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poBaHHBIX (oTodnmekTpudeckux moxayned, CSP-cucrem, HCPV-cucrem, mapabomiuecKkux OTpakaTelei
u 11p.). Takoit mpubop MO3BOJIUT KOHTPOIUPOBATE MOJOKEHUE COTHEYHBIX MaHeJIel cpasy B IBYX IUIOCKO-
cTax. UmenHo Opu NaACHUU COJIHCYHOI'O CBCTA MO MPAMBIM YIJIOM JOCTUTAaCTCA MUHUMAJIBHOC 3HAUCHUC
OTpPaKCHHMS, a CIICOBATEIbHO — MaKCUMaIbHOE UCIIONB30BAHME DHEPTUM JIydel COJIHEYHOW MaHenbio. B
3aBUCHMOCTH OT KOJIMYECTBA CTCIIEHEW CBOOO/BI IBMKCHHUSI COTHEYHBIC TPEKEPhI OBIBAIOT OJIHO- M JIBYX-
KOOpJMHATHBIMH. J[ByXKOOpIMHATHBIC Tpekephl obecneunBatoT Hanbonbmmii KI1J] ¢poronpespaienus B
TedeHue Bcero roga (99,5 % ot Teoperndecku BO3MOKHOT0). OTHOKOOpPAMHATHBIC 00ECTICUYMBAIOT KeJlac-
MBIl MAKCHUMYM TOJIBKO B OTIPCJICIICHHBIN CE30H T0jja, & CyMMapHas To/10Basi JOOBIYa COTHCYHOH SHEPTUH
cocrtapmsieT uib 75-80 % OT BO3MOXKHOTO, YTO TAaKXKe 3HAUMTENbHO sydiie, gueM 40—70 %, KoTopslie 1mo-
HaJaf0T Ha HETOBIKHYO TTaHEIb.

Hecmotpst Ha Bce mpeumymiecTBa ympapisieMbX (oTomaHeded, TpeKepbl yCTaHABIMBAIOTCS IAJICKO HE
Ha BCEX COJTHEYHBIX AIIEKTPOCTAHIMAX. TOMY €CTh HECKOIBKO MPUYHH:

— TpeKep BCEr/a MOBBIIIAET CTOMMOCTh MOHTa)Ka CHCTEMEL,

— YCIIO)KHEHHE KOHCTPYKITHU KPEIUICHHS MPUBOUT K YMCHBIICHUIO €€ HAIC)KHOCTH (Ha KPYITHBIX JIEKTPO-
CTaHIMAX IOHAIOOUTCSI TONOJTHUTEITBHBIH IITAT PAOOTHUKOB IS OOCTY>KHBaHUS H PEMOHTA TPEKEPOB);

— HaJIMYKe MOJIBIKHBIX JIeTalel TpeOyeT 00CITy)KUBaHHsI Ja)Ke PH OTCYTCTBUM aBaPHif;

— JIBIDKMMBIC KPETUICHUS MAHEIN 3HAUYMTEIFHO YMCHBIIAIOT €€ YCTOHYNBOCTD W HAIGKHOCTD TIPH CHITBHOM
BETpE.

Takum 00pa3zom, MOKHO CHENaTh BBIBOA, YTO YCTAHOBKa (poTomanesiell Ha COJHEYHBIH TPEKEp CIIOcoOHA
TIOBBICHTH YPOBEHB BBIPAOOTKH 3teKTposHeprin Ha 3040 %.

B pabote npemiaraercss MOAEpPHU3UPOBATh CYHIECTBYIONIYIO CUCTEMY OPHUEHTAIIMH COJHEYHOW MaHEeNH C
TIOMOIIBI0 HEMPOKOHTPOJUIEPA U CIICHUAIBHOTO alrOpUTMa YITPABICHHUS. JTO TTO3BOJIUT aBTOMATHUYESCKH TTOBO-
pavnBaTh MaHelb 3a COJNHIEM ¢ MAaKCUMAaJIbHON TOYHOCTHIO M TeHepalyel COTHeYHON SHEPTHUH B TI000€ BpeMs
roja.

