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FRI-2.209-1-TMS-01

STATE OF ROAD SAFETY IN THE REPUBLIC OF BULGARIA'!

Eng. Plamen Rusev

Department of Transport,

“Angel Kanchev” Univesity of Ruse
Phone: (+359) 082 888 605

E-mail: plamenrusev1997 @abv.bg

Assoc. Prof. Daniel Lyubenov, PhD
Department of Transport,

“Angel Kanchev” Univesity of Ruse
Phone: (+359) 082 888 605

E-mail: dliubenov@uni-ruse.bg

Abstract: Along with the positive impact on the state’s economy and the creation of amenities for people,
motorization also creates negative phenomena, which have been very strong in recent years in big cities: human
casualties; material damages; environmental pollution, etc. The study and analysis of road safety in Bulgaria is a
significant and important issue. Data are presented and an analysis of road injuries in Bulgaria for the period 2011 -
2020 is made.

Keywords: Republic of Bulgaria, Road Safety

BBBEJIEHUE

B moutn BCHYKM pPa3BUTH CTpaHU BTOpaTa IMOJIOBMHA Ha XX BEK CE XapaKTepu3upa ¢
yBEIIMYaBaHE HA IPEBO3UTE C aBTOMOOWIIM U HAMAJISIBAHE HA MTPEBO3UTE C APYTH BHIOBE TPAHCIIOPT.
[IpakTuyecku TsxHaTa paboTa € HEBb3MOXKHA 0€3 M3IMOJI3BAHETO HA aBTOMOOMIIM, KOUTO CBBP3BaT
TOBapo M IMBTHUKOOOpa3yBalllUTe MYHKTOBE ¢ rapute W Jjerumarta. [lo nannu Ha [State Agency
Road Safeti, 2020] xbM kpas Ha 2019 r. B Bbarapus ca peructpupanu 3 752 566 mpeBO3HH
cpenctia. I[Ipe3 2018 r. e ca 3 664 621. Haii-muoro perucrpupanu MIIC 3a 2019 r. uma B o6nact
Codus (cronmuua) - 836 972 u obnact [1noenus - 351 767.

3aeqHO C TOJIOKHUTETHOTO BIMSHUE BHPXYy MKOHOMHKATa Ha Jbp)KaBaTa M CH3/IaBaHETO Ha
ynoOcTBa 3a Xopara aBTOMOOMIM3AIMATA MOPaKIa U OTPUIIATETHH SIBJICHUS, KOUTO MHOTO CHJIHO
ce TpOSBSABAT Mpe3 IOCIEAHUTE TOJWHH B TOJEMHUTE TPAJOBE. YOBEIIKH >KEPTBH; MaTCpPHAITHH
IIeTH; 3aMbPCSIBaHE HAa OKOJIHATA Cpefia U .

N3cnenBanero u aHamu3upaHeTo Ha 0€30MacHOCTTA Ha IBUYKEHUETO IO ITbTHUIATa B ObJArapus
¢ 3HaYMM W BaxkeH BhIpoc [Atanasova P., 2019; Balbuzanov T., 2019]. B ta3u Bpb3Ka € U 1enira Ha
Ta3u padora.

N3J10KEHUE

Cpennara Bb3pacT Ha aBTOMOOMIIHUA Napk B bwirapus e Bucoka. [IpeBo3Hute cpeacrtsa Haj
15 ronunan npencrasngaBat noutu 63%, a te3u Haa 20 rogunu HaaxBBPIAT 30%. CpenHarta Bb3pact
Ha JIEKUTEe aBTOMOOMIIN € o1l rno-Bucoka. bimso 70% ot 1ax ca Hax 15 1. [Ipe3 2019 r. B ctpanara
ca HacTenuiu 6 730 Texxku IITII, B xouto ca yuyactBamu 6mau3o 7 000 nexku aBromoOuina [State
Agency Road Safeti, 2020]. Ha ¢ur. 1 ca npencTaBeHH IaHHU 3a Bb3pacToBaTa CTPYKTypa Ha
aBTOMOOWJIHUS Napk Ha bearapus mo BUI W TOAMHA Ha IbpBa perucrpauus KbM kpas Ha 2018
[State Agency Road Safeti, 2020].

! JloknaxsT e IpefcTaBeH Ha CTYAEHTCKATA HAYYHA CECUS HA ............... 2021 B cekrust TpaHcnopT u
MAallIMHO3HAHHE C OPUTMHAIIHO 3arjiaBue Ha Obirapcku e3uk: ChCTosiHME Ha 0€301acHOCTTA HA JABMIKEHHETO I10
mpTHmara B PemyOnmka benrapus.
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@wr. 1. Bp3pacToBa cTpykTypa Ha aBTOMOOMIIHUS Mapk Ha bearapus

IIpe3 2020 r. B crpanara ca peructpupanu 28 103 mbTHOTpaHCHOPTHU IpouswecTBus. OT
Tsx 5710 ca texxu npTHOTpaHcnopTHU npousiiectsus (TIITII), npu kouto ca 3arunanu 463 u ca
panenu 7121, ot xouto 5565 nexo u 1556 TeKKO paHEHH YYaCTHULM B JIBUKEHHETO 110 IIbTUILATA.
ITpe3 2019 r. ITTII ca 6unu 35 139, ot Tax TIITII ca 6unu 6730. 3a chiaTa roAMHA 3aTMHAIKTE Ca
ounm 628, xaro npe3 2020 . ce otunta Hamanenue cbe 165 [https:/www.mvr.bg, 2021]. Ha ¢wur. 2
ca npezacraseHy JaHHM 3a 3aruHanute npu [ITII B bearapus 3a nepuona ot 2011 go 2020 r.

800
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700 657 660 — —
— 601 601 [— ] 11 628
600 — —

3ATUHANN, BP.

500 463
400
300
200

100

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

rOANHA

@ur. 2. 3arunanu npu [ITII B bearapus

B nepnoma or 2011 r. mo 2020 r. B crpanara ca 3aruHanu 6319 woseka. CpenHo 3a
pasriienaHus nepuoa ca 3aruBaau mo 632 3a ronuHa. IlocnenHara roguHa OT mepuoja ce
Ha0Ir01aBa HaMassiBaHe Ha 3aruHanute ¢ 27% capsamo 2019r. bposT Ha 3arunanute mpe3 2020 r.
(463) e ¢ 245 no-manbk oT TexHHs MakcumaieH Opou mpe3 2017 r. u 2018 r. (708) wmm ¢ 35%
[https://lwww.mvr.bg, 2021].

Ha ¢wur. 3 ca npeacraBenu nanuu 3a texxkute [ITII u panenure B bwiarapus 3a mepuoaa ot
2011 no 2020 r. B nepuoga or 2011 r. go 2020 r. B cTpanara ca HacTenuiu 68084 Texku IITII.
Cpenno 3a pasraneganus nepuon TIITII ca mo 6808 3a ronuna. O0m0 3a meproaa ca paneHu 85021
goBeka [https://www.mvr.bg, 2021].
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®wur. 2. Texxku IITII u panenn B bearapus

B nepuona ot 2011 r. o 2019 r. B ctpanara ca Hacteiwim 62 374 TIITII u ca panenu 77 900
yoBeka. bpost na TIITII mpe3 2020 r. (5710) e okonmo 1,21 mbTH MO-MaIbK B CPABHEHHE ChC
cpenHus 3a npeaxoauute aeset roauuu (6930) [https://www.mvr.bg, 2021].

AHanu3bT Ha JAHHWUTE 32 PAHEHUTE OIpeneis, Yye T€ C€ MPOMEHST Pa3HOIOCOYHO, KaTo
BBIIPEKU TOBA € HAWIEe TEHACHIMS KbM yBelndaBaHe Ha TexHus Opoi o 2016 r., korato Te ca
Haii-mHOTO — 9374. [Ipe3 cnenBanute 1€ TOAWMHK OOIIUAT OpOil Ha paHeHHUTE HamausBa: mpe3 2017
r. ¢ 694 copsmo makcumanHust Opoit (9374), a mpe3 2018 r. — ¢ 908. Ilpe3 2020 r. OposT Ha
paHenure e Hail-manbk (7121) cnpsimo Benuku roguau ot 2011 r. no 2020 .

Cpennoto pasnpeaenenune Ha TIITII mpe3 2020 r. e mo ~204 TIITII na oGiacTHa TUPEKIKSA
Ha MBP (OIMBP) npu o6mo 5710 TIITII na tepuropusita Ha 28 OJIMBP. Cpennoto
pasmpenesnenue Ha 3aruHanuTe € mo ~17 va OJAMBP npu o0mio 463 3aruHanu, a Ha paHEHUTE € 10
254 na OIAMBP npu ob6mo 7121 panenu. Ilpe3 2020 r. Ha TeputopusiTa Ha cTpaHara B
npuOm3uTenHo Besiko nBananecero TIITIT (12,33) e 3aruBan yosek. [Ipe3 2019 r. Ha TepuTopusita
Ha cTpaHata B npubausutTenHo Besko eaunHanecero TIITII (10,72) e 3aruBanm 4oBek
[https://www.mvr.bg, 2021].

B paznpenenenrero Ha MpOU3IIECTBUATA 10 OCHOBHU NpuurHH 1pe3 2020 r. Hali-BUCOK UMAT
HAaCTBIWINTE MOpagy HapylleHuss Ha Bojauute — 5562 (97% ot obmo 5710 TIITII), c 439
3aruHanu (95% ot Bcuuku 463 3aruHanu) U 6965 panenu (98% ot Bcuuku 7121 paneHn)
YYaCTHUIM B JBM)KEHHETO MO IbTUlIaTa. [I0J00HO € ChCTOSHUETO W 3a MPEeIXOAHUTE rojuHu. B
T1abn. 1 e mpencraBena mHdopmanusa 3a pasnpenenenre Ha TIITIT mpes 2020 r. B bwarapus no
ocHOBHHM npuumHH [https://www.mvr.bg, 2021].

Tabnuya 1. Pasnpedenenue na THTII npe3 2020 no ocrosHu npusuHu

MpuunnHa TN 3aruHanm PaHeHu
Bp. % Bp. % Bp. %
HapyweHue Ha Bogay 5562 97,41 439 94,82 6965 97,81
HapyweHue Ha newexozeL, 43 0,75 4 0,87 40 0,56
MNbTHU ychosuAa 12 0,21 1 0,22 13 0,18
TexHun4yecka HemsnpasHocT Ha MMNC 6 0,11 0 - 8 0,11
HapylweHune Ha NbTHUK 3 0,05 0 - 3 0,04
[pyra npnumHa 83 1,47 19 4,10 92 1,29

[To Haii-BeposiTHA MpUUMHA Hapyulenue Ha neuexodey tipe3 2020 1. ca nHactenumu 43 TIITII
¢ 4 3aruHaym u 40 panenu. [enspT Ha Te3u nmpowmsmiecTBusa € 0,75% ot obmus um Opoii. [lo Haii-
BEpOsiTHA NpUunHa Hapyuwenue na nvmuuk npe3 2020 r. ca nacrenunau 3 TIITII ¢ 3 panenu, Hsama
3arnHanu, kato 3a 2019 r. TIITII ca 4 ¢ 1 3arunan u 3 panenu. [Ipe3 2020 r. mo Haii-BeposiTHA
npuunHa mexuuuecka neusnpasrnocm Ha I1I1C ca nactenunum 6 TIITII ¢ 8 panenu, HsIMa 3aruHaIu.
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[To naii-BepositHa npuunHa nwmuu ycirosusa npe3 2020 r. ca Hacrenuim 12 TIITII, koero e
camo 0,21% ot oOmmus Opoit. Te3u nanHU ompenessaT HeoOX0AUMOCT OT TI0 BHUMATENECH aHaJu3 Ha
Mexanusma u npuuuHute 3a [TTII [https:// www.mvr.bg, 2021].

IIpe3 2020 r., kakTo u npe3 2019 r. Hali-uecTo JOMYyCKaHWTE OT BOJAYUTE HapyLIEHMs ca
CBBpP3aHHU C HechoOpa3zeHa CKOPOCT, HETPABUIHM MAHEBPU M OTHEMaHE Ha MPEIUMCTBO. TexKuTe
IITII nopanu Te3u Tpu BHUJA Ha-ueCTOJONYCKaHU HapylleHus oT Bojauute ca 4209 umu 77,81%
oT 5409 TIITII nopanu HapyuieHHs Ha BOAAYUTE — ITbPBO HapylIeHUE; 3aruHanute ca 341 wunu
79,86% ot 00110 427 3aruHaNu MOpaay HapyIIECHHUs Ha BOAAYUTE — IBPBO HApYILICHHUE, @ PAHECHHUTE
ca 5371 wnu 79,19% ot oOuus Opoit 6782 paHeHu mopaaud HapyUICHHs HAa BOJAYUTE — I'BPBO
HapyLICHHE.

ITpe3 2020 r. texxecrra npu TIITII mo nmpuurmHa HECHOOpa3eHa CKOPOCT CE€ ONMpPEAeis C CIUH
3aruHan B npubmmsurenno Besko aecero TIITIL. C mait-romsm msun ot TIITII mo napymenue Ha
BOJAUUTE HEChOOpa3eHa CKOpPOCT ca HACTHIWIWTE IMOPaaud HEChOOpa3eHa C MBTHUTE YCIOBUS
ckopocT — 982, cbe 107 3arunanu u 1252 panenu [https:// www.mvr.bg, 2021].

3arunanure npe3 2020 r. mopaau HenpaBwiIHA MaHeBpH (127) cienBat HEMOCPEICTBEHO TE3HU
10 MpUYMHA HechoOpaszeHa ckopocT — 158, kaTo paznukara e ¢ 31 mo-manko. O6musT 6poit 285 Ha
3arMHAJIMTE 1O TE3W JIBE NPUYUMHU ChbCTaBisiBa 66,74% ot Bcuuku 427 3aru"anu npu TIITIL,
IIPUYMHEHU OT HAapYILIEHUs Ha BOJla4, U T ONPEeIisd KaTO OCHOBHHU U € ITOYTHU €JHAa U ChLIa TEXKECT
[P IPUYHUHABAHETO OT BOJIaYM HA CMBPT IMPH IbTHU UHIUJICHTH.

U3BOIU

B pesynrar Ha Tazu paboTa € HampaBEHO H3CIEIBAaHE CHCTOSHUETO Ha 0E30MacHOCTTa Ha
JBIKEHUETO 1O IMbTUIaTa B Ha bearaptus 3a nepuoaa 2011 — 2020 roauna.

IIpe3 2020 r. B cTpanara ca peructpupanu 28 103 mbTHOTpaHCIOPTHHU NpousmectBus. OT
14X 5710 ca TeXKH NbTHOTPAHCIIOPTHU MPOU3LIECTBUS, P KOUTO ca 3aruHainu 463 u ca paHeHU
7121 ygacTHUIM B JBUKEHUETO 10 IIbTULIATA.

VYcraHoBsBa ce, 4e CpEeAHO 3a pasriieaHus TEpPHoJ ca 3aruBaivd mo 632 3a roauHa.
[Tocnennara roguHa OT MepHoJia ce HaOI0JaBa HaMalsiBaHe Ha 3aruHanuTe ¢ 27% copsmo 2019r.
bpost na TIITII nmpe3 2020 r. e oxosno 1,2 mbTH MO-MadbK B CpPaBHEHHE CBbC CpEIHUS 3a
MPEAXOAHUTE IEBET TOJANHHU.

B paznpenenennero Ha MpOU3IIECTBUATA 10 OCHOBHU NpuunHH 1ipe3 2020 r. Hali-BUCOK UMAT
HACTBIWIIUTE MOPAIX HApYIIeHUs Ha BojaduTe - 97% ot obuus Opoii.

VYcranoseHo e, ye 3a 2020 r. Hali-4ecTo T0NMyCKaHUTE OT BOJIAUMTE HApPYLIEHHs ca CBbP3aHu C
HechoOpa3eHa CKOpOCT, HEMIPaBIWJIHU MaHEBpHU U OTHeMaHe Ha npeaumMcTBo. Texkure [ITII mopaau
T€3U TPU BHUJIa HapyIIeHUs OT Bojgauute ca 77,8 %.

