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BCTYIIHE CJIOBO

[ITanOBHI yuyacHUKH KOH(pEpeHITii!

Bin imeni BukoHyro4doro o0oB’si3ku Pextopa YKpaiHCHKOTO AEp)KAaBHOTO YHIBEPCUTETY
HayKH 1 TEXHOJOTIA JOKTOpa TEXHIYHUX Hayk, mnpodecopa Ilmineka Onexcanapa
MuxonaiioBruya Ta Biz cebe ocoducTo mupo Bitaro Bac 3 moyarkom Baioi HaykoBoi AisiibHOCT!
Apxe 11 epeBaxHoi OinbiocTi 3 Bac mpans, sika ony0OuikoBaHa y boMy 30ipHUKY, € Bamoro
NEpIIOI0 HayKOBOIO poboTor0. Bu Bnepie copmyitoBann HaykoBy npoOiieMy, MeTy, 00’ €KT Ta
npeaMeT JOCHiPKeHHS. Brepie oxpeciuiay anropuTM BUpILIEHHS NpoOieMu 1 Brepmie ii
BHUPIIINIIH.

HacmpaBni e my»e BaKJIuBO — BMITH 0auuTH mpodsieMy 1 BMITH ii BupimnyBatu. [Ipuaomy
1Ie He 3aJeKHUTh BJIACHE BiJ il TUIy — 4K Iie ToOyTOBa mMpodiiemMa parioHami3alii moaeHHOTo
nUBsIXy no0MpaHHS Ha poOOTy, YW 3arajbHOJAEpKaBHA MpobiieMa palioHaTi3amii JOTiCTHIHUX
MIOCTAaBOK KPUTHYHO BAXKJIMBHX JUISI EKOHOMIKM BAaHTaXIB — QJITOPUTM Ii BHPIIICHHS
3aJIMIIAETHCS OHAKOBUM. Pi3HOIO € nuine rimOuHa JOCHiIKEHHS 1 3aTpaTtu 4yacy. | sxmo Bu
YCIHIIITHO BUPIIINIA MOKIIMBO, TIOKH II€ HE HAJTO CKJIaJHE 3 HAyKOBOI TOUKHU 30py 3aBIaHHs, 1€
CBIIYUTH, 10 Y Maii0yTHROMY B 3 ycrnixom mojionaere i HabaraTo CKJIAHIIII CUTYaIlii.

Mu, Bami Bukiagadi, HayKoBI KOHCYJbTAHTH Ta KypaTOpH TaKOX KOJHCh Oyiau Ha
Bamomy micmi. ¥ K0XHOTO 3 Hac Takok OyJja Iepiina HayKoBa Mparlsl Ta MEPIIAi JOCBi, SKi
3amaM’siTanucs Ha yce XUTTs. bijpiie Toro, sIK MpaBWjIO, caMe€ BOHM BU3HAYWIM HANPSIMOK
MOJAJIBIIOI HaykoBOi poOoTH. Hampukman, mos mepiia HaykoBa Mpars, Ky s HaIllCas,
HABYAIOYUCh y MarictpaTypi, Oyja mpHCBsu€Ha €KOHOMIi ManuMBa 1, B pe3yNbTaTi, MOs
KaHJIUJATChKa IUCEPTallisl Ta OIabII JOCTIKEHHS TPUCBSIUEHI BUPIIICHHIO Ii€1 % MPOOIeMH.
VY Hac Takox OyB mepiuii BUCTYN Ha KOH(EpeHIii, mepiie XBIIIOBaHHS, NepIle po3dyapyBaHH:,
10 HE BCE MINUIO TaK, SIK MJIaHyBaJOCh, HE BCE BIAJIOCS JOHECTH 0 ayJuTOpii, HE BUCTAYUIIO
yacy YW HETaTUBHO BIUIMHYJIM IHINI YUHHUKH. AJle OyJo 1 TOYyTTS TOPAOCTI Yy MOMEHT
OTpUMaHHS 301pHUKA HAyKOBUX ITPallh 3 BIACHUM IPI3BHUIIIEM CEepeJl aBTOPIB.

Takwmit 36ipauk Bu OGauute mepem coboro. 30epexity Horo. Tyt — pesynbraTté Barmmoi
nepuioi HaykoBoi mpami. Yac Biix yacy KpUTHYHO TMeperyisigaite ix, yJZOCKOHAIIONTECh, He
3YNUHSIWTECh Ha JOCATHYTOMY, PO3BUBAlTECh Jalli, aJke, SIK S HEOAHOPA30BO IiIKPECIIOBAB Y
CBOiX BHCTYIIAX, Y JKUTTI JIIOJUHH € JIMIIE JBa CTAaHU — PO3BUTOK 1 Jerpanamis. [IpomixkHOTrO
CTaHy HEMae — 3yIIMHKa Y pPO3BUTKY O3HAYa€ IMOYaTOK pyxy Hazaa. Tomy s 6axaro Bam pyxaruce
JUIIE yIepel, PO3BUBATHUCS, OCBOIOBATH HOB1 3HAHHS, BMIHHS, HABHUYKH Ta KOMIIETEHIIIi, HeE
OosTHCs Tpo0JIeM 1 BMITH iX BUPIIIYBaTH. A HaWTOJIOBHIIIE — OyAbTE IIACIUBUMHU 1 3JOPOBUMH.
VY Bac nomnepeny — 11ijie )KUTTS 1 Hexail BOHO OyJic HACHYCHHUM Ta SICKPaBUM.

VYcmixiB Bam 1 10 3ycTpivi Ha HACTYMHUX KOH(epeHisax!

3 nosaroro,
B.0. /lupekropa
JIsBiBCBHKOTO iHCTHTYTY Y IVHT Spocnas BOJDKEJIAPCHKUIA
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I'POMAJICBKA OPTAHI3AILIIA
«JITHIA102.FOA»

OCHOBHI HANMPAMKMU AIAJIbHOCTI
OPIrAHI3ALII:

— aKTHBI3allll TPAHCKOPJOHHMX 3ali3HUYHUX IE€peBE3eHb MK YKpaiHOWO Ta
ITonb1iero;

— 3a0XOUYEHHS BIAKPUTTS HOBHX Ta yJIOCKOHAJICHHS MIFOUMX MyHKTIB MPOMYCKY Ha
KopaoH1 Ykpaina — [lonbina;

— CHOpUsHHA B po30yJI0BI HOBUX 3aJTI3HUYHMX TYHKTIB Ta PEKOHCTPYKIIiT
3acTapiimx;

— OpraHi3ailisi JisIbHOCTI B HAMIPSIMKY 3aJ1I3HUYHOTO TYPH3MY;

— collaJbHO-MaTepiajibHa Ta TMpaBoBa IIJTPUMKA HaBUAJbHUX 3aKJIaJlIB
3aJII3HUYHOTO TPAHCTIOPTY;

— HaJaHHA 1HQOpPMALIMHUX Ta KOHCYJbTALIMHUX TOCIAYT B 3aJi3HUYHIA Ta
TYPUCTUYHIN raiys3i;

— IH)KUHIPUHT, IPOEKTYBaHHS Ta F€0JIe3UYHI MOCITYTH;

— oprasi3aiis KoH(pepeHIlii, ceMiHapiB, BUPOOHUYUX Ta O3HAHOMYHUX MPAKTHUK;

— MPOBEACHHS HAyKOBOI IISTIbHOCTI B 3aII3HUYHIN cdepi;

— JIOTICTHKA Ta JOCIIDKCHHS O€3MEeKU PyXY.

KonraxkTu I'O «JITHIA102.F0a»

Ouner Muxaiisiopu4 Bo3usik — I'osioBa IlpaBiiinHs opranisamii.
Tea. (+38 067) 251-84-75
E-mail: linial02.ua@gmail.com

IHomrroBa anpeca i1 KOpPeCHOH/ICHIII:
79052, Ykpaina, m JIbBiB, ByJ. 1. baaxkeBu4, 12a, ka0. 201
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\'// MUKONAIBCbKUIA

NA T == TENJIOBO3OPEMOHTHWI 3ABOJ,

MuKOIaiBChKUI TEMJIOBO30PEMOHTHHI 3aBOJI — JIOKOMOTUBOPEMOHTHE YKpPAaiHChKE
HiANPUEMCTBO 3 TOBHUM ITMKJIOM 3AIHCHEHHS PEMOHTY 3aJli3HUYHOI TEXHIKH.
PosramoBannii y Mukomaesi.

OCHOBHI HATIPSIMH JiSIJILHOCTI MIANPUEMCTBA

[TinmprueMcTBO BHKOHYE KaIliTalbHUNA peMOHT TeryioBo3iB cepii YME-3, TTM—4, TTM-6,
TEM-2, TEM-7, M 62, 2TE10, 2TD-116, TsaroBux arperarie OII91AM a Takox TeII0OBO3HUX
BY3JIiB Ta arperatiB J0 HHX. BUTOTOBIsSEMO 3amacHi YacTMHH JO TeIJIoBO3iB. Hare
HiANPHEMCTBO Ja€ TapaHTii0O Ha BHUKOHaHI pPOOOTH Ta 3AiHCHIOE
micasrapaHTiitHe 00CITyroByBaHHS.

HamwmM mignpueMCTBOM — BHUKOHYETHCS TNIMOOKAa MOJAEpHi3allis
JIOKOMOTHBIB 13 BCTAHOBJIEHHSIM T'OJIOBHOTO )
neuryna Cummins /CHIA/, ABC /bensbris/,
Caterpillar /CIIIA/.

BukoHyeMO BCTaHOBJICHHS Ha TEIIOBO3U
€JICKTPOHHUX PETYJSITOPIB YaCTOTH O0EPTiB Ta
CUCTEMH €JIEKTPOHHOTO BIIOPCKYBAaHHS
HiMenpkol kommnadii Heizmann GmbH &
Co.KG, 3aBasku SKUM 3HUXKYIOTbCS BUTpatu nainuBa 1o 15% Ta
3a0€31evuy€eThCsi MOHITOPHUHT POOOTH JU3ETIS.

‘ [Ticns BUKOHAHHS pPEMOHTIB, OOJIAJHAHHS TEPEBIPSIETbCI Ha
CTeHJaX OOKaTOYHMX BHUIPOOYBaHb, TAaKUX, SK CTCHI 3 OOKaTKH
| mmzenie 6 YH 21/21, numzenie 8 UYH 26/26, rigponepenad,
TypOOKOMITPECOpiB, MAIMBHOTO OOJIaHAHHS TOIIIO.

[Ticns mpoBeACHUX PEMOHTIB YCi TETIOBO3M MPOXOASITh PEOCTATHI
BUINIPOOYBaHHS 13 BUKOPHUCTAHHAM
€JIIEKTPOHHOT'O KOMILIEKCY, KW Ja€ 3MOTy
3 BHCOKOIO TOYHICTIO HAJAIITyBaTHU TATOBI
XapaKTePUCTHKHU BiIPEMOHTOBAHOI TEXHIKU.
[licns 3aBeplIeHHS pEMOHTY, TEIIOBO3
IPOXOAUTH OTJIAJ PEBI3OPOM ,,YKp3adi3HUIL’, SKUA HaAJa€e TMPaBO
BUXOAY Ha MariCTpalibHI KOJii, TIpO MO0 BHUIAETHCA AKT
,» Y Kp3aTi3HuUIL”.

Hami koHTaKTH:
54037 Ykpaina, M. MukomaiB, Bys1. 3HaMeHCbKa, 16-A

Caiirt: http://ntrz.com.ua/ EnexTponHa agpeca: ntrz@ntrz.com.ua

Tenedonu:

+38 (0512) 70-99-70 Binmin koMruiekTartii
+38 (0512) 70-90-71 Bigmin noroBopis
+38 (0512) 70-99-71 Byxranrepis
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ANALIZA ZWIAZKOW TOKSYCZNYCH EMITOWANYCH Z POJAZDOW
JEDNOSLADOWYCH.

Zebrowski M.,
Politechnika Poznanska.

Badania jako$ciowe spalin, przeprowadzone przy pomocy chromatografu, na jednosladzie
napgdzanym malolitrazowym silnikiem spalinowym, miaty na cel rozroéznienie poszczegdlnych
weglowodoréw wystepujacych w spalinach. Obiektem badawczym byt motorower napedzany
silnikiem czterosuwowym, zasilanym jednopunktowym, posrednim wtryskiem paliwa.

Badania polegaty na rozpedzaniu jedno$ladu do predkosci maksymalnej, podczas ktérego
zostaly pobrane probki lotnych zwigzkéw organicznych do specjalnych workéw pobierczych
[Rys. 1]. Pobor probek zostal wykonany dwukrotnie dla kazdego punktu pracy silnika, celem
usrednienia wynikow pozniejszej analizy chromatograficznej. Probke otrzymano podczas poboru
lotnych zwigzkéw organicznych dla pracy silnika z drugiego obszaru znaczacego.

AVL DiGas
4000
Pompa
n [rpm]
Obiekt
badawczy /
Sonda do V4 )
Y | ¥ { poboru probek \
Hamownia podowoziowa YWarek
pobierczy

Rys. 1 Schemat stanowiska pomiarowego.

Nastepnie spaliny zostaly przeniesione na powierzchnie sorbentu bazujacego na tlenku 2;6-
difenylo-p-fenylenu, przy pomocy aspiratora nisko przeptywowego. Analiz¢ jakoSciowa
sktadnikéw wydzielonych, w kolumnie kapilarnej 0,25 [mm], mieszanin, przeprowadzono
1 zidentyfikowano metoda chromatografii gazowej sprz¢zonej ze spektrometria masowa.
W procesie badawczym dokonano réwniez identyfikacji sktadnikow mieszanek wzorcowych.
Ostateczng analiz¢ jakos$ciowg przeprowadzono poprzez jednoznaczne poroOwnanie widm
masowych mieszaniny wzorcowej z widmami mas skladnikoéw analizowanej probki.
Eksperyment trwal 34 minuty, program temperaturowy pieca zdefiniowany zostal nastgpujaco
[Rys. 2].

Zwiazki chemiczne wykryte w spalinach, zostaty poddane analizie toksycznos$ci w oparciu
o dostepne zrodta z zakresu toksykologii. Przeprowadzona analiza wykazata znaczne réznice
w toksycznosci poszczegdlnych zwigzkoéw chemicznych, jak 1 rdéznice w procesach ich
wydalania z organizmu ludzkiego. Czg$¢ zwiazkdéw chemicznych wykrytych podczas analizy
powszechnie wystepuje w miejscach pracy, co przeklada si¢ bezposrednio na ilos¢ badan
toksykologicznych przeprowadzanych z dang substancja.
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Rys. 2 Wizualizacja programu czasowego

Przeprowadzone badania wykazaly, iz w spalinach pochodzacych =z coraz
powszechniejszych pojazdow jednosladowych wystepuje wiele toksycznych substancji poza
powszechnie ocenianymi tlenkami azotu, tlenkiem wegla i wegglowodorami. Wigkszos¢
substancji wykrytych podczas badan nalezy do grupy weglowodorow, jednakze sg to nie tylko
zwigzki wegla 1 wodoru, ale rowniez azotu, siarki i chloru. Wsréd substancji o znanym
toksycznym mechanizmie 1 oddzialywaniu, sg tez substancje ktorych toksyczno$¢ nie zostata
zbadana ze wzgledu na opinie agencji chemicznych, iz sg rzadko wystepujace.
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INCREASING THE EFFICIENCY OF TRAFFIC FLOWS BASED ON THE
ORGANIZATION OF REVERSE TRAFFIC

Khudenka U.I.
Scientific adviser: PhD in Economics, Associate Professor Tsarenkova I.M.

Belarusian State University of Transport

Abstract. The introduction of automated traffic control due to the reason for the uneven
distribution of traffic flow is an urgent problem related to road safety. This article summarizes
recommendations for improving the quality of movement.

In any industry and field of activity, automation of control is necessary to increase labor
productivity, maintain the required level of safety, as well as reduce the negative impact of the
human factor. Automation also allows you to control the efficiency of traffic flows, based on
specific data currently obtained.

At the same time, automation is designed to perform the following main functions:
collecting, processing, displaying, issuing control actions and registering information about the
traffic load of the road section; recognition, signaling and registration of emergency situations,
process deviations from the specified limits; remote control of technological equipment from the
operator's automated workstation; registration of monitored parameters, events, operator actions
and their automatic archiving in the database; providing information from the database in the
form of trends, tables, graphs, etc.

The total number of cars is growing with high intensity every year. In this regard, some
sections of highways become unusable due to high traffic intensity. Most often, a similar
problem arises precisely in settlements.

At different times, the flux density is not constant. In the morning, cars that are in the
adjacent territory start moving in one direction so that people arrive at work on time, while a
smaller number of cars with the same given traffic capacity are moving in the opposite direction.
And vice versa: after the end of the working day, taking into account the work schedule, the
opposite situation arises. Because of this, some sections form the so-called traffic jams at a
certain time, as a result of which the road surface undergoes significant deformations, leading to
rapid wear and non-compliance with design requirements, as well as a decrease in road safety.

In some moments, to solve this problem, you can implement reverse movement with a
screen image of allowing movement along the lane above which this screen is located. Such
movement will be controlled by sensors that will record: the coefficient of adhesion based on
climatic factors, the number of cars, average speed, flow density, etc. You can also add mobile
speed control on these screens to warn the driver about dangerous areas (green is the permitted
speed, yellow is the maximum allowable speed, and red is the excess), and if the set speed for a
particular lane is exceeded for violators, take appropriate action.

To warn drivers about the possibility of driving on lanes that have become accessible
based on the redirection of traffic, the corresponding yellow element will appear on the screen
above this lane. After that, the yellow signal will be changed to green, indicating that traffic is
permitted in this lane. Otherwise, if there is no such need and or there is a need to increase the
capacity of the opposite direction, the color will change to red and traffic in this lane will be
prohibited.

Thus, when introducing automated traffic control systems, drivers will be more careful
while observing the speed limit. The presence of reverse movement will reduce the congestion of
the site, as well as the movement will become more comfortable and safe.
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PA3PABOTKA MEPOIIPUATHI IO OBECIIEYEHUIO MEP CJIEP)KUBAHUS
CKOPOCTH HA YIACTI.T'OMEJIb

B. B. ®wmnosuu (Yb-41) 5
Hayunsiii pyxoBoautens — aouent C. B. CKUPKOBCKMA

Jlns aHanmu3a yJIUYHO-ZIOPOXKHOM cetw T. ['omens ObuiM coOpaHbl JaHHBIE IO BCEM
yuetHsiM J[TTI 3a mpomexxyTok ¢ 2018 mo 2020 roxa. 13 Bcex atux JATII oTroOpansl Te, KOTOpHIE
CBSI3aHBbl C MPEBBIIICHUEM pa3pEIIeHHONW CKOPOCTH, 4TOOBI B TOCIEACTBHU pa3paboTarh U
MPEIJIOKUTh K pean3alui MEPOINPHUATHS MCUXOJIOTHYECKOro WU (PU3MYECKOTOo CIAep>KUBaHUS
CKOpPOCTH.

B pe3ynbTaTe aHanusa, Ha OCHOBaHHMM JaHHBIX 1O BceM yueTHbIM [[TII 3a mpomexyTok ¢
2018 mo 2020 roxa, 6bU1 BeIABICH NepBblid yyacTok koHIeHTpauuu HATII, um cran Peunnxuii
MPOCIIEKT, @ UMEHHO YYacTOK OT IepecedeHus ¢ ynuied KocapeBa g0 mepeceueHus ¢ yauiein
Mexnyropoaneii (puc. 1).

Puc. 1 — Yuactok konuentpanuu ATII na Peuniikom npocnekre ¢ ormerkoi Bcex ATII

Ha pucynke o6o3nauens! mecta JITII ¢ yuactuem TC u nemexonos:

® 3aKpauileHHbIMU OKPYKHOCTSIMU MeCTa C MMOTUOIIUMH;
® He 3aKPAUEHHbIMY — C PAHEHHBIMHU.

IlepBast u BTOpast He 3akpauieHHvle OKpyxkHOCTU — 3T0 Mecta JTII, coBepiieHHble B
CJICZICTBUU MPEBBIILIEHUS CKOpOocTHOTO pexknMma Boautensimu TC. B pesynbrare stux ATII 6putn
PaHEHBI 0 OAHOMY YEJIOBEKY.

[lepBas 3axpawennas oxpyxkHocTb — 310 MecTto JTII, cOBEpLIEHHOrO B CHEACTBUH
MIPEBBIICHUST CKOpOoCcTHOTO pekuma Bogutenem TC. B pesynbrare storo JTII morun® omun
YeJIOBEK U OBUIO PAaHEHO YETBEPO.

Bropas 3axpawennas oxpyxnocte — 310 Mecto JTII, coBepuieHHOro B CleACTBUH
MPEBBIIICHUS] CKOpocTHOTO pekuma Boautenem TC. B pesynbrate storo JTIT moru® omun
YEJIOBEK.

[IponomKUTENBHOCTD 3TOTO yyacTka — 1,2 KkM;

Komuuectso ATII —4;

Yucno norudImmx 3a UCCleayeMbli MPOMEKYTOK — 2 UeIOBEKa,;

Yucno paHeHbIX 3a UCCIEyEMbIN TPOMEKYTOK — 6 YEIIOBEK.

Bropsim yuactkoM koHueHtpanuu ATII crana CoBerckast yinna, a UMEHHO Y4acTOK OT
nepeceveHus ¢ yaunen Yonrapekoit Jusuzun no noma Ha ynuie Coserckas Nel35 (puc. 2).
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Puc. 2. Yuacrok xonuentparuu ITII na CoBerckoit ynuie ¢ ormetkoit Bcex A TII

Ha pucynke o6o3nauens! mecta JITII ¢ yqactuem TC u nemexoioB:

® 3aKpaUleHHbIMU OKPYKHOCTSIMU MECTa C MOTUOIINMH;

® e 3aKPAUeHHbIMU — C PAHEHHBIMHU.

IlepBas ne 3axkpawiennas OKpyKHOCTb — 3TO MecTo ABYX JITII, coBepiIEeHHBIX B CIEACTBUU
IpeBbIIEHHs cCKopocTHOTO pexuma Boautensimu TC. B pesynsrate nepsoro ATII 6bu10 paneHo
JIBa YEJIOBEKA, B PE3YJIBTATE BTOPOTO — PAHEH OJIMH YEJIOBEK.

Bropas ne 3axpawennas okpykHOCTb — 3T0 MecTO ABYX ITII, cOBEpIIEHHBIX B CIEACTBUU
MIPEBBIMICHUS] CKOpOocTHOro pekuma BoauTesnsimu TC. B pesynprare ob6omx stux [ATII Obumm
paHEHBI IO OTHOMY YEJIOBEKY.

IlepBas 3axpawennas oxpyxHocTb — 310 Mecto JTII, coBepiieHHOro B CleACTBUU
IpeBbIIEHUsT cKopocTHOro pexuma Bogutenem TC. B pesynbrare storo JTII moru® onun
YEJIOBEK.

[IpopomxurensHOCTh 3TOrO yyactka — 400 m.

KommuectBo ATII - 5;

Yucao noruOnmx 3a UCCIeAyEMBbIi MPOMEXYTOK — 1 UenoBek;

Uucino paHEeHBIX 3a UCCIETYEMBIN TPOMEKYTOK — 5 UEIIOBEK.

[Ipoananu3upoBaB yJIU4HO-TOPOKHYIO ceTh T. ['oMenb ObLIM OmpeneneHsl aBa Hanbolee
OMNAaCHBIX y4acTKa KOHUEHTPAUU JOPOKHO-TPAHCIIOPTHBIN MPOUCHIECTBUN.

Bce nopoxHO-TpaHCIIOPTHBIE TPOUCHIECTBUSI HA ATUX YYaCTKaX CBS3aHbI C MPEBbIIICHUEM
YCTaHOBJICHHOW CKOPOCTH JBWXKEHHS. B mensx ymydmeHuss Oe30MacHOCTH  JIOPOXKHOTO
JIBYDKEHUS. HEOOXOJMMO TPEATIOKUTH MEPhI CICPKUBAHUS CKOPOCTH B 3TUX MECTax.

Ilepsoe npeonooicenue. Kaxaplii memexoIHbI epexo ] Ha MPOTSHKEHUH BCETO y4acTKa
BBUIOKUTh M3 KaMHs, T€M CaMbIM CO3[aThb HEPOBHOCTb, KOTOpas ICHUXOJIOTUYECKH OyIeT
BBIHYK/1aTh BOJUTEISI CHU3UTh CKOPOCTbh, ITPH ITOM, J1a’K€ KOIJa BOJUTENIb HE CHU3UT CKOPOCTb,
Bpe.l aBTOMOOMIIIO OyZeT HaHeCEH MUHUMAIIbHBIN (pHcC. 1).
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Puc. 3. Ilpumep nemexoJHOTO epexoa BbUTOXKEHHOTO U3 KaMHS

Bmopoe npeonoscenue. llemexomaHble TMepexoAbl Ha IEPECEUECHUU YIHI MOXKHO
00yCTPOUTHh OCTPOBKaMH O€30MAaCHOCTH, CY3UB C MMOMOIIBIO 3TOTO MPOE3IKYIO YaCTh U MOJOCHL.
[Tonocel ¢ MeHBIIEH MUPUHON U U3MEHEHHUE UX TPACKTOPHI MPUBOMISIT K 3aMETHOMY CHUKEHUIO
ckopoctu (puc. 4).

Puc. 4. YcrpoiicTBo ocTpoBKa 6€301MacCHOCTH
Takum o0Opa3om, C MOMOIILI0 MPHUBEACHHBIX BBIIIE MEP CIEPKUBAHUS CKOPOCTH MOXKHO
OyZeT yMEHBIIUTH CPEIHIOI0 CKOPOCTh JBUKEHUSI U, TEM CaMbIM, CHU3UTh aBapUITHOCTb.
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VECTORS OF INNOVATIVE DEVELOPMENTS IN THE ROAD SECTOR

Tsarenkov A. A.
Scientific adviser: PhD, Associate Professor Tsarenkova I.M.

Belarusian State University of Transport

Abstract. The article analyzes and identifies promising areas for the development of
innovative activities in the road sector. The accent is given to the possibilities opened in the
conditions of functioning of high-speed information-communication branch environment.

The development of traditional sectors of the economy, which includes the road sector,
should be based on the synthesis of the introduction of innovative technologies. The generally
recognized driver of economic development is an increase in innovative activity. Scientific and
technological progress accounts for almost 90% of the total contribution of all factors to GDP
growth. The Austrian economist J. Schumpeter suggested «using new combinations of existing
productive forces to solve commercial problems and saw innovations as a source of economic
system developmenty.

The road economy, ensuring the uninterrupted and safe movement of goods and
passengers on roads, creates the necessary infrastructure conditions for the functioning of the
market of transport and logistics services. In this case, the production activities in the road sector
are based on the work of a complex organizational and economic mechanism, the main tools of
which are innovations in the development of road materials and production process. The value of
innovation is to achieve the objectives of the highest priority for each entity of economic
relations.

Innovative activities in the road sector must meet the following requirements:

— individual approach (choice of innovation based on the analysis of climatic, resource,
economic and social factors);

— wide range of innovative activity (design and construction organizations, testing
laboratories with proper control, etc.);

— standardization (use of unified approaches for implementation and evaluation of
innovations);

— stages (step-by-step implementation from research in laboratory, including tests in the
field, to widespread use on public roads);

— economic effect (any decision on application of innovation should be based on
assessment of economic effect).

From the point of view of consumers the most promising for innovation activities are
developments to ensure sustainable rates of reducing the accident rate, based on the
identification of places of concentration of road accidents, their prevention, reducing the
likelihood of severe consequences. Under the conditions of increasing risks due to the increase in
traffic flow and intensity of traffic, it is necessary to form unified approaches to the monitoring,
analysis of accidents by road owners, forecasting and application of new methods of safety using
modern technical means of traffic management and auxiliary devices in the conditions of high-
speed information and communication environment.

In endogenous processes, along with traditional, the most acute issues are automation of
control systems and digitalization of physical arrays of information. The study of intra-branch
technical and technological systems has shown the potential for the formation of digital models
of roads with a high level of detail to support the life cycle of the most important infrastructure
object.
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THE ROLE OF ROADSIDE SERVICE IN THE DEVELOPMENT OF
TRANSPORT INFRASTRUCTURE

Zharyn N.S.
I. M. Tsarenkova Ph. D. (Economy), associate professor

Belarusian State University of Transport

Abstract. This article describes the role of transport infrastructure in the economy of the
country and current vectors of the logistics sphere development.

Transport infrastructure forms the basis of the transport and logistics system of the state.
In order to create an effective system that meets modern requirements of transport flows should
clarify the essence of key concepts and identify the main problems that slow down its
development. Official sources present the concept of transport infrastructure quite broadly as "a
set of communications of road, rail, water, air and pipeline transport, designed for the movement
of transport, pedestrians, movement of passengers, luggage and cargo, including products,
through the territories of settlements and inter-settlement areas". Clarified elemental composition
is proposed in the definition of the following wording: "Transport infrastructure includes
transport communications, terminals, logistics centers and other structures, devices and
equipment that ensure the operation of transport for the transportation of goods, passengers and
luggage". Also, transport infrastructure usually includes standardized objects located in the
immediate vicinity of transport communications: motels, cafes, medical and sanitary points,
service stations and fuel stations, stores, parking lots. In order to strengthen the integration of the
markets of transport and logistics and road construction services, applying a system-subject
approach to specify and define the object of the study, we highlight the road component in the
transport infrastructure.

As the object of research, road infrastructure is a complex technical and economic system
which includes roads, elements of their environment and facilities, roadside service facilities,
functionally supporting the production activities, including road, and servicing the traffic-related
needs of road users. Its functioning is aimed at ensuring the traffic flows on the roads through the
interaction of organizations for the effective functioning of road transport and other sectors of
the economy. The more developed roadside infrastructure of the road is more opportunities for
the restoration of labor resources of road users, as well as more efficient use of working time of
passengers on the road. Hence, the purpose of roadside service development is to maintain the
efficiency of the vehicle and to meet the needs, the people traveling in it. If the first part of the
goal implies an economic effect, the second part also affects the social component, including the
creation of a certain reputation, both the roadside service system and the country.

All this allows us to consider roadside service as a complex system, which is: from the
standpoint of the functional approach is a specially organized sphere of activity aimed at meeting
the needs of a person and his vehicle on the road for a long time; from the standpoint of the
system-object approach is a dynamic, complex, adaptable system, which includes a set of
interrelated elements that allow to meet the needs arising in the way as efficiently as possible.
Vectors of modern development of spheres of logistics, transport and tourism, directed by
modern tendencies of digitalization of economy, make qualitatively new demands to
development of road infrastructure, not only in the part of filling of territorial space, but also
development of a spectrum of given services, and also increase in their quality.

The study found that the range of services of roadside service depends on a number of
circumstances: the need for the service, the intensity of traffic on the route, the length and
condition of the road, standards for the placement of facilities, remoteness from major cities,
geographical and cultural-historical value of the region. In the practice of international research
has developed a model for assessing the specific weight of the factors in order to choose the site
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for the construction of gas stations (gas stations). The results of the calculations showed that
such characteristics as the intensity of traffic and the composition of the traffic flow are the most
important. Geographical location takes second place and includes the proximity to cities and
consumers’ services.

As already noted, the basic element of road infrastructure is roads. In many developed
countries several parallel roads are built between major traffic interchanges and high-traffic
settlements: free, with speed limits on traffic flow and toll highways. In Germany, over time, toll
roads are paid off by concessionaires and transferred to the state, becoming free with no speed
limit. Simultaneously with the construction of the highway, facilities for the prompt provision of
road assistance to vehicles (evacuation, repair, fueling), information service for motorists, a set
of household and accompanying services, which comply with European quality standards, are
built. According to different expert opinions, the development of road infrastructure allows not
only to create additional jobs in the sphere of service and tourism, but also to increase the
demand for tourist services by 30-40%.

Increasing the number of multifunctional service facilities is a priority in the development
of road infrastructure in the country, because such facilities offer a comprehensive service for
road users, local residents and tourists.
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SIMULATION MODEL OF TRAFFIC FLOWS THROUGH THE RAILWAY
CROSSING

Dubovik K. V., Basharimov A. E., students
Scientific advisers: PhD, Associate Professor Kravchenya I. N.,
Senior Lecturer Dauhulevich V. A.

Belarusian State University of Transport

Annotation. The aim of the paper is to develop simulation model of traffic flows through
the railway crossing in the GPSS World simulation system, to test simulation model on the
railway crossing located at the junctions of Ukrainskaya St. and Gagarin St. in Gomel city.
Simulation model can be used to justify the choice of options for improving traffic
conditions through the railway crossing.

By considering the indicators of traffic on the object under study, it should be highlighted
the most important ones. These indicators include the analysis of the existing position of the
traffic management scheme, the operation of the regulated object, as well as the intensity of
traffic of vehicles and the composition of the traffic flow.

The audited road network was the unregulated intersection at the junction of Ukrainskaya
St. and Gagarin St. in Gomel city, as well as the railway crossing located at this intersection. The
audit covered arrangement, condition, functionality of the railway crossing, conditions of
visibility and traffic at the crossing, as well as organization of road traffic at the crossing. The
main road at the crossing changes its direction. According to TCP-45-3-03-227-2010 it has the
road category 3 and accordingly has one carriageway — 1-2 lanes in each direction. The width of
each lane is 3.5 m. Traffic flows prevail in the main direction and mainly consist of passenger
vehicles. The condition of the pavement and pavements at the intersection is satisfactory. The
street cannot be crossed by pedestrian crossing, the condition of pedestrian fencing on pavements
is satisfactory, the roadway has small depressions in places, most depressions are patched, and
the curbstone is damaged in some places. There are also lampposts, power lines and sewer
manholes. Condition of technical means of traffic management is satisfactory, namely: road
signs are in good condition; road markings are missing or partially obliterated; traffic control
devices work properly, no contamination; pedestrian barriers are in rare cases damaged. Lateral
visibility in the "vehicle to vehicle" conflict is unsatisfactory. Objects reducing visibility are
railway box, concrete fence which is almost not transparent, lampposts and supports of technical
traffic control equipment, pedestrian fences. There is virtually no green space within the
intersection; however, there are many objects of gravity for pedestrians.

During the observation period, an extensive number of traffic violations by both drivers
and pedestrians were observed. The following violations by drivers were identified during the
audit. Major traffic flows mainly on the main road, and it is difficult to join the queue of vehicles
on the main road when the railway crossing is closed on the side of the secondary road. This
increases the waiting time for turning. Consequently, vehicles on the secondary road start to
break the rules. If the crossing is closed, there is a long queue on the main road. Vehicles at the
end of the queue begin to overtake or outrun, trying to take the leading position in the queue or
to pass the railway crossing at the forbidden signal, thereby creating emergency situations for
other drivers. With this aggressive driving style, they increase the accident rate and anger other
drivers.

Mathematical model of traffic flows through the railway crossing located at the junction of
Ukrainskaya St. and Gagarin St. be presented as a queuing system. The proposed queuing model
is implemented in the GPSS World simulation automation package.
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The following modeling criteria are considered: the average travel time the railway
crossing by a type vehicle, including the average downtime of vehicles in the queue before the
railway crossing; the number of vehicles that passed the railway crossing without stopping; the
maximum and average length of vehicles queues and pedestrians before the railway crossing;
coefficient of loading of the railway crossing.

Simulation model can be used to justify the choice of options for improving traffic
conditions through the railway crossing. These are the device of additional traffic lanes, the
construction of an overpass, the organization of traffic in the city.

METOIWYECKHE MOAXO/IbI K ONTUMM3AIIAN JIOTUCTUYECKOM HEIH
JOCTABKHU I'PY30B U3 KUTAS B PECITYBJIMUKY BEJIAPYCb

Omreiixo JI.1O.
Hayunsrii pykoBoautens — CkupkoBckuii C.B (K.T.H., TO1IEHT)
YO «benopycckuii rocy1apCTBEHHbIN YHUBEPCUTET TPAHCIIOPTA»
r. [omens, Pecnybnuka benapych

AKTyaJbHOCTb. B Hacrosiee BpeMs s JIFOOOTO 4YENOBEKAa, KOTOPBIA 3aHUMAETCs
HpGI[HpI/IHI/IMaTeJIBCKOI\/'I ACATCIIbHOCTBIO, JIOTUCTHUKA IIO3BOJISICT COCANHHUTDH MECTa
NOTPEOUTENHCKOM KOHLEHTPALUU C MPOU3BOJCTBEHHBIMH MOIIHOCTSIMHM, HE Tepsisi HpU 3TOM
ACHBI'M U BPCMA. Enaroz[ap;l HCIIOJIb30BAHUIO JIOTUCTUKU U €€ PA3BUTHUIO YAJIOCh CO3AaTh OUCHDb
3O PEKTUBHYIO CHCTEMY MEKIYHAPOIHOW TOPTOBAM M OOCCHEYUTh JIIOJEH BCEH IIaHETHI
OonpmM  BBIOOpPOM TOBapoB. OCYIIECTBICHHE JOTUCTUYECKHX TMPOLECCOB U  Omepaluit
HY)KJAeTCsl B LEHTPAJTU30BAaHHOM YIPaBICHUH, a YIpPaBICHHUE HYXKIA€TCS B MEPHUOIUYECKON
ONTUMU3AINU IMTPU U3MCHUBIIUXCA YCIOBUAX ACATCIBbHOCTH NPCAIIPUATHA UITN BHEIITHEN CpCabl.

C yyeroMm BozpacTaroliei riodanu3aiuy NporeccoB MPOU3BOIUTENH PEHIalOT 3a7aun He O
0OoJBIIIEM TTPOU3BOJICTBE TOBAPOB, & O CHIDKEHUU 3aTpaT Ha MOCTABKY MaTEepPHAIBLHBIX PECYpCOB
JUTsl COOCTBEHHBIX HY’KJ U KOHEYHOH rOTOBOI MPOIYKIMHU MOTpeOuTeNsIM. B JaHHBIX ycloBUsX
JIOTHCTUKA SIBJISCTCS MPAKTHMYECKUM WHCTPYMEHTOM ISl IUTAHUPOBaHUS U 3(QeKTHBHOTO
yrpasieHus: BceMu cpepamu OnuszHeca.

Heanb padorsl. OnpeneneHne METOIUYECKUX MOJIXO0JI0B K ONTUMH3ALUU JIOTUCTUYECKOM
1enu JocTaBku rpy3oB u3 Kuras B Pecniyonuky bemapych.

AHaIu3 MOJIyYeHHBbIX pe3yJbTaTtoB. [IpoBenéHHas paboTa mo3BoJseT CHOPMUPOBATH
CIIEyIOIINE MTPEIBAPUTENIbHbIE BHIBODI:

® CHUCTeMa JIOTMCTUKH Ha MPEANPUATUU SIBISIETCS OJHOM U3 CaMbIX CIOXKHBIX U C 3THUM
YeTKO padOoTaIoNIMM MEXaHU3MOM. [IpeanpusTrs, KOTopble MepeluId Ha OPraHu3aluI0 CUCTEMBI
MPOU3BOJICTBEHHOTO IMKJIa B COOTBETCTBUU C NMPUHIUIAMH JIOTHCTUKH, MOTYT PalMOHAJIBHO
OpraHU30BaTh MPOU3BOICTBEHHBIE MPOIIECCHI;

® [IpPE/CTaBJICHO CPABHUTEIBHOE OMHCAHUE MOJENEH MEepeBO3KH, MPOJIEMOHCTPUPOBAHA
caMad MNporpeCCUuBHAsA MOACIIbL IICPCBO3KU T'PY30B HaA CGI‘O,Z[H}ILHHI/Iﬁ JCHBb. OCHOBHBIE DTaIIbI
TPAHCTIOPTHO-TEXHOJOTUYECKON CXEMBI TaKKe ObLITU MPOAEMOHCTPUPOBAHBI;

3akmoyenue. Heo0XonuMo ONTHMHU3HMPOBAaTH C TNPUMEHEHHEM HAayyHOTO IOAXOJa
JIOTUCTUYECKYIO TIenb J0cTaBKUM Tpy3oB u3 Kwuras B PecnyOmuky bemapyce. IlomydeHHbie
PE3YyJIbTAaThl MOT'YT GBITB HCIIOJIb30BAHBI MTPH BBIIIOJIHCHUU TPAHCIIOPTHO-JIOTUCTUYCCKUX YCIIYT,
HO U YBEJIIMYUTH OOIIYI0 TPUOBLUIH OT OCYLIECTBIIIEMOI 1€ATEIbHOCTH.
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THE EFFECT OF HIGH-CAPACITY CARS ON THE TRAIN LENGTH

Voronko D.R., Mazynsky P.O.
Scientific adviser: PhD, Associate Professor Dovgeluk N.V.

Belarusian State University of Transport
Abstract. The dependence of the train length on the share of heavy cars is obtained.

The volume of freight and passengers transported by railroads has been increasing over
time. Different types of wagons are used for cargo transportation. We will divide them into two
groups: heavy-duty (eight-axle, including tank cars) and other (four-axle - open freight cars,
platforms, cars for transportation of cement, grain, wood, etc.).

Further railroad development in the Republic of Belarus will go in the direction of
electrifying the Belarusian railroad, increasing the speed of trains and acquiring modern rolling
stock. Driving heavy trains (weighing up to 8000 tons) has advantages with electric traction, as
the movement with the design speed on the steering lift is 2 times faster than with diesel traction,
the cost of transportation and the consumption of fuel equivalent for traction of trains is less.

Increase of railroad capacity is connected with increase of freight train composition
weight, which in its turn depends on type and carrying capacity of cars. Since trains are often
formed of different types of cars, which significantly affects the length of the train and the
amount of cargo it can carry, its length depends on the share of heavy cars in the composition. If
the train is composed of four-axle cars, the length of the train will be maximum. Therefore,
determining the length of the train depending on the ratio of different groups of cars in the
composition by quantity for different weight of the composition is an actual practical task. The
development of practical recommendations for determining the reduction of the length of a
freight train with an increase in the proportion of heavy-duty cars is the purpose of the research.

The use of heavy-duty cars allows you to reduce the length of the train, which is
especially important when increasing the weight of freight trains. The capacity of the railroads is
increased by increasing the weight of the freight train, the useful length of the receiving-and-
departure tracks, changing the structure of track development, and increasing the speed.

Increasing the weight of structure of a freight train provides increasing the useful length
of intake-departure tracks from existing (850, 1050 m to the maximum in the long term 1700,
2100 m), using circulation of double trains.

If the construction of the second main track is foreseen, then the increasing in the
carrying capacity involves the following stages of track development: construction of passing-
tracks to ensure a non-batch train schedule, construction of double-track inserts, double-track
line crossings, construction of the second main track.

The weight of a freight train can be increased by increasing the share of heavy-load cars
in the composition or the circulation of twin trains. The influence of the share of heavy-load cars
in the composition on the length of the train at different weight of the composition is studied.
The weight of the freight train is determined from the condition of uniform movement of the
train on the calculated lift with the calculated speed. The set before the most difficult lift is taken
as the calculated one, and the weight of the train is determined for it. If only high-capacity cars
are used, the relative reduction in the length of the train is 43 %. The length of the train is less
than the length of the receiving-railway in the case of heavy-duty cars. Therefore, it is possible to
increase the number of cars of different types in a train to a length that does not exceed the useful
length of the receiving and dispatching tracks.
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THE EFFECT OF THE BASIC SPECIFIC RESISTANCE TO TRAIN
MOVEMENT ON THE WEIGHT OF THE TRAIN AT DIFFERENT STEERING
GRADIENTS

Malashchenko K. S., Barabolkin P.N.
Scientific adviser: PhD, Associate Professor Dovgeluk N.V.

Belarusian State University of Transport

Abstract. The dependences of the relative change in the weight of the freight train on the
degree of increase or decrease in the relative values of the train's basic resistivity at different
steering gradients have been established.

One of the tasks in the programs of railway transport development in the Republic of
Belarus for 2021-2025 and in the perspective up to 2030 is to increase the carrying capacity of
some sections of the Belarusian Railway. Carrying capacity of railroad sections depends on the
number of trains, speed and average weight of a freight train. The task of increasing the weight
of the train led to the driving of trains of increased weight and length.

In order to pass long trains, it is necessary to lengthen the receiving and sending tracks at
some separate points to allow the train to stop if necessary. Circulation of trains with increased
weight and length gives a tangible economic effect due to the reduction in the number of trains
passed by a section of the railway.

The aim of the investigation is to determine the dependence of the freight train mass on
the main average weighted resistance to movement at different steering gradients.

To determine the dependence of the train mass on the basic resistance, we will use the
known formula for determining the train mass when driving along the steering slope in the
ascending direction with uniform motion at design speed.

Variant calculations were made for various steering gradients, VL80 and BCG2
locomotives, and the train's specific resistance to movement using the formulas of the Traction
Calculation Rules. In addition to the train mass values, absolute and relative changes in the train
mass depending on changes (increase or decrease) in the basic resistance are determined. The
calculation data show that the train mass decreases by 514 tons (8,5%) when the basic resistance
to the movement increases by 50%, and increases by 612 tons (10,2%) when the slope goes
down by 50%, the slope going forward is 6 %o; when the slope going forward is 9 %o it decreases
by 263 tons (6,2%) and increases by 296 tons (7%).

It is possible to increase the train weight by using the internal reserves of the existing
technical equipment, which does not require significant capital investments (increase in the train
weight due to fuller use of the kinetic energy of the train). Reconstructive measures require
changes in the main technical parameters of the road and significant capital investments: the use
of more powerful locomotives and more advanced communications and SFT devices (technical
means used to regulate and ensure train operation safety); lengthening the arrival and departure
tracks; introducing non-stop crossing of trains; improving the route (raising (lowering) the
calculated rise, straightening the route, improving the line plan); electrification of rail lines. In
this regard, we study the increase in the weight standard of a freight train on a railroad section
and its ability to pass it along the leading or close to it steep gradients with electric traction due
to organizational and technical (acceleration pushing) and reconstructive (design gradient
adjustment) measures.
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THE OPTIMISATION OF THE VEHICLE ROUTE
FOR SOLID HOUSEHOLD WASTE COLLECTION

Dzehtsiarova A. V., Kabanovich A. V., students
Scientific adviser: PhD, Associate Professor Kravchenya I. N.

Belarusian State University of Transport

Annotation. The aim of the paper is to determine the optimal vehicle route for solid
household waste collection. As an approach to solving the problem of developing a scheme
for collecting and transporting solid waste, it is proposed to use the traveling salesman
problem.

The problem of accumulation, high-quality collection and disposal of solid household
waste is one of the global problems of mankind. On the one hand, this is evidence of the crisis
that has developed in the economy system, and on the other hand, it pushes for in-depth research.

An urgent task is the problem of improving the system of collecting and transporting solid
household waste from the city.

The task of drawing up a transport route is important for all companies engaged in
deliveries, transportation, since the shortest route saves time, costs, and therefore more
economically profitable. Also, companies engaged in the collection and transportation of solid
household waste are also engaged in the optimization of routes.

According to environmentalists, about 90% of the garbage can be reused. Solid household
waste contains valuable types of materials that can be used as secondary raw materials when they
are separated from the total mass of garbage.

The collection and transportation of waste from container sites, as well as their processing,
represent the most difficult part of the company's activities from the point of view of the
organization.

Unfortunately, modern information technologies are not used to solve this problem at this
stage. From our point of view, their involvement can significantly increase the efficiency of the
enterprise.

The use of mathematical modeling methods is actually an alternative method for solving
optimization problems. When developing optimal routes, an algorithm for solving the "traveling
salesman problem" is often used. However, many essential details when drawing up routes
cannot be taken into account within the framework of linear programming.

The traveling salesman problem is one of the most famous combinatorial optimization
problems. It consists in finding the most profitable route passing through the specified cities at
least once, followed by a return to the original city. In the conditions of the task, the criterion of
the profitability of the route (shortest, cheapest, etc.) and the corresponding matrices of
distances, costs, etc. are specified. As a rule, it is specified that the route should pass through
each point only once. Historically, it was one of those tasks that served as an impetus for the
development of these areas.

The traveling salesman problem in mathematical programming determines the optimal
route. His goal is to visit all the objects recorded in the task in the shortest possible time and at
the lowest cost. There are several special cases of the general formulation of the problem, in
particular, the geometric traveling salesman problem, the metric traveling salesman problem, the
symmetric and asymmetric traveling salesman problems. There is also a generalization of the
problem, the so-called generalized traveling salesman problem.

All effective methods of solving the traveling salesman problem are heuristic. Among the
most used are the following:
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— The nearest neighbor method is one of the simplest heuristic methods for solving the
traveling salesman problem. The algorithm is easy to implement, runs quickly, but, like other
algorithms, it can produce suboptimal solutions.

— The method of genetic algorithms. It is a kind of evolutionary calculations, with the help
of which optimization problems are solved using methods of natural evolution.

— The ant colony algorithm is one of the effective polynomial algorithms for finding
approximate solutions to the traveling salesman problem, as well as solving similar problems of
finding routes on graphs. The essence of the approach is to analyze and use a behavior model of
ants looking for ways from a colony to a food source and is a meta-heuristic optimization.

The problem of determining the optimal route of vehicle for solid household waste
collection can be formulated as the traveling salesman problem.

One of the new districts of Gomel city is the "Shwedskaya Horka" area. In recent years, the
construction and settlement of multi-storey buildings has been carried out in this area. And as a
result, the appearance of new container sites for collecting solid household waste in different
parts of the "Shwedskaya Horka" area. Therefore, the task of determining the optimal constantly
changing route of vehicle for solid household waste collection is relevant.

As a result of the research, the locations of container sites for the collection of solid
household waste were marked on the map of the "Shwedskaya Horka" area. A matrix of
distances between all solid waste collection sites was compiled.

Specialized vehicle must leave the starting point, visit a given number of container sites for
collecting solid household waste, having visited each site only once and return to the starting
point. It is necessary to find a route of minimum length or minimum amount of time for the
collection and transportation of solid household waste from container sites.

To solve the problem, one of the exact methods was used — the method of branches and
boundaries.As a result of solving the problem, a plan was developed for the optimal route for
solid household waste collection in the "Shwedskaya Horka" area of Gomel city.

All expenses, including those related to providing the population with the materials
necessary for separate garbage collection (trash cans, one-time garbage bags, equipped garbage
collection points with containers), as well as transportation of garbage and other expenses are
borne by utilities. They will also monitor how well the population sorts garbage.
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BBIBOP KPUTEPHS JIJIsI PA3SPABOTKH YCOBEPIIEHCTBOBAHHOM
METOAHUKH BBIBOPA JIOTUCTHYECKHUX CXEM JOCTABKHU I'PY3A

Kuruma E.A.

Hayunsrit pykoBoautens — CkupkoBckuii C.B. (K.T.H., TOLIEHT)
YO «benopycckuii rocy1apCTBEHHbI YHUBEPCUTET TPAHCIOPTA
r. ['omens, PeciyOniuka benapych

AKTyaabHOCTb. [Ipu BEIOOpE JTOTUCTHYECKUX CXEM JIOCTABKHU Ipy3a CYLIECTBYIOT MPOOIJIEMBI,
CBs3aHHBIC ¢ HEA(P(PEKTUBHBIM UCIIONH30BAHUEM TPAHCIIOPTHBIX CPEACTB WM BUAA (KOMOWHAIIUN
BUJIOB) TpaHcHopTa. YacTo perieHue o BHIOOpe MapiipyTa U CXeMbl I0CTaBKU HE UMEET HaAy4YHOTO
00OCHOBaHUS, a IPUHUMACTCS UCXOAS U3 JIMYHOTO OMBITA, YTO B HEKOTOPBIX CITydasX SIBIISETCS
HeapdexktuBHbIM. TloaTOMY CyliecTByeT OOBEKTHBHAS HEOOXOJUMOCTh pa3padOTKH HaydHO
00OCHOBaHHOM METOAMKH BHIOOpPA C IEJIbI0 MUHIMH3AIUH OIIHOOK M HEBEPHBIX PEIICHUI.

AHanu3 mpobiieM, CBS3aHHBIX C BBHIOOPOM JIOTHCTUYECKHX TMOCPEIHMKOB M ONTHMAaJIbHOMN
CXeMbl JOCTaBKM Tpy3a, Hamlel OTpakeHHWE B PabdOTax MHOTHX YYCHBIX, M, HECMOTpS Ha
JTOCTUTHYTBIE PE3yIbTaThl, pa3padoTKa HOBBIX METOJANYECKUX MOIXO0/I0B, MO3BOJISIONINX PEIIaTh
KOMITJIEKCHBIE 3a/1a9 MIPOCKTHPOBAHMS CHCTEM JOCTABKU TPY30B, SBIISCTCS aKTyaJIbHOM.

Lesab padoTbl — U3yUUTH CYIIECTBYIOIIUI OMBIT pa3pabOTKH JOTUCTHUECKUX CXEM JIOCTaBKH
rpy3a, ONpENeIUTh OCHOBHBIC KPHTEPUH U pa3paboTaTh yCOBEPIICHCTBOBAHHYIO METOAUKY
BbIOOpA JIOTUCTUYECKUX CXEM JIOCTABKH Ipy3a.

AHA/IM3  MOJY4YEeHHBIX  Ppe3yJabTaTOB  MO3BOIAET  CHOPMUPOBATH  CIEIYIOLIHE
IpeBapUTEIIbHBIC BBIBOIBI:

— OCHOBHBIMH KpPUTEPUSAMHU JUISI MOTpeOuTeNneil SBISIOTCS COOIIOAEHUE CPOKOB IOCTABKH,
COXPAaHHOCTH I'Py3a U MUHHMAJIbHBIC 3aTPATHI;

— OCHOBHBIMH KPUTEPHSIMH /ISl TIEPEBO3YMKOB SBISIIOTCS MHHHUMAIBHBIC H3JICPKKH,
MaKCHUMaJibHasi IPUObLIB, YBEIIMYCHNE 3aHUMAEMOT0 PHIHOYHOTO CETMEHTA, YA KaHUE MO3UITUH
Ha PBIHKE TPAHCIIOPTHBIX YCIYT U T.1.;

— ISl COOTBETCTBHS BBILICTIEPEUHCICHHBIM KPUTEPHUAIM HEOOXOANMO YCOBEPIICHCTBOBAHHE
TPAHCIIOPTHBIX TEXHOJIOTHH B CIIEIYIONIMX HAIPAaBICHHUAX: WHTETPAIMs IPOU3BOJICTBEHHBIX U
TPAHCHOPTHBIX ~ MPOLECCOB,  Pa3BUTHE  TPAHCHOPTHOM  JIOTUCTUKH,  HCIIOJIIb30BaHUE
MHTEPMOJAIBHBIX TEXHOJOTMH M KOHTEHHEpHU3alMs CHUCTEMBI TOBAPOABMIKCHUS, HMPUMEHCHHE
HKOJIOTUYECKU-OPHEHTUPOBAHHBIX U PecypcocOEeperamonmx TPAHCHOPTHBIX  TEXHOJIOTHH,
UH(OPMATH3aIUs BCEX aclleKTOB TPAHCIIOPTHOTO TpoIecca.

3axiouenne. HeoOxomumo pa3paboTarh Ha OCHOBAaHMHM aHAIM3a HAYYHBIX METOOB
ONTHMHU3AIMA M C y4YETOM IIOCIEIHUX JOCTIDKCHHH B OOJIACTH TPAHCIOPTa, IEPEBO30YHOTO
nporecca, HMHPOPMALMOHHBIX TEXHOJOTHH  YCOBEPIICHCTBOBAHHYIO METOIUKY BBIOOpa
JIOTHUCTHYECKHUX CXEM JIOCTaBKH Ipy3a.
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PECULIARITIES OF THE ORGANIZATION OF WORK BY THE COLD
REGENERATION METHOD

Zharyn N.S.
I. M. Tsarenkovs Ph. D. (Economy), associate professor

Belarusian State University of Transport

Abstract. The aim of the article is to study the peculiarities of logistic flows formation
when restoring road pavements by the method of cold regeneration. The relevance of the
research is due to the deterioration of transport and operational condition of roads on the
background of reducing the amount of funding at the high cost of road construction materials,
which increases the importance of their reuse in order to reduce the estimated cost of
construction while maintaining the required level of quality of work.

Due to the increase in traffic flows the volume of road repair works is increasing.
Traditional method of repair of road pavement at this stage of development of road construction
corresponds less and less to the demands of modern infrastructure policy of the state. Significant
economic and environmental harm of technology, which provides for the dismantling of road
surfaces that do not meet the operational characteristics of the road with the need to recycle
them, as well as material-intensive and expensive installation of new layers of pavement to
replace the dismantled ones, is evident.

One of the priorities in the development of the country is «the introduction of energy
efficient and environmentally friendly technologies, the development of transport infrastructurey,
which increases the importance of the steps taken towards waste-free and reduced damage to the
economy and the environment in the road works. The solution to this problem could be the
technology of cold rehabilitation of road pavements with subsequent installation of wear layers,
which is both economically and environmentally valuable.

The peculiarities of this method of pavement repair lead to changes in the functioning of
logistic flows in the micro-logistic systems of road facilities. Logistic chains of basic materials
supply are shortened and change the trajectory, the importance of information flows increases,
financing mechanisms are simplified. For example, after milling an asphalt concrete layer with a
thickness of 12 cm from one kilometer of one section of the freeway of the III technical
category, granulate asphalt of 840 m® is formed. The obtained material, suitable for reuse, is
transported to the production bases of road organizations or temporary sites. In case of
unclaimed material during the period of active road works, stale stock is formed, the necessary
properties are lost, which increases the transport and logistics costs of road organizations and
causes additional harm to the environment. Granulate asphalt belongs to the IV class of hazard,
which requires costly measures to reduce the harmful effects on the environment. The reuse of
granulate asphalt in asphalt concrete layers makes it possible to achieve a closed cycle.

In this case, the material of the pavement that has been in use for many years is not
disposed of, but moves back through the supply chain to be reused after its consumer qualities
are restored. The supply chain is closed in the case of recycling and laying of the resulting
material directly on site.

A mobile asphalt mixing plant with a drying drum plays a key role in the road
construction flow. On the front of the work are consecutively moving crushed stone distributor,
cold milling machine, asphalt paver, set of rollers.

The technology of work includes the following operations:

— Cleaning of dirt and dust and uniform distribution of crushed stone over the entire
processing strip. New crushed stone is added at a rate of 50-70% of the volume of milled
granulate;
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— Cold milling remove the top layer of pavement to a depth of 3-5 cm where at the same
time there is a grinding of the old and adding crushed stone and laying the shaft on the strip
milling;

— Asphalt-mixing unit in the drying drum is fed with a loader feeder, where the mixture is
dried and heated to the desired operating temperature;

— The heated mixture is fed into the mixing section of the asphalt mixer, where bitumen
in an amount of 5-7% of the weight of the new crushed stone is added and mixed;

— The ready mixture is discharged into the receiving hopper of the asphalt spreader,
distributed and pre-compacted;

— Final compaction is performed by a set of rollers.

As a result, the total thickness of asphalt concrete surface increases by 2-4 cm. At the
same time, the strength characteristics are increased without increasing the cost of the material.
This simplifies building a logistic model in terms of elimination of return flow accumulation
centers, which significantly reduces logistics costs by eliminating additional links. The main
problem is to achieve the required level of quality, arranged in this way pavement.

When granulate asphalt is used for asphalt concrete mixture preparation under stationary
conditions, supply chains are not completely closed, since they function in the mode of
replenishment of new components.

To prepare asphalt-concrete mixtures, it is necessary to use active granulate asphalt with
a maximum grain size of less than 20 mm. Granulate asphalt may be fed by conveyor into the hot
elevator, hot stone hopper, weight hopper or directly to the asphalt mixing plant agitator. Asphalt
granulate content not more than 20 % of asphalt concrete mixture mass ensures the normal
operating mode of drying drum. The required characteristics of asphalt-concrete mixture are
provided at the content of granulate asphalt in mixture up to 20 % by mass. When adding 20 %
of granulate asphalt into the mixture the energy consumption for asphalt-concrete pavement is
reduced by 10 %. The economic effect from the use of granulate asphalt is about 11% of the cost
of asphalt-concrete mixture.

Introduction of granulate asphalt has a significant influence on physical and mechanical
properties and durability of asphalt concrete. Hot asphalt concretes prepared with the use of
granulate asphalt have the increased shear stability in comparison with traditional dense concrete
asphalt. The most effective way of granulate asphalt application is its use as a component of
asphalt-concrete mixtures prepared in stationary asphalt-mixing plants. Granulate asphalt
material can be used for mixing dense mixtures of grades II and III, porous and highly porous
mixtures according to STB 1033. Organizational and economic features of cold recycling
technology are related to the possibility of its implementation on site, without additional
transportation and operating costs. The main difficulties consist in the need to purchase
specialized road equipment.
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OPPORTUNITIES FOR DIGITAL TRANSFORMATION OF THE ROAD SECTOR

Tsarenkov A. A.
Scientific adviser: PhD, Associate Professor Tsarenkova I.M.
Belarusian State University of Transport

Abstract. The article examines the key aspects of the digital transformation of the road
sector as a way of development, which aims are to achieve effective interaction of technical-
technological and organizational-economic spheres in the work of road organizations.

At the present stage, researchers, scientists and practitioners are increasingly attracted to
new trends in the development of the economy, the key factors of which are innovations: super-
industrial economy, digital economy, new economy, global network, knowledge economy. At
the same time, scientific works in this branch are limited and devoted to the study of narrow
subject areas, such as cloud computing, big data, information systems, integration technologies,
BIM-modeling, etc. Their analysis indicates a practical orientation in the field of technical
sciences related to the development of industry. Socio-economic consequences of the formation
of Industry 4.0, expressed in the transformation of value chains, changes in the nature of
interaction between their participants, the emergence of new forms of value creation and new
business models, have not yet been systematically investigated. Cyberphysical systems are
recognized as the basis for the functioning of industrial systems in «Industry 4.0». Integrating
disparate production processes into a system through digital integration improves reliability in
design, planning, production, operation, and logistics. Information technologies work in real
time, ensuring the coordination of value chains in the dynamics of their development, adjustment
and optimization throughout the chain in accordance with the tasks set.

Road infrastructure is the most important infrastructure part of the transport complex,
creating conditions for unhindered and safe passage of road transport on highways when
transporting cargo and passengers. It is established that the transport and operational condition of
roads affects the level of transport costs in the final cost of products. In the road sector, there are
large reserves, both for reducing the transport component and for rational use of financial
resources in the development and maintenance of roads. At the same time, digital transformation
of the road sector will not only optimize existing processes supported by information
technologies, but also unlock the potential for even more differentiated support of detailed
processes in the organization of work.

Digital transformation of the road economy is presented as its transformation that takes
place according to certain rules, with an evolutionary transition to a new quality level based on
the use of information and communication and technical and technological means in the
interaction of various processes in the construction, reconstruction, repairing and operation of
roads. Representing the road economy as an economic system, its digital transformation is one of
the ways of development, which aims are to achieve the effective interaction of technical-
technological and organizational-economic spheres in the work of road organizations. Particular
cases of digital transformation should be identified at the macro level (the road economy of the
republic), the meso level (by region) and the micro level of road construction enterprise.. The
tasks set will form the basis for the development of the concept of organizational and economic
mechanism of the digital transformation of both road construction enterprises and processes of
implementation of road activities.

32



Cexkrtist « TpaHCITOPTHI TEXHOJIOTI Ta JIOTICTHKA MIPOIIECY ITEPEBE3CHDY
Sections «Transport Technologies and Logistics of Transportation Process»

3ABE3NEYEHHS TEXHIYHOI IHTEPOMEPABEJIBHOCTI 3AJIIBHUYHHAX
CTAHIII MIJ{ YAC BYIIBHULTBA CYMIIIEHOI KOJIIT HA JUISTHIII
TPAHCHOPTHOI MEPEKI TEN-T
JBBIBCHKOI 3AJII3HUII

Kapmincekuii 1.O., cryaent, 8-intep
HAyKOBUH KepiBHUK — foul. bans O.M.,
JIbBIBCHKHIT THCTUTYT YKpaiHCHKOTO JEPKAaBHOTO YHIBEPCUTETY HAYKH 1 TEXHOJIOT1H

Vkpaina BkimodeHa B Tpanc'eBpomeiicbky TpancnoptHy wMepexy (TEN-T) 1 crae
BOXIMBUM YYaCHUKOM PO3BUTKY CTPATETiYHOIO TPAHCIIOPTHOTO KOPUIOPY B CIIOJIyYEHHI
€Bpona — A3ig. OCHOBHI acNeKTH HAIIOHAJBHOI TPAHCIIOPTHOI CTparterii chpsiMOBaHI Ha
PO3BUTOK MDKHAPOJHHX TPAHCHOPTHUX KOpUAopiB. Ha ChOrogHimHIA JeHb aKTyaJlbHUM
MATaHHSIM € PO3BUTOK TpaHC'€éBpOINENHChKOT TpaHCHIOPTHOI Mepexi B perioHi CxigHOTO
naptHepceTBa. Jnst po3BuTky TpaHc'eBporeichkoi TpaHCIIOPTHOI Mepexki B perioHi CximHoro
MapTHEPCTBA HEOOXIAHO TapMOHIMHE TIOEIHAHHS YKPAiHChKOI TPaHCIOPTHO-JIOTICTHYHOL
CHCTEMH 3 €BPOIEHCHKOI0 CHUCTEeMOI0. BaxmBuMm ertanmom Oyae aHami3 «BY3bKHX MICIb»
HaIllOHAJIBLHOT TPAHCTIOPTHOT Mepexi, sika 00'eqayeThest 3 TEN-T Mepexero, a TakoX MiArOTOBKA
1HPaCTPYKTYPHHUX MPOEKTIB, I pearizalii SKkux OyayTh BUALICHI rpaHTOBI pecypcu €C.

UYepe3 JIbBIBIIMHY TPOXOIATH PSJl TEPCHEKTUBHUX MDKHAPOIHUX TPAHCIIOPTHHUX
MapuIpyTiB, sIKi HEOOX1IHO po3BUBATH. JlaHl MapUIpyTH BXOJAATH B ONMOPHY KapTy mMepexi TEN-
T. EKOHOMIYHUM OOTPYHTYBaHHSM PO3BHUTKY 3aII3HUYHOI 1HQPACTPYKTYPH 3 E€BPOIECUCHKOIO
mMpUHOIO Kouii B JIbBIBCHKIN 001acTi € criopykeHHs: B MOCTUChKaX BEIHMKOTO JIOTiICTUYHOTO
xa0y - Tak 3BaHOTO "CyXOro mopTy", 10 BXOIUTH 0 CTPATETTYHUX MPIOPUTETHUX pedhopM ypsTy
1 BpaxoBy€ BUKOHAHHS MyHKTIB yroju mpo Acortiaiiro 3 €C.

Memoro pobomu € po3poOKa MPOTMO3UIIIH MIOA0 PEKOHCTPYKLIT 3aMi3HUYHUX CTaHIN mpu
OyIIBHHUIITBI CYMIIIEHOT KOJIIi Jis 3a0e3MeUeHHsI TEXHIYHO1 IHTepOTnepadeIbHOCTI Ha TIISTHKAaX
mepexi TEN-T.

06'exkmom docniddicenns € TEXHIYHA CYMICHICTH cucTeM 1520 MM Ta 1435 mm.

Y  nmaHiii  poOOTI MpOBENEHO  JOCTIDKEHHS I[MOoA0 3a0e3leueHHs  TEeXHIYHOl
1HTepoInepadeTbHOCTI 3aMI3HUYHUX CTaHIii Ha AUThbHUIN JIpBiB (CxHMIIB) — Moctuchka Il mpu
OyIIBHUIITBI CyMiIIEHOT KOJii.

