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EJEKTPOMAT'HITHA CYMICHICTD HA 3AJIIBHUYHOMY
TPAHCIIOPTI

YK 629.4.012

laBpwmok, B. . Ornsan kpuBUX rajabMyBaHHS €BPOMEHCHKOI CHCTEMH YIPABIIHHS IOI3I0M
ETCS / B. I. T'aBpuiiok // EnekrpoMartitHa CyMiCHICTB Ta Oe3leka Ha 3a1i3HHYHOMY TPaHCIIOP-
Ti. — 2017. — Hom. 13. — duinpo: Bun-so IHY3T, 2017. — C. 11-109.

MeTo10 cTaTTi € MPOBEACHHS OISy KPUBHX TajJbMyBaHHS €BPOIEHCHKOI CHCTEMHU YIpaB-
ninag noizaoM ETCS BianoBigHO 10 MpUWHATHX B €BpoI crienudikarii.

Xoua cnenudikanii ETCS BcTaHOBIIOIOTH OCHOBHI MPUHIIMITNA KPUBUX TalbMyBaHHS 1 TOB'SI-
3aHy 3 HUMH 1H(POPMAIIiI0, IO BiI0OpaX)aeThCs MAIIUHICTY, aje J0 CUX Mip HEMae y3roKeHUM -
HOTO METOAY iX OOYHMCIICHHS. 3a BiJICYTHOCTI OYIb-IKHUX BUMOT, aJITOPUTMHU MOCTABIIHMKIB OOp-
toBoro oomnagHanus ETCS npu3BoasTh 10 pi3HUX rajJbMiBHUX BiJICTaHEH JJIsl JAHHOTO THILY PY-
XOMOTO CKJIany. JIms TpaHCKOPIOHHUX TOI3/1iB BIIMIHHOCTI B HAIIOHAIBHUX MPaBUJIaX BUMara-
I0Th 3aCTOCYBaHHA B TOKOMOTHBHOMY oOnanHanHi ETCS kinbkoxX HalliOHaTbHUX KPUBHX Tallb-
MyBaHHS.

OcHoBHi ocobmuBocti mozeni rampmyBaHHs ETCS po3rnsHyTi B cTarTi, BKIIOYAIO4M CIi-
Jyt0ul OCHOBHI MUTaHHS: OCHOBHUN MPUHIUN 3a0e3MeYeHHs Oe3MeKn pyXy MOi3/1iB, IpU3HAUCH-
Hs Ta OCHOBHI TUNHU KpuBuX raneMyBaHHs ETCS, Bxiani mapameTpu Uis po3paxyHKy KpHBOi ra-
JbMYBaHHS, KOHCTPYIOBaHHS KPHBOi €KCTPEHOTO 1 rapaHTOBAHOTO aBapiHOTO TraIbMyBaHHS.

OcHoBHMIT npuHIMI 3a0e3nedeHHs Oe3MeKn pyxXy Moi3/iB 3aCHOBAaHWM Ha iX POAUICHHI ITi[
qac pyxy (ikcoBaHUMH OJIOK-AUISHKAMHU (A1 3BUYAMHOI CHUTHAJIBHOI cuctemu) abo OJok-
nustHKamMu 13 3MiHHAUME MeskaMu (st ERTMS/ETCS piBas 3).

Jnst 3abe3neueHHs nuX NMpUHOMIIB Oe3nekn 6oproBuii komm'totep ETCS moBuHeH mporHo-
3yBaTH 3HIMXKEHHS MIBUJIKOCTI PyXy IMOi3/1a, TPYHTYIOUUCh Ha MAaTeMaTUYHIN MoJenl JUHAMIKU
raJibMyBaHHS 013712 1 XapakTepucTukax komii. L{eif mporuo3 3HMKEeHHS MBUIKOCTI B 3aJI€KHOC-
Ti BiJI Bi/ICTaHI Ha3MBAETHCSI KPUBOIO TraJIbMyBaHHs. MiHIMaNbHUI iHTEpBaJ MiX T0i3/1aMH B CH-
CTeMi aBTOMAaTU4YHOI O€3MeKH MOi3/liB BU3HAYAETHCS MiHIMAIbHUMH MOBHOBXCHHIMH Ha PYX,
K1 BKJIIOYAIOTh B c€0€ TOUHICTh 0/IOMETpPa, Peakililo MalIMHICTa, Yac peakiii CUCTeMHU Oe3MeKH
moi3ga, Yac BKIIIOYEHHS TaibMma. KpuBa TajgbMyBaHHS MPOTHO3YE OOPTOBUM 0OJaIHAHHIM
ERTMS/ETCS 3HMXeHHs LIBUAKOCTI pyxXy B 3asexHocTi Bij BiacTaHi. ETCS koHTpostoe sk mo-
JIOXKEHHS, TaK 1 IBUAKICTb MO13/1a, U TOT0, 00 iX 3HAYEeHHS 3aBXKAM 3aJIMIIAIKCS B JOMYCTHU-
MHUX MexXax, 1 B pa3i HeoOxinHocTi ETCS Oyne ynpaBisTé ragbMiBHOIO CUCTEMOIO, TAKMM YH-
HOM, 1100 YHUKHYTH PU3HK MTEPEBHUIICHHS T0i3/I0M JOMYyCTUMHX MEX.

B poGoti po3rnsiHyTi OCHOBHI KpuBi raneMyBanHs ETCS Ta KOHTpoJIbOBaHI IpaHWYHI 3Ha-
YEeHHS KpUBUX raJIbMyBaHHS, KOMaHAM JIO3BOJIY PyXY 1 3aKIHUEHHS J03BUI pyXy, IpoQiIb IIBU -
KOCTI 3 HAOUIBIIMMU OOMEXEHHSIMHU, KOHTPOJILOBAHE MICII€ PO3TAITyBaHHS 1 T.JI.

Po3rnsiHyTO BiAMIHHOCTI TaJbMyBaHHSI Ha CyXHUX 1 MOKpUX pelikax. ['ambMyBaHHS Ha CyXHX
peiikax MOPIBHSHO JIEKO MPEJCTaBUTH CTaTUCTUYHOIO MOJEIUIIO, SIKa BPaXOBY€E AMCIEPCIIO Xa-
PaKTEepPUCTUK TaJbMyBaHHA. AJle HA MOKpUX pelikax (i3u4Hi SBUILA, SIKI BUHUKAIOTH MPH Tajlb-
MYBaHHI, HAJJ3BUYAifHO CKJIAIHO MOJICIIOBATH B TEEPIlIHii yac. J{s momonaHHs UX TPYIHO-
IIiB PO3IJIHYTI J1Ba PI3HUX KOPUTYBAIbHUX (PAKTOPH AJs 3a0e3MeueHHs] TapaHTOBAHOTO Tajb-
MYBaHHS PyXOMOTO CKJIAAy.

In. — 7, Tabn. — 0, ciucox jit. — 20 Ha3B.

YK 621.331

I"aBpuitiok, B. I. MopentoBaHHsI po3MOALTy TapMOHIK 3BOPOTHOTO TATOBOTO CTPyMy B peii-
kax / B. . 'aBpuniok // EnexTpoMartiTHa cyMicHICTh Ta Oe3neka Ha 3ajJi3HHYHOMY TpPaHCIOp-
Ti. — 2017. — Hom. 13. — uinpo: Bunx-8o JIHY3T, 2017. — C. 20-27.
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EnextpudikoBaHi 3aJ1i3HULI € OJHUM 3 HAUTOTY>KHIIINUX MIMPOKO-CMYTOBUX JKEPEN 3aBaj B
cucTeMax CUTHami3amii i pamio3B'a3ky. Lle 0co0aMBO akTyaabHO U1 HOBHX THITIB TPAHCIIOPTHUX
3ac001B, OCHAIIEHUX €JICKTPOHHUMHU CTATUYHUMU 3 ITUPOTHO-IMITYJIbCHOIO Moayssiieto (ILIM),
SIKi MOXKYThb CTBOPIOBATH BHCOKOYACTOTHI 3aBaJM B pEiiKax 3 4acTOTOIO JO JCKUIBKOX JCCATKIB
KiJIorepi.

Jlnst 3a6e3nedeHHs enekTpoMarHiTHoi cyMicHocTi (EMC) HOBHX THIIB pyXOMOTO CKIaay 3
CHUCTEMaMHU CHUTHaJi3amii 1 pagio3B'sa3Ky iX MIAAAIOTh MPOIEAYPl IPUMaHHA, KOTpa BKIIOYAE B
cebe BurpoOyBanHs Ha EMC BiAnoBiHO 70 €BPONEHCHKUX 1 HAIlIOHATBHUX HOPMATUBHUX CTa-
HIAPTIB 1 HOPM. AJle TIpU JCSKUX HECHPHUATIMBUX yMOBAaX €KCIUTyaTallli /I MOi3/iB, SAKi Oyiu
yCHIITHO BUIMIPOOYBaHI 1 3HaXOAATHCS B €KCIUTyaTallli pa3oM 31 CTapUMHU TPAHCTIOPTHUMH 3aCO-
0aMM Ha TUX JKe JiHIIX (1HOJ 31 CTAPOI0 CHCTEMOIO EIEKTPOTIOCTAYaHHS ), CTPYM 3aBajl, CTBOPIO-
BaHUIl TPAHCHOPTHUMH 3aC00aMU, MOXKE JIOCATAaTH 3HAYEHb, 110 NEPEBUILYIOTh JOMYCTUMI 3Ha-
YeHHs. B SKOCTI TaKMX HECHPHUATIMBUX YMOB €KCILTyaTarlii MOYKHA PO3TJIsAAaTH 301IbIICHHS Ki-
JIBKOCTI MO13/1iB, HEBEJIMKY BiJICTAaHb MK HpUHMayeM PEHKOBOTO KoJia i TPAaHCIIOPTHUMH 3aCO-
6aMu abo mpuiiMayeM 1 MiJCTaHIIEI0 eJIeKTPONOCTaYaHHs, HU3bKY IPOBIAHICTh peiKa-3emis i
MpoBiaHICT 3emii. s nokasy enekrpomarHiTHOI cyMmicHOCTI (EMC) Mixk pyXOMHUM CKIIQZOM 1
CUCTEMOIO CUTHaJIi3allil HeoOX1IHO TOUYHE MOJIETIOBAHHS PE3YJIbTATiB BUMPOOYBaHb 3 ypaxyBaH-
HSIM KOHKPETHHX YMOB €KCIUTyaTallii.

MeTto0 poOOTH € CTBOPEHHSI MAaTeMAaTUYHOI Ta KOMI'FOTEPHOI MOJIENi PO3MOAITICHHS TapMo-
HIK TSTOBOTO CTPYMY B TSTOBIH Mepexi Mpu JEKIIbKOX TPAHCIOPTHHUX 3ac00ax B (igepHii 30HI.
Lls Momenb sBiiste COOOIO €BOJIIOIIIO 1 CHPOIICHHS MOJENEH, MmpeacTaBieHux panime. Pobota
BHKOHAHA 3 METOIO JI0Ka3y €JEeKTPOMArHiTHOI CyMiCHOCTI HOBHX TI0i3]iB, OCHAIIEHUX €JIEKTPOH-
HUMHU CTaTUYHUMH MEPETBOPIOBAYAMH 3 ICHYIOUHMMHU JIHISIMH €JIeKTPOIIocTayaHHs 1 Oyna BUKO-
pucTaHa npu ix BUMPOOyBaHHSX.

Monens Oyna cripornieHa B Takuid crioci6. JIiHii 3 piBHUME a00 OJIM3BKUMHU OJIMH JO OJTHOTO
MOTEHIliaJlaMi TIPEJICTaBJICHI AK OJHA JIiHis 3 €KBIBAJICHTHUMH EJICKTPUYHUMH MapaMeTpaMu.
3aBaJ TPAHCHOPTHUX 3aC00IB MOEIIOIOTHCS SIK JKEpeNa CUHYCOiIalbHOrO CTpyMy 3 Habopa-
MU YacTOT, sIKi IPEACTaBICHI Ha €KBIBAICHTHIN CXeMi BEKTOPOM CTpyMiB. Po3rmsmamucs TiTbKu
TapMOHIKH 3BOPOTHOTO CTPYMY 3 4YacTOTaMH, sIKi JieKaTh B YaCTOTHOMY Jiama3oHi mpuiimaua
peiikoBoro Kosa. 3a1eHo BiJl LiJdeH MO/ETIOBaHHS, 3HAYeHHs TapMOHIK B34Ti K 3HAU€HHs, BU-
MIpSIHI MiJ Yac BUMIPOOYBaHb M0i3/1a ab0 K MaKCUMallbHI 3HaYEHHs 3aBaJl BIAMNOBITHO /10 HOPM.
Po3nonin rapMoHik TATOBOTO CTpyMy OYJI0 po3paxoBaHO JJisi TATOBOI Mepexi 1x25 kB 3minHOTO
CTPYMY 3 ABOCTOPOHHIM €JIEKTPONOCTAauYaHHIM 1 IIPU 3HAXOKEHHI BiA 1 10 5 TpaHCIIOPTHUX 3a-
co0iB y (imepHoi 30HI. MakcumalibH1 3aBajy Bl TOI3/1iB CTBOPIOIOTHCS Ha JIUISTHKAX, HANOIM K-
YHUX JI0 TIOTATIB, a TAKOXK J0 TOYKH IIKIIOUYEHHS BIJICMOKTYIOUOT0 (ifiepa TATOBOT MiACTAHIT 10
peiiok. 'apMOHIKM TATOBOro CTPyMy B peikax 30UIbIIYIOThCS 31 30UIbIIEHHSIM YMCia MOi3/1iB B
¢biaepHiil 30Hi 1 31 3MEHIIEHHSM MPOBIAHOCTI peiika-3emiis. [HTepdepentiis Ha yacToTi 25 't Ha
JUISHI TOOIU3Y TATOBOI MIJCTAHINT AJIE OJJHOTO JIOKOMOTHBA B (DiJIepHOI 30HI HE MEPEBUIILYE
TPaHUYHOTO 3HaueHHs | A HaBiTh MPH HECHPUATIMBUX YMOBAaX MPH MPOBITHOCTI perKa-3emIs
0,02 Cm/xM. OpnHak, SKIIO KUTBKICTh MOi3/iB 301bmIyeThbes (Bix 1 1o 5), iHTepdepeHtitis Ha yac-
TOTI 25 'l TakoX 30UTBIIYETHCS MPHU TiK K€ €IEKTPONPOBITHOCTI peitka-3emus a0 1,07 A mist
JIBOX JIOKOMOTHBaxX 1 70 1,33 A ans n'aty TOKOMOTHUBIB Y (h1/IepHOI 30HI1, 1110 IEPEBUIIY€E IPAHU-
YHE 3HaUYEHHS CTPyMy 3aBaj B pelkax mpu 25 I'm.

In. — 4, Tabn. — 0, ciucox Jit. — 16 Hass.

YK 621.3.011
bonnap, O. I. MaremarnyHe MOAETIOBAaHHS MEpPEXiTHUX MPOIECIB B YCTAHOBIII PO3MarHiuy-
BaHHS (epoMarHiTHUX aetaneil muninapuuHoi Gopmu / O. 1. bonnap // EnekrpomarsitHa cymic-

HICTH Ta Oe3meka Ha 3aimizHunYHOMY TpaHcnopTi. — 2017. — Howm. 13. — [Tainpo: Bun-so JJHY3T,
2017. - C. 28-30.
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VY cTarTi npeAcTaBIeHO YacoBi 3aJIe)KHOCTI HANPYKEHOCTI MarHiTHOTO TOJISL IPU PO3MarHi-
YyBaHHI MWIIHAPUYHOTO 3pa3Ky MAarHiTHOTO Marepiaily, a TaKOXX HAIPyTd Ha KOHAEHCATOPI, SIKi
OTPHUMAHO [UIIXOM MaTeMaTUYHOTO MOJICTIOBAHHS.

In. — 2, Ta6un. — 0, cricok iT. — 4 Ha3s.

YK 621.311

XKexenenko, I. B.  BusHauenHs iHACKCY HAIiHHOCTI CHCTEM  €JIEKTpONOCTa4YaHHs /
I. B. XXexenenko, B. E. CapaBac // EnekTpoMarHniTHa CyMiCHICTh Ta Oe3leKa Ha 3aJli3HUYHOMY
tpancnopti. — 2017. — Hom. 13. — {ninpo: Buxa-so IHY3T, 2017. — C. 31-34.

VY crarTi mokaszaHo, 10 OAHHM 3 BaXKJIMBUX MOKAa3HUKIB €HEProe(eKTUBHOCTI € MOKa3HUK
(imaeKc) HamIMHOCTI €IeKTPONOCTaYaHHs, SIKUH XapaKTePHU3y€EThCS 3HMKCHHSIM YacTKU 30MTKY
BiJl MEpepB €IEKTPOIOCTAa4YaHHS Y BAJIOBOMY BHYTPIIIHBOMY MPOIYKTi. PO3rNIsIHYTO mMUTaHHS
OTpUMAaHHS BUPA3Y JJII ONTUMAILHOTO 3HAYCHHS CTYIEHS HAIIHHOCTI 3 YpaxXyBaHHSIM 3HAYCHb
MIPUBEACHUX BUTPAT 1 IX EKOHOMIYHUX 1 eHEPreTUYHUX CKJIa/I0BUX.

[TokazaHa 3HaYMMICTh OLIIHKH 30HMTKY, III0 BUHUKAE yepe3 Opak eNeKTpOeHeprii, MpH BiACYT-
HOCTI aBapiiHOTO pe3epBy. 30UTOK, 00YMOBICHUI HECUMETPIEIO 1 HECHHYCOiTATBHOCTI HAIPYTH,
B CE€peIHbOMY B KiJIbKa pa3iB MEHIIIE MOB'A3aHOr0 3 BIAXUJICHHSIMHU HAMPYTy 1 B HAUOUIBIIINA Mipl
MPOSBIIETHCS B METANypriiiHiil 1 MamuHOOYIiBHIM mpomuciaoBocTi. JlaHa ekcrepTHa OIliHKa
3HAa4YeHb IIOPIYHHUX BTPAT, MOB'I3aHUX 3 HU3BKOIO SIKICTIO €JeKTpoeHeprii B YKpaiHi i B CBITI
BLILJIOMY.

