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K BOIPOCY COBEPHIEHCTBOBAHUSA METOOB PACUETA
IJIEMEHTOB BAI'OHHBIX KOHCTPYKLIUU

U 3. MAPTBIHOB, A. B. TPY®AHOBA
Yxpaunckuii 2ocydapcmeennulii yHUSEpCUmen Jiceie3Ho00POICHO20 MPaHcnopma, 2. Xapbkos

JKenezHoqopoKHBIH TPAHCIOPT SBIAETCS OCHOBHBIM BUIOM TPAaHCIOPTA B Y KpauHe, BHIIONHSAA 82,9 %
rpy3o00opota u 36,4 % maccaxxupoodopora B OTIIMUYHE OT cTpaH EBpomeiickoro coro3sa, Tae A0 Kee3-
HOJTOPOYKHBIX IIEPEBO30K COCTABIIAET OKOMIO 8 Y.

s HopManbHOU IeSTeIbHOCTH JKEIE3HOIOPOKHOIO TpaHCIIOpTa OYeHb BaxkHa 3(dexTrBHAs paboTa
BaroHHOTO Mapka. TeXHUYecKoe COCTOSHUE MapKa TPy30BBIX BATOHOB HETIOCPEICTBEHHO BIHUSET Ha peaiu-
3alMI0 OCHOBHOH 3a/1a4M KeJe3HOAOPOKHOT'O TPAHCIIOPTa — CBOEBPEMEHHYIO M KaueCTBEHHYIO JIOCTaBKY
Ipy30B MOTPEOUTEIISM.

KoncTpyknust 10060T0 Barona BKIIOYaeT B ce0sl MHOKECTBO JIEMEHTOB, HO OJTHAM U3 BaKHEHIINX SIB-
asiercs OykcoBbli y3en. Ero HaznexxHast paboTa HEOCpeACTBEHHO BIUET Ha 0€3011acCHOCTh ABHkeHus. Kak
II0Ka3bIBAa€T MHOT'OJIETHUH OIIBIT, OT 30 10 70 % OTLENOK rpy30BBIX BarOHOB B IIyTH CJIEIOBAHHS BO3HUKA-
€T U3-3a YpEe3MEPHOro HarpeBa OYKCOBBIX Y3JIOB.

[TogBukHON COCTaB HOBOI'O IOKOJIEHHs JOJKEH OOECIEeYUTh YBEIMUYEHHUE CPOKa CIy)KObl BaroHa B
1,5-2 pa3za. Ilpu 3TOM IU1aHUpYETCs TOCTHYb YBEIHYEHUS MEKPEMOHTHOTO IIpo0era OCHOBHBIX JeTanel 1
Y3JI0B, B T. Y. BATOHHBIX OYKCOBBIX IOJIIUITHUKOB, 10 | MIH KM.

Ha >xene3nbix noporax crpan CHI' B OyKcOBBIX y3/1ax Kak I'pY30BBIX, TaK U I1ACCaKUPCKUX BarOHOB
cpiie 50 JIeT UCHOIB3YIOTCS [UJIMHAPUYECKUE POJIUKOBBIE MOMIIUIHUKU. J0IroBEYHOCTh HOCIEIHUX
BCETJIa ONpeNeNsaiach 0 METOANKAM, MPEJI0KEHHBIM MIBEACKUMH yueHbIMU I'. JIlyaarpenom u A. Ilanm-
TpeHOM ellle B nepBoi nonoBuHe XX croierus. Ilpu pacdere Ha NMPOYHOCTh W HAJEKHOCTH IIEMEHTOB
KOHCTPYKIMH OyKCOBBIX Y3JIOB UCIOJIb30BAJIMCH YIPOIICHHBIE PACUETHBIE CXEMbI, KOTOPBIE HE YUUTHIBAIN
pAx neiicTBYIOMUX HAarpy30K. HecoBepIIeHCTBO CYIIECTBYIOIMX METOIOB pacueTa MpuBeia K 3HAUUTENb-
HBIM TIOTPEIIHOCTSM TIPH ONpPEAETeHNH ToKa3aTenell HaJeXHOCTH OyKCOBBIX MOJIIUITHUKOBBIX Y3JI0B U
HECOBIMAJICHNIO C (PaKTHUECKUMH Pe3yIbTaTaMH SKCIUTyaTalluy.

