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aJieKTpornoe31oB 3a 2008 roa. YrpapieHHe PUTOPOAHBIX NACCAKUPCKHX MEPEBO3OK
HenapramenTa naccaxupckux coobmenuii OAO «PX», M.: 2009 r.

6. IlpocBupun, B.K. DnexTponoesfa MOCTOSHHOIO TOKa C 3MEKTPHYECKHM
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VK 629.4.027
B. H. Koctiokos, A. E. Llypnans, B. B. bacakun (OmI[ YTIC),
A. B. Koctiokos, J. B. Kasapus, A. B. 3aitues (HITL{ «/lunamuxay)

AHAJIM3 BUBPALIMOHHOM AKTHUBHOCTH
TSATOBEBIX BJEKTPOJABUTATEJEN 3JEKTPOHIOE3OB
JUIS LEJEW JUATHOCTHKHU

B mportecce sxcnmyatanuy HOABIKHOIO COCTaBa B CBS3H CO CTIELHPUKOI ero
paboTEI, a HMEHHO, HEMPEPBIBHO 3KCIUTyaTallde! ¢ OTPBIBOM TONEKO Ha OOCIYXH-
BaHHA U PEMOHTHI, Hanbosee crnabple Y3l SBAAIOTCS JTUMHTHPYIOLUMMH AN TOA-
BHJKHOIO COCTaBa B LenoM. K HUM B INepBYIO oYepelb OTHOCATCS Y3JIBI JJIeKTpUde-
CKOr0 M MEXaHHYECKOro 00OpYNOBaHHs, YCTPAHEHHE HEHCHPAaBHOCTEH KOTODBIX B
TpOLecCe SKCIUTYaTalMy 3aTpY AHEHO.

B npaxtnke uMeercs MHeEHHE, YyTO obecneyeHHe OOBEKTUBHON HHAMHOCTHKH
TEXHHYECKOTO COCTOSTHUSN POTOPHOTO MEXaHHYECKOTO OOODYHOBAaHHSA ITONBHIKHOTO
COCTaBa B Npolecce 3KCINIyaTalUWH CIOXHO AOCTIKUMO, a HORYAC HEBO3MOXXHO, B
CBS3H ¢ HaMWYueM GOJIBIIOrO YHC/Ia MOMEX, BBICOKOTO YPOBHS IUIYMOBBIX COCTaB-
JSIOMHKX, CONYTCTBYIONIMX B3AKMOAEHCTBHIO KOJIECA U PENBCOBOH KONEH.

Mexnxy Tem, maxe g NOCTHXEHHS AHHAMHYECKOH OIIHCKH Ha ypOBHe
1%(nns1 oTBeTCTBEHHOTrO 060PYNOBAHUS IPHEMIEMbI YPOBEHE OUIMGKH COCTABIIAET
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0,1%)TpebyeTcs OCYIIECTBIATE AMATHOCTHKY C HHTepBaloM MeHee 2 uacos[1-4], uro

MOXKET OBIThH peaJII/BOBaHO IyTeM NPpUMEHECHNSA 60pTOBBIX CHUCTEM MOHHUTOpPHUHTA TEX-

HHYECKOT0 COCTOSHMS Y3JI0B IIOABMKHOTO COCTABA.
Llensio faHHOM paGoThI ABIAETCS OLCHKA ypOBHEH MapaMeTpoB BUODALNH Ts-
FOBBIX 3IEKTPOJIBUraTENel B PONECCe SKCTITyaTaluH.
Jlnst AOCTYDKEHHS HOCTaBJIeHHOH LieNu B paboTe PElIeHB! CIEAYIONIHE 3a1atu:
— paspaboTaHa METO/MKa H CO3MaHa SKCIEpPUMEHTAIbHAs YCTaHOBKa Ayis cbopa

MALTHH O 3HAYEHHSX TAPAMETPOB BUOPAIIHHN Y3JIOB SNEKTPOIIOL3/A B ABIKEHMI,

HPO
HQOp i

- l'IpOHBBCI[eHBI BKCIIEPHMEHTANBHBIC HCCIIeOBaHNA 110 3alIMCH CUTHAJIOB BU
pauyy B peaJ'IBHBIX YCHOBHSX JKCIIIyaTaluH TIOJBHXHOTO COCTaBa,
- rIpOHBBeI[eH aHajgu3 napaMeTpoB BHGpaLIHPI C TATOBBIX JJICKTPOABUIATEIIEH.,

