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TFAJIBMYBAHHSA ITAXTHOI'O IOTSATY
HA HEBE3IIEYHIM AIVIAHII PEUKOBOI KOJIII

Beryn. IcToTHe migBUMIIEHHS MOKAa3HMKIB POOOTH TPAHCTMOPTY HAa TOPU3OHTAIBLHUX TIPHUYMX BHPOOKaX
maxT YKpaiHu, e TOJIOBHAM € JIOKOMOTUBHHUIA, MOXJIMBE, TIepII 32 BCe, 38 PaXyHOK BUKOPUCTAHHS BAXKKHUX Oara-
TOBiCHHMX JIOKOMOTHBIB, 31aTHUX HaJilfHO MpallOBaTH HA LIAXTHill KOJIT i3 CYTTEBOIO HENOCKOHAJIICTIO B IUIaHi Ta
npodini. {7st rambMyBaHHs MIAXTHUX MOT3/1iB BUKOPUCTOBYIOTH KOJIICHO-KOJIOZIOKOBI, TMCKOBI OCbOBI i TpaHCMi-
CiiiHi, a TakoXk peiKoBi rajibMa (MarHiTHi i TpaBiTaliiiHi), 0 BCTAHOBJIEHI Ha eJEeKTPOBO3i. HalinmepcnekThBHi-
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MM 3 iCHYIOUMX HMHI OIaXTHUX JIOKOMOTHBIB € IIapHipHO-3wieHOBaHWiA enekTpoBo3 E10 [1], mo ocHamenwnit
yciMa BUILE TepeTiYeHIMHU CHCTEMaMH TaIbMyBaHH!, a TAKOXK Ma€ CydacHy CUCTEMY KepyBaHHS TATOBMMHU [IBH-
ryHaMU MOCTif{HOTO TOKY.

HeGe3neunnMu minstHKaMu peidKoBOi KOJIiT Ha BYTUTbHUX MIaXTax YKpaiHU € MOPiBHSIHO HENOBIi CITYCKH Ie-
pell HaBKOJIOCTOBOYPHMM JBOPOM, J€ LIAaXTHUI MOTAT TPAaHCHIOPTYE CKJIaj HaBaHTa)KEHNWX BaroHeTok. Taki AinsH-
KM HaliuacTillle MaroTh MO3J0BXKHIN YXWIJI KOJil, 1o nepeBuinye 35 %o, a iHKOJNM i Jocsrae T03BOJIEHOT MeXi B
50 %o. Ane y pa3i moTpedu eKCTPEeHOro rajJbMyBaHHS LIAaXTHUH JIOKOMOTHB MOBHHEH 3yNUHUTH MOTAT HA MEXi, He
MePEeBUIIMBILNY TaTbMiBHUN IUIIX y 40 M, o oOmexeHwuii [2].

MeTtolo poGOTH € MaTeMaTHYHEe MOJENIOBAHHS MPOLECY TalbMyBaHHS HIAXTHOTO IMIAPHIPHO-34JIEHOBAHOTO
enektpoBo3a E10 i3 ckramoM HaBaHTa)keHWX BaroHETOK Ha 3a3[aJieTiqh BU3HAUEHiN HeOe3meuHill MingHIi i3
3HAYHUM TMO3J0BXKHIM YXUIJIOM.

3aBaaHHs poOOTH — TEOpPEeTHYHE BU3HAYEHHS MOKIMBOCTI TaJbMYBaHHS Ha BiJPi3Ky CXiTHOTO BiIKOYyBa-
neHOTO TpeKy maxTh « TepHicbka» ATEK «IlaBnorpaaByrinis».

Buknan martepiany nociigkennsi. [IoBHe ysBI€HHA PO MOXIIMBOCTI HIAXTHOTO JJOKOMOTHBA TPAHCIIOP-
TYBaTH CKJIaJ BaroHETOK MOKJIMBO OTPUMATH TiJIbKM MPH MOJEJIOBAHHI HOro pyXy Mo peaibHill AiNAHLI MaxT-
HOI pelikoBoi KoJii 3 yciMa il BUKpUBJICHHSMH B TUIaHi i Mpoiii, a TakoXk 3 TOBMMMH i KOPOTKUMH, CHCTeMaTHY-
HUMH i JIOKaJbHUMH HeOCKOHANOCTsAMU. [IpuKiaagoM Takol HiNsHKKA Moke OyTH CTOMETPOBHIi Biipi30K cXinHO-
ro BijikouyBaibHOro mrpeky maxtu «TepHiBcbkay JITEK «IlaBmorpaaByrimis». Ha puc. 1 HaBeneHi QyHKUiT
3MiHM pafiyca R KpUBW3HM B MiaHi (IUB. puc. 1, ), LIMPUHHU peiikoBoi Komii s » (nuB. puc. 1, 6), nonepeyHoro

