAS YCHUAEHUSI CUCTEMbI
TArOBOro 3NeKTPOCHabXeHUs1 NepeMeHHOro Toka.

OAHOW M3 NPUOPUTETHBIX 3aAad, CTOSILLMX
B Hactosiuiee Bpems nepeas OAO «PXA»,
AIBASIETCS MOBbILLEHWE NOKA3aTEAEN IHEP-
reTMyeckom 3dPeKTUBHOCTM OCHOBHbIX
613HeC-OAOKOB, U, B MEPBYID OUYepeAb,
6A0Ka «©WKene3HOAOPOXHbIE MEPEBO3KK U
WMHPPAaCTPyKTypar. CTpaterus pasBuTus 3a-
TparuBaeT 6OAbLLOW KOMMIAEKC UHCTPYMEH-
TOB Y MEXaHU3MOB, HanpPaBAEHHbIX Ha Mo-
BbllLIEHWE 3HEProahHEKTUBHOCTU. K uncay
NepCrneKTUBHbIX TEXHUYECKUX PeLleHUM
M TEXHOAOTMA MOXHO OTHEeCTM U coBep-
LLIEHCTBOBAHUE MOAUTOHHbIX LUGPOBbIX
CUCTEM YyMNpaBAEHUSI NEPEBO30YHbIM MpPO-
LEeCCOM 3a CUYET BHEAPEHMWS TEXHOAOTMM
WHTEPBAAbHOIO PErYAUPOBAHWSA ABUXEHUS
Nnoe3A0B, OCHOBAHHOW Ha MCMOAb30BaHWUM
KOOPAMHATHOM WHPOPMALMKU B cUCTEME
TNOHACC 1 obMeHa AaHHbIMU MeXAy Mo-
e3pamm [1-3].

BHeaApeHWe AaHHOW TEXHOAOTMW Ha-
NPaBAEHO HA YMEHbLUEHUE MEXMNOE3A-
HOro WMHTEpBana, 0COHBEHHO B YCAOBUSIX
NMakeTHOro npomnycka noespos, uto obe-
cneynMBaeT yBeAMYEHUE MPOMNYCKHOM
crnocobHocTW. Mpu aTOM 3apaya MOBbI-
LEHWUsI MPOMNYCKHOM CnocobHOCTU ABAS-
eTCcsl KOMMAEKCHOM, KoTopas TpebyeT, kak
MWHUMYM, aHaAu3a BO3MOXHOCTEW CU-

CTEM BHELIHEro U TAroBOro 3AEKTPO-
CHabXeHusa, TeneMexaHUKn U aBTobAO-
KUPOBKMK, a Takxke paboTbl cTaHUMK. Tak,
HanpumMep, €CAM pPacCMOTPETb Yy4acToK
TpaHccubupckoit maructpann MeTpos-
cknit 3aBop — XabapoBCK MPOTAXEHHO-
CTbto 2742 KM, obwas npoTAXEHHOCTb
YY4acTKOB C OrpaHMYeHUSIMU MPOMYyCK-
HOM crnocobHOCTM Mo YyCTpoMcTBaM Ts-

roBOro 3AEKTPOCHabXeHWUs no cocTo-
AHUIO Ha 1 AHBaps 2018 r. cocTaBAsieT
oKkono 950 KM, a ¢ y4ETOM NEpPCneKTUB-
HbIX pPa3MepoB ABMXEHUS MOE3A0B K
2024 1.— 1200 KM (puUCyHOK 1).

Takium 06pa3om, NOTEHLMAAbHBIR 3b-
beKT, AoCTUraeMbli 3a CUYET pearnsaumu
TEXHOAOTUW UHTEPBAABHOIO PEryAupoBa-
HUS,, CAEAYET COMOCTaBASITb C KamnuTaAb-
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Ne 1(39) 2020 MHHOBRAUMMA TPAHCNOPTA
SHEPFrOCBEPErAROLLUVIE Y1 SKONOMrm4yHbIE TEXHONOrmm
Paspadorsa npeniokennii no yeHiIeHHw Texnuueckne norepn wviekrprneprun 5 CT3
CHCTEMBI THIOBOL'O NIEKTPOCHAGHEHN R HEPEMENNOTo TOKRA
Fran 1 [lorepu MCKIPOIHEPIHA HPH e
anaaus GaKknopos, IMUMUPVIOWIX IPORVeKIVIo Coa ) T i [oTepn SHEPTHA PeKYNEPaLIHI
1 pn1|1L.||(?p| IIP{jBI\L OT THIOBBIX
cnocobocmo no sesenmay CT3 NMOACTAHIME 10 noTpednTeaci or
Dran 11 = = l
hopmuposanie cucmems NOKA3AMeTen JHepemusecko
ahghexmusnocn CHCMEMB! MAZOGO20 DREKMPOCHATNCENIS HAononantesaee norept OcHogHbie noTepi
IEKTPOIHEPTHH B yeTpoiicTrax CT2 WICKTPOIHCPUMA B yeTpoiicTeax  ——
CTH
Dran 111 aRCREPEMENmaLBe ueciedosand pencusos patioms CT3 MoTepy oT MEPETOROR
© APUEAIKOT PEIBMEMos WaMEpenus i 2pagdniiy deumcens —»|  MOLIHOCTH B TAFOBOI ceTh —‘ [MoTepH B KOHTAKTHOH CETH N [ —
Hoedos (YPABHHTEIbHBIH TOK) P PCIBLCOBLIX LCHHX —
Llorep 07 HepagHoOMepHOE MaTepu B yetpoiicTaax
Irau IV AHEANT PEIVIBMAMOE INCREPUMENRAIaNELE Heehedosaiil > SAPPYSKH (IIACPOB TAFOBLIX KOMIEHCALHH PeakTHBHOH -t =
NG OHERKE IHEPIEMUTECKHEY ROKQ3GMENLH Pa3iiyibix MOLLHOCTH
PEXCHMOE PAOONE CUHCIMENE MAZOE020 JIEKMPOCHADNCEHIR
[TaTepH B WHHAK TATOBBIK —
Marepu ot “Cyﬂor’m'“ MOACTAHLHH H MHTAKLIHX THHHAX |
= L 5 TEOPHTENEHEIY YCIOBHI
Fran 'V HAHmayionoe .-1!{}(}6.-?”[)0@(?”“8 HC'('.TG[)J’E’.UHX VHECHEKDS SKCMAYATALMH YCTPOicTE CTD
© VUEmoM CYIECIEVIOIIY MEPOs DEUNCENRIA 1 -
HPGSHOZUPYENOSO VEETHYENUA ofberos NEPESOsKY CPVI0oE
Puc. 3. Cmpykmypa mexnuueckux nomepb 31eKmpoIHeP2UU 8 CUCTEME MA206020
3,7€KmpOCIIL169IC€IIMﬂ nepemenHo2o0 moka
pazpabomia pexoMendayuil #o VouIeno cucmeMsl MA208020
Iran VI SAERMPOCHATHCERUA, 8 MOM HUCAE 8 VETOSUIX NPUMENeRIA
NEPCREKMUGHBIX CPedCie NPeoBpazosantis INeKmMpoIRepul, TEXHONOTUSAA UHTEPBAABHOIO PET'YAUPOBAHUA
u nodmsepacdenie JocmamoNnocmy paspatonannbix ABWXEHWUSA NOE3AOB OGECNEYUBAET YBEAMYMEHUE
”Pedﬂuum’(.‘”l!ﬁ HVAIEM WMUMAYUOnNos0 ,-'IKJ()(.’,"HJ[)OI’;{HIU}! -
NPOMNYCKHOU CNOCOBHOCTU, OAHAKO TPEBYET
Iran VII e n ) AHANU3A BO3MOXXHOCTEU CUCTEM BHELLHETO
OUEHKT O0BEMI UHSECHIHYNIL, neofxodumbix dag Yayuiienus o
TIEKVHUX 3NAHENNIT INEPLeMULECKIX NOKAIAMERen Cucmerst U TAroBoro ANAEKTPOCHAB)XXEHUA. NOTEHUUAAbHbIU
MAZO6020 IERMPOCHATNCENR d0 MpedyeMozo Yposrs 3OOEKT OT PEAAM3ALUU TEXHOAOTMU COMOCTABUM

Puc. 2. Dmanvl paspabomku Meponpusimuii no YCuneHuro CUucmemol

ms206020 3/1€KH1POCHL169[CGHM}1

HbIMW 3aTpaTtamMu Ha peaAu3auuto Me-
PONpPUSATUIN, HaANpPaBAEHHbIX Ha CHATUE
OrpaHUYEHU MO MPOMNYCKHOM cnocob-
HOCTW, B TOM YMUCAE MO CUCTEME TATOBOrO
aAeKTpocHabxeHusa (CTI).

PaccMoTpuM MopsiAOK aHaAM3a Pexu-
MOB paboTbl CUCTEMbI TAFOBOrO 3AEKTPO-
CHabXeHua yyacTKOB NepeMeHHOro Toka.
3apaun, pewaemble npu paspaboTke
NPEANOXEHWUM MO ycuneHuto CTI, cTpyk-
TYPHO MOXHO MPEACTaBUTb B BUAE CEMMU
NMOCAEAOBATEABHO pPeanU3dyeMbix GAOKOB
(PUCYHOK 2).

Ha nepBom atane HeobX0AMMO BbIMOA-
HUTb aHaAM3 GaKTOPOB, AUMMUTUPYHOLLUX
NPOMYCKHYKO CMOCOBHOCTb MO 3AEMEHTaM
CT3, B TOM YM1CAE:

- MOLHOCTb CMAOBOIro 060pyAOBaHUSA
TATOBbIX MOACTAHUMM MO 3HAYEHUAM AO-
NyCTUMbIX KO3$OULMEHTOB NEperpysku
TpaHchOpMaTopoB.;

- YPOBEHb HanpsXeHWUs Ha TOKOMpPUEM-
HWKaXx 3AEKTPONOABUXHOIO COCTaBa;

- HarpeB MPOBOAOB TArOBOW ceTM NO
3HAYEHUAM AOMYCTUMbIX AAMTEAbHBIX TO-
KOB M TeMnepaTtype NpoBOAOB;

C KAMUTAAbHbIMU 3ATPATAMU HA CHATUE

OrPAHUYEHUI NO NPONYCKHON CMNOCOBHOCTHU

- Harpyso4Has cnocobHOCTb 3AEMEHTOB
obpaTHOM TArOBOM PEAbCOBOW CETU (APOC-
ceAb-TpaHCcHOpPMaToOpPbl AN NMOAKAKOUEHUS
duraepoB 06paTHOro Toka).

MCXOAHBIMW AASl @HAAM3a AQHHbIMMU
ABASIIOTCA NepPCrneKTUBHbIE MNOKasaTe-
AM paboTbl yyacTka XeAe3HOW AOPOrU Ha
NAQHUPYEMbI NEePCNEKTUBHbIA NEPUOA,
NPUHATbIE B COOTBETCTBMU C pa3paboTtaH-
Hot B 2015 1. AO «MHCTUTYT 3KOHOMMKK U
pa3sutus TpaHcnopta» (A0 «MIPT») «[eHe-
PaAbHOM CXEMOW Pa3BUTUS CETU XEAE3HbIX
popor OAO «PXA» Ha nepuop po 2020 wm
2025 rr. B perMoHanbHOM pa3spese», a
MMEHHO: pa3Mepbl ABMXEHWUSI, Macca no-
e3pa U cepusi AOKOMOTUBA, MUHMMAaAbHbII
WHTEPBaA MEXAY NOE3AaMU U KOAMYECTBO
Noe3A0B B UHTEHCMBHbIN Yac.

Bropori atan npeaycmatpuBaeTt ¢op-
MWPOBaHWE CUCTEMbI MOKa3aTenel aHep-
retvyeckon adodektusHoctn CT3I [4, 5.
3HeproaddpekTnBHoCTb CTI onpeaensetcs
3pPEKTUBHOCTbIO NpeobpasoBaHUs, pac-
NPeAEAEHUs1 U Nepepayun SINEKTPOIHEPTUn
K AMC*, KoTopasi B CBOKO OUEPEAb XapaKTe-

1 DAEKTPOMOABUXHOM COCTaB, — MPUM. peAakTopa

pU3yeTcs TakMM NoKasaTereM Kak notepu
3NEKTPUUECKON 3HEPruU. B pAaHHOM CAy-
Yae —TeXHWYECKME MOTEPU INEKTPOIHEP-
run B CTO npu e€ nepepade k AMNC—peanb-
Hble GU3UYECKME NOTEPU IAEKTPOIHEPTUU
B ycTpowctBax CT3 (pucyHok 3).

B oblwem BUAE 3HAUYEHUE ITOrO MOKa-
3atensl B MPOLEHTHOM BblpaXeHuu onpe-
Aensietcs no popmyae, %:

Swex = %’E‘jx- 100 (1)
rae AWE—abcontoTHOe 3HaUEHWE TEXHH-
YeCKMX NoTePb INEKTPO3Hepruun B CTI npu
eé nepepauve K 3lC, kKBT/y;

WM — 061LMit 06BEM INEKTPOIHEPTIH, OT-
nyLieHHon B CT3, B aBCOAOTHOM Bbipaxe-
HUK, KBT/u.

CaepyeT 3aMeTUTb, UTO NPUBEAEHHOE B
[OCT 32895-2014 [6] onpeaeneHue CTI
HE YUMTbIBAET BO3MOXHOCTU TPAHCMOPTU-
POBKK, pacrnpepeneHus 1M npeobpasosa-
HUSI SAEKTPOIHEPIMM B 0OpaTHOM Hanpas-
AeHUU, T.€. oT AMNC BO BHELLHIOK TATOBYHO
ceTb [7]. Kpome TOro, Ha yyacTkax Xenes-
HbIX AOPOT C MPUMEHEHUEM PEKyrnepaTUB-
HOMO TOPMOXEHMA AOAXHbI Y4YUTbIBATbCA
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notepu 3anekTpoaHeprun B CTO npu eé
TPaAHCMNOPTUPOBKE OT PEKYNepuUpytoLLero
3MC k popyrum 3MC, HAXOAALLUMCA B PEXU-
me Taru [8]. Taknum obpa3om, eLlé OAHUM
nokasatenem aHeproappektmeHoctn CTI
AOAXKHbI ABAATbCS TEXHUYECKWE MNOTEPU
3Heprumn pekynepaumun B CTI. AaHHbIN No-
KasaTeAnb XapaktepudyeT 3PPeKTMBHOCTb
MCMNOAL30BaHUA 3HEPTUUN PEKYNEPaALIUN.

B o6l1emM BMAE 3HAUEHWE 3TOro Noka-
3atenl B MPOLEHTHOM BblpaXeHuu onpe-
Aensetcs no popmyne, %:

Mo oo (2)
Wk

TeX _—
Swpex =

rae AWpek —aBCOAOTHOE 3HAUEHME TEXHU-
YeCKUX MNOoTepb 3HEPruM pekynepauuu B
CT3, kBTy;

Woek —061umit 06bEM BblpaboTtaHHow 3MNC
3HEepruun pekynepaummu, KBt/u.

Kak BUAHO U3 pUCyHKa 3, TEXHUYECKME
noTePU 3NEKTPOIHEPTUU MOAPASAEAAIOTCS
Ha OC-HOBHbIE, T.€. MOTEPU B YCTPOMCTBAX
CT3, onpeaensieMble YPOBHEM OCHOBHOM
Harpysku (TArv NoespoB), U AOMOAHUTEAb-
Hble —noTepu B yctponctBax CTI, 06-
YCAOBAEHHbIE HEYAOBAETBOPUTEABHBIMMU
pexumMamu pabotbl CTI U YCAOBUSAMU 3KC-
nayataumu yctponcts CT3.

MpuBepéHHbIE MOKas3aTeAu, B 3aBU-
CMMOCTU OT NOTPebHOCTEN, TEXHUUYECKMUX
BO3MOXHOCTEN U NPUMEHSIEMbIX METOAOB
MOTYT OMPEAEAATbCA AN PA3AMUHBIX 30H
yuyéTa: NOAMIoHa XEAe3HOW AOPOrM, AUC-
TaHUMKW 3AEKTPOCHAOXEHMSA, MEXMNOACTaH-
LMOHHOM 30Hbl MAM MPOU3BOALHOIO y4acT-
Ka Xene3HOM AOPOTH.

Tpetuii atan NnpeaycMaTpuBaeT 3Kcne-
PUMEHTaAbHbIE UCCAEAOBAHUA PEXMMOB
pabotbl CTI. Lleabto 3KCNEepUMEHTOB fAB-
ASIETCS ONnpeAeneHne aKTUUECKUX 3Hep-
reTMyeckux nokasarener CTO ¢ nocaepy-
IOLWMM NPUMEHEHMEM UX AAA Pa3paboTKu
UMWUTaALUMOHHON MoaeAn CTI.

JKCNnepuMeHTaAbHbIE UCCAEAOBaHMSA
AONKHBI BKAKOYATB:

- UM3MepeHWs MokasaTeAel KayecTBa
anekTpoaHeprmum (MKIJ) Kak MUHUMYM Ha
cTopoHe 27,5 KB TAroBbIX NOACTAHLMI;

-  U3MEPEHUs INEKTPUUYECKUX Mapame-
TPOB Ha NPUCOEAMHEHHBIX K KOHTaKTHOM
CETU TAroBbIX MOACTAHUMM (TOKa M Hanps-
XEHUSA), B TOM UMCAE AANST MOCAEAYIOLLEN
OLEHKM 3HAaUYEHUI YpaBHUTEABHOIO TOKa B
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TAroBoM ceTu [9] M yCAOBUIM COMNPAXEHUN
CUCTEM BHELIHETO W TAMOBOrO 3AEKTPO-
cHabxeHusa [10].

AASi NOBbIWEHWS TOYHOCTU MNOAyuYa-
€eMbIX B pesyAbTaTe aHaAM3a pPe3yAbTaToB
dUKCaUMA INEKTPUYECKUX MOKa3aTeENEN pa-
60Tbl CTO npu npoBeAeHUU AOAXKHA ObiTb
BbINOAHEHA C AUCKPETHOCTLIO He Bonee op-
HOM MUHYTbI. U3mepeHnus MK u aHepreTu-
YeCKMX NapameTpoB Ha MPUCOEAMHEHUAX
KOHTaKTHOW CETU Ha TAroBbIX MNOACTAHLMAX
repeMeHHOro Toka BbIMOAHSAOTCS C NPUMe-
HEHUEM MOBOUABHbBIX U3MEPUTEABHBIX KOM-
MAEKCOB, @ Takxe aBTOMaTU3WPOBaAHHbIX
CHUCTEM KOHTPOAS! U YUETA INEKTPOIHEPTUU
TATOBbIX NOACTAHLIUMA.

HaTtypHble M3MepeHUs HeobXxoAMMO
NPOBOAWTbL C MPUBSI3KOM NapamMeTpoB pe-
XnmoB pabotbl CTI K rpadunky U3MEHEHUs
TArOBOW Harpysku y4yuTbiBana WHTEHCHUB-
HOCTb ABMXEHWS, pacnpeae-AeHUe cocTa-
BOB W MOLLLHOCTb 9AEKTPOBO30B, NPUMEHS-
€eMblIX NpU NepeBo3Kax.