JlokitanbT oTpassBa pesyararure oT paborarta mo mpoekt Ne 2021-OT-01, ¢dunaHCcHpaH OT
Harmonanuus HayuyeHn goug Ha PyceHCKusi yHUBEpCHUTET.
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bearapus. Codus.

https://www.mvr.bg. MunucrepctBo Ha BbTpemiHUTe paboTtu. [maBHa nupexuus
,HaruroHanHa nonmuuus”’. TpaBMaTu3bM IpHU IbTHOTPAHCIIOPTHU ITpou3mecTBus npe3 2020 roauHa.
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Abstract: In Bulgaria, the relative number of victims of road accidents is about 2 times higher than in other
European countries. Improving road safety is a particularly pressing issue for our country. Accident victims are one of
the serious problems of the Bulgarian healthcare system, as they entail huge social and economic losses for the society.
In this regard, the purpose of this work is to study the state of road safety in Vidin district. This paper presents a brief
transport description of Vidin district. Data on the number of road accidents, deaths and injuries for the period 2015 -
2020 for Vidin district are presented. An analysis of the distribution of accidents for the same period by months of the
year was made. Road injuries in municipalities are also considered.
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BBBEJIEHUE

bposT Ha cMBpPTHUTE cay4yad IO IbTUIATA B CBETA € HENPUEMJIMBO BUCOK. [Ipubmusutento
1,35 MuinmoHa AyIIM 3arvBatr BCsSKa TOJMHA BCJIEICTBUE HA MBbTHOTPAHCIIOPTHU MPOU3IIECTBUS, a
apyru 50 MumiaMoHa ca paHeHH. ToBa 3acsra IUIOTO OOLIECTBO, TbH KaTro COLMAJIHO-
MKOHOMUYECKHUTE pa3xou HaaXBbpisaT 120 mMunmapnaa eBpo roaumiHo. B rimobanen mamabd peauia
CTpaHM OTOeNsA3BaT yCHeX B HAMAJSBAaHETO Ha 3arMHAJIUTE IO IBTHUILATA, HO HAIPEAbKbT Bapupa
3HAUUTEIIHO B pa3IM4YHUTE JbpxkaBu. CbIIEeCTBYBa MpsKa Bpb3Ka MEXKIY pPHCKAa OT CMBPT
BCJIEICTBHE Ha bTHOTpaHcnopTHU npousmiectBust (IITII) u HUBOTO Ha HOXOIU HAa HACEJICHHUETO.
IIpu cpenno HUBO Ha cMBbpTHOCT OT 27,5 Ha 100 000 mymmn HaceneHUE TO3M PUCK € HAX TPU IBTH
MI0-BHCOK B CTPAHUTE C HUCKHU JJOXOJH, B CPAaBHEHHE C TE€3H C BUCOKH, KbJIETO CpeAHATa CTOMHOCT €
8,3 cmbpTHH ciyyas Ha 100 000 nymm Hacenenue [State Agency Road Safeti, 2020].

CreneHta Ha aBTOMOOWIM3alUs, CBCTOSHHUETO Ha NbTHAaTa UHQpacTpykTypa U
KBaJIM(pUKAIMATa U KyIATypaTa Ha BOJAuyuTe Ha NPEBO3HU CpeAcTBa B bbiarapus npeacraBsaT
CEpUO3HHU MPEIN3BUKATEIICTBA OTHOCHO ITbTHaTa 0€30IacHOCT B cTpaHara. YacT oT Te3u (paxTopu
donar mo peauta npobremu, cpea kouto ca u I[ITII, 3arunanure u nocrpaganure npu IITIIL. ITo
nanHu Ha CBeroBHarta 3apaBHa Oprannzanus npe3 2030 r. UHIUACHTUTE N0 MBTUIIATa MOXKE J1a Ce
IIPEBBPHAT B M€TA IPUYNHA 32 CMBPTHOCT HA HACEJIEHUETO Ha IUIAaHETaTa.

B bbarapus otHocuTeTHUAT Opoil Ha MOCTpajaIuTe MPH MbTHOTPAHCIIOPTHU IMPOU3LIECTBUS
€ OKOJIO 2 IBTH MO-TOJIIM OT Jpyru eBporeiicku crpanu. [logoOpsBaneTo Ha Oe3omacHOCTTa Ha
JIBIJKEHUETO IO MBTHINATa € 0COOCHO aKTyalleH BBIIPOC 3a HamaTta ctpana [Atanasova P., 2017;
Atanasova P., 2019; Balbuzanov T., 2019; Evstatiev B, 2019]. ITocrpananure npu [1TTI ca eaun ot
CEpPHO3HUTE TPOOJEMU Ha OBJTAPCKOTO 37paBeola3BaHe, ThHA KaTO MOBIWYAT clieq cebe cu
OTPOMHHM COLIMAIIHU M MKOHOMUYECKH 3ary0u 3a oOILIeCTBOTO. 3a MPEBEHIMS CPelly TpaBMaTHU3Ma
Ha IBTS € HeoOxoauMo u3ciensane 1 ananus Ha [1TII u npuunHUTE, BOACIIN A0 BH3HUKBAHETO HM.

2 JloknambT € IpeicTaBeH Ha CTyAEHTCKaTa HaydHa cecus Ha 26.5.2021 r. B cexuus Tpancnopt u
MalIMHO3HaHKE C OPUTMHAIIHO 3arjiaBue Ha ObJrapcku e3uk: M3ciensane Ha 6€30MacHOCTTA HA JBHIKSHUETO I10
mbTHINATA B 001acT BuauH.
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B tasu BpPb3Ka [ICJITa Ha Tasnu pa60Ta € U3CJICABAaHE CbCTOAHUCTO HA 0e30macHOCTTa Ha JABHMXKCHUCTO
110 II'bTHUIIIATA B obact Bugus.

N3J10KXEHHUE

Ob6nact BunuH e pasmosnoxkeHa € B ceBepo3anaaHaTa 4actT Ha briarapust u o0xBaria miomy ot
3032,9 km?, xoero mpencraBmsBa 2.73% or Teputopuata Ha Pemybmmka Bwarapus. Ha
TepuTOpUsTa ¥ Cce MpecuyaT JBa OT JIEBETTE EBPOINEUCKM TPAHCIOPTHH Kopujaopa - No7 -
JlynaBckara BojHa marucrtpana u Ne 4 ceBep — 10T, IpeMHHABalll Mpe3 TEPUTOPUATA Ha Hallara
ctpana (Bugua — Codust — ConyH, ot koiito € gact AM ,,Ctpyma“). OT mbpBOCTEIIEHHO BHTPEIIHO
U MeXIyHapoaHo 3HadeHue 3a OOnact BumuH e mnpeMuHaBamusaT Mpe3 TepUTropusrta i
nbpBoKiIaceH mbT E-79. PemyOnmkanckara mbTHa Mpeka Ha Tepuropusita Ha OOmact Buauh,
cronanrcBada oT O0JIacTHO MBTHO yrpasieHue — Buaun, e 615,17 km, ot kouro 73,5 km — I-Bu
kiac, 91,0 km — II-pu kmac, 443,4 km — Ill-tu xmac u 7,27 Km — nbTHH Bpb3ku. 198,85 kM ot
penyonukanckuTe mpTrma B Obaacrra ca B 100po cwcrosaue, 239,80 kM — B cpenno, a 176,52 km
— B Jsomio. B somo cberosiane ce Hamupar 31,10 Km ot nbrumara Il-pu kimac u 145,42 km ot
TpeTOKIacHUTEe MbTHIA. ['bCTOTaTa HA pemy6IMKaHCKaTa MbTHA Mpeka B obnactTa e 0,202 km/km?
TIpH cpesiHa CTOHHOCT 3a crpanara ot 0,174 km/km? [https://vidin.government.bg]. Teputopusra Ha
obnact Buaun BxmrouBa 140 HaceneHu mecta, ooequnenu B 11 oomunu - benorpamunk, boiHuna,
bperoso, Buaun, ['pamana, Jlumoso, Kyna, Makpem, HoBo ceno, Pyxxunim u Uynpene.

Ha ¢wur. 1 e npeacraBena kapra ¢ pasnpeneiacHue Ha cpenaus Opoit 3armHanu npu I1TIT mo
obactu 3a bearapus [State Agency Road Safeti, 2020].

Cunmctpa

BrawvH Pyce

Pasrpag
Lobpuu
MoHTaHa Mnesen

LLyme
Bpaua Benuko Twprosuue

TbpHOBO apHa
MepHuk 'iﬂ

KiocteHamn

TNose4

CnveeH

Byprac
fAmbon

MNasapammk

bnaroesrpag Xackoso

6-9 9-11 13-30 35-42 45-70

@uwr. 1. Paznpenenenue va cpequus Opoit 3arunanmu mpu [ITII mo obmactu

Cropen TepUTOPHATHOTO pas3lpeneneHne mo Opoii Ha 3aruHanuTe, obnact [1noBauB e ¢ Haii-
MHOTO 3aruHayim -cpenno 70 Ha roauHa, ciaeaBaHa oT oomact Codwus (cronuia) - ¢bC cpeaHo 57
3aruHanu M obnact Bapua - cbc cpemHo 45 3armHanu. OOnactute ¢ Hall-HUCHK cpeleH Opoii
3arWHAIM TIPE3 ChIMUS MEPUOJ, ChbOTBETHO, ca CmostH ¢ 6, Kepmkanu cwe 7 u ['abposo ¢ 9. Buaun
e B rpanunmre 9 — 11 3arunanu [State Agency Road Safeti, 2020].

B Tabn. 1 ca npeacrasenu nanuu 3a [1TII u panenute npu [ITII B o6mact Buaun 3a neproaa
2015-2020 1, cerimacuo goxiaag Ha MBP Bunun.
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Tabmuua 1. Bpoii IITII u panennre npu [1TII B o6nact Buaun 3a nepuona 2015-2020 r.

I'opuna 2015 2016 2017 2018 2019 2020
IITII 496 5ol 459 461 432 338
Panenu 87 83 76 81 102 124

AHanmu3bT Ha naHHUTE OTHOCHO OposT Ha IITII 3a pasriexaaHuAT Mepruo ONpeaAes, Ye CIe/
2016 romuna 6posr na IITII namansBa, kato ToBa HamansBane 3a 2020 cmpsimo 2016 e 39%. 3a
pasznuka oT ToBa OposT Ha panenute npu [ITII B obGracTTa HapacTBa mpe3 MOCICTHUTE TOAMHH,
kato ToBa HapactBaHe 3a 2020 cupsimo 2017 e 63%.

Ha ¢wur. 2 ca npeacraBenu nannu 3a 3aruHanurte npu [1TII B obmact Bunun 3a mepuona
2015-2020 1, cerimacuo goxiag Ha MBP Bunun.
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®wr. 2. 3arurany npu [ITII B o6mact Buans 3a neprnona 2015-2020 r.

[lIo nanam Ha MBP Buaun romsma yact ot 3aruHanure Juna npe3 2020 roauHa ca
MemeXo/11, BeieacTeue Ha Ombeckane or MIIC, kato Tpuma OT 3arMHaIUTE TMEHIEXOIU ca Ce
JIBUKHUIIN TIpe3 ThMHATa 4acT Ha JICHOHOILIUETO U3BbH HACEICHUTE MECTa, 0€3 CBETIOOTPa3UTEITHU
€JIEMEHTH T0 JpexuTe cH. J[Bama OT Memexo/IIUTe ca 3arnHajiu BelieacTBue Ha Orbekane ot MITC
B HaceJIeHUTEe MecTa - Ip. Bunun u rp. bperoso, mpe3 cBetnaTa 4yacT Ha AeHOHouueTo. ['omsim Opoit
[ITII ca nacTenunm ot Buaa coabpckBane mexay MIIC. Hait-rosnsim Opoit mbTHH HHITMACHTH TIPE3
2020r. ca Bp3HUKHAIM Ha TeputopusaTa Ha O6muHa Bunun — 201 ¢ 9 3arunanu u 66 paneHu.

Ha ¢wur. 3 ca npencraBenu gannHu 3a 3aruHanute npu I1TII B obnact Buaun no meceuu 3a
nepuoaa ot 2015 go 2020r.
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@wur. 3. 3arunanute npu [1TII B o6nact Buann mo mecenu 3a nepuona 2015 — 2020 .
OO6musaT Opoii Ha 3aruHanute 3a nepuona 2015 — 2020 e 64, koeTo omnpenesns, 4e CpeJHO Ha
roguHa ca 3aruHany no 10,7 yoBeka. PasnpeneneHnero Ha 3arMHaJINTE IO MECEYH 3a Pa3IMYHUTE
TOJMHHU HSIMa SICHA TEHJEHIUS. 3a pasriie/laHusl MepuoJ]l Ipe3 MeceluuTe anpuwil U Mail uMa Haii-
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MaJKO 3arMHAJId — MO €IWH. MecemuTe aBrycT M HOEMBpPH ca C Hal-ToJasM Opoil 3armHaim,
cpoTBeTHO 12 1 10. OcHoBHa npuunHata 3a HacTenBaHe Ha IITII e cOnbckBane mexny ase MIIC.
JlpyruTe 4ecto cpemaHu NnpuyuHu, Bojaemu 10 roysim Opoit IITII, ca GabcBaHEe B HEMOABUIKHO
npensitcteue uiu cupsino MIIC.

Ha tab6u. 2 e mpeacraBeHo pasmnpeaesieHue Ha 3aruHainuTe B oonact Buaun 3a 2020 roauHa 1o
MpUYHHA.

Tabnuia 2. PasnpenencHue Ha 3arvHaNInTe N0 Npu4rHa B 00nact Buaua 3a 2020 roauna

Hecnobpasena
CKOPOCT

OtHemaHe Ha
MPEIMMCTBO

VYnotpeba
Ha aJIKOXO0JI

Henpasummo
JIBUKCHUC
Haszajl

Hecnazsane
Ha JMCTaHLMs

Hemnpasumio
H3IpeBapBaHe

Henpasumio
pa3MHHaBaHE

Henpasumio
3aBMBaHE

Buezanna
IPOMSHANIOCOKA
Ha JIBIKCHHE

Hapmzane B
JICHTA 3a
HACPELIHO
JIBUKCHHC

Henpasumo
TIpEMHHABAaHE B
Jpyra nbTHa
JICHTA

Io mpyrn
NpEeYnHU

7

0

0

0

0

0

1

0

1

0

0

5

Haii-ronsam Opoii 3aruHanu u Hau-mHoro IITII 3a Ta3u roguHa mma mopaau JBHIKEHHUE C
HecbhoOpa3eHa ckopocT. TakaBa € TEHACHLHMATA W 33 OCTaHAIMOTE roJuHU. EnHA OT OCHOBHHTE
npuunHa Haii-muHoro IITII ma Obaar perucTpupanu Taka € 3aJBDKCHHETO CIOpea 3akoHa 3a
JIBUKEHHUETO MO MBTUIIATA, Y€ BOJAAUUTE HA IITHU MPEBO3HU CPEJCTBA ca JUIBKHH MPU U30HpaHe
CKOpOCTTa Ha IBMYKEHUETO J]a ce ChoOpassiBaT ¢ aTMoc(hepHUTE YCIIOBUs, C peneda Ha MECTHOCTTA,
CbC CBHCTOSHUETO Ha TBTS U HA MPEBO3HOTO CPEICTBO, C MPEBO3BaHUS TOBAp, C XapakTepa U
WHTCH3UBHOCTTA Ha JIBIDKEHUETO, C KOHKPETHUTE YCIIOBHS Ha BUAMMOCT, 32 /1a OBbJIaT B CHCTOSHUE
Jla cIpart MpeJ] BCIKO MPEeIBUINMO MpernsTcTBue. BogaunTte ca IbKHU J1a HAMAJISAT CKOPOCTTa U B
ciydail Ha He0OXOAMMOCT Ja CIIpaT, KOraTo Bb3HHUKHE OImacHOCT 3a AprkeHuero [Road Traffic Act,
2021].

Ha Tabn. 3 e nmpencraBeHo pasmpeziesieHHe Ha 3arMHalMTe B oOsact Bumuu 3a mepuona ot
2015 mo 2020 r. mo nmpuYrHa ABMXKCHUE C HEChOOpa3eHa CKOPOCT.

Tabauua 3. PasnpenencHue Ha 3arMHAIKMTE 10 IPUYMHA JBIKCHUE C HEChOOpa3eHa CKOPOCT

I'oguna 2015 2016 2017 2018 2019 2020
2 8 5 5 3 7

bpoii 3arunanu

Pasnpenenenuero nokassa, ue 3a 2020 r 3aruHanute B o01acT BuauH o npuynHa JABMKEHUE
¢ HechoOpa3eHa ckopocT npesacTaBisBat 50% ot obmms Opoit 3aruHanM 3a Ta3u roauHa. 3a 2019
TO3U TpoIeHT € 43, a3a 2018 — 42.

B Tabn. 4 e mpexacraBeno pasmpexaenenuero Ha Texkute [ITII, 3aruHanu U paHeHd MO
obmuaum 3a 2020 roguna [https://www.mvr.bg].