B mocnemHue rogpl NIMPOKOE pacipocTpaHeHHe B MOIBHKHOM COCTaBe Ha xene3HbIX jgoporax CLIA,
Agctpamu, FOro-Bocrouno#t Aszuu u psine crpan EBponerickoro coro3a moayduiii OyKCOBbIE MOIIINTHH-
KOBBI€ Y3J1bI KacceTHOro tumna. OHU MOTyT ObITh 00OPYAOBaHBI ABYXpsAHBIMU KoHMYeckumu (TBU) mmu
cnBoeHHbIMU miHApHdeckuMu (CBU) mopmmmankamu. [IpenmyrecTBaMu Takux MOJAENEH SBISETCS
YBEITMYEHHAsI JOJITOBEYHOCTh: COTJIACHO JIEHCTBYIONIMM HOPMATHBHBIM JIOKYMEHTaM TaKhe TOAITHITHUKO-
BBl y31bI UMEIOT pecypc He MeHee 800 Thic. kM mpoOera, WM BOCEMb JIET IKcITyaTanuu. Kpome Toro,
OHU UMEIOT MEHBIIYI0 MacCy, OBBIIIEHHYIO IPY30M0IbEMHOCTh M HE TPEOYIOT MPH DKCILTyaTally MpoBe-
JIeHHs TPOPHUIIAKTHIECKUX PEMOHTOB.

Ho npu pacueTre JOJITOBEYHOCTH TaKHUX GYKCOBBIX MOJUOIMITHUKOB HUCHOJIB30BAJINCE YCPCIHCHHBIC
Harpy3ku. [Ipudem npeamonaraioch, YTO HATPY3KH UMEFOT JIETEPMUHUPOBAHHBIN XapakTep, XOTS MPOIecc
Harpy»XEeHUS TPEJICTABIIIET COOOI0 CITyJalHBIH MPOIECC, XapaKTEPUCTHKH KOTOPOTO 3aBUCAT OT MHOTHX
(haKTOPOB M U3MEHSFOTCS BO BPEMEHH.

ABTOpaMH MpEUIOKEHA YCOBEPIICHCTBOBAHHAS TIPOIICAYPa OIEHKNA paboTOCTIOCOOHOCTH OYKCOBBIX y3JIOB
IPY30BBIX BaroHOB. B ee 0CHOBe JIEXUT MOAENb ONpe/iesieHHs 0e30TKa3HOCTH MOIIMITHUKOBBIX Y3JI0B TPY30-
BBIX BarOHOB C YYETOM BEPOSITHOCTHOTO XapakTepa NMPHKIAAbIBAeMbIX Harpy3ok. [1oqmmImHUKOBEIN y3er rpy-
30BOT'O BaroHa MPeACTaBISIET COOOH CIIOXKHYIO MEXaHMUYECKYIO CHCTEMY, COCTOSIIIYIO U3 KOpITyca OYKCHI, B KO-
TOPOM PAcCHONIOKEHbI HapyKHble M BHYTPEHHHE KOJbIA TMONIIMITHUKOB, Tela Ka4deHHs, cernapaTtop H
VIUIOTHUTENbHBIE YCTPOMCTBA, MPEAOTBPALIAIOLIIE [TOMalaHne TPS3H U BJIaTH BO BHYTPEHHIOIO MOJIOCTh y371a.

CrnyvaiiHBIlf XapakTep BO3JEHCTBUS Ha OYKCOBBIX y3€Jl ONMpPENETSIETCs CIyJailHBIMU 3HaYeHHSIMH Ta-
paMeTpoB Harpy3KH, CIIyJailHBIM pacrpefe’eHneM Harpy30K BO BPEMEHH U B Pa3JINYHBIX TOUKAX CUCTEMBI,
CIIy4ailHBIM COYETaHHEM Pa3IMYHbIX HAarpy30K M MHOTMMH OPYTUMH (GakTopamu (Teperpys rpysa, pasHoe
COCTOSTHUE TTYTH, KIIMMAaTHYEeCKUE yCIOBUS, THHAMHYECKHE XapaKTEpPUCTUKHA XOIOBBIX YacTeH, KauecTBO
PEMOHTA U TEXHUYECKOTO 0OCTYKUBAHHS).