Ha ueTBépTOM 3Tane BbINOAHAETCS 06-

paboTka pPe3yAbTaTOB WMHCTPYMEHTAAbHbIX
M3MEPEHMI, KOTOpass AOAKHA MO3BOAUTb
NMOAYUYUTb CAEAYIOLLME pesyabTaThl [11, 12]:
1) aHaAM3 NoKa3aTeAelr KauecTBa INEKTPO-
3HEPIrMM AAS BbISIBAEHWSA BbICLLMX rapMo-
HUK U MX UCTOYHUKOB, C LiEAblO Bblbopa
MECT YCTaHOBKM PEryAMpyeMbiX yCTPOWCTB
KOMMNEeHCcalUuMn PeakTUBHON MOLLHO-
CTW, MO3BOASIOLLMX 0bBecneynTb MoBbI-
LeHne MUHUMAAbHOTO HanpsXeHusa Ha
TOKONPUEMHUKE MPU OpraH13aLmm ABUXeE-
HUSI TAXKEAOBECHbIX MOE3A0B C OAHOBpeE-
MEHHbIM yAyULLEHWEM KauyecTBa Hanpsxe-
HWUSA Ha LLUMHAX TATOBbIX MOACTAHLMI;
2) aHaAU3 YCAOBUWI COrAACOBaHUA CUCTEM
BHELLIHETO W TArOBOIO 3AEKTPOCHAOXEHUS
MA pas3paboTkM pekomMeHAaumi no obe-
CMeYeHnto ycAoBuii bonee paBHOMEPHOM
3arpy3ku TAroBbIX NMOACTAHLMMI, CHUXEHUIO
NepeTokoB 3HEPrMU NO KOHTAKTHOM CETH,
CMELLEHUSI TOUKM TOKOpa3peAa K LEHTPY
MEXMNOACTAHUMOHHbIX 30H U, KakK CAEeA-
CTBUE, CHUXEHUID YPOBHA TEXHUUYECKUX
noTepb INEKTPOIHEPTUUN HA TATY MOE3A0B;
3) aHaAM3 pexmmoB paboTbl 06opyaoBa-
HWUS TATOBbIX MOACTAHUMIA U TATOBOW CETU
C LEeAbl0 BepUdUKaLMU PEe3yALTaToB pac-
UéTOB, BbINOAHEHHbIX C UCMOAb30BaHUEM
UMWUTALMOHHOIO MOAEAVPOBAHMS AAA pac-
YETOB INEKTPUUECKMUX PEXMMOB.

MateIf 3Tan —UMUTaALMOHHOE MOAEAU-
poBaHue [13]. AAA ONpeAeneHUst OCHOB-
HbIX NAPaMETPOB CUCTEMbI TATOBOIO INEK-
TPOCHa6XEHUSI BbINOAHSIKOTCS TSATOBbIE W
3NEKTPUYECKME pPacuyéTbl Ha OCHOBE MpPO-
rpaMmmMHoro komnaekca «KOPT3C».

B KauecTBe MCTOYHMKOB A@HHbIX AAA
dopmupoBaHus 6a3bl pacyETHbIX ydyacT-
KOB — UMUTALMOHHBIX MOAEAEN CUCTEM
TArOBOr0 3AEKTPOCHABXeHUs, MOryT ObiTb
MCNOAB30BaHbl KOpPMOpaTUBHbIE aBTOMa-
TU3WPOBAHHbIE CUCTEMbBI, B TOM YKCAE:

- ACY-IT mopynb «AHaAMTMUECKAA OTYET-
HOCTb M0 BEPXHEMY CTPOEHUIO MyTH»;

- reonHdéopmauuMoHHaa cucrtema
«TUC PXA»;

- MK «QHeprus-Ansdar;

- MHGOPMALMOHHOE XpaHUAULLE «\OKO-
MOTKBHbIE Napku», LOMM;

- ANK «POTT», aBTOMatM3npoBaHHaA
cuctema «llacnopt HaAMYHOM NPOMNYCKHOM
€no-cobHOCTUY;

- APM uHxeHepa no paspaboTtke rpadu-
Ka ABWXXEHWSA MOE3A0B;

- aBToOMatTuM3npoBaHHas cuctema ACTPA;
- MHOOPMAUMOHHOE XpaHuAULLEe «[py30-
Bble MEPEBO3KM».

Pe3yAbTaTOM MMWTALMOHHOIO MOAEAU-
pOBaHUs ABAAETCS:

- oueHKa napametpoB pabotbl CT3 ¢
YYETOM CYLLECTBYHOLLIMX Pa3MepPOB ABMU-
XEHUSA U MPOrHO3MPYEMOro YBEAUUYEHUSA
06LEMOB NEPEBO3KU IPYy30B, a TaKXe BHe-
APEHUA CUCTEMbI MHTEPBAABHOIO PEryAu-
POBaHUSA ABUXEHUSI NMOE3A0B;

- OUEHKa AOMOAHUTEAbBHOM MOLLHOCTH,
HeobxoapMMOM AAst obecrieveHus Tpebye-
MbIX MapamMeTpoB PEXMMOB paboTbl Cu-
CTEMbl TATOBOrO 3AEKTPOCHaAbOXeHUs, B
YCAOBMAX MHTEPBAAbBHOIO PEryAMpoBaHuA
ABWXEHMS MOEe3A0B U peaAv3aumu nep-
CMEKTUBHOIO rpadurka ABUXEHMUS.

B kauectBe TEXHUUYECKUX PELLUEHUH,

HanpaBAEHHbIX Ha ycuneHue CTI (wecTton
aTan), MoryT 6biTb PACCMOTPEHbI CAEAYHO-
e HanpasAaeHun [14, 15]:
- TeXHWYECKOe MNepeBOOpYXEeHUE TAro-
BbIX MOACTAHUMM C 3aMEHOM 3KCNAyaTu-
pyemoro obopyaoBaHus Ha 6oaee MOLL-
Hoe (MoHWXatWwue TpaHchopmMaTopbl U
aBTOTpaHcHOPMaTOpbl C YAYUYLIEHHBIMMU
neperpy3o4yHbIMK XapaKTepUCTUKaMMU UAK
60AbLLIEN HOMWUHAABHON MOLLHOCTH);
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— CHUWXEHWE 3NEKTPUYECKOro COMpOTMB-
AEHWA TATOBOWN CETU (YBEAUUYEHUE CEYEHUS
KOHTaKTHOM MOABECKU U MUTAIOLLMX AUHWH,
U3MEHEHWE CXEM MUTAHUS C COOPYXEHMU-
€M MOCTOB CEKLMOHWUPOBAHUA, MYHKTOB
NapanNeAbHOr0 COEAMHEHWS, LUYHTUPYHO-
LUMX AMHUK, YBEAUYEHUE MOLLHOCTU APOC-
cenb-TpaHcHOpPMaTopoB);

- BHEAPEHUe Ha NocTax CeKLUMOHMPOBa-
HWUA PEryAVMPyeMbIX YCTPOWCTB KOMMEHCa-
LMW peakTUBHOM MOLLHOCTH;

- CTPOMTEALCTBO AOMOAHUTEAbHbIX OOb-
€KTOB CUCTEMbI TATOBOIr0 3AEKTPOCHabxe-
HUS (TAroBble NOACTAHLUMK W NYHKTbI NUTa-
HUSI, MEPEXOA K pacnpeAeneHHOW cucteme
TATOBOrO 3AEKTPOCHAOXEeHMS).

CAaepyeT OTMETUTb, UTO MEPONPUATUSA,
HanpaBAE€HHble Ha ycuneHue CT ¢ LeAbto
YBEAUYEHWUS MPOMNYCKHOM CNoCoBHOCTH,
KaK NpaBuAO, ABASIOTCSA KPYMHO3aTpaTHbI-
MU; MAQHUPYEMbIN 3ODEKT OT HUX CAeAYET
COM3MEPATL C 3aTpataMu Ha WX peanusa-
LU0 (cepbMoOi aTan).

3aknaoueHue

MraHupyemoe BHeppeHWe Ha BocTtouHOoM
NOAUIOHE TEXHOAOTMU WHTEPBAABLHOMO pe-
rYAMPOBaHUA ABWXEHWUS MOE3A0B MOXET
NPUBECTU K eLLE BOAbLLEMY COKPALLEHUIO
MEXMNOE3AHOIr0 WMHTEpPBaAa, UTO BbI3OBET
AOMOAHUTEABHYIO Harpy3ky Ha cUctemy Ta-
rOBOro ANEKTPOCHabXeHUs.

AASi BbIABAEHWUS BO3MOXHbIX Hanpas-
AEHUIN MNOBbIWEHUA 3HEPTOIPPEKTUBHO-
CTW, chopMHUpOBaHa CTPYKTypa TEXHWYe-
CKUX MOTEPb INEKTPOIHEPIUM B INEMEHTAX
CUCTEMbI TATOBOrO 3AEKTPOCHabXeHus
nepemMeHHOro Toka.

C UeAbl0 BbISBAEHUSI U YCTpaHeHWs
«y3KMX» MECT B CUCTEME TArOBOIO INEK-
TPOCHabXeHWs, orpaHUYMBatOLMUX MPO-
MYCKHYIO CMOCOOHOCTb, MPEAAOXEHa Mo-
CAepOBaTeAbHOCTb paboT no paspabotke
MEepPONpPUATUIA AAA YCUAEHUS CUCTEMbI TS-
rOBOro 3AEKTPOCHabXeHWs, BKAOUatoLWasn
B ceba 3Tanbl aHaAM3a CTaTUCTUUECKMX
A@HHbIX O paccmMatpMBaeMOM YyacTKe,
NPOBEAEHUS HATYPHbIX U BblYUCAUTEAD-
HbIX 9KCNEPUMEHTOB, @ TaKXe CpaBHEHUe
pa3AMYHbIX BApMaHTOB YCUAEHUA C TOUKM
3pEHUA HEOBXOAMMBIX WMHBECTULMMN, 3KC-
NnAyaTaLMOHHbIX PACcXOAOB, CPOKOB OKyna-
€MOCTU U 3KCNAyaTaumu.
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YHUBEPCAABbHbIE NMOAYNPUUENbI KOMINAHUWU STEELBRO
YMEHbLUEHUE PACXOAOB 3KCINMOPTHO-OPUEHTUPOBAHHDbIX
NPEANPUATUIA C NOMOLLIbIO UHHOBALUOHHbIX
NOTUCTUYECKUX TEXHONOTUU

CoBpeMeHHbIH MUP TPy30MNepeBO30K MMEET CTOMKYH TEHAEH-
LMI0 K yBEAMYEHHNIO 060pOoTa KOHTEHHePoB. HoMeHKAaTypa Takmux
rpy30B CTPEMUTEABHO PACTET. B KOHTEHHEpax ceiyac nepeBo3AT,
B TOM YMUCAE€, 3€PHO, AEC, YIroAb U pyAYy. KOAMYECTBO KOHTENHEP-
HbIX TEPMUHaAAOB YBEAMYUBAETCA C KaXAbIM ropomM. Mx ctpou-
TeAbCTBO U 060pyAoBaHUe TPebYIOT HeMaAbIX BAOXKEHUH.

ANl MyABTUMOAAAbHbIX NEPEBO30K POAb KOHTEMHEepU3aLUu
B NPUHUMNE HEBO3MOXHO MepeoLEeHUTb, MOCKOAbKY KOHTEHUHEP
no3BoAsieT u3beratb MHOrOYMCAEHHbIX TePEBaAOK B Pa3AyHble
BUAbI TpaHcnopTa, obecneynBast HU3KYHO CTOMMOCTb epeBo3-
KKW. Ba)KHO, YTO M OTBETCTBEHHOCTb NepeBO3YMKa 3a KpernaeHue
U COXPaHHOCTb MOXET ObITb OrpaHUYeHa, B 3TOM CAyYae, TOAbKO
COXPaHHOCTbH NAOMObI Ha 3aMKax.

B onpeaeAéHHbI MOMEHT, NpU YBEAMYEHUU KOAMYECTBA
KOHTEHHepPOB, nepes BCEMMU yYacTHUKaMMU AOTMCTUYECKOIo Mpo-
uecca nosIBASIOTCA NMpobAeMbl, CBA3aHHbIe C HEXBATKON TeEX-
HUKU UAM NAOLLAAU TePMUHaAA AN MOAAEPXKKN HEOBXOAMMOro
Temna nepeBanku. U 34eCb TOAbKO LIMPPOBLIMU TEXHOAOTUAMM
CUTyaLMIO He yaepxatb. Ham BceM 3HaKOMbl KapTUHbI CTOSI-
WMX B OXMAAHUM BbE3Aaa Ha TePMHUHaAbl aBTOTpaHCnopTa UAK
/A naatdopm. OHM Bce cBA3aHbl, B TOM YUCAE, CO CKOPOCTbHO
BbINOAHEHWS NOTPy30-pa3rpy304HbIX pabotr. C Hayaaom paboTbl
OXMAAEMbIX CyXOMYTHbIX TPAHCIMOPTHbIX KOPUAOPOB YEPE3 HaLLy
CTpaHy, KOAMYECTBO KOHTEHHEPOB AOAKHO BbipacTu B pa3sbl.
U BoT TOraa y)xe ocTpo BCTA€T BONPOC: KaK YBEAUYUTb KOAMYE-
CTBO U CKOPOCTb 06paboTku, 3bexaB npu 3TOM OrpoOMHOIo po-
CTa KanuTaAbHbIX BAOXEHWUH B MHPPACTPYKTYPY, U COOTBETCTBY-
mmero pOCTa croumoctu ﬂepeBO3OK. Domo 2. HOZpyS’K(l Konmeﬁl-tepog KO31108bIM KPpAHOM C6A3aHaA ¢ nomepAmu

AN coxpaHeHUss TeMnoB OﬁpaéOTKM pacryuiero 060pora 6peMeH U HeOe30naACHA
KOHTEHHEpPOB, N0 OLEHKaM COTPYAHMKOB Kadeapbl busHeca u
ynpaBaeHYyeckoi ctparernn PAHXuIC, Ham Heob6xoAMMO MHBe-
CTUpPOBaThb O4YE€Hb CYLUECTBEHHbIE AEHEXHbIE PECYPChbI B CTPOU-
TEeABCTBO MATHU-LUECTUMOAYAbHBIX TEPMUHAAOB, YUCAO KOTOPbIX
Heobxoanmo aoBecth Ao 100-120 Kk 2025 r.

TphaAuLMOHHasA TEXHOAOTUA NpeAanoAaraeT BbIrpy3Ky,/norpys-
Ky KOHTeHiHepa ¢ aBTOMOOMABLHOIO npuuena uaAu naatdopmbi ¢
UCMOAb30BaHMEM pUYCTaKepoB ($oTo 1) MAM KO3AOBbIX KPAaHOB
(poto 2) Ha cnieunarbHO 060pPYAOBAHHOM TEPMUHAAE C POBHOM
MOHOAUTHON 6ETOHHOM nAoLaaKoi. [pu 3ToM, AASl aBTOTpaH-
crnoprta TpebyeTca naatHasa npeaBapUTEAbHas 3aluCb Ha BbE3A
(B nopty CaHkt-letepbypra, Hanpumep, 160 pybaei 3a nonyde-
HUe TPY)XEHOro, U CTOAbKO )Xe—3a cAayy MOPOXHEro KOHTeHHe-
pa) B INAEKTPOHHOM ouepean Ha OnpeAeréHHOE BPEMS K «CB0O0A-
HOMY OKHY» Morpy34yuka, 4to B npUHLUMINE HEe YCKOPSAET rnpoLecc @omo 3. BIIK mooicem pabomams Ha 110601 NOBEPXHOCMU 2PYHMA
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060poTa rpy3oB, a AULLb YOUpPaeT orpoMHYH0 o4yepesb MaLUuUH OT
BOPOT TEPMHUHaNA, U YBEAUYMBAET CTOMMOCTb M1€PEBO3KMH.

B KoHLe 70-X roA0B MPOLUAOIro BEKa B HECKOAbKMX CTpaHax, B
ToM yucne n B CCCP, 6binn pa3paboTaHbl M YCELIHO UCTbITaHbI
MHHOBALMOHHbIE TPAHCMOPTHbIE CPEACTBA, KOTOPbIE MOIAMU KaK
nepeBO3UTb, TaK M CaMOCTOSITEAbHO BbIrpy)kaTb KOHTEHHEpbI.
B CoBetckom Coro3e noaynpuuen npou3BoanAcs B YeaabuHcke,
a KpaHbl B HukonaeBe. 3atem BCE 310 cobupanocb B €aMHOE
uenoe B AeHUHrpaae U NPUMEHSAOCL B nopTy. B mupe 80-x u
90-x ropoB, He 0XBa4€HHOM, 10 CTEYEHHI 0OCTOATEALCTB, Nepe-
CTPOHKaMHU N MPOYUMMU CAOXKHBIMU NEPEXOAHBIMU NEPUOAAMM,
TEXHONOIrMYeCcKasi PeBOAKOLIMA MPOUCX0AMNA 6e3 CKauKoB U Mpo-
BanoB. B ToM yuchre M B AOTUCTUKE KOHTEHHEPOObopoTa.

MepBbiii Takoi noaynpuuen—bokoBoi [Morpy3unk KoHTeH-
HepoB (aanee BIIK) npousBena U HOBO3EAaHACKas KOMMaHUA

STEELBRO B 1979 r. CeroaHa BINIK STEELBRO umeetr makcu-
MaAbHYH TPYy30M0ALEMHOCTb 45 TOHH, U MOXET NepeBo3nTb U
neperpyatb KOHTEHHePbI Ha APyrue noAynpuLenbl U X/A naat-
dopmbl, LWTabernpoBaTtb U MPOCTO BbIrPyXaTb Ha 3eMAK —B Al-
6om mecte (poto 3).

Baaroaapa o¢uumanbHomy Auctpuborotopy STEELBRO—
KomnaHun «Mopa Tpe#amHr» u3 CaHkt-lleTepbypra ceroaHs
3Ta TexHUKa pocTynHa B Poccun. Hawmmmn cobecepHMKkaMu o
nepcrneKTMBax pa3BUTUA U NMPEUMYyLLECTBaX 3TOH MHHOBaLMUOH-
HOM TEXHOAOTMU AASl IKCITOPTHO-OPUEHTUPOBAHHBIX KOMMaHNU1
asasaTea: Akyano Nombapau, 0OAMH U3 BAAAEAbLIEB KOMIaHUU
STEELBRO (www.steelbro.com), a TaKkxe 3aMeCTUTEAb AUPEK-
Topa no pa3sutnio 000 «Mopa TpehanHr»—AMUTPUI Banrepbe-
BUY baBTpyK.

locnoanH Aombapau, pacckaxurte, Ans
Koro B Poccumn, Ha Balw B3rasia, B nep-
Byl ouyepeab ByaeT MHTepecHa TeXHUKa
STEELBRO?

LAxynno Aombapam: Ha 3toT BONpPOC AydLle,
HaBepHOe, OTBETUT AMWUTPUWA, MOCKOAbKY
OH AEeTaAbHee 3HaKOM C CUTyalmen 3AecCh.
Ho ecan rooputb 06 onbite STEELBRO
B OCTaAbHOM MMpE, TO 3TO OYEHb LLMPO-
KU KPYr KOMMaHWM COBEPLLUEHHO pa3HoM
HanpPaBAEHHOCTU. 3TO CblpbeBble, AOMU-
CTUYECKME, TPAHCMOPTHbIE W MPOU3BOA-
CTBEHHble KOMMaHuWM B 6oree yem 100
CTpaHax Mo BceMy MUpy OT McaaHamMu AO
ABcTpanuun. ECAM roBOpUTb KOPOTKO, TO Mbl
npeararaemM AOTMCTUYECKUMIM MHCTPYMEHT,
a ero UCrNoAb30BaHME MOXET ObITb OUYEHb
LUMPOKMM WM 3aBUCUT OT MoTpebHocTen U
nNpodeccMoHaNbHbIX HAaBbIKOB HaLUMX KAU-
€HTOB. HeKoTopble KOMNaHWW UCMOAL3YIOT
BINK Kak eAMHCTBEHHOE KpaHOBOE U Nepe-
BO304YHOE 060pypOBaHWE, Apyrve BCTpau-
BatOT HALLUW NOAYNPULENDI B YK€ UMELOLLLY-
HOCS LENOUYKY B AOMOAHEHUE K OObIUYHbIM
KOHTEMHEPHbIM MOAYNpULENaM.