[TigkpecneHo 3HAYYyIIICTh MPOOJIEMU MIABUIIEHHS SKOCTI €JIEKTPUYHOI €Heprii, 3BEpHYTO
yBary Ha MOCHJICHHS POJIi CIIOTBOPEHHS CHHYCOMIATLHOCTH KPUBOI HAIIPYTH y BU3HAYCHHI Ha-
TIIHOCTI €TIeKTPOIIOCTaYaHHs, @ TAKOXK 11 3B'I30K 3 €EKOHOMIYHUMH TTOKa3HUKAMHU PO3BHUTKY Kpai-
HU. [IpakTHYHO BCl MOKA3HUKH SIKOCTI €JICKTPUYHOI €HEprii BIUIMBAIOTh HA HAMIMHICTH 1 €KOHO-
MiYHI TOKa3HUKH €JIEKTPOOOIaJHAHHS 1 B KIHIIEBOMY PaxXyHKY BIUIMBAIOTh HA €EKTHBHICTh (Y-
HKIIOHYBaHHS BCi€l crucTeMu enekTpornocradans. [lokasana BayKIMBICTh B KOHKPETHHX BHIIAI-
Kax MepPEeBUIIECHHS BapTOCTI 3aX0/(iB 11010 KOPEKIii piBHIB HECUHYCOiJATHHOCTI HaJl 3HAYECHHSIM
eKOHOMIUHOro 30uTKy. CPopMysboBaHiI 3HAUEHHS 1HAEKCY HAIIHHOCTI €JIeKTPONOCTayaHHsS B
KOMIUICKCI TTOKa3HWKA €HEePreTUYHOI e()eKTUBHOCTI, HABE/ICHI 3HAUCHHS MUTOMHUX KaIliTAIIbHUX
BKJIAJICHHS B PE3EpPBHY I'€HEPYIOUY MOTYXHICTh. HaBeneHo OLiHOYHI pO3paxyHKH 1HACKCIB Ha-
JIMHOCTI Cy0'€KTIB €IEKTPOCHEPTeTUKU Y KpaiHH.

VY BUCHOBKaxX OOIpyHTOBAHO 3aCTOCYBAaHHS MIHIMYMY NPUBEACHUX BUTPAT SIK KPUTEPIIO OLli-
HIOBaHHS HAIIMHOCTI CUCTEMH €HEProNnoCTayaHHs 3a OJHAKOBOT KUIBKOCTI ONTUMI3AIITHUX 3Ha-
YeHb 1HAEKCY HaIIHOCTI.

In. — 1, Ta6un. — 0, cucox Jit. — 5 Has3s.

YK 656.256.3:621.316.9

Amyk, K. I. locaimxenns poOoTu peiikoBOro Kosia B yMOBaxX HaCHUEHHs KOJIHHUX IpOCEIib-
tparchopmaropis / K. L. Smyk, 1. C. Kypuno // EnekrpomarHiTHa cyMicHIiCTh Ta Oe3reka Ha
3amisangHOMY TpaHcnopTti. — 2017. — Howm. 13. — Tainpo: Bun-so IHY3T, 2017. — C. 35-40.

MeTo10 CTATTI € JTOCTIKEHHS POOOTH KOJOBOIO PEHKOBOr0O KOJia B YMOBAaX HACHYEHHS KO-
JiitHUX pocenb-TpaHcopmaropiB. PedyabraTn. OTpuMaHO 3a€XHOCTI HAIPYTry Ha KOJiHHO-
My OpuiiMadi BiJl BETUYUHU CTPYMY acCUMETPIi JIs1 OMOPIB 130J1A11T Y 3MMOBMI Ta JIITHIN Mepioj
3a YMOBH HAacCHUYEHHS KOJIIMHUX Jpocenb-TpaHcgopmaTopiB. BecraHoBieHo, 1m0 BHAcHiAOK 301-
JIBIIEHHS CTPYMY aCUMETpii MOXe CIOCTepiraTics 3HM)KEHHS Halpyrd Ha KoJiHHOMY IpuitmMaui
HIDKYE TTOPOTY CIIPAIOBAHHSA, IO € BIIMOBOIO PEHKOBOTO KOJIa, YCYHEHHS SIKOI BUMarae 3acTo-
CyBaHHS IIJIOTO KOMIUIEKCY 3axo/iB. HaykoBa HOBH3HA TOJSTa€E y 3aCTOCYBaHHI HEMPSIMOTO
METOJIy PO3PaxyHKy, 10 0a3yeThCs Ha OTPUMAaHHI KOEPIIIEHTIB CXEMHU 3aMillleHHS IPOCellb-
TpaHchopMaTopy A Pi3HUX BEIMYMH MOJYJIIB OMOPIB KOJIa HAMAarHidyyBaHHS, 110 3MIHIOIOThCS
y mpoteci nigmardiyeHHs marHitonposoiB [T moctilinuM ctpymoM. OTpuMaHuii MeToa 1o-
3BOJISIE 3MIIHCHUTH PO3PaxXyHKH HOPMAIBHOTO PEXKUMY POOOTH KOJIOBOTO PEUKOBOTO KOJIa B YMO-
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Bax BIUIMBY CTPYMY acCHMETpii P HACHUEHHI KONMIHHUX Apocenb-TpaHchopmaTopis. IlpakTuy-
HA 3HAYUMICTh. 3aIIPONIOHOBAHUI HETIPSMHIA METOJT MOKE BUKOPHUCTOBYBATHUCS JUIsI KOPETYBaH-
HS PO3PAXyHKIB PEXKUMIB POOOTH PEUKOBUX KT 3 ypaxyBaHHSM HACUUYEHHS KOJIHHUX JIPOCEIb-
TpaHchopMaTopis.

In. — 2, Tadn. — 0, ciucok iT. — 11 Ha3Bs.

BE3IIEKA HA 3AIIBHUYHOMY TPAHCIIOPTI

YK 629.4.012

I'aBpmittok, B. I. Merton BusBieHHs aAedeKTiB pyxoMoi apMarTypd CUTHalIbHOro peine /
B. I. I'aBpumtok // EnmekTpoMarHiTHa CyMiCHICTH Ta Oe3leKa Ha 3aJi3HUYHOMY TPaHCIOPTI. —
2017. — Howm. 13. — duinpo: Bua-so AHY3T, 2017. — C. 42-48.

He3Baxaroun Ha 3Ha4YHU Iporpec B po3poOll MIKPOEIEKTPOHHUX CHCTEM 3ali3HUYHOI aB-
TOMATHUKH, SIKUH CIIOCTEPIraeThCsl B OCTaHHI JECSATUIITTA, PeIeHHO-KOHTaKTHI IPUCTPOI, 5K 1 pa-
HillIe IHUPOKO, BUKOPUCTOBYIOTHCA B 3AJII3HUYHUX CHCTEMax CUTHaJi3alii, siki € OCHOBOIOJIOXK-
HUMU Tt 0€3TMeYHOT eKCIUTyaTallil 3ali3HAIb 1 TOBHHHI ()YHKI[IOHYBaTH TependadyBaHe i Ha-
TIHHO.

Takum 9uHOM, pene CUrHami3allil, 10 BUKOPHUCTOBYETHCS IS KPUTUYHO BXKIMBHX IS TIEKU
a00 ToB's13aHUX 3 0e3MeK0r0 QYHKIIIN B 3aJII3HUYHAX CHCTEMax CUTHAJI3aIlii, Mae HAIC)KHUM UH-
HOM EKCIUTyaTyBaTHCS 1 MepeBipsTHCS, 100 rapaHTyBaTH ix Oe3MeyHy i1 HaliiHy poOOTY MpPOTs-
TOM BChOTO OYiKYBAHOT'O TEPMIHY CIIYkKOU.

3 MeTO0 po3pOoOKH METO/y BUSBICHHS Je(PEKTIB pyXOMOI apMaTypu pelie CUrHasizaiii, 0ymu
JOCTIPKEH1 YacoBi 3aJIEKHOCTI MEPEXiTHUX CTPYMIB MPU MEPEeMHUKaHH1 pesie, M0 3HAXOMINCS Y
PI3HUX TEXHIYHUX CTaHaX, - B p0OOYOMY CTaHi, a TAKOXK 3 IITYYHO CTBOPEHUMH JAedeKkTamu (BU-
TMHAMH) KOHTaKTHUX TPYXHUH. BuMipsHi naHi Oyiu mpoaHaiti30BaHO B YaCOBiM 1 YacTOTHIN 00-
JacTi 3 BUKOpUCTaHHAM Moaudikarii BeiiBier neperBopenns (CWT, DWT, DWPT).

AHai3 nepexiiHuX CTpyMiB IPOBOAMIIN 3 BUKOPUCTAaHHAM CEIMEHTallli CTPYMOBHX XapakTe-
puctuk pene. [lepeximuuii cTpyM pelie Ipu BKJIIOYSHHI HA MEPIIOMY 1 TPEThOMY CETMEHTaX, KO-
TPi BiIMOBIIAIOTh HEPYXOMOMY SKOPIO, 301IbIIYBAaBCS B Yaci IO €KCIIOHEHIIAIbHOMY 3aKOHY.

ITocrTiitHl Yyacy HapOCTaHHS CTPyMy pelle, pOo3paxoBaHi IIJISXOM arpoKCcHUMalii BUMIpSHUX
YaCOBHX 3aJIKHOCTEH MEepexiTHOro CTPyMY B IEPIIOMY CETMEHTI KpUBOI CTpPyMy B OOMOTII pe-
Jie TIpU BKJIFOUEHHI €KCITOHEHIIabHOI0 PyHKITi€r0. HasBHICTD edexTiB pyxoMoi apmaTypu pese
MPAaKTUYHO HE BIUIMBAJIO HA 3HAY€HHS MOCTIHHUX 4acy. OJHAK Il 3HAUEHHsS CUJIBHO 3aJeXalu
BiJl CTaHy MarHiTHOTO KoJjia pejie i 0OMOTKH pejie, a TaKoX BiJl Hapyrd Ha ooMotui pene. Taka
MOBE/IIHKA TOCTIIHOI Yacy pelie Ha MEepIIOMYy CEerMEHTI CTPYMOBOI XapaKTEpPUCTUKH JO3BOJISIE
BUKOPHUCTOBYBATH il 17151 KOHTPOJIIO TEXHIYHOTO CTaHy €JIEKTPOMArHiTHOI CUCTEMHU pelle.

HecnpaBHocTi, BUKIMKaHI Ae(eKTaMu SKOpsS 1 KOHTAKTHUX MPYXHUH, NMPUBOIWIN 0 TMOSBU
JOJJaTKOBUX OCOOJMBOCTEN Ha IPYrOMYy CETMEHTI MEpEXiTHOrO0 CTpPyMy pelie, KM BIANOB1/IaB
nepeMIIIeHHI0 sIKopsi. BennunHua 1iux 0coOIMBOCTEN Ha CTPYMOBIN KPHUBIH 3ajexkaiia BiJ CTyIe-
HSl BUTMHY KOHTAaKTHOI NPYKUHU pelie, a pI3HUI y MOMEHTax iX MOSBU Ha CTPYMOBIH KpuBiit
BKJIFOYEHHS pejie BIANOBIAa€ HEOJAHOYACHOCTI PO3SMMKAHHS 1 3aMMKaHHS KOHTakTiB pene. [[ns
BUJIIEHHS] aMIUTITYyIU (€Heprii) LuX MiKiB, iX TPUBAJIOCTI 1 Yacy MOSIBU BUKOPUCTAHO BEHBIET-
nepeTBOpeHHs. JlocmiKeHHsT MATBEPANIA MOXKIIUBICTh BH3HAYEHHS JE(PEKTIB PyXOMOi apma-
TYypH pelnie (SAKOps, KOHTAKTiB, KOHTAaKTHUX MPYXHH) 32 (POPMOIO CTPYMOBOI XapaKTEpUCTUKH
BKITIOUCHHSI pejie Ha JAPYroMy CETMEHTI ¢ JEeTaJbHUM BHU3HAYCHHSM OCOOJIMBOCTEH CTPYMOBOI
KPHUBOI 32 JOIIOMOTOO BEUBJIET aHAIII3Y.

In. — 5, Tabn. — 1, cnucox mit. — 14 Hass.
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YK 656.259.12

IaBpwmtok, B. 1. [TopiBHsUIbHMI aHaIi3 METOMIB PO3paxyHKY iMIleaHcy peiok Tumy P65 ko-
mii 1520 MM B ToHanbHOMY niama3oHi yactot / B. L. 'aBpuitok // EnexktpomarHiTHa CyMiCHICTb
Ta Oesneka Ha 3amizHuyHomy TpaHcnopti.— 2017.— Hom. 13. — [duinpo: Bua-so JHY3T,
2017. — C. 49-56.

3HaHHS IMIIEIaHCY PEeWKH Ha 3MIHHOMY CTPyMi B IIMPOKOMY Jiama3oHl 4acTOT HEOOX1THO
UL pO3POOKH 1 MOJENIOBAaHHS TOHAJIBHUX PEMKOBUX KiJl, BU3HAYEHHS PO3MOJLITY 3BOPOTHOTO
TATOBOT'O CTPYMY B peiiKaX BHCOKONIBHAKICHUX 3aJi3HHUIb, TECTYBAaHHS HOBUX THUIIIB PyXOMOI'O
CKJIa/Iy Ha €JICKTPOMArHiTHY CyMICHICTb 3 PEHKOBHUMH KOJIAMHU 1 T.II.

Mertoro poOOTH € MPOBEEHHS MOPIBHSUIBHOTO aHAI3y METOJIB PO3PAXYHKY IMIIEIaHCY pe-
fok Tumy P65 xomii 1520 MM Ha 3MiHHOMY CTpPYMi B Jiana3oHi TOHAJbHUX YacTOT.

HaBeneHo KOpoTKHil OTJIsAl pe3ybTaTiB BUMIPIOBaHb IMIICIAHCY PEHOK HA 3MIHHOMY CTPyMi
1 PO3MIIIHYTO TEOPETUYHUIN ONKC YACTOTHOI 3aJIEKHOCTI IMIIEIaHCY MPOBIHHUKIB PO3TAIIOBAHUX
HaJ| TOBEPXHEIO 3€MJIi 3 YpaxXyBaHHSIM €JEeKTPOMArHiTHUX BTPAT B MOBEPXHEBOMY IIapi TPYHTY.
HaBeneno matematuuny ¢opmymoBanHs merony Kapcona i MeToqy KOMILIEKCHOTO 300paskeH-
Hs, 3ampornoHoBaHoro Jlepi i3 cmiBaTopamu AJis BU3HAYCHHsI IMIIEAAHCY JIiHIHM eleKTpornepeaaui.
Omip petiok tumry P65 komii 1520 mm Oyno po3paxoBaHO 3 BUKOpUCTaHHSAM Mmerony Kapcona i
METOJly KOMIUIEKCHOTO 300paxkeHHs. BHacHiIoK HEAOCTaTHROI KUTBKOCTI JITEpaTypHUX ITaHHUX
10 BUMipax iMmenancy peiok tumy P65 Ha 3MiHHOMY CTpyMi, pe3yJabTaTh PO3paxyHKiB IS LbO-
ro THUIy pelok Oyiu 3icTaBlieHi 3 BUMIPSHUMHU 3HAQUYEHHSAMHU SIK JJIs peiiok Tumy P65 komii
1520 mm, tak i s peitok tumy UIC 60 komii 1435 MmM. Po3paxoBaHi 4acTOTHI 3aJI€KHOCTI iMI1e-

JaHCy peiok Tury P65 Ha 3MiHHOMY cTpyMmi B miamasoni wactor 10°...10° 'y B skicHOMY Bif-
HOIICHHI 33/I0BUTBHO Y3TO/KYIOTHCS 3 JIITEPaTypHUMH JaHUMH, HABEICHUMHU JUISI PEHOK TUITY
UIC6O.

Pesyneratn ans peiiok tumy P65 komii 1520 mm, po3paxoani 3a meronom Kapcona i mero-
JIOM KOMILJIEKCHOT'O 300payKE€HHS, BIPI3HAIOTHCS Bl JOBIAKOBUX JaHUX, MPEJICTABICHUX B JITE-
parypi, i i BiAMiHHOCTI 30UTBIIYIOTECS 31 30UTBIICHHAM YacTOoTH. Taka moBeniHka Moxe OyTu
MOB'S3aHO 3 MIOMUJIKOIO METOMIB PO3PAaXYHKY, BUKIMKAHOI MO0 BUCOTOIO PEHOK HaJl MOBEpX-
HEIO 3eMJI1, 1110 Ma€ eJEeKTPUYHI BTpaTaMH 1 BUCOKOIO €JIEKTPOIIPOBIIHICTIO MIXK peWKaMH 1 TpyH-
TOM.

In. — 2, Tabin. — 1, ciucox jit. — 20 HasBs.

YK 658.5:614.8

Jlaryra, B. B. Amnaniz BiAMOB elleMeHTIB 3aii3HW4yHOi aBTomatuku / B. B.Jlaryra,
T. M. Ceparok, A. A. [Tapxomenko // EnekTpoMartitHa CyMiCHICTb Ta Oe31eKa Ha 3aJi13HUYHOMY
tpancnopti. — 2017. — Hom. 13. — ninpo: Bua-so JIHY3T, 2017. — C. 57-65.

AKTyalbHICTb. Y CTaTTi PO3TJSAAIOTHCS MUTAHHA 3a0e3MeueHHs MiABUILEHHS e()eKTUBHOCTI
(GYHKIIOHANTBHOT HAAIMHOCTI CHUCTEMM 3ali3HMYHOI aBTOMAaTHKU. lle € BaxIMBOIO HAyKOBO-
TEXHIYHOIO 33/1a4€l0, BUPILICHHS SIKOI J03BOJIUTh MOKPAIIATH TEXHOJOTIYHUHI IMpolec nepese-
3€Hb 3 MAKCUMAaJIbHOI €(PEKTUBHICTIO I OE3MEKOI0 PyXYy MOi3/iB.

MeTo10 € aHalli3 CIIOCTEPEk EHb MPO BIIMOBH €JIEMEHTIB CUCTEMHU 3aJli3HUYHOT aBTOMATHKH Yy
perionanbHiN (inii «Oxecbka 3amizHuI 3a nepiox 2011-2015 pp., iX mopiBHSHHS; BU3HAYSHHS
SAKICHUX MPUYMHO-HACIIAKOBUX 3B'I3KIB MK BIIMOBaMH Ta iX CTPYKTYPH JIJIsl OOpaHOi AUCTAHIIIT
JUIS TIOJIMIIEHHS 11 CUCTEMU TEXHIYHOTO 00CIyroBYBaHHS.

[IpakTnyHa MiHHICTh. BU3HAYEHO OCHOBHI MPUYMHU BiJIMOB €IEMEHTIB CHUCTEMU 3alIi3HUYHOI
aBToMaTuku. HalO1apImuii BIICOTOK BiIMOB B €JIEMEHTAX 3aJi3HMYHOI aBTOMATHKH MPUXOIUTb-
cs Ha peiikoBi koua (40,81 %) 1 anapatypy kepyBanus (25,81 %). IIporHo3yBaHHs npoliecy Bij-
MOB €JIEMEHTIB 3aJII3HHYHOI aBTOMATHUKH 32 MAaTEMaTHYHOI MOJEIUTIO CKJIaJHOI CHCTEMH, BUKO-
HaHHS PEryJIipHUX PEMOHTHHUX POOIT Ta BIPOBAPKEHHS CYYaCHUX JIOJATKOBHX JI1arHOCTUYHO-
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npopUIAKTUYHMX il CTBOPSTH MOKJIMBICTH NEPEXOAY BiJ MIaHOBO-TIONEPEKYBAIBHOI TEXHO-
Jorii 70 00CIYroBYBaHHS MPUCTPOIB 3aJ1I3HUYHOT ABTOMAaTHKH 32 X CTAaHOM.

