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ʠ ʪʨʘʥʩʧʦʨʪʦʪ; 
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7. ʀʥʪʝʨʤʦʜʘʣʝʥ ʪʨʘʥʩʧʦʨʪ; 
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10. ʆʙʨʘʟʦʚʥʠ ʩʠʩʪʝʤʠ; 

11. ʉʦʦʙʨʘ˃ʘʿʥʘ ʧʦʣʠʪʠʢʘ; 

12. ʂʚʘʣʠʪʝʪ ʥʘ ʪʨʘʥʩʧʦʨʪʥʠʪʝ ʠ 
ʣʦʛʠʩʪʠʯʢʠʪʝ ʧʨʦʮʝʩʠ; 

13. ʀʂʊ-ʪʝʭʥʦʣʦʛʠʿʘ. 
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1.JAVNI POLNAĻI ZA ELEKTRIĻNI 
TROTINETI ï JPET 

 

APSTRAKT  
Vo transportot se troġat znaļajni koliļini energija koja seriozno go zagaduva 

vozduhot i sozdava urbana toplotna zavesa koja e neizdrģliva. Za da se ublaģi 
zgolemeniot pritisok vrz ģivotnata sredina i za nejzina zaġtita, zgolemena e 
pobaruvaļkata na elektriļni vozila so mobilnost na povik (vozila koi moģat da se 
spodeluvaat pomegju korisnicite vo realno vreme).    

Eksplozivniot razvoj na elektriļnite trotineti i nivnoto prisustvo vo golemite gradovi 

e oļigledno. Noviot Ăgostinñ vo soobrakjajot navleze skoro vo site pori na urbaniot 

transport i poļna da gi zadovoluva potrebite vo prviot i posledniot kilometar na dostava. 

Elektriļnite trotineti koristat mnogu malo koliļestvo energija i zaradi svoite mali dimenzii 

imaat pogolema fleksibilnost vo odnos na drugite vidovi javen transport. 

Sepak, poradi ograniļeniot kapacitet na baterijata, na trotinetite im e potrebno 
ļesto polnenje ġto znaļitelno ja namaluva dostapnosta i spodeluvanjeto na trotinetite. 

Edna studija od 2019 godina [1] koja bila sprovedena vo dve oblasti vo Singapur 
gi dala slednive rezultati: 31,60% odnosno 7,87% od vkupnite patuvanja so trotinet vo 
ovie oblasti bile usloveni od mestoto kade se vrġelo polnenje na baterijata na trotinetite. 
Kako rezultat na toa korisnicite koi upravuvale so trotineti so podaleļna dostapnost do 
polnaļ trebalo redovno da gi polnat bateriite, sto znaļitelno go namaluvalo patuvaļkiot 
domet na trotinetite.  

Cenata na elektriļnata energija ne e mala. Iako elektriļnite trotineti troġat malku 
elektriļna energija, sepak troġocite na lugjeto ġto gi koristat ovie trotineti znaļitelno se 
zgolemuvaat. 

Razliļni kompanii vo Amerika ġto se zanimavaat so iznajmuvanje na ovie trotineti 
[2], plakjaat pomegju 5 i 12 dolari za elektriļna energija za polnenje na trotinet, a nekoi 
od niv plakjaat i od 5 do 25 dolari. Zakluļok od ova e deka polnenjeto na trotinetite 
pretstavuva tesno grlo vo biznisot za iznajmuvanje trotineti. 

Za da se nadmine ovoj problem, edno od moģnite resenija e da se konstruiraat 
fotovoltaiļni platformi koi bi sluģele kako javni polnaļi za elektriļni trotineti (JPET) i za 
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drugi elektronski uredi. Ovie vidovi platformi vekje se razvieni za elektriļnite vozila, pa 
sledstveno se praveni sliļni ekoloġki i ekonomski analizi [3] za polnenje na elektriļnite 
trotineti od javnata elektriļna mreģa. Se pokaģalo deka JPET se odliļno reġenie za 
polnenje na bateriite na elektriļnite trotineti, pri ġto istraģuvanjeto opfatilo optimizacija 
na lokacijata i goleminata na ovie polnaļi. 

Koneļno, prilagoduvanjeto na JPET vo ambientot i nivnata postavenost koja bi 
ovozmoģila proizvodstvo na dovolno koliļestvo elektriļna energija skladirana vo baterii 
bi go nadminalo problemot so ograniļenoto dviģenje na elektriļnite trotineti. Imeno, 
JPET so instalirani fotovoltaiļni moduli treba da se instaliraat na lokacii so otvoren 
pristap do sonļeva svetlina vo gustite urbani sredini i da ovozmoģat dostapnost za 
postojano polnenje na bateriite na trotinetite. 

 

VOVED 

Mobilnost znaļi dviģenje. Najprvo, toa podrazbira dviģenje na lugje, a potoa i 
dviģenje na motorni vozila. Dviģenjeto na peġacite i velosipedistite e od golemo znaļenje 
vo sluļai kade ġto e potrebno da se postigne napredok vo odrģlivosta na soobrakjajniot 
sistem, zgolemuvanje na bezbednosta a namaluvanje na zagaduvanjeto, kontrola na 
klimatskite promeni, namaluvanje na buļavosta i drugi faktori.  

Postojano se diskutira za globalno zatopluvanje i stakleniļki gasovi i stremeģot 
da se namalat i da se kontroliraat ovie pojavi e na visoko nivo. 

Koga stanuva zbor za Ăodrģlivi gradoviò se misli na toa deka stanuva zbor za 
dostapni gradovi, dobro organiziran javen transporten sistem, bezbedna infrastruktura 
za peġaci, velosipedisti i motorni vozila, dovolno zeleni povrġini, malo zagaduvanje, 
namalena buļavost itn. Sekako, ova e sovrġena situacija koja se teģnee da se postigne. 
Postoeļkata situacija i sooļuvanjeto so postoeļkite problemi dovede do moģni resenija 
i razvoj na t.n. mikromobilnost. 

Spored ITF (Megjunaroden Transporten Forum) mikromobilnosta se definira kako 
upotreba na mikrovozila, so teģina do 350 kg i brzina na dviģenje do 45 km/h. 

Mikromobilnosta vkluļuva koristenje samo na lesni vozila, kako ġto se velosipedi, 
trotineti, e-velosipedi i e-trotineti, elektriļni motorcikli, so najefikasno koristenje na 
postoeļkata patna infrastruktura i so osvrt na ļovekovoto zdravje, ļovekovata 
bezbednost, razvojot na urbanite sredini i koneļno idnina na ļoveġtvoto. 

Mikromobilnite vozila proizveduvaat mala koliļina izduvni gasovi ili voopġto ne 
zagaduvaat, a isto taka imaat i mnogu nisko nivo na buļavost i go reġavaat problemot 
so t.n. Ăposleden kilometarñ (Ăthe last mile problemñ). Tie se odliļni za patuvanje na kratki 
rastojanija. 

Reġavanjeto na problemot so Ăposledniot kilometarò ne e za zanemaruvanje zatoa 
ġto e predizvikuvaļka komponenta na logistiļkiot i na transportniot prostor. Ova od priļini 
ġto vo transportnata mreģa e dobro poznat faktot deka isporakata na dobra vo 
Ăposledniot kilometarñ opfaka okolu 30 - 35% od vkupniot troġok za isporaka i stanuva 
oļigledna vo site vidovi na transport: paten, ģelezniļki, voden i vozduġen. 
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Golem broj gradovi vo Evropa rabotat na sproveduvanje na odrģlivi planovi za 
urbana mobilnost. Vo ovoj kontekst se obeshrabruva motorniot soobra˃aj istovremeno 
davaj˃i prioritet i podobruvanje na alternativnite formi na mobilnost. 

Mikromobilnosta treba da se razviva vo soglasnost so ostanatiot motoren 
soobra˃aj, postepeno namaluvaj˃i go istiot vo segmentite kade ġto e toa vozmoģno, no 
bez pritoa da se zanemaruvaat peġacite i velosipedistite kako jadro na alternativnata 
mobilnost. 

1. ANKETA ZA KORISTENJETO NA ELEKTRIĻNITE TROTINETI 

VO REPUBLIKA MAKEDONIJA 

Za potrebite na ovoj trud, a so cel da se kreira edna baziļna slika za svesnosta 

na Makedonskite gragjani za mikromobilnosta, avtorot na ovoj trud sprovede samostojna 

istraģuvacka anketa so gragjanite na Grad Skopje. Anketata beġe sprovedena na den 

02.09.2023 godina (sabota) na primerok od 60 sluļajni minuvaļi vo naselbata Aerodrom 

vo Skopje, na prostorot pred TC CAPITOL. Lokacijata e izbrana namenski zaradi 

golemata frekfencija na luge od razliļni vozrasni grupi i se naogja neposredno do 

pogolem broj javni i privatni ustanovi, firmi, pridavnici, avtobuski postojki i sliļno, no isto 

taka se naogja i neposredno do golem kompleks na stanbeni objekti. 

Analizata na sobranite rezultati od anketata beġe napravena so podelba na 

ispitanicite vo slednive starosni granici: 

1. Nad 65 godini; 

2. Od 50 do 64 godini; 

3. Od 30 do 49 godini; i 

4. Od 18 do 30 godini. 

Kako glavni celi na anketata bea postaveni slednive: 

1. Da se dobijat osnovni podatoci za informiranosta na naġite sogragjani za 

postoenjeto na elektriļnite trotineti kako opcija za javen prevoz; 

2. Da se osoznae koja bi bila najznaļajnata cel za koristenjeto elektriļen trotinet i 

dali postoi potencijal za negovo koristenje za javen prevoz do odredeni lokacii; 

3. Da se dobie informacija dali naġite sogragjani bi dale prednost na kupuvanjeto ili 

na iznajmuvanjeto elektriļen trotinet; i 

4. Da se kreira slika za toa kolku naġite sogragjani umeat da identifikuvaat nekoi od 

prednostite i nedostatocite od upotrebata na elektricnite trotineti. 

So analiza na dobienite rezultati od sprovedenata anketa se izvleļeni slednite 

zakluļoci: 

1. Informiranost na naġite sogragjani za postoenjeto na elektriļnite trotineti 

kako opcija za javen prevoz. 

Preku polovinata od ispitanicite (51%) potvrdija deka imaat nekakov stepen na 
poznavanje za elektriļnite trotineti kako opcija za javen prevoz. 
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13% od ispitanicite imaa poseopfatni znaenja koi vkluļuvaa duri i poznavanje na 
cenata na nekoi modeli elektriļni trotineti. 

34% od ispitanicite imaa mali ili nikakvi informacii za toa deka elektriļnite trotineti 
mozat da bidat opcija za javen prevoz. 

Analizata spored starosnite grupi pokaģa deka nivoto na informiranost e povisoko 
kaj ispitanicite vo starosnata grupa od 18-30 godini.  

Interesen e podatokot od analizata koj pokaģuva deka samo 5% od ispitanicite 
nekogaġ imaat koristeno elektriļen trotinet i go koristat redovno ili povremeno. 

3% od ispitanicite imaat koristeno iznajmen trotinet (od prijatel, Bin-Bin ili sl.). 
95% od ispitanicite nikogaġ voopġto ne koristele elektriļen trotinet. 
 

2. Najznaļajna cel za koristenjeto elektriļen trotinet i dali postoi potencijal za 

negovo koristenje za javen prevoz do odredeni lokacii? 

Megju redovnite i povremenite korisnici, najgolem del od ispitanicite trotinetot go 
koristele za zabava (68%). 

Bezmalku edna tretina od ispitanicite (32%) go koristele elektriļniot trotinet za 
prevoz kon odredena cel vkluļuvajki do rabotnoto mesto, do lokalnite objekti, do 
obrazovnite institucii, do sopstveniot dom ili do domovite na rodnini ili prijateli. 

Najgolem del od ispitanicite, znaļajni 65% od onie koi se izjasnija deka ke kupat 
ili ke iznajmat elekriļen trotinet bi prestanale da koristat najmalku eden vid javen 
transport.  

Ostanatite 35% povremeno bi go koristele elektriļniot trotinet, no nikako ne bi go 
napustile javniot prevoz i prevozot so individualen avtomobil. 
 

3. Prednost na kupuvanjeto ili na iznajmuvanjeto elektriļen trotinet. 

Rezultatite od sprovedenata anketa pokaģuvaat deka 1 od 20 ispitanici smeta 
deka verojatno bi kupil elektriļen trotinet, a 15 % od ispitanicite se izjasnija deka poprvo 
bi iznajmile elektriļen trotinet. 

Pomladite ispitanici vo starosnata granica od 18 ï 30 godini se izjasnija deka 
najverojatno bi kupile elektriļen trotinet. 
 

4. Kolku naġi sogragjani umeat da identifikuvaat nekoi od prednostite i 

nedostatocite od upotrebata na elektricnite trotineti? 

Vo sprovedenata anketa 70% od ispitanicite moģea da se setat na barem edna 
prednost na elektricnite trotineti. Pritoa kako prednosti bea spomnati odgovorite deka 
elektriļniot trotinet ne ja zagaduva ģivotnata sredina, ne sozdava buļavost, lesen e za 
upravuvanje, cenata na transport so elektriļen trotniet e niska, trotinetot ima mali 
dimenzii, prikladen e za kratki relacii, vozenjeto e zabavno, brzo i lesno se uci kako da 
se upravuva itn. 

Karakteristiļni se nedostatocite za koi se izjasnija del od anketiranite sogragjani 
vo starosnata granica nad 65 godini: nebezbeden prevoz, nestabilno upravuvanje na 
neramen teren, nepotpolna infrastruktura vo gradovite, visoka cena za liļna nabavka na 
elektriļen trotinet, nemoģnost za vozenje pri nepovolni vremenski uslovi, ja zagrozuvaat 
bezbednosta na peġacite poradi tivkoto rabotenje, zgolemen rizik za korisnicite na 
trotineti pri uļestvo vo soobrakaj so ostanatite prevozni sredstva i sl. 
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2. NEKOLKU FAKTI ZA SONĻEVATA ENERGIJA 

Imajki gi predvid dobienite rezultati od sprovedenata anketa i sledstveno dobienite 

rezultati za zainteresiranosta na naġite sogragjani za koristenje elektriļni trotineti kako 

javen prevoz, samata po sebe se nametnuva potrebata i za kreiranje moģnost za 

izgradba na javni polnaļi za elektriļni trotineti. Uste poveke, bidejki raspolagame so 

relativno evtina tehnologija za besplatno polnenje na bateriite so pomoġ na sonļeva 

energija, nekolku entiteti vo drģavata gi zdruģija silite i so zaedniļko zalaganje naskoro 

ke go puġtat vo upotreba prviot javen polnaļ na elektriļni trotineti (JPET) vo Makedonija 

kako pilot-proekt, so moģnost istiot da se multiplicira i vo drugi regioni od drģavata. 

2.1 Zoġto sonļeva energija? 

Obnovlivite izvori na energija pokraj toa ġto proizvoduvaat elektriļna energija, isto 

taka pridonesuvaat za namaleno zagaduvanje i troġoci za elektriļna energija. 

Sonļevata energija e besplatna, obnovliva, sigurna i ekoloġka, a naġeto podnebje 

ja ima vo izobilstvo. So okolu 260 sonļevi denovi vo godinata odnosno preku 2.300 

sonļevi ļasovi godiġno Makedonija e megju zemjite so najpovoloni uslovi za 

proizvodstvo na sonļeva energija vo Evropa i ima odliļen potencijal za iskoristuvanje na 

sonceto. 

Vo slednata tabela se pomesteni podatoci za brojot na sonļevi denovi za nekolku 

gradovi od svetot vo razliļni gradovi [4]. 

3. KARAKTERISTIKI NA SONĻEVOTO ZRACENJE VO REPUBLIKA 
MAKEDONIJA 
 

 Republika Makedonia e podraļje vo koe spored merenjata [5], intenzitetot na 
sonļevoto zraļenje e povolno za dobivanje energija. Globalnoto sonļevo zraļenje vo 
Makedonija e maksimalno vo jugozapadniot planinaski region (Ohrid i Struga). Negovata 
maksimalna godiġna vrednost iznesuva okolu 1500 kWh/m2. 

Tabela 1 Broj na sonļevi denovi vo razliļni gradovi i drģavi 

Grad Drģava 
Broj na sonļevi 

denovi 

Keln Germanija 65 

Murmansk Rusija 76 

London Velika Britanija 142 

Nju Jork SAD 184 

Marsej Francija 230 

Strumica Makedonija 230 

Skopje Makedonija 260 

Valensija Ġpanija 300 

Las Vegas SAD 320 

Fodza Italija 330 

Akapulko Meksiko 338 
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Skopje se naogja vo region so godiġno sonļevo zraļenje od 1497,3 kWh/m2. 
Goleminata na dnevnoto sonļevo zraļenje vo nekoi gradovi vo Makedonija 

(spored istiot izvor) iznesuva: 

¶ Bitola - 4150 Wh/m2  

¶ Berovo - 4250 Wh/m2  

¶ Ohrid - 4350 Wh/m2  

¶ Prilep - 4200 Wh/m2  

¶ Skopje - 4000 Wh/m2  

¶ Lazaropole - 4050 Wh/m2  

 

Tabela 2. Meseļno sonļevo zraļenje vo kWh/m2 po gradovi vo Makedonija 

 

Tabela 3. Sredno godiġno globalno zraļenje za Skopje 

  



XIII. INTERNATIONAL SYMPOSIUM Interdisciplinarity of logistics and traffic 

 

   W W W . I L T - S Y M P O S I U M . O R G  13 

4. SOLARNO POLNENJE NA ELEKTRICNI TROTINETI 

So cel maksimalno da odgovori za svojata namena, eden javen solaren polnaļ 

na trotineti kako elektriļen ured treba da zadovoli nekolku kluļni kriteriumi: 

1. Da bide postaven na povolna osonļena lokacija; 

2. Da ima soodveten kapacitet na baterii za skladiranje na proizvedenata elektriļna 

energija od primenata sonļeva svetlina; 

3. Da bide konfiguriran taka ġto da moģe da obezbedi dovolno elektriļna energija 

za polnenje na elektriļni trotineti vo tekot na celoto denonokie; 

4. Da bide bezbeden od elektriļen struen udar za korisnicite na uredot; 

5. Da ovozmoģuva soodvetno parkiranje na elektriļnite trotineti postaveni na 

polnenje od negoviot izvor. 

Edna studija [6] pokaģa deka izgradbata na stanicite za polnenje na elektriļni 

trotineti e relativno evtinʘ i brza, odrģuvanjeto e ednostavno, a periodot na nivnata 

otplata trae samo nekolku meseci. Uġte poveke, izgradbata na mreģa od javni polnaļi 

soodvetno raspredeleni vo odredeni regioni neminovno ke dovede do namaleni 

operativni troġoci za korisnicite, neznaļitelni operativni troġoci za odrģuvanje i sekako 

namaleno optovaruvanje na potroġuvaļkata na elektriļna energija vo sporedba so toa 

koga istiot broj elektriļni trotineti bi se polnel preku povrzuvanje so nacionalnata 

elektricna mreģa. 

 

5. ELEKTRIĻNI TROTINETI VO REPUBLIKA MAKEDONIJA 

 

Pri izrabotkata na ovoj trud beġe napraveno istraģuvanje vo koe bea opfateni 

poveke temi za analiza: 

¶ Kompanii - zastapnici na proizvoditeli na elektriļni trotineti; 
¶ Tipovi trotineti koi najļesto se koristat vo Makedonija; 
¶ Tipovi polnaļi za direktno polnenje na trotinetot; 
¶ Dolģina na destinacii na koi se koristat elektriļnite trotineti; 
¶ Podraļje so najgolema koncentracija na korisnici na elektriļni trotineti; 
¶ Dizajn na JPET; 
¶ Prostor za korisnicite na JPET; 
¶ Videonadzor poradi vandalizam. 
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Kompanii - zastapnici na proizvoditeli na elektriļni trotineti 
 

Kompanii - zastapnici  Model Karakteristiki na 
baterijata 

e-Mobility Kaabo Mantis 10 Dual 
Pro+ 
Wolf Warrior 11 

Vo zavisnost od 
goleminata i 
mo˃nosta na  
trotinetot, baterijata 
vo prosek se polni 
za 3 do 6 ļasa. 
 
Potreben e 
standarden ġteker. 
Bateriskite sistemi 
se od 24 do 48 V  
Kapacitetot se dviģi 
od 5 000 do 10 000 
mAh. 

Mi -elektricni trotineti Xiaomi 

Elipso Xiaomi 

HAMACI 
MOTORCYCLES 

Hamachi 

Tehnomarket Hamachi, 
SEGWAY 
DENVER 
TREVI 
MS ENERGY 
ROCES 

NEPTUN SEGWAY 
Xiaomi 

BIN-BIN BIN-BIN 

 

Tabela 4. Distributeri za elektriļni trotineti vo Republika Makedonia 

Ovie trotineti moģat da pominat rastojanija od 45km so maksimalna brzina do 

30km/h, na ramen teren pri optimalno optovaruvanje. 

6. JAVEN POLNAC ZA ELEKTRICNI TROTINETI 

Prezentiraniot javen polnaļ na elektriļni trotineti (JPET) nudi kompletno reġenie 
za parkiranje i polnenje na elektriļni trotineti. Toj vsuġnost pretstavuva razviena ideja za 
edna inovativna parking-stanica koja istovremeno e funkcionalen polnac no i mesto za 
odmor na svoite korisnici. 

 
 
6.1 INSTALACIJA NA JPET VO OOU ĂALEKSANDAR MAKEDONSKIñ 
      nas. AERODROM, SKOPJE 
 

OOU ĂAleksandar Makedonskiñ od naselba Aerodrom vo Skopje e puġteno vo 
upotreba vo 2013 god. Veke edna decenija uļiliġteto raboti so uspeh na obrazovanie, 
vospitanie i izdignuvanje na mladi generacii, davajki svoeviden pridones vo nivnoto 
natamoġno ġkoluvanje i vkluļuvanje vo site sferi na opġtestveniot ģivot. 
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 Sl 1. OOU ĂAleksandar Makedonskiñ, nas.Aerodrom - Skopje 
 

 
 

Sl 2. Mapa na opġtina AERODROM, Skopje 

 
Naselbata Aerodrom e izbrana kako lokacija za izvedba na JPET od povee˃ 

priļini. Imeno, ovaa skopska naselba pretstavuva frekventno mesto so preteģno mlado 
naselenie i prepolni ulici so lugje i vozila. Problemot so prostorot kako vo celiot grad taka 
i vo ovaa naselba e navistina golem. Zagaduvanjeto spored rezultatite ġto se dobivaat 
od mernite stanici koi se postaveni vo naselbite lisiļe i Aerodrom pokaģuvaat visoko nivo 
na prisustvo na PM3 ļestiļki. 

Vo sorabotka so Gradonaļalnikot na Opġtinata ĂAerodromñ, Direktorkata na OOU 
ĂAleksandar Makedonskiñ, Amerikanskata ambasada vo Republika Makedonija, NVO 
ĂCentar za klimatski promeniñ i izveduvacot na instalacijata na JPET ï privatnata 
kompanija Daris inģenering DOOEL od Skopje, ke se izgradi eden takov ured vo dvorot 
na ova uļiliste. Celta na sorabotnicite e da se iskoristi poleznosta na proektot kako ideja 
za namaluvanje na zagaduvanjeto na naselbata i da se namali problemot so nedostigot 
na parkiraliġta. 

Repliciranjeto na vakviot pristap kaj poveketo opġtini vo gradot moģe da 
pridonese za sproveduvanje na idejata za pomalo zagaduvanje i poevtini reġenija za 
javen prevoz. 
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7. TEHNIĻKI KARAKTERISTIKI NA JPET 

 

Osnovni komponenti na JPET se slednite: 

¶ Off-grid sistem za elektricno napojuvanje na JPET koj vklucuva: 

o Solarni paneli so vkupno instalirana elektricna moknost P = 1100Wp; 

o Solaren inverter; 

o Solaren kontroler; 

o Zatvorena kutija za skladiranje na elektronskite komponenti na uredot; 

o Bateriska banka za skladiranje na proizvedenata elektriļna energija; 

o DC prekinuvaļ za baterii i balanser na polnenje; 

o Kutija za bezbedno skladiranje na bateriskata banka. 

¶ Parking-mesta za istovremeno parkiranje/polnenje na maksimalno ļetiri trotineti; 

¶ Prikluļnici za moģnost za istovremeno polnenje na maksimalno 4 (ļetiri) elektriļni 

trotineti, preku namenski kabel so soodveten prikluļok (jack); 

¶ Prikluļnici za moģnost za istovremeno polnenje na maksimalno 4 (ļetiri) elektronski 

uredi so USB prikluļok; 

¶ Konstrukcija na Polnaļot so maksimalna visoļina H=2m; 

¶ Izvedba na 2 (dve) integrirani klupi za odmor na korisnicite na Polnaļot; 

¶ Bezbednosno zazemjuvanje na metalnite komponenti na Polnaļot; 

¶ Bezbednosno-informativna tabliļka za koristenje na Polnaļot. 

 

8. PREDNOSTI NA JPET 

 

¶ JPET e energetski samostoen i ekoloġki ured za polnenje elektriļni trotineti i 

prenosni elektronski uredi; 

¶ JPET ja poddrģuva ekoloġkata borba protiv izduvnite CO2 gasovi; 

¶ JPET ja namaluva domaġnata smetka za elektriļna energija; 

¶ JPET pridonesuva za namaluvanje na optovaruvanjeto na javnata elektriļna mreģa; 

¶ JPET ovozmozuva prijatno mesto za odmor za negovite korisnici; 

¶ JPET e ured koj ima lesna i brza instalacija (na podgotvena zemjena ili betonska 

podloga se instalira ured koj e veke izraboten vo rabotilnica); 

¶ JPET ovozmozuva organiziranje i podreduvanje na trotinetite;  

¶ JPET ne iziskuva nikakvi specijalni instalacii nitu povrzuvanja; 

¶ JPET e ednostaven za koristenje i moze da se upotrebuva vednaġ po instaliranjeto 

(t.n. Plug-and-Play sistem); 

¶ JPET zafaka moġne mal prostor za instalacija; 

¶ JPET e sklop ļie odrzuvanje e lesno i ednostavno, bez vgradeni specifiļni 

komponenti skloni kon otkaz; 

¶ So pravilno i domakinsko koristenje i redovno odrģuvanje, ģivotniot vek na 

komponentite na JPET moģe da dostigne i do 20 (dvaeset) godini; 

¶ JPET e relativno evtin za izvedba i instaliranje; 
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¶ JPET nema ograniļuvanje na primenata taka ġto osven kako proekt na opġtinskite 

vlasti, za sopstveni potrebi moģat da go instaliraat i drugi opġtestveni i privatni entiteti 

(javni i privatni institucii, firmi itn.) 

¶ JPET e modularno nadgradliv sistem koj moģe da se proġiruva so poveke mesta za 

zgolemen broj korisnici i da se nameni za elektriļno polnenje i na drugi vidovi 

prenosni elektronski uredi. 

 

 

 

Sl.3 Javni polnaci na elektricni trotineti od nekoi svetski metropoli 

 

Vo Germanija veke se instalirani sliļni javni polnaci na elektriļni trotineti do koi 

postoi tabla na koja se napiġani preporaki za bezbedno koristenje na polnaļot. 

 
 

Sl.4 Javni polnaci na elektricni trotineti instalirani vo Germanija 
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ZAKLUĻOK 

  Iako vo odredeni opġtestveni krugovi [7] postoi somneģ vo mikromobilnosta i 
dodeka se sugerira deka trotinetite i e-velosipedite se momentalen trend, 
zgolemuvanjeto na nivniot broj na gradskite ulici niz celiot svet ne moģe da se ignorira. 
Kako poddrġka na ova tvrdenje stojat brojni istraģuvanja koi pokaģuvaat deka do 2024 
godina vo svetot ke ima okolu 4,6 milioni trotineti. Toa e skok od skoro 600% vo odnos 
na 2019 godina koga se procenuva deka imalo 774.000 trotineti i e-velosipedi [8]. 

Na electriļnite trotineti im se potrebni stanici za polnenje bidejki rabotat na baterii 
koi treba periodiļno da se dopolnuvaat. JPET se uredi koi ovozmoģuvaat besplatno 
polnenje na elektriļniot trotinet bez pritoa toj da se nosi doma ili da se ostava na ulica. 

JPET voglavno se postavuvaat na javni mesta, kako sto se avtobuski stanici, 
postojki, parkovi, parkinzi, gradinki, uļilista, fakulteti, fabriki itn. za da bidat dostapni za 
site. Montaģata na JPET vo OOU ĂAleksandar Makedonskiñ vo nas.Aerodrom vo Skopje 
ke ovozmoģi da se reġat del od problemite povrzani so namaluvanje na domaġnite 
smetki za elektriļna energija, namaluvanje na optovaruvanjeto na javnata elektriļna 
mreģa, zgolemuvanje na dosegot na vozenje, namaluvanje na optovarenosta na javniot 
gradski prevoz, ke se izbegne vandalizmot vrz trotinetite, nivno bezbedno polnenje i 
bezbedno parkiranje, ke se pridonese kon namaluvanje na aerozagaduvanjeto vo toj del 
od Grad Skopje, ke se namali pritisokot za pogolem broj parking-mesta i niza drugi realni 
problemi. 

Prezentiraniot JPET ke dade pottik i pridones na urbanata mikro-mobilna 
revolucija vo Grad Skopje, no i vo Makedonija voopġto. Site opġtini, pomali ili pogolemi 
koi sakaat da go ohrabrat razvojot na mikromobilnosta, lesno i evtino moģat da instaliraat 
odrģliva infrastruktura za polnenje na elektriļni trotineti na nivnata teritorija. 
Blagodarenie na fleksibilnosta na idejata za JPET, tie moģat da se koristat i da se 
postavuvaat pred sekoja zgrada koja saka da bide vo ļekor so novoto vreme, pred 
trgovski centri, univerziteti, institucii pa duri i fabriki i ostanati industriski kapaciteti za da 
obezbedat opcija za pametno parkiranje namesto griģata kade da se ostavi trotinetot. 

Mikromobilnosta e nov fenomen koj brzo stanuva popularen vo site gradovi, no 
se prifaka i kako nuģnost kaj golem broj javni i privatni entiteti. Dojdeno e vremeto koga 
gradskite arhitekti, gradonaļalnicite i drugite politiļki ļiniteli moraat da se sooļat so 
novite predizvici povrzani so elektriļnite trotineti kako aktivni uļesnici vo soobrakajot i 
da kreiraat uslovi za nivno vklucuvanje vo sekojdnevieto kako faktor za olesnuvanje na 
transportot na svoite sogragjani i kako aktivni pridonesuvaļi za namaluvanje na 
pritisokot vo javniot gradski prevoz, potrebite za zgolemen broj parking-mesta, 
namaluvanjeto na aerozagaduvanjeto, namaluvanjeto na buļavosta i mnogu drugi 
fenomeni od urbanoto ģiveenje. 
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1.PUBLIC CHARGERS FOR 
ELECTRIC SCOOTERS 

 

ABSTACT 

Significant amounts of energy are consumed in transport, which seriously 

pollutes the air and creates an urban heat curtain that is unsustainable. In order to 

alleviate the increased pressure on the environment and for its protection, the demand 

for electric vehicles with on-call mobility (vehicles that can be shared between users in 

real time) has increased. 

The explosive development of electric scooters and their presence in big cities is 

obvious. The new "guest" in the traffic has penetrated almost all the pores of the urban 

transport and started to satisfy the needs in the first and last kilometer of the delivery. 

The price of electricity is not low. Although electric scooters consume little 

electricity, the cost of electricity used by these scooters increases significantly. 

Various  companies  in America  that  are  interested  in  renting  these  scooters  [2] 

charge between $5 and $12 for electricity to charge the scooter, and some of them 

charge from $5 to $25. The bottom line is that charging scooters is a problem in the 

scooter rental business. 

To overcome this problem, one of the possible solutions is the construction of 

photovoltaic  platforms  that  would  serve  as  public  chargers  for  electric  scooters 

(JPET) and other electronic devices. These types of platforms have already been 

developed for electric vehicles, so similar environmental and economic analyzes [3] 

have been made for charging electric scooters from the public power grid. JPET proved 

to be an excellent solution for charging electric scooter batteries, while the research 

included optimization of the location and sizes of these chargers. 

Finally, the adaptation of JPETs to the environment and their position, which would allow 

the production of a sufficient amount of electricity stored in batteries, would overcome 

the problem of limited movement of electric scooters. Namely, JPET with built-in 

photovoltaic modules should be installed in locations with open access to sunlight in 
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dense urban environments and allow availability for constant charging of tricycle 

batteries. 

INTRODACTION 

Mobility means movement. First, it means movement of people, and then 

movement of motor vehicle. The movement of pedestrians and cyclists is of great 

importance in cases where it is necessary to achieve progress in the sustainability of 

the traffic system, to increase safety and reduce pollution, to control climate change, 

to reduce noise and other factors. 

Global warming and greenhouse gases are still being discussed,  and efforts to 

reduce and control these phenomena are at a high level, organized public transport 

system, safe infrastructure for pedestrians, cyclists and motor vehicles, sufficient green 

areas, low pollution, reduced noise, etc. Of course, this is the perfect situation to strive 

for. The current situation and facing the current problems led to a possible review and 

development of the so-called micromobility. 

According to the ITF (International Transport Forum), micromobility is defined as the 

use of micro-vehicles, with a weight of up to 350 kg and a speed of up to 45 km/h. 

Micromobility involves the use of light vehicles only, such as bicycles, scooters, e- 

bikes and e-scooters, electric motorcycles, with the most efficient use of existing 

road  infrastructure  and  with  regard  to  human  health,  human  safety,  urban 

development and finally the future of humanity. 

Micromobile vehicles produce a small amount of exhaust gases or do not pollute at 
all, and they also have a very low noise level and solve the so-called "last mile" ("the 
last mile problem"). They are great for traveling short distances. 

Solving the "last  mile" problem is not to be neglected as it is a challenging 

component of the logistics and transportation field. This is one of the reasons why it 

is  well  known  in  the  transport  network  that  the  delivery  of  goods  in  the  "last 

kilometer" covers about 30 - 35% of the total costs of delivery and is evident in all types 

of transport: road, rail. , water and air. 

A number of cities in Europe are working to implement sustainable urban mobility 

plans.  In  this  context,  motorized  traffic  is  discouraged,  while  prioritizing  and 

improving alternative forms of mobility. 

Micromobility should be developed in agreement with the rest of motor traffic, gradually 

decreasing in segments where possible, but without neglecting pedestrians and cyclists 

as the core of alternative mobility. 
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1. SURVEY ON THE USE OF ELECTRIC SCOOTER IN MACEDONIA   

For the needs of this effort, and with the aim of creating a basic picture for the 

awareness of Macedonian citizens about micromobility, the author of this effort 

conducted an independent research survey with the citizens of the City of Skopje. 

The survey was conducted on a sample of 60 random passers-by in the Aerodrom 

neighborhood in Skopje, in the area in front of TC CAPITOL. The location was 

chosen  specifically  because  of  the  high  frequency  of  people  from  different  age 

groups and is located directly to a large number of public and private institutions, 

companies, shops, bus stops and the like, but it is also located directly to a large 

complex of residential objects. 

The  analysis  of  the  collected  results  of  the  survey  was  made  by  dividing  

the respondents into the following age limits: 

1. Over 65 years old; 

2. From 50 to 64 years; 

3.  From 30 to 49 years; and 

4. From 18 to 30 years 

The main objectives of the research were set as follows: 

1. To obtain basic data for informing our fellow citizens about the existence of electric 

scooters as an option for public transportation. 

2. To identify what would be the most important purpose for using an electric scooter 

and whether there is a potential for its use for public transportation to certain 

locations. 

3. To get information if our household would like to buy or rent an electric scooter. 

4. To create a picture of how many of our fellow citizens are able to identify some of 

the advantages and disadvantages of using electric scooters. 

By  analyzing  the  results  obtained  from  the  conducted  survey,  the  following 

conclusions were drawn: 

1. Informing our residents about the status of electric scooters as an option for 

public transportation 

More than half of the  respondents (51%) confirm that  they have some  level of 
knowledge about electric scooters as an option for public transportation. 

13% of respondents have general knowledge that includes even knowing the prices 
of some models of electric scooters. 

34% of respondents have little or no information that electric scooters can be an 
option for public transportation. 

The analysis according to age groups shows that the level of information is higher 

among respondents in the age group of 18-30 years. 
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The  data  from  the  analysis  is  interesting,  which  shows  that  only  5%  of  the 

respondents have ever used an electric scooter and use it regularly or occasionally. 

3%  of  the  respondents  have  used  a  rented  scooter  (from  a  friend,  Bin-Bin  or 

similar). 

95% of respondents never used an electric scooter. 

2. What would be the most important purpose for using an electric scooter and 

is there a potential for its use for public transport to certain locations 

Among regular and occasional users, the largest part of the respondents used it for fun 

(68%). 

Almost   one   third   of   the   respondents   (32%)   used   the   electric   scooter   for 

transportation with a specific purpose, including to the workplace, to local facilities, to 

educational institutions, to their own home or to the homes of relatives or friends. 

3.Do you buy or rent an electrical scooter 

1. Advantage of buying or renting an electric scooter. 

The results of the conducted survey show that 1 out of 20 people surveyed thought that 

they would probably buy an electric scooter, and 15% of the people surveyed stated 

that they would rather rent it. 

The younger respondents in the age group of 18ï30 declared that they would very likely 
buy an electric scooter. 

2.How many of our fellow citizens can identify some of the advantages and 

disadvantages of using electric scooters? 

In the conducted survey, 70% of the respondents could think of at least one advantage 

of an electric scooter. Thus, the respondentsô answers were that the electric scooter 

does not pollute the environment, does not create noise, is easy to manage, the price 

of transportation is low, the scooter has small dimensions, it is suitable for short 

distances, driving is fun, fast and it is user friendly etc. 

Most of the surveyed residents over the age of 65 stated that the scooterôs 

disadvantages  are:  unsafe  transportation,  difficulty  while  driving  through  rough 

terrain, bad street infrastructure, high price for personal use, difficulty while driving in bad 

weather conditions, and it unsafe for the pedestrians due to the silence of the scooter, 

increased risk in traffic, etc 
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2. SOLAR ENERGY FACTS 

After obtaining the results from the survey and the results that showed the 

people's interest in using electric scooters as public transportation, it imposes the need 

for public spots where they can  charge heir scooter's battery. Moreover, since we have 

a relatively cheap technology for recharging the battery with the help of solar 

energy, several entities in the country have joined forces and soon will put the first 

public electric scooter charger (JPET) in Macedonia into use as a pilot-project, with the 

possibility of being replicated into the rest of the country. 

2.1 What is (Why) solar energy? 

Renewable energy sources, in addition to producing electricity, also contribute 

to reducing pollution, the carbon footprint and lowering the cost of electrical energy 

consuption. 

Solar energy is free, renewable, safe and good for the environment, and our 

region with our climate we already have it in abundance. With around 260 sunny 

days  per  year,  or  over  2,300  sunny  hours  per  year,  Macedonia  is  among  the 

countries with the most favorable conditions for the production of solar energy in 

Europe and has excellent potential for the use of solar energy. 

The following table contains data on the number of sunny days in several 

cities around the world [4]. 

 

City 

 

Country 

Number of sanny 
days 

Cologne Germany 65 

Murmansk Russia 76 
London UK 142 

New York USA 184 
Marsey France 230 

Strumica Macedonia 230 

Skopje Macedonia 260 

Valencia Spain 300 

Las Vegas USA 320 
Foggia Italy 330 

Akapulko Mexico 338 
Tabela 1. Number of sunny days in different cities and countries 
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3.  Republic of Macedonia's Solar radiation characteristics 

The Republic of Macedonia is an area where according to measurements [5], the 

intensity of solar radiation is great for obtaining solar energy. Global solar radiation in 

Macedonia is maximum in the southwestern mountain region (Ohrid and Struga). Its 

maximum annual value is around 1500 kWh/m2. 

¶ Skopje is located in the region with annual solar radiation of 1497.3 kWh/m2. 

¶ The amounts of daily solar radiation in some cities in Macedonia (according 

to the same source) are: 

o Bitola - 4150 Wh/m2 

o Berovo - 4250 Wh/m2 

o Ohrid - 4350 Wh/m2 

o Prilep - 4200 Wh/m2 

o Skopje - 4000 Wh/m2 

o Lazaropole - 4050 Wh/m2 

 

Table 2. Monthly solar radiation in kWh/m2 by cities in Macedonia

 

Table 3. Average annual global radiation for Skopje  
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4. Solar charging of scooters 

In order to be maximally suitable for its purpose, a public solar charger for 

scooters as an electric office should satisfy several key criteria: 

1. To be located on a suitable sunny location; 

2. To have adequate capacity of the batteries for storing the produced 

electricity from the application of sunlight; 

3. To be configured in such a way that it can provide enough electricity to 

charge the electric scooters during the entire period; 

4. To be safe from electric shock for users of the office; 

5. To allow adequate parking of electric scooters that are charged from  his 

source. 

A study  [6] showed  that  the  construction  of  charging  stations  for  electric scooters 

is relatively cheap  and fast,  maintenance is simple,  and their payback period lasts 

only a few months. Even more, the construction of a network of public chargers 

appropriately distributed in certain regions will inevitably lead to reduced operating costs 

for users, insignificant operating costs for maintenance and of course a reduced burden 

on the consumption of electricity compared to when the same number of electric scooters 

would be charged through connection to the national electrical grid. 

5. Electric scooters in the Republic of Macedonia 

During the development of this study, several topics were covered for analysis: 

Å Companies - representatives of producers of electric scooters; 

Å Types of scooters that are most often used in Macedonia; 

Å Types of chargers for direct charging of the scooter; 

Å Length of destinations where electric scooters are used; 

Å The area with the largest concentration of users of electric scooters; 

Å Design of JPET; 

Å Space for JPET users; 

Å Video surveillance for vandalism. 
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Companies - representatives of producers of electric scooters 

Companies - 

representatives 

Model Battery 

characteristics 

e-Mobility Kaabo Mantis 10 Dual 

Pro+ 

Wolf Warrior 11 

Depending on the 

size and wetness of 

the scooter, the 

battery is charged 

in an average of 3 
to 6 hours, and a 
standard plug is 
required. Battery 
systems are from 

24 to 48 V, and the 
capacity is from 5 

000 to 10 000 mAh 

Mi -elektricni trotineti Xiaomi 

Elipso Xiaomi 
HAMACI 
MOTORCYCLES 

Hamachi 

Tehnomarket Hamachi, 

SEGWAY 

DENVER 

TREVI 

MS ENERGY 

ROCES 

NEPTUN SEGWAY 
Xiaomi 

BIN-BIN BIN-BIN 
Table 4. Electric scooter distributors in the Republic of Macedonia 

These scooters can cover a distance of 45 km with a maximum speed of up to 30 km/h, 

on the flat terrain with optimal loading. 
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6.  PUBLIC CHARGER FOR ELECTRICAL SCOOTERS 

The  presented  public  electric  scooter  charger  (JPET)  offers  a  complete 

solution for parking and charging electric scooters. This reality represents a developed 

idea for an innovative parking station that is both a functional charger and a place for 

its users to rest. 

6.1 INSTALLATION AT JPET IN OOU "ALEKSANDAR MAKEDONSKI" 

MUNC. AERODROM, SKOPJE 

OOU "Aleksandar Makedonski" from MUNC. Aerodrom in Skopje was put into 

use in 2013. For more than a decade, the school has been successfully working on the 

education, upbringing and development of the young generation, making an obvious 

contribution to their further education and inclusion in all spheres of social life. 

 

 

Fig 2. OOU ĂAleksandar Makedonskiñ, munc.Aerodrom - Skopje 

 

Fig 2. Map of the municipality AERODROM, Skopje
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Muncipality Aerodrom was chosen as the location for the implementation of 

JPET for several reasons. Namely, this Skopje municipality represents a frequented 

place with a predominantly young population and crowded streets with people and 

vehicles. The problem with space, both in the whole city and in this muncipality, is 

really big. According to the results obtained from the measuring stations set up in 

the settlements of Lisiļe and Aerodrom, the pollution shows a high level of the 

presence of PM3 particles. 

In cooperation with the Mayor of the Municipality "Aerodrom", the Director of 

OOU "Aleksandar Makedonski", the American Embassy in the Republic of 

Macedonia, the NGO "Centar za klimatski promeni" and the contractor of the 

installation of JPET - the private company Daris engineering DOOEL from Skopje, 

will build one such an office in the yard of this school. The goal of the collaborators 

is to use the usefulness of the project as an idea to reduce the pollution of the 

muncipality and to reduce the problem with the lack of parking spaces. 

Replication of this approach in most municipalities in the city can contribute to the 

implementation of the idea of low pollution and cheaper solutions for public transport. 

7. Technical caracteristics of JPET 

Basic components of JPET are: 

¶ Off-grid system for electric power supply of JPET which includes: 

o Solar panels with total installed electrical power P = 1100Wp; 

o Solar inverter; 

o Solar controller; 

o Closed box for storing the electronic components of the office; 

o Battery bank for storage of produced electricity; 

o DC battery switch and charge balancer; 

o Box for safe storage of the battery bank. 

¶ Parking spaces for simultaneous parking/charging of a maximum of four 

tricycles; 

¶ Connectors for simultaneous charging of a maximum of 4 (four) electric 

scooters,via a dedicated cable with a suitable connector (jack); 

¶ Connectors for simultaneous charging of a maximum of 4 (four) electronic 

devices with a USB connector; 

¶ Charger construction with maximum height H=2m; 

¶ Performance of 2 (two) integrated benches for charger users; 

¶ Safety grounding of the metal components of the Charger; 

¶ Safety-informative plate for using the charger. 

  



XIII. INTERNATIONAL SYMPOSIUM Interdisciplinarity of logistics and traffic 

 

   W W W . I L T - S Y M P O S I U M . O R G  29 

8. ADVANTAGES OF JPET 

¶ JPET is an energy-independent and ecological office for charging electric 

tricycles and portable electronic offices; 

¶ JPET supports the ecological fight against emitted CO2 gases; 

¶ JPET reduce the domestic bill for consumed electricity; 

¶ JPET contributes to reducing opt-out of the public electricity network; 

¶ JPET provides a pleasant place to rest for his users. 

¶ JPET is a device that has an easy and fast installation (a device that has  already 

been made in the workshop is installed on the prepared ground or concrete 

base); 

¶ JPET enables organization and ordering of the scooters; 

¶ JPET does not require any special installations or connections; 

¶ JPET is easy to use and can be used immediately after installation (the so- 

called Plug-and-Play system); 

¶ JPET It takes up very little space for installation; 

¶ JPET is an assembly whose maintenance is easy and simple, without built-

in specific components prone to failure; 

¶ With proper domestic use and regular maintenance, the lifespan of JPET 

components can reach up to 20 (twenty) years; 

¶ JPET is relatively cheap to implement and install; 

¶ JPET has no restrictions on applications such that, except as a project of 

the municipal authorities, other public and private entities (public and 

private institutions, companies, etc.) can install it for their own needs. 

¶ JPET is a modular upgradeable system that can be expanded with more 

places for a larger number of users and can be used for electric charging 

and other types of portable electronic devices 

 

 

 

Fig.3 Public chargers for electric scooters from some world metropolises 
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In Germany, similar public chargers for electric scooters have been installed 

in recent years and there is a board on which recommendations for the safe use of 

the charger are written. 

 
 

Fig.4 Public chargers for electric tricycles installed in Germany 
 

CONCLUSION 

Although in certain social circles [18] there is doubt about micromobility and 

while it is suggested that tricycles and e-bikes are a current trend, the increase 

in their number on city streets around the world cannot be ignored. In support of this 

claim, there are numerous studies that show that by 2024 there will be around 4.6 

million triplets in the world. That is a jump of almost 600% compared to 2019, when 

it is estimated that there were 774,000 scooters and e-bikes [17]. 

Electric scooters need a charging station because they work on batteries that need 

to be recharged periodically. JPET is arranged to allow free charging of the electric 

scooter without having to take it home or leave it on the street. 

JPETs are generally placed in public places, such as bus stations, stations, parks, 

parking lots, kindergartens, schools, faculties, factories, etc. to be available for 

the all. The installation of JPET in OOU "Aleksandar Makedonski" in munc. Airport 

in Skopje will make it possible to solve some of the problems related to reducing 

domestic electricity bills, reducing the load on the public electric network, increasing 

the driving range, reducing the load on public city transport, to avoid vandalism 

on the tricycles, their safe charging and safe parking, to contribute to the reduction 

of air pollution in that part of the city of Skopje, to reduce the pressure for a larger 

number of parking spaces and a number of other real problems. 

The presented JPET will encourage and contribute to the urban micro-mobile 

revolution in the City of Skopje, but also in Macedonia in general. Any municipality, 

small or large, that wants to encourage the development of micromobility, can easily 

and cheaply install a sustainable infrastructure for charging electric tricycles in their 

territory. Thanks to the flexibility of the JPET idea, they can be used and placed in 

front of any building that wants to be in step with the new era, in front of shopping 

centers, universities, institutions and even factories and other industrial facilities to 

provide an option for smart parking instead of worrying about leaving the trotinetot. 
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Micromobility is a new phenomenon that is quickly becoming popular in all cities, but 

it is also accepted as a necessity in a large number of public and private entities. The 

time has come when city architects, mayors and other political actors have to face 

the new challenges related to electric scooters as active participants in the traffic and 

create  conditions  for  their  inclusion  in  every  place  as  a  factor  to  facilitate  the 

transport of their fellow citizens and as active contributors to reduce the pressure on 

public city transport, the need for an increased number of parking spaces, the 

reduction of air pollution, the reduction of noise and many other phenomena of urban 

life 
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2.MODERNIZACIJA STRUKOVNOG 
OBRAZOVANJA U REPUBLICI 

HRVATSKOJ ï  
SEKTOR PROMET I LOGISTIKA 

 

Saģetak: 

Agencija za strukovno obrazovanje i obrazovanje odraslih je nositelj projekta ñModernizacija 

sustava strukovnog obrazovanja i osposobljavanja. Svrha projekta je razvoj strukovnog 

obrazovanja koje je privlaļno, inovativno i povezano s trģiġtem rada, te jaļanje kompetencija 

odgojno-obrazovnih djelatnika za uvoĽenje i provedbu kurikuluma. 

 

Kroz nove kurikulume uvodi se i modularna nastava. Modul povezuje oblike uļenja na radu, 

uļioniļko i izvanuļioniļko uļenje i pouļavanje u smislenu te meĽusobno povezanu i 

zaokruģenu cjelinu, poveĺava se uļinkovitost organizacije rada i smislenije uļenje. Ovim 

pristupom omoguĺava se planiranje i organiziranje nastave usmjerene na uļenika, 

primjenjivanje nastavnih metoda i strategija kojima se potiļe samostalno, odgovorno i 

aktivno uļenje, povezivanje potreba svijeta rada s ishodima uļenja, problemsko, projektno 

i istraģivaļko uļenje. Tijekom izrade novih kurikuluma stavljeno je teģiġte na uļenje 

temeljeno na radu. 

 

Kljuļne rijeļi: 

- Standard zanimanja,  

- Standard kvalifikacija 

- Strukovni kurikulum 
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MODERNIZACIJA STRUKOVNOG OBRAZOVANJA U REPUBLICI 

HRVATSKOJ ï SEKTOR PROMET I LOGISTIKA  

 

1. Modernizacija strukovnog obrazovanja 

Agencija za strukovno obrazovanje i obrazovanje odraslih je nositelj projekta 

ñModernizacija sustava strukovnog obrazovanja i osposobljavanjaò, koji se provodi od 

studenoga 2017. do rujna 2023. godine. Cilj projekta je Modernizacija ponude strukovnog 

obrazovanja te podizanje njegove kvalitete u svrhu poveĺanja zaposlenosti uļenika kao i 

moguĺnosti za daljnje obrazovanje. 

 

Svrha projekta je razvoj strukovnog obrazovanja i osposobljavanja koje je privlaļno, 

inovativno, relevantno, povezano s trģiġtem rada te koje ĺe omoguĺiti uļenicima stjecanje 

kompetencija za osobni i profesionalni razvoj te nastavak obrazovanja i cjeloģivotno uļenje, 

a ostvaruje se kroz razvoj inovativnih i fleksibilnih sektorskih i strukovnih kurikuluma 

temeljenih na potrebama trģiġta rada te jaļanja kompetencija odgojno-obrazovnih djelatnika 

za uvoĽenje i provedbu kurikuluma. IzraĽeno je 120 novih kurikuluma za strukovne ġkole te 

se radi na uvoĽenju modularne nastave. Modul povezuje oblike uļenja na radu, uļioniļko i 

izvan uļioniļko uļenje i pouļavanje u smislenu te meĽusobno povezanu i zaokruģenu 

cjelinu, poveĺava se uļinkovitost organizacije rada (odgojno-obrazovnoga procesa) i 

smislenije uļenje. Ovim pristupom omoguĺit ĺe se planiranje i organiziranje nastave 

usmjerene na uļenika, primjenjivanje nastavnih metoda i strategija kojima se potiļe 

samostalno, odgovorno i aktivno uļenje, povezivanje potreba svijeta rada s ishodima 

uļenja, povezivanje informalnoga uļenja i neformalnog obrazovanja s formalnim 

obrazovanjem, problemsko, projektno i istraģivaļko uļenje. 

Naglasak je na vertikalnoj i horizontalnoj prohodnosti kroz strukovno obrazovanje i kroz 

odgojno obrazovne cikluse. Odgojno-obrazovni ciklusi su odgojno-obrazovna razvojna 

razdoblja uļenika koja ļine jednu cjelinu. Obuhvaĺaju jednu ili viġe godina obrazovanja, a 

odreĽuju se prema zajedniļkim odgojno-obrazovnim ciljevima i ishodima uļenja koja uļenik 

treba postiĺi. U strukovnom obrazovanju odgojno-obrazovni ciklusi razlikuju se ovisno o 

razini kvalifikacije. 

 

Kvalifikacije u strukovnom obrazovanju prema Hrvatskom kvalifikacijskom okviru (HKO): 

¶ Kvalifikacija razine 3 ï kvalifikacije steļene zavrġetkom srednjoġkolskog obrazovanja 

u trajanju kraĺem od tri godine. Ukupno radno optereĺenje za stjecanje kvalifikacije 

minimalno je 60 CSVET bodova na razini 3 ili viġoj razini ishoda uļenja. 

¶ Kvalifikacija razine 4.1. ï kvalifikacije steļene zavrġetkom srednjoġkolskog 

obrazovanja u trajanju od tri ili duģem od tri, a kraĺem od ļetiri godine. Ukupno radno 

optereĺenje za stjecanje kvalifikacije minimalno je 180 CSVET bodova, od kojih je 

najmanje 120 CSVET bodova na razini 4 ili viġoj razini ishoda uļenja.  
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¶ Kvalifikacija razine 4.2. ï kvalifikacije steļene zavrġetkom srednjoġkolskog 

obrazovanja u trajanju od ļetiri ili viġe godina. Ukupno radno optereĺenje za stjecanje 

kvalifikacije minimalno je 240 CSVET bodova, od kojih je najmanje 150 CSVET 

bodova na razini 4 ili viġoj razini ishoda uļenja  

¶ Kvalifikacija razine 5. ï kvalifikacije steļene zavrġetkom struļnih studija kojima se 

stjeļe manje od 180 ECTS ili CSVET bodova; strukovnoga specijalistiļkog 

usavrġavanja; programa za majstore uz najmanje dvije godine vrednovanoga radnog 

iskustva. Ukupno radno optereĺenje za stjecanje kvalifikacije minimalno je 60 CSVET 

ili 120 ECTS bodova, od kojih je najmanje 30 CSVET ili 60 ECTS bodova na razini 6 

ili viġoj razini ishoda uļenja. Uvjet je pristupanja posjedovanje prethodne kvalifikacije 

na razini 4.1 ili viġe. 