MeTtoauxa pea.nnaye'rcx ¢ MOMOIUIBIO 3KC1’IepPIMeHTaJTBHOI71 YCTaHOBKHY, OTBEC-

yaromedi clIeayiomuM TpeOoBaHHAM:
_ HajexHOCTS paGoTH YCTAHOBKY IIPH Mepenajax TeMIepaTyphl, HalH 1o-

BLIIEHHO} BEOPAIMH, HEYCTOHIMBOCTH TUTAIOMIET0 HANPSDKCHHIA,

— YCTONHYMBOCTE JATIUKOB BHOpAIMM K BBICOKMM IHHAMHYECKMM HArpyskam,
> 100g;

— BRICOKHE METPOIOTHIECKHE XapaKTEPUCTHKY,

— BO3MOKHOCTH (YHKIMOHMPOBAHHS YCTAHOBKH B PEXHME 24 gaca B CyTKH, 7
nHeil B Henemo, 365 nxell B FOI TIPH HANHYHH MMATAIOLIEr0 HAIPSIKEHHS;

— MHHEAMATbHOE BMEIMATENECTBO B KOHCTPYKIUIO TOBIKHOIO COCTABa,

— ABTOHOMHAs 3allHCh OCHOBHBIX IapaMETpOB pHOpaliiy, a TaKKe JacTOTHI

BpaN(eHHs ¥ [1apaMeTPOB PeXUMa BENCHWS [10€31a;
— apXMBHPOBAHKE C 3aJ[AHHBIM HHTEPBAJIOM BPEMEHH 3HaueHuii BHOponapa-

MeTpoB B 6a3s! JAHHBIX.
CTpyKTypa, SKCIEPHMEHTAIbHOA YCTAHOBKH H CXeMa pasMeIleH:s HaTYMKOB

Ha y3J1ax [oKasaHa Ha puc. 1.
VeTaHoBKA TATYMKOB BUODALNMK [IPOM3BOJMIACH HCXONA U3 yHeTa NOCTYIHO-
CTH [T MOHT@Xa ¥ MaKCHMAIBHOM JKECTKOCTH KOHCTPYKIMH B HANpaBleHHH OCH

JaTydKa. erHHeHHe JaTduKa BPI6pa].[PIH K TATOBOMY 3NEKTPOJABUraTEIIO OCyIIeCcTB-

AATOCH COTTIAcHO [S].
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Puc. 1. CTpyKTYypHas CXeMa pa3MeLIEHHS
SKCHEPHUMEHTANLHON YCTAHOBKM Ha MOTOPHOM BaroHe:
| - aMarHocTHUeCcKHit KORTPOILIED; 2 — IPOrpaMMHpYeMblif HHTep(heHCHBINR MOTYNE;
3 — matyux Bubpanuy; 4 — naT4HK 000POTOB

DKCITepUMEHT MPOBOAMJICH Ha HECKOJBKHX JNEKTPOIIOe31aX HENaBHO BBEACH-
HBIX B SKCIIIyaTallMIO Ha pa3HbIX Y4acTKax JOPOTH.

B pesynstare momyueH Maccus faHubIX cBbiie 10000 3pavennii, xapaxtepu-
3yIOIUMX H3MEHEHHe MapaMeTpoB BHOpalMU B IIpOLECCE IABMXKEHHS [oe3fa, 4To
obecneynBaeT OlUMOKY BEIOOPKH [IPH AOBEPUTENbHOH BeposTHOCTH 0,99 Menee 1 %.

Ha ochose mepBuuHOro ananu3a AaHHBIX YCTAHOBJEHO, YTO PEXHMBI paboThI
TATOBBIX JJIEKTPOJABUraTesell B MpOLECCEe IKCIUryaTaluM KpalHe He CTalMOHApHBI,
3TO CBA3AHO C TIEPEMEHHBIMH CKOPOCTSIMHU ¥ Harpy304HbIMH PEXHMaAMHU.

Jinst ananusa napamerpos BUOPAIMY MONYUEHHbIE 3HAYEHHUS CIPYIIIUPOBAHb] B
4 TpyNIbl, COOTBETCTBYIOIIMX pA3HUHBIM CKOPOCTHEIM pexumam: 0-—30 km/y,
30 — 60 km/4, 60 — 90 xm/4, 90 — 120 km/u. [N KaXOro CKOPOCTHOrO pe}rMa mo-
CTPOEHB! SMIUpHYecKue GYHKIHMH paclpeae/ieHHs 3HaYeHUi napaMeTpoB BUOpaLuy
B peXUMe BHIGEry.