HaykoBa HOBU3HA. 3alpoOlIOHOBAHO MAaTEMaTHUYHY MOJIEIh MPOIIECY BiJIMOB €IIEMEHTIB 3ai3-
HUYHOI aBTOMATHKH SIK CKJIQJHOI CUCTEMH Ha OCHOBI ITACHBHUX CIIOCTEPEKEHb.

Pesynprat. Ha ocHOBI po3po0ieHol CTPYKTypH MaTeMaTHYHOI MO/IEN1 3aIpOIIOHOBAHO 3aci0
CIIPOIIEHHS KEPYBAHHS CUCTEMOIO TEXHIYHOTO 0OCIyrOBYBaHHS MPUCTPOIB 3aIi3HUYHOI aBTOMa-
TUKU IUSIXOM BHJUICHHS IIJCHCTEM YTPUMAaHHS: CTAaTHBIB; CUTHAIIB; anapaTypy KepyBaHHS;
CTPUIOYHHX TEPEBOJIIB Il €IEKTPONPUBO/IIB; CUCTEMH €JIeKTPOXKUBIeHH:. [lokpalenns excrya-
TaI[iHHUX MMOKA3HHUKIB POOOTH €IEMEHTIB 3aJII3HHYHOI aBTOMAaTUKH MOXE OYTH JOCATHYTO 3a J0-
MIOMOTOI0 BIPOBA/PKEHHS JOJATKOBUX PEMOHTHO-TIPO(MITAKTUYHUX /il 3 00CIyroByBaHHS peii-
KOBHX KiJI, arapatypu, KaOeIbHUX JIiHIN, €JIEMEHTIB 3aXUCTY # amapaTrypu peieiHux mad.

In. — 3, Tabi. — 3, crmcok JiT. — 12 Ha3B.

YK 621.391:681.518

boiinik, A. b. JlegexTyBaHHsI TEXHIYHOTO, TEXHOJIOTIYHOTO Ta OpTaHi3aliifHOro 3abe3nedyeH-
Hs KoHTpoibHOro nyHKTy AJICH wMmotopBaronnoro aemo / A.b. boiinik, O. }O. Kamenes,
C. O. 3wmiit, O. B. Illebnukina, B. B. 'aeBcbkuii // EnexTpomarnitHa cymicHICTh Ta Oe3meka Ha
3amisangHOMY TpaHcnopti. — 2017. — Howm. 13. — Quinpo: Bun-so IHY3T, 2017. — C. 66-80.

[IpoBeneHe B CTATTi JOCHIIKEHHS MPHUCBSYCHO Je(PEKTYBaHHIO BCIX OCHOBHHMX BHUJIB 3a0€3-
MEYEHHS! KOHTPOJIBHOTO MMyHKTY aBTOMATHYHOI JIOKOMOTHBHOI CUTHai3alii HermepepBHOi 1ii o1-
HOro 3 MOTOpBaroHHux jemno IliBaeHHOI 3ali3HUII B paMKax MNEPeIIpPOEKTHOIO OOCTEKEHHS
00’exTa.

B npoueci nedexryBaHHs TEXHIYHOro 3a0e3MeYeHHs KOHTPOJIBHOTO MYHKTY OYJI0 BCTaHOB-
JICHO, 10 TEXHIYHI MapaMeTpu Ta CIOci0 MpOKIagaHHs BUNPOOYBAIbHHUX NUICH(IB TMOB3IOBK
TEXHOJIOTIYHUX KaHaB MOTOPBAaroHHOI'O JIENIO HE BiJINOBIAIOTh BCTAHOBJIEHUM TE€XHIYHUM HOp-
MaM. Y Tepury 4epry 1e CTOCYEThCS THUITY HMPOKIAJCHOT0 Kadelto, crocody HOro KpiruieHHs 110
peiiku, BiZICYTHOCTI 3aBa/I03aXUCHUX CXPEIIEeHb, JOBXKUHI i 1301111

JledexTyBaHHS TEXHOJOTIYHOTO 3a0e3MeueHHs MOKa3aJIo, MO JiF0Ya TEXHOJIOTiS TeXHIYHOTO
00CIJIyroByBaHHS Ta OTOYHOTO PEMOHTY MPHUCTPOIB aBTOMATUYHOI JIOKOMOTUBHOI CUTHaJIi3awii
MOTOPBArOHHOTO PYXOMOTO CKJIay JIETo ISl TOBHOIIIHHOT CBOET peastizallii BUMarae HaaMipHuX
YacOBUX PECYpCiB, 110 MOB’S3aHO 13 COCOOOM MPOKIaJaHHS BUIPOOYBaNbHUX HUIEH(DIB MO3-
JIOBJK TEXHOJIOT1YHUX KaHaB. [Ipu 1boMy cepeaHiil MpocTiii OCHOBHUX BUPOOHMUYHUX JAHOK JETIO
yepe3 3a0e3neueHHs] GYHKIIOHYBAaHHS KOHTPOJIBHOTO IyHKTY MEPEBUIILY€E JIB1 TOJUHHM, 110 MTPU3-
BOJIUTH JI0 HEXTYBaHHS OKPEMUMH €TallaMy TEPEBIpKH il aBTOMAaTHYHOI JIOKOMOTHBHOI CHTHa-
Ji3anii, 10, B pe3yJbTaTi, MOTIpIIye AKICTh BUKOHAHOTO ii TEXHIYHOT'O 00CIyroByBaHHs abo Mmo-
TOYHOTO PEMOHTY.

HedexryBanHs opraHizamiiiHoro 3ade3nedeHHs, OB’ s13aHOro, MepII 3a BCe, 13 ITAaTHUM pO3-
KJIaJIOM CIICI[1aTi30BaHOTO 1[€Xy aBTOMATHYHOI JOKOMOTHUBHOI CHTHaI3allii, TOKa3a10 HEJ0CKO-
HaJIICTh KOMIUIEKTYBaHHS HEOOX1HOTO IITATy JJIi BUKOHAHHS POOIT 13 TEXHIYHOTO 00CIyroBY-
BaHHS Ta PEMOHTY BIAMOBIAHUX MPUCTPOiB. Jlumie ¢popMyBaHHS KaJIpOBOTO PE3EPBY 3/1aTHE Yac-
TKOBO BUPIIIUTH MOPYLIEHY MPoOIeMy.

VY pe3ynbTaTi JOCHII)KEHHS BCTaHOBJIEHAa HEOOXIJIHICTh KOPEryBaHHS BCIX BHUIIB 3ale3me-
YEeHHS1 KOHTPOJIBHOTO IIYHKTY 3 METOIO IMiJIBUIIEHHS SKOCTI TEXHIYHOI'O OOCIyrOBYBaHHS 1 peMo-
HTY NPUCTPOIB aBTOMAaTUYHOI JIOKOMOTHBHOT CUTHaII3aLii 1, IK HACTIIOK, - MiABUILIEHHS SIK €KC-
IUTyaTaniiHoi HaJIliHOCTI Ta O6e3neyHocTi GyHKUiIOHYBaHHS. Ha BUKOHaHHS JaHUX KOpEryBaHb
MaroTh OyTH CTIPSIMOBaHI MOJAJIBIII JOCTIKEHHS B PEAMETHIH ramysi.

In. — 6, Tabin. — 4, ciucox Jit. — 19 Hass.
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YK 656.259.12 : 656.256.3

Menemko, B. B. TexHi4yHMII KOHTPOJIb CHCTEM YHCIOBOTO KOJIOBOTO aBTOOJOKYBaHHS /
B. B. Menemko // EnektpomarHiTHa CyMICHICTh Ta Oe3leka Ha 3alli3HUYHOMY TPAHCHOPTI. —
2017. — Howm. 13. — Ininpo: Bua-so IHY3T, 2017. — C. 81-87.

MeTor po0OoTH € BUSBICHHS XapaKTePHUX O0COOIUBOCTEH pOOOTH 3aCO0IB TEXHIYHOTO KOHT-
POJII0 CHCTEMH YHUCIIOBOTO KOJOBOI'O aBTOOJIOKYBAHHS, iX IepeBar 1 HeJ0MIKiB, aHaIi3 MOYKJIMBO-
CTi X BUKOPUCTAHHS JJIS A1arHOCTYBAaHHS CTaHy MPHUCTPOIB aBTOOJIOKYBAaHHS 1 OCTAHOBKA 3a-
Ja4 Juisi po3po0KU HOBUX JIIarHOCTUYHHUX KOMIUIEKCIB. JlJisi JOCATHEHHS TOCTaBIeHOI MeTH Oynn
BUKOPHUCTaHI TEOPETUKO-aHATITUIHHIA METO]T 1 MeTO] PYHKIIIOHATHHOTO aHAII3Yy.

AHaJi3 ICHYFOUYMX 1 IEPCIIEKTUBHHUX 3aCO0IB BIIJAIICHOTO KOHTPOJIIO 1 TEXHIYHOTO J1arHOCTY-
BaHHS MPUCTPOIB aBTOOIOKYBaHHSA MOKa3aB, 110 ICHYIOYi CUCTEMH MalOTh HEIOCTATHIO iHpOpMa-
THUBHICTb, CIIPSIMOBaHI B OCHOBHOMY Ha KOHTPOJIb AUCKPETHUX MapaMeTpiB, 10, B CBOIO Yepry,
HE J03BOJISIE€ MOOYyBaTH HA 1X OCHOBI MiJJICHCTEMH MiATPUMKH MPUHHATTS pillieHb. 3alIPOIIOHO-
BaHO IPU PO3POOIl HOBUX CHUCTEM TEXHIYHOIO JIarHOCTYBAHHS BHUKOPHUCTOBYBATH LIEHTPAJi30-
BaHO-PO3MOIIJICHUH MPUHIAI 0OPOOKH AIarHOCTUYHUX JAHHX, BKIIOYHTH B 1X CKJIaJ MiACHCTE-
MY TIATPUMKH TPUKAHATTS PillIeHb, 110 JO3BOJUTH 3MEHILIUTHU KUIBKICTh TPYJAOBUTPAT Ha 00CTY-
TOBYBAaHHS IPHUCTPOIB aBTOOJIOKYBAHHS 1 CKOPOTHUTH 4Yac Ha BiJHOBIICHHS IMiCIs BUHUKHEHHS
MOIIKO/[)KCHHS.

B pesynbTati g0CHiKEHb BUSIBICHO, IO ICHYIOY1 3aCO0HM TEXHIYHOTO KOHTPOIIO aBTOOIOKY-
BaHHS HE MOXYTbh HaJaTH MOBHY OI[IHKY CTaHY MEPEeriHHUX MPUCTPOIB CUTHaM3aIlii 1 0J0KyBaH-
Hs1, 3aIIPOTIIOHOBAHI KpUTEpii Ui po3p0oOKH HOBUX CHCTEM TEXHIYHOTO JiarHOCTYBaHHSA 31 3011b-
MIEHHSM KUTBKOCTI J1arHOCTUYHOI iH(popMaIIii Ta il aBTOMAaTHYHUM aHAIII30M.

Pesynpratn aHaizy MOXyTh OyTH BUKOPHUCTaHI Ha IPAKTHUII JJIs1 BUOOPY 3ac00iB TEXHIYHOTO
KOHTPOJIO MPUCTPOIB aBTOOJIOKYBaHHS, a TaKOX IPU MOJANbIIi po3poOIili cUCTEM JTiarHOCTY-
BaHHS, 110 J03BOJISE MPOBECTH IMOCTYNOBHU MEPEXia BiJ IIaHOBO-TPO(ITAKTHIHOI MOJENi 10
00cCIyroByBaHHs 10 (PAKTHUHOMY CTaHY KOHTPOJIbOBAHUX MPUCTPOIB.

In. — 0, Tadbu. — 0, ciucox jit. — 14 Hass.

YK 629.488:629.4.6

anomnuk, B. FO. HoBi cTpaTerii TeXHIYHOTO 00CIyroByBaHHs 1 PEMOHTY BaHTa)KHUX Baro-
HiB / B. IO. lllanomnuk // EnekrpoMarHiTHa cyMicHICTh Ta 0e3meka Ha 3alli3HUYHOMY TPaHCIIOP-
Ti. — 2017. — Hom. 13. — [Juinpo: Bun-so JIHY3T, 2017. — C. 88-94.

[TinTpuMaHHs mpane3JaTHOCTI Ta 3aJaHiX MMOKAa3HHUKIB HAJAIMHOCTI Ha BCIX eTamax TeXHIYHOT
eKCIUTyaTallll pyxoMOro CKjaay — TOJIOBHA 3a/lada CUCTEMU TEXHIYHOTO OOCIYroBYBaHHS 1 pe-
MoHTY (#ani — CTOIiP). Po3poOka Ta BpoBaKeHHI BaroHiB HOBOTO MOKOJIHHS 3 MiABUILIEHUMU
MOKa3HUKaMH HaJIIHOCTI Ta MIATPUMAaHHS 33JJaHUX MOKA3HUKIB O€3MEeKH pyXy HasBHOIO MapKy
BaHT&KHUX BAaroHIB B YMOBaxX HOI'o 3HaYHOI'O CTPOKY CIIY’KOH, HEOCTAaTHbOMY 3a0€3MEUEeHHI0
PEMOHTHHUX JI€NO MaTepiajaMH 1 3allaCHUMH YaCTUHAMH, CTapiHHAM 1H(QPACTPYKTYpH Ta iH. BU-
MararoTh niasumieHHs epextuBHocTi CTOI1P. Jliroua cucrema TeXHIYHOTO 0OCITYyroBYBaHHS 1 pe-
MOHTY BaHTa)XHHX BaroHiB MOTpeOye 3MiH, sIK1 OyyThb TOPKATUCS HE TIAbKU ONTHMI3alLii Mpooi-
TiB BaroHiB MiX IJIJAHOBUMH BUJIAMU PEMOHTY, a TAKOX nepexoay a0 HoBux ctpateriit CTOiP.

VY cTarTi HABOJATHCS MO3UTUBHI 1 HEraTHBHI CTOPOHU PI3HUX CTPATErid TEXHIYHOTO 00CIyro-
BYBaHHS 1 PEMOHTY, PO3IJISIAl0THCS MOKIMBOCTI iX BrpoBapkeHHs y CTOIP BaHTaxHMX Baro-
HiB. 3anpornoHoBaHuii anroput™m Bubopy crparerii CTOIP sxuii 06azyeTbcsi Ha KOMIUIEKCHOMY
aHaJli31 HaIMHOCTI BaHTA)KHOTO BaroHa 3 ypaxyBaHHSAM TUX €JIEMEHTIB KOHCTPYKLIN, K1 JIIMi-
TYIOTh Yac M TEXHIYHUM OOCIIyTOBYBaHHSIM YU PEMOHTOM. BaxknnBolo 3ajaueto € BU3HAUEHHS
MIHIMaJIbHO JOCTaTHHOTO YMCJa KOHTPOJHOBAHMX MapaMeTpiB Uil OTPUMaHHS OOIPYHTOBAaHOI
iHpopMarii mpo cTan 00'exTa IarHOCTYBaHHA (BaHTa)KHOT'O BaroHa) Ha MOTOYHUI MOMEHT 4acy,
po3po0JIeHHS MPOTpaM JIarHOCTYBAaHHS TEXHIYHOTO CTaHY OKPEMHX BY3JIIB, JeTallel Ta BaroHa B
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nitomy. Onuparouncs Ha OTPUMaHHI JaHHI pO3pOOISIOTHCS MATEMAaTUYHI MOJIEINI, SIKI OMUCYIOTh
MpoIriec eKcIuTyaTailii, BpaxoByrTh ¢akTuuauii ctaH Ta BB CTO1P Ha BimIMOBH BaHTa)KHOTO
BaroHa.

In. — 4, Tabi. — 0, crimcox iT. — 15 Hass.

YK 625.4:622.235.63

[Terpenko, B. JI. [TapameTpu 1 TEXHOJIOTISI eKCIEPUMEHTAIBHUX BUOYXIB TP MTPOXOIIIL JIIBO-
ro MEeperiHHoro TyHenro wmerpomnoiiteny y M. Juimpo / B. JI. Ilerpenko, €. M. lllaraiikiH,
A. M. tangapun, O. JI. Trotekin, B. I1. Kynpiii // EnexrpomarnitHa cyMicHICTB Ta Oe3meka Ha
3anmisangHOMY TpaHcnopti. — 2017. — Hom. 13. — quinpo: Bun-so JIHY3T, 2017. — C. 95-102.

PosrnsHyTo muTaHHS €QEKTHMBHOTO 3aCTOCYBaHHS OypOBHOYXOBHUX pOOIT NpH NMPOBEACHHI
TPbOX JIOCTIHUX BHOYXiB B EpEriHHOMY TyHenm J{HIMponeTpoBcbKOro MeTpomnomiteny. O0rpy-
HTOBaHa HEOOX1IHICTh KOMOIHOBAHOTO 3aCTOCYBaHHS KOPOTKOYIOBIILHEHOTO Ta YIOBIILHEHOTO
MiAPUBAHHS LITYPOBUX 3apsiiiB AJIsl 3a0€3MeUeHHS BUCOKOTO PiBHS OCHOBHMX IOKA3HUKIB MPO-
XOJIKH 1 CEMCMIYHOI Oe3mneku i OyAiBeb Ta CIOpY/I, M0 3HAXOAATHCS MO0IM3y 00’ €KTa mia3e-
MHOTO BHOYXY. 3alpOroHOBaHO BUKOHYBATH JOCIITHUIIbKI BUOYXH BPYOOBHX 3apsiliiB 3 PO3IO-
JIOM X Ha TPH TPYIH TI0 JBa 3apsu B KOXKHIM, 110 miapuBarThes yepe3 20 mc. Kpim Toro, ms
MiABUILEHHS KK/ BUOYXY 3aCTOCOBAHO PO3TAaIlyBaHHS 9 HIMypiB, IO HE 3apsHKAIOTHCS, TOMIXK
BPYOOBHMHU Ta JIOTIOMI>XHUMH 3apsIJIaMH.

[IpencraBneHo po3paxyHKH MIBUAKOCTEH CyMIIlEeHb YaCTUHOK IPYHTY Ta HANpy>KEeHb, 110 BHU-
HUKAIOTh B HbOMY il 4ac BHOYXY, KOTpl HE MEPEeBHUILYIOTh HEOE3MEUHI 3HAYCHHS MO0 yMOBax
ceiicMiYHOT Oe3IeKH.

In. — 3, Tabn. — 1, ciucok mit. — 11 Ha3s.

YK 656.022

[Taciunuk, A. M. [Ipo6iiemu eHepro3depekeHHs Ta yI0CKOHAJIEHHS METOI0JIOTT PO3paxyHKy
tapudiB Ha enekrpoeHeprito / A. M. [laciunuk, B. B. Kyrupes, B. A. Ilaciunuk, JI. B. [lynna //
EnexTpomarniTHa cyMicHICTh Ta Oe3leka Ha 3ami3HU4YHOMY TpaHcrnopTi. — 2017. — Howm. 13. —
Huinpo: Bug-so IHY3T, 2017. — C. 103-117.