Tabnuna 4. Paznpenenenue Ha Texxkure 11 TII, 3aruaany v paHeHu 10 OOIIMHN

O0mmHa Bbpoii TIITIT bpoii 3armHaamn bpoii panenu
benorpagunk 1 0 3
Bbperoso 4 2 6
Buun 61 9 66
['pamana 1 0 1
JlumoBo 15 1 30
Kyna 4 0 7
Makpern 1 0 1
Hogo ceno 5 1 4
PyxunIm 3 1 6

OO0 32 ob6s1acT Buaun 95 14 124

Paznpenenenuero na texxkute [1TII mo oOmmam 3a 2020 r moka3Ba, 4e Hall-MHOTO OT TAX ca
HacThIWIM B 00muHa Buaun — 61 6post. Tosa npezncrasisiBa 64% ot oOums 6poit texkure I[TTII 3a
obnactra. [lpm 3armHanute TO3M HPOLEHT € cbuo 64, a mpu paHeHute € 53%. OOmumHUTE
benorpanuuk, I'pamana u Makpem ca ¢ Hau-manko Texxku 11TII, 3arunanu u paneHu.
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U3BOIU

B pesynrar Ha Tazu paboTa € HampaBEeHO H3CIIECBAaHE CHCTOSHUETO Ha Oe30MacHOCTTa Ha
JBIKEHHUETO 1O MbTUIaTa B obnact Buaun 3a nepuoga 2015 — 2020 roauna. IlpeacraBenu ca
nannu 3a [1TII, 3arunanute u panenure npu IITII B o6mact Bugus.

VYcranossBa ce HamansiBane Opost Ha IITII, karo ToBa HamamsiBane 3a 2020 copsimo 2016 e
39%. bposr na panenure npu [ITII B obmnacrra HapacTBa, kato ToBa HapactBaHe 3a 2020 cnpsmo
2017 e 63%. OOuusAT Opoil Ha 3arMHAIWTE 3a M3cienBaHus nepuoa ¢ 64. Tosa ompenens, e
CpellHO 3a rojiMHa ca 3arunanu o 10,7 Joseka.

OT pa3npenesieHueTo Ha 3ariHAJUTE 10 MECEIM CE YCTAHOBSIBA, Y€ 3a WU3CICABAHUS TEPUO]]
Ipe3 MECELUTE apul U Maii IMa Hail-MaJIKo 3arMHAJIA — 0 €AuH. MecenuTe aBrycT 1 HOEMBPH ca
C Ha#l-roysiM Opo¥ 3aruHaimM, cboTBeTHO 12 1 10.

Ot pasnpenenenuero Ha Texkute [ITII mo ob6muamM 3a 2020 roauHa ce ycTaHOBsBa, 4e 64%
ot o6mmwms 6poit Texxku I1TII 3a obmactra ca HacThIMIM B 00IMHA BrauH.

JloknagbT oTpassBa pesyaTtarure oT padorarta mo mnpoekt Ne 2021-OT-01, dunaHcupan ot
Hammonannus naydeH Gpona Ha PyceHckust yHUBEpCHTET.
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Abstract: In today's highly competitive global marketplace, the pressure on organizations to find new ways to
create value and deliver it to their customers grows ever stronger. In the last two decades, the logistics function has
moved to center stage. There has been a growing recognition that effective logistics management throughout the firm
and supply chain can greatly assist in the goal of cost reduction and service enhancement. In this paper, we draw on
two case studies from the logistics sector where Kanban boards and cards have been introduced for the execution phase
of shop orders in manufacturing.

Keywords: logistics, transport, cargo, kanban

BBBEJEHUE

CTpeMexbT KbM 33/10BOJISIBAHE M3MCKBAHUATA HA MOTPEOMTENNTE HAa KYpHUEPCKU yCIyru (B
TOBA WYHCJIO OHJIAH TBHPrOBIM, MOPUANYECKH JIMIA, (GUINYECKH JHIA) pedieKkTHpa KbM
noo0psiBaHe Ha 00CITy>KBaHETO, Ka4eCTBOTO, CUTYPHOCTTa Ha MPAaTKUTE, HAaBPEMEHHATa JJOCTaBKa,
M3IUTANIaHe Ha PeKJIaMallK U He Ha MOCJIETHO MICTO KOHKYPEHTOCT Ha IIeHUTe. BhBeXIaHeTo Ha
HOBHM YCIIYTU U MOKPUBAHETO HA I10 - FOJIsIMa TEPUTOPHUS OT CTpaHaTa U yy>KOMHA € Jpyra OCHOBHA
e IPU KypuepcKuTe pupmu.

Kypuepckure yciyru Uil KakTo opHUIMaIHO c€ HapuuaT HEYHUBEPCAIHU MOLIEHCKH YCIyTH
(HITY) ca ycnyru 3a mpeBo3, IOCTaBKa, JUCTpUOYIHA, ChbXpaHsBaHE U 00pabOTKa Ha KIMEHTCKU
CTOKM WJIM KOPECHOHJEHIHMA. 3a pa3iMKa OT YHUBepcanHaTa mnoumieHcka ycayra (YIIY), uwmsaro
JOCTBIIHOCT € rapaHThpaHa OT 3akoHa 3a mnouleHckute yciyru, HIIY ca ycinyru ¢ peauna
JON'BIHUTETHY KOMIIOHEHTH. JIOMBIHUTENHUTE JEMHOCTH, OCBEH JOCTaBKaTa Ha CTOKH U
KOPECTIOHACHIIUATA /0 aJpec, ca CBbP3aHU Hall-4ecTO C OIpPEAEJICHOTO BpeMe 3a H3IbIHEHHE,
peructpanusTa, OTTOBOPHOCTTa M KOHTPOJIa HA BCUUKH CTPYKTYpPH Ha OnepaTopa MpH BCUUYKU (a3u
Ha W3MbJIHeHHe Ha yciyrata [1,2]. KomOuHHpaHeTo Ha pa3IMYHHUTE JOMBIHUTCIHU KOMIIOHCHTH
MOX€E Ja OTrOBOPM Ha IIOYTH BCHUYKM H3HMCKBAHMS HA YacTHUTE M Hali-Beye Ha Ou3HeEC
MOTPEOUTENTUTE HA TE€3U YCITYTH.

N3JI0KEHUE

ChceTosinne Ha nouleHCKNs na3ap B barapus
3a 2018r. 06eMbT Ha MOMIEHCKHUS MMa3zap Bb3JIK3a Ha 0koJo 393 muH. JB. U ce dopmupa OT
MIPUXOJUTE, IPENOCTAaBEHH B NasapHuTe cerMeHTH Ha YIIY m HIIY. /IBuraren Ha pazBuTHEeTO Ha

3 JloknambT € IpejcTaBeH Ha CTyAeHTCKaTa HaydHa cecus Ha 26.5. 2021 B cexuus TpaHcropT u
MalllMHO3HaHKE C OPHUIMHAIIHO 3arjaBue Ha ObJIrapcku e3uk: ,,OpraHuzaius Ha paboTa B paslpeieluTeseH
LEHTHP Ha KypHuepcka pupma
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MOILIEHCKUS Ta3ap Mpe3 MOCIeAHUTE TOAMHU ca yciayrd oT cermenTta Ha HIIY, Ho BbHnpeku ToBa
npe3 2020 romumHa mnpuxomuTe Ha yciayrure oT YIIY Oenexar yBemuueHue crpsimo 2018r.
OTYeTeHOTO yBEIMYCHHE B OpOs Ha MOIIEHCKHU MpaTku u yciayru mpe3 2020r. copsimo 2019 r. ce
J'bJKM Ha YBEJIMYEHHUETO OT cermeHnTa Ha HITY.

1 MnH.6p
M Gpoi YNY
Bpoi HIY

@ur.l . bpoiu npamku u uzevpuienu nowencku ycayeu 3a nepuoo 2018 — 2020
2.(MaH.0p)

200 55 0 pE
2019 s w2 e B v
2018 23 2 I

100% 100% 100% 100% 100% 100% 100% 100% 100%

MAH.AB - Enpuxogv ot YITY B npuxog ot HITY

@ur.2. [Ipuxoau ot nomeHcku npaTtku 3a nepuox 2018 — 2020 r.

Bugno ot ¢wur.2. mpe3 2020 oGema Ha ma3apa Ha MOLIEHCKH YCIyTd OTOENsA3Ba PBCT ,
Bb3nu3an] Ha 25% cnpsamo 2019 ron. [IBuraren Ha pa3BUTHETO Ha MOIIEHCKHUS Maszap Mpe3
MIOCJIEAHUTE TOAMHU ca yciayrn oT cerMeHta Ha HIIY, Ho Bbmpekm toBa mpe3 2020 roxnHa
npuxoaute Ha yciyrure ot YIIY OGenexar yBennyeHHe KaTo JOCTHraT pbeT OT 25 % copsmo
2019ron. Ilpe3 pasrnexxganus epuo € OTYETEHOTO HapacTBaHe Ha npuxonute ot HITY ¢ 27 %. 3a
nepuoga 2018-2020 r. TennpeHmusATa Ha 3HAYMTEIEH IPEBEC HA JieJa Ha HEYHHUBEPCAIHUTE
MOLIEHCKH YCIYyTd B o0mus o0eM Ha maszapa ce 3ama3Ba. ChOTHOIIEHHETO MEXIY JSUIOBETEe Ha
nazapHute cermeHTH Ha YIIY u HITY e oTHOCHTENIHO MOCTOSHHO.

O0OpaGoTBaHe HA NPATKHUTE B JIOTHCTHYEH LHEHTHP

Cnen nocruranero Ha 120 000 6p. [4]oOpaboTenu mpaTku cpeaHO JHEBHO, PHKOBOACTBOTO Ha
KOMITIAaHUSTA, B3€ PEIICHHE Ja MPUTI0KU MHOBATUBEH METOJl Ha paboTa B pa3mpeleIuTeTHUTE CU
IIEHTPOBE, C IEJ:

v [Ipnoputn3upane Ha JEHCTBUATA HA CITY)KUTEIINTE;

v/ Slchu v Tounn IpaBmWJIa Ha paboTa;
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v Touno OTIpeIeIeHO BpeMe 3a U3BBPIIBAHE HA BCSIKA ONeparys;
v Hamanssane Opost Ha TPEIIKHUTE;

v/ Hamanssane 3aKbCHeHHATa Ha Tpaduka, Ha 0a3a HAaBPEMEHHO MPUKIIIOYBAHE HA paOOTHUS
IIPOLIEC;

Texunosiorust Ha npoueca Kan6an

HNedununms: [TnanoBa cucrema, KOSTO crioMara 3a ONpeeNsTHETO Ha KaKBO, KOTa U KOJIKO Ja
ObJie TPOU3BEICHO.

3a menra ce uw3noi3Bar kaHOaH kKapté [3]: mpencraBisBa uH(pOpMAaLUs, Ype3 KOSTO
NOTPEOUTENUTE CE OPUEHTHPAT, 33 OCIEI0BATEIIHOCTTA, B KOSATO TPAOBA J1a U3IBIHAT IOCTAaBEHUTE
UM 3a]aud, 3a YCIEUIHO peaju3upaHe Ha NPOM3BOJACTBEHMs Ipolec. 3a Aa Obae JIeCHO
pa3no3HaBaHeTO, 0003HAUaBAaHETO CTAaBa C PA3JMYHU LBETOBE Ha KapTaTa — HAlpuUMep XbiTa
Kapra OW Morja Ja 3HauM ‘‘CIICIIHO M3MBJIHEHHE Ha 3a7ada’, a dYepBeHara ‘‘He3a0aBHO
W3IbJIHEHHE .

@ @ 0 702
-
T “Froe ‘ [

t
: B

i

@ur.3. [IpumepHa cxema 3a CMsiHa Ha €KCIOPT B JIOTHCTUYEH IIEHTBP

IMpumepHa cMexa Ha eKCHOPT B pa3npeaeuTe/IeH HeHTbP

Han Bcsika 30Ha 3a rpynupaHe WM /10 Hesl Ha cTeHaTa Ha CKJaJia, ce 1MocTaBs Tabesna, KOoATo
ChIbpKa UMeTo, koja Ha JIL[ u kpaeH yac 3a npuxiItouBaHe Ha rpynax. Ha Bcsiko paboTHO MscTO
0003HaYeHO C HOMep MMa 3ajierieHa pa0oTHa KapTa Ha KOATO ca paslHCaHU 3abJDKEHUSTa, Ha
CITY)KUTEJSI KOUTO 1m1e paboTH ¢ Ta3u paboTHa ctanius. PabotHa crannus. [IpencrasnsBa mkad Ha
kousena ¢ pazmep 130/80 pasnenena Ha 2 HUBA.3aIbIDKUTEIHO € HOMEPUPAH U BCEKH CIYKUTET UMa
3auncieH TakbB. CTaHIusATa TpsAOBa Ja MMa 3abJDKUTEITHO:JIANTON, MOOWJIEH OapKoa CKeHep,
IpyNaXHU TOBAapPUTEIHUIM, cTped (oino, TUKCO, XUMHUKanu 20p, IBETEH MapKep, CTHKEpU
yKa3Ballli HauYMHa Ha TpaHCIOpTUpaHe Ha npaTkaTa. [Ipu npuemane Ha nparku B JIL, Tps6Ba aa ce
M3II0JI3BaT MAaKCHMAJIHO BCUUKH BpaTu. Ha Bcska Ta0ena kbeTo € oTOens3aHo HoMepa U rpaduka
Ha MaplpyTa € 3alucaH ¥ HOMep Ha padOTHO MSCTO Ha CIYXHUTEN , KOMTO s pa3roBapBa WU
ToBapu. [IpH monoxeHue ye CIy>)KUTETUTE ca MoBeue OT Oposi Ha BpaTUTE 3a pa3TOBapBaHe, TE3U
kouTo He pasroBapBar HJI, Te pasmpenenar pa3ToBapeHUTE OT KOJETUTE UM MPATKU B 30HUTE 3a
rpynupase. PasmpenensiHeTo craBa upe3 HOCEHE Ha IPATKUTE OT CIY)KUTEIS OT IIyHKTa 3a
pa3roBapBaHe /10 30HaTa 3a rpynupane. Beska mpartka, ciies] HeHHUS IPUEM UMa yHHUKalIeH 0apKoa
HOMEp, Upe3 KONTO TS ydacTBa B €JEKTpOHHAaTa cucrtema. Ha XapTueHus: HocuTesl OCBeH 0OapKon
HOMepa € U3MHUCAHO HAYaJIHOTO M KpalHOTO HampaBieHHe Ha npaTkaTta. CiiyKUTeIuTe B CKJIajaa,
Mapkupat 0apkoja i ¢ 6apKoJi CKeHep U CIOpe]] HAIMCAHOTO HAaIpaBJIEHUE s1 COPTUPAT HA MECTaTa,
KbJIETO CE€ U3BBpIIBA IpyHUpaHe/pa3rpynpaHe Ha CbOTBETHOTO HampasieHus. Crel npueMaHe Ha
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nparka oT ciyxkuten B PLI, Bcsika emHa OT TsX, ce MOCTaBd Ha OOO3HAUEHO 3aTOBa MSICTO
HAaUMEHOBAHO, KaTo 30Ha 3a rpynupaHe. O003HaUYaBaHETO Ha BCSKAa 30HA, CTaBa C pa3dyepTaBaHE
BBPXY IOJ]a Ha CKJIaJa U BIUCBaHE Koja Ha oduca wiu PLI, 1o xoifto ce u3rorss rpymnax. 3a na
cTaBa OBP30 M JIECHO PA3MpEACIITHETO HA MPATKUTE OT CIYXKUTEN, B TOBAPUTCITHHUIIATA HAa BCIKA
npartka ce Busyanusupa koja Ha PII, 1o koiiTo Ts Tpsi6Ba 1a Oble rpynupaHa.

ExcnepuMeHTaiHM U3CjeIBaHHMS, CBbP3aHM CcbC copTyepa 3a NJAHMpPaHe Ha
HEOOXO0UMHUTE MAJIETO MeCTa 32 MPeB03 HA MPUETHUTE 32 00padoTKA MPaTKM.

CodTyepsT ce yrnpaBisBa OT yIpaBUTEN HA JOTUCTHYHUS IICHTH.

EdexTuBHOCT OT rpynupane no tpuMeceune 6a3a 60 tpancnoptau equnuiny 1 155000 nea.

61
60 <o
59
58 58

57
56 26
55

54 @54
53
52

6p TPAHCNOPTHU eANHULM

51

Tpumeceune

@ur.4. TpancriopTHH €MHULH, OP.

156000

0~\&§§ooo
154000
152000
150000 \Aﬂﬁm\
2 """‘"“‘*~4&ﬁ@0
z 148000
g
S 146000 ~& 1139320 |
144000
142000
140000

Tpumeceuune

®ur.5. Pazxoau, nB.