B mporecce skcmTyaTaluyu BaroHOB B OYKCOBOM y3JI€ TIPOUCXOTUT U3MEHEHHE TapaMeTpoB BO BpeMe-
HU, OMPEIENSIONINX MEXaHHYECKHEe CBOHCTBA CUCTEMBI. JTH M3MEHEHHs MOTYT TOBJIeYb 32 COOOH yXyI-
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IIEHHE XapaKTePUCTUK MPOUYHOCTH, HAKOIIJICHHE TMOBPEXKICHHUH, CBI3aHHBIE C U3HOCOM Y3JIa, a TaKXkKe CTa-
peHHe MaTepuaia U CIOKHOCTU B MTPOI[ECCE BOCCTAHOBIIEHUS U PEMOHTA OTAENBHBIX 3JIEMEHTOB.

[Ipu mpoxokIeHUH KOJIECHOW Iapod HEPOBHOCTEH MyTH Ha OYKCOBBIM y3el ICHCTBYIOT BHEIIHHUE
Harpy3ku g. OHU MOTYT OBITH PA3HBIMH 110 MTPOUCXOXKJCHUIO U IPUHUMATH CIIydyaifHbIe 3HAUCHUS U3 HEKO-
TOPOTO MPOCTPAHCTBA BO3MOKHBIX BHENTHUX HArpy3ok . M3MeHeHHne 3TUX Harpy30K BO BPEMEHH SBJISET-
cs CIydaHBIM TporieccoM. CToXacTHYECKOe IMOBEICHHE OYKCOBOI'O y3ja OyIeM XapaKTepH30BaTh dIIe-
MEHTaMH U, KOTOPbIE SBIAIOTCS YaCTHBIMH COOTBETCTBYIOIMIETO MpOocTpancTBa U BOSMOXKHBIX COCTOSIHHM,
KOTOpBIM H30upaeTcs TakuM oOpa3oM, YTOOBI C €ro IOMOLIbI0 B PaMKaX BBHIOPaHHON pacyeTHOH CXEMBI
MOJTHOCTBHIO OBUIO OMMCAHO COCTOSIHHE OYKCOBOTO y3Ia.

Crny4aiiHBIA XapakTep MOoBeAeHUsI OYKCOBOro y3iia o0ycioBiIeH pa30pocoM Kak COOCTBEHHBIX CBOMCTB,
TaK ¥ ACHCTBYIOUIMX HATPY30K. [Ipyn HOpManbHOI 3KCIUTyaTalliy MapaMeTphl, XapakTepu3yronme (yHKIHO-
HAJIBHOE COCTOSTHHE 3JIEMEHTOB OYKCOBOro y3na (mapaMeTpbl KauecTBa), JOJDKHBI HAXOIUTHCS B YCTAHOB-
JIEHHBIX MpEAeNaX B TEUCHHE BCErO HOPMATHBHOTO CpPOKa CIYKOBl. MaTeMaTW4ecKH 3TO COOTBETCTBYET
HAXOXKJICHUIO SJIEMEHTOB & B JIOMyCTUMON obnacTtu ) mpocTpaHcTBa KadecTBa U. Brixon cirygaitHOro mpo-
necca v(t) pyHKunoHIpoBaHMs OYKCOBOTO y3J1a 32 Mpe/eNbl TOMYCTUMOH 00macTr {2 IPUBOJUT K €r0 OTKa3y.

B ncxomHblii MOMEHT BpeMeHH (MOMEHT Hayaja JBUKCHUS BaroHa) CIyYaiHBIH MpoIece pYHKIIMOHU-
poBaHUS OYKCOBOTO y3JIa C BEPOSTHOCTBIO, paBHOW 1, OyJIer HaxOAUTHCs B JOIMYCTUMOH obiactu Q, TO
ectb P (0) = 1. BIOpOCHI U3 3TO# 00J1acTH Ha oTpe3ke BpeMenu [0, f] — 04eHb penKHue COOBITHS.