yXuily peiikoBoi komnii ig (IuB. puC. 1, 6), @ TaKOXK MO3NOBKHBOTO YXHITY LUIAXY [ p (nuB. puc. 1, 2) mo goBkUHI

i€l TiISTHKA KOJTiT.
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Puc. 1. I'padiku 3MiH napameTpiB BUKPUBJIeHHS B MJIaHi Ta NPoQiji Mo NOBKUHI AISTHKH
peabHOI MIAXTHOT PeiikoBOI Kol

3a3HaueHi QyHKIIT OTpUMaHi ampoKCUMALIi€0 B mMporpaMHoMy komruiekci Wolfram Mathematica 8 Bumi-
PSHUX B LUAXTHUX yMOBaX (3a METOOMKOIO aBTOpa) NeOMETPUUYHMX NapameTpiB LuiAXy. Peiiku uucti, Tomy
NpuiiMaloTh MakCUMallbHe 3HauUeHHs koediuieHTa 3uenenus — 0,17.

Kpim Toro, minsHka Koitii, iKka po3rJIAAETHCS, MICTUTh OAMHUYHI HEPIBHOCTI, Ki 3JaTHI BUKIMKATH 3pUB
3YeIUIeHHs KOJIic JIOKOMOTHBA 3 peiikaMM i CIIPOBOKYBAaTH 3MEHILEHHS 3HaYeHb rajbMiBHUX CUJI NPU BUKOPUC-
TaHHI KOJIICHO-KOJIOJIKOBOTO, TUCKOBUX OCBbOBOTO i TpaHCMiciiiHOro ranbm. I'padiky po3MillleHHs TaKUX HepiB-
HOCTeli 10 JOBKHHI LUIAXY, a TAKOXK TX BEIMYMHU HaBEICHO Ha puc. 2.
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Puc. 2. I'padiku 3MiHu napameTpu 0OAMHUYHMX HepiBHOCTeil AisIHKU peiikoBoT Koil:
a — CXOAMHKH PeiiKoBOro CTUKY Ha JiBiii peiini hL ; 0 — CXONMHKH PeiiKoBOro CTHKY Ha npasiil peiiui /g ;

6 — BiACTaHI M’k TOUKAMH JOTHKY peiioK 3 KoJiecoM Ha JiBiil pefiui quL ;
2 — BiACTaHI MiXK TOYKaMH JOTHKY PeiioK 3 K0JIecOM Ha mpasiii peiini lqu;
0 — 10B3KUHY JIOKATLHOI0 NMPOCilaHHs Ha JiBiil peiiui ZOL 5
€ — 10BKHHH JIOKAJbHOI0 NMPOCiJaHHs HA npasiii peiiui ZOR ;

Ji¢c — 3MiHM KoeQillicHTa 34enJIeHHs Ha JiBill pedui ¥/ ;

u —3MiHM KoediuieHTa 34ensieHHs1 Ha npa.iii peiui ¥/ p

3a3HaueHi HEJOCKOHAJIOCTI Ha MaHil MUIAHLI KOJil 3yCTpiualoThesl CHIBHO | MatOTh Pi3Hi 3HAUEHHS mapa-
MeTpiB. CrocTepiraloThCsi TAKOXK HEJOCKOHAJIOCT] MIJISAXY, IO BIUIMBAIOTh HA BEJIMUMHY TalbMyBaHHS JIOKOMO-
THBA MarHiTOPeKOBMMHU i rpaBiTalliiHUMU PEHKOBUMY rajibMaMu (IMB. puc. 3).
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Puc. 3. I'padikn napameTpiB 0oAMHUYHMX HepiBHOCTe# AiSTHKH peiikoBol Ko.Iil,
110 BILIMBAIOTH HA TAJIbMYBAHHSI PefiKOBUMH rajibMaMH:

@ — CXOMHKY NMPOCIJAHHS KiHIIB PelikoBOTro CTUKY Ha JiBiii peiiui /7; ;
6 — CXOIMHKM MPOCIJAHHS KiHIIB PEKOBOro CTHKY Ha mpasiii peiii [ ;
6 — paziyca JIOKaJaLHOr0 NPOTHHY JiBOi peiikoBoi HUTKH Ry; ;