 

Modernizaciji sustava strukovnog obrazovanja i osposobljavanja se pristupilo kroz 

nekoliko koraka u kojima su radne skupine formirane od Agencija za strukovno obrazovanje 

i obrazovanje odraslih izraĽivale slijedeĺe dokumente: 

¶ Standard zanimanja ï koji se izraĽuje u suradnji s poslodavcima a sadrģi popis 

kljuļnih poslova na radnom mjestu i pripadajuĺih kompetencija potrebnih za rad na 

jednom ili viġe radnih mjesta. 

¶ Standard kvalifikacija ï izraĽen na temelju Standarda zanimanja a sukladno s 

Hrvatskim klasifikacijskim okvirom i koji se temelji na kurikularnom pristupu i ishodima 

uļenja. 

¶ Sektorski i strukovni kurikulum ï izraĽen na temelju Standarda kvalifikacije, a dovodi 

do racionalizacije broja kurikuluma, koji omoguĺavaju uļenicima lakġe ukljuļivanje 

na trģiġte rada, bolju horizontalnu prohodnost, profesionalni razvoj ali i nastavak 

obrazovanja sa naglaskom na uļenje temeljeno na radu. 

¶ Smjernice za primjenu strukovnih kurikuluma i priruļnika za nastavnike ï kako bi se 

pruģila podrġka ġkolama za provedbu novog pristupa i modela, sa naglaskom na 

fleksibilnost i autonomiju ġkola 
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Slika 1.: Struktura Sektorskog kurikuluma ï izvor: Agencija za strukovno obrazovanje i 

obrazovanje odraslih - https://www.asoo.hr/projekti-i-suradnja/esf-projekti/modernizacija-

sustava-strukovnog-obrazovanja-i-osposobljavanja/ 

 

2. Standard zanimanja 

Standard zanimanja je opis poslova koje pojedinac obavlja u odreĽenom zanimanju te 

sadrģi popis kljuļnih poslova i kompetencija, potrebna znanja i vjeġtine, te razinu 

samostalnosti i odgovornosti koju uļenik treba imati kako bi bilo sposoban raditi u 

navedenom zanimanju. Za izradu standarda zanimanja osnovane su radne skupine za 

izradu standarda zanimanja iz redova nastavnika, poslodavaca i predstavnika poslodavaca 

te radnika u zanimanju. Provedene su ankete poslodavaca o standardu zanimanja prema 

novoj Metodologiji izrade standarda zanimanja. Prilikom izrade Standarda zanimanja bilo je 

potrebno navesti dokaze utemeljenosti prijedloga standarda zanimanja i opisati strateġku, 

sektorsku i analitiļku utemeljenost standarda zanimanja na temelju odabranih pokazatelja 

trģiġta rada.  

Standard zanimanja sadrģi opis zanimanja ili skupa kompetencija, popis kljuļnih poslova na 

radnom mjestu i pripadajuĺih pojedinaļnih kompetencija potrebnih za rad.  

U Republici Hrvatsko trenutno je u sklopu modernizacije strukovnog obrazovanja 

izraĽeno 120 standarda zanimanja u svim obrazovnim sektorima. U sektoru promet i 

logistika modernizirani su ili izraĽeni novi standardi zanimanja na kvalifikacijskim razinama 

3, 4.1, 4.2 i 5 i to za zanimanja: Vozaļ motornog vozila u prijevozu tereta, Vozaļ motornog 

vozila u prijevozu putnika, Skladiġtar u logistici, Tehniļar cestovnog prijevoza, Tehniļar za 

sigurnost cestovnog prometa, Tehniļar prometne logistike, Tehniļar za inteligentne 

transportne sustave u cestovnom prometu, Vozaļ/ Vozaļica tramvaja, Instruktor voģnje, 

Struļni voditelj autoġkole, Autotaksi vozaļ, Vozaļ tramvaja, Tehniļar za marine i jahte, 

Pomorski nautiļar, Nautiļar unutarnje plovidbe, StrojovoĽa, Prometnik vlakova, 

Vlakopratitelj, Tehniļar za poġtu i poġtansku logistiku, Poġtar, Prometni redar. 
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Slika 2.: Odnos standarda zanimanja, standarda kvalifikacija i kurikuluma u strukovnom 

obrazovanju ï izvor Metodologija izrade sektorskog kurikuluma, strukovnog kurikuluma i 

kurikuluma ustanove za strukovno obrazovanje ï Agencija za strukovno obrazovanje i 

obrazovanje odraslih 

3. Standard kvalifikacija 

Standard kvalifikacije sadrģi kljuļne ishode uļenja koje mora sadrģavati svaki program 

koji vodi do te kvalifikacije. Standarde kvalifikacije izraĽivale su ustanove imenovane od 

Agencije, koje su oformile radne skupine iz redova nastavnika, sveuļiliġnih profesora i 

predstavnika poslodavaca. Prilikom izrade Standarda kvalifikacije bilo je potrebno navesti 

opis standarda kvalifikacije, opravdanost uvoĽenja i ulogu kvalifikacije (potreba trģiġta rada 

i/ili nastavak obrazovanja i/ili druge potrebe pojedinca i druġtva), prijedlog HKO razine 

kvalifikacije za koju se predlaģe standard, popis skupova ishoda uļenja (postojeĺi u Registru 

HKO-a ili novo izraĽeni za odreĽeni standard kvalifikacije), uvjete za pristupanje stjecanju 

kvalifikacije. 

Osnovi dio standarda kvalifikacije sadrģi skupove ishoda uļenja sa sljedeĺim podacima 

i dijelovima: naziv prijedloga skupa ishoda uļenja, razina skupa ishoda uļenja prema HKO-

u, prijedlog obujma, popis ishoda uļenja (u pravilu 3 - 10 ishoda uļenja), uvjeti za 

pristupanje stjecanju skupa ishoda uļenja, materijalni i kadrovski uvjeti potrebni za 

stjecanje/vrednovanje skupa ishoda uļenja, postupak i primjer vrednovanja skupa ishoda 

uļenja. 

U sektoru promet i logistika izraĽeni su slijedeĺi standardi kvalifikacije: SK Vozaļ 

motornog vozila, SK Skladiġtar u logistici, SK Tehniļar cestovnog prometa, SK Tehniļar 

prometne logistike, SK Tehniļar za inteligentne transportne sustave u cestovnom prometu, 

SK Instruktor voģnje B kategorije, SK Prometnik vlakova, SK StrojovoĽa, SK Vlakopratitelj, 

SK Tehniļar za zraļni promet, SK Pomorski nautiļar, SK Tehniļar za marine i jahte, SK 

Nautiļar unutarnje plovidbe, SK Tehniļar za poġtu i poġtansku logistiku. 

 

4. Strukovni kurikulum 

Strukovni kurikulum dokument je kojim se odreĽuju procesi, naļini i uvjeti stjecanja 

kvalifikacija. Strukovni kurikulum sadrģava skupove ishoda uļenja, nastavne cjeline za svaki 

modul, preporuke okruģenja za uļenje, naļine praĺenja stjecanja skupova ishoda uļenja i 

naļine vrednovanja ishoda uļenja. Strukovni kurikulum propisuje stjecanje najmanje 70 % 



XIII. INTERNATIONAL SYMPOSIUM Interdisciplinarity of logistics and traffic 

 

   W W W . I L T - S Y M P O S I U M . O R G  37 

kreditnih bodova obveznih skupova ishoda i do 30 % kreditnih bodova izbornih skupova 

ishoda uļenja od ukupnoga obujma kvalifikacije ļime se stvara fleksibilan okvir za 

kombiniranje skupova ishoda uļenja u skladu s potrebama lokalnih zajednica i lokalnog 

trģiġta rada. 

 
Slika 3.: Povezanost kurukulumskih dokumenata ï izvor Metodologija izrade sektorskog 

kurikuluma, strukovnog kurikuluma i kurikuluma ustanove za strukovno obrazovanje ï 

Agencija za strukovno obrazovanje i obrazovanje odraslih 

 

U sektoru promet i logistika izraĽeni su slijedeĺi strukovni kurikulumi: Vozaļ motornog 

vozila, Skladiġtar u logistici, Tehniļar cestovnog prometa, Tehniļar prometne logistike, 

Tehniļar za inteligentne transportne sustave u cestovnom prometu, Instruktor voģnje B 

kategorije, Prometnik vlakova, StrojovoĽa, Vlakopratitelj, Tehniļar za zraļni promet, 

Pomorski nautiļar, Tehniļar za marine i jahte, Nautiļar unutarnje plovidbe, Tehniļar za 

poġtu i poġtansku logistiku. 

 

5. Sektorski kurikulum 

Sektorski kurikulum predstavlja mapu sektora kroz koju se prikazuju kvalifikacije i 

skupovi ishoda uļenja koji pripadaju odreĽenom sektoru. Sektorski kurikulum sadrģi popis 

svih kvalifikacija obrazovnoga sektora, popis skupova ishoda uļenja iz standarda 

kvalifikacija unutar obrazovnog sektora, naļine i uvjete za ostvarivanje horizontalne i 

vertikalne prohodnosti u sklopu sektora, modele i preporuke za provoĽenje svih oblika 

uļenja temeljenog na radu na razini sektora, prosjeļno ukupno vrijeme koje uļenik treba 

utroġiti za stjecanje pojedinih skupova ishoda uļenja iskazano u CSVET bodovima. 1 

CSVET bod obuhvaĺa od 15 do 25 sati u trajanju od 60 minuta potrebnih za stjecanje 

odgovarajuĺih ishoda uļenja. 
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Slika 4.: Sastavnice sektorskog kurikuluma za razinu 4.2. za sektor Promet i logistika i 

njihova meĽusobna povezanost na razini podsektora i grana prometa ï izvor -Sektorski 

kurikulum za sektor Promet i logistika 

6. Zakljuļak 

Obzirom na zastarjelost nastavnih planova i programa kao i neujednaļenost 

kurikulumskih dokumenta u sustavu strukovnog obrazovanja i osposobljavanja bilo je nuģno 

zapoļeti sustavnu i opseģnu modernizaciju strukovnog obrazovanja. 

Agencija za strukovno obrazovanje i obrazovanje odraslih od 2019. zapoļela je provoditi 

opseģnu modernizaciju sustava strukovnog obrazovanja i osposobljavanja kroz ESF-ov 

projekt koji za cilj ima razvoja inovativnih i fleksibilnih sektorskih i strukovnih kurikuluma 

temeljenih na potrebama trģiġta rada uz jaļanje kompetencija odgojno-obrazovnih radnika 

za uvoĽenje i provedbu kurikuluma. Modernizacija strukovnog obrazovanja usmjerena je na 

procese uļenja koji su snaģno povezani s poslovima koje ĺe uļenici obavljati stvarnim 

uvjetima na buduĺem radnom mjestu, a kako bi se postigli ti uļinci nuģna je snaģna 

povezanost svih dionika, odnosno uļenika, nastavnika u ustanovama za strukovno 

obrazovanje i/ili u regionalnim centrima kompetentnosti i ustanovama za obrazovanje 

odraslih, mentora kod poslodavca i drugih.  

Takvim pristupom ostvarit ĺe zahtjevi da se strukovni kurikulumi planiraju na temelju 

kompetencija potrebnih na radnom mjestu dok ĺe se proces uļenja i pouļavanja realizirati 

u realnim ili simuliranim situacijama radnih aktivnosti. 

Za potrebe ostvarivanja uļenja temeljenog na radu ġto predstavlja smisao i cilj 

strukovnog obrazovanja Agencija za strukovno obrazovanje i osposobljavanje je od 2019. 

godine do danas napravila detaljne analize i ispitivanja trģiġta, izradila 120 standarda 

zanimanja, preko 140 standarda kvalifikacija i viġe od 120 modularno strukturiranih 

strukovnih kurikuluma koje prate zahtjeve suvremenog trģiġte rada. 

Ovakvim pristupom strukovno obrazovanje i osposobljavanje u Republici Hrvatskoj ima 

moguĺnost postati privlaļno, inovativno, relevantno, inkluzivno i povezivo s trģiġtem rada 

ġto bi buduĺim uļenicima u strukovnim ġkolama omoguĺilo stjecanje dostatnih kompetencija 

za osobni i profesionalni razvoj kao i nastavak obrazovanja i cjeloģivotno uļenje, a 

gospodarstvu nuģno potreban kvalitetan i struļan kadar. 
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Summary: 

The executing agency of the project "Modernization of the Vocational Education and 

Training Systemñ  is the Agency for Vocational and Adult Education. The aim of the project 

is to develop an attractive, innovative and labor market-oriented vocational education and 

to strengthen the competences of the educational staff in the introduction and 

implementation of the curriculum. 

The new curricula introduce modular teaching. The module combines workplace learning, 

classroom and extracurricular learning and teaching into a meaningful, interconnected and 

well-rounded unit, increasing the efficiency of the organization of the educational process 

itself and more meaningful learning. This approach enables the planning and organization 

of student-centered instruction, the use of teaching methods and strategies that promote 

independent, responsible, and active learning, the linking of labor market needs to learning 

outcomes, and problem-based, project-based and inquiry-based learning. In creating the 

new curricula, emphasis was placed on work-based learning. 
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MODERNIZATION OF VOCATIONAL EDUCATION IN THE REPUBLIC OF 

CROATIA - TRANSPORT AND LOGISTICS SECTOR 

1. Modernization of vocational education 

The Agency for Vocational Education and Adult Education is the executing agency of the 

"Modernization of the Vocational Education and Training System" project, which will run from 

November 2017 to September 2023. The aim of the project is to modernize the provision of 

vocational education and increase its quality in order to improve the employability of 

students as well as the possibility of continuing education. 

The purpose of the project is to develop an attractive, innovative, relevant and labor 

market-oriented vocational education that enables students to acquire competencies for 

personal and professional development as well as for continuing education and lifelong 

learning. This is achieved through the development of innovative and flexible sectoral and 

vocational curricula based on the needs of the labor market, as well as through 

strengthening the competencies of education staff for curriculum introduction and 

implementation. To date, 120 new curricula have been developed for vocational schools, 

and the introduction of modular teaching is underway. The module combines the forms of 

workplace learning, in-school and out-of-school learning and teaching into a meaningful, 

interconnected and well-rounded whole, which simultaneously increases the efficiency of 

the organization of the educational process itself and more meaningful learning. This 

approach allows for the planning and organization of student-centered instruction, the use 

of teaching methods and strategies that promote independent, self-directed, and active 

learning, the linking of labor market needs to learning outcomes, the linking of informal 

learning and informal education with formal education, problem-based, project-based, and 

research-based learning. 

The focus is on vertical and horizontal mobility through vocational education and training 

and through educational cycles. Educational cycles are the phases of students' educational 

development that form a unit. They span one or more years of education, and are defined 

in terms of common educational goals and learning outcomes that the student is expected 

to achieve. In vocational education, educational cycles differ according to the level of 

qualification. 

Qualifications in vocational education according to the Croatian Qualifications Framework 

(HKO): 

¶ Level 3 qualification ï qualifications acquired at the end of  less than three years of 

secondary education. The total workload for acquiring the qualification is at least 60 

CSVET points at level 3 or a higher level of learning outcomes. 

¶ Level 4.1 qualification - qualifications acquired through completion of secondary 

education of three years or more but less than four years duration. The total workload 

for obtaining the qualification is at least 180 CSVET points, of which at least 120 

CSVET points are at Level 4 or a higher level of learning outcomes. 

¶ Level 4.2 qualification - qualifications obtained through completion of four or more 

years of secondary education. The total workload for obtaining the qualification is at 
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least 240 CSVET points, of which at least 150 CSVET points correspond to learning 

outcomes at level 4 or higher. 

¶ Level 5 qualification ï qualifications obtained through completion of a professional 

study program with less than 180 ECTS or CSVET points, a professional technical 

training program or a master's degree program with at least two years of assessed 

work experience. The total workload for obtaining the qualification is at least 60 

CSVET or 120 ECTS credits, of which at least 30 CSVET or 60 ECTS credits 

correspond to learning outcomes at level 6 or higher. A prerequisite for participation 

is possession of a previous qualification at level 4.1 or higher. 

The modernization of the vocational education system was approached in several steps, 

during which the working groups formed by the Agency for Vocational and Adult Education 

developed the following documents: 

¶ Occupational Standard - which is developed in collaboration with employers and 

contains a list of key occupations in the workplace and the associated competencies 

required to work in one or more jobs. 

¶ Qualification standard ïwhich is created based on the occupational standard in 

accordance with the Croatian Classification Framework and is based on the curricular 

approach and learning outcomes. 

¶ Sectoral and vocational curriculum - prepared on the basis of the qualification 

standard in order to rationalize the number of curricula, and provide students with 

easier access to the labor market, better horizontal mobility, professional 

development, but also continuing education with focus on work-related learning. 

¶ Guidelines for the use of vocational curricula and manuals for teachers - to help 

schools implement the new approach and model, focusing on flexibility and autonomy 

of schools. 
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Figure 1: Structure of the Sectoral Curriculum - source: Agency for Vocational Education 

and Adult Education - https://www.asoo.hr/projekti-i-suradnja/esf-projekti/modernizacija-

sustava-strukovnog-obrazovanja-i-osposobljavanja/ 

2. Occupational standard 

The occupational standard is a description of the tasks that a person performs in a 

particular occupation and contains a list of the most important tasks and competencies, the 

required knowledge and skills, and the related independence and responsibility that a 

trainee should have in order to work in the specified occupation. A working group of 

teachers, representatives of employers and employees of the profession was formed to 

create the occupational standards. In accordance with the new methodology for drafting 

occupational standards, surveys of employers on occupational standards were conducted. 

During the elaboration of the occupational standard it was necessary to prove the validity of 

the proposed occupational standard, to describe the validity of the occupational standard on 

the basis of selected indicators of the labor market, namely strategic validity, sectoral validity 

and analytical validity. 

The occupational standard contains a description of the occupation or a set of competences, 

a list of the most important activities at the workplace and related individual competences 

required for work at one or more workplaces, a list of competence groups with related 

competences. 

In the Republic of Croatia, 120 occupational standards were developed in all educational 

sectors as part of the project Modernization of Vocational Education. In the transport and 

logistics sector, new occupational standards were modernized or developed at qualification 

levels 3, 4.1, 4.2 and 5 for the following occupations: Freight Transport Driver, Passenger 

Transport Driver, Logistics Warehouse Worker, Road Transport Technician, Road Safety 

Technician, Transport Logistics Technician, Intelligent Road Transport Systems Technician, 

Tramway Driver, Driving Instructor, Vocational Driving School Manager, Car Taxi Driver, 

Marina and Yacht Technician, Navigation Navigator, Inland Navigation Navigator, Train 

Driver, Train Dispatcher, Postal and Postal Logistics Technician, Postman, Traffic 

Supervisor. 

 
Figure 2.: Relation between occupational standards, qualification standards and curriculum 

in vocational education - source Methodology for creating sectoral curriculum, vocational 
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curriculum and curriculum of vocational education institution - Agency for Vocational and 

Adult Education 

3. Qualification standard 

 

The qualification standard contains the key learning outcomes that any program leading 

to a qualification must include. The qualification standards were developed by institutions 

appointed by the Agency, which formed working groups from among teachers, college 

professors, and employer representatives. In developing the qualification standard, it was 

necessary to provide a description of the qualification standard, the rationale for its 

introduction and the role of the qualification (needs of the labor market and/or continuing 

education and/or other needs of the individual and society), the HKO proposal for the 

qualification level for which the standard is proposed, a list of learning outcomes sets 

(existing in the HKO register or newly created for a particular qualification standard), 

conditions for access to the qualification. 

The basic part of the qualification standard contains learning outcome sets with the 

following data and parts: Name of the proposed learning outcome set, level of the learning 

outcome set according to HKO, proposed scope, list of learning outcomes (usually 3 - 10 

learning outcomes), access conditions for acquiring learning outcome set, material and 

personnel requirements for acquiring/assessing a learning outcome set, procedure and 

example for assessing a learning outcome set. 

The following qualification standards have been developed for the transport and logistics 

sector: QS Motor Vehicle Driver, QS Warehouse Worker in Logistics, QS Technician in Road 

Transport, QS Technician in Transport Logistics, QS Technician in Intelligent Transport 

Systems in  Road Transport, QS Driving Instructor Class ñB", QS Driving Supervisor, QS 

Engine Driver, QS Train Attendant, QS Technician in Air Transport, QS Technician in 

Maritime Transport, QS Technician in Maritime Transport and Yachts, QS Technician in 

Inland Waterway Transport, QS Technician in Postal and Postal Logistics. 

 

4. Vocational curriculum 

A vocational curriculum is a document that specifies the processes, methods and 

conditions for acquiring qualifications. The vocational curriculum  includes sets of learning 

outcomes, units of instruction for each module, recommendations for the learning 

environment, ways to monitor the acquisition of sets of learning outcomes, and methods for 

assessing learning outcomes. The vocational curriculum prescribes the acquisition of at 

least 70% of the credits of the mandatory sets of learning outcomes and up to 30% of the 

credits of the optional sets of learning outcomes from the total volume of the qualification, 

providing a flexible framework for combining sets of learning outcomes in accordance with 

the needs of local communities and the local labor market. 
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Figure 3.: Coherency of curriculum documents - source Methodology for creating 

sectoral curriculum, vocational curriculum and curriculum of a vocational education 

institution - Agency for Vocational and Adult Education 

In the transportation and logistics sector, the following vocational curricula have been 

developed: Motor vehicle driver, Warehouse worker in logistics, Technician in road 

transport, Technician in transport logistics, Technician for intelligent transport systems in 

road transport, Driving instructor category "B", Train dispatcher, Train driver, Train 

attendant, Technician for air transport, Seafarer, Technician for marinas and yachts, 

Navigator for internal navigation, Technician for mail and postal logistics. 

 

5. Sectoral curriculum  

The sectoral curriculum is a map of the sector showing the qualifications and learning 

outcomes that belong to a particular sector. The sectoral curriculum contains a list of all 

qualifications of the education sector, a list of  learning outcomes from qualification 

standards within the education sector, opportunities and conditions for horizontal and 

vertical mobility within the sector, models and recommendations for the implementation of 

all forms of in-service learning at the sector level, the average total time that the student 

must spend to acquire certain learning outcomes, expressed in CSVET points. 1 CSVET 

point comprises 15 to 25 hours of 60-minute duration required to acquire the corresponding 

learning outcomes.  



XIII. INTERNATIONAL SYMPOSIUM Interdisciplinarity of logistics and traffic 

 

   W W W . I L T - S Y M P O S I U M . O R G  45 

 
Figure 4.: Components of the sectoral curriculum for level 4.2. for the Transport and 

Logistics sector and their interconnection at the level of sub-sectors and branches of 

transport - source - Sectoral curriculum for the Transport and Logistics sector 

 

6. Conclusion 

 

Considering the obsolescence of curricula and the inconsistency of curriculum 

documents in the vocational education system, it was necessary to initiate a systematic and 

comprehensive modernization of vocational education. 

Since 2019, the Agency for Vocational and Adult Education has begun to implement a 

comprehensive modernization of the vocational education system under the ESF project, 

which aims to develop innovative and flexible sectoral and vocational curricula based on the 

needs of the labor market, while strengthening the competencies of education personnel for 

the introduction and implementation of the curriculum. Modernization of vocational 

education focuses on learning processes that have a strong relation to the tasks that 

trainees will perform under real conditions in the future workplace. To achieve these effects, 

a strong connection of all stakeholders, i.e. trainees, teachers in vocational training 

institutions and/or in regional competence centres, adult education institutions, and mentors 

at the employer's site is necessary. 

With such an approach, the requirements for planning vocational curricula based on 

competencies needed in the workplace are met, while the learning and teaching process is 

realized in real or simulated situations of work activities. 

In order to achieve work-based learning, which is the purpose and goal of vocational 

education, from 2019. to the present, the Agency for Vocational Education and Training has 

conducted detailed market analysis and testing, created 120 occupational standards, more 

than 140 qualification standards, and more than 120 modularly structured vocational 

curricula that the requirements of the modern labor market. 

With such an approach, vocational education in the Republic of Croatia has the chance 

to become attractive, innovative, relevant, inclusive and connected to the labor market. This 

would enable future students in vocational schools to acquire sufficient competences for 
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personal and professional development as well as for further education and lifelong learning, 

and employers would have the necessary high-quality and professional staff at their 

disposal.  
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3.IZRADA STRUKOVNOG 
KURIKULUMA 

TEHNIĻAR ZA INTELIGENTNE 
TRANSPORTNE SUSTAVE  

Saģetak: 

Tijekom proteklih ġest godina, Agencija za strukovno obrazovanje i obrazovanje odraslih je 

kroz ESF realizirala projekt pod nazivom ĂModernizacija strukovnog obrazovanja i 

osposobljavanjañ. Cilj projekta je modernizacija strukovnog obrazovanja i osposobljavanja 

kroz razvoj inovativnih i fleksibilnih sektorskih i strukovnih kurikuluma temeljenih na 

potrebama trģiġta rada. Kroz projekt modernizirano je 120 standarda zanimanja isto toliko 

standarda kvalifikacija i strukovnih kurikuluma. Oni predstavljaju potpuno novi zaokret u 

strukovnom obrazovanju koje ĺe biti usmjereno na procese uļenja snaģno  povezanih s 

poslovima koje ĺe uļenici obavljati u stvarnim uvjetima na buduĺem radnom mjestu. 

U sektoru Promet i logistika moderniziran je ili novo izraĽen: 21 standard zanimanja, 14 

standarda kvalifikacija i 15 strukovnih kurikuluma. Kao jedan od primjera zajedniļkog rada 

obrazovnog i realnog sektora na kojem se jasno vide potrebe trģiġta rada i moguĺnosti 

obrazovnog sektora razvijen je potpuno novi strukovni kurikulum pod nazivom Tehniļar za 

inteligentne transportne sustave. On je suvremen i inovativan, usmjeren na koriġtenje 

suvremenih digitalnih i raļunalnih tehnologija, a cilj mu je optimizacija i unaprjeĽenje 

cestovnog prometa.  

 

Kljuļne rijeļi: 

- Modernizacija strukovnog obrazovanja i osposobljavanja,  

- Strukovni kurikulum,  

- Tehniļar za inteligentne transportne sustave 
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IZRADA STRUKOVNOG KURIKULUMA 

TEHNIĻAR ZA INTELIGENTNE TRANSPORTNE SUSTAVE 

 

1. Modernizacija strukovnog obrazovanja i osposobljavanja u 

Republici Hrvatskoj  

 

U Republici Hrvatskoj, u prosjeku svake ġkolske godine, oko 70% redovnih uļenika upiġe 

neki strukovni program/kurikulum u jednoj od 318 ġkola za strukovno obrazovanje, od kojih 

ukupno 23 izvode programe iz cestovnog prometa kao strukovnog podruļja. Veĺina uļenika 

upisuje ļetverogodiġnje, neġto manje od treĺine njih  trogodiġnje programe, a manje od 1 % 

uļenika upisuje  dvogodiġnje ili jednogodiġnje te programe obrazovanja za uļenike s 

teġkoĺama.  (Izvor: MZO, 2022.). Strukovno obrazovanje u RH provodi se u ustanovama za 

strukovno obrazovanje i dijelom kod poslodavaca, a uļenje temeljeno na radu (UTR) 

prisutno je u tri oblika: kombinirani programi ili naukovanje, u ġkoli s razdobljima 

osposobljavanja kod poslodavca, integrirano u programu strukovnog obrazovanja i 

osposobljavanja.  

U sustavu strukovnog obrazovanja velik broj nastavnih planova i programa (NPP) 

razvijeni su prije viġe od 20 godina, JMO programi poļetkom 2000-ih, a samo 30-ak 

strukovnih kurikuluma u zadnjih 6 godina. Postojeĺi programi nisu razvijani sustavno te 

postoje velika preklapanja meĽu njima jer su dosadaġnji reformski potezi bili ograniļenog 

obuhvata ili su zahvatili samo dio strukovnog obrazovanja. Osim zastarjelosti nastavnih 

planova i programa, isti se ne temelje na ishodima uļenja i nisu odraz potreba trģiġta rada, 

ne omoguĺavaju fleksibilnost u provedbi, a kao jedan od glavnih nedostataka strukovnih 

programa identificiran je nedostatan udjela uļenja temeljenog na radu kod poslodavaca. 

Ovakvo stanje rezultiralo je odreĽenim negativnim trendovima na trģiġtu rada, te je u 

razdoblju od 2010. do 2018. po podatcima Hrvatskog zavoda za zapoġljavanje (HZZ) 

moguĺe uoļiti da se najveĺi broj registriranih nezaposlenih osoba, prosjeļno ļak 57,5 %, 

odnosi na osobe sa zavrġenim srednjoġkolskim strukovnim obrazovanjem u trajanju od 1- 4 

godine. Kako bi se zaustavio ovakav trend teġkog zapoġljavanja uļenika po zavrġetku 

strukovnog obrazovanja nuģno je bilo pristupiti ulaganju u poboljġanje i prilagodbu sustava 

strukovnog obrazovanja koje ĺe odgovoriti na potrebe trģiġta rada, a ļime bi se izbjegle 

nepodudarnosti ponude i potraģnje za vjeġtinama na trģiġtu rada.  

Tijekom proteklih ġest godina, odnosno od studenog 2017. godine do rujna 2023. godine 

Agencija za strukovno obrazovanje i obrazovanje odraslih je kroz ESF realizirala projekt pod 

nazivom ĂModernizacija strukovnog obrazovanja i osposobljavanjañ kojemu je osnovni cilj 

razvoj strukovnog obrazovanja i osposobljavanja koje je privlaļno, inovativno, relevantno, 

povezano s trģiġtem rada te koje ĺe omoguĺiti polaznicima stjecanje kompetencija za osobni 

i profesionalni razvoj te nastavak obrazovanja. Specifiļan cilj je  jaļanje kompetencija 

odgojno-obrazovnih djelatnika za uvoĽenje i provedbu novih kurikuluma. 

Ovim projektom pristupilo se modernizaciji strukovnog obrazovanja u RH i razvoju novih 

strukovnih kurikuluma s jakom poveznicom s potrebama trģiġta rada kroz izraĽene 
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standarde zanimanja i standarde kvalifikacija sukladno HKO-u a koji ĺe se temeljiti na 

kurikularnom pristupu i ishodima uļenja. Kroz projekt ĂModernizacija strukovnog 

obrazovanja i osposobljavanjañ modernizirano je ili izraĽeno potpuno novih 120 standarda 

zanimanja isto toliko standarda kvalifikacija i strukovnih kurikuluma kojima je napravljen 

potpuno novi zaokret u strukovnom obrazovanju. Ono ĺe biti usmjereno na procese uļenja  

snaģno povezanih s poslovima koje ĺe uļenici obavljati u stvarnim uvjetima na buduĺem 

radnom mjestu. Sektorskim kurikulumom koji je razvila ASOO, doġlo je do racionalizacije 

broja kurikuluma, a uļenicima je omoguĺeno lakġe ukljuļivanje na trģiġte rada, bolja 

horizontalna  prohodnost, profesionalni razvoj ali i nastavak obrazovanja. Naglasak je 

stavljen na uļenje temeljno na radu u razliļitim obujmima, sukladno Nacionalnom kurikulum 

za strukovno obrazovanje. Kroz projekt ĺe se omoguĺiti znaļajna podrġka ġkolama za 

provedbu novog pristupa i modela, uz naglasak na fleksibilnost i autonomiju ġkola ukljuļujuĺi 

i razvoj priruļnika i pomoĺnih nastavnih sredstava. Ciljana skupina bit ĺe odgojno-obrazovno 

osoblje, odnosno nastavnici strukovnih predmeta te ravnatelji ustanova za strukovno 

obrazovanje. Kroz kontinuirane medijske kampanje podiĺi ĺe se i vidljivost strukovnog 

obrazovanja u druġtvu, meĽu poslodavcima i u ġiroj javnosti. 

 

2. Modernizacija strukovnog obrazovanja u sektoru Promet i logistika   

 

Na razvoju potpuno novih strukovnih kurikuluma kao i na  unaprijeĽenu postojeĺih radile 

su mnogobrojne radne skupine kojima je cilj bila modernizacija strukovnog obrazovanja, a 

bile su sastavljene od relevantnih struļnjaka iz ministarstava, obrazovnog sektora, 

ravnatelja ustanova, poslodavaca i predstavnika poslodavaca, radnika u zanimanju te 

struļnjaka iz realnog sektora. Kao i u ostalim sektorima strukovni kurikulumi modernizirani 

su i sektoru Promet i logistika u kojem do sada osuvremenjeno jedanaest postojeĺih 

kurikuluma, a izraĽena su potpuno nova tri kurikuluma. S obzirom na sve zahtjevnije trģiġte 

rada kao i na potrebe gospodarstva za radnom snagom koja je u stanju prati nove 

suvremene trendove u proizvodnji usluge prijevoza u sektoru Promet i logistika, struļnjaci u 

radnim skupinama razvili su i izradili potpuno nove strukovne kurikulume kojima je osnovni 

cilj podrġka i unaprjeĽenje gospodarstva.  

Kao primjer zajedniļkog rada obrazovnog i realnog sektora u kojem su vidljive potrebe 

trģiġta rada i moguĺnosti obrazovnog sektora, izmeĽu ostalih, razvijen je vrlo zanimljiv novi 

strukovni kurikulum pod nazivom Tehniļar za inteligentne transportne sustave u cestovnom 

prometu. To je suvremen i inovativan kurikulum usmjeren na koriġtenje suvremenih digitalni 

i raļunalnih tehnologija u cilju optimizacije i unaprjeĽenja cestovnog prometa. 

S obzirom da inteligentni transportni sustavi predstavljaju cjelokupnu, upravljaļko i 

informacijsko ï komunikacijsku nadgradnja klasiļnog sustava prometa i transporta kojim se 

postiģe znatno poboljġanje performansi odvijanja prometa, uļinkovitiji prijevoz putnika i 

roba, poboljġanja sigurnosti u prometu, udobnosti i zaġtite putnika, manjeg oneļiġĺenje 

okoliġa i sl. razumljivo je zaġto je izraĽen ovakav strukovni kurikulum. 

Nakon izraĽenog standarda zanimanja u kojem su opisani poslovi koje pojedinac obavlja 

u odreĽenom zanimanju i sadrģi popise kljuļnih  kompetencija, potrebna znanja i vjeġtine  

koje uļenik treba imati kako bi bilo sposoban raditi u navedenom zanimanju, izraĽen je 

standard kvalifikacija sa svim kljuļnim ishodima uļenja koje mora sadrģavati svaki program 
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koji vodi do te kvalifikacije. Zavrġna faza kojom je omoguĺen ulazak ovog kurikuluma u 

strukovne ġkole je izrada i prihvaĺanje strukovnog kurikuluma kojima se odreĽuju procesi, 

naļini i uvjeti stjecanja kvalifikacija, a sadrģava skupove ishoda uļenja, nastavne cjeline za 

svaki modul, preporuke okruģenja za uļenje, naļine praĺenja stjecanja skupova ishoda 

uļenja i naļine vrednovanja ishoda uļenja. 

 

3. Strukovni kurikulum Tehniļar za inteligentne transportne sustave u 

cestovnom prometu 

 

Strukovni kurikulum Tehniļar za inteligentne transportne sustave u cestovnom prometu 

pripada sektoru Promet i logistika i predstavlja 4.2 razinu kvalifikacije prema HKO. Uvjeti za 

upis ovog strukovnog kurikuluma su: steļena razina 1, odnosno zavrġetak osnovnog 

obrazovanja i lijeļniļka potvrda nadleģnog ġkolskog lijeļnika o zdravstvenoj sposobnosti. 

Za zavrġetka ovog programa strukovnog obrazovanja, odnosno stjecanja kvalifikacije 

potrebno je steĺi 135 CSVET bodova (od kojih najmanje 120 CSVET bodova na razini 4 ili 

viġoj razini SIU) i 105 HROO bodova (od kojih najmanje 30 bodova na razini 4 ili viġoj razini 

SIU) te izraĽen i obranjen zavrġni rad.  Uvjeti u kojima se stjeļu kompetencije propisani su 

Drģavnim pedagoġkim standardom srednjoġkolskog sustava odgoja i obrazovanja (Narodne 

novine, broj 63/2008 i 90/2010) i Pravilnikom o naļinu organiziranja i izvoĽenja nastave u 

strukovnim ġkolama (Narodne novine, broj 140/2009 i 130/2020). 

U drugi, odnosno treĺi i ļetvrti razred polaznik prelazi nakon pozitivno ocijenjenih svih 

skupova ishoda uļenja/modula u prvom, drugom i treĺem razredu. Obrani zavrġnog rada 

polaznik pristupa nakon ġto je pozitivno ocijenjen iz svih skupova ishoda uļenja/modula u 

ļetvrtom razredu. 

 

Obrazovanje za stjecanje kvalifikacije Tehniļar za inteligentne transportne sustave u 

cestovnom prometu/Tehniļarka za inteligentne transportne sustave u cestovnom prometu 

usmjereno je na: 

- ostvarenje ishoda uļenja neophodnih za stjecanje kompetencija odnosno 

kvalifikacija za rad 

- razvoj kognitivnih, praktiļnih i socijalnih vjeġtina te jaļanje samostalnosti i 

odgovornosti za postupanja u odreĽenim situacijama  

- razvoj organizacijskih i komunikacijskih sposobnosti polaznika.  

 

Uļenje se temelji na problemskim situacijama i zadacima iz stvarnog ģivota, na 

provoĽenju projektnih zadataka te stjecanju kompetencija u stvarnom radnom procesu koji 

se izvodi u specijaliziranim uļionicama ustanove, praktikumima za simulacije, 

specijaliziranim poduzeĺima odnosno u  robnim skladiġtima/robnim terminalima. Kod 

polaznika se potiļe asertivnost i  razvijanje suradniļkih odnosa s ostalim polaznicima u 

zajedniļkom radu, ali i razvijanje samostalnosti i odgovornosti za donoġenje odluka. Od 

polaznika se oļekuje aktivno sudjelovanje u procesu uļenja i pouļavanja kao i u procesu 
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vrednovanja i samovrednovanja postignutih ishoda uļenja te redovito pohaĽanje svih oblika 

nastave. 

Od nastavnika se oļekuje da bude kreator procesa uļenja te da prihvati odgovornost za 

ostvarivanje ishoda uļenja, da koristi nove tehnologije kako bi kompetentno mogao voditi 

proces uļenja u skladu sa stvarnim potrebama trģiġta rada. Jednako tako, nastavnik treba 

prepoznati potrebe i moguĺnosti polaznika te im prilagoĽavati sadrģaje, metode i oblike rada 

kako bi na uļinkovit naļin ostvarili ishode uļenja odnosno kako bi polaznici stekli 

kompetencije izabrane kvalifikacije primjereno svojim moguĺnostima i darovitosti. 

Opĺeobrazovni nastavni predmeti tijekom obrazovanja za stjecanje kvalifikacije 

Tehniļar za inteligentne transportne sustave u cestovnom prometu/Tehniļarka za 

inteligentne transportne sustave u cestovnom prometu na razini su 4. te je omoguĺena 

prohodnost u drugu kvalifikaciju iste ili niģe razine uz polaganje razlikovnih sadrģaja 

specifiļnih za pojedinu kvalifikaciju. 

 Nakon steļene kvalifikacije Tehniļar/Tehniļarka za inteligentne transportne sustave u 

cestovnom prometu moguĺ je nastavak ġkolovanja na viġem stupnju obrazovanja. Znanja i 

vjeġtine steļene strukovnim kurikulumom dobra su podloga za nastavak obrazovanja na 

razini 6 HKO-a u podruļju tehniļkih znanosti,  a posebno za studijski program Promet i 

studijski program Inteligentni transportni sustavi i logistika.  

U okviru ovog strukovnog kurikuluma predviĽeno je uļenje temeljeno na radu koje se 

provodi kroz dva oblika: 

- integrirano u strukovni kurikulum kroz rad na situacijskoj i problemskoj nastavi u 

ġkolskim specijaliziranim uļionicama i praktikumima za simulaciju 

- uļenje na radnome mjestu (specijalizirana poduzeĺa odnosno putniļki i teretni 

terminali) za vrijeme praktiļne nastave kod poslodavca gdje se polaznici postupno 

uvode u posao te sudjeluju u radnom procesu u kontroliranim uvjetima uz mentora.  

Rad na radnome mjestu dio je programa strukovnog obrazovanja i osposobljavanja koji vodi 

do formalne kvalifikacije. 

 

 
Slika 1.: Primjer razrade vremenskog plana (izvor: Strukovni kurikulum Tehniļar za 

inteligentne transportne sustave) 
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Postupci vrednovanja usmjereni su na praĺenje i provjeru postignuĺa prema 

ishodima uļenja. Isto se provodi u kombinaciji:  

- hibridnog vrednovanja kroz pisane provjere znanja i vjeġtina polaznika, gdje 

institucija osigurava dostupnost sadrģajno i metodoloġki provjerenih zadataka i ispita 

iz odreĽenih cjelina, a nastavnici koriste pojedine skupine zadataka ili cijele ispite radi 

dobivanja povratnih informacija o rezultatima uļenja polaznika  

- unutarnjeg vrednovanja koje se provodi u ustanovi i u radnom okruģenju tijekom 

cjelokupnog strukovnog obrazovanja, a provode ga nastavnici i mentori te polaznici 

kroz samovrednovanje svoj rada. Naglasak se stavlja na provjeru postignuĺa ishoda 

uļenja temeljenog na radu.   

U procesu praĺenja kvalitete i uspjeġnosti strukovnog kurikuluma provode se sljedeĺe 

aktivnosti: 

- istraģivanje i anonimno anketiranje polaznika o izvoĽenju nastave, literaturi i 

resursima za uļenje, strategijama podrġke polaznicima, izvoĽenju i unapreĽenju 

procesa uļenja i pouļavanja, radnom optereĺenju polaznika (CSVET), provjerama 

znanja te komunikaciji s nastavnicima  

- istraģivanje i anketiranje nastavnika o istim pitanjima kao u prethodnoj stavci  

- analiza uspjeha, transparentnosti i objektivnosti provjera znanja i ostvarenosti ishoda 

uļenja  

- analiza materijalnih i kadrovskih uvjeta potrebnih za izvoĽenje procesa uļenja i 

pouļavanja.  

Nastavnici putem ankete procjenjuju svoj odnos prema procesu uļenja i pouļavanja, radnoj 

okolini i polaznicima (samoevaluacija). Podruļja procjene osobito se odnose na:  

- uvjete odrģavanja nastave te stanje postojeĺe opreme i potrebe za novom opremom 

i odgovarajuĺom literaturom  

- uspjeġnost ostvarenja ishoda uļenja  

- utjecaj metoda i oblika rada na razine ostvarenosti ishoda uļenja  

- redovitost pohaĽanja nastave te aktivnosti i angaģiranosti uļenika u procesu uļenja 

i pouļavanja.  

Usporedbom rezultata anketa meĽu polaznicima i nastavnicima dobit ĺe se pregled 

uspjeġnosti izvedbe strukovnog kurikuluma, a nastavnici ĺe dobiti uvid u pouzdanost 

procjene kvalitete svoga rada. Kriteriji za vrednovanje ostvarenosti ishoda uļenja odreĽeni 

su strukovnim kurikulumom, a vrednovanje provode nastavnik u ustanovi i mentor kod 

poslodavca koji o tome vode propisane evidencije te polaznici kroz postupke vrednovanja 

za uļenje i kao uļenje. Podatci o praĺenju napredovanja polaznika temelje se na provjeri 
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postignuĺa ishoda uļenja s pomoĺu procjena razvoja odgovornosti, samoinicijativnosti te 

komunikacije i suradnje. 

 

4. Zakljuļak 

 

Brzi razvoj znanosti, tehnike i tehnologije uvjetuje potrebu za novim znanjima, vjeġtinama 

i kompetencijama. Tako se u sektoru Promet i logistika,  razvojem inteligentnih transportnih 

sustava, ukazala potreba  za djelatnicima koji mogu upravljati  i odrģavati navedene sustave, 

ġto je rezultiralo izradom kurikuluma za zanimanje ļijim se zavrġetkom  stjeļu kompetencije 

i ishodi uļenja potrebni suvremenom trģiġtu rada. 

Kroz projekt Agencije za strukovno obrazovanje i obrazovanje odraslih namijenjenom 

modernizaciji sustava strukovnog obrazovanja i osposobljavanja izraĽeni su dokumenti 

potrebni za uvoĽenje novog programa u obrazovni sustav Republike Hrvatske. IzraĽen je 

novi Standard zanimanja, Standard kvalifikacije i Strukovni kurikulum za stjecanje 

kvalifikacije Tehniļar za inteligentne transportne sustave u cestovnom prometu / Tehniļarka 

za inteligentne transportne sustave u cestovnom prometu. Strukovni kurikulum za stjecanje 

kvalifikacije Tehniļar za inteligentne transportne sustave u cestovnom prometu / Tehniļarka 

za inteligentne transportne sustave u cestovnom prometu planiran je na temelju 

kompetencija potrebnih na radnom mjestu dok ĺe se proces uļenja i pouļavanja realizirati 

u realnim ili simuliranim situacijama radnih aktivnosti.  

Nakon zavrġetka navedene kvalifikacije uļenici ĺe moĺi : koristiti raļunalo i raļunalne 

aplikacije u optimiziranju, organiziranju i nadzoru cestovnog prometa, izraditi baze podataka 

za potrebe optimiziranja, organiziranja i nadzora prometnog poduzeĺa, primijeniti odrednice 

zakonske regulative u unutarnjem i meĽunarodnom prijevozu i koristiti cestovnu 

dokumentaciju u organiziranju rada poduzeĺa u cestovnom prometu, koristiti digitalne i 

realne kartografske prikaze cestovne mreģe za prikupljanje, ļuvanje, pretraģivanje, analizu 

i prikaz prostornih podataka cestovnih prometnica kao i za praĺenje i navigaciju vozila, 

primijeniti metode zaġtite podataka na osobnom raļunalu i ojaļati sigurnosti operacijskog 

sustava i mreģnih ureĽaja, izvrġiti analizu pokazatelja rada prijevozniļkog poduzeĺa, 

provesti analizu tehniļko-eksploatacijskih karakteristika ceste i ostalih cestovnih graĽevina 

za potrebe odrģavanja cestovne infrastrukture, koristiti ureĽaje i opremu kojom se 

omoguĺava automatizirana mobilnost, primijeniti pravila marketinga i tehnologijskog 

marketing u cilju poveĺanja ekonomske uļinkovitosti poduzeĺa u cestovnom prijevozu, 

izraditi simulacije cestovnog prometa i simulirati upravljanje cestovnim prometom, provesti 

analizu stanja sigurnosti cestovnog prometa i ponuditi rjeġenja za unaprjeĽenje odvijanja 

cestovnog prometa uvaģavajuĺi prometno - tehniļke zakonitosti cestovnog prometa, koristiti 

bespilotne letjelice za nadzor cestovnog prometa, koristiti metode za primjenu umjetne 

inteligencije u klasificiranju prometnih podataka i predviĽanju prometne potraģnje. 
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Summary: 

Over the past six years, the Agency for Vocational and Adult Education, through the 

ESF, has implemented a project entitled "Modernization of Vocational Education." The goal 

of the project is to modernize vocational education by developing innovative and flexible 

sectoral and vocational curricula based on the needs of the labor market. The project 

modernized 120 occupational standards as well as qualification standards and vocational 

curricula. They represent a completely new turn in vocational education, focusing on 

learning processes closely related to the tasks that students will perform in real conditions 

in the future workplace. 

In the field of transportation and logistics, 21 occupational standards, 14 qualification 

standards and 15 vocational curricula were modernized or newly created. As one of the 

examples of the joint work of the education and real sectors, which clearly shows the needs 

of the labor market and the possibilities of the education sector, a completely new vocational 

curriculum called Intelligent Transportation Systems Technician was developed. It is modern 

and innovative, focuses on the use of modern digital and computer technologies, and aims 

to optimize and improve road transport. 
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CREATION OF VOCATIONAL CURRICULUM 

TECHNICIAN FOR INTELLIGENT TRANSPORT SYSTEMS 

 

1. Modernization of vocational education and training in the Republic of 

Croatia 

 

In the Republic of Croatia, on average, about 70% of regular students enroll each school 

year in one of 318 vocational schools, of which a total of 23, offer vocational training in the 

field of road transport. The majority of students enroll in four-year programs, slightly less 

than one-third enroll in three-year programs, and less than 1% of students enroll in two-year 

or one-year educational programs for students with disabilities. (Source: MZO, 2022). 

Vocational education in the Republic of Croatia takes place in vocational training institutions 

and sometimes with employers. Work-based learning (WTL) exists in three forms: combined 

programs or apprenticeship, in school with training phases at the employer, integrated into 

the vocational education program . 

In the vocational education system, a large number of curricula and programs (NPP) 

were developed more than 20 years ago, JMO programs in the early 2000s, and only about 

30 vocational curricula in the last 6 years. The existing programs were not developed 

systematically, and there is much overlap between them because the previous reform 

measures were limited in scope or covered only a part of vocational education. Apart from 

being outdated, the curricula and programs are not based on learning outcomes and do not 

reflect the needs of the labor market, do not allow flexibility in implementation, and one of 

the main shortcomings of the vocational programs has been found to be an insufficient 

amount of work-related learning. This situation has led to certain negative trends in the labor 

market, and in the period from 2010 to 2018, according to the data of the Croatian 

Employment Service (HZZ), it can be stated that the largest number of registered 

unemployed, 57.5% on average, is accounted for by people who have completed 1-4 years 

of vocational education. In order to stop this trend of difficult employment of students after 

completing vocational education, it was necessary to invest in the improvement and 

adaptation of the vocational education system in order to meet the needs of the labor market 

and thus avoid a mismatch between the supply and demand for skills in the labor market. 

Over the past six years, i.e. from November 2017 to September 2023, the Agency for 

Vocational Training and Adult Education, through the ESF, has implemented a project called 

"Modernization of Vocational Training", whose main objective is to develop vocational 

training that is attractive, innovative, relevant and connected to the labor market, enabling 

participants to acquire competencies for personal and professional development and to 

continue their education. The specific objective is to strengthen the competencies of 

educational personnel for the introduction and implementation of new curricula. 

This project initiated the modernization of vocational education in the Republic of Croatia 

and the development of new vocational curricula with a strong reference to the needs of the 

labor market through the creation of occupational standards and qualification standards in 

accordance with the HKO, which will be based on the curricular approach and learning 

outcomes. Through the "Modernization of Vocational Education" project, 120 occupational 
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standards have been modernized or completely redeveloped, as well as qualification 

standards and vocational curricula, which initiated a completely new turn in vocational 

education. The focus is on learning processes that are closely linked to the tasks that 

students will perform under real conditions in the future workplace. The sectoral curriculum 

developed by ASOO led to a rationalization of the number of curricula and provided students 

with easier entry into the labor market, better horizontal mobility, professional development, 

and opportunities for continuing education. The focus is on basic workplace learning in a 

variety of scopes, in line with the national vocational education curriculum. The project will 

provide significant support to schools in implementing the new approach and model, with an 

emphasis on school flexibility and autonomy, including the development of manuals and 

teaching materials. The target audience is educational staff, i.e. teachers of vocational 

subjects and principals of vocational education institutions. Continuous media campaigns 

increase the visibility of vocational education in society, among employers and the general 

public. 

 

2. Modernization of vocational training in the transport and logistics 

sector 

 

Numerous working groups aimed at modernizing vocational education worked on 

developing entirely new vocational curricula as well as improving existing curricula and were 

composed of relevant experts from ministries, the education sector, directors of institutions, 

employers and representatives of employers, employees in the profession, and experts from 

the real sector. As in other sectors, vocational curricula were modernized in the transport 

and logistics sector. Here, eleven existing curricula have been modernized and three 

completely new curricula have been created so far. Taking into account the increasingly 

demanding labor market and the economy's need for workers capable of following new 

modern trends in the production of transport services in the transport and logistics sector, 

the experts in the working groups have developed and created completely new vocational 

curricula, the main goal of which is to support and improve the economy. 

As an example of the joint work of the educational and real sectors, in which, among 

other things, the needs of the labor market and the possibilities of the educational sector 

become visible, a very interesting new vocational curriculum called Technician of Intelligent 

Transportation Systems in Road Transport has been developed. It is a modern and 

innovative curriculum that focuses on the use of modern digital and computer technologies 

to optimize and improve road transport. 

Given the fact that intelligent transport systems represent the entire, administrative and 

information-communication superstructure of the classical traffic and transport system, 

resulting in a significant improvement in traffic performance, more efficient transportation of 

people and goods, improvement of traffic safety, comfort and protection of passengers, 

reduced environmental impact, etc. It is understandable why such a professional curriculum 

was created. 

After the occupational standard was created, describing the tasks that a person performs in 

a given occupation and containing a list of key competencies, i.e. the required knowledge 

and skills that a trainee should have in order to work in the specified occupation, a 
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qualification standard was created with all the key learning outcomes that any program 

leading to this qualification must contain. The final stage that enables the implementation of 

this curriculum in vocational schools is the creation and adoption of the vocational 

curriculum, which specifies the processes, methods and conditions for the acquisition of 

qualifications and contains sets of learning outcomes, teaching units for each module, 

recommendations for the learning environment, ways to monitor the acquisition of sets of 

learning outcomes and methods for assessing learning outcomes. 

 

 

3. Occupational curriculum technician for intelligent transport systems in 

road transport 

 

The vocational curriculum Technician for Intelligent Transport Systems in Road 

Traffic belongs to the Transport and Logistics sector and corresponds to qualification level 

4.2 according to HKO. The requirements for enrolling in this vocational curriculum are: the 

acquired level 1, i.e. the completion of basic education and a medical certificate issued by 

the competent school doctor. In order to complete this vocational curriculum, i.e. obtain a 

qualification, 135 CSVET points (of which at least 120 CSVET points at level 4 or higher 

SIU) and 105 HROO points (of which at least 30 points at level 4 or higher SIU) must be 

acquired and the final examination passed. The conditions under which the competences 

are acquired are specified in the State Pedagogical Standard of the Secondary School 

System (Official Gazette, No. 63/2008 and 90/2010) and in the Regulations for the 

Organization and Implementation of Teaching in Vocational Schools (Official Gazette, No. 

140/2009 and 130 /2020). 

The student moves to the second or third and fourth grade after all learning 

outcomes/modules of the first, second and third grade have been positively evaluated. The 

student enters the final examination after all learning outcomes/modules of the fourth grade 

have been positively evaluated. 

The training to obtain the qualification of Intelligent Transportation Systems Technician in 

Road Transport focuses on: 

 - achieving the learning outcomes required to acquire competencies or qualifications for the 

job 

 - developing cognitive, practical and social skills and strengthening independence and 

responsibility for actions in specific situations 

 - development of organizational and communication skills of the participants. 