Avintpuii BaBTpyk: B Haluel cTpaHe yxe
AaBHO paboTatoT onpeAenEHHbIE TEXHOAO-
rMYyecKue CxeMbl B3aMMOAENCTBUA MEXAY
BCEMW YYaCTHMKaAMW AOTMCTUYECKOTrO
npouecca. AASi MEHA 370 He MPOCTOM
MOMEHT, MOCKOAbKY 4acTO MPUXOAMUTCSA
6yKBaAbHO AOMaTb CAOXMBLUWECH CTEPEO-
TMNbI. Aydyllee —He Bpar xopoLlero B Ha-
wem cayvae. Mpu exeropHo pacTtyllem B
cpeaHeM Ha 11% B roa obopoTe rpy3os
B KOHTEMHEepax 3a NOCAEAHUE HECKOABKO

AeT (8% —3a nepBble TPM MecsLa TEKYLLE-
ro ropa), Mbl HEMPEMEHHO BCTaHEM He
TOAbKO Nnepep Heo6X0AMMOCTbIO YBEAUYe-
HUA 1 6€3 TOro HeMaAblX BAOXEHWIN B AO-
POroCTOSILLYIO UHOPACTPYKTYPY AAA pac-
LWXPEHNUA MMEIOLIUXCS TEPMUHAAOB, HO
M CKOpee BCEro CTPOUTEALCTBA HOAbLLOIO
yncha HOBBIX.

C BINK STEELBRO mMOXHO neperpyxarb
KOHTeMHepbl 6€3 CTPOUTEAbCTBA TEPMUHA-
AQ, B AHOOOM MecTe, Ha AOOOM CTaHLMK
WAM CKAape. Y Hac B CTpaHe OYeHb LLIMPO-
KWW CNEKTP KOMMNAHWI MMEET SKCMOPTHYIO
HaNPaBAEHHOCTb, U WX KOAUYECTBO €eXe-
rOAHO PacTér. MHorne M3 HUX yxe oTnpas-
ASIKOT MAM TOABKO MA@HMPYIOT OTNPaBAATb
CBOM Tpy3bl B KOHTeMHepax. NOructuka
COCTaBASIET HEMAAYHO YacTb B 3KCMOPTHOM
LueHoobpasoBaHuM ToBapa. U ecan Mol

OYHKUMM —NepeBO3UYnKa M Norpysunka
KOHTEMHEPOB BeCOM A0 45 TOHH. [Atoc
€ro HenpuxoTAMBOCTb K MOBEPXHOCTU Bbl-
rpy3ku. OH AENCTBUTEABHO CMOCOOEH rpy-
3WUTb M Ha rPaBuUn, U Ha 3E€MASHOM TPyHTe.
Bpemsi Ha OAHy rpy30ByKO onepauuio oT
5 A0 10 MHHYT, B 3aBUCMMOCTHK OT OMnbiTa
onepartopa.

MpuBeante, noxaayicra, Xorsd 6bl He-
CKOAbKO NPUMepPOB, KOrAa MCIMOAb30Ba-
Hue BIK no3BOAUT CyLLECTBEHHO C3KO-
HOMMUTL?

Amutpuii BaBtpyk: Xopowo. OAnH U3 nep-
BbIX KTO MOATBEPAMA CBOW OXMAAHWUS OT
BMK B Poccun—O0AO «YpanXum»; komna-
HWS OTTpYXXaeT AECATKAMM TbICAY TOHH MU-
HepanbHble YAOOPEHMA CO CBOMX 3aBOAOB

B POCCUM Y HALLETO O6OPYAOBAHUA BOABLUUE NEPCNEKTUBDI
B PA3AUYHbIX COEPAX KOHTEMHEPHbIX FPY30MEPEBO30K

npeararaemM yMeHblleHWe 3aTpaTr Ha Ao-
F'MCTUKY, TO Mbl NOMOraem M 6bITb KOHKY-
peHTocnocobHee B KOHEYHOM CUETE.

Amvutpuii BanepbeBu4 paccKaxute, mno-
)xanyncra, kak BIK STEELBRO wmoxet
YMEHbLUUTb AOTUCTUYECKUE 3aTpaThbl?

Amutpuii baBTpyk: Bbl 3apaAn Bonpoc, Ha
KOTOPbIA MOXHO OTBEYaTb O4YeHb AOATO. HO
€CAV BKPaTLE, TO OTBET B CAMOW KOHCTPYK-
unn BIMK. 3T0T noaynpuuen ynpaBAsieTcs
OAHUM OrnepaTtopoM —BOAUTEAEM TsArava.
B 0AHOM TPaHCMOPTHOM CPEACTBE 3aA0XKe-
Hbl Cpa3y ABE€ OCHOBHblE AOIMCTUYECKUE

KaK Ha 3KCMOPT, Tak U Ha BHYTPEHHWI Pbl-
HOK exemecayHo. AAA nepeBo3ku 20-ody-
TOBbIX KOHTEMHEPOB C NPOAYKLIMEN OT Liexa
W NOrPy3KK Ha X/A NAATGOPMbI MPAMO Ha
TeppuTopuK 3aBopa B KupoBo-Yeneuke
HeobxoAnMO ObIAO BbIOpaTbh TEXHOAOTMYE-
CKyto cxemy (PoTo 4): CTPOUTb MOHOAUTHYHO
6ETOHHYIO MAWTY PSIAOM C NMPOU3BOACTBEH-
HbIM LIEXOM M MCMOAb30BaTb PUYCTaKep,
WA UCNOAb30BaTb AAA 3aToro BIK? Yxe
nepBble pacyéTbl He OCTaBUAM COMHEHWI
AR Bblbopa. KanutanbHble pacxoabl (MAU
CAPEX) Ha CTPOWUTEALCTBO MAOLLAAKWU AASI
puuctakepa AOAXHbI ObIAM COCTAaBUTb—
88 MAH pybneH, a Ha MOATOTOBKY MOAb-

27
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e3pHoro Nyt ans bINK—1,5 MaH py6aeint!
A ewé Beab HYXHO CpaBHMBaTb CTOM-
MOCTb camMoro obopyaoBaHuWs, 06CAY-
XWUBaHUA, pPacxoA TOMAMBA, KOAMYECTBO
rpy30oBbIX Onepauui, okynaemocTb U np.
O6uwas npubbiAb MHBecTopa (MAn NPV) y
TPAAMUMOHHOM CXEMbI C MCMOAb30BaHUEM
puuctakepa—71 MAH pybaen, a y BIMK—
328 mAH pybaen. Kpome Toro, BIMK MoxHO
BEAb AETKO NEPEMECTUTb 3a TePPUTOPUIO
3aB0OAA, XOTb Ha COCEAHWI,—AAS MOrpy3-
KW KOHTEMHEPOB TaM, @ pUUcCTaKep Bceraa
npuBsi3aH K OAHOMY MECTY.

MpuBepy eweé npumep ¢ OAHUM Kpyn-
HbIM puUTenaepoM. OHM eXeAHEBHO nepe-
BO3SIT AECATKM MMIMOPTHLIX KOHTEMHEPOB
MeXAy NMOPTOM U CBOWMM pacnpeAenvUTENb-
HbIM LUEHTPOM. MaluuHbl TPAAULMOHHO
CTOAT B MOPTY, 3aTeM Ha BbIrpy3Kke rpysa u3
KOHTEMHEpPa Ha CKAaAe, 3aTeM Ha cpade
NMOPOXHEr0 KOHTEMHEPA B CTOK. Besae Tpa-
TUTCA BPEMSA Ha npocTon. baaroaaps Tomy,
yto BIMK cam MOXEeT Norpy3nTb KOHTEMHEP
B MOPTY, NpMexaTb C HUM Ha CKAaA U Bbl-
CTaBUTb KOHTEMHEP AAA BbITPY3KU, MOXHO
B pa3bl COKpaTUTb BpeMms, Tpebyemoe Ha
06CcAyXMBaHWE OAHOTO KOHTEMHEPA TpaHC-
NMOPTHLIM CPEACTBOM, NMOCKOAbKY BIMK He
npuBsA3aH BOAbLUE HU K KOHTEMHEPY, HU
K puucTakepy, HU K Bpurape rpy3uvKkos:
OH BbICTABUA KOHTEWHEP Ha BbITPY3KY M
noexan B NMOPT 3a CAEAYHOLUMM, @ 3HauuT
MOXHO COKpPaTUTb KOAMYECTBO TPaHCMOpPT-
HbIX CPEACTB, NEPCOHAAA, PACXOAOB Ha 06-
CAyXurBaHuWe. Mo HalMMm pacyétam TOAbKO
3a NepBbIi roA 3KOHOMUSI COCTaBUT bonee
1 081 240 USD. M1 310 TOAbKO HECKOABKO
AECATKOB KOHTEMHEPOB B AeHb! AaBait-
Te NPeACTaBUM Kakue UMOpPbl 3KOHOMUM
MOXHO MOAYUYMUTb Ha Bonee 06bEMHbIX Tpy-
3onotokax. OnpeaenérHo, BIMK STEELBRO
MMeeT oUYeHb HOAbLLIKE NEPCNEKTUBBI B Ha-
LUEeW cTpaHe.

H3BecTHO, 4TO0 PXKA no3BoasieT npon3Bo-
AUTb ofepauun C KOHTeHHepaMn TOAbKO
Ha CTaHUMAX, OTKPbITbIX 10 COOTBETCTBY-
owum naparpadam. Ecan ctaHUMA He oT-
KpbiTa no naparpagy, 7o bI1K He cmoxer
Tam paborarb?

el

e

@omo 5. FIIK wmabenupyem xonmetinepol ¢ 0éa sipyca na epyume (Kaszaxcman)

Amuntpunii baBTtpyk: CornaceH,—OTKpbITUE
cTaHUMKU Anst pabotbl BINK ¢ KoHTelHepa-
MU TpebyeT BPEMEHU, HO, MHE KaXeTcs,
OHO CTOMUT TOro, coranacutecb? PXXA 3aub-
TepecoBaHa B yBEAUYEHUU KOAUYECTBA MNe-
PEBO30K KOHTEMHEPOB, NO3TOMY MOAarato,
YTO NpUBAEYEHME MOAOBHOWM TEXHOAOTMM
oTBeYaeT MX NPSAMbIM MHTEPEcam, 0cobeH-
HO, Koraa u onepartopom BIK aBasertca
HEenocpeACTBEHHO CTPYKTYPHOE MoApasae-
AeHue camon PXA.

locnoanH Aombapamn, pacckaxute 06
UCTOPUU KOMMaHUMN.

Axyano Nombapamn: Komnanusa STEELBRO,
OocHoBaHHas B 1878 r. bpatbamu Axo3se-

BOKOBOW MNOrPY34MK KOHTEMHEPOB (BMNK) — 3TO TEXHOAOTMUECKAA
EAUHULA, KOTOPAAA COBMELLAET B CEBE CPA3Y ABE NOTUCTUYECKUE
OYHKLUMWW: NEPEBO3 U NEPErPY3 KOHTEMHEPA

dom 1 Asnaom Ctuanamu B Kparictuépue
(HoBas 3enaHaus), Havyana CBOKO AEATEAb-
HOCTb C MPOM3BOACTBA KOHHbIX NOBO30K, Ka-
PET, ABYKOAOK M MOABOA. Bo Bpemsi Bropoi
MWPOBOW BOWHbI KOMMAHWUSI CTana BbIMy-
CKaTb TEXHUKY ANA BOEHHBIX HYXA. B moche-
BOEHHbIE FOAbI NOSIBUACS 3aBOA B OKAEHAE,
HayaAM OCYLLECTBAATLCA NEPBbIE 3KCMOPT-
Hble MOCTaBKW B CTpaHbl HOro-BoctouHoro
pervoHa. KomnaHus TeCHO COTpyAHMYaAa C
¢dupmoit Toyota, 3aHMMasiCb CHOPKOW AErKo-
BbIX aBTOMOOUAEW, KabWH AN TPY30BUKOB,
a TakXe YCTaHOBKOM Ha LIacCcy rpy30BUKOB
cneunanbHbIX HapcTpoek. B 1983 r. komna-
HWSA COCPEAOTOUMAA YCUAMSA Ha pa3paboTke
1 MPOU3BOACTBE YHUBEPCAAbHbIX MPULLENOB
M NOAYNPULENOB AN NMEPEBO3KU U nepe-
rPY3KM KOHTEMHepoB. K 1990-m rT. TpaHc-
noptHoe peweHue STEELBRO-—Sidelifter
3aBOEeBblBaeT MWPOBOE MNpPU3HaHMUeE.
B 2014 r. STEELBRO crana yacTtbto aBCTpa-
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CEFOAHA STEELBRO ABASIETCA KPYNMHEWLUMM NOCTABLLUKOM
SIDELIFTERS, UAU BOKOBbIX MOrPY34YMKOB KOHTEMHEPOB (BMK)

B MUPE

Avickor KomnaHumi Howard Porter, ronos-
HOM OPUC KOTOPOW HAaXOAMTCSA B ABCTPaAmM,
a rnaBHbIv oprc STEELBRO Tak 1 octancs
B HoBol 3enaHanmn B Kparictuépue. Co aAHSA
ocHoBaHua uctopusa STEELBRO Hacuutbl-
BaeT 6onee 140 net. CeropHsi Komnanus
NPOU3BOAWT PasAnUHbIE MOAUDUKALIMK MO-
AYMPULENOB C CAMOCTOATEABHON GYHKLMEN
MOrPY3KM W LUMPOKUIA MepeyveHb AOMOAHU-
TEAbHOTO 060pyAOBaHUSE K HUM. MHXeHepbI
STEELBRO nNOCTOSIHHO YCOBEPLUEHCTBYHOT
KOHCTPYKUMIO BIMK AAA BBINOAHEHUA CaMbIX
pasAMUHBbIX 3apady CBOMX 3aKa3uMKOB Ha
BCEX KOHTMHeHTax. MIMeHHO nostomy ce-
roaHs STEELBRO siBasieTcA KpynHerwunm
noctaBswmkom Sidelifters, nam BokoBbIX
Morpy3unkoB KoHTENMHEPOB, 3aBOEBaB pe-
nyTauuio HaAEXHOro NOoCTaBLUMKA YHWUBEP-
CaAbHbIX MOAYNPULENOB.

Pacckaxute kakuMe TexHUYECKUE 0COBEH-
HocTu npumeHeHuss BIK xapakTepHsbl
UMEHHO AAs POCCHMICKOro pbiHKa nepe-
BO30K KOHTEHHEepoB?

Amutpuii baBtpyk: Mbl MMeeM camyto
6OAbLLYIO TEPPUTOPUIO C OTPOMHbBIMU pac-
CTOSIHUAMMU ANl MEPEBO30K IPY30B Xenes-
HOAOPOXHbIM, aBTOMOBWABHBIM WMAU pPeuy-
HbIM TPAHCMNOPTOM BHYTPU CTpaHbl. BIK
STEELBRO MOXeT caMOoCTOSATeAbHO pabo-
TaTb B COYETAHUWU CO BCEMMW NEPEUNCAEH-
HbIMW BMA@MM TpaHcnopTta (doTo 6).
KoHeuHo, ecTb cBoM ocobeHHocTU. Ha-
npumep, Mbl UMeemM BoAee LLIMPOKYHD X/A
koneto—1520 mm. B npouecce pabotbl ¢
KOHTEMHEpPaMK, Ha 3aBoAe B Kunposo-Ye-
neuke 1 Ha fOPbKOBCKOM XEeAe3HOM pAopore
6bIA NOAYYEH PABOUMIA OMbIT MOrPY30K TAXKE-
AbIX KOHTEMHEPOB Ha nAatdopMbl. Ho cTan-
AApPTHOM KomnAekTauun BIK oka3anocb
SIBHO HEAOCTaTOYHO AASI BbINMOAHEHUST BCEX
HeobxoAMMbIX paboumnx npoueccoB. AAs
MOrpy3kM BTOPOrO TAXKEAOrO KOHTEMHepa
Ha naatdopMy TpebyeTcsi AONMOAHUTEAbHAS
ctabrAM3aums, NO3TOMY B Hadane 3TOro
roAa Mbl AOCTaBWUAW U YCTAHOBWUAU AOMOA-
HWUTEAbHOE 060pyAOBaHMWE, KOTOPOE Takxe
ycrewwHo 6bIAO UCMbITaHO U cenyac npume-
HeeTca. EwWeé y Hac orpoMHoe KOAMYECTBO

X/A CTaHUMI, TAE HUKaKan Apyras TEXHUKa
He MoXeT pabotatb 6e3 NPOM3BOACTBA Ce-
PbE3HOM MOAEPHU3aLMK, a BITK MOXeT, U
yCMeLwHO 3T0 NOATBEPXAQET ($oTO 7).

Pacckaxute, Kak yaa€Tcs BbIMNOAHATb
)XEcTkue TpeboBaHUA Ha neperpy3 Ha
Aoporax o6Liero noAb3oBaHus1 Npu nepe-
BO3Ke ¢ nomoLLbto BIK TAXEAbIX KOHTEH-
HepoB?

OrpaHWyeHus No BECY Ha AOPOrax He AatoT
BO3MOXHOCTU BIMK nepeBo3unTb KOHTENHE-
pbl TAKOTO Xe Beca, Kak 1 06bIUYHbIMU MOAY-
npuuenamu, U 3To AEUCTBUTEABHO OrpaHu-
UMBaET ero BO3MOXHOCTHU B 3TOM 06AACTH.
OpHako TexHonorua BIK He uckatouvaet
NPUMEHEHUA OObIUYHbIX KOHTEMHEPHbIX
NnoAynpuuenoB. 3Ta TEXHOAOTMSA— AOTUY-
HO€e AOMOAHEHMWE K MPUBBIYHBIM crnocobam
nepeBO3KU, OHA MO3BOASET CAeAaTb WX
apdeKkTMBHee, peweBae U BbicTpee. O6b-
SICHIO Ha MPOCTOM NpUMeEpE:

Ecan ceropHs B TeueHMe AHA 3KCMNOPTE-
py HEOBXOAMMO MOrpy3uTb Ha CKAAAE, TAe
paboraer opHa Gpurapa rpy3ymkoB, W Bbl-
Be3™ B NopT 10 TAXEAbIX KOHTEMHEPOB, TO
OH BbIHYXA€H HaHuMaTtb 10 taraden ¢ 10
noAynpuLEenamMu, KOTOPble NMOCAEAOBATENb-
HO py3SiTCH, OXMAAS KaXAbl CBOEW ouve-
peau CHayana Ha MOAYYEHME MYCTOrO KOH-
TelHepa, 3aTeM Ha CkAaae Ha norpyaky. 10
€AVHULL TeXHUKK 1 10 BopuTenel pabotator
B TeueHue AHS. EcAv Mcnoab3oBaTb Hally
TEXHOAOTUIO, TO TOT Xe 06bEM paboTbl AAA
3KCMOPTEPA C OAHOW BpUrapol rpy3UnKOB
Ha CKAAAE MOXHO BbIMOAHUTb B TeYEHWe
AHSA 0AHUM BIMK 1 0AHUMM NOAynpULENOM.
BMNK npuBe3éT nycTol KOHTEMHEP M NO-
CTaBWUT €ro Ha NOrpy3Ky Ha CKAaAe, 3aTteMm
NPUBE3ET CACAYIOLLMIA MYCTOM KOHTEMHED, a
MOrPy>XeHHbIM NMOCTaBUT Ha 0BObIUHbBIN MOAY-
npuuen AAR AOCTaBKM B NopTt. M Tak byaet
nocaepoBaTeAbHO 06paboTaH BeECb NEPBO-
HauyanbHbIM 06bLEM rpy3a. ITO0 BCEro ABe
€AVHULBI TEXHUKU U ABa BOAUTEAS.

@omo 7. Tecmosas nocpyska 08yx 20 ¢hymoswvix
KOHMelHepo8 00HO8PeMeHHO Ha niamgopmy
6 Kuposo-Yeneyxe

NOTUCTUYECKUI OMbIT MPUMEHEHUSA
BIMK B pa3HbIx CTpaHax UMeeT MHOXECTBO
BapunaHToB. OueHb YacTto BIK npumens-
€TCcA B CBA3KE C OObIYHBLIMW MOAYNpPULE-
namMmu AN NEPEBO3KM KOHTEMHepoB. He-
CKOAbKO moAynpuuenos u bBIMK pa6otator

YMEHDbLUEHUE 3ATPAT HA NOTUCTUKY ANl SKCMOPTHO-
OPUEHTUPOBAHHbIX KOMMAHUN — 3TO, B KOHEYHOM UTOrE, BONPOC

KOHKYPEHTOCNOCOBHOCTH
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BMECTe Ha CTaHUuK UAM CKAape. Ha doto
8 npuBeAEH NpUMEp, TAE HECKOAbKO Bo-
KOBbIX [1Orpy34MKoB OAHOBPEMEHHO Bbl-
rpyXatT KOHTEMHEPHbIN M0oe3A U PSAOM
CTOUT B OXMAQHUM Neperpysku MycTon
noAynpuuen.