[TpotsoxricTs ainstHKM JIBBiB (CkHMMIB) - MocTtuckka Il - 72,9 kM, mmupuna xoumii 1520 MM,
a ninsaku Moctuceka [ - Jlepxkkopaon - 12,4 kM, mmpuna komi 1435/1520 mm. Craniis
Moctuceka Il ocHamena komissmu mmpuHoio 1435 MM (mapk Ne2) ta xomisimu mupuHOO 1520
MM (mapk Ne3). Ha cranuii Moctuceka Il € 1Ba myHKTH nepecTaHOBKM BaroHiB. Uepes mnepexin
Moctuceka Il - Menuka kypcytoth noizau JIsBiB-Bporas (3 mepecraHoBkoro BaroHiB), Kuis-
[Mepemununb, Opeca-Ilepemununs (komis 1520 mm). dinsaka Moctucbka Il - JIbBIB BXOIUTH B
CKPUTCHKHIT» MikKHapoaHui TpancnoptHuit kopuaop Ne 3 (bepnin-Bporyias-JIsBiB-Kuis). Komis
IBOKOMiMHA, mupuHa 1520 MM, enekTpudikoBaHa, MOCTIHHOTO CTPyMy, Ha 3alli300€TOHHUX
mmanax. MOXJIMBAM BapiaHTOM PO3BHUTKY Kojii 1435 MM € OyAiBHMIITBO CyMIIIEHOI KOIii HA
ninstami Moctuceka Il - JIpBiB 10 3ami3Hu4HOI cTaHmii CKHHUIB, sKa pO3MilIeHa MOOIH3Y
aeporiopty JIsBiB (3 kM) 1 aBTOCTaHIIT «3aximHa» (1 km).

VY poboti mpoaHamizoBaHO ()aKTUYHHUN cTaH 1HQPACTPYKTypu Ta BHU3HAUEHO OCHOBHI
00’emu poOiT Ha nisHI JIBBiB (CxHMIIB) - MocTtuceka II. st OyaiBHUIITBA HOBOI CYyMIIIIEHOT
3ai3HU4HOi Kouii Bix cT. Moctuchbka Il 1o cr. CkHuiB HE0OXiAHO yKiIacTH 69,8 KM cyMilieHoi
komii 1435/1520 mwm, moOyaysatu 3,1 kM koumii mumpuHO 1435 MM, BUKOHATH KOMIUICKCHO-
03/I0pPOBUMI PEMOHT iCHYI0YO1 CyMIIIeHOT KOJIi1 TOBKUHOIO 9,5 KM, IPOBECTH PEKOHCTPYKILIO 8-
MU CTaHIIi, 00JIalHaTH aBTOMATHUKOKO 3 TMepei3au, BiAPEeMOHTYBaTH 18 MTydyHUX cropyn i
PO3MIMPUTH MaJTaHYUK 3EMIITHOTO TMOJIOTHA NPOTSHKHICTIO 58,2 KM, BUKOHATH pPOOOTH 3
MOJICpHi3allii CHUCTeM EJIEKTPONOCTayaHHs, CUCTEM CHTHaJi3aIlii Ta 3B'sa3ky. Ha minsaii JIbBiB
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(CxammiB)-Moctucbka Il cymimena komis Oyae ykiamatucs 3 peiok Tumy P65 Ha
3a11300€TOHHUX MINajax, i3 3acTocyBaHHAM ckpimieHb tunmy KIIII-5. Ha mpoMiXXHHX CTaHIIsAX
komist 1520 mm ta 1435 MM IpoXOoasITh OKPEMO, 3 PO3B'SI3KOI0 B TOPJIOBUHI CTAHIIIH.

JOCJIKEHHS KOHCTPYKIIT IU3EJb-ITIOI3JIA JIITKP-3
HA BIIITIOBIIHICTD TSI PRM

Benukuitdononik I1. — marictpanr,
HAYKOBUH KEpIBHUK — K.T.H., 1011 JIxyc B.C.
JIbBiBCHKMIT THCTUTYT YKpaiHCHKOTO JEPKaBHOTO YHIBEPCUTETY HAYKH 1 TEXHOJIOT1H

OnHuM 13 HaWBKJIUBIMIMX BUJIIB 3aTI3HUYHOTO pyXoMoTo ckiany AT «YKp3ami3HUID» €
NacaKUPChKUil BaroHHWH mapk. Moro 3maTHIiCTh 3a/0BOJBHATH NOTPeOH B TEPEBE3CHHAX Ta
TeXHIYHUN CTaH BIUIMBAE Ha SKICTh OOCIYTOBYBaHHsSI 1 CBOEYACHICTHb JOCTAaBKH ITACaKUPIB,
IPOAYKTHUBHICTD 1 EKOHOMIUHY CKJIaI0BY POOOTH 3ai3HUYHOTO TPAHCIOPTY.

HeBix'eMHOIO 4YacTHHOIO MAaCAKHUPCHKOTO KOMIUICKCY 3alli3HUIb € TMaCaKUPChKUH
MOTOPBAaroHHUH PyXOMUii CKJaj, siIKuil 3abe3nedye noTpedy Ha CepBICHI MOCIYTH y MEPEBI3HOMY
nporeci. [lokpamieHHs TIOKa3HUKIB KOMGMOPTHOCTI Ta eHEpProeeKTUBHOCTI OJHOYACHO
BiIOYBAIOTHCS 13 MIABHINEHHSM MIBHAKOCTEH pyxy moi3miB. Lle € ogHMM 3 mpiopuTEeTHHX
HaIpsIMiB HAyKOBO-TEXHIYHOTO MPOTPECy Ha 3ali3HMYHOMY TpaHcmopTi. Ciij 3a3Ha4uTH, 110
3HAUHE MIiJABUINEHHS IIBUIKOCTEH pyXy MacaXUPChKUX TMOi3diB OyJe HOCHTH TpU TEBHUX
yMOBax 1 KOMEPIIWHUN IHTEpeC I Tramy3i, Tak SK 3ali3HUIN YKpaiHu 3MOXYTh HaJaBaTH
HacaXupaM KOHKYPEHTOCIPOMOXHY IO BIJIHOIIEHHIO O aBia - 1 aBTOTPAHCIOPTY TMOCIHYTY.
CuctemHa poboTa y IIbOMY HaNpsSIMKy JacTh 3MOTY BIIPOBAQJHWTH IHHOBAIIIMHI TEXHOJOTIi Ta
Cy4YacHi KOHCTPYKTHBHI PIIICHHS Y TATy3b 3TI3HUYHOTO MaITHHOOY/ TyBaHHSI.

3acTocyBaHHs Ha HeeleKTpU(IKOBAHUX [IISHKAX Komii musenb-moizma JITKp-3 s
MEePEBE3CHHS MAaCaKHUPIB J1a€ 3MOTY 3MEHIIHUTH Yac B JIOPO3i, 32 PaXyHOK OLIbIIOI HMIBUIKOCTI
PYXY, HNIABUIMUTH piBeHb KOMQOPTY AJIS NACAKHUPIB, 3MEHIIUTH MIKIAJIMBI BUKUAM Bil poOOTH
CHJIOBOI YCTAHOBKH TI0i3/1a Ta €KOHOMII MaJIuBa 1 MacTHIIA.

Byna peanmizoBaHa i€ CTBOPEHHS KOHCTPYKTHBHOTO IPUMICBKOTO TPAHCIIOPTHOTO
3aco0y, Ha 0a3i SIKOrO MOXHa OyJI0 po3pOOJIATH MaKCUMalIbHO YHI(IKOBaHI AU3EIb-TOI3IN 1
eleKkTponoizau, aBToMoTpucu. llg imes 1 Oyma BTiieHa B KOHCTPYKIIO JU3€Ib-TI0i3/1a
KprokiBchbKOro BaroHoOyiBHOTO 3aBOY.

VY xoncrpykuito AIIKp-3 yBilinum cydacHi eKcTep’€pHi 1 iHTep €pHi pillleHHs. 3yCHilisi
KOHCTPYKTOPIB B IEPIITy Uyepry OyJid HampaBlieHI HAa CTBOPECHHS KOM(DOPTHUX YMOB IEPEBE3CHHS
MaCaXHPIB.

JIist BX01y/BUXOAY Macakupa-iHBaJli/la 3 BUCOKMX 1 HU3BKUX IIAT(HOPM ABEPHUI MTOPTAI
o0agHaHUK IBOMA CIIEIIAJbHUMH HITHOMHHUKAMHE, 3 BaHTaKOMIAIMMaIbHOIO 34aTHICTIO 10 300
kr. ['ooBHUIN BaroH oOJaJHaHWI TyaJleTOM, OJUH 3 HHX NMPUCTOCOBAHWM JJII KOPHUCTYBaHHS
NacaXUPOM-1HBAIIIOM B iHBAJIITHOMY Bi3KYy.

[InaBHICTh pyXy HOBOTO PYXOMOTO CKJaJy 1 THIIA y BaroHax, BHYTPIIIHIA MPOCTIp 1
cucreMa 3a0e3MeYeHHs MIKPOKJIIMAaTy CTBOPUTh MAaKCHMaJIbHO KOM(OPTHI Ta 3py4yHi YMOBH
MOI3/IKM, IO MOKE IOBHICTIO 3MIHUTH YSBJICHHS MMACaXUPIB MIOJI0 SKOCTI IMAaCaKUPCHKHUX
nepese3eHb AT «Y3».
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THHOBAIIII B TAJY3I JJOTICTUKH MPOLIECY MEPEBE3EHB B 2021 POIII

[IpouyHn 1.B., maricTpanr,
HaykoBui kepiBHUK: JIeOins L. I'., k.T.H., momieHT, npodecop kadeapu Mi>KHAPOIHUX ITEPEBE3EHb
Ta MUTHOTO KOHTPOJIO
Harmionansuuii TpanciopTHUil yHiBepcuteT, M. KuiB, Ykpaina

Annotation. Nowadays, logistics needs innovation in the industry. Innovation is inevitable
for the survival and prosperity of the industry. Innovations in logistics will correlate with social
and business trends, as well as with technological advances. The purpose of the work — to
identify logistics trends and logistics technologies, prospects for their implementation and
benefits.

Cdepa noricTuku movyana akTHBHE 3aCTOCYBaHHS ITU(POBUX TpaHChHOpMAIliid TTOBUIBHIIIIE,
HDK 1HIN ramy3i. OgHak i3 MI00aTbHOI MaHAEMI€I0, 30UIBIICHHSIM EIeKTPOHHOI KOMepIii Ta
3MEHIICHHSIM O(IaiH-po3ApiOHOT TOPTiBII TPAAMIIIMHUN JAHITIOT TOCTABOK Ta JIOTICTUYHY
TSUTBHICTH JOBENOCS 3MIHUTH. [lilmpuemMcTBa MaloTh CIpaBy 31 3pOCTalOYMMH BHUTpaTaMH,
MalTh MPOOJIEeMH 3 MacImTa0yBaHHSM CBOIX MPOIIECIB, HE MOXYTh IMEpPEIOAYUTH TOMUT 1 B
3HA4YHIM Mipl MOKJIAJal0ThCcA HAa py4YHY Mpaio. Sk cBiI4aTh aHaMITUYHI JKepena, 10 2025 poky
Ha JIOTICTUKY TUIAaHY€EThCS crpsiMyBatd $1,72 TpiH 1HBECTHIIIH, OCKUTBKHM, IHHOBAIli HEMHUHYYI
JUTSL BIDKUBAHHS 1 IPOIBITAHHS Tay3i.

IHHOBAIIIT B JOTICTHIl OYAyTh KOPEIIOBATH 3 COIIAIbHUMHU Ta O13HECOBHUMH TCHJICHIIISIMH,
a TaKOX 13 TEXHOJOTIYHIUMH JTOCSTHEHHSMU. JIOTICTUYHI TiANMPUEMCTBA TUIAHYIOTh MaKCUMAaTBHO
aBTOMATU3YBaTH, 3pOOUTH CBOi MPOIECH OUIBII THYYKMMH Ta TMIIBUIIUTH CTIHKICTh CBOIX
oreparrii.

«'imepaBTomMaTu3ailiss» — 1€ KOMOIHAIlisl PI3HUX TEXHOJIOTIH, $KI CHOpsMOBaHI Ha
TiIBHIICHHS eEeKTHBHOCTI JTOTiCTHKA. IOro roNoBHA MeTa — CTBOPHTH IUIABHHIT IEpexin Mix
pi3HUMH cdepaMH: MpoAaxi, MOCTaYIbHUKY, TUTAHYBaHHA, 3aKYIIBIl Ta PO3IMOILI, a TaKOXK
3MEHIINTH JIIOACHKY y4acThb. Ll TeHaeHIis, SKy 4acTO HAa3WBaIOTh €KOJOTIYHOI JIOTiCTHKOIO,
BiTHOCHTBCSI 10 PI3HOMAHITHUX 3aXOJiB 1 TMOJITHK, COPSIMOBAHUX HA 3MEHIICHHS BIUIMBY Ha
HaBKOJIMIIIHE CEPEIOBUINEC HA TPAHCIIOPTYBAHHS, CKJIAQTyBaHHS Ta 1HIIY JIOTICTUYHY MiSUTHHICTB.
['onoBHa MeTa — KOOpAMHYBAaTH BCl 3aXOAM Ta 3[iMCHIOBATH iX y croci0, SKUi MPUHOCUTH
KOPHUCTh €KOHOMIII1, HABKOJIUIITHBOMY CEPEIOBHUIILY Ta CyCHiIbCTBY.

Sk ramyssb, sika Oyna OJHI€IO 3 HAMOLIBII CTIMKMX O 3MiH, JIOTICTHKAa Ma€ 0araTto 4oro
Ha3/J0THATH. 3TIAHO 3 OCTaHHIMHU JOCTIKEHHSAMH, JO I SATIPKA HAWOUTBII TEPCIEKTUBHUX
TEXHOJIOTIH, sIKi CHpHUSIOTh 1HHOBALisAM y Jsorictumi, BxoAaTh loT (Internet of Things), Al
(Artificial intelligence), po6oToTexHika, aBToMaru3aitis ckianis 1 Blockchain. «IaTepHer pedeii»
JI0TIOMarae MiANpUEMCTBAM TOKPAIUTH BUIMMICTb CBOIX JIAHIIIOTIB MOCTaBOK. [lesiki kommaHii
OCHAIIYIOTh CBifl aBTOMApK JaTYMKaMH, 00 B peaJbHOMY 4Yaci BIJCTEKYBaTH OHOBJICHHS
BiJIBAHTXXCHHS Ta JOCTaBKUA. BOHM Tak0X MOXYTh MOKPAIIUTHA PO3TALITYBAHHS Ta KEPyBaHHS
Mapuipytamu. Ha ckianax pimenHst [oT MOXyTh TOKpAIIUTH BUAMMICTh YIIPABITiHHS 3arlacamH,
YMOB 30epiranHs Ta MpOrHo3HOro 00CIyrOBYBaHHS.

3aBISKHA IIBUAKOMY PO3BUTKY MAIIMHHOTO HaBUaHHS, OOYMCIIOBAJIBHOI MOTYKHOCTI Ta
AQHATITHKY BEIMKHUX JAHUX ITYYHUH iHTeneKT (Al) HaOyBae MIMPOKOTO MOLIMPEHHS B Taly3i.
[Ipn nHanmexxHomy BhpoBa/pkeHHI Al pormomarae KoMmaHisiM TOKpairyBaTh (yHKIIIOHAJIBHICTh
oreparii, 3HaXOAUTH MOXKJIMBI MPOOJIEMH Ta MPOMOHYBATH PIlICHHS. 3TiAHO 3 JOCIIIKEHHSIM,
3aCTOCYBaHHSI IITYYHOTO 1HTEJIEKTY B JIOTICTHIIl MOXKE 30UIBIIMTH MPUOYTOK KOMIAHIA Ha 5-
10% Ha pik.

PoGotm3oBana aBromaru3aiis mporeciB (RPA) 3po0una Benuuesnuii cTpuOOK y pO3BUTKY
32 OCTaHHI Mapy poKiB. 3aBASKH TEXHOJIOTIYHOMY TIporpecy Ta OuIbIIid JOCTYHHOCTI
poOOTH30BaH] pIlMICHHS BXOAATh y JIOTICTHKY. ABTOHOMHI MOOUIBHI POOOTH JOMOMAararTh
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JIOJISIM CKJIAJIaTH Ta PO3BaHTA)KyBaTH 1HBEHTAp, aBTOMATH30BaHI KEPOBaHI TPAHCIIOPTHI 3aCO00HN
ta Bi3ku (AGV ta AGC) TpaHCHOpPTYIOTH HPEIMETH BCEPEAMHI CKIaxy abo MiX 00 €KTaMH.
baraTo koMIiaHiil HaBiTh TECTYIOTh MOBITPSHI IPOHM JJISA IOCTABKH OCTaHHBKOI M. TexXHOoTIA
«Hudposi Ommsnrokm»(Digital twins) cTBoproe umudpoBy Komito (izuuHOro 06’€kTa abo
nporecy. BiH Moxke matu 6araTo MpakTUYHUX 3aCTOCYBaHb Y JIOTICTHI. JIOTICTHYHI HEHTpH
MOXYTh CTBOPIOBATH IU(POBI ABIHUKK Ta BUKOPUCTOBYBATHU iX JIi TECTYBAaHHS MapIIpYTiB,
po3kianiB Ta migBumieHHs edextuBHOCTI. [Imatdhopma «Blockchainy moxe cimyxutu peectpom
TpaH3akmii. [y KommaHii, ika MO)ke BUKOPUCTOBYBATH KiJIbKa MMOCTa4aIbHUKIB abo mociyr 3P,
I CHUCTEMa JIONIOMOXKE PI3HHUM OIeparopaM OOMIHIOBAaTHCS KOH(QIIEHIIWHUMH TaHUMHU, HE
0OSYUCH X BUTOKY 200 MOIIKOKCHHSI.

Texnomorii cragmaptuzamii gaHuX 1 posmmpeHoi aHamtukd (DCSA) HOBUX CcTaHIapTiB
JAHUX JUIsl KOHTeHHepHUX nepeBe3eHb 1 «Industry Blueprinty 3aknanu ocHOBY sl 3MiH y BCiid
raixy3si s po3aury iHopmarllii Mk pi3HUMH TiAPO3/iIaMu a0o i1 BUIaICHHS.

31 BCECBITHBOIO MAHAEMIEI0 Ta MOCTIHHO 3pOCTAIOUOI0 MOTPEOOI0 3MEHIIUTH Y4YacTh
JoJIel y BCiX moTpeda y aBToMaTH3aIlii mpoiieciB 3poctatume 1e Oiabiie. Bee 6inbine koMimaniin
0o0uparoTh MOOITBHUX POOOTIB, MEpPENOBY aHANITUKY Ta MPOTHO3YBaHHS MJaHUX, a TaKOX
pIlIEHHS 711 KOMIT FOTEPHOTO 30py, 00 3MEHIIMTH BJIMB JIOJACHKOTO (aktopy. lle m03BommnTh
KOMITaHIIM CKOPOTHTH dYac OOpOOKHM Ta NPUIIBUIIIATH JOCTaBKy, a TaKOX 3MEHIIUTH
HWMOBIPHICTB JIFOJICBKUX TIOMIJIOK. ABTOHOMHI TPAHCIIOPTHI 3aCO0M MOXKYTh CIIPUSTH 3HUKEHHIO
BUTpPAT HA TPAHCIOPTYBaHHS, ONTHUMI3yBaTH JOCTAaBKy BaHTaXIiB Ta TOKPAIIUTH TEPMiHU
JIOCTaBKH. ABTOMAaTH30BaHa JOCTaBKa HaOyBae aOCOJIOTHO HOBOI pOJIi 3 CaMOKEPOBaHUMH
BaHTAXXIBKaMH, $KI 3apa3 3HaXoAATbCs B Oera-Bepcii. Xoua I1€¢ HOBOBBEJCHHSA BcE IIE
3HAaXOAUTHCS Ha BUIPOOYBATHLHOMY TEpPMiHI, HAWMOJMIKYMM YacOM AaBTOHOMHI TPaHCHOPTHI
3aco0u, MIBHJIIE 32 BCE, 3MOXKYTh OOCIyrOByBaTH OOMEXEHY KUIBKICTh 3alliKaBICHUX KII€HTIB,
MepII Hi’K BOHU OyIyTh BIIPOBAHKEHI B yCiil ramysi.

Tengenmii moricthyHOi Tay3l 3ajexarb Bl 3HAYHUX 3MiH, $SKI 3yMOBIICHI
BIIPOBA/DKCHHSIM TEXHOJOTIYHUX 1HHOBaliil y Oi3Hec-nporecu. PimeHHs 3 ynpaBiiHHA
JIOTICTUKOIO HOBOTO TIOKOJIIHHS PYXalOThCs JIO TOTO, 100 3poOUTH TIIOOANbHI JIAHITIOTH
MOCTaBOK OIUIBII OpPIEHTOBAaHMMH Ha KII€HTAa Ta CTald OUIBII CTIHKUMHU. ABTOMaTH3aIlis
JIOTICTUYHUX TPOIIECIB T03BOJISE€ 3HAYHO MIIBUIIUTH MPOAYKTUBHICTH 1 €PEKTUBHICTH poOOYOTO
nporiecy. [lokpareHHss Tpo30pOCTi Ta BIJICTEKECHHS JAHIIOTA IMOCTABOK € KUTTEBO BAKIIMBUM
JUTSL IATPUMKY THYYKHX 1 JUHAMIYHUX BITHOCHH MK PI3HUMHU 3aI[IKaBJICHUMH CTOPOHAMH.
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IHHOBAIIMHUM METO/I BUPIIIEHHSA
MPOBJEMHU EHEPTOE®EKTUBHOCTI AKYMYJSITOPIB TOKOMOTHUBIB

Jlymeko 1.C. , T'anaryra T.B., 3m00yBaui ocBitu IV xypcy
Haykosi kepiBauku: Bacunsuenko K.B., Onsaniok H.O.,
BCII «ITomitexniunuii paxoBuii kojiemx KpruBopi3bkoro HaIliOHATBHOTO YHIBEPCUTETY»

3ali3HUYHUN TPAHCIIOPT € OJHUM 13 HAMBAXJIMBUX TPAHCIOPTHUX Taly3ed HE JUIIE B
VYkpaiHi, a if B yChbOMY CBITI. Y Halll 4ac CKJIAJHO YSBUTH CBO€ XUTTS 0€3 3aTi3HUIll, OCKLIBKU HA
Hii BiI0YBaIOTHCS yC1 MAaCAKUPCHKi Ta BAHTAXHI TIEPEBE3CHHS.

3ai3HUYHUN TPAHCIIOPT BUKOPUCTOBYE Oartapei, sKi MaloTh HU3KY MpoOJieM, 10 3HAYHO
MOTIPIIYIOTh €KCIUTyaTallil0 JOKOMOTHBIB, BUMAararTh BKJIAJICHHS BEIHKUX CyM 3 OIOJDKETY
MiIPUEMCTBA Ta HETAaTHBHO BIUIMBAIOTh HA HANly EKOCHUCTEMY, TOMY MH HPOIOHYEMO
BUKOPHUCTOBYBAaTH HOBY aKyMYJISITOPHY OaTapero, B OCHOBI SIKO1 JIEKUTh BOJIHEBA MacTa.

Metoro naHoi HaykoBoi poOOTH € TpUNUHEHHs BHUKOpucTaHHS kuciaotHuX AKD,
TIJIBUIIICHHS. €HEProe(eKTUBHOCTI Ta CKOpPOYCHHS (hIHAHCYBaHHS 1 Yacy OOCITyroBYyBaHHS
JIOKOMOTHBIB Ta MOKPAIEHHs €KOJIOT1yHOro cTany y micti Kpusuit Pir, i THM camuM B KpaiHi, 3a
paxyHOK BIPOBAPKEHHS BOJHEBHUX aKyMYJISITOPIB.

OO6'ekTOM JOCIHIPKEHHS! € BOAHEBUN aKyMYJSTOP JIOKOMOTHBA Ta €KOJIOTIYHA CHUTYallis
Ha TPAHCHOPTI.

[IpenmeroM JOCHiPKEHHS € TPUHIMN Jii  BOJHEBOI aKyMyJATOpHOI ©Oarapef,
JOCITIDKEHHS 3MEHIIICHHS! BUKUIB 3aJII3HUYHOTO TPAHCIIOPTY.

Ines poboTu monsirae B ToMy, 00 3MEHIIIUTH BiJICOTOK BUKOpHcTaHHs kKucloTHUX AKD,
BUTpATH Tpomiel 3 O DKETy MIANPHEMCTBA Ta Yacy Ha oOciayroByBaHHsS AKB moxoMoTHBIB
IUSIXOM ~ BIOPOBA/DKCHHS HOBHX BOJHEBUX €KOJOTIYHMX YHUCTHX 1 OLIBII  €MHICHHX
aKyMyJIATOpPHUX OaTapen.

Ha paniii HaykoBii poOOTi, MM BHUPIIIWIM JTOCTIIUTH MOXJIMBI PIMIEHHS 1010
30inbpmeHHs  eHeproedexkTuBHOCTI  JokoMoTuBHUX  AKDB, TmOKpameHHs  eKOJOTi4HOTO
CepelloBUINA 1 3MEHIICHHS BHUTpar ¢iHaHCiB 1 yacy Ha oOcmyroByBanHs AKDB. Kucnorhuit
€JIEKTPOJIIT TIOTAaHO BIUITMBAE HA HABKOJMIIHE CEPEIOBUIINE, TOMY MU PO3TIISIHYIH MOKIUBI
aIbTEPHATHBH CaMe KHUCIOTHOMY aKyMYJIATODY.

Mu pocniguiy eKOJOTIYHO YMCTUN BOIHEBUH aKyMyJSTOpP, TEXHOJOTII Ta METOJMKHU
BUJIOOYTKY BOJHIO, Ta C€KOHOMIYHY JOLUIBHICTh BIPOBA/DKEHHS y HaWOMMXK4YI Ta
JOBrOCTpOKOBii mepcrektuBi. Boguea AKB nomomoske MOKpamuTé €KOJOTiuHE CTaHOBHIIE,
MOJIETIITUTH 00CITyTOBYBaHHSI Ta €KCIUTYaTallilo JIOKOMOTHBIB, 3HU3UTH BUTPATH ITiAMPHUEMCTBA.

Haiikpamma anpTepHaTHBa JIOKOMOTHBHHM KHUCIOTHHM Ta JYXHUM aKyMYJISTOPHUM
OarapesiM € BOJHEBUU aKyMYJISITOP, 3aCTOCYBaHHS SKOT'O 3HAYHO MOJETUIMTh €KCIUTyaTalllo Ta
00CITyroByBaHHSI JIOKOMOTHBA, 3MEHINUTh BUTPATU MiANPUEMCTBA, MMO3UTHBHO BIUIMHE Ha
€KOJIOT110, 10 06e3MmocepeTHbO TOKPAIIUTD TETIEPINTHE KUTTS Ta KUTTA MaOyTHIX MMOKOJIIHb.
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CYYACHI TEHJEHIIII MIZKHAPOJHUX 3AJII3BHUYHUX ITEPEBE3EHD
JbBIBCBKOI 3AJII3BHUIII

Orac I. 4. - crynent rpynu Y3 21118, JII YAYHT,
HAYKOBHI KOHCYNIBTaHT — ba0’ sk M.O., x.T.H., gout., JII YVHT
JIbBiBCBKMIT THCTUTYT YKpaiHCHKOTO JIEPKaBHOTO YHIBEPCUTETY HAYKH 1 TEXHOJIOT1H

The paper analyzes the possibility of improving international passenger traffic on the Lviv
Railways through the operation of new types of rolling stock.

3 ypaxyBaHHSM T'€ONOJITUYHUX YMOB, 3aJi3HUII YKpaiHU MalOTh OJUH 3 HAHOUIBIINX Y
€BpoITi MOTEHIIal TPaH3UTHOCTI. Mepeka YKpailHChKHX 3ali3HUIb € OAHIEI0 3 HaHOUIBII
PO3BUHYTHX Cepell €BPOIEHChKUX KpaiH, 3aiiMae MPOBIJHE MicCIe 3a 00cATraMH MepeBe3eHb Ta
BiJIirpa€e Ba)XJIUBY TPAH3UTHY POJIb Ha €BPOIEHChKOMY KOHTHHEHTI. ExcriyarariitHa 10BXXUHA
3aJI3HUYHUX KOJNIM 3araJlbHOrO KOpUCTyBaHHs ckiamae 20948 kM, 3 sxkux 48%
eNeKTPU(IKOBAHO.

l'onoBHOI0O TpoOeMor0 YKp3ali3HUII € 3HOIIEHICTh PyXOMOTO CKJIaay. Y MPHUMICBKHX
MEePEBE3CHHAX HACTYIMHB MK 3HOIICHOCTI: AU3enb-moi3au — Ha 97,2%, enmekrpomnoizmgm — Ha
87,5%. Haiicrapimmii nuzens-moiza 30ympoBanuit y 1967 porii, a enekrponoizn —y 1960 pori, mo
YABIYl TIEPEBUINYE JOMYCTUMUN TepMiH ekcruryaramii. CepenHii BiK MacakKMPCHKUX BaroHIB
VYkp3ani3HuLi cTaHOBUTH 29,9 poKy, a BiICOTOK 3HOCY — 92,6%. Ha choroaHi iHBeHTapHUN Mapk
Maca’kUPChKUX BaroHiB OCHOBHUX IepeBe3eHb ckianae 3826 Barois, 3 skux juiie 12,8% BikoM
10 28 pOKiB.

OCHOBHOIO METOI0 BHUpIIIEHHS JaHOi MpOoOJIeMH € OHOBJIEHHS PYXOMOIO CKJanay,
OyIIBHUIITBO Ta PEKOHCTPYKIlisS HasBHOI iHpacTpykrypu. Enekrpomoizgam BUKOHYIOTH
KalliTaIbHUM PEMOHT 3 MOJKJIMBICTIO TE€peBe3eHb JIIoJe 3 iHBamigHicTio. Hapasi mouanm
KYITyBaTH HOBI Ju3enb-noizau BupoOHuUITBa [IAT «KprokiBcekuii BaroHoOyaiBHHIA 3aBOI». Y
anax Ykp3anizauii 3akynutd y KBB3 me 500-600 nacaxupchbKux BaroHis.

Jns mim3apsiAKd [UX TOi371B MOKHAa BCTAHOBUTH CIHEIlajbHI IYHKTH Ha KIHIICBHUX
CTaHLIAX, a00 3apsaKa TATOBUX aKyMYJISITOpiB Oyze 3IiHCHIOBAaTUCH BiJl KOHTAKTHOI MEpexi Ha
enekTpudiKoBaHUX AUITHKAX. 3a AaHUMHU TexHidHoro yHiBepcuteTy Jlpe3nena mpu aHamisi
TEXHIKO-€KOHOMIYHO1 €(DEeKTUBHOCTI 3aCTOCYBAaHHS HOBOI TEXHOJIOTII Ha MIJSHKAX 3aJli3HUYHOL
kommanii BEG, ska Binnosizmae 3a perioHanbHI niepeBe3eHHs B baBapii BUSBICHO, 110 BUCOKUNA
E€KOHOMIYHUH e(eKT J0CATaeThCS 3a HAABHOCTI YaCTKOBOI enekTpugikamii Mepexi Ta
CEPEeHBOr0 MACAXKUPOIOTOKY.

[IpoananizyBaBIIKM €BPOINEHCHKUI JOCBIZ y CTBOPEHHI Ta eKCIUTyaTalii Cy4acHOTO
PYXOMOTIO CKJIaay MOKHA 3pOOUTH MPOIO3UIIii 00 BAOCKOHATIEHHS MIXKHAPOJHUX TEPEBE3CHb
JIbBIBCHKOI 3aJi3HUII: MOBHA €IEKTpUQIKaIlisl Mepeki 3ali3HUIb EKOHOMIYHO HEBUIIPABIAHA; Yy
cydacHHX yMoBax JIbBIBCBHKIiH 3aJ1i3HUIII €EKOHOMIYHO Ta TEXHIYHO BUIIPABIAHUM PIIIICHHSM CTa€
nepexiJi 10 eAEKTPOIOI3AiB 3 TATOBUMH aKyMYyJISITOPAMH.

OCHOBHMMH HanpsIMKaMH MI)KHApOJHUX MACAKUPCHKUX MepeBe3eHb sl YKpaiHu € JiHil
Yon-Yiepna Hag Tucoro (Ykpaina - CnoBayunna) 1 Yon-3axonsb (Ykpaina-Yropiiusa).

Ha namy aymKky, naHuil moi3n 3 TSATOBUMH aKyMyJIATOpaMHU MoOKHa Oysio O JOIIBHO
BUKOPUCTOBYBaTH Ha Mapuipytax: MykadeBo-bynanemr, MykadeBo-Kommme. Ockinbku Ha
KIHIIEBUX CTaHINSAX JaHUX MapHIpyTiB € enekTpudikailis, A€ TMoi3[ MIr Mia3apsSauTHCh 1
MOBEPHYTHCH J1alli B 3BOPOTHHOMY HAaIPSMKY IO HeeleKTpudikoBaHiii niHii. [Ipu BopoBaKeHHI
TaKUX CYYaCHHUX €JIEKTPOMOI3/iB 3 ABISETHCS MOMXIMBICTh CYTTEBOTO 3a0IIa/XKEHHS KOIITIB Ha
HeenekTpudikoBaHux JiHiAX. [Ipy 1bOMYy MOKpamryeThcsi CTaH €KOJOriuHoi Oe3meku Ta
3MEHIIY€ThCS HEraTUBHUMN BILIMB Ha HABKOJIUIIIHE CEPEOBHUILIE.
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ONTUMIBALIA TEXHOJOI'TT JOCTABKA MEJUYHOI'O YCTATKYBAHHS
Y MIPDKHAPOJHOMY CITIOJIYHEHHI

llocmax H. A., mazicmpanm,
HayKkoBui kepiBHUK: JIeOias L.I'., k.T.H., morieHT, mpodecop kadeapu Mi>KHAPOIHUX ITEPEBE3EHb
Ta MUTHOTO KOHTPOJIIO
HamionansHuii TpancniopTHUi yHiBepcuTeT, Kuis, Ykpaina

Annotation. The main purpose of the study is to improve the existing technology of
medical equipment transportation. The existing technology of delivery of surgical and
sterilization equipment is considered on the example of cooperation between the Ukrainian
company MME LLC and the American medical giant Steris. The paper proposes to consider an
alternative method of delivery - car-air communication. The analysis makes it possible to
determine the optimal delivery technology on the existing route and optimize the interaction of
modes of transport in the sea and road-air.

[IBunke momupennst nanaemii COVID-19 crano rino6ajibHUM BUKIUKOM HE TUTBKH IS
MEIWKIB, ajge W M TPEeACTAaBHUKIB TPAHCIIOPTHOI Taly3i. 3a OCTaHHI TIBTOpa POKH
CTIIOCTEPIraeThCsl 3HAYHE 3POCTAHHS IMOMHUTY HA MEAUYHE YCTAaTKyBaHHSA, a OCOOJIMBO Ha
amaparypy JJig ONepaliifHuX KIMHAT Ta LEHTPAIbHUX CTEPHIII3AIlIMHUX BlIIUIEHb. MenudHe
YCTaTKyBaHHS € BaHTaXEeM, [0 Ma€ HHU3KY BHMOT JO IPOLECy NEPEeBE3CHHS, IO BHUMAarae
IIBUJIKOTO TIONIYKY 3axOJiB IMJABUIICHHS €(PEKTHBHOCTI JOCTAaBKH IILOTO OOJIAHAHHS Yy
MDKHapoJAHOMY croiydeHHi. Lle Bka3zye Ha akTyalbHICTH OOpaHOrO OO0’€KTy IOCHIKEHb Ta
BOKJIUBICTh MPOBEJICHHS aHATI3Y.

OCHOBHOI0O METOIO0 TPOBEACHHS JIOCHIIKEHHS € BJOCKOHAJICHHS ICHYIOYOi TEXHOJOTIi
BUKOHAHHS NIEPEBE3€Hb METUYHOTO YCTATKyBAHHI.

JIOpeyHHMM € pO3IJISHYTH ICHYIO4Yy  TEXHOJIOTiI0  JIOCTaBKM  XIpypriyHOro Ta
cTepwitizaliiHoro oOjagHaHHS Ha TPHUKIAIl CHIBIpali ykpaiHcekkoro mimnpuemctea TOB
«MME» Ta amepuKkaHChbKOTr0 MeIn4YHOro riranta — Steris Corporation. Ha nmpakTuiii BUKOHaHHS
nepeBe3eHb MeauyHoro yctatkyBaHHs 13 CIIA B YkpaiHy 371HCHIOETBCS IUIAXOM B3a€EMOIIT
aBTOMOOUTHHOTO Ta MOPCHKOTO BHAIB TpaHCHOPTy. B poOOTI NpPOMOHYETHCS PO3MIISAHYTH
ATbTEPHATUBHUHN CIIOCIO TOCTABKH — aBTOMOOUIBHO-TIOBITPSTHE CITOJTYYCHHSI.

Jlnst poBeieHHs MOPIBHSUIBHOTO aHalli3y BUKOPUCTAHO T'POIIOBI Ta YacoOBI BUTPATH Ha
nocTtaBky. Jlmsi mpoBeneHHsI aHajizy pPoOOTH PyXOMOTO CKJaay, Oyjo pO3TISHYTO IMOKa3HUK
IPOAYKTUBHOCTI pyxoMoro ckmamy. [IpoBeaeHHs po3paxyHKIB Ta MOPIBHSJIBHOTO aHaNi3y
BapiaHTIB JIOCTaBKU MEAUYHOTO YCTATKYBaHHS, Tal0Th 3MOT'Y 3pOOUTH PsiJi BUCHOBKIB.

OCHOBHUMH TIiepeBaraMM aBTOMOOIIBHO-MOPCHKOTO CIIOJMYYEHHS € BiTHOCHO HEBUCOKA
BapTICTh BUKOHAHHS MEPEBE3CHHS Y TOPIBHSAHHI 3 1HIIMMH BHIAMH TPAHCIIOPTY. AJi€ TOJOBHUM
HEJOJIIKOM € Yac BUKOHAHHS JOCTaBKH, OCOOJIMBO BPaXOBYIOYH IMOTOYHY CHUTYAINIO 3 MOMUTOM
Ha MOpchKi KoHTelHepHu. 1l[ogo aBTOMOOUTEHO-TIOBITPSHOTO CIOMYYEHHS — 1€ HANIIBUIIIAA
croci® JOCTaBKW HE TIIBKU Ha JAaHOMY MapIIpyTi, ajie 1 Ha OyAb-sIKOMY 1HIIIOMY. AJle, OCKUIBKH
MOBITPSHUM TPAHCIIOPT € HAWJOPOKYMM, BIH KOPUCTYETHCSI BUCOKMM IIOIMMTOM JIMIIE y pasi
HeOOX1IHOCTI MIBUIKOI JOCTAaBKH.

[IpoBenenuit aHamiz Jae 3MOTy BHU3HAYUTH ONTHUMAJbHY TEXHOJOTIIO JIOCTaBKM Ha
ICHYIOUOMY MAapHIpyTi Ta ONTHUMI3YBAaTH B3a€EMOJII0 BHJIIB TPAHCIOPTY Y aBTOMOOUIHHO-
MOPCHKOMY Ta aBTOMOOIIBHO-TIOBITPSIHOMY CIoidy4yeHHsAX. lle, B CBOw uepry, 103BOJIUTH
BJIOCKOHAJIUTH YacoBi Ta (piHAHCOBI MOKA3HWKHA POOOTH PYXOMOTO CKJIaay B 3aJIEKHOCTI Bij
noTped MiAMPUEMCTBA Ta HEOOXITHUX CTPOKIB JTOCTABKHU.
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OPI'AHIBALIISI POBOTH PET-FRIENDLY KOMITAHII B YKPAIHI TA CBITI

Kusrg MLB.,
HaykoBuii kepiBHUK: K.T.H. CeHbKiB M. L.
Hamionanmshwit YaiBepeurer «JIbBiBcbka [omiTexHikay

Abstract. The scientific work examines the impact of pet-friendly movement on tourism transportation.
The concept of pet-friendly as an important motivator for the development of transportation is analyzed.
Approaches to the understanding and features of the work of tourism pet-friendly movement are considered. The
level and characteristics of pet-friendly transportation, structure of the market of tourism of pet-friendly
transportation in the world and Ukraine, are studied. Problems and prospects for the organizing of the activities
of tourism pet-friendly transportation in Ukraine are defined, and recommendations for improving their work
are developed.

Keywords: pet-friendly, pets, transportation, tourism.

Typuctuuna iHIYCTpis CTPIMKO PO3BHBAETHCS Ta HAJNAa€ BCE OULIBIIE MOXKIUBOCTEH IS
3MIHCHEHHS MOAOPOXKi. AKTyaJIbHUM HUTAHHSAM 3apa3 € s[KiCThb Ta Oe3MeYHICTh NepeBe3CHHS
JIOMAIIHIX TBapWH I 4Yac moaopoxi. B Vkpaini momopoxyBaTH 3 TBapuHaMHU MOXKHA SIK
aBlaTpaHCIIOPTOM, TaK 1 3aJli3HUYHUM, a IIe B METPo. € MOXKIUBICTH 00paTH aBIaKOMIIaHilO, 110
JIO3BOJISIE TIEPEBE3CHHS TBApUH Ha 0OpTy (OUIBIIICTh KOMIAHINA JTO3BOJISIOTh TIEPEBO3UTH JIUIIIC
KOTIB 1 co0ak). 3 Ykpaiau mro MoxiuBicTh MatoTh MAY, SkyUp, Turkish Airlines, Lufthansa. ¥
JIOYKOCTaxX HE MOKHA TEePEBO3UTH TBapuH. [ 0JIOBHUI aBiamepeBi3HUK KpaiHm MAY wmae
NOCTYTH SIK TEPEeBE3CHHS TBAPHH Yy CAaJlOHI, TaK 1 3apeecTpoBaHUi Oarax. PerimameHTyeTbCs
TISIBHICTh  ABlalidiHUMHM  TipaBWiaMu  Ykpainm «[IpaBuia TOBITpSIHMX TIEPEBE3CHb Ta
00CITyTOBYBaHHSI MMacaKUpiB 1 Oaraxy», 3aTBEpIKCHUX Haka3oM [leprkaBHOI aBiaIliiHO1 CITy>XOu
Vkpaian Big 26.11.2018 Ne 1239. Apiakommnanis MAY BcTaHOBMJIa MakCHMajbHY Bary
KOHTeWHepa 3 TBapuHO 10 kr. Mo)kHa MEpeBO3UTH B OJHOMY KOHTEHHEp1 HE OLIbIIe TPhOX
TBapuH (KpiM CHIJIBHOTO NEpeBe3eHHs KOTa 1 c00aKM) 32 yMOBH, 1110 BOHU MUPHO CIIBICHYIOTb, 1
HE TIEPEBUIIICHI HOPMH 11010 Bard i po3MipiB KOHTEHHEepa.

Binpmicts pet-friendly aBiakommaHiii 703BOJIATH MEPEBO3UTH JAOMAIIHIX TBAPHH HA OOPTY,
JUIIE SIKIIO SIUK JJis TBapuH Bifmnorigae BuMoram IATA. Suuk moBuHEH OyTH JOCTAaTHBO
BEJIMKUM, 11100 TBaprHa MOTJIa 3pDYYHO BCTABATH, JIS)KATH 1 TOBEPTATHUCS.

Onna 3 HaiiBimomimux cBiToBux pet-friendly aBiakommaniii € Air Canada. OcoGnuBicTIO 1X
poboTH € 30cepemkenHs Ha koMdopTi Ta Oe3memni MOJOPOKYIOUUX 3 JOMAITHIMU TBapHUHAMHU.
ABlakOMITaHis Ma€ CIeliaIbHO HAaBYCHHWM TEPCOHAN JUisl JOTVISIAY 3a TBapUHAMHU Ta iX
KOM(OpPTHOTO TepeOdyBaHHs. ABiakOMIIaHiS Mae€ TpPAaHCHOPTHI 3aco0M, MpH3HAuUEH1 JUIs
MepPEBE3CHHS TBAPHH, 1 MPU3HAUYCHUX areHTIB, SK1 JOMOMaraloTh 3 OpoHoBaHHAM. OHaK depes
nargemito COVID-19 Air Canada TMM4YacoBO NpUIIMHWIA MPUHAMATH BIiANpPaBICHHS KOTIB 1
co6ak. OCHOBHOIO HEOE3IEKOI € TMONIKOHKCHHsS KJIITKUA IMiJl 4ac pyXy, IO NPHU3BOIUTH 0
npo6JeM 31 310poB’sIM y TBapHHHU. BioMi THCAY1 BUITAKIB PO T€, SK i 4ac TPAHCTIOPTYBaHHS
KIITKH HISIKAM YMHOM HE 3aKpilUIUH, 1 BOHM TEPEBEPTAINCH, I3IMIM I10 TMPUMIIIECHHIO,
poJIMBaM €MHOCTI Jiist Boau. Y 2019 pomi 3aranom 404 556 TBapuH nepeBe3nu aBiakOMIaHii,
BIJICOTOK OTpUMaHHs TpaBM abo cMmepTti AopiBHioBaB 0,47 Ha 10 000 TBapuH, 0 TIEPEBO3SATHCS.
VY 2018 poui Oyno mepeBezeHo 424,621 tBapuny, 3 BimcorkoM 0,40 inmmaentis Ha 10 000
TBapHH, 110 MEPEBO3SATHCS.

Komnanis Emirates Airlines po3pobuna mokpamieHi YMOBH JJsi  IEPEBE3CHHS.
Asiakommanisi Emirates Airlines 3miiicCHIO€ TepeBe3eHHs JOMAIHIX co0ak, KOTIB, NTaxiB 1
cokouiB 3a nporpamoro Emirates SkyCargo. JlomaniHix TBapuH He MOKHA IEPEBO3UTH Y CAJIOHI
mitaka mig 4dac peiicy JlyOai-TlakucraH, BUKIIIOUEHHSIMU € TBAapUHHU-TIOBOJIMPI ab0 COKOJIH.
JloMalHix TBapUH NEpPEBO3STh y CHEIiabHO CKOHCTPYHOBAaHOMY BAaHTA)XXHOMY BIACIKY Ta
3a0e3mevyr0Th HalKpaluil Jorys ] Ta mocayru. ABiakommanis Emirates Airlines mae crnerianbHi
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MoxuMBOCTI B Jly0ai miis AoMamiHiX TBapWH T Yac TPaH3UTY, TaM IEpPCOHAN AOTJISAaE 3a
TBapHUHOIO, 3a0e3mneuye ii Oe3meky. Bantaxuuii BifCiK, ne nepeOyBaTUMYTh TBapWHH IIiJ 4yac
MOJIbOTY, Ma€ KOHTPOJIb TeMIlepaTypu Ta 1o0pe BeHTHiIboBaHUM. Lle momomarae TBapuHam
oTpuMmyBatu MeHIiie crpecy. Emirates SkyCargo He mMae oOMeXeHHsS Ha KUIBKICTh JOMAIIHIX
TBapUH, SKi MOXKYTb JIITAaTH OJHOYAcHO. Lle € exckiro3uBHA Mocyra, ajpke He 6araTo KOMITaHii
MOXYTb HAJIaTH 11 TEX.

Takox MOXHa TOKpPAUIUTH HE JIMIIEe BIACIK JUIsl MEPEeBE3CHHS, a TaKOXX KOHTEHHEpH.
Hanpuknan, kommnanist Delta Air Lines po3po6una konteitnep CarePod. OcobauBicTio ioro € Te,
0 KOXKE€H KOHTEHHEp BHUTOTOBJICHHH 3 HETOKCHMYHOTO MaTepiayly, OCHAIEHUN €MHICTIO IS
BOJIM, OTJISIZIOBUM BIKOHEYKOM,, CUCTEMOIO JIBEPHUX TETENb 1 JBEPHOI KISIMKOIO, SIKi (DIKCYIOTh
mrudtamu. BOynosanuit GPS-Tpekep m03BoJiss€e TOCOAapiO BIJICTEKUTH, 1€ came nepedyBae
TBapHUHA, a HAJiiHE 3aKPUTTs KOHTEHHepa 3a0e3NneuyloTh iHAMKAaTOpu OnoKyBaHHs. | Hemaio
BOXJIMBE, 1I€ KOJIp, B sSKui modapOoBaHO KOHTeWHEp. BiH BUKOHAHWI B SICKPaBO-POKEBOMY
koibopi. lle craHe BIAMIHHOIO MPHUKMETON 1 MPU HEOOXITHOCTI JOMOMOXKE IIBUIKO 3HAUTU
KOHTEHHEP B BAHTAXKHOMY BIJICIKY.

3BiT kommanii Essential Living nmoka3zas, mo JIoHmoHChKE MeTpo € HaiOuibm pet-friendly
CHUCTEMOI0 METPO Yy CBITI BHIEpeKaloun MeTpornomiTeH Tokio Ta Manpumy (Tad:m.).
JloHTOHChKE METPO JTO3BOJISIE TIEPEBO3UTH COOAK Ha TOBIJKAX MO BCi CHCTEMI, HAa BiIMIHY BiJ
0araTtboX 1HIIMX METPO, SKI 3000B’A3yIOTh iX OyTH B mepeHockax. 3a mpaBuiamu «KuiBchbKoOro
METPOTIONIITEHY», JO3BOJICHO IEPEBO3UTH JIMIIEC HEBEIMKUX COOAK 1 KOTIB Y CHeliaJbHUX CyMKax
1 KOHTeHHepax.

Tabmuys

Haiioiibiu pet-friendly metpo y cBiTi
Jlokartist Jlo3Bosieno 3 | Mami TBapuHM | TBapuHH J103BOJIEHO Hamopmank
CHUCTEMH TBApUHAMU B IIEPEHOCKAaX | JIO3BOJICHI TBApUH Ha | HE
METPOTIOJITEHY CKpI3b TIOBIJIKY 000B’SI3KOBHI
Mertpo B | JI03BOJICHO JI03BOJICHO JI03BOJICHO JI03BOJICHO JI03BOJICHO
Jlonmoni
Mertpo B Tokio | JT03BOJICHO JI03BOJICHO JI03BOJICHO HE JIO3BOJICHO | JI03BOJICHO
Mertpo B | /I03BOJICHO JIO3BOJICHO HE JIO3BOJICHO | HE JIO3BOJICHO | HE JI03BOJICHO
Manpuni
Mertpo B | JI03BOJICHO JIO3BOJICHO JI03BOJIEHO HE JIO3BOJIEHO | HE JI03BOJICHO
[Mapwxi
Mertpo B Ceyi | 103BOJIEHO JTO3BOJICHO JI03BOJICHO HE JIO3BOJICHO | JIO3BOJICHO
Mertpo B Hrto- | 103BONIEHO JIO3BOJICHO JI03BOJIEHO HE JIO3BOJIEHO | JIO3BOJIEHO
Hopky
Mertpo B | JI03BOJICHO JIO3BOJICHO JI03BOJIEHO HE JIO3BOJIEHO | HE JI03BOJICHO
MockBi

Takox € MOXIJIHMBICTb TEPEBO3UTH TBApUH 3aJi3HUYHUM TPAHCIOPTOM. PeryiroBaHHS
3MIMCHIOETHCSA 3T1IHO 3 YMHHUMH [IpaBuiamMu nepeBe3eHHs macaxXupiB, Oaraxy, BaHTaxo0araxy
Ta MOWITH 3aJI3HWYHUM TpaHCHOpTOM YkKpainu. KBuTok ans TBapuH KomTye mpubiuzno 50
rpuBeHb. Ha BimMiHY Bij aBiaTpaHCHOPTY, 3ai3HHUIICI0O MOXHA MPOBO3UTH COOAK OY/Ib-SKOTO
po3Mipy, 3 NMOTpUMaHHSM BHINE 3a3HauyeHUX npaBwi. [Ipo 1e moTpiOHO mMmam’sATaTH, SKIIO
IUTAHYETHCS TIOJOPOK B Mekax Ykpainu. Lle momomoske TBaprHaM MOYYBAaTHUCh CIOKIHHIIIE Ta
He 3aBAacTh i ¢iznyHoi mkoau. OTxe, cBiTOBI Kommadii pet-friendly akTMBHO po3BHBaIOThH CBOi
MOCITyTH Ta MOKPAIlyIOTh YMOBHU JAJIsi PO3BUTKY I[LOTO HampsiMy Typusmy. bepyum mpuxmnan 3
1HO3eMHUX KOMIMaHii, YKpaiHa royana TeX poOUTH MepIli KPOKU y IIbOMY HaIPSIMI.
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OCHOBHI IIOJIO’KEHHS1 QPFAHI?AHIi POBOTH
BAHTAKHOI CTAHLIII Y B3AEMOJII 3 I’ I3HUMHA KOJIIAAMUA

Capomok A. B.,
HaykoBuii kepiBHUK: 1.T.H., 101. Muponenko B. K.
JepxaBHUM yHIBEpCUTET 1HOPACTPYKTYPH Ta TEXHOJIOTIN

Abstract. Loading station intended for processing car traffic and cargo operations.
Freight Station offs points are different modes of transport. The main devices in the cargo
Station is starting, sorting lines and equipment, cargo area, devices for equipment repair
locomotives and cars, industrial and technical buildings and other structures. The paper
describes the determination of the loading station, railway sidings, key moments to sign
contracts for the operation of access roads or contracts on supply and withdrawal wagons
important aspects when dealing with access roads.

BanTaxni ctaHIii BigirpaloTh BaXJIMBY pOJb B MPOIIECI IEPEBE3CHh BaHTaXIB, came Ha
HUX I[Ied TpOIeC TMOYMHAETHCSA 1 3aKiHUye€TbCs, BIIOYBAa€ThCS B3a€EMOJIS 3ali3HHIB 3 iX
KOPUCTYyBa4aMH, SIK B MeXaxX camoi CTaHIlli (BaHTaXXHHWM pallOH CTaHIIIi), TaK 1 Ha MiJa i3HUX
KOJIIfIX, 10 TIPUMHKAIOTH JI0 Hei.

BanTakna cTaHIis — 11e po3AUTBbHUIN MMyHKT MEPEKI 3aJTi3HUILb, IIT0 BUKOHYE BaHTAXKHI Ta
KOMEpIIiifHI omepallii 3 BaHTaXaMH W BaHTQXHUMH BaroHaMH, TOB'S3aHI 3 MPHIMAHHAM IO
NIEpEBE3CHHS, 3BaKYBaHHSM, 30€piraHHSM, 3aBaHTAXKCHHSIM, BUBAHTAXXCHHSM, COPTYBaHHSM i
BUJABAHHSAM BaHTaXIB, MEPepOOKOI0 KOHTEHHEPiB, O(OPMIICHHSM TIEPEeBI3HUX JOKYMEHTIB,
dbopMyBaHHSIM TMepeaBaJbHUX BAHTAKHUX IMOI31B W BIIPABHUIIKUX MapIIPyTiB, BAKOHAHHSIM
MaHEBpOBOi1 pOOOTH 3 MOJJaBaHHsI BaroHIB HAa BaHTaKHI ()POHTH Ta IXHIM IPUOUPAHHSM, a TAKOXK
3 IHIIUMH TEXHIYHUMH ONEeparisiMi. 3aJIeXKHO BiJl XapaKTepy W BUMOT 1O TEXHOJIOT1i BUKOHAHHS
BAaHTKHUX OTIEPaIlii, BAHTAXKHI 3aTi3HUYHI CTAHIIIT CIIEIiali3yIOThCS Ha:

— HaBaHTaXyBaJlbHI — 3 MACOBUM HAaBAaHTA)KCHHSIM;

— BUBaHT@XYBaJbHI — 3 MAaCOBHM BHBaHTaKCHHSIM;

— TMepeBaHTAXYBAIbHI — 3 MEPEBAHTAXKCHHSM 3 OJIHOTO THUITYy TPAHCIOPTY Ha iHIMN (Y
TOMY YHCJIl 3 BarOH1B 3aII3HUIIb PI3HOI ITUPUHU KOJTIT).

3anmi3HUYHI TiA'T3H1 KONii — 1€ KOJii, mo 3'€qHaHl 13 3arajlbHOI MEPEXKEI0 3aIi3HUIb
Oe3MmepepBHOI0 PEUKOBOIO KOMIEIO 1 K1 HAIEKATh MIAMPUEMCTBAM, MIATPUEMIISIM, OpTaHi3allisaM
Ta YCTaHOBaM HE3aJEXHO BiJ (OpM BIACHOCTI, a TaKOX TpoMagsiHaM — CcyO’ekTam
MIAMPUEMHUIIBKOT  AisTbHOCTI (manmi — mianpueMctBo). Ilim’i3Hl Komii mpW3HAYEHO JIA
TPAHCHIOPTHOTO OOCIIYyTOBYBAaHHS OJJTHOTO 200 KUIBKOX MiJIPUEMCTB Y B3a€MO/IIT 13 3aIi3HUYHUM
TPAHCIIOPTOM 3arajbHOTO KOPHCTYBAHHSL.

Jlnst ykimajaHHS JIOTOBOPIB IMPO EKCIUTyaTaliio miJ’i3HUX Kojii abo JOroBOpiB IMpo
nojady Ta 3a0UpaHHs BaroHiB HEOOXiTHO CKJIACTH aKT OOCTEXKEHHS i 13HOI KoJii. 3ami3HuIls
CHUIBHO 3 MIANPHEMCTBOM MPOBAIUTH 0OCTEKEHHS i1 13HO1 KOii 1 11 TEXHIYHOTO OCHAIIEHHS.

[TpariBHUKY 3aTI3HAYHUX i1 13HAX KOJiH MIMPUEMCTBA, K1 TTOB’s3aH1 3 pyXOM I0i3/11B
1 MAaHEBPOBOIO POOOTO Ha KOIISX 3aTi3HUIN, MOBUHHI 3HaTH [IpaBmia TexHIYHOI eKcIiTyarartii
3aMi3HUI, YKpaiHu. [HCTpykmii 3 pyXy MOI3[iB Ta CHTHAJI3aIliil; MpaIliBHUKHU, SKI KEPYHOTh
HaBaHTAXXCHHSM 1 KPIIJICHHSM BaHTaXiB, — TeXHI4HI yMOBHU. [TopsI0K 1 TepMiHM NEPEBIPKU LIUX
3HaHb BCTAHOBITIOIOTHCS Y KP3aTi3HUIICIO.

[Mopsimok momayi i 3a0upaHHs BaroHiB 1 KOHTEHHEPIB Ha M1 13HIH KOJi1 BCTAHOBIIOETHCS
JIOTOBOPOM Ha eKCIUTyaTallito mia’i3Ho1 Koumii (IOrTOBOPOM Ha Mojady Ta 3a0upaHHs BaroHiB).
Yac mepeOyBaHHS BaroHiB IIiJi HABaHTa)KEHHSAM 1 BHMBAHTaXXEHHSAM Yy pasi 0OCIyroByBaHHS
3QII3HUYHOI MM i3HOT KOJIi JIOKOMOTHBOM 3ajli3HMIII BU3HAYAETHCSA 3 MOMEHTY (DaKTHIHOL
MoJia4yi BaroHiB Ha MICIle HABAHTAXXCHHS a00 BUBAHTAXCHHS 10 MOMEHTY OJIEp)KaHHS CTAHIII€I0
BiJI MiAMPUEMCTBA TMOBIJOMJICHHS MPO TOTOBHICTh BaroHiB 110 3abupanHs. Yac 3HaXOIKEHHS
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BaroHiB Ha 3aiI3HUYHUX MAT3HUX KONISIX, IO OOCIYrOBYIOThCA iX JIOKOMOTHBaMH,
BU3HAYA€ThCS 3 MOMEHTY Ilepe/adi BaroHiB Ha IepelaBalbHUX Komisx. Micue 1 mopsiaok
orepalliii BCTAHOBIIIOIOTHCS JOTOBOPOM IPO €KCIUTyaTallito 3alli3HUYHOI 111 13001 Komii. Hopmu
Jacy Ha omeparlii nepejadi He MOBUHHI IEPEBUIIyBATH OAHIET XBUIMHY HA BaroH i 30 XBUJIMH HA
BCIO TIpe]1’ IBJICHY TIapTii0 BaroHiB.

I[i ocHOBHI TMOJIO)KEHHSI HEOOXIHO BpaxoOBYBAaTH IPH BIOCKOHAJIECHHI TEXHOJIOTI]
B3a€EMO/II1 BAHTAKHUX CTAHIIH Ta 3II3HUYHUX M1 I3HUX KOJIIH, 10 /10 HUX MMPUMHUKAIOTh.

OPT'AHI3AIISI POBOTU BAHTAKHOI CTAHIIII
ITPU NEPEBE3EHHI 3EPHOBHUX BAHTAKIB

Jluryn 1O. 1O.
HaykoBuii kepiBHUK: K.T.H., 1011. ' pymeBcbka T. M.,
Jlep>xaBHUI YHIBEPCUTET 1HOPACTPYKTYPH Ta TEXHOJIOTIH

Abstract. Currently, Ukraine is one of the leaders in the cultivation of cereals in the
world, which undoubtedly has a positive impact on the economic development of the country as a
whole. One of the most commonly used methods of transporting grain is rail transport.
Transportation of grain by rail allows to optimize the logistics process and minimize the cost of
moving cargo. Transportation of grain cargo by rail is carried out in special hopper cars.

3ai3HUYHUN TPAHCIIOPT € OCHOBHUM BHJIOM TPAHCIIOPTY, IO 3a0e3leuye MepeBe3eHHs
3epHOBUX BaHTaXIB B YKpaiHi Ta € OCHOBHUM CETMEHTOM TPaHCIOPTHOI cucteMu Ykpainu. Ha
fioro nomro npunanae 6mm3bko 72,3 % nepeBeseHs. [1ikoBi 00cATH NepeBe3eHb 3aTi3HUIICIO OYyIIH
JOCUTh OJHOPIMHUMHU Ta CTAHOBWIM Oinst 2-2,2 MIH. T, IO BKa3ye Ha HAOMKEHHS 0
MEePEBI3HOT CITPOMOYKHOCTI 3aTI3HUYHOT TPAHCIIOPTHOI cucTeMH YKpainu. TeHIeHIis pO3BUTKY
00CATIB TIEPEBE3CHHSI 3E€PHOBUX BAHTAXIB 3a OCTaHHI POKM Ma€ IOCTYNOBY IWHAMIKY 0
3pOCTaHHs 1 TOBUHHA MAaTH KOPEKTHE BIAOOpaKeHHS B PIIICHHSIX orepaTopa iHPPacTpyKTypH.
Ha nanuit MOMEHT TeHJAEHLIs A0 MOCTYNOBOTO 3pOCTaHHSA Ma€ BCl MiJCTaBU JJISl MOAAIBIIOTO
3pOCTaHHs TAaKUX IMOKAa3HHKIB, MPOTE BIAYYTHO MEHIIOI IuHaMikor. ITiArpyHTSIM Ui Takux
MIPOTHO31B € CYTTE€BUH MOMUT HA 3€PHOBI BaHTaX1, AKUH Ma€ HAIl TOBAP 32 KOPIOHOM, 3BAKAIOUH
Ha iICHYIOYl BUXI1/IHI JaH1 HAIIOl 3eMJIi.

He 3Bakatoun Ha NPOTHO3M IOJO HApOIIYBaHHS BHUPOOHMIITBA 3€pHA, BHPOOHHUUI
MOTYHOCTI KOMIaHI1 J03BOJISIOTH 3aKpUBATH MOTPeOy B 3€pHOBO3AX AJIsl IEPEBE3CHHS YPOKAIO.
Baronu, mo mnpea’sBASIOTHCS 3aTi3HMIN TiJ 3aBAaHTAKECHHS 3€PHOBUX BAHTAXiB, MAIOTh OYTH
CIIPaBHUMHU B TEXHIYHOMY 1 KOMEPILIMHOMY BIJHOIICHHIX, HE MaTH IIUIMH 1 OTBOPIB, Yepes3 sKi
MOXXE CTaTUCS TPOCHMAHHS YM TIPOMOKAHHS 3€pHa, CTaH BaroHiB  Ma€  BIAMOBiAAaTH
BCTaHOBJICHUM CaHITApHO-TII€HIYHUM BHMOTaM. BaroHw, ski HOJarOThbCs, MalOTh OyTH
peTeNbHO OYMIIEHI, IPOMHMTI, IPOCYIIEH], a B OKPEMHUX BUIAAKaxX (TiCisl epeBE3CHHs KUBHOCTI
YM 3apaXCHOTO 3€pHa) MiuraioTh naesindekuii ta aesiHcekmii. OKpiM TOro, mepeBe3eHHS
3epHOBHUX KYJTYp 3€PHOBO3aMHU € BKpail BIANOBINAIBLHUM 1 CKIaIHUM mporecoM. OgHuM 3
HaWBaKJIMBIIIMX MOMEHTIB TIPH TEPEBE3CHHS 3€pHA, SIKUM HEOOX1THO KOHTPOJIOBATH, € SKICTh
3epHa. HeoOxigHO BpaxoByBaTH BOJIOTICTH 3€PHA, MOXKJIMBE caMO3aliMaHHs 3€pPHOBUX KYJIbTYD
Ta UMOBIPHUX IIKITHUKIB TIPH TPAHCIIOPTYBaHHI.

TexHooTisI IEPEBI3HOTO MPOIIECY TAKOXK € BAKIIMBOIO JIAHKOIO B OpraHi3ailii mepeBe3eHb
BaHTXIB y MpsAMOMY i 3MmilaHoMmy croiydeHHAX. CKIIaoBi TEXHOJIOTI IepeBe3eHb aKTHBHO
BIJTUBAIOTH HA BUOIp BUY CIIONyYEHHS U MIBHIKICTh JOCTAaBKHM BAHTAXKIB.
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Ha crporomni 3epHO TOHAETHCS JO TEPEBE3CHHS Ha BEIWYE3HIM KIJTBKOCTI CTaHIIIM,
PO3KHUIaHUX I10 BCiK TepuTOpii Kpainu. HaBanTaxkyBanmpHa nmoTyxHICTh 550 13 730 eneBaTopiB HE
nepeBuIye 8 BaroHiB Ha 100y. PiBeHb mapmipyTu3aiiii nmepeBe3eHHs 3¢pHOBUX BaHTaxiB y 2012
poui crtaHoBuB jume 11%. VYV 3B’a3ky 3 muM B YKpaiHi 3epHO NEPEBO3UTHCS IEPEBAKHO
MOBarOHHMUMH BiJNpaBKaMH, IO MPHU3BOAHUTH JO BUCOKHUX JIOTICTHYHUX BUTpar. llpu 1mpomy
000pOT BaroHiB, 110 MEPEBO3MIUCS MapIIPyTaMU, CTAaHOBUTDH 4 JOOM MpH CepeaHbOMY 00OpOTi
3epHOBO3a OnmM3bKO 9 ni6. s MOpPIBHSHHA, PiBeHb MapIIpyTH3allii 3ali3HUYHUX IepeBE3CHb
3epHOBUX BaHTaxiB y CIIIA nocsirae 95 %.

MapmpyTuzaiisi A03BOJISIE CYTTEBO CKOPOTUTH BapTICTh IOYATKOBHX Ta KIiHIIEBHX
omepaiiii, a TaKOX BapTICTh oOmepaiiid 300py BaroHiB IO CTaHIISX HABAHTAKCHHS 13
3aCTOCYBaHHSM 301pHUX Ta BUBI3HHUX TOT3IIB.