OMnupuveckre QYHKIMH paclpefefeHul 3HageHn#l napamerpos BHUOpaudu

IUI TATOBBIX 3MEKTPOABUTaTENeH M KaXIOro CKOPOCTHOTO AMANa3oHa annpoKCH-
MHPOBaHb! TEOPETHYECKUMU QYHKIHSIMH pacnpenesieaus Belbyna-T'Henenko:

X—X0
T )
s

rge o napamerp popmbl; 7, napametp Macwtaba; x, — napaMeTp caBHra.

F(x)=1—e—[ 0

ATIIPOKCHMALIUS [IPOBOJIMNACH COTTIACHO METOAHKE [6].

Hinkxe npuBeseHs! sMnupryeckie 1 TeopeTuyeckye QYHKIUHMH pacnpeneieHus
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[apaMeTpOB, XapaKTePH3YIOUINX BRICOKOUACTOTHYIO, CPENHEACTOTHYIO U HM3KO4aC-
FOTHYIO BUGDALIAIO THIOBBIX DMEKTPOJABHIATeNed JUif PasiuiHBIX CKOPOCTHBIX Ma-
[1a30HOB B TIPOLIECCE IKCIUIYaTalHH, COOTBETCTBYIOLMX MapaMeTpaM BUGpOyCKOpE-

uue, BEOPOCKOPOCTD H suGponepeMelerue(puc. 2 — 4).
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Pyuc. 3. DMIIpuveckas i TeopeTHdeckas GyHKUUH
pacTipefelierus 3HadeHHi BUOpOCKOPOCTH
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Puc. 4. DMpugeckast H TeopeTHdeckas GQyHKIHH
pacnpefieneHas 3HaUeHUH BHOpoIIepeMelIeHI

B 1a6n. | npuBefeHE! XapaKTEPUCTHKY SMIMPHYECKHX QYHKUWH pacipenene-
HHs napaMeTpos BUOpanrm|7].

Tabn. 1. XapakTepHCTHKM SMIHPIYECKIX U TEOPETHIECKHX (hYHKIHI pacripeeneHus

CROPOCTHOM XapakTepHCTHKH XapaKkTepHCTHKA
ITapameTpsl P IMIEPHTCCKAX TCOPETHIECKHX
BHOpaItIH HHZ’EBOH’ (yHKIWH pacnpenesieHus QYHKIOHH pacnpeneNeHus
[ Xuin | X [ MY [ S a Ty | X% | R
L8 0-30 122 | 3803 | 535 | 630 | 0,75 | 3,75 [ 091 | 0,95
g Ew 30-60 425 | 4526 ] 10,94 | 8,03 | 1,05 | 687 | 421 | 099
g 5= 60-90 536 | 68,69 | 20,69 | 1446 | 124 | 2125 | 533 | 0,99
L8 | 90120 6,59 | 99,9 | 31,89 | 20,52 | 1,19 | 27,18 | 6,28 | 0,99
¢ . | 030 [ 150 [ 7,01 | 288 [ 1,11 | 1,31 [ 1,52 | 147 [ 098
g 53 | 3060 | 1,95 | 919 | 3,79 | 1,52 [7125 | 198 | 1,4 | 0,99
g&g: | 60-90 221 | 13,82] 526 | 2,06 | 1,49 | 338 | 221 | 0,99 |
& 90-120 2,82 1672 | 6,57 | 258 | 141 | 417 | 2,74 | 0098
L s z 0-30 8,60 | 87,23 | 2526 | 13,51 | 1,36 | 18,78 | 8,09 | 097
§ g = 30-60 12,1 | 82,98 [ 33,59 | 1597 | 1,26 | 2232 [ 12,03 | 0,99
Q2 d 60-90 14,42 | 1150 [ 47,13 | 2062 | 1,63 | 36,64 | 14,37 | 0,99
@ SE | 90-120 | 25,05 | 1598 | 62,96 | 27,59 | 1,36 | 41,83 [ 24,64 | 0,99

HMcxons u3 momydeHHbIX XapakTepUCTHK TeOpeTHYecKoH (QYHKUHH pacipese-
JIeHUs! BHIHO, YTO paclpeleneHus 1o ¢soelt gopme GIM3KM K SKCIIOHEHIHANBHEIM.
DTO ¢BS3aHO ¢ GOMBIIMM KOIMYECTBOM BHIOPOCOB 3HAYEHUH NMAPAMETPOB BHOpAUUH
W3-3a HalHYMS BBICOKOTO YPOBHS NMHaMMYECKHX BO3JEHCTBUI B IIpouecce SKCILTya-