Lxyano Aombapan: OAMH M3 HaLUX KAau-
€HTOB —KpynHasa Aoructuuyeckas Komna-
HWSA B ABCTPaAWK 3akynaeT y Hac 06blYHO
BMNK v noaynpuuenbl 60AbLLMMKU NapTUS-
MW OAHOBPEMEHHO (HOoTO 9).

To ectb 6naroasapsi BINK STEELBRO nepe-
BO34YUKU MUMEKT BO3MOXHOCTb CaMu
B35ITb KOHTEHHEP Ha TepMHUHaAaX, U OHU
BbIUrPbLIBaKOT BPEMSA? ®@omo 8

Amvutpuii baBTpyk: Aa, HO He TOAbKO. OHuM
MOryT MOMOYb CaMUM TepMWHaAaM 3Ha-
YUTEABHO YCKOPWUTb 060POT KOHTEMHEPOB.
Bo3bMmEéM npuMep, Koraa pUUCTakepoB Ha
TEpPMUHAAE 5 WITYK, a XeAaroLwmX OAHO-
BpeEMEHHO norpy3untbcsa— 100 malluH.
Bam He KaxeTcs, uTo 3T0 OUYEHb MOXOXEe
Ha ouyepeAb B COBETCKOM MarasuHe K npw-
AABKYy C OAHMM npoAaBLOM? Cenvac Bcex
XeAaloLWMX NOrpy3nTb KOHTEMHEP BbICTPa-
WBaIOT B AAEKTPOHHYIO OYePEAb, HO 3TO He
MEHSIET CKOPOCTU MOrpy30-pasrpy304HbIX
onepauui.

C BIMNK TepmuHan MOXeT cTaTb COBpe-
MEHHbIM CynepMapKeToOM, rAe NoKynaTeAu
camu 6epyT CBOM Ipy3bl, HE TpaTs BPeMS

Ha OXWAAHUE BCTPEYU C PUYUCTaKEPOM. @omo 9. 27 BIIK u 38 nonynpuyenos, 20mosvie 6KI04UMbCA 8 pabomy 6 Aecmpanutickom nopniy
JT0 3HAUYUTEABHO YBEAMUMT MPOMNYCKHYHO
cnocobHOCTb AO60ro TepmuHanal Mopt

C KaKuMu BUAAMM KOHTEHNHEPOB MOXET “ a
paboratb BaLue o6opysoBaHue? \
Amvutpuii baBtpyk: BMK STEELBRO mo-
ryt paboratb C AOObIMM BUAAMM CTaH- j 3
A@pTHbIX KOHTelHepoB ISO, BKAOuas ?}S j
TaHK-KOHTEMHepPbl, BECOM A0 45 TOHH.
B Mupe AAS NepeBO3KM Pas3AMYHBIX TPY-

a1 e

30B NPUMEHSAIOT TakxXe chneunanbHble /A CTAHUMA OTNPABKN I CTAHUMA NPUBEITHA
KOHTelHepbl. Hanpumep, B pacTywmx KOHTEAHEPOB *ﬁ_l_ KOHTERHEPOB
06bEMax aKcnopTa 3ePHOBLIX Mbl MOXEM

NPEAAOXUTb TEXHOAOTMUYECKYHO CXeMy Nnpsi- 1. Tpy3uT, NEPEROAMT, NEPETPYHAET KOHTeHHep Ha xdq nnatdopMy 1 BoguTens-oneparop BMNK
MO NOrpyskK OT aAeBaTopa A0 X/A NAat- 2. He TpebyeTca pucuTakep ¥ GETOHHOS OCHOBaHWE ANA eno patoTw

dopmMbl U panee A0 nopta Ges 3artpar Ha 3. BINMK aroHOMMT BREMA, CONPALABT PACKDAR, YEENHYHEAET NPOHIBOANTENEHOCTE
AONOAHUTEAbHbIE MEpPEBAAOYHbIE NPOLLEC-

cbl (doto 10). ®omo 10
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Domo 11

Takas xe cutyaums ¢ Aecomatepuaramu
WAU PYAOW, aBTOMOBUASIMU UAM CXMKEHHBIM
ra3oM B TaHK-KOHTEMHEpPax U T.A. (poto 11).

Iae npou3BOAATCA BaluM MOAYNpULEenb -
norpy34ynKkn?

Avintpuii BaBTpyk: CoBpemeHHbI BIMK
STEELBRO cocTouT, B TOM 4MuCAE, U3
KOMMAEKTYIOLLMX Pa3AMYHBbIX W3BECTHbIX
NPOU3BOAUTEAEN, HaNpumep, rMapaB-
mka Danfoss, wvan aBuratenb Kubota.
OCHOBHOE MpPOM3BOACTBO KOoMMNaHWW Ha-
xoamutca B Kutae. Ho ceituac, ¢ coraacus
STEELBRO, Mbl MpoOU3BOAMM CaM MOAY-
npuuen B Poccuun, B Beankom Hosropoae
Ha 3aBoAe Halux naptHépoB «HOBTPAK».
MUMNopTMpyeEM TOABKO KpaHbl, TMAPaBANKY
N IAEKTPOHUKY. TaK YTO HalLM MOAynpuLe-
Nbl UMEIOT POCCUICKOE MPOUCXOXAEHHME.

Kakue ewwé cpepbl npumeHeHns obopy-
AoBaHuA Steelbro Mmbl He Ha3BaAn?

Domo 12

Amutpuii baBTpyk: Bo BCceEM Mupe 31O
obopyAOBaHME WMCMOAL3YETCA HE TOAbKO
B IPaXAaHCKMX, HO U B BOEHHbIX LIEASIX.
OyeHb MHOrO NPUMEPOB UCMOAB30BAHUA
BMK aAA upesBblyalHbIX CUTYauun: one-
paTMBHas BbIrpPy3ka MOOUAM3ALMOHHbBIX
LEHTPOB, B TOM UYMCAE MEAULMHCKHX,

|

HWE LEeAMKOM 3aBWCUT OT noTpebHocTen
KaxAoro Hawero KaueHTta, paBas OueHb
LLUMPOKKI KPYTr BO3MOXHOCTEMN.

Amvutpnii BbaBTpyk: B 3aknoueHue xouy
OTMETUTb, YTO, XOTH B AGHHOE BPEMSA AASA
Poccun ato 0bopypoBaHWe Noka MHHOBA-

C BMK STEELBRO MOXXHO NMEPEIPY)XATb KOHTEMHEPbI
BE3 CTPOUTEABCTBA TEPMUHANA B AOBOM MECTE,

HA AFOBON CTAHLIUU UAU CKAAAE

NPWBO3, BbIrPy3Ka B NMOAE KOHTEMHEPOB C
obopyaoBaHMeEM, —bbICTpee, YEM HaLlUUM
Norpy34ymMKomM, 310 He caenaTb. MOXHO ro-
BOPUTb M O CTPOUTEABHOM 0BAACTM Mpu-
MEeHEeHUA ANA NEePEBO3KU TEXHUKU, HaNpKU-
mep (poTo 12).

Axyano Aombapau: MosToptock, — bo-
KoBble [orpy3uMkn KoHTeNHepoB
(Sidelifters)—3aT0 yHWBEPCaAbHbIA AOTH-
CTUYECKUN WHCTPYMEHT, U €ro npumeHe-

LMOHHO, yUMTbIBasA 3aAauun, KOTOpble Heob-
XOAMMO peLUUTb YXe B banxaliliee BpeMs
AASI yBEAMUEHUSI 060p0Ta KOHTEMHEPOB B
Hallew cTpaHe, Mbl HAAEEMCS, UTO C MOMO-
whbto BMK STEELBRO 310 6yaeT caenaHo
6bICTPEE U NpOLLE.

Mbi ToXXe Ha 3to Haaeemcsa! U xenaem
Ballei KoMnaHMM U Ballei pa3paboTke
60AbLLMX yCIEXOB B OCBOEHUU NOTUCTUYE-
CKOro pbIHKa!
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OCOBEHHOCTU SKCMNOPTA
BbICOKOTEXHOAOTMYHOU NMPOAYKLUUU B CLLA

Ipynna komnaumi «CaHtaHo» ¢ 2017 r. ycrnelHo oKa3biBaeT TPaHCMOPTHO-AOMMCTHYE-
CKUe YCAYIH 10 peann3aumm Ha IKCMopT BbICOKOTEXHOAOMMYHOM MPOAYKLIMM OTEHECTBEH-
HbIX NPEANPUATHH, TaKOHU Kak, Hanpumep, COBPEMEHHbIE KOMMO3UTHbIE MaTtepuanbl
AAS IPOMBILUNEHHO-TPaXXAAHCKOIO CTPOUTEALCTBA, INEKTPOIHEPreTUKU U AOPOXKHOM
oTpacAu npou3BoacTBa KomnaHmun «faneH». [IPOAYKLMIO aKTUBHO MOKYNakT HE TOAbKO
cTpaHbl EBponbl, Ho u CoeanHEHHbIe LLiTatbi AMepukn. 06 0co6eHHOCTAX 3KcnopTa Bbl-
COKOTEXHOAOTMYHOM MPOAYKLMM 3a py6eX U MHHOBaLMOHHBIX AOTUCTUYECKUX CXeMax
paccka3sbiBaeT reHepaAbHbIf AupeKkTop Ipynnbl koMnaHni «CaHTaHo» FOpuit Kproukos.

l_e‘

KOpwui, pacckaxute, B YeM 0CO6EHHOCTb
opraHu3auuu TaKoro poAa 3KCMOPTHbIX
nocTaBoK?

OcHoBHasa 0cO6EHHOCTb 3KCMOPTHbLIX Nepe-
BO30K B CoeapnHEHHbIe LLTtaTthl AMepukn—
3T0 MYABTUMOAGABHOCTb C MCMOAb30BaHU-
€M HECKOAbKMX BUAOB TpaHcnopTa.

Ana noctaBok B CLLUA mcnoab3ytotea
NpaKTMYeckn BCe BWAbI TpaHcrnopTa: aB-
TOMOOWABHBIN, MOPCKOM, Aanee, MO MNpw-
xopy B CLUA, —Xene3HOAOPOXHbIM 1 aBTO-
MOBMAbHBIN. Ha BCcex atanax CAeAOBaHWA
rpy3a HeobXOAMMO OCYLLECTBASTb UYETKMI
KOHTPOAb, TaK KaK CPOKM 3KCMOPTHbIX MO-
CTaBOK, COFAACHO KOHTpaKTam, 06bIYHO AO-
BOABHO CXaTble.

BesynpeyHan penytaums Hallen Komna-
HWM MO3BOAMA@ HaM MOAYYUTb KOHTPAKT Ha
TPaHCMNopTHOEe 06CAYXMBAHME KOMMAHWK
«faneH», KoTopas BbiMyCKaeT COBPEMEHHbIE
KOMMO3WTHbIE MaTepranbl AN MPOMbILLIAEH-
HO-TPaXAQHCKOIO CTPOUTEALCTBA U YCMELLIHO
3KCMOPTUPYET CBOKO MPOAYKLMIO BO MHOMMe
3apybexHble cTpaHbl, B TOM uncae 1 B CLLA.

Kakue noructnyeckue cxemMbl Bbi pa3pabo-
TaAu ANSl OCYLLIECTBAEHHUSI 3TUX NMOCTaBOK?
C KaKMMMU CAOXKHOCTAMMU CTOAKHYAUCH?

OCHOBHOW BbI30OB B 3TOM TpPaHCMNOPTHOM
CXeMe AN HaC 3aKAYaAcA B TOM, 4TO
NPOAYKUMSA 3arpyxaercs B KOHTEMHeEP He
Ha NPOU3BOACTBE, @ TOAbKO MO NMPUXOAY Ha
TaMOXEHHbIV TepMUHAA. Mbl AOAXKHBI Ha
aBTOTpaHcnopTe 3abpatb €€ ¢ NPOU3BOA-
CTBa, a 3aTEM CBOUMU CUAAMU NepPeTapuTb
B KOHTEWHED, a Aanee AOCTaBUTb B NOPT.

Kak okaszanoCb, rpy3 AOBOAbHO Xpyni-
KWW, U B NPOLECCE TPaHCMOPTUPOBKU U
nepeTapku MOXET MOABEPraTbCA MexaHu-
YECKMUM NOBPEXAEHUAM.

COBMECTHO C KOAAEFAMU U3 KOMMAHWUU
«[aneH» Hamu BbIAK paspaboTaHbl HECKOAbL-

KO BapWaHTOB CXEM KPErAeHus rpy3a B
KOHTEMHED, a TaKXe BapuaHTbl ero yrnakos-
KM HEMOCPEACTBEHHO Ha NPOM3BOACTBE.

Takxe Mbl CTOAKHYAUCb C TEM, YTO UM-
NopTépP-NoAyYaTeAb rpy3a Ha TeppuTopun
CLWA vimeeT AMMWTMPOBaHHbIE MOLLIHOCTH
no Npuémy rpysa v BbIFPY3KW €ro 13 KOH-
TerHepa, NPUYEM BpemMS 3TUX onepaummn
CTPOro orpaHuWyeHo, MHaye HauyuMHaetcs
NPOCTON aBTOTpaHCMNopTa.

AN MaKCMMaAbHOIO COKpalleHus
BPEMEHW Ha NepeTapky rpy3a B KOHTEW-
Hep W BbIFPY3KY U3 HEro, Mbl pazpabotanu
crieumanbHyH cxeMy KpEnAEHWs rpy3a.

B npouecce pelueHUss 3TON AOTUCTU-
yeckor 3apauv HaMmu Hbina paspabotaHa
1 BHeapeHa CRM cuctema, kotopas no-
3BOASIET KOHTPOAMPOBATb MPOLECC TPaHC-

BbICOKOMPOYHAA KOMMNO3UTHAA APMATYPA U3 BA3ANBTONAACTUKA —
HOY-XAY KOMNAHWMU «TAAEH», MOAb3YETCA BbICOKUM CITPOCOM
BO BCEM MUPE ANl APMUPOBAHUSA CTPOUTEAbHbIX KOHCTPYKLUHA
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NOPTUPOBKM: OTBETCTBEHHbIE UCTIOAHWUTEAK
Ha KaXXAOM 3Tane ABWXEHUSA rpy3a—B Mo-
MEHT 3arpy3ku B aBTOTPaHCNOPT, nepeTap-
KW B KOHTEMHEP —pa3MeLlatoT B cucteme
doTo rpy3a v Bce HEOBXOAMMbIE COMPOBO-
AUTEABHbIE AOKYMEHTHI.

Cuctema NO3BOAAET B PEXMME OHAAMH
OTCAEXMBATb MECTOHAXOXAEHWEe rpysa,
npocmaTpvBaTb €ro TEXHUYECKOEe COCTOsI-
HWE U ApYrUe XxapaKTepucTUku.

3a CUéT Toro, UTo B MOMEHT NPUObLITUSA
rpy3a B TY UAM MHYIO TOUKy Hawa CRM cu-
cTeMa NO3BOASIET B PEXMME OHAGNH UMETb
AOCTYN KO BCEM HEOBXOAMMbBIM AOKYMEH-
TaM AN AAAbHENLLEN OTNPaBKKU, TPAH3UT-
HOe BpeMs rpy3a B NyTU CYLLECTBEHHO
YMEHbLLMAOCh.

Henb3s 060MTH BHUMaHUEM aKTyaAbHYH
ceinyac Temy, CBI3aHHYH C 3MUAEMMHOAO-
ruyeckoi ob6cTaHOBKOM. Beab ¢ Hauarom
KapaHTMHa MHOrue npPeAnpUATUS nepe-
CTaAM MOAHOLEHHO paboTtatb. Kak ckasbl-
BaeTCA 3Ta CUTyauMusi Ha TPAHCMOPTHbIX
KOMMaHuAX, paboTarLUMX Ha BHELUHE3-
KOHOMMWYECKUX PbIHKax?

BesycAOBHO, 3Ta CUTYyaLMA KOCHYAACh BCEX
NMPOWU3BOACTBEHHbIX U TPAHCMOPTHbIX CHEp
He TOAbKO B Hallel cTpaHe, HO U BO BCEM

MHHOBARAUWMM TPAHCMNOPTA

NMHHOBALUVIYI KOHTEVMHEPHDbIX MEPEBO30K

MUpe. Xoterocb Gbl OTMETWTb, UTO B TOM
TEXHOAOTMUYECKOM LIeNoUKe, B KOTOPOH 3a-
AeiCTBOBaHA Halla TPaHCMNOPTHAs KOM-

KOHTPaKTHble 06A3aTeAbCTBa, OAHAKO Mbl
CTOAKHYAUCb C CEPbE3HON NpobAeMoW He-

XBartKu nopoXxxHunx KOHTeI;IHepOB.

OPFAHU3ALMUA TPAHCNIOPTUPOBKU BbICOKOTEXHOAOTMUHOWM
NPOAYKLUU OTEYECTBEHHbIX MPEANPUATUM HA SKCNOPT TPEBYET
NPO®ECCUOHAAU3MA U YETKOTO KOHTPOAA HA BCEX 3TANAX

naHWsA B CBA3KU C 3KCMOPTOM NPOAYKLIMK B
CLUA, 1 3kcnoptép, U MMMNOPTEP NMPOAOA-
XatoT pabotatb B noAHOM ob6béme. Halua
KOMMaHUSA TakXe BbIMOAHSIET BCE CBOM

MepBoHa4YaAbHO, B CBSI3W C KUTANCKUM
HOBbIM TOAOM, MHOImne KOHTeVIHepr OCTa-
AMCb Ha Tepputopun Kutamckon Hapoa-
Hol PecnybAnku; panee, U3-3a CUTyaLIMKU C
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KOPOHaBUPYCOM, HOBOFOAHWE KaHUKYAbI B
KHP npoaAMAKC, COOTBETCTBEHHO, ABUXE-
HWE KOHTEMHEPOB MPUOCTAHOBMAOCH, OHU
NpOoCTO «3acTpsAv» B KuTae.

Celuac, koraa cutyaumsa B KHP 6onee
WUAM MeHee HOpMaAM3yeTcsl, CAOXHasA 06-
CTaHOBKa B EBpoCOt03e 0Tpasnaach Ha AO-
CTYMHOCTU GUAEPHbBIX CYAOB.

Takxe MPOAOAKAET CKa3biBaTbCs He-
XBaTKa MOPOXHWUX KOHTEMHepoB. MHorve
MOPCKWE AMHWW MOAHAAM LEHbI, HO MOKa
cebecToMMOCTb TOBapa AAA 3KCMopTépa
HEe UBMEHUAACDb.

OAHaKO eCAM POCT LLEH MOPCKUX AUHUI
6yAET NPOAOAXATLCSA, TO TO TaK UAU UHAYE
CKaXeTCsl Ha KOHEYHOM CTOMMOCTU 3KC-
NMOPTHbIX TOBAPOB Ha BHELUHWX PbIHKaX.

310 KacaeTtca 6e3 UCKAIOUEHUSI BCEX 3KC-
NopTEPOB, Tak Kak cebecToMmocTb ToBapa
BKAOUAET B cebf 1 AOTUCTUYECKUE YCAYIn.

Kakue ewé HanpaBAeHUs pa3BHUBa-
eT Balla TpaHCcrnopTtHad KomnaHuA? Yro
npeAcTaBASIeT HaubOAbLUNI MHTepeC?

Hawa koMnaHWs akTMBHO Pa3BMBAET Xe-
AE3HOAOPOXHbIE NEPEBO3KK, B YACTHOCTH,
Mbl COTPYAHMYAEM CO MHOTMMW 3KCMOp-
TépaMu AeconepepabaTtbiBatolelt npo-
MbIWAEHHOCTU. OueHb 60AbLLION 0O6BLEM
nuMAOMaTepUanoB B HacTosILLEE BPEMS OT-
npaBAsiETCS Ha aKcnopT B CpeaHHow A3Mi0.