Mera. Metoro cTaTTi € moOya0oBa HAOUIBII palliOHATBHUX CXEM 1 allfOPUTMIB iX 3acTOCy-
BaHH$ /Il BCTAHOBJIEHHSI €KOHOMIYHO-OOTPYHTOBAHUX IPO30PHX LIH Ha €JIEKTPOCHEPT1IO Ta 1H-
Il TOBapu B YMOBAaX PHUHKOBOi €KOHOMIKHM Ha OCHOBI CHCTEMHOTO aHali3y ICHYIOUHMX CHCTEM 1
METO/IIB IIIHOYTBOPEHHSI, @ TAKOK BU3HAYEHHS KPUTEPIiB 00’ €KTUBHOI OI[IHKU P1BHS TapuQiB Ta
PO3paxyHOK €KOHOMIYHO-OOIPYHTOBAHOI 1 COLIaJIbHO OPIEHTOBAHOT I[IHM Ha €JIEKTPOCHEPTiI0 Ha
OCHOBI 3aIPOTIOHOBAHOTO MiJIXOTY.

MeToaunka. 3anponoHOBaHa METOAMKA PO3PAaXyHKY €KOHOMIUHO-00IPYHTOBAaHUX Tapu(DiB Ha
€JIEKTPOEHEPTit0, 1110 0a3yeThCsl Ha KJIACUUHOMY METOJ1 LIIHOYTBOPEHHS (co01BapTiCTh + Npuody-
TOK). JI51s1 mpoBeIeHHs MOPIBHAUIBHOTO aHalli3y YKpaiHChKUX TapH(iB Ha eNeKTPOSHEPTilo 3 Ta-
pudamMu B €BpONEUCHKUX KpaiHax, 3alpOIIOHOBAHA METOJIMKA PO3PAXYHKY MPUBEIEHUX KOoe]ili-
€HTIB Tapu(]y 3 ypaxyBaHHIM PiBHA CepeHbOI 3apo0iTHOI Tuiatu Ta piBHA BBII Ha aymy Hace-
JICHHS.

PesyabTaTn. B pe3ynbrarti nmpoBeAeHOI cucTeMaTH3anii MeTO/iB IHOYTBOPEHHS MOKAa3aHo,
1110 BCI MPE/ICTaBICHI METOAN OCHOBYIOTHCS Ha KJIACUUHOMY MiAX0A1 (cO01BapTICTh + MPUOYTOK),
a TIOTIM B 3aJISKHOCTI BiJl yMOB PUHKY BOHM aJIaliTYIOThCS il 3MiHY OTOYHOi cutyauii. Ha oc-
HOBI IPOBEJCHOTO aHANi3y BU3HAUEHO, IO Ul PO3PaxyHKY Tapu(]iB Ha eNEeKTPOCHEPril0 Hai-
OUTHIII paIliOHAIBHUM € 3aCTOCYBAHHS KJIACHYHOTO METOY IIIHOYTBOPEHHS 3 YpaxXyBaHHSIM CO-
61BapTOCTI Ta EKOHOMIYHO-O0IPYHTOBAHOI'O PiBHS peHTa0eIbHOCTI i1 BUPOOHHUIITBA.

[IpoBeneHo nopiBHUIBHUN aHai3 Tapu(iB Ha EIEKTPOCHEPTito B YKpaiHi Ta B €BPONEHCHKUX
KpaiHax Ha OCHOBI 3allpOIIOHOBAHMX B POOOTI KOMIIJIEKCHUX MOKa3HUKIB: MPUBEICHUX Koedillie-
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HTIB Tapu(y Ha eIeKTPOEHEPrito, SKi BU3HAYAIOTh BiAHOIIEHHS Tapudy 10 piBHS CEepeaHbOI 3a-
pobitHOi mmatu Ta piBHsA BBII Ha xymy HaceneHHs.

Jnst mibepanizaliii eKOHOMIYHOTO CTaHy B €HEPreTHUHil Traigy3i 3alponoHOBaHO 00paTu Haii-
Ou1blI epeKTUBHUI METOJ JUIsl BUSHAUEHHS 1IHU HA TOBapU CTPATET1YHOTO 3HAYEHHS — KIJIACH4-
HUH MAX1] B IHOYTBOPCHHI.

HaykoBa HoBu3Ha. HaykoBa HOBU3HA TOJISITae B pO3pOOII METOJAUKH PO3PaXyHKY €KOHOMi-
YHO-00IPYHTOBAHMX MPO30PUX IIiH HA EIEKTPOCHEPTII0 T 1HIII TOBAPU B YMOBAX PUHKOBOI €KO-
HOMIKM Ha OCHOBI CHCTEMHOT'O aHajJi3y ICHYHUHMX CHCTEM 1 METOIB I[IHOYTBOpEeHHs. Brepiie
3aCTOCOBaHA METO/MKA MPOBEICHHS MOPIBHSIBHOTO aHANII3Y YKPailHCHKHX Tapu(]iB HA €IEKTPO-
eHepriro 3 Tapudamu B MPOBITHUX €BPONEHCHKUX KpaiHax Ha OCHOBI MPHUBEACHUX KOE]IIi€HTIB
tapudy 3 ypaxyBaHHSM PiBHS CEpeqHBOI 3apo0iTHOT TuiaTu Ta piBHs BBII Ha mymny HaceneHHS.

I[pakTuuna 3HAYUMIicTh. 3anpONOHOBAHMW TMIiAXiJ JO3BOJISIE BU3HAYUTH EKOHOMIYHO-
oOrpyHTOBaHI Tapudu Ha €IEKTPOCHEPTII0 3 YPaxXyBaHHIM PEHTA0CIBHOCTI ii BUpOOHUIITBA Ta
CIPUSATHIME BCTAHOBJICHHIO IUBLTI30BAHUX EKOHOMIYHUX BIJIHOCHH HAa €HEPreTHYHOMY PHHKY
Vkpainu.

Iim. — 1, TaGmn. — 12, ciucox nait. — 18 Hass.
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KEJE3HOAOPOKHOM TPAHCIIOPTE

YK 629.4.012

IaBpwrok, B. . O630p KpUBBIX TOPMOXKEHHUSI €BPONECHCKON CUCTEMBI YIIPaBJICHUS MOE3I0M
ETCS / B. U. TI'aBputiok // DneKTpoMarHuTHasE COBMECTUMOCTh U 0€301MacHOCTh Ha KeJIe3HO 10~
poxkaoMm Tpancmnopre. — 2017. — Hom. 13. — [{nenp: U3n-Bo AHYXT, 2017. — C. 11-19.

Lenpto cTaThyl SBISETCS MPOBEACHHE 0030pa KPUBBIX TOPMOXKEHHUSI €BPOINEHCKON CHCTEMBI
ynpasienns noe3gom ETCS B coorBeTcTBUU ¢ puHATHIME B EBporie cnenudukausmu.

Xotsa cnenudukanun ETCS ycraHaBiaMBaOT OCHOBHBIE NMPUHIMUIIBI KPUBBIX TOPMOXKCHHS U
CBSI3aHHYIO C HUMU MH(pOpMaIUIo, 0TOOpakaeMyro BOAMUTENIO, HO JI0 CHX IOP HET COIJIaCOBaH-
HOTO METOJ]a UX BBIYHCICHHA. B OTCyTCTBHE KaKMX-ITMOO TpeOOBaHHA, aJITOPUTMBI ITOCTABIIH-
KoB 6opToBoro obopyaoBanus ETCS npuBoasT K pa3HbIM TOPMO3HBIM PACCTOSTHUSM ISl JaHHO-
ro THUIA MOJBUYXKHOTO cocTaBa. [[jsl TpaHCTpaHUYHBIX MOE3/10B pa3iNyus B HAllMOHAJIBHBIX Mpa-
BUJIaX TPEOYIOT MPUMEHEHHUs B TIOKOMOTUBHOM oOopynoBaHuu ETCS HeckonbKUX HAallMOHAIIb-
HBIX KPUBBIX TOPMOKEHUSI.

OcHoBuble ocobennoctu Monenu Topmoxkenus ETCS paccmoTpeHsl B cTatbe, BKIIIOYas clie-
JYIOIl€ OCHOBHBIE BONPOCHI: OCHOBHOM IPHUHIIUII 00€CIIeYeHHs] O€30M1aCHOCTH JIBUYKEHUS M10€3-
JI0B, Ha3HAUYEHUE U OCHOBHBIE THIIBI KpUBBIX TopMokeHus: ETCS, BxoHbie mapameTpsl ajs pac-
4yeTa KPpUBOW TOPMOXKEHHS, KOHCTPYUPOBaHHE KPUBOM 3KCTPEHHOTO M rapaHTUPOBAHHOI'O aBa-
PUIHOTO TOPMOKEHUS.

OcHoBHOU npuHIHN oOecrieyeHns Oe30MaCHOCTH JBMKEHUS MOE370B OCHOBAaH HA WX pasje-
JICHUM TPU ABUKEHUU (PUKCHUPOBAHHBIMU OJIOKa-ydyacTKaMu (711 OOBIYHOM CUTHAJIbHOW CHCTe-
MBI) WU OJI0K-yyacTkaMu ¢ n3MenseMbiMu rpanutamu (aiust ERTMS/ETCS yposas 3).

s obecnieuenust 3Tux NpuHOUNOB OopToBOi KoMmmbioTep ETCS nmomkeH mporHo3upoBaTh
CHIDKEHHE CKOpPOCTHU JIBUYKEHUS I10€371a, OCHOBBIBACh HA MAaTEMAaTHUYECKON MOJEIN TUHAMUKU
TOPMOXKEHHUS TI0€3/1a U XapaKTePUCTUKAX MyTH. DTOT MPOTHO3 CHIKEHUSI CKOPOCTH B 3aBUCUMO-
CTH OT PACCTOSIHMSI Ha3bIBaeTCs KPUBOM TOPMOKEHUS. MUHUMAaIIbHBII MHTEPBAT MEXAY IM0€3-
JlaAMU B CHCTEME aBTOMAaTHYECKOM 0e30MacHOCTH MOEe3/I0B ONpeAeseTcs MUHUMAIbHBIMU TOJI-
HOMOYMSIMHU Ha JIBUKEHHUE, KOTOPbIE BKJIIOYAIOT B c€0S1 TOUHOCTh OJIOMETPA, PEaKIUI0 MallluHH-
CTa, BpeMs peakIMi CUCTeMbl OE30MIaCHOCTH M0e3/1a, BpeMsl BKIIIOUeHUs1 TopMo3a. Kpusas Top-
MOKE€HHUsl TNporHoszupyer OoproBeiM obOopynoBanueM ERTMS/ETCS cHuxeHue CKOpOCTH
JBYKEHMSI B 3aBUCUMOCTH OT paccTostHus. ETCS KOHTpoiMpyeT Kak IOJIOXKEHHE, TaK U CKO-
POCTh Moe3/1a AJisl TOTO, YTOOBI X 3HAYEHUSI IOCTOSIHHO OCTABAJIUCh B JOMYCTUMBIX Npejaeax, u
B ciyyae HeoOoxonumoctd ETCS Oyner ynpaBiasiTh TOPMO3HOI CHCTEMOM, TakKUM 00pa3oM, 4To-
Obl N30€KaTh PUCKa MPEBBIILIEHUS T0E310M J0MYCTUMBIX ITPEJIENIOB.

B pabote paccMmoTpeHsl ocHOBHbIE KpHBble TopMmoxeHuss ETCS u koHTponmpyemble mpe-
JIeJIbHbIE 3HAYEHUs KPUBBIX TOPMOXKEHMSI, KOMaH/bl pa3pellieHusl JBUKEHUS] U1 OKOHYaHUE pa3-
peleHre JBMKEHUs, MPoduiIb CKOPOCTH C HAMOOJBIIMMHU OrpaHMUYCHHUSIMHU, KOHTPOIUPYEMOE
MECTOIIOJIOKEHHE U T.JI.

PaccMoTpeHsl pa3nuuus TOPMOXKEHHUS Ha CyXUX U MOKPBIX penbcax. TopMokeHue Ha Cyxux
penbcax CPaBHUTENBHO JIETKO MPEICTaBUTh CTATUCTUYECKOW MOJIENbIO, YUUTHIBAIOLIEH nucnep-
CHIO XapaKTepUCTUK TopMokeHHs. Ho Ha MOKpBIX penbcax (pu3ndeckue sBIeHHs, KOTOpbIe BO3-
HUKAIOT IpU TOPMOKEHHUH, YPE3BbIUAIHO CII0KHO MOJIETIMPOBaTh B HacTosIiee BpeMs. s npe-
OJIOJICHUS 3TOU TPYAHOCTU PACCMOTPEHBI JIBa Pa3IMYHBIX KOPPEKTUPYIOMUX (GakTopa i odec-
MEeYEeHUsI TapaHTUPOBAHHOTO TOPMOKEHHS MOJBUKHOIO COCTABA.

Wn. — 7, taba. — 0, ciucok nmut. — 20 HauM.
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I"aBpuitiok, B. 1. MonenupoBanue pacnpeneieHus rapMOHUK OOpaTHOTO TSATOBOTO TOKAa B
penbcax / B. W. 'aBpuittok // DnekTpoMarHuTHasi COBMECTUMOCTh M O€30MaCHOCTh Ha JKEJIe3HO-
nopoxxaom tpancnopte. — 2017. — Hom. 13. — lnenp: M3a-so AHYXKT, 2017. — C. 20-27.

OneKTpupUIMPOBAHHBIC KEJIE3HBIE TOPOTH SBISIFOTCS OJHUM M3 CaMbIX MOIIHBIX HIHPOKO-
MOJIOCHBIX MCTOYHHKOB MOMEX B CHCTEMaX CHUTHAJIM3ALMU U PAJHOCBA3U. ITO OCOOEHHO aKTYy-
aIbHO JJIs HOBBIX THUIIOB TPAHCIOPTHBIX CPEACTB, OCHALICHHBIX 3JEKTPOHHBIMH CTaTUYECKUMU
peoOpa3oBaTes MU C MIUPOTHO-UMITYIIbCHON Moayssinueid (IIIMM), koTopble MOTYT CO3/1aBaTh
BBICOKOYACTOTHBIE IOMEXH B PEIbCaX C YACTOTOM JO HECKOJIBKUX JIECATKOB KHUJIOTEPL.

Jlnst obecrieueHust 3JeKTpOMarHuTHOM coBMecTUMOCTH (DMC) HOBBIX THIIOB IOJBHYKHOTO
COCTaBa C CUCTEMaMHU CUTHAJIM3ALMM U PAIUOCBI3U UX MOABEPratoT NPOLEAYPe IPUEMKH, KOTO-
past BKirodaeT B ce0st ucnbitanust Ha DMC B COOTBETCTBHHU € €BPONEHCKUMH U HAITMOHAIBHBIMU
HOPMAaTUBHBIMHM CTaHAapTaMd M HopMamMu. Ho mpu HEKOTOpHIX HEOJIArompUATHBIX YCIOBHSIX
SKCIUTyaTalH ISl TI0€370B, KOTOPbIE OBLIM YCIEIIHO MCIBITAHBI U HAXOJATCSA B OKCILTyaTalluu
CO CTapblMHU TPAHCHOPTHBIMU CPEICTBAMU Ha TEX XK€ JIMHUSIX (MHOTAA CO CTApod CHCTEMOM
ANEKTPOCHAOKEHUS ), TOK IIOMEX, CO3/IaBAEMbIii TPAHCHOPTHBIMU CPEACTBAMU, MOXKET JIOCTUTaTh
3HAYEHUH, MPEBBIIIAIONINX JIONYCTUMBIC 3HaUeHHs. B KauecTBe Takux HEOIArompUATHBIX YCIO-
BUH 3KCIUTyaTallud MOKHO paccMaTpHUBaTh YBEIMYEHHE KOJIMYECTBA MOE3/0B, HEOOJbIIOE pac-
CTOSIHUE MEXIY MPUEMHUKOM pEIbCOBOM LENU U TPAHCIOPTHBIMU CPEICTBAMH WM MPUEMHH-
KOM U MOJCTaHIIMEN 3IEKTPOCHAOKEHUS, HU3KYIO MPOBOJUMOCTD PENbC 3eMJIsI U MPOBOJUMOCTD
3emiu. Jlns jokasarenbcTBa 3JIEKTpOMAarHUTHOM coBMecTuMocTd (OMC) Mexy MOIABUKHBIM
COCTAaBOM U CHCTEMOI CUTHAJIM3AlMU HEOOXOAMMO TOYHOE MOJEIIMPOBAHUE PE3YIbTATOB HCIIbI-
TaHUM C yYETOM KOHKPETHBIX YCIOBUHM HKCILTyaTallUu.

Lenbto paboTHI ABISETCS CO3aHNE MAaTEMAaTHUECKOW M KOMITBIOTEPHOW MOJIEIH pacrpeiene-
HUS TAPMOHUK TSATOBOTO TOKA B TATOBOM TATH MPH HECKOJBKUX TPAHCIOPTHBIX CPEICTBAX B (Hu-
JIEpHOI 30HE. JTa MOJIeNb MPEACTABISET COOON BONIOIMIO M YIPOIICHUE MOJIeeH, peIcTaB-
JIEHHBIX paHee. PaboTa BBINONIHEHA ¢ LENbIO JOKAa3aTeNbCTBA AJIEKTPOMArHUTHOW COBMECTHMO-
CTH HOBBIX I0€3/10B, OCHAILIEHHBIX 3JIEKTPOHHBIMH CTaTUYECKUMH MIPEOOPa30BATEISIMU C CYIIE-
CTBYIOIIMMU JIMHUSIMH 3JIEKTPOCHA0XKEHUS U ObLlIa HCIIOIb30BaHAa MPU X UCTIBITAHUSX.