 Learning is based on problem situations and tasks from real life, on the implementation of 

project tasks and the acquisition of skills in the real work process, which is carried out in 

specialized classrooms of the institution, simulation workshops, specialized companies, i.e. 

warehouses/warehouses. Students are encouraged to be assertive and develop 

cooperative relationships with other students in joint work, but also to develop independence 

and responsibility for decisions. Students are expected to actively participate in the learning 

and teaching process, as well as in the process of assessment and self-evaluation of 

learning outcomes achieved and regular participation in all forms of instruction. 
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The teacher is expected to be the creator of the learning process and to take 

responsibility for the realization of the learning outcomes, to use new technologies to 

competently guide the learning process in accordance with the actual needs of the labor 

market. Likewise, the teacher should recognize the needs and opportunities of the 

participants and adapt the content, methods and forms of work to achieve the learning 

outcomes in an effective way so that the participants acquire the competencies of the 

chosen qualification according to their abilities and talents. 

The general education subjects during the training for Intelligent Road Transport Systems 

Technician are at level 4, and it is possible to move to another qualification of the same or 

lower level by completing certain content specific to each qualification. 

After obtaining the qualification of Technician of Intelligent Transport Systems in Road 

Traffic, it is possible to continue the training at a higher educational level. The knowledge 

and skills acquired within the professional curriculum are a good basis for further education 

at level 6 of the HKO in the field of technical sciences, especially for the degree program in 

Transport and the degree program in Intelligent Transport Systems and Logistics. 

Work-based learning is provided as part of this professional curriculum and is delivered in 

two forms: 

- integrated into the vocational curriculum through work on situational and problem-

based lessons in school-based specialized classrooms and simulation internships 

- on-the-job learning (specialized companies, e.g. passenger and cargo terminals) 

during practical classes at the employer's premises, where participants are gradually 

introduced to the profession and participate in the work process under controlled conditions 

with a mentor. 

Work on the job is part of the vocational training program leading to a formal 

qualification. 

 
Figure 1.: Example of working out a time plan (source: Vocational curriculum Technician for 

intelligent transport systems) 

 

Assessment procedures aim to monitor and review performance according to 

learning outcomes. These are carried out in combination: 
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- hybrid assessment through written tests of student knowledge and skills, where the 

institution ensures the availability of content- and method-checked assignments and exams 

from specific units, and faculty use individual sets of assignments or entire exams to provide 

feedback on student learning outcomes 

- internal assessment, which takes place at the institution and in the work environment 

throughout vocational training and is conducted by teachers and mentors as well as students 

through self-evaluation of all work. The focus is on verifying the achievement of work-related 

learning outcomes. 

As part of monitoring the quality and success of the vocational curriculum, the following 

activities are conducted: 

- research and anonymous survey of participants on instruction, literature, and learning 

resources, support strategies for participants, implementation and improvement of 

learning and teaching processes, participant workload (CSVET), knowledge review, 

and communication with teachers 

- study and survey of teachers on the same questions as in the previous point 

- analysis of the success, transparency and objectivity of knowledge assessment and 

achievement of learning outcomes 

- analysis of the material and personnel conditions necessary for the implementation 

of the learning and teaching process. 

By means of a survey, teachers evaluate their attitude to the learning and teaching 

process, to the working environment and to the students (self-evaluation). The areas of 

evaluation relate specifically to: 

- the conditions for conducting instruction and the condition of existing equipment, as 

well as the need for new equipment and appropriate literature 

- the successful achievement of learning outcomes 

- the influence of methods and forms of work on the degree of achievement of learning 

outcomes 

- the regularity of attendance in class and the activities and engagement of students in the 

learning and teaching process. 

 

4. Conclusion 

The rapid development of science, engineering and technology requires new knowledge, 

skills and competencies. For example, in the transportation and logistics industry, the 

development of intelligent transportation systems created a need for employees who can 

manage and maintain said systems, which led to the creation of a curriculum for the 

profession, after which the skills and learning outcomes required for the modern labor 

market are acquired. 

Within the project of the Agency for Vocational Training and Adult Education aimed at 

modernization of the vocational education system, the necessary documents for introduction 

of a new program into the education system of the Republic of Croatia were prepared. A 

new professional standard, a qualification standard and a professional curriculum for 

acquiring the qualification of technician for intelligent transport systems in road transport 
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were  developed. The professional curriculum for acquiring the qualification Technician for 

Intelligent Transport Systems in Road Traffic is planned on the basis of competences 

required in the workplace, while the learning and teaching process is realized in real or 

simulated situations of work activity. 

Upon completion of the qualification, participants will be able to: use a computer and 

computer applications in the optimization, organization and monitoring of road transport, 

create databases for the needs of optimization, organization and monitoring of a transport 

company, apply the determinants of legal regulations in internal and international transport 

and use road documentation in the organization of the company's work in road transport, 

use digital and real cartographic representations of the road network to collect, store, search, 

analyze and display spatial data of road traffic, as well as for vehicle tracking and navigation, 

apply methods of data protection on personal computers and strengthen the security of the 

operating system and network devices, conduct an analysis of the performance indicators 

of the transport enterprise, conduct an analysis of the technical-operational characteristics 

of the road and other road structures for the needs of road infrastructure maintenance, use 

devices and equipment that enable automated mobility, apply the rules of marketing and 

technological marketing to increase the economic efficiency of enterprises in road transport, 

create road traffic simulations and simulate road traffic management, conduct an analysis 

of the state of road safety and provide solutions for improving the development of road traffic 

in compliance with the traffic engineering laws of road traffic, use unmanned aerial vehicles 

to monitor road traffic, apply methods for the application of artificial intelligence in the 

classification of traffic data and the prediction of traffic demand. 
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4.MOBILNOST V PODEĢELJSKEM 
OKOLJU 

 
 

POVZETEK 

Na eni strani ģivimo v obdobju, ko  se druģba vedno bolj stara, na drugi strani pa je druģbena 

klima  vedno bolj naklonjena mladim in njihovim potrebam. To se odraģa  v prilagojenosti 

potniġkega prometa mladim, ļe ģivijo starejġi v podeģelskem okolju so zapostavljeni, zaradi 

slabġe logistike na vseh podroļjih. Zlasti  aktivno druģbeno ģivljenje je zelo pomembno in je 

v primeru starejġega prebivalstva zapostavljeno. Ponudniki javnega potniġkega prometa se 

v urbanem okolju bolj uspeġno prilagajajo zahtevam starejġega prebivalstva kot na 

podeģelju. Na podeģelju so slabġi pogoji prevoznih storitev za starejġe in poslediļno vpliva 

na manjġo moģnost druģabnih aktivnosti.  

Kljuļne besede:  logistika, javni potniġki promet, urbano okolje, podeģelje 
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1 KAJ JE LOGISTIKA?   

Skozi zgodovino so se logistiļni sistemi spreminjali in dopolnjevali. Metode so se 

dopolnjevale in spreminjale. Nujni so bili novejġi pristopi, ki jih razliļni avtorji utemeljujejo 

razliļno.  

Zgodovina logistike je vezana na razliļna podroļja. Ko sem prebirala literaturo, sem 

ugotovila, da je v literaturi zastopana tudi vojaġka logistika. Logistika je nujna na vsakem 

koraku. Z razvojem gospodarstva so se pristopi dopolnjevali in razvijali. V nadaljnjih 

desetletjih so se pojavila razliļna mnenja o reġevanju posameznih problemov sistema. 

Zagovarjam zgodovinsko dejstvo, da je potrebno naļrtovati natanļno in upoġtevati razliļne 

teorije. 

Predstavila bom definicije uglednih strokovnjakov: 

Poģar pravi, da je logistika vojaġkega izvora in pomeni premagovanje prostora in ļasa. 

Kirsch: Logistika v sistemskem smislu zajema oblikovanje, krmiljenje, uravnavanje in 

izvedbo celotnega toka energije, informacij, oseb in posebno snovi 

J¿nemann: opredeljuje logistiko kot znanstveno disciplino o planiranju, upravljanju in 

kontroli materialnega, osebnega, energijskega in informacijskega toka v sistemih. 

Jakomin, Zelenika in Medeot opredeljujejo logistiko kot skupek med seboj povezanih 

aktivnosti, ki sluģijo za premikanje surovin. 

 

2 LOGISTIKA NA PODEĢELJU  

Podeģelje si predstavljam kot prostor, kjer prevladujejo  kmetijske povrġine. Danes  to okolje 

marsikomu predstavlja ģivljenje v naravi in bivanje v domaļem, prijetnem okolju, brez 

mestnega vrveģa. Podeģelje ima pogosto drugaļne izzive kot urbano okolje in s tem 

povezane omejitve, zato je logistika na vseh podroļjih prilagojena tem posebnim potrebam. 

Logistika na podeģelju se osredotoļa na organizacijo in oskrbo prevoza in distribucije na 

podeģelskem obmoļju. 

Predstavila bom kljuļne vidike logistike na podeģelju. 

2.1 Infrastruktura 

V podeģelskem okolju je dostop do ustreznih prometnih poti in infrastruktur omejen. 

2.2 Prevoz 

Logistika na podeģelju zahteva prilagodljivost pri izbiri prevoznih sredstev. Podeģelsko 

okolje ima manjġo gostoto prometa, poslediļno je izziv za sodobno druģbo, kako organizirati 

potniġki promet, da bo dostopen vsakomur. 
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V transportu blaga  je uporaba razliļnih prevoznih sredstev  npr. tovornjaki, traktorji 

prilagojena okolju, medtem ko ģeleznica je dostopna samo na obmoļju, kjer je infrastruktura 

temu prilagojena. Za ġirjenje infrastrukture po navadi ni na razpolago dovolj finanļnih 

sredstev. 

 

2.3 Sodelovanje 

Zaradi razprġenosti okolja je pomembno  sodelovanje med vsemi deleģniki; med kmeti, 

lokalnimi pridelovalci, distributerji in trgovci. 

V potniġkem prometu bi bilo tudi smiselno sodelovanje med uporabniki prevoznih sredstev. 

Teģavo predstavlja ļasovna komponenta in zmoģnost dogovarjanja. 

 

2.4 Skladiġļenje blaga 

Skladiġļenje blaga je zaradi manj razpoloģljivi kapacitet kljuļnega pomena. Nujno je 

ustrezno upravljanje skladiġļ in optimalnih metod shranjevanja, zlasti v prostorih za sveģo 

hrano. 

 

2.5 Tehnologija 

Uporaba informacijske tehnologije omogoļa upravljanje logistike na podeģelju, lahko 

izboljġa sledljivost, uļinkovitost in kakovost logistiļnih procesov. Pametna tehnologija lahko 

omogoļi sledenje poġiljkam, upravljane zalog, avtomatizacija in uporaba pametnih 

senzorjev. 

 

2.6 Okoljska trajnost 

Logistika v podeģelskem okolju se vedno bolj osredotoļa na trajnostno prakso v smislu 

zmanjġevanja emisij, recikliranje embalaģe, uporaba okolju prijaznih prevoznih sredstev, 

recikliranje in podpora lokalni pridelavi hrane  in distribuciji. 

 

3 POTNIĠKI PROMET 

Potniġki promet prestavlja podeģelskemu prebivalstvu hudo logistiļno teģavo v 

primerjavi s prebivalci v urbanem okolju. 

V Sloveniji, ki je za nekoga velika drģava, za drugega manjġa, se povpreļni uporabniki 

sreļujemo z logistiļnimi teģavami na marsikaterem podroļju. Ļe ģelimo iz  Celja v Koper, 

da na morju popijemo kavo in se sprehodimo ob morju, moramo obvezno prespati v Kopru, 

ker se pot nazaj ne izide v istem dnevu. Tako smo prisiljeni uporabljati osebni prevoz, kar ni 

v duhu varovanja okolja. Druģba namenja morda veļ pozornosti logistiki komercialnih 

izdelkov kot logistiki javnega potniġkega prometa. Z usmeritvijo EU, da so starejġi  riziļna 

skupina v osebnih avtomobilih, si ne predstavljam logistike prevoza brez ustrezne mreģe 

javnega potniġkega prometa. V Celju, ki je po velikosti tretje najveļje slovensko mesto, ima 

dobro organizirano mreģo mestnega potniġkega prometa, primestni potniġki promet je 

logistiļno zelo neustrezen, lahko reļem, da ga praktiļno ni, ļe pelje avtobus v vas, ki je 5km 

oddaljena do srediġļa mesta 2 krat dnevno. Kaj lahko kot obļani pripomoremo, da bi se 

vozili z javnim prevozom. Mislim, da je enostavneje, da se peljemo s taksijem. Tu pa se kaģe 
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razslojenost druģbe in dejstvo, da postaja podeģelje odrezano od javnega potniġkega 

prometa bolj kot kdaj koli. Republika Slovenija Ministrstvo za okolje in prostor je izdalo 

Smernice za organizacijo javnega potniġkega prometa na podeģelju. Priporoļajo, da morajo 

biti povezave ļasovno usklajene, konkurenļne in vezane na lokalne ukrepe. V praksi sem 

preverila z anketnim vpraġalnikom, kako ļasovna usklajenost in lokalni ukrepi omogoļajo 

uporabo javnega potniġkega prometa. Vpraġanje se je glasilo èKAJ POMENI JAVNI 

POTNIĠKI PROMET ZA PREBIVALCE PODEĢELJA?ç. Na vpraġanje je odgovorili 67 

anketirancev. Povzela sem 5 najpogostejġih in vsebinsko podobnih odgovorov:  

- primestni potniġki promet je zame kot, da ga ni. Ko izstopim iz vlaka, moram ġe 5 km 

peġ ali pa        poļakati na avtobus ġe 1,5 ure, ker ni povezave med avtobusom in vlakom; 

- na sreļo se vozim z avtom, saj drugaļe ne bi nikamor priġel; 

- vozijo me starġi, ker se moj urnik ne sklada z voznim redom avtobusa. Jezi me, da 

se avtobusi vozijo prazni, ker prevozniki ne upoġtevajo interesov krajanov; 

- babico vozi ati, saj ne more 3 km peġ do avtobusne postaje; 

- kaj mi pa pomeni avtobus, ļe po voznem redu vozi 3x na dan. 

Tako razmiġlja  90% anketirancev, ostalih 10% se ne ukvarja z javnim potniġkim prometom, 

ker je to za njih izguba ļasa.  

Potniġki promet na podeģelju se sooļa s posebnimi izzivi v primerjavi z mestnim potniġkim 

prometom. Potniġki promet na podeģelju nima tako razvitega javnega potniġkega prometa 

kot ga ima urbano obmoļje. Manjġa naselja imajo omejeno ġtevilo avtobusnih linij ali pa 

sploh nimajo redne javne prevozne povezave. Tako so prebivalci odvisni od lastnih vozil ali 

alternativnih oblik prevoza.  

Avtobusi so najpogostejġa oblika javnega potniġkega prometa v Sloveniji. V veļjih mestih 

kot so Ljubljana, Maribor in Koper delujejo tudi mestni avtobusi, vendar ti so del mestnega 

potniġkega prometa, ki marsikdaj za podeģelje ni dosegljivo. Logistika javnega potniġkega 

prometa se osredotoļa na organizacijo mestnega javnega potniġkega prometa, za primestni 

javni potniġki promet so potrebni drugaļni izzivi, saj obstajajo doloļene omejitve zardi 

manjġe gostote prebivalcev.  

Ministrstvo za okolje in prostor je pripravilo smernice za organizacijo javnega potniġkega 

prometa na podeģelju. 

Pri naļrtovanju javnega potniġkega prometa sta v ospredju dva cilja, in sicer poveļanje 

ġtevila potnikov in ļim boljġa dostopnost javnega potniġkega prometa za vse prebivalce. 

Ukrepi  za uresniļitev teh dveh ciljev so razliļni in deloma nasprotujoļi. Pojavi se teģava v 

redkeje poseljenih obmoļjih. Za dobro in uporabno organizacijo primestnega javnega 

potniġkega prometa so potrebna dodatna finanļna sredstva.  

Gostota prebivalstva je izpostavljena kot ovira pri uļinkoviti organizaciji javnega potniġkega 

prometa. Pri celovitem urejanju javnega potniġkega prometa na podeģelju je ovira tudi 

delitev pristojnosti med drģavo in lokalno skupnostjo.  Organizacijo javnega potniġkega 

prometa ureja Zakon o prevozih v cestnem prometu (ZPCP-2). 50 ļlen govori: çdrģava 

zagotavlja javni linijski prevozu potnikov, razen javnega linijskega prevoza v mestnem 
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prometu in posebnega linijskega prevoza, kot javno dobrino z gospodarsko javno sluģbo in 

na podlagi javnega razpisa podeli koncesije najugodnejġim ponudnikom prevoza.ç Tako 

obļine nimajo na podeģelju pristojnosti za organizacijo javnega potniġkega prometa. 

Smernice za organizacijo javnega potniġkega prometa na podeģelju: LIFE IP 

CARE4CLIMATE(LIFE17 IPC/SI/000007/ 

Trenutna ureditev pristojnosti urejanja javnega potniġkega prometa na podeģelju predstavlja 

veliko teģavo za uļinkovito organizacijo javnega potniġkega prometa, da bi zadovoljila 

èpodeģelske uporabnikeç. Verjetno bo potrebno kaj narediti, da bi priġlo do spremembe 

zakonodaje. Dobro je, da je organiziran prevoz v ġolo za osnovnoġolce.  

Ļe ģelimo z javnim potniġkim prevozom iz Zadobrove v Godoviļ, nam Google ponudi opcijo 

z avtom, peġ, avtobusom. Moģnosti brez osebnega prevoza ali peġ praktiļno ni. Z 

avtomobilom prevozimo 126 km v 1h27min. 

Na osnovi teh podatkov se mi zdi nujno predstaviti tudi smernice za uļinkovit javni potniġki 

promet. 

SMERNICE ZA UĻINKOVIT JAVNI POTNIĠKI PROMET NA PODEĢELJU 

Smernice je pripravilo Ministrstvo za okolje in prostor RS . Izhajali so iz analize razporeditev 

prebivalstva v Sloveniji, organizacije javnega potniġkega prometa in veljavne zakonodaje. 

1. Enotno omreģje javnega potniġkega prometa na drģavni ravni 

Javni potniġki promet na podeģelju mora biti sestavni del enotnega omreģja javnega 

potniġkega prometa na drģavni ravni. Z njim mora biti prostorsko, organizacijsko in tarifno 

integriran. 

2. Privlaļne in dobro organizirane prestopne toļke.  

V vsaki lokalni skupnosti mora biti vzpostavljena osrednja prestopna toļka, ki omogoļa 

prestopanje med razliļnimi vrstami javnega potniġkega prevoza., hkrati pa omogoļa prestop 

z osebnimi vozili. 

3. Ļasovno konkurenļna povezava podeģelskih srediġļ. 

Potovalni ļas v konjicah ne  sme biti dosti daljġi od osebnega prevoza. 

4. Pristojnost lokalnih skupnosti za organizacijo javnega potniġkega prometa. 

Ob spremembi zakonodaje naj se lokalnim skupnostim podeli pristojnost pri organizaciji vse 

oblik javnega prevoza na njihovem ozemlju. 

5. Integracija ġolskih prevozov. 

Ġolski prevozi naj bodo praviloma vkljuļeni v javni potniġki promet. Vozni redi morajo biti v 

sodelovanju med obļino, ġolami in upravljalcem javnega potniġkega prometa pripravljeni 

tako, da ġoloobvezni otroci pridejo ob pravem ļasu v ġolo, hkrati pa je vozni red na osrednji 

prestopni toļki usklajen z voznim redi drugih linij. 

6. Prevozi na klic. 

Prevoze na klic je smiselno uvesti ali pa z njimi nadomestiti obstojeļi linijski promet javnega 

potniġkega prometa v primerih majhnega povpraġevanja in primerih, ko naselja niso 

razporejena v koridorju. Prostorsko in ļasovno jih na prestopnih toļkah uskladimo z drugimi 

oblikami javnega potniġkega prometa. 
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7. Omreģje postajaliġļ in njihova kakovost. 

Omreģje postajaliġļ mora biti zasnovano tako, da imajo prebivalci v razdalji najveļ enega 

kilometra postajaliġļe z zadovoljivo frekvenco, v razdalji najveļ 10 kilometrov pa primerno. 

8. Podeģelski taksi in druge storitve mobilnosti. 

9. Informacijska infrastruktura in promocija javnega potniġkega prometa. 

Informacije o vseh storitvah javnega potniġkega prometa in drugih oblik trajnostne mobilnosti 

na podeģelju morajo biti integrirane v drģavni voznoredni iskalnik. Informacije morajo biti 

dostopne na postajaliġļih. Kljuļa je promocija v medijih in druģbenih omreģjih. 

Smernice za organizacijo javnega potniġkega prometa na podeģelju: LIFE IP 

CARE4CLIMATE(LIFE17 IPC/SI/000007/ 

Na podlagi novih sistemskih reġitev je ministrstvo, pristojno za promet, vloģilo predlog za 

sprejetje Strategije razvoja prometa v Republiki Sloveniji, ki jo je Vlada RS na svoji 48. redni 

seji dne 29. julija 2015 tudi sprejela ï sklep ġt. 37000-3/2015/8 

Strategija razvoja prometa v Republiki Sloveniji do leta 2030 

Za pripravo strategije je bil dokonļno razvit in uporabljen nacionalni prometni model, ki ga 

sestavljajo notranji in zunanji prometni model (znotraj EU in zunaj nje) ter modeli vplivov na 

9 okolje in prometno varnost. Vsi modeli so zdruģeni v celoto in so strateġke narave.  

Model vplivov na okolje in prometno varnost je razvit samo za Slovenijo. Modeliran je 

potniġki in blagovni promet. Z analizo alternative è0ç, ki predvideva, da na prometnem 

podroļju v prihodnje ne bi storili niļ, razen da bi ohranjali (vzdrģevali) obstojeļe stanje in 

dokonļali tekoļe naloģbe, se je pokazala ta problematika:  

Å promet z osebnimi vozili bi ġe naraġļal,  

Å javni potniġki promet pa upadal; 

 Å poveļeval bi se cestni tovorni promet na raļun ģelezniġkega prometa;  

Å zmogljivost ģelezniġkih prog bi bila skoraj povsod preseģena;  

Å na cestah bi nastajali nenehni zastoji, predvsem na vpadnicah v glavno mesto;  

Å sreļevali bi se z velikim pomanjkanjem parkiriġļ za tovornjake;  

Å na ģeleznicah ne bi dosegli standardov za jedrno omreģje TEN-T do leta 2030, kot zahteva 

uredba EU na tem podroļju;  

Å dostopnost do regionalnih srediġļ bi se zmanjġala;  

Å onemogoļili bi razvoj koprskega pristaniġļa zaradi pomanjkanja zmogljivosti na ģeleznici;  

Å poslabġala bi se prometna varnost v celoti, predvsem v cestnem prometu;  

Å neugodni vplivi prometa na okolje bi se poveļali ļez okvire, sprejete na ravni EU in 

Slovenije (onesnaģevala zunanjega zraka, toplogredni plin CO2 , hrup é);  
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Å kakovost ģivljenja v mestih in na podeģelju bi se poslabġala zaradi eksternih stroġkov. 

Strategija razvoja prometa v Republiki Sloveniji do leta 2030 

V prispevku sem se osredotoļila na podeģelje. Kot predvideva èstrategijaç do leta 2030, se 

za podeģelje ne bo za  bistveno  spremenilo, kar se tiļe javnega potniġkega prometa, lahko 

pa raļunamo, da bomo porabili le veļ stroġkov za prevoz. Poveļala se bo gostota prometa, 

s tem se bo poveļal izpust toplogrednih plinov in kvaliteta ģivljenja se bo poslabġala zaradi 

onesnaģevanja zraka. 

4 ZAKLJUĻEK 

V Sloveniji ģivi skoraj polovico prebivalstva na podeģelju. Pri naļrtovanju ponudbe trajnostne 

mobilnosti je potrebno razmiġljati tudi na ta del prebivalstva. Slovenija je regijsko zelo 

raznolika in se tudi potniġki promet zelo razlikuje. Ļe pogledamo na Google je slika, kakġne 

so prometne povezave med mestom in podeģeljem, lahko ugotovimo, da zelo teģko 

uporabljamo javni potniġki promet. Osnovnoġolci imajo organiziran javni prevoz do ġole, 

medem ko srednjeġolci so vezani na javne potniġke linije. Kot je razvidno iz anketnega 

vpraġanja, ljudem predstavlja javni potniġki promet logistiļno oviro in ļe se le da, se izognejo 

javnemu potniġkemu prometu. Tudi druge oblike logistiļnih tokov so v primerjavi z urbanim 

okoljem zahtevnejġe. Morda bo politika prisluhnila prebivalcem podeģelja tudi v upanju za 

ļistejġe okolje. 

Upam, da bodo smernice javnega potniġkega prometa sprejete in bodo prinesle ugodnosti 

za uporabnike javnega potniġkega prometa.  
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SUMMARY 

On the one hand, we live in an age when society is getting older, and on the other hand, 

the social climate is more and more favourable to young people and their needs. This is 

reflected in the adaptation of passenger transport to young people, if the elderly live in a 

rural environment they are neglected, due to poorer logistics in all areas. In particular, an 

active social life is very important and is neglected in the case of the elderly population. 

Public passenger transport providers are more successful in adapting to the demands of 

the elderly population in urban environments than in rural areas. In rural areas, the 

conditions of transport services for the elderly are worse, and as a result, the possibility of 

social activities is reduced. 

Keywords: logistics, public passenger transport, urban environment, rural areas 
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1 WHAT IS LOGISTICS? 

Throughout history, logistics systems have changed and been supplemented. Methods were 

supplemented and changed. Newer approaches were necessary, which are justified 

differently by different authors. 

The history of logistics is linked to various fields. When I was reading the literature, I realized 

that military logistics is also represented in the literature. Logistics is essential at every step. 

With the development of the economy, the approaches were supplemented and developed. 

In the following decades, different opinions emerged about solving individual problems of 

the system. 

I defend the historical fact that it is necessary to plan carefully and take into account different 

theories. 

I will present the definitions of distinguished experts: 

Poģar: says that logistics is of military origin and means overcoming space and time. 

Kirsch: Logistics in a systemic sense includes the design, control, regulation, and 

implementation of the entire flow of energy, information, people and especially material. 

J¿nemann: defines logistics as a scientific discipline of planning, management and control 

of material, personnel, energy and information flow in systems. 

Jakomin, Zelenika and Medeot define logistics as a set of interconnected activities that 

serve to move raw materials. 

2 LOGISTICS IN THE COUNTRYSIDE 

I imagine the countryside as a place dominated by agricultural land. Today, for many, this 

environment represents life in nature and living in a homely, pleasant environment, without 

the hustle and bustle of the city. The countryside often has different challenges than the 

urban environment and related restrictions, so logistics in all areas is adapted to these 

special needs. 

Rural logistics focuses on the organization and provision of transport and distribution in rural 

areas. 

I will present the key aspects of logistics in rural areas. 

2.1 Infrastructure 

In a rural environment, access to appropriate transport routes and infrastructures is limited. 

2.2 Transportation 

Logistics in the countryside requires flexibility in the choice of means of transport. The rural 

environment has a lower traffic density, as a result, the challenge for modern society is how 

to organize passenger traffic so that it is accessible to everyone. 
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In the transport of goods, the use of various means of transport, e.g., trucks, tractors adapted 

to the environment, while the railway is accessible only in the area where the infrastructure 

is adapted to it. There are usually not enough financial resources available to expand the 

infrastructure. 

2.3 Cooperation 

Due to the dispersion of the environment, cooperation between all stakeholders is important, 

between farmers, local growers, distributors and traders. 

In passenger transport, it would also make sense to cooperate between users of means of 

transport. The problem is the time component and the ability to negotiate. 

2.4 Storage of goods 

Storage of goods is crucial due to less available capacity. Adequate warehouse 

management and optimal storage methods are essential, especially in fresh food areas. 

2.5 Technology 

The use of information technology enables the management of logistics in rural areas, can 

improve the traceability, efficiency, and quality of logistics processes. Smart technology can 

enable shipment tracking, managed inventory, automation, and the use of smart sensors. 

2.6 Environmental sustainability 

Logistics in a rural environment increasingly focuses on sustainable practices in terms of 

reducing emissions, recycling packaging, using environmentally friendly means of transport, 

recycling and supporting local food production and distribution. 

 

3 PASSENGER TRAFFIC 

Passenger transport poses a serious logistical problem for the rural population 

compared to the residents in the urban environment. 

In Slovenia, which is a big country for some, a smaller one for others, average users 

encounter logistical problems in many areas. If we want to go from Celje to Koper to drink 

coffee and take a walk by the sea, we must sleep in Koper, because the return trip cannot 

be made in the same day. So, we are forced to use personal transport, which is not in the 

spirit of protecting the environment. The company pays perhaps more attention to the 

logistics of commercial products than to the logistics of public passenger transport. With the 

EU orientation that the elderly is a risk group in private cars, I cannot imagine the logistics 

of transport without an adequate network of public passenger transport. In Celje, which is 

the third largest Slovenian city in terms of size, it has a well-organized network of urban 

passenger transport, suburban passenger transport is logistically very inadequate, I can say 

that it is practically non-existent, if a bus goes to the village, which is 5 km away from the 

city center 2 times a day. What can we as citizens do to help them use public transport? I 
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think it's easier to take a taxi. This is where stratification is evident companies and the fact 

that the countryside is becoming cut off from public passenger traffic more than ever. 

Republic of Slovenia the Ministry of the Environment and Space has issued Guidelines for 

the organization of public passenger transport in rural areas. They recommend that links 

should be timed, competitive and tied to local measures. In practice, I checked with a survey 

questionnaire how timing and local measures enable the use of public passenger transport. 

The question was "WHAT DOES PUBLIC PASSENGER TRANSPORT MEAN TO RURAL 

RESIDENTS?". 67 respondents answered the question. I have summarized the 5 most 

frequent and similar answers: 

- suburban passenger traffic is as if it doesn't exist for me. When I get off the train, I have to 

walk    another 5 km or wait another 1.5 hours for the bus, because there is no connection 

between the bus and the train. 

- luckily, I drive a car, because otherwise I wouldn't get anywhere. 

- my parents drive me because my schedule doesn't match the bus schedule. It annoys me 

that the buses    are running empty because the operators do not take into account the 

interests of the locals. 

- he drives his grandmother, as she cannot walk 3 km to the bus stop. 

- what does a bus mean to me if it runs 3 times a day according to the timetable. 

90% of respondents think so, the other 10% do not deal with public passenger transport, 

because for them it is a waste of time. 

Passenger traffic in rural areas faces special challenges compared to urban passenger 

traffic. Passenger transport in rural areas does not have as developed public passenger 

transport as in urban areas. Smaller settlements have a limited number of bus lines or no 

regular public transport connection at all. Thus, residents depend on their own vehicles or 

alternative forms of transportation. 

Buses are the most common form of public passenger transport in Slovenia. In larger cities 

such as Ljubljana, Maribor and Koper, city buses also operate, but these are part of urban 

passenger traffic, which is often not available for rural areas. The logistics of public 

passenger transport focuses on the organization of urban public passenger transport, for 

suburban public passenger transport different challenges are required, as there are certain 

limitations due to the lower population density. 

The Ministry of Environment and Space has prepared guidelines for the organization of 

public passenger transport in rural areas. 

When planning public passenger transport, two goals are in the foreground, namely the 

increase in the number of passengers and the best possible accessibility of public passenger 

transport for all residents. The measures to achieve these two goals are different and partly 

contradictory. A problem arises in less populated areas. Additional financial resources are 

needed for a good and useful organization of suburban public passenger transport. 

Population density is highlighted as an obstacle in the efficient organization of public 

passenger transport. The division of powers between the state and the local community is 

also an obstacle in the comprehensive regulation of public passenger transport in rural 
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areas. The organization of public passenger transport is governed by the Road Transport 

Act (ZPCP-2). Article 50 says: "The state provides public scheduled passenger transport, 

except for public scheduled transport in urban traffic and special scheduled transport, as a 

public good with an economic public service and grants concessions to the most favorable 

transport providers based on a public tender." Thus, municipalities do not have the authority 

in rural areas the organization of public passenger transport. Guidelines for the organization 

of public passenger transport in rural areas: LIFE IP CARE4CLIMATE (LIFE17 

IPC/SI/000007/ 

The current regulation of the competence to regulate public passenger transport in rural 

areas presents a major problem for the efficient organization of public passenger transport 

in order to satisfy "rural users". It is likely that something will need to be done to bring about 

a change in the legislation. It is good that transport to the school is organized for primary 

school children. 

If we want to take public passenger transport from Zadobrova to Godoviļ, Google offers us 

the option by car, on foot, or by bus. There are practically no options without personal 

transport or on foot. By car, we travel 126 km in 1 hour and 27 minutes. 

Based on this data, I think it is necessary to present guidelines for efficient public passenger 

transport. 

GUIDELINES FOR EFFICIENT RURAL PUBLIC PASSENGER TRANSPORT 

The guidelines were prepared by the Ministry of Environment and Spatial Planning of the 

Republic of Slovenia. They were based on an analysis of population distribution in Slovenia, 

the organization of public passenger transport and current legislation. 

1. Unified network of public passenger transport at the national level 

Public passenger transport in rural areas must be an integral part of the unified network of 

public passenger transport at the national level. It must be spatially, organizationally, and 

tariff-integrated with it. 

2. Attractive and well-organized transfer points. 

In every local community, a central transfer point must be established, which enables 

transfer between different types of public passenger transport, and at the same time allows 

transfer with personal vehicles. 

3. Time-competitive connection of rural centers. 

Travel time in horse-drawn carriages should not be much longer than personal transport. 

4. The competence of local communities for the organization of public passenger 

transport. 

When the legislation is changed, local communities should be given the authority to organize 

all forms of public transport on their territory. 
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5. Integration of school transport. 

As a rule, school transport should be included in public passenger transport. Timetables 

must be prepared in cooperation between the municipality, schools and the public 

passenger transport operator so that school-aged children arrive at school at the right time, 

while at the same time the timetable at the central transfer point is coordinated with the 

timetables of other lines. 

6. Transport on call. 

It makes sense to introduce on-call services or to replace the existing regular public 

passenger services with them in cases of low demand and in cases where the settlements 

are not distributed in the corridor. They are spatially and temporally coordinated with other 

forms of public passenger transport at transfer points. 

7. The network of stops and their quality. 

The network of stops must be designed so that residents have a stop with a satisfactory 

frequency within a distance of no more than one kilometer, and a suitable stop within a 

distance of no more than 10 kilometers. 

8. Rural taxi and other mobility services. 

9. Information infrastructure and promotion of public passenger transport. 

Information on all public passenger transport services and other forms of sustainable 

mobility in rural areas must be integrated into the national timetable search engine. 

Information must be available at stops. The key is promotion in the media and social 

networks. 

Smernice za organizacijo javnega potniġkega prometa na podeģelju: LIFE IP 

CARE4CLIMATE(LIFE17 IPC/SI/000007/ 

On the basis of the new system solutions, the ministry responsible for transport submitted a 

proposal for the adoption of the Transport Development Strategy in the Republic of Slovenia, 

which the Government of the Republic of Slovenia also adopted at its 48th regular meeting 

on July 29, 2015 - decision no. 37000-3/2015/8 

Transport development strategy in the Republic of Slovenia until 2030 

For the preparation of the strategy, a national transport model was finally developed and 

used, which consists of an internal and external transport model (within the EU and outside 

it) and models of impacts on the environment and traffic safety. All models are combined 

into a whole and are strategic in nature. 

The model of impacts on the environment and traffic safety is developed only for Slovenia. 

Passenger and goods traffic is modelled. The analysis of the "0" alternative, which assumes 

that nothing would be done in the transport sector in the future, except to preserve (maintain) 

the existing situation and complete current investments, revealed this issue: 
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Å traffic with personal vehicles would continue to grow, 

Å public passenger traffic was declining. 

 Å road freight traffic would increase at the expense of rail traffic. 

Å the capacity of railway lines would be exceeded almost everywhere. 

Å there would be constant traffic jams on the roads, especially on the entrances to the capital; 

Å we would face a great shortage of truck parking spaces; 

Å railways would not reach the standards for the TEN-T core network by 2030, as required 

by the EU regulation in this area; 

Å accessibility to regional centers would decrease; 

Å the development of the port of Koper would be impossible due to the lack of capacity on 

the railway; 

Å overall traffic safety would deteriorate, especially in road traffic; 

Å the adverse effects of transport on the environment would increase beyond the framework 

adopted at the level of the EU and Slovenia (outdoor air pollutants, greenhouse gas CO2, 

noise...); 

Å the quality of life in cities and in the countryside would deteriorate due to external costs. 

Transport development strategy in the Republic of Slovenia until 2030 

In my contribution, I focused on rural areas. As the "strategy" foresees until 2030, there will 

not be any significant changes for rural areas as far as public passenger transport is 

concerned, but we can count on spending only more transport costs. The traffic density will 

increase, thereby increasing the emission of greenhouse gases and the quality of life will 

deteriorate due to air pollution. 

4 CONCLUSION 

In Slovenia, almost half of the population lives in rural areas. When planning the offer of 

sustainable mobility, it is also necessary to think about this part of the population. Slovenia 

is very regionally diverse and passenger traffic is also very different. If we look at Google's 

image of what the transport connections are between the city and the countryside, we can 

see that it is very difficult to use public passenger transport. Elementary school students 

have organized public transportation to school, while high school students are tied to public 

passenger lines. As can be seen from the survey question, public passenger transport is a 

logistical obstacle for people, and they avoid public passenger transport if possible. 

Other forms of logistics flows are also more demanding compared to the urban environment. 

Perhaps politics will listen to rural residents in the hope for a cleaner environment. 

I hope that the public passenger transport guidelines will be accepted and will bring benefits 

to public passenger transport users. 
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ʄʨ ʉʥʝʞʘʥʘ ʂʥʝʞʝʚʠ˂, ʜʠʧʣ.ʠʥʞ.ʤʘʰ.  

ɸʣʝʢʩʘʥʜʨʘ ɫʫʢʘʥʦʚʠ˂, ʜʠʧʣ.ʠʥʞ.ʤʘ h

 
  

5.ɼʋɸʃʅʆ ʆɹʈɸɿʆɺɸɳɽ ʋ 
ʅɽʄɸʏʂʆɱ, ʊʋʈʉʂʆɱ ʀ ʉʈɹʀɱʀ 

-ʀʉʂʋʉʊɺɸ ʀɿ ʇʈʆɱɽʂʊɸ ʄʆɹʀʃʅʆʉʊʀ- 

 
ʉʘʞʝʪʘʢ: ʋ ʦʢʚʠʨʫ ʇʨʦʿʝʢʪʘ ʤʦʙʠʣʥʦʩʪʠ ʢʦʿʠ ʩʫ ʥʘʩʪʘʚʥʠʮʠ ɾʝʣʝʟʥʠʯʢʝ ʰʢʦʣʝ ʫ 

ʧʦʪʧʫʥʦʩʪʠ ʧʨʠʧʨʝʤʠʣʠ ʠ ʠʩʧʣʘʥʠʨʘʣʠ, ʠ ʨʝʘʣʠʟʦʚʘʣʠ ʫʟ ʧʦʜʨʰʢʫ 
ʩʨʝʜʩʪʘʚʘ ɽʚʨʦʧʩʢʝ ʋʥʠʿʝ, ʩʝʜʘʤ ʥʘʩʪʘʚʥʠʢʘ ʰʢʦʣʝ ʿʝ ʧʦʩʝʪʠʣʦ ʩʨʝʜˁʝ 
ʩʪʨʫʯʥʝ ʰʢʦʣʝ ʫ ʅʝʤʘʯʢʦʿ ʠ ʊʫʨʩʢʦʿ.ʇʦʩʤʘʪʨʘˁʝʤ ʨʘʜʘ ʰʢʦʣʝ, 
ʨʘʟʛʦʚʦʨʦʤ ʩʘ ʥʘʩʪʘʚʥʠʚʠʤʘ ʠ ʫʯʝʥʠʮʠʤʘ, ʠ ʧʦʩʝʪʦʤ ʯʘʩʦʚʠʤʘ, 
ʥʘʩʪʘʚʥʠʮʠ ʩʫ ʩʪʝʢʣʠ ʫʚʠʜ ʫ ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ ʜʫʘʣʥʦʛ ʦʙʨʘʟʦʚʘˁʘ 
ʅʝʤʘʯʢʝ ʠ ʊʫʨʩʢʝ. ʉʘʟʥʘˁʘ ʜʦʙʠʿʝʥʘ ʨʝʘʣʠʟʘʮʠʿʦʤ ʇʨʦʿʝʢʪʘ 
ʥʘʩʪʘʚʥʠʮʠʤʘ ʰʢʦʣʝ ˂ʝ ʧʦʤʦ˂ʠ ʫ ʧʨʝʜʩʪʦʿʝ˂ʦʿ ʠʤʧʣʝʤʝʥʪʘʮʠʿʠ ʜʫʘʣʥʦʛ 
ʦʙʨʘʟʦʚʘˁʘ ʟʘ ʩʚʦʿʝ ʦʙʨʘʟʦʚʥʝ ʧʨʦʬʠʣʝ, ʰʪʦ ʿʝ ʠ ʙʠʦ ʧʨʠʤʘʨʥʠ ʮʠˀ 
ʧʨʦʿʝʢʪʘ.  

ʂˀʫʯʥʝ ʨʝʯʠ: ʆʙʨʘʟʦʚʥʠ ʩʠʩʪʝʤ, ʩʨʝʜˁʘ ʩʪʨʫʯʥʘ ʰʢʦʣʘ, ʫʯʝˁʝ ʢʨʦʟ ʨʘʜ, ʜʫʘʣʥʦ 
ʦʙʨʘʟʦʚʘˁʝ, ʠʥʩʪʨʫʢʪʦʨ, ʢʦʦʨʜʠʥʘʪʦʨ.  

 

  

ʋʚʦʜ 

ʂʘʢʦ ʙʠ ʣʘʢʰʝ ʠ ʫʩʧʝʰʥʠʿʝ ʩʘʚʣʘʜʘʣʠ ʠʟʘʟʦʚʝ ʧʨʝʜʩʪʦʿʝ˂ʝʛ ʫʚʦʹʝˁʘ ʜʫʘʣʥʦʛ 
ʦʙʨʘʟʦʚʘˁʘ, ʥʘʩʪʘʚʥʠʮʠʤʘ ɾʝʣʝʟʥʠʯʢʝ ʪʝʭʥʠʯʢʝ ʰʢʦʣʝ ʩʫ, ʫ ʦʢʚʠʨʫ ʇʨʦʿʝʢʪʘ 
ʤʦʙʠʣʥʦʩʪʠ ʅʦʚʘ ʟʥʘˁʘ ʟʘ ʥʦʚʦ ʜʦʙʘ ʞʝʣʝʟʥʠʮʝ, ʦʨʛʘʥʠʟʦʚʘʥʝ ʦʙʫʢʝ ʫ ʅʝʤʘʯʢʦʿ ʠ 
ʊʫʨʩʢʦʿ. ʇʨʦʿʝʢʘʪ ʿʝ ʠʩʧʣʘʥʠʨʘʦ, ʦʨʛʘʥʠʟʦʚʘʦ, ʠ ʨʝʘʣʠʟʦʚʘʦ ʊʠʤ ʟʘ ʤʝʹʫʥʘʨʦʜʥʫ 
ʩʘʨʘʜˁʫ ʰʢʦʣʝ. ʋ ʇʨʦʿʝʢʪʫ ʤʦʙʠʣʥʦʩʪʠ ʿʝ ʫʯʝʩʪʚʦʚʘʣʦ ʩʝʜʘʤ ʥʘʩʪʘʚʥʠʢʘ ʰʢʦʣʝ, ʩʚʠ 
ʧʨʝʜʘʚʘʯʠ ʩʪʨʫʯʥʠʭ ʧʨʝʜʤʝʪʘ ʠ ʧʨʘʢʪʠʯʥʝ ʥʘʩʪʘʚʝ ʠ ʩʚʠ ʠʥʞʝˁʝʨʠ ʝʣʝʢʪʨʦʪʝʭʥʠʢʝ, 
ʤʘʰʠʥʩʪʚʘ ʠ ʩʘʦʙʨʘ˂ʘʿʘ.  

ʎʠˀʝʚʠ ʧʨʦʿʝʢʪʘ ʩʫ ʙʠʣʠ ʥʝ ʩʘʤʦ ʩʪʠʮʘˁʝ ʫʚʠʜʘ ʫ ʬʫʥʢʮʠʦʥʠʩʘˁʝ ʜʫʘʣʥʠʭ 
ʩʠʩʪʝʤʘ ʦʙʨʘʟʦʚʘˁʘ ʫ ʅʝʤʘʯʢʦʿ ʠ ʊʫʨʩʢʦʿ ʠ ʧʨʝʧʦʟʥʘʚʘˁʝ ʦʨʛʘʥʠʟʘʮʠʦʥʠʭ ʠ 
ʧʨʘʢʪʠʯʥʠʭ ʘʩʧʝʢʘʪʘ ˁʠʭʦʚʝ ʧʨʠʤʝʥʝ, ʚʝ˂ ʠ ʫʦʯʘʚʘˁʝ ʨʘʟʣʠʯʠʪʠʭ ʦʙʣʠʢʘ 
ʧʨʠʣʘʛʦʹʘʚʘˁʘ ʜʫʘʣʥʦʛ ʦʙʨʘʟʦʚʘˁʘ ʠ ʦʙʫʯʘʚʘˁʘ ʨʘʟʣʠʯʠʪʠʤ ʦʙʨʘʟʦʚʥʠʤ 
ʦʢʨʫʞʝˁʠʤʘ. ʊʘʢʦʹʝ, ʤʦʞʜʘ ʠ ʥʘʿʚʘʞʥʠʿʝ, ʩʪʠʮʘˁʝ ʟʥʘˁʘ ʦ ʤʦʜʝʣʠʤʘ ʩʘʨʘʜˁʝ 
ʠʟʤʝʹʫ ʰʢʦʣʘ ʠ ʢʦʤʧʘʥʠʿʘ ʠ ʨʘʩʚʝʪˀʘʚʘˁʝ ʢˀʫʯʥʠʭ ʧʨʦʙʣʝʤʘ ʢʦʿʠ ʧʨʘʪʝ ʩʘʨʘʜˁʫ, 
ʢʘʢʦ ʙʠ ʩʝ ʦʥʠ ʧʨʝʜʫʧʨʝʜʠʣʠ. 

ʇʣʘʥʠʨʘʥʦ ʿʝ ʜʘ ʩʝ ʢʨʦʟ ʧʦʩʝʪʝ ʰʢʦʣʘʤʘ ʫʦʯʝ ʧʨʘʢʪʠʯʥʠ ʘʩʧʝʢʪʠ ʧʨʠʤʝʥʝ. ʋ 
ʮʠˀʫ ʥʝʛʦʚʘˁʘ ʦʙʨʘʟʦʚʥʠʭ ʚʝʰʪʠʥʘ, ʥʘʩʪʘʚʥʠʮʠ ʩʫ ʧʦʩʝʪʠʣʠ ʜʚʝ ʰʢʦʣʝ ʫ ɹʝʨʣʠʥʫ ʠ 
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ʿʝʜʘʥ ʦʙʨʘʟʦʚʥʠ ʮʝʥʪʘʨ ʫ ɹʫʨʩʠ. ʆʙʠʰʣʠ ʩʫ ʰʢʦʣʝ, ʧʦʩʝʪʠʣʠ ʯʘʩʦʚʝ, ʨʘʟʛʦʚʘʨʘʣʠ ʩʘ 
ʫʯʝʥʠʮʠʤʘ ʠ ʨʘʟʤʝʥʠʣʠ ʠʩʢʫʩʪʚʘ ʩʘ ʢʦʣʝʛʘʤʘ.  

ɸʢʪʠʚʥʦʩʪʠʤʘ ʧʣʘʥʠʨʘʥʠʤ ʇʨʦʿʝʢʪʦʤ ʠ ʢʦʨʠʰ˂ʝˁʝʤ ʤʦʛʫ˂ʥʦʩʪʠ ʢʦʿʝ ʧʨʫʞʘ ɽʋ 
ʟʘ ʥʘʩʪʘʚʥʠʢʝ, ʧʦʙʦˀʰʘʥʝ ʩʫ ʢʦʤʧʝʪʝʥʮʠʿʝ ʥʘʩʪʘʚʥʠʢʘ ʧʦʪʨʝʙʥʝ ʟʘ ʠʤʧʣʝʤʝʥʪʘʮʠʿʫ 
ʜʫʘʣʥʦʛ ʦʙʨʘʟʦʚʘˁʘ. ʋ ʦʢʚʠʨʫ ʧʨʦʛʨʘʤʘ ɽʨʘʟʤʫʩ + ʿʝ, ʤʝʹʫʪʠʤ, ʧʨʝʜʚʠʹʝʥʦ ʠ ʫʯʝʰ˂ʝ 
ʫʯʝʥʠʢʘ. ʊʘʢʦ ʿʝ ʐʢʦʣʠ ʦʜʦʙʨʝʥ ʠ ʧʨʦʿʝʢʘʪ ʤʦʙʠʣʥʦʩʪʠ ʫʯʝʥʠʢʘ ʪʦʢʦʤ ʢʦʿʝʛ ˂ʝ ʫʯʝʥʠʮʠ 
ʙʠʪʠ ʫ ʤʦʛʫ˂ʥʦʩʪʠ ʜʘ ʩʪʨʫʯʥʫ ʧʨʘʢʩʫ ʦʙʘʚˀʘʿʫ ʫ ʠʥʦʩʪʨʘʥʩʪʚʫ.  

ɾʝˀʘ ʘʫʪʦʨʘ ʿʝ ʜʘ ʫ ʨʘʜʫ ʧʨʝʟʝʥʪʫʿʫ ʩʪʝʯʝʥʘ ʠʩʢʫʩʪʚʘ, ʜʘ ʫʧʦʨʝʜʥʦ ʧʨʝʜʩʪʘʚʝ 
ʦʙʨʘʟʦʚʥʝ ʩʠʩʪʝʤʝ ʫ ʦʚʝ ʪʨʠ ʟʝʤˀʝ, ʧʦʩʝʙʥʦ ʠʩʪʠʯʫ˂ʠ ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ 
ʩʨʝʜˁʦʰʢʦʣʩʢʦʛ ʦʙʨʘʟʦʚʘˁʘ ʫʦʧʰʝ ʠ ʫ ʜʫʘʣʥʦʤ ʩʠʩʪʝʤʫ ʫ ʦʢʚʠʨʫ ˁʝʛʘ, ʠ ʜʘ ʫʢʘʞʫ ʥʘ 
ʫʦʯʝʥʝ ʧʨʦʙʣʝʤʝ ʠʤʧʣʝʤʝʥʪʘʮʠʿʝ ʜʫʘʣʥʦʛ ʦʙʨʘʟʦʚʘˁʘ. ʉʪʘʚʘ ʩʤʦ ʜʘ ʪʘ ʠʩʢʫʩʪʚʘ ʤʦʛʫ 
ʜʘ ʧʦʤʦʛʥʫ ʩʚʘʢʦʿ ʰʢʦʣʠ ʢʦʿʘ ʩʝ ʩʧʨʝʤʘ ʜʘ ʧʨʠʤʝʥʠ ʜʫʘʣʥʠ ʩʠʩʪʝʤ ʟʘ ʰʢʦʣʦʚʘˁʝ 
ʩʚʦʿʠʭ ʫʯʝʥʠʢʘ. 

ʆʙʨʘʟʦʚʥʠ ʩʠʩʪʝʤʠ ʅʝʤʘʯʢʝ, ʊʫʨʩʢʝ ʠ ʉʨʙʠʿʝ  

ʆʙʨʘʟʦʚʥʠ ʩʠʩʪʝʤʠ ʫ ʦʚʝ ʪʨʠ ʟʝʤˀʝ ʩʫ, ʨʘʟʫʤˀʠʚʦ, ʚʨʣʦ ʨʘʟʣʠʯʠʪʠ, ʠ 
ʩʪʨʫʢʪʫʨʥʦ ʠ ʦʨʛʘʥʠʟʘʮʠʦʥʦ. ʀʧʘʢ, ʩʘʜʨʞʘʿʠ ʜʦʩʪʫʧʥʠ ʫʯʝʥʠʮʠʤʘ ʩʫ ʧʨʠʤʝʨʝʥʠ 
ˁʠʭʦʚʦʤ ʫʟʨʘʩʪʫ ʘ ʢʘʢʦ ʛʦʜ ʩʝ ʰʢʦʣʝ ʟʚʘʣʝ ʠ ʢʦʿʦʿ ʛʦʜ ʦʨʛʘʥʠʟʘʮʠʦʥʦʿ ʮʝʣʠʥʠ 
ʧʨʠʧʘʜʘʣʝ, ʩʚʘʢʠ ʦʙʨʘʟʦʚʥʠ ʩʠʩʪʝʤ ʿʝ ʩʪʨʫʢʪʫʠʨʘʥ ʪʘʢʦ ʜʘ ʧʨʘʪʠ ʧʨʠʨʦʜʘʥ 
ʧʩʠʭʦʬʠʟʠʯʢʠ ʠ ʤʝʥʪʘʣʥʠ ʨʘʟʚʦʿ ʫʯʝʥʠʢʘ.  