Taluy NOABHXKHOTIO COCTaBa.
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[To rpaduxaM 3MIMPHIECKHX dyHkui pacnpeneileHnil BUAHO, YTO ANA pas-
JTUUHBIX CKOPOCTHBIX PEXUMOB ypOBHH 3pgadYeHMil NapaMeTpoB BHOpalMu 3HaYd-
TeNbHO OTIMYAFOTCA. 3HAYEHHS Napamerpa BUOPOYCKOPEHHS U3MEHsIOTCA 0T 1 Jo
100 w/c?, 3HadeHmst BAGPOCKOPOCTH H3MEHSIOTCH OT 1 mo 16 mm/c, 3HaueHus BUGpO-
fepeMeIleHIA mamensrorest oT 10 po 160 MkM, KpoMe TOro CIENyeT OTMETHTh, 1TO

qeM BBIHIC JIMAIIA30H CKOPOCTEH, TeM Gombllee paccessBHe 3HAYEHMA NapaMerpoB

BHGpaumny HabJIONAeTCs.
Ha puc. 5~ 7 TpeACTaBIeHb! (QyHKIHOHANBHEIE 3ABHCHMOCTH 3Ha4eHHH Mare-

MaTHICCKUX O)KI/IHaHHﬁ )34 cpenHeKBa)lpaTmecrcprx OTKJIXOHEHHH TIapaMeTpoB BPI6pa-

1IUH OT CKOPOCTHBIX IUAna3oHOB.
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Pyuc. 6. OyHKUHOHAIbHEE 3aBUCHMOCTH MaT. oxupanus u CKO
BHOPOCKOPOCTH OT CKOPOCTHBIX MANa30HOB

IMo l'lpI/IBeJleHH'bIM 3aBHCUMOCTSM BHOHO, YTO 3HAYCHUSA MATEMaTHYECKUX

OXIHAHWH ¥ CPEeJHEKBaapaTHICCKUX OTKIIOHeHMH TeM BbIlIe, YeM BhINIE OHANa30H
cKopocTeil. 3aBUCHMOCTH JNRHHBIX MapaMeTpos AIMPOKCHMUPYIOTCH  JTHHEHHOH
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(QyHKUHEH ¢ NOCTATOYHO BBICOKOH MOCTOBEPHOCTHIO (Mepa JIuanepaR’cocrasnser
0,95 -0,99).
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Puc. 7. @yuxuuonaibHble 3aBHCHMOCTH MaT. oxuianus 1 CKO
BUOpOIIEpeMEIeH S OT CKOPOCTHBIX AHaNa30HOB

B pesymbrare ycTaHOBJEHBl XapPaKTEPHCTHKH DaCIpENENeHHS YapameTpoB
BHODALMH TATOBBIX 3JIEKTpOLBHIaTeNiell B MpOIIECce JBHIKEHHs SIIEKTPONoe3a B
Pa3IMYHBIX YACTOTHEIX ITONOCAX H CKOPOCTHBIX AHAIla30HaX, ONPEENEHO BIUSHHE
BO3JefiCTBUl, HOpMUPYEMEIX OT MEPEMEHHBIX CKOPOCTHBIX W THMHAMHUYECKHX PEXH-
MoB paboTel. [TosmyueHHbIE pe3ynsTaTh MOTYT OBITH HCIIONb30BaHEl VIS ONpesele-
HUSI QHArHOCTHYECKHX NPH3HAKOB HEMCIIPABHOCTEH TATOBEIX 3MEKTPOJBHIATENeH B
Tpolecce ABHKEHUS ¥ CIIOCOG0B YMEHBIIEHHS BIHSHWS BHEUIHHX (HAKTOPOB Ha uX
3HAYCHMUSL.
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YK 621.313.333
B. A. Jlapusosud, O. JI. PanoropTt, A. B. Lyxy6nua (TITY)

KOMIUIEKCHBIE UCCHEJOBAHMS TAT'OBBIX SIIEKTPO,IHBI/]TATEJIEﬁ
3JIEKTPOBO3A 23C6

OTIHYHTENBHBIMEA OCOOEHHOCTSMH 3NIEKTpOBO32 27C6, CO3TaHHOrO M BEIILYC-
MOTHBEI», ABMSIOTCA: MOBBILICHHE MOIMHOCTH C oz-

xaemoro OO0 «YpanbCKue JOKO
HOBPEMEHHBIM YMEHBIICHAEM SHepronoTpedIeHus, NPUMEHEHHE COBpPEMEHHON TeX-
BIX ENUHHMII H BEICOKHHA ypOBEHB

OCMH M3COTOBJIECHHS C HCHIONB30BAHHEM cbopouH

(¥ YIpaBIeHHs ¥ MaTHOCTHKH SEKTpOBO3a, OCHOBAHHOM Ha DIHPOKOM
KpOMpOLECCOPHON TEXHHUKH. Jins atoro notpeGoBaIuCch HOBHIC
M guclie B KOHCTPYKIHH TATOBBIX aneKTpoABHraTeneH
obecneunparomelil paboTy 3THX 3IEKIpO-

HOIl
aBTOMaTH3a
HCIONL30BAHAN MH
TexHWAYECKHe pElIeHHs, B TO
(TAJ) u B CHIOBOH cxeMe 3JIEKTPOBO3A,
nBUrareneh.