Monens ObUTa ympolneHa cleAyomuM oopazom. JIMHUK ¢ paBHBIMHU WM OJIU3KUMHU JPYT K
Jpyry MOTEHIMaIaMU MPEICTaBICHbl KaK OJJHA JUHUS C SKBUBAJICHTHBIMH AJIEKTPUUECKUMHU Ia-
pamerpamu. [lomexu TpaHCHOPTHBIX CPEIACTB MOJETUPYIOTCS KaK HCTOYHUKHU CUHYCOUJAIBbHOIO
TOKa ¢ HabopamMH YacTOT, KOTOPbIE MPEICTaBICHb HA YKBUBAJIIEHTHOW CXeMe BEKTOPOM TOKOB.
PaccmaTpuBanuce TOIbKO rapMOHUKHA OOpPaTHOIO TOKa € YaCTOTAMM, KOTOPBIE JIEKAT B YaCTOT-
HOM JIMaria3oHe MpUEeMHUKa pelbCOBOM IIenu. B 3aBUCUMOCTH OT Lieeil MoJaenupoBaHusl, 3Haue-
HUSI TADMOHMK B35Thl KaK 3HAYEHUs, U3MEPEHHbIE BO BpeMs MCIBITAHUM, 110€3/1a UM KaK Mak-
CUMaJbHbI€ 3HAYEHUs NIOMEX B COOTBETCTBUHU C HOpMamu. PacrmpesneneHne rapMOHHUK TATOBOTO
TOKa ObUIO pacCYMTaHO TATOBOM ceTu 1x25 kB mepemMeHHOro ToKa ¢ ABYXCTOPOHHHUM 3JIEKTPO-
CcHaO)KEHUEM U TIPU HAXOXJACHUU OT 1 70 5 TPaHCIOPTHBHIX CpencTB B GuaepHOM 30He. Makcu-
MaJbHbIE TOMEXH OT MOE3/]0B CO3/IAI0TCS HA yJacTKax, ONMKalIINX K MOoe371aM, a TakKe K TOUKe
MOJIKJIFOUEHUST OTCAChIBAIOIIErO (uaepa TAroBOM MOJACTAHIIMU K pelbcaM. | apMOHUKH TSATOBOTO
TOKa B peJIbcax yBEIWYMBAIOTCS C YBEIMYEHUEM YUCIIA NTOE3/I0B B 30HE MO/IaYl U C YMEHbLICHH-
€M MPOBOJUMOCTH penbc-3emiisi. MHTepdepennus Ha yactote 25 ['1 B 061acTi penbcoB BOIU3U
TATOBOW IMOJACTAHIUU JJI1 OJHOTO JIOKOMOTHBA B (MIEPHOI 30HE HE MPEBBIIIAET MPENETbHOTO
3HaueHus | A paxe mnpu HEOJAronmpUATHBIX YCIOBUSX MJI MPOBOJUMOCTH PEIbC-3eMJIs
0,02 Cm/xkM. OHaKO eclii KOJMYECTBO Moe3/10B yBenuuuBaetcs (ot 1 1o 5), uatepdepenius Ha
gactoTe 25 'l Takke yBEITMUMUBAETCS MPU TOM 7K€ 3IEKTPOIIPOBOJHOCTH penbe-3emis 10 1,07 A
JUIS IBYX JIOKOMOTHBOB H /10 1,33 A 1715 nATH TOKOMOTHUBOB B (PMI€PHON 30HE, UTO MPEBHIIIAET
MpEeAEIIbHOE 3HAaYEHHNE TOKA ITOMEX B pesibeax mpu 25 1.

Wn. — 4, tabn. — 0, ciucok uT. — 16 HauM.
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bonnaps, O. 1. Maremartnueckoe MOJCIUPOBAHUE MEPEXOTHBIX IPOIECCOB B YCTAaHOBKE
pa3MarHW4MBaHuUs (EPPOMArHUTHBIX Jetaneil munuHapudeckod dopmer / O. U. bonmaps //
DNEeKTPOMarHWTHAasE COBMECTUMOCTh M O€30MacHOCTh Ha IKEJIE3HOIOPOKHOM TPAHCIIOPTE. —
2017. — Howm. 13. — uenp: Uzn-Bo JIHY KT, 2017. — C. 28-30.

B crarbe mpencraBieHsl BpeMEHHBIE 3aBUCHMOCTH HAINPSDKEHHOCTH MarHUTHOTO TIOJISL TIPU
pasMarHU4MBaHUM IMIMHAPHUYECKOro oOpasua (peppoOMarHUTHOTO MaTepHaja, a TakKe Harps-
’KEHUs Ha KOH/IEHCATOPE, TIOJIyYSHHBIE ITyTeM MaTeMaTHYECKOTO MOJICIINPOBAHUSI.

Wn. — 2, taba. — 0, criucok nuT. — 4 HauM.

YK 621.311

Kexenenko, . B. OmnpeneneHre WHIEKCa HAISKHOCTH CUCTEM JJIEKTpOCHaOkeHus /
. B. Kexenenko, B. E. CapaBac // DnekrpoMarHuTHasi COBMECTUMOCTh U 0€301MacHOCTh Ha JKe-
ne3nonopoxHoM Tpancmnopre. — 2017. — Hom. 13. — Tuenp: M3x-so JHYXKT, 2017. — C. 31-34.

B crarbe mokazaHo, YTO OJHUM U3 BaXKHBIX IOKazaresieil sHeprodhPpexTUBHOCTU SBISETCS
MoKa3aTeNb (MHIEKC) HAIEKHOCTU AJICKTPOCHAOKEHUS, KOTOPBIA XapaKTEPU3YETCs] CHUKECHUEM
J07H yiep0a OT MepephIBOB AIEKTPOCHA0XKEHHS B BaJIOBOM BHYTPEHHEM IpoaykTe. PaccmoTpe-
HBI BOIIPOCHI MOJTYYEHUs BBIPAXKEHUS JIs1 ONTUMAJILHOTO 3HAYEHUS CTETICHH HAJCKHOCTHU C y4e-
TOM 3HAYEHUU IPUBEICHHBIX 3aTPAT U UX SKOHOMUYECKUX U SHEPTETUUYECKUX COCTABIISIONIHX.

[TokazaHa 3HAYUMOCTH OLIEHKH yIepOa, BO3HUKAIOUIETO M3-32 HEXBATKH DJIEKTPOIHEPTHH,
IIpU OTCYTCTBHM aBapUUHOTO pe3epBa. YiuiepO, 00yCIOBICHHBIH HECUMMETPHUEH U HECHHYCOU-
JTATBHOCTBIO HAMPSDKEHUSI, B CPETHEM B HECKOJIBKO Pa3 MEHBIIE CBSI3aHHOTO C OTKJIOHEHUSMU
HaMpPsDKEHUS U B HAaUOOJIbIIEeH Mepe MPOSBIISETCS B METALTYPTUUYECKON M MallTMHOCTPOUTEIBHON
MIPOMBIIICHHOCTH. JlaHa SKCnepTHAs OLICHKA 3HAYEHUN €XKETOAHBIX MOTEPh, CBA3AHHBIX C HU3-
KHM KaueCTBOM 3JIEKTPOIHEPTUH B YKpauHe U B MUPE.

[ToguepkHyTa 3HAYMMOCTH MPOOJIEMBI MOBBIIICHUS KaueCTBa JJIEKTPUUYECKONW SHEPruH, 00-
palleHo BHUMaHUE Ha YCUJIMBIIYIOCS POJIb UCKAKEHUSI CHHYCOMIATbHOCTH KPUBOW HAIIPSKEHUSI
B OINpECIICHUU HAJICKHOCTH JIEKTPOCHAOKEHHUS, a TAK)KE €Tr0 CBSI3b C SKOHOMUYECCKHMH TOKa-
3aTeNs MM pa3BUTHs cTpaHbl. [IpakThuecku Bce MokaszaTesld KayecTBa JIEKTPUUECKOW IHEPTrUu
OKa3bIBAIOT BJIIMSHUE HA HAJIEKHOCTh M SKOHOMUYECKHUE MOKA3ATENH JIEKTPOOOOPYAOBaHUS U B
KOHEYHOM CueTe BIUAIOT Ha 3PHEKTUBHOCTh (PYHKIIMOHUPOBAHUS BCEl CHCTEMBI AIEKTPOCHAO-
xeHus. [lokazaHa BaKHOCTh B KOHKPETHBIX CIy4asX MPEBBIMICHUS CTOUMOCTH MEPONPHUSITUH 110
KOPPEKIIMH YPOBHEW HECUHYCOMIAILHOCTH HaJ 3HAa4eHHEeM dKOHoMudeckoro yiiepoa. Chopmy-
JIUPOBaHbl 3HAUYEHUS MHJAEKCA HAJIeXKHOCTU 3JIEKTPOCHAOXKEHNS B KOMILJIEKCE MOKa3aTels SHep-
reTuueckoil 3(pPeKTUBHOCTU, MPUBEIEHBI 3HAYEHUS YAENbHBIX KalUTAIbHBIX BIOXKEHUS B pe-
3€pBHYIO TEHEPHUPYIOIIYI0 MOITHOCTh. [[prBEIeHbI OLIEHOYHBIE pacdyeThl MHACKCOB HAC)KHOCTH
CyOBEKTOB DJIEKTPOIHEPTETHKU Y KPAUHBI.

B BBIBO1aX 000CHOBaHO MPUMEHEHHUE MUHUMYMA MPUBEICHHBIX 3aTPAT B KAYECTBE KPUTEPUS
OILICHUBAHUS HAJIEKHOCTH CUCTEMBbI YHEPrOCHA0KEHUS MPU PABEHCTBE ONTHMHU3AIMOHHBIX 3HA-
YEHU UHAEKCA HAJEKHOCTH.

Hn. — 1, taba. — 0, criucok nuT. — 5 Haum.

YK 656.256.3:621.316.9

Amyk, E. . UccnenoBanue pabOThl pPeNbCOBONM IEMH B YCIOBHUSX HACHIIMICHUS MYTEBBIX
npoccenb-tpanchopmaropos / E. U. Smyk, 1. C. Kypuo // DnekTpoMarHuTHas COBMECTHMOCTb
1 0€30MMacHOCTh Ha Xelle3HOAopokHOM TpaHcmopTe. — 2017. — Howm. 13. — JIaenp: U3n-o
JHVYXKT, 2017. — C. 35-40.

[eablo craTbu SBISETCA HMCCIENOBAaHUE PaOOTHI KOJAOBOM PEIbCOBOM IIEMH B YCIOBHSX
HACBIIIEHUST IMYTEBBIX JIpoccenb-TpaHchopmaTopoB. Pesyiabrarhl. [lomydeHbl 3aBUCHMOCTU
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HaIpsDKEHUs Ha TyTEBOM IMPUEMHUKE OT BEJIMUMHBI TOKA aCUMMETPHUH JUIsl COIPOTUBIEHUN U30-
JAUUU B 3UMHHMA W JIETHUM TMEpHOJ TMpHU YCIOBUU HACHIINIEHUS MYTEBBIX ApPOCCEIb-
TpaHcopMaTopoB. YCTaHOBJICHO, YTO BCIICJACTBUE YBEIMUYCHUS TOKA ACHMMETPHH MOKET
Ha0JII0/1aThCSl CHIDKEHUE HAMPSHKEHUS Ha MMyTEBOM MIPUEMHHKHU HIKE Topora cpabaThIBaHUA, YTO
SIBJIICTCS. OTKA30M PEIIbCOBOM IIETH, YCTPAHEHHE KOTOPOro TPeOyeT MPUMEHEHHs IeJI0ro KOM-
wiekca MepornpusaTuili. HayyHasi HOBH3HA 3aKII0OYaeTCsl B MPUMEHEHUM KOCBEHHOTO METOoJa
pacdera, Oa3upyIOMIErocs Ha TONYyYEeHUH KOIPPUIMEHTOB CXEMBI 3aMEIICHUS JIPOCCEllb-
TpaHcopmaTopa Uil pa3MYHbIX BETUYMH MOAYJIEH CONMPOTHUBIICHUWN MM HaMarHUYKWBAaHUS,
M3MEHSIONIUXCS B TIpoliecce noaMaranyeBanust MarautonpoBoaos T nocrosiuubiM TokoM. [o-
Jy4eHHBIH METOJ MO3BOJSET OCYHIECTBUTH PacyeThl HOPMaJbHOTO pexuma padoThl KOJOBOM
PEeNBCOBOM IIENU B YCIOBUSX BO3JICUCTBUS TOKA aCUMMETPUU MPU HACBIIIEHUHU MYTEBBIX APOC-
cenb-TpancopmatopoB. IIpakTrnueckass 3HaYMMOCTh. [IpetoKeHHBII KOCBEHHBIH METO/T
MOXET HMCIOJB30BaThCs JJII KOPPEKTUPOBKH PACUETOB PEKUMOB PabOTHI PEbCOBBIX LIEMEH ¢
Y4€TOM HACBIIIEHUS TyTEBbIX JPOCCENb-TPaHC(HOPMATOPOB.
Hn. — 2, tabiu. — 0, circok aut. — 11 Haum.

BE3OITACHOCTD HA KEJIE3HOAOPOKHOM TPAHCIIOPTE

YK 629.4.012

I"aBpmtiok, B. 1. Metox oOHapyxeHus 1e(heKTOB IMOABIKHON apMaTypbl CHTHAJILHOTO peJie /
B. U. I'aBpuittok // DneKTpoOMarHUTHas COBMECTUMOCTb U 0€30MacHOCTh Ha KeJe3HOI0POKHOM
tpancnopte. — 2017. — Howm. 13. — Inenp: U3a-so JHYKT, 2017. — C. 42-48.

HecmoTpst Ha 3HaYMTENBHBIN MpoOrpecc B pa3pab0TKe MUKPOIIEKTPOHHBIX CUCTEM KEJIe3HO-
JIOPO’KHBIX AaBTOMAaTUKH, HaOJIOJAaeMblil B TOCJIEIHUE MAECATUIIETHS, PEICHHO-KOHTaKTHBIE
YCTPOMCTBA MO-NPEKHEMY HIMPOKO MCIOIB3YIOTCS B XKEJIE3HOAOPOKHBIX CUCTEMAX CUTHAIU3a-
LIUU, KOTOPBIE ABJIAIOTCS OCHOBOIIOJIAraloIIMMHU JUIsl O€30MaCHOM 3KCIUTyaTalluM >KEIEe3HBIX J0-
POr U JOJKHBI (PYHKLIMOHUPOBATH MPEICKAa3yeMO U HaJIEKHO.

Takum 00pa3zom, pesie CUTHAIHM3AINH, UCTIONB3YeMOe Il KpUTHUECKH BaXKHBIX I Oe3o0mac-
HOCTH WJIU CBSI3aHHBIX C 0€30IaCHOCTBIO MPUIIOKEHUN B XKEJIE3HOJOPOKHBIX CUCTEMAX CUTHAJIU-
3alMH, JOJDKHO HaJJIeKaluM 00pa3oM SKCITyaTUPOBAThCA U MPOBEPSTHCS, YTOOBI rapaHTUPO-
BaTh MX 0€30MaCHYIO U Ha/Ie)KHYIO paboTy B TEUEHHE BCEr0 0KMJIAeMOI'0 CpOKa CITYKOBI.

C nenpto pa3pabOTKH METO/IA BBISBICHUS JE(PEKTOB MMOABMKHON apMaTypbl pejie CUTHaIN3a-
1IUH, OBUTN HCCIIEI0BAaHbl BPEMEHHbIE 3aBUCMMOCTH MEPEXO/IHBIX TOKOB MPH MEPEKIOYESHUH pe-
Jie B Pa3JIMYHBIX TEXHUYECKUX COCTOSHUSAX, — B pab04YeM COCTOSIHUH, a TAKXKE C UCKYCCTBEHHO
CO3JIaHHBIMH JieeKTaMU (M3rnbaMu) KOHTAKTHBIX MPYKUHBL. V3MepeHHble TaHHbIE OBbLIM MPO-
AQHAIM3UPOBAHBI BO BPEMEHHOM M YaCTOTHOW OO0JacTH C UCIOJIb30BaHUEM MOAMUKAIII
BeliBneT npeobpazoanus (CWT, DWT, DWPT).

AHanu3 nepexoaHbIX TOKOB MPOBOAWINA C UCIOJIBb30BAaHUEM CETMEHTALMM TOKOBBIX XapaKTe-
puctuk pene. IlepexoaHslii TOK pene NpU BKIOYECHUU HA NEPBOM U TPETbEM CETMEHTAax, KOTO-
pbI€ COOTBETCTBYIOT HEIOABUKHOMY SIKOPIO, YBEJIMYMBAJICS BO BPEMEHH I10 SKCIIOHEHIIMAIbHO-
MY 3aKOHY.

[TocTostHHBIE BpEMEHM HapacTaHUs TOKAa peJie, PACCUUTHIBAIMN IIyTEM alllPOKCHUMALMKU U3Me-
PEHHBIX BPEMEHHBIX 3aBUCHUMOCTEH MEepeX0JHOro TOKa B IMEPBOM CErMEHTE KpUBOW TOKa B 00-
MOTKE pejie MpH BKIYEHUU SKCMOHEHIUadbHOU (yHkuueid. Hammune nedexToB moaBHKHOMN
apMaTryphbl pene MpaKTUYeCKH HE OKa3bIBAJIO BIMSHHUE HA 3HAUEHUS NOCTOSHHBIX BpeMeHu. Ox-
HAKO 3TH 3HAUEHUSl CUJIBHO 3aBHUCEIHM OT COCTOSIHHSI MarHUTHOW LieNU pejie U1 0OMOTKH pele, a
TaKXe OT MPHUIIOKEHHOTO K OOMOTKE HanpspkeHus. Takoe rmoBe/ieHHe MOCTOSIHHON BpeMEHH pene
Ha IIEPBOM CEIrMEHTE TOKOBOW XapaKTEPUCTHUKH IMO3BOJISAET UCIOJIB30BATh €€ JUIsl KOHTPOJISI TeX-
HUYECKOI'0 COCTOSIHUS JIIEKTPOMATrHUTHON CUCTEMBI peIIe.
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HeucnpaBHoCTH, BBI3BaHHBIE AePEKTaMU SKOPS U KOHTAKTHBIX MPYKHH, TPUBOAMIN K MOSB-
JICHUIO JIOMTOJIHUTEIIbHBIX OCOOCHHOCTEH Ha BTOPOM CEIrMEHTE MEePEX0THOTO TOKA peJie, KOTOPhIH
COOTBETCTBOBAJI IIEPEMEILEHUIO sIKOps. BennunHa 3TuX ocoOeHHOCTEN Ha TOKOBOW KpHBOH 3a-
BHCEJIa OT CTETICHH M3TH0a KOHTAKTHOW MPYKUHBI pejie, a pa3Inuie B MOMEHTAX MX TOSIBICHUS
Ha TOKOBOW KPUBOM COOTBETCTBYET HE OJJHOBPEMEHHOCTH Pa3MbIKAHMS U 3aMbIKaHUSI KOHTAKTOB
pene. J{ns BBIACICHHS aMIUTUTY/IbI (SHEPTHH) 3THX MUKOB, UX JUTUTEIIBHOCTH U BPEMEHH IOSB-
JICHUS WCIIOJIb30BAaHO BEHBIET-TIpeoOpa3oBanue. VccnenoBaHus TOATBEPAUIN BO3MOXKHOCTH
onpeeacHus AePEKTOB MOABUKHON apMaTyphl pefie (IKOpsi, KOHTAKTOB, KOHTAKTHBIX MPY>KHUH)
o (hopMe BTOPOTO CErMEHTa TOKOBOW XapaKTEPUCTUKU BKIIOYCHHUS PeJie C ACTaTbHBIM BBIJEIIC-
HHUEM 0COOCHHOCTEH TOKOBOM KPUBOM C TIOMOIIBIO BEUBJIET aHAIM3A.

Wn. — 5, Tabn. — 1, cnucok aut. — 14 HauM.

YK 656.259.12

I'aBpumtok, B. 1. CpaBHUTENBHBIN aHAIM3 METOAOB pacueTa IOJIHOIO CONPOTHUBIICHUS PEIlb-
coB tuma P65 konen 1520 Mmm B TOHanmpHOM nuamazone 4actot / B. WM. ['aBpunrok // Dnextpo-
MarHuTHasE COBMECTUMOCTh M 0€30MacHOCTh Ha >KEJIEe3HOAOpPOXKHOM TpaHcmopre. — 2017. —
Howm. 13. — Muenp: Uzn-Bo IHYXKT, 2017. — C. 49-56.

