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K BOITPOCY CHHKEHUS SHEPTOITIOTPEBJIEHUSA
BUHTOBBIMH 3JIEKTPOJOMKPATAMMU THUIIA JIT-40

OnauM  ¥3 MyHKTOB  OOHOBIICHHON DHEPreTHYECKOM CTpaTeruu
VYxpannsl Ha nepuon 10 2030 roma, yreepxaennoi 24 wmons 2013 ropa,
IIpelyCMaTpUBacTCs 3HAYUTENILHOE CHWKCHHE noTpeOneHus
3HepropecypcoB B 3koHoMHKe [1]. Cpemm MommbIX moTpebureneit
QJICKTPOIHEPIHH TPEANPUATHS «YKP3ai3HUII» 3aHAMAIOT HE IOCIEHEe
MECTO.

Vkpauna, wumMes BEINOJIHOE, MCTOPWUYECKH  CIIOJKUBINEECS,
reorpajpudeckoe MONOKEHHE, SBIAETCS ONHUM M3 TJIaBHBIX YJaCTHHKOB
TPaHCTIOPTHOU cucTeMbl EBpona-Asus. Uepe3z YkpauHy mpoXomsT: 4eThipe
W3 IeCATH MeXIYHApOIHBIX TpaHCHOpTHHIX Kopumopa (MTK) — Ne 3, Ne 5,
Ne 7 (Bommeri), Ne9; mecte xopuaopoB OpraHmsaiiy COTpPYJHHYECTBA
xenesabix gopor (OCKII): Ne 3, Ne 4, Ne 5, Ne 7, Ne 8 m Ne 10 [2]. Kpome
sroro Ykpauna B 1996 roay npucoeamMHMIACHE K YYACTHIO B IIPOEKTE
MEXIYHApOMHOTO  TpaHCHOpPTHOro  Kopuaopa  Espoma-Kaskas-Azus
(TRACECA), a coBmecTHO ¢ [Tonbmeit, Haana peamusanuio nmpoekta MTK
I'mancek-Onecca. Beg 3T0, ¢ yd4eToM BBIXOJOB K MOPIO W pa3BeTBICHHOM
TPaHCTIOPTHOW HMH(PACTPYKTYpOii, BEIBOMUT YKpawHy Ha MEPBOE MECTO B
Espomne, Tpetse B EBpazun u 6-e B Mupe mo mokasaremo ko3ddummenta
TPaH3UTHOCTH.

Yepes TpaHCHOPTHYIO ceTh «YKP3ali3HUI» NEPEBO3ATCA IPYy3bl U
nacCaXupsl B HanpasieHusX 3anaa-Bocrok, Cesep-tOr. JKenesnsie goporu
YKpaWHBEI HENOCPEICTBEHHO B3aUMOJECHCTBYIOT C JKEJIEC3HBIMH JIOPOraMH
Poccmiickoit ®enepanmu, Bemapycw, Mommosel, [Tonsmm, CroBaknu,
Benrpun u Pymemum uepe3 56 nymktoB mnepexona rpanmisl. OcoGoe
BHUMaHue clexyeT oOpaTHTh Ha TYHKTH Iepexofa CcoO CTpaHaMH
EBpocoroza (ma rpamumax co crpanamMu EBpocorosza paGotaror 13
XKEeNe3HOMAOPOKHBIX CTAHIMK), depe3 KOTopkle 00BEM MEPEeBO3OK T'PY30B
«YKp3ami3HMII», HanpuMep, 3a Iepuoj] sHBaph-okTa6psr 2013 roza
cocraBu 39,4x10° TorH [3].

HcTopryecky CIIOKUIOCH TaK, YTO IIHPHHA IKENE3HOAOPOKHOM
KOJIEW OCHOBHBIX Marucrpaieif VYKpawHBI IO CTaHZApTy COCTaBIISET
1520 MM, a B EBponie — 1435 Mm.