Cxema TIpelyCMaTpUBaeT BO3MOKHOCTE pafoTHI KaK C H
TaK H C [IOCIEHOBATENBHBIM BO3OYXNCHHEM. Nwme-

©32BHCHMEIM BO30YX-

IeHHEM, SBIISTIOIAMCS OCHOBHBIM,
ABUCUMBIX Kanana yll[)aBJ'ICHI/Iﬂ: O TOKY SIKOps ¥ IO TOKY

KTMBHO HMCTIOTR30BATE PEXUM PEeKyTepariii.
KOTOpBIE OTPAXEHB! B PA3TAIHBIX

eTcs [Ba NPAaKTHYECKH HE3
BO36YKIEHHs. JTO MO3BOJACT abpde
VIMefoTcs M ApYTHE HOBbIE TEXHIMECKHE PEIIeHUS,
MyBAMKALMAX A TEXHIIECKIX noxymerTax [1, 2].

¢ TeM, [EpBbIE TOAbl SKCILTyaTalui 3JIEKTPOBO30B 20
712 OTKa30B [10 PasHBEIM MMPUYHHAM, HO B BonplIel
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BmMmecte (C6 mokazaly Ha-

IU9ue TIOBBIIIEHHOTO qHUC.

CTEeTICHHA
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KOJLIEKTOpHE,
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CIHH roc. yy-r nyTei KoMMyTauHs ¥ CKOJIL3KMHI TOKOChEM B 3JIEKTPOMEXaHATCCKHX MIpe-
oﬁpaaona‘reﬂﬂx JHEPrHA

B Marepuansr KOH®epermy Bomyg CTATEH ¢ pes Aeunoe B. [l (OmI'YTIC), Beceaxa . (TY Epro, Yexusn). KoMmyTauus B
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Zcﬂamocmpogz:::am Z‘;leﬂyal‘aunu TATOBBIX Baiicadvicos M. ®. (OmI'VIIC). MeTomxa IpHMeHERHA Muchocrcona A
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Fecnanoe B. 4., Ianwcoun M. B. (MOH). MarematH3eckas MOJIEJIE TIpOLeCc-

¢a KOMMYTAIMH B KOIIEKTOPHAIX MallHHaX JIepeMeHHOro TOKa
Bopmomos B. 4. (TEDKT). Paspaborka Mozeny HECTAHIAPTHOIO 3MEKTpo-

CTyneHTam

..............................

ZBHTATENs B paMKaX HaydHO-ACCIEfOBATEIECKOR AEATENBHOCTH CTYIEHTOB
Byzau FO. M. (3an.-Cub. . 0. — unuan OAO «PX»), 'amenwox O. B.
(OMI'VIIC). TIpUMEHEHHE HErapaMeTPUIECKNX METONOB MaTeMaTH4ecKoH cra-
THCTHKRA MPH H3YyFeHHH BOTIPOCOB KOMMYTAUWH U 3HeprosdPpeKTHBHOCTH
Becenxa @. (TY bBpro, Yexus). TlepcleKTABI Pa3BUTHA 3TEKTPHIECKHX
MaIUMH CO CKOJIB3S MM KOHTAKTOM C IpUMeEHeRHeM TedIoHa
Becenxa ©@. (TY Bpro, Yexusn), 3aboun B. H. (CII6TITY). Tpanynomerpn-
YeCKUH aHATHS3 TTHUIEBHIHBIX MPOXYKTOB H3HOCA MEKTPAIECKIX ETOK ...c.ovveieerne.
Beceaxa ®. (TY bpro, Yexun), Cudopoe O. A., ununnoe B. M. (OmI'VIIC).
K BOmpoCy 0 CHFDXEHMH M3HOCA M TTOBBILIEHHH PECYPCa KOKTAKTHBIX BCTABOK IO-

POJICKOTO DAEKTPHUECKOTO TPAHCTIOPTA octvrvurucessnraeseesessiesersanesaantansassassssaensresressneas
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