 

ʉʣʠʢʘ 1 ï ʆʨʛʘʥʠʟʘʮʠʦʥʝ ʩʪʨʫʢʪʫʨʝ ʦʙʨʘʟʦʚʥʠʭ ʩʠʩʪʝʤʘ ʅʝʤʘʯʢʝ, ʊʫʨʩʢʝ ʠ 
ʉʨʙʠʿʝ 

 

ʆʩʥʦʚʥʘ ʢʘʨʘʢʪʝʨʠʩʪʠʢʘ ʦʙʨʘʟʦʚʥʦʛ ʩʠʩʪʝʤʘ ʅʝʤʘʯʢʝ ʿʝ ʜʘ ˁʝʛʦʚʘ ʩʪʨʫʢʪʫʨʘ 
ʚʘʨʠʨʘ ʦʜ ʧʦʢʨʘʿʠʥʝ ʜʦ ʧʦʢʨʘʿʠʥʝ. ʅʘʩʪʘʚʥʠʮʠ ɾʝʣʝʟʥʠʯʢʝ ʪʝʭʥʠʯʢʝ ʰʢʦʣʝ ʩʫ 
ʧʦʩʝʪʠʣʠ ɹʝʨʣʠʥ, ʧʘ ʩʝ ʜʦʙʠʿʝʥʝ ʠʥʬʦʨʤʘʮʠʿʝ ʠ ʠʤʧʨʝʩʠʿʝ ʦʜʥʦʩʝ ʥʘ ʇʦʢʨʘʿʠʥʫ 
ɹʨʘʥʜʝʨʙʫʨʛ. ʉʘʚʝʟʥʘ ɺʣʘʜʘ ʫʯʝʩʪʚʫʿʝ ʫʛʣʘʚʥʦʤ ʫ ʟʘʢʦʥʩʢʦʿ ʨʝʛʫʣʘʪʠʚʠ ʩʠʩʪʝʤʘ. ʋ 
ʊʫʨʩʢʦʿ ʿʝ ʩʪʨʫʢʪʫʨʘ ʩʠʩʪʝʤʘ ʫʥʠʬʦʨʤʥʘ ʥʘ ʮʝʣʦʿ ʪʝʨʠʪʦʨʠʿʠ ʜʨʞʘʚʝ ʠ ʫ ʠʥʛʝʨʝʥʮʠʿʠ 
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ʉʈɽɼɳɽ 
ʆɹʈɸɿʆɺɸɳɽ 

4 18 

17 12 12 3 17 

16 11 11 2 16 

15 
ʉʈɽɼɳɽ 

ʆɹʈɸɿʆɺɸɳɽ 

ʅʠʞʠ ʥʠʚʦ 

10 10 1 15 

14 9 9 
ʆʉʅʆɺʅʆ 

ʆɹʈɸɿʆɺɸɳɽ 

ɺʠʰʠ ʨʘʟʨʝʜʠ 

8 14 

13 8 

ʉʈɽɼɳɽ 
ʆɹʈɸɿʆɺɸɳɽ 

8 7 13 

12 7 7 6 12 

11 ʉʈɽɼɳɽ 
ʆɹʈɸɿʆɺɸɳɽ 
ʆʨʠʿʝʥʪʘʮʠʦʥʠ 
ʨʘʟʨʝʜʠ 

6 6 5 11 

10 

5 5 
ʆʉʅʆɺʅʆ 
ʆɹʈɸɿʆɺɸɳɽ 

ʅʠʞʠ ʨʘʟʨʝʜʠ 

4 

10 

9 

ʆʉʅʆɺʅʆ 
ʆɹʈɸɿʆɺɸɳɽ 

4 

ʆʉʅʆɺʅʆ 
ʆɹʈɸɿʆɺɸɳɽ 

4 3 9 

8 3 3 2 8 

7 2 2 1 7 

6 1 1 

ʇʈɽɼʐʂʆʃʉʂʆ 
ʆɹʈɸɿʆɺɸɳɽ 

6 

5 
ʇʈɽɼʐʂʆʃʉʂʆ 
ʆɹʈɸɿʆɺɸɳɽ 

ʇʈɽɼʐʂʆʃʉʂʆ 
ʆɹʈɸɿʆɺɸɳɽ 

5 

4 4 

3 3 
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ɺʣʘʜʝ. ʉʪʨʫʢʪʫʨʘ ʆʙʨʘʟʦʚʥʦʛ ʩʠʩʪʝʤʘ ʫ ʈʝʧʫʙʣʠʮʠ ʉʨʙʠʿʠ ʿʝ ʫʿʝʥʘʯʝʥʘ ʥʘ ʮʝʣʦʿ ˁʝʥʦʿ 
ʪʝʨʠʪʦʨʠʿʠ, ʤʘʜʘ ʧʦʩʪʦʿʝ ʨʘʟʣʠʢʝ ʫ ʦʧʝʨʘʪʠʚʥʦʤ ʧʣʘʥʠʨʘˁʫ ʠʟʤʝʹʫ ʎʝʥʪʨʘʣʥʝ ʉʨʙʠʿʝ 
ʠ ˁʝʥʠʭ ʧʦʢʨʘʿʠʥʘ ʟʙʦʛ ʚʠʰʝʥʘʮʠʦʥʘʣʥʝ ʧʦʧʫʣʘʮʠʿʝ.  

ʐʢʦʣʦʚʘˁʝ ʿʝ ʙʝʩʧʣʘʪʥʦ ʫ ʩʚʝ ʪʨʠ ʟʝʤˀʝ, ʦʩʠʤ ʘʢʦ ʩʫ ʫ ʧʠʪʘˁʫ ʧʨʠʚʘʪʥʝ ʰʢʦʣʝ 
ʢʦʿʠʭ ʠʤʘ ʫ ʅʝʤʘʯʢʦʿ, ʠ ʧʨʠʚʘʪʥʠ ʫʥʠʚʝʨʟʠʪʝʪʠ ʢʦʿʠʭ ʠʤʘ ʫ ʉʨʙʠʿʠ.  ʆʩʠʤ ʬʦʨʤʘʣʥʦʛ 
ʦʙʨʘʟʦʚʘˁʘ ʫ ʦʢʚʠʨʫ ʩʠʩʪʝʤʘ, ʫ ʊʫʨʩʢʦʿ ʬʫʥʢʮʠʦʥʠʰʝ ʠ ʥʝʬʦʨʤʘʣʥʦ ʦʙʨʘʟʦʚʘˁʝ ʫ 
ʦʙʣʠʢʫ ʿʘʚʥʠʭ ʦʙʫʢʘ, ʰʝʛʨʪʦʚʘˁʘ, ʦʙʫʢʘ ʟʘ ʩʝʨʪʠʬʠʢʘʪʝ ʠ ʩʣ. ʆʙʫʯʘʚʘˁʝ ʢʘʦ ʦʙʣʠʢ 
ʦʙʨʘʟʦʚʘˁʘ ʧʦʩʪʦʿʠ ʠ ʫ ʉʨʙʠʿʠ, ʠ ʨʝʘʣʠʟʫʿʝ ʩʝ ʠ ʢʨʦʟ ʦʙʨʘʟʦʚʥʠ ʩʠʩʪʝʤ ʘʣʠ ʠ ʢʨʦʟ 
ʧʨʠʚʘʪʥʝ ʠʥʩʪʠʪʫʮʠʿʝ ʢʦʿʝ ʩʫ ʩʝʨʪʠʬʠʢʦʚʘʥʝ ʟʘ ʦʙʨʘʟʦʚʥʝ ʘʢʪʠʚʥʦʩʪʠ. 

ʉʨʝʜˁʝ ʦʙʨʘʟʦʚʘˁʝ ʿʝ ʫ ʅʝʤʘʯʢʦʿ ʜʚʦʩʪʝʧʝʥʦ. ʇʨʚʘ ʬʘʟʘ ʟʘʧʦʯʠˁʝ ʩʘ ʜʚʘ 
ʨʘʟʨʝʜʘ ʦʨʠʿʝʥʪʘʮʠʦʥʝ ʥʘʩʪʘʚʝ, ʢʦʿʘ ʿʝ ʠʩʪʘ ʟʘ ʩʚʝ. ʅʘʢʦʥ ʪʦʛʘ, ʫʯʝʥʠʮʠ ʟʘʧʦʯʠˁʫ 
ʰʢʦʣʦʚʘˁʝ ʫ ʿʝʜʥʦʤ ʦʜ ʩʣʝʜʝ˂ʠʭ ʪʠʧʦʚʘ ʰʢʦʣʘ: ʟʘʥʘʪʩʢʝ ʰʢʦʣʝ (Hauptschule), 
ʩʪʨʫʯʥʝ ʰʢʦʣʝ (Realschule), ʛʠʤʥʘʟʠʿʝ (Gymnasium) ʠ ʢʦʤʙʠʥʦʚʘʥʝ ʰʢʦʣʝ 
(Gesamtschule). ɿʘʥʘʪʩʢʝ ʰʢʦʣʝ ʪʨʘʿʫ ʫʛʣʘʚʥʦʤ ʪʨʠ ʛʦʜʠʥʝ, ʤʘʜʘ ʥʝʢʝ ʠ ʯʝʪʠʨʠ. ʋ 
ʜʨʫʛʦʿ ʬʘʟʠ, ʫʯʝʥʠʮʠʤʘ ʩʫ ʥʘ ʨʘʩʧʦʣʘʛʘˁʫ ʩʣʝʜʝ˂ʝ ʰʢʦʣʝ ʩʪʨʫʢʦʚʥʝ ʰʢʦʣʝ 
(Berufsschule), ʩʪʨʫʯʥʝ ʰʢʦʣʝ, (Berufsfachschule) ʚʠʰʝ ʪʝʭʥʠʯʢʝ ʰʢʦʣʝ 
(Fachoberschule) ʠ ʨʘʟʥʠ ʦʙʣʠʮʠ ʧʨʠʧʨʝʤʥʝ ʥʘʩʪʘʚʝ ʟʘ ʋʥʠʚʝʨʟʠʪʝʪ, ʢʦʿʝ ʩʫ ʜʦʩʪʫʧʥʝ 
ʫ ʛʠʤʥʘʟʠʿʘʤʘ ʠ ʥʝʢʠʤ ʢʦʤʙʠʥʦʚʘʥʠʤ ʰʢʦʣʘʤʘ. ʋ ʊʫʨʩʢʦʿ ʧʦʩʪʦʿʝ ʩʣʝʜʝ˂ʠ ʪʠʧʦʚʠ 
ʰʢʦʣʘ: ʛʠʤʥʘʟʠʿʝ, ʩʪʨʫʯʥʝ ʰʢʦʣʝ, ʧʦʣʠʮʠʿʩʢʝ ʰʢʦʣʝ, ʚʦʿʥʝ ʰʢʦʣʝ, ʰʢʦʣʝ ʟʘ ʦʙʫʢʫ 
ʥʘʩʪʘʚʥʠʢʘ, ʣʠʢʦʚʥʝ ʠ ʚʝʨʩʢʝ ʰʢʦʣʝ. ʉʨʝʜˁʝ ʠ ʚʠʰʝ ʦʙʨʘʟʦʚʘˁʝ ʫʯʝʥʠʢ ʟʘʚʨʰʘʚʘ ʩʘ 
17 ʛʦʜʠʥʘ, ʠ ʪʘʜʘ ʠʣʠ ʥʘʩʪʘʚˀʘ ʚʠʩʦʢʦ ʦʙʨʘʟʦʚʘˁʝ ʠʣʠ ʠʟʣʘʟʠ ʥʘ ʪʨʞʠʰʪʝ ʨʘʜʘ. 
ʐʢʦʣʩʢʠ ʩʠʩʪʝʤ ʫ ʉʨʙʠʿʠ ʿʝ ʩʣʠʯʥʠʿʠ ʊʫʨʩʢʦʤ ʥʝʛʦ ʅʝʤʘʯʢʦʤ. ʋ ʉʨʙʠʿʠ ʫ 
ʩʨʝʜˁʝʰʢʦʣʩʢʦʤ ʦʙʨʘʟʦʚʘˁʫ ʧʦʩʪʦʿʝ ʛʠʤʥʘʟʠʿʝ, ʩʪʨʫʯʥʝ ʰʢʦʣʝ ʠ ʨʘʟʥʝ ʫʤʝʪʥʠʯʢʝ ʠ 
ʩʪʨʫʢʦʚʥʝ ʰʢʦʣʝ (ʤʫʟʠʯʢʘ, ʥʘ ʧʨʠʤʝʨ).    

ʄʦʞʝ ʩʝ ʨʝ˂ʠ ʜʘ ʿʝ ʦʮʝˁʠʚʘˁʝ ʫ ʦʚʘ ʪʨʠ ʦʙʨʘʟʦʚʥʘ ʩʠʩʪʝʤʘ ʧʦʪʧʫʥʦ ʨʘʟʥʠʯʠʪʦ.  
ʋ ʊʫʨʩʢʦʿ ʿʝ ʦʮʝˁʠʚʘˁʝ  ʫ ʧʨʦʮʝʥʪʠʤʘ. ʋ ʩʨʝʜˁʝʤ ʦʙʨʘʟʦʚʘˁʫ, ʧʨʘʛ ʧʨʦʣʘʟʥʦʩʪʠ ʟʘ 
ʩʪʨʫʯʥʝ ʧʨʝʜʤʝʪʝ ʿʝ ʧʦʟʥʘʚʘˁʝ ʙʘʨ 50% ʛʨʘʜʠʚʘ ʘ ʟʘ ʦʧʰʪʝʦʙʨʘʟʦʚʥʝ ʧʨʝʜʤʝʪʝ ʤʦʞʝ 
ʜʘ ʙʫʜʝ ʠ ʤʘˁʠ ʦʜ ʧʦʣʘ. ʋ ʥʝʤʘʯʢʦʤ ʦʙʨʘʟʦʚʥʦʤ ʩʠʩʪʝʤʫ, ʦʮʝʥʝ ʩʝ ʜʦʜʝˀʫʿʫ ʫ 
ʨʘʩʧʦʥʫ ʦʜ 1 ʜʦ 6, ʛʜʝ ʿʝ 1 ʥʘʿʚʠʰʘ ʘ 6 ʥʘʿʥʠʞʘ ʦʮʝʥʘ. ʆʮʝʥʝ 5 ʠ 6 ʩʫ ʥʝʧʨʝʣʘʟʥʝ 
ʦʮʝʥʝ. ʋ ʥʘʿʩʪʘʨʠʿʠʤ ʨʘʟʨʝʜʠʤʘ ʛʠʤʥʘʟʠʿʘ, ʦʮʝˁʫʿʝ ʩʝ ʧʦʤʦ˂ʫ ʧʦʝʥʘ, ʛʜʝ ʩʚʘʢʘ ʦʮʝʥʘ 
ʥʦʩʠ ʦʜʨʝʹʝʥʠ ʙʨʦʿ ʧʦʝʥʘ. ɼʦʟʚʦˀʝʥʦ ʿʝ ʚʘʨʠʨʘˁʝ ʦʮʝʥʘ ʧʦʤʦ˂ʫ + ʠ -. ʅʘ 
ʫʥʠʚʝʨʟʠʪʝʪʩʢʦʤ ʥʠʚʦʫ, ʦʮʝʥʝ ʩʫ ʤʘʣʦ ʜʨʫʛʘʯʠʿʝ , ʠʜʫ ʦʜ 1 ʜʦ 5. ʆʮʝˁʠʚʘˁʝ ʫ ʉʨʙʠʿʠ 
ʠʜʝ ʦʜ 1 ʜʦ 5 ʫ ʦʩʥʦʚʥʦʤ ʠ ʩʨʝʜˁʝʤ ʦʙʨʘʟʦʚʘˁʫ, ʛʜʝ ʿʝ ʦʮʝʥʘ 1  ʥʝʧʨʝʣʘʟʥʘ ʘ ʦʮʝʥʘ 
5 ʦʜʣʠʯʥʘ. ʋ ʚʠʩʦʢʦʤ ʦʙʨʘʟʦʚʘˁʫ ʦʮʝˁʠʚʘˁʝ ʠʜʝ ʦʜ 6 ʜʦ 10, ʛʜʝ ʿʝ ʜʝʩʝʪʢʘ ʥʘʿʚʠʰʘ 
ʦʮʝʥʘ. ʆʜʣʠʯʥʘ ʦʮʝʥʘ ʠʟ ʩʨʝʜˁʝʛ ʦʙʨʘʟʦʚʘˁʘ ʿʝ ʥʝʧʨʝʣʘʟʥʘ ʥʘ ʬʘʢʫʣʪʝʪʠʤʘ. 

ʅʘʩʪʘʚʥʠʮʠ ʢʦʿʠ ʩʫ ʫʯʝʩʪʚʦʚʘʣʠ ʫ ʦʚʦʤ ʧʨʦʿʝʢʪʫ ʤʦʙʠʣʥʦʩʪʠ ʩʫ ʫʦʯʠʣʠ ʿʦʰ ʿʝʜʥʫ 
ʨʘʟʣʠʢʫ, ʥʘʨʦʯʠʪʦ ʚʠʜˀʠʚʫ ʢʦʜ ʩʨʧʩʢʠʭ ʠ ʥʝʤʘʯʢʠʭ ʰʢʦʣʘ, ʘ ʦʜʥʦʩʠ ʩʝ ʥʘ ʠʥʢʣʫʟʠʿʫ. 
ʉʨʙʠʿʘ ʿʝ ʠʥʢʣʫʟʠʿʫ ʫ ʩʚʦʿ ʦʙʨʘʟʦʚʥʠ ʩʠʩʪʝʤ ʫʚʝʣʘ 2009. ʛʦʜʠʥʝ, ʨʘʪʠʬʠʢʦʚʘˁʝʤ 
ʂʦʥʚʝʥʮʠʿʝ ʋʿʝʜʠˁʝʥʠʭ ʥʘʮʠʿʘ ʦ ʇʨʘʚʠʤʘ ʦʩʦʙʘ ʩʘ ʧʦʩʝʙʥʠʤ ʧʦʪʨʝʙʘʤʘ. ʀʥʢʣʫʟʠʿʦʤ 
ʩʫ ʦʙʫʭʚʘ˂ʝʥʠ ʫʯʝʥʠʮʠ ʢʦʿʠ ʠʤʘʿʫ ʧʨʦʙʣʝʤʝ ʩʘ ʩʘʚʣʘʜʘʚʘˁʝʤ ʛʨʘʜʠʚʘ, ʠʟ ʙʠʣʦ ʢʦʿʠʭ 
ʨʘʟʣʦʛʘ; ʯʝʩʪʦ ʩʫ ʪʠʤʝ ʦʙʫʭʚʘ˂ʝʥʠ ʫʯʝʥʠʮʠ ʠʟ ʦʩʝʪˀʠʚʠʭ ʠ ʤʘʨʛʠʥʘʣʠʟʦʚʘʥʠʭ 
ʛʨʫʧʘʮʠʿʘ ʠ ʫʯʝʥʠʮʠ ʧʨʦʙʣʝʤʘʪʠʯʥʦʛ ʩʦʮʠʦ-ʝʢʦʥʦʤʩʢʦʛ ʩʪʘˁʘ. ʅʝʤʘʯʢʘ, ʠʘʢʦ ʟʘʤˀʘ 
ɽʚʨʦʧʩʢʝ ʋʥʠʿʝ ʠ ʤʘʜʘ ʢʨʠʪʠʢʦʚʘʥʘ ʟʙʦʛ ʪʦʛʘ, ʫ ʩʚʦʤ ʦʙʨʘʟʦʚʥʦʤ ʩʠʩʪʝʤʫ ʿʝ ʟʘʜʨʞʘʣʘ 
ʩʧʝʮʠʿʘʣʥʝ ʰʢʦʣʝ ʟʘ ʫʯʝʥʠʢʝ ʩʘ ʪʝʰʢʦ˂ʘʤʘ ʫ ʫʯʝˁʫ ʠ ʩʘ ʧʦʩʝʙʥʠʤ ʬʠʟʠʯʢʠʤ 
ʧʨʦʙʣʝʤʠʤʘ. ʇʨʦʮʝʜʫʨʝ ʠʥʢʣʫʟʠʿʝ ʩʝ ʫ ʅʝʤʘʯʢʦʿ ʫʛʣʘʚʥʦʤ ʧʨʠʤʝˁʫʿʫ ʟʘ ʠʥʪʝʛʨʘʮʠʿʫ 
ʚʝʣʠʢʦʛ ʙʨʦʿʘ ʠʟʙʝʛʣʠʮʘ.    

ʇʦ ʧʠʪʘˁʫ ʤʦʪʠʚʠʩʘʥʦʩʪʠ ʧʨʦʩʚʝʪʥʠʭ ʨʘʜʥʠʢʘ, ʅʝʤʘʯʢʘ ʠ ʊʫʨʩʢʘ ʩʫ ʩʣʠʯʥʝ ï 
ʠʤʘʿʫ ʚʨʣʦ ʤʦʪʠʚʠʩʘʥʝ ʥʘʩʪʘʚʥʠʢʝ, ʤʘʜʘ ʠʟ ʨʘʟʣʠʯʠʪʠʭ ʨʘʟʣʦʛʘ. ɱʝʜʘʥ ʦʜ ʫʯʝʥʠʢʘ 
ʥʝʤʘʯʢʝ ʰʢʦʣʝ ʢʦʿʘ ʿʝ ʧʦʩʝ˂ʝʥʘ, ʠʟʿʘʚʠʦ ʿʝ ʜʘ ʤʫ ʿʝ ʞʠʚʦʪʥʠ ʮʠˀ ʜʘ ʧʦʩʪʘʥʝ ʥʘʩʪʘʚʥʠʢ, 
ʿʝʨ ʩʫ ʥʘʩʪʘʚʥʠʮʠ ʫ ʅʝʤʘʯʢʦʿ ʦʜʣʠʯʥʦ ʧʣʘ˂ʝʥʠ. ʀ ʫ ʊʫʨʩʢʦʿ ʙʠ ʩʚʠ ʜʘ ʙʫʜʫ ʧʨʝʜʘʚʘʯʠ, 
ʘʣʠ ʥʝ ʪʦʣʠʢʦ ʟʙʦʛ ʧʣʘʪʝ, ʢʦʣʠʢʦ ʟʙʦʛ ʫʛʣʝʜʘ ʢʦʿʫ ʧʨʦʬʝʩʠʿʘ ʧʨʦʩʚʝʪʥʦʛ ʨʘʜʥʠʢʘ ʠʤʘ. 
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ʋ ʉʨʙʠʿʠ ʥʠʿʝ ʫ ʟʥʘʯʘʿʥʦʿ ʤʝʨʠ ʧʨʠʤʝ˂ʝʥ ʥʠ ʿʝʜʘʥ ʦʜ ʦʚʘ ʜʚʘ ʦʙʣʠʢʘ ʤʦʪʠʚʠʩʘˁʘ 
ʥʘʩʪʘʚʥʠʢʘ. 

 
 

ɼʫʘʣʥʦ ʦʙʨʘʟʦʚʘˁʝ ʫ ʅʝʤʘʯʢʦʿ, ʊʫʨʩʢʦʿ ʠ ʉʨʙʠʿʠ  
ɼʫʘʣʥʦ ʦʙʨʘʟʦʚʘˁʝ ʿʝ ʤʦʜʝʣ ʥʘʩʪʘʚʝ ʢʦʿʠ ʩʝ ʨʝʘʣʠʟʫʿʝ ʢʨʦʟ ʪʝʦʨʠʿʩʢʫ ʥʘʩʪʘʚʫ ʠ 

ʚʝʞʙʝ ʫ ʰʢʦʣʠ, ʠ ʢʨʦʟ ʫʯʝˁʝ ʢʨʦʟ ʨʘʜ ʢʦʜ ʧʦʩʣʦʜʘʚʮʘ. ʇʦʩʪʦʿʝ, ʜʘʢʣʝ, ʜʚʝ ʩʪʨʫʢʪʫʨʥʝ 
ʠ ʬʫʥʢʮʠʦʥʘʣʥʝ ʢʦʤʧʦʥʝʥʪʝ ʦʙʨʘʟʦʚʘˁʘ:  

1. ʪʝʦʨʠʿʩʢʘ ʢʦʤʧʦʥʝʥʪʘ: ʨʝʘʣʠʟʫʿʝ ʩʝ ʫ ʩʨʝʜˁʦʿ ʰʢʦʣʠ, ʫ ˁʝʥʠʤ ʫʯʠʦʥʠʮʘʤʘ, 
ʨʘʜʠʦʥʠʮʘʤʘ, ʣʘʙʦʨʘʪʦʨʠʿʘʤʘ; ʟʘʩʥʠʚʘ ʩʝ ʥʘ ʥʘʩʪʘʚʥʦʤ ʧʣʘʥʫ ʠ ʧʨʦʛʨʘʤʫ; 
ʧʦʣʘʟʥʠʢ ʠʤʘ ʩʪʘʪʫʩ ʫʯʝʥʠʢʘ;  

2. ʧʨʘʢʪʠʯʥʘ ʢʦʤʧʦʥʝʥʪʘ: ʨʝʘʣʠʟʫʿʝ ʩʝ ʢʨʦʟ ʨʘʜ ʥʘ ʨʝʘʣʥʦʤ ʨʘʜʥʦʤ ʤʝʩʪʫ, 
ʨʘʜʠʦʥʠʮʠ, ʣʘʙʦʨʘʪʦʨʠʿʠ ʫ ʢʦʤʧʘʥʠʿʠ; ʟʘʩʥʠʚʘ ʩʝ ʥʘ ʟʘʢʦʥʩʢʦʿ ʨʝʛʫʣʘʪʠʚʠ 
ʩʧʝʮʠʬʠʯʥʦ ʟʘ ʪʘʿ ʦʙʣʠʢ ʦʙʨʘʟʦʚʘˁʘ; ʧʦʣʘʟʥʠʢ ʠʤʘ ʩʪʘʪʫʩ ʧʨʠʧʨʘʚʥʠʢʘ; 

ɱʝʜʥʘ ʩʨʝʜˁʘ ʰʢʦʣʘ ʤʦʞʝ ʜʘ ʰʢʦʣʫʿʝ ʦʙʨʘʟʦʚʥʝ ʧʨʦʬʠʣʝ ʠ ʢʨʦʟ ʜʫʘʣʥʠ ʤʦʜʝʣ 
ʦʙʨʘʟʦʚʘˁʘ, ʠ ʢʨʦʟ ʢʣʘʩʠʯʥʠ, ʘ ʤʦʞʝ ʠ ʜʘ ʠʭ ʨʝʘʣʠʟʫʿʝ ʠʩʪʦʚʨʝʤʝʥʦ ʠ ʧʘʨʘʣʝʣʥʦ, ʫ 
ʟʘʚʠʩʥʦʩʪʠ ʦʜ ʠʥʪʝʨʝʩʦʚʘˁʘ ʫʯʝʥʠʢʘ. ʉʫʰʪʠʥʩʢʘ ʨʘʟʣʠʢʘ ʫ ʦʚʘ ʜʚʘ ʤʦʜʝʣʘ ʿʝ ʫ 
ʥʘʯʠʥʫ ʨʝʘʣʠʟʘʮʠʿʝ ʧʨʘʢʪʠʯʥʝ ʢʦʤʧʦʥʝʥʪʝ ʠ ʫ ʟʘʢʦʥʩʢʦʿ ʨʝʛʫʣʘʪʠʚʠ ʢʦʿʘ ʧʨʘʪʠ ʪʫ 
ʢʦʤʧʦʥʝʥʪʫ. ʊʝʦʨʠʿʩʢʘ ʢʦʤʧʦʥʝʥʪʘ ʩʝ ʩʫʰʪʠʥʩʢʠ ʥʝ ʨʘʟʣʠʢʫʿʝ. ʋ ʉʨʙʠʿʠ, ʠ ʢʦʜ 
ʢʣʘʩʠʯʥʠʭ ʠ ʢʦʜ ʜʫʘʣʥʠʭ ʦʙʨʘʟʦʚʥʠʭ ʧʨʦʬʠʣʘ, ʥʘʩʪʘʚʘ ʩʝ ʨʝʛʫʣʠʰʝ ɿʘʢʦʥʦʤ ʦ 
ʦʩʥʦʚʘʤʘ ʩʠʩʪʝʤʘ ʦʙʨʘʟʦʚʘˁʘ ʠ ʚʘʩʧʠʪʘˁʘ, ɿʘʢʦʥʦʤ ʦ ʩʨʝʜˁʝʤ ʦʙʨʘʟʦʚʘˁʫ ʠ 
ʚʘʩʧʠʪʘˁʫ, ɿʘʢʦʥʦʤ ʦ ʜʫʘʣʥʦʤ ʦʙʨʘʟʦʚʘˁʫ, ɿʘʢʦʥʦʤ ʦ ʦʙʨʘʟʦʚʘˁʫ ʦʜʨʘʩʣʠʭ, 
ɿʘʢʦʥʦʤ ʦ ʥʘʮʠʦʥʘʣʥʦʤ ʦʢʚʠʨʫ ʢʚʘʣʠʬʠʢʘʮʠʿʘ ʠ ʧʦʜʟʘʢʦʥʩʢʠʤ ʘʢʪʠʤʘ (ʦʜʨʝʜʙʝʘʤʘ, 
ʧʨʘʚʠʣʥʠʮʠʤʘ ʠ ʩʣʠʯʥʦ). ɿʘʢʦʥ ʦ ʜʫʘʣʥʦʤ ʦʙʨʘʟʦʚʘˁʫ ʿʘʩʥʦ ʠʩʪʠʯʝ ʨʘʟʣʠʢʫ ʫ 
ʧʨʠʩʪʫʧʫ ʧʨʘʢʪʠʯʥʦʤ ʜʝʣʫ ʦʙʨʘʟʦʚʘˁʘ. ʂʦʜ ʢʣʘʩʠʯʥʠʭ ʧʨʦʬʠʣʘ, ʧʨʘʢʪʠʯʘʥ ʜʝʦ 
ʦʙʨʘʟʦʚʘˁʘ ʿʝ ʨʝʛʫʣʠʩʘʥ ʇʨʘʚʠʣʥʠʢʦʤ ʦ ʨʝʘʣʠʟʘʮʠʿʠ ʧʨʘʢʪʠʯʥʝ ʥʘʩʪʘʚʝ ʠ 
ʧʨʦʬʝʩʠʦʥʘʣʥʝ ʧʨʘʢʩʝ, ʢʦʿʠ, ʪʘʢʘʚ ʢʘʢʘʚ ʿʝ, ʧʨʠʤʦʨʘʚʘ ʰʢʦʣʝ ʥʘ ʩʘʤʦʩʪʘʣʥʝ ʘʢʮʠʿʝ 
ʧʨʦʥʘʣʘʞʝˁʘ ʦʙʨʘʟʦʚʥʦʛ ʧʘʨʪʥʝʨʘ ʠ ʟʘʧʦʩʣʝʥʠʭ ʠʟ ʧʨʝʜʫʟʝ˂ʘ ʢʦʿʠ ˂ʝ ʧʨʘʢʩʫ 
ʨʝʘʣʠʟʦʚʘʪʠ. ʂʦʜ ʜʫʘʣʥʦʛ ʤʦʜʝʣʘ, ʇʨʠʚʨʝʜʥʘ ʢʦʤʦʨʘ ʉʨʙʠʿʝ ʠʛʨʘ ʫʣʦʛʫ ʧʦʩʨʝʜʥʠʢʘ 
ʠʟʤʝʹʫ ʰʢʦʣʝ ʠ ʧʨʠʚʨʝʜʝ, ʯʠʿʘ ʩʘʨʘʜˁʘ ʿʝ ʜʝʬʠʥʠʩʘʥʘ ɿʘʢʦʥʦʤ ʦ ʜʫʘʣʥʦʤ 
ʦʙʨʘʟʦʚʘˁʫ ʠ ʧʨʘʪʝ˂ʠʤ ʧʦʜʟʘʢʦʥʩʢʠʤ ʘʢʪʠʤʘ. ʇʨʠʚʨʝʜʥʘ ʢʦʤʦʨʘ, ʪʘʢʦʹʝ, ʚʨʰʠ 
ʘʢʨʝʜʠʪʘʮʠʿʫ ʢʦʤʧʘʥʠʿʘ ʢʦʿʝ ʩʫ ʠʟʨʘʟʠʣʝ ʞʝˀʫ ʜʘ ʫʯʝʩʪʚʫʿʫ ʫ ʜʫʘʣʥʦʤ ʦʙʨʘʟʦʚʘˁʫ ʠ 
ʚʨʰʠ ʦʙʫʢʫ ˁʠʭʦʚʠʭ ʟʘʧʦʩʣʝʥʠʭ ʢʦʿʠ ˂ʝ ʜʘ ʫʯʝʩʪʚʫʿʫ ʫ ʦʙʨʘʟʦʚʘˁʫ ʜʝʮʝ.  

ʋ ʅʝʤʘʯʢʦʿ, ʇʨʠʚʨʝʜʥʘ ʢʦʤʦʨʘ ʪʘʢʦʹʝ ʧʨʦʚʝʨʘʚʘ ʠ ʨʝʛʠʩʪʨʫʿʝ ʢʦʤʧʘʥʠʿʝ, ʧʨʘʪʠ 
ʠ ʢʦʥʪʨʦʣʠʰʝ ʦʙʫʯʘʚʘˁʝ ʫʥʫʪʘʨ ʢʦʤʧʘʥʠʿʘ. ɺʣʘʜʘ ʠ ʩʦʮʠʿʘʣʥʠ ʧʘʨʪʥʝʨʠ ʧʨʝʛʦʚʘʨʘʿʫ 
ʠ ʦʜʦʙʨʘʚʘʿʫ ʩʪʘʥʜʘʨʜʝ ʥʦʚʠʭ ʦʙʫʢʘ, ʫʟ ʧʦʜʨʰʢʫ ʉʘʚʝʟʥʦʛ ʟʘʚʦʜʘ ʟʘ ʩʪʨʫʯʥʦ 
ʦʙʨʘʟʦʚʘˁʝ ʠ ʦʙʫʯʘʚʘˁʝ. ɺʣʘʜʘ ʧʨʠʣʘʛʦʹʘʚʘ ʦʧʰʪʠ ʥʘʩʪʘʚʥʠ ʧʣʘʥ 
ʥʦʚʦʜʝʬʠʥʠʩʘʥʠʤ ʩʪʘʥʜʘʨʜʠʤʘ ʢʦʿʠ ʩʝ ʦʥʜʘ ʫʛʨʘʹʫʿʫ ʫ ʇʨʘʚʠʣʥʠʢ ʦ ʦʙʫʮʠ (ʟʘ 
ʧʨʘʢʪʠʯʥʠ ʜʝʦ ʫ ʢʦʤʧʘʥʠʿʠ) ʠ ʫ ʇʣʘʥ ʠ ʧʨʦʛʨʘʤ (ʟʘ ʪʝʦʨʠʿʩʢʠ ʜʝʦ ʫ ʰʢʦʣʠ). ʇʨʘʚʠʣʥʠʢ 
ʦ ʦʙʫʮʠ ʩʘʜʨʞʠ ʟʚʘˁʝ ʟa ʟʘʥʠʤʘˁʝ, ʧʨʦʬʠʣ ʦʙʫʢʝ, ʩʘʜʨʞʘʿ, ʚʨʝʤʝʥʩʢʠ ʦʢʚʠʨ, ʧʣʘʥ 
ʦʙʫʢʝ ʠ ʠʩʧʠʪʥʝ ʟʘʭʪʝʚʝ. ʇʣʘʥ ʠ ʧʨʦʛʨʘʤ ʨʘʜʘ ʫ ʩʪʨʫʯʥʦʿ ʰʢʦʣʠ ʦʙʝʟʙʝʹʫʿʝ ʥʝʦʧʭʦʜʥʘ 
ʧʨʦʬʝʩʠʦʥʘʣʥʘ ʪʝʦʨʠʿʩʢʘ ʟʥʘˁʘ ʠ ʧʨʦʰʠʨʫʿʝ ʦʧʰʪʘ ʟʥʘˁʘ, ʘ ʩʪʘʥʜʘʨʜʠ ʩʝ ʜʝʬʠʥʠʰʫ 
ʆʢʚʠʨʥʠʤ ʥʘʩʪʘʚʥʠʤ ʧʣʘʥʦʤ ʠ ʧʨʦʛʨʘʤʦʤ ʢʨʦʟ ʮʠˀ ʫʯʝˁʘ, ʩʘʜʨʞʘʿʝ ʠ ʦʙʣʘʩʪʠ ʫʯʝˁʘ. 
ʊʘʢʦ ʜʝʬʠʥʠʩʘʥʠ ʩʪʘʥʜʘʨʜʠ ʩʫ ʚʘʞʝ˂ʠ ʫ ʮʝʣʦʿ ʟʝʤˀʠ.  

ʋ ʅʝʤʘʯʢʦʿ, ʜʫʘʣʥʠ ʤʦʜʝʣ ʦʙʨʘʟʦʚʘˁʘ ʿʝ ʧʨʝʜʚʠʹʝʥ ʟʘ ʫʯʝʥʠʢʝ ʜʨʫʛʝ ʬʘʟʝ 
ʩʨʝʜˁʝʛ ʦʙʨʘʟʦʚʘˁʘ, ʦʜʥʦʩʥʦ ʟʘ ʫʟʨʘʩʪʝ ʦʜ 16 ʜʦ 19 ʛʦʜʠʥʘ ʞʠʚʦʪʘ. ɿʘ ʫʯʝʥʠʢʘ, 
ʧʨʦʮʝʜʫʨʘ ʧʨʠʿʘʚˀʠʚʘˁʘ ʿʝ ʚʨʣʦ ʿʝʜʥʦʩʪʘʚʥʘ, ʘʣʠ ʫʯʝʥʠʢ ʩʘʤ ʪʨʘʞʠ ʢʦʤʧʘʥʠʿʫ ʫ ʢʦʿʦʿ 
˂ʝ ʜʘ ʩʝ ʰʢʦʣʫʿʝ ʢʨʦʟ ʨʘʜ. ʋ ʉʨʙʠʿʠ, ʠ ʫ ʦʚʦʤ ʩʣʫʯʘʿʫ ʇʨʠʚʨʝʜʥʘ ʢʦʤʦʨʘ ʩʝ ʧʦʩʪʘʚˀʘ 
ʢʘʦ ʧʦʩʨʝʜʥʠʢ. ʠ ʰʢʦʣʘʤʘ ʦʙʝʟʙʝʹʫʿʝ ʩʧʠʩʘʢ ʢʦʤʧʘʥʠʿʘ ʢʦʿʝ ʩʫ ʥʘ ʨʘʩʧʦʣʘʛʘˁʫ ʟʘ 
ʦʙʫʯʘʚʘˁʝ. ʆʜ ʰʢʦʣʝ ʩʝ ʟʘʭʪʝʚʘ ʜʘ ʬʦʨʤʠʨʘ ʊʠʤ ʟʘ ʢʘʨʠʿʝʨʥʦ ʚʦʹʝˁʝ ʠ ʩʘʚʝʪʦʚʘˁʝ, 
ʢʦʿʠ ʿʝ ʫ ʦʙʘʚʝʟʠ ʜʘ ʧʦʤʦʛʥʝ ʫʯʝʥʠʮʠʤʘ ʫ ʠʟʙʦʨʫ ʢʦʤʧʘʥʠʿʝ, ʘʣʠ ʠ ʢʦʤʧʘʥʠʿʘʤʘ ʜʘ 
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ʠʟʘʙʝʨʫ ʫʯʝʥʠʢʝ. ɼʫʘʣʥʠ ʤʦʜʝʣ ʿʝ ʧʨʝʜʚʠʹʝʥ ʟʘ ʫʯʝʥʠʢʝ ʫʟʨʘʩʪʘ 15 ʜʦ 19 ʛʦʜʠʥʘ, ʰʪʦ 
ʿʝ ʫ ʉʨʙʠʿʠ ʫʟʨʘʩʪ ʩʨʝʜˁʦʰʢʦʣʘʮʘ. ʋ ʊʫʨʩʢʦʿ, ʤʦʜʝʣ ʜʫʘʣʥʦʛ ʦʙʨʘʟʦʚʘˁʘ ʿʝ ʧʨʝʜʚʠʹʝʥ 
ʩʘʤʦ ʪʦʢʦʤ ʧʦʩʣʝʜˁʝ ʛʦʜʠʥʝ ʰʢʦʣʦʚʘˁʘ, ʦʩʠʤ ʟʘ ʠʟʨʘʟʠʪʦ ʜʝʬʠʮʠʪʘʨʥʘ ʟʘʥʠʤʘˁʘ, 
ʛʜʝ ʫʯʝˁʝ ʢʨʦʟ ʨʘʜ ʧʦʯʠˁʝ ʨʘʥʠʿʝ.  

ʋ ʩʚʝ ʪʨʠ ʟʝʤˀʝ ʩʝ ʜʫʘʣʥʠ ʤʦʜʝʣ ʧʨʠʤʝˁʫʿʝ ʪʘʢʦ ʰʪʦ ʫʯʝʥʠʢ ʫ ʰʢʦʣʠ ʙʦʨʘʚʠ 
ʦʜʨʝʹʝʥʠ ʙʨʦʿ ʜʘʥʘ ʘ ʦʩʪʘʪʘʢ ʨʘʜʥʝ ʥʝʜʝˀʝ ʫ ʧʨʝʜʫʟʝ˂ʫ, ʥʘ ʧʨʘʢʪʠʯʥʠʤ ʦʙʫʢʘʤʘ. ʋ 
ʊʫʨʩʢʦʿ ʿʝ ʧʨʝʜʚʠʹʝʥʦ ʜʘ ʫʯʝʥʠʢ ʧʨʦʚʦʜʠ ʪʨʠ ʜʘʥʘ ʥʝʜʝˀʥʦ ʫ ʧʨʝʜʫʟʝ˂ʫ ʘ ʜʚʘ ʜʘʥʘ ʫ 
ʰʢʦʣʠ. ʋ ʉʨʙʠʿʠ ʙʨʦʿ ʜʘʥʘ ʫ ʧʨʝʜʫʟʝ˂ʫ ʚʘʨʠʨʘ ʦʜ ʨʘʟʨʝʜʘ ʠ ʚʨʩʪʝ ʦʙʨʘʟʦʚʥʦʛ 
ʧʨʦʬʠʣʘ. ɿʘ ʥʝʢʝ ʦʙʨʘʟʦʚʥʝ ʧʨʦʬʠʣʝ, ʧʨʘʢʪʠʯʘʥ ʜʝʦ ʧʦʯʠˁʝ ʪʝʢ ʫ ʜʨʫʛʦʤ ʨʘʟʨʝʜʫ, 
ʩʘ ʿʝʜʥʠʤ ʜʘʥʦʤ ʫ ʧʨʝʜʫʟʝ˂ʫ, ʠ ʧʦʩʪʝʧʝʥʦ ʨʘʩʪʝ ʜʦ ʯʝʪʚʨʪʦʛ ʨʘʟʨʝʜʘ. ʉʣʠʯʥʦ ʿʝ ʠ ʫ 
ʅʝʤʘʯʢʦʿ.  

ʐʢʦʣʘ ʫ ʉʨʙʠʿʠ ʿʝ ʫ ʦʙʘʚʝʟʠ ʜʘ ʠʟ ʨʝʜʘ ʟʘʧʦʩʣʝʥʠʭ ʠʤʝʥʫʿʝ ʢʦʦʨʜʠʥʘʪʦʨʘ ʟʘ 
ʜʫʘʣʥʦ ʦʙʨʘʟʦʚʘˁʝ. ʊʦ ʿʝ ʦʙʠʯʥʦ ʥʘʩʪʘʚʥʠʢ ʧʨʘʢʪʠʯʥʝ ʥʘʩʪʘʚʝ; ʦʥ ʫ ʩʘʨʘʜˁʠ ʩʘ 
ʠʥʩʪʨʫʢʪʦʨʦʤ ʧʣʘʥʠʨʘ, ʧʨʘʪʠ, ʨʝʘʣʠʟʫʿʝ ʠ ʚʨʝʜʥʫʿʝ ʨʝʘʣʠʟʘʮʠʿʫ ʫʯʝˁʘ ʢʦʜ 
ʧʦʩʣʦʜʘʚʮʘ. ʀʥʩʪʨʫʢʪʦʨ ʿʝ ʟʘʧʦʩʣʝʥʠʢ ʢʦʤʧʘʥʠʿʝ ʢʦʿʠ ʙʨʠʥʝ ʜʘ ʩʝ ʪʦʢʦʤ ʫʯʝˁʘ 
ʨʝʘʣʠʟʫʿʫ ʩʘʜʨʞʘʿʠ ʧʨʦʧʠʩʘʥʠ ʧʣʘʥʦʤ ʠ ʧʨʦʛʨʘʤʦʤ ʫʯʝˁʘ ʢʨʦʟ ʨʘʜ. ʂʦʦʨʜʠʥʘʪʦʨ ʠ 
ʠʥʩʪʨʫʢʪʦʨ ʩʘʨʘʹʫʿʫ ʫ ʧʨʦʮʝʩʫ ʦʮʝˁʠʚʘˁʘ. ʂʦʤʧʘʥʠʿʘ ʿʝ ʦʙʘʚʝʟʥʘ ʜʘ ʦʙʝʟʙʝʜʠ 
ʜʦʚʦˀʘʥ ʙʨʦʿ ʣʠʮʝʥʮʠʨʘʥʠʭ ʠʥʩʪʨʫʢʪʦʨʘ. ʀʥʩʪʨʫʢʪʦʨʠ ʩʪʠʯʫ ʣʠʮʝʥʮʫ ʢʨʦʟ ʦʙʫʢʫ ʢʦʿʫ 
ʨʝʘʣʠʟʫʿʝ ʇʨʠʚʨʝʜʥʘ ʢʦʤʦʨʘ ʠ ʧʦʣʘʞʫ˂ʠ ʠʩʧʠʪ ʟʘ ʠʥʩʪʨʫʢʪʦʨʘ. ʋ ʊʫʨʩʢʦʿ ʿʝ ʧʨʠʥʮʠʧ 
ʩʣʠʯʘʥ ʢʘʦ ʫ ʉʨʙʠʿʠ ï ʠʥʩʪʨʫʢʪʦʨ ʿʝ ʟʘʧʦʩʣʝʥʠʢ ʢʦʤʧʘʥʠʿʝ ʢʦʿʠ ʿʝ ʩʪʝʢʘʦ ʣʠʮʝʥʮʫ ʢʨʦʟ 
ʦʙʫʢʝ ʠ ʠʩʧʠʪʝ ʢʦʿʝ ʦʨʛʘʥʠʟʫʿʝ ʇʨʠʚʨʝʜʥʘ ʢʦʤʦʨʘ. ʆʙʫʢʘ ʟʘ ʠʥʩʪʨʫʢʪʦʨʝ ʩʝ ʬʠʥʘʥʩʠʨʘ 
ʠʟ ʬʦʥʜʦʚʘ ɽʋ. ʂʦʦʨʜʠʥʘʪʦʨ ʿʝ ʥʘʩʪʘʚʥʠʢ ʩʪʨʫʯʥʠʭ ʧʨʝʜʤʝʪʘ ʢʦʿʠ ʿʝ ʫ ʦʙʘʚʝʟʠ ʜʘ 
ʿʝʜʥʦʤ ʥʝʜʝˀʥʦ ʦʙʠʹʝ ʩʚʘ ʤʝʩʪʘ ʥʘ ʢʦʿʠʤʘ ʩʝ ʫʯʝʥʠʮʠ ʦʙʫʯʘʚʘʿʫ ʢʨʦʟ ʨʘʜ ʠ ʜʘ ʪʦʤ 
ʧʨʠʣʠʢʦʤ ʫ ʩʘʨʘʜˁʠ ʩʘ ʠʥʩʪʨʫʢʪʦʨʦʤ ʟʘʙʝʣʝʞʠ ʩʚʝ ʰʪʦʿʝ ʙʠʪʥʦ ʟʘ ʫʯʝʥʠʢʘ ï ʧʦʯʝʚʰʠ 
ʦʜ ʧʨʠʩʫʩʪʚʘ, ʫʯʝʰ˂ʘ ʫ ʨʘʜʫ ʜʦ ʦʩʪʚʘʨʠʚʘˁʘ ʮʠˀʝʚʘ ʧʨʘʢʪʠʯʥʝ ʦʙʫʢʝ. ʅʝʤʘʯʢʝ 
ʰʢʦʣʝ ʪʘʢʦʹʝ ʠʤʘʿʫ ʟʘʧʦʩʣʝʥʦʛ ʢʦʿʠ ʿʝ ʟʘʜʫʞʝʥ ʟʘ ʩʘʨʘʜˁʫ ʩʘ ʠʥʩʪʨʫʢʪʦʨʦʤ, ʘʣʠ ʩʫ, 
ʢʨʦʟ ʨʘʟʛʦʚʦʨʝ ʩʘ ʢʦʣʝʛʘʤʘ, ʥʘʩʪʘʚʥʠʮʠ ʩʪʝʢʣʠ ʫʪʠʩʘʢ ʜʘ ʿʝ ʪʘʿ ʦʙʣʠʢ ʩʘʨʘʜˁʝ 
ʤʘˁʢʘʚ, ʜʘ ʩʝ ʦʜʚʠʿʘ ʩʧʦʨʘʜʠʯʥʦ ʠ ʨʝʪʢʦ (ʿʝʜʥʦʤ ʫ ʧʦʣʫʛʦʜʠʰʪʫ) ʠ ʫʛʣʘʚʥʦʤ ʩʝ ʦʜʥʦʩʠ 
ʥʘ ʦʮʝˁʠʚʘˁʝ.  

ɱʦʰ ʿʝʜʥʘ ʚʘʞʥʘ ʦʙʘʚʝʟʘ ʢʦʤʧʘʥʠʿʝ ʿʝ ʜʘ ʫʯʝʥʠʢʫ ʢʦʿʠ ʫ ʢʦʤʧʘʥʠʿʠ ʫʯʠ ʢʨʦʟ ʨʘʜ 
ʦʙʝʟʙʝʜʠ ʩʚʫ ʟʘʰʪʠʪʥʫ ʦʧʨʝʤʫ ʠ ʩʨʝʜʩʪʚʘ ʟʘ ʦʜʨʝʹʝʥʦ ʨʘʜʥʦ ʤʝʩʪʦ ï ʦʚʘ ʢʦʤʧʦʥʝʥʪʘ 
ʿʝ ʠʩʪʘ ʟʘ ʩʚʝ ʪʨʠ ʜʨʞʘʚʝ. ʂʦʦʨʜʠʥʘʪʦʨ ʠ ʠʥʩʪʨʫʢʪʦʨ ʩʫ ʦʜʛʦʚʦʨʥʠ ʜʘ ʙʝʟʙʝʜʥʦʩʪ ʠ 
ʟʜʨʘʚˀʝ ʫʯʝʥʠʢʘ ʪʦʢʦʤ ʫʯʝˁʘ ʙʫʜʫ ʫ ʩʢʣʘʜʫ ʩʘ ʧʨʦʧʠʩʠʤʘ, ʠ ʪʦ ʿʝ ʟʘʩʪʫʧˀʝʥʦ ʫ ʩʚʝ 
ʪʨʠ ʟʝʤˀʝ. 

ʐʢʦʣʦʚʘˁʝ ʫ ʜʫʘʣʥʦʤ ʩʠʩʪʝʤʫ ʧʦʜʨʘʟʫʤʝʚʘ ʜʘ ʫʯʝʥʠʢ-ʧʨʠʧʨʘʚʥʠʢ ʧʨʠʤʘ 
ʦʜʨʝʹʝʥʫ ʬʠʥʘʥʩʠʿʩʢʫ ʥʘʜʦʢʥʘʜʫ ʟʘ ʫʯʝˁʝ ʢʨʦʟ ʨʘʜ. ʋ ʅʝʤʘʯʢʦʿ, ʫ ʩʢʣʘʜʫ ʩʘ ˁʠʭʦʚʠʤ 
ʫʛʦʚʦʨʠʤʘ, ʫʯʝʥʠʮʠ ʜʦʙʠʿʘʿʫ ʤʘʣʫ ʧʣʘʪʫ, ʦʙʠʯʥʦ ʦʢʦ 300-900 ʝʚʨʘ ʤʝʩʝʯʥʦ; ʠʩʧʣʘʪʝ 
ʠʤʘʿʫ ʢʘʨʘʢʪʝʨ ʩʪʫʜʝʥʪʩʢʦʛ ʢʨʝʜʠʪʘ ʠʣʠ ʩʪʠʧʝʥʜʠʿʝ. ʋ ʉʨʙʠʿʠ, ʫʯʝʥʠʮʠʤʘ ʩʝ ʠʩʧʣʘ˂ʫʿʝ 
ʥʘʢʥʘʜʘ ʟʘ ʩʚʘʢʠ ʩʘʪ ʫʯʝˁʘ ʢʨʦʟ ʨʘʜ, ʠ ʪʦ ʙʘʨ 70% ʤʠʥʠʤʘʣʥʝ ʮʝʥʝ ʨʘʜʘ. ʋ ʊʫʨʩʢʦʿ, 
ʫʯʝʥʠʢ ʜʦʙʠʿʘ 30% ʧʨʦʩʝʯʥʦʛ ʜʦʭʦʪʢʘ - ʩʨʝʜʩʪʚʘ ʦʙʝʟʙʝʹʫʿʝ ʜʨʞʘʚʘ ʫʢʦʣʠʢʦ ʢʦʤʧʘʥʠʿʘ 
ʠʤʘ ʤʘˁʝ ʦʜ 20 ʟʘʧʦʩʣʝʥʠʭ, ʘ ʚʝ˂ʝ ʢʦʤʧʘʥʠʿʝ ʩʘʤʝ ʬʠʥʘʥʩʠʨʘʿʫ ʩʚʦʿʝ ʫʯʝʥʠʢʝ. ʆʩʠʤ 
ʬʠʥʘʥʩʠʿʩʢʝ ʧʦʜʨʰʢʝ, ʢʦʤʧʘʥʠʿʝ ʩʚʦʿʠʤ ʫʯʝʥʠʮʠʤʘ-ʧʨʠʧʨʘʚʥʠʮʠʤʘ ʦʙʝʟʙʝʹʫʿʫ ʠ 
ʤʘʪʝʨʠʿʘʣʥʫ ʧʦʜʨʰʢʫ (ʧʣʘ˂ʝʥ ʧʨʝʚʦʟ, ʪʨʦʰʢʦʚʝ ʠʩʭʨʘʥʝ ʠ ʩʣʠʯʥʦ). 

ʉʨʧʩʢʠ ʤʦʜʝʣ ʜʫʘʣʥʦʛ ʦʙʨʘʟʦʚʘˁʘ ʧʨʝʜʚʠʹʘ ʩʢʣʘʧʘˁʝ ʜʚʘ ʫʛʦʚʦʨʘ. ʇʨʚʠ ʿʝ 
ʋʛʦʚʦʨ ʦ ʜʫʘʣʥʦʤ ʦʙʨʘʟʦʚʘˁʫ ʠ ʩʢʣʘʧʘ ʛʘ ʰʢʦʣʘ ʩʘ ʢʦʤʧʘʥʠʿʦʤ. ʋʛʦʚʦʨ ʩʘʜʨʞʠ 
ʧʦʜʘʪʢʝ ʦ ʢʦʤʧʘʥʠʿʠ ʠ ʰʢʦʣʠ, ʥʘ ʢʦʿʠ ʦʙʨʘʟʦʚʥʠ ʧʨʦʬʠʣ ʩʝ ʦʜʥʦʩʠ, ʦʙʘʚʝʟʝ ʧʨʝʜʫʟʝ˂ʘ 
ʠ ʰʢʦʣʝ, ʙʨʦʿ ʫʯʝʥʠʢʘ, ʙʨʦʿ ʨʘʩʧʦʣʦʞʠʚʠʭ ʣʠʮʝʥʮʠʨʘʥʠʭ ʠʥʩʪʨʫʢʪʦʨʘ, ʪʨʘʿʘˁʝ ʫʛʦʚʦʨʘ 
ʠ ʩʣʠʯʥʦ. ʋʛʦʚʦʨ ʦʙʠʯʥʦ ʚʘʞʠ ʪʨʠ ʠʣʠ ʯʝʪʠʨʠ ʛʦʜʠʥʝ, ʦʥʦʣʠʢʦ ʢʦʣʠʢʦ ʪʨʘʿʝ ʦʙʨʘʟʦʚʥʠ 
ʮʫʢʣʫʩ ʫ ʉʨʙʠʿʠ. ɼʨʫʛʠ ʋʛʦʚʦʨ ʿʝ ʋʛʦʚʦʨ ʦ ʫʯʝˁʫ ʢʨʦʟ ʨʘʜ ʠ ʟʘʢˀʫʯʫʿʫ ʛʘ ʧʦʩʣʦʜʘʚʘʮ ʠ 
ʫʯʝʥʠʢ. ʆʩʠʤ ʧʦʜʘʪʘʢʘ ʦ ʫʯʝʥʠʢʫ, ʨʦʜʠʪʝˀʫ ʠʣʠ ʩʪʘʨʘʪʝˀʫ, ʧʦʩʣʦʜʘʚʮʫ, ʰʢʦʣʠ ʠ 
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ʦʙʨʘʟʦʚʥʦʤ ʧʨʦʬʠʣʫ, ʤʦʨʘ ʜʘ ʩʘʜʨʞʠ ʠ ʧʦʪʚʨʜʫ ʜʘ ʫʯʝʥʠʢ ʠʩʧʫˁʘʚʘ ʟʜʨʘʚʩʪʚʝʥʝ 
ʫʩʣʦʚʝ ʟʘ ʧʨʦʬʠʣ ʫ ʢʦʤʝ ʩʝ ʰʢʦʣʫʿʝ ʠ ʜʨʫʛʝ ʦʙʘʚʝʟʝ ʫʯʝʥʠʢʘ; ʦʙʘʚʝʟʝ ʧʦʩʣʦʜʘʚʮʘ 
ʢʦʿʝ ʩʝ ʠʩʪʠʯʫ ʋʛʦʚʦʨʦʤ ʩʝ ʦʜʥʦʩʝ ʥʘ ʇʣʘʥ ʠ ʧʨʦʛʨʘʤ, ʬʠʥʘʥʩʠʿʩʢʦ ʠ ʤʘʪʝʨʠʿʘʣʥʦ 
ʦʙʝʟʙʝʹʝˁʝ ʫʯʝʥʠʢʘ, ʇʣʘʥ ʠ ʧʨʦʛʨʘʤ ʨʝʘʣʠʟʘʮʠʿʝ ʠ ʪʨʘʿʘˁʝ ʫʛʦʚʦʨʘ.  ʋ ʅʝʤʘʯʢʦʿ, 
ʢʘʜʘ ʧʨʦʥʘʹʝ ʘʜʝʢʚʘʪʥʫ ʢʦʤʧʘʥʠʿʫ, ʫʯʝʥʠʢ ʩʘ ˁʦʤ ʧʦʪʧʠʩʫʿʝ ʋʛʦʚʦʨ ʦ ʦʙʫʯʘʚʘˁʫ ʢʦʿʠ 
ʩʘʜʨʞʠ ʩʘʜʨʞʘʿ ʦʙʫʢʝ, ʨʘʩʧʦʨʝʜ, ʪʨʘʿʘˁʝ, ʥʦʚʯʘʥʫ ʥʘʢʥʘʜʫ ʠ ʙʝʥʝʬʠʮʠʿʝ ʫʯʝʥʠʢʘ-
ʧʨʠʧʨʘʚʥʠʢʘ. ʉʣʠʯʘʥ ʫʛʦʚʦʨ ʩʝ ʧʦʪʧʠʩʫʿʝ ʠ ʫ ʊʫʨʩʢʦʿ, ʘʣʠ ʠʟʤʝʹʫ ʢʦʤʧʘʥʠʿʝ ʠ 
ʨʦʜʠʪʝˀʘ, ʧʦʰʪʦ ʩʫ ʫʯʝʥʠʮʠ ʫ ʊʫʨʩʢʦʿ ʤʣʘʹʠ ʥʝʛʦ ʫ ʅʝʤʘʯʢʦʿ ʠ ʉʨʙʠʿʠ. 