B pesynbTate BBIOTHEHHON pabOTHI MOXKHO CHENaTh BBIBOJBI, YTO C TIOMOLIBIO CHCTEM HCKYCCTBEHHOTO
HHTEIUIEKTa MOXKHO aBTOMATH3HMPOBaTh CUCTEMY I€HEpAaLMy COJIHEYHOW SHEPIHMH, a TaKkKe YBEIWYHTh TOY-
HOCTB CJISKEHU 3a coHIeM u obecnieunth Hanbonbiee KI1/] poronpeodpasoBanust B TeUeHHE BCETO rofa.

VK 614.8.084: 159.944

®YHKINOHAJIBHAS HAJAE)KHOCTb PABOTHUKOB TIOKOMOTHUBHBIX BPUT'A L
KAK PEHTAIOIIUU ®AKTOP BE3OITACHOCTH KEJIESBHOAOPOXKHOT'O TPAHCIIOPTA

B. I BPYCEHI[OB, B. I'. [1Y3bhIPh, O. B. KOCThIPKHH
Yrkpaunckuii 2ocyoapcmeennviii ynugepcumem di#ceie3no00poiCHo20 mpancnopma, 2. Xapbkos

IIpobnema HaIeKHOCTH YEIOBEKa-olepaTopa SIBISETCS YPE3BBIUAHHO aKTyaIbHOM BO BCEM MHMpe.
N3BecTHO, 4TO OOJIBIIMHCTBO aBapuil B CIIOKHBIX TEXHUYECKHX CUCTEMax, MPUBOMSALINX K TSDKEIBIM M0-
TepsIM, IPOUCXOIUT 0 BUHE YenoBeka. [1, 2]. Ha skeae3HomopoKHOM TpaHCIOpTe 0€30MacHOCTh JBHU-
KEHHUS TAKKE€ B 3HAYMTEIIBHOU CTEIIEHH OMNpenesseTcs dejaoBedeckuM ¢daktopoM. [Ipu sTom omHOH U3
BaXHEHIINX COCTABISIOMNX SBISETCS YPOBEHb NMPOPECCHOHANBHON HaIeKHOCTH paOOTHUKOB JTOKOMO-
TuBHBIX Opuraz. [lo ux Bunae mpoucxoaut mo 80 % aBapuii ¢ TspKenbIMU mocnencTBusmu [3]. Exeron-
HbIe aHATUTHYECKHUE MaTepHasbl O COCTOSHUU O€30IaCHOCTH B JKEIE3HOAOPOKHON OTPaCId CBUAETEN b-
cTBYIOT: Topsiaka 90 % mpouciiecTBrid (IPOS30B 3aMpeliaroliX CUTHATIOB, aBapyuil U KatacTpod) ciy-
yaJioch N0 BUHE MammHICTOB. Ho pasee Bce oM HepaauBbie paboune? Koneuno, ner. CtaTucTHYECKHE
JaHHBIE TTOATBEPXKIAIOT, YTO MHOTHE U3 TeX, YTO AOMYCTHIH MPOE3Abl 3alpeIlalonIiX CUTHAIOB — JUC-
[UIUIMHUPOBAaHHBIE, OTBETCTBEHHBIE JIIO/IN, OTBITHBIE, 4 HEPEJKO M BHICOKOKBATH(HIIMPOBAHHBIC MAIl H-
HUCTBHI.