Pa3nuna B mmpune Kojiew TpebyeT:

1. mm6o mocTpoeHHs KOJeH 0MHAKOBOM INHPHHBL;
2. mi60 W3MEHEHHS PACCTOSHHS MEXIY KOJecaMH KaXIOH KOIeCHOM

Hapkl TEJIEXKEK BaroHOB.

B ocymectBienun mepBoro Bapmanta B 2008 romy ObIn

IpEACTaBIICH ITPOEKT rpy3oBoOro Kopuzaopa HallMOHAJIbHBIMHA
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KENC3HOIOPOKHBIMU  KOMITaHusIMH  ABcTpuH, Poccun, CrloBakum wu
VKpaunbl, HeIBl0  KOTOPOTO  SBIANOCH  CO3MaHWE  TIPSIMOTO
XKEJIE3HOJIOPOXKHOIO cooOmenns Mexay EBpomod u  Asuwelt myrem
IpOMNIeHUs cymecTBytomei nuaan ¢ komeedt 1520 mm ot Kommume
(CnoBakust) no Bemnt [4]. Ho ans sroro HeoGXOAMMBI OrpOMHBIC
KallUTAIOBNIOXKEHUs W OONbIIoe KONMMYECTBO BpEMEHH, IUTIOC Ha
Hepe/ie/bIBAEMBIX IYTAX MNPUAETCS OCTAHABIMBATH JBUXKCHHE, a 3TO
Oonbmmme YOBRITKH [UIS JKENEe3HOH NOporH W HeymoOCcTBa I TAcCaXupoB.
Obmas peneccusi SKOHOMHKH CTPaH, KOTOPHIE SIBISIOTCS YYaCTHHKAMH
MpOEKTa MHUPOKOI KOJIEH, He O3BONAET B Omkaifiee BpeMs IPHCTYIHUTE K
€ro peau3aum.

Bropoii myTe MOXeT OBITH pearTH30BaH pa3HEIMHA BapHaHTaMH [5]:

1. MoOXHO HpPONIOXKHUTH COBMEUICHHEIM, C TPETBUM PEIILCOM,
MyTh — 9TO JemeBO W CpPaBHUTENBHO TPOCTO B IUIaHE
TEXHHYeCKOoro ucnonenus. Ho Ha mnpakTuke ero
peanu30BaTh HE yIaeTcs — CIUIIKOM CIOXHEIE pa3BA3KH Ha
CTaHIMSAX U pa3zbesax.

2. Tlepecagka maccaXXupoB W MeEperpy3ka Tpy30B B HOBBIX
cOCTaB. DTOT BapHaHT CO3J[aeT MHOTO HEYHO0OCTB, KaK TpH
nepecanke MaccaXwpoB, TaK W TPH TEeperpyske Tpys3oB, a
TaKkxke TpedyeT MHOTO BPEMEHH.

3. IlpuMeHeHHWe  KONECHBIX TMap C  aBTOMATHYECKOM
pPETYIMPOBKON  paccTOSIHHS ~ MEXAy Koiecamu. EcTthb
HECKOJBKO ~aNbTEPHATHBHLIX BAPHAHTOB pEIIEHHA, HO
KaXJIbId U3 HUX 00JIaflaeT CBOMMH HEJIOCTATKAMM, I1OITOMY
JI0 CHX [1Op HET ONTHMAJIBHOIO BAPHAHTA.

4. 3ameHa TenmeXeK WMAM KOJNECHBIX Map Ha WMeEoeMcs
cocrase. [Iporcxomut 3T0 Tak: COCTaB 3aXOJMT HA YYaCTOK,
Ha KOTOPOM IIPOJIOKEHHI Be Konen (mupunoit 1520 u 1435),
3aTE€M BaroHb! MOJHUMAIOT U U3-TI0J] HUX BBIKATHIBAIOT OJHU
TEJIEXKH, a Ha UX MECTO 3aKaThIBalOT apyrue. Beck mpormecc
3aHUMaeT OT 3 10 8 "acos.

Ha ceropnrsmmmii nens (ma  Ha Grmxaifimee Gyayimmee) 4eTBEPTHIMA
BapHAHT SBIISETCS OCHOBHEIM.