Ot nmpwinoxenute GUrypu, cTaBa sICHO, U€ CJIe]l BbBEX1aHe Ha codTyepa 3a IUIaHHpaHe Ha
HEOOXOUMUTE MajeTo MecTa, TPAHCHOPTHUTE EAMHHIIM, W3MBIHSBAILM JETHUYHU KypcoBe, Ha
rogumHa 0aza HamamsiBaT ¢ 10%. CbC CHIMAT TPOIEHT € ONTHMH3AIUATA Ha Pa3XOIuTe 3a
TPAHCIIOPT.

Excnepumenrannu usciaensanust Ha Kan6an cucrema
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®ur.6. bpoit obpaboteHun npatkm 2019 — 2020 ®ur.7. NnaneuayanHa nponssBoAUTENHOCT
roa. 2019 -2020roa.

Ot npunosxxenute ¢ur.6, ¢pur.7. u ¢pur.8. cien BpBexkAaHeTO HAa MeTo KanbOaH 3a 00paboTku
Ha npaTku B JII[3 craBa sicHO, 4e Opost Ha oOpaboTenute npatku ¢ur.6. ce yenuuna 18% crnpsmo
npenxoaHaTa roguaa. Ot ¢ur.7 MHAMBUIYATHATA TPOU3BOIUTEIHOCT ce € yBenmumia 18% crpsimo
npenxonnata. Ot ¢ur.8. 6pos Ha gedexrute e Hamassul ¢ 15% cuopsaMo npenxoaHara.

2019 2020

O = N W » U1 O

HaBryct McenTemsBpy M OKTOMBpPM M HOEMBPU

@ur.8. bpoii rpemxku 2019 — 2020 rox.

U3BOIMN

Crnen BbBeXJaHeTO Ha codTyepa 3a IJaHMpaHE HAa MAJETO MecTa U HeoOXoqumus Opoi
TPaHCIOPTHH EIAMHHUIM, ONTHMHU3aluATa, KosATo KommaHusta peanmmsupa Ha ToaMinHa Oasza
nocturaa 10%.

Cren BpBEXKIIAaHETO , HA MHOBATUBHUS METOJ 3a 00paboTKa HA MPATKH B JIOTHCTUYEH IIEHTHP
Kan6an, Komnanusita ycnst na noBumu 6post Ha oOpaboTeHuTe npatku ¢, 15%, uHauBuayanHara
MPOU3BOIUTEITHOCT ¢ 15%, Hamamu Opost Ha JTOITYCKaHUTE OT CITYKHTETUuTe rpemku ¢ 17 %

Crnen BbBeX/IaHETO Ha codTyepa 3a IpynupaHe/KOHCONMIUpaHe Ha mpatku, KommnaHusra
yCIIS J1a HaMaJI TTPOIIEHTA Ha TPENTHO Tpynupa mpartka ¢ 10 32% Ha roauirHa 6a3a

HNPENNOPBKU

Jla ce moBuMIM KBaIM(UKALUATA Ha YINpPaBUTEIUTE Ha JIOTUCTHUHUTE LeHTpose.lla ce
0OBBpIKE IPEMUSITA UM , C IPABWIIHOTO TUIAHUPAHE 32 HEOOXOAUMUS OpOH TajIeTo MecTa.

Jla ce opraHusupar yOpKIIONHM Ha CIY>KUTEIUTE OT JIOTUCTUYHHUTE ILEHTPOBE, C Il Ja
pazOepaT B J€Tailyli MHOBATHBHHUS METOJ Ha 00paboTka Ha mpaTku B ckian Kanban. Jla ce
CTUMYJIUPAT CIY)KUTEJIUTE C MapUYHU BB3HATPAKICHUSA, aKO OTOENEeKaT MOJOXKHUTEJIeH PBhCT Ha
M3MEPHUTENINTE 32 KAa4ecTBO Ha pabora: oOpabOTeHM MpaTKH, MAWBUAyaTHA MPOU3BOAUTEIIHOCT,
Opoii JOIYCKaHU TPELIKH.

Jla ce moBummM KBanuduKanusATa Ha CIy>)kuTenuTe Ha KommaHusTa, 9pe3 TPEeHHPOBKH W
TecToBe Ha coTyepa 3a rpymnupaHe/KoHcoauaupane./[a ce cTUMynupar CiayXKUTEIUTe ¢ MapudHa
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npeMusi, ako 3a JaJeH ITepuoJ HEe ca JONMyCKalM Tpelika 3a TPelmrHO TpynupaHa MpaTka,
U3MONI3Balku coryepa.
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Abstract: The transportation of people and goods is essential for the development of modern society and the
economy of each of the countries in the world. The transport is fully powered by internal combustion engines that use
liquid fuels. This state of affairs is explained by the abundance and availability of tan fuels. In recent years, internal
combustion engines have come under pressure from closure, and in many circles it has been observed that the death of
internal combustion engines is constant, desirable and immediate. However, the potential of this technology is not fully
exhausted and they have their future in modern society.

Keywords: Internal Combustion Engine, Emissions, Vehicles

BBBEJIEHUE

HamansBanero Ha pa3xoja Ha TOPHMBO W E€MHCHMTE ca OOEKT Ha H3cilelBaHe OT
IIPOU3BOJUTENN U U3CIEA0BATEIN HA JIBUTATEIU C BBTPEIIHO F'OPEHE B NPOABILKEHUE HA TOJAVHM.
bnarogapenue Ha TOBa ca IOCTUTHATH I'OJIEMU IIOCTUKEHUSI B YChBBPIICHCTBAHETO HA JBUTATEIINTE
¢ BbTpemiHo ropene (IBI). Bwopeku ToBa penyrtauusta Ha JIBI' Gemie chcumaHa OT CKaHAAIU
CBBbp3aHU C HaMaJIIBAHETO Ha EMUCHMTE, KOUTO 3acTpallaBaT COCOOHOCTTa Ha Ta3u TEXHOJIOTHS,
Jla HAaIpaBU 3HAYUTEJIHA M IO-HATATHIIHA CTHIIKA 33 HAMAJSBAHE HA €MHCHMTE B TPAHCIIOPTHHS
cexktop. CrencTBMe Ha TOBa MMa IpeayokeHus 3a 3aMmsHa Ha JIBI' ¢ mpeBo3HM cpencTtBa ¢
EJIEKTPUYECKO 3aJBUKBAHE C L€ JOII'BIHUTEIHO HAMAISIBAaHE HA OTACIISTHUTE €MUCHH, KaKTO U 3a
HaMaJIsIBAHE HAa EMHCHUHTE Ha IIAPHUKOBHUTE TIa30B€ OT NpPEBO3HUTE cpeacTtBa. DakTeT, ue
3arpuKEHOCTTa OTHOCHO BB3zeicTBHETO Ha J[BI' BbpXy M3MEHEHMETO Ha KiIMMaTa ce IPEeBbpHA B
MOJUTUYECKH IPoOJeM, I0pu Korato Te TpsaOBa Ja ObaaT oleHeHH Oe3npuctpactHo. Heobxoamumo
€ Ja ce B3eMe MH(opMalus, TaHHU U MOJIUTUKH, PHKOBOJEHH OT HAayKaTa, KOUTO Ja HachpyaBar
peaTCcTUYeH MPexo ] KbM YCTOWYMBH ObJICIIN EHEPTUHHU CUCTEMH.

N3JI0KXEHHUE

TpaHcIOpTUpPAaHETO HA CTOKM M XOpa € OT CBIUECTBEHO 3HAYEHUE 3a CHBPEMEHHOTO
obmectBo. To#t mouTu w3510 ce 3aaBmwkBa oT JIBI', n3non3Bamnu TeuHr TOpuBa, MOPaaN TIXHOTO
n3o0ume, yao0CTBO U OCTHIIHOCT. B nombanenue, cranuonapaute (Bl ca mmpoko u3mon3BaHu
B ChOPBKEHHS 32 MPOU3BOACTBO HA EJIEKTPOEHEPIus, KOUTO CHIIO TaKa HAChp4YaBAT CBETOBHUSA
CTaHJapT Ha XKUBOT. TbpCEHETO HA HAJIMYHA U JOCTHIIHA €HEPrys HAapacTBa C YBEJIMYABAHETO Ha
CBETOBHOTO HACEJIEHNE U MIPOCIIEPUTETA, 0COOCHO B pa3BUBAIIIUTE CE CTPAHM.

4 JlokmagbT € IpeicTaBeH Ha CTyJeHTcKara HayyHa cecus Ha 26.5. 2021 B cexuus TPAHCIIOPT U
MAIIMHO3HAHUE c¢ opurnHanHo 3armaBue Ha Obiarapcku esuk: IIEPCIIEKTHMBU 3A PA3BUTHUE HA
JBUT'ATEJIN C BbTPEIIHO I'OPSHE.
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JlBuratenuTe ¢ BbTPELIHO FOpeHe, paboTel ¢ U3KOMaeMH FOpHUBa, OCUTypsiBaT 0KoJo 25 %
oT cBeroBHaTta eHeprus (dur. 1), kaTo Mo TO3W Ha4MH MpousBexaaT okoio 10 % oT cBeTOBHUTE
€MHICHH Ha TapHUKOBH ra3zose (Dwur. 2).

World consumption
Million tonnes oil equivalent

M Coal
L)
W Hydroelectricity
B Nuclear energy
M Natural gas

m oi

92 3 94 96 96 97 8 o9 00 o1 02 <] 04 05 06 07 08

@ur. 1. CBeToBHOTO MoTpedicHre Ha eHeprust mo utounuim (BP., 2018)

Greenhouse gas emissions (CO:e) by sector -
Breakdown of total greenhouse gas emissions by sector, measured in tonnes of carbon-dioxide equivalents

(CO:e). Carbon dioxide equivalents measures the total greenhouse gas potential of the full combination of gases,

weighted by their relative warming impacts.
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Source: UN Food and Agricultural Organization (FAO) OurWorldinDala.org/co2-and-other-greenhouse-gas-emissions/ « CC BY

@ur. 2. [Toreniman 3a rinodanHo 3atorisine B CO2 ekBuBaneHTHH ToHa 1o cexktopH (Ritchie H., &
Roser M., 2017).

BaxHo e na ce orOenexu, ue Bce OIle HSIMa peajHa aNTepHAaTHBa, KOATO Ja ce KOHKypHpa ¢
JIBI' B 1enusi CIeKThp OT MpPUIIOKEHHUs, KouTo Te obxBamar. Chio Taka JIBI" HenpexbcHaTo ce
1o100psIBaT U TOBA I'M MPABU OLIE 0-KOHKYPEHTHH 3a KOHKYPEHTHHUTE TeXHoJorun. Goxycupaiku
ce BbpPXY TPAHCHOPTA, ThPCEHETO HAa €HEprus € MHOro royusiMo. B cBera chiiecTByBaT okoio 1,2
MWJIMApJia JIEKA IPEBO3HU CpPeicTBa M OKosIo 380 MHIIMOHA TEKKOTOBAapHU IIPEBO3HH CPENCTBA, U
Te3u IUQpU HApacTBAT eXeTHEeKHO. JIHEBHOTO ThpCeHE Ha ropuBa HajBuIIaBa 11 mMuimapaa nutpa
(®wur. 1). Bcuuku antepHaTuBH, HE3aBUCHMO JaiH ca antepHatuBy Ha JIBI' wim antepHaTHBHUTE
Ha HE()TONPOAYKTUTE, ce COTBCKBAT C MHOTO MPEYKU CBbp3aHu € Obp30To uM mpuemane (WKM.,
2019), (Kalghatgi G., 2018).
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PasnuuHM MHMLIMATHBU NMPHU30BaBaT 3a JPACTHUYHHU IMPOMEHHU, KAaTO CUJIHO MOIYJSPU3UPAT
enekTpuuKanusaTa Ha MpeBo3HUTE cpeacTBa. OOCHKIAT ce MEPKH 3a HamMallsiBaHEe HA EMUCHHTE Ha
MIAPHUKOBH Ta30B€ W KIMMAaTUYHUTE pUCKOBE. V3MCKBaHMATA BKIHOYBAT MPEMAXBAHE HA
JBUTATEIIUTE C BHTPEIIHO I'OPEHE OT BBTPELIHUSA I'PAJCKU TPAHCIOPT U U3II0JI3BAHETO HA BATHD U
CIIbHYEBA €HEeprus KaTo MbPBUYHU €HEPruiiHu n3rouHunu. KakTo e nmokasano Ha ¢ur.l, BATbPBT U
CJIbHUYCBATA CHCPIrusl OCUI'ypsiBaT MHOI'O MaJika 4aCT OT TCKYIIHUTC CHCPI WHHUTE HYXOU. B'preKI/I
TEXHUYECKUs HANpEeIbK U HAMAJSIBAHETO HAa Pa3XOJUTE 3a MPOU3BOJICTBO HA BATHPHA U CIbHYEBA
CHCPIHsi, U3IJICKAA MAJIKO BCPOATHO IMOBCYCTO MU3TOUHHMIMW HA CHCPIrUsA OT M3KOIACMU ropuBa Ja
ObJaT 3aMEHEHH C AITEPHATUBHH HU3TOYHMIIM, HEYTPAJIHU CHPSAMO BBIJIEPOJA, Mpe3 CIleABAIIUTE
nee win tpu necermnerus (BP., 2018). 3a nma ce ciyun ToBa, mie TpsOBa Ja ce MPEOAOJIEST
3HAYUTENIHU MPEUYKH, KaTo pa3paboTBaHE Ha CPE/ICTBA 3a ChXpaHEHHE Ha €HEprusitTa u 3a HEHHOTO
M3II0JI3BAaHE, KOTaTo HsAMAa JOCTAaTayHO CIIBHIETPECHE MM JOCTaTa4HO BATHP. Pa3paboTBanero Ha
O0arepuu, CIOCOOHM J1a CbXpaHsIBaT JOCTaThYHO KOJMYECTBO EHEPrusl 3a 3aJ0BOJISIBAHE Ha
ONpeNIeIeHd HYXIW BCE OIIe € TICHO MsCTO. BepositTHO Obaemara MOOWIHOCT IIE ce
XapakTepu3upa ¢ KOMOMHALMS OT PEIIeHUs, BKIIOYBAIIU EIEKTPUYECKU, XHUOPHIHU TNPEBO3HU
CpEICTBA, €JIEKTPUUYECKU IPEBO3HU CPEACTBA C T'OPUBHM KJIETKM U KOHBEHLIMOHAJIHU NPEBO3HU
CpeICTBa, B 3aBUCUMOCT OT cheuu(puyHUTEe HYXKIM Ha JajJeHaTa CTpaHaTa WM KOHKPETHOTO
npuniokenue. [lo To3u Haunn JIBI' Bce omie mie urpae LeHTpaiaHa poJisi, HE3aBUCUMO JAJIH Ce
M3I0J13Ba 3a FEHEPUPAHE HA EHEPIHs WM 3a 3aXpaHBAHE HA CaMOTO MPEBO3HO CPENCTBO, IOPH MPHU
CHJTHO eJISKTPU(PHUIMPAHN KOH(DUTYpaliy HA 33 IBI)KBAHE.

AHanu3uTe CBBP3aHH C JKM3HEHUS IMIBI Ha EJICKTPHYECKUTE OaTephH, KOUTO OTYUTAT
SHepTusATa, U3MOJI3BaHa TIPU MPOU3BOJCTBOTO HA E€JIEKTPOCHEPTHUs M MPOU3BOACTBOTO HA Oarepwu,
MIOKa3BaT, Y€ MCTUHCKATa UM II0JI32 € 3HAYUTEIHO I0-Mallka, OTKOJKOTO € OYEBH/IHA Ha TPbHB
nornen [7]. Muoro amamumsum mnpenerperBar CO; Harope Mo Bepuraranpu Karo JJ00uBa,
paduHIpaHETO U TPAHCIIOPTUPAHETO HA TOPUBO, KAKTO U IPH MPOU3BOJICTBOTO U Pa3Npe/ICIeHHETO
Ha eHeprusara. ['oneMu KonudecTBa eHEprisi ca HEOOXOAMMH 33 M3BJIMYAHE Ha KPUTHUYH CYpOBHHH,
HEOOXOIMMH 3a MPOU3BOJCTBOTO HA OAaTepuy M EJIEKTPHUYECKH JBHratenu (KoOaiT, JIUTHH U T.H),
3a€HO C OTPOMHH KOJIMUECTBA BO/IA. VI3XBBPIISHETO HA TE3U MPOIYKTH CIIe] H3THYAHE HA CPOKA UM
Ha ynoTtpeda € CBbP3aHO C TOKCHMYHHM KOMIIOHEHTH KOHMTO CBIIO TpsOBa Ja ObAAT BKIIOYCHU B
aHAJTM3UTE Ha JKU3HEHUS LUKBJI. MHOTO OT Te3W TPBPACHUS CE€ OTHACAT M 3a BAThpPHATa M
ci'lbHUeBaTa (hoToBONTanMuyHa eHeprus. OCBEH TOBa, M3rPakJaHETO Ha HOBA €JIEKTPOSHEepruuHa
UH(paACTPyKTypa, CHOCOOHA J1a 3apexk/ia MIJIHOHH €JIEKTPUYECKH IMPEBO3HU CPEICTBA 3aBIKBAHU
OT eJieKTpudecka OaTepus, Ile M3MCKBa JONBIHUTEIHO MOTpeOJIeHne Ha CYpOBHHU U eHeprus (c
nocneaBamy emucun Ha CO2) M Moxke Ja ObjJe OrpaHMYeHa OT HAJIUMYMETO Ha KPUTHYHU
MaTepHay.