ExoHOMIYHOIO OCHOBOIO, 1110 3a0e3Meuye MPUBa0IMBICTh MapIIPyTH3AIii JUTsl KITIEHTIB, €
Tapr(Ha MONITHKA 3aJ113HUALG. TOX IiJl Yac BiIpPaBICHHS 3€pHA MapIIPyTaMH KIIE€HT OTPUMYE
30% 3HMKKH 32 Tapu(OM MOPIBHAHO 3 MOBArOHHOIO Bianpaskoro. Llle Ginburi 3umkKH (10 59%)
HAJAIOThCS TPH Opradizamii mepeBe3eHb 3a TexHojorielo «shuttle trainy, mo mnouana
3aCTOCOBYBATUCS B OCTaHHE HecATupivus. IlepeBe3eHHS 3E€pHOBHX INPH IIbOMY BUKOHYIOTHCS
noiznamu coctaBoM 100—110 BaroniB, 110 pyXarThCs 3a MOCTIHHUM PO3KJIAJIOM.

[HbpacTpykTypHY OCHOBY ISl MapIIpyTH3aIlii BATOHOIIOTOKIB 13 3¢pPHOBHMH BaHTaXKaMH,
Hampukiaz, y Takid kpaini sk CIIIA Hagae cuctema BY3JIOBHX €JI€BATOPIB, K1 KOHIIEHTPYIOTh
BaHTA)XOMOTOKH JIJIs1 3a0€3MEYEeHHs] MOMJIMBOCTI HAaBaHTAXXEHHSI MapUIPyTy MPOTATOM JIO0OH.
[TinBe3eHHs 3epHA 10 BY3JIOBHUX E€JIE€BATOPIB 13 JIIHIWHUX 3TIACHIOETHCS SK 3QTI3HUYHUM, TaK i
aBTOMOOUTBHMM  TpaHcropToM. Ha mepeBe3eHHS 3€pHOBHUX  BaHTAXIB  YKJIAJAIOThCA
JIOBFOCTPOKOB1 KOHTPAKTH (Big 6 10 9 MicAliB), y SKUX 00yMOBIIOIOTHCS Tpadik BiANpaBICHHS
noi3aiB Ta mTpadu 3a MPOCTPOUEHHS TOCTABKU 31 CTOPOHM 3ali3HUIN Ta He3abe3meueHHs
HABaHTAXXCHHS 31 CTOPOHHU BaHTAXKOBiANPaBHUKA.

3 ypaxyBaHHSM HasBHHX IEPCIEKTUB POCTY OOCSTIB BaHTaXOIEPEBE3€Hb, Y TOMY UHUCII
HACHUITHUX BaHTaXiB, MOTPIOHO CTBOPIOBAaTH Ta PO3BUBATH TEPCIEKTHUBHI TEXHOJOTIT
MepPEBE3CHb, K1 MOXKYTh OLTBII MOBHO 33I0BOJIBHUTH MOTPEOU yCiX YUYaCHUKIB TPAHCIOPTHOTO
nporecy. OnHIEIO 3 TEXHOJOTIM, IO JJO03BOJIIE ONTHMI3YBAaTH JIOTICTUYHI BHUTPATH TIPU
IPOBE/ICHHI HAaBAaHTAXXYBaJbHO-PO3BAHTAXKYBAJHHUX POOIT HA CTAHIIAX Ta Mia 13HUX KOJIfX,
TPaHCHOPTYBaHHI, MEPEBajIll Ta TUMYACOBOMY 30epiraHHi CHUIIKMX BaHTaXiB, € OpraHizauis
IIEpeBE3eHHS IIMX BaHTAXIB B YHIBEPCAIbHUX BEIUKOTOHHAKHUX KOHTEWHepax  abo X
NEePEeBE3CHHS BaHTAXKIB BIANPABHUIIbKUMHU MapIIPyTaMHU.
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HIABUIIEHHA BE3IEKA ITPAII PEI'YJIIOBAJIbHUKIB IIBUAKOCTI PYXY
BIJYEIIIB HA CTAHIII CAPHU

Kongaonu .M.
VYkpaiHChKUI Aep)KaBHUI YHIBEPCUTET HAYKH 1 TEXHOJIOT1H

The risks for coupling speed controllers have been identified. The expert method has been
used to assess risks. The number of risk priorities has been determined using the FMEA method.
The risks with the highest value RPN have been identified. Technical solutions for the
minimization of these risks have been offered.

[Ipodecis  perymoBasibHMKAa MmBHUIAKOCTI pyxy BimueniB (PIIPB) € ogniero 3
HaifHeOe3nmeuHimMx mpodeciii Ha 3ami3HUYHOMY TpaHcnopti. IliaBumenHs Oesmeku mpari
PEryIOBANIbHUKIB € HAaJ3BUYAITHO aKTyaJlbHUM MHUTAHHSAM, BUPIIIEHHS SIKOTO PO3MOYMHAETHCS 3
OILIIHKY PU3HKIB, TKUM MiJIATAIOTh MPAIiBHUKY JaHO1 mpodecii.

MeTo10 TOCIIIPKEHHS € MiABUIICHHS O€3MeKu PyXy MpH MPOBEECHHI PO3ITYCKY COCTaBiB Ha
copTyBaJIbHIH Tipi ctanuii CapHu.

[IpeameTom nmocmipkeHHs € 3a0e3medeHHsT O€3MEeKH Mpalll PeryJoBATHHUKIB IIBUIAKOCTI
PYXy Biguemis.

Cranmist CapHu € BY3JIOBOIO JITLHUYHOIO CTaHIli€l0 [-ro Kiacy, sika Ma€ Bl TIpKH Majoi
noTyXHOCTi. Ha ycixX ranpMiBHUX MO3ULISAX BUKOPUCTOBYETHCS pydYHA Ipals PeryIroBaIbHUKIB
IIBUIKOCTI PyXy BiTYETiB.

Jl7is BU3HAYCHHS IOTCHIIIHHUX PU3UKIB HACTAHHS HEIIACHUX BUMAJKIB, SKUM MiISTAI0Th
PIIIPB mpoanamizoBaHi BUAM POOIT, SKI HUMH BHUKOHYIOThCSA. Cepen MaHMX poOIT HaHO1IbII
MOTEHIIIHHO HEOE3MEYHOI0 € BCTAHOBJICHHs OalliMakiB ITiJI KoJieca BaroHiB y mporeci ix
PO3IIYCKY.

st oninku pusukiB BukopuctaHo Meron Failure Mode and Effects Analysis (DPMEA),
SIKUH TOJISITa€ Y BH3HAYCHI JJI KOKHOTO BHJY PU3UKY JTOOYTKY TPHOX CKJIAJJOBHX: CEPHO3HOCTI
PHU3HUKY, WUMOBIPHOCTI HOTO HAacTaHHsS Ta MOXJIMBOCTI BUsBJICHHS. Lleli moOyTOK Ha3MBAETHCS
YHCIIO MPIOPUTETHOCTI pu3uKy RPN. Pusuk, s skoro 3HaueHHs RPN € HaliBHIIUM, BUMarae
MEePIIOYEPTOBUX 3aXO0/IIB I HOTO MiHIMIi3aIlii.

Ha ocnoBi nepeniky poOit, mo BukoHytoThcst PILIPB, Oynu BuOpaHi TpuHaAUSATh BUIB
PH3HKIB, sIKI 3aHECEH] IO ONMUTYBAJbLHUX aHKET. AHKETH OYyJM PO3/JaHi ABOM rpymnam ¢axiBIliB:
PIIPB cranuii CapHu Ta iHCIIEKTOpaM 3 OXOPOHM Mpalli CIy>O OXOpPOHH Mpali CTaHLid, AKi
MarOTh COPTYBaJIbHI ripku. Bcroro Oyno 3amoBHeHO 20 aHKET, y KOXKHINA aHKET1 OyJia IHCTPYKITIS
3 11 3alIOBHEHHS.

OOpoOka pe3ynbTaTiB OMUTYBAaHHS MPOBOAUIIACH 3 BUKOPUCTAHHSIM METOAY E€KCHEPTHUX
OLIHOK Ta OIIIHIOBAHHSAM Y3TO/KEHOCTI JIyMOK €KCHEpTiB. Y pe3ynabTaTi JOCHiKEHHS
BCTAHOBJICHO, IO Y3TO/KEHICTh 3a0€3MeUyeThCS SIK MK €KCIIepTaMU OJIHI€T TpyIH, Tak 1 MK
rpymHamH.

Po3paxyHok mokazaB, 110 HAWBUIIUN TPIOPUTET MAIOTh PU3UKU TPABMYBAHHS BiIUEIIOM
IpU MEPeXoAl yepe3 KO0 Ta MpU MOCTaHOBII ranbMiBHOTO Oammaka. [1oOyToBi pu3uku Ta
PHU3HKH, Y OCHOBI SKHUX JIe)KAaTh IPUPOIHI YMHHUKH, MAIOTh HU3bKHI PiBEHb IPIOPUTETHOCTI.

Jns MiHIMIZalil pU3MKIB 3 HAMOLIBIIMM YHCIOM MPIOPUTETHOCTI 3aIpPONOHOBAHO
3aCTOCYBaTH MEXaHi30BaH1 3acOo0M ISl CIIOBUILHEHHSI PyXy BaroHiB Ta MicIsl iX pO3MIIICHHS.
[IpoananizoBaHo pi3HI BUAM BAaroHHUX YIOBUIBHIOBAYiB, SIKI BUKOPHUCTOBYIOTHCS Ha TipKax
Majoi TMOTYXHOCTi. BCTaHOBIIEHO OCOONHMBOCTI KOHCTPYKIIi, IO BHU3HAYalOTh cdepy iX
3aCTOCYBaHHS.

3anporoHOBaHI 3aXOu CHPHUATUMYThH TIJIBUINEHHIO O€3MeKH pyxy IpH IPOBEACHHI
PO3IIYCKYy COCTaBiB Ha COPTYBaJbHii ripii cranuii CapHu.
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HNIABUIMEHHA E@EKTUBHOCTI OPUFAHBAI_[Ii POBOTHU
BAHTAKHUX CTAHIIHN

Komemrox O.B.,
Jlep>kaBHUH yHIBEpCUTET iIHOPACTPYKTYpPH Ta TEXHOJOT1H

Rail transport is the basis of the transport system. we are Ukraine, so the effectiveness of
its work significantly affects the functioning economy of the whole country. Modernization of
the station will improve freight performance. In this regard, the theme of the work is aimed at
improving the organization of freight stations.

B edektuBHili opranizamii MmepeBi3HOTO TMPOIECY 3ali3HWYHI CTaHIIi BiTITPaOTh
BOXJIUBY pOJIb, JOMOMararouu 3ale3nedyBaTH O€3MeKy pyXy, pallioOHaIbHE BHUKOPHCTAHHS
PYXOMOTO CKJaay, IiJIBUIICHHS TPOIYyKTUBHOCTI Tpalll MpaImiBHUKIB TpaHcropTy. Baprto
CKa3aTH, 10 BaHTAKHUU BaroH 3HAXOJUTHCS HA CTaHIlsAX Ommu3bko 80 % i3 3araapbHOrO Yacy
CBOro o0OpoTy. A caMe Ha IUIBHUYHUX 1 COPTYBAJIbHUX CTaHIISAX BiH 3HaxoauThes 30 — 40%
yacy o6opoty. Tomy OCHOBHUMH (aKTOpaMu HPUCKOPEHHS OOOPOTY BaroHy i CKOPOUYCHHS
eKCIUTyaTallliHUX BHUTPAT € IMIJABUIICHHS €()EKTUBHOCTI TEXHOJIOTIH POOOTH 3alli3HUIHHUX
craHuiid. HaiOinpina yBara npuaiiieTbcs caMe YAOCKOHAJICHHIO POOOTH 3alli3HUYHHUX CTaHILH.
3ani3HUYHI CTaHIIl OepyTh y4acTh B OpraHizallii mepeBi3HOro Mpolecy Ha BCixX Horo eramax. Ha
CTaHI[ISIX BUKOHYETHCA HE TITbKM HABAaHTAKEHHS Ta BHUBAHTAXXCHHS BAHTAXIB, MOCAJKa Ta
BHCAJIKa TACaXUpiB, aje ¥ TEXHOJOTIYHI omeparii 3 moi3gamMu, BaroHaMH Ta BaHTaKaMU
Ha craHmisix 37iHCHIOETBCS KOHTAKT 3aji3HHUIL 1 KIIEHTIB, 3IIHCHIOETHCS OOepTaHHSA
BaroHOIMOTOKIB, PO3MIIIYIOTECS OCHOBHI MPUCTPOI ¥ CIIOPY/H, 10 3a0€3MeUyOTh MePeBE3CHHS
NacaXUpiB 1 BaHTaXiB. TOMy BUKOHAHHS OCHOBHHUX SIKICHMX 1 KUIbKICHUX TOKa3HHKIB POOOTH
3QJII3HUYHOTO TPAHCIIOPTY, SKICTh OOCITYyrOBYBaHHS, CBO€YACHICTh JOCTaBKH BaHTAXIB 1
MaCaXUPIB 3aJICKUTH Bl €PEKTUBHOCTI poOOTH CTaHIIIH

3ami3HUYHA BaHTaXXHA CTaHINA sIBJIsEe coO0r0 OaratodasHy OaraTokaHajdbHY KEpOBaHY
CHCTEMY MAacoBOTO OOCIyroByBaHHS, BXIAHUN TMOTIK SKOI YTBOPIOIOTH 00’€KTH, 110 BUMAararoTh
00CITyroByBaHHs Ha CTaHIli ( TOi3aM, COCTaBH, JOKOMOTHBH, BaroHu). JIJis miaBUIECHHS
e(EeKTUBHOCTI BAHTAXHMUX IIEPEBE3CHb IOTPIOHO BIPOBAIKYBATH IEPENOBI TEXHOJIOTI],
MOCTIHHO  YJOCKOHAIIOBATH OpraHizaiii Tmpoiecy TMepeBe3eHh Ta YIPaBIiHHA HHUMH,
NPUCKOPIOBATH  PO3pOOKM Ta BIPOBAIKYBATH aBTOMATH30BaHI CHUCTEMHU  YIPaBIiHHA
3QIII3HUYHUM TpaHcnopToM. [lokpammTe poOOTYy BAaHTaKHOI CTaHINI MOXXHa 3a JIOIIOMOTOIO
YIOCKOHAJIEHHS KOJIIHHOTO PO3BUTKY ICHYIOUHX CTaHLIH. MakcumanpHa
B3a€EMO3aMIHIOBAJIbHICTh BAaroHIB JIJI1 BaHTaXIB MO MPUOYTTIO Ta BIAMPABJICHHIO JACTh 3MOTY
CKOPOTUTH MOPOXKHii mpoOir. IlopoxHiii mpoOir — pyx TpaHCIOPTHOTO 3aco0y 6e3 BaHTaXy Bij
NYHKTY HaBaHTKEHHS JI0 MyHKTY HaBaHTaKCHHSI.

[Tokpamutu poOOTY BaHTaKHUX CTAHIM MOXKHA TaKOX 3a JOMOMOTOI OHOBJIEHOTO
napky BaroHiB. JIJiss mporo mMOTpiOHO 3MEHINUTH KiIBKICTh MPHUBATHUX BAHTAXHUX BaroHiB,
OCKIUJIBKM 3’SIBIISATHCSI JI0OIaTKOBI 0OCSATH MaHEBpOBOi poOOTH mix 4ac MOOIpKH BaroHiB Mij
HAaBaHTAKCHHS Ta Mia 4ac (opMyBaHHS COCTaBiB. 3HaUYHAa 4YaCTHHA TEXHOJOTIUYHUX OIepallii
HA BaHTXHUX CTaHISIX TMOB’S3aHa 3 BHUKOHAHHSAM MaHEBpOBOi pobOotn. (OCHOBHUMH
METOJaMH HOPMYBaHHS TPHUBAJIOCTI MaHEBPOBUX HAIMBPEHCIB € METOJ pPO3paxyHKOBHUX
napamMeTpiB, METOJ TATOBUX PO3PAaxXyHKIB 1 METOJl aHATITUYHHUX PO3PaxXyHKIB.

Ha croromnimHiii 1eHh B yMOBaX 301JIbIICHHS 00CSTY MEpeBe3eHb BAKIUBUM (DAKTOpOM
30epeKeHHS KOHKYPEHTOCIIPOMOXHOCTI 3ali3HUYHHMX CTaHIIA Ta 3ali3HUILI B IUIOMY €
NIPUCKOPEHHS TEMITIB JOCTAaBKM BaHTaXiB. TOMy akTyaJdbHHM € PO3IJIS] MUTAHHS 3MCHIICHHS
MPOCTOIB BAaroHiB Ha CTaHI[iSAX, 30UIBIICHHS TPAH3UTHOCTI BAarOHOMOTOKIB, 3a0e3MeueHHs
0e3MepenIKoaHOr0 MPOIyCKY.
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HIJIXOJU ERA 0 3SMEHIIEHHS TPAHCHOPTHUX IOJIH ITPH
INEPEBE3EHHI HEBE3IIEYHUX BAHTAZKIB 3AJIIBHUYHUM TPAHCIIOPTOM

[epouna C.K., crynenTka rpynu 3-TT dakynbrery YnpasiaiHHS 3a13HIYHUM TPAHCTIOPTOM,
HaykoBu# kepiBHuK KOpuenko O.I'., k.T.H., J011.,
KuiBcbkuii IHCTUTYT 3aTI3HUYHOTO TPAHCTIOPTY
Jlep>kaBHOTO YHIBEpCUTETY 1H(PPACTPYKTYpHU Ta TEXHOJOTIH

Annotation. Statistics of transport accidents has been considered while transporting
hazardous loads. Factors which influence the safety of transportation of hazardous loads ahave
been formed. The author has suggested the complex of organizational and technological
measures to increase the safety of transportation of hazardous loads.

OOcsar mepeBe3eHb HEOE3NMEUYHWX BAaHTAXKIB MOCTIHHO 301IBIIYIOTHCS. 3alli3HUYHUM
TPAHCIOPTOM MEPEBO3ATHCS XiMiYHi, O10JIOTIYHI Ta pajiOaKTHBHI BaHTaxi. BmacTuBocTsaM, 1110
MpuTaMaHHI HEOE3MEeYHUM BaHTa)XaM, 3a HAsBHOCTI MEBHUX (HaKTOpPIB MOXYTh I dYac
NIEPEBE3CHHS CIPUYMHUTH BUOYX, MOXKEKY, MOLIKOPKEHHS TEXHIYHUX 3ac00iB, MPUCTPOIB,
cropyZl Ta IHIKUX OO’€KTIB, 3aMOMISITH MaTepiajbHI 30MTKH 1 IIKOAY JOBKIJUTIO, a TaKOX
npu3BecTH 110 3aru0eni, TpaBMyBaHHsS, OTPYEHHS JIIOJCH, TBapuH Ta HABKOJIHUIIHHOTO
cepenoBuia. ToOTo nmepeBe3eHHsI HEOE3MEYHUX BAaHTAXKIB € AKTOPOM PU3HKY.

3a ganumMu AT «YKp3ami3HHLS» MOKAa3HUKUA OE3MEKH PyXy JAEMOHCTPYIOTh IOCTYIOBE
MOKpAaIlIEHHS.

AHati3 TeXHIYHUX pO3CIIiyBaHb TPAHCIOPTHUX MOJiH (aBapiil) Ta craHy aBapiifHOCTI Ha
3aII3HUYHOMY TpaHcmopTi 3a 2019 pik mokaszye KOHIEHTpAIlII0 BUIAJIKIB CXOMKECHHS 3 PEHOK
PYXOMOTO CKJaay 3aJli3HMYHOTO TPAHCHOPTY Ha 3ali3HMYHUX CTaHIIIAX 3arajibHOTO
KOPUCTYBaHHS Ta M i3HUX 3QII3HUYHUX KOJIAX CyO’ €KTiB rOCIOJAPIOBAHHSA, K1 MPUIATAIOTH
710 KOJi# 3arajJbHOTO KOPUCTYBaHHS.

€Bporeiicbke AreHTCTBO 3aii3HMUHUX mnepeBe3eHb (ERA) po3pobuno pekomennarii
II0JI0 BIIPOBAKEHHSI HA 3aJII3HUYHOMY TPAHCIOPTI KpaiH €BpoOIU NPUCTPOIB BUSBICHHS CXOIY
3 pyXOMOT0 CKJaay 3 peiok. [HCTpyKiii 010 KOPUCTYBadiB JETEKTOPIB CXOKEHHS 3 PEHOK Ta
3aIliKaBJICHMX CTOPIH: Il PEKOMEHJAIii TOBHMHHI BHUKOHYBAaTHCS 0€3 IIKOAHM YHUHHOMY
3aKOHOJABCTBY; OyJIb-sIKHII KOPUCTYBau BaroHiB, OOJIAAHAHUX JETEKTOPAMU CXOJDKEHHS 3
peroK, MOBUHEH OyTH MpoiH(GOpMOBaHU MTPO YMOBH BUKOPHUCTAHHS TaKUX BaroHiB, SIK MPaBUIIO,
3a3Ha4YeHi B TEXHIYHOMY (paiii BaroHiB, BKJIIOYAIOYM iH(OpPMAIIIO LIOJ0 OIMUCY, OOMEXKECHb
BUKOPHCTAHHS Ta BHUMOT JIO TEXHIYHOrO OOCIyroByBaHHS (BCTaHOBJIGHOTO) JIE€TEKTOPIB
CXOJDKEHHS 3 pelok. Skmo s iHopmallis BiACYTHS, TEXHIUHUI (aiin BaroHa ciiJi OHOBUTH
BIJIMOBITHO /10 YMHHUX BUMOT II0JI0 PO3MIIIEHHS HA PUHKY BaroHiB; BianmoBigHo 10 CSM moma0
omiHku Ta ouinku pusukiB (Permament Kowmicii (€C) 2015/1136 Bin 13 mumas 2015 poky mpo
BHECEHHS 3MiH 10 iMruieMeHTamiitHoro Permamenty (€C) Ne 402/2013 mpo 3aranbHuli METOA
0e3meKH JUIsl OLIHKM Ta OL[IHKU PU3HKIB), Ta BPAXOBYIOUHM PU3HKH, KI MOXKYTh OyTH, 3aJTi3HUYHI
MIMPUEMCTBA Ta KEPIBHUKH 1HPPACTPYKTYpH TMOBUHHI BUPIIIUTH, YU CTBOPIOE BUKOPHUCTAHHS
TAKOT'0 MPHUCTPOIO B CKJIAJI MOT3/1iB 3HAUH]1 PU3UKU B KOHTEKCTI IXHBOI JiSUTBHOCTI.

Haronomryerscsi, MOKM II0 HEMae 3aKOHOJABYMX BHUMOT MIOJO BHUKOPUCTAHHS YH
HEBUKOPHUCTAHHS JIETEKTOPIB CXOMKEHHS 3 PeHOK Ha OYyIb-sIKUX TUNAX BAaHTAXKHUX BAroHIB, IS
cuTyarlisi KBamiiKyeTbCsl SIK «BHUKOPUCTAHHS 3a BJIIACHMM OaxkaHHsaM». ERA mpaitoe Han
MOCTIHHUM CKOPOYEHHSM CXOJIB BAaHTXKHUX IOI3/IB 3 PEHOK 3a JOMOMOTOI0 Pi3HOMaHITHUX
3aXO0iB, a TAKOXXK KOHTPOJIOE MISUIbHICTh 3aIlIKaBICHUX CTOPiH y cdepi 3anmobiraHHs cxojam 3
peiiok Ta oM’ IKIICHHS iX HACTI/AKIB.
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MOPIBHAJIBHUI AHAJII3 PE3YJIBTATIB PO3PAXYHKY I'AJIbMIBHOI'O
HIJIAXY PYXOMOI'O CKJIALY 3A PI3BHUMU METOJAMHU

Kymnepyk HO.IL.
VYkpaiHCbKHii Aep>KaBHUHN YHIBEPCUTET HAYKH 1 TEXHOJIOT1H

The regulation documents related to the rolling stock braking system and its testing were
analyzed. The braking distance used four methods of calculation was calculated. The concept of
a rolling stock testing centre was developed.

Bix TeXHIYHOTO CTaHy raJlbMiBHOT CHCTEMH PyXOMOTO CKJIaJy HAapsAMY 3aJICXKHUTh Oe3meKa
PYXy 3ai3HUIb, TOMY IIMTaHHS YAOCKOHAJCHHS TalbMIBHHX pPO3PaxyHKIB Ta MPOBEACHHS
BUIIPOOYBaHb raJIbMiBHUX CHCTEM € Ha/I3BHUYAITHO aKTyalbHUM.

Merotro poboTH € miABUIIEHHS O€3MeKu pyxXy Ha 3ali3HUIMX YKpaiHH IUIIXOM
YIOCKOHAJIEHHS TEXHOJIOT1{ ralbMiBHUX BUIIPOOYBaHb PyXOMOTO CKJIa/ly Ta METO/IIB PO3PaXyHKY
ranpbMiBHOTO HUIIXy. OO0’€KTOM IOCHTIDKEHHSI € TaJlbMiBHAa CHCTEMa TeIioBo3a cepii 2M62,
IPEIMETOM JIOCTIKEHHSI - METOJM PO3PaXyHKY TaJbMIBHOTO IUISAXY Ta METOAM TaJIbMIBHUX
BUTIIPOOYBaHb PYXOMOTO CKJIaTy

Bubip 00’ekTa noCmiKeHHS, a came TeIuioBo3a cepii 2M62 MOSCHIOETbCS THM, IO JI0
IPOTO Yacy JaHl TEIUIOBO3W 3HAXOIATHCS Yy eKCIUTyaTamii Ha €BpPONEHCHKUX 3aTI3HHIISX.
Hanpuknan, y Ilompmii Ha chOrofHi eKcIulyaTyeTbes Onmu3pko 250 TeruioBo3iB 1€l cepii.
binbmiicth 3 HHUX YK€ MOJEPHI30BaHI, B OCHOBHOMY IUIAXOM 3aMiHU JBUTYHA. TeXHiuHI
XapaKTePUCTHKH TalbMIBHOI CHCTEMH JaHOTO TEIUIOBO3Y CTalM BUXITHUMH JTaHUMHU JUIS
MIPOBEICHUX PO3PAXYHKIB.

HopMaTuBHUMHU AOKYMEHTaMH, SIKi BU3HAYAIOTh TEXHIYHI BUMOTH JI0 TaJbMIBHUX CHCTEM
kpaina y €C e nupektuBa 3 inteponepabenbHocTi, TCl «JIOKOMOTHBH Ta MacakKUPCHKHMA
PYXOMHUI CKJIaJ» a TaKOXK €BpoIeichki HopMH. B Ykpaini — 11e ycim BijoMi 6a30Bi HOpMAaTHBHI
nokymentu: IITE, IncTpykmis 3 ekcrulyatamii TaidbM Ta I1HCTPYKLiS 3 TEXHIYHOTO
00CITyTOBYBaHHS TaJIbMIBHOTO YCTaTKyBaHHS.

[Ipu ananisi eBpornelcbkoi HOPMAaTUBHOI 0a3u BUSBJIEHI OCHOBHI BiIMIHHOCTI y BUMOTax
0 TajabMiBHUX cucTteM. OJHIE€I0 3 HAMBaXIHMBIIIUX € MOXJIMBICTh Yy MAaIllMHICTa BIIMIHUTH
KOMaHJy €KCTPEHOro rajJlbMyBaHHs, IO MOJAHAa 3 Moi3/l1a y BHIAJKaX, KOJW 3yNHHKA MOi3/a
MIPU3BEJIE M0 III€ TIPIIUX HACTIAKIB (HAIPUKJIIA, 3yMTMHKA B TYHEI MPH MOXKEX1 Y BaroHi).

Amnaiti3 HopMaTUBHOI 0a3M MOKa3aB, 110 TaJbMIBHI PO3paxyHKH € HEBiJ €MHOIO YaCTHHOIO
nporiecy BUIPOOYBaHb, aJKe MPH BUIPOOYBAHHSX IMOPIBHIOKOTHCS PE3YJIBTaTH TEOPETHUYHOTO
PO3paxyHKy 3 (PAaKTUYHO OTPUMAHUMH JAaHUMH. ¥ pOOOTI TalbMIBHHH NIIISX TerioBo3a 2M62
PO3paxoBaHO 3a JIOMOMOT0I0 YOTHUPHOX CIIOCOO1B.

SIK 1 OUiKyBaJIOCh, JJIS1 BUIIAQAKY OJJHOTO JJOKOMOTHBA PE3yJIbTaTH PO3PAXYHKY 3a PI3SHUMHU
croco0aMu BiPI3HAIOTHCSA. Y TIPIIOMY BHMNAAKY (IJIs CITYCKY - 6 THUCSIYHHMX ) PI3HUIIS CTAHOBUTH
17%. 1le mie pa3 migTBepAKy€e HEOOXITHICTh NMPOBEIACHHS TaJIbMiBHUX HAaTYpPHHUX BUIPOOYBaHb
JUTSL yTOUHEHHSI METOIIB PO3PaXyHKY.

Ha ocHoBi HampalfoBaHb BITYM3HSIHUX 1 3aKOPJAOHHHMX YYEHHX 3aIpOIIOHOBAHA METOJMKA
ranpbMiBHEX BUIpoOyBaHb. lle BumpoOyBaHHS Ha €(EKTHUBHICTH, CTAOUIBHICTH POOOTH, IiIO
NPOTHIO3HOTO 3aXHUCTY, CHCTEMH 3aMiIlIEHHSI TOLIIO.

Jlnst mpoBeieHHs TalbMIBHUX Ta IHIIWX BUJIB BUIPOOYBaHb PYXOMOTO CKJIaay B YKpaiHi
JTAaBHO Ha3pijia HeoOX1IHICTh CTBOPEHHS BUMTPOOYBAIBHOTO MOJIITOHY.

3anpornoHOBaH1 3aX0U CIIPUATAMYTh IIBUIICHHIO O€3MEKH PyXy Ha 3ai3HULAX Y KpaiHU
IIJIIXOM YAOCKOHAJEHHS TEXHOJIOTI] TajlbMIBHUX BHIPOOYBAaHb PYXOMOI'O CKJIaJy Ta METOJIIB
PO3paxyHKy TajlbMiBHOTO IIJISXY.
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INPUMEHEHHUE POBACTHBIX OIEHOK ITPA AHAJIA3E
JAOPOXKHO-TPAHCHHOPTHBIX ITPOUCIHECTBUH
HA A3BIKE IPOI'PAMMMWPOBAHUSA PYTHON

3axoxasa E.M.,
Hayunslii pykoBoautens: ['ongoduna T. A.
benopycckuil rocy1apCTBEHHBIM YHUBEPCUTET TPAHCIIOPTA

The purpose of the article is to give the reader some information on the exploratory data
analysis. This analysis is used to find relationships between variables. And various ways of
assessing the central position are also considered. In the course of the work, an assessment was
made of the central position of the number of deaths in road accidents for 2020, depending on
the state of the road and weather conditions.

Over the past decades, there has been a growing understanding of the fact that some of
the most common statistical procedures are very sensitive to fairly small deviations. Therefore,
there is an exploratory data analysis that allows us to take into account the impact of these
emissions. The results of the work led to the conclusion that the best indicator of the central
position in this case is the arithmetic mean.

B Hacrosmee BpeMs [ IpenBapUTENIbHOTO aHAIW3a JaHHBIX YacTO MPUMEHSIETCS
pa3BeJOYHBI  aHaANM3, TO3BOJSIONIMK  BBIIBUTH  Hambonee  OOIIME  3aBHCHMOCTH,
3aKOHOMEPHOCTH U CBOMCTBA aHAJU3UPYEMbIX BeNMYMH. [IpuMeHsieTcs sl HaXOXIACHUs
CBs3EH MEXIy MEePEeMEHHBIMH B CHTYAIllMsIX, KOTJIa alpHOPHBIC MPEACTABICHUS O MPHPOIE
ATUX CBSA3EH OTCYTCTBYIOT MJIM HEAOCTATOYHBI.

Hapsiny co cpegnum apu@meTHuecKUM 3HAYEHHEM, HEIOCTATKOM KOTOPOTO SBIISIETCS
WCKOKEHUE JaHHOW BEIIMYMHBI BBIOPOCAMHU U ACHMMETPUYHBIMHU JaHHBIMU, JUISI Pa3BEIOYHOTO
aHaJlM3a HCIONIb3YIOT MEIHaHy U Jpyrue poOacTHbIe OIleHKH. MeauaHa, Mo CpaBHEHHUIO CO
CpeIHUM, UCTIOIB3YIONINM a0COIIOTHO BCE HAOIIOICHUS, 3aBUCHT TOJIBKO OT 3HAYCHUH B IIEHTPE
COPTUPOBAaHHBIX JaHHBIX. Menuana Ha3bpIBaeTCsl pPOOACTHOW OICHKOW  IIEHTPAIBLHOTO
MOJIOKEHHUS, TIOCKOJIbKY OHA HE HAXOAHUTCS TMOJ BIMSHUEM BBIOPOCOB (TIPEIECIBbHBIX CIy4aeB),
KOTOpbIE MOTYT HMCKa3UTh pe3ylbTaThl. BpiOpoc — 3T0 nm00oe 3HaueHue, KOTOpOe CHIIBHO
yAaJIeHO OT ApYTUX 3HaYeHWi B HaOope NaHHBIX. BBIOpOC Kak TakOBOHM He JenaeT 3HaueHHUe
JAHHBIX HEJIOYCTUMBIM MM OIIMOOYHBIM.

Pa3HOBHIHOCTBIO CPEIHETO SIBIISETCS CPEAHEE YCEUEHHOE, KOTOPOE BBIUUCISAETCS MyTeM
oTOpacbiBaHUSl (PUKCUPOBAHHOTO 4YHCJIa COPTUPOBAHHBIX 3HAYEHUI C KaXJIOro KOHLA
MOCIIEOBATEIPHOCTH U 3aTeM B3SATHS CPEIHEr0 apu(PMETUYECKOTO OCTABIIMXCS 3HAYCHHIA.
CpenHee ycedeHHOE MOKET CUHMTAThCS KOMIIPOMHCCOM MEXAY MEIUAHOW M CPEeJHUM: OHO
YCTOWYMBO K TMpENeIbHBIM 3HAYCHHUSM B JAHHBIX, HO HCIHOJB3YeT OOJbIIEe TaHHBIX JIS
BBIUHCIICHUS OLEHKU LIEHTPAIBLHOTO MOJI0XKEHHS.

B kadecTBe mprMepa pa3BeIOYHOTO aHAIN3A JAHHBIX PACCMOTPUM OILICHKY [IEHTPATHLHOTO
nojoxkeHus umcieHHoctd morubommx B JTII 3a 2020 rom mo I'omenbckoii oOiactd B
3aBHCHMOCTH OT COCTOSIHHSI IOPOTH U TIOTOJIHBIX YCIIOBHIA.

Boruncnum  cpenHee, cpenHee yYCEYEHHOE W MEAMAaHy YHMCICHHOCTHM MOTUOIINX,
UCIONB3Ysl SI3BIK TporpamMmmupoBanus Python. [lns storo moakmrounm Oubmmortexku Pandas,
Statistics u HekoTopsie apyrue moayiu. Pandas — 3To BeicokOypoBHeBas Python-6ubnmorexa
JUIS  aHalM3a JaHHBIX. Mopaynb statistics mpemoctaBnseT (QYHKIMH AT BBIYUCICHUS
MaTeMaTHUYeCKOW CTAaTUCTUKH YHCIIOBBIX (BEIIECCTBEHHBIX) JaHHBIX. HaMm moHamo0sTcs GyHKIHS
mean() — 17151 BBIYUCIICHUS CPETHETO, a TaK ke GyHKIus median() — /U1 BRIYUCICHUS MEIUAHBI.

CpenHee yce4eHHOE€ MOKHO BBIYMCIHTH C Tomombio (yHkmuu trim mean(file[‘..."],
0.1), conepxameiics B monyie stats. B nannom ciydae 0.1 no3Bossier He yunutsiBaTh 1o 10%
JAHHBIX B Havaje M KOHIIE TaOIuIIbl (BBIOPOCOB).
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B pesynbrare 00pabOTKM AaHHBIX TMOJIy4aeM, YTO B IIEJIOM CPEIHEE YMCIIO MOTHOIIMX
0,1482965932 3a 2020 rom u cpennee yceueHHoe 0,052369077 ornauvaroTcsi, T. K. HE
YUUTBHIBAIOCH BiUsiHUE BEIOpocOoB 10%, a Mmennana numeet 3HaueHue 0.

Jlanee paccCMOTPUM CPETHIOI0 YUCIEHHOCTh MOTMOIIMX MPU CYyXOM COCTOSIHUHM JOPOTH:
cpennee uncio nmoruommx coctaiseT 0,131965, cpenanee yceuennoe 0,0329670327, meauana 0.
ITpu Mokpom coctostHuU a0poru cpeanee uucio norudmmx 0.189189, cpennee yceuennoe 0.1,
Menuana 0. [Tpu 3aCHEKEHHOM COCTOSIHUM JOPOTH, PHIXJIbIA WJIM YBJIQXKHEHHBIA CHET, CpPEIHEE
gucno morubmmx 0.3333333, cpennee yceuennoe 0.3333333, mequana 0.

Tak HanGomplee 3HAUEHNE CPETHEr0 YCEUEHHOT0 HAOMI01aeTCsl IPU MOKPOM COCTOSIHUM
noporu u coctasisier 0,1. Ilpu 3acHexxeHHOM cocTossHUM Aoporu BiusiHe 10% BBIOpOCOB He
UMeeT 3Ha4YeHMs], TaK Kak MMEeTCs BCero 3 ciyuyas, U3-3a 4ero He OoTOpachlBajJoCh HH OJHO
3HayeHue. Ho mpu orOpachiBaHMM 10 OAHOMY 3HAUYEHHUIO C KaKJOW CTOPOHBI OCTAeTCs OJHO
3HaueHue, paBHoe 0, ¥ TorAa cpenHee yceueHHOe OyIeT paBHO MEIMaHE.

Takwue e n3MepeHus: MOXKHO MPOBECTH T10 JIFOOBIM IPYTHM KPUTEPHUSIM.

AHanu3upys JaHHYIO0 paboTy, MOXKHO clieJaTh BBIBOJ O TOM, YTO B JIaHHOM Ciyd4ae
MeJMaHa SBISETCS HAWXYJIIIMM TIOKa3aTeleM OIEHKUA IIEHTPATLHOTO TIOJOKEHUS U ee
WCITOJIB30BaHUE HE ABIACTCS 3PPEKTHBHBIM.

[Tokazatenu cpemHEro M CpPEAHEr0 YCEYEHHOrO0 3HAYMTEIbHO OTIMYAIOTCSA, YTO
00BsICHsETCS OoTOpachiBaHMEM KpaWHWX 3HadeHWH. Tak Kak 4YMCIIO MOTHOmMUX KojeOjeTcs B
npenenax or 0 mo 3 (BBIOpOCHI HE3HAYUTENbHBI), JYYIIUM IIOKa3aTeNeM IEHTPAIbHOTO
MOJIO’KEHHUS B JAHHOM CJIy4ae SIBJISIeTCS cpefiHee apu(MeTHIecKoe.
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ITPOBJIEMHI IIMTAHHA MIDKHAPOJHUX ITEPEBE3EHDb
3 YKPAIHHU J1O €BPOITU

Kimgynn O. M. — cryaent rpyrmu Y3 20118, JII YVAVHT,
HayKOBUI KOHCYNbTAaHT — ba0’ sk M.O., k.1.H., gou., JII VIYHT
JIbBIBCHKHIT THCTUTYT YKpaiHCHKOTO JE€PKaBHOTO YHIBEPCUTETY HAYKH 1 TEXHOJIOT1H

The paper analyzes the problematic issues of international transportation from Ukraine to
Europe on the scale of the Lviv Railway. It is concluded that the modernization of infrastructure
in small areas of Ukraine can provide uninterrupted cross-border connections with neighboring
countries.

Jlnst YKpaiHu iCHYIOTh MOXJIMBOCTI OpraHi3alii TpaHCKOPAOHHHX IMOI3/iB, SIKi MAIOTh CBOI
MEePCNEKTHBU 3 TIEBHUMHU TpyJaHOIIamMHu. JIbBIBCbKA 3alli3HUIIT Ma€ IUTAaHW Oprafizaiii
MDKHApOJHHMX TMOI3/iB, SKi MepeadavyaroTh BUKOPUCTAHHS AUISHKH KOMOiIHOBaHOI Koiii abo
MOTIMOJICHHS ITUPOKOI B €EBPONIEHCHKUIA MPOCTIp, 30Kpema: MykaueBo — Jlebpenien — bynanerr,
Voxropon — Kommmne, Kuis — Codis, a Takox 10 PymyHii.

VY 3B'sI3Ky 3 IIUM, HAMH MIPOAHAIII30BAHO MOXJIMBOCTI JUIsl OpraHi3allli Takux CIoJydYeHb, a
TaKOX BUCBITJICHHS MPOOJIEM 3 SIKUMH MOKe 3ITKHYTHCS "YKp3ai3HuL" uM i mapTHepu.

[Ticna 3amycky moizga Kwuis-Ilepemunuib Ykp3ami3HULS BIiIKpUBAE PyX HAa MapuipyTi
Kogenp-Ilarop6 Ta 03By4dye HOBI IUIAaHM IIOJAO TOKPALICHHS 3aJi3HUYHOTO CIIOMYYCHHS 3
€BPONEHCHKUMH KpaiHaAMHU.

Ha pinsaui Kosens — Ilarop6 — 3aBagyBka KOMOIHOBaHA KOSl TPOCTATIIACS BiJ
ykpaincbkoro KoBenst 10 MoJbChbKO1 BaHTaXKHOI cTaHIlli 3aBajyBKa, MPOXOSIYN Yepe3 CTaHIIii
ITarop6 Ta mpukopaoHHY Jlopoxychk. Ii mopxkuna ckmamae 99 kM. Ha ykpaiuchKili cTOpoHi
Mmarictpaib HeenekTpudikoBana, xoda 10 Kosens enextpudikanis €. Iloabcbkuii Bigpi3ok
enekTpudikoBanuii Ha AuHIN [Taropo — Jlopoxychk.

Mapmipyt obciayroByBaTuMeThCsl peiikodycom Pesa, sikuii OyB po3poOiieHHid crierianbHO
JUTsl TOTpe0 YKPaiHCHKUX 3aJIi3HUIb, TOMY BiH BUKOPHUCTOBYBATUME KOJIIFO 3aBIIMPIIKH 1520MM.
HasiBHicTh kOMOiHOBaHOi minssHku KoBens —I[laropd — 3aBagyBka TakoK J0O3BOJSE 3allyCKaTd
TPaHCKOPAOHHI MOi3AH Ta 3 BAKOPUCTAHHSIM €BPONEHCHKOI KOJii mupuHO0 1435 MM.

[I{oto BaHTaXXHUX MEpeBe3€Hb, TO AisTHKA KoBens — [Tarop6 3apa3 BUKOPHUCTOBY€ETHCS LIS
MepEeBaHTAXEHHS CHPOBUHHM Hacammepen Byriuml. 3okpema, ykpaincbka kommanis JITEK
3akynoBye Byriuwis 3 Ilombii, mepeBaHTaXEHHS 3 €BPOBATOHIB JI0 IIUPOKOKOJIMHUX BaroHiB
BUKOHYETHCSI Ha cTaHIlii Kosenb.

To6to mpoGneMHUM MUTAaHHAM Ha JAaHOMY HAmNpsMKy € BiACYTHICTh eneKTpudikamii
TUTBKH BiJITATYKEHHS Ha CTaHINIO 3aBajyBKa. TE€OpEeTHMUHO TpH eeKTpudikamii JaHOT IUITHKA
MOKHa BHKOPHCTOBYBAaTH KOM(OpPTAOETbHI €IEKTPONOI3 AN 3 €BPONEHCHKOI0 IIHUPUHOI0 KOJMii,
3B’s13aBIIH JIbBIBCHKY 3aTI3HUIIIO 3 €BPOCOIO30M.

[Ile oguH BY3051 AOTHKY €BPOMEWCHKOI Ta MIMPOKOI KOJii 3HaxonuThest y PaBi-Pychbkiit.
Hampukiam XIX cTomitrs 1 AUISHKA TOpPOTH 3BOJAWJIACS SK YacTHMHA BEJIMKOI MaricTpalli:
SpocnaB — PaBa-Pycpka — Cokanb. Tpoxu 3romom mmsx 3'emHanu 31 JIbBoBom. Komiro Ha
YKpaiHChKIA CTOPOHI mepemuin Ha cTagaapT 1520 MM, a Ha TOJIbCHKIA — 30€peryiv KOJIHIITHIO
mmpuny 1435 mMm. Y pesynbrati PaBa-Pycbka crana By3/l10BHM LEHTPOM.

o 2005 poky 3 Bapmasu 10 PaBu-Pycbkoi KypcyBaB peryiasipHuid macaXupChbKui MOi3].
Bin Bukopucras ninsHky I'pebenne — PaBa-Pycbka, ne 30epermnacsi eBporeiicbka Komist. 3apas
KOMO1HOBaHMI BY30J1 BUKOPUCTOBYETHCS JIMIIE JIJIsl BAHTAKHUX I1EPEBE3EHb.

To6to mpobieMHUM MHUTAaHHSAM Ha JAaHOMY HAINpPsIMKY € BIJACYTHICTH enekTpudikamii Big
nepxxkkopaony 1o JIeBoBa. IlpobGnema eBpomeiichkoi komii Bim PaBa-Pychka mo JIsBoBa Bike
BUpillIEHa HAa MIKIEPKaBHOMY PiBHI i OYIKYIOTbCS KOIITH BijJ €BPOCOIO3Y.
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Ha ninsami Yxropon — Tanicka-Kommie ekcruryaTyeTbesl MIMPOKOKOJIMHA JIHIS IS
migBe3eHHs pynu Ha CXigHocnmoBalbKuii MeTamypridHuii komOiHat y Kommme. ¥V 1978 pori
MaricTpaib Oyia enekTpudikoBaHa 1 J0 I[bOTO YaCy BUKOPHUCTOBYETHCS JIMIIE ISl BAHTAKHHUX
nepeBe3eHb: y cepeIHboMy 5-6 moi3aiB Ha 100Yy.

[TpobGnemoro maHOi AUISHKW YIS MACAKUPCHKOTO PyXY € BIACYTHICTH IIMPOKOI KOJIi 10
cranuii Kommie, ockibku 3aKkiH4yeThcss Ha Horo okosuui. ToOTO, MOJEepHI3yBaBIIN KiJIbKa
kutoMeTpiB  komii 1520 MM VYKp3ami3HUIE MOXE CTaTh TiHUM KOHKYPEHTOM IS
aBTOTPAHCHOPTY Ha AUIAHII MykaueBo — Yxkropoa — Komme — Ipara.

[Ipu ctBOpeHHI eBpomeichkoi komi 1435 mm, abo 3pobuBmM ii cywmimieHow, YKpaina
MOY€E OTPUMATH CHOJIYYECHHS 3 yCiMa €BPONEHCHKUMH KpaiHaMH.

Ile omHier0 MOKIMBICTIO Oe3mepeOiiHUX MIKHAPOIHHX MEPEeBE3EHb € OpraHi3allis poooTH
cranmii Yom, sika 3'eqHaHa KOMOIHOBaHOKO KOJII€IO 3 JBOMa JepKaBaMU — YTOPUIMHOK Ta
CnoBauunHow. Ile mimsakum Yom-3axons noBxkuHoio 12 kM 1 Yom-Yiepna-nan-Tucoro-J{oo6pa
JOBXKHUHOIO 14 KM.

[TpoGaemMoro 1aHOTO MI>KHAPOIHOTO CIIOYUYEHHS € IUISHKA KOJIii, o BeJe 0 YTOPIINHH,
sgKa JUIMTBCS HA TPH BIAPI3KH: €IEKTPU(PIKOBAHUN TOCTIMHUM cTpymMoM (cTaHuis Yom),
HeenekTpudikoBaHui (MK cTaHimisMud Yo Ta 3ax0Hb), eNEKTPU(PIKOBAHHN 3MIHHUM CTPYMOM
(cranmis 3axoHb Ta AuIsHKa 3axoHb — Komopo). MixkHapomHi MOi3aM Ha JaHUX AUISTHKAaX
CKJIAIal0ThCSl 3 JJIOKOMOTHBA Ta OJJHOTO BaroHa. YTOPCHKUN MOTAT TATHE TEIJIOBO3, CIOBAIbKUMN
— enekTpoBo3. [ingHka Ha CroBayuuHy eneKTpU(iKOBaHA MOCTIHHUM CTPYMOM, TOMY TaKHUX
CKJIQJIHOIIIB CJOBaKM He MaroTh. i1 3amycky mNpsMOro moizga 3 YTOpIIMHA HEOOXigHO
BUPILIUTH KUIbKA MPOOJIEM, 3 SIKUX HAaHOUIBII MPOOJIEMAaTUYHUM - CTBOPEHHS CYyMIIEHOI KOJii
Bi1 Yxropona no Yoma, sike TUIaHY€ThCSI BUPIIIATH 32 PaXyHOK KOIMITIB €BpOCOO3Y.

TakuM 4YHHOM, MpOAHAII3yBaBIIM MNPOOJEMHI MUTAaHHA MIKHAPOJHHUX II€PEBE3CHb 3
Vkpaian g0 €Bponu MOXHa 3pOOWTH BHUCHOBOK, M0 JIbBIBChKA 3ai3HUIISI TPOBIBIIH
MOJICpHI3aIli0 IHPPACTPYKTYpPH HA HEBEIMYKUX IUITHKAX HA €BPONEHCHKUX HANPSIMKaX MOXKE
3a0e3neunTd Oe3nepediifHi TPaHCKOPJOHHI CIIONYyYEHHS 3 CYCiIHIMH Jep)KaBaMH, IIO JacThb
MO>KJIUBICTh BUUTH Y KPaiHCHKUM 3QJTI3HUIISIM Ha MIDXKHAPOIHUHN PIBEHb.
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IMPOI'HO3UPOBAHMUE YNCJIA IOI'MBIIUX B ATII B PECITYBJIMKE
BEJIAPYCDH K 2025 T'OY

[lyct O. H.,
Hayunblii pykoBoauTens: K.T.H., fou. Azemma C. A.
benopycckuii rocy1apcTBEHHbI YHUBEPCUTET TPAHCIIOPTA

Exeromqno Ha moporax mmpa morubaer okosno 1,3 MuH denmoBek u mopsaka 50 MiIH
noiyyaroT paHeHus. PecryOnmka benapych BHOCHT cBOM HeMasblii BKJIaJ B aBapUHHOCTH Ha
Joporax, KoTopbiit paBeH nopsaka 600 morudmux u okosio 4000 paHEHBIX €XKETOTHO.

Cornacho crparerun o0ecriedyeHus 0€30MacHOCTH JIOPOKHOTO IBMKEHUsS B PecryOmuke
benapycr «/lobpass mopora» Ha 2018-2025 roxasl, ycrpaHeHHe (PaKTOpOB, BIUSIONMIMX Ha
nopoxkHo-TpaHcnioptHbie  npouctiectBus (JATII), nomxkHO NpUBECTH K YMEHbBIICHUIO
konmyecTBa morudmux B JITIT 1o e 6osee 350 yenoBek k 2025 roxy.

B Hacrosmeil pabore mnpousBeneHa o0OpabOTKAa MaHHBIX [UIS TOJXYYEHHUS MOJENN
MPOTHO3UPOBaHUs konnuecTBa morudmux B JITTI.

C TnoMOmbI0 PErpecCMOHHOTO aHaluM3a ObUla MPOU3BEACHA OICHKA HATUYUS
3aBHCHUMOCTH MEXYy UCCIIEyeMbIMU BEIMYMHAMU (TOJIOM U MTOKa3aTeJIeM CMEPTHOCTH).

Jlns mpeaBapUTENbHONW OLIEHKHM BHAA HCKOMOH 3aBUCHMOCTH OBUI MOCTpPOEH rpaduk
W3MEHEHUS UCCIeAYyeMON BeTMUuHEI (puc. 1).
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Puc. 1. Jlunamuka usmeHenus yucia rnorudmux B JITII B Pb

Taxke ObLIM MOMYyYEHBI TaKUE PE3YJIbTAThl PETPECCHOHHOIO aHaaM3a Kak Ko3((UIMEHT
koppemsinuu paseH 0,975, nerepmunauuu 0,951, xputepuit @umepa F= 254,69 n p-ypoBeHb
3HauuMoctu p<0,00000. IIpuBeneHHbIE TapaMeTpbl TOBOPSAT O 3HAYUMOCTH MOJYYEHHOMN
MOJIETH.

[TomyuyeHHble pe3yabTaThl MO3BOJSAIOT (POPMaNIM30BaTh 3aBUCHUMOCTh MEXIY TOAOM H
KonuyectBoM norudmmx B JITII B Buje cienyromero BoIpaXKeHus:

1

F(x) =
(x) 0,212645553-In(x)—1,61647762

Pe3ynpTaThl MporHo3a mo moxy4eHHONW MOJENU C MHTEPBAIBLHBIM pa30poCcoM MPUBEICHHI B
Tabymme 1.
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[Iporuo3 uncna morubmmx B JITIT k 2025 roxy

Tabm. 1

WuTepBain pa3dpoca nporaosa

TI'on [Iporno3Hnoe 3HaueHuE

-95% +95%
2021 490 375 605
2022 466 347 585
2023 445 325 565
2024 425 308 542
2025 407 294 520

W3 pucynka 4 BHIHO, YTO IpPU COXPAHEHUM CIIOKUBILIEHCS TEHJIEHLUHU, MPOTHO3HOE
konudecTBo morubmmx B JITII B xonTpomsHOM 2025 romy cocraButr 407. DTa BeauvmHa

IPEBBIIIACT YCTAaHOBJICHHOE 1ieeBoe 3HaueHue B 350 moruodmmx.
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YIOCKOHAJIEHHS 3AJI3HUYHUX NMEPEBE3EHDb MIK YKPATHOIO TA €C

bypak A. - cryaenr rpynu 8-Intep, JII YIVHT,
HayKOBHM KOHCYIbTaHT — ba6’ax M.O., k.T.H., nom., JII YIYHT
JIbBIBCHKUI IHCTUTYT Y KpPaiHCHKOTO JAEP>KaBHOTO YHIBEPCUTETY HAYKH 1 TEXHOJOTIH

The paper analyzes the possibility of improving rail transport between Ukraine and the
European Union. The use of modern electric locomotives for international freight in the
conditions of the Lviv railway is offered.

«Harmionansaa TtpancnoptHa crpateris «Drive Ukraine 2030» Bu3Hayae pO3BUTOK
TPAHCIIOPTHOI Tally31 Ha HaWOmmwk4di 9 pokiB. JlokymeHT OyB pPO3pOOJICHHWI 3a MIATPUMKH
npeAcTaBHUIITBA €Bpocoio3y B VYKpaiHi Ta BigoOpakae peaizalilo €BpOIHTETrpaliiHuX
3000B’s13aHb HAIIOI JEP’KaBH B Tally31 TPAHCIIOPTY.

OcHOBOI0O cTpaterii € 3amnpoBa/pKeHHS €BPONENWCHKOTO Kypcy Ta 3aMiHa MOpPAJIBHO
3aCTapuyIor0 TPAHCIOPTY Ha OLIBII CyYaCHHM Ta €KOJIOTIYHHUH, a TaKOXK MOKPAIICHHS MOCIYT 3
NIEPEeBE3EHHS MacaXHUpiB Ta IMiJBUIICHHS MIBUIKOCTEH JOCTaBKH BaHTaXiB. 30KpeMa, J0 IUIaHy
3aX0/1B BKIIOUEHO:

- IPOEKTH PO3BHUTKY TPAHCIOPTHOI 1H(PPACTPYKTypu SIK Ha pErioHaJbHOMY, TaK 1 Ha
MDKIEP)KaBHOMY pIBHSIX, peaiizailis SKUX CIpsSMOBAaHA Ha MIABUINCHHS OE€3MEeKH, SKOCTI Ta
JOCTYITHOCTI TPAHCTIOPTHUX HOCIYT;

- 3a]Iy4YeHHs 1HHOBAIlIMHUX TEXHOJIOT1 Ta BMOPOBAKEHHS TMUIBT IS MIIATPUMKH
HaI[lOHAJIbHUX BHPOOHUKIB,;

- MABUIICHHS SKOCTI HAaJ@aHHS TPAHCIIOPTHHUX IMOCIYT, X €KOJOTIYHICTh Ta BiJMOBIIHICTh
CBITOBHMM CTaHJIapTaM;

- IHTerpaist yKpaiHChKO1 TPAaHCIIOPTHOI CHCTEMH JI0 €BPONEHCHKOI MEpPExXi.

Ha nmanwmii yac Mi>kKHapo/HI BaHTa)KHI TiepeBe3eHHs Bix JIbBoBa 10 Yoma 3A1HCHIOIOTH 3a
JIOMIOMOTOI0 MOPAJIbHO 3aCTaplnX 1 (Ji3MYHO 3HOLICHUX eNEKTPOBO3iB MocTiiHOTO cTpymMy BJI10
ta BJI11M. Ha >xanp, 3akiarouaroud MDKHAPOAHI yroAu Ha MOCTA4aHHS CyYaCHHX IMIIOPTHUX
JIOKOMOTHUBIB 710 YKpaiHH, mepen0aueHO OHOBJICHHS NapKy TEMJIOBO3IB Ta E€JIEKTPOBO3IB
3MIHHOTO CTpyMy. Bumyck BiTum3HsHUX enekTpoBo3iB JIE-1 He mpomosxkeno. Tomy € roctpa
HEOOXITHICTh MONIYKY Ha PUHKY MAIIMHOOYJIyBaHHS CY4YaCHHX HOTYXKHHX €JEKTPOBO3IB
MOCTIHHOTO CTPYMY.

Takumu Ha ceoromni € enektpoBosu 2EC6 1 2ECI10, ski 3HA4YHO MOTYXHIII 3a
enektpoBosiB BJI10 ta BJI11Mm. Bonu BuIyckarThCs 1O cucTeMi "MOIynbHOI" TATH, TOOTO
MOXYTh HaOupaTtucs 3 JBOX, TPbOX, YOTUPbOX CEKIiHd 1 KepyBaTHCA 3 OfHi€i KaOiHH.
EnextpoBo3u 2EC6 1 2EC10 ocHamieHHi 1 CTallioHApHUMH JaTYUKAMU, SIKI TIOCTIHHO MPAIIOIOTh
1 mepenaroTh 1HPOPMALIiIO IPO CTAH anaparis i By3JiB HA MOHITOP KaOiHH yIpaBIiHHS.

[Ipn ypockoHalleHHI 3aTi3HUYHHMX IIepeBe3eHbh MK YKpaiHoo Ta €C 3a paxyHOK
BUKOPUCTaHHSA CYy4acHOT'O €JEKTPOPYXOMOTO CKJIaay B yMoBax JIbBIBCHKOT 3aji3HUII MOXHa
JNOCATHYTHU:

- 301IbIIEHHS CEPEAHBOA000BOT MPOAYKTUBHOCTI 32 PaXyHOK IMiJBHILEHHS BaroBoi HOPMH
MOI3/IiB;

- TiABHUILEHHS MPOIMYCKHOI CIIPOMOXKHOCTI 0€3 J0AaTKOBUX BKIIAJIEHb B IHPPACTPYKTYPY;

- 3MEHILEHHS BUTPAT €IEKTPOCHEPTii;

- BHUBUIbHEHHS JOKOMOTHBHHX OpUTAI;

- TOKpAIEHHS YMOB POOOTH JIOKOMOTHBHUX OpHUTaI,

- 30UTBLIEHHA MIXXPEMOHTHOT'O MPOOITyY TOIIIO.
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YAOCKOHAJIEHHA MIDKHAPOJHUX INTEPEBE3EHB MIK ITOJIBIIEIO TA
PYMYHIEIO YEPE3 YKPAIHY

Cwmara T. - crynentka rpynu 8-Iatep, JII YIIVHT,
HAYKOBHI KOHCYNIbTaHT — ba0’sx M.O., x.T.H., gout., JII YVHT
JIbBiBCBKMIT THCTUTYT YKpPaiHCHKOTO JIEPKAaBHOTO YHIBEPCUTETY HAYKH 1 TEXHOJIOT1H

The paper analyzes the possibility of improving international transportation between
Poland and Romania through Ukraine. Modernization of a new section of the railway track for
international transportation in the conditions of the Lviv Railway is proposed.

BpaxoByroun mnpupomHbo-reorpadiuHi yMOBH Ta pO3TallyBaHHS B IIEHTpi €Bporw,
MDKHapOIHI NepeBe3eHHs MOCIIaloTh 0COOJIMBE MiClleé B COLIATbHO-€KOHOMIYHOMY PO3BUTKY
VYkpaiHu K TPaH3UTHOI JEpKaBU. Y CYYacCHHX yMOBaxX BaXXKO YSIBUTH JACp)KaBy 0e3 CHIIbHOI
TPAHCHOPTHOI 1HQPACTPYKTYPH, 11O CTBOPIOE HEOOXIIHI MPOMO3HUIIT /Ul 33J0BOJICHHS MOTPEO
HaceJICHHS y HaJIaHHI TPAHCIIOPTHUX MOCIYT Ta PO3BUTKY Oi3HeCy.

3anizHu4HA Mepeka YKpaiHu 00’€IHye MK co0010 €BpOINEHCHKY 3alli3HUYHY MEPexy Ta
ABIHCBKY, OKpIM TOTO YKpaiHa € CyCciIoM B 3alli3HUYHOMY CIIOTy4deHH1 3 7 kpainamu: [Tonbmero,
CrnoBayuuHoto, YropuiHoto, Pymynieto, MomnnoBoto, Pocieto, bimopyccio. Came TpaH3uTHI
MEepeBE3CHHST MOXXYTh HAJaTH HaIlid Jep)KaBl HOBI HAJIXOJDPKEHHS 30BHIMIHIX KOIITIB, IO
MIABUINNTE TI EKOHOMIYHE CTAHOBHUIIIE.

o oO0'ekTuBHUX (HaKTOPIB CTPUMYBAHHS 3pPOCTaHHS OOCSTIB MEPEBE3CHBb 3aI3HUYHUM
TPaHCIOPTOM  HaJeXaTh  HEBIANOBIAHICTH  BHUMOTaM  €(QEKTHBHOTO  BIPOBAKCHHS
€BPOIHTETPAIlIMHOTO Kypcy YKpaiHu Ta IHTerpaiii Hal[iOHaJIbHOI TPaHCIIOPTHOI MeEpexi B
MaH’ €BPOMEUCHKIM TPaHCHIOPTHI MEPEXi, PI3HMI CTaHIAPTIB IIMPUHHM KOJii # pyXxoMoro
CKJaay, NPHUHIMIIOBI BIIMIHHOCTI KOHCTPYKIIIMHHUX pIlIEHb 1 TEXHIYHUX XapaKTePHCTUK
TPAHCIIOPTHUX 3ac00iB, HEBIAMOBIAHICT, OKPEMHX BHMOT TIpaBWUJ TEXHIYHOI eKCIuTyaTarlii
PYXOMOTO CKJIany.

Jl51s1 MaKCHMaJIBHOTO BUKOPUCTAHHS TPAHCIIOPTHOTO MOTEHIlialy YKpaiHu, y TOMY YHCHI 1
SIK TPAH3WUTHOI JEp)KaBW, HEOOXITHO MPUIUIMTA OCOOIUBY yBary iHQPAcTPYKTypi B LiIOMY,
PYXOMOMY CKJIajy, pO3IJISiAaTH MPUKOPAOHHI CTaHIli Ta MPHKOPIOHHI PETIOHU SK BaKIUBY
JaHKY B JIAHIIO)KKY JOCTaBKM BaHTaXIB BiJ BiJNpaBHUKA JO OJepKyBada, 1[0 BH3HAYa€
CKJIQJIOBY BCI€T JIOTICTUYHOI CHCTEMH MIKHAPOIHHUX IEPEBE3ECHb.

Came TOMy CHOTOJIHI NEPIIOYEPTOBUM € 3aBAAHHS CKOPOYECHHS MPOCTOIB 3aTi3HUYHUX
BaroHiB Ha KOPJIOHI, TMEpexXi] Ha KOHTCWHEPHI MEepPEeBE3CHHS W BUPIMICHHS MPOOJIEMH PI3HUII
MIMPUHU KOJIii P 3/1iICHEHH] ITepeBe3eHb.

MiKHapOIHUMH TIEPEBI3HUKAMH HEOJHOPA30BO IIiHIMAJAch MpoOJieMa TEPEBE3CHHS
BaHTaxiB 3 Ilonpmi B PymyHito Ta y 3BOpOTHOMY HampsMKy, MuHao4u CloBauy4yMHYy 1
VYropuiuHy, 3IIACHIOIOYH 110 OTIEPAIIiio JUIIIE 0 TepuTOopii YKpainu Mapimpytom Moctuceka-11
— JIpBiB — Ctpuii — IBano-@®pankiBcek — Komomust — Yepnisui — Bagyn Cuper, mo 3Ha4HO
3MEHIIIMIJIO O BapTiCTh MEPEBE3€HB Ta CYTTEBO MPUCKOPHUIIO MIBUIKICTH JOCTABKU BaHTAXIB.

[Micna mianucanHs MeMmopanaymy npo cmisnpaio y 2017 poui [lonbchkoro 3ai3HUIICIO
komrmanii PKP Cargo ta Aaminictparttii mopty [’ 1aHCEK 3 pyMyHCHKOIO 3aJII3HUIICI0 KOMIIAHIEIO
CFR Marfa ta moprom KoHcTaHIia 3Ha4HO BUPIC BAHTAXKOO00IT MK ITUMU JIBOMA KpaiHAMH.

VY po0oTi po3risHyTa 3arajibHa XapaKTEPUCTHKA BU3HAYCHOI MIISHKHM 3aTI3HUYHOT KOJIii
JUISL  3AIMCHEHHS MDKHApOJHUX TPAHCIOPTHUX TIEPEeBE3€Hh 3 BpaxyBaHHSM BHMOT
1HTepOonepadeIbHOCTI Ta BKa3aHlI MOMUIMBOCTI TIJBHINCHHS €()EKTUBHOCTI MIXKHAPOIHUX
TPAHCHOPTHUX TIepeBe3eHb. AHATI3ye€ThCS MOXIIMBICTh  YJOCKOHAJIECHHS MDKHAPOJHUX
nepeBe3eHb Mixk [lombiero Ta Pymyniero uepe3 Ykpainy B ymoBax JIbBIBCbKOT 3aTi3HHIII.
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HIJISAXU PAIIIOHAJIBALII EKCIUTYATAIIT TOKOMOTHBIB HA
TPAHCKOPJOHHHUX TATI'OBUX IIVIEYAX TJOKOMOTHUBHOTI'O JEITO KOBEJIb

I'ymentok T.M.,
HaykoBuii kepiBHUK: K.T.H., 1011. bomkenapcpkuii 5. B.
VYkpaiHChbKUi Iep>KaBHUN YHIBEPCUTET HAYKHU 1 TEXHOJIOTIN

Y po6oTi BHUPINIYETHCSA aKTyalbHE MHUTAHHS MiABUINCHHS €(EKTHBHOCTI EKCIUTyaTarlii
JOKOMOTHUBIB y neno KoBenb nuisixom oprasizamii ix poOOTH Ha TPaHCKOPAOHHHMX TATOBUX
rieyax.

OO0’ €eKTOM JOCIIPKEHHS € CUCTeMa eKCIUTyaTallii JIOKoOMOTHBIB y aeno Kosenb, npeamerom
JOCTIIPKEHHS - TOKa3HUKU BUKOPUCTAHHS JIOKOMOTHBIB Ta HUIAXH IX MOKPALIEHHS.