JUid TOXHATHS BArOHOB IIPU 3aMeHE KOJIECHBIX TeJeXEK MPUMEHSIOT
NOJBEMHBIE KOMIUIEKCHI, COCTOSIIME W3 BHHTOBHIX JIOMKpAaToB, paboTa
KOTOPBIX CTPOr0 CHHXpPOHM3WpoBaHa. JIns TOXHATHS OMHOTO BaroHa
TpeOyercs 4 nomkpara. KOHCTpYKIMH 53THX JIOMKPATOB aHAJIOTHYHEI
JOMKpaTaM, IIpEMEHSEMBIM B JIETIO0 TPH MOABEME TPAHCIOPTHHIX CPENCTB
JUIS BBINOJIHEHHS Pa3IW4YHBIX paboT: TEXHHUYECKOTO OOCIyKUBaHUS,
peMoHTa ¥ T.1. Ha prcynke 1 npencTaBineHO HECKONBKO TaKHX JOMKPATOB
Pa3HBIX IPOH3BOJIHUTENIEH.

MaccoBocTs MOOBEMOB M ONMYCKaHWH Ha CTAaHIMAX Mepexoia
HATAJIKMBAET HA MBICIH IPOAHAIM3UPOBATE ATy KOHCTPYKIHMIO JOMKpara ¢
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TOYKH 3peHHs SHepronorpednenus. OcoOCHHO 3TO CTAlO0 aKTyalbHbIM B
HACTOsIIEe BpEMS — BpeMsI SHEPreTHIECKOTO TOJI0JAHMUS.

a 6 8
Pucynok 1 — BUHTOBBIE JOMKpPATHI Pa3AYHBIX IPOU3BOUTEIEH:
a) IIAO Ogecckuii MamEHOCTPOUTENbHBIN 3aBoj «KpacHas rBapius)
(Ykpauna); 6) KyGampxenmopmam (Poccus); 6) Whiting corporation,
Monee (Illinois, USA).

AHanu3 KOHCTPYKIMM JIOMKPaTOB pas3imyHbix ¢upMm (puc.l)
MOKa3aJl, 9TO B HHX YCTaHOBJIEHBI BHHTOBBIE KHHEMATHYECKHE TIApBl TPEHUS
ckonbkenus. Harmpumep, Ha prc. 2 npecTaBieHa BHHTOBas apa TPEHUS
CKOJIB)XEHUS, YCTAaHOBJIEHHAs B ToMKkpaTax ¢pupmer Whiting Corporation.

Bce oMkpaTel  BBIONHEHBI IO OJHON ¥ TOW K€ KMHEMAaTHYECKOH
cxeme (pumc.3). BuHT 2 ¢ mpsMoyromsHOM pe3b6oif BEPXHMM KOHIIOM
ONMHMpaeTCs Ha IIABAIOIMIMKA IIapUKOBEIN chepudeckuii MOMMUITHAK 1,
KOTOPBIA JIONyCKAaeT HEOONBINHE YITIOBBIC OTKIOHCHHS OCH BHMHTA4 OT
BEPTHKAJH B MPOIecce MOoABEMA TPaHCIIOPTHOTO cpeacTBa. CompsikeHHas ¢
BHHTOM OpOH30Bas raifka yCTaHOBJIEHA B MOABHXKHYIO KapeTky 4. Hunxnmii
KOHEIl BHHTA TWOIy4YaeT BpallaTelbHOE IBIKEHHE OT TIOOOHIHOTO
YEPBAYHOTO PEAYKTOpa 5, Y4EpBAK KOTOPOro Hepe3 Mydhry 6 CoeldHEH C
BamoM snekTpoxsurarens 7. C TOABWKHOM KapeTKoi 4 NOIBHKHO
COCIIMHACTCS BBHUIBMKHAS onopa 3, KOTOpas MOJBOJMUTCS I10J] MECTO
ONMUpaHus MOJHMMAEMOr0 TPAHCTIOPTHOTO CPEACTBA. JTO MepeMeleHne
YCTAQaHOBOYHOE M B TOPHU30HTAILHOM IUIOCKOCTH OCYMIECTBISETCS IPU
noMOIMM 3y04aTopeeuHOlf Tepefauyd BpYYHYIO, a B BEPTHKAILHOM
IUIOCKOCTH JIO KOHTAKTa C BarOHOM IpH NOMOIIM 3jieKTpoasurarens 7. Tax
KaK yCTaHOBOYHOE JBH)KEHHE, IPOUCXOAUT MIPH OTCYTCTBHE HArpy3Kku F, To
[IPY 5TOM HJIET HE3HAYHUTEIBHOE MOTPEOIICHHE HNIEKTPOIHEPIHH.
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Pucynok 2 — BunToBas KuHeMaTu4eckas napa
TPEHUS CKONBKEHUS.