3HaHue UMITEJ]aHCa PEbca Ha TIEPEMEHHOM TOKE B IIMPOKOM JIMAa30HE YaCTOT HEOOXOIMMO
Ui pa3paboTKU U MOJETMPOBAHUS TOHAJIBHBIX PEIbCOBBIX IIETICH, OTpEAeIICHUs paclpeaeIecHus
00paTHOTO TATOBOTO TOKAa B PEIbCaX BHICOKOCKOPOCTHBIX JKEJIE3HBIX JOPOT, TECTHPOBAHUS HO-
BBIX TUIIOB MOJBUKHOT'O COCTAaBa Ha AJIEKTPOMArHUTHYIO COBMECTUMOCTD C PENbCOBBIMU LEMSIMU
U T.IL.

[enbto paboOTHI SBISETCS MPOBEICHUE CPABHUTENHLHOTO aHAIM3a METO/IOB pacueTa UMIIeIaH-
ca penbcoB Tumna P65 xonen 1520 MM Ha IEpEeMEHHOM TOKE B IMAa30HE TOHAIBHBIX YaCTOT.

B pabore mpuBeneH KpaTkuii 0030p pe3ylbTaTOB U3MEPEHHI MMIIelaHca PEeNbCOB Ha Iepe-
MEHHOM TOKE€ U PacCMOTPEHO TEOPETHYECKOE OINMCAHUE YAaCTOTHOM 3aBUCHMOCTH HMMIIEJIaHCa
MIPOBOJHHUKOB PACIIOJIOKEHHBIX HAJl TOBEPXHOCTHIO 3€MJIM C YYETOM DJIEKTPOMArHUTHBIX MOTEPh
B MOBEPXHOCTHOM ciioe 3emutd. [IpuBenena maremarndeckas ¢popmynupoBka merona Kapcona u
METO/a KOMIUIEKCHOTO U300paXkeHHs, IpesIo’KeHHOro Jlepu ¢ coaBTopaMuu JUisl ONpeaeiaeHus
UMIlefaHca JIMHUHN 3nekTponepenaun. ConpoTuBieHue penbcoB tTuna P65 xonen 1520 mm 66110
paccuMTaHo € HCHONb30BaHMEM MerToja KapcoHa M MeTosa KOMIUIEKCHOTO H300paskeHHs.
BcenenctBre HEnOCTaTOYHOIO KOJMYECTBA JIMTEPATYPHBIX JAHHBIX MO M3MEPEHUSM HMIIeaHca
penbcoB Tuna P65 Ha mepeMeHHOM TOKe, pe3yJbTaThl pacyeToB JAJIS 3TOTO TUIA PEBCOB ObUIH
COTIOCTABJIEHBI C U3MEPEHHBIMU 3HAUYEHUSAMHU KakK Juisl penbcoB Tuna P65 xonen 1520 mm, Tak u
st penbeoB tuna UIC 60 konen 1435 mMm. PaccurTanHble 4acTOTHBIE 3aBUCUMOCTH UMIIE/IaHCa

penbeoB THIA P65 Ha mepeMeHHOM Toke B auarasose dactor 10°...10° I' B Ka4eCTBEHHOM OT-
HOILIEHUU YJOBJIETBOPUTEIBHO COIJIACYIOTCS C JIUTEPATypPHBIMH JTaHHBIMH, TPUBEACHHBIMU JIS
penscoB Tuna UIC60.

Pesynbrarel mia penascoB tuna P65 xosen 1520 MM, paccunranHbele o merony Kapcona u
METO]ly KOMIIEKCHOTO N300pa)Ke€HMsl, OTIMYAI0TCS OT CIPAaBOYHbBIX JAHHBIX, [IPE/ICTABICHHbBIX B
JUTEpPAType, U 3TH Pa3iInuydds YBEIMUUBAIOTCA C YBEIMYEHUEM YacTOTBL. Takoe MOBENEHHE MO-
KET OBITh CBSA3aHO C OIMMOKON METO/J0B pacyeTa, BbI3BAHHOW Majol BBICOTOW PENbCOB HAJ IMO-
BEPXHOCTBIO 3€MJIM HMMEIOIEH JJIEKTPUYECKHE IMOTEPU M C BBICOKOW AJIEKTPONPOBOJHOCTHIO
MEX1Y peiabcaMH U IPYHTOM.

Wn. — 2, Tabn. — 1, cnucok nmuT. — 20 HauM.

YK 658.5:614.8
Jlaryta, B. B. AHanu3 oTKa30B 3JIEMEHTOB >KeJIe3HOJ0pOkHOIM aBTomatuku / B. B. Jlaryra,
T. H. Ceparok, A. A. [TapxomeHko // DneKTpoMarHuTHasi COBMECTHUMOCTh M 0€30MacHOCTh Ha
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xKenezHogopoxkHoM Tpancnopte. — 2017, — Hom. 13. — duenp: Uzn-so JJHYXKT, 2017. — C. 57—
65.

AKTyanpbHOCTh. B cTathe paccMaTpHBaIOTCS BOIPOCH 0OecreUeHUs MOBBIICHUS 3 (PEKTHB-
HOCTH (DYHKIIMOHAJIBLHOM HAJICKHOCTH CHUCTEMBI JKEIC3HOJOPOKHOM aBTOMATUKU. JTO SBJISCTCS
BaXXKHOM HAyYHO-TEXHMYCCKOM 3ajadeii, pelieHrue KOTOPOM IMO3BOJIUT YIYUIIUTh TEXHOJOrHYe-
CKHI TMPOIIECC TIEPEBO30K C MAKCUMAIIbHON 3((HEKTUBHOCTHIO U O€30MAaCHOCTHIO JBHMIYKEHHUS I10-
€3J10B.

Llenpto sBIsCTCS aHANIM3 HAOIIOJCHUN 00 OTKa3aX 3JICMEHTOB CHCTEMbI JKEJIC3HOIOPOKHOM
ABTOMATHKH B pervoHajabHOM (punuaie «Onecckas xxene3Has gopora» 3a nepuon 2011-2015 rr.,
CpaBHEHHE M OIPEICICHNE KaueCTBEHHBIX MPHUYMHHO-CIICACTBEHHBIX CBS3€H MEXIy OTKa3aMH H
WX CTPYKTYPBI JUISI BBIOPAHHOUN JAUCTAHIUM /ISl YIYUYIICHHUS] €€ CUCTEMBbI TEXHHYECKOTro 00ciy-
JKUBaHHMSI.

[IpakTrueckas neHHOCTh. OnpeAciacHbl OCHOBHBIC NMPHYMHBI OTKAa30B 3JIEMEHTOB CHCTEMBI
JKEJIe3HOI0POKHON aBTOMATHKKH. HanOonbIuii IpOIIEeHT OTKA30B B AJIEMEHTAX KEJIE3HOI0POXK-
HOW aBTOMATHKU NPUXOJUTCH Ha penbcoBblie mnenu (40,81 %) u anmaparypy ymnpaBieHUS
(25,81 %). ITporuo3upoBaHme MPOIECCa OTKA30B SJIEMEHTOB JKEJIE3HOI0POKHON aBTOMATHKH 110
MaTeMaTUYeCKON MOJICIH CJIOKHOM CHCTEMBI, BBIIIOJIHECHUH PErYJISIPHBIX PEMOHTHBIX PadOT H
BHEJIPEHHUS COBPEMCHHBIX JOMOJHUTEIBHBIX JHATHOCTUYCCKUX M MPO(GUIAKTHUSCKUX ICHCTBUI
CO3/1ayT BO3MOXKHOCTH Mepexoa OT MIaHOBO-IIPEAYNPEAUTEILHOM TEXHOJIOTHH K 00CTyKUBa-
HHIO YCTPOMCTB KEIC3HOIOPOKHON aBTOMATUKH 110 COCTOSHHIO.

Hayunas noBu3zna. [Ipemioxkena MaremaTiueckas MOJCHb MPoIlecca 0TKa30B JIEMEHTOB Ke-
JIC3HOJIOPOKHOM aBTOMATHKHU KaK CJIOYKHOM CHCTEMbI Ha OCHOBE MACCUBHBIX HAOJIIOICHHUM.

PesynbpraTel. Ha ocHOBe pa3paboTaHHON CTPYKTYpPhl MaTeMaTHYECKON MOJEIN MPEII0NKEHO
CPEACTBO YIIPOIICHUS YIPaBJICHUS CHCTEMOM TEXHHYECKOTO OOCTY)KHMBAaHHS YCTPONCTB KEJe3-
HOZOPOKHOM aBTOMATHKHU IyTEM BBIICICHUS IOJCUCTEM COJICpKaHUE: CTATHBOB; CHUTHAJIOB; all-
IapaTyphl YIPaBICHUS, CTPEIIOYHBIX IEPEBOJOB U 3JICKTPOIPUBOIOB; CUCTEMbI 3JCKTPOIIMTA-
HHS. YIydIlIeHHE SKCIUTyaTal[MOHHBIX ITOKa3arelield paOOThl 3JIEMEHTOB KEIC3HOIOPOKHOM aB-
TOMATUKH MOXET OBITh JOCTUTHYTO 3a CYCT BHCAPCHUS JOMOJHUTCIBHBIX PEMOHTHO-
poUIaKTUYECKUX EHCTBUI MO 0OCTY>KMBAHUIO PEIbCOBBIX IIETEH, anmaparypbl, KaOeIbHbIX
JTUHUH, SJIEMEHTOB 3alllUTHI U alapaTypbl pejeHbIX mKadoB.

Wn. — 3, Tadi. — 3, crircok uT. — 12 HanuM.

YK 621.391:681.518

boitauk, A. b. JledexkToBKa TEXHMUECKOTO, TEXHOJIOTHYECKOTO ¥ OPraHU3al[MIOHHOIro obecre-
yeHust koHTpoabHoro nyHkra AJICH moropsaronnoro aemno / A. b. boitnuk, A. 0. Kamenes,
C. A. 3wmeii, E. B. llle6nbikuna, B. B. ['aeBckuit // DnexTpoMarHuTHas COBMECTUMOCTh U 0e€3-
OIAaCHOCTh Ha Kelle3HO0pokHOM TpaHcnopTe. — 2017. — Hom. 13. — [Inenp: U3a-so JHYXKT,
2017. - C. 66-80.

[IpoBeeHHOE B CTAaThe MCCIIEIOBAHUE TOCBSIIEHO Ie(PEKTHPOBAHUIO BCEX OCHOBHBIX BHJIOB
o0ecrieyeHne KOHTPOJBHOIO IYHKTa aBTOMATHYECKOH JIOKOMOTMBHOHM CHUTHAJIM3alMM Hempe-
PBIBHOTO JIEHCTBUS OTHOTO U3 MOTOPBAroHHBIX Jieno KOxHOM *kene3Hol JOpory B paMKax mpe-
MIPOEKTHOT0 00CIeI0BaHMs 0ObEKTA.

B mpouecce nedexkrupoBaHMs TEXHMUECKOTO OOECIEUeHUs KOHTPOJBHOTO IyHKTa OBLIO
YCTAQHOBJICHO, YTO TEXHUYECKHE MapaMeTpbl U CIOCO0 MPOKIAIKU HCIIBITATENbHBIX Iel(oB
BJIOJTb TEXHOJIOTHYECKUX KaHAB MOTOPBAaroHHOTO JIETIO HE COOTBETCTBYIOT YCTAHOBJICHHBIM TEX-
HUYECKUM HOpMaM. B mepByro odepesib 3TO KacaeTcsl THMa MpOJIOKEHHOro kabessi, crocoda ero
KpEIJIeHHs K peiike, OTCYTCTBUS MIOMEXO03aIUIIEHHBIX NTePeCceUeHUH, JUIMHE U U30JISALIUH.

JledexToBka TeXHONIOTHYECKOro o0ecreueH s oKas3al, 4To AeHCTBYIOIast TEXHOJIOTUS TeX-
HUYECKOTO OOCITY)KHBaHHS M TEKYIIETO PEMOHTa YCTPOHCTB aBTOMATHYECKON JOKOMOTHBHOM
CUTHAJIN3AIM MOTOPBArOHHOTO TMOJIBUKHOTO COCTaBa JETO JUIS MOJIHONIEHHON CBOEH peanm3a-
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UM TpeOyeT upe3MEepHBIX BPEMEHHBIX PECYpPCOB, YTO CBS3aHO CO CIIOCOOOM MPOKIAJIKU HCIIBI-
TaTeJbHBIX NUICH(OB BIOIh TEXHOJIOTMYECKHX KaHaB. [Ipu 3ToM cpenHuil mpocToil OCHOBHBIX
IIPOM3BO/ICTBEHHBIX 3BEHbEB JIENO 3a oOecrieueHne (PyHKIMOHUPOBAHUS KOHTPOJBHOIO ITyHKTa
MIPEBBIIIACT J[BA Yaca, YTO MPUBOIUT K NMPEHEOPEKECHUIO OTICIBHBIMU 3TAallaMH MPOBEPKH JEH-
CTBUs aBTOMATHYECKOW JIOKOMOTUBHON CUTHAJIM3ALUH, YTO, B PE3YJIBTATE, YXYAIIAET KAa4YECTBO
BBINOJIHEHHOI'O TEXHUUYECKOT0 00CITY>)KHUBaHUS WJIU TEKYILEro pEMOHTA.

HedekToBka opraHu3allMOHHOIO 00ecreueH s, CBI3aHHOIO, IIPEXKAe BCEro, C IMITaTHBIM pac-
MIACAaHUEM CIELUAIU3UPOBAHHOIO 11€Xa ABTOMATUYECKON JIOKOMOTHBHOM CUTHAJIM3ALMU, ITOKa-
3aJI0 HECOBEPIIEHCTBO KOMIIJIEKTOBAHMS HEOOXOIMMOIO IITAaTa /sl BBIOJIHEHUS padoT Mo Tex-
HUYECKOMY OOCIYKUBAaHHIO U PEMOHTY COOTBETCTBYIOIIMX YCTpoicTB. Tosbko dopmupoBaHue
KaJpOBOT0 pe3epBa CIIOCOOHO YaCTUYHO PEHIMTh 3aTPOHYTYIO poliIeMy.

B pesynprare wnccrnenoBaHusi yCTaHOBJIEHAa HEOOXOAMMOCTb KOPPEKTUPOBKM BCEX BHJIOB
obecreyeHnss KOHTPOJIBHOTO IIYHKTA C LIEJIbI0 MOBBIIICHHs Ka4eCTBa TEXHUYECKOro 00CIIyKUBa-
HUs U PEMOHTA YCTPOMCTB aBTOMATHYECKOW JIOKOMOTHBHOM CUTHAJIU3ALMM U, KAK CIEICTBHE, -
MOBBIIIEHUE HKCIUTYaTAI[MOHHON HAJIe)KHOCTH U Oe30macHOCTH (DyHKIIMOHMpoBaHus. Ha BeINOII-
HEHHE JJaHHBIX KOPPEKTUPOBOK JIOJKHBI OBITH HAllpaBJlIeHb! JaJbHEHIINE HCCIeI0BaHUs B Mpe/-
METHOH 00J1aCTH.

Wi. — 6, Taba. — 4, ciucok uT. — 19 HauM.

YK 656.259.12 : 656.256.3

Mernemko, B. B. TexHuyeckuii KOHTpOJIb CHUCTEM YHUCIOBOW KOJOBOI aBTOOJIOKMPOBKU /
B. B. Meneniko // DneKTpoMaraHuTHasi COBMECTHMOCTh M 0€30IaCHOCTh Ha KeJE3HOI0POKHOM
tpancnopte. — 2017. — Howm. 13. — Inenp: U3a-so JHYKT, 2017. — C. 81-87.

Lenbto paboThI ABISIETCS BBIABICHHE XapaKTEPHBIX 0COOEHHOCTEH pabOThl CPEACTB TEXHUYE-
CKOTO KOHTPOJII CUCTEMBI YMCIOBOW KOJOBOW aBTOOJIOKHPOBKH, UX MPEUMYIIECTB U HEJOCTAT-
KOB, aHaJIU3 BO3MOYKHOCTH MX HCHOJb30BAaHHUS AJIS JUArHOCTUPOBAHMSI COCTOSIHUS YCTPOMCTB
aBTOOJIOKMPOBKY M ITOCTAHOBKA 3a]a4 AJIs pa3pab0TKH HOBBIX JUATHOCTHUECKUX KOMILIEKCOB.

JUist 1OCTUXKEHMsI ITOCTABICHHOM LieNy ObUIM UCIOJIb30BaHbl TEOPETUKO-aHATUTUYECKHH Me-
TOJ M METOJT PYHKIMOHATBHOTO aHAIH3A.

AHanus CylecTBYIOIMX U MEPCHEKTUBHBIX CPEJICTB YAAIEHHOTO KOHTPOJIS U TEXHHUYECKOIO
JMarHOCTUPOBAHUS YCTPOUCTB aBTOOJIOKUPOBKHU MOKA3ajl, YTO CYIIECTBYIOIIUE CUCTEMbI UMEIOT
HEJ0CTaTOYHYI0 UH()OPMATUBHOCTH, HAIIPABJIEHbl B OCHOBHOM Ha KOHTPOJb JAUCKPETHBIX Mapa-
METpPOB, YTO, B CBOIO OUYE€pPE/lb, HE MO3BOJISET MOCTPOUTH Ha UX OCHOBE MOJCUCTEMBI TIOJAEPHKKU
npuHATUS peteHui. [lpeanoxeHo mpu pa3paboTKe HOBBIX CUCTEM TEXHUYECKOTO AUAarHOCTUPO-
BaHUS MCIOJIb30BaTh LEHTPAIN30BAaHHO-pACTIpEACIEeHHBI MPUHIUMI 00pabOTKM JHarHOCTUYe-
CKUX JJaHHBIX, BKJIIOYUTh B UX COCTAB MOJICUCTEMY MOJACPKKU MPUHATHS PELIEHUM, YTO M03BO-
JIUT YMEHBIIUTh KOJIUYECTBO TPYy103aTpaT Ha 0OCIIy)KUBAaHUE YCTPOICTB aBTOOJOKHUPOBKH U CO-
KpaTUTh BPEMsl Ha BOCCTAHOBJIEHHUE 10CJIE BOSHUKHOBEHUS TTOBPEXKICHHUS.

B pesynbTare nccnenoBaHuil BBISBJIEHO, YTO CYIIECTBYIOLINE CPEACTBA TEXHUUECKOIO KOH-
TPOJIsL ABTOOJIOKUPOBKUM HE MOTYT IPEJOCTAaBUTh IOJIHYIO OLIEHKY COCTOSHHSI MEperoHHbIX
YCTPONCTB CUTHAJIM3ALUU U OJIOKUPOBKH, MPEJIOKEHBI KPUTEPUU JJIsi pa3pabOTKU HOBBIX CH-
CTEM TEXHHYECKOI'O JUarHOCTHPOBAHMS C YBEIMUYEHUEM KOJIMYECTBA JTUArHOCTHYECKON MHGOP-
Maluy ¥ €€ aBTOMaTUYECKUM aHAJIN30M.