Oco6nuBicTIO TOKOMOTHUBHOTO Jeno KoBenb € po3TanryBaHHsl KOPAOHIB YKpaiHu 3 1BOMa
nepxxkaBamu — binopyccro ta [Monpmero. Couig 3a3naunty, mo a0 Kosens 31 croponu Ilombmi
MPOKJIa/ieHa KOJMisi €BPONEHChKOI MMPHUHU 1 TOHEAAaBHA BiAOyBaBCs 3HAYHUH PYyX IMOJIBCHKOTO
PYXOMOTO CKJaAy $K BaHTaKHOTO, TaK 1 MAcCakKUPChKOTO. AHAJIOTIYHO, JUIsl JIOKOMOTHUBIB
Oimopychkux 3amizHulb geno Kosenb € myHkToM o0epty. Ha *anb, JoOKOMOTHBH Ta Opuraau
neno Komenb KOpaoH He mepeTHHaroTh. Ha BumpaBieHHS 1€l cUTyallii y TEeBHIA Mipi 1
HarfpasjeHa JlaHa po0ora.

Ha mepmiomy erami gociimkeHb NpoaHaTi30BaHa HOpPMAaTHBHA 0a3a TpPhOX KpaiH, sKa
periaMeHTye MUTaHHS eKcIulyaranii JiokomoTuBiB. Ciii 3a3HauMTH, 1OI0 HOpMaTHUBHa 0Oa3za
VYkpaiau Ta binopyci € moaioHot0, a y [lonbii nie eaquHa iHCTpYKIis, sika 00’ennye y cobi I1TE,
IHCTPYKIIIO 3 pyXy MHOi3MiB Ta IHCTpyKUito 3 curHamizauii. [Ipu TiM y Hii Big3HaueHo, L0
MOPAIOK TPAHCKOPJOHHOTO PYXy PErIaMEHTYEThCSI OKPEMHMH MIXHApPOAHMMH YroJaMu Ta
JIOTOBOPaMH.

OnHi€l0 3 TakUX YroJ € MPOTOKOJ CHUIbHOI Hapaau poOOoYoi Tpynu INOAO NUTAHb
JIOKOMOTHBHOTO TOCIIOJIAPCTBA, SIKWW BHU3HAYa€ OCHOBHI MPUHIMIHK Ta cepy BiAMOBIIATLHOCTI
y TUTaHHI MTATOTOBKHM JIOKOMOTHBHHMX Opuran. Tak, Hampwkial, BUBYEHHS HOPMATHUBHUX
JOKYMEHTIB OPraHi3oBy€ 3alli3HUYHA aJMIHICTpaIlis Jep>KaBU TPUIUCKH, a TEPeiK IuX
JOKYMEHTIB JUIsl BABUCHHS HAA€ CYCITHS AepxkKaBa i T. 1.

bararema aBTOpamMu Big3HAYAETHCS PI3HOMAHITTS y MEPENiKy MOKa3HUKIB BUKOPHUCTAHHS
JIOKOMOTHBIB, SIKE€ CIIOCTEPIragocs 0 HEAaBHbOTO yacy. Ha chorozHi 11e muTaHHs BPETyJIbOBaHO
Opranizaii€ro CriBpoOITHUIITBA 3aJ1I3HUIb, KA BUJAIA OKPEMY TaM’ATKY 3 JaHOTO MUTaHHS. Y
po0OTI MpoaHaNi30BaHO I HOPMATUBHUM JOKYMEHT, BHM3HA4Y€HAa PI3HULSA Y CHUCTEMI
MOKa3HUKIB. [IpOMOHYy€EThCSI BIPOBAAUTH JIaHYy CUCTEMY OOJIIKY TIOKa3HHKIB y jerno Kopenb.

Ha ocHOBiI BUKOHAHHMX JOCIHI/PKEHb 3alPOMOHOBAaHI HANPSMKU MOKPAIIEHHS MOKa3HUKIB
BUKOPHUCTAHHS JIOKOMOTHBIB. Y po0OTI J€TaJbHO MPOMPAIbOBAHO HACTYIIHI HAIPSIMKH:
MiIBUIICHHS  KBami(ikamii JOKOMOTHBHUX Opuran, paimioHami3aiis IyHKTiB 000poTy
JIOKOMOTHBIB Ta MOJIMIICHHS OpraHizaiii pyxy.

ParionanizyBatu riedi oOepTaHHS MPOMOHYETHCS HACTYNHHM 4YMHOM. Ilacakmpchbkuii
noizn KuiB-BapmraBa npornonyerbest 3abupatu mokomotruBamu neno Kosenb 31 craniii Capau,
ne € o0OpoTHE Jemo, 1 mepeAaBaTH TMOJBCHKAM 3aNi3HUISM IO CTaHIil XenMm, J0 sKOi
npokiaaeHa komis 1520 mm. [Toi3am mponoHyeTbess 0OCTYyroByBaTH KUJIBIIEBUM METOJOM. Taka
oprasizaniss 000pOTy JIOKOMOTHBIB IMOKPALIUTh TMOKA3HUKH iX BHUKOPUCTAHHA, IO 1 TOKa3aB
MOPIBHSJIBHUN PO3PaXyHOK.

Takum yMHOM, Y pOOOTI 3aIIPONOHOBAHI 3aX01 CIIPUATUMYTh IMiJBUIIEHHIO €()EeKTHBHOCTI

TPAHCKOPJAOHHHUX TAT'OBHUX IJICHAX.
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IPPEKTUBHOCTb OPTAHU3ALINHA OJHOCTOPOHHEI'O IBUKEHU S
HA Y/IMYHO-AOPOXHOU CETHU KPYIIHBIX 'OPOAOB

Camyaenko H. A., Ctynentka rpynnsl Yb-41
Hayunslif pykoBoguTens: K.T.H., fou., Ckupkosckuii C. B.
YO «benopycckuii rocy1apCTBEHHBI YHUBEPCUTET TPAHCIOPTA

B coBpeMeHHOM MHpe CIIOKHO TPEACTaBUTh >KU3Hb 4YeJOBEeKa 0e3 aBTOMOOMIIBHOTO
TpaHcnopTta. OH He TOJIBKO 00ecreunBaeT NOTPEOHOCTH X0341CTBA U HACEIEHUS B NIEPEBO3KAX,
HO U OCYILECTBJISIET CBA3b MEXAY I'OpPOAAMH U CTpaHaMM, a TaK)KE SIBJISIETCSI COCTABHOM YacCThbIO
MHPOBOI'0O MEXaHH3Ma B 00€CIICUEHUH JeSATEIbHOCTH O0IIECTBA.

Ha nansbIif MOMEHT, Bce CTpaHbl MUpa OOJIbIIE aKIICHTUPYIOT BHUMaHKUE Ha oOecrieueHue
0€30I1aCHOCTH JIBUXKEHHS M MAKCUMAJIbHOMY HCIOJb30BAHUIO IMPOU3BOAUTEIBHOCTH DPAOOTHI
TPaHCIOPTA B TOPOJAX U 32 €ro IpeaeIaMH.

Beimyck aBTOMOOWJIEH M yNydllIeHHWE MX SKCIUTyaTallMUOHHBIX CBONCTB MNPHUBOJUT K
YBEIMYCHUIO HMHTEHCUBHOCTH JIBWXKEHHUsA. JKu3HEHHas HEOOXOJUMOCTbh MOJIECPKUBAThH
BO3MOXHOCTh JIBUXKEHHS aBTOMOOWJIEH 10 TOpPOJCKHMM YJIMIIAM IHpUBENO K pa3paboTke
MHOTOYHCJIEHHBIX METOJIOB PEryjIupoBaHus ABWKeHUSA. OIHUM M3 TaKMX METOJOB SBISAETCS
OpraHu3aiusi OAHOCTOPOHHETO JABHKEHHUSL.

[lepenoBoil ombIT 3apyOeXHBIX CTpaH HEOAHOKPATHO JOKa3bIBaeT, YTO BBEICHHE
OJTHOCTOPOHHET0 [JBM)KEHHUSI 00ECHEUMBACT MOBBIIIEHHE CKOPOCTU TPAHCHOPTHBIX IMOTOKOB H
yBEJIMYEHUE TMPOMYCKHOM crocoOHoctn ymuu. [lo cratuctuke, B pe3yibTaTe BBEICHHS
OJTHOCTOPOHHEI0 JIBUKEHHUS SBUWIOCh CYILECTBEHHOE YIyUIIEHHWE YCIOBUH JIBUKEHHUS;
noBsicuiach ckopoctb Ha 10-20 %, coxpaTWiInCh 3alep>KKH Ha NEPECEUEHUSX, aBApUHHOCTD
cHuzuiach B cpenHeM Ha 20-30 %, a B oTAenbHBIX ciydasx Oojee yeMm B 2 paza. CymmapHas
BBIFOJIa OT peajM3aliy JaHHOTO BUAAa MEPOIPUATHUS IPEBBIMIACT pacxo bl Oosiee ueM B 300 pas.
CrnenoBarenbHO, MOKHO TOBOPUTh O SKOHOMMUYECKOW BBITOAHOCTH BBEACHUS OJHOCTOPOHHETO
JBUKECHUS.

B GosbmnHCTBE €BPONEHCKUX CTpaH, MIPEUMYIIECTBEHHO B CTapblIX pailoHaX y3KHE YJIMIIbL.
[TosToMy cucTema AOPOT 3a4acTyro MpPUOEraeT K pealnu3aluy OJHOCTOPOHHETO JBMXKEHUS. DTO
MaKCHUMAaJIbHO YIPOILAET MPOe3/ K LEHTPY TOpoJia U COKpALIAeT BpeMsl, 3aTpauuBaeMoe Ha 3TOT
NyTh, a TaKXe BBIBOJUT aBTOJIOOMTENEH Ha CKOPOCTHBIE MAarucTpaid € MHHHUMAIbHBIM
KOJINYECTBOM CBETO(OPOB, IO KOTOPHIM MOYKHO 00BEXaTh LIEHTPAIbHBIE YJIMIIBI WU IpOEXaTh
U3 OJHOTO TOpoja B JAPYrod, MUHYs LeHTp. W Kak UTOr, 3a MOCJIEIHHE TOJbl YUCIO U OO0IIas
MPOTSHKEHHOCTh JOPOT C OJHOCTOPOHHUM JIBIDKCHHEM yBenudmiach. Tak, 3a 10 mer oOmas
IPOTSKEHHOCTD YJIUL ¢ OAHOCTOPOHHUM JIBUKeHHEM B 32 ropoaax EBpormnsl yBennuuiiace ¢ 225
o 575 kM.

CTOuT OTMETUTH, UTO IIPU NPABUIBHON pean3aliii OJHOCTOPOHHETO ABM)KEHHUS C YUETOM
BCEX IUIFOCOB, MUHYCOB M KPUTEPHUEB BBOJA, MOKHO JOCTUTHYTb MAKCHUMAIbHOTO CHHMKEHMS
NOTEPh B OPraHU3ALMH JOPOKHOTO IBHIKEHUS.
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PEI'YJIIOBAHHA ITACAKUPOITIOTOKIB TIPUMICBKUX IIEPEBE3EHD
B YMOBAX IMAHJIEMII

CaBuyk B. — crynent rpynu 3T-80, BCIT JIOKTI YAVYHT,
HAYKOBI KOHCYNbTaHTH: SIkyOoBchkuit ., Marictp, Bukianau, BCIT JIOKTI VIVHT,
ba6’sax M.O., k.1.1., gom., JII VIVHT

VYpsan Ykpainu mpoaoBKUB KapaHTHHHI oOMexxkeHHs a0 31rpymus 2021 poky, 11 xoBTHA
2021 poxky KaGiner MinictpiB Ykpainu BHic 3MiHM 10 IloctaHoBu Nel236, mocmimBLIH
KapaHTHHHI OOMEXEHHs, 30KpeMa JUIsi HE BaKIMHOBAaHMX TpoMaasH.3 21 >KOBTHA
MDKpETioHaJbHI TEepPEeBE3CHHS MACaKUPIB y perioHax i3 ‘“KOBTUM”, “IOMapaHyeBUM’ YH
“gepBoHMM” piBHEM erigHeOe3nekn OyayTh JO3BOJICHI 32 YMOBH HAasSBHOCTI y BCIX BOJIiB,
eKiMaxxy aBlaTpaHCHIOPTY Ta MACAKUPIB OJHOTO 13 JOKYMEHTIB:

— JIOKyMEHTa, L0 MIATBEP/KY€ OTPUMaHHS MOBHOTO Kypcy BaKLHMHaIlli ad0 JOKyMEHTa,
[0 MiATBEPKY€E OTPUMAHHS OJHI€T O3 JBOJO3HOI BAKIIMHH JJISi PETIOHIB «GKOBTOTO»
piBHS emigemMidHOl HeOe3eKu;

— MDKHApOJIHOTO, BHYTpPIIIHBOIO cepTUdikaTa abo iHo3eMHOro ceprudikara, M0
miaTBep/kye BakiuHaiio Bix COVID-19 onHiero 103010 0HOI03HOT BAaKIIUHU YH JIBOMA
JI03aMHU JIBOJIO3HOI BakUMHM, H03BojieHUX BOO3 mjis BUKOpUCTAHHS B HAJ3BUYANHUX
CUTYyalliIX, HETaTUBHUN pE3yJbTaT TECTyBaHHS METOJOM IOJIMEpPa3HOi JAHIIOTOBOI
peakiii abo oxykaHHs 0coOU BiJ] 3a3HAa4YE€HOI XBOPOOH, YNHHICTB SKOTO MiITBEp/PKEHA 32
JornomMoror0  €IMHOTO JEp)KaBHOTO BeOMOpTaly €JIeKTPOHHUX TMOCHYT, 30KpeMa 3
BUKOPUCTaHHAM MoO1IbHOTO noaatka [lopramy [lis;

- HeraTuBHOrO pe3yibrary TectyBaHHs Ha COVID-19 meromom I1JIP abo excrpec-tecty
Ha BU3HAYCHHs aHTUTEeHY KopoHaBipycy SARS-CoV-2, sskuif ynHHMNA 72 TOIUHH.

HoBi mpaBuia CTOCYIOThCSl SIK PEryJApHHX, TaK 1 HEPETYJSPHUX IEepEeBEe3CHb MacaXHpiB.
Mnmerbcs mpo aBTOMOOGITBHMI TpaHCIOPT HA aBTOOYCHHX MApLIpPyTax, aBiaiiffHuii Ta
3aJI3HUYHUHN TPAHCIIOPT MIXKOOJIACHOTO CTIIOTYYEHHSI.

Ileti 3aKk0H 3MEHINWB MACAXUPOIOTIK Ha YKp3am3Huii. Ha Mo ayMKy, 9acTKOBUM
BUPIIICHHAM Ii€i MpoOJeMH MOXE CTaTH CTBOPEHHS HAa 3ali3HMYHUX CTAHIISIX OKPEMHUX
KaOlHEeTIB JUIsl MPOXOXKEHHS MacaXupaMu Mepe]l MOI3K0I0 HIBUAKOTO eKCIpec-TecTy Ta Buaaua
Ha Micli iM JOBIZIKU MPO HAsBHICTh aHTUTEHY KopoHaBipycy SARS-CoV-2. Jlns 1iporo notTpioHo
HaJaroJuTH CHIBMOpali0 3 KBaTI(IKOBAaHUM MEJAWYHUM TEPCOHAIOM, SKHH Mae TIpaBo
HiATBEPIXKYBATH TaHUM JOKYMEHT.

YacTKOBUM BHUPIIIEHHAM NpoOJieMH TEpEeBE3CHHS HEBAaKIIMHOBAHUX TPOMAJSH MOXHA
PO3IIISLIATH 3aPOBAKEHHSI OKPEMHUX BaroHiB ISl TaKOi KaTeropii macaxupis. Asie 1ei Kpok He
Ma€ CyNepeyuTH UYMHHOMY 3aKOHOJAaBCTBY. OJHI€I0 3 MpoOJIeM TakuWX BAaroHiB MOXE CTaTu
JOTPUMAHHS TMMacaXHpaMd BIAMOBIMHOT JUCTaHIil. Y BaroHax wMae OyTH JOTpPUMaHUN
TEeMIIepaTypHHUI CKPIHIHT, 000B’I3KOBU MAaCKOBHM PEKUM Ta aHTHUCENITHYHA 00poOKa.

VIMOBipHO, 110 3aIPOIOHOBAHI 3aXOMH IPH3BEAYTH A0 30iIBIICHHS BUTPAT YKp3asli3HHUII.
Tomy 1 BapTicTh KBUTKIB /I MAcaXUpPiB JaHOI KaTeropii y BaroHax 30iumemuThes. [Iporte 11e
3MEHIIUTh 3aTPaTH Yacy Uil MAcaXUpiB, SKUM MNOTPIOHO IICTaTUCSH IO TEBHOTO ITyHKTY
MIPU3HAYCHHS 3a BIJICYTHOCTI BaKIIMHAIIII.

JIOIIIIBHUM € 320XOYCHHS SKHAHOUIBIIOT KUIBKOCTI BaKIIMHOBAHUX I'POMAJISTH CKOPUCTATHCS
MOCIyraMy came 3alli3HUYHOTO TpaHCHopTy. Jlias 1boro Mo)KHa 3alpoBaJuTH TaK 3BaHl
“OOHYCHI” KBUTKH, Kl JI03BOJISITh MACAXHUPYy KOXKHY H'TY MOi3/KY 3/iiICHIOBAaTH 3a MiBIIHH, a
KOXHY JIBAJIATY - 0€3KOMTOBHO. TakoX MOXKHA KOXKHOMY COTOMY MacaXHpOBi HaJaBaTH MEBHY
HUTBTY.

JIist BU3HAYCHHS JTOIUTFHOCTI 3alPOTIOHOBAHMX 3aXOJlIB 1 PEHTA0CIBHICTh TAHOTO MPOEKTY
MOTPIOHO 3aMyCTUTH X04a O OJIMH €KCIIEPUMEHTATBLHUHN MOTSIT.
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NIABUINEHHA ECEKTUBHOCTI HEPEBE3EHD ITACAKHUPIB
MI’KOBJIACHOI'O CIIOJIYYEHHSI JIBBIB-J1YIbK

Annpiit Cenuk — ctynent rpynu 3T-81 BCIT JIOKTI YIYHT,
HayKOB1 KOHCYJbTaHTH: SIKyOoBCchKui ., Marictp., Bukiagad, BCIT JIOKTI Y IYHT,
Asopcwkuii B., Buknagau, BCIT JIOKTI VIYHT

The paper considers the problems of passenger transportation in the interregional
traffic. Measures to improve the efficiency of passenger transportation are proposed.

[Ipobnema macaXUpchbKUX TMepeBe3eHb s AUIsHKM  JIpBiB-JIyupk momsrae y
HEMOXJIMBOCTI KOHKYPYBATH 13 aBTOMOOUTBHUM TPAHCIOPTOM. Yac B 10p03i, BUKOPUCTOBYIOUH
3alli3HAYHE CTIIOJTY4YeHHS, cKianae 4,5...5 roa Ha BiqMiHy Bix aBToMoOiIpHOTO 1,5...2 To.

["'ooBHOIO MPUYMHOIO TaKOi CUTYyaIlli € HepaioHATbHUK Tpadik Pyxy MOi3AiB HA JaHIA
TUISTHIT, SIKAH 3aJeKUTh B OCHOBHOMY BiJl HE33JOBUIBHOTO CTaHy 3aJi3HUYHOI KOITii.
BiamoBiaHo, 1€ MPU3BOAUTH 0 3MEHIICHHS MMACAKUPOTIOTOKY Ta 3MEHIICHHS KIJTbKOCTI TO13/11B
HA JaHil JUISHIN a00 MOBHOI BiIMiHM MOT3/IB Y MIXKOOJACHOMY CIIOJTYYEHHI.

VY nmaniii poOOTI HaMHM TPOMOHYIOTHCS NUISIXA MiABUIIEHHS €(EKTHBHOCTI MEPEBE3CHB
nacaxxupiB B MbkoOgacHoMy crionydeHHi JIbBiB-JIyIbK:

- po3pobuTH Tpadik pyxXy MOi3diB, OPIEHTOBAHUM Ha MACAXKHUPIB, a CaMe - TPOJOBKHUTH
mapiipyT no cranuii Kosenb uepes Kisepri Tak, mo6 mo cranimii Kosens Oyna moxinBa
nmocajka TacaxupiB, ski mnpuOyBaroTh 13 Kamins-Kammupcekoro, 3abomorTs, fAromuna Tta
noBepHeHHs y JIbBIB;

- rpadik pyxy MaHOTO IOi3Aa PO3POOUTH TaKUM YHMHOM, 100 MOi3au y O0NacHi IEHTPH
npubyBaiy 10 MoYaTKy podoyoro mHs opieHToBHO 07:30, a BiAMpaBIAIUCS Micis 3aBEPUICHHS
pobouoro aHs Ha miAMpUeMcTBax, To0TO O6JM3KKO 18:00 rox.;

- MPOBECTH HA OKPEMHX AUISHKAX KOJil pEeMOHTHI poOOTH, IO JO3BOJMTH 30UTBIINTH
MIBUIKICTH PYXY.

VY xommiekci 1e mpu3BeAe 0 30UIBIICHHS NacaXUPOMOTOKY Ta PEHTA0EeNbHOCTI
MEepPEeBE3CHh IMACAKUPIB B MDKOOJIACHOMY CIIOJYyYEHHI, a TaK0X YacTKOBOTO IIiJBUIIUTH
KOHKYPEHTHOCTIPOMOXKHICTh 3TI3HUYHOTO TPAHCIIOPTY HA JAHOMY HAIPSMKY.

IMPUMICBKI IIEPEBE3EHHS I HABKOJIMIIHE CEPEJTOBUIIE

Jlykammk A. — ctygent rpynu 3T-81, BCIT JIOKTI YIYHT
HaYKOBI KOHCYJIbTaHTU: SIKyOoBchkuit S1., Marictp., Buknagay, BCIT JIOKTI Y IVHT
JlazopiB A., Bukiiagay, BCIT JIOKTI YAVHT

The impact of modern diesel trains on the environment is considered in the work. It is
proposed to modernize the diesel train, which will reduce air pollution with carbon dioxide.

Y [OpuUMICBKHX TIEPEBE3CHHSAX Ha HeeJNeKTpU(IKOBAaHMX IUISHKAX —YKP3asli3HMLI
BUKOPUCTOBYIOThH JIU3€JIb-TI013/IM PI3HUX THIIIB.

HenonikoM Takoro pyxoMoro ckjaay € BUKOPUCTaHHS JIBUTYHIB BHYTPIIIHBOTO
3rOpaHHs, SKi B TpOIEci CBOEI poOOTH 3a0pyIHIOIOTH HABKOJUIIHE CEPEJIOBHINE, 30KpeMa
yTBOpIotoTh Bukuaun CO2 B atmocdepy. 3aMiHa TAaKOTO THILY TATU HA €NEKTPUYHY HE 3aBXKAU
€KOHOMIYHO € BUTIIHOIO.

Jlns BUpILIEHHS AaHOI MPOOJIeMH IPOMOHYEMO MOJEPHI3yBaTH ICHYIOUMH pPyXOMHH
CKJIaz, 30KpeMa nu3enb-noiza JPla, Takum unHOM:
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- pO3pOOUTH BI30K TU3EIb-M0i3/1a 13 eNEKTPUYHUM MPUBOJIOM, KUl OTPUMYE KUBJICHHS
BiJl aKyMYJISITOPHO1 OaTaper;

- aKyMYJIATOPHI OaTtapei po3MiCTUTH y MAaIlIMHHOMY BiJUTIJICHH] TIEPIIIOTO BaroHa;

- mepenbauuTH 3apAIKy aKymysnaTopHoi Oartapei Ha KIHLEBUX CTaHISAX IUISHOK
00CITyTOBYBaHHsI Ta MOJJIMBICTh MIJATPUMAHHS 3apsay Ha JOCTaTHbOMY PiBHI BiJ T€Heparopa,
SIKUM OTPUMY€E TPUBIJI BiJ] IU3€ILHOTO IBUTYHA HA OKPEMUX JIIISTHKAX;

- IU3EIbHUM JABUTYH Ta T1IPaBIiYHYy Tepenady 3aJUIIUTH HE3MIHHUMH, OCKIJTbKH BOHH
OyAyThb BHUKOPUCTaHI y BUNAIKY pO3pAIY aKyMyJSTOpHOI OaTapei Ta CililyBaHHS MOi3ga 10
HaWOIMKIO01 3apsTHOT CTaHITI].

Ha npuknani nuzens-noizaa JIP1a npuBeny ocboBY (OpMyITy MOTOPHOTO BaroHa:

- 10 MojiepHizaItii 20-2;

- micJst MoJiepHizarii 20-20.

3anpornoHoBaHa MOJIEPHI3allisl AU3EIb-TI013/]a BUMarae MeBHUX KaliTaIOBKIIA/IEHb, MPOTE
JI03BOJIUTh 3MEHIIUTH MIKiAJIMBUN BIUIMB HA HABKOJIMUIIHE CEPEIOBUIIE, 30KpeMa 3a0pyIHEHHs
aTMoc(hepH BYTJIEKUCIUM Ta30M.

JTOCBIJ] EBPONEMCHKNUX KPATH PEOOPMYBAHHS MACAKUPCHKHUX
SAVIIBHUYHUX ITIEPEBE3EHD B KOHTEKCTI 3ABE3IIEYEHHSA INIABULIEHHA
AKOCTI TOCJIYT

I'aBpmttok Hagist - marictpanTka rpynu 8-Iarep,
HAayKOBHU KOHCYJIBTAHT: K.€.H., 101l. OpsoBcbka O. B.,
JIbBIBCHKUH IHCTUTYT YKpPATHCHKOTO JAEP>KaBHOTO YHIBEPCUTETY HAyKH Ta TEXHOJIOTIN

AKTHUBI3aIlisl Ta po3mupeHHs reorpadii 30BHINTHBOCKOHOMIYHUX 3B’S3KIB Taly3i Ta
nocTiifHa po0oTa HaJl yIOCKOHAJIEHHSM CEPBICHOTO OOCIyroBYBaHHS MOTEHIIMHUX KIIIE€HTIB
3QII3HUII, HAJAA€ MOXIUBICTH JO TMIABUINCHHS PEUTUHTY Taly3l Ha  €BPOINECUCHKOMY
TPaHCIOPTHOMY PUHKY. KpiM TOro, TpaHCIopT BHCTyNae KpUTEpieM CTaOIIBHOCTI Ta 3aXUCTYy
HaIllOHAJFHUX EKOHOMIYHHMX iHTepeciB KpaiHu. OcobnuBa poyib y mporeci pedopmyBaHHS
3aJI3HUYHOTO TPAHCHOPTY B CBiTI Hamexuth Ppannii, Himeuunni ta Benukiii bpuranii sk
KpaiHam, 1110 JOCATIIN Y IIbOMY 3HAYHHX Pe3yJIbTaTiB.

Y 1997 poui ®panuis npoBena pedopMH IO YAOCKOHAJICHHIO YINPaBIIHCHKOTO
MEHE/DKMEHTY, IO BKJIIOYaia y cebe MmoauT BCiei Mepeki Ha 25 pailoHIB 3 YTBOPEHHSIM 5
aupekiii. OyHKUii yrnpaBaiHHAM PyXy 3IMLIMINCH 33 JAEP)KaBHOIO 3aJI3HUYHOIO KOMITAHIEO
SNCF - HarionanpHOMO CIIKOIO 3ai3HuIL OpaHIlii, sika paHiiie Hecsa BiMOBIIaIbHICTh 3a BCl
3ali3HUYHI Omepailii, a HUHI € MO30aBJICHOI0 BiJ OUTBIIOT YACTHHHM TOJATKIB, MOB’S3aHUX 3
iHBecTyBaHHAM B 1H(PpacTpykTypy. Y 1990-x pokax B €Bpomi moyand CTBOPIOBATH MOI3IU
HOBOT'O TOKOJIHHS - IBUAKICHI moi3am 1 DpaHiis y 4Yucii mepmux KpaiH po3pobuia Ta
3ampoBajiiia MBUAKICHY (paHIly3bKy Mepexy enekrponoizaiB TVG.

JlepxaBHa KoMIaHis HiMenbkux 3ami3Huils Deutsche Bahn AG croronHi € HaiOIIBIIO0
3II3HUYHO-TPAHCIIOPTHOIO  Ta  3aJII3HUYHO-IHPPACTPYKTYPHOIO KOMITAHIEKD IEHTPaIbHOI
€sporu. Y 1993 poni HimeuunHa mouana BHpPOBAKYBAaTH NPOIEC PECTPYKTypU3aLii
3JII3HUYHOI KOMIIaHIi 3 METOI CTBOPHUTH HANCWIIBHIIIY TPAHCIIOPTHY Mepexy B €Bpomi. byno
crBopeno xonguHr DB AG, sxuii o0’eqHye CchOorogHi 5 axI[iOHEPHHUX TOBApHUCTB, IO
3a0€3Mevy0Th YIPABIIHHSA PI3HUMH BHJIaMH OisUTBHOCTI. Pedopmm y ramy3i macakmpChKuX
nepeBe3eHb BKIIOYanu y cebe i po3ineHHs Ha nouipHi mignpuemctsa. Deutsche Bahn AG -
Jep’kaBHa KOMITaHisl, MO0 OOCIYroBYIOTh BOK3aJld, TpyIa MiANPUEMCTB, SKI BIIMOBITAIOTH 3a
eHepro3abe3neyeHHs 3ali3HuIb. lle [Jaso MOXKIUBICTH /0 TOAANbIIO]  peoprasizamii
MACAKUPCHKUX MEPEBE3CHB 13 PO3BUTKOM MYJIBTUMOJATEHUX MIYKHAPOIHHUX ITEPEBE3CHb.

Pedopmu 3amizanuyHOro Tpancnopry Bemukoi bpuranii, siki posnouanucs y 1982 por,
OyJ BUKJIMKaHI HE3aJ0BUIPHUMH pe3yJibTaTaMU pOOOTH Taily3i 1 HU3bKUMU Joxonamu. [Iporec
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pedbopmu monsraB 'y BigAUICHHI 1HGPACTPYKTYpPH BIJ ONEpPalifHOl TiSTIBHOCTI ILIIXOM
CTBOPEHHSI KOMIMaHii, 0 3aiiMaeThCsl (PYHKIIOHYBAaHHSAM BCIX 3alli3HWYHMUX KOJIN 1 CTaHIIH, a
TaKOX BOK3aJbHUX KOMIUIEKCIB. HacTymHuM eramom cTajia opraHizallis TOPriB Ha (ppaHIIn3u
NacaXUPChKUX NepeBe3eHb (Ppanmmsa - e Gopma 10roBopy Mixk MiHICTEpCTBOM TPaHCIIOPTY
BenukoOpuTaHnii Ta MacaKUPCHKUM ONEPAaTOPOM, 3aBASKH YOMY OCTAHHIM OTPUMYE TIPABO
Ha/IaBaTH MOCIYTH 3 MEPEBE3CHHS MMaCaXUPIB BIACHUMU I0I3aMU HAa BU3HAYCHOMY MapIIPYTi).
Jlnst BiTHOBJICHHS Ta PO30YI0OBM KOJIWHOTO NUISXY Ta HAITIOBHEHHs OFODKETY Tally31 KOIITaMH,
OyJi0 MPHUIHATO PILIEHHS NPO NPUBATH3ALII0 3ali3HHIb, 1m0 BigOysamock y 1994-1997pp.
CroroaHi x Mozelb (ppaHuali3MHTY MACaXUPCHKUX MEPEeBE3EHb HE BIJIMOBIIAE IIISIM KOMIIaHI].
Byno npuitasare pimeHHs npo MOBEpHEHHs JepKaBi paB Ha MacaXKUPChKi IepEeBE3CHHSL.

Posrasig moceimy mporiecy peopMyBaHHS €BPONEHCHKUX 3aTI3HUYHUX MEPEkK JT03BOJISIE
KOHCTaTyBaTH, 110 KOKHA KpaiHa Ui MiJBUIIEHHS CBOIX KOHKYPEHTO3JATHUX BJIACTHBOCTEH
poHIIa NUISIX PECTPYKTypHU3allii Ta OHOBJIEHHS BCiX CBOiX cucTeM. ChOroAH1 OCHOBHA yBara B
€Bporti y cepi TpaHCHOPTY HAIEKHUTH NACAKUPCHKUM MEPEBE3CHHSAM, TOJ1 SIK B YKpaiHi yBara
NPUAUIETHCS OUTbIIIe BaHTAXXHOMY pyXy. Tomy miaxoau a0 pedhopmyBaHHS B €BpOri MOXYTh
HE NMPUHECTH MO3UTUBHOTO pilleHHs B YKpaiHi. L{e o3Hauae, mo aep>kaBu €Bponu, SKUM € YUM
3aMIHUTH 3aJI3HUYHUA TPAHCIIOPT, MAIOTh MOKJIUBICTH JI0 €KCIIEPUMEHTIB 3 KOMOIHYBaHHSIM,
3aMiHOI0 OJHOTO BHMIY TpaHCHoOpTy Ha iHmwuil Tomo. Illogo Ykpainu, To opieHTalis CyTo Ha
3aJII3HUYHI TEepEeBE3CHHsT MOXKe OyTH IMOMMJIKOBOIO, a IlIHA TaKOi MOMMJIKH MOXE BHSIBUTHCH
JOCUTH BUCOKOIO.

OJO HEOBXITHOCTI JOTPUMAHHS ITOKA3ZHUKIB AKOCTI
EJJEKTPUYHOI EHEPT'Ii B HOPMAJIbHO ITPUITY CTUMHUX MEKAX

Kysnenona Amica - cryaent rpynu AII01-17M
HayKOBUH KOHCYNbTaHT — Ky3HenoB Bitainii, K.T.H., A0II.
YKpaiHChKHA IepKaBHUN YHIBEPCUTET HAYKH 1 TEXHOJIOTIH

The paper is devoted to the analysis of the electromechanical converter operation in
networks with low-quality electricity and the negative consequences that arise when the
quality of the supply voltage deviates from the set values.

ACHHXPOHHHH JIBUTYH - HAaHOUIBII MOMIMPEHUN BUJ €IEKTPUYHOT MAIIIMHHM, IO CIIOKUBAE
B AaHuil yac 6mu3bko 40% Bciel enekTpoeHeprii, sika BUPOOISETbCS, BCTAHOBJIEHA MOTYKHICTD
SKOTO TIOCTiHHO 3pocTae. [IpakTHYHO Hemae ranay3i TeXHIKHM 1 1oOyTy, Je BOHH O HeE
BUKOPHUCTOBYBAJIHCS.

OaHuM 3 OCHOBHMX YMHHHKIB IMJABUIICHHS €(PEKTUBHOCTI €HEPTeTHYHOTO TOCIOAApCTBA
IPOMHCIIOBUX ITiIIPUEMCTB € IiIBUIICHHS SIKOCTI €HEeprii.

KomruiekcHe BUpiIIeHHST TTMTaHb TMOJINIICHHS SKOCTI €Heprii 1 MiABUIICHHS HaIIHOCTI
EHEprormocTayaHHs, 30KpeMa TaKuX [OKAa3HUKIB  HAAIMHOCTI, SK  OE3BIIMOBHICTH,
PEMOHTOTIPHUIATHICTH 1 IOBTOBIYHICTh €JIEMEHTIB €HEPTOMOCTaYaHHs, € OCHOBOIO 3a0€3TMEUCHHS
HaJIe)KHOT SIKOCTI CHCTEM €HEPrornocTayaHHs 00'€KTiB IPOMHUCIOBOCTI.

[TominmieHHs AKOCT1 eHeprii y Oyab-AKiii raay3i MPOMHUCIOBOCTI IPUBOJNUTH O CTBOPECHHS
YMOB HOPMAJIBHOTO MPOTIKaHHS TEXHOJIOTIYHUX TPOIIECIB, a 1€, Y CBOIO YEpry, CIPHIE BUITYCKY
3aIIaHOBAHOI KUTBKOCTI MPOYKITIT MPH 11 HAJIEKHIN SKOCTI.

Ilig sxicTio eHeprii y 1ii mpuiiMadiB MOXXHa PO3YMITH CYKYHHICTh ii CHOXHUBUHMX
BJIACTUBOCTEH, 110 OOYMOBIIOIOTH MPHUAATHICTH €HEPril 3aJ0BOJBHATH TI€BHI MOTpeOH
npuiiMadiB €HEeprii BiAMOBIIHO 0 IX MPU3HAYCHHS.

SIkicTh eHepromocTadaHHs Tajgy3eid HapOJHOTro rocmojapcTBa (00'€qHAHB, MiIMPUEMCTB,
npuiiMadiB eHeprii) MOXKHA MPEICTABUTH K CyKYIHICTh BJIIACTUBOCTEH €HEPromoCTav4aHHs, 10

62



Cexkrtist « TpaHCITOPTHI TEXHOJIOTI Ta JIOTICTHKA MIPOIIECY ITEPEBE3CHDY
Sections «Transport Technologies and Logistics of Transportation Process»

00yMOBJIIOIOTh WOTO MPUIAATHICTH 3aJ0BOJBHATH MOTPEOHN Taly3ed HapOIHOTO TOCIOJAPCTBA B
SHeprii HAJIeXKHOI SIKOCTI PU HEOOX1AHOMY CTYIEeHI HaAIHHOCTI €HepronocTayaHHs.

[lix ynopaBmiHHSAM SKICTIO €HEprii MOXKHa pPO3YMITH BCTAaHOBJICHHS 1 MIATPUMKY
HEOOXITHOTO PiBHS SIKOCTI e€Heprii mpu il BUPOOHUITBI, PO3MOALIL 1 CIIOXKUBaHHI, 3/1HCHIOBaHI
[UISIXOM CHUCTEMATUYHOTO KOHTPOJIO SKOCTI 1 IIJIECIPSIMOBAHOI JIi HA YMOBH 1 YMHHUKH, IO
BIUIMBAIOTh Ha SKICTh €Heprii.

CyyacHu#l €JeKTPOINPUBOJ, KU peajizye MPOIECH EIEKTPOMEXaHIYHOTO TMEPETBOPEHHS
eHeprii, B OCHOBHOMY 0a3yeTbCsl Ha BHKOPHCTaHHI, Yy SKOCTI NPUBOIHUX TPHUCTPOIB,
ACHHXPOHHHUX €JIEKTPOJIBUTYHIB 3 KOPOTKO3aMKHEHUM POTOPOM, KOHCTPYKTUBHO HE CKJIaJHUM.
Pazom 3 TUM ekcrulyarailisi JaHOTO Kjacy JBUTYHIB B JaHUil yac moB's3aHa 3 OaraTbma
npobnemamu. Haitbinpmoo € mpobiieMa JKUBJICHHS ACHHXPOHHHMX JIBUTYHIB HESIKICHOIO
eJIeKTpoeHepriero. JloCTOBIpHO BiOMO, IO HAaBITh HE3HAYHI BiIXWIICHHS SKOCTI JKUBJISYOL
HaIpyTu TPUBOJAATH IO HETAaTUBHUX HACIIIKIB, MOB'A3aHUX 13 CTAPIHHAM 130JIA1111 1 3HWKEHHSIM
TaKWX €HEPreTUYHUX MOKAa3HHUKIB pOOOTH aCHHXPOHHUX JIBUTYHIB SIK KOE(IIiEHT KOPUCHOT il 1
KOe(]IIi€HT MOTY>KHOCTI.

Bupimensst nanoi mpobieMu HEMOXIJIMBE 0€3 HAsBHOCTI €IMHOT MaTeMaTUYHOI MOJET,
sSKa J03BOJsIa O aHam3yBaTH CHEPreTUYHY e(QEKTUBHICTh ACHHXPOHHOTO JBHUTYHa 3
KOPOTKO3aMKHEHHM POTOPOM IMPH PI3HUX 3HAYEHHSIX BCIX IMOKA3HUKIB SKOCTI E€IEKTPHYHOI
eHeprii B Mepexi.

MO0 HEOBXIJTHOCTI HOPMYBAHHS IKOCTI EJIEKTPOEHEPT 1I

Ky3snenosa Aumica - ctyaent rpynu AII01-17M
HayKOBHI KOHCYIbTaHT — Ky3Heros Bitamiid, k.T.H., J0II.
VYkpaiHChbKUiA Iep>KaBHUN YHIBEPCUTET HAYKHU 1 TEXHOJIOTIN

The analysis of the basic normative documents regulating the quality of electric energy is carried
out. The necessity of observance of the regulated indicators of quality of the electric power at
work of the electric equipment is shown.

3 ormsny Ha Te, MO €(QEeKTUBHICTb, HAAIWHICTb, 1 €KOHOMIYHICTh EKCIUTyaTallil BCiX

€JIIEKTPOTEXHIYHUX YCTAaHOBOK, a OCOOJMBO CHCTEM EJIEKTPUYHOTO MPHUBOLY, UIO
BUKOPUCTOBYIOTh €JIEKTPHUUHY EHEprit0 3MIHHOTO CTpyMy, OaraTo B 4YOMY 3aJieKUTh Bix i
SKOCTI B €JIEKTPUYHUX MEPEKaxX, OCTAHHbOMY IMPE'BISAIOTHCS M1IBUILIEH] BAMOTH.
B paHuit uyac iCHYIOTh HACTyIHI CTaHIApTH, L0 BU3HAYAIOTh SKICTh BHUKOPHCTOBYBAHOI
EJEKTPUYHOI €HEepTii: MDKIEp)KaBHUN CcTaHmapT Ha enekTpoeHeprito 13109-97 «Hopmu sikocti
eJIEKTPUYHOI €Heprii B CUCTeMax eJIEKTPOIIOCTaYaHHs 3arajJbHOT0 PU3HAUYCHHS; €BPONECHCHKHUNA
craggapt EN50.006; mixuapoani ctangaptu MEK 861, MEK 1000-3-2, MEK 1000-3-3, MEK
1000-4-1; my6mikamii MEK 1000-2-1, MEK 1000-2-2 B 4YacTHHi piBHIB €JIE€KTPOMAarHiTHOi
CYMICHOCTI B CHCTEMax eJEKTPOINOCTauYaHHS 1 METOJIIB BHUMIPIOBAHHS €JICKTPOMArHITHUX
MEPEIIKO/I.

BxkazaHi HOpMaTHBHO-TEXHIYHI IOKYMEHTH BU3HAYAIOTh BIUIMB SIKOCTI €JIEKTPOCHEPTIi Ha
CTpaBHUH €NEeKTPUYHUNA MAarHiTHO—CUMETPUYHHUM €JIeKTPOMEXaHIYHUI MepeTBOPIOBaY B YAaCTHHI
30UJIBIIICHHS TOJATKOBUX BTPAT 1 HOTO TIEpErpiBy.

€BporeiicbKi BUMOTH IO MUTAHHAX SAKOCT1 HAIIPYTd MOXHA PO3JUIUTH HA TPU TPYIIH:

1. HopmaTuBHa 0a3a moBHHHA 3a0e3leUyBaTH €IMHY CHCTEMY TOKA3HHKIB SKOCTI HANpyTH, a
TaKOXX €IUHY METOJUKY IPOBEACHHS 1 OLIHKM pe3yNbTaTiB ix BUMiproBaHHA. Ll HOpMmaTuBHA
0a3a BKJIFOYA€ MIKHAPOIAHI €BPOIICUCHKI CTAaHIAPTH.

2. HopmartuBHO-1paBoBa 6a3a €BpOCOIO3y MOBUHHA NIepe0avaTH €UHUN MiIX11 10 MPOBEICHHS
OpraHi3amifHO-TeXHIYHUX  3aXOJIB  IIOJAO0  3a0e3MeYeHHS  HEOOXiJHUX  HOPM  SKOCTI
enextpoeHeprii. Ili 3axoam 3acHoBaHi Ha KoHuemnuii 3a0esmeuenHss EMC, sika po3poOiena
Texniuanm komiterom 77 MEK 1 3atBepmikena Texuiunum komitetom 210 CENELEC 1
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€Bpokomiciero. L{s HOpMaTHBHO-TIpaBOBa 0a3a BKIIIOYAE MIKHAPOIHI CTAaHAAPTH 1 €BPOIICHUCHKI
JupexTuBu.

3. HamionanbHa HOpMaTHMBHO-TIpaBOBa 0a3a MO MHTAHHSIX SIKOCTI E€JIEKTPOCHEprii MOBHHHA
BpPaxOBYBaTH OCOOJMBOCTI MOOYJOBHM €HEPreTHM4YHOi iH(pacTpyKTypu pi3HUX JepxaB. Bona
BKIIOYae MokyMeHTH (MepexeBi konekcu, [mxenepHi pexomenpanii i [IpaBuna migkmoueHHS
HABaHTa)XCHb, TEXHIUHI periaMeHTH 3a SKICTIO HAIIPYTH), III0 MAIOTh HAI[IOHATBHI BIIMiHHOCTI.

JIsi TOpIBHSIHHS CHUCTEMHM TapaMeTpiB 1 TIOKa3HHWKIB SKOCTI HaNpyrd, a TaKoxX
3a0e3MeueHHs] €IHOCTI METOJUKM TPOBEACHHS 1 OIIHKM pe3yJbTaTiB iX BHUMIpIOBaHHA
3MIMCHEHUH TOPIBHSUIBHUHN aHami3 mibxaepxkaBHoro (kpain CHJI) crangapty 'OCT 13109-97 1
€BpONENChKUX MixkHapoaHux cranaaptie EN 50160, EN 61000-2-2, EN 61000-2-12, EN 61000-
4-7, EN 61000-4-30.

Jlnst anaparypu, CIOKUBaro4oi cTpyM He Oinbine 75 A Ha ¢asy 1 o HiAKII0YaeThCs 10
eBpornechknx Mepexx 3 Hampyroto g0 1000 B, 000B'si3KOBI BUMOTH 1O €Micii MEpemKos i
NEePEIIKOOCTIIKOCTI TOBUHHI 3a0e3nedyBaTHCS Ha erami BUpOOHHUITBA i€l amaparypu. [lani
BUMOTH BHKJIQJCHI B MIKHApOJHUX TapMOHI30BAaHUX CTaHAApTax, BKa3aHWX B TEPENIKy 0
Hupextusu 2004/108/EC. ns 3abe3neyeHHs HEOOXITHMX IOKAa3HUKIB SKOCTI Hampyru Ha
OTIEPATOPIB EBPOMEHUCHKUX MEPEX IMOKIAIAI0THCS HACTYMHI (YHKIIT: 3a0€3MeUnTH TapameTpu
CJIEKTPUYHUX MEpEeX HE TipIle IMEBHOTO PiBHS; OOMEXHUTH MIJKIIOUEHHS CIOKUBAUiB, PiBEHb
eMicii TepemKoJa BiJ SKUX TMOTIPIIUTh TOKAa3HWKW SKOCTI HAmpyrd B MEpPEXi HIDKUYE
IUTAHOBAHOTO DIBHS (3a3BWYail BEJIMYMHA IJIAHOBAHOTO PIBHS MOKA3HUKIB SKOCTI HANpyrd B
Mepexi piBHa a00 ACKUIbKa HIKYE, HIK BEJTUYMHA PIBHS €JIEKTPOMArHITHOI CyMICHOCTI).

VY 3B'I3Ky 3 UM MPOBEICHO MOPIBHIHHSA YKPAiHCHKUX 1 €BPONEHCHKUX JTOKYMEHTIB, L0
BCTAaHOBIIIOIOTh ~IIpaBWJa MIAKIIOYEHHS CroxuBadiB, a came «[IpaBun mnpuenHanus
€JIEKTPOYCTAHOBOK JI0 EIEKTPHUYHUX MEPEX» 1 yMOB MIAKIIIOYSHHS CIIO’KUBAYiB, SKi BCTAHOBJICHI
MepexxeBuMu Koaekcamu Ilombmii, Himewunnu, BenmkoOpuranii. OkpiM IbOTO BHBYAIHCS
0COOJIMBOCTI YXBaJICHHS HAIllOHAIBHUX BUJIaHb MIKHAPOJHUX CTAH/IAPTIB, BPAXOBYIOUH TpaBa i
o0oB's3ku Ykpainu sk adimsoBanoro wieHa CENELEC. BpaxoByrouw, mo Ha OaraTbox
HiJIPUEMCTBAX IIUPOKO BUKOPUCTOBYETHCS HEPETYJIbOBAHUHN €JIEKTPONPUBOJ, SIK MOr0 OCHOBHE
ycTaTkyBaHHA Oumbin HiDK B 90% BHMIAnKiB 3acTOCOBYETHCS ACHHXPOHHUH JIBUTYH 3
KOpoTK03aMKHEHUM poTopoM (AJ]) . Ile 00yMOBIIEHO TPOCTOTOIO KOHCTPYKIIIT OCTAHHBOTO, 1, 5K
HACIZOK - BUCOKOIO HAIIMHICTIO, HM3BKOIO BapTICTIO 1 MIHIMAJIBHUMH EKCIUTyaTaliiHUMH
BUTpaTaMu. Sk BioMO, Oy/Ib-sKi BIAXWUJEHHS SKOCTI JKHUBJISIYOI HAMPYTH TPHU3BOIATH 0
3pOCTaHHs BTPAT 1 3MiHM BETMYMHU MOMEHTY, III0 PO3BUBAETHCS, 3HAKO3MIHHI CKJIaI0B1 SKOTO €
MPUYHHOIO JTOJAATKOBUX BiOpalliif €JIeMEHTIB KOHCTPYKIli aHuX eNeKTpOoABUTYHIB. [Ipu miomy
IPUCKOPIOETHCSL CTAapiHHA 130J1s1ii B HMX 1, B pe3ynbTaTi, MiJBHUILYETHCS  aBapidHICTB,
3HIDKYIOTHCSI TAaKOX MAaKPOTIOKa3HUKU POOOTH, Taki K KOCQIIIEHT MOTYXKHOCTI 1, KOe(ilieHT
KOPHCHOI Hii.

OmauM 3 muisAxiB 3a0e3medeHHs HaAidHOT POOOTH BKa3aHOTO EJIEKTPOYCTAaTKyBaHHS
3MIHHOTO CTPYMY € 3apa3 CTBOPEHHsI CHCTEM KOHTPOJIO 1 yNpaBIIiHHS SKICTIO €JIEKTPOEHeprii,
MEePCIEKTUBH PO3BUTKY SKHUX TIOB'SI3aHI 3 HASBHICTIO 1 PO3pOOKOI0 HEOOXITHUX METOMIB 1
3ac00iB, 1110 TO3BOJISIOTH KOPEKTYBATH BiAMOBIIHI MOKA3HUKH SKOCTI.
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ALTERNATIVE DRIVE SOLUTIONS FOR NON-ROAD VEHICLES- A REVIEW

Kalocinski T.
Scientific advisor: Professor Piotr Lijewski D.Sc., Eng.
Poznan University of Technology, Faculty of Civil and Transport Engineering

Increasingly stringent environmental protection laws and reduction of fossil fuels dependency
are the main objectives of modern economies. Development of new powertrain systems faces
two major challenges. First is to increase working parameters of the powertrain with
simultaneous reduction of fuel consumption and the second to stay compliant with current
environmental protection laws. Very often these two conditions are contradictory to each other
and are difficult to fulfill. Continuous decrease of CO2 emissions thus reduction of fuel
consumption are the main drivers for search of new powertrain solutions. Some countries have
introduced specific limits and presented specific laws focused on reduction CO2 emission. The
European Union also have introduced first CO2 limit standards for example for passenger cars in
2009. In 2015 this limit was set at 130 g/km, and in 2020 at 95 g/km as an average emission
calculated for new car fleet. For non-road machinery new Stage V emissions standards have been
phased in already in 2018 in European Union. These regulations limit emission of CO, HC, NOx,
PM and PN. Multiple technologies have been put in place over last years to already meet
previous limits, especially on NOx and PM. Namely, high pressure common rail injection,
cooled exhaust gas recirculation, diesel oxidation catalyst, selective catalytic reduction and
exhaust particulate filter.

Use of electric, electrified or hybrid drives can also significantly increase efficiency of
powertrains and therefore reduce emissions. Moreover, introduction of mentioned solutions may
expand vehicle flexibility and create new functionalities. Together with fast development of
machine automatization, precision farming and use of satellite positioning system for farming
operation continuously increase interest in alternative drives. Mainly because of ease control of
speed and torque and due to system simplification in comparison to mechanical or hydraulic
solutions.

Starting at mid 1950s some manufacturers have already tried alternative powertrain solutions,
for instance: IH Farmall 450 with additional electric generator for power output or Allis-
Chalmers with fuel cell powered tractor. Later in 1970s, Terex presented Titan mining dump
truck with diesel-electric powertrain. Mentioned examples of alternative solutions have not
created significant demand and have been abandoned for next decades. New approach to the
alternative powertrain solutions appeared again in early 2000s. In 1998 Schmetz GmbH created
test diesel-electric powertrain based on New Holland tractor. Later, with initiative of Universities
in Munich and Regensburg, together with AGCO, Wiedemann i Fraunhofer-Geselschaft, project
MELA (Mobile Electrische Leistungs- und Antriebstechnik) have started with goal to create high
efficiency electric components for diesel-electric powertrains. Similarly, project TEAM
(Entwicklung von Technologien fur energiesparende Antriebe mobiler Arbeitmaschinen) created
with RWTH University in Aachen and Universities in Karlsruhe and Dresden together with
many manufacturers, e.g. AGCO, Claas, Deutz, Wirtgen, CAT, Liebherr, Rexroth and others
resulted in works on high speed electric motors and electric components for non-road machinery
drives.

Since mid 2000s more companies experimented with different types of alternative
powertrains, either prototype ones like Belarus with its diesel-electric model 3023, Case with
hybrid-electric ProHybrid EECVT or more in series production like John Deere 7430/7630 E
Premium with electrified auxiliaries.
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From 2010s onwards increasingly higher interest in alternative powertrains have been seen.
More large companies like John Deere, New Holland or AGGO would create prototypes and
series production machines. However, also smaller companies like Rigitrack, Merlo or
Farmtrack have started creating its own solutions. The year of presentation, manufacturer and
model as well as type of powertrain have been indicated to present the variety of solutions
developed by the manufacturers.

Alternative powertrain solutions can vary and encompass different concepts from electrified
auxiliary power outputs diesel-electric and diesel-hydraulic solutions through many hybrid
layouts to the battery-electric, fuel cell-electric and many other variations.

Classification and unified definitions of this solutions its needed to understand the differences
between them as well as their advantages and challenges for the practical use of them. More in-
depth systematization of alternative powertrain solutions for non-road machinery will be
presented in this chapter. Proposed classification is author’s approach to the subject. To
determine different definitions for alternative powertrain solutions, first definition of the
opposite: the conventional drive needs to be clarified. For the non-road machinery traditionally,
the conventional powertrain would consist of internal combustion engine and mechanical or
hydro-mechanical transmission. Proposition for non-road machinery classification can be seen
on Fig. 1.

Non-road machinery alternative drives

N § ; ; ; .

; Electrified (RS o

In-series drive Al components Electric drive Hybrid drive

| drive |

Engine
Diesel-electric E auxiliaries
electrification

Battery electric | Hybrid electric |
vehicle (BEV) Q@ vehicle (HEV)

— electric vehicle
: (PHEV)

Transmission Fuel cell electric
electrification vehicle (FCEV)

— Diesel-hydraulic

Grid supplied

Implement gl electric vehicle | Range extender §
electrification ( (REX)

grid-EV)

Fig. 1. Non-road machinery alternative drive classification
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ANALIZA EMISJI SZKODLIWYCH ZWIAZKOW SPALIN
W PROCESIE TRANSPORTU DREWNA

Maciej Bednarek,
Politechnika Poznanska,
Wydziat Inzynierii Lagdowej I Transportu, Piotrowo 3, 60-965, Poznan, Polska

Odpowiednie zarzadzanie zasobami le§nymi przyczynia si¢ do rozwoju gospodarczego
kraju. W Polsce w ostatnich latach odnotowano tendencj¢ wzrostowg w ilosci pozyskiwanego
drewna, ktorego ponad 90% stanowita grubizna. Rozwojowi ulegl takze sposob $cinki I
‘Jadan[Jort surowca. Obecnie odchodzi si¢ od recznych pit lancuchowych na rzecz
zaawansowanych kombajnow zrgbowych. W raporcie zaprezentowano wyniki [Jadan emisji
zwiazkow szkodliwych pojazdu cigzkiego przystosowanego do przewozu drewna, wykonanych
w rzeczywistych warunkach eksploatacyjnych. Obiekt badawczy stanowil ciagnik siodlowy
wyposazony w naczep¢ oraz zuraw stuzacy do zatadunku oraz roziadunku drewna. Badania
przeprowadzono z wykorzystaniem urzadzenia Axion R/S+, ktéry nalezy do grupy urzadzen
PEMS (Portable Emission Measurement System). Specjalnie opracowany test badawczy
odzwierciedlat sposob uzytkowania pojazdu. Skladat si¢ on z dojazdu pustego HDV do miejsca
zatadunku, przewozu drewna do miejsca docelowego oraz proceséw zatadunku I wytadunku
surowca. Trasa badawcza obejmowata przejazd zard6wno nieutwardzonymi drogami lesnymi jak
I drogami asfaltowymi. Analiza objg¢ta okreslenie emisji szkodliwych zwigzkow spalin w
kolejnych etapach testu.

Analysis of emissions of harmful exhaust compounds in the process of wood transport

Maciej Bednarek, Poznan University of Technology, Faculty of Civil Engineering and Transport,
60-695 Poznan, ul. Piotrowo 3, Poland

Abstract:

Proper management of forest resources contributes to the economic development of the
country. In Poland in recent years there has been an upward trend in the amount of harvested
wood, of which more than 90% is coarse wood. The method of felling and transporting the raw
material has also developed. Nowadays, there is a shift from manual chainsaws to advanced
harvesters. The report presents the results of a study on the emission of harmful compounds by a
heavy vehicle adapted to carrying timber, carried out under actual operating conditions. The test
object was a truck tractor equipped with a semi-trailer and a crane for loading and unloading
timber. The tests were carried out using an Axion R/S+ device, which belongs to the PEMS
(Portable Emission Measurement System) group of devices. A specially designed test reflected
the use of the vehicle. It consisted of driving an empty HDV to the loading place, transporting
timber to the destination, and the processes of loading and unloading raw material. The test route
included driving on both unpaved forest roads and asphalt roads. The analysis included the
determination of emissions of harmful exhaust compounds in the successive stages of the test.

68



Cexrtist « TpancmopTHa iHXEHEPIS»
Sections «Transport Engineeringy

orjasaa METOAIB JIATHOCTYBAHHSA ITIOPITHEBUX MAIINH

Kucnuii /I.M., boromonos A. P.,
HayKOB1 K€PIBHUKH: A.T.H., ipod. Kamina M.1., x.T.H., nom. booups /[.B.,
VYkpaiHChKUI Aep)KaBHUI YHIBEPCUTET HAYKU 1 TEXHOJIOT1H

l'onoBHe 3aBHaHHS TEXHIYHOTO MIarHOCTYBaHHS € 3aBYacHE BHSBJICHHS MOXKIIMBUX
nedeKTiB, TONIKOMHKCHb, BHU3HAYCHHS TEXHIYHOTO CTaHy, BUKIIOYCHHS aBapid Ta 1HIINX
HecTpaBHOCTEH 0e3 po30upaHHs.

OpHuM 13 OCHOBHHMX BY3JIB TEIUIOBO3a € JU3€lIb, TOMY CBO€YAaCHE BH3HAUEHHS MHOro
(aKTUYHOTO TEXHIYHOTO CTaHy € aKTyaJbHOK 3amadero. Sk Mokasye CTaTHUCTHKA, Ha YacTKY
TEIJIOBO3HOTO JAM3el MPUIANae MOHAJ COPOK BiJICOTKIB BiAMOB. BUsBIEHHS HecmpaBHOCTEH,
MOB’SI3aHUX 3 AHW3EJIeM JO03BOJIUTh MO30yTHUCh TAaKUX HETaTUBHUX HACIHIIKIB, SIK MiIBUIICHA
BHTpaTa MMaJbHOTO Ta MOTOPHOTO Macia, 30UIBIIEHHS IIKIJIMBUX BHUKHUIIB B arMocdepy,
3HIDKEHHSI TOTYXKHOCTI. YCYHEHHs HECIpPaBHOCTEH Iu3eis 3a3BUYall IMOB'S3aHI 3 BETUKUMHU
BHUTpAaTaMU 4Yacy Ta MaTepiaibHuX pecypciB. CBO€YacHE Ta SKICHE 1arHOCTYBAaHHS TEXHIYHOTO
CTaHy BY3JIiB Ta JeTalei TU3els 3 MOAANBIINM YCYHCHHSIM BUSBICHUX HECIIPABHOCTEH JT03BOJISIE
3HAYHO 3HM3UTH 11 BuUTparn. Came TOMy po3poOIi METOIIB JIarHOCTYBAaHHS JTU3EIIA
NPUIUIAETHCS BeUKa yBara. B manuii yac po3po0i1eHo Ta 3aCTOCOBYETHCS Ha MIPAKTHULI JCKIIbKA
METO/IB J1IarHOCTYBaHHS TEXHIYHOTO CTaHY BY3JIIB Ta CHCTEM TEIIJIOBO3HOTO JU3EIIA, sIKI MOKHA
IMOJIJINTH Ha IITATHI Ta CIEiaJIbHI.

[IItaTHi CHUCTEMH TEXHIYHOTO JIarHOCTYBaHHS B OCHOBHOMY TIpU3HAuY€HI s
(GyHKI10HAIBHOI 1IarHOCTUKH, TOOTO JUISL 3BUYAfHOTO KOHTPOJIIO MIOTOYHOTO TEXHIYHOTO CTaHy.
Jlo chemiagpHUX HAJleXaTh CHCTEMH TEXHIYHOTO [IarHOCTYBAaHHS, SKI TMEPIOJUIHO
BUKOPUCTOBYIOTHCS CIIELINIICTAMU I YTOYHEHHS pOOIT 3 pEMOHTY, MEPEBIPKH SIKOCTI PEMOHTY
a00 BU3HAYCHHS TPUYHMH BUXOJTy 3 €KCIUTyaTarlii 00’ €KTa q1arHOCTyBaHHS.

3a mpu3HAYEHHSAM CUCTEMHU TE€XHIYHOTO J1arHOCTYBAaHHS MOAUISAIOTHCS Ha YHIBEpCalbHIi, SKi
MPU3HAYCHI IS BUMIPIOBAHHSA TEBHUX (PI3MUHUX BEIMYMH Ta TapamMeTpiB Ha OyIb-SKHX
o0'exktax 0e3 ypaxyBaHHS iX OCOOJIMBOCTEH, Ta crieliaai3oBaHi — MPU3HAYECHI JJI 11IarHOCTUKU
KOHKPETHHX €JIEMEHTIB MallnH. 3a3BUYai, CIeliaiizoBaHi 3acCO0M MarOTh y CBOIH KOHCTPYKIIii
yHiBepcallbHi 3ac00M (MaHOMETPH, aMIIEPMETPH TOILIO).

Criz 3a3HAYMTH, 10 YHIBEPCATbHI 3aCO0M MOXKYTh IEPEXOAUTH B PO3PSII CHEIiali30BaHUX,
SIKIIIO BOHM BUKOPHUCTOBYIOTHCS SIK INTATHI MPHUIAJHU Ui KOHTPOJIK KOHKPETHUX IapaMeTpiB:
TEMIIEpaTypu BUXJIOMHUX ra3iB, TUCKY HaJAyBY AM3€Is 3a JOMOMOIOI0 MaHOMETPIB, BUTPATH
najauBa ado Mmapu 3a JIOIIOMOTOI0 BUTpAaTOMipa.

3 TOYKH 30py MOOITBHOCTI CHUCTEMH TEXHIYHOTO J1arHOCTYBaHHS MOXKHA ITOJIJIUTH Ha
iHTerpoBani Ta mnepeHocHi. CnemiagbHI CHCTEMH TEXHIYHOTO MAiarHOCTYBaHHS, 3a3BHYai,
MEPEHOCH], a MTaTHI MOXXYTh OyTH SIK IEPEHOCHUMH, TaK 1 IHTErPOBAHUMH.

3a TpUHOMIOM Mdii Ta NPHU3HAYEHHSM JATYUKIB, METOJM Ta CHUCTEMH TEXHIYHOTO
JIaTHOCTYBaHHS MOKHAa YMOBHO pO3JUINTH HAa HACTYIMHI TPYHH: MapaMeTPUYHUM METOJ;
IHCTPYMEHTAIILHUN METOJ; METOJ] JiarHOCTYBaHHS 32 T€PMETUYHICTIO 3aMKHEHUX TOPOXKHUH;
BIOpOAKyCTHYHI METO/H; CICKTPUYHI Ta €JIEKTPOMAarHiTHI METOIH; TETNIOBUMIPIOBAIBHI METO/IH;
METOAY OI[IHKM 3HOCY 3a BMICTOM METajy B OJIii Ta BUXJIOMHUX Ta3ax; METOJy HEpPYHHIBHOTO
KOHTPOJIIO JIeTajielt Ta MaTepiaiiB (nedexTartii).

BinnoBimHO 110 TNPOBEAEHOTO aHai3y BKa3aHUX METOJIB, A 3amady 0e3po30ipHOro
JIarHOCTYBAaHHS IMJIIHAPOTIOPITHEBOT TPYMH JOW3EIsl MH 3yNMHHIWIACH Ha CIEIiali30BaHUX
JaTYMKaX MAacoBOi BHUTPATH IMOBITPS, OCKIIBKM BOHM BOJOMIIOTH JIOCTaTHBOIO TOYHICTIO,
BHCOKOIO 1H(OPMATHUBHICTIO Ta 3aJI0BOJIBHSAIOTH BHMOTAM IIBHJAKOMII TIPH JTOCIHIKEHHI
napaMeTpiB MEXaHIYHUX CUCTEM B TMHAMILII.
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AHAJIN3 ITPOI'PAMMHBIX ITPOAYKTOB _
11O MOAEJIMPOBAHUIO JOPOKHbBIX COOPYXEHUHU

A.A. TTapxomenko (Yb-41),
Hayunsiii pykoBogutens — noueHt C. B. CkupkoBckuit

B craree paccMOTpeHBI MpEeUMYyILIECTBa JIa0OPATOPHOTO MOJCIUPOBAHUS JTOPOKHO-
TPAHCIIOPTHBIX COOPY>KEHUN Ha CTaAuM MpoeKTHpoBaHUs. beina mpuBeneHa kiaccudukanus
MOJIETIE 10 YPOBHIO JA€TajlM3allMy TpPaHCHOpPTHOro mnortoka. [IpoBeneH aHanu3 yacTo
MCIOJIb3YEMBIX POrPAMMHBIX MPOAYKTOB IIPU MPOESKTUPOBAHUH.

Bo BpemMs mpoekTHpOBaHMS ~ JOPOKHO-TPAHCIIOPTHOTO  COOPYKEHHS, BO3HUKAET
MHOKECTBO BOIIPOCOB, CBS3aHHBIX C ()YHKIITMOHUPOBAHUEM OYAYIIETO JOPOKHO-TPAHCIIOPTHOTO
coopyxkeHusl. Takke HeOOXOAUMO YUUTHIBATh FOPOJICKUE TPAHCIIOPTHBIE MOTOKH, 00JIa1a01ne
MHOXECTBOM Pa3JIMYHBIX OCOOEHHOCTEM TakMX Kak: HeCTaOWIbHOCTb M MHOrooOpasue
TPAHCIOPTHOTO TIOTOKAa M, KakK CIEJICTBUE, IpaKTUYecKas CIOKHOCTh TIOTY4YEHHs Jlaxke
OCHOBHBIX XapaKTEPUCTHUK, OMPEACTSIONINX KauyeCTBO YIIPABJICHUS;, HEMOJHAS YIIPABISIEMOCTb;
MHO>KECTBEHHOCTh KPHUTEpPHEB KadecTBa, TAaKMX KaK 3aJepkKKa B IYyTH, CPEIHSAS CKOPOCThb
nBIoKeHus1, nporHosupyemoe uucio JATII, o0bem BpeaHbIX BBIOPOCOB B aTMOC(Epy U MHOTOE
apyroe.