[Tpoanamu3npoBaB KHHEMAaTHUYECKYIO CXeMY, MPHXOOUM K BEIBOIY,
4TO TOTEPH DJICKTPOIHEPrHH OYAYT B CIEAYIOMHUX MECTax: B BEPXHEM
MOAIIUITHAKE; B BUHTOBOH KWHEMAaTHYECKOW Mape; B 30HaX KOHTaKTa
POJIMKOB KapeTKH ¢ HAUPABISIOMIMMH; B COEIMHECHUH BHHTA ¢ IIOOOHIHBIM
PEIYKTOPOM; B CaMOM pPEIXYKTOpe W B MydTe, COeIUHSIONMEH IBUTATEND C
pexykropom. Kak mssectno, KIIJI mocnenoBatensHOro psma ycTpoiicTs
Bcerga Oyner Meneine HauMenbmero KIITJ{ ycrpoiicTa, BXoasmero B 3TOT
pan [6]. B oroit kuHeMaTUYECKON IEH YCTPOMCTBAME, HMEIOIAMH HA3KHIM
KIT[l, sBnsroTcs BHHTOBasS KWHEMAaTHYecKas Mapa TPeHHsS CKONBXEHHS W
YepPBIYHBINA PEAYKTOD.
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Pucynok 3 — Kunematuueckas cxema jjomkpara J{T-40.

B nacrosmiee BpeMs U1 moabéMa OTHOTO BaroHa YCTaHABIMBAIOT 4
Jnomkpara tana J{T-40.
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B nomxpare TtemnorozHom J[T-40 (rpysomomsémuocts 40 T),
BemyckaeMoM [TAO Opecckmii MammHOCTpouTensHBIH 3aBon «KpacHas
reapaus» [7], ycTaHOBJICHBI:
— rnoGonmnsi pexykrop PI'CJI-160-50 ¢ KIII », = 0,75;
— BHHTOBas KMHEMaTHYeCKas Mapa TPEHWS CKONBKEHHS (BHHT
u GpoH30Bas raifka ¢ IpsAMOyronbHoit pe3sboii [Tp 110x14, y
KOTOpO# cpejuuii  jumamerp dhr = 104 MM, BHyTpeHHHI
auameTp di = 96 MM 1 mar p = 14 Mm);
— DJJIEKTPOJIBHUTATENh  TPHBOAA  MEXaHHW3Ma  IOJXbeMa
4AMY160S8Y2 ¢ HOMHHAIBLHON MOIMHOCTHIO Py = 7,5 kBT
TPH YacTOTe BPAMIEHHUS /1y = 750 MuH .