KonmdecTtBo BEIOPOCOB caydaifHOro mpoiiecca V() Ha oTpe3ke Bpemenu [0, 7] ecTh ciiydaitHas BeTUYU-
Ha, KOTOpyto 0003Ha4YuM N(f). MaTeMaTH4eckoe OKHIAaHHE KOJIUYECTBA BEIOPOCOB CIIYJalfHOTO IMpoiiecca
v (f) cBSI3aHO C HHTEHCUBHOCTHIO OTKA30B:

F0) = a0 = ().
0

rae A (f) — THTEHCUBHOCTH OTKa30B.
[Tockonpky OyKCOBBIE TTOIIUITHAKN OTHOCATCS K BHICOKOTEXHOJIOTHYHBIM H3/ICHUSIM U SBISIFOTCS BEI-
COKOHAJI&KHBIMH, BO3MOXKHO HCITOI30BaHNE ITyaCCOHOBCKOTO TIOTOKa OTKa30B. Torjaa BepOSITHOCTH 0e3-

OTKa3HOH paboTHI uMeeT Bua P(t) = e,
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OLIEHKA IMHAMMYECKUX MMOKA3ATEJIEA BATOHA,
MOJYYEHHBIX C UCITOJIb3OBAHUEM MOJIEJIN
«BAT'OH - KEJIE3HOJOPOXXHBIU I1YTb»

U. 2. MAPTBIHOB, A. B. TPY®@AHOBA, B. O. LIOBKYH
Ykpaunckuii 2ocyoapcmeennulii yHugepcumen iceie3Ho00pOICHO20 MpanHcnopmad, 2. Xapvkos

Be3onacHOCTh IEPEBO30K SIBIISIETCS MPHOPUTETHHIM HAIIPaBIEHHEM JIESTETHHOCTH JKENTE3HBIX JOPOT CTPaH
CHI'. Ee obecrieuenue 3aBUCHT OT CIaXKEHHOW PabOTBHI BCEX CTPYKTYPHBIX IMO/pa3/ieNieHHid, HO OJHUM W3
Ba)XHEHIINX (DaKTOPOB SIBJISIETCSl HajexHas padoTa BaroHoB. OTKa3bl 3JIEMEHTOB KOHCTPYKIIMU BaroHOB HE
TOJBKO BBI3BIBAIOT 33JEPXKKY JOCTaBKU I'PY30B ITOTPEOUTENSIM UYepe3 OTLENKH BaroHOB B ITYTH CJIEJJOBAHUS,
HO M TIPUBOJISIT K CYILIECTBEHHBIM JIOMOJIHUTENBHBIM TIOTEPSM U1 BOCCTAHOBJIEHHS Pa0OTOCIIOCOOHOCTH.

OpmHUMH U3 CaMBIX Ba)KHBIX 3JIEMEHTOB KOHCTPYKIMH TPY30BOT'O BaroHa SIBJISIOTCS OYKCOBBIE Y3IIbI €
PONMKOBBIMU MONMMITHUKaMH. Kak Mmoka3blBaeT MHOTOJIETHUM OMBIT KCIIyaTallH MapKa IPy30BBIX Ba-
TOHOB, IMEHHO OyKCOBBI€ y3I1bI 3a mepuog 2005-2016 rr. mosnexnu 2339 ciydast OTIETIOK BarOHOB B IyTH
CJIeOBaHMS yepe3 upe3MepHbIid Harpes. [Ipn 3ToM exxerofaHo JOMOTHUTENFHO MPUOOpaMy ANCTAaHIMOHHO-
To KOHTPOJS KOJECHBIX Map M OCMOTPIIMKAMH BaroHOB IO BHEIIHUM NpH3HaKaM BeIsBiIeHO 10 1000 ciy-
YyaeB 0TKa30B OYKCOBBIX Y3JIOB, KOTOPbIE CO3/1aBajlM yIpo3y 0€30MacHOCTH JBUKEHMSL.

ObecriedeHre JONTOBEYHOCTH MOAIIAITHUKA, PA0OTAIOMIET0 B YCIOBUSAX TUHAMUYECKOT0 paaAnaIbHOIO
M OCEBOW Harpy3KH, SIBISIETCS JOCTaTOYHO CIOXKHOI 3amaueil. [Ipu pacuere Ha MPOYHOCTh M HAZEXKHOCTh
3JIEMEHTOB KOHCTPYKINHN BB Mcronb3yloTcst ynpoleHHbIe CXeMBI, KOTOPbIE HE YUUTHIBAIOT Pl JEHCTBY-
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