'K «CaHTaHO» NpepnaraeT v pa3suBaeT
3KCMEAUTOPCKME YCAYTM B YaCTU TpaH3uTa
no XXeAe3HbiM pAoporam ctpaH CHI.

Kak Bbl oLleHMBaeTe pa3BUTHUE PbIHKa IKC-
rnopta BbICOKOTEXHONOMMYHOM MPOAYKLMU
u3 Poccum Ha 6AmKaniLLyro nepcrneKkTuBy?

B UueAoM A MOry OLEHWUTb 3TOT PbIHOK Kak
AOBOABHO MEpPCNeKTUBHbIN. B nocaepHee
BPEMA KOAMUYECTBO MPOWU3BOACTB BbICOKO-
TEXHOAOTMUYHOM NPOAYKLIMK YBEAUUMBAETCS,
ToBap BOCTPeboBaH Ha BHELLIHMX PbIHKaX.

OAHUM M3 NPUMEPOB NMOACOBHOIO NPOU3-
BOACTBA ABAAKOTCA HALUU FlapTHépr— KOM-
naHusa «faneH» —BeAYLLIMIA NPOU3BOAUTEAD
KOMMO3UTHbIX MaTepuanoB B Poccuu. Bbl-
COKOTEXHOAOTMYHAA U YHUKAAbHAA MPOAYK-
UM KOMMaHWKW, BGOABLUMHCTBO HOMEHKAG-
TYP KOTOPOU ABASIOTCA 3anaTeHTOBaHHbLIMMU
n306peTeEHUAMM, MOAb3YETCA BOAbLLMM
CMPOCOM Ha MUPOBOM PbIHKE.

349

Hcnonvsosanue komnosumnoti cemxku ROCKMESH u owbeneiit THERMOSAVE
npoussoocmea OO0 «Ianeny 6 cmpoumenscmee myses JIyep A6y-aou

OAHUM U3 GAKTOPOB YCNEXA 3KCMOPTHO-OPUEHTUPOBAHHOM
KOMMNAHUU B HEMPOCTbIX 9KOHOMUYECKUX PEANUAX ABAAETCA
CTPOIOE BbIMOAHEHUE OBA3ATEALCTB M0 SKCMNOPTHbIM KOHTPAKTAM,
YTO HEBO3MOXXHO BE3 NPO®ECCUOHAABHO OPTAHU30BAHHOM
TPAHCMOPTUPOBKU TPY3A

lypuHoBuy Banrepuii CepreeBny,
reHepanbHbIi AUPEKTOP KOMMaHUU «aneH»

«Halua koMmnaHus1 MOCTOSIHHO HapaLLMBaeT CBOM JKC-
MOPTHbIN MOTEHLUMAA U HAXOAMTLCS] B MOMCKaX HOBbIX
pbiHKOB. Mo mntoram 2018 r.,, 000 «[areH» 3aHSNO
| MecTo B HOMUHaUuKU «A\y4qiumii akcrioptép Yysali-
CKOM PecnybAuKN CPEAM CPEAHUX MPEAMPUSTUM.
OpraHu3aumsi akcriopta Halueh BbICOKOTEXHOAO-
TMYHOM MPOAYKLMM TpebyeT 60AbLLOro rmpodeccH-
OHaAu3ma B cepe AOrUCTUKM, MO3TOMY K Bbl6Opy
TPAHCMOPTHON KOMMaHUMU Mbl MOAXOAUAU OYEHb
B3BELUEHHO M NMPUAUPYMBO. TK «CaHTaHO» NMPeArOXHAa HaM HauAydllee peLleHne B
06AacTy TPaHCMOPTUPOBKM, NEpPETapKU M OTCAEXMBAHUS HaLLEro rpy3a. C rnoMoLLbH
COBPEMEHHbIX LIMPPOBbLIX TEXHOAOIUH Mbl MOAYYUAM YBEPEHHOCTb B TOM, YTO 3aKa3ym-
KM ByAYT MOAYyYaTb OXMAGEMYIO MPOAYKLIMIO B COOK U B TOAHOM 0OBEME.

MbI HaMepPeHbI MPUAOXUTL BCE YCUAUS, YTOObI B HEMPOCTbIX IKOHOMMUYECKUX YCAO-
BUSIX COXPaHUTb HaLLM 06513aTEALCTBA M0 3KCMOPTHLIM KOHTPAKTaM.

B HacTosiLLee BPeMSs Mbl TaKXe NMAaHUPYEM MOAYYUTb KOMMEHCaLMIO YacTH TPaHC-
MOPTHbIX 3aTpar Npu peasnsaLmm Ha 3KCoPT, KaK NPEAYCMOTPEHO roCcyAapPCTBEHHOM
MporpamMmo HaLMOHaAbLHOIO rpoekTa «MexayHapoAHasi KoornepaLmsi U AKCopT, YT-
BepxAEHHOro npotokorom Ne 12 [Mpesuanyma Coseta npu lMpeanaeHTe Poccurickon
®depepalmu o cTpaterMyecKoMy pa3BUTHIO U HaLMOHaAbHbIM MPOEKTaM OT 24 ceH-
1A6pa 2018 r.

®DoKyc Halleh AMCTPHUOYLIMU B SKCIOPTHOM MAOCKOCTH U LLIMPOKAs CETb MMIMOPTE-
pOB—HaMGO/\ee I'IpaBM/\bell:i 1Z crparermqecmﬁ nyTb AAS MHHOBALMOHHbIX KOMI1a-
HMH. Yenex npeactaBuTeneii CpeAHero busHeca CBUAETEALCTBYET O TOM, UTO Y SKCIOP-
Ta BbICOKOTEXHOAOMMYHOM MPOAYKLMM M3 Poccum 60AbLLOE ByAyLLEE».
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BOAbLLOU U 3ABOTAUBDIU:
KAK MEXXAYHAPOAHOE COTPYAHUUECTBO
CNOCOBCTBYET PACLUMPEHUIO BO3MOXHOCTEMN
TPAHCMOPTHbIX KOMIMAHWI

AHHa YuraeBa, kommepueckuit aupektop «BLUE BELL SHIPPING» LLC no cotpyaHMuYecTBy co ctpaHamu EBponbl 1 CHI

Bonee 30 AeT MexayHapoaHasa TpaHCNopPT-
Has komnaHuA Blue Bell Shipping LLC npe-
AOCTaBASIET TPAHCMOPTHO-AOrMCTUYECKUE
YCAYTU CBOUM KAMEHTaM Mo BCEMY MUPY.

Komnanua 6bina ocHoBaHa B 1987 r.;
B 1990-M r. MOAy4YMA@ CTaTyC «rpy30BOM
AepeBHU»; B 1995-M—Hayana CTPOUTENb-
cTBO LleHTpa no cknapMpPoBaHWIO U AUCTPU-
6yunn «Axebenb Aan» B DAFZA Industrial
Park?, a B 2008 r. otkpbina oduc B DAFZA.
Takxe 6blAv OTKPbITEI 0duckl B Upake
Aby-Aabu (B 2019-m), u B Beankobputa-
HuK (B 2020-m).

fonoBHOWM oduUC pacnoroxeH B Aybae,
OAHAKO CeTb areHToB, MapTHEPOB U ODU-
COB N0 BCEMY MWPY NO3BOASIET HAM NpPeA-
AaraTb MHHOBALUMOHHbIE TPAHCMOPTHbIE
peLleHusi, apanTMpoBaHHble NoA AtOOble
3aAauM, rapaHTMpys HenpepbiBHbIA cep-
BUC C 0O6paboTKOW MepBOM M MOCAEAHEN
Muan—«end to end solutions».

Aybaii —BaxXHEWLWUA MeXAYHaPOAHbIN
TPAHCMOPTHbIN Y3EA U OAMH U3 CaMblX NPW-
BAEKATEAbHbIX FOPOAOB MUPA AN BEAE-
HWMA Bu3Heca: 3Aecb OTCYTCTBYET HaAOT Ha
NPUObLIAL M AEMCTBYIOT CBOBOAHbLIE 3KOHO-
MWUYECKMEe 30Hbl. PacnonoxeHue ropoaa
npeararaeT NepcrnexkTBbl AN PaA3BUTUSA

1 Dubai Airport Freezone —CB060AHasi 3KOHOMMYE-
cKasl 30Ha B asporopty Aybai,—npum. pesaktopa

36

613Heca B TPAHCMOPTHO-AOTMCTUYECKOM
coepe, C UCNOAb3OBAHMEM HE TOAbKO
Ha3eMHOro M BO3AYLUHOIO BMAOB TpaHC-
NMOPTUPOBKK TPy3a, HO W aAbTepPHATUBbI—
MOPCKKUX nepeB030K. O6beAMHEHHble
Apabckne IAmupatbl MMEKT XOPOLLIO pas-
BUTYO TPAHCMOPTHYHO CTPYKTYpY: aBTOMO-
6UAbHBIE AOPOTH, 6 MEXAYHaPOAHbIX a3-
pPOMNoOpPTOB U MOPCKOWN NopT Axadbenb-Aan,
pacnoAOXeHHbIN B ropoae Aybait.

MNMoHumas raobanbHble NpoLecchl pas-
BUTWUA TOProBoro coobuiectsa, KOMMNaHUs
npeanaraeT HapéXHble U 3KCKAIO3UBHbIE
peLleHna AN UMMOPTEPOB U 3KCMOPTE-
POB, KOTOPbIE rapaHTUPYHOT FOPUAUYECKYHO
UUCTOTY AAA AESITEABHOCTU B KaXXAOM CTpa-
He, rae XoTaT paboTtaTtb KAMEHTbl BBS.

B 2020 r. opuumMansHbiM npeacTaBu-
Tenem Blue Bell Shipping B Poccum ctana
komnaHua 000 «CneuKOHTEUHEp».

A Bepto, uTo NOAOHHOro poaa COTPYA-
HWYeCTBa OTKPbIBAKOT MEPEA HAMU HOBblE
rOPU3OHTbI M BO3MOXHOCTU Ha pPbIHKaXx
ctpaH CHI u Mepcuackoro 3aamea. [ap-
THEPCTBO C KOMMNaHWeln «CneukoHTENHeP»
AN HAc—3TO NpUMeEpP AOBEPUTEAbHbIX
B3aMMOOTHOLIEHWH, 4TO, 6E€3YCAOBHO, CKa-
3blBAETCA HanAy4LLIMM 06pa3oM Ha BbI6op
CamMoro onTMMaAbHOro crnocoba AoCTaBKM

rpy3sa, coueTatoLLero H13Kk1e 3aTparbl, Bbl-
COKYH CKOPOCTb M HAAEXHOCTb, U, B KOHEU-
HOM UuTOre, Ha peHTabeAbHOCTb MePEBO3KM
ANSI HALLIMX KAUEHTOB.

3a roabl cBoen pessitenbHocTH Blue Bell
Shipping pasBuBara M paclimpsina CBOM
TPaAHCMOPTHO-3KCMEANLMOHHBIN CepPBHUC,
BKAKOYMB B HErO0 B KOHEYHOM MWTOre BO3-
AYLWHbIE Y MOPCKME NEPEBO3KK, NEPEBO3-
KM NPOMbILLAEHHbIX HErabapUTHbIX rPY30B,
OnacHbIX U pedpUXepaTopPHbIX rpy30B.

Mbl npeanaraem MexXAyHapOAHYH
TPAHCMOPTUPOBKY HedTH, rasa, MPOMbILL-
AEHHOTO CbIpbsi, 0O0PYAOBAHUSA U APYIUX
BWAOB rpy30B AOObIMK BUAAMM TPAHCMOP-
Ta, obecneunBas nNpu 3TOM CBOUM KAUEH-
TaM MOAHbIV CMEKTP YCAYT.

M3 HalwWx pearn3oBaHHbIX 3@ 3TOT FOA
NPOEKTOB MOTy OTMETUTB:
*  TPAHCMOPTUPOBKY CXUXEHHOTO HedTS-
HOro rasa no mMapuwpyty PymblHUsi-BoAra-
pua-Typuma-Upak;
e TPAHCMNOPTUPOBKY HEDTEMPOMbBICAO-
Boro obopypoBaHuA Mno cxeme «door-to-
door» 13 Axabanb-Aan (OAJ) a0 asponop-
Ta Apbuab B Upake;
* AOCTaBKy ra3oBOro cenapatopa M3
nopta Axabanb-Aan (OA3) ao nopra Wc-
keHaepyM-Aaxyk (Mpak).
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UBaH MatpocoB, AUPEKTOP M0 Pa3BUTUIO
000 «CrieLKOHTENHEP»

Bort yxe b6oree 10 AeT Halua KOMMIaHWUs npeararaet
JKENE3HOAOPOXHbIN U MHTEPMOAAALHbINM CEPBUC CBO-
UM KAMEHTaM 1no Bcemy mMupy. Mbi ocyLlecTBAseM
AOCTaBKy rpy30B B KOHTEWHEpax fno cxeme «door-
to-door», nepeBo3Ky CKOPOMOPTALUMXCS, HAAUBHbIX,
MULLIEBLIX, XMMMWYECKNUX U APYrUX BHAOB rpy30B B
CTaHAaPTHbIX U CeUnarn3upoBaHHbIX KOHTEMHEPAX;
BbIMOAHAEM MOAHbIM KOMIMAEKC YCAYr MO COMpPOBO-
JKAEHUIO, CKABAMPOBAaHMIO, NepeaspecoBKe, onAate

JKEAE3HOAOPOXHOIo Tapupa, MHOOPMUPOBAHUIO U
AOKYMEHTaLmMM rpy30060p0Ta HalliMx KAMEHTOB.

PacLumnpsas coepy AEATEABHOCTH, Mbl BbiOpaAu B KAYECTBE HAAEXHbIX NapTHEPOB
komnaHuto Blue Bell Shipping Arsi OCyLLUECTBAEHUSI TPAHCMOPTHOro obecreyeHusi
MPOEKTOB M0 NEPEBO3KE KOHTEMHEPHbLIX M HACbIMHbIX rPY30B MOPCKUM U AOPOXHbLIM
TpaHcropToM B pavioHe llepcuackoro 3aamBa, B Upake, Kutae, Appuke, ppaxtoBa-
HWIO BO3AYLLHbIX CYAOB, TAMOXEHHOMY OOPMAEHNIO U CKAGAUPOBAHMUIO.

Mbl yBEPEHbI, YTO COTPYAHMYECTBO C MPOGYECCHoHarbHON KoMaHAoM BBS npuHe-
CET HalUMM KOMMaHUsSIM B3auMHYH BbIroAy M ByAeT criocobecTBoBaTh 6oaee YETKOMY
M CBOEBPEMEHHOMY BbIMOAHEHUIO 00513aTENLCTB NEPEA HaLLMMU KAMEHTaMM».

B koHue 2019 —Hauane 2020 r. Blue
Bell Shipping ctana nepsov B uctopuu
KomMnaHuen Ha bamxHem Boctoke, KoTo-
pas ocyllecTBUAA NEPEBO3KY Ha3EMHOM
6ypOBOI YCTAHOBKM MO BO3AYXY.

B ycayrn komnanuu Blue Bell Shipping
TakXe BXOAUT NMPEAOCTaBAEHWE CEPTU-
OULMPOBAHHOIO MeCTa AAA XpaHeHWs B
CKAAACKMX KOMMAEKCaX PAAOM C BOAbLLWH-
CTBOM KPYMHbIX MOPTOB M @3ponopToB.

CTpaTermueckui noptdenb Hallux
pelleHuit B obaacTM TpaHcnopTa U AOTU-
CTUKM MOCTOAIHHO pacLuMpseTcs, 4To Co-
OTBETCTBYET pacTylWMM NoTpebHoCTAM
KAMEHTOB. BbIMTK 3a paMKu OXWAAHUI OT
rAn06aAbHOro MocTaBLUMKA AOTUCTUUECKMX
YCAYr—BOT Hallle KpeAO U OCHOBHOE 005-
3aTeNbCTBO MEPEA KAMEHTAMM.

Muccuss KomnaHuM—ObITb IPDEKTUB-
HbIM Y SKOHOMMWYHbIM NOCTaBLUMKOM YCAYT
no NepeBO3Ke rPy30B U AOTUCTUUECKUX pe-
LUeHWI B AHODOI OTpacAu.

KomMnaHua cnocobHa NpeaNOXWTb KOH-
KYPEHTHbIE YCAOBUSA AASI TPAHCNOPTUPOBKMU
U AOTUCTUKM, @ TaKXKe XPaHEHUSA U CKAaAU-
poBaHuA AObLIX BUAOB rpy3oB,—OyAb TO
aBTOMOOUAW, XMMUKATbI UAU FeHepPanbHble
rpy3bl, —NepBOKAACCHas KoMaHAa Mpo-
$eCccUoHaNOB MPEANOXKUT BaM WHAMBUAY-
anbHble YCAOBMS, YAOBAETBOPSAIOLLME Ba-
LLIMM NOTPEBHOCTAM.

KomnaHusa Takxe 3aHMMaeTca AOCTaB-
KOW AHOObIX BMAOB Tpy30B, B TOM 4MCAE
onacHblX U HerabapWTHbIX, BO3AYLUHbIMU
cyAamMu B AKOBYHO TOUKY MMpa, BKAHOYaAS
TPYAHOAOCTYMHbIE PEFMOHbI.

BBS nmeet ceptnudukat Ha nepeBo3Ky
1 06paboTKy ONacHbIX rpy30B, U cnocobHa
obecneunts 6€30NacHOCTbL TaKUX NepeBo3-
OK COIAaCHO MeXAYHapOAHbIM CTaHAa@p-
TaMm 1 TeXHUKK 6e30NacHOCTU.

CneupanmcTbl MO MEXAYHaPOAHBIM Tpy-
3onepeBo3kam Blue Bell Shipping cnocob-
Hbl creHepupoBaTb 3GPEKTUBHbIE PELLEHUS
AN NPOEKTOB No BceMy Mupy. Blue Bell
Shipping MMeeT MHOTrOAETHUI onbIT PaboTbl
Nno AOCTaBKE Ipy30B U B TPYAHOAOCTYMHbIE
paroHbI, Npeararast Npu 3ToM ONTUManbHbIE
cxeMbl MapuipyTa. Tak, Hanpumep, Komna-
HUS yXe AOCTaBAIA@ TPy3bl B OTAGAEHHbIE
paitoHbl Memena, MpaHa, PyMbIHWM 1 B pas-
AMYHbIe CTpaHbl Mepcuackoro 3aAvBa.

Mcxopn 13 notpebHoCTEN KAMEHTA, KOM-
NaHWsa NPeAAaraeT v Takue YCAYTM Kak CKAa-
AVPOBaHWeE, YCAYr1 TaMOXEHHOTO 6pokepa,
KpEMNAEHWe rpy3a 1 ero ynakoska. B cayuae
HEOOXOAMMOCTU ANl 3@Ka3UMKOB MOTYT
6bITb OKa3aHbl U AONMOAHUTEABHbBIE YCAYTU.

CotpyaHukn Blue Bell Shipping siBasi-
toTCA NpodeccroHanamMu CBOEro AEeAa,
NMOAAEPXMBAIOT CBOKO KBaAMPUKaLMIO Ha
HapAeXalleM YPOBHE M FOTOBbl OpraHu-
30BaTb AOCTaBKY AtOObIX rpy30oB U3 Aybas
CaMbIMWU ONTUMaAbHbIMW BUAAMU TpaHC-
nopta, npopabotaB U NPEANOXMB KAUEHTY
HanboAee ypobHblE CXeMbl MapLUpyTa.

AeBu3 komnaHuu Blue Bell Shipping—
«BbINOAHAS 60AbLLME 06BEMBI, 3a60TUTL-
CAl 0 ManoM».