B Takoli cuTyanuu ONTHMAanbHBIM BBIXOJIOM SIBJSIETCS MOACITUPOBAHKE, KOTOPOE B TOM WK
WHOW CTENeHW aJeKBaTHO OTpakaeT IOBEIEHHE TPAHCHOPTHBIX IMOTOKOB, HEOOXOAMMOE IS
KOHKpETHOM 3amaun. Kpome TOro, MeTo/| mo3BoJisieT SKOHOMUTh OIO/KETHBIE CPEICTBA, KOTOPHIC
MOTJIH ObI OBITH MOTPauEHbl HA peATU3aIUI0 3aBE€I0MO HECOBEPILIEHHBIX TPAHCIIOPTHBIX MIPOEKTOB.
MopenupoBaHue MO3BOJIIET U3yd4aTh CIIOKHBIC 3a/1a4d JIBUKCHUS TPAHCIOPTA HE B PEATbHBIX
YCIIOBUSIX, a B JlabopaTopuu. B Oosee o01ieM cMbICie MOACTMPOBAHUE MOKHO OTPEICIIUTh, KaK
TMHAMUYECKOE OTOOpaKEHHE HEKOTOPOH YacTH PEabHOTO MHpa IMyTEM TMOCTPOCHHUS MOJEITH Ha
KOMIBIOTEPE U MPOJABUKEHUH €€ BO BpeMeHHU [1].

CymectByeT Kiaccu(uKamusi MO YPOBHIO JeTalM3allMd TPAHCIOPTHOro MoToka. Ha
HACTOSIIIIMA ~ MOMEHT  BBIACISIOT 4  ypOBHS  J€Talv3alldd  TPAHCIOPTHOM  MOJEINH:
MaKpOCKOIHYECKNE; MUKPOCKOITMYECKUE; ME3OCKOTTMYECKHE; CyOMUKPOCKOTTHYECKHE.

MaxkpoMoaenupoBaHre OMUCHIBACT JBUKEHHE TPAHCIIOPTHBIX CPEICTB Kak (hU3HUECKOTO
MOTOKA Ha BBICOKOM YPOBHE arperupoBaHUs (M3y4alOTCs XapaKTEPUCTUKH MOTOKA — MJIOTHOCT,
CpeIHsIsl CKOPOCTh, HHTEHCUBHOCTH) 0€3 y4eTa €ro COCTaBHBIX YacTel (TPaHCIIOPTHBIX CPEJICTB).
JluHamMuuecKkue MaKpoCKomHueckue mopenu, Takue kak monenb LWR (Lighthill, Whitham u
Richards), omuceiBatoT mporecc W3MEHEHUsS TPAHCIOPTHOTO TIOTOKA BO BpPEMEHU U
MPOCTPAHCTBE C TIOMOIIBIO U (EepPeHIMATBHBIX YPaBHEHUM, JISI COCTaBIEHUS KOTOPBIX
MPUMEHSIIOT 3aKOHbl THUAPOAMHAMUKH — IO AHAJIOTUM C >KUIKOCTHbIO (MJIM ra3om) B TpyoOe.
YpaBHEHHsI OMHCHIBAIOT WM3MEHEHHsI  OMPEACIIEHHOTO MapaMeTpa, XapaKTepHU3YHOIIero
TPAHCIOPTHBI TOTOK (HampuMep, IUJIOTHOCTh IIOTOKa aBTOMOOWJIEH, cpenHsAs CKOpPOCTh
JBMKEHUS] aBTOMOOMIICH, IPOIYCKHAs! CIIOCOOHOCTh JOPOKHOTO YUACTKA).

MukpomoienupoBaHKEe B JETaNSIX ONMUCHIBAET MOBEIACHHE M B3aUMOJACHCTBUE OTAEIbHBIX
aBTOMOOWIICH, CO3MAIONIUX TPAHCIOPTHBIM TMOTOK. B  MHKpOMOJENIUPOBAHWH  KaXKIBIN
aBTOMOOWIIb 3aJaeTCsl MHIUBUIYaJbHO, OIMHUCHIBACTCA B3aMMOJEICTBHE aBTOMOOWIEH Ipyr ¢
JIPYTOM H C IOpOXHOU ceThio. Kak mpaBuiio, XapakTep MOBEICHUs aBTOMOOWIIS OTHCHIBAETCS C
MTOMOMUIBIO MPaBUJI, KOTOPBIE OMPENEISIOT, KOTJa aBTOMOOMIIb YCKOPSETCs, 3aMEJUISIET CKOPOCTb,
nepecTpanBaeTcs B APYTro psiji, a TaKKe KOrJla M Kak aBTOMOOWIIb BHIOMpAaeT U MEHSET CBOM
MapuIpyT CJI€JOBaHUS.
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CyOMHKPOCKONMYECKHE MOJENH, TaK K€, KaKk U MHKPOCKOMUYECKHE MOJENHU, NETATbHO
OINMCHIBAIOT XAPAKTEPUCTHKU TPAHCHOPTHOro cpencra. OpHAKO, KpPOME 3TOr0 B MOJENSX
yuuThIBaeTCsl (YHKUMOHUPOBAHUE OTIEIbHBIX YacTel TpaHCHOPTHOro cpeacTtBa. Kpome
NPUBBIYHBIX JUIS ~ MHKPOCKONMMYECKHX MOJENEH HWCXOAHBIX JaHHBIX, TpeOyroTcs U
JIOTIONIHUTENbHBIE. Hampumep, BUJ TOIUIMBA, HUCIOJIB3YEMOTO aBTOMOOWJIEM; THII JBUTATENs;
HCIOJIb30BAHUE HABUTAIIMOHHBIX CUCTEM M T.A. DOJIBIIMHCTBO 3TUX JIONOJHUTEIBHBIX
MapaMeTpoB HCIONB3YIOTCS Il PacyeToB CHEUU(PUUECKUX MCXONAIIUX TaHHBIX MOJEIH,
HaIpuMep, OLEHKA BIUSHUSA TPAHCIOPTHOTO CPEICTBA HA OKPYKAIOILYIO CPELY.

Me3ockonnueckre MOAETU HaXOAATCs Ha CpeITHEM YpOBHE JeTanu3aiuu. OHU ONMUCHIBAIOT
aBTOMOOWJIM Ha BBICOKOM YpPOBHE NETAIM3alMM, a MX IMOBEICHHE W B3aUMOJICHCTBHE — Ha
HU3KOM YPOBHE (KaK B MaKpoMOJIeIHpOBaHUM). Me3oMoaeTupoBaHue MO3BOISIET MOAEINPOBATh
JTOPOXKHYIO CEeTh U JBM)KEHUE aBTOMOOWJIEH MOYTH C TaKUM K€ YPOBHEM JETalu3alluH, KaK U
MUKpPOMOJIEIUPOBaHKHE. Me30CKOUYECKOe MOIETUPOBAHUE MPUMEHSETCS TaM, TJe KeJlaTelbHO
UCIOJIb30BaTh MUKPOCKOIMMYECKHUE MOJIENH, HO 3TO HEBO3MOXKHO H3-3a OOJBIIOrO pa3zMepa
TPAHCIIOPTHOM CETHU WJIM OTPAaHMYEHHOCTH PECYpPCOB, KOTOpbIe TpeOyeTcs: 3aTpaTuTh Ha
CO3/IaHHE U OTJIAJKY CETH.

Huxe paccmMoTpuMm mporpaMMHbIE MpPOAYKTHI, Haubojiee YacTo HCIOJb3yeMble IMpu
IIPOEKTUPOBAHUH [2]:

VISSIM 1no3BoisieT UMUTHPOBATh JBM)KCHHE TPAHCIIOPTA U TEMIEXOA0B (MMUTAIIMOHHOE
MOJICIMPOBAHUE), YTO TIO3BOJISIET €My OBITh HEOOXOJMMBIM HHCTPYMEHTOM IIpH aHaJN3e
MPOEKTHBIX U OPraHU3ALMOHHBIX PELICHHUH, €CIIU peub UAET O MIIAHUPOBAHUU JABM)KECHUS.

ITporpammuoe obecnieuenue VISSIM umeer crneayromye BO3SMOXHOCTH [3]:

— OLEHKAa BIUSHUS THMA [IE€PeceYeHusi JOpOr Ha MPOMYCKHYIO CIIOCOOHOCTH
(HeperyaupyeMblii TEepeKpECTOK, PeryIupyeMblii MEpeKpECTOK, KPyroBO€ IBMXKEHHUE, XK/
nepees, pa3Bsa3Ka B pa3HbIX YPOBHSX);

— TIOCTPOCHUE TPAHCIIOPTHOW CETH OO0 CIOXKHOCTH C yYeTOM HWHAWBUIYAIbHBIX H
CKOPOCTHBIX OCOOEHHOCTEN JOPOT, U YIIHULL;

— MOJEJIMPOBAHUE PETYIIUPYEMBIX U HEPETYIUPYEMBIX IEPECCUEHNUI;

— BBIOOp ONTHUMAJILHOW CXEMbI OPTaHU3AlMK JBUKEHHS Ha IEPEKPECTKE;

— OIICHKA MPOIMYCKHOM CITIOCOOHOCTH IS KXKJJ0T0 BapuaHTa JBHKEHUS;

— MOJICJINPOBAHKE U ONITUMHU3AIMS pAOOTHI CBETOCUTHAIBHBIX YCTPOICTB;

— IIPOTHO3MPOBAHNE BOZHUKHOBEHHUS 3aTOPOB;

— MOJICJIMPOBAHKE U aHAJINU3 MEIIEXOAHOTO ABHKCHHUS,

— IIMPOKHUM CHEKTP aHaIM3a: JUIs TPAHCIOPTHBIX CPEJCTB, MEHUIEX0/10B, CBETOCUTHAIBHBIX
YCTPOICTB, MapIIpyTOB OOLIECTBEHHOI'O TPAHCIIOPTA U T.[I;

— CO3/1aHUE NPE3EHTALNOHHBIX MaTEPUAIIOB B BU/I€ BUICOPOJIUKOB.

B xommnbrotepHoit Moxenu, pa3pabarbiBaeMoi ¢ mpuMeHeHueM mporpammbl VISSIM,
YUHUTBIBAIOTCS ciienyromue 3ieMeHTsl Y IC:

— mapameTpbl neperoHoB YJIC (mimHa, KOJWYECTBO TIOJOC MBMXKCHHS, HAIPaBICHHUE
JBYOKEHMSI 110 10J0CaM C Y4ETOM CHELMAIU3alUU I0JI0C JBMKEHMS 10 BUAAM TpaHCIOPTA U
NepuojaM JBHKEHUS, MOJOCHl OOIIECTBEHHOTO TPAaHCIIOPTa, PEBEPCUBHBIE IOJIOCHI, MOJIOCHI
pasroHa);

— mnepeceuenus YJIC (pa3Bs3ku, peryiupyeMble U HEPETYyIUPYEeMbIE TEPEeKPECTKH,
KOJIbLIEBBIE MTEPECCUCHMUS);

— TapaMeTphbl CPEJCTB peryaupoBaHusi ABMxKeHUS (a3l paboOThl CBETO(POPOB C ydETOM
BO3MOYKHOCTH THOKOIO pEryJIMpOBaHUS JOPOKHBIM  JIBM)KEHHEM, 3HAKH IPHOPUTETA,
OTpaHUYEHUE CKOPOCTU JABUKEHUS U T.J1.);

— peryiaupyeMble M HEpETYJIHPYEMBbIE IMEUIEXOAHbIE MEPEXOAbl; OCTAHOBOYHBIE ITYHKTBI
MACCaXKUPCKOTO TPAHCIIOPTA OOILEro MOJIb30BAHMUS.
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B kxoMmmnberoTepHOM MOJENU JOPOKHOIO IBMXKEHHS JOJKHBl YYHUTBHIBATHCS CIELYIOLIUE
IapaMeTpsl TPAHCIOPTHBIX TOTOKOB:

— COCTaB TPAHCIIOPTHBIX ITOTOKOB (JIETKOBBIE, aBTOOYCHI, TPY30BHIC);

— UHTEHCUBHOCTb JIEMEHTOB TPAHCIIOPTHBIX TOTOKOB B COOTBETCTBYIOIMX HAIPABICHUSIX
(TpaHcTOpTHBIE TOTPeOHOCTH) A DHEepeHITMPOBAHHBIC MO TTEPUOIaM CYTOK U JHSIM HECIIH,

— MHTEHCHUBHOCTb JBIKCHHS MOJBMKHOTO COCTaBa MAaCCaXUPCKOTO TPAHCIOPTa OOIIETo
MI0JIb30BaHMS IO MapLIpyTaM; 0COOEHHOCTH MTOBEIEHHUS Y4aCTHUKOB JOPOKHOIO IBUKECHHUS.

D¢ dhexkTuBHOCTH NpesIaraeMbIX MEPOIIPUATHI 0 coBepuieHcTBOBaHMIO O/[J] ¢ momorikio
nporpammbl VISSIM, no3BossieT HarsiAHO (IMyTEM BHU3YaJlbHOTO MPOCMOTPA) JEMOHCTPUPOBATH
aHMMalMOHHOE BHJeomnpenactasneHus (2 u 3D ¢opmarax) TpaHCHOPTHBIX IOTOKOB MpU
Pa3IMYHBIX YCIOBUAX JOPOKHOTO ABUKEHHUS [2].

ARCADY — nporpaMMHBbIi MPOAYKT, TO3BOJISIIOMUN Hanbosee NeTalbHO MOJCIUPOBATH
KOJIBLIEBbIE IEPECEUEHUS C YUETOM N€OMETPUUYECKUX ITapaMETPOB.

ARCADY ObICTpO ¥ JIETKO OIIEHUBAaeT COCTOSSHHE KOJIBIIEBBIX IEPEKPECTKOB,
paccuMThIBaeT 3aJEp’KKM, a TaKXKe BEPOATHOCTh BO3HUKHOBEHHs aBapuil Ha OCHOBaHHUU
CTaTUCTHUYECKUX JaHHBIX. [/laHHOE MporpaMMHOE OOeclieYeHHe MpEeJAHA3HAYCHO [UIS aHAJIn3a
HOBBIX IIPOEKTOB KOJIBLIEBBIX IE€PECEUYEHUM, a TAK)KE OLIEHUBATh BIMSIHUE M3MEHEHUH Ha yxke
CYILLIECTBYIOINX, MOAEIUPYS Pa3IMUHbIE BApUAHTHI [4].

[IporpammHOe oOecrieueHHe B 3HAYUTEIBHOM CTENEHM OCHOBAHO HAa HSMIMPUYECKUX
COOTHOILICHUSIX MEXKIy T'€OMETPUYECKHMHU MapaMeTpaMu KOJIel U MPOIMYCKHOM CIIOCOOHOCTHIO,
YCTAHOBJICHHBIX B PE3yJIbTaT€ MHOTOYUCIIEHHBIX HCCIEI0BaHUH, MPOBEJCHHBIX HA KOJBIEBBIX
nepekpecTkax BemmkoOpuTaHuu, a Takke Ha KOHTPOJIUPYEMBIX HCIIBITATENBHBIX OOBEKTaxX Ha
IPOTSDKEHUM OoJiee ecATH JIeT.

ARCADY MoxeT MOJenupoBaTh KOJIBIEBBIE IEPECEUEHHs] MaJloro, CPETHETO U OOJIBIIOTO
IMaMeTpa, TaKKE€ MUHM-KOJIBLIEBBIE NIEPECEUeHUs], CeTh MEPEKPECTKOB, MEMIEXOAHbIE EPEXO0IbI
(perynupyemsle, Heperyiaupyemsle, aaantuBHble). [lpm MonenupoBaHMM — YUUTHIBAIOTCS
KJIIOYEBbIE TEOMETPUYECKHE TapaMeTPhl KOJIBLIEBBIX MEPECEUEHUH, TAKHE KaK IIMPUHA Bbe3/la Ha
KOJIBLIEBYIO IIPOE3KYI0 4acTh, paJlyC KPOMKHM IIPOE3KEH YacTH, IIMPHHA NPOE3XKEH 4YacTu
IPUMBIKAIOIIEH J0pOTH, TUAaMETP KOJbIEBOIO MEPECEUCHMs], Yrojd KOH(IMKTa TPaHCIOPTHBIX
notokoB. Ilonp3oBarens npeaocTaBisieTcs HAOOP KOHTPOJIBHBIX TOUEK M CTPOUTEIbHBIX JIMHUM,
KOTOpbIE MOJKHO TII€pETacKUBaTh [UId COBIAQJAEHUS C COOTBETCTBYIOUIMMM TOYKAMHU Ha
MaciTabupoBaHHOM (POHOBOM M300paKEHUHU WM COOTBETCTBYIOIIEM uepTexe. JlocTyHa CBsI3b
Mexay ARCADY u Autodesk Vehicle Tracking oGecmeumBaromiasi mpoBeneHne Hamboliee
TouHbIX M3MepeHuid. [Ipu ycranonenun Habopa manHeix TEMPRO panHBIA mporpamMMHBIHM
IPOAYKT MOXKHO MCIIOJB30BaTh AJIS pacueTa KOd(QQUIMEHTOB yBenudeHus Tpaduka. [l storo
HE00XO/IMMO BBECTH HEKOTOpBIE CBOMCTBA (reorpaduueckoe MoyIoKeHUe, Ha Kakou rox Oyner
IIPOU3BOAUTCS MOJAEIMPOBAHUE M JIp.), KOTOpble OyAyT HENOCPEICTBEHHO CUUTHIBATHCS
IpOrpaMMOil U BBIBOJUTH COOTBETCTBYIOLIMH (akTop pocta. Takxke (akTopsl pocTa MOKHO
BBOJIUTh BPYUHYIO. JlaHHBIE, 10JIy4YE€HHBIE MPU UCCIIEI0BAaHUU MIEPEKPECTKOB, MOYKHO CUUTHIBATH
c Excel, uto sxonomut Bpems. Ilpu pabore B Arcady IOCTYyHmHO 5 THUIIOB MOJAETHPOBAHUS
tpajpuxka (FLAT, DIRECT, ONE HOUR, LEVELS, FOUR, PHF). Ilpexycmorpeno
MOJICIMPOBAHUE BXOJHBIX MOJIOC, YTO IOMOTAeT IOJIb30BATENI0 YBHAETh TpapUK Ha KaxkIOH
[I0JIOCE, BO3MOJKHBIE TIEPEHACBHIEHUS JHMOO TOJIOAAHUS II0JIOC, BIMSHUE MEHIEXOJHBIX
NEPEeX0J0B Ha MPOIYCKHYIO CHOCOOHOCTh. M3MEHss KOIMYECTBO IOJIOC M HANpPaBJICHUS IO
[10JI0CAM MO>KHO JIETKO OIIPEENINTh UX Hanbosiee ONTUMAIbHYI0 KOHPUTYpaLHIo.

I'maBHble pyHkuuu Arcady:

— OZIHOBPEMEHHO PEUIAET HECKOJIBKO 3a1a4;

— MPOCTON MOTPEOUTENHCKHI HHTEpdEiic U ObICTpOE MOTyUYeHUE PE3yIbTaTOB aHAIN3a,

— UHTEPaKTUBHOE NIPEJCTAaBICHNE TpapuKa Ha BXOJE U BBIXOJIE€ KOJIBLIEBBIX IIEPEKPECTKOB;

— KOIIMPOBAHME JAHHBIX B TAOJIMYHOM PEIaKTOPE;
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— IPOTHO3WPOBAHUE aBAPUH U 3aJI€PIKEK;

— YCTAHOBKa CJIOKHBIX F€OMETPUUYECKHI MapaMeTpoB M MPOTHO3UPOBAHUE CUTYyallUU Ha
MIEPEKPECTKE C TEUEHUEM BPEMEHU,

— YCTaHOBKA €AMHUI] U3MEPEHUS TPAHCIIOPTHBIX MOTOKOB;

— ONTUMU3ALIMA B BUJIE TPAPUKOB U OTYETOB;

— OIlpe/ieTICHHE JOTMOTHUTEIBHBIX (JaKTOPOB BIHSIIONIUX HA MPOMYCKHYIO CIIOCOOHOCTH;

— OrpaHUYEHHUE MOTOKA HA BXOJIE€ U BBIXO/JIE;

— HACTPOMKHU TOYHOCTH MOJIEITUPOBAHMUS;

— HTML npocmotp u coxpanenue B PDF u DOC;

— CPaBHUTEBHBIM OTYET MEXK]Ty T€OMETPUEH Pa3TMUYHBIX BPEMEHHBIX CErMEHTOB.

AutoCAD Civil 3D. Jlannas mnporpamma — 3TO peEUICHHE [JIs TPakIaHCKOIO
CTPOUTENBCTBA, OCHOBAaHHOE Ha TexHosorun BIM, koTopoe mnO3BOJISIET YCKOPUTH MPOLIECC
pa3paboTKH BBICOKOKAUYECTBEHHBIX IPOEKTOB B cdepe TpaHCIOpTa, 3eMJIEYCTPOWCTBA U
uHppacTpykTypsl. llogxon, uCHoOnb3yeMblii NPOTPaMMOM, COCTOMT B CO3JaHMM EIHHOU
uu(ppoBOd MOJENH MOBEPXHOCTH, YTO TIO3BOJSIET Jy4lle KOOPAUHUPOBATH paboTy Hal
MPOEKTOM, BH3YaJIM3UPOBaTh pPE3yJbTaT M CO3[aBaTh BBICOKOKAUYECTBEHHYIO pabodyio
JOKyMEHTaluio [3].

Oo6nacts npumenenust AutoCAD Civil 3D Bkitogaer cienyromnme HanpasieHus [4]:

— IPOEKTUPOBAHKE I'€HEPAIbHBIX IIJIaHOB;

— 3eMEJIbHBINA KaJacTp;

— IPOEKTUPOBAHKE JTOPOT;

— na"amadTHOE MPOSKTUPOBAHUE U OJIar0yCTPOHCTBO;

— Te0Ie3Hs;

— TpyOONIPOBOIHBIE KAHATU3AIIMOHHBIC CETH;

— OXpaHa OKPY>Karollen Cpeibl.

CTpyKTYpHO TpOIECC MTPOSKTUPOBAHMS C TIOMOIIBIO TAHHOW CUCTEMBI MOXHO Pa30WTh Ha
CIEeAyIOLIe OCHOBHBIE ATarbl [S]:

— MOATOTOBKA I POBOI Mogenu MmectHOCTH (LIMM);

— OIlpe/ieJIeHHe TPacchl IOPOTH B IJIaHe U mpodure;

— TpeXMEepHOE MOJICTUPOBAHNE aBTOMOOMIBHOM JIOPOTH;

— pacuer 00beMOB paboOT U CO3/IaHNE BBIXOTHOM JTOKYMEHTAIIHH.

[Iporpamma aBTOMaTHuecKd GOPMUPYET pabOuyr [TOKYMEHTAlUI0, B TOM YHCIE
cHaO)XeHHbIE AHHOTALUSAMU YEPTEKU NPOAOIBHBIX M IMOMEPEeYHBIX Mpoduiiel, a TaKke
BEJOMOCTH 3eMJIsHBIX paboT. Cpena pa3paboTku pabounx yepTekeil Ha 0aze pasHbBIX CTUIIEH
MO3BOJISIET aBTOMATU3UPOBATh MPOIECC CO3JAaHMSI TUIIOBBIX UYEPTEKEH C COOJIOJIEHHEM BCeX
YepTEXKHBIX cTaHAApTOB. CBS3h UEPTEIKEH C MOACIBIO U JPYT C APYrOoM OOECIIeUunBaETCs Yepes
BHEUIHHUE CCHUIKU U SAPJIBIKU K JIaHHBIM; OJlarofaps 3ToMy MojJiep:kuBaercs pabouunii nmpoiecc, B
OCHOBE KOTOpPOTO JICKUT eauHas Moneib. Eciu MoAens H3MEHSIETCsS, YEpTeX U OBICTPO
MIPUBOJATCS B COOTBETCTBUE €€ HOBOMY COCTOSIHUIO.

Copmepxumoe aHHOTanui (GopMupyercs Ha OCHOBe uHpopManuu 00 OoOBeKTax W
aBTOMATHUYECKU OOHOBISIETCS TpH JOObIX m3MeHeHusix. Kpome Toro, AutoCAD Civil 3D
ABTOMATUYECKH pearupyeT Ha HM3MEHEHHS MacliTada ¥ OpPUEHTAIMU BUJOB, KOPPEKTUPYS
pasMepbl 0003HAYCHUH.

[Io maHHBIM, NMPENCTABIEHHBIM CHEUUAIMCTAMU OJHOW U3 JOPOXKHBIX OpPraHU3aluid, Ha
Autodesk University B 2013 roay, B pesynbrate npumenenus AutoCAD Civil 3D u co3nanus
1M (POBOK MOJIETTM OHU CMOTJIH YBEIIMYUTH CKOPOCTh MPUHSATHUS MIPOEKTHBIX pemeHuii Ha 30%, a
CKOpPOCTh ToJicyeTa 00beMOB 3eMISHBIX Macc — Ha 90%. Ilpu sTom Bpems, 3aTpayeHHOE Ha
MPOCKTUPOBAHUE, COKpaTUiIoch Ha 29%, a MOHMMaHUE MPOEKTHOTIO 3aMbIC/Ia 3aKa3uYUKOM
nocturino 100% B ormmumu ot 10%, KOTOPBIX yJIaBaJIOCh AOCTUIaTh C HCIOJIb30BAaHUEM
TPAAUIIMOHHBIX 2D TeXHOIOTrui.
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NIABUINEHHA EHEPTOE®EKTUBHOCTI
MICBKOTI'O EJIEKTPOTPAHCIIOPTY

Sxosenko B.C. - crynent rpynu 8.1410, IHHI 3HY,
Xopesuu €.1. - crygent rpynu 8.1410-3, IHHI 3HY,
HaykoBuii koHCynbsTanT— Apremuyk B.B., 1.1.H., mpod., IHHI 3HY
3anmopiCbKHUI HAI[IOHAIBHUIN YHIBEPCUTET

The paper analyzes the possibility of improving energy efficiency ofenergetic system
for urban electric transport.

MicbKkuii eNeKTpUYHUN TPAaHCTIOPT, OCOOJIMBO Y BETMKUX MICTaX, BiJIrpae 3HAYHY POJIb Y
3a0e3neueHH] MacaKUPChKUX NepeBe3eHb. [Ipu boMy BapTo 3a3HAYUTH, IO €IEKTPOTPAHCIOPT
€ €KOJIOTIYHO YHCTHUM 1 Ma€ TMEPCIEeKTUBU JI0 CBOTO KUIBKICHOTO Ta SKICHOTO 3pocTaHHA. [lo
MICBKOTO €JIEKTPOTPAHCIIOPTY MOXHA BiHECTH TpOJeilycu, TpamBai, METPOIOJITEH, a TaKOX
MICBKI €JIEKTPOTIOi3 1 Ta eeKTpoOycH (Ha aBTOHOMHOMY XOTY ).

CucteMu eNEKTPOIOCTaYaHHSI TPAHCIIOPTHUX CHUCTEM 33 BUMOTaMH, YMOBaMH poOOTH,
BHKOPHCTOBYBAHOTO OOJIaJHAHHSA Ta TMPUCTPOIB, JOKOPIHHO BIAPIZHSAIOTHCS BiJ CHCTEM
€JIEKTPONIOCTAYaHHS TPOMHUCIIOBUX TMIANPUEMCTB. YC€ II€ BHU3HAYMIO OCOOJIMBOCTI POOOTH,
MIPOEKTYBAHHS Ta METOIB PO3PAXyHKY TaKHX CHUCTEM, SIKI OTPUMYIOTh €JICKTPUYHY SHEPTII0 Bij
30BHIIIHIX eHeprocucreM. EnexkTpuyHa eHepris BiJ T€HepaTOpiB €IEKTPOCTAHINN MeperaeThes
yepe3 eNeKTPUYHI MiACTaHIl, JiHII eleKTponepeaadl pi3Hoi Hanpyru Ta TAToBi miacraniii. Ha
TATOBHUX MiJICTAHIIISAX EICKTPUYHA CHEPrisi MEepPEeTBOPIOETHCS 3a POJOM CTPYMY 1 HANpyrd 10
BH]TY, 1110 BUKOPHUCTOBYETHCSI B PYXOMOMY CKJIal, 1 TIO TSATOBIM MEpeXki MePeIacThbCs 10 HUX.

B eneprocucremax, y 3B'SI3Ky 31 3pOCTaHHSIM HPOTSKHOCTI €JIEKTpU(IKOBAHUX JiHIMH,
30UIBIICHHSIM BHPOOHMIITBA €JIEKTPOEHEPTii, 30UIBIIYIOTECS BTpaTH MOTYXHOCTI AP, ski
cranoByATh 10...15 % cymapHOi MOTYXHOCTI eHeprocucteMu. Brpatu akTuBHOI moTyXHOCTI AP
3YMOBIIIOIOTh BTpatu enekTpoeHeprii AW y mepexi. Brpatu BigOyBarOThCs y BCiX JIaHKaxX
eJIEKTPUYHOI CUCTEMU: TeHepaTopax, TpaHchopMaTopax, JiHISAX eleKTponepeaadi Ta iH.

Btpatu eneprii AW npu3BOAsSTH A0 JOMATKOBUX BHUTPAT EHEProHOCIIB, 3pocTae
cOOIBapTICTh €NEKTpOeHeprii 1, SK HACHIJIOK, 3HUXKYETHCS CKOHOMIYHA €(EeKTHUBHICTh
eHeprocucteMu. JlaHi OOCTaBUHHM TMOSCHIOIOTH T€, HACKUJIBKH BAXKJIMBO BMITH TPAaBHIHHO
PO3paxoBYBaTH BTPATH B MEPEKi i BKUBATH 3aXOIB 1100 IXHHOT'O PAIIOHATBHOTO 3HIKEHHS.
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OBOCHOBAHHUE 3®@PEKTUBHOCTH PABOTbDI
OJUMHOYHOI'O 1 IBOMHOT'O 3KHITAXKA

Konecnukona A.1O.
Hayunsrit pykoBoautens — CkupkoBckuii C. B. (k.T.H., JO1EHT)
YO «benopycckuii rocy1apCTBEHHbI YHUBEPCUTET TPAHCIOPTA
r. ['omens, PeciyOnuka benapych

AKTyanbHOCTh. B HacTosiliee BpeMms B JIUTepaType Majo OCBEIIAETCS BONPOC BbIOOpa
KOJMYECTBAa BOJAUTENEH ISl OCYIIECTBICHHUS MEXIyHApOJHON NEepeBO3KH TI'Py30B, TO €CThb
OTCYTCTBYET Hay4yHOEe OOOCHOBaHHas METOJMKAa BBHIOOpAa KOJMYECTBA YJICHOB JKHMaxa. A B
COBpEMEHHOM MUpe K 3 (HEKTUBHOCTHU MEPEBO30YHOTO MpoIecca MPEbsIBISIIOTCS MOBBIIICHHBIE
TpeOOBaHUSI HA KaXJIOM JTale OpraHu3alMy MepeBo3ku. Hampumep, mpu pacmpeneneHuu
BOAMTENIEH HAa MapUIPyT MEXIyHAPOIHON NEPEBO3KU MOTYT BO3SHHKATh TPYIHOCTH, CBSI3aHHBIE C
HEA(PPEKTUBHBIM HCIOJIb30BAHUEM TPAHCHOPTHBIX CPEACTB M C BO3HUKHOBEHHMEM M3JIMIIHUX
BpeMeHHbIX 3arpaT. llosTomy pa3paboTKy METONMKH paclpeaesieHus BOIUTeNeHd Ha
MEXKIYHAPOAHBIA MAPUIPYT NIEPEBO3KH SBIISAETCS aKTYaJIbHOM.

Heabp — pa3paboTarh METOOUKY BBIOOpAa OJAMHOYHOIO WJIM JIBOMHOIO HSKUIAXa s
OCYIIECTBIICHHUSI TEPEBO3KH IO MEXIYHAPOJHOMY MAapUIpyTy, Ha OCHOBE KpUTEPUEB
3¢ PeKTUBHOCTH.

AHaJIu3 MOJYy4YeHHBbIX pe3yJbTaToB. B pabote ans cpaBHeHus paboOThl OJHOTO M JBYX
BOJUTENCH paccMaTpuBalOTCs clenytonme (akTopel, Biausdpmme Ha I(HPEKTUBHOCTH
MEPEeBO30YHOI0 TIpolecca: MPOTSHKEHHOCTh MapIIpyTa IEpPEeBO3KH, MPOIOJIKHTEIBHOCTD
BBITIOJTHCHUS TIEPEBO3KH (CpaBHEHUE IPpaduKOB pabOThI, coryiacHo EBponelickoMy corameHuto,
Kacaromerocsi paboTbl SKHUIAXeW TPAHCIOPTHBIX CPEACTB, NMPOU3BOJAIIUX MEXKIyHApPOIHBIE
aBromoomnbHbIe TIepeBo3ku (ECTP)). B ciayuae BeIOOpa skumaXka CIEAyeT TakXKe PacCMOTPETh
0COOEHHOCTH MCUXOJIOTUYECKON COBMECTUMOCTH JIBYX BOJIUTENEH.

Kpome 3toro, ans BeiOOpa B MOJIb3Y OAMHOYHOIO WUJIM ABOMHOTO SKUIAXka, YUUTHIBAETCS
HSKOHOMHYECKas cocTaBisomas. Hanbomnbiee BIMsIHUE HAa HEE OKa3bIBAIOT 3aTPAThI, 3aBHCAIIIE
OT KOJIMYEeCTBa BOJAUTENEH: 3apaboTHas IjiaTa, KOMaHIMPOBOYHbIE, OIJIaTa BU3BI U Ap. Takxke
JUISL OLIEHKU OOIIel SKOHOMHUYECKOW 3()()EeKTUBHOCTH YUYHMTHIBAIOTCA Tapu(bl HA BBIMOJHEHHUE
MEPEBO3KHU U CEOECTOMMOCTH Yaca U KUIOMeTpa pabOThI.

3axiiouenue. [To pesynpraram aHanmza KpurepueB 3((HEeKTUBHOCTH pabOTHl BOAUTENEH,
BBIOpaHBI T€, KOTOPbIE OKa3bIBalOT HanOobIIee BIUSHUE Ha MepeBO30UHbIN mponecc. [lo urory
MPOU3BEICHbI SKOHOMHUYECKHE pacu€Thl JJIi OJHOTO BOJHUTENS M pabOTHl JIBYX BOJIUTENCH.
Takum oOpa3zom, BbIpaboTaHa METOAMKA paclpelneieHHs BOJIUTENEeH Ha  MapupyT
MEXYHApOJHOH MepeBO3KH, KOTOPasi MOXKET OBITh MCIIOIB30BaHA Ha MPEIIPUATHH.

75



Cexrtist « TpancmopTHa iHXEHEPIS»
Sections «Transport Engineeringy

OCHOBHBIE CITIOCOBbI MNOBBIIIEHUA CKOPOCTEM JIBUKEHHUA IOE3/10B

K. J. Cakanosckuii, C-51, 1. C. I'ypun, C-41,
Hayunsiii pykoBoautens T.A. JIlyOpoBckasi, KaHIUIAT TEXHHYECKUX HAYK
benopycckuil rocy1apCTBEHHBIM YHUBEPCUTET TPAHCIIOPTa, I'. I'oMenb

As a result of the research, the main stages of increasing train speeds in the track economy
on the Belarusian Railway were developed. Possible options for increasing train speeds on
existing lines are considered.

B HacTosiiee BpeMsi CKOPOCTHBIE JKEJIE3HbIE JOPOTH 00ECIEUNBAIOT HE TOJIBKO BBICOKYIO
CKOPOCTH MEPEABUKEHUS, HO U IOCTATOUYHBIN YPOBEHb HAJIEKHOCTU U Oe30MacHOoCTH, KoMpopTa,
SKOHOMHMYHOCTH.

Crparerusi pa3BUTUSL KEJE3HOAOPOKHOTO TpaHCHOpPTa OOECIeYnBaeT yBEIUYCHHE
MEPEBO30K M KAYECTBEHHOE WX W3MEHEHHE, YTOObI HE TOJBKO COXPAaHHUTh, HO M PACIIUPUTH
MO3UIUH JKEJIE3HBIX JOPOT Ha PHIHKE TPAHCIIOPTHBIX YCIYT.

Ha benopycckoil xene3HON IOpore BHEAPEHUE CKOPOCTHOIO JBHUYKEHHS IACCAXKUPCKUX
MOE3/0B Ha CYIIECTBYIOIIMX JKEJIE3HBIX 0POrax BO3MOKHO B CIEAYIOIIMX BapUaHTaX:

- CTPOUTENBCTBO HOBBIX JIMHU;

- PEKOHCTPYKIUS CYIIECTBYIOIIMX JHHHUM, B TOM YHCIE H3MEHEHUE T€OMETPUUYECKUX
napaMeTpoB JNUHUM (IUIaH W MPOJOJBHBIA Mpo(duibs), YTO TOTPEOYIOT 3HAYUTEIBHBIX
KaluTaJIbHBIX BIOKEHU;

- BBEJICHHME YCOBEPLUICHCTBOBAHHOI'O MOABM)KHOIO COCTAaBa C BO3MOXHOCTBIO pealn3aluu
HETOTalIeHHOTO TOMEPeYHOr0 YCKOPeHHs aun = 0,9 M/c’> mpu 6e3yclnoBHOM obecredeHHn
YpOBHS KOM(DOPTAOEIBHOCTH €31l TACCAKUPOB (BKIFOUAST M3MEHEHUE BUIS TATH).

PexoHCTpyKIus KEJIE3HOJOPOKHOTO TYTH BEAETCA B COOTBETCTBUM C JIEUCTBYIOIIEH
HOPMATHUBHO-TEXHUYECKOH  JOKyYMEHTallMeH, perjaMeHTHpYIomeld  oOuiye  IpUHIMIIG,
TEXHUYECKHE XapaKTEepPUCTHKH, HOPMATHBBI M 3alpOChl IO MPOU3BOJACTBY PEKOHCTPYKIIMU
KEJIE3HOJOPOKHOTO IyTH, BKIIIOYAIONIME ACHEKTHl MpEAHA3HAUYEHHUsS, MOATOTOBKY IIPOEKTOB C
MPOBEJICHUEM O00CIeI0BATEIbCKUX U HM3bICKATENbCKUX pPabOT, OPraHU3alUI0 U TEXHOJOTHIO
BBITIOTHEHUS pa0oT, MPUEMKY U clIady B IKCIUTYaTaIUIO TyTH BCIEACTBUE €r0 PEKOHCTPYKIIHH.

PexkoHcTpyKuMsT KeJe3HOAOPOKHOTO IMyTH OPHUEHTHUPOBAHA Ha YBEJIMYEHHE HecyIeil
CIIOCOOHOCTH, TPOYHOCTH, JOJNTOBEYHOCTH U WHBIX XapPaKTEPUCTUK HAICIKHOCTH Kak
KEJIE3HOJOPOKHOTO MYTH B IIEJIOM, TaK U €r0 COCTaBHBIX YacTel, 00ecreunBaroIUX MPOJICHNE
MPOJOKUTENIBHOCTH  JKU3HEHHOTO  LMKIJIA, YMEHBIICHHE TPYAO03aTPAaTHOCTH U IEHBI
TEXHUYECKOro OOCITy)KMBaHMUS NYTH U TOJy4YeHHE OHKOHOMHUYECKOoro »sddekra mnpu ero
9KCILTyaTaluy, B T.4. 3@ CYET MOBBIILIEHUS CKOPOCTEN IBUKEHUS MOE3/10B.

PekoHcTpykuMsi BepXHEro CTPOCHHUS MYTH M YyAy4YIIEHHE €ro JUHAMHYECKHX
XapaKTEPUCTUK TECHO CBSI3aHO C HCIOJIb3YEMbIM MOABUXKHBIM COCTaBOM Ha jgopore. Takoi
MOJABIWKHOM cocTtaB kak «Jlactouka» wumm «CTpuxk» CHOCOOHBI peann30BbIBATH OOJbIINE
CKOPOCTH Ha CYIIECTBYIOUIEM IyTH TOJBKO 32 CYET CBOMX JUHAMUYECKHX XapaKTEPUCTUK U
JIOTyCKa Ha HUX OTJEIbHBIX HOPMATHUBHBIX TpeOOBaHUIl (Hampumep, BeJMYMHA HEMOTallleHHOTO
YCKOPEHHUs B KPUBBIX paspemneHa 10 1 m/c? mpotus gomyckaemoil Bemmuunsl 0,7 M/c? B OOBIMHBIX
MOJIBUYKHBIX COCTaBaXx).

PexkoHcTpykuust miaaHa W TpoQuiIsl MOJA BBICOKHE CKOPOCTH JBFDKEHHUS 3aKIIOYaeTCs B
YBEJIMUEHUU DPAINyCOB KPUBOJMHEMHBIX YYaCTKOB M YMEHBLICHHHM Pa3HOCTH MeperaoMoB Ai
COCEIHUX DJIEMEHTOB MPOJAOJIBHOTO MPOQUIs, IPU 3TOM Pa3HOCTh IJIEMEHTOB JOJDKHA OBITh
Ai < 6 %o.
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WIELOWYMIAROWA ANALIZA POROWNAWCZA SPALINOWYCH
I WIELONAPEDOWYCH KOLEJOWYCH ZESPOL TRAKCYJNYCH

Nisiewicz Patryk
Politechnika Poznanska, Wydziat Inzynierii Ladowej 1 Transportu

Szacuje si¢, ze w Europie okoto 52% linii kolejowych jest zelektryfikowana. Na
pozostatych liniach ruch jest realizowany przez pojazdy z silnikiem spalinowym. Rosngca
swiadomos$¢ ekologiczna, surowsze przepisy dotyczace emisji zwiazkow toksycznych
1 szkodliwych oraz hatasu prowadza do inwestowania w badania oraz rozwdj hybrydowych
pojazdoéw kolejowych.

Przed pasazerskimi przewoznikami kolejowymi, ktérzy realizujg przewozy zardwno na
liniach zelektryfikowanych i niezelektryfikowanych, stoi zadanie wyboru pojazdu, ktory
najlepiej bedzie odpowiadat zadaniu transportowemu 1 pozwoli osiagna¢ najwyzszy zysk przy
ograniczonych kosztach eksploatacji. W ruchu regionalnym i czg$ciowo dalekobieznym coraz
czgscie] wykorzystywane sg zespoly trakcyjne. Roznig si¢ one zastosowanymi ukladami
napgdowymi korzystajacymi z rdznych form dostarczonej energii. Dlatego przeprowadzono
analiz¢ kolejowych zespoldow trakcyjnych napgdzanych silnikiem spalinowym oraz nape¢dem
hybrydowym. Za kryteria porOéwnawcze przyjeto parametry techniczne, ekonomiczne,
ekologiczne, eksploatacyjne oraz funkcjonalne (wykres 1) na podstawie wspdiczesnych
trzycztonowych zespotow trakcyjnych eksploatowanych na terenie Europy.

Hierarchiczna
struktura
parametrow
technicznych
I T — T ]
Parametry Parametry Parametry Parametry Parametry
ekonomiczne:| |techniczne:| [funkcjonalne: eksploatacyjne: |ekologiczne:
I_ Koszt Dlugos¢ Ilo$¢ miejsc Czas Ekologi
zakupu || zespolu [T siedzacych | tankowania/ ologia
[mln euro] trakcyjnego %adov_vanla
m .
_ml Predkosc¢ na trasie M—
k= zelektryfik ] . .
Szerokos¢ zele tfgnlq?]w and Zasieg na trasie
| | zespolu —niezelektryfikowanej
trakcyjnego : ki
[ijl] g Predkosé¢ na trasie [kan]
—niezelektryfikowanej d
[km/h] Moc napedu na
Wysokosé | trasie _
zespolu zelektryfikowane;j
[ trakcyjnego Poczgtkowe (kW]
[m] —  pIZyspieszenie
—— [1y/s2] Moc napeduna
trasie
Zg;%?u ~ niezelektryfikowanej
" trakeyjnego (kW]
[t]

Wykres 1. Hierarchiczna struktura parametréw technicznych
Zrodlo: opracowanie wlasne
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Na podstawie wielowymiarowej analizy spalinowo-elektryczny zespo6l trakcyjny
(ang. DEMU) przede wszystkim wyréznit si¢ uzyskanymi parametrami eksploatacyjnymi
i funkcjonalnymi, na ktére sktadato si¢ chociazby duzy zasieg na trasie niezelektryfikowanej
1 optymalne osiggi mocy napedu na kazdej z linii kolejowych. Pod wzgledem ekologicznym tez
duzo zyskuje, chodz na trasie niezelektryfikowanej nadal wykorzystuje klasyczny silnik
spalinowy. Nalezy jednak dozy¢ redukcji kosztéw produkeji.

Klasyczny spalinowy autobus szynowy (ang. DMU) przewaza w kryteriach kosztéw
1 parametrow technicznych. Jednak ze wzgledu na emisj¢ substancji szkodliwych i parametry
eksploatacyjne zajat ostatnie miejsce w rankingu. Przyczyng jest chociazby brak mozliwosci
wykorzystania potencjatu zelektryfikowanej czesci linii kolejowe;.

W kryteriach ochrony $rodowiska i1 parametrow funkcjonalnych najwyzsze noty otrzymat
bateryjno-elektryczny zespot trakcyjny (ang. BEMU+), ktéry podczas calej trasy korzysta
z energii elektrycznej z mozliwo$cig wykorzystywania odnawialnego Zrodla energii. Jednak jego
najwicksza wada jest krotki zasieg na trasie niezelektryfikowane;.

Trzytrakcyjny zespot trakcyjny (ang. TMU), ktory wydaje si¢ taczy wszystkie zalety
wczesniej wymienionych pojazdoéw zajat dopiero trzecie miejsce. Przede wszystkim z powodu
zajmowania przez uktad napedowy znacznej czegsci pojazdu ograniczajac przez to ilo$¢ miejsc
siedzacych oraz skomplikowany uklad napgdowy mogacy sprawia¢ klopoty eksploatacyjne
podczas uzytkowania.

. BEMU+

Parametry ekonomiczne
===-=Parametry techniczne
Parametry funkcjonalne

------- Parametry eksploatacyjne

T™U - Parametry ekologiczne

Wykres 2. Graficzne przedstawienie wynikdéw analizy wielowymiarowej typow zespotow
trakcyjnych wedtlug kryteriow
Zrodto: opracowanie wlasne

Wykonana analiza pozwolita oceni¢ wspolcze$nie oferowane przez producentdw typy
zespotow trakcyjnych. Nalezy mie¢ jednak na uwadze, ze ostateczny wybor pojazdu powinien
takze uwzglednia¢ charakterystyke linii kolejowych, na ktorych bedzie kursowal. Jednak
w ogbélnym modelu transportowym z liniami cze$ciowo niezelektryfikowanymi najlepszy jest
spalinowo-elektryczny zespdt trakcyjny (ang. DEMU/EDMU), ktory najlepiej wykorzystuje
mozliwosci danej linii kolejowej oraz wpisuje si¢ w kryteria ochrony srodowiska.
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BUKOPUCTAHHA MOAYJbHHUX NEPEXITHUX 34YEIIB HA IIBUJAKICHOMY
PYXOMOMY CKJIAJAI YKPAIHHU Y MIDKHAPOJHOMY CIHHOJIYYEHHI

Hanumumwmd b. 1., cryn. rp. 8-InTep,
HaykoBuii kepiBauk: PhD, ct. Buknanau Kysummn A. .,
JIbBIBCHKHIT THCTUTYT YKpPaiHCHKOTO JEPKAaBHOTO YHIBEPCUTETY HAYKH 1 TEXHOJIOT1H

Ha cywyacHOMy erami pHHOK MacaXUPCHKUX TIEPEBE3€Hb BUCYBAa€ HOBI BUMOTH IIOJIO
IIBUJIKOCTI pyXy, KOM(OPTHOCTI Ta 6e3MmeKku pyxoMoro ckiany. OJHUMHU 3 OCHOBHUX YMHHUKIB,
0 BIUIMBAIOTh Ha Oe3meky Ta KoM(OpTaOenbHICTh PYXOMOTO CKJIaay € TapameTpu
MDKBaroHHuWX 3B’si3KiB. Ha mgaHumii dwac OuIbIINICTh MAacaXUPChKUX BaroHiB oO0JaJHaHI
ABTO3UYEITHUMH TPHUCTPOsiMU HexopcTkoro tumy CA-3 pasom 13 OydepHHUMHU NPUCTPOSIMHU Ta
MDKBaroHHuM TepexonoM. IIIsxoM TmOKpaleHHs MaHWX T[IOKAa3HUKIB € YJOCKOHAJICHHS
MDKBAaroHHUX 3B’SI3KiB, 3aCTOCYBaBIIM 0e33a30pHi 34inHiI mpuctpoi. OMHAK, BUKOPHUCTAHHS
0€33a30pHUX 3YIHUX NPUCTPOIB B aBapiiHUX YMOBAX YHEMOXKJIMBIIOE TPAHCIIOPTYBAHHS
PYXOMOTO CKJIay 10 HAaHOIM)KYOTO MYHKTY U HAJaHHS HoMy mormoMoru. ToMy BpaxoBYIOUH
iHTerpanito  YkpaiHm B 3ami3HMYHUM mpoctip €Bponeiicbkoro  Coro3y  HEOOXiTHO
BHUKOPHCTOBYBAaTH TEXHIYHI 3aco0H, IO JO3BOJIAIOTH CyMicHE 34eruieHHs aBTo3uinku CA-3 3
0€33a30pHUM 3YiTHUM NPUCTPOEM. TakMMM TEXHIYHMMH 3aco0aMH BUCTYHAIOTh MOMIYJbHI
nepexiani 39enu (puc. 1).

Puc. 1. KoncTpykTuBHe BUKOHAHHS ajanrepa:
1 — moxyns Tuny Scharfenberg; 2 — monyns CA-3

PosrnsiHyBIIM HOpMaTHBHI TOKyMeHTH kpain €C, OyJio HaBeIeHO TEOPETUYHO BH3HAYCHUIN
Jiana3oH 30MpaHHS TOJIOBKHM 34inku Tumy 10 mis igeanizoBaHMX YMOB. 3a pe3yJibTaTaMu
MOPIBHSUIBHUX BUNPOOYBaHb, siki Oynu nposeneHi [IAT «KprokiBchkuii BaroHOOY1iBHUH 3aBOI
BiJ[3HAYEHO, III0 BIUIMB THUITy ABTO3YIITHOTO NPUCTPOIO HA TPUCKOPEHHS Ky30Ba BUSBHUBCS
HECYTTE€BUM. 3HAUHO OUTBIIMKA BIUIMB aBTO3YIMHOTO MPHCTPOIO OYJIO BUSABICHO Y MOKa3HUKAX
BiOpartii Ha 8 1 10 I'u. Tak, na 8 I'iy mokasHuku BiOparii Oymu pisai 0,03; 0,03 1 0,08 M/c? st
BIJIMOBIHUX BapiaHTIB OOJaJHAHHS BaroHiB aBTO3UEMHUMHU mIpuctposmu. Ha piBHi 10 I'm mi
3HaueHHs Oyu pisHi 0,02; 0,02 i 0,04 m/c? BinmosinHO. 32 po3paxyHKaMH TOKA3HMKA MIABHOCTI
pyXy BaroHa MakCHUMallbHi 3HaueHHs OyJM OTpUMaHi B Jiamna3oHi MBUAKOCTEH pyxy Bim 145
kM/rox mo 160 xm/roz i Maiu Taki 3HadeHHs: 2,14; 1,881 2,15.

Takox, BiICyTHICTh Oy(epHHUX MPUCTPOIB HA BaroHi HEraTUBHO BIUIMBAE HA TOPU30HTAJIbHI
MIPUCKOPEHHSI Ky30Ba y KPWUBHUX IUISTHKAX KOMIi Ta Ha CTPUIOYHOMY IE€PEBOJII; PaMHY CUIYy B
KPUBIH NUISHIN KOJIi; TOKa3HUKY IJIABHOCTI XOJy B TOPU3OHTAIBHIN IMJIOIIMHI B KPUBIH JUTSHII
KOJII1; CHJTy IPUTHUCHEHHSI KOJIeca JI0 TOJIOBKY PEUKH Ta SIK HACIIIOK HA KOS(IIEHT Oe3IeKH.
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BIIJIMB PIBHA OBMEXXEHHA IIBUJIKOCTI
HA TAT'OBO-EHEPTETHYHI IOKA3HUKHU

Ierpko I'. C., Ctpuransosa M. 1.,
VYkpaiHChbKUi Iep>KaBHUN YHIBEPCUTET HAYKHU 1 TEXHOJIOTIN

The issue of increasing the speed of trains on the sections is considered. Analysis of
indicators of loss of travel time, electricity, diesel fuel.

Koxxna kpaina mae moTpe0y y BHCOKONPOAYKTHBHIM, HaAIMHINA, €KOJOTIYHO YHUCTIH 1
KOHKYPEHTO3JIaTHIil TPaHCIOPTHIA CHCTEMi, IO TMOBHOK MIpOK 3aJI0OBOJBHSE MOTpeOH ii
HaceJIeHHS Yy IIBHJKOMY, KOM(pOPTHOMY TEpecyBaHHI 1 HaJIMHHOMY 3a0e3MeUeHH] BaHTAKHHUX
nepeBe3eHb. 3 MOTIUONIEHHSIM €KOHOMIUHOI CIIBIPYKHOCTI, PO3BUTKOM KYJIBTYPHUX 3B’SI3KiB
VYkpaian 3 kpaiHamMmu €BpoOny TPOXOAWTH 3BUYAWHWN Tpollec 30UIBIIEHHS MAacaXXupo - Ta
BAaHTWKOIMOTOKIB. Y IUX YMOBaX PEKOHCTPYKILisS OCHOBHHX 3alli3HUYHUX MaricTpaieid mae
BEJIMKE 3arajibHOJICpyKaBHE 3HAYCHHSI.

CporosiHi akTyajabHOIO TEMOIO € IiJBUIIECHHS IIBUAKOCTI pyXy moi3niB. Ha 3amizHuIsX
VYkpaiau € Taki AUISTHKH, 1€ TIF0Th OOMEXEHHS MBUIKOCTI pyXy IMOI3/1iB, 110 3HAYHO BIUIMBAIOTh
Ha Yac pyxy, MBHIKICTb pPyXy, 1, BIANOBIAHO, Ha TPOIYCKHY 1 HPOBI3HY CIPOMOXKHICTb
neperoHiB. [losiBa monepemkenb (0ap’epHUX MICIIb) 3 OOMEKEHHS IIBUIKOCTI PyXy MOI3/IB HA
TUX YU HIIUX TUITHKAaX 3a7i3HUII 3aJIeKUTh BiJl 6araTboxX (PakTopiB: MPOIMYIIEHOTO TOHHAXY,
BAaHTAXKOHAIPY>KEHOCTI, OChOBUX HABaHTaXXEHb, IMO3JIOBXKHBOTO Tpodimo Tomo. [Ipu mpomy
BTPAaTH 4acy TakKoXX OyIyThb 3alexaTd Bia IUIaHy 1 Ipodiio, BCTAHOBIECHHMX MaKCHMAaJIbHUX
IMIBUJIKOCTEH PYXy 1 PIBHSI OOMEXKEHb IIBHAKOCTEH Ta TPUBAJIOCTI iX Mii, a TaKOX BIJI
po3TalryBaHHS AUISHOK, HA SKUX BOHU JIIOTh.

BcraHoBNeHHS UISHOK, Ha SKUX OOMEXKEHHS INBHUIKOCTI pPyXy TMPHU3BOIATH JIO
HAMOIIBIIMX eKCIUTyaTalliiHUX BTpAT dYepe3 3pOCTaHHS BHUTpAT EJIEKTPOSHeprii Ta MajuBa,
JIOJaTKOBUX BHTPAT HA TIOTOYHE YTPUMAHHS KOJii Ha AUISHKAX ralbMyBaHHS Ta PO3TOHY TOi3/1iB
— mepen 1 micast 6ap’€pHOro MICIs, a TAKOXK BU3HAYCHHS ONTUMAIIBHOI CTpATETii pO3MOIiIICHHS
IHBECTHIIIN JJI TOCATHEHHS MaKCUMaJIbHOTO €(EeKTy, € aKTyaJbHOIO 33/1aueto JJIsi JOCIIKEHb
Ha 3aJII3HUYHOMY TPaHCHOPTI.

B saxocti mocnmimHOT MIISSTHKK PO3MVISIHYTO HampsMmok Bamusipka — Opeca, Opecbkoi
3aJi3HUII, a caMe IUIAHKH JOBXHHOIO 10 10 KM 3 OAMHOYHUMH Oap’€pHUMH MICISIMH
(oOMeXeHHSIMH MIBUAKOCTI pyXy MOi31iB) 10 60 KM/TO.

AHai3 pe3ynbTaTiB TATOBUX PO3PaXyHKIB, 10 3HATTS OOMEXEHb IIBUKOCTI PyXy IMOI3/iB
Jla€ MOXKJIMBICTh CKOPOTHUTH 4Yac PyXy MacakupchbKoro moi3ay Ha 2,16 xB. (Ipu BCTaHOBJICHHI
MaKcUMabHOI MBUIKOCTI HA piBHI 100 KM/TON), a AN BaHTaxHOTO — Ha 2,42 XB. (IPOEKTHUI
piBeHb MakcUMabHOT MBUAKOCTI 80 km/Tox). [Ipu 11boMy yCyBaroThes Pi3Ki Iepenaan B piBHIX
IIBUJIKOCTI TIO MEPETOHY 1 CHOCTEepIraeThCsl 3MEHIICHHSI BUTPAT eJIeKTpoeHeprii: 6mmus3bpko 7 %
JUIS1 TAaCAKUPChKOTro nmoizay Ta 12 % — i1 BaHTaX)HOTO.

MosxeMo 3poOUTH BHUCHOBOK 3a pe3ylibTaTaMH TATOBO-CHEPTETHUYHUX PO3PAXYHKIB IS
JTOCIITHUX JUISHOK, I0: HAasBHICTH Oap’€pHUX MICIlb BHUKIHUKAE HEOOXITHICTh 3HUIKEHHS
BCTaHOBJICHOT IMIBUJKOCTI pyXy MOI3[iB Ha MEPEroHi BiTHOCHO MAaKCHMAJIBHOTO ii PiBHS, IO
MPU3BOJIUTH J0 BTpaT 4acy pyxy, 30UIbIIEHHS BUTPATH €JIEKTPOEHEPTii (AM3ETHHOTO MalliBa);
YCYHEHHSI OOMEXEHHS IIBHUIKOCTI PyXy TOi3/iB BUMAararoTh B KO)KHOMY OKPEMOMY BHUIAJKY
IHIUBIyaIbHUX pINIEHb MO0 IMIABUIICHHS IIBHUAKOCTI HA IUX MUISHKaX 3 YpaxyBaHHSIM
po3MilieHHst 6ap’epHOro Micus (3a YXHJIOM — MiIHOM/CITyCK, PO3TallyBaHHSIM — BiJCTaHb 10
CTaHIlii); BUPIMIEHHS MUTaHb 3 IMABUIICHHS IMBUIKOCTI pyXy Ha MEperoHax 3 YI0CKOHAJICHHSIM
IUTaHy JIiHI] IUISIXOM KOPEryBaHHS MapaMeTpiB KPHUBHMX, BUKOHAHHS PEMOHTHHMX pOOIT Ha
MEepPEroHi, HEOOXIIHO BUKOHYBAaTH 3a IHAWBIAyAIbHMMH TPOEKTaMH 3 ypaxyBaHHSIM
0COOIMBOCTEH JTUISHKH.
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JOCJIUKEHHS BIANIOBITHOCTI IIPOAYKIII
B CTPYKTYPHII NIICUCTEMI «IHOPACTPYKTYPA»

OBepko M.B., marictp, 8-iHTep
HaykoBuii kepiBHuk: nou. bans O.M.,
JIbBiBCBKMIT THCTUTYT YKpPaiHCHKOTO JIEPKaBHOTO YHIBEPCUTETY HAYKH 1 TEXHOJIOT1H

Or1iHKa BIAMOBIIHOCTI MPOAYKIi — 1€ Ccrmoci0 MiATBEPHKEHHS SKOCTI MPOIyKIii ado
MOCTYT, SIKHM CTa€ Bce OLIbII MOMYJISIPHUM Y 3B’SI3KY 31 3MiHAMM B 3aKOHOJABCTBI YKpaiHU i
rapMOHI3aIli€lo 11 CTaHIapTIB 10 €BporneichbkuX. [[pUHIMIOBOO BIIMIHHICTIO Bija cepTudikarii €
Te, 0 IpHU JAEKJIapyBaHHI BiINOBITHOCTI BUPOOHUK (iMImopTep) abo yIOBHOBaXX€HAa HUM 0c00a
(a He opran mo ceptudikariii) M1 CBOO MOBHY BiIMOBIIATLHICTh TOKYMEHTAJIBHO 3aCBIAYYE, IO
MPOYKITisl BiJTIOBi/1a€ BCTAHOBIEHUM 3aKOHOJJABCTBOM BHMOTaM.

OO0O0B’sI3KOBOMY MIATBEPKEHHIO BIAMOBIIHOCTI MIATAE MPOAYKIIiS, MO sAKil BH3HAUYEHI
000B’s13k0B1 BUMOrH Oe3nexu. L[i BUMOTH MOMMPIOIOTHCS Ha MPOAYKIiI0, BUKOPUCTAHHS SIKOi
MOTEHIIHHO Hece HeOe3MmeKy, 1 I MPOAYKINSA MOTparuise Mmia Ail0 BiAmoBigHOro TeXHIYHOTO
Permamenty.

BianoBigHicTh 1HOPACTPYKTYpH 3aJI3HUYHOTO TPAHCIOPTY 3arajbHOTO Ta HE3araJibHOTO
KOPUCTYBaHHS, y TOMY YHCII WiACUCTEM i1HQPACTPYKTYpPH 3aJi3HUYHOTO TPAHCIOPTY
(3ai3HWYHA KOJIisl, 3aTi3HUYHE €JIEKTPONOCTauYaHHs, 3a1I3HNYHAa aBTOMAaTHKa Ta TEJIeMEXaHiKa,
3aII3HUYHUHN €NEKTPO3B'SI30K, CTAHIIIHA, CKJIQJI0BI YaCTHHU TMIJACHCTEM, €IEMEHTH CKIIaJOBHX
YaCTHH M1JCUCTEM) YNHHOMY TEXHIYHOMY PETJIaMEeHTY 3a0e3Meuy€eThCsl BUKOHAHHSIM HOTO BUMOT
Oe3nekn Oe3nocepeHhO a00 BUKOHAHHSM BUMOT, MOB'SI3aHUX 13 UM TEXHIYHUM PEriIaMEeHTOM
CTaHJApTIB Ta TpaBW. BUKOHaHHS BUMOT CTaHAApPTIB Ta MPaBWJ CBIIYUTH MPO MPE3YMIIIIIIO
BiJIMTOBIAHOCTI BUMOTaM O€3MEeKH I[bOTO TEXHIYHOTO PEriiaMeHTy.

Texniuamii  permameHty  Oe3meku  iHOPACTPYKTYypHd  3ai3HUYHOTO  TPAHCIOPTY
po3pobnienuit y BignosimHocTi 3 JupektuBoro (€C) 2016/797 mromo ekcruryaTariiHol
CyMICHOCTI 3aii3HNYHOI cucteMu B CITIBTOBapHCTBI, B AKOMY Tiepe0aueHo MPaBOBUM 3B’SI30K 3
MOJYJISIMH OIIIHKH BiJIHOBITHOCTI y cepi 3ali3HUYHOTO TPAHCHOPTY, MEPETIKOM CTaHIAapTIB Ta
KOHKPETHUM TIEPEJIIKOM MPOAYKINi. 3ali3HUYHE PEWKOBE NPOMDKHE CKPITUIGHHS Ta WMOTO
€JIEMEHTH TIOMAAI0Th il BAMOTH OTO TeXHIYHOTO PEeTJIaMeHTy.

Memorw oanoi pobomu € MOCTIIKEHHS TPOIYKIlii, a caMe eJIeMEeHTa 3aJIi3HUYHOI KOJIii —
npokinangku miapeiikoBoi Tumy [IPII  Ha BigmoBigHICT BUMOTaM Oe3neku TexXHIYHOTO
periiaMeHTy O0e3reKku iHQPpacTPYKTypH 3aII3HUIHOTO TPAHCIIOPTY.

06 ’exkmom docniddcens € pokanka miapeiikona tumy [TPIIL.

Ilpeomemom oocnioxncenHss € TapamMeTpU BiAMOBIAHOCTI BIAMOBITHO JO0 YKPAiHCBKUX 1
€BPOTEHUCHKUX HOPM EKCIUTyaTaIliifHOT CyMICHOCTI.

PeiikoBe ckpimieHHs BiAMoBimHO A0 BUMOT JJupekmueu (€C) 2016/797 mNOBUHHO
BIJIMOBIAATH HACTYITHUM OCHOBHHUM BUMOTAaM EKCILTyaTalliifHOI CyMICHOCTI: BUMOTaM O€3IeKH,
3aXHUCTy HABKOJIMIHBOTO CEPEJIOBHINA, TEXHIYHOI CyMICHOCTI. BiamoBigHO 10 mexwHiunux
cneyugbikayivi 1HTEporiepadebHOCTI A MIACHCTEMH 1H(PACTPyKTypa PEHKOBE CKPIMJICHHS
MOBUHHO BIAMOBIIaTH: BUMOTaM (YHKIIOHATBHUX 1 TEXHIYHUX XapaKTEPUCTUK 3aCTOCYBaHHS
(HOMiHaNPHA LIMPUHA KOJii, OMip KOJIii, eKJIEKTUYHI MapaMeTpH, IIyM 1 BiOpallisi); BUMOTaM sK
CKJIQJJHUKA IHTEpONepadeIbHOCTI Ta MPOXOAUTH OIIHKY BiAMOBIAHOCTI 3TiTHO BCTaHOBJICHHX
MonyniB. Bianmosinno no n.5.3.2 7SI Inghpacmpykmypa BCTAaHOBICHO BUMOTH O PEHKOBOTO
CKpITIJICHHS K CKJIJHUKA IHTepOrepadenbHOCTI, a caMe:

— MOB3JI0BXKHE 3yCHILIsSI MOBHHHE OyTH He MeHuIe 7kH (kimacuuna iHdpacTpykTypa);

— CKpiIjIeHHS TOBHMHHO BuUTpuMatu He MeHme sk 3 000 000 [ukiiB THUIIOBOTO
HABAaHTAXXCHHS, SKi TPUKIATAETbCS HAa 3TUH 3 KPYYEHHSM, TaKUM YHWHOM, MI00 3YyCHIUISA
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MPUTUCHEHHS Ta IMOB3JOBXKHE BUAOBXKEHHS HE TmoripimryBaBcs Outbmie yuMm Ha 20 %, a
BEPTUKAJIbHA JKOPCTKICTh HE MOTipIIyBajach Oiumbiie yuM Ha 25%. TumoBe HaBaHTAKCHHS
MMOBUHHO BIJIMOBIJIaTH MaKCUMaJIbHOMY HaBaHTOKCHHIO Ha BICh.

BpaxoByroun BHIIIEHaBEIEHI BUMOTH DPEHKOBI CKpIIJICHHA IS 3ali3HUYHOI KOJii Ha
3a11300€TOHHUX Imanax (I By3na CKpimuieHHs), BignoBigHo no JCTV-EN 13481-2:2012,
MOBUHHI MPOXOAWUTH BUMNPOOYBaHHA TMOB3IOBXKHBOI CTIMKOCTI pPEHOK, BIUIMBY IOBTOPHUX
HABaHTAXXE€Hb, €JIEKTPUYHOTO OMOPY CHCTEMHU CKPIIJICHHS 1 IIMaiH, BIUIUB JOMYCKYy CHCTEMHU
CKpPIIJICHHS Ha IIMPHUHY KOJii, eKCIUTyaTaliliHi JOCIIPKEHHS Ta 3aTyXaHHs IIyMmy 1 BiOpauii.
OKpiM IIBOTO €JIEMEHTH PEHKOBOTO CKPIMIJICHHS MalOTh BIIOBIIATH BIAMOBITHUM CTaHIApTaM
9 TEXHIYHUM YMOBHM Ha I[i €JIEMEHTH.