R o R s R W St e SO AT A oo 3 U W LTSI
I'py3011015€MHOCTH JOMKPAaTHOM CTOMKH 40T
MunrManbHas BHICOTA MONOKEHHUS BELIBHKHOMN OLOPHI A,y 880 MM

MaxkcumanbHas BEICOTA TTONOKEHUs! BHIABHKHOM OTIOPHI Mmax | 2600 MM

Macca 3arpyxenHoro BaroHa coctaBiuser ~100T, mpm 3TomM B
Barone Gyzet ~ 80 T rpysa. ITpu rpysonoroke 39,4x10° T 3a 10 Mecsnes Mbi
nomyanM  39,4x10°/10x12/80 = 591000 BarOHOB, KOTOpOE€ HYXHO OyaeT
IpPOITYCTUTh 4Yepe3 CTaHIHWH IMEpeXo/a B TedeHWe roja. Takum obGpazom,
Macca, KOTOpyio HeoOXoauMo OyAeT MOOHATH-ONYCTHTEH B TEYeHHE OJHOTO
roa, coctaBut 591000x100 = 591x10° 1 = 591x10® r.

YacToTa BpalleHWs BHHTA 7y = ny/iy=750/50=15Mun". Omun
oGopot ocymecTrusiercst 3a 7= 60/ n, = 60/15 = 4 c. 3a omun 06opoT BHHTA
rpy3 mnepeMecTurcs Ha mar p = 14 mm. Takum o6pazom, CKOpocTh

NIEPEMEIICHAS KapeTKHW JIOMKpaTa (BaroHa IPH €ro MOABEME-OIMYCKaHUH)
COCTaBHT

V'=plt=14/4 = 3,5 mw/c = 0,0035 M/c.

IMone3nas MOMHOCTE, 3aTpaunBaeMast Ha MOALEM (OMyCKaHHe) Ipy3a
co ckopocteio V= 0,0035 m/c,

P=F-¥=591x10%x 9,8 x 0,0035 = 2027130000 (Bt) = 2027130 xBT.

VYron nobeMa BUTKAa BUHTOBOW KHHEMATHYECKOM mapsl [6]:

14
@ = arctg (n_pd;) = arctg (m) = 2,453°.

57
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Koa¢pdunuent mone3noro aeiicTBUS BHHTOBOM KHHEMATHYECKOM
napsl TPEHUS CKOTBKEHHS:

o

P = tg @ 1 tg 2,453 ~ 02882,

tg(p+p) tg (2,453 +6)°

rae: p = 6° - yron TpeHns B pe3n0e BAHTOBOM Maphl, Y KOTOPOX BHHT
CTAJIbHOM, a raika u3 6e30JI0BIHUCTOMH OPOH3HIL.

TpebGyeMas MOIIHOCTH Ha BXOJE MPHBOJIA, C YIETOM MOTEPH TOIBKO
B BHHTOBOM IIape C TPEHHMEM CKONBXKCHHS W TIOOOHIHOM peayKTope
COCTaBUT

4 2027130
CK

= = = 8 .
BX nee - N 0,2882 - 0,75 9378348 kBt

[TonHoe nepeMeleHne KapeTKu ¢ HUXKHETO TOJIOKEHHS B BEPXHEE
cocraBmger 1720 mm. Ecnmm ygects, 4TO yCTaHOBOYHOE TMepeMelNeHHE
KapeTkn He mnpeBbmmaer 200 MM, TO mOaBEM (OIYCKaHWE) BaroHa
ocymecTtisercs 3a BpeMs (1720 - 200)/3,5 =434 ¢ = 7,24 mun.

YuuTteiBag, 9T0 TOALEM + OIMyCKaHWE MTPOHUCXOIAT B TEUCHHE

7,24-2 = 14,48 mun = 0,24 4,
TO B TeUeHHe roja OyaeT 3aTpadyeHo
9378348-0,24 = 2250804 xBt-4.
W3 HUX HEMOCpEACTBEHHO HA MOABEM U OITyCKaHHE HEOOXO0IMMO TOIBKO
20271300,24 = 486511 kBt u.
Taxum 06pa3zoM, TOTEpH 3MEKTPOIHEPTHH COCTABAT
2250804 - 486511 = 1764293 xBt-u.

Urak, »snemenToM, obmamaromuMm cameiM HuskuMm KIIJ[ B
KMHEMATUYECKOM LENW JIOMKpaTa, SBISETCS BHHTOBAasS KWHEMAaTHYecKas
napa. Ecim mepelitTn Ha mpUMeHEHHEe B JOMKpaTaX POJMKOBHIX BHHTOBBIX
KHHEMATHYECKUX Map ¢ TPEHUEM Ka4eHHs, TO MOKHO 1oBhICHTE ux KIT]I.