Pe3ynpTaThl aHaM3a MOTYT OBITh MCIOJB30BAHbI HA MPAKTUKE JJIs1 BEIOOpA CpPECTBA TEXHU-
YECKOTO KOHTPOJISI YCTPOUCTB aBTOOJOKHPOBKHU, a TaK)Ke MPH JaTbHEHUIIEH pa3paboTKe CUCTEM
JMarHOCTHUPOBAHUS aBTOOJIOKUPOBKH, YTO MO3BOJIIET IPOBECTH MOCTENEHHBIN Mepexo/] OT Iia-
HOBO-TIPO(PUITAKTHUECKONW MOJENN 00CITYy)KMBaHUS K 00CTYKMBAHUIO IO (PAKTHYECKOMY COCTOSI-
HUIO KOHTPOJIMPYEMBIX YCTPOMCTB.

Wi. — 0, taba. — 0, crircok muT. — 14 HauM.

133



ISSN 2223-5620 (Print), ISSN 2411-1554 (Online)

AHHOTAIIMM

YK 629.488:629.4.6

anomnuk, B. FO. HoBble cTpaTerun TeXHMYECKOro OOCIY)KMBaHHUS U PEMOHTA TPY30BbIX
BaroHoB / B. 0. [llanoumrHuk // DaeKTpoMarHuTHasi COBMECTUMOCTh U O€30MAaCHOCTh Ha JKele3-
HoJtopokHOM TpaHcnopte. — 2017. — Hom. 13. — duenp: U3x-Bo JHY KT, 2017. — C. 88-94.

[Monnep>kanue pabOTOCIIOCOOHOCTH M 33/IaHHBIX TOKa3aTelel HaJe)KHOCTH Ha BCEX JTamax
TEXHUUYECKON SKCIUTyaTalliy MOJIBUYKHOTO COCTaBa - IJIaBHAs 3ajjauya CHUCTEMbl TEXHUYECKOTO
obcimyxuBaHust U pemoHTta (nanee - CTOuP). Pa3paboTka u BHeIpeHUH BaroHOB HOBOT'O MOKO-
JIEHUS C TOBBIIIEHHBIMH ITOKA3aTEIsIMU HAJEKHOCTH, U MOJAJEP)KaHUs 3aJaHHbIX IOKa3aTesen
0€30MMacCHOCTH JIBH>KEHUS UMEIOIIErocs MapKa rpy30BbIX BarOHOB B YCJIOBUSIX €0 3HAUUTEIbHO-
IO CpoKa CIIykObl, HEIOCTATOYHOM 0OECIIEYEHHIO0 PEMOHTHBIX JEMO0 MaTeprallaMy U 3alaCHbIMU
YacTsAMH, CTapeHueM HUHQPACTPYKTYpsl U 1p. TpeOytoT mnoBbimeHus dp¢pexruBHoctd CTOuUP.
JlelicTByroIasi CUCTEMa TEXHUYECKOTO OOCTYXKMBAHHUS M PEMOHTA I'PY30BBIX BaroHOB TpeOyer
W3MEHEHUH, KOTOpble OyAyT KacaTbCs HE TOJBKO ONTHUMM3AIMK MTPOOETOB BaroHOB MEXAY Ilia-
HOBBIMU BUJIAMHU PEMOHTA, a TAK)KeE Iepexo/ia K HoBbIM crparerusm CTOwuP.

B craThe mpuBOASTCS IMOJIOKUTEIBHBIE U OTPULATEIbHBIE CTOPOHBI PA3JIMUHBIX CTpaTEruit
TEXHUYECKOr0 OOCIY)KMBAaHHUS M PEMOHTA, PACCMATPUBAIOTCS BO3MOXXHOCTH HMX BHEJPEHHS B
CTOwuP rpy3oBsix Baronos. [Ipeanoskenusiii anroputM Beibopa crparerun CTOuP 6azupyro-
LIUICSl Ha KOMIUIEKCHOM aHAJIW3€ Ha/IeKHOCTU IPy30BOr0 BaroHa ¢ y4€TOM TE€X 3JIEMEHTOB KOH-
CTPYKIUUH, KOTOPBIE TUMUTUPYIOT BPEMSI MEXKAY TEXHHUECKUM OOCITY’)KUBAaHHEM HIIM PEMOHTOM.
Baxxnoii 3agaueit siBnsieTcs onpeaeneHue MUHUMAIBHO JOCTATOYHOIO YUCIIa KOHTPOJIUPYEMBIX
apaMeTpoB YIS MOTyYeHHss 000CHOBAaHHON MH(OpPMAIMHA O COCTOSIHUHM OOBEKTa JHArHOCTHPO-
BaHUsA (TPy30BOr0 BaroHa) Ha TEKYLIMIl MOMEHT BPEMEHH, pa3paboTKa MporpaMmM JAUarHoCTUPO-
BaHUS TEXHUYECKOT'O COCTOSIHMSI OTJENBbHBIX Y3JIOB, AeTajeil u BaroHa B neiaoM. Omnupasich Ha
IIOJIyYE€HHbIE JaHHbIE, Pa3padaThHIBAOTCd MaTEMaTHYECKHE MOJENU, KOTOPbIE OINKCHIBAIOLINE
MPOIIECC IKCIUTyaTalluy, YYUTHIBAIOT (Paktuueckoe coctostHue u Biausgaue CTOuP Ha oTkassbl
Ipy30BOT0 BaroHa.

Wn. — 4, tabdn. — 0, cincok aut. — 15 HaumM.

YK 625.4:622.235.63

Ilerpenko, B. JI. IlapaMeTpsl U TEXHOJOTUS 3KCIEPUMEHTAIBHBIX B3PBIBOB IIPU MPOXOJKE
JIEBOT'O MIEPErOHHOr0 TOHHEN MeTpononuTena B T. J{nenpe / B. 1. Ilerpenko, E. M. IlaraiikuH,
A. M. llltangapun, A. JI. Trotekun, B. I1. Kynpuii // DnexrpoMarHuTHas COBMECTUMOCTD U 0€3-
OITACHOCTH Ha KeJe3HomopokHOM Tparncmoprte. — 2017. — Hom. 13. — [Tuenp: M3a-Bo JHYXKT,
2017. - C. 95-102.

Paccmotpens! Bonpochl 3¢ (HEeKTUBHOIO MPUMEHEHHUS! OypOB3PBIBHBIX paOOT MPH MPOBEACHUH
TPEX OMBITHBIX B3PHIBOB B IEPETOHHOM TOHHENE J[HenponeTpoBckoro Merpornonuresa. Od6ocHo-
BaHa HEOOXOIMMOCTh KOMOMHUPOBAHHOTO MMPUMEHEHHSI KOPOTKO3aMEeJIEHHOTO U 3aMeJIEHHOTO
B3pBIBaHUS HIMYPOBBIX 3apsAI0B Ul 0OecreueHHs] BBICOKOTO YPOBHS OCHOBHBIX IOKazaTresei
MPOXOAKUA M CEMCMHUYECKON 0€30MacHOCTU ISl 3IaHUM U COOPYKEHHM, HAXOMSIIUXCS BOJIHM3U
00BEKTa MOA3EMHOTO B3pbiBa. [Ipe/yioskeHO BBIMOIHATH ONBITHBIE B3PHIBBI BPYOOBBIX 3apsJIOB C
pa3JesieHneM UX Ha TpH TPYIIIBI 10 JBa 3apsiaa B Kax10H, B3peiBaeMbIX uepes 20 mc. Kpowme To-
ro, JJis MOBBIIEHUS KIIJ B3pbIBa IPUMEHEHO PACIIOIOKEHHE 9 He3apsyKaeMbIX IIIMTYPOB MEXIY
BpyOOBBIMU U BCIIOMOT'aTE€IbHBIMU 3apSAaMH.

[IpencraBieHsl pacdeTbl CKOPOCTEH CMEIIEHUN 4YacTUI] TPYHTa U HANPSDKEHUH, BO3HUKAIO-
X B HEM IIPU B3pPbIBE, KOTOPHIE HE MPEBBIIIAIOT OMACHBIX 3HAYEHUH MO YCIOBUAM ceiicMHue-
CKOM 0€3011aCHOCTH.

Wn. — 3, Taba. — 1, cniucok nmuT. — 11 HauM.
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YK 656.022

[Taceunuk, A. H. IIpo6aembl sHEprocOepekeH st U yCOBEPIICHCTBOBAHHUS METOAOJIOTUU pac-
yeta TapudoB Ha snekrpodHepruto / A. H. Ilaceunuk, B.B. Kyteipe, B. A.Ilaceunuk,
JI. B. lynna // DneKTpoMarHuTHas COBMECTUMOCTh M O€30MACHOCTh Ha JKEJIE3HOJOPOKHOM
tpancnopre. — 2017. — Hom. 13. — JTnenp: U3a-so JJHYXKT, 2017. — C. 103-117.

Heas. Llenpto craThy sABISETCS NOCTPOCHHUE HanOOJIee PALMOHAIBHBIX CXEM U alrOPUTMOB
UX NPUMEHEHUS TS ONpeIeJIEHUs] SKOHOMHUYECKH 00OOCHOBAHHBIX IPO3PAYHBIX LIEH Ha 3JIEKTPO-
SHEPTHIO U IPYrue TOBAPHI B YCIOBHUAX PHIHOYHOM KOHOMMKHM Ha OCHOBE CUCTEMHOI'O aHAJIA3a
CYIIECTBYIOIUX CUCTEM U METOJOB LIEHOOOPa30BaHus, a TAKXKe ONpPeAeICHUE KPUTEPHEB 00bEeK-
TUBHOW OLIEHKH YpOBHsI Tapu(OB U pacueT SKOHOMUYECKH 0OOCHOBAHHOW M COLUAIILHO OPUEH-
TUPOBAHHOM LICHBI HA YJIEKTPOIHEPIUIO HA OCHOBE IIPEUIOKEHHOTO ITOAXO0AA.

Metoauka. [lpemioxena MeToauKa pacdyera 3KOHOMHUYECKH OOOCHOBAaHHBIX Tapu(oB Ha
JIEKTPOIHEPIUI0, Oa3UPYyIOIIAsAcsa Ha KIACCHYECKOM MEeToJie LIeHO0Opa3oBaHus (ce0ecTOMMOCTh
+ npuObLIb). 711 IPOBEACHUS CPABHUTEIILHOTO aHAIN3a YKPAWHCKUX Tapu(oB Ha dIIEKTPOIHEP-
THIO C Tapu(aMu B €BPONEHCKUX CTPaHaX, MPEAJIOKEHAa METOUKA pacyeTa MPUBEICHHBIX KO3 (-
¢bueHToB Tapuda ¢ y4eToM ypoBHs cpeaHel 3apaboTHOH miatel U ypoBHs BBII Ha nymy Ha-
CEJICHUS.

Pe3yabTaThl. B pesynbrate mpoBeAeHHON CUCTEMaTH3AIlMA METOAOB IIEHOOOpa30BaHUs I10-
Ka3aHO, YTO BCE MPE/ICTaBIEHHbIE METObl OCHOBBIBAIOTCS HA KJIACCMUYECKOM noaxoje (cedecro-
UMOCTh + NpUObLIB), a 3aTEM B 3aBUCHUMOCTHU OT YCJIIOBUH PbIHKA OHM aJlaiTUPYIOTCS MO U3Me-
HEHHE TEeKyllled cuTyauuu. Ha OCHOBE IPOBENEHHOIO aHaIM3a YCTAHOBJIEHO, YTO Ul pacuera
Tapu(oB HA AIIEKTPOIHEPTHIO HaNOOJIee PAllMOHAIFHBIM SIBIISCTCS IPUMEHEHHE KITACCHYIECKOTO
MeTO/a 11IeHO0Opa30BaHUs C y4e€TOM Ce0EeCTOMMOCTU U SKOHOMHUYECKHM OOOCHOBAHHOIO YPOBHS
PEHTa0ETHLHOCTH €€ TIPOU3BO/ICTBA.

[IpoBeneH cpaBHUTENBHBIN aHAIM3 Tapu(OB HA HNEKTPOIHEPTHIO B YKpauHEe U B €BpoIIeiic-
KHUX CTpaHaX Ha OCHOBE IIPE/UIOKEHHBIX B pa0OTe KOMIUIEKCHBIX IOKa3aTeseil: MpuBeIeHHbIX
KO3(QpHUIHUEHTOB Tapuda Ha 3IEKTPOIHEPIHI0, KOTOPBIE ONPENENsIoT OTHOLIeHHEe Tapuda a0
ypOBHs cpeliHel 3apaboTHOM 1uiatkl U ypoBHs BBII Ha qymy HaceneHus.

Jns mubepanu3alnuy SKOHOMHUYECKOTO MOJIOKEHUSI B SHEPreTUYECKON OTpaciid Mpea1okeHo
BbIOpaTh Hanbosee 3(pPeKTUBHBIN METOJ ISl ONpeAeTeHHUs LIeHbl Ha TOBaphl CTPATErMYECKOr0
3HAYEHUS - KJIACCUYECKHH MOAX0/1 B IEHOOOPa30BaHUH.

Hayunas noBu3Ha. HayuHas HOBH3HA 3akitodaeTcsi B pa3pabOTKe METOJIMKH pacdera KO-
HOMUYECKH 00OCHOBAHHBIX MPO3PAYHBIX LIEH HA AJIEKTPOIHEPTHUIO U JIPYTHE TOBAPHI B YCIOBUIX
PBIHOYHON 3KOHOMHKHM HA OCHOBE CHCTEMHOI'O aHAJIM3a CYIIECTBYIOIIMX CUCTEM M METOJOB IIe-
HOOOpa3oBaHus. BriepBeie mprMeHEeHa METOMKA IPOBEACHHS CPAaBHUTEIIBHOTO aHAJIM3a yKpau-
HCKUX Tapu(OB Ha 3JIEKTPOIHEPTHUIO ¢ TapupaMH B €BPONEHCKUX CTpaHaX Ha OCHOBE MPUBECH-
HBIX KOA(QPHUIMEHTOB Tapuda ¢ yueTOM YPOBHs cpelHell 3apaboTHO muiaTel 1 ypoBHs BBII Ha
JyIIly HACEJICHMUS.

IIpakTnyeckas neHHOCTh. [IpennokeHHbIM MOAX0/ MO3BOJISAET ONPEAEIUTh YKOHOMUYECKH
000CHOBaHHBIE TapU(bl HA IEKTPOIHEPTHUIO C YIETOM PEHTA0ENBHOCTH €€ IPOU3BOJICTBA U CIIO-
CcOOCTBOBATh YCTAHOBJICHUIO LIMBUIM30BAaHHBIX S KOHOMHUYECKUX OTHOIICHUN HA SHEPreTUYECKOM
pPBIHKE Y KpauHBI.

Wn. — 1, tabn. — 12, cincok aut. — 18 nanm.
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UDC 629.4.012

Havryliuk, V. I. An overview of the ETCS braking curves / V. I. Havryliuk // Electromagnet-
ic compatibility and safety on railway transport. — 2017. — No 13. — Dnipro: DNURT, 2017. —
P. 11-19.

The purpose of the article is to present an overview of the ETCS braking curves according to
the European specifications.

Though the ETCS specifications lay down the basic principles for the braking curves and the
associated information displayed to the driver, but there is still no harmonized method to com-
pute them. In the absence of any requirement, the algorithms of the ETCS on-board suppliers
lead to different braking distances for a given type of rolling stock. For cross border trains, the
differences through national rules require the implementation in the ETCS on-board of several
national braking curves.

The main features of the braking curves have been reviewed in the article, including the fol-
lowing main aspects: basic principle to ensure of the train movement safety, the purpose and
main types of ETCS braking curves, the input parameters for braking curve calculation, con-
struction of the emergency brake deceleration curve, and guaranteed emergency brake decelera-
tion.

The basic principle to ensure the train movement safety is based on their separation in fixed
block distance (for a conventional signalling system) or in moving block-sections (for
ERTMS/ETCS level 3).

To ensure these principles the ETCS onboard computer must predict the decrease of the train
speed in the future, from a mathematical model of the train braking dynamics and of the track
characteristics ahead. This prediction of the speed decrease versus distance is called a braking
curve. The minimum interval between trains under automatic train protection system is defined
by minimum movement authority that comprises odometer tolerance, driver allowance, ATP re-
action times, brake application time. Braking curve predict of the train speed decrease versus dis-
tance by the ERTMS/ETCS on-board equipment, from a mathematical model of the train braking
dynamics and the track characteristics ahead. ETCS supervises both the position and speed of the
train to ensure they continuously remain within the allowed speed and distance limits, and if
necessary it will command the intervention of the braking system to avoid any risk of the train
exceeding those limits.

There have been considered in the work the main ETCS braking curves and the supervision
limits of the EBD braking curves, the movement authority, the end of authority, the most restric-
tive speed profile, the supervised location and others.

Differences in braking on dry and wet rails are considered. The braking on dry rails is rela-
tively easy to represent through a statistical model that take into account the dispersion of the
braking performance. But on wet rails the physical phenomenon that occur when braking are still
today extremely difficult to model. In order to overcome this difficulty, two distinct rolling stock
correction factors have been considered in order to get the guaranteed emergency brake decelera-
tion.

Ill. — 7, the table — O, ref. — 20 names.

UDC 621.331

Havryliuk, V. 1. Modeling of the traction current harmonics distribution in rails /
V. I. Havryliuk // Electromagnetic compatibility and safety on railway transport. — 2017. —
No 13. — Dnipro: DNURT, 2017. — P. 20-27.
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Electrified railways are one of the most powerful wide frequency range sources of disturb-
ances that interference on signaling and radio communication systems. This is especially true for
new types of vehicles equipped with electronic static converters with pulse width modulation
(PWM), from which high-frequency interferences in rails can have frequencies up to several tens
of kHz.

To ensure the electromagnetic compatibility (EMC) of new types of rolling stock with signal-
ing and radio communication systems, they are subjected to an acceptance procedure that in-
cludes on EMC tests in accordance with European and national regulatory standards and norms.
But under some unfavorable operation conditions for the trains that were successfully tested and
are in operation with old vehicles on the same lines (sometimes with old feeding system), the
disturbing current generated by vehicles may reach values greater than the allowed values. As
such unfavorable operational conditions may be considered increasing number of trains, low dis-
tance between track circuit receiver and vehicles or supply substation, low rail-to-earth conduc-
tivity and conductivity of earth. To proof the electromagnetic compatibility (EMC) between roll-
ing stock and signalling systems it is need accurate modeling of the test cases with taking into
account particular operation conditions.

The aim of the work is to establish mathematical and computer model for distribution of trac-
tion current harmonics in direct feeding traction network with multiple vehicles in feeder zone.
This model is an evolution and simplification of models represented earlier.

The work has been performed in order to proof the electromagnetic compatibility of new
trains equipped with electronic static converters with existing traction lines and has been used
during tests of new types of train.

The model has been simplified as follows. The lines with equal or close to each other poten-
tials are represented as a single line with equivalent electrical parameters. The disturbing vehi-
cles are modeled as sinusoidal current sources with several set of frequencies that are represented
by currents vector. Only return current harmonics with frequencies that lie in frequency range of
track circuit receiver were considered. Depended of simulation aim the values of harmonics are
taken as values measured during train tests or as the maximum interference values according to
norms.