[Ipobiema HaIeKHOCTH YeJIOBEKa-olepaTopa pa3padaThiBaeTCs JOCTATOYHO WHTEHCUBHO B Pa3idy-
HBIX 0071acTsx. [4]. IlockonbKy OCHOBHBIM YCIOBHEM HAJEKHOW pabOTHI SBISETCS NOAAECP)KaHUE 3aJaH-
HOT'O YPOBHs I€ATEIbHOCTH B T€UEHHUE ONPEAEICHHOIO OTPe3Ka BPEMEHHM, HaIe)KHOCTh pabOThl 4eI0Be-
Ka-oIlepaTopa MOKET OBITh OIpezeieHa KaK CIOCOOHOCTh K COXPAaHEHHIO HEOOXOIUMBIX paboumx Ka-
YECTB B YCJIOBHUSIX BO3MOKHOTO OCJIOKHEHHsS] OOCTaHOBKM WJIM KaK «COXPAaHHOCTHY», YCTOMYHUBOCTH OII-
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TUMANBHBIX pabodnx mapameTpoB WHauWBHAA. CyImecTBYET Psi ONPEACICHUA MOHITHS «HAJICKHOCTh
JIEeSTCIBHOCTH YEIOBEKa» OTHOCHUTEIBHO €ro omepaTopckuxX (yHKOui. OCHOBHOE BHMMAaHHE B JTHX
ompeseNicHIsIX o0palaeTcss Ha MPOSBICHUS HAIC)KHOCTH, TaKUE KaK KAa4eCTBO BBITIOJHCHHS 3aJaHMUS,
OTKJIOHCHHE ITIOKa3aTeleH ACITeIHbHOCTH OT TpeOyeMBIX 3HaueHHWH U Jp. [lomoOHbIe ompenencHHus ak-
IECHTHPYIOT BHUMAHUEC HA BHYTPCHHUX, MOTCHIIMATBHBIX BO3MOXKHOCTSX M CIIOCOOHOCTSIX YCIIOBCKa B
obecrneueHuH HaIeKHOCTH, OJTHAKO HE B MOJIHOM Mepe pacKphIBAIOT CHEIU(PUUHOCT JAHHOTO MOHSATHS C
TOYKH 3PCHUS MPOIECCYATbHBIX (YCTONYMBOCTh (DYHKIIMOHUPOBAHMS) W PE3yNbTHPYONIHX (0€30TKa3-
HOCTB, 0€30ITMO0YHOCTD H T. T1.) XapaKTEPUCTHK.

BoJIEIIMHCTBO aBapUITHBIX CUTYaldid Ha JKEJIE3HOJIOPOKHOM TPAHCIOPTE BOZHUKACT B CBA3U CO CHU-
JKCHHEM YPOBHsI MPOQPECCHOHANTEHOW HaIe)KHOCTH Pa0OUYMX JTOKOMOTHBHBIX OpHUTraja B YaCTHOCTH IO CHU-
KEHHIO YPOBHsI QYHKIMOHAILHOW HAJGKHOCTH (YTOMIICGHHUE, CTpecc U T. 11.) [5]. B cBs3u ¢ 3THM akTyaib-
HBIM SIBJIACTCS TTOKMCK M BHEIPCHUE METOIOB OOBEKTUBHON OIICHKH YPOBHS (DYHKIIMOHAIBLHOW HAJC)KHOCTU
pabOTHHUKOB, MPEXKIC BCETO YPOBHS 3I0POBBS, UTO U SIBJISICTCS 1EIBIO paOOTHI.