Tak, ranpumep, s nomkpata J[T40 ¢ rpyzonmoabéMuocTsio 400 kH
MOJIXOJMT pOJMKOBas BUHTOBas mapa SRC 75x15 (rabm.2) [8],
BBIITycKaeMasi MeXIyHapOoIHOH MPOMBIIIIEHHON Kopropamueit SKF Group,
ABIIAIOMICHCS  JIMIEPOM B NPOM3BOJCTBE TAKOW  TNPOAYKUHH U
npunapexameit SKF Sweden AB, ochoBanHO# B 1907 .

Teoperwueckuit KITJI 3Toit pomukoBoit BAHTOBO# maps! [8]

N’ = drsyscn ) = 0,864
Gl T Ay ]
T+ dg K75
1+ P, u 1+—1—5-— 0,01

rae p ko3 duumenT TpeHns (A1 BHHTOB C YIIIOM MoABEMa pe3sonl O < 7°
u=0,010).
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[MpaxTraeckuii KT [8]
Ma’ = 0,97 =0,9-0,864 = 0,778.

Tabmuma 2 — HekoTopble TeXHWYeCKHe TapaMeTphl POTMKOBOM
BUHTOBOM napsl SCR 75%15

No ITapametp O6o3nauenue | Benuaunna

1 | HoMuHANBHBIH TUaMeTp pe3nOnl, MM do 75

2 | Xoa BHHTa, MM P 15

3 | OceBasg nUHAMHYECKAS ' I# 458.9
Ipy301016EMHOCTE, KH

4 | HapyxHbIit THaMeTp BHHTA, MM d 76,2

5 | BuyrpeHuuit tnamerp BHHTA, MM 125} 73,1

6 | KommaecTBo 3aX010B (POIHKOB), N 5

7 | Yron nogséMa BHHTOBOM JTHHUH, ° Q 3,64°

[lpn npumMeHeHMH B JOMKpaTeé pONMKOBOW BHHTOBOM maphl
TpeGyeMas MONIHOCTR Ha BXOJE TPHBOJA JOMKpATa, ¢ YYETOM IOTEph
TOJIBKO B POJTMKOBOM BHHTOBOM Iape U TTO0OUIHOM PeIyKTOPE COCTABHT

Al e o
= ey 0778075

= 3474087 kBr.

B tedenne roga Oyner 3atpaueno 3474087-0,24 = 833780 kBr4, a
noTepu cocTaBsaT 833780 - 486511 = 347269 xBt-u.

Taxnm o6pazoM, SKOHOMHES INEKTPOSHEPTHH 32 TOJ] COCTABUT
1764293 - 347269 = 1417024 xBt-y,
9T0 B JEHEXHOM 5KBHBAlleHTEe, TIPH CETONHAIIHEM Tapude Ha
3JIeKTpo3HEpruio 1,23350 rpu/kBT-4, cocraBut 1747900 rpa.

BeiBos.

ITepeoGopynoBanne BHHTOBBIX aoMkparoB Tuma J[T-40, JIT-30 u
Ap., YCTAHOBICHHBIX TOJBKO Ha CTAHIMAX IIEpeXojia MO TIpPaHHUIAM C
€BpONMEHCKUMHE CTpaHaMH (a TakWe JOMKpaThl YCTaHOBIEHHI €lmé H BO
MHOTHX BAarOHHBIX JIETIO), HA POJMKOBBIC BHHTOBBHIE MAPhl 3HAYUTEIHHO
YMEHBIIUT €XKEroAHOE MOTpeblIeHUe 3MEeKTPOIHEPIHH «YKp3ami3HALEO,
9TO JACT €XETOJHYI0 9KOHOMHIO GoJiee OHOrO MMJUIMOHA CEMBCOT ThICSY

TPH.
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