Mpuranawaem Bac K cotpyaHu4yecTsy!
anna.c@bluebellshipping.com

Ten.: +971(4)881 6311

Mo6.: +971 56 160 8484
www.bluebellshipping.com

Aapec: Blue Bell Shipping LLC (As agents),
Jebel Ali FZE, TDO1, Blue Shed, P.O. Box
61119 Dubai, United Arab Emirates
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HAKOMUTEAU SAEKTPUUYECKOU SHEPTUU
KAK ®AKTOP MNOBbIWLWEHNUA SQHEPTOSOOEKTUBHOCTH

N NPOBO3HOWU CITOCOBEHOCTU PXKA
NPU PEAAUSALUUN KOHUENUNUU SMART GRID

E.B. MNpeobpaxeHCKWi, 3aBeAYOLLIMI AabopaTopren Kadeapbl INEKTPOHUKU U SINEKTPOTEXHUKU, UHCTUTYT CUAOBOM INEKTPOHUKKU HITY
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TaroBas XeAe3HOAOPOXHAA KOHTaKTHas
CeTb—3TO0 CUCTEMA C AOCTATOYHO XECTKM-
MW YCAOBUSIMU 3KCMAyaTaLMK, 0COBEHHO
B 3UMHMX YCAOBMSIX, C BbICOKOM BeEpOAT-
HOCTbIO BO3HWKHOBEHWA aBapUMHbIX NPoO-
LleccoB, YTO OOBLEKTMBHO MPUCYLLE BCEM
KOHTaKTHbIM CETAM.

KoHTakTHasi ceTb, fBASiicb Hawnbonee
OTBETCTBEHHbIM 3AEMEHTOM CUCTEMBI
IAEKTPOCHAOXEHMSA XEAe3HbIX AOPOr, No
CBOEMY YCTPOWCTBY HE UMEET pe3epBsa, a

Tazosas noocmanyust Ha JicenesHoll dopoze

obcAyXMBaHWE €€ 3aTpyAHEHO HEOobXxoAM-
MOCTbIO HenpepbIBHOM paboTbl U KPYrAO-
CYTOYHbIM ABUXEHWEM COCTaBOB.

TAroBble MOACTaHLMMK, KOTOpble 06e-
crneunBatoT aHeprocHabxeHMe KOHTAKT-
HbIX CETEW, MO CYTU ABASIOTCA BTOPUYHBIMU
UCTOYHMKAMM INEKTPONUTAHUSA, B KOTOPbIX
ocywlecTBAsieTcs npeobpasoBaHue nepe-
MEHHOIO TOKa B MOCTOSIHHbIN (AAS MOAUTO-
Ha TAMM Ha NOCTOSIHHOM TOKe), U Tpexdas-
HOr0O—B OAHO®A3HbIN (AN MOAMIOHA TATU
Ha NepemMeHHOM TOKe).

MepBUYHBIM UCTOUHMKOM TATOBbIX MOA-
cTaHumm (TMN) ABASIKOTCS CETU 3HEPTOCUCTEM.
B cuAy 6OAbLLION MPOTSXEHHOCTU TATOBbIX
KOHTaKTHbIX ceTer T MOryT UMETb TOUKK
MOAKAKOUEHUST B PasHbIX YacTAX SHEepProcu-
CTEMbl MAM AAXe B pasHbIX 3HEprocucre-
Max. Takum 06pa3om, TAroBble NOACTAHLMM
UMEIT PacCPEAOTOYEHHYIO HEOAHOPOAHYHO
CcUCTEMy MEePBUYHOIO 3HEProCHabXeHusa u
06beAVHEHDBI B €AMHYIO cUCTEMY 0bLLEN Ha-
rPy3KOM —KOHTaKTHOM CEeTbIO. B 3TOM cuTya-
ummn TI AOAKHBI 0becneunBaTb ONTUMaNAb-
HOe COrnacoBaHWE Harpy3ku KOHTaKTHOM

CeTU C MUTAWMMKU CETAMWU, MMEILWMMMU
pasanune B dase, aMNAUTYAE U MMMEAaH-
ce, MOAAEPXMBAsA 3apaHHble napameTpbl
INEKTPUUYECKON BHEPrMU B KOHTAKTHOW TS-
rOBOM CETU C YYETOM CUTyaLIMM HA CMEXHbIX
TM. Takyto ONTUMKU3ALMIO MOXHO Peanr3o-
BaTb NPW UCNOAL30BAHUW SHEProMHPopMa-
LIMOHHOM MYAbTUAreHTHOM CTPYKTYPbI TArO-
BOM CETU, TAE KaXAbIM SAEMEHT CTPYKTYpbl
ABAAETCA YCTOMUMBBLIM WHTEANEKTYaAbHbIM
areHToM, crnocobHbiM 0becneynTs ONTUMU-
3aLMI0 Kak pexrma notpebaeHust aHeprum
(OT MOCTaBLLUMKOB), TaK U peXMma BblAaun
INEKTPOIHEPTUU B KOHTAKTHYIO CeTb (Ha
Harpysky), ¢ 3aAaHHbIM KayeCTBOM 3AEK-
TPUYECKOW 3HEPTUM U KOMMAEKCOM 3aLLAT,
BKAKOUAS TEKYLLIMI MOHUTOPWHT, C PEXUMOM
AMArHOCTUKM BCEX SAEMEHTOB CUCTEMbI.

KomnAeKcHOe peLueHne Takoro ynpas-
AEHUS BO3MOXHO MPW  WMCMOAB30BAHMWK
TexHonorun Smart Grid, B oteyecTBeHHOM
WHTEPNPETaLUUN MHTEAEKTYaAbHas 3Hep-
rocucteMa ¢ aKTUBHO-aAalTUBHOM CETbIO
(M3C AAC).

Smart Grid no cBoein CTPYKType npea-
cTaBAsieT coboW 3HEProMHGOPMAaLMOHHYHO
CUCTEMY B3aUMOCBSI3aHHbIX FeHepauui K
Harpysok, pasbuTbix Ha Knactepbl. Kaxabli
KAQCTEP ABASIETCS MHTEANEKTYAAbHbIM areH-
TOM, COAEPXaLUMM Harpysky W, AMbo ane-
MEHT reHepaumu, AMbo 3AEMEHT pe3epBHON
NOAMUTKU C BO3MOXHOCTbIO YyNnpaBAE€HUA
NMOBEAEHWEM W PEXMMOM 3TOr0 KAacTe-
pa. AN B3aMMOAENCTBUA CO CMEXHbBIMU
KAACTEPAMU KaXAbIM TAKOM areHT AOAXKEH
MMETb COOTBETCTBYIOLLME UHTEPDENCHI.

MPUMEHUTEABHO K TATOBOW CETU Xe-
A€3HbIX Aopor Poccuu TakuMMK areHtamu
(KnacTepamMn) MOryT SIBASITbCS TArOBble
MOACTaHLMK C MPUAEraloLLMMU AMHUAMU
anektponepepay (A3MM) U cekunamMMn KOH-
TakTHOM ceTu (KC), koTopble MOAyYatoT MNu-
TaHue ot atux TI1.
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CeropHA H6oOAbLLIAA YaCTb TATOBbIX MOA-
CTaHUMI He obAapaeT AOCTAaTOUHOM ynpaBs-
ASIEMOCTbIO, YTO HE MO3BOASIET ONTUMU3U-
poBaTb pexum pabotbl TM, cekumn KC,
NPONYCKHY0 cnocobHOCTb cekumnin KC.

Fae ckpbiBaloTCA pe3epBbl
OTAMUUTEABHON OCOBEHHOCTbIO PaboThbl
TAroBbIX MOACTaHUMI PX/A aBasetcs He-
CTaUMOHApPHbIN XapaKTep TAroBOW Harpys-
KM (TOKA) Ha BbIXOAHbIX LUMHAX, KOTOPbLIM
XapaKTepuayeTcs, NPeXAe BCEro, BbICOKOM
CTEMNEHbI0 AMHAMUKW Harpysku, U3MeHe-
HWA €€ BEAMYUHBI U ANMTEABHOCTU B OYEHb
LUMPOKKUX Npeaenax. Takas AMHaMMKa npo-
LleccoB 06yCAOBAEHA CTOXACTUUHOCTBIO CO-
yeTaHUs1 3HAYMTEABHOIO YMCAa GaKTOPOB,
HanpuMmep, NPOAOAbHBLIM MPOGUAEM MYTH
(cnyck, NOAbEM, FOPU3OHTAAbHBbIN Y4aCTOK;
NPOAOAbHbIV U3TMB MyTH), PEXUMOM ABU-
XEHWA (3HAUeHWEe CKOPOCTH, TAra, Hakar,
TOPMOXEHUE UAW pekynepaums), HaAuuu-
€M WAW OTCYTCTBUEM APYTMX ABWXKYLLMXCA
COCTaBOB B OKPECTHOCTW paccMmaTpuBae-
MoR TI, KAMMaTUYECKUMKU U MOTOAHBIMMU
YCAOBUSIMU, U T. A.

OTCcyTCTBME CMCTEMHOM MHOOpMaumn
no TOKy M HanpsxeHUto B KC Ha TOKOCb-
EMHMKax MOABMXXHOIO COCTaBa, a TakxXe O
pexvme ABUXEHWUSI COCTaBOB B 3HAYUTEND-
HOM CTeneHu 3aTpyAHSEeT onpeaseneHue
n Bbl6Op 3HEProadHEKTUBHBIX PEXUMOB
paboTbl TAroBbIX MOACTAHLMM, U BO3MOX-
HOCTb ONTUMM3ALMK pexmnma paboTbl AO-
KOMOTUBOB.

TAroBble MOACTAHUMW XEAE3HOM AOPO-
MM XapaKTepusyroTCs HU3KUM WHTErpanb-
HbIM KO3)PUUMEHTOM MUCMNOAb30BAHUSA
(k) obopyaoBaHua TI, uto 0OYCAOBAEHO
HeO0BXOAMMOCTbIO PE3EPBHOM MOLLHOCTH
AN TOKPITUSI MUKOBBIX HArpy3oK.

CyTouHana 3arpy3ka TAroBbIX MOACTaH-
uMi npu obecneveHmm rpadrka UHTEHCUB-
HOro ABMXEHMA NOE3A0B He MpeBblllaeT
20-25% [1]. KNA TsroBor noaCTaHUMK
B TakOM pexume coctaBaseTr meHee 0,8.
B T0 e Bpemsa notepu aHePruu Npu NUKo-
BbIX Harpyskax pocturator 10-15% ot anek-
TponotpebaeHna. Takum obpasom Ccym-
MapHble MOTEPU MPU MUKOBLIX Harpyskax
MOryT pAocTUraTb 3HaueHmsa 20 + 25%. Mak-
cumanbHoe 3HadveHune KIA (0,9 u Bblwe)
HeynpaBASeMbIX BbINpsiMUTEAEN, Ha 6ase
KOTOPbIX PeaAM30BaHbl TAroBble MOACTaH-

LMK, MOXET ObITb MOAYYEHO, ECAU TATOBbIN
npeobpasoBatenb Tl pabotaer ¢ Harpys-
ko ot 0,6 A0 0,8 HOMUHAABHOIO 3HaUYEHUSA
MoLLHocTU. CaepoBaTeAbHO, Npu pabote T
C NOCTOSIHHOW Harpy3kom, 6An3kol K 0,8 ot
HOMMHAABHOM, MOXHO MOAYUYUTb 3HAUYEHUE
KMA TN pasHoe 0,9 1 6onee.

3dPEKTUBHOCTb MCMOAb30BaHUS 0060-
PYAOBaHUS TATOBOr0 3HepProcHabxeHwus
B 3HAYMTEABHOM CTEMEHU OnpepenseTcs
BEAMUMHOM 3aN0XEHHOrO pe3epBa MOLL-
HOCTM TArOBbIX NMOACTaHUMIK. B HacToslee
BpeMS HaAEXHOCTb TArOBOro 3HEProc-
HabXeHWs1 peluaeTca NyTéM yBEAMYEHUS
KOAMYECTBA TArOBbIX MOACTAHLMI U CHUXE-
HUEM MeXPUAEPHOro paccTosiHUA. Taknum
o6pa3om, eCAM CONoCTaBWUTb YCTAHOBAEH-
HY0 MOLLHOCTb 0B0pPYAOBaHMA TATOBbIX
NOACTaHLMI, NpeAHa3HauYeHHyo AAA obe-
crneyeHuss coBCTBEHHO TAMM U CpepHe-
B3BELUEHHYIO CYMMapHY MOLLHOCTb
3NEKTPOBO30B Ha AMHUAX PXXA, 3KkcnepTHo,
noAyyeHHas uuopa He npesbicut 50 %.
OuyeBHAHO, uTO pabota TAroBbIX MOACTAH-
UM ¢ NoTpebAEHMEM B peXUME MOCTOSH-
HOM MOLLHOCTM U OTAAUEN B KOHTAKTHYHO
ceTb MO TeKyllen NoTpebHOCTU MO3BOAUT
CYLLECTBEHHO MOBbLICUTb 3POEKTUBHOCTb
TATOBOrO 3HEProCHaOXEHUSI Y MPOBO3HYHO
CMOCOBHOCTb CEKLIMIMA.

AOMNOAHUTEABHBIE pPE3€epBbl NOBbI-
weHnsa 3addEeKTUBHOCTU CKPbITbl B MOBbI-
LEHUN BXOAHOMO COS (P M B YAYYLLEHUU
KauecTBa noTpebAAeMoro Toka TAroBbIX
NMOACTaHUMW. YMEHbLUEHME yrAa CABUra
ToKa Ha 18-20 3. rpapycoB MO3BOASIET,
Npwv TOM e aKTUBHOW COCTaBAAOLLEN TOKA
Harpy3sku, YMEHbLUWUTb 3HaYeHue noTpe-
6asiemoro ot A3l Toka noutt Ha 10%.

OTAEAbHO HEoBXOAMMO OCTAHOBWTb-
CSl Ha TArOBbIX MOACTAHUMAX MOCTOAHHOIO
TOKA, OCHALLEHHbIX TMPUCTOPHBLIMU NPe06-
pasoBaTeAs MU AN PeaAM3aLunKn pexuma
pekynepauumn 3AEKTPOBO30B. KoMMyTauma
TUPUCTOPOB 3TWX NpeobpasoBatereit obe-
CneunBaeTca 3a CYET PeakTUBHOW 3Hep-
KW nuTatoller cetn. AAA COrAnacoBaHuUsA
HaMpsXXeHUs1 KOHTaAKTHOM CEeTM U Hanps-
XEHUSI Ha 3aXuMMax MepeMEeHHOro Toka
MHBepTOpa HeobxoAMMOo obecneunTsb onpe-
AEAEHHbBIM AMana3oH Mo YrAy ynpaBAeHWS
WHBEPTOPOM. AManasoH yrA0B yNpaBAEHMUS
onpeAensieTcss AMana3oHOM U3MEHEeHUs
HanpsxeHusa B KC (M3MEeHEeHUe Hanpsaxe-

HWSI Ha BXOAE MHBEPTOpA, @ 3T0 NPUMEPHO
30%) 1 AManasoHOM U3MEHEHUA HanpsiXXe-
HUs £10% B ceTu nepemMeHHOoro Toka [2],
NPUHMMALOLLEN peKynepaumio (Ha BbIXOA-
HbIX 3aXMMax WHBepTopa). YUem 6OoablUe
BEAMYMHA 3TOr0 AManal3oHa, TEM MeHbLUe
WHTErpaAbHOE 3HaYEeHWe COS P M Ha 3axu-
Max NepemMeHHoro Toka MHBepTopa. 06bIu-
HO 3HaYeHWe COS M Ha BXOAHbBIX 3aXXMMax
(CO CTOPOHbI NEPEMEHHOIO TOKa) MHBEPTO-
pa-pekynepatopa He npesbiwwaet 0,7.

YcuneHWe TAroBOro aNEKTPOCHABXEeHUs
3a CYET BOALTOAODABOYHBIX YCTPOWCTB NpU-
BOAMT K CYLLECTBEHHOMY POCTY MoTepb B
MOABOASALLMX GUAEPAX U B KOHTAKTHOM MpPo-
Boae [3]. AoCTaTouHO pacnpoCTpaHEHHbLIM
CPEACTBOM MOBbILLEHUSA IODEKTUBHOCTU TH-
roBOro 3HEProcHabXeHUst ABASETCS NpUMe-
HEeHue nonepeyHon KomneHcauuu [4,5,6].

CeroaHs Ha Xene3HoM Aopore HanboAb-
Lee NpMMeHEHWe NOAYYMAN KOHAEHCATOP-
Hbl€ YCTaHOBKW U TUPUCTOPHbIE YCTPOMCTBA
rnonepeyHon KomneHcauun. KoHaeHcatop-
Hbl€ YCTAHOBKM CO CTyMeHYaTbiM NepeKALo-
YyeHneM, Kak NpaBuAo, paboTatoT ¢ HEMOoA-
HOW KOMMNEHCaLMeN, @ TMPUCTOPHbIE, KaK U
WMHBEPTOPbI-PEKYNEPATOPbI YXYALLAOT rap-
MOHWUYECKUI COCTaB TOKa, OTOMpaemoro
TN, 1 HanNpPsXeHWA Ha BXOAHbIX 3aXMMax
TN 1 cHUXaKT BXOAHOM cos ¢ TI1.

C Apyroit CTOPOHbI, CETWU, OT KOTOPbIX
NPOU3BOAMTCA OTOOP MOLLHOCTM Ha TAry,
UMELIOT HEAOCTATOYHYIO YNPaBASAEMOCTb W,
KaK CAEACTBME, HeXeAnaTeAnbHble Kkoneba-
HUSI HaMNPSXKEHUA U NEPETOKM MOLLHOCTH
B NEPUOAbI CYTOUHBbIX U CE30HHbIX KOAE-
6aHui Harpy3ku. OcobeHHO oTmeuvaeTtcs
HeAOCTaTouHas CTeneHb YCTOMUYMBOCTU
03C CeBepHoro KaBkasa u 03C Cubu-
pu [7]. OAHMM K3 CPEACTB MOBbILLEHNUSA
YCTOMYMBOCTH CETU ABASIETCA UCKAIOUYEHME
BO3MYyLLAIOLIMX BO3AEMCTBUIA CO CTOPOHbI
Harpy3ku, MCKAKOUEHWE MEPETOKOB MOLL-
HOCTU, peaAu3alusi CAEASLLEN MOAHOWM
NPOAOABHOM M NONEPEUYHON KOMMNEHCALMM
C peryAMpoBaHMeM HanpshkeHus, 1 notpe-
6AeHWE U3 CETU KAUeCTBEHHOIO CUHYCOW-
AAAbHOIO aKTMBHOIO ToKa [7,8].

McnoAb3oBaHWEe TEXHOAOTMYECKOTO
6a3unca koHuenuun Smart Grid no3BoAseT
nepewTM OT LEHTPaAM30BaHHbIX METOAOB
YyNpaBAEHUS K pacnpeAenéHHbIM, C BO3-
MOXHOCTbIO YNpaBAEHUSI 06bEMaMU IHEP-
ronotpebAeHUst U HanpPaBAEHUEM MOTOKOB
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MOLLIHOCTH CETU B AOOOI TOUKE Ha YpOBHE
notpebutens. B aTomM cayvae AOKaAbHble
ceTW, peanusylolime KoHuenuuio Smart
Grid, cTaHOBATCA apanTUBHBbIMK, @ BCE AU-
HaMMyeCcKue NPOLLECChl B 3TUX CETAX XOPO-
IO AeMMNPUPYIOTCA Ha HUXKHEM YpOBHeE. Ta-
KWe CeTu CTaHOBATCA Honee YCTONUMBBLIMMY,
a BEPOATHOCTb BO3HUKHOBEHMWSA HELLTATHbIX
W @aBapUMHbIX CUTYaLMM PE3KO CHUXAETCS.
MoBbIleHWE YCTOMYMBOCTH, YNpaBASEMO-
CTW M NPOMNYCKHOM CNOCOBHOCTH, KaKk Moka-
3aHo B [9,10], MoxHO obecneunts cTabu-
AM3aUMEN HaMPSXEHMA Ha KOHLAX AMHWUW,
NPUMEHEHWEM YCTPOMCTB MPOAOABHOW U
nonepeyYyHon KomneHcauun u T.A. Ecam B
Hauyane AMHWUU UMEETCs BO3MOXHOCTb MOA-
AEPXUBATb HanpskeHWe B 3apaHHbIX Npe-
AeAax, 4tobbl NOBLICUTL €€ YCTOMYMBOCTD,
TO B KOHLLE AMHUW CAEAATb 3TO CYLLLECTBEHHO
CAOXHee. YHMBEPCaAbHbIM MHCTPYMEHTOM,
MO3BOASIIOLLMM PELLUTb 3Ty NpobAeMy ABAS-
€TCSl HAKOMUTEAb SAEKTPUYECKON SHEPTUM.