The distribution of the traction return current harmonics was computed for AC direct feeding
traction network 1x25 kV with two-side ESS and with 1 to 5 vehicles in feeder zone. The maxi-
mum interference from trains is in the areas nearest to trains and also to the point of connection
of return feeder to rails (at ESS terminals). The traction harmonic current in rails are increased
with increasing of train number in feeder zone and with decreasing of the rail-to-earth conductiv-
ity.

The interference at 25 Hz in the rails area near the ESS for one locomotive in feeder zone
don’t exceed a limit value of 1 A even in unfavorable operation conditions for of the rail-to-earth
conductivity equal 0.02 Sm/km. If number of trains are increased (from 1 to 5) the interference at
25 Hz also increased and it values at rail-to-earth conductivity equal 0.02 Sm/km reach to
1.073 A for two locomotives and to 1.233 A for five locomotives, that exceed the limit value of
the interference in rails at 25 Hz.

lll. — 4, the table — O, ref. — 16 names.

UDC 621.3.011

Bondar, O. I. Mathematical simulation of transient processes in the setting of cylinder mag-
nets’ demagnetization / O. |. Bondar // Electromagnetic compatibility and safety on railway
transport. — 2017. — No 13. — Dnipro: DNURT, 2017. — P. 28-30.
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In this article the temporal dependences of magnetic intensity in a cylindrical pattern of mag-
netic material during its impulse demagnetization and capacitor’s voltage are carried out by the
mathematical simulation.

. — 2, the table — 0, ref. — 4 names.

UDC 621.311

Zhezhelenko, I. V. Definition of the dependability index of power supply systems/
I. V. Zhezhelenko, V.E. Saravas// Electromagnetic compatibility and safety on railway
transport. — 2017. — No 13. — Dnipro: DNURT, 2017. — P. 31-34.

The article shows that one of the important indicators of energy efficiency is the index (index)
of dependability of electricity supply, which is characterized by a decrease in the share of dam-
age from interruptions of power supply in the gross domestic product. The questions of obtaining
an expression for the optimal value of the degree of dependability are considered taking into ac-
count the values of the reduced costs and their economic and energy components.

The significance of an assessment of damage caused by a shortage of electricity is shown in
the absence of an emergency reserve. The damage caused by asymmetry and nonsinusoidal ten-
sion, on average, is several times less than the voltage associated with the deviations and is most
pronounced in the metallurgical and engineering industries. An expert assessment of the annual
losses associated with the low quality of electricity in Ukraine and in the world is given.

The importance of the problem of improving the quality of electric energy was stressed; at-
tention was drawn to the increased role of the sinusoidal distortion of the voltage curve in deter-
mining the dependability of electricity supply, as well as its relation to the economic indicators
of the country's development. Virtually all indicators of the quality of electrical energy affect the
dependability and economic performance of electrical equipment and ultimately affect the effi-
ciency of the entire power supply system. It is shown the importance in specific cases of exceed-
ing the cost of measures to correct the levels of nonsinusoidality over the value of economic
damage. The values of the power supply dependability index in the complex of the energy effi-
ciency index are formulated; the values of the specific capital investments in the reserve generat-
ing capacity are given. Estimated calculations of dependability indices of electric power industry
subjects of Ukraine are given.

In the conclusions, it is justified to apply the minimum of the given costs as a criterion for es-
timating the dependability of the power supply system with the equality of the optimization val-
ues of the dependability index.

[ll. — 1, the table — O, ref. — 5 names.

UDC 656.256.3:621.316.9

Yashchuk, K. I. Investigation of a track circuit operation under conditions of saturation of the
track’s impedance bonds/ K. I. Yashchuk, D. S. Kurylo // Electromagnetic compatibility and
safety on railway transport. — 2017. — No 13. — Dnipro: DNURT, 2017. — P. 35-40.

The article’s purpose is studying the operation of the code track circuit in the conditions of
track’s impedance bonds saturation. Results. The dependences of the track receiver voltage on
the asymmetry current magnitude for the insulation resistances in the winter and summer period
are obtained, provided the track’s impedance bonds saturation. It is established that, due to an
increase in the asymmetry current, there can be a decrease in the voltage across the track receiv-
ers below the threshold, which is a failure of the track circuit, the elimination of which requires
the use of a whole range of measures. Scientific novelty consists in applying an indirect calcula-
tion method based on obtaining the coefficients of the impedance bond’s equivalent circuit for
various values of the resistance modules of the magnetization circuit, which change during the
magnetization of the impedance bonds magnetic core by DC. The obtained method makes it pos-
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sible to perform calculations of the code track circuit normal operating mode under the condi-
tions of the impedance bonds’ saturating. Practical significance. The proposed indirect method
can be used to adjust the calculation of the track circuits operating modes, with considering the
saturation of track impedance bonds.

ll. — 2, the table — 0, ref. — 11 names.

SAFETY ON RAILWAY TRANSPORT

UDC 629.4.012

Havryliuk, V. I. The method for detecting defects in movable armature of the signalling re-
lay / V. I. Havryliuk // Electromagnetic compatibility and safety on railway transport. — 2017. —
No 13. — Dnipro: DNURT, 2017. — P. 42-48.

Despite significant progress in the development of microelectronic rail automatic systems ob-
served in recent decades, relay-contact devices are still widely used in railway signalling sys-
tems, that are fundamental to the safe operation of railways and must perform predictably and
reliably.

Thus, signalling relays used for safety-critical or safety-related applications in railway signal-
ling systems should be properly maintained and tested to ensure their performing safely and reli-
ably throughout their expected service life.

With the purpose of developing a method for detecting defects in movable armature of the
signalling relay, the time dependences of transient currents during relays switching have been
investigated for relay in various technical conditions: in operable condition, as well as with arti-
ficially created defects (bends) of contact springs. The measured data have been analyzed in the
time and frequency domain using the wavelet transform modifications (CWT, DWT, DWPT).

The analysis of the transient currents was carried out using segmentation of the current char-
acteristics of the relay. The relay transient current at first and third segments which corresponded
to unmovable anchor state, increase with time during relay switch-on approximately as the expo-
nential function.

The time constants of the relay current were calculated by approximating the measured cur-
rent-time dependences at the first segment of the current curve by exponential function.

The presence of defects in the movable armature of the relay had practically no effect on the
values of calculated time constants.

However, these values strongly depended on the technical condition of the relay magnetic
circuit and the relay coil, as well as on the voltage applied to the coil terminals. This behavior of
the relay time constant on the first segment of the relay current characteristic makes it possible to
use this parameter to monitor the technical state of the electromagnetic relay system.

Defects of the armature and contact springs led to the appearance of additional features at the
second segment of the relay transient current, which corresponded to the movement of the arma-
ture. The magnitude of these features on the current curve depended on the value of bending of
the relay's contact spring. The width and appearance time of the features at the second segment
of the current-switching curve correspond to the non-simultaneous switching of the relay con-
tacts. To determine the amplitude (energy) of these features (peaks) on transient current curve,
their duration and the times of appearance, the wavelet transform was used. The results of inves-
tigations confirmed the possibility of determining the defects of the relay movable armature by
using wavelet analysis of the second segment of the relay transient current characteristic.

lll. - 5, the table — 1, ref. — 14 names.
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UDC 656.259.12

Havryliuk, V. I. The comparative analysis of calculating methods for ac impedance of R65
type rails and track 1520 mm gauge in the audio frequency range / V. I. Havryliuk // Electro-
magnetic compatibility and safety on railway transport. — 2017. — No 13. — Dnipro: DNURT,
2017. — P. 49-56.

Knowledge of the exact AC rail impedance in a wide frequency range is necessary for de-
signing and modeling audiofrequency track circuits, determining of the traction return current
distribution in rails of high-speed railways, testing new types of vehicles on electromagnetic
compatibility with track circuits, etc.

The aim of the work is to perform a comparative analysis of the methods for calculating of
the AC impedance of the R65 type rails of a track 1520 mm gauge in the audiofrequency range.

Results of AC rail impedance measurements and theoretical description of frequency depend-
ence of impedance for wires above lossy ground are briefly reviewed. Mathematical formulation
of Carson's method and the complex image method proposed by Deri with co-workers for im-
pedance of transmission lines were represented. The impedance of running rails of R65 type and
track of 1520 mm gauge have been calculated by using Carson's method and the complex image
method. Due to the insufficient amount of literature data concerning AC impedance measure-
ments for rails of type R65 of 1520 mm gauge, the results of calculations for these rails were
compared with the measured values for both rails of type R65, 1520 mm gauge, as well as for
rails of type UIC 60 with 1435 mm gauge. Calculated frequency dependencies of the AC imped-
ance of R65 type rails are in good qualitative agreement with literature data for rails UIC60 in

frequency range 10°...10° Hz.

The results for rails of R65 type and 1520 mm gauge calculated according to Carson's method
and complex image method differ from reference data presented in literature, and these differ-
ences increase with increasing of frequency. Such behavior may be due to error of calculation
methods caused by small height of rails above lossy ground and high electrical conductivity be-
tween rails and a ground.

. — 2, the table — 1, ref. — 20 names.

UDC 658.5:614.8

Laguta, V. V. Analysis of failures of railway automatics elements / V. V. Laguta,
T. M. Serdiuk, A. A.Parhomenko // Electromagnetic compatibility and safety on railway
transport. — 2017. — No 13. — Dnipro: DNURT, 2017. — P. 57-65.

Relevance. The questions of functional reliability efficiency increase maintenance railway au-
tomatics system are considered in the article. This is an important scientific and technical task,
the solution of which will improve the technological process of transportation with maximum
efficiency and safety of train traffic.

The purpose are to analyze observations of the failures of the elements of the railway auto-
matics system of the «Odessa Railway» Regional Branch of JSC “Ukrzaliznytsia” for the period
from 2011 to 2015 years, to compare and define of qualitative cause-effect relationships between
failures and their structure for the given distance to improve maintenance.

Practical value. The main causes of the elements failures of railway automatics system are de-
termined. The highest percentage of failures from all devices of railway automatics has track cir-
cuits (40.81 %) and control equipment (25.81 %). Predicting failures process of railway automat-
ics elements based on the mathematical model of a complex system, performing regular repair
works and introducing modern additional diagnostics and preventive actions will create the pos-
sibility of transition from planned preventive techniques to maintenance of railway automatics
devices on requirement.
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Scientific novelty. A mathematical model of the failures process of railway automatics ele-
ments is proposed as a complex system based on passive observations.

Results. On the basis of the developed structure of the mathematical model, a means of sim-
plifying the management of the railway automatics devices maintenance system is proposed by
the separation of subsystems: supports; signals; control equipment; switch pointers and electric
drives; power supply systems. Improving operational coefficients of rail automatics elements can
be achieved by the introduction of additional maintenance techniques and repair works for the
track circuits, apparatuses, cable lines, protection devices and equipment of relay cabinets.

ll. — 3, the table — 3, ref. — 12 names.

UDC 621.391:681.518

Bojnik, A. Flaw technical, technological and organizational support checkpoint ALSN motor-
wagon depot / A. Bojnik, S. Zmij, A. Kameniev, O. Shcheblykina, V. Gajewsky // Electromag-
netic compatibility and safety on railway transport. — 2017. — No 13. — Dnipro: DNURT, 2017. —
P. 66-80.

A study in the article is devoted to basic flaw of all types of security checkpoint automatic lo-
comotive signaling of continuous action of a Southern Railway depot multiple units within pre
inspection of facilities.

During flaw logistics checkpoint was established that the technical parameters and testing
method of laying cables along technological ditches motor-wagon depot does not meet the tech-
nical requirements. In particular this applies to the type of cable laid, its mode of attachment to
the rails, no jam proof crossed, length and insulation.

Flaw technological support showed that the current technology maintenance and repair of au-
tomatic locomotive signaling motor-wagon rolling stock depot for full implementation of the ex-
cessive time required resources due to the method of laying cables slit testing process ditches.
Thus the simple average of fixed parts depot functioning through checkpoint than two hours,
leading to neglect of certain stages of verification of the automatic locomotive signal that, as a
result, it degrades the quality of the service or maintenance.

Organizational Support flaw associated primarily with staffing specialist shop automatic lo-
comotive signaling, Fashion Lo imperfect state staffing required to perform work on the mainte-
nance and repair of the devices. Only personnel reserve formation capable of partially settle the
problem.

The study established the need for correction of all types of security checkpoint in order to
improve the quality of technical maintenance and repair lock automatic locomotive signal and as
a consequence - increase in both operational reliability and safety of operation. To perform these
adjustments should aim further research in the subject area.

lll. — 6, the table — 4, ref. — 19 names.

UDC 656.259.12 : 656.256.3

Meleshko, V. V. Technical control of digital code autoblock system / V. V. Meleshko // Elec-
tromagnetic compatibility and safety on railway transport. — 2017. — No 13. — Dnipro: DNURT,
2017. - P. 81-87.

The purpose of the work is to identify the characteristic features of the technical control of the
digital code autoblock system, their advantages and disadvantages, to analyze the possibility of
using them to diagnose the condition of the autoblock devices and to set tasks for the develop-
ment of new diagnostic complexes.

To achieve this goal, a theoretical analytical method and a method of functional analysis were
used.
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The analysis of existing and prospective means of remote control and technical diagnostics of
auto-blocking devices showed that existing systems have insufficient information content, they
are aimed mainly at controlling discrete parameters, which, in turn, does not allow them to build
a subsystem of decision support on their basis. It was proposed to use the centralized-distributed
principle of diagnostic data processing to develop a new system of technical diagnostics, to in-
clude a decision support subsystem in their structure, which would reduce the amount of effort
required to service autoblock devices and shorten the time for recovery after the occurrence of
damage .

As a result of the research, it was revealed that the existing means of automatic control of au-
tomatic blocking can’t provide a full assessment of the condition of the distillation devices of
signaling and blocking, and proposed criteria for the development of new systems of technical
diagnostics with increasing the number of diagnostic information and its automatic analysis.

The results of the analysis can be used in practice to select the means for technical control of
autoblock devices, as well as for the further development of autoblock diagnosis systems, which
allows a gradual transition from a scheduled preventive maintenance model to maintenance ac-
cording to the actual state of the monitored devices.

lll. - 0, the table — O, ref. — 14 names.

UDC 629.488:629.4.6

Shaposhnyk, V. New strategies of freight wagons repair and maintenance / V. Shaposhnyk //
Electromagnetic compatibility and safety on railway transport. — 2017. — No 13. — Dnipro:
DNURT, 2017. — P. 88-94.

The main target of repair and maintenance system (hereinafter referred to as RMS) is target
reliability rate maintenance at all stages of rolling equipment technical operation. Development
and implementation of improved reliability rate of new wagon generation, safety running indica-
tor maintenance, present fleet of wagons maintenance in the context of long operating life, insuf-
ficient providing of repair depot with spare parts and other materials, infrastructure aging re-
quires RMS efficiency upgrading. Current maintenance and freight wagons repair system re-
quires changes that concern not only car-mileage optimization between scheduled repair, but also
transition to new strategies of RMS.

This article concerns positive and negative aspects of different strategies of maintenance and
repair, possibilities of their implementation in RMS of freight wagons. The algorithm of RSM
strategy is suggested. It is based on integrated analysis of freight wagon reliability taking into
account those construction units that limit the time between maintenance and repair. In addition
crucial task is sufficient minimum number of controlled variable for obtaining the information
about diagnosing object’s current state. This task requires improvement of separate units tech-
nical condition diagnosis programs. Based on obtained data mathematical models for current op-
eration process and RMS impact on freight wagon fault are developed.

lll. — 4, the table — O, ref. — 15 names.

UDC 625.4:622.235.63

Petrenko, V. D. Parameters and Technology of Experimental Blasts during Drilling of the
Left Running Tunnel of the Metro in the City of Dnieper / V. D. Petrenko, E. M. Shataikin,
A. M. Shtandarin, A. L. Tyutkin, V. P. Kupriy // Electromagnetic compatibility and safety on
railway transport. — 2017. — No 13. — Dnipro: DNURT, 2017. — P. 95-102.

The problems of effective application of drilling and blasting operations during three experi-
mental blasts in the Dnipropetrovsk subway tunnel are considered. The necessity of combined
application of short-delay and delay blasting of the hole charges is substantiated to ensure a high
level of basic indicators of driving and seismic safety for buildings and structures located near
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the object of the underground blast. It is proposed to carry out experimental blasts of cutting
charges with their division into three groups from two charges in each, which are detonated in 20
msec. In addition, to increase the efficiency of the blast, were used the location of 9 uncharging
holes between the cutting and auxiliary charges is applied.

Calculations are given of the rates of displacement of soil particles and stresses arising in it
during the blast, which do not exceed dangerous values on conditions of the seismic safety.

. — 3, the table — 1, ref. — 11 names.

UDC 656.022

Pasichnyk, A. N. Problems of energy conservation and improvement of the methodology of
calculating tariffs on electric energy/ A. N. Pasichnyk, V.V.Kutyrev, V. A. Pasichnyk,
L. V. Dunda // Electromagnetic compatibility and safety on railway transport. — 2017. — No 13. —
Dnipro: DNURT, 2017. — P. 103-117.

Purpose. The aim of the article is to construct the most rational schemes and algorithms for
their application to determine economically sound transparent prices for electricity and other
goods in a market economy based on a system analysis of existing systems and pricing methods,
as well as the definition of criteria for an objective assessment of the tariff level and the
calculation of economically justified and socially oriented electricity prices on the basis of the
proposed approach.

Methodology. A methodology for calculating economically justified electricity tariffs based
on the classical pricing method (cost + profit) is proposed. To conduct a comparative analysis of
Ukrainian tariffs for electricity with tariffs in European countries, a methodology for calculating
the given tariff factors is proposed, taking into account the level of average wages and the level
of GDP per capita.

Findings. As a result of the systematization of pricing methods, it is shown that all the meth-
ods presented are based on the classical approach (cost price + profit), and then, depending on
the market conditions, they adapt to the change in the current situation. On the basis of the analy-
sis it was established that the most rational method for calculating electricity tariffs is the use of
the classical pricing method, taking into account the cost price and the economically justified
level of profitability of its production.

A comparative analysis of electricity tariffs in Ukraine and European countries was carried
out on the basis of the complex indicators proposed in the work: the given tariff coefficients for
electricity, which determine the ratio of the tariff to the level of the average wage and the level of
GDP per capita.

To liberalize the economic situation in the energy sector, it was suggested to choose the most
effective method for determining the price of goods of strategic importance-the classical ap-
proach to pricing.

Originality. Scientific novelty consists in developing a methodology for calculating
economically sound transparent prices for electricity and other goods in a market economy based
on a system analysis of existing systems and pricing methods. For the first time, the
methodology of conducting a comparative analysis of Ukrainian tariffs for electricity with tariffs
in European countries is applied based on the quoted tariff factors, taking into account the level
of average wages and the level of GDP per capita.

Practical value. The proposed approach makes it possible to determine economically feasible
tariffs for electricity, taking into account the profitability of its production and to promote the
establishment of civilized economic relations in the energy market of Ukraine.

Il. — 1, the table — 12, ref. — 18 names.
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