ITpu co3maHuu CUCTEMbI KOHTPOJIS YPOBHS (DYHKIIMOHATHHON HAJECKHOCTH PAOOTHUKOB JIOKOMOTH B-
HBIX OpUTaJ BO3HHMKACT BOMPOC OOBEKTUBHOCTU €€ OICHUBAHMS [6], KOTOPBIH 3aTPYAHICTCSA TEM, UTO
(yHKITHOHANBHAS HAICKHOCTh SIBIISICTCS CIIOKHBIM SBJICHHEM M BKITIOYACT JOJTOBPEMEHHYIO U TEKYII VIO
cocraBisitoniue. JlonroBpeMeHHasi MEHSETCS JOCTATOYHO MEJICHHO U OTMpEJesIeT YPOBEHb TeKyield. B
3aBUCHUMOCTH OT YPOBHS JOJTOBPEMEHHOM COCTAaBIISFOIIEH CYLIECTBEHHO MEHSETCS BEPOSITHOCTDH IEpe-
xoJa (PyHKIMOHANBHON HAAEKHOCTH K «HEOONYyCTHMOMY YPOBHIO» NpH KosleOaHusx Tekymel. Ilpn
HU3KOM ypOBHE BEPOSITHOCTH TAKOTO MEpexoja AOCTATOYHO BEIHKa, a MPH BBICOKOM — HaoOopoT. Ilo-
CKOJIBKY JIOJITOBPEMEHHAS COCTABIISIFOINAS COCTOUT M3 YPOBHSI 3[OPOBBSI U OMOJIOTHYECKOTO BO3pacTa,
IUTSE ¢ KOHTPOJIIST HeOOX0AMMO MMETh MHCTPYMEHT MX M3MEpeHHUs (IIPekIe BCEro — YPOBHS 3/I0POBBS).
[Tpu >TOM MeTOABI OLIEHKH AaHHOTO KauyecTBa NOJKHBI YAOBJIETBOPSTH PAy clienupuueckux TpedoBa-
HUH, TAKUX KaK BaJMAHOCTb, MPOCTOTA MPOLEAYPHI, OTCYTCTBHE HEOIAaronpHUATHBIX BO3JeCTBHI Ha 00-
cienyeMoro. B ¢Bs3u ¢ 3TUM OBLIO TPOaHaTN3UPOBAHO OOJBIIOE KOJHMYECTBO CYIIECTBYIOIIUX METOIOB.
Oxa3zanoch, 9T0 pa3padoTKa TAKMX METOJIOB HMEET 3HAYUTENbHYIO0 HCTOPHIO. B OCHOBHOM OHH CTPOSTCS
Ha TOM, YTO OOBEKTUBHBIM KPUTEPHEM 3/10POBbS YEIOBEKA SBISETCS YPOBEHb (U3NUECKON paboTocmo-
coOHoCTH.

YcraHoBneHo, 4To Hanboliee MOTHOE TpeACTaBIeHNe 0 PYHKIMOHATBHBIX pe3epBax OpraHu3Ma MOXKET
OBITH COCTaBJICHO B YCJIOBUSIX HATrPy30K, MPH KOTOPHIX 3a/IeHCTBOBAHO He MeHee 2/3 MBIIIIEYHOT0 MacCHBa.
Takue Harpy3KH 00ecreunBarOT MpeIeTbHYI0 HHTEHCH(UKAIMIO BceX (U3NOIOTHIECKUX CHCTEM U MO3BO-
JISIFOT BBISIBUTH HE TOJIBKO TNTyOMHHBIE MEXaHU3MBI 0OecrieueH st paboTOCTIOCOOHOCTH, HO M TIOTPaHUYHBIC
C HOPMOW COCTOSTHUSI M CKPBITHIE TIPOSIBICHUS HENOCTATOYHOCTH (PYHKITHIA.

[pencrarnenus 06 ypoBHE PU3NIECKON PabOTOCTIOCOOHOCTH B 3HAYMTEIHHON CTEIICHU PACIITUPSIOTCS
MIPHU OJTHOBPEMEHHON perucTpanuy GU3N0IOTNIeCKUX MMoKa3aTeel, XapakTepu3yommx GyHKINOHAIbHBIE
BO3MOXXHOCTH CEPIAEYHO-COCYIHCTON, NbIXaTeIbHOW N HEPBHOW CHCTEM, JBUraTeIbHYIO (DYHKLIHIO, COCTO-
STHAE OOMEHHBIX TPOIECCOB.

N3 paccMOTpEHHBIX METOOB OMpeAeSICHUS YPOBHS (DU3MUSCKOM pabOTOCIIOCOOHOCTH HanboJjiee Mpu-
BJIIEKATETLHON Ha CEroaHs BUOUTCA METOAHKA KOJINYECTBEHHON SKCIIPECC-OLICHKHN YPOBHSA CI)I/I?J/I'-ICCKOI‘O/
COMAaTHYECKOr0 3/I0POBbS MHIUBHUA, pa3padboranHas npod. I'. JI. Ananacenko [7].