 

ɽʬʝʢʪʠ ʜʫʘʣʥʦʛ ʦʙʨʘʟʦʚʘˁʘ  

ɼʫʘʣʥʦ ʦʙʨʘʟʦʚʘˁʝ ʩʝ ʩʤʘʪʨʘ ʝʢʦʥʦʤʠʯʥʠʤ ʿʝʨ ʩʤʘˁʫʿʝ ʪʨʦʰʢʦʚʝ ʢʦʿʝ ʙʠ 
ʜʨʞʘʚʘ ʠʟʜʚʦʿʠʣʘ ʟʘ ʦʧʨʝʤʘˁʝ ʫʯʠʦʥʠʮʘ ʠ ʨʘʜʠʦʥʠʮʘ ʟʘ ʧʨʘʢʪʠʯʥʫ ʥʘʩʪʘʚʫ. ʂʘʦ 
ʧʨʝʜʥʦʩʪ ʦʚʦʛ ʤʦʜʝʣʘ ʩʝ ʚʠʜʠ ʠ ʫ ʦʙʝʟʙʝʹʝˁʫ ʢʚʘʣʠʬʠʢʦʚʘʥʠʭ ʢʘʜʨʦʚʘ ʫ ʩʢʣʘʜʫ ʩʘ 
ʧʦʪʨʝʙʘʤʘ ʪʨʞʠʰʪʘ ʨʘʜʘ; ʪʘʢʦʹʝ, ʠ ʫ ʨʘʥʦʤ ʢʦʥʪʘʢʪʫ ʫʯʝʥʠʢʘ ʩʘ ʩʚʝʪʦʤ ʨʘʜʘ, ʰʪʦ 
ʧʦʚʝ˂ʘʚʘ ʰʘʥʩʝ ʟʘ ʨʘʟʚʦʿ ʧʨʝʜʫʟʝʪʥʠʰʪʚʘ ʢʦʜ ʤʣʘʜʠʭ ʠ ʧʦʜʩʪʠʯʝ ʠʭ ʜʘ ʧʦʢʨʝʥʫ 
ʩʦʧʩʪʚʝʥʠ ʙʠʟʥʠʩ.  

ʋ ʦʩʥʦʚʠ, ʩʤʘʪʨʘ ʩʝ ʜʘ ʜʫʘʣʥʦ ʦʙʨʘʟʦʚʘˁʝ ʤʦʞʝ ʝʬʠʢʘʩʥʦ ʜʘ ʩʤʘˁʠ ʩʪʦʧʫ 
ʥʝʟʘʧʦʩʣʝʥʦʩʪʠ ʫ ʤʣʘʹʦʿ ʧʦʧʫʣʘʮʠʿʠ. ʋ ʉʨʙʠʿʠ ʪʘ ʩʪʦʧʘ ʿʝ ʦʢʦ 25% (ʩʪʦʧʘ ʫʢʫʧʥʝ 
ʥʝʟʘʧʦʩʣʝʥʦʩʪʠ ʩʝ ʧʨʦʮʝˁʫʿʝ ʥʘ ʦʢʦ 10%) ʘ ʫ ʊʫʨʩʢʦʿ 33,2%. ʅʝʤʘʯʢʦ ʧʨʠʚʨʝʜʥʦ 
ʦʢʨʫʞʝˁʝ ʫʯʝʩʪʚʫʿʝ ʫ ʜʫʘʣʥʦʤ ʦʙʨʘʟʦʚʘˁʫ ʩʘ ʦʢʦ 20% ʢʦʤʧʘʥʠʿʘ (ʧʨʝʢʦ 400 000) ʠ 
ʦʙʫʭʚʘʪʘ ʧʨʝʢʦ ʧʦʣʘ ʤʠʣʠʦʥʘ ʫʯʝʥʠʢʘ. ʆʜ ʪʦʛʘ, 74% ʩʝ ʜʠʨʝʢʪʥʦ ʟʘʧʦʰˀʘʚʘ ʧʦ 
ʟʘʚʨʰʝʪʢʫ ʰʢʦʣʦʚʘˁʘ. ʅʝʤʮʠ ʩʤʘʪʨʘʿʫ ʜʘ ʿʝ ʪʘ ʯʠˁʝʥʠʮʘ ʟʘʩʣʫʞʥʘ ʟʘ ʩʪʦʧʫ 
ʥʝʟʘʧʦʩʣʝʥʦʩʪʠ ʦʜ 3% (ʜʨʫʛʘ ʫ ɽʚʨʦʧʠ, ʠʟʘ ʏʝʰʢʝ) ʠ ʩʪʦʧʫ ʥʝʟʘʧʦʩʣʝʥʝ ʤʣʘʹʝ 
ʧʦʧʫʣʘʮʠʿʝ ʢʦʿʘ ʿʝ ʦʢʦ 11%.  

ʅʝʤʘʯʢʘ ʿʝ ʜʫʘʣʥʦ ʦʙʨʘʟʦʚʘˁʝ ʧʦʯʝʣʘ ʜʘ ʫʚʦʜʠ 1969. ʛʦʜʠʥʝ, ʢʘʜʘ ʿʝ 
ʫʩʧʦʩʪʘʚˀʝʥʘ ʩʪʘʥʜʘʨʜʠʟʦʚʘʥʘ ʨʝʛʫʣʘʪʠʚʘ. ɿʘʢʦʥ ʦ ʩʪʨʫʯʥʦʤ ʦʙʨʘʟʦʚʘˁʫ ʿʝ 2002. 
ʛʦʜʠʥʝ ʧʨʝʪʨʧʝʦ ʚʝʣʠʢʝ ʠʟʤʝʥʝ ʘ 2020. ʥʝʰʪʦ ʤʘˁʝ. ʉʨʙʠʿʘ ʿʝ ʜʦʥʝʣʘ ɿʘʢʦʥ ʦ 
ʜʫʘʣʥʦʤ ʦʙʨʘʟʦʚʘˁʫ 2017. ʛʦʜʠʥʝ, ʩ ʪʠʤ ʰʪʦ ʿʝ 2019. ɿʘʢʦʥ ʧʨʝʪʨʧʝʦ ʥʝʢʝ ʠʟʤʝʥʝ. 
ʅʘʮʠʦʥʘʣʥʠ ʤʦʜʝʣ ʜʫʘʣʥʦʛ ʦʙʨʘʟʦʚʘˁʘ ʉʨʙʠʿʝ, ʠʘʢʦ ʩʝ ʦʩʣʘˁʘ ʥʘ ʠʩʢʫʩʪʚʘ ʜʨʫʛʠʭ 
ʟʝʤʘˀʘ (ʐʚʘʿʮʘʨʩʢʝ, ʅʝʤʘʯʢʝ ʠ ɸʫʩʪʨʠʿʝ) ʧʨʠʣʘʛʦʹʝʥ ʿʝ ˁʝʥʠʤ ʧʦʪʨʝʙʘʤʘ ʠ 
ʢʘʨʘʢʪʝʨʠʩʪʠʢʘʤʘ, ʧʦʩʝʙʥʦʩʪʠʤʘ ʠ ʢʘʧʘʮʠʪʝʪʠʤʘ ʧʨʠʚʨʝʜʝ ʠ ʢʘʨʘʢʪʝʨʠʩʪʠʢʘʤʘ 
ʧʦʩʪʦʿʝ˂ʠʭ ʩʨʝʜˁʠʭ ʩʪʨʫʯʥʠʭ ʰʢʦʣʘ. ɼʫʘʣʥʠ ʤʦʜʝʣ ʫ ʉʨʙʠʿʠ ʿʝ ʜʦ ʩʘʜʘ 
ʠʤʧʣʝʤʝʥʪʠʨʘʥ ʫ 165 ʰʢʦʣʘ ʠ ʫ 65 ʦʙʨʘʟʦʚʥʠʭ ʧʨʦʬʠʣʘ, ʘ ʫ ˁʝʤʫ ʫʯʝʩʪʚʫʿʝ 850 
ʢʦʤʧʘʥʠʿʘ ʠ ʦʢʦ 13 000 ʫʯʝʥʠʢʘ.  

            
ʉʣʠʢʘ 2 ï ʉʪʦʧʘ ʫʢʫʧʥʝ ʥʝʟʘʧʦʩʣʝʥʦʩʪʠ ʠ ʩʪʦʧʘ 
ʥʝʟʘʧʦʩʣʝʥʦʩʪʠ ʤʣʘʹʝ ʧʦʧʫʣʘʮʠʿʝ ʫ ɽʚʨʦʧʠ, ʅʝʤʘʯʢʦʿ, 
ʊʫʨʩʢʦʿ ʠ ʉʨʙʠʿʠ 
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ɿʘʢˀʫʯʘʢ   

ʋ ʧʦʨʝʹʝˁʫ ʩʘ ʅʝʤʘʯʢʠʤ ʤʦʜʝʣʦʤ, ʜʫʘʣʥʠ ʤʦʜʝʣ ʫ ʉʨʙʠʿʠ ʿʝ ʥʦʚʠʥʘ, ʘʣʠ ʛʘ ʩʚʝ 
ʚʠʰʝ ʰʢʦʣʘ ʫʚʦʜʝ ʫ ʩʚʦʿʫ ʦʙʨʘʟʦʚʥʫ ʧʨʘʢʩʫ. ɿʘ ʧʦʪʨʝʙʝ ʰʢʦʣʝ, ʨʦʜʠʪʝˀʘ ʠ ʫʯʝʥʠʢʘ, 
ʦʙʝʟʙʝʹʝʥʠ ʩʫ ʘʜʝʢʚʘʪʥʠ ɺʦʜʠʯʠ ʠ ʨʘʟʥʘ ʣʠʪʝʨʘʪʫʨʘ, ʤʝʹʫʪʠʤ, ʠʩʢʫʩʪʚʘ ʠʟ ʧʨʚʝ ʨʫʢʝ 
ʩʫ ʚʠʰʝ ʥʝʛʦ ʜʦʙʨʦʜʦʰʣʘ, ʧʦʛʦʪʦʚʦ ʘʢʦ ʿʝ ʤʦʜʝʣ ʫ ʧʨʠʤʝʥʠ 50 ʛʦʜʠʥʘ, ʢʘʦ ʰʪʦ ʿʝ 
ʩʣʫʯʘʿ ʩʘ ʅʝʤʘʯʢʦʤ. ʀʩʢʫʩʪʚʘ ʢʦʿʘ ʩʫ ʥʘʩʪʘʚʥʠʮʠ ɾʝʣʝʟʥʠʯʢʝ ʪʝʭʥʠʯʢʝ ʰʢʦʣʝ 
ʧʦʜʝʣʠʣʠ ʩʘ ʢʦʣʝʛʘʤʘ ʠʟ ʅʝʤʘʯʢʝ ʠ ʊʫʨʩʢʝ ʩʫ ʜʨʘʛʦʮʝʥʘ. ɼʠʩʢʫʪʫʿʫ˂ʠ ʩʘ ʢʦʣʝʛʘʤʘ ʠʟ 
ʩʚʦʿʝ ʰʢʦʣʝ, ʫ ʧʨʦʮʝʩʫ ʜʠʩʝʤʠʥʘʮʠʿʝ, ʥʘʩʪʘʚʥʠʮʠ ʦʙʫʭʚʘ˂ʝʥʠ ʧʨʦʿʝʢʪʦʤ ʩʫ ʜʦʰʣʠ ʜʦ 
ʥʝʢʦʣʠʢʦ ʚʘʞʥʠʭ ʟʘʢˀʫʯʘʢʘ ʢʦʿʠ ʤʦʛʫ ʜʘ ʩʝ ʧʨʝʠʥʘʯʝ ʫ ʩʤʝʨʥʠʮʝ ʧʨʠ ʠʤʧʣʝʤʝʥʪʘʮʠʿʠ 
ʜʫʘʣʥʦʛ ʤʦʜʝʣʘ. 

ʅʝʤʮʠ ʩʣʘʙʦʩʪ ʩʚʦʛ ʜʫʘʣʥʦʛ ʤʦʜʝʣʘ ʚʠʜʝ ʫ ʤʘˁʢʘʚʦʿ ʩʘʨʘʜˁʠ ʰʢʦʣʝ ʠ ʢʦʤʧʘʥʠʿʝ 
ʢʦʿʘ ʩʝ ʩʚʦʜʠ ʥʘ ʜʚʘ ʩʫʩʨʝʪʘ ʛʦʜʠʰˁʝ. ʅʘʩʪʘʚʥʠʮʠ ʩʫ ʩʪʘʚʘ ʜʘ ʿʝ ʫ ʊʫʨʩʢʦʿ ʪʘ ʩʘʨʘʜˁʘ 
ʙʦˀʝ ʦʨʛʘʥʠʟʦʚʘʥʘ ʠ ʙʦˀʝ ʨʝʛʫʣʠʩʘʥʘ. ʂʦʦʨʜʠʥʘʪʦʨʠ ʠʤʘʿʫ ʢʦʥʩʪʘʥʪʘʥ ʫʚʠʜ ʫ 
ʥʘʧʨʝʜʦʚʘˁʝ ʫʯʝʥʠʢʘ ʪʦʢʦʤ ʫʯʝˁʘ ʢʨʦʟ ʨʘʜ, ʿʝʨ ʩʫ ʫ ʦʙʘʚʝʟʠ ʜʘ ʧʦʩʝ˂ʫʿʫ ʫʯʝʥʠʢʝ ʫ 
ʢʦʤʧʘʥʠʿʠ, ʘ ʫʯʝʥʠʮʠ ʠʤʘʿʫ ʦʙʘʚʝʟʫ ʜʘ ʚʦʜʝ ʜʥʝʚʥʠʢʝ ʩʚʦʛ ʙʦʨʘʚʢʘ ʫ ʧʨʝʜʫʟʝ˂ʫ. 
ɾʝʣʝʟʥʠʯʢʘ ʪʝʭʥʠʯʢʘ ʰʢʦʣʘ ʫ ʧʨʝʪʭʦʜʥʦʤ ʧʝʨʠʦʜʫ ʠʤʘ ʜʦʙʨʘ ʠʩʢʫʩʪʚʘ ʫ 
ʦʨʛʘʥʠʟʦʚʘˁʫ ʧʨʘʢʪʠʯʥʝ ʥʘʩʪʘʚʝ ʫ ʞʝʣʝʟʥʠʯʢʠʤ ʧʨʝʜʫʟʝ˂ʠʤʘ, ʘ ʦʨʛʘʥʠʟʘʮʠʦʥʠ 
ʤʦʜʝʣ ʿʘʢʦ ʣʠʯʠ ʥʘ ʪʫʨʩʢʠ ʠ ʧʦ ʧʠʪʘˁʫ ʦʙʘʚʝʟʘ ʥʘʩʪʘʚʥʠʢʘ, ʠ ʧʦ ʧʠʪʘˁʫ ʦʙʘʚʝʟʘ 
ʫʯʝʥʠʢʘ. ʉʘʛʣʝʜʘʚʘʿʫ˂ʠ ʿʝʜʘʥ ʥʝ ʪʘʢʦ ʜʦʙʘʨ ʧʨʠʤʝʨ ʠ ʿʝʜʘʥ ʧʨʠʤʝʨ ʧʨʘʢʩʝ ʢʦʿʠ ʠʤ ʿʝ 
ʚʨʣʦ ʧʨʝʧʦʟʥʘʪˀʠʚ, ʥʘʩʪʘʚʥʠʮʠ ʩʫ ʦʚʫ ʜʠʤʝʥʟʠʿʫ ʜʫʘʣʥʦʛ ʤʦʜʝʣʘ ʧʨʝʧʦʟʥʘʣʠ ʢʘʦ 
ʢˀʫʯʥʫ ʟʘ ʧʦʩʪʠʟʘˁʝ ʧʦʟʠʪʠʚʥʠʭ ʝʬʝʢʘʪʘ ʜʫʘʣʥʦʛ ʤʦʜʝʣʘ.  

ɱʦʰ ʿʝʜʥʫ ʚʘʞʥʫ ʜʠʤʝʥʟʠʿʫ ʥʘʩʪʘʚʥʠʮʠ ʩʫ ʧʨʝʧʦʟʥʘʣʠ ʫ ʟʘʢʦʥʩʢʦʿ ʨʝʛʫʣʘʪʠʚʠ ʢʦʿʘ 
ʧʨʘʪʠ ʜʫʘʣʥʠ ʤʦʜʝʣ ʫ ʉʨʙʠʿʠ. ɼʦʢ ʿʝ ʧʨʘʢʪʠʯʥʘ ʥʘʩʪʘʚʘ ʫ ʢʣʘʩʠʯʥʠʤ ʦʙʨʘʟʦʚʥʠʤ 
ʧʨʦʬʠʣʠʤʘ ʨʝʛʫʣʠʩʘʥʘ ʇʨʘʚʠʣʥʠʢʦʤ ʦ ʧʨʘʢʪʠʯʥʦʿ ʥʘʩʪʘʚʠ, ʫ ʩʣʫʯʘʿʫ ʜʫʘʣʥʦʛ 
ʤʦʜʝʣʘ, ʦʙʘʚʝʟʝ ʩʚʠʭ ʫʯʝʩʥʠʢʘ ʫ ʜʫʘʣʥʦʤ ʦʙʨʘʟʦʚʘˁʫ ʩʫ ʨʝʛʫʣʠʩʘʥʝ ɿʘʢʦʥʦʤ ʦ 
ʜʫʘʣʥʦʤ ʦʙʨʘʟʦʚʘˁʫ. ʋ ʩʚʝ ʪʨʠ ʟʝʤˀʝ ʿʝ ʪʘ ʧʨʘʚʥʦ ʨʝʛʫʣʘʮʠʦʥʘ ʜʠʤʝʥʟʠʿʘ ʚʠʜˀʠʚʘ.    

ʂʨʦʟ ʨʘʟʛʦʚʦʨ ʩʘ ʫʯʝʥʠʮʠʤʘ ʫ ʦʙʝ ʟʝʤˀʝ, ʥʘʩʪʘʚʥʠʮʠ ʩʫ ʩʘʟʥʘʣʠ ʜʘ ʩʫ ʫʯʝʥʠʮʠ 
ʫʛʣʘʚʥʦʤ ʟʘʜʦʚʦˀʥʠ ʦʙʨʘʟʦʚʘˁʝʤ ʢʦʿʝ ʩʪʠʯʫ ʠ ʥʘʯʠʥʦʤ ʥʘ ʢʦʿʠ ʛʘ ʜʦʙʠʿʘʿʫ. ʋʯʝˁʝʤ 
ʢʨʦʟ ʨʘʜ, ʫʯʝʥʠʢ ʝʬʠʢʘʩʥʠʿʝ ʩʘʛʣʝʜʘʚʘ ʣʠʯʥʝ ʧʦʪʝʥʮʠʿʘʣʝ, ʩʪʠʯʝ ʩʘʤʦʧʦʫʟʜʘˁʝ ʜʘ 
ʨʘʜʥʝ ʟʘʜʘʪʢʝ ʠ ʦʙʘʚʝʟʝ ʩʘʤʦʩʪʘʣʥʦ ʦʙʘˀʘ. ʋʧʦʟʥʘʿʝ ʩʝ ʩʘ ʩʚʝʪʦʤ ʨʘʜʘ, ʢʣʠʤʦʤ ʫ 
ʧʨʝʜʫʟʝ˂ʫ, ʬʦʨʤʠʨʘ ʪʘʯʥʫ ʩʣʠʢʫ ʰʪʘ ʤʦʞʝ ʜʘ ʦʯʝʢʫʿʝ ʫ ʙʫʜʫ˂ʥʦʩʪʠ.ʰʪʦ ʤʫ ʧʨʫʞʘ 
ʰʠʨʫ ʦʩʥʦʚʫ ʟʘ ʥʝʢʝ ʙʫʜʫ˂ʝ ʠʟʙʦʨʝ ʫ ʞʠʚʦʪʫ, ʰʪʦ ʿʝ, ʤʦʞʜʘ, ʠ ʥʘʿʚʝ˂ʘ ʧʨʝʜʥʦʩʪ 
ʜʫʘʣʥʦʛ ʦʙʨʘʟʦʚʘˁʘ. 
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5.DUAL EDUCATION IN GERMANY, 
TURKEY AND SERBIA 

- EXPERIENCES FROM THE MOBILITY PROJECT- 

 

Summary: Teachers of the Railway Technical School had prepared and planned the Mobility 
Project, which was carried out with the support of European Union funds. Seven 
school teachers visited secondary vocational schools in Germany and Turkey. By 
observing the work of the school, talking with teachers and students, and visiting 
classes, the teachers gained an insight into the characteristics of dual education in 
Germany and Turkey. The knowledge gained through the implementation of the 
Project will help school teachers in the upcoming implementation of dual education 
for their educational profiles, which was the primary goal of the project. 

Keywords: Educational system, secondary vocational school, work-based learning, dual 
education, instructor, coordinator. 

Introduction 

In order to facilitate and successfully overcome the challenges of the upcoming 
implementation of dual education, as part of the Mobility Project New Knowledge for the New 
Rail Age,trainingswere organized in Germany and Turkey for the teachers of the Railway 
Technical School. The project was planned, organized and implemented by the School's 
International Cooperation Team. Seven school teachers, all teachers of professional subjects 
and practical training, and all electrical, mechanical and traffic engineers, participated in the 
Mobility Project. 

The goals of the project were not only to gain insight into the functioning of dual education 
systems in Germany and Turkey and to recognize the organizational and practical aspects of 
their implementation, but also to observe various forms of adaptation of dual education and 
training to different educational environments. Likewise, and perhaps most importantly, gaining 
knowledge about models of cooperation between schools and companies and elucidating the 
key problems accompanying that cooperation, so that these problems could be prevented. 

Practical aspects of implementation were planned to be observed through visits to 
schools. In order to foster educational skills, the teachers visited two schools in Berlin and one 
educational center in Bursa, Turkey. Teachers visited classes, talked with students and 
exchanged experiences with colleagues. 
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By using the opportunities provided by the EU for teachers, and through the activities 
planned by the Project, the competences of teachers needed for the implementation of dual 
education have been improved. However, the participation of students is also envisionedwithin 
the Erasmus+ program. Thus, a mobility project for students, in which they will be able to 
conduct professional practice abroad, has been approved to our school. 

The authorsô intention is to present the experiences gained within this project, to present 
the educational systems in these three countries in a comparative manner, but with an emphasis 
on secondary education and especially on the dual system within it, as well asto point out the 
perceived problems of the implementation of dual education. We are convinced that these 
experiences can help any school that is preparing to implement a dual system for the education 
of its students. 

 

Educational systems of Germany, Turkey and Serbia 

The educational systems in these three countries are, understandably, very different, 
regarding both the structure and organization. However, the contents available to students are 
appropriate for their age, and no matter what the schools are called and whatever organizational 
unit they belong to, every educational system is structured to follow the natural psychophysical 
and mental development of students. 
 

Figure 1 ï Organizational structures of the educational systems of Germany, Turkey and 
Serbia 

 

The basic characteristic of the education system in Germany is that its structure varies 
depending on the federal province a school is located in. The teachers of the Railway Technical 
School visited Berlin, so the information and impressions obtained refer to the Brandenburg 
Province. The Federal Government participates mainly in the legislation frameworkof the 
system. In Turkey, the structure of the system is uniform in the whole country and under the 
jurisdiction of the Government. The structure of the Education System in the Republic of Serbia 
is uniform throughout its territory, although there are differences in operational planning between 
Central Serbia and its provinces due to the multi-ethnic populationstructure. 
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Education is free in all three countries, except for private schools and private universities. 
In addition to formal education,in Turkey there is also informal education in the form of public 
trainings, apprenticeships, training for certificates, etc. Training as a form of education also 
exists in Serbia, and is implemented in schools, as well as in private institutions certified for 
educational training programs, under the jurisdiction of educational authorities (Ministry of 
Education). 

Secondary education in Germany hastwo levels. The first phase begins with two classes 
of orientation stage, which are the same for everyone. After that, students start their education 
in one of the following types of schools: vocational schools (Hauptschule,Realschule), 
gymnasiums (Gymnasium) and combined schools (Gesamtschule). Vocational schools usually 
last three or four years. In the second phase, the following schools are available to students: 
vocational school (Berufsschule, Berufsfachschule), higher technical school (Fachoberschule) 
and various forms of preparation in schoolsfor the University, which are available in 
gymnasiums and some combined schools. 

There are the following types of schools in Turkey: high schools, vocational schools, police 
and military schools, teacher training schools, art and religious schools. Studentsexit secondary 
education at the age of 17, and then either continue higher education or enter the labor market. 
The school system in Serbia is more similar to Turkey than to Germany. Secondary education 
in Serbia includes gymnasiums, vocational schools, and various vocational and art schools 
(e.g.music school). 

It can be saidthatin these three educational systems, the assessment is completely 
different. In Turkey, grading is in percentages. In secondary education, the minimum for passing 
in professional subjects is at least 50%, and for general education subjects it can be less than 
half. In the German education system, the grades awarded go from 1 to 6, where 1 is the highest 
and 6 the lowest. Grades 5 and 6 are for failing. In the highest grades of gymnasium, students 
are graded with points, where each grade carries a certain number of points. It is allowed to 
vary the grades with + and -. At the university level, grades go from 1 to 5. Grading in Serbia 
goes from 1 to 5 in primary and secondary education, where grade 1 is non-passable and grade 
5 is excellent. In higher education, grading goes from 6 to 10, where ten is the highest 
grade.Fact that an excellent grade in secondary education is non-passable at colleges, is a 
never-ending source of jokes. 

The teachers participating in themobility project noticed another difference, related to 
inclusion, which is especially visible in Serbian and German schools. With the ratification of the 
United Nations Convention on Special Needs Persons Rights,inclusion is introduced in Serbian 
education system in 2009. Inclusion involves students struggling with learning, for any reason; 
students from sensitive and marginalized groups and students with low socio-economic 
statusare often included. Germany, despite being the member of the European Union, and 
suffering criticism, has retained special schools in its educational systemfor students with 
learning disabilities and special physical problems. Inclusion procedures are mainly applied for 
the integration of a large number of refugees. 

When it comes to the motivation of educators, Germany and Turkey are similar - they have 
highly motivated teachers, although for different reasons. One of the students in the German 
school said that his life goal was to become a teacher, as teachers in Germany are well paid. 
In Turkey everyone would like to teach, but not so much because of the salary; rather due to 
prestige an educator has. In Serbia, neither of these two motivating factors has yet 
beenobserved to a significant extent. 
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Dual education in Germany, Turkey and Serbia 

Dual education is a teaching model that is implemented through theoretical teaching 
and exercises at school, and through work-based learningin the company. There are, 
therefore, two structural and functional components of education: 

1. theoretical component takes place in school, in its classrooms, workshops, 
laboratories; it is based on the curriculum; the participant has status of a student; 

2. practical component is implemented through work at a real workplace, workshop or 
laboratory in the company; it is based on legislationspecific to that form of education; the 
student has the status of apprentice or trainee; 

A secondary school can educate students both through the dual model of education 
and through the classical one. Schoolscan do it simultaneously, depending on the student's 
interests. The essential difference in these two models is how to implement the practical 
component, as well as in the legislation framework regarding the practical training process. 
The theoretical component is generally the same. 

In Serbia, for both classical and dual educational profiles, theoretical teaching is 
regulated by the Law on Foundations of The Education System, Law on Secondary 
Education and Upbringing, Law on Dual Education, Law on Adult Education, and Law on 
National Framework for Qualifications of The Republic of Serbia, bylaws, rulebooks etc.The 
only difference is related to the practical part. With classic profiles, the practical part of 
education is regulated by the Regulations on practical teaching and professional practice, 
which, being as it is, imposes on schools the obligation to take independent actions in order 
to find partner companies and individual employees in these companies willing to mentor 
students on practical training.In the case of the dual model, the Serbian Chamber of 
Commerce plays the role of an intermediary between the school and the companies, and 
their cooperation is defined by the Law on Dual Education and accompanying bylaws and 
rulebooks. The Chamber of Commerce also accredits companies that have expressed 
intentions to participate in dual education, and conductstraining of the employees who will 
participate in education. 

 In Germany, the Chamber of Commerce also monitors and registers companies and 
controls learning process in companies. The government and social partners negotiate and 
approve new training standards, with the support of the Federal Institute for Vocational 
Education and Training. The government adapts the FrameworkCurriculum to the newly 
defined standards, which are then incorporated into the Training Regulations (for the 
practical part in the company) and the Curriculum and Timetable (for the theoretical part at 
school). The Training Regulations contain the occupation title, training profile, content, time 
frame, training plan and examination requirements. Curriculum in the vocational school 
provides the professional theoretical knowledge. The standards are defined by the 
Framework Curriculum through learning goals, contents and learning areas. The standards 
are valid on federal level. 

In Germany, the dual model of education is provided for students at the second stage 
of secondary education, i.e. for ages 16 to 19. The application procedure is very simple; 
however, the student is obliged to find a company for work-based learning by himself, 
without an intermediary. In Serbia, Chamber of Commerce once more acts as 
intermediaryand provides schools with a list of companies available for training. The school 
is required to form a Career Guidance and Counseling Team, which is obliged to help 
students in choosing a company, but also the companies to choose students. The dual 
model is designed for students aged 15 to 19, which is the age of high school students in 
Serbia. In Turkey, the dual education is provided only during the last year of schooling, 
except for highly deficient occupations, where work-based learning begins earlier. 
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In all three countries the dual model is implemented with the student being at school 
for a certain number of days and the rest of the working week in practical trainingat the 
company. In Turkey a student spends three days a week in the company and two days in 
school. In Serbia, the number of days in the company varies by grade and type of 
educational profile. For some educational profiles, the practical part starts in the second 
grade, with one day in a company, and gradually increases until the fourth grade. It is similar 
in Germany. 

A school in Serbia is obliged to appoint one of its employees as a coordinator for dual 
education. This is usually a teacher of practical subjects; in cooperation with the instructor, 
coordinator plans, monitors, implements and evaluates learning in the company. An 
instructor is a company employeeensuringthat the contents prescribed by the plan of work-
based learning are implemented. The coordinator and the instructor collaborate in the 
evaluation process. The company is obliged to provide a sufficient number of licensed 
instructors. Instructors acquire a license through training provided by the Chamber of 
Commerce and by passing an instructor exam. In Turkey, the principle is similar to Serbian 
- the instructor is an employee of the company who obtained a license through training and 
exams organized by the Chamber of Commerce. Training for instructors is financed from 
EU funds. The coordinator is a teacher of vocational subjects who is obliged to visit all the 
work places where students are trainedonce a week and, in cooperation with the instructor, 
monitors student attendance, engagement and achieving goals of work-based learning. 
German schools also have an employee who is in charge of cooperating with the instructor; 
in conversations with German colleagues, however, an impression was acquired of 
deficiency of this form of cooperation, taking place sporadically and rarely (once per 
semester) and mainly refer to assessment of students. 

Another important obligation of the company is to provide all the protective equipment 
and means for a designated workplace to the student work-based learning - this aspect is 
the same in all three countries. The coordinator and the instructor are responsible for safety 
and health of the students during learning being in accordance with the regulations; this is 
present in all three countries. 

Schooling in the dual system implies that the student-trainee receives a certain 
financial compensation for work-based learning. In Germany, according to their contracts, 
students receive a remuneration, usually around 300-900 euros per month; payments have 
the character of a student loan or scholarship. In Serbia, students are paid a fee for each 
hour of work-based learning, at least 70% of the minimum wage determined on national 
level. In Turkey, a student receives 30% of the average company income; funds are provided 
by the state if the company has less than 20 employees, while larger companies provide the 
funds for their students. In addition to financial support, companies also provide material 
support (paid transportation, food expenses, etc.) to their apprentices. 

The Serbian model of dual education foresees the signing of two contracts. The first is 
the Contract on Dual Education and is signed between the school and the company. The 
contract contains information about the company and the school, which educational profile it 
refers to, the obligations of the company and the school, the number of students, the number 
of available licensed instructors, the duration of the contract, and the like. The contract is 
usually valid for three or four years, as long as the educational cycle lasts in Serbia. The 
second is the Contract on Work-based Learning and is signed by the company and the 
student. In addition to information about the student, parent (or guardian), employer, school 
and educational profile, it must also contain a confirmation that the student meets the health 
requirements for the profile in which he is studying and other obligations of the student; the 
obligations of the employer that are highlighted in the Contract refer to the Plan of training, 
financial and material security of students, and the duration of the contract. In Germany, after 
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finding a suitable company, the student signs a Training Agreement with it, which includes the 
content of the training, schedule, duration, remuneration and benefits of the student-trainee. 
A similar contract is signed in Turkey, but between the company and the parents, since 
students in Turkey are younger than in Germany and Serbia. 

Effects of dual education 

Dual education is considered economical because of reductionof costs that the state 
would allocate for equipping classrooms and workshops for practical training. The 
advantage of this model can be seen in the provision of qualified workers in accordance with 
the needs of the labor market; also, in the early contact of students with the working 
environment;it is considered to be an initiating factor for developing entrepreneurship among 
young people, thus encouraging them to start their own business. 

 

 

 

Figure 2 - Overall unemployment rate and the 
unemployment rate of the younger population in Europe, 
Germany, Turkey and Serbia 
 

Basically, it is considered that dual education can effectively reduce the unemployment 
rate in the younger population. In Serbia, that rate is around 25% (the total unemployment 
rate is estimated at around 10%) and in Turkey it is 33.2%. The German business 
environment participates in dual education with about 20% of companies (over 400,000) and 
includes over half a million students. After completing their education, 74% students are 
directly employed. Germans believe that this fact is responsible for the unemployment rate 
of 3% (second in Europe, after the Czech Republic) and the unemployment rate of the 
younger population, which is around 11%. 

Germany started the introduction of dual education in 1969, when standardized 
regulations were established. The Law on Vocational Education underwent major changes 
in 2002 and slightly less in 2020. Serbia passed the Law on Dual Education in 2017, with 
the fact that in 2019 the Law underwent some changes. The national model of dual 
education in Serbia, although relies on the experiences of other countries (Switzerland, 
Germany and Austria), is adapted to its needs and characteristics, the peculiarities and 
capacities of the economy and the characteristics of existing secondary vocational schools. 
The dual model in Serbia has been implemented in 165 schools and in 65 educational 
profilesso far, with participation of 850 companies and about 13,000 students. 
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Conclusion 

Compared to the German model, the dual model in Serbia is a novelty, but more 
schools are introducing it into their educational practice. Adequate guides and extensive 
literature are provided for schools, parents and students. First-hand experiences, however, 
are more than welcome, especially if the model has been in use for 50 years, as is the case 
with Germany.  

The experiences that the teachers of the Railway Technical School shared with their 
colleagues from Germany and Turkey are valuable. Discussing with colleagues from their 
school, in the process of dissemination, the teachers participatedin the project reached 
several important conclusions that could be helpful forimplementation of the dual model. 

The German teachers identify the lack of cooperation between the school and the 
company, which is limited to two meetings a year, as the weakness of their dual model. The 
teachers are of the opinion that in Turkey this cooperation is better organized and better 
regulated. The coordinators have a constant insight into the students' progress during work-
based learning, since they are obliged to visit the students in the company, and the students 
are obliged to keep diaries of their achievements in the company. So far the Railway 
Technical School has hadgood experience in organizing practical training in railway 
companies, and the organizational model is very similar to the Turkish one, both in terms of 
teacherôs and studentôs obligations. Looking at one not-so-good example and one example 
of practice they are familiar with, the teachers acknowledge this dimension of the dual model 
as crucial for gaining positive effects of the dual model. 

Another important dimension recognized by the teachers is in the legislation that 
follows the dual model in Serbia. While practical training in classic educational profiles is 
regulated by the Regulations on practical teaching and professional practice, the obligations 
of all participants in dual education are regulated by the Law on Dual Education. The 
legislation dimension is visible in all three countries. 

Talking with students in both countries, teachers learned that students are generally 
satisfied with the education they receive and the way they receive it. By work-based learning, 
the student perceives his/her ownpotentials more effectively, gains confidence to handle 
work tasks and other obligations independently. He gets to know the world of work, the 
climate in the companyandcreate an accurate picture of what he can expect when he gets 
a job. Moreover, it gives him/her a broader basis for some choices in the future, which is 
perhaps the biggest advantage of dual education. 
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6.STRUĻNE EKSKURZIJE I 
NJIHOVO IZVOņENJE 

 
 

1. Uvod 

Struļne ekskurzije ļine kompleksan oblik putovanja koji podrazumijeva primjenu 

raznovrsnih nastavnih metoda: neposredno posmatranje geoprostora, radnih mjesta i 

postupaka rada na njima, istraģivaļki razgovor, koriġĺenje razliļitih instrumenata, 

kartografski rad, grafiļko prikazivanje, nastavni razgovor, izlaganje, obavljanje pojedinih 

radnji na radnom mjestu, objaġnjavanje, opisivanje, referati uļenika itd. Njihova didaktiļko-

metodiļka uloga u realizaciji obrazovno-vaspitnog procesa se ogleda u aktivizaciji logiļkog 

miġljenja i razvijanju vizuelnog pamĺenja kod uļenika. Kroz realizaciji struļnih ekskurzija 

maksimalno se aktiviraju uļeniļke sposobnosti i mobiliġu nastavniļki kapaciteti. Kod 

uļenika se razvija drugarstvo, solidarnost, organizovanost i tolerantnost, nauļni pogled na 

svijet, podstiļu se estetski i emocionalni doģivljaji. Povremene ekskurzije i izleti neposredno 

doprinose razvoju organizma uļenika, jaļanju i stabilizaciji njihovog emocionalnog ģivota. 

Ekskurzione aktivnosti doprinose da se nastavnici trajno usavrġavaju i da bolje upoznaju 

svoje uļenika ġto znaļajno podiģe emocionalnu i radnu klimu u uļionici po povratku sa 

struļnih ekskurzija. 
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2. Ġta je struļna ekskurzija? 

 

Struļna ekskurzija predstavlja kraĺe putovanje sa svrhom struļnog usavrġavanja po 

odreĽenom pitanju (ili viġe njih) iz odreĽene oblasti. Realizacija struļne ekskurzije 

podrazumijeva detaljno osmiġljavanje i samu organizaciju. U okviru struļne ekskurzije 

najļeġĺe se uspostavljaju kontakti i posjeĺuju privredni subjekti, koji se bave oblaġĺu, koja 

je tema predmeta (ili grupe predmeta) u okviru koga se organizuju struļne ekskurzije. 

Detaljno osmiġljavanje i organizacija podrazumijeva, sagledavanje sledeĺih aspekata: 

pravni osnov na drģavnom i meĽunarodnom nivou, zastupljenost ovog vida nastave u 

Obrazovnom programu, Godiġnji plan rada ġkole, plan rada aktiva, godiġnji i operativni 

planovi nastavnika koji realizuju struļnu ekskurziju, plan rada odjeljenske zajednice, 

roditeljski sastanci, kontakt sa privrednim subjektima na lokalu i na nivou drģave a preko 

njih ili samostalno ostvarivanje kontakata sa subjetima na meĽunarodnom nivou.  

U planiranju i organizaciji struļnih ekskurzija (bez obzira na broj dana) javljaju se 

administrativni i tehniļki problemi koji nijesu nereġivi, ali mogu sam proces sprovoĽenja 

veoma usloģniti. Veoma je vaģno da se pitanje organizacije struļnih ekskurzija ne 

formalizuje, veĺ shvati kao ozbiljna potreba ġkolovanja mladih ljudi. Pri tome se oļekuje da 

svi subjekti koji uļestvuju u realizaciji ove nastavne metode pokaģu svoju odgovornost. Pri 

realizaciji struļnih ekskurzija neophodno je pridrģavati se kodeksa ponaġanja koji je 

definisan od strane privrednog subjekta koji se poseĺuje. U okviru struļne ekskurzije 

najļeġĺe se poseĺuju privredni subjekti kod kojih je moguĺe provjeriti steļeno teoretsko 

znanje iz odreĽenih predmeta, ili pak subjekti (ili dogaĽaji) koji imaju ġiri znaļaj za veĺi broj 

uļenika razliļitih usmjerenja na obrazovnim programima iz oblasti saobraĺaja. 

Klasifikacija struļnih ekskurzija je mnogostruka.  

Prema predmetu prouļavanja struļne ekskurzije mogu biti: 

- tematske ï organizuju se radi obrade granskih sadrģaja (radna mjesta i objekati 

posmatranja, klimatoloġke, geomorfoloġke, pedoloġke, demogeografske, 

urbanogeografske, privredno geografske i sl.) i 

- regionalne ï organizuju se radi kompleksnog posmatranja i prouļavanja nekog 

predjela (bogatijeg su sadrģaja, traģe svestraniju pripremu, ļvrstu organizaciju, 

trajanje anganģovanosti uļenika). 

Prema didaktiļkoj namjeni ekskurzije mogu biti organizovane: 

- sa ciljem sticanja novih znanja, 

- sa ciljem utvrĽivanja steļenih znanja, 

- sa ciljem primjene steļenih znanja u praksi. 

Prema mjestu obavljanja ekskurzije se dijele na: 

- lokalne ï zaviļajne, vezane za geografsku sredinu u kojoj se nalazi ġkola, radna 

mjesta za koja se ġkoluju uļenici i najbliģa susjedna naselja  
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- zemaljske ï mogu da se odrģavaju na poļetku ili na kraju ġkolske godine u trajanju 

od oko sedam dana sa ciljem da se upoznaju partneri ġkole za ļije se potrebe ġkoluju 

naġi uļenici zanimljivi predjeli naġe zemlje i  

- meĽunarodne ekskurzije. 

 

Prema vremenu trajanja ekskurzije mogu biti: 

- u trajanju od 1 do 3 sata, 

- poludnevne, 

- jednodnevne, 

- viġednevne. 

 

3. Dobro pripremljena i realizovana struļna ekskurzija 

 

Priprema strulnih ekskurzija podrazumijeva nekoliko bitnih koraka koji se odnose na 

pripremu nastavnika, pripremu uļenika, realizaciju ekskurzije i postekskurzione aktivnosti. 

Pri struļnom planiranju ekskurzija (nastavnikova priprema) bitno je odrediti: 

- pravac kretanja; 

- izbor radnih mjesta i objekata posmatranja; 

- izbor oblika i metoda rada (opisivanje, pripovijedanje, dijalog, samostalno izlaganje 

uļenika, kombinovane metode itd.); 

- primjena odreĽenih nastavnih sredstava radi prezentacije onoga dijela stvarnosti koji 

se ne moģe vizuelno na terenu uoļiti. 

Nakon stvorenog plana putovanja, nastavnik pojedinaļno predviĽa ġta ĺe se obiĺi svakog 

dana i pravi detaljnu satnicu aktivnosti u toku svakog radnog dana. Planiranje terenskog 

rada mora biti vrlo precizno, tako da uļenici znaju ġta ĺe u svakom trenutku raditi. 

Vremenska artikulacija je veoma bitna stavka nastavniļke pripreme koja mu omoguĺava da 

odredi taļno vrijeme trajanja radnih aktivnosti na svakom pojedinaļnom radnom mjestu. 

Struļnu ekskurziju ne treba shvatiti kao lakġi nastavni rad koji pruģa moguĺnost odmora od 

nastave i uļenja, niti je potrebno tretirati kao metodu koja se nalazi na margini nastavnog 

rada, kao svojevrsno izletniļko putovanje radi odmora i rekreacije. Najbitnije je da na 

struļnoj ekskurziji postoji ļvrstoĺa reģima uļeniļkih zanimanja. Samo takav reģim 

obezbjeĽuje potrebnu disciplinu i bezbjednost svih uļesnika na ekskurziji. Bez njega nije 

moguĺe u potpunosti realizovati postavljene zadatke struļne ekskurzije. 

Po pripremi nastavnika pristupa se pripremi uļenika za njihova zaduģenja i izlaganje na 

ekskurziji. To podrazumijeva pripremne ļasove prije odlaska na ekskurziju sa jasno 

postavljenim zadacima i ciljevima koji se od uļenika oļekuju. Pri prezentaciji sadrģaja 

ekskurzionih tura, treba se oslanjati na primjenu modifikovane ilustrativno-demonstrativne 

metode u geografskom prostoru. Njena primjena ima osnovu u usmenom izlaganju uz 

izbjegavanje ļitanja referata. Potrebno je usmeno izlagati ono ġto je pripremljeno, dok pisani 

materijal moģe posluģiti kao eventualni podsjetnik za precizne (egzaktne) podatke, ili kao 

uputstvo za redosled izlaganja. 
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4. Svrha realizacije struļne ekskurzije 

Svrha realizacije struļnih ekskurzija je efikasno potvrĽivanje steļenih znanja u okviru 

teoretskog dijela nastavnog procesa kao i uspostavljanje ļvrste veze teorije i prakse. 

Struļne ekskurzije imaju i svoju ġiru druġtvenu dimenziju koja se svakako ne smije 

zanemariti. 

 

5. Prednosti i nedostaci 

Uļenici imaju moguĺnost da se na licu mjesta upoznaju sa proizvodnim procesom koji je 

tema odreĽenog predmeta ļime se ostvaruje bolja veza sa steļenim teoretskim znanjem. 

Uļenici stiļu nova praktiļna iskustva, razmjenjuju svoja znanja sa uļesnicima u 

proizvodnom 

ciklusu, dobijaju predstavu o svojim obavezama nakon zavrġetka ġkole, ostvaruju kontakt 

sa predstavnicima privrednog subjekta kao i uļenicima drugih ġkola koje ġkoluju uļenike za 

ista ili sliļna zanimanja  itd. 

Nedostaci se ogledaju uglavnom u finansijskim i organizaciono-tehniļkim aspektima 

realizacije. Srednje struļne ġkole najļeġĺe ne poseduju unapred odreĽene planove 

realizacije struļnih ekskurzija sa precizno definisanim zadacima, nosiocima i rokovima 

realizacije. Nije dobro organizovati struļne ekskurzije ad hoc bez definisanog sadrģaja. 

 

6. Znaļaj realizacije struļne ekskurzije 

 Uļenici koji uļestvuju u realizaciji struļnih ekskurzija imaju viġi nivo sposobnosti 

povezivanja teorije i prakse, precizniju sliku proizvodnog procesa u realnim uslovima i 

moguĺnost sagledavanja prednosti i nedostataka proizvodnje. Uļenici su informisaniji o 

specifiļnoj proizvodnji i nosiocima te proizvodnje u odreĽenoj regiji. Struļne ekskurzije se 

organizuju iskljuļivo kao grupna aktivnost koja je ujedno i najplodotvornija. Grupa za struļnu 

ekskurziju se formira najļeġĺe na osnovu broja uļenika u odjeljenju ili obrazovnom 

programu (posjeta proizvodnom subjektu), ili pak na osnovu zainteresovanosti uļenika za 

specifiļan vid struļne ekskurzije (posjeta sajmu automobila). Veliļina grupe je uslovljena 

ciljem same ekskurzije i planiranog naļina realizacije. U sluļaju kada su struļne ekskurzije 

iskljuļivo informativnog karaktera (uvid u odreĽeni proizvodni proces, posjeta sajmovima i 

drugim strukovnim manifestacijama) grupa moģe biti veĺa (do 50 uļenika). Ako je cilj 

ekskurzije detaljnije upoznavanje sa odreĽenim proizvodnim procesom, gdje se oļekuje 

aktivnije uļeġĺe uļenika u pojedinim fazama (diskusija, razgovor sa nosiocima proizvodnog 

procesa), grupe bi trebalo da budu manje (25 do 30 uļenika). Prevelike grupe oteģavaju 

kontrolu i realizaciju ekskurzije i dovode u pitanje efikasnost njene struļne svrsishodnosti. 

Struļne ekskurzije su znaļajna nastavna metoda u strukturi predmeta koji podrazumevaju 

primjenu praktiļnog znanja po odreĽenim tematskim cjelinama. U okviru ovih predmeta 

struļne ekskurzije treba da zauzmu znaļajno mjesto u realizaciji nastavnog procesa i 

doprinesu boljem povezivanju teorije i prakse. Struļne ekskurzije su vaģne za 

osavremenjivanje nastavnih programa i diverzifikaciju nastavnog procesa. Uļeġĺe u 

realizaciji nastavnog procesa zavisi prvenstveno od karakteristika sadrģaja predmeta ali i 
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drugih organizaciono-tehniļkih moguĺnosti. Zastupljenost u strukturi predmeta je do 20%. 

45 

U okviru ove metode najļeġĺe ne postoji prostor za samostalni rad uļenika, ali je veoma 

vaģno da svaki uļenik bude aktivan uļesnik tokom realizacije ekskurzije. Ocjenjivanje 

struļnih ekskurzija moģe biti od znaļaja za nastavno osoblje i uļenike. Nastavnik moģe 

ocijeniti ponaġanje i zainteresovanost uļenika tokom realizacije ekskurzije, ġto moģe biti 

sastavni dio konaļne ocjene u okviru odreĽenog predmeta. Sa druge strane, veoma je 

korisno da uļenici obave ocjenjivanje realizovane ekskurzije po unapred definisanom 

formularu i time ocijene kvalitet i svrsishodnost same ekskurzije, kao i znaļaj za 

unapreĽenje njihovih znanja. Ova ocjena moģe biti dobar pokazatelj nastavniku da li je 

ekskurzija dobro i kvalitetno osmiġljenja, ili treba raditi na njenom unapreĽenju (promjena 

vremena realizacije, veliļine grupe, objekata koji se obilaze itd.). Veoma je korisno da 

uļenici i nakon realizacije iznesu svoje miġljenje o struļnoj ekskurziji putem ocjenjivaļkog 

lista i diskusije sa odgovornim nastavnikom. Na ovaj naļin nastavniku se pruģa moguĺnost 

da ocijeni aktivnost uļenika tokom ekskurzije kao i nivo razumijevanja onoga ġto je viĽeno. 

Struļne ekskurzije mogu biti jednodnevne i viġednevne. Jednodnevne ekskurzije se 

realizuju najļeġĺe posjetom objekata, proizvoĽaļa ili kompanija, koji se nalaze u blizini 

srednje ġkole i koje je moguĺe obiĺi u toku jednog (radnog) dana. Pri realizaciji jednodnevnih 

ekskurzija potrebno je skoncentrisati se na manji broj objekata sa specifiļnom proizvodnjom. 

Organizacija i realizacija jednodnevnih ekskurzija nije previġe zahtjevna. Viġednevne 

ekskurzije (do tri dana) imaju ġire znaļenje i mogu se realizovati na ġirem podruļju u okviru 

sopstvene drģave, ili pak mogu imati i meĽunarodni karakter, ako se obilaze specifiļni 

proizvodni subjekti koji se nalaze u nekoj drugoj drģavi. Kada se realizuju viġednevne 

ekskurzije, potrebno je planirati obilazak ġto veĺeg broja razliļitih privrednih subjekata zbog 

efikasnosti same ekskurzije. Realizaciju viġednevnih ekskurzija treba da vodi tim struļnih 

ljudi koordinisan od strane odgovornog nastavnika.  