2—pagiyca JI0KaJIBLHOI0 NPOrHHY NPABOIO PeliKoBoi HUTKK Ryp

Ha kpuBoOMiHiliHMII pyX MIaXTHOTO MOTSATa iCTOTHO BIUIMBAaE NONATKOBUM OMp pyXy NMPHUUINHOI YacTHHH,
TOOTO OIip CKJIaay BaroHETOK, OOYMOBIIEHHH Hepe3 cepeiHill MUTOMUIA OMip 3aBaHTa)kKeHOI BATOHETKH 3aJIeXHO
Bill pafiyca mUISXy MiJ Heto B TUIaHi (IuB. puc. 4).
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Puc. 4. I'padiku 3MiHK cepeHLOro MUTOMOIO OMOPY PYXy Wyp 3aBaHTaxeHOi BaroHeTku BI'3,3 (a)

TA CEPeHBLOro pajiyca KPUBH3HH LLISAXY Mi CKJIA10M BATOHETOK BiJ uacy raabmyBanusi: R, (6)

3 puc. 4 BUAHO, 110 3i 3MEHILEHHAM pajiyca KpUMBU3HU LUIAXY NMTOMMI OMip AIMSAHKK KPUBOI, 11O Ai€ HA
BaroHeTKy, 301IbLIYeTbCS 1 pO3MIIANAETHCS K TajIbMiBHA CUIA, 110 3yNMHSE IAXTHUM noTar. OfHaK WapHipHO-
3uneHeHuil sokomotuB E10 3i cknagoM i3 ceMM HaBaHTa)KEHMX BAaroHETOK, LIO PyXaloTbCA 3i LIBMAKICTIO
2,5 M/c, He 3MOXKe 3yNMHUTHCS Ha OMKCaHiii paHille OUISHLI Kodii, 10 He nepeBuuLye aomyctumMi 40 M [2], sKiIo
rajbMyBaHHS BUKOHY€ETbCS TiJIbKU AUCKOBMMM OCbOBUMH TajibMaMMU 3 rajbMiBHUM MOMEHTOM y 1255 H-m. [liii-
CHMI TaNbMiBHHM LUIAX cKiane 46,8 M, a 3aiime e 28,6 c. [I[prOIM3HO HA COPOKOBOMY METPi PO3IJIAHYTOT Jisi-
HKH TO3/I0BKHiH yX1J peKkoBoi Kol (auB. puc. 1, 2) pi3ko 3pocTae 10 MAaKCUMAJILHOTO TO3BOJICHOTO 3HAUEHHSA
— 50 %o. Tomy Ha puc. 5, o i3 cbOMOT 10 M'ATHAALATY CEKyHIY YTBOPHMBCS MPOBaJ, TOOTO — MIBUAKICTb HE TiJlb-
KU He 3HWXKYBaJlacs, a i HaBiTh 3pocTana.
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Puc. 5. I'padiku 3minu napameTpiB raaibMyBaHHs Bil yacy Ha AiISIHUI Kol TiIBKM AMCKOBUMM 0CbOBUMHM

rajllbMaMH: @ — rajibMiBHOro Momenty M ;| Ha AMCKOBOMY TPaHCMICiiiHOMY rajibMi ApYroi TSIroBoi ceKuii;

0 — BiTHOCHOTO KOB3aHHsI £511 JiBOro KoJjeca nepuoi KoJicHoi napu Apyroi TAroBoi ceKuii;

6 — cum onopy pyxy W, Toro x Koseca; 2 — peakuii peiiku N)|| nix THM caMuM Kosiecom;

0 — raneMiBHOT cuii [ 1| Ha Tomy 3K KoJIeci; ¢ — nepemilleHHs! X) TAroBoi CeKuii;

. ! o oo n o ses
H¢ — IIBUAKOCTI X2 TSArNoBOI CeKUIl; # — NMPUCKOPEHHS Xz TSAroBoOl CEKLI

Lle BuHO i Ha puc. 5, u, e MPUCKOPEHHS TATOBOT CEKLii TOKOMOTHBA CTAIO MPAKTUYHO HYJIbOBUM abo Ha-
BiTh 3J1eTKa MO3UTUBHUM. YKCIIeHH]I HEPiBHOCTI KOJIiT BUKITMKAIN KOJIMBAHHS BiJHOCHOTO KOB3aHHS KOJIIC JIOKO-
MOTHBa (IUB. puC. 5, 6) i BepTHKaJIbHUX peakliii pefiok miJ HUMH (OUB. puC. 5, &), 10 B CBOIO Yepry 3MiHWUIO
nitove 3HaYeHHs raJbMiBHHUX CHJ (MB. PUC. 5, 0).