C npuMeHeHneM JaHHOW MeTOIUKH Obuta oOcienoBaHa OoJblIas rpymia padOTHUKOB IOKOMOTHBHBIX
Opurag HECKOJIIbKHUX JIOKOMOTHUBHBIX JIeNO YKpauHbl. Pe3ynbTaThl HCCIeOBAHMS TIOKA3aIN: 3HAUYUTEIIbHAS
yacTh paboTHHKOB (0K0110 40 %) MMeeT ypoBEHb 370POBbS «HU3KUN» U «HIKE CPEIHEr0». JTO 03HAYaeT,
YTO UX (PyHKIMOHAIbHAS HaeKHOCTh CYIIECTBEHHO CHIDKEHA €Ile A0 PadOoThl 1 MO BIUSHHEM (DakTOpOB
TpyZAa MOXET CHU3HMTBHCS 10 HEAOMYCTHUMOro ypoBHS. MOKHO cIenaTh BBIBOA, YTO CYLIECTBYIOIIUI ypo-
BeHb (PYHKIIMOHAIBHON HaIEKHOCTH PaOOTHUKOB JIOKOMOTHBHBIX OpHraj MpencTaBiseT yrpo3y ais 0e3-
OTMACHOCTH JIBIDKEHHS U, CIIEJI0BATEIHHO, TOJKEH KOHTPOIHUPOBATHLCS.

JIJIs OIIEHKH TaKoW COCTABISIONIEH, KaK «YPOBEHH 3/I0POBBsI» IIeNIecO00pa3HO, 10 MHEHHIO aBTOPOB,
NPUMEHSTh METOJI KOJIWYCCTBEHHOW DKCIPECC-OIICHKH YPOBHS (PU3UUECKOT0/COMATHUECKOTO 37I0POBbS
uHnuBuAa. KpoMe oreHnBaHus (QYHKIIMOHAIBHOW HAJEKHOCTH TakoW KOHTPONb OYJeT crocoOCTBOBATH
MOBBIIIEHHIO YPOBHS 37I0POBbsI pAOOTHUKOB TIO MPHUHIUITY OUOIOTHUECKONH 00paTHOM CBSI3H, COTIIACHO KO-
TOPOMY TOJy4eHHE WH(POPMAIIUN O COCTOSIHUH 3JI0OPOBbS TOOYKIAET YENOBEKa K €0 MOIeP:KaHII0 WIIN
YIYUIIEHHIO.
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VK 629.45

HCIIOJb30BAHUE MACCAKUPCKHUX BAI'OHOB
MHOCJIE JJIMTEJBHOU 3KCILTY ATAIIUNA

E. B. BYT'AEBA, H. B. BEJIOI'YE

benopycckuii 2ocyoapcmeennviii ynugepcumem mpancnopma, 2. I omens

3HaunTeENbHAs 0Js1 MHBEHTAPHOTO MapKa MacCa)kKMPCKUX BaroHOB belopyccKoil skene3HoN JOporH NMeeT
CPOK CITY>KOBI, TIPEBBIIIAIONINA HOPMATHBHBIH 28 JIeT, yCTaHOBJICHHBIH 3aBOIOM-H3rOTOBUTENEM. B TO e Bpe-
M, BBUIy HEBO3MOXKHOCTH €IMHOBPEMEHHOHN 3aMeHBI yKa3aHHBIX BarOHOB Ha HOBBIE, ISl 0OecTiedeHus mac-
CKUPCKHX TIEPEBO30K, B TOM YHCIIE CE30HHBIX, TAK¥E€ BaroHBI MPHUBIEKAIOTCSA K IKCILTyaTalliy 1ocje TpoBe-
JEHUS TIPOLETyphl MPOUICHUS CpoKa cITy:KObI. [Tpoayienne cpoka ciry:kObl OCyHIECTBIISETCS, KaK MPaBHJIO, 110
TEXHUYECKOMY PEIIEHHIO B paMKax IUIAHOBOTO BHZA PEMOHTa JMOO MyTeM MpOBEISHUs MOACPHHU3ALMHN TIPH
KanuTainbHO-BoccTanoBuTenbHOM peMoHTe (KBP) Ha ocHoBe Texnmueckux ycnouii (TVY).