CucTeMbl HAKONAEHUSA 3AEKTPOIHEPIUKn
B 3AEKTPOCHa6)XKeHUM YKene3HbIX AOpPOT
AanbHelllee pas3BuUTUE TATOBOIO 3HEProc-
HabXeHKs, C UCTIOAb30BaHWEM TEXHOAOTHM
Smart Grid noppadymeBaeT onTMMM3aLMUIO
CTPYKTYPbl CUCTEMbI TAFOBbIX MOACTaHLMM
C BKAIOYEHMEM B 3Ty CTPYKTYPY CUCTEMDbI
HaKOMUTEAEN INEKTPUUECKON SHEPTUM.
Kakune 3apaun no3BOASET PELLWUTL NPU-
MEHEHWUE HAKOMUTEAEW 3AEKTPUYECKOM
3HEpPrMM B CUCTEME TArOBOMO 3AEKTPO-
cHabxeHua OAO «Poccuiickue XenesHble
AOPOTU»:
1. MMoBbicUTb KayecTBO noTpebrsemMoro
TArOBOM MOACTAHUMEN U3 CETU TOKa AO CH-
HYCOMA@ABHOMO B KOHTAKTHbIX CETAX NOCTO-
AHHOrO TOKa.
2. CHU31Tb YPOBEHb MyAbCALMMN B KOHTAKT-
HOM MPOBOAE Ha MOAWIOHE MOCTOSIHHOMO
TOKa.
3. MoBbICHUTb KQYECTBO TOKA B KOHTAKTHOM
npoBoAE AO CMHYCOMAAABHOTO B TATOBbIX
KOHTaKTHbIX CETAX NePEMEHHOro TOKa.
4. Obecneyntb CUMMETPUUHYIO Harpysky
no ¢asam Ha TArOBbIX MOACTAHUMSAX Nepe-
MEHHOrO TOoKa
5. 06ecneunTb cTabuAn3aumio noTpedasie-
MOW TArOBbIMMW MOACTAHUMAMMU MOLLHOCTH
Ha ypoBHe 0,6 + 0,8 PHoM, obecneuuntb
notpebAeHMe TAaAKON COCTaBASIIOLLIEN Ha-
rpy3ku (TOKa, MOLLHOCTU) UAU MEANEHHO
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MEHSIOLLENCA B 3aBMCUMOCTH OT BPEMEHMU
B 30HE MakcumaAnbHoro KIMA TI.
6. ObecneunTtb BbipaBHWBaHWE Hanpsxe-
HUS1 B KOHTAKTHOM MPOBOAE BAOAb NPOdu-
ASl KOHTAKTHOW AMHUMU.
7. ObecneunTb BblpaBHUMBAHWE TEKyLUEN
Harpy3kuM Ha KOHTaKTHbIM NMPOBOA MO Bpe-
MEHW.
8. 0becneuntb CyTOYHOE BblpaBHWUBaHWE
Harpy3Kku TATOBbIX MOACTAHLMIN.
9. 0becneunTb KOMMEHCAUMIO PEAKTUB-
HOW MOLLHOCTU U MOBbILIEHNE BXOAHOMO
KoadpdULMEHTE MOLLHOCTU TATOBbLIX MOA-
CTaHumMi, Ao cos ¢ ~ 1.
10. UICKAKOUUTb YpaBHUTEABHbBIE TOKU MEX-
AY TATOBbIMW NOACTaHUMAMM.
11. CHM3UTb TOKOBYIO 3arpy3ky KOHTaKT-
HOr0 NPOBOAA U, KaK CAEACTBUE, CHU3UTb
noTepu B KOHTAKTHOM MPOBOAE U NOABOAS-
wnx duaepax.
12. PeannsoBaTtb 3adEKTUBHOE pekynepa-
TUBHOE TOPMOXEHME.
13. ToBbICUTb YPOBEHb 3AEKTPOMArHWUT-
HOW COBMECTUMOCTU (CHU3WUTb YPOBEHb
INEKTPOMArHUTHbIX NOMEX).
14. ToBbICUTb CTeNneHb 3aLUMLLEHHOCTH
MUTAIOLWLMX CETEN OT aBapPUMHbIX CUTYaLMM
B CAC TN PXXA 1, COOTBETCTBEHHO, NPAKTU-
YECKM MOAHOCTBIO UCKAIOUUTE BAUSIHUE AM-
HaMWYECKMX MPOLLECCOB B TArOBbIX LENsx
Ha LWWHbI BBOAA U pacnpeAeAUTEAbHbIX
YCTPOWCTB BbICOKOIO HaNpPsiXXeHUs.
15. OcywecTBAAAITb MOAHbIA MOHWUTOPUHT
BCEX MapaMeTPOB INEKTPUUYECKOW 3HEp-
MKW TATOBbLIX MOACTAHLUMM U Ha KOHTaKT-
HOM MPOBOAE B MeCTax YCTaHOBKW HaKo-
nutenen.
16. Npon3BOAUTL TEKYLLYIO MOMNEPEYUHYHO
KOMMEHCaUMI0 PeakTMBHOMW MOLLHOCTU B
TArOBbIX CETAX NEPEMEHHOr0 TOKa.
17. CHM3WUTb BEPOATHOCTb BO3HUKHOBEHUS
HeLUTaTHbIX CUTyaLMi 38 CYET UCKAOUYEHUS
HEAOMNYCTUMbIX BbIOPOCOB M NPOBAAOB Ha-
NPSXXEHUs Ha KOHTAKTHOM MPOBOAE.
MoHATUE HaKOMWUTEAb 3IAEKTPUUECKOM
3HEPrUU NPUMEHUTEABHO K TArOBOMY
9NEKTPOCHABXEHUIO XEAE3HbIX AOPOT
BKAIOUaeT B cebsi NoArdYHKLMOHAAbHOE
YCTPOWCTBO, peaausylollee Ha 6as3e Ha-
KOMUTEAS] INEKTPUUYECKON SHEPTUU LEABIN
KOMMNAEKC GYHKUMOHAAbHBIX BO3MOXHO-
CTEN, NMepeyUCcAeHHbIX Bbiwe. B obuwem
CAyYae HaKoOMUTEAb INEKTPUUYECKOW IHEpP-
MK AONKEH MapupoBaTb Kak MEANEHHbIE,
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Tak M ObICTPblE NEPEXOAHbIE MPOLIECCHI,
npotekatowme B cetv. OAHaKO pasAnyHble
YCTPOWMCTBA HAKOMAEHUS U XpaHEHUA UMe-
HOT CYLLECTBEHHbIE OTAMYMA B CKOPOCTM
AKKYMyAMPOBaAHWA U pereHepaumm 3AEeK-
TPUYECKOW SHEPTUU. ITO NPUBOAUT K TOMY,
YTO HaAKOMUTEAb AOAKEH BKAKOUATb B cebs
KakK MMHWMYM ABE YacTW: «CTaTUUECKYIO» U
«AMHAMWYECKYIO».

«AVHAMUYECKUIM» MOAYAb HaKOMUTEAS
MMEET OrpaHUUYEHHYIO EMKOCTb, HO CNOCO-
6€eH K UMMNYAbCHOM OTA@YE BbICOKOIO YpOB-
HS1 MOLLIHOCTH.

«CTaTMYeCKnm» MOAYAb HaKOMUTEAS
AOAKEH obecneuvBaTb AAMTEAbHYHO CTa-
OUABHYLO OTAQUY SHEPTUM.

Kak npaBuAO, «AUHAMUYECKUI» MOAYAb
HaKOMWUTEAS CAYXMT AAS CHATWSA MUKOBbIX
Harpy3ok. AN MacCaxmpeckux rpysonepe-
BO30K 3Ty YaCTb HAaKOMWUTEAEW PaLMOHAAb-
HO pPa3pAeAUTb Ha ABE YacTU: OAHY 4acTb
«AMHAMWUECKOTro» MOAYASl, MEHbLUYIO,
ycTaHaBAMBaTb HEMNOCPEACTBEHHO Ha
TPaHCMOPTHOM CPEACTBE, UTOObI WMCKALO-
YWUTb KOHTAKTHbIM NMPOBOA U TOKOMPUEM-
HUK M3 LENU NPOTEKAHUS MUKOBbIX TOKOB.
Apyrasi, 6oabluasi YacTb «AMHAMUYECKON»
COCTaBASIOLLEN HAKOMUTEAS,, CAYXUT AAA
BblpaBHUBaAHUA NPOOUASA HaNPSIXKEHUS
BAOAb KOHTAKTHOIO NpoBOAa B AMHaMUue-
CKMX pexumax, NoToMy SIBASIETCS CTalMo-
HapPHOM U MOAKAKOYAETCS Ha KOHTaKTHbIN
NPOBOA.

«CTaTnueckasn» yacCTb HaKOMUTEAS CAY-
XWUT AAS Bblp@aBHUBAHWUA MEANEHHbIX KO-
AebaHUM Harpysku, Hamnpumep, 4acoBbiX
M CYTOYHbIX, M YCTaHaBAMBaETCA BHE MOA-
BMXHOrO cocTaBa. Kaxaas rpynna Hakonu-
Tenel paboTaeT ¢ KOHTAKTHOM CETbIo uepes
NMOAYNPOBOAHMKOBbIE NpeobpasoBaTtend,
KoTOpble obecneyrMBaloT ONTUMU3ALUIO
PEXMMOB PaboTbl M 3aLUMTY Y3AOB U 3Ae-
MEHTOB TArOBOM MOACTaHUMW NPU BO3HUK-
HOBEHWW HeLUTaTHbIX cUTyauui. CTpykTypa
HaKoNUTEeAst MOKa3aHa Ha puc.1l v puc.2.

EcAv B TEXHWUECKMX TpeboBaHWAX 3a-
AOXEHa HeobXxoAMMOCTb PaboTbl HAKOMKU-
TEAR C CEeTbO NePeMeHHOro Toka, 310 COOT-
BeTcTBYyeT puc.l. Ecan Takoro TpeboBaHms
HET, TO MOAKAKOUEHME HAKOMUTEAS! COOTBET-
CTBYET pUc.2.

O6bIYHO cTaTMUeckana U AMHaMUue-
CKas 4yacTb HaKOMWUTEAS PeaAU3yHOTCA Ha
pa3AMUYHOM 3IAEMEHTHOM 6ase, Noatomy
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NnoABUAOCb Ha3BaHWE «FVI6pVIAHbIl7I HaKO-
NUTEAb IAEKTPUYECKOW aHeprun» (FTHII).
BeAMUYUHBI «AMHAMMUUYECKON» U «CTaTUye-
CKOM» COCTaBASIOLLMX 3HEPIMU HaKOMU-
TEAS U WX COOTHOLLUEHME OMPEAEAAOTCA
TEXHUYECKUMU TPeboBaHUAMU U Mpepyc-

MOTPEHHbIM HabopoM OMuMIA, YTO OKa3bl-
BaeT CYLLUECTBEHHOE BAMSIHUE Ha CTPYKTY-
py TH33. BOAbLIOE BAUSIHWE Ha CTPYKTYpY
TH33 MoxeT okasaTb U MEeCTO YCTaHOBKM,
HanpuMep, TAroBas NOACTaHLMSA UAWU MYHKT
CEKLMOHUPOBAHUSA.

BLICOKOBONBTHAA NUTAIOLLAA CETh

>—

"
2

N

/ KOHTaKTHBIM NpoBog, /

HHrepdenc M konTpannep MITT keHTpannep
BEQNHEND YPOBHA YNPEBNEHMA 1 YNPABENEHKMA 1
YNPAANEHUA MoHWTopkHra CHE wmoHuTopkHra AHC
+Ukn  =Uc
Mpecbpazoeatent
MM koHTpONNEp HAKONKTENA
yTpREIEHUA § +Uab +Uck
MOHMTORHHTE
MH3z
Penbc
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YNpARNEHA
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YPABNEHIAA |
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YNPEENEHUA |
mMoHuTopKKra JHC
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Mpeocbpasoearent
HAKONKTENA

+Uab +Uck
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MpyHUMNWAAbBHO cnocob HakomAeHWs
3HEpPrum 1 yCTPOMCTBO, peanmaytoLLee 3ToT
cnocob, He BAMSIET Ha 00Uyl CTPYKTYpy
cvMnoBoM yactn THI3. B kauectBe «cTat-
YeCKOro» HaKoMUTEASI MOXET ObITb NpUMe-
HEH, Hanpumep, KUHETUUYECKUI HaKoMw-
Tenb (KH) maxoBuuHoro tvna.

KH MOXeT 6bITb BbIMOAHEH KaK 3AEK-
Tpuyeckaa MallunHa (MOTOp-reHeparop),
COBMELWEHHAA C MaxoOBUKOM, UMEIO-
lUlas CKOPOCTb BpalleHUA NpUMEPHO
100000 06/MWH. POTOp Takoro 3AEKTPO-
MaxoBuuyHOro arperata (9MA) poAXeH
BpallaThCs B BaKyymMe U UMETb 3AEKTPO-
MarHUTHbIW NOABEC.

CeroaHs B Poccuun TpyAHO HAUTU Npea-
NpUaTUA, BAAAEHOLLME COOTBETCTBYHOLLEW
TEXHOAOTMEN CEPUNHOro NPOM3BOACTBA
3NEKTPOMaXOBUYHbIX arperatoB MOLLHO-
CTbHO COTHM U TbICAUM KMUAOBATT C CUCTEMOM
Xun3HeobecneueHus. MoctosHHas Bpeme-
HKW, onpepeAsieMas MOMEHTOM MHepumu
3MA, orpaHWYyMBaAET CKOPOCTb MpPUEMA
3HEepruu, NoaToMy napasreAbHo ¢ IMA He-
06X0AMMO AOMOAHUTEABHOE YCTPOWCTBO,
obecneunBatollee MNPUEM MMMNYAbCHbIX
COCTaBASIOLLMX SHEPTUMN.

Peannsauma npoekta ¢ MCNOAb3OBa-
HUEM KOHAEHCATOPHO-aKKYMYASATOPHbIX
MH33 ceropHsi BO3MOXHaA Ha OTEYECTBEH-
HOM aAeMEeHTHOM 6a3e, KOMMOHEHTax, y3-
Aax 1 060pyAOBaHUMN.

BHeapeHue TexHonoruu Smart Grid
B CUCTeMe INEKTPOCHAbXXeHUsA TAroBbIX
Harpy3oK Kak OCHOBa ONTUMU3aLUu
3HeproobecneueHUA XKeAe3HbIX AOpPOT
AVHaMUKa pa3BUTUA XEAE3HOAOPOXHbIX
nepeBO30K TakoBa, YTO CTPOUTEABCTBO HO-
BbIX M PEKOHCTPYKLMA CTapbiX XEAE3HbIX
AOPOT C CONYTCTBYHOLLEN MHOPACTPYKTYPOM
oTcTaeT oT TpeboBaHui Bpemenu [11].
BHeapeHne COBPEMEHHbIX TEXHO-
AOTUHW, MOBbIWaKWUX 3GOEKTUBHOCTD
3INEKTPOTArK Ha PXA, ABASETCS BEAeHWEM
BPEMEHM, B YaCTHOCTWU, NPUMEHEHMUE TU-
6PUAHBIX HAKOMUTEAEN SAEKTPOIHEPTUM, C
MCMOAb30BAHMEM WX MYALTUOYHKLMOHAAD-
HbIX CBOWCTB M BO3MOXHOCTel [11].
MoayuaT 6oAee LWUMPOKOE NPUMEHEHKE
aBTOMaTUYECKN PeryAmpyemble npeob-
pasoBatean ¢ 6€34yroBoy KoMMyTaumedn
TArOBbIX, PEKYNEePaTUBHbLIX U aBapHiHbIX
PEXMUMOB.

a1
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OTCcyTCTBME PEKOHCTPYKLMM CYLLECTBYIOLUMX SAEKTPUHYECKUX MOLLHOCTEN XO35M-
CTBa B HEOBXOAMMbIX 06bEMAX NMOCTENEHHO MPUBOAMT K TOMY, UTO CMCTEMA SAEKTPO-
cHabxeHus «PXKA» HaumHaeT pabotatb 6€3 HaAeXalLUUX Pe3epBOoB, MOTPEOHbIX AN
obecrneyeHuss nPorHo3upyemMoro pocra obbémMa nepeBo30K. Tak, Ha HampaBAEHUU
Kysbacc - CeBepo-3anaa, no CyLLEeCTBYHOLUMM TEXHUYECKUM XapaKTepucTukam
YCTPOMCTB SAEKTPOCHaBXEHUS, AEHCTBYIOT OrpaHMYEHMS Ha MPOMYCK MN0e3A0B BECOM
6000 TOHH ¢ uHTepBaroM A0 10 MuHYT. Ha y4acTkax npoTsxXEHHOCTbHO 899 Kuaome-
TPOB (12,2% npoTsXEHHOCTM HanpaBAEHUS); Ha HanpaBAeHnn Kyzbacc - A3oBo-Yep-
HOMOPCKHMH TPAHCMOPTHbIN Y3eA—Ha npoTskeHun 839 kurometpoB (22,4%); Ha Ha-
npaBAeHnmn Kyabacc — AarbHui BocTok—Ha npotsxeHun 1935 kunometpos (24,5%).

Mo pacuetam BHUWKT u TOAT BeAnynHa ToKa, noTpebASIEMOro 3AEKTPON0e3A0M
npu ckopoctn pABuxeHuss 250 km/dac, —4200 A (¢ yuEToM cOb6CTBEHHbIX HyXA). TOKO-
Bble Harpy3ku cet KC-200: armtenbHbie — 1840 A; TpexmuHyTHbie —2390 A; 0AHO-
MUHYTHbIE —4590 A. [103TOMY CTOUT 3aAada yBEAUYEHNS HAarpy304HOM CrnoCcOBHOCTH
CeTu ¢ yYETOM BPEMEHM X0Aa@ BbICOKOCKOPOCTHOIO oesAa rno MeXrnoACTaHLMOHHOM
30HE TOKOpacnpeAeAeHUs Mo BETBAM KOHTaKTHOM CETH.

ONTUMMUCTUYEH NPOFHO3 CO3AAHUA MOLLHbIX HAKOMUTEAEN
9HEPIUU, AOCTYMHbIX AN NPAKTUMECKOW PEAAU3ALIUU

HA 3AEKTPUOULUPOBAHHbIX AOPOrAX B LEAAX HAUAYYLLEIO
MCNOAb30BAHUA SHEPTUU PEKYNEPALMUU, CTAAXKUBAHUA CYTOYHOM
HEPABHOMEPHOCTU SAEKTPONOTPEBAEHUA OT SHEPTOCUCTEM

AnekTpudrkaLmsi Aopor ByAET OCYLLUECTBASTLCS, M0 KpakHe Mepe B NepBoy YeT-
BEPTU HbIHELLIHETO CTOAETUS, MPEUMYLLECTBEHHO Ha nepemMeHHoM Toke 25 kB 50 [L.
OAHaKo B OTAGAEHHOV MEPCNEKTUBE, MO Mepe MPOrpeCcCHpPyHOLLErO pa3BUTUSI CUAO-
BOM YnpaBASIEMOK MOAYNPOBOAHWKOBOM TEXHUKM, BO3MOXHAa MOCTaHOBKa 3aAaqyu
MPUMEHEHNS AN INEKTPUYECKOMN TAMM MOCTOSIHHOIO TOKa MOBLILUEHHOIO Harpsxe-
Hus 24 KB, AT KOTOPOro SHepreTMyecKas 3PYEKTMBHOCTb B COMOCTaBAEHNM C TAroM
nepemMeHHOro Toka MOXET oka3aTbCsi 6oaee BbICOKOM (110 aKoHOMUM aHeprin, KIA,
3AEKTPOMArHUTHOM COBMECTUMOCTH). «SIAPO» MPOBAEMbI— CO3AaHNE SAEKTPOMOABMX-
HOro coctaBa Ha 3T0 HarpskeHue.