11100 3MEHIIUTH TaJIbMIBHHM IUIIX HEOOXiMHO 30iMBIIATH TabMIiBHI CHJIM, IO AifOTH Ha MOTAT. Lle MOX-
JIMBO 3pOOUTH, MPUKIIABLIK JOJATKOBO 70 TUCKOBUX OCbOBMX rajibM, HAMPHKIa/A, MarHiropeiikosi. SIkuio Biapa-
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3y OJIHOYACHO BKIIFOUMTH BCi ixHi 12 Cekmiif, To MOKHA TOMOTTHCS 3yNUHKH depe3 10,2 M 3a 6,6 ¢ milicHoro ra-
JbMYBaHHs. XapakTepUCTHYHI rpadiky LbOTO TPOLiECy HaBEAEHO Ha puc. 6 (TTapaMeTpy rajbMyBaHHS MPUCTPO-
MM, L0 Peayli3oBYIOTh raibMiBHY CHJIy B TOYLi JOTHKY Kojieca 3 peiikoro) i puc. 7 (mapameTpu rajbMyBaHHS
MarHiTOpeiiKOBUMi rajbMaMH).
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Puc. 6. I'padixkn napameTpiB raibMyBaHHsSI NIPHCTPOSIMHU 3 06Me:KeHUM (PPUKLIIHUM MOMEHTOM
(cnmiJIbHO AMCKOBHMHM 0CHOBHMH i MATHITOPEHKOBUMI ralbMamMu) Bil 4acy Ha AiJIsTHII KoTii;
TYT NPUIAHATI TaKi Kk NO3HAYEHHS], SIK i Ha puc. 5

BKFOYeHHST MarHITOPEHKOBHX TaJlbM CYTTEBO 3MiHIOE KapTHHY rajJbMyBaHHs MIAXTHOTO MOTsra. BinHocHe
KOB3aHHS KoJlic (AuB. puc. 6, 6) cTae OUIbII CYTTEBUM 3 MEPIOANYHUM MiJBUIIEHHSIM HOTro 3HauYeHb OiNbIN HiX
Ha 25 % ax 0 MOBHOTO 3pUBY 3UYCIUICHHS Ha BOCHMiil ceKyHIi pyxy. Peakuii peiiok ming kosecaMmu JOKOMOTHBa
3pPOCTAIOTh 3aBASKH €(peKTy JOBAHTaKEHHS MarHiTOPEeHKOBHX TajlbM (HampHKIaz, ciia 30impmmnacs 3 1 300 o
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1 500 H, muB. puc. 6, 2). ToMy ramsMiBHA cWiia Ha mboMY KoJieci 3pocna 3 2 200 mo 2 500 H (muB. puc. 6, 0).
LIBuaKicTh 3yMUHIOBaHHA MOTATA (IUB. PUC. 6, Jic) 3MIHIOETHCA i3 CiTAaHHAMH, SIKi OOYMOBIIECHI 3HAYHIMH 3HAKO-
3MiHHAMHM KOJIMBAaHHAMHU TMO3JO0BKHBOTO TNPUCKOPEHHA (YMOBINbHEHHS) TATOBUX CEKLii JIOKOMOTHBa (IUB.
puc. 6, u).