Cnopen usxoi uscnenoarenu (Kalghatgi G., 2018) pa3xoabsT Ha rOpUsO MPH JABUTATEIUTE C
MPUHYIUTETHO BB3IUIAMEHSBaHE MOXKe J1a ObJie HaMaeH 0 okojo 50% B CpaBHEHHE C TEKyIIUS
cpenen pasxon 3a CAIll, xoeto mie nosene a0 HamamnsiBane Ha COz emucuute. C momomrrra Ha
CBHILIECTBYBAIIIUTE KaTaTU3aTOPU U CUCTEMH 3a YNpaBJICHHE, KOUTO MOCTOSHHO C€ YChBBPIICHCTBAT
Morar na 0bnat HamaneHu TBepautTe yactuim, NOx, uHCs and CO 10 He3HauuTeNHH HUBA KAKTO
3a IM3eNI0BU Taka U 3a OCH3MHOBM JBHUTATeNd. YeCcTo eMHCHHUTE Ha 3aMbpPCUTENIM U €MHUCHUUTE Ha
CO2 oT m3rapsiHETO ca TMPEJICTABCHH KaTO HAITBIHO CKBUBAJICHTHH, Taka Y€ JOPH JBUTATEIH C
M3KJTIOYUTETHO HUCKU eMucuu Ha 3ambpcsiBane (NOx, CO, uHCs u yacTuIm) chIo ce CUMUTaT 3a
3ambpesBamm. CO2 eMUCHHUTE 3aIbJIKUTEITHO CHITBTCTBAT BCAKO M3rapsiHE HAa BBIVIEBOJIOPOIN HIIH
XUMHYECKH OKHCIUTEIHU TPOIECH, BKIIOYBANKM KUBOTA Ha Xopa W kuBOTHU. CO2, OTIENSIH OT
JBUTATENS, € JUPEKTHO MPOTOPIMOHATIHO Ha KOHCYMHPAHOTO BBITIEBOJAOPOJHO TOPHUBO, KOETO
HEMPEKHhCHATO C€ HaMaJsiBa OT TEXHOJIOTUYHH MOA00PEHUSI.

Ilo oTHOmEHHNE Ha KPUTCPUUTC 3aMBbPCUTEIIN, LICIITA 3a IIOCTUTAHC Ha , JIPEBO3HU CPEACTBA C
EMHCHU C HYJICBO BBSHCﬁCTBHC“ € MHOTI'O 6J'II/I3K8., 6J1ar0napeHI/Ie Ha YCBbBBPIICHCTBAHUTC PCKUMU
Ha TOpCHC U MHOBATUBHUTEC CHUCTCMHU 3a MOCJICABaIIa 06pa60TKa. Ilo oTHOIIEHNE HA EMHUCHUHUTE Ha
TBBPANU YaCTUIU CICACTBUC U3HOCBAHCTO HA T'YMUTC U CIIMPAYHUTC CUCTCMU Ca MHOI'O ITO-BUCOKHU
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or mskoit JIBI' (m3HOCBaHeTO Ha TymuTe BoaM 10 okoysio 50 mg/km dYacTtuim), IOCTUTAIIN
croitHocTH okoJio 10 mbTH emucuute ot apurarens (5 mg/km) (Kalghatgi G., 2018).

Cropen HSAKOM H3CIEAOBaTENM aBTOMOOWIIMTE 3aJBM)KBAHM C eJIEeKTpHUYecka Oarepus c
,,HYJIEBH €MUCUHU" HsMA Jla 3aMEHAT B 3HauMTesHa creneH [IBI' B ThproBckus TpaHCHopT mopaau
TErJI0TO, pa3Mepa u IieHara Ha Heooxoaumute 6arepun (USCAR. 2019).

3a 5a ce HaMalM 3aBUCUMOCTTA OT M3KONAeMM IOpHBAa U Ja CE OCBIIECTBHU Npexoja KbM
nekapOOHU3aIMsl, Ce OChILIECTBABA HAIpeabK ¢ BbBexJaHeTo Ha CO2 HeyTpanHu Ouoropusa u
cuHTeTH4YHU ropusa. Yecto kpurukure kbM JIBI' He ca OTHOCHO caMHUTE IBUIareild, a OTHOCHO
M3TOYHMKA Ha ropuBo. M3non3BaHeTo Ha OMO MM CHHTETMYHM IOpHBa MOXKE Ja HaMayd OOIIHUTE
eMHCUU Ha BBIVIEpOA. BChIIHOCT HAKOM MpeasaraHy Ha rnaszapa Ouoausenu aHec ca nosede oT 70%
HEYTPaJHU CHPSAMO HETHUS BbIiepold. Hsxkou nbpkaBu JOpU ca BBBEIM HUCKOBBIVIEPOAEH
cranaapt 3a ropuBo (LCFS) m mpenocraBsT mapuuHu CpeicTBa, CTUMYJIM 3a HachbpyaBaHE Ha
nazapa Ha OuoropuBa. V3moi3BaHETO Ha aNTEpHATUBHU, CUHTETHMYHM TOpPUBA, IOJYYEHU OT
OTHajb4YHa OuoMaca u Bb300HOBsIeMa €JIEKTPUUECKa EHEPTHs, ChII0 CE U3IOJI3Ba 32 IPOU3BOACTBO
Ha enekTpo ropuo (e-fuel) ¢ unctu nynesu emucus na CO2 (Grigoratos T, Gustafsson M, 2018).

IIpe3 mocieHUTE TOAMHKM € MMOCTHUTHAT TOJISIM HANPEIbK B M3YMCIMTEIHATA JUHAMHKA Ha
¢nyunure (CFD) oTHOCHO mporecute Ha ropeHe. WHCTpyMEHTHTE 3a CHMYyJallds cera ce
U3I0JI3BAT MIKPOKO OT MOBEYETO MPOU3BOIUTEIM Ha JBUTATENH 3a TOAMIOMAraHe Ha MPOSKTHPAHETO
U ONTHMH3MPAHETO Ha JBUTATEJIMTE, BBH3IOA3BAKM CE€ OT OrPOMHATA WM3YMCIIMTEIHA MOIII,
JIOCTBIIHA KaKTO 3a WHIYCTpUsTa, Taka u 3a akagemuuynute cpenu (Buhalis, D., 2000).
ONTHMHU3MPAHETO Ha W3rapsHETO Ha JBUTATeIs oOade pa3ydTa Ha TOYHHM IOJMOJICIH, MHOTO OT
KOMTO C€ HYKIasiT OT IIOHATATBIIHO pa3BUTHE, T€ CHIIO YBEIWYABAT CIIOCOOHOCTTa 3a
IpeJCKa3BaHE KaTO HaMalsiBaT HEOOXOJUMOCTTa OT €MIIMPHYHO KaauOpupade. ToBa e akTHBHA
00J1acT Ha W3CIIEABaHe, M3IOI3BaINa JMPEKTHH IU(DPOBH CUMYIIAIMH C MIPEACTOSIIO BHBEKIaHE Ha
MaIIMHHO 00yYeHHE U TeXHOJOrHHU 3a Hayka 3a manuu (lliev, S. 2021), (lliev, S. 2020).

U3BOIU

B mpexncraBeHus nokman € pasrienaHa €IHAa Majka dYacT OT MpoOJeMHUTe CBBP3aHU C
obnemoto passutre Ha [IBI. IlpoBenenurte wm3ciienBaHusi ¥ HOBOBBBeACHHS CBBbp3aHu ¢ JBI
MOKa3BaT, 4Y€ Ta3W TEXHOJOTWS Ha 3aJBMKBaHE HE € u3uepnana noreHuuana cu u ye JBI' umar
CBeTJI0O OBjelmie, 3a pasziiika OT HSAKOU HIMPOKO Pa3MpOCTPAaHEHH MeIUWHU CchoOmeHus. Cbe
CUTYPHOCT C€ HAMHPAME B PEBOJIOLIMOHHU BPEMEHA, HO € SICHO, Y€ M3TOYHULIUTE 32 MPOU3BOJICTBO
Ha EJIEKTPOCHEPTusi HsAMa Jla CTaHAT HAIBJIHO BH30OHOBSIEMHW M TPAHCIOPTHT HSAMA Jla CTaHE
HAl'BJIHO E€JEKTPUYECKH B TPOABIDKEHHE Ha HAKOJIKO JECeTUJIETHs, aKo H300I10 CTaHe.
NscnenBanusita cBbp3aHu ¢ MOA00psiBaHE HAa €(EKTUBHOCTTAa W METOJUTE 3a HaMallsBaHE Ha
3aBHCHMOCTTa OT U3KOMaeMHUTE TOPYBa ca BBIHYBAIIM HACOKU 3a OblemnuTe u3ciensanus Ha /BT
MHoOro € BeposiTHO BUCOKOC(EKTHUBHHU JBUTATEIN C XUOPUIM3UPAHU PEIICHUs Iie ObJaT rojisiMa
4acT OT ThPCEHUTE MOJOOPEHHS CBbP3aHU C HAMAJIIBAHETO HAa €MHCHHTE/TIApHUKOBUTE Ta3oBe. Ha
MpakTUKa XOopaTa MpaBsIT CBOsI M300p Ha 3aJBIKBAaHE BH3 OCHOBA Ha MHOTOOpOHHU (akTopw,
BKIIIOUMTENHO pasxoau. [IpenmounrtaHusara Ha MOTPEOUTENUTE HE Ca OMpPENETIeHH OT MOJUTHIIU,
HUTO OT MPOU3BOIUTEIINTE Ha aBTOMOOWIM, HUTO OT akaJeMHU4HuTe cpeau. [lomuTuka B moi3a Ha
€IHO TEXHOJOTHYHO pelIeHHe MOXKe Ja Obae IBIO0KO HeedeKTUBHA W TA MOXe Aa Obae
€BEHTYATHO TpemHoTo pemieHue. [1o-g100pusaT moaxon € M3MOI3BaHETO JaHHU OT PEaTHUS CBSIT,
KOHUTO J1a TTO3BOJIAT Ha KOHKYPEHTHUTE TEXHOJIOTHH JIa TPOIIBPTABAT U aKO JOKaXKaT MOJ00pEeHMS B
e(eKTUBHOCTTA W HaMallABaHE Ha EMHCHUUTE T€ Ja ObJaT JOMHHHUpamu B cdepara uMm Ha
H3II0JI3BaHE.

JloknanbT oTpassiBa pesyiaTtarute oT padorara mo mpoekT Ne 2021-PVY-03, ¢unancupan ot
Hanmonanuus Hayuyen gonj Ha PyceHckusi yHUBEpCHUTET.
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Abstract: The paper reviews existing methodology for modular development of technical products. The objective
of the publication is to analyze the most important stages of design process of modular development of technical
products. Important achievements of scientists and engineers in the area of design theory have been analysed. The
stages of the modular development of technical products have been apply by solving different case studies in the area of
engineering design. Conclusions have been deduced.
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INTRODUCTION

The manufacturing industry is undergoing a major paradigm development that is taking it
from traditional manufacturing into a world of rapid manufacturing. An modern corporation should
be able to rapidly respond to all changes in the market environment. The need for corporations to be
able to deliver high quality products at low cost has long been recognized. What is also becoming
clear is that the further requirements of high variety and rapid product development are gradually
being superimposed on these requirements. Modular products refer to products, assemblies and
components that fulfill various functions through the combination of modules.

Product variety refers to the range of product models a company can produce within a
particular time period to meet the market demand. Products built around modular product
architectures can be varied without significant changes in the manufacturing system. Product
variations based on mixing and matching of modular components are now appearing in markets as
diverse as aircraft, automobiles, consumer electronics, software, test instruments and power tools
(Morris and Ferguson, 1993; Sanderson and Uzumeri, 1990; Sanchez, 1991; Sanchez and
Sudharshan, 1993).

The design theory and the systematic approach aim to explain in details the specific features
of the procedure for creating a new product. Some of the well-known scientists who have treated
the engineering design in different aspect are: Pahl and Beitz (Pahl, G., Beitz, W., Feldhusen, J. &
Grote, K. H., 2007), Pugh (Pugh, S., 1990), Roozenburgh & Eekels (Roozenburg, N. F. M. &
Eekels, J., 1995) and Ullman (Ullman, D. G., 1997). They analyse the design process suggesting
differents stages regarding their contents and their numbers (from 4 up to 9).

The authors Pahl and Beitz (Pahl and Beitz, 2007) have described four main stages and
designated them as: Clarification of the task; Conceptual design; Embodiment design; Detail
design. The author studied some contributions in the field of theory of design achieved by scientists
at the University of Ruse. These acheivements are described in details in the following publications:
(Dobrev, V., Dimitrov, Y., Dobreva, A., Kamenov, K. & Ronkova, V., 2016), (Dobrev, V.,
Stoyanov, S. & Dobreva, A., 2017, 2019) and (Dobreva, A., 2013).

The objective of the paper is to analyze the most important stages of design process of
modular development of technical products. The process is presented in accordance with the
following steps: Clarifying the Task; Establishing Function Structures; Searching for Working

5 JlokmagbT e IpeicTaBeH Ha CTyJeHTcKara HaydHa cecus Ha 26.5. 2021 B cexuus TPAHCIIOPT U
MAIIMHO3HAHUE ¢ opurnnamHo 3arnaBue Ha Obarapckn esmk: MOJIYJIHO PA3PABOTBAHE HA
TEXHUYECKU U3JEJIN .
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Principles and Concept Variants; Selecting and Evaluating; Preparing Dimensioned Layouts and
Preparing Production Documents.

CLARIFYING THE TASK

Formulating of demands and wishes, for instance - with the help of the checklist, designers
must pay careful attention to the clarification of the various tasks to be performed by the product
series. A characteristic demand of the specification of a modular product is that it must fulfil several
overall functions. This results in the variants of the overall function that a specific modular product
has to fulfil.

Of particular importance for the economic analysis and application of modules is data about
the market expectations of particular variants. Whenever the implementation of rarely demanded
variants increases the overall cost of the modular system, an attempt must be made to remove such
variants. The more searching these analyses are before the actual development starts, the greater are
the chances of arriving at a cost-effective solution.

However, the reduction of types by the removal of infrequently demanded and costly function
variants cannot be finalised until the elaborated solution concept or even the embodiment design
provides reliable information about the cost of the different variants and also about the influence of
every individual variant on the cost of the modular system as a whole.

ESTABLISHING FUNCTIONAL STRUCTURE

The establishment of function structures is of particular importance for the development of
modular technical systems. With the function structure—that is, the splitting up of the required
overall function into subfunctions—the structure of the system is already laid down, at least in
principle. From the outset, designers must try to subdivide the overall function variants into a
minimum number of similar and recurring subfunctions (basic, auxiliary, special and adaptive
functions. The function structures of the overall function variants must be logically and physically
compatible, and the subfunctions determined by them must be interchangeable. To that end, it is
useful if, depending on the particular task, the overall function can be achieved by essential
modules and by additional task-specific possible modules.

In the setting up of function structures the following objectives should be borne in mind:

- Aim for the implementation of the required overall functions by the combination of the
minimum number of easily implementable basic functions.

- Try to divide the overall functions into basic functions and if necessary, into auxiliary,
special and adaptive functions, in such a way that variants in high demand are predominantly built
up with basic functions; and more rarely demanded variants with additional special and adaptive
functions. For very rarely demanded function variants, mixed systems with additional functions
(non-modules) are often more cost-effective.

SEARCHING FOR WORKING PRINCIPLES AND CONCEPT VERSIONS

The next step is to find working principles for the implementation of the various subfunctions.
To that end, designers should, above all, look for such principles as provide variants without
changes in working principle and basic design. As a rule, it is advantageous to stipulate similar
types of energy and similar physical working principles for the individual function modules.