3rinno TY ¥V 35.2-30268559-080:2007, mnpoxknagku migpeiikoBi Ttumy  [IPII
BUKOPHUCTOBYIOTHCSI B CKPIIJICHHAX NMpoMiKHUX npykHuX TumniB KIIII-5, KIII1-5M ta KIIII-5-K
st periok tumiB P65, UIC60 Ta P50.

PosrisiHemMo mpokIaiKy, sika eKCIUTyaTy€eThCs Ha 3aIi3HUILSIX
VYkpaiau, tumy IIPI1-2.11. OcHOBHI TeXHiIYHI TOKA3HUKH —
30BHIIIHIA BHUIIIAL Mae OyTH BIAMOBIAHO 10 3pa3Ka eTaJloHa,
TBepaicTb Mae Oytu 45 no 60 ox. Ilopa /[ (mnsa momiyperany),
CTaTU4HA )KOPCTKICTh MPH cTUCHEHHI - B 50 1o 100 kH/Mm.

BianoBigHO 10 YKpaiHCHKHX Ta €BPONEUCHKHUX BHMOT, B
naHiii poboTi, Oynu TPOBEICHI EKCIEPUMEHTAIbHI JTOCIIHKCHHS
OCHOBHHX TEXHIUYHHUX MapameTpiB MiAPEHKOBOI MPOKIAIKUA THITY
ITPII, Takux sik: Maca, TOBIIMHA, TBEPAICTh, CTaTUYHA )KOPCTKICTh,
KOMITICHCYIOYa cujia Ta iH. Takok Oynu TMpoBEACHI  IUKIIIYHI
HaBaHTAXXCHHs Ha By30J ckpimieHHs Tumy KIIII-5 mo ckmamy sikoro BXOAMIIA MPOKIAAKA THITY
ITPTI-2.11. OcHOBHI pe3ybTaTH AOCTIHKEHHS TpUBeACcH] B Ta0I. 1.

Tabmuus 1 — OcHOBHI pe3yiabTaTd BUNPOOYBaHb TOJIYPETAaHOBUX ITiJIPEHKOBUX
npoxiianok tuny [1PIT 2.11

OcHOBHI OauHunni HopmaTusHe PesyabTratn BignmosigHicTh

napamMeTrpu BUMIipy 3HAYEeHHS BHIIPOOYBaHb BHUMOI'aM
BHIIPOOYBaHb
1.TBepaicTh Onuawui Bin 45 no 60 49 Binmosinae
[opa 1

2.Ctatuuna kH/MMm Big 50 no 100 89 Biamosinae
KOPCTKICTh
3. Pecypc 1o 111209)1 He menme 5,1-10° Binmoginae
KiTbKOCTi 5-10°
HABaHTAXXCHb
4.ToBumHa MM 8+1 8,1 Biamosimae
5.Maca KT 0,22+15% 0,190 Bigmosinae
6.Komnencytoua kH He menme 15 15,7 Biamosinae

cujia

VY pesynbpTaTi TPOBEACHUX JOCTI/DKEHh MOXKHAa 3pOOMTH BHCHOBOK, IO IPOIYKIIis
(mpoknaaka tumy I[TPIT 2.11) BinnmoBinae Bumoram, mo BcraHoBieHi B TY YV 35.2-30268559-
080: 2007 ta JCTY EN 13481-2:2012 ta 3a0e3nedye HEOOXiHI BUMOTH OE3IEKH ISl By3Jia
PEMKOBOTO CKPITUICHHS BiAMOBIAHO 10 BUMOT TEeXHIUHOTO peryiaMeHTy Oe3neku iHPpacTpyKTypH
3II3HUYHOTO TPAHCIIOPTY.
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JOCJIIKEHHSA NTEPCIIEKTUB
BUKOPUCTAHHA I'BPUJIHUX TIOKOMOTHUBIB
Y MIZKHAPOJHOMY CIIOJIYYEHHI

Opnogcekutii 1. O., marictp. Tp. 8-IaTED,
HaykoBui kepiBHUK: PhD, cr. Bukmanau Kysummn A. 5.,
JIbBIBCHKHMIT IHCTUTYT Y KpaiHCHKOTO JAEP>KaBHOTO YHIBEPCUTETY HAYKH 1 TEXHOJIOTIH

[IpiopUTeTHUM HANPSIMKOM CTPATEriuHUX MPOTpPaM PO3BUTKY 3aTi3HUYHOTO TPAHCIIOPTY €
MPOEKTYBAHHS Ta BIIPOBADKEHHS B €KCIUTyaTallilo HOBOTO PYXOMOTO CKJIAJy, IO BiAPI3HAETHCS
BUCOKMMH ITOKa3HUKAaMH €HEpreTMyHoi edekTuBHOCTi. Bkazana ocoOnuBicTb MoOke OyTH
BUpIIIEHA, IUITXOM JTOCIIDKEHHSI, PO3POOKH Ta MOJANTBIION0 3aCTOCYBaHHS MOAYJIBHUX CHIIOBUX
CHEPreTUYHUX YCTaHOBOK, 3aCHOBAHMX HA MPUHIUII MPHUBEICHHS I'€HEPOBAHOI MOTYKHOCTI Y
BIJIMOBITHICTh MOTYKHOCTI 1Moi3aa (puc. 1).

Amnanizyroun HOpMaTHBHI JoKymeHTH Kpain €C, a came Directive 2004/26/EC, 6yio
HaBEJICHO JIEPEBO NMPUUHATTSI PIllIEHb MO0 OI[IHKA BUKUIIB BiJ] 3aT13HUYHOI TeXHIKH. OCKIJIbKH,
SKICTh TIAJIMBA MAa€ CYTTEBUH BIUIMB HA HAINHICTH, JOBrOBIUHICTh, EKOHOMIUHICTh JIBUTYHIB
BHYTPIIITHBOTO 3TOPSIHHS 1 Ha (JOPMYBaHHS IIKIJUTMBUX BUKHUIIB PO3TIITHYTO 3aJI€KHOCTI JJIS
MOPIBHSHHS MOTYXHOCTI CHJIOBOT YCTAaHOBKH, MUTOMOI BUTPATH MAJIMBA Ta €KOJOTTYHUX e(EeKTiB
IIPU BUKOPUCTaHHI PI3HUX MAapPOK AU3EITbHUX TAJIHB.

Posrnsgaroun riOpuaHI TEXHOJOrI, SIK OAWH 13 NUISAXIB MOKPALICHHS EKOJOTIYHOCTI Ta
€KOHOMIYHOCT1 eKCIuTyaTallii TEermjaoBO3iB, PO3TIASHYTO BHUKOPHUCTAHHS COHSYHOI €Heprii, 1o
nepeadayae CKOPOUYECHHsI eMicii BYTJIEKHCIOBOTO ra3y, 3MEHIIEHHS BHTpAT NaJIMBA, 3HIKCHHS
PIBHS IIyMy Ta HaBEJICHO METOAWKY BH3HAYCHHS KIJTHKOCTI JAHOK HAaKOMUWYyBada €Heprii, Horo
rabapuTHUX pPO3MIpiB, 3arajJbHOi MacHd HaKONWYyBauya EHEprii, MUTOMOi BHUTpAaTH TMaJHBa,
KUTHKOCT1 36KOHOMJICHOTO TaJIMBa, TOAMHHOI BUTpaTu nanuBa Ta BianosigHo KKJ[ termmososa 3
HAKOMHUYYBa4yeM EHeprii.

Puc. 1. Konnenuis riOpuHuX JIOKOMOTHBIB

[TopiBHIOIOYM TEXHIYHI TIOKa3HUKH TEIUIOBO3a-3pa3ka Ta TEIJIOBO3a, HA SIKOMY
3aCTOCOBYETHCS T1OpUHA YCTaHOBKA, BCTAHOBJICHO, 110 MpHU 3017bIICHHI MAacH TEIUIOBO3a, 110
B1I0YyBa€ThCA 3a PaxXyHOK BCTAHOBIICHHSI OJATKOBOTro oOyamHanHs 3 135 T go 137 1, ronuaHa
BUTpATa MaJMBa cKOpouyeTbest Ha 17,5%, xoedilieHT KOPUCHOI [T TEIIoBO3a 301IBIIYEThCS HA
14,3 %, a pecypc Au3eNbHOTO ABUTYHA 30UIbIIy€eThCs Ha 15%.
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JOCHIKEHHSA TEPMOHAIIPYKEHOI'O CTAHY CTAJIE3AJII3OBETOHHUX
BAJIOK 3AJI3HUYHUX MOCTIB ITPU JIIf TEMIIEPATYPHUX NEPEINAJIIB
HABKOJIMIIHBOI'O CEPEJJOBHUIIIA BIAITOBIIHO 10 BUMOTI
MIDKHAPOJIHOI'O CTAHJAPTY EN 1991-1-5

Martgii O. B., marictp rp. 8-iHTep,
HAYKOBI K€pIBHHUKH: 1.T.H., 1o1. KoBanpuyk B.B., x.T.H., nou. CobGonescpka 1O.I".
JIbBIBCHKHIT THCTUTYT YKpaiHCHKOTO JEPIKAaBHOTO YHIBEPCUTETY HAYKH 1 TEXHOJIOT1H

3a ocTaHHIM dYac 3HA4YHO 3OUTBIIMIIOCS YHCIO MOCTIB, SIKI MalwTh JIe)EeKTH Ta
MOIIKOJKCHHSI, 1110 CIIPUYMHEHI CHJIOBOIO €I PyXOMOTO CKJIAIy 3alli3HUYHOTO TPAHCIIOPTY Ta
BIUIMBOM TI€pErajy TEeMIIEpaTypyd HaBKOJIMIIHBOTO cepenoBuia. [IOMKOMKEHHS Yy BUTISAL
BiqIIapyBaHb  OCTOHYy Ta  TpIIMHU  3ali300€TOHHOI  IUIUTH  CHOCTEpIraloThes Y
CTaye3a1300€ TOHHNX MOCTaX, Y MICIll 3’ €THAaHHS METaJIeBO1 OAJIKH 13 3a11300€TOHHOIO TTUTOTO.

[IpoBeneHo MOCHI/KEHHS BIUIMBY KJIIMAaTHYHUX TEMIIEpaTypHUX IE€penajiB  Ha
Harpy>XeHO-Ae(OPMOBaHUI CTaH CTaJIe3aTI300€TOHHMX MOCTIB, SKI EKCIUIyaTylOThCS Ha
3ami3HANSX. Po3paxyHOK HaIpyKeHO-Ie(OPMOBAHOTO CTaHy CTaje3ani300eTOHHOI Oamku
MIPOBECHO Y MPOTpaMi CKiHUeHHO-eeMeHTHoro moaemtoBanHss NX Nastran Femap. Pesynbratu
PO3paxyHKy HAMpyKeHb, SKi BHHUKAIOTh y CTaJIe3al1i300€TOHHIN Oaii MocTa mpu Jii T0AaTHUX
TeMIIepaTyp HaBKOJHUIITHHOTO CEpPEAOBHINA, 3adIKCOBAHWX Yy TIPOIECI EKCIEePUMEHTATbHUX
BUMIpIOBaHb PO3IOLIY TEMIIEpaTypH OanKaMu MOCTiB, HaBEJICHO Ha puc. 1.

144,14
135,13 .

45,080
36,084
27,08
18,076
90716
0,06736

Puc. 1. Po3noain HanpykeHb y cTane3anizo0eToOHHIN Oalili MocTa IpH i TOJaTHUX TeMIIepaTyp
HABKOJIMIIIHEOTO CepeIOBHIIA

I3 oTpumaHuX pe3ynbTaTiB BCTAaHOBIEHO, 110 MaKCHMajbHI HAaINpYy>XEHHS BUHUKAIOTh Y
Micii 00’e€qHaHHS MeTaneBOi Oamku 13 3ali300€TOHHOKI TUIUTOI0. BennunHa WX HampyKeHb
ckianae 86,7 MIla, mo cranoButh 10 40 % Bim JOMYCTUMHX 3HAYCHb HANPYKEHBb JUISI METATY
6anku. Lle migkpeciaroe HEOOXITHICTh 1X BpaxyBaHHS MpPH OLIHII HaMpyKeHO-Ae(hopMOBaHOTO
CTaHy CTaJIe3aTi300€TOHHUX MOCTIB Yy TIporeci TpoekTyBaHHSA. OCKUIBKA TO€THAHHS
TEMIIEPATYPHUX HAIMPYKEHb 13 HAIMPYXKEHHSMH, SKi BUHHUKAIOTh Bl PyXOMHUX TPaHCIOPTHUX
OJIMHMIIb, MOKE TPHU3BECTH 0 HEIOCTATHHOI HECY4YOi 3JaTHOCTI CTajae3aii300eTOHHOT OanKku
3aII3HUYHOTO MOCTA.
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EKCIIEPUMEHTAJIbHA OIIIHKA HECYYOI 3JATHOCTI METAJIEBOI'O
SAJIIBHUYHOI'O MOCTA HA AVIAAHII HEPEMUIIVIb-AEPKKOPAOH
3I''/{HO BUMOTI IHTEPOIIEPABEJIBHOCTI

SApmonenko M. B., marictp, Tp. 8-iHTep,
HayK. KepiBH.: 1.T.H, go1l. KoBanpuyk B.B. k.T.H., no11. Bo3usik O.M., k.1.H., nou. ['maris FO.M.
JIbBIBCHKUMIT IHCTUTYT Y KPaiHCHKOTO JAEP>KaBHOTO YHIBEPCUTETY HAYKH 1 TEXHOJIOTIH

EdexTuBHICTh 1 AKICTh KamiTadbHOro OyNIiBHUIITBA MOCTIB Ha 3ali3HULAX YKpaiHM Ta
€pornericbkoro Coro3y 3HAYHOIO MIPOI0 3AJICKHUTHh BIJ TEXHIYHHX PO3POOOK, TOCIHIIKEHb
MIPOTPECUBHUX MaTepiajiB, KOHCTPYKIIH 1 TEXHOJOTIH, X MIBUIKOTO BIPOBAHKEHHS y MPAKTHKY
OymiBHHUIITBA MOCTIB. JIJIsi BU3HAYEHHsI MIMCHOTO TEXHIYHOTO CTaHy 3aJli3HMYHUX MOCTIB
JOBIOTPUBAJIOl  eKCIUTyartallii, MOTPIOHO MPOBOJUTH EKCIEPUMEHTAJIbHI BHUMIPIOBAHHSA
TUHAMIYHUX XapaKTEPUCTHK MOCTIB 13 BHUKOPHUCTAHHSM CyYaCHHX TEXHOJIOT1H Ta METOIB
eKCIIepUMEHTAIbHUX BHIPOOYyBaHb. lle cTaBUTh Ha mepmMi TUIAH 3a4ady JOCIiIKEHb
nerpanaiii 1 3aJIMIIKOBOTO Pecypcy Hecydoi 3JaTHOCTI MOCTIB, iX HaIIHHOCTI 1 JIOBFOBIYHOCTI,
AK1 MiJIaBaIMCh JOBrOTPUBANIN Jii BIUIMBY MOBITPSHOTO, IPYHTOBOTO 1 BOJAHOTO CEPEIOBHUII.
Tomy 3amaua 13 3a0e3leueHHs Ta BIJHOBJICHHS MIITHOCTI Ta JIOBTOBIYHOCTI KOHCTPYKIIIN
3aJI3HUYHUX MOCTIB € aKTyaJIbHOIO 1 CBOEYACHOIO 3a/1a4€i0 HAYKOBUX JIOCIIJIKEHb.

[Tpu orysimi ctany MeTajaeBUX MOCTIB Ha AisHIl [lepemunuib-JlepKKOpI0H BCTaHOBIICHO,
10 OCHOBHHMMH TIOIMIKO/PKEHHSIMH MPOTOHOBUX OYyJOB METaleBUX MOCTIB € KOPO3ii MeETaly
KOHCTpyKIii wmocta. Crtanom Ha 15.05.2019p. mnpoBeneHO eKCIEpUMEHTAIbHI HaTypHI
BUNIPOOYBaHHS MeTaseBoro mocra B M. Ilepemunuis (Ilompmia) Ha AiSHII BY3bKOKOJIHHOT
3aumi3HuIl neperony Ilepemunuib-/lep>XKopioH pu TeMIepaTypi HaBKOJMITHBOTO CEPEAOBHINA
+8°C.

Burmsn moc

Ty HaBEJIEHO Ha puc. 1.

Puc.1. Burnsaa nocimipKyBaHOTO METAIEBOTO
MocTa

Ha MDKHAPOJIHIN IJISHII BY3bKOKOIIHHOT
3aJI13HMLI TUISTHKA
[Tepemunuib-Jlep:kkop10H

I3 mpoBegeHMX AMHAMIYHMX 1HEPUIMHMX BHMPOOYBaHb BCTAHOBJIEHO, IO TIIPH
JUHAMIYHOMY 3aBaHTa)XeHH1 mporoHy 0—1 MakcumanbHe 3HAUE€HHS MPOTHHY METaleBOi Oajku
b1 npu mBuakocti apesunu 10 km/rox ckiano -1.31 MM, npu mBHIKOCTI ape3unu 20 km/rog — -
1,19 MM, ipu mBuaKOCTI npe3uan 30 km/rox — -1,52 MM Ta ipu BUAKOCTI ape3nan 40 KM/Toa
BEJIMYMHA IPOTHHY cKiaia -1,24 mm.

OTxe, MakCUMallbHAa BEJIMYMHA TMPYKHOTO BEPTUKAIBHOTO MPOTHHY MPU JUHAMIYHOMY
3aBaHTa)keHHIO mporony 0—1 meraneBoro mocra ckiaia -1.52 MM mpu mpoi3ai Ape3uHH i3
mBUAKICTIO 30 KM/TOI, 1110 HE TIEPEBUIILYE AOMYCTUMY BEIUYHHY MTPOTUHY 45 MM.
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HEPCHEKTABU BUKOPUCTAHHSA Y CIIOJTYYEHHI YKPAIHA - €C
SAXITHOE€BPOIIEMCBKUX BI3KIB Y25

Tumomyk O. O., marictp,rp. 8-IaTep,
HaykoBuil kepiBHuK: PhD, ct. Buknanau Kysummn A. 1.,
JIbBIBCHKHIT THCTUTYT YKpaiHCHKOTO JEPKaBHOTO YHIBEPCUTETY HAYKH 1 TEXHOJIOT1H

JlocBin ekcruryaTarii BaHT@XHHUX BaroHIB IIOKa3zye, IO ICHyKOYa TpaJuIliiHAa cXema
ONMpaHHS Ky30Ba, HaJOyKCOBa CTYMiHb 1 pecopHe MiABIIIYBaHHA He 3a0e3NeuyloTh Oe3meyHy
eKCIUTyaTallil0 PyXOMOTO CKJIaay, IO TPOSBISETHCS B MIJIBUINEHIA YyTIUBOCTI IO BUJISHHSA 1
BTPATH CTIMKOCTI MiJ Yac pyXy Ha MPSAMUX Ta KPUBHX AUISHKAX Kojii. ToMy akTyalbHHUM MOCTA€E
MATAHHS TEPCIIEKTHB BUKOPUCTAHHS y CIOMyueHHl YKpaiHna — €C 3axiTHOEBPOINECHCHKUX Bi3KIB
Y25 BIiONOBiAHO JO BHMOT TeXHIYHUX crenudikamiii  iHTeponepadenpHOocTi  (puc.l).
Posrnsnaroun HopmaTuBHI gokymeHTH kpain €C, a came EN 14363:2005, Oyno BCTaHOBJIEHO,
10 HOpMHU KpaiH €BpOINEHChKOro cow3y € OUIbII XOPCTKHUMM y MOPIBHSHHI 3 BiIMOBIIHUMH
HOpPMaMH, sIKi BAKOPHCTOBYIOThCSI B YKpaiHi.

Po3risiHyBIIM KOHCTPYKTHUBHI OCOOIMBOCTI BITYM3HAHUX BaHTaKHHX Bi3kiB Mozeni 18-100,
18-100M, 18-578, a Ttakox 3akopmoHHuX Bi3KiB Y25, Y31/Li, Y37/VR, mpoananizoBaHo
XapaKTePUCTUKH €JIEMEHTIB 3 €JHaHHS PI3HUX KOHCTPYKTUBHHUX €JIEMEHTIB PyXOMOT'0 CKJaly Ta
METOAM X BU3HAYEHHS, 110 JO3BOJIUTH B TIOJAIBIIOMY BCTAHOBUTH KPUTHYHI MO3UIIIT IS TBO -
Ta OJHOTOYKOBHMX KOHTAKTiB TpeOHs KoJieca KOMICHOT mapu 3 OOKOBOIO IPAaHHIO TOJIOBKH PEHKH.

KoHcTpykTrBHI BiIMIHHOCTI Bi3ka Y25 y mopiBHsHHI 3 BiTUM3HSIHUM 18-100 momnsrarots y
BUKOPHCTaHHI OJTHOI )KOPCTKOI paMH, IPY>KHOTO Ta JUCUIIATUBHOTO €JIeMEHTY B OyKCOBIiil cTymeHi
PECOPHOTO MiABINTYBAHHSI, IPYKHUX KOB3YHIB IMMOCTIHHOTO KOHTAKTY, IO JO3BOJISE TIPU THX CaMUX

eKCIUTyaTal[itHIX YMOBAX MOKPAIUTH JTUHAMIYHI MOKA3HUKU Ta TTOKA3HUKH OE3MEKH PYXY.

Puc. 1. Bizok mozeni Y-25

ITix yac pyxy B npsMiid JisHII Kol pu mBUAKOCTI 120 km/rof. KoedillieHT BepTUKAIBHOT
JMHAMIKA BaHTQ)XKHOTO BaroHa Ha Bi3Kax MojieNni Y25 y mopiBHsHHI 3 Bi3kamu 18-100 € 3MeHIeHnM
Ha 23%, Koe]illieHT TOPU30HTATBHOI TMHAMIKH 3MeHIIeHuH Ha 15%, a CTIMKICTb Koseca Bijl CXOAy 3
PEKH MOKpaILy€eThCs HA 37%, 110 HE NEPEBUIIY€E BCTAHOBIICHUX MEXK.

Otxe, BUKOPUCTaHHS 3aXiJHOEBPOIEHCHKUX Bi3KiB Y25 y MibKHApOIHOMY CIIOMy4eHHI YKpaiHa
— €C 3 Toukm 30py iX NUHAMIYHOI TOBEMIHKH BIIOBIIA€ BUMOTaM TEXHIYHUX crienudikariit
1HTEepOTepadesTbHOCTI.
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OCOBEHHOCTH MOBBINEHUS CKOPOCTEM ABUKEHUS IMTOE3/I0B
HA CYHIECTBYIOIIUX JIMHUAX

Crpuxak A.W. , MarucTpasr,
Hayunslie pykoBoautenu: k.1.H. KoBryH I1.B., k.T.H. [lyOpoBckas T.A.
benopycckuii rocy1apcTBEHHbI YHUBEPCUTET TPaHCIIOPTA, T. ['omMenb

As a result of the research, the main stages of increasing train speeds in the track economy
on the Belarusian Railway were developed. Possible options for increasing train speeds on
existing lines are considered.

[IpoGneMa mMOBBIIEHUS CKOPOCTEH JBWKEHHUS TIOE370B SBIISICTCS BAXKHOW 3ajadveid,
crosieu mnepen benopycckol keime3HOM JOpOrod. PEeKOHCTpYyKTHBHBIE MEPONPHUATHS IS
MIOBBIIIEHUS] CKOPOCTEN JBHKEHMS Ha XKEJIE3HOW 0pore JOJDKHBI IPOEKTHUPOBATHCS TAK, YTOOBI
ObUIM TapaHTUPOBaHBI 0E30MacHOCTh M OecnepeOONHOCTh JBMKEHHS I0€3/10B, COKPATHUIIOCHh
BpeMs IIaCCAXXMPOB B IYTH NMPH 00ECHEUCHUH NOTPEOHBIX Pa3MEPOB NEPEBO30K U HAUMEHBILIUX
CTPOMTENBHO-IKCILTyaTalluOHHBIX 3aTpaTax.

[Ipu ckOpOCTHOM IBWMIKEHWUHU JJIsi oOecriedeHus: KoM(pOpTaOeTbHOCTH €3/IbI MACCaKUPOB
NPEIbSBISIOTCS 00Jiee )KeCTKUE TPeOOBaHUS K IUIaHY JIMHUM: KPUBBIE MAJIbIX PAJANYCOB, JUTMHBI
IOPSIMBIX BCTAaBOK U MEPEXOAHBIX KPUBBIX YBEJIMYMBAIOTCA JUIs CTAaOMJIM3ALUKM IOJBH>KHOTO
COCTaBa Ha KOHIIaX KPYIOBBIX KPHUBBIX; MEPECEUYEHUs C aBTOAOPOraMHM OCYLIECTBISIOTCS B
pasHBIX YPOBHSX; 3aMEHAIOTCA CTPEJIOYHBIE IEPEBOABI, INEPEyCTPAUBAIOTCA MACCAXKUPCKUE
wiargpopmel. Kpome TOro, MoOAepHU3UPYIOTCS YCTPOWCTBA CHUCTEMbI OJIOKUPOBKUA M CBSA3H,
YCUJIMBAIOTCSl KOHTAaKTHas CEThb W TATOBBbIE MOACTAHIMM, INPUHUMAIOTCA MEpbl IO 3alluTe
OKpYKaroIlEe Cpeibl.

IIpu mpoxoje MNOIBUKHOTO COCTaBa IO KPUBBIM BO3HUKAIOT ILIEHTPOOEKHBIE CHIIBI,
CTpeMsIIIueCs] ONPOKMHYTh SKUNAX HapyxKy KpuBoil. LlenTpobOexHas cuina HeOIaronpusiTHO
JIEUCTBYET Ha IACCaKUPOB, BBI3BIBACT OOKOBOE BO3JEHCTBHE Ha IyTh, NEpepacHpenesieHHe
BEPTUKAJIBHBIX JIABICHUI Ha pesIbChl 00€UX HUTEH U Meperpy3 Hapy>KHOM HUTH, YTO MPUBOAMT K
YCUJICHHOMY OOKOBOMY M3HOCY PeNIbCOB U IpeOHeil kosec. Kpome Toro, BO3MOKHBI PACKaHTOBKA
pENIbCOB, YIIUPEHHWE KOJEH WM TONEPEUHBbI COBUT pENbCOLINAIBHOM pElIeTKH, T. €.
paccTpoMCTBO MON0XKEHUS YT B IIJIAHE.

D¢ (heKTUBHOCTH MOBBILICHUS CKOPOCTEH ABMKEHHSI MOE3/10B Ha TeppuTopun PecryOnuku
benapyck BrosHe 00OCHOBAaHA, TAK KaK PACCTOSHUS M XapaKTep MEPEeBO30K COOTBETCTBYET
¢bakxTopam, onpenensomumM chepy paloHAIBHOTO €ro MPUMEHEHHUs, B YACTHOCTH:

— MPOTSHKEHHOCTh HalpaBJIEHUH, Ha KOTOPBIX HaO0JaeTcss HauOobIlas HHTEHCUBHOCTD
IIEPEBO30K, COOTBETCTBYET DPABHOBEIMKHUM 3aTpaTaM BPEMEHM B CPABHEHMM C BO3AYLIHBIM
TPAHCHIOPTOM;

— 00ciy’)kMBaHUE CKOPOCTHBIMH TO€3JaMH DPsiJIa OTHOCHTEIBHO OJIM3KO PACIIOI0KEHHBIX
OJUH OT JIPyroro KpyIHBIX HACEJIEHHbBIX IYHKTOB, OOECHEUMBAIOIIMX JOCTaTOYHO OOJBIIOE
YHCJIO NTaCCAXKUPOB;

— MepeBo3Ka OOMBIINX MACC NACCAXKUPOB, COBEPILAIOLINX JIETIOBBIE TOE3AKU U JIP.

— IepeBO/Ia IPY30BBIX IIO€3/10B Ha MapajlIeIbHbIN MYTh.

Ha ceromnsimnuii genp Ha benopycckoil xene3Hoil qopore MpoBOIATCS HU3BICKAHUS T10
MOBBIIIEHUIO cKopocTeil Ha HampaBieHusx (IX A) Teproxa — 'omens — Butebek — Ezepuine —
489 xm; Hanpasienue IX B) 'ynorait — Monoaeuno — Munck — XKiooun — 372 kM) u Il (Oprma—
Munck—bpect) TpaHcnopTHBIX KOpu10poB; I'omens—bpecr.
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OCOBJIMBOCTI BUITPOBYBAHb HECYYHUX METAJIEBUX KOHCTPYKI_[II‘/'I“
CIIEOIAJIBHOI'O PYXOMOTI'O CKJIAAY HICJISAA TPUBAJIOI EKCIIJTYATALII

®owmin O.B., Typosens [1.A.,
HaykoBuii kepiBHUK: 1.T.H., ipod. Pomin O. B.
JHepxaBHUM yHIBEpCUTET 1HOPACTPYKTYPH Ta TEXHOJIOTIN

Traffic safety is an essential requirement for railways. In order to ensure uninterrupted
transportation of passengers and goods by rail by the enterprise of JSC "Ukrainian Railways”,
the task of ensuring the operation of rolling stock outside the assigned line of service remains
urgent. Proceeding from this, it follows that it is necessary to carry out tests aimed at creating
conditions for the operation of rolling stock while maintaining dynamic and strength
characteristics.

besneka pyxy € HABaKITUBIIIOK BUMOTOIO 10 POOOTH 3aIi3HUII. 3 METOIO 3a0e3TMeueHHs
Oe3repeOIfHNX TIEPEeBE3eHb IMACAKUPIB 1 BaHTAXKIB 3al3HUIIMH  maAnpueMctBoM AT
«YKpalHCbKa 3ali3HHMLA», AaKTYalbHOIO 3alMINAETbCA 3aBAAaHHSA LIOJ0 3a0e3redyeHHs
eKCIUTyaTalii pyXoMOro CKJIaqy I03a NpU3HAUYEHUM CTPOKOM CIykO0u. Buxonsuu 3 uporo,
BUIUIMBAE HEOOXIJAHICTh MPOBEICHHS BUIIPOOYBaHb, CIPSIMOBAaHMX Ha CTBOPEHHS YMOB IIO
eKCIUTyaTallii pyxoMoro CKiaaay 31 30€peKeHHIM TUHAMIYHUX 1 MIITHICHUX XapaKTePUCTHUK.

O6’exToM mocuikeHb oOpaHa aBToapesnHa Tuny ACla, ska BHKOPHCTOBYETHCS
nignpueMctBaMu AT «YKkpaiHchKa 3aIi3HULS» 3 BUUEPIAHUM MPU3HAYCHUM CTPOKOM CITYKOU.

Merta nociiKeHHS — OMKC MPAKTHYHUX METO/IIB IIPOBEACHHS BUIIPOOYBaHb HA MIIHICTB 1
JOCIIJDKEHHS ~ HampyXeHO-7IeOpMOBaHOTO  CTaHy. B  paMkax maHOTO  JTOCIHIKEHHS
BCTaHOBIIIOIOTHCS TIOKA3HUKU MIITHOCTI i OTIOPY BTOMI.

Xo0a0B1 MiIHICHI BUTIPOOYBaHHS MTPOBOJIATH IUISIXOM PEECTPAIIiil MPOIECIB B KOHTPOIBHUX
TOYKaX JeTajel pamMu Ky30Ba MiJ 9ac AOCTIIHHUIIBKUX TMOI3JO0K B Jlama3oHi eKCIUTyaTalliiHuX
HIBUAKOCTEH, SAKILO 1€ HE 3arpoxye Oesmneni pyxy. 3a pe3yjbTaTaMl BUMIpPIOBaHb BHKOHYIOTH
PO3paxyHKH, OLIHIOIOTh Koe(illieHT 3amacy omopy BTOMi. Peectpariisi BUMipIOBaHUX IPOIECIB
XOJIOBUX BHUIPOOYyBaHb Ha MIIHICTh TPOBOIUTHCA HA MPSAMHUX 1 KPUBUX IUISHKAX KOJIII,
CTPUIOYHHX NEpeBOJaX y BChOMY [iama3oHi JOMYyCTUMHUX EKCIUTyaTalliiHUX IIBUAKOCTEH.
X010B1 MIIHICHI BUITPOOYBAaHHS MPOBOJIATH ITiJ Yac MOi3J0K B pealbHUX YMOBAX €KCIUTyaTalii 3
peecTpalliero IMHAMIYHUX TpoIieciB 1 Aedopmariiii B KOHTPOJIBHUX TOUYKAX.

Y nmnpormeci xomoBux BUIpoOyBaHb Ha MIMHICTE aBTOMOTpUC ACla BHUMIPIOIOTHCH,
aHAITI3YIOTHCS Ta OIIHIOIOTHCS TaKi BEJTMYUHU 1 TOKa3HUKH.

OOpoOka JaHWX XOJOBHX BHNPOOYBaHb Ha MIIHICTh aBTOMOTPHCH Iepeadadae
po3mupOBKY, IACHTU(IKAIII0 Ta CUCTEMAaTHU3AaLliI0 TapaMeTpiB 3apeecTPOBAHUX MPOILECIB IO
BUKJIMKAIOTh JWHAMIYHI HANpyTrUHECYYUX METaleBUX KOHCTPYKLIs aBToApe3uHu. YacTtora
OINUTYBAHHS TEH30PE3UCTOPIB MPH 3HATTI MOKa3aHb cTaHOBUTH 400 I'1.

JocnigHi maHi TPynyrOThCA 3a Jiarma3oHamu ImBuakocted pyxy (10-20 xkm/rom.) i mo
IUIHKaX OUisAXy (MpsiMa, KpuBa, CTPUIKK i iH.). Ha OCHOBI OTpMMaHMX 3HAa4YEHb HANpy>KEHb,
MIPOBEJICHO PO3pPaxXyHOK OMOPY BTOMI HECYYMX KOHCTPYKIIii aBTOMOTPHC Ta BH3HAYEHO
MOJAIBITY MOJIMBICT Oe3meyHoi ekcruryaTauii aBroape3suH ACla mo3a mnpu3HaueHUM
3aBOJIOM-BUPOOHHKOM CTPOKOM CITY>KOH.
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NIJIBUINEHHA EKOJIOTTYHOI BE3NEKH HA MIJIMPUEMCTBAX
JbBIBCBKOI 3AJIIBHUILII 3T JTHO BUMOTI IHTEPOIIEPABEJBHOCTI

Kynsa B. marictpanr,
HayKOBHUM KEPIBHUK — K.T.H., 101 JIxyc B.C.
JIbBIBCHKMIT IHCTUTYT Y KpPAiHCHKOTO JAEP>KaBHOTO YHIBEPCUTETY HAYKH 1 TEXHOJIOTIH

Crparerist IpUPOI00XOPOHHOT AisSIILHOCTI Mae OyTu akTuBHOTO. 1100 30epertu qoBKiILII,
BiZIX0/1M HE Tpeba BUPOOIIATH, IX KIIBKICTh HOTPIOHO 3MEHIIIUTH Y JIXKEpei yTBOPEHHS.

Metoro poOOTH € TiABUIIECHHS EKOJIOTIYHOI O€3MeKH Ta 3MEHIINEHHS BIUIMBY Ha
HABKOJIMIIIHE CEPENOBHUIIEC Yepe3 BHUKOPUCTAHHS OYHMCHUX CHCTeM 3rigHo 3 PaMkoBoio
HupextuBoro €C ta JlupekTuBaMu 3 IHTEPOIIEpaOeIbHOCTI HA 3JII3HUYHOMY TPAHCIIOPTI.

OO6'exkTOM AOCHIKEHHST Y i POOOTI € CHCTEMH BOJOTNOCTAYaHHS Ta BOJOBIIBEICHHS
MIIMTPUEMCTB 3aJII3HUYHOI TaTy3i, JOKOMOTHBHE Aemo «JIbBiB-3aximgy.

[Tomituka CmiBTOBapUCTBA 3 OXOPOHH HABKOJHUIIHHOTO CEPEIOBHINA (OUHIIECHHS
BUPOOHMYMX CTOKIB) Ma€ CIPHUATU JOCITHEHHIO IIUICH 30epeXeHHs, OXOPOHU Ta IMOKpaICHHS
SIKOCT1 HABKOJIMIITHHOT'O CEPEIOBUIIIA, TOAMIUBOTO Ta PAlliOHAITBHOTO BUKOPUCTAHHSI IIPUPOTHIX
pecypciB. Y cucrtemi NTOKyMeHTIB €Bpomneiicbkkoro CriBTOBapHCTBa TOJIOBHOIO € J[MpekTuBa 3
iHTeponepadenpHocTi 3am3uuin 2008/67/WE Bin 17.06.2008 p. V wmiii JIupeKkTuBi BUCYBa€ThHCS
IIICTh OCHOBHUX BHMOT, a came: Oe3rneka, HaAilHICTh, 370pPOB'S, OXOpPOHA HABKOJHUIITHHOTO
CepeOBHINa, TEXHIYHA BIAMOBIHICTh Ta AOCTYIHICTh. [l 3a0e3meueHHs peaizalii uX BUMOT
po3pobneno komrmiekt TSI, mo oxommoe 11 cnemudikamiii iHTEpONEpaOdEIbHOCTI:
iappactpykrypa — TSI INF, enepris — TSI ENE, mym - TSI NOIS, ynpasninns - TSI CCS,
monu 3 ooMexxeHuMu MoxkiuBocTssMu — TSI PRM, 6e3neka B Tynensx — TSI SRT, Bantaxhi
Barouu - TSI WAG, 10koMOTHBH, TacaXUPChKI BarOHU, MOTOP-BaroHHUM pyxomuit ckian - TSI
LOC&PAS, rtenematuka BaHTaxonepeBedenb - TSI TAF, Tenmemaruka mNacakKUpCbKUX
nepeseseHb — TSI TAP, pyx noizais — TSI OPE.

JInst  OuWIIeHHS TPOMHCIOBUX CTIYHMX BOJI BHUKOPHUCTOBYIOTH BIIMOBIHI CHCTEMH.
OCHOBHOIO IULTIO J@aHUX CHCTEM € BHJAJICHHS IEBHUX PEUOBHH, SKi TEPEIIKOKAIOTh
BIIBEJICHHIO IIMX BOJ Y BOAHI O00'€KTH BIAMOBIIHO JIO0 3aKOHOAABCTBA YKpaiHW abo
BUKOPUCTAHHSA iX Y BUPOOHMYOMY BOJIOIIOCTAYaHH1 3aMiCTh CBIXKOi BOJIH.

Sk TIOTHHUI TIPOEKT, JUTsl TOKOMOTHBHOTO Jierno JIbBiB-3axin Oyia 3amponoHOBaHa CHUCTEMa
KOMIUIEKCHOTO OYHMINEHHS MpoMHCIIoBUX CcTOKIB «3IKO» (puc.l), sika ckinamaeTbecs 3 ACKIITBKOX
0JIOKIB, 1110 3a0€3MeUyI0Th MAKCUMAJIbHY OYMCTKY BIAMPallbOBAHOTO CEPEIOBHIIA.

TexHonozivyHO cxema

HYTH - pinemp

Nenimpudinamop

Puc.1. Cucrema KOMIUIEKCHOTO OYMIIEHHS MPOMUCIOBUX CTOKIB «3IKO»
3acTOCOBYBaHA /I OYHUIIICHHSI BUPOOHUYMX CTIYHMX BOJI TEXHOJIOTIS po3poOseHa 3TiTHO 3
Texuiuaumu ymoBamu TY YV 42.2-38674771-008:201. Bona Biamomizae BCIM BUMOTaM
BITUM3HSHUX CaHITAPHO-TITIEHIYHUX HOPM.
MonTtax Ha]TOBIOBIIOBauiB ab00 CHCTEM OYMINEHHS CTIYHUX BOJ BiJ Ha(TONPOAYKTIB
JI03BOJISI€ OUMIIATH BIANpAIbOBaHE cepepoBUIIe A0 Oe3reyHoro crany. [licis yoro Boxy MOXKHA
CKU/IaTH B KaHAJi3alliiiHi CHCTeMH, Ha IPYHT, Y BOJOMMHU a00 BUKOPHCTOBYBATH ITIOBTOPHO.
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PO3POBKA PEKOMEHIAIII 13 MMIIBUIIEHHS JOBIOBIYHOCTI XPECTOBUH
CTPLIOYHUX NEPEBO/IIB HA 3AJIIBHULISIX YKPATHU
BIIIOBLIHO /10 BUMOT EN 13232

Hparan H. B., marictp rp. 8-inTep,
HAYKOB1 KEPIBHUKU: JI.T.H., noil. KoBanpuyk B.B., x.T.H., gou. Habouenko O.C.,
JIbBIBCHKHIT THCTUTYT YKpaiHCHKOTO JE€PKAaBHOTO YHIBEPCUTETY HAYKH 1 TEXHOJIOT1H

XpecTOBUHU CTPUIOYHUX MEPEBOMAIB MAIOTh HAWHMKYUI TEpMiH CIIy>KOM y TMOpPIBHSIHHI 3
IHITUMH KOHCTPYKTHBHHMH €JIEMEHTAMH CTPUIOYHHX IepeBoAiB 3ami3uuli. lle mos's3ano i3
0COOJIMBICTIO KOHCTPYKIIM XpEecTOBMH, YMOBaMM iX EKCIUTyaTalii Ta B3aeMOJii 3 pyXOMHUM
CKJIQJIOM 3aJTI3HMIIb Y 30H1 MEPEKOYyBaHHS KOJIIC 3 OJHOTO HAMPSAMKY PyXy Ha 1HITUH.

Sk moka3ye IOCBiA eKCIUTyaTralii XpecTOBHMH CTPUIOYHHUX TMEPEeBOJIB, HAa CHOTOIHI
HOPMAaTHUBHUN TEPMiH CIIy)O0u xpecToBuH THIy P65 mapku 1/11 Ha 3ami300eToHHHX Opycax He
J0CsiTa€ HOPMAaTHUBHOTO TEPMiHY HAIpallOBaHHS, a CEpeJHE HAIpallOBaHHS J0 BIJIMOBH € Ha
29,2-55,2% MeHIIMM BiJl HOpPMaTUBHOTO. ToMy NpOMOBKEHHS TEPMiIHY CIY>KOM XPECTOBHUH
CTPUIOYHUX TMEPEeBOMIB B EKCIUTyaTallii € aKTyaJbHHM 3aBJaHHAM HaykoBoi pobGotu. Jlo
eKCIUTyaTaIlliHUX yMOB, sSIKI BIUTMBAIOTh HA TEPMIH CITy’)KOM XPECTOBHH CTPUIOYHUX TEPEBO/IIB,
HaJIeKaTh: BAaHTAXKOHATIPYKEHICTh TUISHKK KOJIi, OChOBI HaBaHTAXCHHS PyXOMOIO CKIAmy
3aJTI3HUIIb, ITBUIKOCTI PYXy PYXOMOTO CKJIay Ta TEXHIYHUN CTaH KOJIic pyxomoro ckiamy. Kpim
[[bOTO BIUIMBAE PAIiOHAIBHICTH BUOOPY MPOEKTY XPECTOBUHU CTPUIOYHOTO MEPEBOIY IIiJ MEBHI
YMOBHU eKcIUTyartamii. JIOBrOBIUHICTh XpECTOBUH B YMOBax eKCIUTyaTallli TPOMOHYEThCS
MIBUIIATA METOJOM BUKOHAHHS HAIUIABKU OCEP/Is Ta BYCOBUKIB 13 OJIHOYACHOIO ONMTUMI3AIIi€I0
MO3JIOBXKHBOTO TIpodiro. s 1mbOro 3amporoHOBAaHO BUKOHATH IIABUIICHHS BYCOBHUKIB Yy
MEPETHHI OcCepsl XpeCTOBUHHU BiJ 12 MM 10 35 MM BeMYHMHOIO +5,2 MM Ha BiMiHY BifJ +6,7 MM
y TUMOBOMY Tpodiai, a MiJBUIICHHS OCEpJs MOBHHHO CTAaHOBUTH 3 MM, B TOM dYac 5K y
TUNIOBOMY Tpodini JaHUNA mapamMeTp JAOpiBHIOE 2 MM. Pe3ynbTatu po3paxyHKY AWHAMIYHOL
N00aBKH CHJI Ha XPECTOBHHY HAaBEJCHO Ha pHC. 1.
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B 3aBoACHKHI IPodiTh 0.8 1.7 3.5 5.9 8.4

ViockoHaTeHHI TPO(iTh 0,3 1.4 2.4 3.1

Puc. 1. /Ilunamivuna 1o6aBKa Cujl y XpeCTOBHHI IIPH MPOI3/Ii MIBUIKICHOTO IMACAKUPCHKOTO Moi3aa

I3 mpoBeneHNX TOCTiKEHb BCTAHOBJICHO, [0 BEJIMYMHA AUHAMIYHHAX CHJI, IKI BUHUKAIOTh
IIPU KOHTAKTI KoJjleca i3 3alporOHOBAaHOI0 KOHCTPYKIII€I0 XPECTOBUHH MPH MPOi3/1i HIBHIKICHOTO
MacaXUPChKOTO T0i3/1a, € B CEPEAHROMY B 2,5 pa3W MEHIIOIO, aH1k MPHU MPOi3/i XPECTOBUHU 13
3aBOJICBKUM Ipodiiem.
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PO3POBKA TEXHOJIOT'TI PEMOHTY KOJIICHUX ITAP
B YMOBAX JIJOKOMOTHUBHOTI'O JEITIO JIbBIB-3AXI/I
BIAITOBIIHO YMOB IHTEPOIIEPABEJIBHOCTI

Bacunuk P. — marictpant rp. 8- Intep,
HayKOBHUM KEPIBHUK — K.T.H., 1o1. JIxyc B.C.
JIbBIBCHKUMIT IHCTUTYT YKpPaiHCHKOTO JAEP>KaBHOTO YHIBEPCUTETY HAYKH 1 TEXHOJIOTIH

OHOBJIEHHS TATOBOT'O PYXOMOTO CKJIaly MOXKE 3/1IHCHIOBATHCA K 32 paXyHOK MPUIOAaHHS
HOBOI TEXHIKM, TaK 1 3a paXyHOK MOJIEpHi3amii Bxe icHytouoi. B 000X Bumaakax e norpedye
3HAYHUX KaliTaJbHUX BKJIAJE€Hb, OCOOJIMBO KOJHM PO3IIIAJAIOTHCS MOXKIMBOCTI MPHUIO0aHHS 4Yd
MOJIEpHi3alii pyXOMOro CKiaay i3 3aly4eHHSM 3aKOpJAOHHMX BUpOOHMKIB. Ilpu mpomy crix
3a3HAYMTH, 110 B Tally3i TPAHCIIOPTHOTO MAIIMHOOYIyBaHHS YKpaiHa Ma€ BIIACHUH HayKOBO-
BUPOOHUYMI MOTEHIA, KU J03BOJIIE OPraHi3yBaTH Ta OCBOITH, 3 YpaxyBaHHSIM CBITOBOTO
JOCBiY, BAPOOHHUIITBO Ta MOJIEPHI3aIliI0 TATOBOTO PyXOMOTO CKJIQJy Ha Cy4aCHOMY TEXHIYHOMY
piBHI.

B3aemonist koseca Ta peiiku € (hi3MYHOI0 OCHOBOIO PyXy MOi3AiB 3ami3HUIsIMUA. CaMe 1
B3a€MOJIisl 6arato B YoMy BH3Ha4yae OE3MeKy, a TAaKOXK TaKi HaWBaKIIMBIIII TEXHIKO-€KOHOMIYHI
MTOKAa3HUKH, K Maca Ta MBUAKICTb PyXy MOi3IiB.

V 1iit pobOTi TOCTIIKEHO TEXHOJIOTiI0 00TOUYBaHHS KOJICHUX Map JIOKOMOTHUBIB «Y3» B
yMOBax JIOKOMOTHBHOTO Jemno JIbBiB-3axij BIAMOBIAHO 10 YMOB iHTEpomepabenbHOCTI Ta
MOJKJIMBICTIO BHMKOPHCTaHHS BIANOBIAHOT TEXHOJOTl i OOTOYYBaHHS KOJIICHUX Iap
JIOKOMOTHBIB, SIKI TIPAIIOIOTh HA KOJIii MHUPHHOIO 1435MM.

HaiiGinpimmii 00csAT peMOHTHUX pOOIT BUKJIMKAE MEXaHIYHE 3HOIIYBAaHHS, IO BUHUKAE
BHACHIIOK il cwt TepTs. Lle BiAHOCUTBCS 1 10 cucTeMu Koseco-peiika. O0TouyBaHHS KOJICHOT
Mapu TPOBOJUTHCSA HA KOJIECOTOKAPHOMY BepcTaTi MiJ BIAMOBIAHUN Tpodinb. OOGTOUyBaHHS
MIPOBOJIUTHCS CYIIOPTAMHU B PEKUMI YUCIOBOTO MPOTPAMHOTO yrpaBiiHHsA. CucTeMa ynpaBiIiHHS
3abe3neuye MOXIIMBICTE 0OpOOKM pi3HUX HpodimiB Komic 0e3 mepeHalaro/KeHHs BepcTraTa.
KoHcTpyKkTHBHE BUKOHAHHS BepcTaTa Ta TabapuTH T03BOJISIOTH HOTO YCTAHOBKY B IMiIPEHKOBUIA
npocTip. 3aBIsKM KOHCTPYKTUBHUM OCOOJIMBOCTSIM BEpPCTaTy, € MOMJIMBICTh aBTOMAaTHYHO
3MIACHIOETBCS KOHTPOJb MapaMeTpiB 0O0TOYyBaHHS mpodimo Oanmaxa, SKI 3aJal0ThCA
OTepaTopoM Ha TaHesi ynpasiiaHsa Bepctaty KIK20M D3,

Po3MitieHHs: KOHCTPYKTUBHHUX €JIEMEHTIB BEPCTaTy AAal0Th MOXJIMBICTh BUCTABIIATH IS
00TOYYBaHHS KOJICHI TapH PyXOMOTO CKJIaay Kouii 1435MmMm.

JlominbHO BCTAHOBJIIOBATH TaKi BEpPCTaTH Ha MIANPHEMCTBAX, SKI MarOTh KOJIHHUN

po3BUTOK 1435MM, 7S IBOTO MAXOASITH TOKOMOTHBHI aeno Kosenb, MykaueBo, Hor.
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POJIb OIIEPATOPOB ABTOMOBUJIbBHBIX IIEPEBO30OK B JIOTTMCTHUKE
MEZKAYI'OPOAHBIX ITEPEBO30OK ITACCAKUPOB B COBPEMEHHBIX
YCJIOBUAX

Jlutomr M.A., cTyieHTKa 2 Kypca
Hayunsiii pykoBoauTens: crapmuil npenojgasarens Cymko C.B.
YO «benopycckuii rocy1apCTBEHHbIN YHUBEPCUTET TPAHCIIOPTA»

Annotation. The article deals with the distribution of the functions of dispatching control
of intercity automobile transportation of passengers, proposed a system for providing a
replacement of buses by the carrier, the role of the transport operator is determined.

[Taccaxxupckre TEpMUHAIIBI SIBISIOTCS YacThIO JIOTUCTHYECKOW CHUCTEMbI MacCaXKUPCKUX
MEPEBO30K B TPAHCIIOPTHOI CHCTeME CTpaHbl U (PYHKIMOHUPYIOT IMOJ BIMSHUEM pPa3iIHMYHbIX
(GakTOpOB,  ONpEAETAIOIIMX  YCIOBUS  (OPMUPOBAHHMS  MACCAKUPCKUX  TMEPEBO3OK U
s dextuBHOCTH MX PyHKIIMOHUpOBaHUA. CornacHo 3akoHa 00 aBTOMOOMJIBHOM TPaHCIOPTE U
aBTOMOOWJIbHBIX —TepeBo3kax PecmyOnmuku bemapych, K HacCaXUPCKUM — TepMHHAJIAM,
OOCITyKUBAIOUIUM  MEXAYTOpOJHUE MACCaKUPCKUE TOTOKH, OTHOCSTCS  aBTOBOK3albl,
aBTOCTAHLIMU, aBTOKACChl - HWMYIIECTBEHHBIE KOMIUIEKCHI, MpEeIHA3HAUCHHBIC Ui OKa3aHUs
yCIyr TaccakupamM ¢ aBTOMOOWJIBHBIM IepeBo3uMKaM. B o0s3aHHOCTH  Biajaesbla
MACCAXUPCKOTO TEPMUHANA BXOIHUT peaju3als IMPOE3THBIX TOKYMEHTOB, MPEIOCTABICHHE
yciyr OpOHUpOBaHHSI MECT B aBTOOycax, XpaHEHHs Oaraxka, MPEJOCTABJICHHE CIPABOYHOMN
uHpOpMalMK TI0 BOIPOCAM OPTaHU3AIUHM IEPEBO30K, CO3JAHUE YCIOBHM AJII MEXKCMEHHOTO
oTapixa BoauTeneil. Brnamenenm  TepMuHana  JOJDKEH — aHAJIM3UPOBATh  BBINOJIHEHHE
ABTOMOOWIILHBIMH TIEPEBO3UMKAMH PACIUCAHUS JBUKCHHSI M UMEET MPABO BBIICHATH MPUIHHY
HEnpUOBITUSI TPAHCIOPTHBIX CPEJICTB MO pacHUCaHHio. 1O €cTh B COBPEMEHHBIX YCIOBHSIX
OpraHu3alK NEePEeBO30K MACCAKUPOB B PETYJSPHOM COOOLICHUU IMACCAKUPCKHE TEPMHHAIBI
BBITIOJIHSIOT HMHGOPMAIMOHHYI0 (QyHKIMIO (MHGOPMHUPOBAHHE TMACCAKUPOB O MapuIpyTe
CIICZIOBAHMSI, YCIOBUAX MOE3/KH, Tapudax, paclucaHuy U T.I1.), a TaKKe (PYHKIHIO CEPBUCHOTO
oOciyxuBanus. [Ipu 3ToM QYHKIIMM TPaHCHOPTHOW JIOTUCTUKU MO OOECHEUEHHUIO BBITOJIHEHUS
MEPEeBO3KM MACCAXHPOB BO3JATAIOTCS Ha aBTOMOOMJIBHBIX INEPEBO3YHKOB, a 1O OOECIIEYECHHUIO
OpraHM3aly MEepeBO30K Ha OIpeAeJeHHOW TEeppUTOPUU — Ha oIlepaTopa aBTOMOOMIIBHBIX
NIEPEBO30K MMACCAKUPOB B PETYJSIpHOM cooOmieHnu. OnepaTop aBTOMOOWJIBHBIX IEPEBO30K
COTJIACHO  JIOTOBOpA, 3aKJIIOYEHHOTO C aBTOMOOWJIBHBIM  IEPEBO3UYMKOM, OpraHHU3YyeT
JHMCIIETYEPCKOE YIIpaBlIeHUE M KOHTPOJIb Ha OOCIYKMBAaeMOH MM TEpPPUTOPHUH, KOTOpbIE
BKJIIOUAIOT MOHUTOPUHT JIBIJKEHUS TPAHCIOPTHBIX CPEACTB U KOHTPOJb PEryJIsSpHOCTH
BBITIOJIHEHUST peiicoB. BaxHON (yHKIMEH AMCHETUYEPCKOTO YIPABICHHUS MEXIYTOpOJHBIMU
aBTOMOOMJIBHBIMH TE€PEBO3KaMU SIBIISIETCS Tepefadya Mo MapuipyTy HHGOpMAIUU O HaJIUYuu
CBOOOJHBIX MECT B JBIDKYIIUXCSA aBTOOycaX, YTO OOECIEeYMBAETCS aBTOMATU3MPOBAHHBIMU
CUCTEeMaMU AMCIIETYEPCKOrO YMpaBICHHUS MacCaXUPCKUX TepMUHANOB. Branenen tepmuHana
TaKXKe OCYIIECTBIISIET JAMUCIETUYEPCKOE YIpaBiIeHHE MPUOBITHEM U OTIPABICHHUEM aBTOOYCOB C
TeppuTopun TepMuHaia. B coorBerctBum ¢ IlpaBuimamMu  aBTOMOOWMJIBHBIX TEPEBO3OK
MACCAXHPOB MEPEBO3YMK B CIIyyae MPEKPALICHUs aBTOMOOMIBHOM MEPEBO3KH M0 TEXHUYECKHM
WIM UHBIM NPUYMHAM JOJDKEH B BO3MOXKHO KOPOTKHH CpPOK 00€CredHTh JAOCTaBKY Macca)xupa
JPYTUM PEICOM B HAaYaJIbHBIM MM KOHEUYHBIM OCTAaHOBOYHBIM ITYHKT MapLIpyTa €ro IMOE3IKH
60 A0 OMMKaWIIero maccakupckoro TepMmuHama. dakThyecku (yHKIHH JUCHIETYEPCKOTO
VOPABJICHUS ~ MEXIYrOPOJHUMH  TEPEBO3KAMH  ACCAXHUPOB  PACHPEACNCHBl  MEXIY
aBTOMOOMJIBHBIMH TIE€PEBO3UYMKAMH, OIEpPaTOpOM AaBTOMOOMIIBHBIX IEPEBO30K MACCaXUPOB U
BIIQ/ICTIBI[AMU TEPMUHAIIOB.
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Opranuszanys JuCneT4epcKoro yrnpaBiaeHUs MEXIYTOPOJHUMHU NIEPEBO3KAMHU MacCaXKUPOB
Ha Tepputopur PoccuuM OCHOBaHa Ha NPUHLMIE pPa3JICNCHHs MapLIpyTa Ha JMCHETYEPCKHE
Y4acTKH, UTO OOYyCIIOBIEHO OOJBLIOW MPOTSHKEHHOCThIO — JAHHBIX — MapLIpyToB. 3a
pacIONOKEHHBIMA Ha TaKUX HAMPABJIEHUAX aBTOBOK3aJaMU U MACCAXKUPCKUMHU aBTOCTAHUUSIMU
3aKPEIUISIIOTCSA TUCIIETYEPCKUE YUACTKH, TPAHULBI KOTOPBIX YCTAHABIMBAIOTCS B MPOMEXYTKaX
MEXKJy aBTOBOK3&JIAMUM M  IACCAKUPCKUMHM  aBTOCTaHUMSAMH. JlucmeTdepbl  AaHHBIX
MACCaXUPCKUX TEPMUHAIOB OCYIIECTBIISIIOT YNpaBICHHUE 1O MPHUHIIMITY 3CTa(eThbl, OTCIEKUBas
CIIETIOBaHME aBTOOYCOB MO MapHIpyTaM B TpeJeliax CBOEr0 ydacTKa W IepeaaBasl ero IO
OTBETCTBEHHOCTh AUCIETYEPA OUEPEAHOrO YUACTKA MPU JOCTHIKEHUH YCTAaHOBICHHOM IPaHULbI.

Baxxueiiee HampaBieHUE ACSITEILHOCTH AUCIIETYCPCKON CIYKOBI — MPEAYNPEKICHUE U
JUKBUJAUUS TIOCIEACTBUI HapylleHUWd IBMKEeHHs. llox HapylieHnem ABUKEHUS MOHUMAIOT
CUTYaI[I0, BO3HUKIIYIO B CBSI3U C HECOOTBETCTBHEM (PAaKTUYECKUX IIAHOBBIX XapaKTEPUCTHK
MEPEeBO30YHOr0 TMpoIlecca M MOBJIEKIIYI0 CHUKEHHSI KaueCcTBa TPAHCIIOPTHOIO OOCTY>KHUBaHUS
naccaxxupoB. Ilpu cymectByromei B benapycu Ha JaHHBI MOMEHT CHCTEME OpPraHU3aLMHU
aBTOMOOMJIBHBIX TEPEBO30K MACCaXUPOB B MEXKIYTOPOJHOM COOOIEHHWH B Ccllydyae cxoja
aBToOyca C JIMHUM TO TEXHWMYECKUM NpPHUYMHAM OOS3aHHOCTH MO JUKBHUIAIUU TOCIEICTBUI
JAHHOTO HapyILIEHHWs] BO3JIAraloTCs Ha MEPEeBO3YMKA. YUHUTHIBAs OOJBIIYIO MPOTSKEHHOCTH
MAapLIPYTOB MEXKIYTOPOJIHBIX IEPEBO30K, A3TO IPUBOAUT K 3HAYUTEIIBHBIM 3aJEPKKaM
MacCaXUpPOB B IYyTH CIEJOBAaHUS, CHWKEHUIO KadyecTBa OKa3bIBAEMBIX YCIYr, a TaKke
JIOTIOTHUTEIHHBIM (DMHAHCOBBIM 3aTpaTaM MEPEeBO3UMKA HA IMOJady HCIPABHOTO MOPOKHETO
TPAHCIOPTHOTO CpeACTBa g OOecreueHus JOCTaBKM MaccaXXupoB. B mensx opranuzanuu
ONEPaTUBHOIO YCTPAHEHHUS IMOCJIEICTBUM CXOJa TPAHCHOPTHBIX CPEACTB C JIMHUUA 11O
TEXHUYECKUM WJIM WHBIM MPUYMHAM DPALMOHAIBHOM SBHJIach Obl CHUCTEMa MpPelOCTaBIICHUS
3aMEHBI TPAaHCHOPTHOTO CPEACTBA AaBTOMOOWIBHBIM IEPEBO3YMKOM, MECTO TUCIOKAIUU
KOTOpOro Obuto Obl ONmKalIMM K MECTYy BO3HUKILIErO HapylleHus ABwkeHusd. s
OpraHM3alfi TaKOH CHUCTEMBI TOCTATOYHO PACIIUPUTH (DYHKIUU OMepaTropa aBTOMOOHMIBLHBIX
MEPEBO30K MMACCAXUPOB B PETYJISIPHOM COOOIICHHM, B paMKax KOTOPBIX OH BBICTyMaa Obl
rapaHToM OOecCleYeHHs] BO3MEINEHUS MPEIOCTABICHHBIX YCIYr TO JUKBHIAIMU CXOJa
TPaAHCIOPTA C JIMHUU MEXYy aBTOMOOUIIbHBIMH MEPEBO3UNKAMH.
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MIJISAXY NIIBUIIEHHA HAQIMHOCTI HECYUHX EJIEMEHTIB BI3KA
BAHTAXHOI'O BAI'OHA JJIS1 MIDKHAPOJHUX INEPEBE3EHDb

bokoteko O. A., marictp rp. 8-IaTep,
HaykoBuil kepiBHuK: PhD, ct. Bukianau Kysummn A. f1.,
JIbBIBCHKHIT THCTUTYT YKpaiHCHKOTO JEPKAaBHOTO YHIBEPCUTETY HAYKH 1 TEXHOJIOT1H

KoHCcTpyKTHBHI HEMOMIKHM, €KCIUTyaTalliifHl TOKa3HWKW Ta HAAIMHICTh JUTHUX JeTajei
Bi3kiB 18-100 BuMararoTh MOMIYKY HUISXIB iXHHOTO yIOCKOHaNeHHS. Ha choromHi maHwii Tum
Bi3Ka HE B MOBHIW Mipi BiMOBIJa€ Cy4aCHUM BHMOTaM, 110 BHCYBAIOTHCS J0 XOJOBHX YaCTHUH
BaroHiB HOBOT'O ITOKOJIIHH, B TOMY YHCJIi i BaroHiB JJIs1 MD)KHAPOIHUX NEPEBE3EHb.

3ami3HUYHUNA TpaHCHOpPT B YKpaiHi 3abe3reyye OCHOBHY YAaCTHHY BCIX BaHTaXHUX
NepeBe3eHb K Y BHYTPIIIHbOMY, TaK 1 y MIKHapOJHOMY CIOJYyYeHHi. 3 Orjsay Ha oOcsr i
IIUPOKY HOMEHKJIATYPY BaHTaXIiB, IO IMEPEBO3STHCS 3aTI3HUYHUM TPAHCIIOPTOM, OCOOJIHBO
HeOe3MeYHNX — 3pIUKEHI Ta3H, pPaJioaKTUBHI Marepiaad, HaQTONPOAYKTH, OTPYTOXIMiKaTH
TOIIO, aBapii Ha 3ali3HMII MOXYTh TPHU3BECTH JIO BEJIMKOTO MAaTepiaIbHOTO 30WTKY,
€KOJIOTIYHOTO JIMXa 1 TOJOBHE — JIOACHKUX XepTB. Ockinbku B €Bpomeiickkomy Coro3i
BCTAHOBJICHI BUCOKI BUMOTH MO0 3a0e3IMeueHHsT 0e3MeKr pyXy Ha 3ai3HUIll, TO ISl HAOYyTTA
VYKpaiHOIO TOBHONPABHOTO UJIEHCTBA B HBOMY HEOOXITHMM € WiJABHUIICHHS BHUMOT, IO
BHCTABJISIIOTHCS JI0 3QTI3HUYHOTO PYXOMOT'O CKJIQTy 3 TOYKU 30pYy HAIIHHOCTI Ta JOBTOBIYHOCTI
KOHCTPYKIIii OCHOBHUX BY3JIiB Ta 3a0e31e4eHHs Oe3MeKH pyXy.

Haii6inpIn Ba)XTMBUMHU BY3JIaMH BCiX CyYaCHUX BaroHIB SIBJISIFOTHCS Bi3KHM, KOHCTPYKIIIS 1
CTaH sIKUX Oe3rocepeHbOo BIUTUBAE HA OE3MEKy pyXy peHKOBOIO KOJI€I0 1 BU3HAYAE MPHUIATHICT
BaroHa JI0 eKkcruryaramii B miomy. ChOro/Hi BeMKa YaCTHHA BAHTAKHOTO PYXOMOTO CKIIATy
YKpaiHCBKUX 3ali3HHIb EKCIUTyaTyeThcsi Ha Biskax Mmognem 18-100. Baratopiunuit gocsing
eKcIuTyaTalii IbOT0 Bi3Ka 1 YMCIEHHI BUIMPOOYBAaHHS, SIKI BUKOHYIOTHCS TPOEKTHUMH Ta
JTOCTIAHAMH OpTaHi3allisiMH, BUSBUIN CYyTTEBI HEMOJIKU SK B KOHCTPYKIIii, TaK i B HaJilfHOCTI
JUTUX JAeTayied. ToMy TpOTATrOM OCTaHHIX HOecATWIiTh Bi3kM Mozem 18-100 migmaBamacs
YUCIIEHHUM MOJIEpHi3allisiM Ta yhockoHaneHHsM. OJHAK, HE3BAXKAIOYM HA 1€, B OUIBIIOCTI
BHIIAJIKIB 111 3aX0¥ HE TaI0Th CYTTEBUX PE3YJIbTaTIB.

VY 3axigHiit €Bponi MUPOKO BUKOPHCTOBYIOTHCS 3BapHI KOHCTPYKIi Bi3KiB BaHTAKHUX
BaroHiB, M0 CIPUSE ITABUIICHHS 1XHBOI JOBTOBIYHOCTI, MOJIMIIEHHIO TUHAMIYHUX SKOCTEH Ta
301JBIIIEHHIO OCLOBOTO HABAHTAKCHHSI.