BukopucTaHHS TIEPBUHHOTO 3ajli3a sK Marepiany Uil BUTOTOBJIEHHS €JEeMEHTIB MarHiTHOT CUCTEMH i To-
JIOCHUX HaKOHEYHWKIB MarHiTOPeWKOBUX TajbM IMiIBHUIIMIO Iitodye 3HaueHHs Koe(illieHTa TepTs KOB3aHHS IO
JOpiXIi KataHHA peliku. Lle m03BoMsie OTpUMYBaTH OiNbIIY CHITY TEPTs, IO Pealli3yeThCsl CEKIIEK MarHiTopeii-
KOBOTO rajibMa (I1B. puc. 7, 6), To0TO ypasi HeoOXiHOCTI 3yITMHKY TOTATa HAa PErJIaMEHTOBAHOMY I'aJlbMiBHOMY
HIIAXY NOCTaTHBO Oyiio O BKIIFOUMTH TINBKK ABi Mapw cexwii (ycboro 4oTupu 3 12) marHiTopeiikoBoro raibma
nmokomotrBa E10. Ha miboMy enekTpoB03i Moke OyTH TaKoK pO3MillleHa CHCTeMa KOHTPOJTIO f03a Ta OyKCYBaHHS
[4], mo 3HAYHO TiABHIILY€E HOTO TATOBO-TaIbMiBHI MOKITUBOCTI.
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Puc. 7. I'padiku 3Minu napameTpiB raibMyBaHHs1 peiikOBUMH rajibMaMu
(cmiJIbHO AMCKOBMMH 0CbOBHMH i Mar-HiTopeiikOBUMH raibMaMH) BiJ 4acy Ha JiIsTHI KOJIIi:

a — cuaM MardiTHoro nputsiranust [511; 6 — ranemisHoi cuom F 5115
6 — WIBUAKOCTI ra/IbMiBHUIA ceKuii X),]1; 2 — peakuil peiiku mix konecom Noj1;

0 — IPHUCKOPEHHS rajibMiBHOT cekuii x;n21 15 € — mepeMilleHHs! TAroBoi ceKUii x>

kO ranbMiBHI po3paxyHKH BUKOHYBAJIUCS 33 TPAAWLIIHHOIO METOIMKOIO, SIK A7 IOKOMOTHBA, 110 HE MA€
MPUCTPOIO KOHTPOJIIO 1032 i OyKCyBaHHS, TO Cllif Oyio O 3akjiagaTy MiHIMaIbHO MOXKJIMBE 3HaYeHHS KoeilieH-
Ta 3YEMIEHHS, K€ MO)Ke BUABUTUCA Ha LIJISIXY JIOKOMOTHBA, 1100 HE BUKJIMKATH 3pUB 3U€IUIeHHd i BKpaii HeOa-
’aHe OJIOKYBaHHs KOJIiC raJlbMiBHUMU MPUCTPOAMU. Y LIbOMY pa3i, BpaXOBYIOUHM MicCLIeBi 3a0pyAHEHHs BOJIOTUM
BYTiJILHO-TIOPOTHUM OpyaoM, NOTpiOHO Oyno 6 npuitHATH KoediuieHT 3uermenHs — 0,08. OgHak ToAi moTsAr i3
ciMoMa BaroHeTKaMu 3yNMMHUTH B3arajli HeMOJIMBO. TiJIbKU CKJal 3 TPhOX BaroHETOK, L0 PyXaloTbcA 31 LUBU -
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KicTio | M/c, Ip¥ ranbMyBaHHI OCLOBUMHM JTMCKOBMMH TajibMaMH (rajibMiBHUNH MOMEHT 675 H-M) 3moxe BKmac-
TUCSI B HOPMATWBHHN TaIbMiBHAN IUTAX (HificHUI ranbeMiBHUI mUIAX ckiaB 36,7 M 3a 38,6 ¢). Aye 3 BUKOpHC-
TaHHSM YCiX CeKLili MarHiTOpefKoBOro rajbMa MOXKHa 3yMHMHHUTH i TOTAT 3 M'ATH BaroHETOK, IO pyXatoThed 3i
MIBUAKICTIO 2,5 M/c Ha BKa3aHiil TiNAHII LUTAXY.

BucHoBku. CyMicHe BUKOPUCTAHHS Ha IIAXTHOMY JIOKOMOTHMBI raibM, IO peali3yloTh rajJbMiBHY CHIY Y
TOYL KOHTaKTy KoJieca i peliky 3 pelikOBUMH TrajibMaMM J03BOJISIE 3HAYHO CKOPOTUTH TajibMiBHUM LUTAX MOTATY
y pa3i NoTpedu eKCTPEHOro rajibMyBaHHS.

[MopiBHsbHI po3paxyHku enekTpoBo3a E10 3 akymynsatopuum APBI10T'E i kontaktanm K10, npu ransmy-
BaHHI TiJIbKW HaSBHUMU Ha HUX KOJIICHO-KOJIOJKOBAMU TaJTbMaMH, JAIOTh MepeBary JokomotuBaMm E10 3a rans-
MIBHIMH XapaKTepUCTUKaMK OifbII HIXK y 3 pasn.
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