It is cost effective and technically advantageous, in the combination of subsolutions into
overall solutions (solution variants), to implement various drive functions with a single type of
energy rather than provide a single modular system with separate electrical, hydraulic and
mechanical drives.

A satisfactory production solution is also ensured by the implementation of several functions
by a single unfinished module that can be completed in various ways depending on the
requirements. However, so complex are the technical and economic factors involved that it is
impossible to lay down hard and fast rules.
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Fig. 1. Layout of modular of modular bearing system, (https://telefunken.com)

Thus, in the case of the bearing system it seems technically and economically advantageous to
provide the bearing shell with lateral locating surfaces for taking up small axial forces. With larger
axial forces, however, rolling bearings must be provided instead; it would be a mistake to try, for
purely theoretical reasons, to transfer the radial and axial forces over the entire size range by means
of plain bearings. The plain bearing system must be designed during the conceptual phase with two
alternative lubrication systems (free ring or fixed ring) because their respective advantages and
disadvantages can only be determined by later experiments.

SELECTING AND EVALUATING

If several concept variants have been found during the previous steps, each one must be
evaluated with the help of technical and economic criteria so that the most favourable solution
concept can be selected. Experience has shown that, since the properties of any one variant are not
yet sufficiently clear at this stage, such selections are very difficult to make.

Thus, in the case of the bearing system, preliminary evaluations have to be made even in the
conceptual phase, for instance as to whether the axial forces should be taken up by plain or rolling
bearings. However, the final choice of lubricating system can only be taken after the building of
prototypes and experimentation with them. Apart from the determination of the technical rating of
individual concept variants, economic factors are of crucial importance in the design of modular
systems. To come to grips with them, designers must estimate the production costs of the individual
modules and their relative effect on the cost of the modular system. Designers have to determine the
expected "function costs" of the sub functions or of the modules fulfilling them.

At a low level of specific data availability, which is characteristic of the conceptual phase,
they cannot usually hope to come up with more than very rough estimates. Since basic modules
appear in all sorts of variants, they will select such solution principles as provide the most cost-
effective basic modules. Special and adaptive modules take second place in the minimisation of
costs. If it is impossible to provide a marketable adaptation of the basic concept, the least cost-
effective function variants should be eliminated from the modular system. It will often be more
economical to replace unusual variants, which render the overall system more expensive, by making
individual adaptions than to impose such adaptions on the whole modular system. An alternative is
the use of mixed systems.
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ELABORATING LAYOUTS DIMENSIONED

Once a solution concept has been selected, the individual modules must be designed in
accordance both with their functions and their production requirements. In the design of modular
systems, production and assembly considerations are of paramount economic importance. By
paying heed to the embodiment design guidelines, designers must try to provide basic, auxiliary,
special and adaptive modules with the maximum number of similar and recurring parts and the
minimum number of unfinished parts and production processes.

In Fig. 2, the structure of the overall function variants (in accordance with Fig.1) is shown in
the form of a family tree. In both these figures, only the most important assemblies and individual
parts of the bearing system have been entered; the actual modularity is greater. Prefix X indicates
possible modules.

liModuld.' bearing system 1
essential possible’
fo == o ‘i_ S N SR A P S AR TR o g S ARC N ar | 3bariae gealh =t et
£} 1 i 1 1

T
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bearing Il fittings oil system and small parts . ofl system N and small parts
|
| — - == , re———— ey o -
| L | | 1 1
| Pressure - Pressure VA Connector YR Pressure o Pressure o High pressure
; setting valve . gauge o and pipes w3 setting valve ‘ gauge > oil connectors
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i ! \iv.m»{] shell R Lubricating B General " Bearing seal and small p. 11(*. Axial ".‘7
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oil gquide plate | or:end cap Y814

Fig. 2. Family tree of modular bearing system, (https://telefunken.com)

If the function structure, which only shows the main function variants, is compared with the
final modular structure, it becomes clear 508 9 Size Ranges and Modular Products that in the given
modular system several functions are fulfilled by a single module or its variants. Table 1 shows the
modules used and their assigned functions.

ELABORATING PRODUCTION DOCUMENTS

Production documents must be prepared in such a way that the execution of orders can be
based on the simple, and if possible, computer-aided, combination and further elaboration of
modules for the required overall function variants. Drawings require an appropriate part-numbering
system and classification, two prerequisites of the optimum combination of modules (individual
parts and assemblies).

The combination of individual modules into product variants must be recorded in the parts
list. To build up a parts list, designers can refer to the so-called variant parts list which is based on
the structure of the product and in which a distinction is made between essential modules and
possible modules.
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Table 1. Modules in bearing system shown in Fig.

Ne | Modules Des. Types Functions
1 | Housing Bu Basic module Trasnmit forc.es to f.oundatlon;
remove losses; store oil
Trasnmit radial force to the
2 Bi2n Basic module stationary system; Build up oil
pressure
Bearing shell Additionally:  transmit  axial
2 g Bi2r Variant of B1o1 force from the rotating to the
stationary system
. Additionally: transmit
3 Bizs | Variantof Biz hydrostatic oil —pressure to shaft
Supporting ring between Connect bearing shell with
4 | housing and bearing | B13 Auxiliary module | housing
shell
5 | Lubricating ring Bi41 Basic module Transfer oil
6 | Wiper B142 Basic module “Feed” oil
7 | General accessories Bu4s Basic module Control oil level & Remove oil
. Basic module/ | Accessory  and  connecting
8 | General accessories Bs e .
Auxiliary module | functions
9 B Basic module Sea_l between rotating and
stationary parts
Basic Additionally: adapt to labyrinth
10 Bier2 module/adaptive seal
Bearing seal and small module
parts Basic Additionally: provide coupling
11 Biers module/adaptive adapter
module
12 Biei Special module ?ﬁ::t housing in the absence of
13 | Foundation fittings B> Auxiliary module | Connect bearing to foundation
14 | Pressure setting valve XBs1 Special module Set pressure for circulation oil
15 | Pressure gauge XBs2 Special module Measurre oil pressure
16 | Connectors and pipes XBss Auxiliary module | Transfer circulating oil
17 Temperature gauge and XBa Special module Measure temperature
small parts
18 | Pressure setting valve XBs1 Special module Set pressure for high pressure oil
19 | Pressure gauge XBs2 Special module Measurre oil pressure
20 High pressure oil XBss Auxiliary module Feed” high pressure oil
connectors
21 Fitting components and XBq Adaptive module Adapt bearing to foundation
small parts
. . . Transfer axial force from the
22 | Rolling bearings XBi71 | Special module rotating to the stationary system
23 S_upport and adjustment XBi» | Auxiliary module Connectl_ng rolling bearings with
rings the housing
Seal between rotating an
24 . XBi731 | Special module stationary system in case of
Bearing seal rolling bearing version
o5 XBu7y2 | Special module Seal housing in the absence of

shaft
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Particularly suited to the numeration of drawings and parts lists is the method of parallel
encoding, which assigns identification numbers for the unequivocal and unmistakable description of
components and assemblies, and classification numbers for the function-oriented recording and
retrieval of these components and assemblies. The classification number is of particular importance
in a modular system, because it helps to identify functional and other similarities between
components.

CONCLUSIONS

Based upon the analysis implemented, the following conclusions can be deduced:

Important achievements of scientists and engineers in the area of design theory have been
analysed. The stages of the modular development of technical products have been apply by solving
different case studies in the area of engineering design.
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Abstract

In recent years RC Model Engines are being used extensively in radio-controlled aerial and ground vehicles in
variety of applications and are the subject of increased interest. Fully functional RC engines vary from two-stroke to
four-stroke and from single cylinder to multiple cylinders in variety of cylinder arrangements. Electrical motors as well
as engines running on a variety of blends of methanol, nitromethane and lubricant are being used in powering this type
of vehicles. Contemporary engines’ emissions are regulated and need to fall in certain ecological norms, while
delivering the best fuel consumption with the greatest distance travelled. The aim of this paper is the design of such an
engine in accordance with these requirements.

Keywords: RC Model Engine, RC ICE, miniature engines.

Introdoction

Designing and modeling of engines in CAD environment gives design efficiency, more
precision and control. 3D modeling reduces the time and money needed and gives the user the
advantage of creating precise virtual models and the confidence that parts will fit and work with
minimal issues. It also gives the ability to create better visualizations and make forecasts based on
simulations which can greatly reduce the amount of materials used (Simeon lIliev 2014, Simeon
lliev 2014).

Exposition

The aim of this paper is to present some of the main calculations done during the
computational phase of designing the engine. The process needed to develop an engine design is
relying predominantly on the initial performance goals. During the process attention has been paid
to minimising the overall dimensions of the engine and costs associated with the manufacturing.
The design of the spark ignition (SI) engine starts with choosing some basic parameters such as:
number of cylinders and their arrangement, working cycle, crankshaft rotational speed, compression
ratio, the maximum rated power and the type of fuel. Based on the basic parameters and the thermo
chemistry of the air-fuel mixture, a VV-shaped 6 cylinders Sl engine was designed with operating
parameters shown in Table 1.

Table 1. Engine Parameters

Piston diameter 17 mm
Stroke 16.15 mm
Displacement volume 22 cm?
Engine power 760 W
Torque 12.1 Nm

6 JlJoknambT € IpejcTaBeH Ha CTyAeHTcKaTa HaydHa cecus Ha 09 FOnu 2021 B cexius TpaHCHOPT U MAIIMHO3HAHUE C
opuruHasHO 3arnasue Ha Obyrapeku e3uk: PASPABOTBAHE HA JIBUT'ATEJI C MAJITBK OBEM
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Figure 1. Pressure-Volume diagram.

The pressure-volume (P-V) diagram illustrates the thermodynamic processes occurring in a
closed system. It models the relationship between pressure and volume of the air-fuel mixture in the
engine’s cylinders. The P-V diagram of an engine shows how the pressure in the cylinder changes
as a function of the cylinder’s volume. In addition to that P-V diagrams are used to calculate work
done by the system. Since work is done when there is volume change, the area enclosed by the
graph is proportional to the work produced by the engine. It is created by measuring the pressure
inside the cylinder and plotting its value against the angle of the crankshaft, for one engine cycle
which consists of two complete crankshaft rotations (720 degrees)(Heywood, J.,1988). The P-V
diagram for the engine is shown in Figure 1. On the x-axes in millimeters is shown the piston stroke
and on the y-axes the pressure in MPa. The maximum pressure achieved during the expansion of
the air-fuel mixture as shown in the diagram is 5.47 MPa.
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Figure 2. Polar load diagram for connecting rod big-end bearing.

The crankshaft converts the reciprocating linear motion of the piston into rotational motion.
Among the most loaded parts of an engine are the crankshaft bearings. Forces with very high
magnitudes are acting on the bearings, forces which during the operating cycle change very
intensively. The life of the bearing shortens due to the high load and therefore lowers the reliability
of the engine. The most common type of bearings used for this application is the journal bearing,
also called hydrodynamic journal bearing. The main journal bearing consist of two parts, upper and
lower, and the upper part has an oil groove in it as well as a lubricating hole through which
pressurized oil maintains the hydrodanimc regime of operation (Basshuysen, R., Schafer, F., 2004).

On Figure 2 is shown the polar load diagram of the connecting rod big-end bearing load
distribution for two complete crankshaft rotations (from 0 to 720°). The polar load diagram for the
main bearing journal for one rotation of the crankshaft is shown in Figure 3. The lubrication holes
feeding the journal bearing are drilled in that zone of the journal where the load is the smallest.
Figure 4 shows the upper part of the main bearing (Lilov, C., lliev, L., lvanov, C., Marinov, E. ,
1976).
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Figure 3. Polar load diagram for main bearing.
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Figure 4. Upper part of a main journal bearing

Engine maps are primarily used to document certain operating parameters. They can be compared
and evaluated on specific engine parameters. The engine map contains a lot of compacted
information from which a well-trained eye can derive an assessment for the particular engine
(Orlina, A., Kruglova, M., 1984).
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Figure 5. Engine maps characteristics as functions of crankshaft speed

Based on the initial parameters and the results obtained a 3D model for the internal combustion
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engine was generated in SolidWorks environment. The final design of the engine at the time of the
writing of this paper is shown in Figure 5.

Figure 5. Isometric view of the engine taken from SolidWorks

CONCLUSIONS

The development of such methodology enables the user to compute, design and test the
durability, via simulations, of components of internal combustion engines.

The existing 3D model will be subjected to additional computations and simulations of its
parts alone and in an assembly. For this purpose, softwares like AVL, Ansys and SolidWorks
FlowSimulation will be used. The goal is optimization of the different parts and the work output of
the engine as a whole system.

With the help of this methodology, a working prototype of this engine will be produced.

JloknanbT oTpassiBa pesyiaTarute oT padorara mo mpoekT Ne 2021-PVY-03, ¢unancupan ot
Hanmonanuus HaydeH Gpona Ha PyceHckust yHHBEpCHTET.
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Abstract: The construction of the European transport system begins with the integration of the national
transport systems of the countries that make up the EU. These are the highest economically and socially developed
European countries, resp. countries from EU-15. The high level of development of the different types of transport in the
indicated countries creates preconditions for building a transport system that functions efficiently and creates
opportunities for further improvement. There are prerequisites for extension of its territorial scope to include the
transport systems of newly acceded countries. At the same time, it is redirected to a specific basica network that forms
the backbone of the European single market. Through her remove barriers, improve infrastructure and streamlinecross-
border transport operations in the interests of passengers and businesses across the EU.
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BBBEJIEHME

XKenesonbTHus cekrop Ha PenyOnuka bbarapus tpsoBa na cb3naBa HEOOXOAUMHU YCIOBHS 3a
BB3XOJAII0 MKOHOMUYECKOTO M COLMAIHO PAa3BUTHE HA CTpaHaTa, B CBIIOTO BPEME Ja OCUTYpsBa
HeoOxoauMaTa 6a3a 3a pa3BUTHE Ha €PEKTUBEH M YCTOMYHUB TPAHCIIOPT.

Karo wact or EBpomeickoTo »ene3ombTHa CUCTEMA, bbirapckarta XKejle30IbTHA Mpeka
3aeMa M cTpaTterndyecko mscto B Hes. Heobxonumo e aa ce otumrta u Qaxra, ye rno-roisiMara 4act
OT Mpexara nomnajaa B ooxBara Ha TpaHceBpoIleiickaTa TpaHCIOPTHAa Mpexa. B mocneanuTte roau
MOPa3BUTHETO HA TPaHCIOPTHATa HHPPACTPYKTypa B bbarapus ce paboTu B HAKOJIKO HANpaBJICHMUS,
Thil KaTO HSAKOM YYacThLIM ca BaKHAa 4yacT OT TpaHceBpoleiickara TpaHcnopTHa mpexka (Trans-
European Transport Networks - TEN-T).

Pazpaborena e mporpama 3a pa3BUTHETO U EKCIUIOATalUsTa Ha JKeJle30IbTHATa
uHppactpykrypa 2019 — 2023 r.k0sTO € B U3I'BJIHEHUE Ha pa3nopeadure Ha wi. 9, an. 1 u an. 3 or
Horosopa mexay Abpxkasara u HK , JKenesonbtHa nndpactpykrypa” (HKXKU) 3a ocurypsiBane Ha
IBJITOCPOYHO IUTAHMpaHe U (UHAHCUPAHE Ha JEHHOCTUTE IO HU3TPAXKIAHETO, IMOAIBPIKAHETO,
pPa3sBUTHETO W EKCIUIOATAlMsATa Ha >KeJe30IbTHaTa HWHQPACTpyKTypa U € myOiuKyBaHa B
CHOTBETCTBUE C M3UCKBaHUATA Ha Wi. §, ain. 1 ot Jupextuna 2012/34 na EBponelickusi napiaMeHT
n Ha CpBera or 21 HoemBpu 2012 roauHa 3a chb3ZgaBaHE Ha €QUHHO €BPOIEHCKO JKEJIE30II'BTHO
npoctpancTBo. IIporpamara mpencraBisiBa €QUH LSJIOCTEH U CTPYKTYpUpPaH IOKYMEHT, KOWTO
oOxBama Bcuuku acrekTu oT aeiiHoctTa Ha HKXKU m mompoOHO mpenctaBs MHBECTUIIMOHHUTE
HamepeHusa Ha Kommanusara 3a nepuona 2019 — 2023 r. [Iporpamara ce akTyaiausupa €XerojHo U
ce yTBBbpKJaBa OT MUHUCTbpa Ha TPAHCIIOPTa, UHPOPMALIMOHHUTE TEXHOJIOTMH U CHOOIICHUATA.