OTxe, 3acTOCyBaHHA BI3KIB TIONIMIICHOI KOHCTPYKIl CHOPUATAME 301IBIICHHIO
06e3peMOHTHOMY TpoOiry, B TOMY YMCJIi 32 PaxXyHOK 3HMKCHHS NUHAMIYHMX HAaBAaHTAKCHb B
HECYYHMX BYy3JIaX, W0 3a0e3Me4nTh MiABUIICHHS €()EKTUBHOCTI BHUKOPHUCTAHHS BaHTAKHHUX
BaroHiB sIK Ha TepUTOpii YKpaiHU, Tak 1 B MDKHAPOJHOMY CHOJyd4eHHi. [lye BaXJIMBO MaTH
camMe BITYHM3HSHI PO3POOKH B IIiH ramysi, 32 MOXJIMBOCTI YHHKAaTH 3aKYIBEIbh 32 KOPAOHOM
TOTOBUX BUPOOIB 1 opraHizaiii JIEH31I{HOr0 BUPOOHUIITBA, JOMOTTHCS OLTBINOI JIOKaTi3arii
BUPOOHUIITBA HA BITYN3HIHUX IMIAMPUEMCTBAX.
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PO3POBKA 3AXO/IB 3 HPUBEJAEHHS TACA’KUPCbKUX BY IIBEJIb
CTAHLII CKAJIA-ITIOAVIBCBKA 10 BUMOI' IHTEPOIIEPABEJIBHOCTI

Omitnuk H. — maricTpanTka,
HAYKOBHUH KepiBHUK — K.T.H., 1o1l. Jlxxyc B.C.
JIbBIBCHKMIT THCTUTYT YKpaiHCHKOTO JE€PKaBHOTO YHIBEPCUTETY HAYKH 1 TEXHOJIOT1H

3rimHo mikHapoaHoi momoBimi BO3, 15% cBiToBOro HaceleHHs MarOTh 1HBAIIAHICTS.
Kpim 1mporo, 3pocrae KuIbKicTh Jroaedl moxwioro Biky. B VYkpaini - 2,6 muH. mozxeit 3
iHBamigHicTIO, 40% mronel meHciiHoro Biky, 5% mitedt Ta 2% BariTHUX >kiHOK. Ocobu 3
IHBAJIIHICTIO € I[IHHAMH CIIOXWUBAYaMU, W HAJICKHHUHA JOCTYIl Ma€ PO3TISAATUCH HE TUTBKH SIK
MOpaJIbHE MMUTaHHS, aJie i sIK TepeBara JJis pO3BUTKY Oi13Hecy. 3aTBEpKEHO TUTaH 3aXO0/liB 00
CTBOPEHHSI O€3MEepenIKoJHOr0 >KUTTEBOIO CEpeNoBHINA Ui OCi0 3 oOMEeKeHUMH (i3MYHUMU
MOJKJIMBOCTSIMU Ta 1HIIMX MaJIOMOOIUTFHUX TPYIT HACEICHHS 3 METOI0 CTBOPCHHS HAJIE)KHUX YMOB
Ui JIOCTYIY JIIOJAEH 3 1HBANITHICTIO 7O OO0'€KTIB TPaHCHOPTHO-IOPOXKHBOI, TYPUCTHYHOI
iHQpacTpyKTypu Ta TIOIMTOBOTO 3B'A3Ky, SKI HajgexaTb 10 cdepu  yIpaBIiHHS
MiHiHppacTpyKTypH.

Meroro gochimkeHHsT - 3a0e3medeHHs] PIBHOTO JIOCTYMy JIOAEH 3 OCOOJMBUMHU
notpedamMu 10 3aTi3HUYHOI 1HPpacTpyKTypH.

O0'ekTOM Ta IpPEeIMETOM JIOCHIKEHHs Y 11l po6oTi € ctaniis Ckana — [loninbebka Ta
MO>KJIMBICTH OOJIAIITYBaHHA ii A1 00CIYTrOBYBaHHS JI0AeH 3 0COOIMBUMHU OTPEOAMHU.

Crpareriss  po3Butky Ckana-Iloginechkoi 00’€mHAHOI TEepUTOpIaIbHOI TpPOMaIU
nepeadavyae B3a€MOJII0 MK DPI3SHUMH PIBHSMH OpraHiB BJIagd Ta TpOMajasHAMH Ha OCHOBI
BIIPOBA/DKEHHSI TMPHUHIMUIIB HaJIEXKHOTO BpsayBaHHs. CTpareriss BH3HA4Ya€ Taki HaNpsMH
PO3BHUTKY IpOMaji, sIKi MAlOTh CIPHUITH €KOHOMIYHOMY 3pPOCTaHHIO, MiJBUIICHHIO 3aHHATOCTI
HACEJICHHS, 3MCHIIICHHIO E€KOJIOTIYHOTO HAaBAaHTAKEHHSI HAa HABKOJIMIIHE CEPEIOBHIIE, a TAKOX
MOJIIMIIIEHHIO SIKOCTi JKUTTA. J[1s1 BUKOHaHHS IHMX KPOKiB Oylia CTBOpEeHa poboda rpyma, J0
ckiany skoi BxomaTrh mnpencraBHuku Ckana-Ilomimbebkoi OTI, TepHOMUIBCHKOT AUPEKITi
3ani3HuuHuX nepee3eHb JIH-2 Ta OyniBenbHOro ympasniHHS bY-2, MenumuHo-03710poBUi
3aKIaau, NeprKaBHI MiANMPUEMCTBA Ta NMPUBATHUM Oi3Hec. [y 0oCi0 3 IHBAIIHICTIO Ta 1HIINX
MaJIOMOOUTBHUX TPyNn HaceleHHs Ha Bok3aui craHuii Ckana-llopinbcbka OyIyTh CTBOpEHI
HaJeKHI YMOBU IJisi O€3MEPelIKOJHOTO JOCTYIy M0 00’ €KTIB 3ali3HUYHOI 1H(pacTpyKTypH
(o6namTyBaHHS MICIb Ta KIMHAT BiJIMIOYUHKY, 3aJiB OYIKYBaHHA, TyaJeTHUX KIMHAT, KBUTKOBUX
Kac, MaHIyCiB, KHOMOK BUKJIWUKY YEProBUX IMPAIlIBHUKIB, KAMEP CXOBY, MICIIb IS TTAPKYBaHHS 1
3abe3neueHHs 3ac00aMu HaBiraiii Ta OpieHTyBaHHS).

Jnst 3aBepiieHHs akTHBHOT (pa3u peamizaiii MPOEKTY I TEPEeBE3CHHS Maca)KupiB
3aIlJIaHOBAHO 331STH PEeHKOBUI aBTOOyc. BBeAeHHS IIbOrO BUAY TPAHCIOPTY Y TPAaHCIOPTHY
CHUCTEMY 3HAYHO TMOKPAIIUIO O SAKICTh 1 MIBHAKICTH MEPEBE3CHHS 3 MIHIMAIBHUMHU 3aTpaTaMu
yacy. MapmpyT ciigyBanHs 31 cranuii Tepronine o cranmii Ckana-Iloginbceka.

O06’enHana TepuTOpialibHAa TPOMaJIa aKTHBI3Y€E POOOTY 13 3a0€3MeUeHHsI TOCTYIMHOCTI 0C10
3 IHBAJIIAHICTIO MO OO0’€KTIB TPAaHCHOPTHOI 1HPPACTPYKTYPH, aaMIHICTpaTUBHUX OyiBENb,
HaBYAJIbHHUX T4 MEIUYHUX 3aKJIAJIB.

[ITo MU 3 IILOTO OTPUMAEMO: JTOCTYIHICTH OCI0 3 IHBAJIAHICTIO 0 00’ €KTIB TPAHCHOPTHOT
iH(pacTpyKTypH; CTBOPEHHS HOBUX POOOUYMX MICI[b B TOMY YHCHI 1 JJIs JIIOJIEH 3 OOMEXECHUMHU
MO>KJIMBOCTSIMU; BHU3HAUCHHSI BIATOBIAHUX KPHUTEPIiB AJS1 CTBOPEHHS YHIBEpCAJILHOTO IU3aHHY
(3abe3neueHHs JOCTYITHOCTI); PYWHYBaHHS CTEPEOTHIIH, TIOB'SI3aH1 3 1HBAJIHICTIO; TTIOKPAIICHHS
poOOTH  03IOpOBYE-TIKYBAIBHUX 3aKJIAJiB; BIJHOBICHHS Ta aKTUBI3allisl 3aJi3HUYHOTO
MacaXUPChKOTO Pyxy Ha AUIIHIN cT. TepHonuis-cT. Ckana-Iloaibebka; eKOHOMIYHE 3POCTaHHS
OTT Ckana-Iloginbchka.
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3ACTOCYBAHHS METOJA EJJEKTPOHHOI CHEKJI-THTEP®EPOMETPII
AJIAA BUBHAYEHHS BJJACHUX YACTOT I ®OPM KOJIMBAHb

Bbopucor A.B, Koctpikos O.A.,
HayK. KOHCYNbT.: Tkau M.P., n.1.1., npod., ['anunkin K0.M., k.1.H., Mopryn C.O., K.T.H., I01LI.
HarmionansHuii yHIBepcUTET KOpabiaeOymyBaHHs iMeH1 aaMipaia MakapoBa, Mukonais, Ykpaina

MexaHiyHl KOJMBaHHS 00'€KTa MPHU3BOATH JO JOJATKOBUX MEXaHIYHHUX HAMNPYT 1 5K
HACNZOK — pyHHyBaHHS 00'ekta. IIpm poOOTI eneMeHTIB MexaHi3My BiOpallii CTBOPIOIOTH
JIOIaTKOB1 TWHAMIYHI HaBaHTaXeHHs. Ha meBHUX yacToTax 00’ €KTH, IO IMiIIal0ThCs BiOpalism,
BXOISTh y pe3oHaHCc amIiuliTyau. [lim dYac pe3oHaHCy HaBaHTaXEHHS OararopazoBo
30UIBIIYETHCS, BHACHIOK YOTO MEXaHI3MMO)ke OyTuh 3pyiHOBaHO. [[ns BcTaHOBIEHHS
HEOE3MEYHUX PEKHUMIB pOOOTH BHU3HAYAIOTHCAYACTOTH BIIACHUX KOJMBAHb Ta BIAMOBITHI M
dhopmu.

IurepdepomeTpis — MeTox MOCHIIKEHHsS, 3aCHOBaHUM Ha sABUII iHTepepeHmil
(cknmamanHs) XBWIb. MeToa creki-iHTepdepoMeTpii 03Bojsie OE3KOHTAKTHO OTPUMYBATU
iHpopmariito Tpo BiOpamiiiHui craH yciei TOBepXHI 00'€ekTa, IO  JIOCHTIIKYETHCA.
ExcnepumenTanbHa ycTaHOBKa (puc. 1) mpaitoe HaCTyITHUM YHHOM:

B
i
I
i
i

!
a
\

—— L

;

Puc. 1 — Ontuyna cxema yCTaHOBKU:
1 — nmazep, 2 — po3mmproBay myuka, 3 — audy3op, 4 — A0CHIIHKyBaHHUH 00'€KT 5 —
niadparma, 6 — kamepa, 7 — I[1K

KorepeHTHuii mpoMmiHb, IO BUIPOMIHIOETECS 3 Jlazepa 1, TPOXOAUTH dYepe3
PO3MIUPIOBANIBHY JiH3Y 2 1 moTparisie Ha audy3op 3. YactuHa cBiTia po3citoerses augdy3zopom 3
1 moTparuisie B Kamepy 6 YTBOPIOIOYHM ONOPHY CIEKJI-KapTuHY. Jlpyra dacTuHa CBiTjia, sKa
npoinuia gepes audy3op 3, notparise Ha 00'ekT 4. JIo 00'exTa 4 npueIHaHUN T'€30KEepaMiuHUM
BiOpomepeTBOpIOBaY, Ha SKUH TMOMAETHCS CUTHAI 13 3aaHOr0 4yacToToro. CBITIIO BimOWTE Bix
BiOpytouoro o0'exta 4 moTpamisie B Kamepy 6 1 yTBOpIOE NpeAMETHY CHeKI-KapTuHy. Ha
MaTpulll Kamepu 6 yTBOPIOEThCA 1HTEp(EpeHIliiiHa KapTHUHA, SKa TOKa3y€e TMepeMilleHHS
noBepxHi Tina 4, i Bianpasnsersest B IIK 7. [liapparma 5 morpiOHa amst Toro, mod Crekiu
3aiimManu mapy mikceniB Ha Marpuni kamepu. Ha I1IK 7 o6poGmisieTsess oTprMaHa KapTUHKA IS
Kpaioi BUAUMOCTI Ta OL[IHKU CTaHy TiJla y peanbHOMY uyaci. OTpumMane 300paKeHHsI Ma€ YOPHO-
OLTl cMyTH, K1 € HAaCJiIKOM 3MiIIeHHs a3y XBWIb BIIHOCHO OJUH OJHOTO Yepe3 BiIOUTTS BiJ
BiOpye 06'exta 4. YopHi JiHIi yTBOPIOIOTHCS Ha MiCIIi, J1e ¢a3a 3MillleHa Ha MOJIOBUHY, a 01l 0e3
3minieHHs. Takox 3 [1IK 7 MmokHa cTaBUTH 4acToOTYy.

Hum crmoco6oM MOXHa JOCTIKYBaTH JeTalli MeXaHi3MiB, IO MPaliolTh 3a YMOBHU
CUJIbHUX BiOpariil, Hanpukian, nopuHi /IB3 a6o nmomarku I'T/1 (puc.2, puc.3).
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Pucynok 2 — ®opMu KoJIMBaHb JIONATOK

g i

Puc. 3 — [lepma ¢opma konvBaHb nopH;I 8200 I'm.

Jnst BusiBJICHHST HEOE3MEUYHUX PEKUMIB PoOOTH OyJIO MOCHIKEHO TMOPIICHb IABUTYHA.
UYepe3 TOBCTI CTIHKM MOpPLIHA OuIbIIicTh ¢opM MaroTh yactoTy Outbme 20 000 ru. Tomy
JOCITIJKEHHS TTOPIIHS BUMAarae OiIbIle Jyacy, Ha BiAMIHY BiJ] JIOMIATOK.

Crexut iHTephEpOMETPir0 JO3BOJISIE OTPUMYBATH (POPMHU KOJIHMBAHB Ta X 4acTOTH. JlaHUM
crocobom Oynu oTpumani 8 konuBanbHUX (hopm jomartku Ta 10 mopmHs. s iHbopmariis €
BXJIMBOIO ISl YHUKHEHHS PEXXHUMIB pOOOTH €HEPreTUYHOI YCTAaHOBKH, /I MOXYTh BHHUKHYTH
TaKi YaCTOTH KOJIUBAHb.
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NPUBEJIEHHSA PIBHS IITYMOBOI'O 3ABPYJIHEHHS COPTYBAJIBHOI
I'TPKHA 1O BUMOI' IHTEPOIIEPABEJIBHOCTI

Koryt . M., marictpanT, rpymna 8-Iatep
HaykoBuii kepiBHUK: K.T.H. Bo3usik O.M.
JIbBIBCHKHIT THCTUTYT YKpaiHCHKOTO JEPKAaBHOTO YHIBEPCUTETY HAYKH 1 TEXHOJIOT1H

Mertoto naHoi poOOTH € TOMIYK NMUISXIB 3HMKEHHS PIBHS IIYMIB Y MEXaxX COPTYBAJIBHOTO
MapKy CTaHIlli Ta MPUBEJACHHS HOTO PiBHS JO BUMOT iHTEpOIepadebHOCTI

B ymoBax mparii y copTyBalbHOMY MapKy, MpaliBHUKA BITIYBAIOTh Ha COOl1 HETaTUBHUM
BIUIUB aKyCTHYHOTO 3a0pyIHEHHS, CIPUYMHEHUW, B TEpIIy UYepry, chernudikoro poOoTH.
Oco05MBO BIUIMBY BiAYYyBalOTh Ti MpaIliBHUKH, K1 MPAIIOIOTh O0e3mocepe o «y momiy. Llei
BIJIUB MOXE TMPOSBISATUCS Yy HEPBOBHX pO3JagaxX, CEPLEBO-CYJAMHHHUX 3aXBOPIOBAHHSX,
MOCTIHHOMY HEJOCHIIaHHI Ta y 1HIMX XBopoOax. JlrogmHa MOKe amanTyBaTHCs A0 OaraThbox
BUJIB BIUIMBY, aji¢ HE JO aKyCTUYHOro 3a0pyaHeHHs. [lompu 1e, BCTaHOBJIEHO, L0 IIyM
IIEJIECTy JIUCTS, CHIBY MTaxiB, A3I0OpYaHHS CTPYMKa, 3BYKIB JIOIIY O370POBYE BILJIMBAIOTH Ha
HEPBOBY cucTteMy JroauHu [5]. ToMmy BapTo 3BepTaTH yBary Ha Take MOHATTS SK IHTCHCHUBHICTh
a0o0 piBEHb MIyMYy.

PiBens mymy B 20-30 n1bA npakTHyHO HEMKITMBUIN 7151 moauuu. Lle mpupogHe mymMoBe
T70, 06€3 SKOro HEMOXJIHMBE JIIOJIChKE KUTTA. [ «rOJOCHHUX 3BYKIB» JOMYCTHMa TPaHULS
npuom3Ho 80 ab. [Ipu mymi 68-90 nBA BuHMKaOTH HepueMHI BimuyTTs, ipu 120-130 1bA —
6omtoui, mpu 150 1BA — HeobopoTHa BTparta ciyxy, mpu 180 1bA — cMepTs, 31 3BykoM y 190 —
200 nbA BuOyxae aromHa 6omoOa.

[Ipu mnopiBasHHI BuUMoOr TSI 13 BuUMOramMm HOPMATUBHUX JIOKYMEHTIB YKpaiHH
BCTAHOBJICHO, 110 YKpaiHa 3aCTOCOBYE JBa CTaHAapTH, Ha skl Bkazye TSI Pyxomwuii ckmamg —
mym: JICTY EN 15461:2015 ta JICTY EN 15610:2015. KpiM 3a3HaueHUX CTaHAapTIB B YKpaiHi
3 IOBIIKOBOIO MeTOr 3acTocoBYIOThCs ['OCT 32203-2013, saxuii € Mmoaudikaiieo CTaHaapTy
ISO 3095:2005 (Ha ne#t crangapt takox Bkasye TSI Pyxommuit ckiman — mym), a takoxxk ['OCT
32206-2013 Ta I'OCT 33325-2015. I3 mpoBeneHOro aHaiily BHUILIMBA€E, 1[0 BUMOTH PiBHIB
IIyMy, SIKHA BHUIIPOMIHIOETHCS PYXOMHUM CKJIQJIOM y HOPMATHBHHX JOKYMEHTax YKpaiHH Y
NEeSKUX BHIMaaKax Jnemnio 3aBuiieHi, aHbk y TSI, Takok BIIMIHHOCTI ICHYIOTh Y METOJHKaX
MIPOBEACHHS BUMIPIOBAHb.

[Ipu oriHIll TPaBMYOYOro BIUIMBY 3BYKY Ha OpraHi3M JIIOJUHU PIBEHb 3BYKOBOTO THUCKY
MOTPIOHO KOpEeryBaTH, OCKIJILKHA BYyXO JIIOJIMHU HA PI3HUX YaCTOTax MO-PI3HOMY Bi4yBa€ 3BYKH.
3okpema, HanpuKIIaj, Ha 4acToTi 16 I'1 TpaBMytounii BIUTMB 3ByKOBOT'O THCKY Ha BYyXO JIFOJIMHU
npuom3Ho B 10 000 pa3iB MeHIIM, aHDK Takui K THCK Ha yacToTi 1 000 I'm — Halgy TauBimIii
YacTOTI JIFOJICBKOTO ByXa (MUCK MOJIOJOTO Komapa). ToMy, 1mo0 HaOIU3UTH BUMIPSHI 3HAUYCHHS
70 9YTIWBOCTI JIFOJACHKOTO ByXa, IIPH BU3HAYEHHI PIBHIB IIyMy Ha Pi3HUX YacCTOTaX, CBIJOMO
KOPEryIOTh 3HAYCHHS 3BYKOBOTO THCKY. ToMy icHye yotupu Buau GpinbTpiB (A, B, C ta D), sxi
3aCTOCOBYIOThH IPY BUMIPIOBaHHI PiBHIB IIIyMY.

3 METOI0 OIIHKMA PIBHIB IIIYMOBOTO 3a0pyJHEHHsS Ha pPOOOYHMX MICIAX IMpaIliBHUKIB
COpPTYBaJIBLHOTO TMapKy OyJIO MpoaHaTI30BaHO METOJIM MPOBEICHHSI BUMIPIOBaHb PIBHIB IIyMY Ta
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MpUJIaan, 32 JOTIOMOTOI0 SIKUX II€ pealli3oBy€eThCs. /(151 mpoBeeHHS BUMIPIOBaHb PiBHIB IIyMiB
Ha poOoUYMX MiICIIX BUKOpHCTaHui OyB mrymomip Benetech GM 1356, ocoGnuBicTIO SIKOTO € Te€,
II0 BIH TpAIOE aBTOHOMHO, Ma€ BHYTpPIIHIO mam’atb, USB- mopt s 3’enHaHHS 13
KOMIT FOTEPOM, a TaKOXX IMpOTrpaMHEe 3a0e3medeHHs T OOpOOKM Ha KOMIT IOTepi OTpHUMaHOL
iHpopmarrii.

[Ipu mpoBeneHHI BUMIPIOBaHb Ha IIYMOMIpPi 3aCTOCOBYBaBCS (DUIBTp A XapaKTEPUCTUKH.
Ta, 3 METOI0 HAKOMWYEHHS OLTBINOI KUTBKOCTI JaHUX, BUMIPIOBAHHS 3A1MCHIOBAIUCH Y PEKUMI
“Fast” BNpOJOBXK Yacy MPOBEACHHS PO3IYCKY CKiaay moizna 3 ripku. OOpoOka pe3ynbTaTiB
BHUMIPIOBAHHS MPOBOAMJIACH 3a JOMOMOIOI0 IMPOrpaMU- YacTOTHOTO aHaii3aTopa. 3HaueHHS
piBHIB 3ByKy Ha dyactorax 16; 31,5; 63; 125; 250; 500; 1000; 2000; 4000 ta 8000 It
¢dikcyBanmuch. [ami, 3a Meromgukoro, sika BukiaaeHa y JICH 3.3.6.037-99 Busnauamucs
€KBIBaJICHTHI PiBHI LITyMY.

BumiproBaHHS POBOIMINCH Y IT’ATH PI3HUX TOUKAX COPTYBAIBHOI TOPJIOBUHM CTAHIIII:

— tourii X1 — Ha ropOi COPTYBAJIBHOI TIpKH, 1€ 3AIMCHIOEThCS HAWOUIBIIMK BIUIMB Ha
CKJajaya Moi3/iB;

— Touli X2 — B MPUMIIICHH] JI€ MPOBOAUTH PO3MYCK YEPrOBUH IO COPTYBaJIbHINA TIPIll
(JICIII") Ta omepatop nmpu HHOMY;

— Tounli X3 — OL7s MPUMIIICHHS! TEXKOHTOPH, JIe BIUIUB 3IHCHIOETHCS O€3mocepeIHb0 Ha
onepatopa CTLI;

— Toulli X4 — Ha TpeTid TrajabMiBHIN MO3UIl, 7€ BIUIMB 3IIMCHIOETHCA Ha Omeparopa
TPETHO1 TATbMIBHOT TIO3UIIIT;

— Toumi X5 — B CEpeIMHI NPUMINICHHS TEXKOHTOPH, J€ BIUIMB 3IIHCHIOETHCS Ha
oneparopiB CTLI, sixi mparmorTh 13 JOKyMEHTaMHU.

Pesynbratu mpoBeneHMX BHUMIPIOBaHb CBiYaTh, MmO (AKTUYHO YyCi 3HAYCHHS
MEePEBUIIYIOTh JAOMYCTUMI. 30KpeMa, JIJIsi TOUKH X2 pIBEHb ITyMOBOTO 3a0pyAHEHHS HaBITh NPH
3aKPUTUX BIKHAX 3HAYHO MEPEBUIIYE JOMYCTUMHUHU, SIKUHA sl 1Iboro Tumy poOit, 3rigHo JACH
CTaHOBUTE 65 nb.

VY npumimenssx I1-1 raapmMiBHOT MO3UIIIT Ta TEXKOHTOPH, /1€ HOPMOBAHUNA MaKCHUMAaJIbHUI
pIBEHb IIyMY CTAaHOBHUTH 75 ab, TaKOX IOCHUTH BHCOKI 3HAYEHHS ITyMOBOTO 3a0pyJHEHHS, SKi
Maiike HaOIMKalThCs 10 JOMYCTUMOTO.

I ans nmocmimkeHnx poOOYMX MICIH 1032 MEXaMH TPHUMINIECHb , 1€ HOPMOBAaHHM
MaKCUMaJIbHUH piBEHB MIyMy cTaHOBUTH 80 1B, TakoX € MepeBUIIEHHS 3HAUYEHHS JOITYCTUMOTO
IITyMOBOTO 3a0pyIHEHHS.

Buxonsum 13 gaHux poOMMO BHCHOBOK, IO YCI 13 IepepaxoBaHMX POOOUYUX MiCIb
MPaIiBHUKIB COPTYBATBHOTO MAPKy MOTPEOYIOTh 3aCTOCYBAHHS 3aXO0/IiB I10/10 3MCHIIICHHS PiBHSA
BILJIUBY LIyMY Ha JItOJIEH.

Takox HEOOX1AHO 3a3HAYMTH TE, IO YACTOTHHWM aHaJi3 MPOBEICHUX BUMIPIOBaHb IIyMY
nmokazaB: g0 5000 I'1p icHyroTh AOMIHAHTHI TOHAJIBHI YacTOTH, SKi mepeBuIyoTh 120 nb.
3okpema Ha yacToTi 1548 I'ii BuMipsiHuii piBeHb 1ryMy cTaHOBUB 124 nb(A), Ha yactoTi 1624 I'n
— 123 nb(A) Ta na gacroti 3288 I'm — 122 ab. Ile xapakTtepusye 0COOJHMBO HECHPHUSATIHBY
aKyCTHUHY OOCTaHOBKY JUIsI HIMPOKOTO OTOYEHHSI rOpOOBOi YaCTUHU COPTYBAJIBHOIO MapKy Mpu
3aCTOCYBaHHI TEXHOJIOT1H 3 BUKOPUCTAHHIM CIOBIIHLHIOBAYIB KIIIIEBUTHUX THIIIB.

99



Cexrtist « TpancmopTHa iHXEHEPIS»
Sections «Transport Engineeringy

Buxonsun 13 mpoBeneHUX TOCHIIKEHb €(EKTUBHOCTI 3aCTOCYBAaHHS 3aXOJiB IIOJO
3HWKCHHS PIBHIB IITyMY, MOKHA CTBEPJIKYBaTH, 110 HAHOUTBIINNA €(DEKT IJIs 3HIKCHHS BIUTHBY
IIyMy Ha TIPAIIOI0YMX B MEXKaX MapKy COPTYBAIBHOI TIpKH J1a€ 3aCTOCYBAHHS ITi0aaCTHUX
KIWIMMIB Ta KOJIHHMX abcopOepiB. OmHak, y Mekax OUIBIIOCTI ICHYIOYMX BaroHHUX
CHOBIJILHIOBAYIB MOHTQX TAKUX 3aCO01B YCKJIaTHCHH.

Xopomuid pe3ynbTaT MOA0 3MEHIIICHHS PIBHS IIyMY Jla€ 3MallyBaHHS po0OOUYO0i MOBEPXHI
CIIOBUTPHIOBAYIB, OJHAK pIBEHb 3MEHINCHHS IIyMy TaKAUMHU TPUCTPOSIMH TIOKH DPI3HUMA,
HaliMOBIpHIIIIe, BHACIIIOK HEPIBHOMIPHOCTI HAHECEHHS 1 TOTOJJHUX YMOB.

3acTocyBaHHS TOYKOBMX BAarOHHUX CIOBUIRHIOBAYiB TAaKOX JIa€ XOPOIIMHA pPe3yibTarT,
OJTHAK JUIsl BUCOKOI SIKOCT1 TaJbMyBaHHsI BIYEIIB HEOOX1THO BCTAHOBJIEHHS 3HAYHOI KIJTBKOCTI
TaKHX CHOBUIbHIOBAYIB.

JlesskuM  BUpIIICHHSIM TpoOJeMH TOMIMPEHHS IIyMy BiJI CaMUX CIIOBUIbHIOBAYiB €
3aCTOCYBaHHS Y iX 30H1 «HU3bKUX» Oap’€piB.

[Ile omuuM cmocoOOM BHUPINIEHHS MPOOJIeM, CHPUYMHEHUX HAJIMIPHUM IIIYMOBUM
HaBaHTAKECHHIM Ha MPAIIBHUKIB € TJI00aIbHA MOJEPHI3allisl HE OKPEMHUX YaCTHH 3aJ1i3HUYHOTO
MOJIOTHA 1 PYXOMOTO CKJIQAy, a BChOTO KOMIUIEKCY B I[UJIOMY IIJISIXOM BIIPOBAKEHHS HOBUX
TEXHOJIOT1H, SKI MalOTh MEHIIIMK CTYITIHB ITYMOBOI1 Jii. JlaHui MeTo Mae BeIuKy e(heKTUBHICTD,
MpoTe€ 1 BapTICTh TAKOTO METOAY IMiJIBHINYETHCS HEMPOMOPIIHHO 0 TOJINIICHHS CTaHy
npoOemMu.

VY Oyap-sSKOMy BHMAAKy TPH 3alpOBaDKEHHI 3aXOJiB IOJI0 3HMKCHHS PIBHIB IIyMy Yy
COPTYBaJbHOMY IapKy HEOOXITHO 3Ba)kKaTH Ha 3HAYHY KUIBKICTH (HakTOpiB. Y KOXKHOMY
KOHKPETHOMY BHUMAJKYy MPHUHATTS TOTO UM IHIIOTO PIlICHHS MOBHHHO CYIPOBOJKYBATHCH
MIPOBEACHHSIMU MTONIEPEIHIX JOCIIIKEHb.
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ACCIDENT ANALYSIS WITH VULNERABLE CATEGORIES OF ROAD
USERS IN STATISTICA

Zhurauliova A. V., student
Scientific adviser: PhD, Associate Professor Kravchenya I. N.,
Belarusian State University of Transport

Annotation. The paper presents the results of statistical analysis of accidents involving
vulnerable categories of road users (pedestrians, cyclists and animal-drawn transport drivers) in
the Gomel region (Republic of Belarus).

The problem of reducing accidents on the highways of the Republic of Belarus is urgent
and requires improvement of methods to improve road safety. An increase in the number of
vehicles on the roads of cities leads to an increase in the number of road accidents involving
vulnerable categories of road users. Pedestrians, cyclists and animal-drawn transport drivers are
the most vulnerable and unprotected on the roads.

The aim of the work is to assess the dynamics of accident rates and identify factors
affecting the accident rate in the Gomel region with vulnerable categories of road users in
Statistica, the statistical data analysis program.

As a source of information, we use the database of the State Traffic Inspection (Traffic
Police) of the Department of Internal Affairs of the Gomel Oblast Executive Committee of the
Gomel Region on road traffic accident victims over the last twelve years from 2009 to 2020. The
number of people killed and injured in road traffic accidents involving vulnerable categories of
road users is taken as the accident rate. Overall, there are about 5000 records available.

The assessment of the dynamics of changes in the number of vulnerable categories of road
users killed and injured in road accidents was carried out using the rate tendency and the rate
trend. In relation to the analysis of road traffic accidents, the trend shows the direction of
movement of the analyzed indicator, i.e. how much the indicator of road traffic accidents will
change in one calendar year. The presence of a trend indicates the stability of the dynamics of
changes in the indicator.

During the study period, there was a steady decrease in the number of deaths and injuries
of vulnerable categories of road users. Pedestrians make up the main share of vulnerable
categories of road users killed and injured in road accidents in the Gomel region. There is also a
steady decrease in social risk for vulnerable categories of road users.

The results of the regression analysis of injured and killed of vulnerable categories of road
users in road accidents in the Gomel region in Statistica are presented, the forecast for 2021 and
2022 is made.

The methods of variance analysis revealed the influence of various factors on accident
rates involving vulnerable categories of road users.

Assessment of the dynamics of accidents and identification of factors affecting accidents
with vulnerable categories of road users in Statistica will improve the effectiveness of the
development of measures to reduce accidents in the Gomel region.

The work allowed to allocate for the implementation of a number of priority measures
aimed at increasing road safety: statistical studies of the causes and risk factors contributing to
road accidents and increasing the severity of their consequences; continuous identification of
concentration places of accidents with vulnerable categories of road users and implementation of
measures to reduce the number and severity of accidents; quality of roads in the winter period;
equipment of ground pedestrian crossings with safety islands; use of speed deterrent measures in
hazardous areas.
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TRAFFIC NOISE AS A SOURCE OF AIR POLLUTION

Zhurauliova A., Vasilyeva Y.
Scientific adviser: Dauhulevich V., Senior Lecturer
Belarusian State University of Transport

Abstract: Road transport has a significant impact on the environment, as transport acts as
a major energy consumer and burns most of the world's oil. Vehicle engine noise is an acoustic
air pollutant. The purpose of the work is to obtain and assess the data on the equivalent sound
level and the maximum sound level of the objects of the street and road network of the city of
Gomel using a noise measuring vibrometer, spectrum analyzer ECOFIZIKA-110A.

In the transport sector, road transport is the largest contributor to global warming. Pollution
from road transport leads to various effects on the environment. A wide range of gases and solids
are emitted due to vehicle emissions. This negative impact of road transport can be reduced, for
example, by optimising traffic light cycles at intersections.

Engine noise also causes pollution. In urban environments, it has become an integral part
of human life. Noise causes considerable damage to human health. It has an accumulative effect,
i.e. it accumulates in the body and causes acoustic irritations. Roads are the epicentre of noise in
towns and cities during rush hour. Traffic noise is directly related to the level of traffic, which is
not constant and varies over a short period of time. Fluctuations in noise levels can range from
65 - 85 dB.

Factors that influence the noise produced by individual vehicles in traffic flow are engine
power and mode, technical condition, vehicle weight, destination, speed, road surface quality and
others.

The spectral composition of traffic noise is low to medium frequency, non-permanent and
can travel considerable distances from the source. The level of traffic noise is determined by the
intensity, speed, nature of traffic flow.

Normalized parameters of non-permanent noise on the territory of residential buildings
during daytime (from 7.00 till 23.00 h) and nighttime (from 23.00 till 7.00 h) are as follows:

- equivalent sound level A LAeq in dBA;

- maximum sound level A LAmax in dBA.

Non-permanent noise shall be assessed for compliance with permissible levels in terms of
both energy equivalent and maximum sound levels. Exceeding at least one of these parameters
should be considered as non-compliance.

Hygienic standards for the above mentioned noise parameters are differentiated depending
on the functional territory and time of day.

On the investigated territory of Gomel city sound level measurements were made for 17
objects of the street and road network with the help of noise measuring device - vibrometer
ECOFIZIKA-110A.

The measurement results showed that all 17 busy streets of the big city near residential
buildings recorded significant levels of equivalent and maximum sound level standards.

A noise map of Gomel was created with the help of the free cross-platform open-source
geoinformation system QGIS, where the places of measurements are marked with colours
depending on the value of exceeding the normative measured data (from green to red colour).

In order to protect people from harmful noise, there are specially developed state standards
for means of transport.

Several directions for reducing traffic noise can be distinguished:

- reducing the volume of vehicles by increasing their routes and reducing the speed of
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traffic in urban areas;

- application of various means of sound-proofing in the perception of sound;

- reduction of operation of trucks with diesel engine as they are the noisiest vehicles with
noise level up to 95 dB.

Conclusion: The measurement technology used in the study can be applied in the future to
extend the noise map of the city of Gomel and to build similar maps of other cities. The obtained
exceeded values of equivalent and maximum sound levels indicate the need to control traffic
noise in the city. In order to improve and then preserve acoustically sound territories of the city
as well as to reduce the impact of excessive noise it is necessary to introduce modern noise
abatement technologies in all spheres of human activity everywhere. It is also necessary to
tighten the penalties for violations relating to exceeding noise standards while simplifying the
prosecution procedure.
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METHODS FOR PRODUCING BITUMEN AND THEIR ANALYSIS

Khudenka U.I
Scientific adviser: PhD in Economics, Associate Professor Tsarenkova I.M.
Belarusian State University of Transport

Annotation. This article discusses the main methods for producing bitumen, as well as the
technological sequence for the production of a binder using the oxidation of tar and various oil
residues with oxygen.

The term "bitumen" means liquid, semi-solid or solid compounds of carbon and hydrogen,
represents a small amount of oxygen, sulfur, nitrogen-containing substances and metals, as well
as a significant amount of asphalt-resinous substances, readily soluble in carbon disulfide,
chloroform and other relevant systems. Bitumen can be of natural origin or obtained from the
processing of oil, peat, coal and shale.

A number of parameters that characterize the strength of the road surface directly depend
on the quality of the binder: viscosity, plasticity, softening temperature, brittleness temperature,
flash point, adhesion, etc.

Currently, bitumen is produced in three ways. These include: residual, oxidized and
compounded bitumen.

Residual bitumen is obtained by distillation of fuel oil products in vacuum installations.
Compared to other types of bitumen, these are solids and have a low viscosity.

Oxidized bitumen got its name from the blowing of oil residues with oxygen. By blowing
with oxygen, oxidation occurs and, as a result, the viscosity increases. Compared with the
bitumen discussed above, then oxidized bitumen is more elastic and heat resistant.

Compounded bitumen is the result of mixing residues from crude oil refining.
Compounding technology often uses various additives, for example, petroleum light fractions,
tar, and coal oils.

The most effective production was provided by the technology of obtaining bitumen by the
compounded method. However, manufacturing processes are more complex, resulting in higher
maintenance costs, higher plant energy consumption, and equipment repair and replacement.
Therefore, we will consider the technology for producing bitumen by oxidizing tar and various
oil residues with oxygen.

Oxidizing bitumen is produced in the following sequence: tar with a temperature of 153 °
C is fed into the middle part of the oxidation column. At the same time, air, initially heated in a
heat exchanger to a temperature of about 60 ° C, enters the oxidation column with tar at the same
time. Further, the heated air through the liquid tar enters the switchgear and fights there. A
droplet separator to prevent the carryover of tar drops is installed in the upper part of the
oxidizing unit. In case of an emergency, a valve is installed in the oxidation column to regulate
the pressure, which is triggered at a pressure of 0.6 MPa. The gaseous products enter the torch
after the valve is activated. From the bottom of the column, oxidizing bitumen is fed into a
container (which is heated by flue gases, which in turn are taken from the afterburner) for
storage. After heating, it enters the bitumen storage tanks, and the gas is fed to the adsorber. In
the process of oxidation, the products of incomplete combustion (hydrocarbon gases, oxygen
residues, hydrocarbon gases, carbon dioxide, oxygen residues) are removed from the upper part
of the oxidizing column, cooled in a refrigerator - condenser and fed to a separator.

In the separator, condensate (black solar oil) is separated from the gases. From the bottom,
a black solar pump is pumped into the separator tank. Part of the black solar oil from the
container goes to the afterburner. The gases from the upper part of the separator are burned in the
afterburner.
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ASSESSING THE ILLUMINATION OF UNREGULATED PEDESTRIAN
CROSSINGS IN THE CITY OF GOMEL USING THE TKA-LUX LUXMETER

Milto M., Ivanenka A.
Scientific adviser: Dauhulevich V., Senior Lecturer
Belarusian State University of Transport

Abstract. With increasing motorization leading to an increase in the number of road
accidents, enormous damage is caused to unprotected categories of road users such as
pedestrians and cyclists. It is therefore of paramount importance to ensure road safety for these
categories of road users. Particular attention should be paid to uncontrolled pedestrian
crossings and the organisation of traffic at them. This research paper will assess a factor that
sufficiently influences traffic safety at unregulated pedestrian crossings at night, namely lighting.

Up to 50% of all traffic accidents occur during darkness, although traffic intensity during
these hours does not exceed 10-15% of the daily average. Average vehicle speeds at night are
reduced by 5-7 km/h. Pedestrians are most at risk on the city's street and road network when
crossing pedestrian crossings. Uncontrolled pedestrian crossings are a particular focus in
evaluating accidents at these locations. The best but most expensive way to improve traffic
conditions at these crossings is to modify them into pedestrian overpasses or underpasses. The
second most expensive is to equip these crossings with traffic lights. Both are not always
applicable.

One of the most important factors for driving safety at night is lighting, as most of the
information that drivers receive and use is taken up by their eyesight. Visibility conditions can
therefore play a major role in ensuring safe driving. In the darkness, the eyes are able to perceive
contrasts, detail and movement along the road much less clearly than during daylight hours.
Therefore, in order to prevent accidents and ensure full use of road facilities, good visibility
conditions must be ensured during the dark hours of the day on the roadway.

The objective of the work was to assess lighting at selected unregulated pedestrian
crossings in the city of Gomel. The basic requirements for quality lighting of a section of the
street and road network with a pedestrian crossing located on it were determined. An algorithm
for assessing the illumination of pedestrian crossings using the TKA-Lux Luxmeter was
developed, measurements were conducted at 10 sites and the results of these measurements were
evaluated. A number of technical solutions were proposed as measures to improve illumination
at pedestrian crossings and to improve traffic safety at pedestrian crossings.

Conclusion. This paper measured the average horizontal illumination of 10 unregulated
pedestrian crossings in the city of Gomel using the measuring technique developed in accordance
with the TCP 45-2.04-153-2009 (02250) and the Luxmeter TKA-Lux manual. The results
obtained in comparison with the normative values showed insufficient illumination of some
objects. As a solution to the existing problem, which has been shown to have a negative impact
on the safety of pedestrians and cyclists as well as vehicle drivers, a number of technical
solutions have been proposed.
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METHODS OF STATISTICAL ANALYSIS OF TRAFFIC ACCIDENT DATA IN
STATISTICA

Milto M. S., Ivanenka A. Yu., students
Scientific adviser: PhD, Associate Professor Kravchenya I. N.
Belarusian State University of Transport

Annotation. The article is devoted to issues related to the analysis of statistical data on
road accidents in Statistica. Using the methods of Data mining, variance analysis and analysis
of conjugacy tables, the influence of various factors on accident rates with the participation of
different categories of road users can be analyzed.

With the increase in motorization, the accident rate on the roads also increases. According
to the World Health Organization, 1.2 million people die in accidents every year and about 50
million people are injured in various degrees of severity in road accidents.

In the Republic of Belarus, accidents in road transport are the most severe and tragic loss
in road traffic. In the Republic of Belarus, accident reduction rates are among the best among the
CIS countries, but lag behind the EU countries. For this reason, measures to reduce accidents are
being actively developed in the country.

Accident analysis is a guarantee of effective activities to improve road safety. Identifying
the dynamics of accidents and factors that significantly affect the risk of a traffic accident when
solving the problem of improving road safety is considered a priority task.

To conduct an analysis in order to identify factors that significantly affect the size of an
accident, a large amount of information is needed. As a source of information, we use the
database of the State Traffic Inspection of the Department of Internal Affairs of the Gomel
OblastExecutive Committee of the Gomel Region on road traffic accident victims over the
lasttwelve years from 2020 to 2021.

The statistical data analysis program Statistica can be used for accident analysis.

The purpose of the research is to identify factors that significantly affect the number of
victims of an accident and build a model that allows to predict the number of victims in an
accident. This is necessary for making decisions that will reduce human losses.

To analyze data of this volume, Data Mining tools are used, which allow to analyze and
find patterns that are not available for conventional statistical criteria. Data Miner created in the
system Statistica is designed and implemented as a universal and comprehensive data analysis
tool — from interacting with various databases to creating ready-made reports, implementing the
so-called graphically-oriented approach. Statistica Data Miner presents a wide range of
clustering methods, neural network architectures, classification and regression trees (also called
recursive partitioning methods), multidimensional modeling (including MARS splines, SVM
machine learning), sequence analysis, associations and connections (in the form of an add-on),
and even simulation and optimization methods of processes.

The methods of Data Mining will be partially used for exploratory analysis and predictive
analysis along with classical ones.

For all pairs of factors that significantly affect accident rates, contingency tables can be
created in Statistica. The construction of conjugacy tables is based on the concept of cross-
tabulation. Cross-tabulation is the process of combining two (or several) frequency tables so that
each cell in the constructed table is represented by a single combination of values or levels of
tabulated variables. Thus, cross-tabulation allows to combine the frequency of occurrence of
observations at different levels of the factors under consideration. By examining these
frequencies, it is possible to determine the relationships between tabulated variables. The use of
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conjugacy tables is determined by the fact that categorical (nominal) variables or variables with a
relatively small number of values are tabulated. Each cell of the conjugacy table contains a
single combination of the values of two tabulated variables. The numbers in each cell, at the
intersection of a certain row and a certain column, show how many observations correspond to
these levels of factors.

Methods of variance analysis (ANOVA or MANOVA) are used to study the factors
affecting the accident rate. The purpose of variance analysis is to check the significance of the
difference between the averages in different groups by comparing the variances of these groups.
Dividing the total variance into several sources (associated with different effects in the plan)
allows you to compare the variance caused by the difference between groups with the variance
caused by intra-group variability.

107



Cexrtist « TpancmopTHa iHXEHEPIS»
Sections «Transport Engineeringy

SOFTWARE DEVELOPMENT FOR SCHEDULE OPTIMIZATION
ON DUPLICATING STRETCHES OF THE ROAD TRANSPORT NETWORK

Basharimov A. E., student
Scientific adviser: PhD, Associate Professor Kravchenya I. N.,
Belarusian State University of Transport

Annotation. The aim of the work is to develop software in Python for determining
duplicating stretches of the road transport network, optimizing the schedule of urban public
transport on duplicating stretches.

Modern urban passenger transport, on the quality and stable operation of which many
aspects of urban life depend, is the most important system that ensures the economic
development of cities, the formation of comfortable living conditions for the population.

The availability and quality of urban passenger transport largely determine the real
standard of living of the population, the social climate, and the decrease in its attractiveness leads
to the use of private cars by passengers, which has a negative impact on the environmental
situation of cities.

The task of increasing the efficiency of the functioning of public transport, developing
measures to improve its work by drawing up a high-quality schedule on duplicating stretches, is
an urgent task.

The aim of the work is to develop software in Python for determining duplicating stretches
of the road transport network, optimizing the schedule of urban public transport on duplicating
stretches.

To automate the process of identifying duplicating stretches and determining their
characteristics, a software tool has been developed in Python that allows processing data arrays.
Initial information (bus number, name of bus stops, arrival time of vehicles at this stop,
determination of forward and reverse directions, driver cards) is read into a three-dimensional
array, after which this array goes through several stages of filtering.

As a result of processing information about the road transport network, duplicating
stretches of route vehicles are allocated.

The definition of duplicating stretches occurs in a double iterative ‘for' loop. At the end of
the cycles, we get a large number of duplicating stretches that are fully or partially nested into
each other, and identical duplicating stretches due to the presence of forward and reverse
directions of route vehicles. The next step is to develop an algorithm that allows to sort and
select duplicating stretches. As a result of the implementation of this algorithm, a list of
duplicating stretches has been obtained. Duplicating stretches have been obtained, which are
different in length, partially enter each other, have a forward and reverse direction.

In the next step, duplicating stretches are ranked in descending order (non-increasing) of
the number of stops and routes on the duplicating stretch.

Based on the processed data, the construction of a map of the road transport network is
implemented.

To test the software, the schedule of public transport of Rechitsa city (Gomel region,
Republic of Belarus) was used. Five public transport stops were chosen as the minimum length
of duplicating stretches. As a result of the analysis of the transport network of Rechitsa city,
seven duplicating stretches in the forward direction and six duplicating stretches in the reverse
direction were allocated for optimization.

At the moment, testing is being carried out of the process of equalizing time intervals
between consecutive route vehicles on duplicating stretches in Rechitsa city.

In the future, it is planned to implement a graphical shell for entering values, coefficients
and specifying the path to finding a directory with files with source data, output of a new
optimized schedule to external files.
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SIMULATION MODEL FOR TESTING THE SCHEDULING TECHNIQUE
OF URBAN PUBLIC TRANSPORT

Harbacheuskaya Y. V., Buchykhina A.V.
Scientific advisers: PhD, Associate Professor Kravchenya I. N.,
Senior Lecturer Dauhulevich V. A.
Belarusian State University of Transport

Annotation. The aim of the work is to develop a simulation model for testing the
scheduling technique for optimizing urban public transport on duplicating stretches. The
properties of a simulation model of duplicating stretches have been tested and studied on the
existing transport network of Gomel city, Belarus.

Urban passenger public transport is the main way to move passengers in cities. The proper
functioning of the transport system is one of the most important components of the economic
well-being of the city.

Compared with private vehicles, urban public transport significantly increases the safety of
transportation and ensures the conservation of natural and financial resources. Public transport
drivers are professionals. Passengers of public transport are protected from emergency situations
created by drivers of individual cars (including in a state of alcoholic intoxication).

The schedule of public transport is the main regulatory document in the organization of the
work of route vehicles, regulates the mode of movement and downtime, the mode of work of
drivers and the time of operation of the route.

When drawing up the schedule for public transport, it is necessary to create such working
conditions for vehicles on the line that will ensure the safety of passengers, ease of travel,
minimum travel time, high regularity of movement, increase the productivity of drivers and the
ability to fulfill the plan in terms of volumes, economic and financial indicators.

The task of increasing the level of passenger comfort and high efficiency of public
transport is to equalize the intervals between vehicles of different routes on compatible sections
of their movement (duplicating stretches). This will contribute to a uniform interval of
movement and filling of vehicles, which will reduce the risk of the occurrence and spread of
infection caused by the COVID-19 coronavirus.

To test the scheduling technique of route vehicles on duplicating stretches, the simulation
model of duplicating stretches is proposed.

A mathematical model of the movement of traffic flows going through duplicating stretch
can be represented as a queuing system. The proposed queuing model of duplicating stretches is
developed in the GPSS World simulation automation package.

Simulation modeling in the GPSS World simulation automation package provides a safe
way to test and explore different “what-if” scenarios, gives the opportunity to make the right
decision before making real-world changes. Virtual experiments with simulation models are less
expensive and take less time than experiments with real objects.

Unlike spreadsheet- or solver-based analytics, simulation modeling in the GPSS World
package allows observation of system behaviour overtime at any level of detail. A simulation
model can capture much more details than an analytical model, which provides for increased
accuracy and more precise forecast. Uncertainty in operations’ time and outcome can be easily
represented in simulation models, which allows you to measure risk and find more robust
solutions.

The properties of the simulation model of duplicating stretches have been tested and
studied on the existing transport network of Gomel city, Belarus. Based on the reports obtained
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as a result of modeling, the main indicators of the modeling results were determined and the time
loss value of vehicle service requests in queues was calculated.

As a result of the simulation experiment on the simulation model, loading coefficients of
stopping points were obtained when route vehicles of all types were moving along duplicating
stretches and the length of queues at stopping points.

The obtained optimization results may be used by Open Joint Stock Company
“Gomeloblavtotrans” for improving the quality of public passenger transportation.
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WPLYW PANDEMII NA TRANSPORT ORAZ
ZANIECZYSZCZENIE POWIETRZA

Woch Aleksandra
HayxkoBuii koHcynmsTanT — Dr. of Sci (Dr. Ing) Daszkiewicz Pawel

Sie¢ Badawcza Lukasiewicz — Instytut Pojazdow Szynowych ,,TABOR”

Zanieczyszczenie powietrza stanowi jedno z najpowazniejszych zagrozen dla zdrowia.
Szacuje si¢, ze ponad 91% populacji narazona jest na dzialanie szkodliwych substancji
zawartych w atmosferze. Powoduja one szereg chordéb, m.in. choroby nowotworowe oraz
schorzenia uktadu oddechowego. Zta jakos¢ powietrza ma wiele zrodet. W Europie transport
odpowiada za ponad 45% calkowitej emisji NOx, w tym 36% stanowi transport drogowy.
Aglomeracje, ktore charakteryzuja si¢ wysokim natezeniem ruchu w wigkszosci przypadkow
zmagajg si¢ z zjawiskiem smogu wywotywanego przez spaliny.

Z uwagi na ogloszenie $wiatowej epidemii na poczatku 2020 roku wprowadzono szerokie
spektrum obostrzen, ktore mialy bezposredni wptyw na spoteczenstwo i gospodarke. W celu
zmniejszenia liczby zakazen ograniczono dziatalnos¢ wigkszosci sektorow gospodarczych, w
tym w znacznym stopniu transportu. Wedlug danych z maja 2020 roku w 99 krajach
obowigzywat zakaz ladowan rejsow miedzynarodowych, a 52 panstwa zamkng¢tly swoje granice
dla obywateli innych krajow. Wprowadzenie obostrzen w przemieszczaniu istotnie ograniczyto
transport drogowy. Spadek $redniego natezenia ruchu w wielu miastach na §wiecie wptynat na
jakos¢ powietrza. W Los Angeles styngcym z wysokiego zatloczenia autostrad zarejestrowano
spadek natezenia ruchu o 34% w przykladowym dniu podczas obowigzywania ograniczeh w
odniesieniu do analogicznego okresu w 2019 roku. Srednie stgzenie NO; zostato zmniejszone o
30% z 0,013 ppm do 0,009 ppm. W Nowym Jorku w rozpatrywanym czasie $redni poziom
nat¢zenia ulegt zmniejszeniu o 30%. Nastgpit spadek stezenia NO; o 33% odpowiednio z 0,015
ppm w 2019 roku do 0,010 ppm w 2020 roku. W japonskim miescie Osaka odnotowano
zmniejszenie si¢ kongestii o 15%. Stezenie NO- ulegto ograniczeniu o 8% z 0,028 ppm do 0,026
ppm. Obostrzenia w przemieszczaniu wprowadzono rowniez w krajach Ameryki Potudniowe;.
W stolicy Kolumbii — Bogocie $redni poziom nate¢zenia ruchu ulegt zmniejszeniu o 60%,
natomiast stezenie NO» zostalo ograniczone o 62%. W Santiago w kwietniu 2020 roku zawarto$¢
NO: w atmosferze zmniejszyta si¢ o 38% poréwnujac z 2019 rokiem. Sredni poziom natezenia
ruchu zostatl zmniejszony o 29,6%. W australijskim Newcastle spadek nat¢zenia ruchu wynidst
2,7%. Stezenie NO: zostalo ograniczone o 1,2% z 0,007 ppm w 2019 roku do 0,0069 ppm w
2020 roku. W Johannesburgu w analizowanym czasie $redni spadek nat¢zenia ruchu osiggnat
45,5%. Stezenie NO2 uleglo zmniejszeniu o 66%.

Na Starym Kontynencie pierwszym krajem, w ktorym wprowadzono restrykcyjne
ograniczenia byly Wilochy. W stolicy Lombardii — Mediolanie w zwigzku ze zmniejszeniem
kongestii 0 23% nastapila poprawa jako$ci powietrza o 26% biorac pod uwage NOz (z 0,025
ppm na 0,0186 ppm). W innych wioskich miastach rowniez odnotowano zmiang. W Bergamo 1
Rzymie stezenie NO> zmniejszyto si¢ o 44%, w Neapolu o 55%, a w Turynie o 43%. W
Moskwie sredni spadek natezenia ruchu osiagnal 58%. Stezenie NO; zostato ograniczone o 48%
odpowiednio z 0,0178 ppm w 2019 roku do 0,0093 ppm w 2020 roku. W Londynie nastgpito
ograniczenie $redniego nat¢zenia ruchu o 27%. Analizujgc zawartos¢ NO2 w atmosferze jakos¢
powietrza ulegla poprawie o 24% (0,0082 ppm w 2020 roku i 0,0114 ppm w 2019 roku). W
Paryzu odnotowano $redni spadek poziomu natezenia ruchu o 36%. Stezenie NO: uleglo
ograniczeniu o 55%. W stolicy Hiszpanii —Madrycie zarejestrowano spadek $redniego poziomu
nat¢zenia ruchu o 20%. Stezenie NO2 wedtug danych ze stacji monitorujacej zostalo ograniczone
0 61% z 0,02206 ppm w 2019 roku do 0,0084 ppm w 2020 roku. W Polsce do aglomeracji
charakteryzujacych si¢ ztg jakoscig powietrza naleza m.in. Krakow, Warszawa oraz Poznan.
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TUATSTYA 3ATI3HUALSA SIK MOJEJb MIPO®ECIHOI AISVIBHOCTI
MAMNBYTHBOI'O 3AJIIBHUYHUKA

Komnaesa A. C. — crynentka rpynu ¥Y3 21118, JII VAVHT,
HaykoBuil koHcynbTanT — lapryn T.O., a.nexn.H., mpodecop, JII YIVHT
JIbBIBCHKHIT THCTUTYT YKpaiHCHKOTO JEPKaBHOTO YHIBEPCUTETY HAYKH 1 TEXHOJIOT1H

JuTsdi 3ami3HMIN — TO3alIKUIbHI HaBYalbHI 3aKjaau, Y SKUX JITH BIKOM 8—15 pokiB
3HAHOMJIATBCA 13 3ali3HUYHUM (axoM. JluTaya 3ami3HMLS 3a3BUYail — 1€ BY3bKOKOJIKKa
JOBKMHOIO JIEKIJTbKA KIJIOMETPIB, 130/1bOBaHA BiJl 3arajbHOT MEPEXK 3aT13HUIIb, 1HO/II 3aMKHYTa y
Kinbiie. [lepeBakHO IUTSAYI 3aJi3HMLI HE MAIOTh TPAHCHOPTHOTO 3HadeHHs. Haifuactime BOHM
OyIyBaJIMCh y MICHKHX MapKaxX Ta 30HaX BIAMOYMHKY. YKpaiHa Oarara Ha auTsa4i 3ami3Huii. o
2014 poxy My Malu JEB’SITh AUTSAYUX 3aTi3HUIL B TakUX MicTtax, sik: JIbBiB, Jlymek, PiBHe,
VYxropon, Kui, /[ninpo, Xapkis, 3amopixoks, Jlonensk. Ha ganuii MOMEHT HE IIOThH JIUIIE
Jlyupka ta JloHelbKa 3al1i3HHUIII.

[Tepmoro B Ykpaini Ta apyroto B CPCP micna T6imici € JIHIMpoBChbKa aUTSAYA 3alTi3HUIIS.
HaiinoBmoro B Ykpaini € 3amopi3pka AUTAYa 3aJi3HULS, KA po3ramoBaHa y KomyHapcbkomy
paiioni micta 3anmopixoksa. Bona mae nqoBkuHy KoJjii 8,6 KM, a TOBHY eKCIUTyaTaliiny — 9,4 km.
Ile omHa i3 HebaraThboX 3alli3HMIB, IO Tpamroe nutopiyHo. Mana IliBnenna 3amizuuns (MII,
Mana [liBnenna) — muTsA40-rOHANBKUH MTipo3ait [liBaeHHo1 3ami3HuIll YKpaiHu, po3TalioBaHa y
XapkoBi. MeTa po00TH MipO3IiTy — BUXOBaHHS MaOyTHIX 3ai3HUYHHKIB, HABYaHHS iX Teopii
W mpakTUKA (YHKIIOHYBAaHHS 3aJi3HMYHOTO TOCIONAPCTBA Ta iX MoJajbina MpogopieHTallisl.
Takoxx Mana IliBogeHHa 3ami3HUI 3alMaEThbcs U TEPEBE3CHHSAM MACAKUPIB — MAITEH Ta
JOPOCTHX.

3 IeB’ATH TUTSYUX 3aTi3HHUILb HAlIoi KpaiHW YOTUPH 3HAXOAATHCSA HA TEPUTOPii obnacTeit
VYkpaiau, mo obciyroBye Perionansua dimist «JIbBiBchka 3amizHUI AT «Ykp3amizHuts» (gaii
— JIbBiBchbka 3amizHuis). OmHa 3 HUX — JIbBIBCbKA JIUTSYa 3ai3HMI (KOJUIIHS Ha3Ba —
JIbBiBCchKa nmuTsua 3amizHUI iMeHl O. I1. MapueHnka) — BUXOBHHM Ta OCBITHIM IMO3aIIKUTBHUI
3aKyiaj, Miclle BIAMOYMHKY AiTed Ta mopociux y JIpbBoBi. Bona mpomsirae mo Crpuiicbkomy
MapKy — OJJHOMY 3 HaicTapimux mapkiB €sponu. Ha moyarky munynoro cromtts Y JIbBOBI fJisiB
BEJIMYE3HUI MbKHapoaHui spmapok — Cxinni Topru, ne AeCATKH CBITOBUX (ipM MpeCTaBIIsIIN
CBO1 TOBapH. 3 METOIO omTuMi3aiii pobotu spmapky y 1922 pori Oyno 3ampoekTOBaHO Ta
MOETAITHO CIIOPYXKEHO i 13HY 3aii3HNuHy Kouito [lepcenkiBka — Cxigni Topru.

VY 1951 pomi 3 iHimiatuBu JIBBIBCHKOT 3aJIi3HUIN Ta TPOMAJCHKOCTI MiCTa YaCTHHY IIi€l
3aJI3HUYHOI TIKH OYyJI0 BUPILIEHO BUKOPHCTATH Ui CTBOPEHHS JIBBIBCHKOI AMTAYOI 3aTi3HHII
(JIA3), ypoumcte BigkpuTTs skoi BigOymocst 8 mucrtomama 1951 poky. Ha Ttoii wac Oyno
30ymoBaHo ABi cTaHMii. JloBxkuHa komii ctanoBuna 1850 m. Y mepiwmii pelic BiANpaBUBCS MOi3I,
10 CKJIQJIaBCs 3 YOTUPHOX JBOOCHHX JIEPEeB’THUX BaroHiB Ta mapososa K-24027. Y 1953 poui Ha
JIBBIBCBKIN OUTSAYIA 3ami3HUI MOOyAoBaHa TpeTs cTaHmis — «Jlutsde micteuko». bymniBis
CTaHIlli cymimeHa i3 BXIHOWO apkoio 1o Crpuiicbkoro mapky. Ame y 1976 pomi micis
pexoHcTpyKilii Bynuii CTpuilchbKol meperiH Bin 1€l craHiii Oyio mikBigoBaHo. JloBkuHA
3aJTI3HUII CKOPOTHIIach Ha 650 MeTpiB.

Ha tenepimmniii yac JIpBiBCbKa MUTSAYA 3TI3HUIIS MOXKE MOXWU3YBATUCh €IUHUM JIFOUUM
nmoxkomoTuBOoM TY3-040. Illopiuno JIJI3 BiaBiaye nmonan 600 r0HUX 3aTI3HUYHUKIB 31 IIKUIT MiCTa
JIsBiB Ta JIpBiBchKOI oOmacti. TyT BOoHM 3aiiMaioThCsi y TypTKy «HOHHH 3aii3HUUHUK», e
BHBYAIOTh OCHOBH I1i€i podecii. JuTsua 3ami3HULS TPOBOIUTh BUXOBHY W OCBITHIO JisSTTbHICTD
JUIS yCiX OXOuMX JiTeil BikoM Bif 12 mo 16 pokiB. 3aHATTS MPOBOAATH JOCBITYEHI KEPIBHUKU
rypTkiB. Tox 10HI 3aJII3HUYHUKY HE TITLKH BUBYAIOTh OCHOBHU MPOQeCiiHOT MaCTEPHOCTI, alie i
MPAKTUYHO OCBOIOIOTH POOITHUYI CIIELIATBHOCTI 3ai3HUYHOTO TPAHCIIOPTY, BiIUyBalOTh ceOe Ha
PiBHI 3 TOPOCIMMU TPAIIBHUKAMH TUTAYO1 3ami3Huil. Takox Ha JIbBIBCHKIM TUTSAYIN 3aTi3HMII
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€ KEepIBHHM Oprad camoBpsiayBaHHs — 1e Pama ronux 3amizaumuHmKiB (PYO3), mo crexuts 3a
poOOTOI0 3MiH, MPOXO/KEHHAM IPAKTHKH Ta TEOPETUYHOTO HABUAHHS IOHUX 3aJII3HUYHHKIB,
OpraHi3OBY€ 3aXOJH, IPUIMA€E PIlICHHs TOB's3aH1 3 IXHBbOIO poOoTor0. Pama oOupaeTbes cepen
HAWaKTHUBHIIIUX YYaCHHKIB BCIX 3MIH JUTSYOI 3aN3HUIN H PO3AUISETHCS HA CEKTOpU Ta
KepiBHUIITBO. Pa3om 13 kepiBHUIITBOM JIJI3 Ta mpu aktuBHIN miaTpuMill JIBBIBCHKOT 3aTi3HUIII
PIO3 mpoBoANTh Pi3HOCTOPOHHIO KYJIBTYPHO-MAcOBY pOOOTY.

VY mpomy pori JIbBIBChKa AUTSYA 3a1I3HUIA BiJICBITKYBajga cBoe 70-piuus. 3a pOKH CBOTO
ICHyBaHHS K YHIKaJbHUM NpOQUIbHUI MO3AIIKIIPHUNA HaBUANbHUN 3aKiaji, BOHA Jaia
MOXJIMBICTh 0araTbOM THCSYaM JIITeH HE TUTHKHU PO3BUBATH ceOe BCEOIYHO K OCOOMCTICTH, a U
npodeciifHO 30pieHTYBaTUCs, OOpaTH CBIM NUISIX y XXUTTI — CTATH 3aJi3HUYHUKaMU. JuTsdi
3QII3HUIII HAIMXAKTh AiTed 70 oOpaHHs miei mpodecii y MallOyTHBROMY, 10 TPOJIOBKEHHS
HaBYaHHS Y NpoQiIbHUX 3aKianax ocBiTh. it 6adaTh, 10 X04 I poOOoTa 1 TSXKKA, aje Jyxe
iKaBa Ta HeOOX1qHa.

I'EOEKOJIOI'TYHA MOJEJ/Ib OIIHKH BILJTUBY 3AJIIBHUYHOI
TPAHCIIOPTHOI CUCTEMMU HA JOBKIJIJIA

[Teperinens Codis,
kepiBHHK- Conoask JI. U., koncynbranT — 3enensko 10.B.
JIbBIBCHKHIT THCTUTYT YKpaiHCHKOTO JEPKaBHOTO YHIBEPCUTETY HAYKH 1 TEXHOJIOT1H

Po3BuTok Teopii Ta MPaKTHUKA MEHEHKMEHTY SKOCTI JOBKULIS TPU3BOAUTH [0
dbopMyBaHHS HOBUX HampsMiB, sKi, O€3CyMHIBHO, TOTpeOYIOTh CBOTO TEOPETHKO-
METOAOJIOTIYHOTO OOTpyHTyBaHHSA. OIHUM 13 TaKUX HaNpsSMIB BBaKAETHCA EKOJOTTUHUNA
MEHEJKMEHT SIKOCTi JOBKUUIA Ha 3aJII3HUYHOMY TpaHcropTi. Cuctema npupoI0KOPUCTYBAHHS
Ha 3aJI3HUYHOMY TPAHCIIOPTI — II€ CHCTeMa, OCHOBHOIO METOI0 PO3BUTKY SIKOi € ITiJIBUIIICHHS
€KOJIOTO-€KOHOMIYHO1 €()eKTUBHOCTI AISUTBHOCTI 3aJIi3HUYHOTO TPAHCIOPTY Ta 3abe3redyeHHs
€KOJIOTIYHOT Oe3meKku ypOaHi30BaHMX TEPHUTOPIH, MO CKIAMAETHCA 3 O0'€KTIB 3aTi3HMYHOTO
TPAHCHOPTY Ta HABKOJIMIIHBOTO CEpPEIOBHUINA, €IEMEHTH Ta CTPYKTYpH SKHUX MAarOTh II€BHI
BJIACTHBOCTI, PO3BUBAIOTHCS, B3AEMOJIIOTH Ta B3a€EMHO BIUIMBAIOTH OJHA HA OJHY. Tomy
YIOPABIiHHA PO3BUTKOM CHUCTEMHU INPHUPOJOKOPUCTYBAHHS HA 3aJII3HUYHOMY TPAHCIIOPTI Mae
CIHMpaTUCs €IUHUNA METOMOJIOTIYHMN Minxin, chopMoBaHui y cdepi ynpaBiiHHS 3aJ1i3HUYHUM
TPaHCIIOPTOM.