McnoAb30BaHME CUCTEM HAKOMAEHUSA
3AEKTPOIHEPIUN ANl SAEKTPOTATM MNO-
3BOAWUT MO3TAMNHO MOAOMTU K paspabotke
TATOBbIX NpeobpasoBaTenelt NepemeH-
HOMO M MNOCTOAHHOIO TOKa Ha 24-25 kB.

Pa3BuTHE CTPYKTYypbl TATOBbIX MOA-
CTaHUMW He MOXET U He AOAXKHO ObITb
NPOCTbIM HapalMBaHWEM KOAMYECTBA
U MouHocTM TIM. OYeBMAHO, 4YTO CTPYK-
Typa aHeproobecneyeHus TATOBbIX Ha-
rpy3oK AOAXHA OblTb ONTMMM3MPOBAHA
CO3AaHMEM XOPOLIO CTPYKTYPUPOBAHHOM
MHOOPMALIMOHHON CUCTEMDI, C TEKYLUMM
MOHUTOPUHIOM ABWMXEHUS COCTABOB MU
BO3MOXHOCTbIO 3aAaHWUA pexuma Kaa-
cTepa B COOTBETCTBUM CO CAOXMBLUMICS
CUTyaLMEN Ha y4yacCTKe XEAEe3HOM AOPOTU.
BbiCOKyto cTeneHb apanTUBHOCTM KAacCTe-
pa MOXHO MOAYYMTb MYTEM CUCTEMHOrO
noAxoAa K pa3paboTke CMAOBOM CTPYKTY-
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pbl TArOBOM MOACTAHUMU U €€ OYHKUMO-
HaAbHbIX BO3MOXHOCTEW.

Ob6ecneyeHne HOBbIX BO3MOXHOCTEN
TN nyTém yCTaHOBKM AOMOAHWTEABHOIO
y3KocneumMaaMaMpoBaHHOro obopyao-
BaHWSA — BOABTOAOBABOYHbBIX YCTPOWCTB,
YCTPOWCTB MOMNEPEYHON KOMMNEeHCcauuu,
pekynepaTopoB U T.A.—TpebyeT B3anmoy-
BSI3KM aArOPUTMOB PaboTbl 3TUX MOAYAEW
Mexay cobor U B 0COBEHHOCTU C YCTPOW-
CTBaMW CUrHaAM3aUMK LIEHTPAAU3aALUUN U
6A0KMpoBKK (CLIB). Takan B3anMMoyBsi3ka
06yCAOBAEHA TEM, UTO MO CBOMM GYHKLUM-
OHaAbHbIM TpeboBaHUAM 3T0 0b6OpyAOBa-
HUE MOXET Cco3AaBaTb KOHGAUKTHbIE CUTY-
alUuK, KOTOpble CYLLECTBEHHO YCAOXHSIOT
HacTporky u paboty Bcex cuctem Tl u
CUB. Ucnonb3oBaHne THIO3 Kak MyAbTW-
dYHUMOHAABHOTO YCTPOWCTBA MO3BOAAET
peluaTtb Bce 3apayu yNpaBAEHWA B €AMHOM
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anroputMe undpoBoro ynpasaeHusa NTH33
N WUCKAKOUUTb BO3MOXHOCTb BO3HMKHOBE-
HUS KOHOAMKTOB, 0BYCAOBAEHHBIX BO3MY-
LLAIOLWMMU BO3AENCTBUSIMMN.

Pekynepauus Ha TAroBbIX MOACTAHLMAX
NMOCTOSIHHOTO TOKa peaAu3yeTcsi C MoMo-
b TUPUCTOPHBIX MHBEPTOPHbIX YCTAHO-
BOK. HeTpyAHO OLEHWTb, UTO Npu pekyne-
pauMu 3HEPrMn KOHTAKTHOrO MpPOBOAA C
HanpsxeHuem 4000 B An HOMUHAABHOTO
Hanpsxenus 3300 B, yron ynpaBaeHus
WHBEPTOPOM (&) cocTaBuT 35 3A. rpaa. Aas
obecneueHns yctonumBon paboTtbl MHBEP-
Topa HeobxopMMo obecneunTb 3anac no
yray (&) AN BOCCTaHOBAEHMS 3anuparoLmx
CBOWCTB TMPMUCTOPOB MHBEPTOpPA, YTO CoCTa-
BUT eLlle 3-5 aA. rpap. Haanune MHAYKTUB-
HOCTW B KOHTYpe KOMMYyTauuu MHBEpPTOpa
NMPUBOAMT K UHTEPBAAY COBMECTHOM pabo-
Thl BbIXOASILLLETO M3 paboThl U BXOASILLETO B
paboty TMpUCTOpa. ITOT MHTEPBAA MOAYUMA
Ha3BaHWe yrAna KOMMyTauuKU. Kak npaBuAO
YrOA KOMMYyTaUuMK (Y) B TakUX yCTaHOBKax
npy¥ HOMWHAABHOM Harpy3ke COCTaBASET
ot 15 po 30 aA. rpaa. Takum 06pa3om cym-
MapHbIA yron caBura (a+d+y/2) MOXHO
oueHnTb B 45-48 3A. rpaa. CarepoBaTens-
HO, MHBepTOp ByaeT paboTatb € CoS ¢ ~ OT
0,67 po 0,7, T.€. NOTPEOAATL M3 CETU MOLLL-
HOCTb CABUra (MHAYKTUBHYHO COCTaBASitO-
LLLYIO) MPUMEPHO TaKOM Xe BEAMUMHDI, KaK
M aKTMBHYIO MOLLHOCTb. Kak BMAHO, 0be-
crneunBas pekynepauuio, WMHBEpTOpHas
yCTaHOBKa TArOBOM MOACTaHUMW YBEAWUYU-
BaeT MHAYKTUBHYIO COCTaBASIHOLLYHO Harpys-
KM Ha CeTb, YUTO COOTBETCTBYET YBEAUUEHWUIO
3HaUeHWA TOKa Ha 3axMmax UHBepTopa B
V2 pas, a yBeAnueH1e notepb B 2 pasa.

K coxaneHnuto, npumeHeHue N’H33 ana
LEAEN INEKTPOTATM Ha XEAE3HOW Aopore
BOCMPUHUMAETCH CAULLIKOM Y3KO: AMBO AAS
pereHepaumy aHEPTMU TOPMOXEHUS, AMOO
AN KOMMEHCaUMU TEKYLLUMX W CYTOUHbIX
KonebaHui noTpebAseMor MOLLIHOCTbIO B
KOHTaKTHOM ceTu. Mo cyTu, rMépUAHbIIA Ha-
KOMWUTEAb SNEKTPUYECKON 3HEPTUU ABASET-
€Al MyABTUPYHKLMOHAABHBIM YCTPOMCTBOM,
NoO3BOASAIIOLWMM peaAn3oBaTb LUMPOKUM
cnektp ¢ykuumn, obecneunBan BbICOKYHD
cTeneHb ynpasasemoctu Tr1.

MpumeHeHre THI3 no3BOASIET UCKALO-
UNTb OTAEAbHbIE YCTAHOBKM peKynepauuu
3NEKTPOIHEPTUM, OTAEAbHbIE YCTPOMCTBA
KOMMeHCcaLuM PeakTMBHOM COCTaBASO-
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lew Toka, cneumanbHble BOAbTOAOOA-
BOYHbIE YCTAHOBKM AAA cTabuAM3aLuu
HanpsXeHNA Ha KOHTAKTHOM MPOBOAE.
AOMOAHUTEABHO NOSABASIETCA BO3MOXHOCTb
NMOAYUNTb 3ODEKTUBHYIO 8KTUBHYIO PUAb-
TPALMIO KaK MO BXOAHbIM, TaK U MO BbIXOA-
HbIM 32)XMMaM TATOBOW MNOACTAHUMW.
PasmeleHre MTHI33 Ha noctax cekumo-
HUPOBAHUA MO3BOAAET PEaAU30BaTb raAb-
BaHWYECKYIO Pa3BA3KY CEKLUMIA C BO3MOX-
HOCTbIO TpaH3WTa 3AEKTPOIHEPIrMU 4Yepes
CEKUMM U BbIPaBHUBAHWUA HanNpskeHus Ha
KOHTaKTHOM MPOBOAE C ABYX CTOPOH U30AU-
pyroLIMX BCTaBOK. MHTerpanbHasa peanvsa-
uMsa Bcex BO3MOXHocTen MTHI3 nossoaser
obecneuntb MakCUManbHO 3POEKTUBHYHO
paboTty Npu OAHOBPEMEHHOM YBEAUYEHWMU
nponyckHor cnocobHocT XA. BHeapeHue
TaKoW TEXHOAOTMU NO3BOASIET MO3TAMNHO, MO-
AEPHU3MPYA TArOBbIE MOACTAHLUMKU, CTPOUTb
HOBYIO cucTeMy 6e3 paspyLLEeHNUA CTapo.

Peannsauus rubpuaHbIX HakonuTenen
3NEKTPUUECKON 3HEPrun

Kak yxe otmeuyanocb paHee, TMOPUAHDIN
HaKOMUTEAb COAEPXMT YETbiPe OCHOBHbIX
y3Aa (puc.3):

1. UHOOPMAULMOHHO-YNPAaBASIIOLLMI Y3eA
(DC-DC KoHTpoAnep, KoHTpoanep Ccrat
KOHTpoArep CAMH M MHGOPMaLMOHHO-aHa-
AUTUUECKUI KOHTPOAAED).

2. Y3en CMAOBOrO MOAYNPOBOAHUKOBOTO
npeobpasoBatenst (DC-DC koHBepTOP).

3. Y3eA rMbpUAHOrO HaKOMUTEAS KOMMEH-
caumu 6bicTpbix npoueccoB (CAWH).

4, Y3en rMbpUAHOTO HAKOMUTEAS KOMMEH-
cauum MeAAeHHbIX npoueccoB (Cctar).

B3saunmoaeicteue y3nos NH33 ocy-
LLLeCTBAAIETCA NO BHYTPEHHEMY WHTEp-
dency. Mo MHOOPMALMUOHHOMY UHTEP-
dency ocyllecTBaseTcs cbop Tekylien
MHGOpPMaLMMU 06 INEKTPUUYECKOM CO-
CTOAAHUM KOHTAKTHOM CEeTU, O TeKyLlen
MHGOPMaLUMK NO TATOBOW MOACTAHUMU
W, NPU HEOBXOAMMOCTH, O MpoLeccax Ha
BXOAHbIX M BbIXOAHbIX 3axumax TI1. Yepes
UHTEPDENC BEPXHErO YPOBHS ynpaBAe-
HUS peanusyetcss obMeH MHOopmaumen
U koMaHAaMK ¢ ACY BEPXHETO YPOBHS, U
AMCNETUYEPCKUM MYALTOM.

Y3eA TMOPUAHOIO HAKOMUTEAS] KOM-
neHcaumu ObICTPbIX NMPOLECCOB 0ObIYHO
peaAn3yeTcsl Ha CynepKoHAEHcaTopax Kak
9AEMEHTE C MAKCMMaAbHO BO3MOXHbIMU

AMHAMWUYECKMMK NpoueccaMmu no obme-
Hy 3Heprun. Ha CceropHsIWHWA AeHb, Mo
CKOPOCTHOMY 0OMeHy 60AbLLIMX 0O6bLEMOB
3HEPrUU C UCTOYHMKOM W Harpy3kKoM, anb-
TEPHATUBbI KOHAEHCATOPHbLIM Hakonure-
AIM HeT. AMHaMuKa MNpOLECCOB AUKTYeT
cneunMounky pexunmoB pabotbl CaMH W
onpeAensieT aAropuUTMbl GYHKLUMOHUPOBaA-
HWA 31oro yana B NH33. Y3en rmbpuaHoro
HaKOMUTEASl KOMMEHCALUUU MEAAEHHbIX
npoueccoB CcraT B peaAM30BaHHbIX Ha-
KOMUTEASIX IAEKTPOIHEPruu MOCTPOEH,
Kak npaBuAO, Ha Li-10 akkyMyAATOPHbIX
6aTtapesx. COOTHOLLUEHWE MEXAY 3Hepre-
TUYECKON EMKOCTBIO «AMHAMUYECKOW» M
«CTaTUUYECKOM» YacTen HaKOMMUTEASS AOAKHO
ONPEAEAATLCA AAS KAXAOTO KOHKPETHOIO
yyacTka XeAe3HOW A0OPOrv B 3aBUCUMOCTU
OT KOHKPETHbIX CBOMCTB 3TOr0 y4yactka U
rpadrka ABUXEHUSI COCTaBOB.

Y1066l ONTUMU3MPOBATL MOTOKU IHEP-
TMU U MWUHUMU3NPOBATb CBSI3aHHbIE C
3TMUM NoTepu HeobxoaMMo Honee paumo-
HaAbHO OCYLLECTBAATbL OOMEH HaKOMAeH-
Hoii B MTH33 aHepruun. Aaa ontMmMuM3aumu
3TOro npouecca tpebyetca obecneuynTb
pauMoHanbHbI BbIBOP MecTa YCTaHOBKM
U MOAKAKUEHWUS TMOPUAHOIO HAKOMUTEAS,
paspaboTaTb apekBaTHYO MOAEAb pac-
NPEeAEAEHUS] 3HEPreTUUYECKUX MOTOKOB MO
TArOBbIM MOACTAHUMAM U MEXAY HUMMU,
a Takxe yyacCTBYHOLWMMHU B HUX COCTaBa-
Mu. Toraa 6yAeT BO3MOXHO peaAn3oBaTb
ynpaBAeHUe, KOTOpoe o6ecneynT MOAHO-
MacluTabHoe ¢yHKUMOHMpPoBaHUe THI3 ¢
peaAn3aumei BCex ero BO3MOXHOCTEMN.

Obuwee ¢yHKUMOHMpoBaHWe MTHII 3a-
paeT ACY BepxHEro ypoBHSA, KOTOpOe onpe-
AensieT:

1. Tekyllyto ueab pabotbl TH33;

2. aHepreTMyeckoe cocTtoAaHune H3IJI,
NPeALLECTBYHOLLEE ONPEAEANEHUIO LIEAK;

3. 3HepreTMyeckoe COCTOSIHWUE CEeKLMU
TArOBOW CETH, BKAIOUYAS TATOBbIE NOACTaH-
LMK, CBSI3aHHbIE C HEN, NPEALLECTBYHOLLEE
ONPEAEAEHUIO LEAK;

4. TpaekToputo noeeaeHua FTHII ans ne-
pexopa B COCTOsiHWME, obecneunBatollee
AOCTUXEHME LeAu;

5. Tpaektopuio noBepeHns NTHII ana pea-
AM3aLMKU NOCTAaBAEHHON LeAW;

6. aHepreTMyeckoe COCTOsIHWE MOCAE AO-
CTUXEHUSI MOCTaBAEHHOW LEeAM U 3aBep-
LLEeHUs npouecca.

7. ouepepHyto Leab pabotbl FTHIJ;

8. TpPaeKTopUIO MOBEAEHMA NEPEXOAA B HO-
BO€E COCTOSIHWE, AN AOCTUXEHMUS OUepep-
HOW LLeAW.

B kauectBe npumepa MOXHO pac-
CMOTpEeTb noBeaeHne THI3 B oXupaHMK
pexvma pekynepaumu. AAs 3TOro Heob-
XOAMMO:

e CNpOrHO3upoBaTb BO3MOXHYH 3HEp-
rMI0 pekynepaLmu;

* CNPOrHO3UpPOBaTb IHEPreTUYecKue no-
TOKM N0 PUAEPaAM TATOBbIX NOACTAHLMI M
Mo KOHTaKTHOM CEeTH;

e  OMNpPeAeAnTb BO3MOXHOro notpeburens
3TOM SHEPIrUK;

e ob6ecneynTb BO3MOXHOCTb MpuUéMa
310N 3Heprum B NTHIJ;

* B CAyYae HeobxoaMMOCTH obecneunTb
nepeaavy M3AMLWIHEN 3Heprun u3 THII
(onpeapeAMTb MecTo, BpeMsA W NyTb nepe-
AQUU USAULLIHEN SHEPTUM).

Mocae noarotoBkM THI3 K pexunmy
pekynepauun, GopMUpyeTca TpaeKTopus
pekynepauuu (npuéma aHepruun u eé pac-
npeAeAeHUe MexAy AMHaMUYECKON U CTa-
TMUYECKOW YaCTblO HAKOMWUTEAS], @ NPW BO3-
MOXHOCTU —Nepeaaqa notpebutento) n eé
3aBepLueHus. Nocae 3aBepLIEHUA pekyne-
pauMu onpepensieTca HoBas LeAb: XpaHe-
HWe HaKOMAEHHOW 3HEpPruK UAK Nepepaya
€€ B TOUKy aAeduumTa.

Takum o6pa3oM, Ha OCHOBE HaKo-
NAEHHOW CTaTUCTUKK, FpadPuKa ABMXEHMUSA
COCTaBOB, MPOrHO3a ABMWXEHWS COCTaBa
Mo y4yacTky MyTW, MOHWTOPUHra TEKYLLEro
COCTOSIHMA Y3AOB HAKOMUTEASI U IAEKTPU-
YeCKMX napamMeTpoB KOHTAKTHOM CceTH,
dopmMUpyrOTCA pPexXmMbl paboTbl HaKoNKTe-
Afl, UTOBObI 0HECMEUNTb ABUXEHUE SHEPTUU
yepes HakomuTeAb, NyTEM 3apaHUS TEKy-
LLMX YCTAHOBOK WU KOMaHA Mo MHTepdency
BEPXHEr0 YPOBHA YynpaBAeHus. [porHos
pexvma ABUXEHWMA cOocTaBa MO Y4yacTKy
nyTM MOXET GOPMUPOBATLCA Ha OCHOBa-
HWM MMetoLLmMXCa Pa3paboTok, METOAMK U
CMeunanM3MpoBaHHbIX MaKETOB MPUKAAA-
HbIX Nporpamm [13,14].

Kak yxe oTmeyanocb, 3HEProEMKOCTb
M MOLLHOCTb YCTaHOBAEHHOro 0b6opyaoBa-
HUA THO3 onpeaenstotcs GyHKUMSMK, BO3-
AOXEHHBIMW Ha HAaKOMWUTEAb, MPOAOAbHbBIM
npoduremM nyTW, XapakTepucTMkamu Cco-
cTaBa U T.A. Kaxabl M3 MEPEUNCAEHHbIX
noKasaTeneil BAMAET Ha CTPYKTYpy W ycTa-
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HOBAEHHYI MOLUHOCTb BXOAAWMX B THII
KOMMOHEHTOB.

OueHb BaXHbIM MoOKa3zaTeAeM, BAU-
AWMWM Ha YCTAHOBAEHHYH MOLLHOCTb
HaKOMUTEABHbIX 3AEMEHTOB 1 Npeobpaso-
BaTeAEelN, SIBASIETCA COOTHOLLUEHUE MEXAY
3HEPrnen HaKOMAEHUA U XpaHeHusa (B
«CcTaTMyeckomn» yactm N’H33) n nukoBbIMHK
3HAYEHUAMM MOLLHOCTU, MPUHUMAEMOM
13 KC nAn BO3BpaLLAaeMoOn B Hee (B «AU-
Hamuyeckon» vactn FHI3). IToT noka-
3aTenb MOXET AocTuratb 3HauyeHua 10 u
6onee.

Takum 06pa3om COOTHOLLEHUWE YyCTa-
HOBAEHHOW MOLLHOCTW NpeobpasoBaTteneit
B «CTATUUYECKOM» U «AMHAMMWUYECKOM» YacTu
TH33 mMoXeT oTAMuaTbCcs Ha NOPSAAOK U 60-
Aee, UTO, MPOMNOPLMOHAABHO, OTpaXaeTcs
Ha ueHe. o3ToMy AOCTaTOYHO CAOXHO,
AaXe 3KCNEePTHO, B LLEAOM OLEHUTb YCpeA-
HEHHblE YAEAbHblE CTOMMOCTHbIE U 3HEp-
reTMyeckue nokasaream rubpUAHOro HaKo-
NUTEASI SHEPTUMN.
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