7 JlokmagsT € HpeACTABEH HA CTyAeHTCKaTa HayuyHa cecus Ha 26.5.2021 B cexuus TPAHCIIOPT U
MAIIMHO3HAHUE c¢ opurnnamHo 3arnasue Ha Owirapcku e3uk: CBCTOSAHUE W PA3BUTHUE HA
KEJE3OITbTHATA UHOPACTPYKTYPA B PEITYBJIMKA BbJII'APUA.
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N3J10XEHHUE

TpaHcnopTHAa NOJMMTHKA 32 XapMOHH3MpaHe M pa3BUTHe Ha ’KeJle30IIbTHaTa
HH(}PaCTpPyKTypa B eBPONEiCKHUA CHIO3

N3rpaxaaneTo Ha eIMHHA €BPOIICCKaTa TPAHCIIOPTHA CUCTEMA 3all04Ba C MHTETPUPAHETO HA
HallMOHATHUTE TPAHCIIOPTHU CUCTEMH Ha cTpaHuTe, KouTo ch3naBatr EC.Kato navano ToBa ca Haii-
Pa3BUTUTE B UKOHOMUYECKO M COLMAIHO OTHOIIECHHE €BPOINEHCKH CTpaHu, T.€. IbpxkaBute or EC-
15. Bucokara cTerneH Ha pa3BUTHE Ha OT/AEIHUTE BUI0OBE TPAHCIIOPT B [IOCOUEHUTE CTPAHU Ch37aBa
MPEINOCTaBKU 3a M3rpaXKJIaHe Ha TPAHCIOpPTHA CHUCTeMa, KOATO (YHKIMOHHpa e(PEeKTUBHO U
Ch3/1aBa BB3MOXKHOCTH 3a II0-HATAaTBIIHO YCBbBBpLICHCTBaHE. B  EBponeickusar cbro3
KEJNEe30IbTHUAT TPAHCIIOPT TeHepupa 1no-Maiko ot 0,5 % oT CBbp3aHUTE C TPAHCIIOPTA EMUCUU HA
NapHUKOBH TazoBe. ToBa OT CBOSI CTpaHa ro MpaBH eIHAa OT Haii-ycToiumBuTe (OpMHU Ha
I'THUYECKHUSI M TOBAapHUA TpaHcnopT. Hapexn ¢ peauna apyru npeauMcTBa KEJIE30IMbTHUST
TPAHCIOPT € M M3KJIIUUTENIHO Oe3omacen [ Atanasova, P., Lyubenov] u cBbp3Ba xopaTa u OusHeca
B 1s1a EBpoma upe3 msrpaaeHarta TpaHceBporeiickata TpaHcroptHa mpexka (TEN-T). Bwopeku
TE€3U NPEAUMCTBA, €1Ba OKOJIO0 7% OT mMbTHULUTE U 0K0JI0 11% OT cTOKMTE IBTYBAT C KENE30I'BTEH
TpaHcnopT. EqHa oT ocHOBHMTE Lienu Ha EBpoOnenckus Chbio3 € OCUTypsSBaHETO — M3rpakJaHe U
MOAIBbpPKAHE HA MOJIEpHA MHTErpUpaHa TPAHCHOPTHA CHUCTEMA, KOATO 3acwiBa TIjoOanHara
KOHKypeHTtocrocooHocT Ha EC u e me e B ChCTOSHUE J1a TMOCPELIHE Mpean3BUKATEICTBATA,
CBBpP3aHU C Pa3BUTUETO HA YCTOMUYNB, MHTEIUTCHTEH U IPUOOIIABAIL] PACTEX.

| TRAHCMOPTHATA NOMMTHKA HA EBPONERCHMA ChIOT

Banz eHura

STTuThS HAPTA 38 NOCTHIARETO WA EAMHHD B8MRASRGHD TRAHEMOATHS APOETHAHCTED — Kb KDHEY pEHTOCHOC0 AHA TRAHEMOMTHS CHETEME © SHERTHE S0
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nepuogs 2014 - 2020 r.

| HAUHOHAAHA TPAHCMOPTHA NONMTHHA |

0B Ly rEHEpans | CTRATErANTE 33 PASAMTHE HE CTparmardn 53 passuTHE Wa
Haymonaanacrpaterss sanogodpasane

NBTHATE M PACTRVETY pd &
fAaK SaTpaHcnopTa TRAHCNOPTHATE CHETEME Ha [GEIONACHOCTTS WA ABHKEHHETO RO PenyBnsea Brarapun 2016 - 2022

F.

Ha BeAfapH Penybauka Bwarapua go 2020 r. NuTHWATA Ha PenyBanka Brarapun sa

| OneparneHa nparpama "TPAHCNGRT ¥ TRAKCNOATHE MR pacTpyeTypa” 2004 - 2020 r. ‘

| HHTEFHFAHA TRAHCNOPTHA CTPATENHA B NEPHWOOA 00 2030 . |

@ur. 1 HopmatnBHa paMKa Ha TpaHCIOpTHaTa noauTuka Ha EBponerickus Cbro3

BaxxHa cThIKa KbM Ta3u LIEJ € OCUTYPSIBAHETO Ha J10Ope (pyHKIMOHMpAIa HHPPACTPYKTYpa,
KOSITO MOXe€E Jla TpaHCIIOpTHpa XOpa U CTOKU e(peKTHBHO, Oe30macHo M pa3ldupa ce yCTOWYHUBO.

-43 -



PROCEEDINGS OF UNIVERSITY OF RUSE - 2021, volume 60, book 4.3.

Odusnueckarta nHppacTpykrypa Ha EC HabGposBa okosno 217 000 kM >kenezonbTHU juHUH, 77 000
KM Maructpaiu, 42 000 kM BbTpeUIHH BOJHHU MbTUIIA, 329 KIHOYOBU MOPCKH NMpHUCTaHUIIA U 329
nerunia. AMOMIMO3HUTE Lenu, kouTo Eppomeiickusar Cbro3 cu HocTaBi BbB Bpb3Ka C
OCUTYPSBAHETO M TMOAJbP)KAHETO Ha TPAaHCIOPTHA HMH(QpaAcTpyKTypa, OTroBapsiia KakToO Ha
Hy>kxauTe Ha EBponeiickure )xurtenu, Taka 1 Ha He0OXOAMMOCTTa OT UKOHOMHUYECKA, TPAHCIIOPTHA U
TBProBCKa OOBBP3aHOCT ChC CTPAHHUTE U pernoHuTe u3BbH EC

[Ipe3 mapt 201 1r. EBpormneiickaTta KoMHCHS TIpreMa IsiI0cTHA cTparerus (,, Tpancnopt 2050%)
HAaCOYEeHAa KbM KOHKYpPEHTOCHOCOOHA TPAaHCIOPTHA CHCTEMa, KOSTO MMa 3a el Ja YBEIU4d
MOOUITHOCTTA, IPEMaxHe HAKOU OT OCHOBHHUTE OapuepH B KIIIOUOBU OOJIACTH U YBEJIUYH pacTexa u
3a€TOCTTa Ha CeKTopa. M3mbIHEEHNETO Ha CTpaTerusaTa OU J0BEJIO U 10 APACTUYHO HaMaJsBaHE Ha
3aBucuMoOcTTa Ha EBpoma oT BHOca Ha HedT W TreHepupaHe Ha BBIVIEPOJHUTE EMHCHH OT
tpaucnopta ¢ 60% mo 2050 r. Ot kpaeTO UABa U noj3ariaBuero Ha Tperara bsia kuwura: , IIbTHA
KapTa 3a IOCTUraHeTo Ha EQUHHO eBpomelcko MpPOCTPaHCTBO — KOHKYPEHTHOCIOCOOHA
TpPaHCIOPTHA cHcTeMa ¢ e()eKTUBHO M3MOoJ3BaHEe Ha pecypcute. ToBa € OCHOBHHUAT €BPOIECHCKU
CTpaTernyecku JOKYMEHT, KOWTO OoYepTaBa HAaCOKUTE 3a pa3BUTUE HA TpaHCHopTa. Tam ca onucaHu
I1aHoBeTe Ha EBpomnelickara KoMHCHS 32 CIEABAILIUTE JECETUIIETHS, IPEABUK AN N3TPAKIAHETO
Ha TpaHcmopTHa cuctema a0 2050 r., xapaktepusupaina ce ¢ ENMHHO eBponencKko TPaHCHOPTHO
MIPOCTPAHCTBO, OTBOPEHU Ma3apH, MO-EKOJOTHUYHAMH(PACTPYKTYpa U MHOBAIIMOHHHU TEXHOJIOTHH C
HUCKHU BBITIEPOHU €MHUCHUU.

PasBuBane n BHEAPsIBAHE Ha yCTOﬁqHBH ropuBa U CUCTEMHU 3a 3a/IBUKBAHE

Jo 2030 r. 30 % ot ToBapute B aBTOMOOWIHUs TpaHcmopT Hax 300 kM TpsOGBa ma ce
MPEXBBPIIAT KbM JIPYTH BUJIOBE TPAHCIOPT, HAIIPUMEP, KeJIe30IIbTeH Ui BoaeH, u 50 % no 2050
I., KaTo ce yJlecHABaT OoT €eKTUBHU U €KOJOTUYHU TOBapHU Kopuaopu [locturanero Ha tasu uen
CHINO TaKa IIE€ M3MCKBA PA3BUTHUETO Ha mojaxojsmia uHpactpykrypa. Kakro u no 2050 r. na ce
JOBBPILIN €BpOINEIiCKaTa BHCOKOCKOPOCTHA »xene3ombTHa Mpexa. lo 2030 r. nma ce yrtpou
IbJDKMHATA HAa HaJIMYHaTa BUCOKOCKOPOCTHA JKEJIE30I'bTHA MpEXa U Ja c€ MOJIbpikKa I'bCTa XKII
Mpeka BbB BCUUKHU JIbpKaBu-wieHKU. Jlo 2050 r. mo-ronsimMara 4yact OT MbTHHYECKUS TPAHCIIOPT Ha
CpeIHHU Pa3CTOSHUS TpsiOBa Ja ce OCHINECTBSIBA MO PEICOB IBT. [IbIHOLIEHHO (yHKIMOHHUpAIIA U
nokpuBama ueansa EC myntumonanHa ocHoBHa Mpexa no mnporpama TEN-T mo 2030 r.,
BHCOKOKa4eCTBEHa Mpeska ¢ royisiM karmauureT A0 2050 r. 1 cboTBETHUS HA0Op OT UHPOPMAITMOHHU
ycayru. Jlo 2050 r. BCUUKM LIEHTpaJIHU MPEXXOBH JIETUIIA J1a CE€ CBBPKAT C JKEJIE30IIbTHATA MPEXA,
3a MpeANnoYuTaHe C BHCOKOCKOPOCTHATa; Ja Ce€ rapaHTHpa JOoCTaThbuHaTa Bpb3Ka HAa BCHUYKU
LEHTPAJIHU MPEKOBU MPUCTAHUIIA CbC CUCTEMUTE 3a JKEJIE30IIbTEH IIPEBO3 HA TOBApH U, KBIETO €
BB3MOXHO, C BbTPEIIHUTE BOJHU IbTHINA. [loBUIIaBaHEe HA €(EKTUBHOCTTA Ha U3IOJI3BAHETO Ha
TPAHCHOPT U UHPPACTPYKTypaTa ¢ UHPOPMALIMOHHU CUCTEMH U TIa3apHU CTUMYJIH.

PaszButne Ha TpaHc-eBpomeiickaTa TPAHCNOPTHA Mpeka MW HWHTerpHpPaHeT0 Ha
ObJrapckaTa TPaHCIOPTHA HHPPACTPYKTYpa B Hesl

PasButnero Ha TpaHceBpomneiickata TpaHcnoptHa Mpexa (TEN-T) e cBbp3aHo c
M3rpaXJaHeTo Ha oOlla M eAMHHA OOIIOeBpoNeicka Mpexa OT KeJIe30MbTHH JIMHUM, ITbTHUILA,
BBTPELIHU BOJHH IIBTHINA, MOPCKH MaplIpyTH, MPUCTAHMINA, JIETUILA U JKEJIE€30ITbTHU TEPMUHAIIH.
Karo BaxHa KpailHaTa 1eJl € J1a Ce€ 3aIbJIHAT MPOIyCKUTE, Ja C€ IpEeMaxHaT OrpaHUYEHUsTa OT
BCAKAaKBO €CTECTBO U TEXHUUYECKUTE Oapuepu, KaKTO U J]a Ce 3aCHJIM COLIMAIHOTO, MKOHOMUYECKOTO
u TteputopuanHoro coOmmxkaBaHe B EC. Hacrosmara monutuka Ha TEN-T ce ocHoBaBa Ha
Pernmament (EC) Ne 1315/2013. OcBeH wu3rpakJaHeTo Ha HOBa M YyeJHaKBeHa (hu3Huecka
uHbpacTpykTypa, noaurukata Ha TEN-T HacoueHa W MOAKpens MpUiaraHeTo Ha WHOBAILlUHM, HOBU
TEXHOJIOTUHU U IU(PPOBU pelIeHMs 3a BCUUKU BUAOBE TpaHcnopT. Karo riaBHara 11en e mogodpeHo
U3II0JI3BaHEe Ha MH(pacTpyKTypaTa, HaMalleHO Bb3JICHCTBHE HA TPaHCIIOpTa BbPXY OKOJIHATa Cpeja,
MOBUIIIEHA eHepruiiHa e(peKTUBHOCT U MOBHILIEHA 0€30MaCHOCT.

TEN-T ce cbcTOUM OT 1Ba MPEXOBHU KJIOHA!

e - OcHOBHara Mpe)ka BKJIIYBAa 0 CBHIIECTBO OCHOBHUTE BpPB3KH, CBBP3BAIlM Hali-
BaKHUTE BB3JIM KOUTO TpsiOBa na Obaat 3aBbpuienu 1o 2030 r.
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e - BceoOxBarHaTa Mpeka 0OXBallla BCHYKH OCTAHAIH €BPONECHCKH PETMOHH M TPsOBa
na 6bpaat 3apbpinenn g0 2050 T.

[Ipuemanero Ha Permament Ne 1315/11.12.2013 r. 3a Hacokute 3a pasButue Ha TEN-T
OCHUTYpsIBa H3TPaXKIaHETO Ha eEeKTHBHA BpBh3Ka MEXy U3TOYHHUTE U 3aMaJHUTE YyacTh Ha EBpora,
KaKTO M Ha epu(epHUTE PETMOHHM C IIEHTpaTHUTE. Taka mupokooOXBaTHATa Mpexa OM TTOKpHUBaa,
M OCHTYypHJIa JIOCTBII JO OCHOBHATa MpeXa U IIe JONpPUHACS 33 TEPUTOPUAIHOTO CONMKaBaHE U
JecHaTa JOCTBIIHOCT 10 BCHUKU peruoHu Ha Chro3a.

@ur. 2 Kopunopu ot ocHoBHara TEN-T mpexa

[Ipe3 tepuropusita Ha PeryOnuka Bbarapust mpemuHaBar:
o Kopunop ,,Opuent/M3touno- Cpean3eMHOMOPCKH™ C OCHOBHU TpaceTa:
> Xambype — Bepaun
Pocmox — Bepnun — Jlpesoen
bpemepxagen/Bunxenmcxagen — Mazoebype — J{pesoen
pezoen — Yemu nao Jlabem — Mennux/Ilpaca — Konun

YV V VYV V

Konun — Ilapoyouye — bvprno — Buena/bpamucnasa —
byoanewa — Apao — Tumuwoapa — Kpatiosa — Kanagham —
Buoun Cous

> Cogpus — Ilnosous — Bypeac

> Inosous — epanuya na TR

> Coghuss — Conyn — Amuna — Iupes — Jlumacon — Huxo3us
> Amuna — Iampa/Heymenuya, KakTo u

o Kopunop ,,Peitncko- JlyHaBcku.

Te3su kopugopu 00€IUHSBAT CHOTBETHHUTE IbPIKABH-UICHKH, KAKTO U CHOTBETHHUTE
3aMHTEPECOBAHU CTpPaHHU, HAMpUMep YIpaBUTENIUTE Ha WHEpacTpyKTypaTa W NOTpeOUTENHTE.
EBpornelicku koopauHaTOpu HaONIO/aBaT HAmpeabka MO W3MBIHEHHETO Ha KOPHAOPHUTE, KaTo
3a/1a4ata UM ce oKycrpa BbpXY OCUTYpsiIBaHE Ha KOOPAMHALUSA, CHbTPYIHUYECTBO U MPO3PAYHOCT.