Crenudikoro perioniB 3axigHoi YKpaiHU € Te, 10 TPAHCIOPTHI MEPEXKi pO3TALIOBYIOTHCS
Mopyd4, a IHOAI TMPOXOAATH IO TMPUPOIHUX TEPUTOPIAX, M0 OCOOJHMBO OXOPOHSIOTHCH. Jlo
00’€KTiB 0COOIUBOI OXOPOHHU BIAHOCATH TEPUTOPIl PO3TALIYyBAaHHS MPHUPOJHUX KOMIUIEKCIB Ta
00'eKTIB 0COOJMBOTO 3HAYEHHS, IO BKIIFOYAIOTh BOJHI MMOBEPXHi, TOBEPXHIO 3€MJIi 1 TOBITPSHUHN
npoctip Hag HUMHU. CKIIQJHICTh TaKOi OL[IHKH IOJIATA€ Y BiACYTHOCTI YHI()IKOBAHOTO METOY, a
TaKOXX Y HEOOX1JTHOCTI KOMIUIEKCHOTO OOJIIKY BITUBY Ha BCl KOMIIOHEHTH 00’ €KTIB 0COOJIMBOL
OXOpOHH: TIpYHT, (uopa, ¢ayHa, TOBITPSIHE CEpEIOBHIIE, MOBEPXHEBI Ta MiA3€MHI BOIH,
T'€OJIOTIYHI YMOBH TOIIO 3 YPaxXyBaHHSIM OCOOJIMBOI 3HAYYIIIOCTI TEPUTOPIi.

OntuManbHa cUCTeMa OLIHKM BIUIMBY HaJ3BHYAMHMX CHUTYyalliil Ha 00’€KTH 0COOIMBOI
OXOPOHHM IIOBHHHA BKJIIOYAaTH KOMIUIEKCHY OILIHKY BIUIMBY Ha KOXEH i3 CKJIQIOBHX Ii
KOMIIOHEHTIB: IOBITPs, MOBEPXHEBI Ta MiJ3eMHI BOJH, POCIWHHHUH 1 TBapUHHHH CBIT, IPYHTH
toro. OOOB'S3KOBUM € aHajli3 MOKJIMBHUX aBapiiHMUX CHUTyaIlil Ta iX HACHIJIKIB JUIsl 00’ €KTIB
0cO0JIMBOI OXOPOHU 3 PO3POOKOI0 OCOOIMBOTO PErfiaMeHTy 3aX0/liB pearyBaHHs Ha HaJ3BUYaliH1
cuTyarlii y Takux 30Hax. J[OCBim 3acTOCYBaHHS TaKMX TEXHOJIOTIH y CBITI Hajiuye moHayn S50
POKIB.
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AXTyanbHHM € HE JIMIIE OCHAIIECHHS 3aTi3HHYHUX TPAHCIIOPTHUX 3aCO0IB CYITyTHUKOBUMH
HaBirauilHUMH TpUiiMadaMu, a ¥ 3a0e3nedeHHs e(EeKTUBHOIO BHUKOPHUCTaHHS HaBiraliiMHUX
TaHUX.

VY 3B'S3Ky i3 3pOCTalOYUMH OOCSTaMH MEPEBE3CHb HEOE3NMEUHUX BAHTAXKIB 3aJI3HUYHUM
TPAHCIIOPTOM, JIJIsl OTIEpaTUBHOI BiANOBil Ha 3arpo3n HC HeoOXimHa po3poOka iHhopMaIitHux
eJIEKTPOHHUX KapT Bpa3JIMBOCTeH Ta moTeHIiHOT BiamoBimi. IlepeBara reoindopmariitnoi
CHUCTEMHU TIOJIATAE Yy MOXKJIMBOCTI iHTerpamii iHQopmarii 3 pi3HHX DKepen Ta IOJaHHI
pe3yabTaTiB y BUIVIAAI KapTH, LI0 J03BOJIE aHANI3yBaTH CHUTYyalil0 SK y PETriOHAIbHOMY
MacmTabl, Tak 1 TEPEeXOAUTH 10 aKIEHTIB Ha MpoOJeMH MO KOHKPETHUX AuIsIHKax. Lla
iHpopMalliss TOBHHHA MPEIACTABIATHCA Yy 3pY4HId A aHamizy Qopmi Ta 3abe3nedyBaTu
YXBaJICHHS ONTHUMAJIbHUX YIPABIIHCHKUX pilieHb. TakuM BHUMOraM 1 BIiJIIOBIJAIOTH
reoingopmaniiini cucremu (I'IC) Ta TexHOMOrI{ HA IX OCHOBI.

Takum YMHOM, OYEBUIHOIO € HEOOXITHICTH CTBOPEHHS Ta MIATPHUMKHU B aKTyalli30BaHOMY
crani perioHanbHOi 3amizHuunoi I'IC, y mionenHiii peanbHill mepeBipui e€()eKTHBHOCTI SKOi
3aIliKaBJICHI CITy>KOM ONEepaTUBHOTO pearyBaHHs 3aJTi3HHIII.
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EKOJIOI'TYHI TPOBJIEMMU 3AJIIBHUYHOT'O TPAHCITIOPTY

lNamox B.H. — ctynent rpynu Y3 21118, JII YAYHT,
HaykoBui KoHCYIbTaHT — [llapryn T.O., n.nen.x., mpod., JII YIYHT
JIbBIBCHKHMIT IHCTUTYT Y KpPaiHCHKOTO JAEP>KaBHOTO YHIBEPCUTETY HAyKH 1 TEXHOJIOTIH

AKTyanbHICTh CTaHy YHCTOTH JOBKULIS € HAI3BHUAHO BAXJIMBOIO HA JaHWil yac. Llg
npoOjieMa He 3HA€ HAI[lOHAIBPHUX KOPAOHIB. 30UTBIICHHS 3a0pyIHEHHS € HEOe3NMeYHUM s
iCHyBaHHS JIIOACTBAa. 3a0pyAHEHHS arMocepd BHUKHAAMH IIKIJIMBUX  PEYOBUH 3
BIIMpallbOBaHMX Ta3iB JBUTYHIB, BIUIMB IIyMiB, 3a0pyIHEHHS BOJHHUX 00’ €KTIB, HAKOITMYCHHS
BiJIXOJIIB — II¢ OCHOBHI BUJM BIUTUBY TPAHCIIOPTY HA HABKOJUWIIIHE CEPEAOBHIIE. 3ali3HUYHUN
TPAHCIIOPT BU3HAHUM OJHUM 13 HAUOLTBIIT €KOJIOTIYHO YUCTUX BUIIB TPAHCTIOPTY B YKpaiHi.

[Ipu upoMy, BIUTUB HOT0O HAa €KOJIOTIYHY CHTYAIlll0 TaKOX MPOSBISIETHCS B 3a0pyIHEHHI
MOBITPSIHOT'O Ta BOJHOTO CEPEIOBHUINA, 3eMeJIb MPU OyMIBHUIITBI Ta €KCIUTyaTallii 3a1i3HHIb, PU
nepeBe3eHH1 HeOe3MeYHNX BaHTaXiB, aBapifax. OOCATH BaHTaXO - Ta MacaXUPOOOIry MOB'sAI3aHi 3
BEJIMKUM CIHOXXKMBaHHSAM TNPUPOIHUX pecypciB. HampsiMkamu  AisUIBHOCTI 3 MHTaHb
paIlioHaTbHOTO BUKOPUCTAHHS BOJHUX PECYpPCIB € CKOPOUCHHS CTIOKUBAHHS BOJIM IMUTHOI SIKOCTI
Ha BHUPOOHMWYI TOTpPeOH; 3aCTOCYBaHHS MEHII BOJOMICTKHX TEXHOJIOTIYHHX TIPOIIECIB,
BIIPOBAKEHHS CUCTEM OOOPOTHOTO i TOBTOPHOT'O BOJIOTIOCTA4YaHHS. Bax/iMBe 3HaYCHHSI MAIOTh
3aX0/lM 11010 30epeKEeHHs JIICOBUX HAca/KEHb (3a CTATUCTUYHUMH JAHUMHU, CIIOPYIKEHHS 1 KM
3aJli3HAIb CYMPOBOKYEThCS BHUPYOKOIO Jicy Ha Twiom Big 3 mo 20 ra.), mMiATPUMKH iX B
HaJIe)KHOMY CTaH1, OXOPOHH BiJ TIOMKEXK.

[Mopsim 3 TakUMH 3HAMOMUMH CHUTYallisIMH BIUIMBY Ha JOBKULIS, aKTyaJIbHOIO €
3pocTaroua mpoOiiemMa yTuii3aiii MoOyTOBOTO CMITTS BiJ AiSUTBHOCTI JIIOJUHU B TIPOIECi
KOPUCTYBaHHSI TPAHCIOPTOM, 30KpeMa 3alli3HWYHUM. OCKIIBKH HEPEeMIIeHHS MOTATOM JUIs
JOJIeH € mpolec 3 OJHOro 00Ky, HEMaJIMid 3a 4acoM, a 3 1HIIOro, He MOTpeOye BUKOPUCTAHHS
MOCTIHOTO JOMAITHHOTO MOCY/y, TO Y BATOHU YacTO OepeThCsi OAHOPA30BHI MOCY T, TPOAYKTH B
OJTHOPa30BIi yMakoBIl. A Takl TPEeAMETH 30UTBIIYIOTh KITBKICTH CMITTS, BUKHIATH SIKE
NPUXOJUTHCS y 3BUYANHI 3arajbHi KOHTEHHEpH, po3MillleH] B KiHIlI BaroHy 4M Ha nepoHi. [lotim
HOro TPaHCIOPTYIOTh dacTilie [0 HaWOMmK4oro cmitre3Baimumia. CMITTS MOXe CTaTu
CHUPOBUHOIO, TEPEPOOIIAIOUN SKYy MOXKHA OTPUMATH KOPHCTh. JlesKe CMITTS Mae BEIUKY
€KOHOMIYHY I[IHHICTh 1 MOK€ OyTH TOBTOPHO BHKOPHCTAaHE /JII BUPOOHHUIITBA BTOPUHHOTO
MPOIYKTY. Y CBITI MOOYTy€e BUCTIB «CMITTS OJHIET TIOJUHU € CKapOOM IS 1HIIIOD».

VY cycninabCTBI HAIIO! KpaiHU KyJbTypa COPTYBaHHS MOOYTOBUX BIJIXOJIIB, HOTO MPUHOM
Ta CUCTEMa MepepoOKHU MOKU TIIbKU (hopMyeThes. B mepiry depry BiAmpaibOBaHUX MaTepiais,
SIK1 OUTBIIICTH JIFOJICH TTOKU 10 HE CIPHIIMAE sIK MIOCh, 1[0 MOYKHA BiJHECTH, 37aTH 1 OTPUMATH
3a ne rpomi. Hanpukmnan, [IET (ITomierunenrepedranar)-ruimka. 3apa3 HEMOXKIUBO YSIBUTH
co0i moi3aAKy B moi3i 6€3 BoAM B TUIACTUKOBIN Tapi, aJKe caMe Taka Tapa CTAHOBHUTh OCHOBHY
Macy BiJIXOIB, SIKi 3aJIMIIAIOTHCS MICIs pelcy Moi3my. A Mpolec po3Kiaay IUIACTHKY 3aiiMae sk
MIHIMYM YOTHPHCTA - M'ATCOT POKiB. B cepenHpoMy, 3a OAHY MOi3AKy HAKOMHYYETHCSA OIM3BKO
M'ATH - MIECTU MIMIKIB CMITTA. BUHUKae MHUTaHHS YTWIi3allli TUIACTUKOBUX IUISIIOK, TOMY IO
cnajoBath iXx He MokHa. Ilim 9ac mporo XiMi4HOTO MPOIECY BHAUISAETHCS arpeCUBHUN Ta3
docreH, 10 € OTPYTOIO.

CwmiTTst HEOOX1THO TIepeaBaTH Ha YTHIII3aIlil0, BUBUYMBIIN MPOITO3HUIIIT BT M1IITPUEMCTB,
SKi CHemiali3yloThcs Ha iX mepepoOii. OauH Kitorpam, HampHKIaJl, TUIACTHKOBUX BiIXOIB
no3Boisie oTpumatu 800 TpamiB BTOpuHHOI cupoBuHU. ONHIEID 3 YMOB CIHIBIOpami 3
HiANPUEMCTBAMH € MOCTAaBKa BIZICOPTOBAHMX BIJIXOAIB, TOOTO Ha mepepoOKy MOBHHHI OKPEMO
HagxoauTu marmip, ckio, [IET - mmsimku Ta iHIm KOoMmoHeHTH. BaxknuBo, mo6 mi matepianu
Oynu BiZOKpeMIJICHI Bix 3amumkiB ixki. CMITTS, B SKOMY 3MilllaHi BCi 1[I KOMIIOHEHTH,
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MPUHAMAETHCA TaKOXK. AJie B I[bOMY BHIAJKY 3a MEpPepoOKy MOTPIOHO 3aIIaTUTH, TOJI SIK TPH
IIOCTAaBII BiJIIIEHNX KOMIIOHEHTIB IIATUTH 3aBO/I.

Tomy mix 4yac MOI3NKH Yy MAacaKWpiB HEOOXITHO BHXOBYBAaTH CBIJIOME CTaBJICHHS 10
OXOPOHH MPUPOTHHUX PECYPCIB:

— TpHU TOCAAINl Yy BaroH BHJABaTH JIMCTIBKM TPO CIOCOOM MOro COPTYBaHHS Ta
KOMITaKTH3alli0, 10 03BOJISIE 3MEHIIUTH 00’ €M cMITTS npudau3Ho B 10 pasis;

— Yy BaroHax pO3MICTUTH IIakat 3 iH(opmalliero mpo HeoOX1JHICTh yTUJIi3alii CMITTS. 3
METOI) YHHKHEHHS 3MIlIyBaHHS pI3HUX BHJIB BIIXOAIB Ta MOKpAIIEHHsI TOaIbIIOL
nepepoOKH, CMITTS HEOOXITHO PO3AUIMTH IO KAaTETOpPisM: OPTaHIvHI PEIITKH, CKJIO, IUIACTH Ta
narnip;

— o0JamTyBaTH KOHTEHHEPH 3 HAAMKMCAMU IS PO3IICHHS CMITTS;

— SK aJbTEpHATUBHUU BapiaHT: 3a0€3MEUUTH BI3OK 3 €EMHOCTSIMU IS BIIXOMIB, Yy sIKi
MPAIiBHUK 3QJTI3HUII TPOTATOM TOI3IKH OyJ/ie 30MpaTH CMITTS KITbKOMa OKPEMHMH CEKIlisSIMHU:
mamip, MJIACTHKOBI CTakaHUWKW 3-mia 4aro abo kaBu, [IET - mmsmkw, ckmo. Ilominm cMmitTs
JIOTIOMArae 3aroOirTi HOro po3KJaay, THUTTIO 1 TOPIHHIO Ha 3BaJTUIIAX.

Sxmo Tema «3eneHuil moi3my — Ie chpaBa HAHOIMKYOrOo MaOyTHBOTO, TO TPUHITUI
«3eneHuit oicy BKe BIPOBAIHKCHUN B MPHUMIMICHHSIX OMNEPATOPIB MIBHAKICHUX MAaCAKUPCHKUX
nepeBe3eHb YkpaiHu. binsg poGoumx Miclb CHiBpOOITHHKIB  YKpaiHCBKOI 3ali3HHUYHOI
MIBUIKICHOT KOMITaHIi CTOSITh SITUKH, B SIKI BOHU CKJIQJAlOTh BIAMpanbOBaHWK OQICHUN mamip.
Horo 36uparoTs i IepenaroTh HepepoOHUKaM K MakynaTypy. Ha pasi, cMiTTs i3 macaxupchkux
MOI3/1IB YTHJII3YIOTh MO-CTApOMY: BHUBO3SITh Ha MichKi 3Banuiia. Jupekiis Pimii «YKpaiHChka
3ali3HMYHA MBUAKICHA KoMmmaHis» AT «VYkpaiHCbka 3alli3HHIS» BiIMIYa€e CEPHO3HICTh
HaIpsIMKy Ha peai3ailiio KOHIEMNi «3eleHnid moiza». L{g Tema nependayae eKOJIOTTYHO YUCTY
nepepoOKy BChOTO CMITTS 3 MOi3NiB IHTEpCITi, 1 TAKUM YHMHOM, POOUTH BaroMHii BHECOK Y
MOJTITIIICHHS €KOJIOTTYHOI cuTyallii B YKpaini.

[likaBuM 1Jis1 BUBUCHHS Ta BUKOPUCTAHHS € JIOCBIJ] iIH)KEHEPIB rOJIAHICHKO1 3aTI3HHYHOL
kommadii Strukton Rail 1 [{enb(hTChKOro TEXHIYHOTO YHIBEPCHUTETY, SIKIi CTBOPHJIM TOTSAT, IO
BUKOPUCTOBYE J1a3ep Uil OYMILEHHS 3aJi3HUYHUX KOJiH BiA CMITTA. SIK MUIIyTh PO3POOHMKH
MHUPHOTO Jla3epy, BUIPOMiIHIOBaHHS BUKOPHUCTOBYETHCS HE JIUIIE JIJIS1 TOTO, 1100 CTIaJTUuTH CMITTS,
sKe 3HaXOJIUTHCS Ha KOJii, aje ¥ mo0 BUCYIIMTH MOBEpPXHI peiok. Lle momomarae moiinmmuTu
34YCIICHHS, a y pa3i eKCTPEHOI CUTYallii, CKOpOUye TaIbMIBHUHN TUISIX.

[MuTanHs eKoNOTIYHOI OE3MEeKH Ha 3aJTI3HUYHOMY TPAHCIIOPTI, 300pY CMITTS y BaroHax ta
B3/I0BXX KOJIIH, €KOJIOTIYHE BUXOBAHHS IMACAKUPIB, BIAUYYTTS BJIACHOI BIAMOBITAILHOCTI 3a BILIUB
Ha JOBKLIA € HAJA3BUYANHO BAXKIMBUMHU 1 3AJIEKUATH B1J] KOKHOI'O 3 HAC.
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3BEPEXKEHHS ICTOPUKO-KYJIBbTYPHOI CHAJIIIIMHUA YKPATHU TA HOJIBIIII
B KOHTEKCTI MIDKETHIYHOTI'O ATAJIOI'Y

baunnceka M1, ct.rpynu KI'20118,
HayK.KepiBHUK: 1o11. Bo3Hiok O.M.
JIbBIBCHKHIT THCTUTYT YKpPaiHCHKOTO JEPKAaBHOTO YHIBEPCUTETY HAYKH 1 TEXHOJIOT1H

The research work highlights the topical issue of preserving the historical and cultural
heritage of Ukraine and Poland on the example of the public organization line 102. Emphasis is
placed on the need for development and cooperation between the two neighboring states. The
specifics of the study of cultural sites for the preservation of common heritage are taken into
account. The scientific work of pupils and students in the form of writing essays on historical and
cultural monuments is covered. The need for further development of railway tourism in the
region where the track of the first Hungarian-Galician railway passes is indicated.

ChorojHi CBIT KyJbTYpH 3a3HA€ CYTTEBHUX 3MiH: 3pOCTAIOTh i1 3HAYEHHS 1 POJIb B KHUTTI
JIOAMHA ¥ CYCHUIBCTBA, 3MILHIOE B3a€EMOPO3YMIHHS 1 37arofy MDK HapoJaMH  SIK
dbyHIaMEHTaTbHA OCHOBAa TMPOIECIB  PO3BHUTKY, 30CPEKEHHS, 3MIIHCHHS HE3aJeKHOCTI,
CyBepeHiTeTy 1 camoOyTHocTi Hapoxay. [Ipobinema €Bpormeiicbkoi iHTerpauii ans Ykpainu mae
JIBa BUMIPH: «TJI00aIbHUNY 1 «HaIlOHATBHUIY. CydacHe CyCIUJIbCTBO HaMara€eThCs IMaM’ SITaTH,
OeperTH 1 nomyIspu3yBaTH KyJIbTYpPHY CHaIIIMHY CBO€EI AepkaBu. Tak iCTOPUYHO CKIanocs, 1o
yKpalHChKa CHaJIIMHA 3aBX /1 Meperutitanacs 3 KyJIbTypHUM Hal0aHHSAM CYCIIHBOI Jep>KaBU.

[Tepma YropchKko-rayiviibka 3aii3HUIl Ta 00'€KTH, SKi 10 Hel MPUIISATaloTh, € CHUTBHIM
ICTOpUYHUM Ta KyJbTYPHHM HaI0aHHSIM YKPAiHCHKOTO Ta MOJbCHKOT0 HapoiB. JIiHis 3ami3HuUIl
npossrae Teputopiero Ilompmii Ta YKpaiHu JBidi MEpeTHHAIOYH KOPJOH 1 MPOXOAUTH yepes
HaceJeHl NYyHKTH, OaraTi Ha MaJoBiIOMiI O0'€KTH I1CTOPUYHOI Ta KYJIBTYPHOI CHAIIIHHH.
HeszanexHo BiJx BIAMIHHOCTEW y MigxoAax 10 KyJbTYpPHOI CHAAIIMHM 3 OOKYy 000X HapojiB,
3aXUCT Ta 30€epeXeHHs I[bOTr0 HaJA0aHHS MaloTh KIIOYOBE 3HaueHHS. baraTo IIHHUX mam’ATOK
MIPOCTO 3HUKIIO 3 KYJIbTYPHOTO JaHAIIA(Ty YKpaiHCHKHUX Ta MOJIbCHKHUX 3E€MEIb.

[Tam'ssTka — mpeaMeT MyXoBHOI a00 MaTepiayibHOI KyJIbTYpH MHUHYJIOTO, YHIKAJTbHHUI
00'€KT MPUPOIU YU LMBLII3ALi], KM CTAHOBUTH HAYKOBY, MI3HABAIIbHY Ta €CTETHYHY I[IHHICTb.
3rimHo 3 3akoHoM YkpaiHu «IIpo oXopoHy KyJabTypHOI CHAAIIMHKY», «Iam'siTka — O0'€KT
KyJbTYPHOI CHAAIINHY, SIKUM 3aHECEHO A0 JlepKaBHOIO  peecTpy  HEPYXOMHUX  I1aM'ATOK
VYkpaiany». OcTaHHIMH pOKaMH 3HAYHO 3pOCiia TPOMAJChKa AaKTHUBHICTh IO 00WABa OOKH
KOpPJIOHY, CIIPSIMOBaHA Ha MOMYJISIPU3AIIiI0 TaHOI 3aJII3HULI Ta 00'€KTIB, sIKI O HEl MPUIISTatoTh.
[Nam'sTkn icTopii Ta KyJbTypH - BaXKJIMBa YacTHHAa JyXOBHUX HaJl0aHb JIIOJACTBA,
MaTepianizoBaHa icTOpis, Mo Hece B co0i pi3HOOIUHY Ta OaraTy iHGOpMAII0 MPO PO3BUTOK
MarepiaabHOI Ta JAYXOBHOI KYJIbTypH CycCHuIbcTBa. [lam'siTku icTopii Ta KynbTypH CIy>KaTh
JDKEpEJIOM  ICTOPUYHOIO Ti3HAHHS, BAXIUBUM 3aco00M (opMyBaHHS CBITOIVIALY HAIIUX
CydacHHUKIB. EBOIIOIS HEPYXOMHX IMMaM'sITOK SICKPaBO CBIIYUTH TPO EBOJIOLIIO JIFOJICTBA,
moauHu. [lam'ssTKH icTOpii Ta KyIbTYpH HAJICKHUTH 10 THX HAJ0aHb, IO BIUTMBAIOTH HA MOHSATTS,
€MOIIi1 JTIOJJUHU; BOHU TTOETHYIOTh HAYKOBI Ta MOMYJISIPU3aTOPChKi QyHKITIT

VYkpaiHCbKMIA 1 TOJIbCbKMI HApOAW TMOBUHHI CHUIBHO NMPUHTH 0 BHCHOBKY, IO BapToO
pazoM 10aTu Mpo CHUIbHY CHAIIIMHY, TOJ1 BCe Oy/Ie Mo-iHIoMY. IcTopuyHI MICIIS € 3aITOPYKOI0
CTaJOr0 pO3BUTKY, BOHHM BiJOOpaXaiOTh HAIly TIPOMAJChKY, HAallOHAJIbHY, JEpXKaBHY
1ICHTUYHICTD. [CTOpUYHUI CITaloK BIAA3EPKAIIOE KYIbTYPHUN KO Ta CAMOOYTHICTh BCi€l HaIlii,
OKpeMoro perioHy, wmicra, micueBocti. daxiBui MaiTh OyTH 00i3HaHI y MeXaHi3Max, IO
JO3BOJISIIOTH 1HIIIIOBATH, YMPAaBIATH Ta OoTpuMyBaTu KopucTh Big OTI B ramysi 30epexeHHs
KyJbTypHOI craaunmay. [Ipu 1iboMy rpomaja BUCTyIa€ MOBHOL[IHHUM MapTHEPOM Y CTOCYHKaXx
Ta mporiecax, Kl BU3HAYAI0Th CTaH Ta MOJAJbIINY JOJII0 iICTOPUIHOTO HAT0AHHS.
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22-23 xoBTH 2021 poky BimOyBCS I1CTOPUKO-KYJIBTYPHHM BI3UT YKpaiHCHKOI Ta
MOJBCHKOT  MOJIOAI 00’€KTaMM CHUIBHOI ICTOPMYHOI CHAALUIMHM B paMKax IPOEKTY
«[lomynsipu3zanist TypucTHUHHX 00’e€kTiB Ilepmioi yropchbKo-raauiibKoi 3alli3HUI», SKUN
peamizyerbess 'y pamkax Ilporpamu TpaHckopaoHHoro cmiBpoOiTHuLTBA «Ilonbiia-binopycs-
Vkpaina» 3a migrpumku €Bponeiicbkoro Corozy. OpraHizyBaim TOI3IKy TpoMajCchKa
opranizanis «Jlinis 102.UA».

OTxe, Ha Hamly JyMKY, PO3BHUTOK PETIOHAIBHOIO ICTOPUYHOIO TPAHCIOPTHOTO
3aJI3HUYHOTO TYpU3My Ha OCHOBI MapIIPyTiB TaJIHMIBKO-YTOPCHKOI 3aJi3HUII € HaJI3BUYaliHO
MEPCIEKTUBHOIO TEMOIO, OCKUIBKH 1€ CIPUSITHME IMOCUIICHHIO TEHJEHIIIT KyJIbTypHOI 1HTEerparii
HAIIOTO pErioHy y mpocTip €Bpocoro3y, 1 30KpeMa IOCHJICHHIO YKpPaiHChKO-TIOJIBCHKUX
COIIIOKYJIbTYPHHUX 3B'S3KIB Ta JIaJIOTy MiX HapojaaMu y ¢GopMi HApOAHOT TUTIIIOMATII.
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THO®OPMAIIIMHO-AHAJITUYHA CUCTEMA
YIHHPABJIIHHA EKOJIOT'TYHOIO BE3IIEKOIO HA 3AJII3HULT

Maii6yk O.,
kepiBHHK- Cononsk JI. U., koncynbranT — 3enensko 10.B.
JIbBIBCHKHIT THCTUTYT YKpPaiHCHKOTO JEPKAaBHOTO YHIBEPCUTETY HAYKH 1 TEXHOJIOT1H

dopMyBaHHsI JIep)KaBHOI CTpaTerii TpoMaAChbKOi O€3IMeKH, a TaKOoX I1HCTUTYIIHHUX
MEXaHI3MiB, sKi 37aTHI 3a0e3MeYnTH HaliOHAJIbHY Oe3reKy 1 mepexi KpaiHu 10 CTajoro
PO3BHUTKY CTa€ MPIOPUTETHUM 3aBAAHHSAM YOPAaBIMIHHSA. Y CBITOBIM MPaKTHIN TiJ CTIAKAM
PO3BUTKOM PO3YMIEThCSI Taka MOJENb COIIAIbHO-€KOHOMIYHOI KHUTTS CYCHUIBCTBA, MPH
peanizaiii SKoi 3a7J0BOJICHHS )KUTTEBUX MOTPEO HUHIIIHHOTO TIOKOJIIHHSI JIFOCH TOCATAEThCS 0e3
1M030aBJICHHA TaKOi MOMJIMBOCTI MaiOyTHIX TOKOMiHb. 3a0e3NedyeHHs CTajloro pPO3BUTKY
BHMarae He MPOCTO 1HBECTHIIIN B €KOJIOTI0 a00 SKMXOCh HOBHX TEXHOJIOTIH, aje MepIr 3a BCe
COLIIAIbHUX HOBAIlii, 3MiHH MPIOPUTETIB 1 LJIEH PO3BUTKY IHPPACTPYKTYPHUX CUCTEM.

BusHnauenns crparerii po3BUTKY IIOAO IiJIBHIICHHS E€KOHOMIYHOI €(EeKTHBHOCTI
TiSUTBHOCTI MIAMPUEMCTB 3aJ1I3HUYHOI Taly3i, BUMarae po3poOKH METOAUYHOTO IHCTPYMEHTapilo
JUIsl TIPUMAHATTS 1 peamizaimii e(peKTUBHUX TOCIOAAPCHKUX pillieHb, (OpPMyBaHHS CydacHOI
IHHOBAIITHOI yNPaBIiHCHKOT MOJITUKH TPAHCIOPTHUX MiANPHEMCTB 3 YpaxyBaHHSIM PHU3HUKIB,
€KOHOMIYHOT OIIIHKH PE3yJIbTATIB 1 IEPCIIEKTUB MPUPOIOOXOPOHHUX 3aXOIIB.

OTxe, BUBUEHHS MEXaHI3My NPUHHATTA HOBHX T'OCIOAAPCHKUX pillleHb Ha 3aJII3HMILI B
KOHTEKCTI CKOpPOYCHHSI E€KOJIOTIYHOTO HABAaHTAKCHHSI 1 3HIDKEHHS HEMPOAYKTUBHHX BHUTpAT
MpecTaBisie Oe3lepeuHy aKTyaldbHICTh, a KOMIUIEKCHA OI[iHKa €KOHOMIYHOi e(eKTHBHOCTI
MPUHUHATAX pIIIEHbh B acMleKTI KOPHMOPATHBHOI COIIabHOI BiAMOBIAAIBHOCTI € BaKIUBUM
HAMpPSMKOM CTpaTerii pO3BUTKY Taly3i Ha MEPCIEKTUBY.

Merta marictepcbkoi poOOTH ToJiArae B po3po0ili HAyKOBOTO 1HCTPYMEHTAPIIO ISl OITIHKH
€KOHOMIYHOI €()eKTUBHOCTI BUPOOHUYO-TOCTIONAPCHKOI TisSUTBHOCTI MiMPUEMCTB 3aJII3HUYHOTO
TPAHCIIOPTY B acCIeKTi peastizalii MprupoI00XOPOHHUX 3aXO0/I1B.

[TponionoBanuii B poOOTI MiAXiJ A0 MPUHHATTS YNPaBIiHCHKUX PIIIEHb HA MiANPHEMCTBAX
3QJII3HUYHOTO TPAHCIOPTY 3aCHOBAaHWUW HA JOCATHEHHI CYKYIMHHX pe3yJbTaTiB (hiHAHCOBO-
rOCIOIAPChKOT MPUPOIOOXOPOHHOT MISUTBHOCTI MIANPUEMCTB, IO POOUTH HOT0 BAXKIUBUM 3
TOYKH 30PY CYCIUIBHOI O€3IMEeKH, OCKUIbKH TOJIMIICHHS SKOCTI HAaBKOJUIITHHOTO CEpPEOBHIIA,
CTBOPEHHS 0€3Ie4HO0T eKOJIOTiYHOT 0OCTAHOBKHU MPH €KOHOMIYHIN JOUIIBHOCTI (MIPHOYTKOBOCTI)
€ COLIAJIbHO 3HAYYyIIUM aclEeKTOM 1 BIAMOBIAA€ 3aBJAHHSM JOBIOCTPOKOBOTO IIiJBUIIICHHS
e(EeKTUBHOCTI Ta KOHKYPEHTOCIIPOMOKHOCTI MiIMPUEMCTB 3aJT{3HUYHOTO TPAHCIOPTY.
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WPLYW SYSTEMU START-STOP NA EMISJE ZANIECZYSZCZEN Z POJAZDOW Z
SILNIKAMI O ZAPLONIE SAMOCZYNNYM I ZAPLONIE ISKROWYM W
WARUNKACH RZECZYWISTYCH

Jagielski A.
Politechnika Poznanska,
Wydziat Inzynierii Ladowej 1 Transportu

Stowa kluczowe: emisja spalin, system start-stop,

Badania zostaly przeprowadzone w celu oceny wplywu systemu start-stop na
przebiegowe zuzycie paliwa oraz emisj¢ zanieczyszczen. Do badan uzyto mobilny przyrzad
SEMTECH DS nalezacy do grupy PEMS (Portable Emissions Measurement System). Obiektami
badawczymi byty dwa pojazdy nalezace do grupy PC (Passenger Car).

Pierwszy byl wyposazony w silnik o zaptonie samoczynnym o obj¢tosci skokowej 3.0
dm? (tabl. 1.1.). Jego objetosciowy wskaznik mocy wynosit 58.7 kW/dm?, maksymalny moment
obrotowy 550 Nm i byl generowany w zakresie predkosci obrotowej watu korbowego silnika
2000+2250 obr/min.

W celu spelnienia normy emisji Euro 5 w ukladzie wylotowym silnika zastosowano
utleniajacy reaktor katalityczny DOC 1 filtr czastek statych DPF. Drugi pojazd byt wyposazony
w silnik o zaptonie iskrowym o objetosci skokowej 0,9 dm?. Jego objetosciowy wskaznik mocy
wynosit 70,8 kW/dm?® i byt wyzszy o 17% niz w pojezdzie A. Ponadto silnik pojazdu B stanowi
przyktad zastosowania downsizingu.

Tablica 1.1.Charakterystyka badanych obiektow

Pojazd A Pojazd B

Rodzaj zaptonu Samoczynny Iskrowy
Pojemno$¢ silnika 3.0dm?3 0.9 dm3
Uktad oraz liczba cylindréow TypuV -6 Rzedowy — 2
Maksymalny moment obrotowy 550 N-m przy 145 N-m przy

2000+2250 obr/min 1800 obr/min
Objetosciowy wskaznik mocy 58.7 kwW/dm3 70.8 kW/dm?
Uktad wtryskowy common rail MPI
Rodzaj dotadowania Turbosprezarka Turbosprezarka
Uktad oczyszczania spalin DPF, DOC TWC
Rodzaj przektadni automatyczna zautomatyzowana

Dhugo$¢ odcinka pomiarowego na ktérym zostaly przeprowadzone badania emisji
zanieczyszczen wynosita 12 km. Tras¢ badawcza wybrano tak, aby byla mozliwosé
odwzorowania warunkéw typowo miejskich oraz podmiejskich co zwigzane jest z licznymi
zatrzymaniami pojazdu. Odcinek pomiarowy spelnial wymagane kryteria. Czg¢$¢ miejska
obejmowata przejazd drogami o duzym natezeniu ruchu oraz zawierata wiele weztow
komunikacyjnych. Natomiast fragment podmiejski stanowit odcinek drogi krajowej nr 92, ktéry
jest jednym z najwazniejszych odcinkow wjazdowych do aglomeracji poznanskiej do strony
wschodnie;.

Aby oceni¢ skuteczno$¢ systemu start-stop pomiary emisji toksycznych i szkodliwych
sktadnikéw gazéw wylotowych przeprowadzono dla nieaktywnego i aktywnego systemu. W celu
poréwnania obu przejazdéw gltownym kryterium byla $rednia predkos¢, ktorej maksymalna
wzgledna roéznica wynosita 5%. Pozwalalo to na oceng¢ skuteczno$ci dziatania systemu start-
stop. Udzial czasu pracy tego systemu okreslono na podstawie wyznaczonej charakterystyki
udziatu catkowitego czasu pracy odniesionego do jednostki napgdowej pojazdu. Najwickszy
udzial czasu uktadu start-stop dla pojazdu A wynosit 5%. Natomiast dwukrotnie wigkszy udziat
zanotowano dla pojazdu B i1 wynosit on 10%. Na podstawie otrzymanych wynikdw mozna
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stwierdzi¢, iz w przypadku pojazdu A doszto do 6-krotnego wylaczenia silnika. Emisja CO, w
tych obszarach wynosita okoto 0.

Ponadto mozna stwierdzi¢, ze w trakcie pierwszej czgsci testu (0-600 s) maksymalne
warto$ci emisji dwutlenku wegla byly wyzsze niz dla drugiej potowy testu. W przypadku NOx,
CO oraz THC zaobserwowano podobng tendencje co dla emisji CO2. Wnioskowa¢ mozna, 1z
reaktor katalityczny DOC w poczatkowej fazie testu nie uzyskat temperatury light off. Na
podstawie przeprowadzonych pomiaréw wyznaczono emisj¢ drogowg CO2, NOx, CO, THC oraz
przebiegowe zuzycie paliwa. Uzyskane wartosci odniesiono do limitow okreslonych norma Euro
5. Wyznaczono rowniez efektywno$¢ zastosowanego systemu start-stop. 1 tak, dla pojazdu A
aktywny system skutkowat obnizeniem:
emisji CO2 o 10%,
emisji NOx o 7%,
emisji CO o 8%,
emisji THC o 15%,

e przebiegowego zuzycia paliwa o 11%.

e przebiegowego zuzycia paliwa 0 9%.

Dla pojazdu B zarejestrowano spadek:

e emisji COz 0 7%,

e emisji NOx o 8%,

e emisji CO o 10%,

e emisji THC o 10%,

e przebiegowego zuzycia paliwa 0 9%.

Powyzsze wyniki potwierdzajg stluszno$¢ stosowania systemow start-stop we wszystkich
kategoriach pojazdow, poniewaz ich aktywne dziatanie obniza emisj¢ gazow wylotowych oraz
przebiegowe zuzycie paliwa.
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POJIb CBOAHBIX TABJIMNI ITPU OBPABOTKE JAHHBIX

OBunnnukoBa A.O., Domenok A.C.,
Hayunsiii pykoBoautens: ['onmgoduna T.A.
Benopycckuii rocynapcTBeHHBIN YHUBEpCUTET TpaHcnopTta [ 'omens, Peciybnuka benapych

In connection with the growth in the volume of information flow requiring timely
processing, the importance of computer technologies, in particular summary tables, is growing
more intensively. They allow you to group data from several sources according to a large
number of indicators, which significantly speeds up data processing and provides them to the
user in a form convenient for him.

B Hactosiiee BpeMs QJIEKTpPOHHBbIE TaOJIMIBI SIBISIFOTCS HEOTHEMJIEMOW YacThiO
MPOrPaMMHOTO OOECIEeUeHHUsl TEePCOHATBHBIX KOMIBIOTEpOB. MX oO0mupHOE MpHUMEHEHHE
OOBSCHSIETCS TIPOCTOTON OCBOCHHS, HAIMYHMEM IIMPOKOTO CIEeKTpa (YHKIHMK AJis paboThl ¢
JTaHHBIMU, HHCTPYMEHTATBHBIX CPEICTB arperupOBaHuUs U KOHCOIHIAIIUHU TaHHBIX.

[Ipu ucnonap30BaHUM TAOIUYHBIX MPOIIECCOPOB BO3MOXKHO HE TOJIBKO OCYHIECTBISATH BBO/,
XpaHEHUE U KOPPEKTUPOBKY OOJIBIIOTO KOJIMYECTBA JAHHBIX, CO3/1aBast JOKYMEHTHI IJisi cOopa u
aHaiM3a WHGQOpPMaNMHU, HO U AaBTOMAaTHYECKHM OOHOBIATH pE3yJbTAaThbl BBIYMCIECHUN MpU
W3MEHEHUU UCXOIHBIX JAHHBIX, CTPOUTH PA3IMYHOTO POJIA IUATrPAMMBI U IpaduKu.

TaOnuuHbIl mporieccop MO3BOJSET BBIMOMHATH Takue (QYHKIUU, KaK COCTaBlICHUE
CIIMCKOB, CBOJHBIX TaOIHWIl, COPTUPOBKY W TPYIIUPOBKY HH(POpMAIUHU, HU3BJICUCHUE €€ U3
BHEUIHMX 0a3 J[aHHBIX, BBIUYMCICHHE OOIIMX UM MPOMEXKYTOUHBIX HTOTOB, oOOecredeHue
0€30MacHOCTH, BO3MOXHOCTh PAa0OTHI C TPEXMEPHOW OpraHU3alMedl SJIEeKTPOHHBIX TaOIUII,
pa3paboTKy MakpOKOMaH, HACTPOHKY cpebl 0]l HOTPEOHOCTH MOIb30BATEIIS.

JlJiss IOBBIMIICHHUSI CKOPOCTU OOpPabOTKM JaHHBIX MPUMEHSIOTCS CBOJHBIEC TAOIHIIBI — 3TO
Ta0JIULBI, B KOTOPBIX JTaHHBIE TPYIIUPYIOTCA MO Pa3IMYHbIM KPUTEPUSM, HEOOXOAMMBIM IS
3amanus Gopmyn u GyHKIUH, aHaMM3Wpyrommx AadHble. CBomHas TabnmuIa CyMMHUpPYET
MH(OPMALIHIO U3 KOHKPETHBIX MOJIeH crrcKa uin 0a3bl JaHHBIX.

B kadecTtBe mpumepa aHanmm3a CTATUCTHYECKUX MAHHBIX PACCMOTPUM HH(MOPMAILIUIO O
JIOPOKHO-TPAHCTIOPTHBIX MpouciiecTBusax 3a 2020 roa. B cBiI3uM ¢ pocToM KOJuWYecTBa
TPAHCIIOPTHBIX CPEJICTB HA YJIHIAX, HEKOMIIETEHTHOCTHIO YYaCTHUKOB JJOPOYKHOTO JTBUKEHUS U
HEOCBEJIOMJICHHOCTBIO HEKOTOPOM dYacTh TmemexodoB ypenuuwioch uwuciao JTII. B
CUCTeMAaTH3allMK JIaHHBIX 00 aBapHsaX TaK JK€ OCYIIECTBISCTCS IMPU TOMOIIHM TaOIHMYHBIX
MIPOLIECCOPOB.

OpauM u3 THaBHBIX (AKTOPOB, BIMSIONIMX HA KOJHUYECTBO JIOPOKHO-TPAHCIOPTHBIX
MPOMCHIECTBUM, SBISAIOTCA MOroaHble ycinoBus. CrpynmupoBaB U MPOaHAIM3UPOBAB
MHPOPMALIMIO O KOJHMYECTBE JOPOKHO-TPAHCHOPTHBIX mpouciiecTBUil 3a 2020 r mpu SICHBIX
MOTO/IHBIX YCIIOBUSIX, MOKHO YBUJETh, YTO KOJIWYECTBO MOTHOMINX COCTaBHIIO 23 yenoBeka: 12
nermexonoB (kareropus 1, Bua 1) u 10 Benocuneancros (kareropus 3, Buj 6), panenbix- 111( u3
HUX 87 Tenexo 0B 1 24 BEIOCUTICIUCTA) .

Takxke, Ha KOJIMYECTBO IOPOKHO-TPAHCIIOPTHBIX NPOUCIICCTBUN BIMSIOT U CBETOBBIC
ycnoBus. PaccmoTpeB nH(popMaInio 0 KOJIUYECTBE JTOPOKHO-TPAHCIOPTHBIX MPOUCIIECTBUN 3a
2020 r B cBeTiO€ BpeMsi CYyTOK, MOKHO YBHJIE€Th, YTO KOJHYECTBO MOTHOMIUX cocTaBmio 11
yesoBeka (M3 HUX 6 TENIeX0A0B U 5 BEIOCUTICAUCTOB), paHeHbIX - 101( u3 HUX 73 memexonoB u
28 BEJIOCHUIICIUCTA).

[lo pesynbraraM wucCleOBaHUM, NEMIEXOAbl W BEJIOCUIEAMCTBl CUUTAIOTCS CAMbIMHU
HE3aIUIIICHHBIMU YYaCTHUKAMH JIOPOKHOTO JABHKEHUS.

Takum oOpa3om, MH(GOPMAIMOHHBIE TEXHOJOTUU HIPAlOT OIPOMHYIO POJb B Pa3BUTHUU
COBpeMEHHOro oOmecTBa. VX Monenu MO3BOJISIOT MPOCYUTATH M CIIPOTHO3UPOBATH Ba)KHBIC
Pe3yNbTaThl HEKOTOPBIX UCCIIEIOBAHMI, BEICUNTATh CTATUCTUYECKHE JTAHHBIE.
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CBITOI}I/Iﬁ JOCBIJ PO3BUTKY TPAHCIIOPTHOI'O TYPU3MY
TA MOTI'O IIEPCIIEKTHUBHU 3ACTOCYBAHHS B YKPATHI

I'maguyk B., cT. rpynu Y318118,
HayK. kepiBHHK: jou. [Tonenyiiko A.b.
JIbBIBCHKHIT THCTUTYT YKpaiHCHKOTO JE€PIKAaBHOTO YHIBEPCUTETY HAYKH 1 TEXHOJIOT1H

The research work highlights the world experience in the development of transport
tourism and its prospects for application in Ukraine. Before the beginning of the active
development of air and road transport in the middle of the 20th century. the railway remained
the main means of transportation for travelers. Gradually, as technical progress intensified,
road and air transport took over a significant share of traffic. But the creation and
commissioning of high-speed railways in both Europe and East Asia has restored railways to
their former importance and competitiveness.

J10 TOSIBM aKTUBHOT'O PO3BUTKY IMOBITPSHOTO 1 aBTOMOOITBHOTO TPAHCIIOPTY B CepeAMHI
XX CT. 3ai3HUI 3aJIMIIAIacs TOJIOBHUM CIOCOOOM TEPEeMIIIeHHS MOJAOPOXKYIOUNX JTFOICH.
[TocTynoBo, y Mipy NOCHJIEHHS TEXHIYHOTO IpPOTrpecy aBTOMOOUTBHUM 1 MOBITPAHUI BUIM
TPAHCIOPTY B3sUIM 3HAYHY YacTKy IlepeBe3eHb Ha cebe. AJie CTBOpPEHHS 1 BBEACHHS B
eKCIUTyaTallil0 MIBUIKICHUX 3alli3HWYHUX Marictpaineil sk B €Bpomi, Tak 1 B CxigHid A3il
MTOBEPHYJIO 3aJT13HUII KOJMIITHIO 3HAYUMICTh 1 KOHKYPEHTOCITPOMOYKHICTb.

Oco0muBO MOMYJSApHUNA 3aJII3HUYHMNA TypusMm cborofni y @panmii, HimeuunHi,
[eimapii, CIIA Ta Kutai. Poa3uHKOI0 3ali3HUYHOTO TYPU3MY CTa€ MOAOPOXK HA PETPo-
noi3ai. HaiiBimomimmii moi3zn «Cxigauii Excripecy («Orient Express»).

B Awmeputii 3ami3HUYHMIA Typu3M TaK CaMO aKTHBHO po3BUBaeThbesa. Cepen HaWO1IbIT
BIJOMUX MapIIpYTiB BapTo Big3HAuuTH: «TpaHc-AMepuka» (TPUBAIICTIO JBaHAIUATH A0 3
Bammnrrona B Jloc-Anmkenec 3 3ynuakamu B YapascToni, HoBomy Opineani, CaH-AHTOHIO 1
Enb-Ilaco); «Tpanc-Kanaga» (mecarunenna noisnka 3 BankyBepa B MoHpeanb 3 3ynMHKaMu B
Binninesi ta OrraBi); «Tpanc-ATnanTtuka» (moizaka 3 Manarya B [IyepTo-MOHT 110 TiBI€HHOTO
kpato I[liBnennoi Amepuku 3 3ynuakamu B ['yaskinb, Jlimy 1 Cantbaro). 3ani3sHUYHI TYpHUCTUYHI
MapmipyTH € 1 B A3ii - [agonesii ta [aaii 1 Kurai. [lle omHuM BaKJIMBUM BHUIOM TPAHCIIOPTHOTO
TypU3My € BOAHHIA Typu3M. J{OCTiKeHHS TaHUX CTATUCTUKHU JIA€ T1ICTaBU BBAXKATH, IO CEKTOP
MOPCHKOI'O BOJHOTO TPAHCHOPTY €KOHOMIKM YKpaiHU B IIUIOMY MOKE CTaTH MPUBAOIUBUM AJIS
PO3BUTKY KPYi3HOTO Oi3HECY Ta 3aTydCHHS.

3a omiHKaMH €KCIepTiB, 6,12 MIH MacakupiB KPYi3HUX CyJACH BUPYIIUIU y KPYi3H 3
noptiB €Bpornnt y 2015 pori. €Bponelickkuii puHOK 30inbmmBes Ha 111% 3a ocranHi mecsTh
pokiB. Sk cBimuath nani 2015 poky, Typuctu 3 YopHoMopchkux Kpain (Pocis, Ykpaina i ['py3is)
CTaHOBJIATH A0 1,7% eBponeichbkoro KpyizHOTO PUHKY.

3MIMCHUBIIN aHaJIi3 CBITOBOTO JIOCBIYy JEP>KaBHOTO yMPABIIIHHS MpoiiecoM GOpMyBaHHS
TYPUCTHUYHOT'O TIOTEHIIIATY, TOLIIEHO 3pOOUTH TaKi BACHOBKU:

1. 3araJIbHOIO CBITOBOIO TEHJICHIIIEIO0 € CIPUSIHHS PO3BUTKY TYPUCTHYHOI raimy3i Ta GOpMyBaHHIO
TYpPUCTHUYHOTO TIOTEHIIady KpaiHW, CTBOPEHHS €(QEKTHBHHX JEp>KaBHO-YIPaBIiHCHKUX
IHCTUTYLIH, [0 KOMIIETEHIIT SKUX HAJIEeKUTh TYpPUCTUYHA Tally3b, HaJaHHS 3HA4YHOI
1HBECTULIIHHOI TonoMorH sl (JOPMYBaHHSI TYPUCTUYHOTO MOTEHIialy Ta CIPHUSHHS PO3BUTKY
OCHOBHHMX TYPHUCTHYHUX PETIOHIB JIEPKaB.

2. MpUKJIAAU JOCTIDKEHUX JIep’KaB CBIAYATh MpO Te, M0 YKpaiHa, MalOuu BEIUKY KIJIbKICTb
VHIKQIBPHUX Ta PI3HOMAHITHUX MPUPOTHUX Ta ICTOPUKO-KYJIBTYPHHX TYPHUCTUYHHUX PECYpPCIB,
MMOBUHHA 32 JOMIOMOTO0I0 €()EKTUBHOTO JACPKABHOTO YIIPABIIIHHS CIIPUSITH TpoIiecy (GOpMyBaHHIO
CBOTO TYPHCTHYHOI'O IIOTEHIIaly SK YWHHUKA KOHCOJIJalii YKpaiHCHKOTO CYyCHiJIbCTBa Ta
CTBOPIOBATU CIIPHSATIMBI YMOBH 3 OOKY ACpPKABHOTO YIPABIIHHS IS PO3BUTKY TYPUCTHUYHOL
rayysi, siK 11e poOJIsATh BiIOMi TYpUCTUYHI KpaiHH.
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TEXHIKO-EKOHOMIYHI ACIIEKTH )
PO3BUTKY BUCOKOIBUJAKICHOI'O PYXY HA 3AJIIBHUIAX YKPAIHHU

Pyuka O.€. — ctygent rpynu JII' 20118, JII YIYHT,
HaykoBuil koHcynbTaHT — lapryn T.O., a.nexn.H., mpodecop, JII YIVHT
JIbBIBCHKHIT THCTUTYT YKpaiHCHKOTO JEPKAaBHOTO YHIBEPCUTETY HAYKH 1 TEXHOJIOT1H

VYkpaiHa Mae oJIHy 3 HAMOUTBIINX 3aTI3HUYHUX MEpEeX B €BPOII, sSKa MPOMYCKAE 3HAYHY
YaCTUHY BaHTKHUX 1 NAaCAKUPCHKUX MOTOKIB. 3aII3HUYHHUNA TPAHCIIOPT 3aiiMa€e MPOBiTHE Micle
B 3arajpHId TpaHCHOpTHIA cuctemi. [ligBuieHHs eGEeKTUBHOCTI pOOOTH 3ai3HUYHOTO
TPAHCHOPTY 3HAXOIAMTHCA B TICHOMY 3B'S3Ky 3 BHpIIIEHHAM TNPOOJIEMH MiABUILECHHS
mBuakocren. [HTerpamis Ykpainu no €C nepenbdadae HEOOXiAHICTH yHIdIKaIli 3ali3HUI 10
€BPOTNENUCHKUX CcTaHAapTiB. OIHUM 13 BETMKOMACIITAOHUX IHHOBAI[IMHMX MPOEKTIB B yMOBax
pedopMyBaHHS TalTy31 € BIPOBAKEHHS Ta OpraHi3allis MBUIKICHOTO MAaCAKUPCHKOTO PyXY.

HIBuaKiCHUIA PyX MacaXUPCHKUX MOI3/1iB Ja€ 3MOTY CKOPOTUTH BUTPATH Yacy MacakupiB
Ha MOT3JKY 1 TUM CaMHM IiJBUILUTH SAKICTh TPAHCIIOPTHUX MOCIYT.

B Vkpaini miarotroBka g0 opraizaiiii BUCOKOUIBUIKICHOTO pyXy BeaeThes 3 2002 poky.
Buxonsuu 13 3aBIaHbh CTBOPEHHSI BUCOKOIIBUAKICHOT Mepexi 3amizHuils (BLLIM), reorpadignoro
MOJIOKEHHS YKpaiHu, aAMiHICTPATUBHOTO MOy PErioHIB, PO3TAlIyBaHHSI MICT 1 €KOHOMIYHOL
CHUTYyallii, 3alporoOHOBaHAa MepeXa BHCOKOIIBUAKICHMX MaricTpaieil 3arajbHOI0 JOBXHHOIO
noHax 3 tuc. kM. /i momanmpmioro mMiJBUIICHHS KOHKYPEHTOCIPOMOXKHOCTI 3ali3HUYHHUX
MACaKUPCHKUX TepeBe3eHb B YKpaiHi HeoOximHo moOyayBatu BIIIM s mBHAKOCTI pyxy
noizaiB 300 — 350 kmM/roj Ta BKIIIOUNATH YKPATHCHKY BHCOKOIIBUAKICHY MEPEXKY y €Bpa3iiChKHiA
TPaHCHOPTHUN TpOCTip. PO3BUTOK BHCOKOMIBUAKICHUX MaricTpajied OKpEMHX €BpOINEHCHKUX
KpaiH, a TOTIM CTBOPCHHS 3araJlbHOEBPONEHCHKOI BHCOKOIIBHAKICHOT 3aJTi3HMYHOI MEpEexi,
MOCTAaBWJIM TIUTAHHS MPO CYMICHICTh TEXHIYHHMX NMPHUCTPOIB OKpeMux HarioHaibHuX BIIM Mmix
co0or0 (pyXoMOro CKJaay 1 CTAaIllOHApHUX MPHUCTPOIB). 3 BUHUKHEHHSM 1€ MIKIEpKABHUX
BHCOKOIIBHJIKICHUX MaricTpajeil JOBeNOCs IMOBEPHYTHUCS [0 MUTaHb TEXHIYHOI CyMiCHOCTI
TEXHIYHHUX 3aCO0i1B.

B Vkpaini 1i nutaHHs B cTanii AOCHIHKEHb, OCKUIBKH MOTPEOYIOTh YAOCKOHAJICHHS
3aKOPIOHHI METOJMKH PO3pPaxyHKy TEpPCHEKTHUBHOI MOOUIBPHOCTI HaceJeHHs YKpaiHu 3
ypaxyBaHHSIM  TpaH3UTy, OpraHizamiiiHi ¥  TeXHIYHI MNEpeayMOBH  BIPOBAKCHHS
BHCOKOIIIBHJIKICHOTO pyXy (BHOIp MIMPUHU KOJii, OCHOBHUX KOHIIENTYaJbHHUX MIiAXOIIB 0
1HPaCTPyKTYpH 1 Opraizaiii BUCOKOIIBHUIKICHOTO PyXy TomI0). Ha BUCOKOIBUAKICHUX JIIHISX,
SKI MarlOTh MPOEKTHY MBUAKICTH JiHII 300 xM/rox abo Oinblie, 3a3BUYail HEMae BaHTAKHUX
nepeBe3eHb (aje € MOOJWHOKI BUMAAKU JIETKUX, HAMPUKIAA, TOITH 1 MOCUJIOK, BaHTaXHHX
NepeBe3eHb, sIKI CTBOPIOIOTh HABAaHTA)KEHHS Ha BICh, MOPIBHAHHE 3 MACAXUPCHKUMH MOTATaMH,
1110 103BOJISIETHCS HA IUX 3aJI3HUIIX).

AKTyaJlbHUM 3aBIaHHSM CBHOTOJICHHS € PO3poO0Ka HAYKOBUX IMIJIXOJMIB 1 MPAKTHYHHUX
peKOMEHAAlIN 1100 BHU3HAYCHHS TEXHIYHUX MOXKJIMBOCTEH CTBOPEHHS BHCOKOUIBHJIKICHUX
Marictpajied B YKpaini. A s IbOTo, TIEPII 3a BCE, MOTPIOHO PO3POOUTH TEXHIYHI BUMOTH 1
HOPMH TIPOEKTYBaHHS TpPacu BHCOKOIIBHJKICHOI Marictpaii, OOIpYHTYBaTH MaKCHMAaJbHO
JOTMYCTUMY IIBUIKICTh, palliOHaIbHI KOHCTPYKIII KOJIMHOI 1HQPACTPYKTYpH Ta IOCITIJIUTH
JUHAMIYHI IPOLIECH B3a€MO/IIT 3aJII3HHYHOI KOJIii 3 BUCOKOIIBHIKICHIM PYXOMHM CKJIAZIOM.

3rimHo 31 cBiTOBUM nocBigoM, OyaiBHunITBO BIIIM HEoOXimHO BBOIWTH MOETAITHO, MIPH
6e3nocepeHbOT MIATPUMKH Y (iHaHCYyBaHHI [lepkaBy, IHBECTULIHHUX 1 KOHIIECIHHUX KOMIaHIMH.
[Tpu peamizaiiii BUCOKOMBHUAKICHOTO PyXy HEOOXITHO 3B's3aTH OCHOBHI T'YCTOHACEJICHI pallOHU
KpaiHH 3 BEJIMKHUMH MiCTaMHU €BPOTIEHCHKUX KpaiH.
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Ha mamwit moment @Dimis «YkpaiHChka 3alli3HWYHA MMBHJKICHA KommaHismy AT
«YKpalHCbKa 3aJi3HHULSD» — €IUHUN JEp)KaBHUH ONeparop MacCaKUPChKUX —3ali3HUYHHUX
MepeBe3CHb, B EKCIUTyaTallii IKOTr0 3HaXOUThCS HOBITHIN PyXOMUM CKITaJI:

— 10 enexrpomnoizaiB BupooHunTBa Komnanii Hyundai Rotem (Pecmy6mika Kopest);

— 2 moi3au JokoMOTHUBHOI TArM BupoOHHNTBA [IAT «KprokiBcbkuii BaroHoOyaiBHUMA
3aBoq» (ITAT«KBB3»);

— 2 nBocucteMHi enektponoiznu Exp-1 supoonunTea [TAT «KBB3»;

— 2 enexrponoizau Skoda BupoOHunTBa Skoda Vagonka.

BnpoBamkeHHs MBUIKICHOTO pyXy B YKpaiHi K crocoOy miaBUIICHHS €()EeKTUBHOCTI
3aJI3HUYHUX TMaCaKUPChKUX IMEPEeBE3eHb BIUIMBAE Ha IMiJBUIICHHS KOHKYPEHTOCIPOMOXKHOCTI
MIBUKICHUX TO13/iB. 3alIpOBaPKyBaTH BUCOKOIIBUAKICHUNA pyX B YKpaiHi HE0OXiTHO, OCKITbKH
[Ie HarajbHa MOTpeda ChOTOACHHA. AJjie ISl mpobiema J0Ci He BUPILIYETHCS 3a BiJCYTHOCTI
HEOOXITHMX KOITIB B YKp3ami3HWI Ta Or/KeTI KpaiHW. 3a yMOBHM YCIHINIHOI peamizaiii
Harmionanenoi crparerii — 2030 Drive Ukraine no 2030 poky moxna Oyzae 3aminutu 100%
JIOKOMOTHBIB Ta OHOBUTH BaroHHUH mapk Ha 100% (BiAMOBITHUN KOHTPAKT BXKE IMTIAMUCAHO MiX
VYkpaanizauiieto ta General Electric), 3amMiHUTH KOJNii Ha 3a3HAYCHWX HAmNpsMax Ha KOMil
€BPOIIEHCHKOTO CTAHIAPTY, IO JaCTh 3MOTY IHTETPYBaTHCS B CTPYKTYpy €C.

MaiiOyTHe maca)XUpPChbKUX TepeBe3eHb Ha 3aII3HUYHOMY TPAaHCHOPTI YKpaiHU 3a1eKHUTh
BiJI TIOJIAJIBIIIOTO PO3BUTKY 1 BIIOCKOHAJICHHS IIBUJIKICHUX MaricTpajieid, a Hajalli — CTBOPEHHS
BHCOKOIIBHJIKICHOI MEPEXKI.
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HJIAXHW BAOCKOHAJIEHHSA ITIEPEBI3ZHOI'O ITPOLECY 3EPHOBHUX
BAHTAXIB HA CTAHIII TEPHOIILIb

MymmHachka H.A — marictp,
HAYKOBUH KEPIBHUK - K.€.H., fo1eHT Opnoscbka O.B.
JIbBIBCHKHIT THCTUTYT YKpaiHCHKOTO JEPKAaBHOTO YHIBEPCUTETY HAYKH 1 TEXHOJIOT1H

3 orsgAay Ha OCTaHHI POKH TIEPEBE3CHHsI 3E€PHOBUX BAHTAXKIB 3aZHUIIMU Y KpaiHU
MOCTIHO 30inbInyeThesi. B 3aranmpHOMYy 00csru mepeBeseHHs AT «YKp3ami3HHUISD) 3epHOBUX
BaHTaxIB ckianae 9-11% Ta mocinaloTh 4eTBepTe MiICIe B CTPYKTYpl BaHTaKONEpeBE3eHb. Y
MailOyTHbOMY akI[iOHEpHE TOBAapUCTBO Ma€ HaMip 30UIBIIMTH YacTKy TaKuUX NepeBe3eHb. s
MIPUKJIIATy, MOXKEMO PO3TIISIHYTH OOCSATH MEepeBe3eHb 36PHOBUX BaHTaXXIB Ha cTaHIlii TepHOIIb.
Cranuist TepHonine Bxoauts y nianopsakyBanus BCII « TepHominbebka IUPEKIist 3aTi3HIYHUX
MepeBe3eHbY». 32 OCHOBHMM NPH3HAYCHHSM 1 XapakTepoM poOOTH IIe BY3JI0Ba, a 3a OOCSATOM
BUKOHYBaHOi poOOTH — Tmo3akyiacHa craHimis. JlaHa craHIis 103BoJisie 00cayroByBaT 65,2 THC.
TOHH BaHTaXiB Ha J00Y.

PosrnsiHeMoO BHWKOHAHHS HaBaHTAXCHHS 3€PHOBHX BAHTAXIB CTaHINE TepHOMUTb 3a
nepion 2018-2020pp. i 3a 11 micsauiB 2021 p. Ta npoananizyemo ix. [Iporsirom 2018 poky i 1o 11
MmicsmiB 2021 poky BinOyBaeTbcs 30LIBIICHHS KITBKOCTI TOHH HaBAaHTAXEHHS 3€PHOBHUX
BaHTaXIB 1 BIAMOBIMHO 30UIBIICHHS BHKOPHUCTOBYBAHHWX BAaroHIB-3€PHOBO3IB IS iX
TIepeBE3CHHSI.

Cranuiero TepHOIiIb MPOBOAUTHCS BIAMPABICHHS 36PHOBUX BAHTAXIB y KOHTEHHEpax Ta
CreIiaji3oBaHMX BaroHax 3epHoBo3ax. JlaHi BaHTaxki BIANPABISIIOTHCS TNPU3HAYCHHSM Ha
cranmii Ogecpkoi 3amizuuili (Hopaomopcerka (ekcr.) Ta Oneca-Ilopt (ekcr.), micist 40ro BOHU
MEePEBO3ATHCS BOAHUM TPAHCIOPTOM 3a KOPJOH. 3TiTHO PO3PaxyHKIB Ta JOCITIDKCHb BHUJIIB
BIJIIIPAaBOK, MOKEMO 3a3HAYMTH, 10 Tapud Ul TPYNOBOi BiAMpPaBKUA B KUIBKOCTI 50 Barosis-
3epHOBO31B Oyne ctaHoBUTH 1 814 705 rpH, 11 MapmIpyTHOL 3 TUMU X TOKa3HUKaMu — 1 454
705 rpH B 00uABI cTOpoHH, 1110 Ha 20% MeHIIIe y MOPIBHIHHI 3 Tapu(oOM Ha rPYMNOBY BiANPABKY.
Skio mopiBHIOBATH J1aHI BUIW BIJIPABOK TO BapTO 3a3HAYMTH, 11O TPYMOBA BiJlIpaBKa MOXKE
BKJIIOYATH B ceOe MEHINy KUIbKICTh BaroHiB, B TOW Yac K MaplIpyTHa BiAINpaBKa BKIIOYAE HE
MeHIe 44 pyxoMHX OJHMHHMII 1 CKJaJ TaKoro Ioi3aa He Po3(OpPMOBYIOTh aX 10 CTaHIIIi
npu3HayeHHs. s TpynoBoi BiIIPaBKH MPH PO3PAXYHKY Tapu(y BUKOPHCTOBYETHCS IIBUAKICTD
nepeBeseHHss 200xkm/rox, mis MapmpyTHoi 320 KM/roa, 10 TPH BU3HAYEHHI HOPMATUBHOL
KUTBKOCTI A10 JOCTaBKH BaHTAXXy CTAHOBUTH JJIS TPYNOBOT - 4 100H, a IIst MapLIpyTHOT - 2 J00H.

OTrxe, I BIOCKOHAJICHHS TIEPEBI3HOTO TMPOIECY 3€PHOBUX BaHTaXIB Ha CTaHIIIT
TepHominb, MOXXHa OpraHi3oByBaTH NEPEBE3E€HHS 3EPHOBUX BAHTAXIB MapLUIPyTHUMU
BiInpaBkaMu. TakuM 4YHHOM, JOCTaBKa 3CPHOBHX BaHTAXIB [0 CTaHIl NpH3HAYCHHS
CKOPOTHUTHCS, 110 JO3BOJIUTH 30€pErTH IUIICHICTh Ta CXOPOHHICTh JAHOTO BaHTAXY, MOJETIIUTh
oOopMIIEHHS TIEPEBI3HUX TOKYMEHTIB, OCKUIbKH TEPEBAXKHO TaKi MOi3AM KypCyIOTh 32 OJHUM
MEPEBI3HUM JIOKYMEHTOM. | OZHMM i3 HaMBa)KIMBIIIUX AaCHEKTIB € Te, IO Tapu(HI BUTPATH
TaKAM BHUJIOM IIEPEBE3CHHS OYAyTh 3HAUHO HIDKYAMHU.
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