 

7. Znaļaj struļnih ekskurzija kao oblika vaspitno-obrazovnog rada 

  

Ļega se vi seĺate iz ġkole? Ġta je uticalo na to da budete ono ġto ste danas? Moģda 
je to bio neki grupni projekat, nastavnik koji vas je inspirisao, ekskurzija ili izlet. Moģda je to 
ļak bilo neġto ġto ste radili sami, van ġkole, nakon ġto ste uļili o odreĽenoj temi. Sigurno je 
bilo neļeg u vaġem ģivotu ġto je izazvalo vaġu strast ili probudilo radoznalost u vama! 
Svaki uļenik ulazi u uļionicu sa drugaļijim iskustvom. Znamo da uļenici s veĺim iskustvom 
bolje rade i uļe u ġkoli. Da bi bili uspjeġni, uļenici moraju da poveģu ono o ļemu su uļili sa 
svojim iskustvom, odnosno sa svojim svakodnevnim okruģenjem. Upravo su ekskurzije 
jedan od naļina da se ovaj cilj postigne. 
Mi kao nastavnici znamo da su ekskurzije vaģne, ali u ļemu se taļno ogleda njihov znaļaj?  
Ekskurzije su oblik vaspitno-obrazovnog rada koji se izvodi van uļionice. Didaktiļka 
vrijednost ekskurzije ogleda se u sledeĺem: radu na konkretnom radnom mjestu, direktnom 
posmatranju, produbljivanju i povezivanju ranijeg znanja i podizanju nivoa opġte kulture. 
Obiļno se kaģe: ĂVrijediġ onoliko koliko si vidio!ò. 
Ovo je jedan od najboljih alata koje moģemo koristiti da svakom uļeniku pruģimo iskustva 
iz stvarnog svijeta. Bilo da se radi o odlasku kod poslodavca u biblioteku, muzej, pozoriġte 
ili o obilasku istorijskog lokaliteta, svako iskustvo u kojem uļenik uļestvuje doprinosi 
njegovom razumijevanju svijeta i sticanju funkcionalnog znanja. Uļenici na taj naļin razvijaju 



XIII ʄɽɬʋʅɸʈʆɼɽʅ ʉʋʄʇʆɿʀʋʄ  ʀʥʪʝʨʜʠʩʮʠʧʣʥʘʨʥʦʩʪʠ ʥʘ ʣʦʛʠʩʪʠʢʘʪʘ ʠ 
ʩʦʦʙʨʘ˃ʘʿʦʪ  

 

   W W W . I L T - S Y M P O S I U M . O R G  94 

odgovornost prema buduĺem zanimanju patriotizam, solidarnost, humanizam, drugarstvo, 
poģrtvovanost, kolektivni duh, ģivotni optimizam i realno shvatanje ģivota. 
Kada uļenici napuste uļionicu i odu na ekskurziju, oni tada mogu da uoļe vezu izmeĽu 
onoga ġto su uļili u ġkoli i stvarnog svijeta. Poļinju da shvataju da ono ġto nauļe u uļionici 
moģe da im pomogne da rijeġe probleme koje vide oko sebe i da ima direktan uticaj na to 
kakvi ljudi ĺe postati. Uļenici produbljuju, proġiruju i obogaĺuju svoja iskustva podstaknuti 
da se interesuju za nova saznanja, kako bi nastavni sadrģaj povezali sa stvarnim svijetom i 
tako aktivno doprinijeli razvoju druġtva.  
Naġa drģava je bogata laboratorija za uļenje. Uļenici koji idu na ekskurzije postaju 
empatiļniji i tolerantniji i razvijaju vjeġtinu kritiļkog miġljenja. Ekskurzije uļenicima pruģaju 
priliku da razmiġljaju o razliļitim temama iz drugaļije perspektive. Na ovaj naļin kod uļenika 
se razvija sposobnost posmatranja, opaģanja i uoļavanja predmeta, objekata i pojava, 
sagledavanje i razumijevanje njihovih meĽusobnih veza i odnosa kako u prirodi tako i u 
druġtvu. 
Uļenje na ekskurzijama utiļe i na rezultate u ġkoli. Pored toga, ekskurzije su vaģne jer 
uļenici mogu da se bave nastavnim sadrģajima na razliļite naļine. One utiļu i na to da se 
uļenici sa veĺom sigurnoġĺu opredijele za ģivotni poziv, da njeguju upornost i istrajnost, 
navike, odgovornost, taļnost i vrijednost u radu, ali i da razvijaju smisao za lijepo, ljubav 
prema struci, prirodi i njenim ljepotama, tekovinama materijalne i duhovne kulture i 
umjetniļkom izraģavanju, kao i da uoļe ulogu ļovjeka i njegov uticaj na ģivotnu sredinu i 
moguĺnost njene zaġtite.  
Veĺina uļenika joġ od predġkolskog uzrasta veliki dio dana provodi u zatvorenim 
prostorijama, bez kretanja. Glavne aktivnosti su im druġtvene mreģe, gledanje TV-a, video-
igre i sliļno. Svakako da to negativno djeluje kako na zdravlje djece tako i na njihov 
cjelokupan psihofiziļki razvoj.  
Zato ekskurzije imaju svoje zdravstveno, pedagoġko i ġire druġtveno opravdanje, s obzirom 
na to da doprinose poboljġanju zdravlja i ukupnom psihofiziļkom razvoju uļenika. Napori 
druġtva treba da budu usmjereni na stvaranje optimalnih uslova za organizaciju ovog 
znaļajnog vida pedagoġke djelatnosti ġkole i drugih obrazovnih ustanova. 
Drģava u kojoj svako dijete ģivi je nevjerovatan resurs za proġirivanje njegovih 
znanja. Putem interneta ili u uļionici ne moģemo sve ljude upoznati niti sva mesta posjetiti.  
Naģalost, neke ekskurzije se ne povezuju sa onim ġto se uļi u ġkoli, a opravdanja se 

najļeġĺe nalaze u nedostatku vremena, finansija ili ļinjenici da gradivo nije moguĺe 

adekvatno povezati sa temom ekskurzije. Ekskurzije treba da budu u funkciji kvalitetnije 

nastave i da se povezuju sa prouļavanjem nastavnog gradiva. Na taj naļin nastava se 

povezuje sa ģivotom, svakodnevni pojmovi se dovode u vezu sa nauļnim pojmovima, a 

uļenici odreĽene sadrģaje izuļavaju neposredno. Ovo iskustvo uļenja putem ekskurzija 

moģe oģivjeti lekcije i probuditi entuzijazam u uļenicima. Kao nastavnicima duģnost nam je 

da im to i omoguĺimo, jer su oni pokretaļka snaga buduĺnosti i obrazovanja. 
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8. Zakljuļak 

 

 Uļenje kroz izvoĽenja struļnih ekskurzija je poseban stil uļenja. Ovaj naļin uļenja 

karakteriġe kognitivno (iskustveno), situaciono i aktivno uļenje. Struļna ekskurzija je tipiļan 

primer za primjenu i preplitanje ovih vrsta uļenja. Uļenje na osnovu prethodnog iskustva i 

kroz sticanje novih iskustava ne samo da je karakteristiļno za Ľake nego i nastavnike. Na 

ekskurzijama i nastavnici iskustveno uļe. Struļne ekskurzije pruģaju najviġe moguĺnosti za 

pribliģavanje pouļavanja i uļenja. 

Buduĺi da se oni koji se nalaze u prirodnoj fiziļkoj i socijalnoj sredini ili okruģenju koje 

omoguĺava iskustveno usvajanje znanja i vjeġtina iz razliļitih oblasti i to kroz poseban vid 

socijalne i prirodne interakcije, uļenje na ekskurzijama je u velikoj mjeri situaciono uļenje. 

Predvidljive nove situacije, a pogotovo nepredvidljive i riziļne situacije koje svako putovanje 

sa sobom neminovno nosi, znaļajan su faktor koji utiļe na oblikovanje i specifiļnost uļenja 

na ekskurziji. 

Stara kineska izreka kaģe: ĂReci mi ï zaboraviĺu; pokaģi mi ï moģda ĺu upamtiti; ukljuļi me 

ï razumjeĺuñ. MeĽutim, nijesu sve aktivnosti na ekskurziji i svi obrazovni sadrģaji prigodni 

za uļenje, ali valja iskoristiti moguĺnosti onih koje to jesu. Iznalaģenje optimalnog nivoa u 

rasporedu dvije suprotnosti izmeĽu pasivnog sluġanja i pasivnog posmatranja do aktivne 

participacije, te izmeĽu krajnje zavisnosti i pune autonomije u aktivnostima koje ekskurzija 

obuhvata, poseban je problem. 

Empirijska istraģivanja potvrĽuju da su najefektnija, najviġe se cijene i najviġe pamte kasnije 

u ģivotu, znanja i vjeġtine steļene kroz aktivnosti na ekskurzijama koje podrazumijevaju 

aktivnu participaciju. Struļne ekskurzije koncipiraju se tako da nude niz aktivnosti u kojima 

mogu da uļestvuju sami posjetioci u stvarnosti ili virtuelnoj simulaciji, na primer, princip rada 

pojedinih ureĽaja ili specifiļnosti rada na odreĽenim radnim mjestima. UtvrĽeno je da takve 

aktivnosti podstiļu visok nivo kreativnosti, razvoj vjeġtina i sposobnost kritiļkog miġljenja, 

sloboda reagovanja i eksperimentisanja u reġavanju problema uz preplitanje ranijeg i 

novosteļenog iskustva. Pored toga, imaju i visoko motivaciono dejstvo za daljim 

obrazovanjem. 

Na ekskurzijama se nastavni programi realizuju povezivanjem sa geoprostornom i 

socijalnom sredinom ( teorije i prakse) ġto rezultuje time da se uļenici razvijaju 

sveobuhvatno i svestrano. Krajnji ishod svake nastavne ekskurzije treba da bude zadovoljan 

uļenik. 

Pojam zadovoljnog uļenika najbliģi je pojmovima stvorenog, motivisanog, sigurnog, 

samouvjerenog, samopoġtovanog, sreĺnog uļenika. Ekskurzija je kvalitetno realizovana 

kada se sa nje vrati prilagoĽen uļenik. Izuzev pedagoġke zastarelosti i tvrdokornosti, nema 

jednog razloga da taj zahtev ne poġtujemo i ne ispunjavamo. 
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6.PROFESSIONAL EXCURSIONS 
AND THEIR PERFORMANCE 

 
 

 

1. Introduction 

Professional excursions are a complex form of travel that involves the application of various 

teaching methods: direct observation of geospaces, workplaces and work procedures on 

them, research interview, use of various instruments, cartographic work, graphic 

representation, teaching conversation, exposure, performing individual actions in the 

workplace, explaining, describing, student papers, etc. Their didactic-methodical role in the 

realization of the educational process is reflected in the activation of logical thinking and the 

development of visual memory in students. Through the realization of professional 

excursions, students' abilities are maximally activated and teaching capacities are 

mobilized. Students develop camaraderie, solidarity, organization and tolerance, a scientific 

view of the world, aesthetic and emotional experiences are encouraged. Occasional 

excursions and excursions directly contribute to the development of the student's organism, 

strengthening and stabilizing their emotional life. Excursion activities contribute to teachers' 

permanent improvement and to get to know their students better, which significantly raises 

the emotional and working climate in the classroom upon returning from professional 

excursions. 
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2. What is a professional excursion? 

 

A professional excursion is a shorter trip with the purpose of professional development 

on a particular issue (or several) in a particular area. The realization of a professional 

excursion implies a detailed design and the organization itself. Within the professional 

excursion, contacts are most often established and visited by business entities, dealing with 

the field, which is the topic of the subject (or group of cases) within which professional 

excursions are organized. Detailed design and organization implies, considering the 

following aspects: legal basis at the national and international level, representation of this 

type of teaching in the Educational Program, Annual Work Plan of the School, Work Plan of 

Assets, Annual and Operational Plans of Teachers who implement professional excursions, 

work plan of the departmental community, parent meetings, contact with business entities 

at the local and state level and through them or independently establishing contacts with 

subjects at the local and state level international level.  

In the planning and organization of professional excursions (regardless of the number of 

days) there are administrative and technical problems that are not unsolvable, but can 

complicate the implementation process itself. It is very important that the issue of the 

organization of professional excursions is not formalized, but taken as a serious need to 

educate young people. It is expected that all subjects involved in the implementation of this 

teaching method show their responsibility. In the implementation of professional excursions, 

it is necessary to adhere to the code of conduct that is defined by the business entity being 

visited. As part of the professional excursion, the most frequently visited are business 

subjects where it is possible to check the acquired theoretical knowledge in certain subjects, 

or subjects (or events) that have a wider importance for a larger number of students of 

different orientations in educational programs in the field of transport. 

The classification of professional excursions is manifold.  

According to the subject of study, professional excursions can be: 

- thematic ï are organized for the purpose of processing branch contents (workplaces 

and observation facilities, climatological, geomorphological, pedological, 

demogeographic, urban geographic, economic geographic, etc.) and 

- regional ï they are organized for the purpose of complex observation and study of an 

area (they are richer in content, require more versatile preparation, solid organization, 

duration of student engagement). 

According to the didactic purpose, excursions can be organized: 

- In order to gain new knowledge, 

- in order to establish the acquired knowledge, 

- with the aim of applying the acquired knowledge in practice. 

According to the place of conduct, excursions are divided into: 
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- local ï native, related to the geographical environment in which the school is located, 

workplaces for which students are educated and the nearest neighbouring 

settlements  

- earthly ï can be held at the beginning or end of the school year for about seven days 

with the aim of meeting the partners of the school for whose needs our students are 

educated interesting areas of our country and  

- international excursions. 

According to the duration of the excursion can be: 

- for 1 to 3 hours, 

- half-day, 

- one-day, 

- multi-day. 

 

3. A well-prepared and well-implemented excursion 

The preparation of professional excursions involves several important steps related to 

the preparation of teachers, preparation of students, realization of excursions and post-

excursion activities. When planning excursions (teacher's preparation) it is important to 

determine: 

- the direction of movement; 

- selection of workplaces and objects of observation; 

- choice of forms and methods of work (describing, storytelling, dialogue, independent 

exposure of students, combined methods, etc.); 

- the application of certain teaching means to present that part of reality that cannot be 

visually perceived in the field. 

After creating a travel plan, the teacher individually predicts what will be visited each day 

and makes a detailed schedule of activities during each working day. The planning of the 

fieldwork must be very precise, so that students know what they will do at all times. Time 

articulation is a very important item of teacher preparation that allows him to determine the 

exact duration of work activities in each individual workplace. 

Professional excursion should not be understood as an easier teaching work that provides 

an opportunity to rest from teaching and learning, nor should it be treated as a method that 

is on the margins of teaching work, as a kind of excursion trip for rest and recreation. The 

most important thing is that on the professional excursion there is a firmness of the regime 

of student professions. Only such a regime ensures the necessary discipline and safety of 

all participants on the excursion. Without it, it is not possible to fully complete the set tasks 

of a professional excursion. 

After the preparation of teachers, the preparation of students for their duties and 

presentation on the excursion is approached. This implies preparatory classes before going 

on an excursion with clearly defined tasks and goals that are expected of students. When 

presenting the content of excursion tours, one should rely on the application of a modified 

illustrative-demonstrative method in geographical space. Its application is based on oral 
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presentation while avoiding reading papers. It is necessary to present orally what has been 

prepared, while the written material can serve as a possible reminder for precise (exact) 

data, or as a guide for the order of presentation. 

4.  Purpose of the realization of a professional excursion 

The purpose of the realization of professional excursions is to effectively confirm the 

acquired knowledge within the theoretical part of the teaching process as well as to establish 

a strong connection between theory and practice. Professional excursions also have their 

own broader social dimension, which should certainly not be ignored. 

 

5. Advantages and disadvantages 

Students have the opportunity to get acquainted on the spot with the production process 

that is the topic of a particular subject, which achieves a better connection with the acquired 

theoretical knowledge. Students gain new practical experiences, exchange their knowledge 

with participants in the production cycle, get an idea of their obligations after finishing school, 

make contact with representatives of the business entity as well as students of other schools 

that educate students for the same or similar professions, etc. 

The shortcomings are reflected mainly in the financial and organizational-technical aspects 

of realization. Vocational secondary schools usually do not have predetermined plans for 

the realization of professional excursions with precisely defined tasks, carriers and deadlines 

for realization. It is not good to organize professional excursions ad hoc without defined 

content.nnnnnnn 

6. The importance of a short excursion 

Students who participate in the realization of professional excursions have a higher level 

of ability to connect theory and practice, a more precise picture of the production process in 

real conditions and the ability to perceive the advantages and disadvantages of production. 

Students are more informed about the specific production and carriers of this production in 

a particular region. Professional excursions are organized exclusively as a group activity 

that is also the most fruitful. The group for professional excursions is usually formed on the 

basis of the number of students in the department or educational program (visits to the 

production entity), or on the basis of students' interest in a specific type of professional 

excursion (visit to the motor show). The size of the group is conditioned by the goal of the 

excursion itself and the planned way of realization. In the case when professional excursions 

are exclusively informative (insight into a certain production process, visits to fairs and other 

professional events), the group can be larger (up to 50 students). If the goal of the excursion 

is to get acquainted with a specific production process in more detail, where more active 

participation of students is expected in certain phases (discussion, conversation with the 

carriers of the production process), the groups should be smaller (25 to 30 students). Too 

large groups make it difficult to control and realize the excursion and question the 

effectiveness of its professional expediency. Professional excursions are an important 

teaching method in the structure of subjects that imply the application of practical knowledge 
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according to certain thematic units. Within these subjects, professional excursions should 

occupy an important place in the realization of the teaching process and contribute to a 

better connection between theory and practice. Professional excursions are important for 

the modernization of curricula and diversification of the teaching process. Participation in 

the implementation of the teaching process depends primarily on the characteristics of the 

content of the course, but also other organizational and technical possibilities. The 

representation in the structure of the subject is up to 20%. 

Within this method, there is usually no space for independent work of students, but it is very 

important that each student be an active participant during the realization of the excursion. 

Grading professional excursions can be of importance to teaching staff and students. The 

teacher can assess the behavior and interest of students during the realization of the 

excursion, which can be an integral part of the final grade within a particular subject. On the 

other hand, it is very useful for students to evaluate the realized excursion according to a 

predefined form and thus assess the quality and expediency of the excursion itself, as well 

as the importance for improving their knowledge. This grade can be a good indicator to the 

teacher whether the excursion is good and of high quality design, or whether it needs to be 

worked on improving it (changing the time of realization, the size of the group, the facilities 

that are visited, etc.). It is very useful for students to express their opinion on the professional 

excursion even after the realization through the judging list and discussion with the 

responsible teacher. In this way, the teacher is given the opportunity to assess the student's 

activity during the excursion as well as the level of understanding of what was seen. 

Professional excursions can be one-day and multi-day. One-day excursions are usually 

realized by visiting facilities, manufacturers or companies, which are located near the high 

school and which can be visited during one (working) day. In the realization of one-day 

excursions, it is necessary to concentrate on a smaller number of facilities with specific 

production. The organization and realization of one-day excursions is not too demanding. 

Multi-day excursions (up to three days) have a wider meaning and can be realized in a wider 

area within their own country, or they can also have an international character, if they are 

visited specific allyexcerpts of entities located in another state. When multi-day excursions 

are realized, it is necessary to plan a tour of as many different business entities as possible 

due to the efficiency of the excursion itself. The realization of multi-day excursions should 

be led by a team of professional people coordinated by a responsible teacher.  

7. The importance of professional excursions as a form of educational 

work 
What do you remember from school? What made you who you are today? Maybe it 

was a group project, a teacher who inspired you, an excursion or a field trip. Maybe it was 
even something you did on your own, out of school, after learning about a particular topic. 
There must have been something in your life that sparked your passion or aroused curiosity 
in you! 
Each student enters the classroom with a different experience. We know that students with 
more experience work and learn better in school. To be successful, students need to 
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connect what they have learned with their experience, that is, with their everyday 
environment. Excursions are one way to achieve this goal. 
As teachers, we know that excursions are important, but what exactly is their significance?  
Excursions are a form of educational work performed outside the classroom. The didactic 
value of the excursion is reflected in the following: working in a concrete workplace, direct 
observation, deepening and linking earlier knowledge and raising the level of general 
culture. It's usually said, "You're worth as much as you've seen!". 
This is one of the best tools we can use to provide each student with real-world experiences. 
Whether it's going to the employer's library, museum, theater, or a tour of a historical site, 
every experience in which the student participates contributes to his understanding of the 
world and the acquisition of functional knowledge. In this way, students develop 
responsibility towards the future profession patriotism, solidarity, humanism, camaraderie, 
sacrifice, collective spirit, life optimism and a realistic understanding of life. 
When students leave the classroom and go on an excursion, they can then see the 
connection between what they were learning in school and the real world. They begin to 
realize that what they learn in the classroom can help them solve the problems they see 
around them and that it has a direct impact on what kind of people they become. Students 
deepen, expand and enrich their experiences encouraged to be interested in new 
knowledge, in order to connect the teaching content with the real world and thus actively 
contribute to the development of society. 
Our country is a rich learning laboratory. Students who go on excursions become more 
empathetic and tolerant and develop critical thinking skills. Excursions give students the 
opportunity to think about different topics from a different perspective. In this way, students 
develop the ability to observe, perceive and perceive objects, objects and phenomena, 
perceive and understand their interrelationships and relationships both in nature and in 
society. 
Learning on excursions also affects the results in school. In addition, excursions are 
important because students can deal with teaching content in different ways. They also 
influence students to opt for a life vocation with greater certainty, to cultivate persistence 
and perseverance, habits, responsibility, accuracy and value in work, but also to develop a 
sense of beauty, love for the profession, nature and its beauty, the achievements of material 
and spiritual culture and artistic expression, as well as to notice the role of man and his 
impact on the environment and the possibility of its protection. 
Most students spend a large part of the day in closed rooms since preschool age, without 
moving. Their main activities are social networks, watching TV, video games and so on. Of 
course, this negatively affects both the health of children and their overall psychophysical 
development. 
That is why excursions have their own health, pedagogical and broader social justification, 
given that they contribute to the improvement of health and the overall psychophysical 
development of students. The efforts of society should be aimed at creating optimal 
conditions for the organization of this significant aspect of pedagogical activity of the school 
and other educational institutions. 
The state in which every child lives is an incredible resource for expanding his 
knowledge. Online or in the classroom, we can't meet all the people or visit all the places. 
Unfortunately, some excursions are not associated with what is taught in school, and 

justifications are most often found in the lack of time, finances or the fact that the material 

cannot be adequately linked to the topic of the excursion. Excursions should be in the 

function of better teaching and be associated with the study of teaching material. In this way, 

teaching is associated with life, everyday concepts are connected with scientific concepts, 

and students study certain contentdirectly. This experience of learning through excursions 
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can revive lessons and awaken enthusiasm in students. As teachers, it is our duty to enable 

them to do so, because they are the driving force of the future and education. 

9. Conclusion 

 

 Learning through professional excursions is a special style of learning. This way of 

learning is characterized by cognitive (experiential), situational and active learning. A 

professional excursion is a typical example of applying and interweaving these types of 

learning. Learning based on previous experience and through gaining new experiences is 

not only characteristic of students but also teachers. On excursions, teachers also learn 

experientially. Professional excursions provide the most opportunities for approaching 

teaching and learning. 

Since those who are in a natural physical and social environment or environment that 

enables the experiential acquisition of knowledge and skills from different fields through a 

special form of social and natural interaction, learning on excursions is largely situational 

learning. Predictable new situations, and especially unpredictable and risky situations that 

every trip inevitably carries, are a significant factor that affects the design and specificity of 

learning on an excursion. 

An old Chinese proverb says, "Tell me ï I'll forget; show me ï maybe I'll remember; Involve 

me ï I will understand.". However, not all activities on the excursion and all educational 

content are suitable for learning, but the opportunities of those who are should be taken 

advantage of. Finding the optimal level in the arrangement of two opposites between passive 

listening and passive observation to active participation, and between extreme dependence 

and full autonomy in the activities that the excursion encompasses, is a particular problem. 

Empirical research confirms that they are the most effective, most valued and most 

remembered later in life, knowledge and skills acquired through activities on excursions that 

imply active participation. Professional excursions are designed to offer a series of activities 

in which visitors themselves can participate in reality or virtual simulation, for example, the 

principle of operation of individual devices or the specifics of working in certain workplaces. 

It was found that such activities encourage a high level of creativity, the development of 

skills and critical thinking ability, freedom of response and experimentation in problem 

solving with the interweaving of previous and newly acquired experience. In addition, they 

have a high motivational effect for further education. 

On excursions, curricula are realized by connecting with the geospatial and social 

environment (theories and practices), which results in students developing comprehensively 

and versatilely. The final outcome of any teaching trip should be a satisfied student. 

The notion of a satisfied student is closest to the notions of a created, motivated, safe, 

confident, self-respected, happy student. The trip is well realized when the adapted student 

returns from it. Apart from pedagogical obsolescence and stubbornness, there is no reason 

not to respect and fulfil this requirement.  
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7.ĠPEDICIJA U SAJAMSKIM 
POSLOVIMA 

 
 

SAĢETAK 
 
Razvoj proizvodnih snaga, proizvodnih i druġtvenih odnosa i odgovarajuĺa podjela rada 
doveli su do odvajanja trgovine od proizvodnje, a razvoj trgovine do njenog odvajanja od 
prometa, a razvoj trgovine i prometa, sa svim svojim tehniļkotehnoloġkim, 
ekonomskopravnim i organizacijskim elementima doveo je do pojave posebnog 
specijaliziranog posrednika ï ġpeditera, koji je kao organizator otpreme, dopreme i provoza 
robe naġao svoje mjesto izmeĽu vanjskotrgovinskih subjekata i meĽunarodnih prevoznika.  
Pod poslovima meĽunarodne ġpedicije  podrazumijevaju privredne usluge 
vanjskotrgovinskog prometa odnosno poslovi: otpreme robe iz vlastite u strane drģave 
(izvozna ġpedicija) , dopreme iz strani u vlastitiu zemlju (uvozna ġpedicija) i provoza robe 
izmeĽu stranih preko valstite drģave(provozna ili tranzitna ġpedicija) koje obavljaju 
meĽunarodni ġpediteri, te obavljanje drugih propisanih ili uobiļajenih specialnih (sporednih) 
poslova i radnjih u vezi s otpremom,dopremom  i provozom robe do samih sajamskih 
ġtandova i nazad. 
 
 
Kljuļne rijeļi: ġpedicija, ġpediter, sajamski poslovi, logistiļar, mehanizacija 
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 UVOD 
U ovom radu je obraĽena uloga ġpedicije u sajamskim poslovima, taļnije u pretovaru, 
utovaru i istovaru sajamskih eksponata, transportu istih, i samoj organizaciji sajmova. 
Ļinjenica je da se na organizovanim sajmovima ne vrġi samo prezentiranje i prodaja 
odreĽenih proizvoda, veĺ se na takvim sajmovima stvara i image tvrtke ili kompanije ļiji su 
proizvodi izloģeni. Od osobite je vaģnosti i sama organizacija sajma i ġtanda na kojemu su 
smjeġteni proizvodi, jer to odaje lice firme ciji su proizvodi tu. TakoĽer, te proizvode mora 
neko dopremiti i otpremiti do i od sajma, ġto obuhvata niz operacija i postupaka. Sve te 
proizvode koji se transportuju potrebno je propisno upakovati da ne bi doġlo do njihova 
oġteĺenja. Upakovani proizvodi se prije prevoza moraju utovariti a poslije prevoza i istovariti 
na mjestu organizovanja sajma, i pri tome se koristi razliļita pretovarna mehanizacija. Sve 
te poslove na sebe preuzima ġpediter, koji na kraju obavljene usluge izdaje raļun korisniku 
koji je duģan platiti cijenu obavljene usluge. Za ġpeditere je od osobite vaģnosti ġpediterski 
marketing. 
 

 ULOGA ĠPEDICIJE U SAJAMSKIM POSLOVIMA 
 
Specifiļnosti ġpediterskih sajamskih poslova mogu se sagledati kroz obradu ovih osnovnih 
tema1:  

1. osnovna obiljeģja sajamskih poslova, 
2. trģiġna politika (marketing) ġpediterskih organizacija, 
3. mehanizacija ukrcaja, iskrcaja i prekrcaja tereta, 
4. pakiranje i organiziranje otpreme sajamskih eksponata i 
5. obraļun ġpediterskih usluga. 

 
2.1. OSNOVNA OBILJEĢJA SAJAMSKIH POSLOVA 

 
Sajamski poslovi obuhvataju uglavnom izlaganje i prodaju odreĽenih sajamskih eksponata 
na organizovanim sajmovima koji mogu biti opĺi i specijalizirani. U poļetku su to bili klasiļni 
sajmovi, koji su vremenom se izdiferencirali u savremene sajmove uzoraka, i to opĺe 
sajmove uzoraka i specijalizirane sajmove uzoraka. Na opĺim sajmovima uzoraka izlagaļi 
mogu izlagati razliļite vrste robe, dok na specijaliziranim sajmovima uzoraka izlagaļi mogu 
izlagati samo odreĽene vrste robe kao npr. automobile, tekstil, vina itd.  
 
Sajmovi mogu biti2: 

o stalni odrģavaju se svake godine u odreĽeno vrijeme i na odreĽenom mjestu, 
o povremeni (specijalizirani sajmovi koji se odrģavaju u najpovoljnije vrijeme i mjestu 
gdje je veliki interes za odreĽenu vrstu robe). 

 
Danġnji ġpediteri uz ponudu osnovnih ġpediterskih usluga nude i odreĽene posebne usluge, 
a jedna od takvih usluga su upravo sajamski poslovi, odnosno organizacija sajmova i sve 
druge aktivnosti vezane za tu organizaciju. Kompletan niz izlagaļkih usluga koje nude 
ġpediteri osigurava sjajnu prezentaciju. Bez obzira da li se vrġi izlaganje umjetniļkih djela ili 
velikih industrijskih maġina, ili klijent vec ima ġtand na sajmu, klijenti mogu se osloniti na 
ġpeditera kad je u pitanju dostava eksponata, ġtandova i promotivnih materijala, na vrijeme 
i na svakom mjestu usvijetu. 

 
 

1 www.wikipedia.com 
2 www.webgradnja .hr 

http://www.wikipedia.com/
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Korisnici sami mogu izabrati preferentni naļin transporta - cestovni, zraļni ili pomorski ï do 
sajma i sa sajma, a potom ġpediteru prepustiti svu dokumentaciju, carinjenje i formalnosti 
vezane za uvoz i izvoz kod meĽunarodnog transporta. Osobito vaznu ulogu u sajamskim 
poslovima igra sajamski prostor. Savremeni Sajamski prostor mora biti prema odreĽenim 
pravilima ureĽen. UreĽenje sajamskog prostora ne smije se viġe uzimati zdravo za gotovo, 
proġla su vremena kada je sajamski prostor imao iskljuļivo izloģbenu ulogu, statiļnog 
ġtanda. Danas su izloģbe na sajmovima sastavni dio promidģbene strategije tvrtke te s time 
u skladu moraju zadovoljiti temeljne estetske i ostale promidģbene kriterije. Sajmovi su 
znaļajni poslovni inkubatori i punktovi sklapanja novih suradnji, ali i odrģavanja postojeĺih, 
zato se prilikom odluke izlaganja na sajmu treba definirati cilj izlaganja. 

 
Postoje tri osnovna cilja izlaganja3:  

o razvoj imagea tvrtke 
o predstavljanje proizvoda 
o prodaja proizvoda ili usluga 

 
Razvoj imagea tvrtke. Ukoliko izlagaļ na sajmu ģeli predstaviti image tvrtke, izlaganje ĺe 
biti usmjereno prema njegovim baznim karakteristikama prepoznatljivosti. UreĽenje 
sajamskog prostora pratit ĺe kuĺna boja, slogan, zaġtiti znak te dodatni promotivni sadrģaj 
kojim ĺe se predstaviti i razvijati image tvrtke tj. znaļajke njegovog imagea. U zadnje vrijeme 
je moderno sukladno eksternoj komunikaciji tvrtke uspostaviti neposredni kontakt sa 
korisnikom. Stoga mnoge tvrtke ureĽuju sajamski prostor ñotvorenog tipaò gdje uspostavljaju 
neposrednu komunikaciju sa sudionicima.  
 
Predstavljanje proizvoda. UreĽenje sajamskog prostora za predstavljanje proizvoda ovisi 
zapravo o vrsti proizvoda. U svakom sluļaju ako je to osnovni cilj, ureĽenje prostora mora 
odisati svim vaģnim obiljeģjima proizvoda. Vitrine ili izloģbene police trebale bi sadrģavati 
makete i uzorke proizvoda, boja i logo moraju dominirati prostorom, a ukoliko je moguĺe i to 
dozvoljavaju propisi organizatora sajma svakako bi bilo dobro urediti prostor u kojem ĺe se 
moĺi isprobati, testirati ili konzumirati proizvod. 
 
Prodaja proizvoda ili usluga. Ovo je najkomercijalniji vid izlaganja i zapravo ne zahtjeva 
neki poseban dizajn, najļeġĺe se radi o usluzi ili proizvodu koji ima svoju potroġaļku grupu 
i na izlagaļu je da samo dobro obavijesti posjetitelja o postojanju svog izloģbenog prostora. 
Ovakvi, prodajni prostori podrazumijevaju ġtand otvorenog tipa sa skladiġnim prostorom.  
 

2.2. POSTUPAK PRIMJENE I UREņENJA SAJAMSKOG PROSTORA 
 

Kada se odredio cilj nastupa na sajmu i samim time neki osnovni princip ureĽenja sajamskog 
prostora, potrebno je odrediti i naruļiti temeljne tehniļke odrednice ġtanda, sekundarne 
tehniļke uvjete ġtanda, smjeġtaj ġtanda te razmotriti dodatne usluge i potrebe koje zahtjeva 
izlaganje na sajmu kao i koje ustanove ili odjeli unutar organizacije sajma mogu pomoĺi pri 
realizaciji posebnih uvjeta izlaganja.  
 
Faze realizacije i ureĽenja sajamskog prostora4:  

1. Narudģba za promociju izlagaļa ili prijava izlagaļa ï ova narudģba / prijava provodi 
se u pisanom obliku i sadrģava detaljne uvjete i potrebe izlagaļa. Veĺina organizatora 

 
 

3 www.webgradnja .hr 
4 www.webgradnja .hr 
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sajmova narudģbe / prijave veĺ ima standardizirane u obliku obrasca koji izlagaļ 
samo popuni sukladno svojim zahtjevima.  

2. Prihvaĺenje i razmatranje uvjeta izlaganja i organizatora ï uvjeti izlaganja predoļeni 
su izlagaļu u pisanoj formi i oni su uvjet temeljne suradnje izlagaļa ï organizatora. 
Prikazani su u obliku pravilnika kojeg se stranke pridrģavaju obostrano prilikom 
realizacije posla.  

3. Osnovne i sekundarne tehniļke usluge ï sukladno narudģbi koja veĺ definira 
osnovne tehniļke zahtjeve izlagaļa (oblik ġtanda i dimenzija ġtanda), ovim putem se 
definira cijena tih usluga.   

4. Odabir materijala za izradu ġtanda ï iako se oni takoĽer ubrajaju u tehniļke uvjete 
izlagaļa, nisu primarno uvjet koji treba osigurati organizator sajma jer poneki izlagaļi 
konstruiraju i dizajniraju ġtandove od materijala koji nisu u standardnoj ponudi 
organizatora sajma. Temeljna ponuda organizatora podrazumijeva aluminijske, 
pleksi i iver profile.  

 
2.3. SPECIFIĻNI UVJETI IZLAGANJA 

 
Ponekada specifiļnost sajamskog posla upravo je u tome ġto dokumentacija i cjelokupan 
proces prati robu koja nema svoje trģiġne vrijednosti tj. nije namijenjena daljnjoj distribuciji, 
nego ima reprezentativnu ulogu, za razliku od ostalih unosa robe na sajam gdje roba ima 
daljnju trgovaļku vrijednost i namijenjena je daljnjoj distribuciji na trģiġtu kojem se plasira. 
Uslugu sajamskih poslova u veĺini sluļajeva danas nude razni ġpediteri u okviru 
organizacije sajmova, stoga je potrebnu prilikom ugovaranja izlaganja s organizatorom 
dogovoriti i tu moguĺnost kako sam izlagaļ ne bi gubio vrijeme na carinske i druge propise 
koji ureĽuju sajamske poslove. 
 
U skladu s predstavljenom temom moģe se istaknuti da je sajamska promocija vrlo ļest oblik 
promocije u svijetu, no veĺina izlagaļa ili potencijalnih izlagaļa ne zna kako i na koji naļin 
realizirati i urediti sajamski prostor i izloģbu. Svjesni tih problema postanu tek u trenutku 
kada se uhvate u koġtac sa samom organizacijom. Iako na oko jednostavan proces 
promocije, on je vrlo kompleksan pa je ponekad dobro, ukoliko tvrtka nema sektor koji se 
iskljuļivo bavi promocijom, da ureĽenje i realizaciju sajamske promocije prepusti 
struļnjacima i agencijama koje se bave tim poslom. Za sve one koji smatraju da im je 
ureĽenje sajamskog prostora i realizacija sajamske promocije jedan novi izazov, neka prvo 
dobro razmotre svoje ciljeve i moguĺnosti, a zatim neka krenu u realizaciju.  
 

 
Sl.1. Sarajevski sajam 

 

Sarajevski Sajam (sl.1.) danas organizuje preko 20 specijalizovanih sajmova na 27.000 
metara kvadratnih izloģbenog prostora. Svojim kvalitetom, sajamske manifestacije 
zauzimaju veliki znaļaj u privrednim deġavanjima ovog dijela Evrope. 
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 TRĢIĠNA POLITIKA (MARKETING) ĠPEDITERSKIH ORGANIZACIJA 
 
Ġpediterski marketing je skup planiranih, koordiniranih reguliranih i kontroliranih ġpediterskih 
aktivnosti kojima se u partnerskim odnosima s aktivnim sudionicima logistiļkih lanaca 
povezuju svi djelotvorni procesi savladavanja prostornih i vremenskih udaljenosti brzih, 
sigurnih  i racionalnih transformacija materijala, dobara, (polu)proizvoda, repromaterijala, 
ģivih ģivotinja(...) od sirovinske baze do potroġaļa, od poġiljatelja do primatelja, od 
prodavatelja do kupca, od skladiġta do skladiġta, ''od vrata do vrata'', ukljuļujuĺi i 
pripadajuĺe informacije, a da se pri tome maksimalno zadovolje potrebe i zahtjevi aktivnih 
sudionika u logistiļkim lancima5.  
 
Ġpediteri kao logistiļi operatori trebaju svoje ponude usluga prilagoditi potraģnji 
potencijalnih komitenata i time ukljuļiti u logistiļke procese, odnosno u logistiļke lance.  
 

 MEHANIZACIJA UKRCAJA, ISKRCAJA I PREKRCAJA TERETA 
 
Da bi se sajamski eksponati od proizvodaca dopremili do sajmova i nazad, te da bi 

se utovarali, istovarali na transportna sredstva, potrebno je koristiti odreĽenu pretovarnu i 
transportnu mehanizaciju (sl.2, sl.3). Ta mehanizacija obuhvata: obiļna kolica, elektriļna 
akumulatorska kolica, ruļna i elektriļna kolica za automatsko prenoġenje i premjeġtanje 
tereta, autodizalice za vodoravno i uspravno premjeġtanje i dizanje tereta, dizalice. 

 

              
Sl.2  Pretovarna mehanizacija 

Ovisno o tome koja je vrsta transportiranih sajamskih eksponata u pitanju, mogu se koristiti 
i viljuskari, veĺe autodizalice te razliļite druge vrste pomoĺnih pretovarnih sredstava. 
 

 

 

 
 

5 www.wikipedia.com 
 

http://www.wikipedia.com/
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Sl.3 Ruļna pretovarna mehanizacija 

 PAKIRANJE I ORGANIZIRANJE OTPREME SAJAMSKIH 
EKSPONATA 

 
Na sajmu se ļesto izlaģe roba koja je stigla direktno iz inozemstva  ili carinskog skladista. 
Kada carinska roba prijeĽe carinsku crtu, ulazna carinarnica pod carinskim nadzorom 
upuĺuje tu robu carinarnici nadleģnoj za odreĽeni sajam. 
  
Sajamska roba koja stigne u mjesto gdje se odrģava sajam, prijavljuje se nadleģnoj 
carinarnici na temelju propisanog obrasca. Na temelju odgovarajuĺe dokumentacije ġpediter 
podnosi carinarnici deklaraciju za sajamsku robu. Nakon obavljanja carinjenja robe ġpediter 
predaje dotiļnu robu izlagaļu. Na posebnom obrascu on mu potvrĽuje primitak odreĽenog 
eksponata. Nakon zatvaranja sajma, ġpediter treba u najkraĺem vremenu obaviti brojne 
poslove oko organiziranja otpreme sajamskih eksponata. Mnoge eksponate potrebno je 
prije otpreme propisno pakirati. Ġpediter ĺe ili sam obaviti pakiranje ili ĺe to isto organizirati 
pomoĺu specijaliziranih sluģbi za pakiranje. 
  
Nakon zatvaranja sajma, ġpediter treba u najkraĺem vremenu obaviti brojne poslove oko 
organiziranja otpreme sajamskih eksponata. Mnoge eksponate potrebno je prije otpreme 
propisno pakirati. Ġpediter ĺe ili sam obaviti pakiranje ili ĺe to isto organizirati pomoĺu 
specijaliziranih sluģbi za pakiranje. 
  
Nakon pakiranja eksponata obavlja se ponovni carinski pregled. Na taj se naļin razduģuje 
deklaracija za sajamsku robu. Ġpediter je, kao podnositelj deklaracije, duģan robu vratiti u 
inozemstvo, odnosno vratiti u konsignacijsko skladiġte. Kada je pakovanje i zastita 
eksponata u pitanju, spediteri vrse tri vrste pakovanja6: 

o Unutrasnje 
o Vanjsko 
o Pakovanje specijalnih stvari 

 
5.1. Unutraġnje pakovanje 

 
Kada je u pitanju unutrasnje pakovanje, preporuļljivo je ostaviti najmanje 5 cm 

prostora izmeĽu vanjske ambalaģe i upakovanog proizvoda. Ovaj prostor treba popuniti 
nekom vrstom obloge, bilo da se radi o zguģvanim novinama ili starim komadima tkanine.  
 
5.2. Vanjsko pakovanje 

 
Prilikom transporta, poġiljka moģe biti izloģena nepovoljnim uticajima usljed vremenskih 
uslova i turbulencija prilikom transporta, tako da je adekvatno pakovanje od kljuļnog 
znaļaja. Proizvodi koji se mogu koristiti za optimalno pakovanje poġiljki su7: 

¶ vreĺe 

¶ koverte 

¶ kutije 

¶ tube 

 
 

6 www.dhl.com 
7 www.dhl.com 

http://www.dhl.ba/publish/ba/ba/information/shipping/pack/external.high.html#aPar0003
http://www.dhl.com/
http://www.dhl.com/
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¶ trake 

¶ trake i film za umotavanje 

¶ bandaģiranje 
 

Uvijek koristiti jake i ļvrste trake ï DHL spediter preporuļuje polipropilensku ili vinilsku 
ljepljivu traku. Izbjegavajti koriġtenje celofanskih traka, koje jesu jeftinije ali su obiļno 
nedovoljno jake i pogodne samo za kancelarijsku upotrebu. Mogu se koristiti i druge vrste 
traka, kao ġto je papirna traka ojaļana vlaknima. Ne preporuļuje se umotavanje paketa 
uģetom, jer uģe moģe prorezati karton i oġtetiti paket. Ukoliko koristite traku preporuļljivo je 
zatvoriti kutiju sa ġest komada trake, kako je prikazano na slikama Sl.4: 

 
Sl. 4 Lijepljenje kutije sa ġest komada trake 

 
Ukoliko se odluļite za pojaļanu papirnu traku, kutija se moģe zatvoriti sa samo dva sloja 
trake. Ne zaboravite da traka mora biti duģa od ivica kutije za 80 mm ili 32 inļa. 
 
Á Trake od poliestera manje se rasteģu od polipropilenskih na visokim temperaturama, 
jaļe su i zadrģavaju svoja svojstva u vlaģnom stanju. Mogu zamijeniti ļelik u mnogim 
primjenama zbog niģe cijene.  

Á Metalne trake za bandaģiranje su najbolje za veoma teġke poġiljke, i ne rasteģu se. 
Preporuļuje se njihovo koriġtenje samo za drvene sanduke. 
 

5.3. Pakovanje specijalnih stvari 
 
Pojedini predmeti su osjetljiviji i podloģniji oġteĺenjima od drugih, te moģe lako doĺi do 
oġteĺenja ako nisu adekvatno upakovani. Takvi predmeti koji zahtjevaju specijalno 
pakovanje sun pr. Leci I dokumenti, knjige, praġkasti proizvodi, tekuĺine, viskozne tekuĺine, 
mape i crteģi, fotografske kopije, makaze i noģevi, elektriļna/elektronska oprema, sportski 
reketi, igraļke i igre. 

 

 OBRAĻUN ĠPEDITERSKIH USLUGA 
 

Sajamski meĽunarodni ġpediteri imaju iste obaveze, prava i odgovornosti kao i ġpediteri koji 
obavljaju standardne ġpediterske poslove. Kada je rijeļ o obraļunu ġpediterskih usluga, 
treba imati na umu nekoliko ļinjenica8:  

1. ġpediter ima pravo na naknadu troġkova i predujam,   
2. ġpediter ima pravo zaloga, 

 
 

8 www.wikipedia.com 
 

http://www.dhl.ba/publish/ba/ba/information/shipping/pack/specific.high.html#aPar0003
http://www.dhl.ba/publish/ba/ba/information/shipping/pack/specific.high.html#aPar0004
http://www.dhl.ba/publish/ba/ba/information/shipping/pack/specific.high.html#aPar0005
http://www.dhl.ba/publish/ba/ba/information/shipping/pack/specific.high.html#aPar0006
http://www.dhl.ba/publish/ba/ba/information/shipping/pack/specific.high.html#aPar0007
http://www.dhl.ba/publish/ba/ba/information/shipping/pack/specific.high.html#aPar0008
http://www.dhl.ba/publish/ba/ba/information/shipping/pack/specific.high.html#aPar0009
http://www.dhl.ba/publish/ba/ba/information/shipping/pack/specific.high.html#aPar0010
http://www.dhl.ba/publish/ba/ba/information/shipping/pack/specific.high.html#aPar0011
http://www.dhl.ba/publish/ba/ba/information/shipping/pack/specific.high.html#aPar0011
http://www.dhl.ba/publish/ba/ba/information/shipping/pack/specific.high.html#aPar0012
http://www.wikipedia.com/
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3. ġpediter ima pravo zadrģavanja, 
4. ġpediter ima pravo na naknadu za svoje usluge. 

 
Svoje usluge sajamski ġpediter obraļunava na temelju Tarife za ġpediterske usluge na 
meĽunarodnim sajmovima, samostalnim i specijaliziranim izloģbama i sliļnim 
priredbama. Ġpediteri shodno dogovoru i sklopljenom ugovoru imaju pravo traģiti naknadu 
za uļinjene usluge, ostvarene troġkove pri transportu, a isto tako i klijenti imaju pravo za 
naknadu ukoliko kojim sluļajem dodje do osteļenja transportovanih sajamskih eksponata. 

 
 

 ZAKLJUĻAK 
 
U okviru ovog rada obradili smo ulogu i znaļaj ġpedicije i ġpediterskih organizacija u 
organizovanju sajamskih poslova. ļinjenica je da svaku robu koja treba da bude izloģena na 
sajmovima treba neko upakovati, natovariti i dovuĺi do mjesta sajma, a po zavrġetku sajma 
potrebno je istu robu vratiti u skladiġta, tu ulogu na sebe uz odreĽenu naknadu preuzimaju 
ġpediteri. Ġpediteri naroļito pomaģu i olakġavaju transport robe do i od sajmova kada su 
meĽunarodni sajmovi u pitanju jer je tada potrebno eksponate voziti u druge zemlje, i tada 
ġpediteri obavljaju niz carinskih poslova i postupaka. Po zavrġetku obavljenih poslova, dolazi 
do izmirivanja dugova i naknada ġpediterima za obavljene usluge komitentu, a to je 
uglavnom unaprijed ugovoreno izmeĽu dvije strane. Sajamski poslovi su samo jedna vrsta 
specijalnih ġpediterskih poslova koje ġpediteri nude komitentima, a da bi opstali na trģiġtu 
moraju svoje usluge poboljġavati i usklaĽivati sa trģiġnim zahtjevima. 
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ABSTRACT 
 
The development of production forces, production and social relations and the appropriate 
division of labor led to the separation of trade from production, and the development of trade 
to its separation from traffic, and the development of trade and traffic, with all its technical-
technological, economic-legal and organizational elements, led to the emergence of a 
special specialized intermediary - freight forwarder, who as an organizer of dispatch, delivery 
and transit of goods found his place between foreign trade entities and international carriers. 
Under international freight forwarding business, we mean business services of foreign trade 
traffic, i.e. business: shipment of goods from one's own country to a foreign country (export 
freight forwarding), delivery from a foreign country to one's own country (import freight 
forwarding) and transit of goods between foreign countries via a foreign country (in transit 
or transit freight forwarding) performed international freight forwarders, and performing other 
prescribed or usual special (side) jobs and actions related to shipping, delivery and transit 
of goods to the fair stands and back. 
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 INTRODUCTION 
 

This paper deals with the role of forwarding in trade fair operations, more specifically in 
transshipment, loading and unloading of trade fair exhibits, their transport, and the 
organization of trade fairs itself. It is a fact that at organized fairs not only the presentation 
and sale of certain products is done, but also the image of the company or the company 
whose products are exhibited is created. The organization of the fair itself and the stand 
where the products are placed are particularly important, because it reveals the face of the 
company whose products are there. Also, someone has to deliver and ship those products 
to and from the fair, which includes a series of operations and procedures. All those products 
that are being transported must be properly packed so that they are not damaged. Packaged 
products must be loaded before transportation, and and unloaded after transportation at the 
place where the fair is organized, and different handling machinery is used for this. All these 
tasks are taken over by the freight forwarder, who at the end of the service issues an invoice 
to the user who is obliged to pay the price of the service. For forwarders, forwarder marketing 
is of particular importance. 
 

  THE ROLE OF FORWARDING IN TRADE FAIR 
The specifics of freight forwarding trade fairs can be seen through the processing of these 
basic topics9: 
1. Basic features of fair business, 
2. Market policy (marketing) of forwarding organizations, 
3. Mechanization of loading, unloading and transshipment of cargo, 
4. Packing and organizing the shipment of fair exhibits  
5. Calculation of forwarding services. 
 

2.1. Basic features of fair business 

Fair business includes mainly the display and sale of certain fair exhibits at organized fairs, 

which can be general or specialized. At the beginning, these were classic fairs, which over 

time differentiated into modern sample fairs, namely general sample fairs and specialized 

sample fairs. At general sample fairs, exhibitors can exhibit different types of goods, while 

at specialized sample fairs, exhibitors can only exhibit certain types of goods, such as cars, 

textiles, wines, etc. 

Fairs can be10: 
- permanent are held every year at a certain time and in a certain place, 
- occasional (specialized fairs that are held at the most convenient time and place where 

there is great interest in a certain type of product). 

Today's freight forwarders, in addition to offering basic freight forwarding services, also offer 

certain special services, and one of these services is fair business, that is, the organization 

of fairs and all other activities related to that organization. A full range of exhibition services 

offered by freight forwarders ensures a great presentation. Regardless of whether works of 

 
 

9www.webgradnja .hr  
10 www.webgradnja .hr 
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art or large industrial machines are being exhibited, or the client already has a stand at the 

fair, clients can rely on the freight forwarder when it comes to the delivery of exhibits, stands 

and promotional materials, on time and anywhere in the world. 

Users can choose their preferred mode of transport - road, air or sea - to and from the fair, 

and then leave all documentation, customs clearance and formalities related to import and 

export to the freight forwarder. The fair venue plays a particularly important role in fair 

business. The modern fair venue must be arranged according to certain rules. The 

arrangement of the fair venue must no longer be taken for granted, the times when the fair 

space had an exclusive exhibition role, a static stand, are gone. Today, exhibitions at trade 

fairs are an integral part of the company's advertising strategy, and accordingly they must 

meet basic aesthetic and other advertising criteria. Fairs are important business incubators 

and points for establishing new collaborations, but also for maintaining existing ones, so 

when deciding to exhibit at the fair, the goal of the exhibit should be defined. 

There are three main objectives of the presentation11: 
o development of the company's image 
o product presentation 
o sale of products or services 

 

Development of the company's image. If the exhibitor at the fair wants to represent the 

image of the company, the presentation will be directed towards its basic characteristics of 

recognition. The arrangement of the fair venue will be accompanied by the color, slogan, 

trademark and additional promotional content that will present and develop the image of the 

company, i.e. features of its image. Recently, it is fashionable to establish direct contact with 

the user in accordance with the company's external communication. Therefore, many 

companies organize an "open-type" trade fair area where they establish direct 

communication with participants. 

Product presentation. Arranging the fair space for product presentation actually depends 

on the type of product. In any case, if this is the main goal, the arrangement of the space 

must reflect all the important features of the product. Showcases or exhibition shelves 

should contain models and product samples, the color and logo must dominate the space, 

and if possible and the regulations of the fair organizer allow it, it would certainly be good to 

arrange a space where the product can be tried, tested or consumed. 

Development of the company's image. If the exhibitor at the fair wants to present the 
image of the company, the presentation will be directed towards its basic characteristics of 
recognition. The arrangement of the fair space will be accompanied by the house color, 
slogan, trademark and additional promotional content that will present and develop the 
image of the company, i.e. features of his image. Recently, it is fashionable to establish 
direct contact with the user in accordance with the company's external communication. 
Therefore, many companies organize an "open-type" trade fair area where they establish 
direct communication with participants. 
 

 
 

11 www.webgradnja .hr 
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Selling products or services. This is the most commercial type of exhibition and does not 
really require a special design, it is usually a service or product that has its own consumer 
group and it is up to the exhibitor to inform the visitor about the existence of their exhibition 
space. Such sales premises include an open-type stand with storage space. 
 
2.2. Procedure of application and arrangement of the fair space 
 
Once the goal of the exhibition at the fair and therefore some basic principles of organizing 
the fair space has been determined, it is necessary to determine and order the basic 
technical parameters of the stand, the secondary technical conditions of the stand, the 
placement of the stand, and consider the additional services and needs required for 
exhibiting at the fair, as well as which institutions or departments within the organization of 
the fair can help with the implementation of special exhibition conditions. 
 

Stages of realization and arrangement of the fair venue:12 
1. Exhibitor promotion order or exhibitor application ï this order / application is made in 
writing and contains detailed conditions and needs of the exhibitor. Most fair organizers 
already have standardized orders/applications as a form that the exhibitor simply fills in 
according to their requirements. 
2. Acceptance and consideration of the conditions of the exhibition and the organizer - the 
conditions of the exhibition are presented to the exhibitor in written and they are a condition 
for the thorough cooperation of the exhibitor - organizer. They are presented in the form of 
a rulebook which the parties adhere to mutually during the implementation of the work. 
3. Basic and secondary technical services - in accordance with the order that already defines 
the basic technical requirements of the exhibitor (stand shape and stand dimensions), the 
price of these services is hereby defined. 
4. Selection of materials for the construction of the stand - although they are also included 
in the technical conditions of the exhibitor, they are not the primary condition that the fair 
organizer should ensure, because some exhibitors construct and design stands from 
materials that are not in the standard offer of the fair organizer. The basic offer of the 
organizer includes aluminum, plexiglass and chipboard profiles. 
 

2.3. Specific conditions for exhibiting 
 

Sometimes the specificity of trade fair work is precisely that the documentation and the entire 
process follows goods that do not have their own market value, i.e. it is not intended for 
further distribution, but has a representative role, unlike other entries of goods to the fair 
where the goods have further commercial value and are intended for further distribution in 
the market where they are placed. In most cases, the service of trade fairs is offered today 
by various freight forwarders within the organization of trade fairs, therefore it is necessary 
to agree on this possibility with the organizer when contracting the exhibition, so that the 
exhibitor does not waste time on customs and other regulations governing trade fairs. 
 

In accordance with the presented topic, it can be pointed out that fair promotion is a very 
common form of promotion in the world, but most exhibitors or potential exhibitors do not 
know how and in what way to realize and arrange the fair venue and exhibition. They only 
become aware of these problems when they come to grips with the organization itself. 
Although the promotion process seems simple to the eye, it is very complex, so sometimes 

 
 

12 www.webgradnja .hr 
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it is good, if the company does not have a sector that exclusively deals with promotion, to 
leave the organization and realization of the fair promotion to experts and agencies that deal 
with that work. For all those who think that the arrangement of the fair space and the 
realization of the fair promotion is a new challenge for them, let them first carefully consider 
their goals and possibilities, and then let them start the implementation. 
 

 
 

Fig.1 Sarajevo fair 
 

Today, the Sarajevo Fair (Fig. 1) organizes over 20 specialized fairs on 27,000 square 
meters of exhibition space. Due to their quality, fair events are of great importance in the 
economic events of this part of Europe. 
 