W3BOIN

OOmIOTO CHCTOSIHUE HA JKEJIEe30IIbTHATA MHPPACTPYKTYPa KbM HACTOSIINS MOMEHT M3UCKBA
HEe00XO0UMOCTTa OT HEOTJIOKHH MEPKH 32 Bh3CTaHOBSIBaHE, TOJ00PSIBAaHE U YBETMYaBaHE TEXHUKO-
eKCIUTOATAI[MOHHUTE TMapaMeTpy Ha OKEeJIe3HWS IIbT, KOHTAaKTHAa Mpeka, CHOOIIUTEIHA W
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OCUTYpUTEJIHA TEXHHKA M OTCTpaHABaHE HAa TECHUTE MeCTa, IPeau BCUUKO IO JMHUUTE, KOUTO ca
4yacT OT OCHOBHaTa TpaHceBporieiicka TpaHCIIOpTHA Mpeka. KaTo mpuopuTeTHU C orjes Ch3/1aBaHe
Ha TO-OJIarONPHUSATHU YCJIOBUS 3a ISJIOCTHO pa3BUTHE HA >KEJIE30MbTHUS TPAHCIOPT HpU
MOJICpHM3AIMATA CIE/Ba Ja ca TpaceTaTa, BKJIIOUYEHHU B €BPOIECHCKUTE JKEJIE30IMbTHU KOPUIOPH 3a
KOHKYPEHTOCIIOCOOHU TOBapHU MPEBO3M, OCUTYPSIBAILM U TPaH3UTEH TpaduK, KAKTO U OCHOBHHUTE
HaIlpaBJIEHUATA TEHEPUPAITU TTO-3HAYUTEIHU TPUXOIH.

[TocTuraneTo Ha 3aJl0)KEHUTE CTPATETMUECKU LIETM W NPUOPUTETH 3a pa3BUTHE Ha
KEJIE30IbTHUS TPAHCIIOPT € Bb3MOXKHO UPE3 PEAIM3UPAHETO Ha KOMIUIEKC OT pPe/ihila MEpKH, KOETO
U3MBJIHEHHUE B rojisiMa CTENeH € 00BbP3aHo OT JAbp’KaBHATa MOJUTHKA B TO3U cekTop. C neiiHocTTa
CH JpyXKecTBaTa OT CEKTOpa TpsOBa Ja ce CTpeMAT Ja Ch3haBaT NOAOOpH YCIOBHS 3a
MOTPEOUTENUTE Ha JKEJIe30bTEeH TPAaHCHOPT HO He camo B bovarapus. Te TpsOBa na ca B mblieH
YHHCOH C 00I10€BpOIIeiicKaTa MOJIMTHKA, C KOETO I CE JTOTPUHECE 33 MPAKTHYECKOTO M3TPaKIaHe
Ha EquHHO eBpoIericko kene30nbTHO MPOCTPaHCTBO (KakTo € nedunupano B Jlupextusa 2012/34).

JloknaabT oTpassBa pesyiararure oT paborara mo mpoekT Ne 2021-OT-01, ¢unancupan oT
Hanmonannus HayueH Gpoua Ha PyceHckust yHUBEpCHTET.
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Abstract: Over the last decade, a number of initiatives have been launched in the fields of transport and logistics
and the promotion of the use of river transport in the Union. The initiatives are aimed at modernizing infrastructure
and harmonizing equipment and procedures as one of the European Union's strategies. The RIS project follows
Directive 2005/44 | EU of the European Parliament and of the Council on harmonized river information services (RIS)
on inland waterways in the Community. According to which the RIS system should be part of a trans-European
network.

The main idea in the system is to reduce the time required to develop and implement optimal solutions aimed at
eliminating the consequences of emergencies. As well as reducing public losses, direct and indirect financial,
environmental and other damage. At the same time, the system should be a tool to support decision-making aimed at
eliminating the consequences of emergencies. The system allows coordination, management and provision of
communication between the units involved in emergency actions.

Keywords: Emergency actions, Transport, Coordination, Inland waterways

BBBEJIEHUE

[Ipenmpuemanero Ha MepKH TpPHU BBH3HUKBAHE Ha HW3BBHPEAHM OOCTOATEICTBA HW3HMCKBA
MpeAO0CTaBsiHE Ha YCIyru 3a npoTuBojaeiicTBue Ha OeactBusi (CAS) KOMTO ca MPUIOKUMHU 32
BBTPEIIHUTE BOJIHU MBTHINA U (OPMHUPAT YACT OT III00alIeH TJIaH 3a 3allUTa U MPOTUBOJCHCTBHETO
Ha O€ICTBHS Kacaell pa3IMYHUTE BHJJIOBE TPAHCIOPT KaTO: BB3AYIIEH, aBTOMOOWJICH,
KENe30MIbTEH M BOJIEH TpaHCHOPT. Besika oTAenHa cTpaHa Moke Jja peliaBa cama 3a cebe U 1Mo CBoe
YCMOTpPEHHE KakK Jla TpHIoku PedynnTe nHGOPMAIIMOHHH YCIYTH B TJIOOQIHUS TIJIaH.

N3J10KEHUE

Cucrema 3a kpusucHu curtyauuu ¢ 3D moaeanpane

[IpenocraBsiHeTo Ha peyHH MH(POPMALMOHHU YCIYTH B PEAJHO BpEME € BaKHO YCJIOBHUE 32
HaMaJIsIBAHE HA PUCKOBETE IPU IIPEMHUHABAHE HA IUIABATEIIHU ChAOBE IIPE3 KPUTUYHHU YHACTBIH IO
peka /lyHaB M 10 TO3M Ha4WH — 32 MOBUIIIABaHE Ha HUBOTO Ha 0€30MaCHOCT 3a KOpaloIljaBaHETo.
Cucremata uMa BB3MOXKHOCT Ja Cb3JlaBa YCJIOBUSA 3a M0-0€301MacHO H3MOJI3BaHE Ha
KOpaboIUIaBaTeIHUsl MbT M MO TO3M HAYMH IOBHUIIaBaHE Ha €(PEKTHUBHOCTTA Ha IMPEBO3UTE I10
BbTpentHuTe BoaHU NbTHINA. BYJIPUC € equn BakeH €1eMEHT OT KOMIUIEKCa OT Pa3IMYHU MEpPKH
3a KOHTPOJ M TpeAOTBpaTsBaHE Ha 3aMbpCSIBaHMATA [0 Hai-rojsiMara KopaOoIliaBaTelHa
eBporeiicka peka. Bb3MOXKHOCTTAa 3a U3MOJI3BAHETO Ha HWHGOPMALMOHHM TEXHOJOTHUU B
YIPABJICHUETO HA JIOTUCTUYHU U TPAHCIIOPTHU IIPOLIECH € OCHOBEH EJIEMEHT OT ChbBPEMEHHHTE

8 JlokmambT € NpenCcTaBeH Ha CTYAEHTCKATA HAYYHA CECHS HA ............... 2021 B CEKIHA................ c
opuruHaiHo 3aryiaBue Ha Obarapcku e3nk: CUCTEMA 3A 3D MOJIEJIMPAHE HA KPU3WCHU CUTY ALV BbB
BBTPEIIHUTE BOJAHU ITBTUIA.
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TpaHCIOPTHH BepurH. [Ipr HEOOXOAMMOCT 3a pealn3upaHe Ha cucTeMa 3a npeaocTtaBsHe Ha CAS
kirouoBu PUC texuonoruu ca Inland ECDIS u Inland AIS.

@ur. 1 U3raen ot cucteMara 3a KOHTPOJ HAa PEYHUS BT

Cuctemara 3a NpOTUBOACHCTBHME Ha OEACTBUS U3MOJ3BAa peaula KiIwo4yoBU Peunu
nHpopmannonau cuctemu wim PUC ycnyru, karo B ciay4ail Ha HHIMJICHT 4pe3 TSAX MOXKE Aa Obae
[IPeJOCTaBeHa Pa3InyHa HHPOpMaLUs KaTo:

* uwHpOpManus 3a Mo3UNHKsA Ha Kopaba, korato Hsima AIS TpaHcmonaep Ha 6opna, chiiara

e ObAe MpeAocTaBeHa KaTo MPOTrHO3Ha Mo3Mlus Ha Oa3zaTa Ha JOKJaJBaHaTa JApyra
uHpOpMAIIHS;

* 1bJHA MH(OpMaIUs 3a ToBapa M Opos Ha MbTHULUTE Ha Oopja Ha Kopaba, Bb3 OCHOBA Ha

MOCTBITHIIN €JICKTPOHHU ChOOIICHNUS
* nojaBa ce nHpopMalMs Ha KAIUTAHUTE U OTTOBOPHUTE BJIACTH upe3 pazanyHu AlS u NtS
CBHOOIIEHH.

M3non3BaHeTo Ha cucTeMara MO3BOJISIBA 3HAYUTEIHO HaMassiBaHE HA BPEMETO, HEOOXOIUMO
3a pa3pa0oTBaHE M MpUIIaraHe Ha PA3IMYHU ONTHMAIIHU PELICHHS, UMAIHU 32 [1eJ1 eTMMHHAPAaHE Ha
MO-IIMPOKH MJIM MO-TEXKH TOCIECTBUS OT HACTBIIWINA U3BBHPEIHU CUTYalMH, U B CHIIOTO BpeMe
HamalsBaHe oOeMa Ha OOIIeCTBEHH 3aryOu, KaKTO Ha MPEKH Taka U HAa KOCBEHW ()MHAHCOBHU WU
€KOJIOTMYHU U JIp. mweTH. CucreMara € €IMH KJIIOUYOB MHCTPYMEHT 3a MOANIOMAaraHe B3€MAaHETO Ha
pellIeHNts, HACOUEHU KbM €IMMUHUPAHE Ha MOCIECTBUATA IIPU U3BbHPENIHU cuTyanuu. Cucremara
noJomMara JIeHHOCTUTE MO0 KOOpJUHHMpAHE, YIPaBIEHUE M OCUTYpSBaHE HAa KOMYHHUKAIHS MEXIY
pa3IMYHUTE 3BEHA, aHTAXKHUPAHU C IEUCTBUS IPU U3BBHPEIHU CUTYALINN.

e au am e e emm e ==

Chart Window 115000 NUp RadarRadZ.RadLiad |

ISR

o
@6 2%,

GHE 267 om0 00
@7 270 om0 00

@wr. 2 3D Kapra Ha y4achk Mpu U3BBHPEIHN CUTYAITUU
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IIpu xpusucam cutyarmuu CMS (Crisis Management System) cucremMara mojarnoMara
CITy’)KOHMTE IIpY B3€MaHe Ha PEIICHUS U € YHUBEPCAIHO CPEJICTBO, KOETO CIIYXKH 3a:

*  ABTOMATHYHO MpOCIEAsBaHe U rpadUIHO H300pa3siBaHe HA TEKYIaTa CUTYaIHs,

e OBP30 U CBOEBPEMEHHO MPEAOCTaBsIHE HAa MH(DOPMAITHS 3a PeaTHi U3BbHPEIHN CUTYAIUH;

* TpoCleAsBaHE Pa3BUTHETO HA W3BBHPCIHH CHTYallud W CIMMHHUPAHE Ha TEXHUTE
MHOCIEACTBUS;

*  ABTOMATHYHO 3aITMCBaHE Ha BXOJIIA HHPOPMAIIHS;

* NPEABUKIAHE U OLIEHKA CUJIaTa HA MOCIEACTBUATA OT U3BbHPEIHU CUTYaLIUH;

* IUIAHUpPaHE XOJa Ha JCHUCTBHITA NMPH W3BBHPEIHM CHUTYallMd, C IeNl pa3paboTBaHE Ha
YIOPABJICHCKU pEUICHUs 3a W300p M IpujlaraHe Ha ONTHMAJeH LSJIOCTEH OIepaTHBEH
KOHTPOIT;

* BH3YyaJHO NPEJCTaBsSHE HA rojieMu obemMu WHQOpMAIMs, ¢ 1[en 1mo-100po pa3dupaHe Ha
HaJIMYHATa HHOOPMAIIHSI OT CTpaHa Ha B3EMAIIIUTE PEIICHHS,

® aHaJIn3 U OLICHKA Ha BLSHCﬁCTBHCTO Ha UBBBHPCAHUTC CUTYAllUH.

SRAAPLE A ML, T8s 55 66 0 s
2 2 E'S -

oo 4G 7 T L AN T

@wr. 3 3D CHMyﬁéiuﬁoﬁﬁéh Mojie] Ipu KI/I3I/ICHI/I CUTyalluu

Peunure unpopmannonnu cucremu (PUC) xato eana ot crpareruure Ha EBponelickus cbro3
B cdepata Ha TPAHCIOPTA W JIOTHCTHKATa € HachpuaBaHE Ha W3IOJI3BAHETO HA PEYHHUsS MPEBO3,
KOUTO MOrar Ja JOHecaT peAula IOJ3M OT pPa3jIM4HO €CTeCTBO B chio3a. llo-chlecTBo ca
XapMOHU3UPAaHN HH(OPMAIIMOHHH CHCTEMH OOCITY)XBalll KOpaOW W WHCTUTYIMU OTTOBOPHH 32
ynpasieHue Ha Tpaduka. M3non3Bar ce u npu NojibpKaHe Ha IJIaBaTeIHUs T U OCUTYpsIBaHE Ha
Mo-700p0 HUBO Ha CHTYPHOCT HAa KOPaOOIUTaBaHETO KaKTO, W TP ONa3BaHE Ha OKOJHATa cpela W
apyru. TepMHHaTBT 3a ynpaBieHUWE Ha KPU3MCHU CHUTyallMM H3IOJI3BAa Pa3IMYHU PECypcHu Ha
BYJIPUC karo:

*  VTT co¢ryep, KOHTO MMa Bb3MOXKHOCT Jia MIPEJOCTaBsl KAaKTO peajHa Taka M MPOrHO3HA

nH(OpMAIIHA 332 ECTECTBOTO Ha TpaduKa B pealHO BpeMe;

* CCTV codryep 3a mperocTasslll I'bJIEH BU3yaleH KOHTPOJ Ha TpaduKa;

* 3D npencraBsHe Ha HABUTAIMOHHATA CUTYAIHSL.

[Tpunoxennero Ha 3D cucrema 3a ynpaBienue Ha kopabHust Tpadguxk (3D VTS codrtyep)
MO3BOJISIBA JIETAWIHA BU3YyAJIM3allusl Ha KOpaOHUS TpadUK B PEATTHO BpEME WJIM BB3NPOU3BEKTaHE
Ha JleTaililHa KapTHHAaTa Ha KopaOHMs Tpaduk. I'papuunute 00ekTH ca B3eTH OT OMOIMOTEKA C
pa3IMyHU MOJIEIN Ha TUIABATEIIHU CHJAOBE, KOSATO ce mojabpka oT VIS cucremara. Busyamnoro
NpeJCTaBIHE Ha CHCTOSHHETO Ha Tpaduka ce cb3/laBa Ha 0a3ara Ha CaTeNIUTHU OOpa3u u
[IPOYYBaHMsI HA KOHKPETHHUS TEPEH KaKTO M OT JaHHHU 3a 3€MHHUs pened.

W3BOIN

Upe3 m3mnonBaHe Ha CHCTEMaTa oleparopa UMa Bh3MOXHOCT Ja W30Mpa OTHpaBHATA TOYKA U
MOXKE Jla C€ TO3UIMOHMpa BBB BCAKA TOYKA OT BUPTYATHOTO MPOCTPAHCTBO, BKIFOUUTETHO
OTIIpaBHATa TOYKAa MOXE Ja ObJe MpHUKpPENeHa W KbM CaMHTE IUIaBaTeNHU ChAOBE. Bu3yamHuTe
edeKTH ToKa3BaT IIEeCTTE CTENEHU Ha JBUKCHHE, JIOKALUA U OpUeHTauus. Busyanaure edextu ca
CUHXPOHU3HUPAHU C PEATHH JIaHHU OT CHCTeMaTa 3a ynpaBlieHue Ha kopaoHus tpaduk (VTS).
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[Tpunoxxennero Ha Peuynara nH(popMamoHHa cHCTEMa CIioMara a ce ONTUMH3Hpa Tpaduka u
noJ00pAT yCIOBHATA 32 M3BBPIIBAHE HA TPAHCHOPTHA paboTa MO OBIrapcKus yyacThbK Ha peKa
JynaB. Cucremara chOupa W TpPEAOCTaBs HaBpEeMEHHa M JOCTOBEPHAa HHQOpMAIMsi, HO ce
pa3nuyaBa OT MOpCKaTa TakaBa, ThH KaTo TS HEe € HaBHralMoHHa. Tyk pelieHusara ce B3eMaT OT
KaMTaHUTE Ha KopaOuTe Ha 06a3a Ha MoTydeHaTa HH(POPMAIHSL.

JloknaabT oTpassiBa pesyiaratute oT padorarta mo mpoekt Ne 2021-DT-01, ¢punancupan ot
Hanmonannus HayueH Gpona Ha PyceHckust yHUBEpCHUTET.
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