KBP mposoautcs B pamkax mposeneHust KP-2, B coorBerctBun ¢ TV, mo3BonseT MpOMINTE CPOK
ciry>x0b!I BaroHa Ha 20 jieT 1 obecneunBaeT NOIy4eHNEe YSKOHOMHH 110 CIIEIYIOIIUM COCTaBIISIOIINM [2]:

1) noBbIIEHNE HECYLIEH cTOCOOHOCTH Ky30Ba MO3BOJISIET NPOUIUTE CPOK CITY>KOBI BaroHa CBEPX HOP-
MaTHBHOTO W TOJIyYUTh OT 3TOTO ONpeieeHHbIH 3hdekT J;;

2) mpoJyIeHre cpoKa CITy>KObl BaroHa 3a cueT npoBeAerns KBP maer BO3MOXXHOCTh OTHANWThH Karu-
TaJbHBIC BIOKEHUS Ha IPHOOpETEHNE HOBOTO BaroHa M 3a CYET 3TOTO MOMyUHUTh 3D PeKT Iy;

3) MonepHU3aIMs BHYTPEHHETO 000pyA0BaHus BaroHa rpu nposeaeHuu KBP mo3BosseT nomyuuts Ba-
TOH TIOBBIIIEHHON KOM(POPTHOCTH. DKOHOMHYECKHH dPPEeKT D3 OT MpUMEHEHHs 10 Ha3HAYCHUIO BaroHa
MOBBIIIIEHHON KOM(OPTHOCTH TTosTydaeTcsi cpa3y ke nmocie KBP, Torna kak B 6a30BoM BapuaHTe 3TO BO3-
MOYKHO TOJIBKO TTOCJIE TPHOOPETEHHSI HOBOTO BaroHa,

4) npu npomnsBoactBe KBP BO3HMKAIOT OTXOIBI, KOTOPBIE MOTYT OBITH PEaM30BaHbl C TOTyYEHHEM
adderra Dy;

5) mpu npousBoncTBe KBP cHMMatoTcst oTaenbHBIE Y3/IBI U JI€Talld, KOTOPBIE ITOCIIe PEMOHTa MOTYT
OBITh HMCIONB30BaHbI MPU MPOBEJACHUU JISTIOBCKOTO W KAHMTAILHOTO PEMOHTOB. MOXKET OBITh TONyYeH
9KOHOMHYECKHH 3P PEeKT Js 3a CYET HCHONB30BAHNS CTAPOTOJHBIX JeTaNeH.

TakuM 00pa3oM, 00U IKOHOMHYECKHI AP PEKT

Do =D+ 25 +25 +3, +0s.

HpOBe}leHI/Ie KalnmuTaJIbHO-BOCCTAHOBUTCIILHOI'O pEMOHTA TpeGyeT JOTOJTHUTCIIbHBIX 3aTpat:

1) Hapsiay ¢ MOBBIMIEHHEM KOM(OPTHOCTH — JOTIOMHHUTENBHBIE PACXOAbl 3| Ha TOBBIIICHUE HECYIIeH
CIIOCOOHOCTH;

2) IpOBOUTCS MOJICPHU3AIMS BaroHa ¢ MPUMEHEHHEM HOBEHIINX MaTepHalIOB, ETAIEH, Y3/I0B M yCTa-
HOBKOH JIOTIOJTHUTENIFHBIX CUCTEM, 00ECTIEUMBAIOIINX MTOBBIIIEHHE KOM(POPTaOeTbHOCTH BaroHa. JTO IPUBEIET
K MOSIBJICHUIO JTOMOJIHUTEBHBIX 3aTpaT 3, MpH nocieayonmx TO, IemoBCKUX M KalUTaIbHBIX MIEPBOTO 00be-
Ma PEMOHTaX Ha HHTepBajie BpeMeHHU oT nposeneHuss KBP 1o crmcanus no 6asoBoMy Bapuanty. Ilocie nmpu-
00peTeHus] HOBOTO BaroHa B 0a30BOM BapHaHTE CUUTAEM, 4TO OyIeT MpUoOpeTaThesl BArOH MOBBIIEHHON KOM-
(hoptHOCTH. OOIITHE 3aTPATHI
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