 MARKET POLICY (MARKETING) OF FORWARDING 
ORGANIZATIONS 

 

Freight forwarding marketing is a set of planned, coordinated, regulated and controlled 
freight forwarding activities which, in partnership with active participants in logistics chains, 
connect all effective processes of overcoming spatial and temporal distances for fast, safe 
and rational transformations of materials, goods, (semi)products, raw materials, live animals 
(...) from the raw material base to the consumer, from the sender to the recipient, from the 
seller to the buyer, from the warehouse to the warehouse, "door to door", including the 
associated information, while at the same time meeting the needs and requirements of 
possible active participants in logistics chains13. 
       Freight forwarders as logistics operators need to adapt their service offerings to the 
demand of potential clients and thus include them in logistics processes, i.e. in logistics 
chains. 
 

 MECHANIZATION OF CARGO LOADING, UNLOADING AND 
TRANSSHIPMENT 

 

In order for the fair exhibits to be delivered from the manufacturers to the fairs and back, 
and to be loaded and unloaded on the means of transport, it is necessary to use certain 
handling and transport machinery (Fig. 2, Fig. 3). This machinery includes: ordinary carts, 
electric battery carts, manual and electric carts for automatic transfer and moving of loads, 
truck cranes for horizontal and vertical moving and lifting of loads, cranes. 

 

 
 

13 www.wikipedia.com 

http://www.wikipedia.com/
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Fig.2  Loading machinery 

 
Depending on the type of transported fair exhibits, forklifts, larger truck cranes and various 
other types of auxiliary handling equipment can be used. 
 

 
Fig.3 Manual loading machinery 

 

  PACKING AND ORGANIZING THE SHIPMENT OF FAIR EXHIBITS 
 
Goods that have arrived directly from abroad or from a customs warehouse are often 
exhibited at fairs. When the customs goods cross the customs line, the customs office of 
entry under customs supervision refers the goods to the customs office responsible for the 
specific fair. 
 

Fair goods that arrive at the venue where the fair is held are reported to the customs office 
in charge, based on the prescribed form. Based on the appropriate documentation, the 
freight forwarder submits a declaration for the fair goods to the customs office. After customs 
clearance of the goods, the freight forwarder hands over the goods in question to the 
exhibitor. He confirms the receipt of a specific exhibit on a special form.  
 

After the closing of the fair, the freight forwarder needs to perform numerous tasks in the 
shortest possible time to organize the shipment of the fair exhibits. Many exhibits need to 
be properly packed before shipping. The freight forwarder will either do the packing himself 
or organize it with the help of specialized packing services. 
 

After packing the exhibits, a new customs inspection is carried out. In this way, the 
declaration for fair goods is discharged. The freight forwarder, as the applicant of the 
declaration, is obliged to return the goods abroad, i.e. return them to the consignment 
warehouse. When it comes to packing and protecting exhibits, forwarders carry out three 
types of packing: 

o Internal 
o External 
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o Packing of special items 
5.1. Inner packing 
 

When it comes to the inner packaging, it is recommended to leave at least 5 cm of space 
between the outer packaging and the packaged product. This space should be filled with 
some kind of padding, whether it's crumpled up newspaper or old pieces of fabric. 
 

5.2. Outer packaging 
 

During transport, the shipment may be exposed to adverse effects due to weather conditions 
and turbulence during transport, so adequate packaging is of key importance. Products that 
can be used for optimal packaging of shipments are: 
Å bags 
Å envelopes 
Å boxes 
Å tubes 
Å tapes 
Å tapes and wrapping film 
Å bandaging 
 
Always use strong and sturdy tapes ï DHL forwarder recommends polypropylene or vinyl 
tape. Avoid using cellophane tapes, which are cheaper but usually not strong enough and 
suitable only for office use. Other types of tape can be used, such as fiber-reinforced paper 
tape. Wrapping the package with rope is not recommended, as the rope can cut through the 
cardboard and damage the package. If you use tape, it is recommended to close the box 
with six pieces of tape, as shown in the pictures Fig. 4: 
 

 
 

Fig. 4 Gluing the box with six pieces of tape 
 

If you choose reinforced paper tape, the box can be closed with only two layers of tape. 
Remember that the strip must be longer than the edges of the box by 80 mm or 32 inches. 

 
- Polyester tapes stretch less than polypropylene tapes at high temperatures, are 

stronger and retain their properties when wet. They can replace steel in many applications 
because of the lower cost. 

- Metal banding straps are best for very heavy shipments, and do not stretch. It is 
recommended to use them only for wooden crates. 

 
5.3. Packing special items 

 
Some items are more sensitive and susceptible to damage than others, and damage can 
easily occur if they are not adequately packed. Such items require special packaging, ex 
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leaflets and documents, books, powder products, liquids, viscous liquids, maps and 
drawings, photographic copies, scissors and knives, electrical/electronic equipment, sports 
rackets, toys and games. 

 

 CALCULATION OF FORWARDING SERVICES 
 

Fair international freight forwarders have the same obligations, rights and responsibilities as 
freight forwarders who perform standard freight forwarding operations. When it comes to the 
calculation of freight forwarding services, several facts should be kept in mind: 

1. the freight forwarder has the right to reimbursement of expenses and an advance 
payment, 

2. the freight forwarder has the right of lien, 
3. the freight forwarder has the right of retention, 
4. the freight forwarder has the right to compensation for his services. 
 

The fair freight forwarder calculates its services on the basis of the Tariff for freight 
forwarding services at international fairs, independent and specialized exhibitions and 
similar events. In accordance with the agreement and concluded contract, the forwarders 
have the right to request compensation for the services rendered, costs incurred during 
transportation, and clients also have the right to compensation if by any chance the 
transported fair exhibits are damaged. 

 

 CONCLUSION 
 

This paper deals with the role and importance of forwarding and forwarding organizations in 
organizing trade fairs. the fact is that every product that needs to be exhibited at fairs needs 
to be packed, loaded and brought to the fair venue by someone, and after the fair, the same 
goods must be returned to the warehouse, this role is taken over by freight forwarders for a 
certain fee. Freight forwarders especially help and facilitate the transport of goods to and 
from fairs when it comes to international fairs, because then it is necessary to transport 
exhibits to other countries, and then freight forwarders perform a series of customs duties 
and procedures. Upon completion of the work, the debts and fees to the forwarders for the 
services rendered to the client are settled, and this is generally agreed upon in advance 
between the two parties. Fair jobs are just one type of special freight forwarding jobs that 
freight forwarders offer to clients, and in order to survive on the market, they must improve 
their services and harmonize them with market requirements. 
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Povzetek 

V ļlanku je predstavljena ġtudija primera, ki smo jo pripravili v okviru Eramus+ KA2 projekta 

Sustain4VET. Podane so sploġne informacije o ġtudiji, celoten potek izvedbe ter rezultati 

izvedbe. 
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Trajnost, mobilnost, onesnaģevanje 
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 UVOD 
 

Pojem trajnostna mobilnost predstavlja znanje, s katerim lahko varno do soļloveka in okolja 

razvijamo potrebe posameznika, podjetij in druģbe ter promoviramo praviļnost. 

Z nami je sicer ģe kar nekaj ļasa, vendar se njegova raba in pomen poveļujeta, kar 

dokazujejo tudi dokumenti nacionalnega pomena, kot je Strategija razvoja prometa v 

Republiki Sloveniji, ki obsega veļ kot 200 strani in navaja cilje do zelene prihodnosti in 

trajnostne mobilnosti v RS in pa tudi dokumenti evropskega pomena. 

Evropska komisija navaja kljuļe cilje trajnostne mobilnosti v svojem dokumentu z imenom 

èPutting European transport on track for the futureç: 

1. Spodbujanje uporabe vozil, plovil in letal brez emisij, obnovljivih in nizkoogljiļnih goriv 

ter povezane infrastrukture ï na primer z namestitvijo 3 milijonov javnih polnilnih mest 

do leta 2030. 

2. Ustvarjanje letaliġļ in pristaniġļ brez emisij ï na primer z novimi pobudami za 

spodbujanje trajnostnih letalskih in pomorskih goriv. 

3. Narediti medmestno in mestno mobilnost zdravo in trajnostno ï na primer s 

podvojitvijo ģelezniġkega prometa za visoke hitrosti in razvojem dodatne kolesarske 

infrastrukture v naslednjih 10 letih. 

4. Okolju prijaznejġi tovorni promet ï na primer s podvojitvijo ģelezniġkega tovornega 

prometa do leta 2050. 

5. Doloļanje cen ogljika in zagotavljanje boljġih spodbud za uporabnike ï na primer z 

izvajanjem obseģnega nabora ukrepov za zagotavljanje praviļnega in uļinkovitega 

oblikovanja cen v celotnem prometu. 

 

Smernice EU pa seveda vplivajo tudi na evropske projekte, ki jih imamo v ġolstvu. Zato smo 

v okviru projekta Eramus+ KA2 Sustain4VET v preteklih letih pripravili nekaj zelenih, 

trajnostnih ġtudij primerov, ki jih lahko uporabljamo pri pouļevanju v poklicnem in 

strokovnem izobraģevanju. 

V nadaljevanju bo predstavljena ġtudija primera, katere cilj je predstaviti dijakom trajnostno 

mobilnost na zanimiv naļin, jih opolnomoļiti na podroļju lastne mobilnosti in dojemanja 

okolice v kateri ģivijo z namenom optimizacije svojih ģivljenjskih stroġkov ter vpliva, ki ga 

imajo na okolje. 
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 SPLOĠNE INFORMACIJE 
 

Ġtudija je namenjena za uporabo v poklicnih in strokovnih ġolah, ki imajo program logistiļni 

tehnik ali podoben program na EQF stopnji 4. Lahko se uporabi tudi za druge poklicne (EQF 

3) ali tehniļne (EQF 4) smeri. Dijaki ne potrebujejo predznanja. 

Kompetence, ki jih dijaki pridobijo: 

¶ Razloģi koncept ogljiļnega odtisa, 

¶ analizira razliļne vplive razliļnih panog prometa na okolje, 

¶ analizira posledice, ki izhajajo iz vplivov razliļnih panog prometa na okolje, 

¶ analizira celovito prometno strategijo obļine, 

¶ razume pomen trajnostnega prometnega naļrtovanja in mestne logistike, 

¶ analizira lastne potovalne navade in razume pomen razliļnih naļinov delitve in 

kombiniranja prevoza za doseganje potovalnih ciljev (mestna logistika). 

Potrebna orodja: 

¶ Pametni telefoni z dostopom do interneta, 

¶ Powerpoint prezentacija, 

¶ papir in pisala, 

¶ celostna prometna strategija izbrane obļine. V Sloveniji je objava celostne prometne 

strategije za doloļeno ļasovno oddobje dolģnost obļin, ki jo pogosto objavijo na 

lastni spletni strani. 

 

 IZVEDBA ĠTUDIJE 
 

Ġtudija primera spodbuja razvoj sposobnosti ġtudentov za samostojno delo in raziskovanje 

na podroļju onesnaģevanja okolja. Ġtudenti bodo znali oceniti, katero prevozno sredstvo 

uporabiti za osebno trajnostno mobilnost. Dijaki bodo razvijali tudi kritiļno razmiġljanje o 

trajnostnem prometnem naļrtovanju obļine, saj je veļina dela na podroļju trajnostnega 

prometa (predvsem infrastrukture) v pristojnosti obļine. 

Odprta vpraġanja za dijake: 

1) Kako bi zmanjġali ogljiļni odtis prometa? 

2) Kako vaġa obļina spodbuja trajnostni promet? 

3) Kaj bi naredili/spremenili za spodbujanje trajnostnega prometa v vaġi obļini? 

4) Kako vidite potovalne navade sodrģavljanov? 
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Postopek izvedbe: 

¶ Uļitelj uļencem predstavi sploġne informacije o ġtudiji primera in uļnih izidih ter jih 

seznani s trajnostno mobilnostjo (Powerpoint prezentacija). 

¶ Uļitelj razdeli dijake v skupine po 4. Imeti morate vsaj 3 skupine (12 dijakov), da lahko 

primerjajo rezultate. Po moģnosti razdelite ġtudente po kraju bivanja (dijaki, ki skupaj 

ģivijo v isti obļini). Uļitelj vsaki skupini razdeli papir in pisala. 

¶ Vsaka skupina mora s pomoļjo mobilnih telefonov raziskati izraz èogljiļni odtisç, da 

pripravi koncept, kaj jim ta izraz pomeni in zakaj je pomemben. Za analizo koncepta 

lahko uporabijo razliļne spletne strani. Nekaj stavkov morajo oblikovati tudi na 

papirju. 

¶ Vsaka skupina uporablja telefon za dostop do spletne strani Evropske agencije za 

okolje (povezava ġtevilka 1), da se seznani z razliļnimi vplivi razliļnih panog prometa 

na okolje in posledicami, ki izhajajo iz tega vpliva. Skupine zapiġejo odstavek o vplivih 

in posledicah prometa na okolje. 

¶ Vsaka skupina s pomoļjo mobilnih telefonov poiġļe celovito prometno strategijo 

svoje obļine (vsaka skupina naj ima drugo obļino). Dijaki naj analizirajo lastno obļino 

za boljġo uporabo pridobljenega znanja. Vsaka skupina naj napiġe odstavek kljuļnih 

kazalnikov/naļrtov trajnostne prometne strategije v svoji obļini. 

¶ Vsak posameznik z mobilnim telefonom dostopa do povezave ġtevilka 4 in izraļuna 

emisije CO2, ki nastanejo letno, ļe bi se vsak dan v sluģbo vozil z avtomobilom. Sami 

naj si izberejo kraj bivanja in podjetje, v katerem bi radi delali ter uporabljajo 

trajnostno pot. Za izraļun naj izberejo preproste avtomobile (npr. druģinski avto, ki 

ga imajo). Vsak ġtudent naj izraļuna tudi stroġke vsakodnevne uporabe avtomobila 

za delo. Ko dobijo potrebne podatke (ogljiļni odtis, izraļunani stroġki goriva, 

registracije, pnevmatik, letnih servisov), naj primerjajo ogljiļni odtis in stroġke 

avtomobila z uporabo avtobusa in kolesa. 

¶ Vsaka skupina odgovori na odprta vpraġanja in napiġe zakljuļek o moģnostih 

trajnostnega prometa v svoji obļini. 

¶ Vsaka skupina predstavi svoje odgovore in zakljuļke drugim skupinam. 

Povezave: 

¶ https://www.eea.europa.eu/themes/transport 

¶ https://www.eea.europa.eu/signals/signals-2022/infographics 

¶ https://ec.europa.eu/eurostat 

¶ https://www.carbonfootprint.com/ 

https://www.eea.europa.eu/themes/transport
https://www.eea.europa.eu/signals/signals-2022/infographics
https://ec.europa.eu/eurostat
https://www.carbonfootprint.com/
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Slika 1: Izvedba ġtudije, vir: lasten 

 

 ANALIZA REZULTATOV IN IZVEDBE 
Za analizo rezultatov smo pripravili anketni vpraġalnik, ki smo ga z dijaki delili s pomoļjo QR 

kode. Dijaki so dostopali do pred in po-testa, da bi lahko tako ugotovili, koliko predznanja so 

imeli in koliko znanja so usvojili. Vpraġanja so bila bazirana na podlagi postavljenih 

kompetenc. Dijaki so odgovarjali na vpraġanja z ocenami (od 1-najmanj do 5-najveļ). 

Ugotovili smo, da po izvedbi noben dijak ni navedel, da ne razume koncepta ogljiļnega 

odtisa. 8 jih je dalo najviġje moģne ocene (4 in 5). Dijaki so naġteli kar 25 razliļnih vplivov, 

ki jih ima promet na okolje. Noben dijak ni odgovoril, da ne razume vpliva, ki ga imajo 

doloļene vrste prometa na okolje. Veļina je sicer izbrala srednjo vrednost (3). Na vpraġanje, 

ali bi bili sposobni samostojno analizirati lastne potovalne navade in kombinirati razliļne 

vrste transporta z namenom optimizacije, je veļina odgovorila, da verjamejo, da bi znali. 

Seveda pa smo tudi uļitelji analizirali lastno izvedbo in ugotovili, da je kljuļ dobre izvedbe 

odliļna zaļetna motivacija. Pri sami postavitvi nalog smo opazili, da ni dobro, da so vse 

naloge na isti drsnici, saj dijaki hitijo, da ļimprej konļajo (tekmovalnost po skupinah). 

Kot zakljuļek bi ocenil, da so ġtudije primerov dijakom zelo zanimive, saj razbijajo 

monotonost frontalnega nastopanja in spodbujajo aktiven in bolj samostojen pristop k 

usvajanju znanja. Po svetu postajajo vse bolj priljubljen naļin pouļevanja, ġe posebej 

ġtudentov. Kot primer lahko izpostavim Poslovno ġolo Harvard, ki je med vodilnimi na svetu 

po razvoju in uporabi ġtudij primerov. V EU je v okviru ECSB (European Council for Small 

Business and Entrepreneurship) dostopna tudi knjiģnica brezplaļnih ġtudij primerov v 

razliļnih jezikih, ki jih lahko vsakdo uporabi.   
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Summary 

The article presents a case study that we prepared as part of the Eramus+ KA2 project 

Sustain4VET. General information about the study, the entire course of implementation and 

the results of the implementation are given. 
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 INTRODUCTION 
 

The concept of sustainable mobility allows the basic access and development needs of 

individuals, companies and society to be met safely and in a manner consistent with human 

and ecosystem health, and promotes equity within and between successive generations. 

It has been with us for quite some time but its use and importance are increasing as 

evidenced by documents of national importance, such as the Strategy for the Development 

of Transport in the Republic of Slovenia, which covers more than 200 pages and states the 

goals for a green future and sustainable mobility in the Republic of Slovenia and also 

documents of European importance. 

The European Commission lists the key objectives of sustainable mobility in its document 

entitled "Putting European transport on track for the future": 

1. Promoting the use of zero-emission vehicles, vessels and aircraft, renewable and low-

carbon fuels and related infrastructure ï for example by installing 3 million public charging 

points by 2030. 

2. Creating emission-free airports and ports ï for example, through new initiatives to 

promote sustainable aviation and marine fuels. 

3. Make intercity and urban mobility healthy and sustainable ï for example by doubling high-

speed rail traffic and developing additional cycling infrastructure over the next 10 years. 

4. More environmentally friendly freight transport - for example by doubling rail freight 

transport by 2050. 

5. Pricing carbon and providing better incentives for users ï for example by implementing a 

comprehensive set of measures to ensure fair and efficient pricing across transport. 

The EU guidelines also affect the European projects in education. Therefore, within the 

Eramus+ KA2 Sustain4VET project, we have prepared some green, sustainable case 

studies over the past years that can be used in teaching in vocational and technical 

education. 

In the following, a case study will be presented, the aim of which is to present students with 
sustainable mobility in an interesting way, to empower them in the field of their own mobility 
and perception of the environment in which they live in order to optimize their living costs 
and the impact they have on the environment 
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 GENERAL INFORMATION 
The study is intended for use in vocational and technical schools that have a logistics 

technician program or a similar program at EQF level 4. It can also be used for other 

vocational (EQF 3) or technical (EQF 4) courses. Students do not need prior knowledge. 

Competences that students acquire: 

Å Explain the concept of carbon footprint. 

Å Analyse the impact of different traffic modes on the environment.  

Å Analyse the consequences arising from the impact of different traffic modes on the 

environment.  

Å Analyse comprehensive traffic strategy of the municipality. 

Å Understand the importance of sustainable transport planning and city logistics. 

Å Analyse their own travel habits and understand the importance of sharing and 

combining transport to achieve travel goals (city logistics). 

 

Required tools: 

Å PowerPoint presentation. 

Å Mobile phones with access to the internet. 

Å Paper and pens. 

Å Comprehensive traffic strategy of each chosen municipality. In Slovenia it is required 

by law to publish a comprehensive traffic strategy for a period of time by each 

municipality. Available on webpage of municipality. 

 

 IMPLEMENTATION OF THE STUDY 
 

The case study promotes the development of students' ability to work and research 

independently in the field of environmental pollution. Students will be able to estimate which 

means of transport to use for personal sustainable mobility. Students will apply critical 

thinking to the municipality's sustainable transport planning, since most of the work on 

sustainable transport (especially infrastructure) falls under the jurisdiction of the 

municipality. 

Open questions for students: 

1. How would you lower the carbon footprint of transport?  

2. How does your municipality promote sustainable transport?   

3. What would you do/change to promote sustainable transport in your municipality?  
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 HOW DO YOU SEE TRAVEL HABITS OF YOUR FELLOW 
CITIZENS?  

Tasks for students: 

Å The teacher presents students general info about the case study and learning 

outcomes and introduces them to sustainable mobility (ppt number 1).  

Å The teacher splits students into groups of 4. You should have at least 3 groups (12 

students), so they can compare results. If possible students are split based on where 

they live (students who live in the same municipality). The teacher hands out paper 

and pens to each group.   

Å Each group uses their mobile phones to research the term ècarbon footprintç to 

prepare a concept of what the term means to them and why it is important. They can 

use various web pages to analyse the concept. They should formulate a few 

sentences on the paper also.  

Å Each group uses the phone to access the webpage of the European Environment 

Agency (link number 1) to learn about the impact of different traffic modes on the 

environment and consequences arising from that impact. The groups write down a 

paragraph on the impact and consequences of traffic on the environment.  

Å Each groups use the phones to find a comprehensive traffic strategy of their 

municipality (each of the groups should have a different municipality). Students 

should analyse their own municipality for better use of gained knowledge. Each group 

should write a paragraph of key indicators/plans for sustainable traffic strategy in their 

municipality.  

Å Each individual uses their mobile phone to access link number 4 and calculate CO2 

emissions produced annually if they were to drive a car each day to work. They should 

choose their own place of living and a company they would like to work at and use 

the sustainable route. They should choose simple cars (e.g. a family car they own) 

for the calculation. Each student should also calculate the cost of using a car each 

day for work. After they get the necessary information (carbon footprint, calculated 

costs of fuel, registration, tires, annual services) they should compare the carbon 

footprint and cost of a car with a bus and bicycle.  

Å Each group answers open questions and writes a conclusion of their municipality's 

sustainable transport options.  

Å Each group presents their answers and conclusions to other groups.   

Data usage and sources: 
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¶ https://www.eea.europa.eu/themes/transport 

¶ https://www.eea.europa.eu/signals/signals-2022/infographics 

¶ https://ec.europa.eu/eurostat 

¶ https://www.carbonfootprint.com/ 

 

Photo 2: Implementation of the study, source: own 

 

 ANALYSIS OF RESULTS AND IMPLEMENTATION 
 

To analyse the results we prepared a questionnaire which we shared with the students using 

a QR code. The students accessed the pre- and post-test in order to find out how much prior 

knowledge they had and how much knowledge they had acquired. The questions were 

based on competences. The students answered the questions with grades (from 1-least to 

5-most). 

We found that after the implementation no students indicated that they did not understand 

the concept of a carbon footprint. 8 of them gave the highest possible scores (4 and 5). The 

students listed as many as 25 different impacts of traffic on the environment. No student 

answered that they do not understand the impact that certain types of traffic have on the 

environment. The majority chose the middle value (3). When asked whether they would be 

able to independently analyze their own travel habits and combine different types of 

transport with the aim of optimization the majority answered that they believed they would 

know. 

Teachers also analyzed their own performance and found that the key to a good 

performance is excellent initial motivation. When setting up the tasks we noticed that it is 

https://www.eea.europa.eu/themes/transport
https://www.eea.europa.eu/signals/signals-2022/infographics
https://ec.europa.eu/eurostat
https://www.carbonfootprint.com/
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not good to have all the tasks on the same slide as the students rush to finish them as soon 

as possible (competition by groups). 

As a conclusion I would assess that case studies are very interesting for students as they 

break the monotony of frontal presentation and encourage an active and more independent 

approach to acquiring knowledge. They are becoming an increasingly popular way of 

teaching, especially among students around the world. As an example I can highlight the 

Harvard Business School which is among the best in the world in the development and use 

of case studies. In the EU, the ECSB (European Council for Small Business and 

Entrepreneurship) also provides a library of free case studies in various languages that 

anyone can use.  
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9.MJERENJE I ANALIZA STANJA 
ĢELJEZNIĻKE INFRASTRUKTURE 

 
 

SAĢETAK 

MJERENJE I ANALIZA STANJA ĢELJEZNIĻKE INFRASTRUKTURE 

Poveĺanjem opsega ģeljezniļkog prometa, samim tim i poveĺanjem osovinskog 

optereĺenja te uvoĽenje vlakova veĺih brzina dolazi do znatnog poveĺanja troġenja 

elemenata gornjeg ustroja kolosijeka. Iz tih razloga vrlo je vaģno obavljati sva potrebna 

mjerenja ģeljezniļke infrastrukture, a sve s ciljem poveĺanja sigurnosti ģeljezniļkog 

prometa. 

Za provedbu svih vaģnijih mjerenja kolosijeļne geometrije kao i za provedbu mjerenja na 

skretnicama postoje razliļiti mjerni ureĽaji koje generalno moģemo svrstati u dvije osnovne 

skupine, a to su ruļni mjerni ureĽaji i ģeljezniļka vozila posebne namjene (mjerna vozila). 

Najbolja tehniļko-tehnoloġka rjeġenja moguĺe je postiĺi uporabom najsuvremenijih mjernih 

strojeva i ureĽaja kojima ĺe se mjeriti i analizirati najvaģniji parametri ģeljezniļke pruge ï 

gornji i donji ustroj i kontaktna mreģa. 

U ovom radu dati ĺemo osvrt na elemente gornjeg ustroja kolosijeka koji su najviġe podloģni 

troġenju i na ureĽaje koji se koriste za mjerenje i analizu dobivenih parametara. 

 

Kljuļne rijeļi: ģeljezniļka infrastruktura, mjerenje stanja kolosijeka, geometrija 

kolosijeka,traļnice,M-24 Universal,EM-120 
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ĢELJEZNIĻKA INFRASTRUKTURA - GORNJI USTROJ KOLOSIJEKA 

Ģeljezniļka infrastruktura obuhvaĺa gornji i donji ustroj ģeljezniļke pruge, objekte na pruzi, 

kolodvorske kolosijeke, signalno-sigurnosne ureĽaje i postrojenja, elektro-energetske 

ureĽaje i postrojenja, telekomunikacijske ureĽaje i postrojenja, pruģni prostor i zraļni 

prostor. 

Gornji ustroj kolosijeka pruge koristi se za kretanje ģeljezniļkih vozila, a osnovni elementi 

su kolosijek  (kolosijek saļinjavaju traļnice, kolosijeļni pragovi, zastor, spojni i priļvrsni 

pribor) i skretnice. 

Gornji ustroj kolosijeka je od iznimnog znaļenja za kretanje ģeljezniļkih vozila pa je vrlo 

vaģno vrġiti remont i odrģavanje kolosijeka, a sve u svrhu poveĺanja sigurnosti u odvijanju 

ģeljezniļkog prometa. 

Traļnice 

Osnovna namjena traļnica je izravno voĽenje kotaļa ģeljezniļkih vozila. One preuzimaju 

optereĺenje ģeljezniļkog vozila i dalje ga prenose na pragove za koje su ļvrsto spojene 

kolosijeļnim spojnim i priļvrsnim priborom. 

Postoje tri vrste traļnica, a to su Vignolova traļnica ili traļnica sa ġirokom nogom (najļeġĺe 

se koristi), te su joġ u uporabi ģljebasta i dvoglava traļnica.  

Tijekom kretanja ģeljezniļkih vozila troġenje traļnica moģe biti visinsko i boļno. Visinsko 

troġenje traļnica najviġe je kod pruga koje se nalaze u pravcu, a kod kretanja vozila u 

krivinama osim visinskog troġenja traļnica dolazi do boļnog troġenja (slika1). 

Postoji nekoliko naļina na koje se vrġi pregled stanja traļnica i to:  

a. ispitivanje indukcijskim strujama  - utvrĽivanje dubine oġteĺenja povrġinskih pukotina 

na  traļnicama 

b. ultrazvuļno ispitivanje ï utvrĽivanje nepravilnosti u unutraġnjosti traļnice 

c. mjerenje popreļnog presjeka ï mjerenje glave traļnice kojim se utvrĽuje stanje 

traļnice 

d. mjerenje uzduģnih valova ï prepoznavanje pogreġaka na glavi traļnice 
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 Slika 1.Istroġena traļnica 

 Kolosijeļni pragovi 

Na kolosijeļne pragove ļvrsto su vezane traļnice na propisanom razmaku i to od 1435 mm. 

Ġirina kolosijeka predstavlja najmanji razmak izmeĽu unutarnjih rubova traļnica mjereno na 

mjestu koje je 14 mm ispod gornjeg ruba glave traļnice. Pragovi se ugraĽuju u kolosijek s 

popreļnim razmakom od 60-75 cm. 

Pragovi imaju funkciju da ġto ravnomjernije prenesu optereĺenja od traļnica na kolosijeļni 

zastor, a gdje nema kolosijeļnog zastora na konstrukciju objekta.  

Pragovi mogu biti drveni, betonski i ļeliļni, a kod nas se najļeġĺe upotrebljavaju pragovi od 

bukovog i hrastovog drva. S obzirom da je drvo podloģno truljenju uslijed utjecaja 

atmosferskih utjecaja vrlo je vaģno zaġtititi pragove od procesa truljenja ġto se uglavnom 

vrġi impregnacijom kreozotnim uljem. Na taj naļin se produljuje vijek trajanja. Kod pragova 

moģe doĺi i do pucanja odnosno pojave pukotina, a da bi se smanjila moguĺnost nastanka 

veĺih pukotina pragovi se ļesto na krajevima okivaju plosnatim ļeliļnim trakama (slika 2 i 

3). 

             

Slika2.    Puknuti prag                                                             Slika 3.Puknuti prag 
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Drveni pragovi se u novije vrijeme zamjenjuju betonskim pragovima ļija je osnovna prednost 

u produljenom vijeku trajanja, dok je glavni nedostatak u tome ġto su podloģni osjetljivosti 

na udarce. 

Kolosijeļni zastor 

Zastor je element gornjeg ustroja kolosijeka ļija je osnovna zadaĺa da ravnomjerno i 

elastiļno prenosi optereĺenje vozila koje prima preko traļnica i pragova na trup pruge. 

Kolosijeļni zastor mora biti izveden tako da spreļava uzduģno i popreļno pomicanje 

kolosijeka te osiggura pravilan poloģaj kolosijeka po smjeru i visini. TakoĽer kolosijeļni 

zastor mora osigurati i laku i brzu odvodnju vode s kolosijeka uslijed utjecaja atmosferskih 

uvjeta. 

Za kolosijeļni zastor uglavnom se koristi kamen tucanik, a debljina zastora ispod praga 

trebala bi biti 30-45 cm. 

Kolosijeļni spojni i priļvrsni pribor 

Osnovna namjena kolosijeļnog spojnog i priļvrsnog pribora je ta da poveģe traļnice 

meĽusobno, sprijeļi uzduģno i popreļno pomicanje traļnice i da priļvrsti traļnicu za 

podlogu na kojoj se nalazi.  U kolosijeļni pribor moģemo ubrojiti kolosijeļne ļavle, vijke za 

pragove, podloģne klinaste ploļe, elastiļne ļavle i elestiļne pritiskalice (slika 4). 

 

 

 

Slika 4. Kolosijeļni pribor 
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PREGLED ĢELJEZNIĻKE PRUGE 

Od velike vaģnosti je obavljati vizualni pregled pruge odnosno provjeravati stanje gornjeg i 

donjeg ustroja pruge, objekata i postrojenja koji se nalaze uz prugu. Potrebno je provjeriti 

sve dijelove ģeljezniļke: kolosijeļne traļnice, veze na sastavu traļnica, pragove, stanje 

priļvrsnog pribora (vijaka), posebno se mora paziti da na pruzi nema odronjenog kamenja i 

na stanje kolosijeļnog zastora. Ukoliko se zamijeti bilo kakvo oġteĺenje ili neispravnost 

potrebno je izvrġiti sanaciju kako se ne bi doġlo do smanjena sigurnosti u odvijanju prometa.  

Pregled gornjeg ustroja pruge obuhvaĺa vizualni pregled, mjerenje i snimanje, a potrebno 

je provjeriti sve tehniļke parametre ģeljezniļke pruge, od stanja traļnica, pragova, 

kolosijeļnog zastora i ostalo. 

Provjera stanja gornjeg ustroja ģeljezniļke pruge moģe se obavljati mjernim ureĽajima. 

Mjerni ureĽaji mogu biti izvedeni kao: 

-ruļni mjerni ureĽaji 

- ģeljezniļka vozila posebne namjene (mjerna vozila) 

RUĻNI MJERNI UREņAJI 

Ruļni mjerni ureĽaji koriste se za provedbu svih vaģnijih mjerenja. Mjerni ureĽaji moraju biti 

izvedeni tako da se u ġto kraĺem vremenu mogu ruļno postaviti na kolosijek i isto tako 

nakon provedenog mjerenja skinuti s kolosijeka (slika5 i slika 6). TakoĽer moraju biti 

izvedeni tako da se mogu lagano prenositi do mjesta primjene odnosno da budu izvedeni 

kao samoprevozivi. 

   

Slika5.UreĽaj za mjerenje profila traļnice          Slika 6.Ruļni mjerni 

ureĽaj(izvor:apps.unizg.hr) 
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i geometrije kolosijeka(GraĽevinar 4/2014 )          

  VOZILO ZA OBILAZAK PRUGE M24 UNIVERSAL 

Vozilo za ģeljezniļke svrhe ruske proizvodnje "GAZ Volga" model "M24 Universal" koristi  

Sekcija ZOP-a ( Sekcija za odrģavanje pruga ) za redovni obilazak pruge te je prikazano na 

slici 7.To je klasiļna karavanska izvedba tvorniļkog automobila, prilagoĽena za voģnju po 

traļnicama s dvije monoblok osovine, od toga jedna pogonska i to straģnja. 

Umjesto starog 2.5 l motora sa 4 cilindra i 98 KS, zbog izrazito velike potroġnje, ugraĽen je 

Mercedesov 4 cilindriļni diesel motor iz serije 123. Okretanje se obavlja s dizalicom koja je 

uļvrġĺena popreļno na sredini vozila. Vozilo ima 7 mjesta za sjedenje. 

 

 

Slika 7. M24 Universal (zeljeznice.net) 

TRAĻNIĻKO MJERNO VOZILO  EM-120 

Traļniļko mjerno vozilo tehniļko-mjernih karakteristika EM-120 izgradila je tvrtka 

Plasser&Theurer, a nalazi se u inventarnom parku Hrvatskih ģeljeznica. Traļniļko mjerno 

vozilo je ġestosovinsko samohodno dizelsko motorno vozilo za posebne namjene u koje je 

ugraĽena mjerna oprema za snimanje propisanih geometrijskih parametara kolosijeka te 

elektroniļka i raļunalna oprema za pohranu, prikaz i analizu snimljenih mjernih podataka.  

Mjerno vozilo raspolaģe s dva upravljaļka mjesta i kolosijek je moguĺe mjeriti u oba vozna 

smjera. Uz svako upravljaļko mjesto nalazi se posebna tipkovnica za ruļno registriranje 

podataka vaģnih za obavljanje mjerenja (nailazak na skretnice, ģeljezniļko cestovni prijelaz, 

pruģne graĽevine) i ispravak kilometarskoga poloģaja. Mjerenje se obavlja pomoĺu mjernih 

osovina postavljenih izmeĽu osovinskih sklopova. Njihova stabilnost u kolosijeku ostvaruje 

se djelovanjem uspravnih i vodoravnih sila preko zraļnoga sustava. U mjernom odjeljku 



XIII ʄɽɬʋʅɸʈʆɼɽʅ ʉʋʄʇʆɿʀʋʄ  ʀʥʪʝʨʜʠʩʮʠʧʣʥʘʨʥʦʩʪʠ ʥʘ ʣʦʛʠʩʪʠʢʘʪʘ ʠ 
ʩʦʦʙʨʘ˃ʘʿʦʪ  

 

   W W W . I L T - S Y M P O S I U M . O R G  136 

nalaze se mjerni stol i raļunalo. Mjerni stol sastoji se od ureĽaja za crtanje grafiļkoga 

mjernog dijagrama i ureĽaja za ispis numeriļkoga mjernog izvjeġĺa. Vozilo je opremljeno 

klima-ureĽajima koji odrģavaju stalnu temperaturu potrebnu za siguran rad raļunala i 

opreme. 

Traļniļkim mjernim vozilom tehniļko-mjernih karakteristika EM-120 provjeravaju se sljedeĺi 

geometrijski parametri uporabnoga stanja kolosijeka: 

Å uzduģni profil voznih povrġina traļnica u kolosijeku (stabilnost kolosijeka), 

Å iskrivljenost ravnine kolosijeka, 

Å visinski odnos traļnica i nadviġenje vanjske traļnice kolosijeka u luku i 

Å smjer (zakrivljenost) traļnica u kolosijeku. 

Slika 8. prikazuje traļniļko mjerno vozilo EM-120. 

 

Slika 8. Traļniļko mjerno vozilo EM-120 

Tehniļke karakteristike traļniļkog mjernog vozila EM-120: 

 Traļniļko mjerno vozilo EM-120 

ukupna masa 48,34 t 

promjer voznih kotaļa 850 mm 

promjer mjernih kotaļa 350,7 mm 

snaga motora 368 kW 

najveĺa mjerna brzina 120 km/h 

najveĺa vozna brzina 120 km/h 
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Glavni dijelovi mjernog traļniļkog vozila EM -120 

 

 

 

GEOMETRIJSKI PARAMETRI UPORABNOGA STANJA KOLOSIJEKA I NAĻIN 

MJERENJA 

 

Traļniļkim mjernim vozilom tehniļko-mjernih karakteristika EM-120 provjeravaju se sljedeĺi 

geometrijski parametri uporabnoga stanja kolosijeka: 

-  uzduģni profil voznih povrġina traļnica u kolosijeku (stabilnost kolosijeka). 

 - iskrivljenost ravnine kolosijeka    

-ġirina kolosijeka    

-visinski odnos traļnica i nadviġenje vanjske traļnice kolosijeka u luku     

-smjer (zakrivljenost) traļnica u kolosijeku 
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ANALIZA GEOMETRIJSKOGA UPORABNOG STANJA KOLOSIJEKA 

TRAĻNIĻKIM MJERNIM VOZILOM TEHNIĻKO-MJERNIH 

KARAKTERISTIKA EM-120 

 

Traļniļkim mjernim vozilom tehniļko-mjernih karakteristika EM-120 obavlja se provjera i 

analiza geometrijskoga uporabnog stanja kolosijeka. Uporabno stanje pojedinih 

geometrijskih parametara kolosijeka provjerava se pomoĺu posebne namjenske mjerne 

opreme ugraĽene u mjerno vozilo. 

Rezultati provjere pohranjuju se i obraduju u raļunalu i ispisuju u obliku mjernoga dijagrama 

(grafikona) i numeriļkoga mjernog izvjeġĺa.(slika 9). 

Mjerni dijagram jest grafiļki prikaz na kojemu se prikazuju sljedeĺi podatci i mjerne veliļine 

na duljini pruge na kojoj je provjera obavljena : 

 - poloģaj lukova i prijelaznih lukova, skretnica, ģeljezniļko-cestovnih prijelaza, mostova, 

tunela i  

  kolodvora. 

 -kilometarski poloģaj (stacioniranje) pruge    

-uzduģni profil (stabilnost) lijeve traļnice u kolosijeku    

-uzduģni profil (stabilnost) desne traļnice u kolosijeku  iskrivljenost ravnine kolosijeka   

- ġirina kolosijeka 

- visinski odnos traļnica u kolosijeku (nadviġenje)    

-smjer (zakrivljenost) lijeve traļnice u kolosijeku    

-smjer (zakrivljenost) desne traļnice u kolosijeku   mjerna brzina. 
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Zaglavlje mjernog dijagrama 

 

 Slika 9. Mjerni dijagram 

 

Mjerno vozilo ima dva upravljaļka mjesta (1 . ili 2.) i mjerenje se moģe obavljati u oba vozna 

smjera. Poloģaj traļnica u kolosijeku i pravilan ispis poloģaja traļnice na mjernom dijagramu 

ovisi o poloģaju 1. ili 2. upravljaļkoga mjesta u smjeru voģnje i postavlja se automatski u 

odnosu na kilometarski poloģaj (stacioniranje) u porastu ili u padu. Na dvokolosijeļnim 

prugama poloģaj lijeve i desne traļnice uvijek se odreĽuje u smjeru porasta kilometarskoga 

poloģaja.  

Raļunalni program omoguĺuje unoġenje promjena mjerodavnih dopuġtenih graniļnih 

vrijednosti geometrijskih parametara ovisno o kategoriji za provjeru i razreda brzina .(slika 

10) 
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Prikaz promjena mjerodavnih dopuġtenih graniļnih vrijednosti 

 

  

Slika 10. Mjerodavne graniļne vrijednosti 
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9.THE MEASUREMENT AND  THE 
ANALYSIS OF RAILWAY    

INFRASTRUCTURE 
SUMMARY 

THE MEASUREMENT AND  THE ANALYSIS OF RAILWAY    

INFRASTRUCTURE 

The volume of the railway trafic, and the resulting axle weight as well as the introduction of 

faster trains increase leads to the substantial change in upper geometry of the track wear. 

Providing the need of the railway traffic safety, all those are the reasons why the necessary 

measurements of the railway infrastructure are required.  

In order to do all the important measurements of the track geometry and measurements at 

the switch gears there exist different measuring devices which can generally be classified 

into two basic groups, that is, into manual measuring devices and the railway vehicles of the 

specilal purpose (measuring vehicles). 

The best technical and technological solutions can be obtained by the use of the state-of-

art measuring devices and instruments which can measure and analyse the most importanat 

parametres of the railway track ï the upper and the lower structure and the contact network.  

This paper will deal with the analysis of the upper architecture of the railway track elements 

which are subject to the most intensive wear and with the equipment used for the 

measurement and analysis of the obtained parametres.  
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Keywords: railway infrastructure, the measurements of the railway track condition, the 

architecture of the railway track, rails, M-24, Universal, EM-120  

RAILWAY INFRASTRUCRURE ï THE UPPER ARCHITECTURE OF THE 

RAILWAY TRACK 

Railway infrastructure comprises upper and lower architecture of the railway, the objects 

situated by the railway, the railway station tracks, signaling and light equipment and facilities, 

electro-power equipment and plants, telecommunication equipment and facilities, railway 

area and air space.   

The upper structure of the railway track is used for the movement of railway vehicles, and 

its main elements are the railway track (railway track is composed of rails, sleepers, ballast, 

connecting and fitting equipment) as well as switches. 

He upper structure of the track is vital for the movement of the railway vehicle, so it is 

important to do repair and maintenance in order to increase railway traffic operation safety. 

Rails 

The basic use of rails is the direct running of the rail vehicle wheels. They overtake the load 

produced by the the railway vehicle transmitting it onto the sleepers they are tightly 

connected to by the rail connecting and securing fittings.  

There are three types of rails; Vignol's rail or the rail with a wide head (most commonly 

used), bridge rail and two-headed rail. 

During the movement of the railway vehicles, the rails wear can be lateral or along their 

height. The hight wear is the most intensive in the railways which run straight, while in those 

with a lot of bends the height wear is accompanied by lateral wear of the rails (figure 1.) 

There are a few ways the inspectionon of the rail condition is performed:  

a. the inspection by the means of induction current ï the determination of the depth in 

surface cracks on the rails, 

b. ultrasound inspection ï the determination of irregularities inside the rail, 

c. the measurement ot the cross-section ï the measurement of the rail head which is used 

for the rail condition determination, 
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d. the measurement of the longitunal waves ï the identification of the rail head irregularities. 

    

 Figure 1. A worn-out rail. 

Sleepers 

Sleepers are firmly held by the tracks placed at a regular distance of 1435 mm. The width 

of the track represents the minimum distance between the inner edges of the rails measured 

at the place which is 14 mm below the upper edge of the rail head. The sleepers are mounted 

into tracks at the lateral distance of 60-75 cm.  

The sleepers function is to transfer the track load onto the balast as effectively as posssible, 

and in the track architecture where the ballast is not included, onto the object construction.  

Sleepers can be wooden, concrete or steel, and in our country the most often used sleepers 

are those made of beech or oak wood. Considering the fact that wood is susceptible to 

rottening caused by the atmospheric conditions, the protection of sleepers is performed by 

the impregnation with creosote oil. In this way their lifespan can be prolonged. Sleepers can 

also crack, or better, cracks can appear on their surface. To prevent the occurence of more 

substantial cracks, sleepers are often reinforced by flat steel fittings at their ends (Figures 2 

and 3). 

 

             

Figure 2.    A cracked sleeper                                               Figure 3.A cracked sleeper 
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Wooden sleepers are recently being replaced by concrete ones which have the basic 

adventage of being more durable, while their main disadventage is that they are not equally 

impact-resistant.  

Ballast 

Ballast is the element of the upper structure of the track and its basic role is to transfer the 

load of the vehicle it recaives via the rails and sleepers onto the track body evenly and with 

elasticity.   Track ballast must be constructed so that it can prevent longitudinal and 

horizontal movement of the track and, in this way, enable the track to have a regular position 

in its height and direction.  Ballast should also ensure easy and quick drainage from the 

track during adverse weather conditions.   

Ballast is usually made of stone chippings, and its thicknes should be from 30 to 45 cm.  

Track fitting and connecting means  

The basic use of track fitting and connecting accessories is to conesct the two rails, to 

prevent horizontal and longitidunal movement of the rails and fix them onto the 

understructure they are placed on. Track accessories include rail track nails, sleepers bolts, 

railway bearing wedge-chaped plates, elastic rail clips, and elastic compressive plates. 

(Figure 4).  

 

 

 

Figure 4. Railway fittings 

 



XIII. INTERNATIONAL SYMPOSIUM Interdisciplinarity of logistics and traffic 

 

   W W W . I L T - S Y M P O S I U M . O R G  145 

 

RAILWAY TRACK INSPECTION 

The visual inspection of railway track, that is, the inspection of upper and lower structure of 

the track, infrastructure and facilities situated by the railway is of utmost importance. It is 

necessary to inspect all the parts of the railway track: rails, the connections at the rails joints, 

sleepers, the condition of the fittings (bolts), and particularly if there is any rock slides on the 

track, as well as what condition of the ballast is. If any damage or irregularity is noticed, it is 

necessary to do a repair in order to avoid a decreased traffic operation security. 

The inspection of the upper structure of the track includes a visual inspection, 

measurements and recordings, and it is also necessary to check all the technical parametres 

of the railway track, from the rails, sleepers, ballast to all other parts.  

The inspection of the upper structure can be done by measuring devices. Measuring devices 

can be listed into two categories: 

-manual measuring devices 

-tailway vehicles of a special use (track survey cars) 

MANUAL MEASURING DEVICES  

Manual measuring devices are used for all the important measurements. Measuring devices 

should be constructed in a way which enables their manual installation onto the track as 

quickly as possible, and their fast removal after the performed measurements (Figure 5 and 

Figure 6) They should also be constructed in a way that enables their easy transport to the 

place of their application, that is, to be self-transporting. 
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Figure 5.The instrument for track profile                     Figure 6.Manual measuring instrument                                                                                                                                                                                                                                                            

and the geometry of the track measurement                          (Source:apps.unizg.hr)                                                                                           

(GraĽevinar 4/2014 )       

TRACK SURVEY CAR M24 UNIVERZAL 

The track survey car made in Russia called ''GAZ Volga'', model ''M24 Universal'', shown in 

Figure 7,  is used by the ZOP Section (The Section for railway maintenance) for the regular 

inspection of railway track. It is a classic caravan modification of a factory-made car, adapted 

for riding along the  track with two monoblock axles, one of which, the rear one, is a driving 

axis.  Instead of the old 2.5-litres, 4-cylindre, 98 HP engine it has much more economical 

Mercedes 4-cylindre engine of the series 123. Turning is performed by the crane fixed 

across, in the middle of the vehicle. The vehicle has 7 seats.  

 

Figure 7. M24 Universal (zeljeznice.net) 

EM-120 TRACK SURVEY CAR  

The track survey car with technical measuring characteristics EM-120 was made by 

Plasser&Theurer company, and it constitutes the part of Croatian railway inventory. The 

track survey car is a self-propelled, six-axles, diesel motor car for special purposes which 

incorporates measuring instruments for recording regulated geometric parametres of the 

track and electronic and computing equipment for storing, display and the analysis of the 

recorded measuring data.  Track survey car has two control panels so that it is possible to 

inspect the track in both riding directions. Each control pannel has a special keyboard for 

the manual entering of data which are important for measuring performance (approaching 

switches, railway-road crossing, railway buildings) and for correction of the kilometre 

position.  
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Measurements are performed by measuring axles mounted between axes assembly. Their 

stability inside the track is achieved by horizontal and vertical forces produced by the air 

system.  In the measuring section there are a measuring desk and a computer. The 

measuring desk consists of the  instrument used for the drawing of graphic measuring 

diagramand the instrument for the printout of the numerical measuring report. The vehicle 

is equipped by air-condition which maintains a constant temperature required for the safe 

functioning of the computer and other instruments.   

Track survey car with the technical measuring characteristics EM-120 controls the following 

geometric parametres of the operational condition of the track:  

¶ a longitudinal profile of the running surface of the rails inside the track (track stability), 

¶ the twist of the track surface 

¶ the elevation range of the rails and the height of the outer track in the curve and  

¶ the direction (curvature) of the rails in the track 

Figure 8. shows the track survey car EM-120  

 

Figure 8. Track survey car EM-120  

The technical characteristics of the Track survey car EM-120: 

 Track survey car EM-120 

Total   mass 48,34 t 

The diametre of the driving wheels  850 mm 

The diametre of the measuring wheels  350,7 mm 

Engine power  368 kW 

The highest measuring speed  120 km/h 
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The highest driving speed 120 km/h 

 

 

The main parts of the Track survey car EM-120  

 

 

Translation of the terms in the figure above (from upper right to bottom left): front, 1. 

measuring axis, driving engine, measuring instrument with the  converter, generator 220V, 

2. measuring axis,  fuel,  3. measuring axis, computer operating, 2.  control point, drawing 

device, printer, the cabinet with electronic equipment, AC-cabinet, DC-cabinet, 1. control 

point, computer operating 

 

THE GEOMETRIC PARAMETRES OF THE USING CONDITION OF THE 

TRACK AND THE MODES OF ITS MEASURING  

 

Track survey car with the mechnical measuring characteristics EM-120 checks the following 

geometric parametres or the using condition of the track:  
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-  a longitudinal profile of the running surface of the rails inside the track (track stability) 

- the twist of the track surface     

- the width of the tack    

- the elevation range of the rails and the height of the outer track in the curve  

- the direction (curvature) of the rails in the track  

 

THE ANALYSIS OF THE GEOMETRIC USING CONDITION OF THE TRACK 

BY THE TRACK SURVEY CAR WITH THE TECHNICAL MEASURING 

CHATACTERISTICS EM-120  

 

The track survey car with the technical measuring characteristics EM-120 is used for the 

inspection and analysis of geometric using condition of the track. The using condition of 

particular geometric parametres of the track is checked ba a special measuring instruments 

incorporated into the surveying car.  

The results of the inspection are stored and processed in the computer and printed out in 

the form of a measuring diagram (graph) and a numerical measuring report (Figure 9).  

Measuring diagram is a graphic image which shows the following data and measuring units 

along the track where this inspection is done:  

 - the position of arcs and transitional arcs, switches, railway-road crossings, bridges, 

tunnels and railway stations.  

 - the kilometre position (stationing) of the railway    

- the longitudinal profile (stability) of the left rail in the track  

-the longitudinal profile (stability) of the right rail in the track  

-the twist of the track surface     

- track gauge 

- the elevation range of the rails in the track (cant)  
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-the direction (twist) of the left rail in the track     

-the direction (twist) of the right rail in the track smjer (zakrivljenost)  

-measuring speed. 

Measuring diagram header  

 

 

 

 Figure 9. Measuring diagram 

The track survey car has two command places (1. and 2.) and the measurements can be 

done in both directions. The position of the rails in the track and the proper print-out of the 

rails position in the measuring diagram depend on the position of the 1. and 2. command 

place in the running direction and it is set automatically in relation to the increasing or 

decreasing kilometre position (stationing). In two-track railways the position of left or right 

rail is always determined in the direction of the increased kilometre position.  

The computer programme enables entering the changes of the current limit values of the 

geometruc parametres, depending on the category of the speed classes (Figure 10.)    
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The image of the changes in the current maximum limit values 

 

  

Figure 10. Current limit values 
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10.VOZNIKI TOVORNIH VOZIL IN 
PROMETNA VARNOST 

 
 

POVZETEK 

V EU  vsako leto v prometnih nesreļah umre pri opravljanju svojega dela pribliģno 800 

voznikov tovornih vozil, kar poklic voznika uvrġļa med zelo nevarne poklice. Vsi zaposleni, 

vkljuļno z vozniki tovornih vozil v cestnem tovornem prometu, imajo pravico do varnega in 

zdravega delovnega okolja. Poznavanje delovnega okolja, vzrokov in posledic  prometnih  

nesreļ je kljuļno za ozaveġļanje voznikov o nevarnosti, ki so jim pri svojem delu 

izpostavljeni.  

Prometne nesreļe povzroļajo ogromno gospodarsko ġkodo za celotno druģbo, prav tako 

pa prevoznim podjetjem povzroļajo dodatne stroġke pri poslovanju. Prav tako imajo 

prometne nesreļe z udeleģbo tovornih vozil vpliv na negativen odnos druģbe do transporta 

kot gospodarske dejavnosti, saj so posledice teh prometnih nesreļ res tragiļne. 

Vsi subjekti, ki so na kakrġenkoli naļin vpeti v organizacijo prevoza tovora in potnikov si 

morajo prizadevati za zmanjġanje kakrġnihkoli tveganj, ki imajo lahko  negativne posledice 

na vozilo, voznika ali okolje. Pri naļrtovanju ukrepov za zmanjġanje ġtevila prometnih nesreļ 

je pomembno poznavanje trenutnega stanja na podroļju prometne varnosti. Zaradi 

primerjave, sem v delo vkljuļil tudi podatke in primerjave za voznike avtobusov, saj se  veliko 

voznikov tovornih vozil odloļi, da se vkljuļijo tudi v organizirane oblike prevoza potnikov 

zaradi boljġih pogojev dela. 

Glavni vir podatkov pri pripravi prispevka je CARE (zbirka podatkov Skupnosti o nesreļah 

na cestah v Evropi). 

KLJUĻNE BESEDE: smrtne ģrtve, prometne nesreļe, poklicni vozniki, prometna varnost. 
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1. UDELEĢBA POKLICNIH VOZNIKOV V PROMETNIH NESREĻAH V EU 

Avtobusi in teģka tovorna vozila se ne razlikujejo le glede na njihov ètovorç (prevoz  potnikov 

oziroma tovora), ampak tudi glede na lokacijo, kjer se obiļajno vozijo, tj. teģka tovorna vozila 

v mestnih obmoļjih vozijo manj pogosto kot avtobusi. Obema vrstama vozil pa je skupno 

dejstvo, da so skupne mase vozil zelo velike, kar ima bistven vpliv na posledice prometnih 

nesreļ v katere so vpletena. Pri dejstvih, ki bodo predstavljena v nadaljevanju se kot teģko 

tovorno vozilo smatra tovorno vozilo nad 3.5 tone z zahtevano C in E kategorijo in avtobusi, 

ki imajo poleg voznika veļ kot 16 sedeģev. 

 

Slika 1: Prikaz ġtevila ģrtev prometnih nesreļ z udeleģbo teģkih tovornih vozil in avtobusov 

 

Od vseh smrtnih ģrtev na cestah v EU leta 2020 jih je 14 % oz. 2.496 umrlo v nesreļi z 

udeleģbo teģkega tovornega vozila in pa 351 ģrtev oz. 2% v prometni nesreļi z udeleģbo 

avtobusa. Ta deleģ je med letoma 2011 in 2020 glede prometnih nesreļ v katerih je bilo 

udeleģeno teģko tovorno vozilo ostal skoraj nespremenjen , vendar se je nekoliko zmanjġalo 

za nesreļe v katere je bil vpleten avtobus. 

Prikaz smrtnih ģrtev v nesreļah teģkih tovornih vozil ni bil enak v vseh drģavah ļlanicah EU. 

Pri kazalniku èsmrtnostiç sta dve baltski drģavi (tj. Latvija in Estonija) dosegli najslabġi 

rezultat glede smrtnih ģrtev, skupaj s Poljsko, Ļeġko, Litvo in Finsko (ki je na sploġno ena 

boljġih in uspeġnejġih  drģav ļlanic v smislu relativnega ġtevila smrtnih ģrtev v cestnem 

prometu). Kar se tiļe smrtnih ģrtev pri prometnih nesreļah z udeleģbo avtobusov se je 

iskazalo, da so nekoliko manj uspeġne drģave ļlanice iz vzhodne Evrope, tako po umrljivosti 

med poklicnimi vozniki, kot po deleģu v skupnem ġtevilu umrlih. 

V nesreļah, v katerih so bila udeleģena teģka tovorna vozila je bilo samo 12 % smrtnih ģrtev  

voznikov  samih. Deleģ ranljivih udeleģencev v prometu (tj. skupno ġtevilo peġcev, 

kolesarjev in motornih dvokolesnikov) je bilo razmeroma nizko (29 % v nesreļah teģkih 

tovornih vozil) v primerjavi s trki v prometnih nesreļah, v katerih je bil udeleģen avtobus, in 

prometnih nesreļ, v katerih je bil udeleģen avtomobil, vendar je bil deleģ voznikov  

avtomobilov in tovornjakov pod 3,5 tone  relativno visok. V prometnih nesreļah voznikov 

avtobusov je bilo 18 % smrtnih ģrtev voznikov v avtobusih. Pri prevozu potnikov se pojavlja 

zelo veliko ġtevilo prometnih nesreļ z udeleģbo peġcev, kar je posledica dejstva, da se 

vozila za prevoz potnikov gibljejo po urbanih obmoļjih, kjer je prisotno veļje ġtevilo peġcev 

in ostalih ranljivih skupin. 



XIII ʄɽɬʋʅɸʈʆɼɽʅ ʉʋʄʇʆɿʀʋʄ  ʀʥʪʝʨʜʠʩʮʠʧʣʥʘʨʥʦʩʪʠ ʥʘ ʣʦʛʠʩʪʠʢʘʪʘ ʠ 
ʩʦʦʙʨʘ˃ʘʿʦʪ  

 

   W W W . I L T - S Y M P O S I U M . O R G  154 

Ġtevilo smrtnih ģrtev na milijon prebivalcev v nesreļah teģkih tovornih vozil je najveļje v 

baltskih drģavah (tj. Latvija in Estonija), Poljska, Ļeġka, Litva in Finska. 

 

 

Slika 2: Ġtevilo smrtnih ģrtev na milijon prebivalcev v nesreļah teģkih tovornih vozil po 

drģavah v EU27 (2018ï2020). Vir: CARE, EUROSTAT 

Opombe: 

ī Drģave, ki niso vkljuļene v ġtevilke, so Bolgarija, Ciper, Irska, Luksemburg in Malta, ker imajo te drģave 

manjkajoļe vrednosti v ļasovni vrsti 2010ī2019 ali zaradi majhnih ġtevilk. 

ī Za Ġvedsko je uporabljeno ļasovno obdobje 2017ï2019 

Smrtnost v prometnih nesreļah teģkih tovornih vozil je pomemben kazalnik, vendar ne 

upoġteva razlike v sploġnem stanju prometne varnosti v razliļnih drģavah. Z drugimi 

besedami, da je moģno, da je smrtnost za posamezne tipe udeleģencev v prometu 

razmeroma  visoka, ne odraģa pa prometne varnosti celotne drģave. Zato je pomembno 

pogledati tudi  deleģ smrtnih ģrtev v prometnih nesreļah in nesreļah teģkih tovornih vozil v 

skupnem ġtevilu smrtnih ģrtev na cestah. 

 Tako kot pri stopnji smrtnosti je tudi deleģ smrtnih ģrtev v nesreļah teģkih tovornih vozil 

enak najviġja na vzhodu in severu EU. Baltske drģave so ġe vedno med najslabġimi glede 

prometne varnosti. Finska, ki se uvrġļa med najuspeġnejġe drģave na podroļju varnosti v 

cestnem prometu, ima ġe posebej visok deleģ smrtnih ģrtev, ki vkljuļujejo prometne nesreļe 

z udeleģbo teģkih tovornih vozil. 
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Slika 3: Letno ġtevilo smrtnih ģrtev v nesreļah teģkih tovornih vozil in njihov deleģ v skupnem 

ġtevilu smrtnih ģrtev v EU 27 po drģavah (2011-2020). Vir: CARE 

 

Slika 4:  Letno ġtevilo smrtnih ģrtev v nesreļah teģkih tovornih vozil in njihov deleģ v 

skupnem ġtevilu smrtnih ģrtev v EU 27 (2011-2020). Vir: CARE 

 

2. SMRTNE ĢRTVE V PROMETNIH NESREĻAH PO SPOLU 

Kar 77 % vseh smrtnih ģrtev prometnih nesreļ v EU je moġkih. Bolj ali manj enak je deleģ 

moġkih (76%)  pri smrtnih ģrtvah v nesreļah teģkih tovornih vozil, kjer so vozniki preteģno 

moġki. V prometnih nesreļah pri prevozu potnikov je odstotek moġkih  nekoliko niģji in znaġa 

66 %, kar je po eni strani mogoļe pojasniti z enakomernejġo porazdelitvijo  moġkih in ģensk 

med potniki v avtobusih. Po drugi strani pa se avtobusi gibljejo veļinoma po urbanih 

obmoļjih, kjer predvsem trļijo v peġce, ki pa so prav tako enakomerno razporejeni po spolu. 
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Slika 5: Porazdelitev smrtnih ģrtev po spolu v nesreļah teģkih tovornih vozil, prometnih 

nesreļah avtobusov in vseh prometnih nesreļah v EU 27 (2018ï2020). Vir: CARE 

3. UMRLI V PROMETNIH NESREĻAH GLEDE NA STAROST 

Porazdelitev ġtevila smrtnih ģrtev v prometnih nesreļah in nesreļah teģkih tovornih vozil po 

razliļnih starostnih kategorijah se bistveno ne  razlikuje  od starostne porazdelitve smrtnih 

ģrtev na sploġno. Zaznati je  razmeroma visoko ġtevilo smrtnih ģrtev v starostnem obdobju 

srednjih let (25-64 leti) v nesreļah teģkih tovornih vozil, ki je  62 %, v primerjavi s 55 % vseh 

smrtnih ģrtev. To je mogoļe vsaj delno razloģiti z dejstvom, da veliko voznikov teģkih 

tovornih vozil spada v to starostno kategorijo. V primerjavi s sploġno starostno porazdelitvijo 

smrtnih ģrtev je deleģ starejġih od 65 let med smrtnimi ģrtvami v nesreļah teģkih tovornih 

vozil nekoliko niģji. To je povezano z dejstvom, da teģka tovorna vozila povzroļijo veliko 

smrtnih ģrtev pri trkih z drugimi vozili na avtocestah in dejstvo, da so starejġi udeleģenci  

manj zastopani na avtocestah, ker niso del delovno aktivnega prebivalstva.  

 

 

Slika 6: Porazdelitev smrtnih ģrtev po starostni kategoriji v nesreļah teģkih tovornih vozil, 

prometnih nesreļah in vseh prometnih nesreļah v EU27 (2018ï2020). Vir: CARE 
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4. DELOVNI TEDEN PROTI VIKENDU 

Deleģ smrtnih ģrtev na cestah med delovnim tednom je v obdobju 2018ï2020 znaġal 66%. 

Deleģ smrtnih ģrtev med delovnim tednom je viġji pri prometnih nesreļah teģkih tovornih 

vozil in avtobusov, kot za vse smrtne ģrtve na cestah na sploġno. Kar 86 % vseh smrtnih 

ģrtev je nastalo v prometnih  nesreļah teģkih tovornih vozil in 77 % smrtnih ģrtev v 

avtobusnih nesreļah v ļasovnem obdobju 2018ï2020  med delovnim tednom. 

 

Slika 7: Porazdelitev smrtnih ģrtev glede na obdobje v tednu v nesreļah teģkih tovornih vozil, 

prometnih nesreļah in vseh prometnih nesreļah v EU27 (2018-2020). Vir: CARE 

5. DAN V TEDNU IN URA NASTANKA PROMETNE NESREĻE 

Porazdelitev smrtnih ģrtev po urah v tednu je precej drugaļna za smrtne ģrtve v nesreļah 

teģkih tovornih vozil, kot za vse smrtne ģrtve na cestah skupaj. V primerjavi z vsemi smrtnimi 

ģrtvami na cestah skupaj, smrtne ģrtve, kot posledica prometnih nesreļ teģkih tovornih vozil 

nastanejo pogosteje med delovnimi dnevi med 7.00 in 18.00. Nasprotno pa so manj pogosto 

ponoļi in med vikendi. 

 

Slika 8: Porazdelitev smrtnih ģrtev glede na dan v tednu in uro v nesreļah teģkih tovornih 

vozil v EU27 (2016ï2020). Vir: CARE 
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Zgornja  slika prikazuje porazdelitev ġtevila smrtnih ģrtev v prometnih nesreļah na ure  v 

tednu. Med delovnim tednom opazimo jutranji in veļerni vrh smrtnih ģrtev avtobusov. Ta 

dva vrha sta bolj izrazita kot pri smrtnih ģrtvah teģkih tovornih vozil in pri vseh smrtnih ģrtvah 

skupaj. V primerjavi s teģkimi tovornimi vozili je verjetneje, da bodo avtobusi vozili v mestnih 

obmoļjih, kjer  prevaģajo potnike in lahko tudi trļijo z vozniki ostalih vozil. Kot pri trkih teģkih 

tovornih vozil, vidimo relativno manj smrtnih ģrtev ponoļi in med vikendi.  

6. VRSTA CESTE 

Podeģelske ceste predstavljajo povrġine 53 % vseh smrtnih ģrtev v nesreļah teģkih tovornih 

vozil, avtoceste 23 % in mestne ceste 23 %. Skoraj enak deleģ smrtnih ģrtev je v prometnih 

nesreļah avtobusov v mestnem in  prometu na cestah izven naselij (44 % oz. 51 % v 2018). 

Deleģ na avtocestah je razmeroma majhen, 6 % v Sloveniji za ļasovno obdobje 2018-2020. 

 

 

 

Slika 9: Porazdelitev smrtnih ģrtev glede na vrsto ceste v nesreļah teģkih tovornih vozil, 

prometnih nesreļah in vseh prometnih nesreļah v EU27 (2018ï2020). Vir: CARE 
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7. ZAKLJUĻEK 

Poklic voznika je deficitaren in zanimanja med mladimi za ta poklic praktiļno ni. Kot  enega 

kljuļnih razlogov za to je dejstvo, da je cesta zelo agresivno delovno okolje, kjer so vozniki 

pri svojem delu izpostavljeni velikim nevarnostim, da se poġkodujejo, zbolijo ali celo izgubijo 

ģivljenje. 

Izboljġanje varnosti v cestnem prometu je tako temelj za izboljġanje pogojev za delo 

voznikov. Tehnologija in varnostni sistemi, vgrajeni v sodobna tovorna vozila veliko 

pripomorejo k zmanjġanju poġkodb ali smrti v prometu, ko je v nesreļo udeleģeno tovorno 

vozilo ali avtobus. Vendar je za izboljġanje varnosti kljuļno znanje vseh deleģnikov, ki na 

kakrġenkoli naļin sodelujejo pri naļrtovanju in izvedbi transportnih procesov. 

Kot je razvidno iz predstavljenih dejstev se prometna varnost na obmoļju EU izboljġuje. Na 

izboljġanje varnosti v cestnem prometu v predstavljenem obdobju je vplivala tudi svetovna 

pandemija COVID-19. Obseg prometa je med pandemijo moļno upadel, kar je imelo za 

posledico manjġe ġtevilo prometnih nesreļ in manjġe ġtevilo smrtnih ģrtev. 

V primerjavi z vsemi smrtnimi ģrtvami po celotni EU so  izstopale  smrtne ģrtve z udeleģbo 

teģkih tovornih vozil in avtobusov  na naslednje naļine: 

- smrtni primeri so bili pogostejġi podnevi in med delovnim tednom, 

-  smrtnih ģrtev v prometnih nesreļah teģkih tovornih vozil je bilo pogosteje na avtocestah, 

medtem, ko je bilo veļ smrtnih ģrtev v nesreļah avtobusov pogosteje v urbanih okoljih. 

Dolgoroļni cilj je odpraviti vse vzroke hudih in smrtnih nesreļ na evropskih cestah. Za 

dosego tega cilja  je pomembno zavedanje, da smo vsi udeleģenci v prometu odgovorni, ker 

s svojimi dejanji in zgledi v vsakdanjem ģivljenju pomembno vplivamo na varnost v cestnem 

prometu. 

 

 

  



XIII ʄɽɬʋʅɸʈʆɼɽʅ ʉʋʄʇʆɿʀʋʄ  ʀʥʪʝʨʜʠʩʮʠʧʣʥʘʨʥʦʩʪʠ ʥʘ ʣʦʛʠʩʪʠʢʘʪʘ ʠ 
ʩʦʦʙʨʘ˃ʘʿʦʪ  

 

   W W W . I L T - S Y M P O S I U M . O R G  160 

 

 

 
 

 
TECHNICAL EDUCATION 

CENTRE LJUBLJANA 
 
 

Author: 
 
Rajko PALĻAR, B.Sc. 

  

10.TRUCK DRIVERS AND  
TRAFFIC SAFETY 

 

ABSTRACT 

Every year in the EU, approximately 800 truck drivers die in traffic accidents while 

performing their work, which makes the driving profession one of the most dangerous 

professions. All employees, including truck drivers in road freight transport, have the right to 

a safe and healthy working environment. Knowledge of the work environment, the causes 

and consequences of traffic accidents is the key to making drivers aware of the dangers 

they are exposed to in their work. 

Traffic accidents cause enormous economic damage to the entire society, and they also 

cause additional costs to transport companies in their operations. Traffic accidents involving 

trucks also have an impact on society's negative attitude towards transport as an economic 

activity, as the consequences of these traffic accidents are truly tragic. 

All entities involved in any way in the organization of cargo and passenger transport must 

strive to reduce any risks that may have negative consequences for the vehicle, the driver 

or the environment. When planning measures to reduce the number of traffic accidents, it is 

important to know the current situation in the field of traffic safety. For the sake of 

comparison, I also included data and comparisons for bus drivers, as many truck drivers 

decide to join organized forms of passenger transport for better working conditions. 

The main source of data for the preparation of the contribution is CARE (Community data 

collection on road accidents in Europe). 

 

KEY WORDS: fatalities, traffic accidents, professional drivers, traffic safety 
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1. PARTICIPATION OF PROFESSIONAL DRIVERS IN TRAFFIC 

ACCIDENTS IN THE EU 

Buses/coaches and heavy goods vehicles (HGV) differ not only with respect to their ñcargoò 

(transport passengers and freight respectively) but also with respect to the location where 

they usually drive, i.e., heavy goods vehicles drive less often in urban areas than 

buses/coaches. Both types of vehicles, on the other hand, have in common that the 

consequences of a collision are often serious for the victim due to the mass of these 

vehicles. 

In terms of the facts that will be presented below, a heavy truck is considered a truck over 

3.5 tons with the required C and E category and buses that have more than 16 seats in 

addition to the driver. 

 

Figure1: Display of the number of victims of traffic accidents involving heavy goods vehicles 

and buses. 

Of all road fatalities in the EU in 2020, 14% and 2% respectively died in a crash involving an 

HGV or a bus/coach. This proportion has remained virtually stable between 2011 and 2020 

for crashes involving an HGV but has decreased slightly for crashes involving a bus/coach. 

The pattern of fatalities in HGV crashes was not the same in all EU Member States. Based 

on the ñmortalityò indicator, two Baltic States (i.e., Latvia and Estonia) scored worst in terms 

of HGV fatalities, along with Poland, Czechia, Lithuania and Finland (which is generally one 

of the better performing Member States in terms of the relative number of road fatalities). As 

far as fatalities in bus/coach crashes were concerned, the problem generally appeared to 

be more important in Eastern Europe, both in terms of mortality and in terms of the share in 

the total number of fatalities. 

In crashes involving heavy goods vehicles, only 12% of fatalities were the occupants of the 

HGV themselves. The proportion of vulnerable road users (i.e., the total number of 

pedestrians, cyclists and powered two-wheelers) was relatively low (29% in HGV crashes) 

compared to crashes involving a bus/coach and crashes involving a car, but the proportion 

of occupants of passenger cars and lorries under 3.5 tons was relatively high. In bus/coach 

crashes, 18% of the fatalities were the passengers in the buses/coaches themselves.  

Pedestrians were also overrepresented among those killed in such crashes. 

The number of fatalities per million inhabitants in HGV crashes is highest in the Baltic States 

(i.e., Latvia and Estonia), Poland, Czechia, Lithuania and Finland. 
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Figure 2. Fatalities per million inhabitants in HGV crashes per country in the EU27 (2018-

2020). Source: CARE, EUROSTAT 

Notes: 

- Countries that are not included in the Figures are Bulgaria, Cyprus, Ireland, Luxembourg and Malta because 

these countries have missing values in the time series 2010-2019 or because of small numbers 

- For Sweden, the time period 2017-2019 is used. 

Mortality in bus/coach crashes and in HGV crashes is an important indicator but does not 

consider differences in the general state of road safety in different countries. In other words, 

it is possible that mortality for the types of vehicles investigated is so high because the total 

mortality for all vehicle types is high. Therefore, it is important to also look at the proportion 

or share of fatalities in bus/coach crashes and HGV crashes within the total number of road 

fatalities. 

As with the mortality rate, the share of fatalities in HGV crashes is the highest in the east 

and north of the EU. The Baltic States are still among the worst-performing countries. 

Finland, which ranks among the best performing countries in road safety, has a particularly 

high share of fatalities involving HGVs. 
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Figure 3. Share of fatalities in HGV crashes in the total number of fatalities, per country in 

the EU27 (2018-2020). Source: CARE 

 

Figure 4. Annual number of fatalities in HGV crashes, and their share in the total number of 

fatalities in the EU27 (2011-2020). Source: CARE 

2. FATALITIES IN TRAFFIC ACCIDENTS BY GENDER 

77% of all road fatalities in the EU are male. More or less the same proportion of men (76%) 

is observed in the fatalities in crashes involving heavy goods vehicles. In bus and coach 

crashes, the percentage of men is slightly lower at 66%, which can be explained on the one 

hand by the more even distribution of men and women among the occupants of buses and 

coaches than among HGV occupants, who are mainly men. On the other hand, 

buses/coaches mainly collide with people outside their vehicles in urban areas; these are 

areas with a similar percentage of men and women on the streets. 
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Figure 5. Distribution of fatalities by gender in HGV crashes, bus/coach crashes and all 

crashes in the EU27 (2018-2020). Source: CARE 

3. FATALITIES IN TRAFFIC ACCIDENTS BY AGE 

The distribution of the number of fatalities in bus/coach crashes and HGV crashes across 

different age categories does not differ strongly from the age distribution of road fatalities 

generally. We observe a relatively high number of middle-aged fatalities in HGV crashes. 

62% are between 25 and 64 years old, compared to 55% of all fatalities. This can be 

explained, at least in part, by the fact that many HGV drivers belong to this age category. 

Compared to the general age distribution of fatalities, the proportion of people over 65 

among fatalities in HGV crashes is slightly lower. This is related to the fact that heavy goods 

vehicles cause many fatalities in collisions with other vehicles on motorways, and the fact 

that senior citizens are underrepresented on motorways because they are not part of the 

working population. 

 

Figure 6. Distribution of fatalities by age category in HGV crashes, bus/coach crashes and 

all crashes in the EU27 (2018-2020). Source: CARE 
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4. WORKING WEEK VERSUS WEEKEND 

The proportion of road fatalities that occur during the working week is 67% in the time period 

2018-2020. The proportion of fatalities during the working week is higher for HGV crashes 

and for bus/- coach crashes than for all road fatalities in general. 86% of all fatalities in HGV 

crashes and 77% of fatalities in bus/coach crashes in the time period 2018-2020 occurred 

during the working week. 

 

Figure 7. Distribution of fatalities by period of the week in HGV crashes, bus/coach crashes 

and all crashes in the EU27 (2018-2020). Source: CARE 

 

5. DAY OF THE WEEK AND HOUR 

The distribution of fatalities over the hours of a week is quite different for fatalities in HGV 

crashes than for all road fatalities combined. Compared to all road fatalities combined, HGV 

fatalities occur more often during working days between 7AM and 6PM. By contrast, they 

are less frequent at night and on weekends. 

 

Figure 8. Distribution of fatalities by day of the week and hour in HGV crashes in the EU27 

(2016-2020). Source: CARE 

The Figure below shows the distribution of the number of fatalities in bus/coach crashes 

over the hours of the week. During the working week we see a morning peak and an evening 
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peak in bus/coach fatalities. These two peaks are more pronounced than for HGV fatalities 

and for all fatalities combined. Compared to heavy goods vehicles, buses are more likely to 

drive in urban areas where they both transport commuters and can also collide with 

commuters. As with HGV crashes, we see relatively fewer fatalities at night and on the 

weekends. 

 

6. ROAD TYPE 

Rural roads account for 53% of all fatalities in HGV crashes, motorways for 23% and urban 

roads also for 23%. There is an almost equal proportion of fatalities in bus/coach crashes 

on urban and rural roads (resp. 44% and 51% in 2018). The share on motorways is relatively 

small, at 6% in the time period 2018-2020. 

 

Figure 9. Distribution of fatalities by road type in HGV crashes, bus/coach crashes and all 

crashes in the EU27 (2018-2020). Source: CARE 
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7. CONCLUSION 

The profession of driver is in short supply and there is practically no interest in this profession 

among young people. One of the key reasons for this is the fact that the road is a very 

aggressive working environment where drivers are exposed to great risks of injury, illness 

or even loss of life in their work. 

Improving road safety is thus the basis for improving drivers' working conditions. The 

technology and safety systems built into modern trucks go a long way toward reducing traffic 

injuries or deaths when a truck or bus is involved in an accident. However, the key to 

improving safety is the knowledge of all stakeholders who participate in any way in the 

planning and implementation of transport processes. 

As can be seen from the presented facts, traffic safety in the EU area is improving. The 

global COVID-19 pandemic also had an impact on the improvement of road traffic safety in 

the present period. Traffic volume fell sharply during the pandemic, resulting in fewer traffic 

accidents and fewer fatalities. 

Compared to all fatalities across the EU, fatalities involving heavy goods vehicles and buses 

stood out in the following ways: 

- deaths were more frequent during the day and during the working week, 

- fatalities in traffic accidents involving heavy goods vehicles were more frequent on 

highways, while fatalities in bus accidents were more frequent in urban environments. 

The long-term goal is to eliminate all causes of serious and fatal accidents on European 

roads. In order to achieve this goal, it is important to realize that all road users are 

responsible, because our actions and examples in our daily lives have a significant impact 

on road safety. 
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11.BEZBEDNOSNI PLANOVI KAO 
PREVENTIVA U TRANSPORTU 

OPASNOG TERETA 
 

 

Apstrakt:  
Prevoznici i poġiljaoci, kao i drugi uļesnici u transportu opasne robe sa visokom 
potencijalnom opasnoġĺu, moraju usvojiti, sprovoditi i primeniti bezbednosne planove. To je 
obavezna preventivna mera u transportu opasne robe sa visokom potencijalnom opasnoġĺu 
posebno kod transporta radioaktivnih materija. Svaki bezbednosni plan mora imati odreĽene 
elemente predviĽene Evropskim sporazumom o meĽunarodnom drumskom transportu 
opasne robe Ꞌ ADR-om. 
Prevoznik, poġiljalac i primalac treba da meĽusobno saraĽuju, kao i sa nadleģnim organima 
radi razmene informacija koje se odnose na ugroģavanje bezbednosti, preduzimanje 
odgovarajuĺih bezbednosnih mera i reakcija na dogaĽaje koji se tiļu bezbednosti, tako da 
je pravilna izrada ovih planova od velikog znaļaja za bezbednost ljudi i zaġtitu ģivotne 
sredine. 
 
Kljuļne reļi: bezbednosni plan, zaġtita ģivotne sredine, bezbednost uļesnika u transportu 

opasne robe 
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 UVOD  

Opasne materije su one materije koje svojim svojstvima ili hemijskim reakcijama mogu 
ugroziti ģivot i zdravlje ljudi, ģivotnu sredinu i/ili materijalna sredstva. Sa aspekta znaļaja za 
zaġtitu ģivotne sredine, ljudi i opasnosti, a na osnovu preporuka Ujedinjenih Nacija, doneġeni 
su propisi za transport opasnog tereta u svim vidovima saobraĺaja. To je doprinelo 
ureĽenosti u ovoj oblasti kada je reļ o bezbednosti transporta, obavezama i duģnostima 
prevoznika, poġiljaoca, primaoca i drugih uļesnika u transportu. 

Transport opasne robe u organizacionom i tehniļko-tehnoloġkom smislu predstavlja stalnu 
opasnost za sve koji na posredan ili neposredan naļin dolaze u kontakt sa ovom vrstom 
robe. Zbog moguĺih negativnih delovanja opasnih materija, njihov transport mora biti 
organizovan po odreĽenim pravilima kako bi rizik od nezgoda bio minimalan, odnosno da 
posledice akcidenata budu svedene na najmanju moguĺu meru. 

Svi uļesnici u transportu opasnog tereta, u zavisnosti od svojih odgovornosti, moraju voditi 
raļuna o zahtevima bezbednosti. Jedan od tih zahteva je i bezbednosni plan koji je definisan 
je Evropskim sporazumom o drumskom transportu opasnog tereta ï ADR-om. U ovom 
sluļaju, pod pojmom bezbednost podrazumevaju se mere predostroģnosti, koje se moraju 
preduzeti da bi se spreļila kraĽa ili zloupotreba opasnog tereta, koji bi mogao da ugrozi lica, 
imovinu ili ģivotnu sredinu.  

PredviĽeno je da prevoznici i poġiljaoci, kao i drugi uļesnici koji uļestvuju u transportu tereta 
sa visokom potencijalnom opasnoġĺu moraju usvojiti, sprovoditi i primeniti bezbednosne 
planove. Obaveza izrade i sprovoĽenja bezbednosnog plana uļesnika u transportu opasnog 
tereta sa visokom potencijalnom opasnoġĺu propisana je zakonom. 

Tereti sa visokom potencijalnom opasnoġĺu su oni kod kojih postoji moguĺnost zloupotrebe 
u teroristiļke svrhe i koji mogu da dovedu do ozbiljnih posledica kao ġto su masovni gubici 
ģivota ljudi ili velika ekonomska razaranja. 

Bezbednosni rizik, opasnost od izazivanja poģara, eksplozije, kraĽe autocisterne i sliļno, 
prisutan je tokom punjenja, prevoza, prijema i istakanja opasnih materija. Iz tih razloga je 
jako vaģno da bezbednosni plan bude dobar. Njegova vrednost se ogleda u struļnosti 
bezbednosnog savetnika koji ga definiġe i u spremnosti preduzeĺa da ga u potpunosti 
primeni, kako zbog svoje tako i zbog bezbednosti ostalih uļesnika u saobraĺaju. 

 

 OPASAN TERET SA VISOKOM POTENCIJALNOM OPASNOĠĹU 

Spisak opasnog tereta za visokom potencijalnom opasnoġĺu po klasama ili podklasama 
ukoliko ih ima, dat je u tabeli 1. U koloni 1 su prikazane klase opasnih materija gde su: klasa 
1 - eksplozivne materije i predmeti sa eksplozivnim materijama, klasa 2 ï gasovi, klasa 3 - 
zapaljive teļne materije, klasa 4.1 - eksplozivne ļvrste materije umanjene osetljivosti, klasa 
4.2 - samozapaljive materije, klasa 4.3 - materije koje u dodiru sa vodom razvijaju zapaljive 
gasove, klasa 5.1 - oksidirajuĺe materije, klasa 6.1 - otrovne materije, klasa 6.2 - zarazne 
materije, klasa 7 - radioaktivne materije i klasa 8 - nagrizajuĺe materije. Moģe se primetiti 
da su pojedine klase opasnih materija iskljuļene iz spiska tereta sa visokom potencijalnom 
opasnoġĺu. Tako na primer kod klase 3, u materije sa visokom potencijalnom opasnoġĺu 
spadaju zapaljive teļnosti ambalaģne grupe I i II, dok su izuzete zapaljive teļnosti 
ambalaģne grupe III. Ambalaģne grupe imaju sledeĺe znaļenje: materije koje poseduju 
velike opasnosti pakuju se u ambalaģnu grupu I, materije srednje opasnosti u ambalaģnu 
grupu II i materije male opasnosti u ambalaģnu grupu III. Sada je jasnije zaġto su iz spiska 
tereta sa visokom potencijalnom opasnoġĺu izuzete opasne materije klase 3 ambalaģne 
grupe III. Sliļna je situacija i kod nekih drugih klasa opasnih materija, gde se u spisku tereta 
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navode samo materije ambalaģne grupe I, kao ġto je sluļaj kod podklase 4.2, 4.3, 5.1, 6.1 i 
8. 

Tabela 1: Spisak tereta sa visokom potencijalnom opasnoġĺu (ADR, 2021) 

Klasa Podklasa    Materija ili predmet  

Koliļina 

Cisterna 
(litar) 

rasuti 
teret 
(kg) 

komad za 
otpremu 

(kg) 

1 

1.1 eksplozivi  (a) (a) 0 

1.2 eksplozivi  (a) (a) 0 

1.3 eksplozivi grupe kompatibilnosti C (a) (a) 0 

1.5 eksplozivi  0 (a) 0 

2 

 zapaljivi gasovi (klasifikacionih k¹dova koji sadrģe 
samo slovo F) 

3000 (a) (b) 

 
otrovni gasovi (klasifikacionih k¹dova, koji sadrģe 
slova T, TF, TC, TO, TFC ili TOC) sa izuzetkom 
pakovanja gasa pod pritiskom  

0 (a) 0 

3 
 zapaljive teļnosti ambalaģne grupe I ili II  3000 (a) (b) 
 desenzitivisani eksplozivi  (a) (a) 0 

4.1  desenzitivisani eksplozivi  (a) (a) 0 

4.2  materije ambalaģne grupe I  3000 (a) (b) 

4.3  materije ambalaģne grupe I  3000 (a) (b) 

5.1 

 oksidirajuĺe teļnosti ambalaģne grupe I  3000 (a) (b) 

 perlhorati, amonijumnitrat i Ľubrivo na bazi 
amonijumnitrata  

3000 3000 (b) 

6.1  otrovne materije ambalaģne grupe I  0 (a) 0 

6.2  zarazne materije kategorije A (UN -brojevi 2814 i 
2900)  

(a) 0 0 

7  radioaktivne materije  
3000 A1 (u posebnom obliku) ili 

3000 A2 u komadima za otpremu 
tipa B(U)-, B(M)- ili C- 

8  nagrizajuĺe materije ambalaģne grupe I  3000 (a) (b) 

(a) ne primenjuje se 
(b) u zavisnosti od koliļine ne vaģe propisi za materije sa visokom potencijalnom opasnoġĺu 

Vrednost navedena u ļetvrtoj koloni tabele 1 koja se odnosi na cisterne vaģi samo ako je 
dozvoljen transport u cisternama prema koloni 10 ili 12 tabele A poglavlja 3.2 ADR-a. Za 
materije koje nisu dozvoljene za transport u cisternama, podatak u ovoj koloni se ne 
primenjuje. 

Vrednost u ļetvrtoj koloni koja se odnosi na rasuti teret vaģi samo ako je dozvoljen transport 
u rasutom stanju prema koloni 10 ili 17 tabele A poglavlja 3.2 ADR-a . Podatak u ovoj koloni 
se ne primenjuje za materije koje nisu dozvoljene za transport u rasutom stanju . 

Sledeĺi korak je utvrditi da li koliļina datog opasnog terete prelazi propisane granice. Da bi 
se utvrdilo da li opasan teret ima visoku potencijalnu opasnost, prvo se mora poznavati naļin 
otpreme robe: da li je to otprema materije u cisterni u teļnom stanju, kao rasuti teret ili je 
reļ o komadu za otpremu.  

Na primer eksplozivi koji se uglavnom otpremaju kao komadni teret (osim podklase 1.5) 
imaju granicu 0 zbog svoje, opġte poznato, visoke potencijalne opasnosti. To znaļi da u 
sluļaju transporta bilo koje koliļine opasne materije klase 1, postoji obaveza izrade 
bezbednosnog plana. 



XIII. INTERNATIONAL SYMPOSIUM Interdisciplinarity of logistics and traffic 

 

   W W W . I L T - S Y M P O S I U M . O R G  171 

Sledeĺi primer su zapaljive teļne materije ambalaģne grupe I ili II koje se uglavnom 
otpremaju cisternama. Iz tabele se vidi da je graniļna vrednost 3000 l i za svaku koliļinu 
preko ove, neophodna je izrada bezbednosnog plana. 

Za opasnu robu klase 7, radioaktivne materije sa visokom potencijalnom opasnoġĺu su one 
sa aktivnoġĺu istom ili veĺom od graniļne vrednosti za transportnu bezbednost od 3.000 A2 
po komadu. 

 IZRADA BEZBEDNOSNOG PLANA  

Kad se utvrdi da opasan teret prelazi graniļne vrednosti iz spiska opasnog tereta sa visokom 
potencijalnom opasnoġĺu, pristupa se izradi bezbednosnog plana. U nastavku rada je na 
slici 1 po koracima predstavljen i nakon toga detaljno objaġnjen postupak izrade jednog 
takvog plana. 

 
Slika 1. Postupak izrade bezbednosnog plana 

1) Prvi korak u izradi je odreĽivanje posebnih odgovornosti iz oblasti bezbednosti 
kompetentnim i kvalifikovanim licima sa odgovarajuĺim ovlaġĺenjima. Najļeġĺe se to reġava 
imenovanjem Savetnika za bezbednostu transportu opasnog tereta.  

2) Sledeĺi korak je utvrĽivanje spiska opasnih tereta ili vrste predmetnih opasnih 
tereta. Vrġi se pregled opasnih materija kojima se manipuliġe u transportnom lancu i 
klasifikuje se prema tabeli 1 koja je veĺ prethodno objaġnjena. 

3) Treĺi korak je pregled primenjenih postupaka i procena bezbednosnih rizika, 
ukljuļujuĺi sva neophodna zadrģavanja u transportu, zadrģavanje tereta u vozilima, 
cisternama ili kontejnerima pre, za vreme i nakon transporta i privremeno skladiġtenje 
opasnog tereta, radi promene vida saobraĺaja ili prevoznog sredstva (pretovar).  

Definiġe se najduģe vreme stajanja vozila na parkingu i da li su vozila prazna, ġto znaļi da 
ne postoji visoka potencijalna opasnost. Jedino zaustavljanje vozila koje prevozi teret sa 
visokom potencijalnom opasnoġĺu, odgovorno lice odobrava vozaļu na pumpama kako bi 
se sipalo gorivo ili na parkingu namenjenom za vozila sa opasnim teretom. U inostranstvu 

mere kojima se garantuje da se prenoġenje informacija vezanih za transport ograniļi samo na ona lica kojima 
je ova informacija potrebna.

mere kojima se garantuje fiziļka bezbednost informacija o transportu 

postupke za ocenu i proveru bezbednosnih planova i postupke za periodiļnopreispitivanje i aģuriranje 
planova

efikasne i aktuelne postupke za izveġtavanje i postupanje pri ugroģavanju inaruġavanju bezbednosti ili 
dogaĽajima koji utiļu na bezbednost;

jasan pregled mera koje se moraju preduzeti 

pregled primenjenih postupaka i procena bezbednosnih rizika 

spisak opasne robe ili vrsta predmetne opasne robe

odreĽivanje posebnih odgovornosti iz oblasti bezbednosti kompetentnim i kvalifikovanim osobama
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vozila se parkiraju na ADR parkinge kako bi pravili pauze u skladu sa propisima iz oblasti 
bezbednosti saobraĺaja na putevima. U Republici Srbiji ne postoje parkinzi namenjeni ADR 
vozilima. 

Ukoliko ne postoji ADR parking, a vozaļ mora da parkira vozilo, onda se parkiranje vrġi na 
parkingu koji se nalazi van naseljenog mesta i gde postoji lice koje ļuva parking ili video 
nadzor. U tom sluļaju vozaļ obaveġtava lice koje ļuva parking o opasnom teretu koji 
prevozi i parkira se na odreĽenoj udaljenosti od ostalih vozila. Oko vozila se postavljaju 
saobraļajni ļunjevi kao upozorenje da je parkirano vozilo natovareno opasnim teretom. 

4) Jasan pregled mera koje se moraju preduzeti u svrhu smanjenja bezbednosnih rizika 
saglasno odgovornostima i obavezama uļesnika ukljuļujuĺi: 

- Obuku svih koji uļestvuju u transportnom lancu  

Savetnik na osnovu godiġnjeg plana vrġi permanentno obuku zaposlenih za poslove 
manipulacije opasnim teretom (Oģegoviĺ i dr, 2016). TakoĽe, vozaļi koji imaju vaģeĺe 
sertifikate za transport opasnog tereta se periodiļno proveravaju u smislu osnovnog nivoa 
znanja koji bi trebalo da imaju u svakom trenutku. Vodi se evidencija o zaposlenima sa 
podacima o obimu obuļenosti u zavisnosti od vida transporta. 

- Bezbednosnu politiku  

Na primer mere pri poveĺanoj opasnosti, kontrola pri zapoġljavanju lica (utvrĽuje se koje bi 
specifikacije i pojedinosti pri zapoġljavanju trebao navesti svaki potencijalni radnik) ili 
premeġtanju lica na drugo radno mesto.  

- Opremu i sredstva koja se moraju koristiti za smanjenje bezbednosnih rizika  

Svi uļesnici u transportu opasne robe treba da su obuļeni iz oblasti zdravlja, bezbednosti, 
ģivotne sredine i protivpoģarne zaġtite, ġto znaļi da prisustvuju redovnim treninzima iz datih 
oblasti, kao i da su proġli odgovarajuĺu proveru znanja.  

5)  Efikasne i aktuelne postupke za izveġtavanje i postupanje pri ugroģavanju i naruġavanju 
bezbednosti ili dogaĽajima koji utiļu na bezbednost. Regulisano je kroz jasno definisane 
postupke obaveġtavanja, izrade dokumenta (izveġtaja) o akcidentu, kao i mere za 
spreļavanje istih. IzraĽuje se jedinstvena forma u kojoj se dostavljaju informacije o 
vanrednim dogaĽajima u transportu opasnog tereta, bez obzira na teģinu posledica i vid 
transporta i manipulacije. 

6) Postupci za ocenu i proveru bezbednosnih planova i postupci za periodiļno 
preispitivanje i aģuriranje planova. Rade se kroz Akcione planove sa definisanim 
obavezama i sprovodi ih Savetnik za bezbednost u transportu opasnog tereta, periodiļno 
na svakih 12 meseci. 

7) Mere kojima se garantuje fiziļka bezbednost informacija o transportu, koje su sadrģane 
u bezbednosnim planovima. Svi zaposleni imaju ovu obavezu potpisivanjem Ugovora o radu 
i dokumenta o poverljivosti podataka. 

8) Mere kojima se garantuje, da se prenoġenje informacija, vezanih za transport koje su 
sadrģane u bezbednosnim planovima, ograniļi samo na ona lica kojima je ova informacija 
potrebna. Ove mere ne smeju da iskljuļe potrebne informacije koje su opisane na drugim 
mestima u ADR-u.  
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 ZAKLJUĻAK 

Izrada bezbednosnog plana kroz jasno navedene korake je od velikog znaļaja za 
bezbednost svih uļesnika u transportu opasnog tereta i zaġtitu ģivotnu sredinu. Efikasna 
primena plana u praksi je bitna, a tome u velikoj meri doprinosi znanje, iskustvo, umeĺe i 
obaveġtenost Savetnika za bezbednost koji ga i pravi. Rad Savetnika ogleda se u praĺenju 
propisa, donoġenju strateġkih odluka, obuļavanju radnika, saniranju posledica i praĺenju 
transporta.  

Dobar Bezbednosni plan pozitivno utiļe na funkcionalno poslovanje preduzeĺa, na 
smanjenje rizika zagaĽenja, trovanja, poģara, rasipanja, prosipanja i sliļnih negativnih 
pojava. TakoĽe, ako se ovim planom utvrde taļne nadleģnosti i obaveze svih zaposlenih u 
transportnom preduzeĺu, a naroļito vozaļa, broj saobraĺajnih nezgoda i njihove posledice 
bi se smanjile. Zato prevoznik, poġiljalac i primalac treba da saraĽuju meĽusobno, kao i sa 
nadleģnim organima radi razmene informacija koje se odnose na ugroģavanje bezbednosti, 
preduzimanje odgovarajuĺih bezbednosnih mera i odgovora (reakcije) na dogaĽaje koji se 
tiļu bezbednosti. 
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11.SAFETY PLANS AS A 
PREVENTION IN THE TRANSPORT 

OF DANGEROUS GOODS 
 

 

Apstract: Carriers and senders as well as other participants in the transport of dangerous 
goods with high potential danger must adopt, implement and apply safety plans. This is a 
mandatory preventive measure in the transport of dangerous goods with high potential 
danger, especially for the transport of radioactive materials with high potential danger. Each 
security plan must have certain elements foreseen by the European Agreement concerning 
the International Carriage of Dangerous Goods by Road - ADR. 
The carrier, the sender and the recipient should cooperate with each other and with 
competent authorities as well,  in order to exchange information related to the threat to 
safety, to take appropriate safety measures and to respond to security related events. The 
proper development of these plans is of great importance for the safety of people as well as 
for the environment. 
 
Key words: safety plan, environmental protection, safety of participants in the transport of 

dangerous goods 
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 INTRODUCTION 

Hazardous substances are substances that, due to their properties or chemical reactions, 
can endanger the life and health of people, the environment and/or material resources. From 
the aspect of importance for protection of the environment, people and dangers, and based 
on the recommendations of the United Nations, the regulations for the transport of 
dangerous goods in all modes of transport were adopted. That contributed arrangements in 
this area when it comes to transport safety, obligations and duties, carriers, senders, 
receivers and other participants in transport. 

The transport of dangerous goods in the organizational and technical-technological sense 
is permanent danger for all who come into contact with this type of goods in an indirect or 
direct way. Due to the possible negative effects of dangerous substances, their transport 
must be organized according to certain rules so that the risk of accidents is minimal, or that 
the consequences of accidents are minimized. 

All participants in the transport of dangerous goods, depending on their responsibilities, must 
take into account security requirements. One of those requirements is the security plan that 
has been defined as the European Agreement on the Road Transport of Dangerous Goods 
- ADR. In this case, the term security means precautionary measures, which must be taken 
to prevent the theft or misuse of dangerous cargo, which could endanger persons, property 
or the environment. 

It is envisaged that carriers and consignors, as well as other participants in transport cargoes 
with high potential danger must be adopted, implemented and applied security plans. 
Obligation to create and implement a security plan for participants in transport of dangerous 
cargo with high potential danger is prescribed by law. 

Cargoes with a high potential danger are those where there is a possibility of misuse for 
terrorist purposes and which can lead to serious consequences such as mass casualty or 
great economic destruction. 

Security risk, risk of fire, explosion, theft of a tanker truck are present during loading, 
transportation, reception and discharge of hazardous materials. For those reasons it is very 
important that the security plan is good. Its value is reflected in its expertise of the security 
advisor who defines it and in the company's readiness to fully implement it, both for your 
own sake and for the safety of other road users. 

 

 DANGEROUS CARGO WITH HIGH POTENTIAL DANGER 

List of dangerous goods by high potential hazard by class or subclass if there are any, is 
given in table 1. Column 1 shows the classes of dangerous substances where: class 1 - 
explosive substances and objects with explosive substances, class 2 - gases, class 3 - 
flammable liquids, class 4.1 - explosive solids of reduced sensitivity, class 4.2 - self-igniting 
substances, class 4.3 - substances that, in contact with water, become flammable gases, 
class 5.1 - oxidizing substances, class 6.1 - poisonous substances, class 6.2 ï infectious 
substances, class 7 - radioactive substances and class 8 - corrosive substances. It can be 
noted that certain classes of hazardous materials are excluded from the list of cargo with 
high potential danger. So, for example, in class 3, in substances with high potential danger 
include flammable liquids of packaging groups I and II, while flammable liquids of packaging 
are excluded group III. Packaging groups have the following meaning: substances that have 
great dangers are packed in packaging group I, substances of medium danger in packaging 
group II and lower hazard substances in packaging group III. Now it is clearer why 
dangerous substances of class 3 of packaging group III are excluded from the list of cargo 
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with high potential danger. The similar situation is with some other classes of dangerous 
goods, where they are only listed in the cargo list of substances of packing group I, as is the 
case with subclasses 4.2, 4.3, 5.1, 6.1 and 8. 
 

Table 1: List of cargoes with high potential danger (ADR, 2021) 

Class Subclass  Matter or object 

Quantity 

Tanker 
(liter)  

scattered 
cargo 
(kg) 

a piece 
for 

shipping 
(kg) 

1 

1.1 Explosives (a) (a) 0 
1.2 Explosives (a) (a) 0 
1.3 explosives of compatibility group C (a) (a) 0 
1.5 Explosives 0 (a) 0 

2 

 flammable gases (of classification codes which 
contain only the letter F) 

3000 (a) (b) 

 
poisonous gases (classification codes, which contain the letters 
T, TF, TC, TO, TFC or TOC) with the exception of pressurized 
gas packaging 

0 (a) 0 

3 
 flammable liquids of packaging group I or II 3000 (a) (b) 
 desensitized explosives  (a) (a) 0 

4.1  desenzitivisani eksplozivi  (a) (a) 0 
4.2  substances of packaging group I 3000 (a) (b) 

4.3  substances of packaging group I 3000 (a) (b) 

5.1 

 oxidizing liquids of packaging group I 3000 (a) (b) 

 perchlorate, ammonium nitrate and fertilizer based 
ammonium nitrate 

3000 3000 (b) 

6.1  toxic substances of packaging group I 0 (a) 0 

6.2  infectious substances of category A (UN numbers 2814 and 
2900) 

(a) 0 0 

7  radioactive substances  

3000 A 1 (in a special 
form) or 

3000 A 2 pieces for 
delivery 

type B(U)-, B(M)- or C- 
8  corrosive substances of packaging group I 3000 (a) (b) 

(a) does not apply 
(b) depending on the amount, the regulations for substances with high potential danger do not apply 
 

The value given in the fourth column of Table 1 relating to tanks is valid only if permitted 
transport in tanks according to column 10 or 12 of table A of chapter 3.2 of ADR. For 
substances that are not allowed for transport in tanks, the information in this column does 
not apply. 

The value in the fourth column relating to bulk cargo is valid only if transport is permitted in 
bulk according to column 10 or 17 of table A of chapter 3.2 of ADR. The data in this column 
does not apply to substances that are not allowed for transport in bulk. The next step is to 
determine whether the quantity of a given dangerous cargo exceeds the prescribed limits. 
In order to determine whether a dangerous cargo has a high potential danger, shipping 
method must be known first: is it carriage of substances in a tank in liquid state, as bulk 
cargo or is it a word about the shipping piece. 
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For example, explosives which are generally shipped as bulk cargo (except subclass 1.5) 
have a limit of 0 because of their, well-known, high potential danger. This means that in case 
of transport of any quantity of hazardous substance of class 1, there is an obligation to 
produce security plan. 

The next example is flammable liquids of packaging group I or II, which are generally 
shipped by tankers. The table shows that the limit value is 3000 l for each quantity beyond 
this, it is necessary to create a security plan. 

For Class 7 of dangerous goods, radioactive substances with a high potential hazard are 
those with an activity equal to or greater than the limit value for transport safety of 3,000 A2 
per piece. 

 

 DEVELOPMENT OF A SECURITY PLAN 

When it is determined that dangerous cargo exceeds the limit values from the list of 
dangerous cargo with high potential danger, we should develop an effective security plan. 
In the continuation of the work, it is in the picture 1 step-by-step presentation and after that 
the procedure of making that one is explained in detail. 

 

Figure 1. The process of creating a security plan 

1) The first step in the process is the determination of special responsibilities in the field 
of security competent and qualified persons with appropriate authorizations. Most often it is 
solved by appointing the Advisor for the safety of the transport of dangerous goods. 

2) The next step is to determine the list of dangerous goods or the type of dangerous 
goods in question. An inspection of hazardous materials that are handled in the transport 
chain is carried out and classified according to table 1, which has already been explained 
previously.  

3) The third step is the review of applied procedures and the assessment of security 
risks, including all necessary detentions in transport, detention of cargo in vehicles, tanks 
or containers, before, during and after transportation and temporary storage dangerous 
cargo, for the purpose of changing the type of traffic or means of transport (transshipment). 

measures to guarantee that the transfer of transport-related information is limited only to those persons who need this 
information

measures to guarantee the physical security of transport information

procedures for evaluation and verification of safety plans and procedures for periodic review and updating of plans

effective and up-to-date procedures for reporting and dealing with threats and breaches of security or events affecting security

a clear overview of the measures that must be taken

review of applied procedures and assessment of security risks

the list of dangerous goods or the type of dangerous goods in question

assigning special responsibilities in the field of security to competent and qualified persons
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It defines the longest time the vehicle is parked in the parking lot and whether the vehicles 
are empty, which means there is no high potential danger. Stopping of a vehicle carrying 
cargo with high potential danger is possible only by the approval of a responsible person to 
the driver at the pumps in order to fill up fuel or in a parking lot intended for vehicles with 
dangerous goods. Abroad vehicles are parked in ADR parking lots in order to take breaks 
in accordance with the regulations of the area road safety. In the Republic of Serbia, there 
are no parking lots intended for ADR vehicles. 

If there is no ADR parking, and the driver has to park the vehicle, then parking is done at a 
parking lot located outside a populated place and where there is a person guarding the 
parking lot or a video supervision. In that case, the driver informs the person guarding the 
parking lot about the dangerous cargo transported and parked at a certain distance from 
other vehicles. Traffic cones are placed around the vehicle as a warning that the parked 
vehicle is loaded with dangerous goods. 

4) A clear overview of the measures that must be taken to reduce security risks according 
to the responsibilities and obligations of the participants including: 

- Training of everyone involved in the transport chain 

Based on the annual plan, the advisor conducts permanent training of employees for 
jobs manipulation of dangerous cargo (Oģegoviĺ et al., 2016). Also, drivers who have 
valid certificates for the transport of dangerous goods are periodically checked in terms 
of basic level of knowledge they should have at all times. Records of employees with 
data on the scope of training depending on the type of transport are kept. 

- Security policy 

For example, measures in case of increased danger, control during the employment of 
persons (it is determined what specifications and particulars should every prospect 
provide when hiring worker) or transferring a person to another workplace. 

- Equipment and means that must be used to reduce security risks  

All participants in the transport of dangerous goods should be trained in the field of 
health, safety, environment and fire protection, which means that they attend regular 
training in the given fields, as well as having passed the appropriate knowledge test. 

5) Effective and current procedures for reporting and dealing with threats and 

security breaches or security-affecting events. It is regulated through clearly defined 

procedures for informing, creating a document (report) about the accident, as well as 

measures to prevent them. A unique form is being created in which information about 

extraordinary events in the transport of dangerous cargo is submitted, regardless of the 

severity of the consequences and the type transport and manipulation. 

6) Procedures for evaluation and verification of security plans and procedures for 

periodic reviewing and updating plans. They are done through Action Plans with defined 

obligations and are carried out by the Advisor for Safety in the Transportation of Dangerous 

Goods, periodically on every 12 months. 

7) Measures that guarantee the physical security of transport information, which are 

contained in security plans. All employees have this obligation by signing employment 

contract and data confidentiality document. 
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8) Measures that guarantee the transfer of information related to transport that are 

contained in the security plans, and are allowed only to those persons who need this 

information. These measures must not exclude the necessary information that is described 

elsewhere in ADR. 

 CONCLUSION 

Creating a security plan through clearly stated steps is of great importance for security of all 
participants in the transport of dangerous goods and environmental protection. Effective 
implementation of the plan in practice is important, and knowledge, experience, skill and 
awareness of the security advisor who makes it, contribute to this to a large extent. The work 
of the Advisor is reflected in the monitoring of regulations, making strategic decisions, 
training workers, remediating consequences and monitoring transport. A good Security Plan 
has a positive effect on the functional operation of the company, on reducing the risk of 
pollution, poisoning, fire, wastage, spillage and similar negatives occurrence. Also, if this 
plan determines the exact responsibilities and obligations of all employees in transport 
company, especially the driver, the number of traffic accidents and their consequences 
would have decreased. That is why the carrier, the sender and the recipient should 
cooperate with each other, as well as with competent authorities for the purpose of 
exchanging information related to security threats, undertaking appropriate security 
measures and response (reaction) to events concerning security. 
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12.CROSS DOCKING V DOBAVNI  
VERIGI 

 

Povzetek 

 

Z razvojem logistike kot takġne so se razvili razliļni podsistemi logistiļnih procesov. V 

prispevku izhajamo iz razumevanja treh pojmov/procesov: logistika, oskrbovalna veriga in 

menedģment oskrbovalne verige. Podjetja, kot deleģniki v oskrbovalni verigi morajo 

nenehno posodabljati tehniļno-tehnoloġke procese. Biti morajo inovativna in spremljati 

razvoj  logistiļnih procesov. Eden od procesov/modelov, ki ga lahko izvajajo podjetja za 

pridobitev konkurenļne prednosti, je cross-docking (slo. pretoļna toļka). V prispevku bomo 

natanļneje raziskali vlogo in pomen tega logistiļnega procesa.  

 

Kljuļne besede: logistiļna veriga, cross-docking, skladiġļe. 
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1 Uvod 

Logistika je ġiroko podroļje, ki se ukvarja s planiranjem, izvajanjem in nadzorom 

uļinkovitega pretoka blaga, storitev in informacij od izvora do konļnega uporabnika. Cilj 

logistike je zagotoviti pravilno koliļino izdelkov ali storitev, na pravem mestu, ob pravem 

ļasu in z minimalnimi stroġki. Opredelimo ġtiri pojme: logistika, oskrbovalna veriga, 

menedģment oskrbovalne verige in partnerstvo v logistiļni dobavni verigi. 

Obstajajo trije jezikovni izvori pojma logistike. Kot prvo izhaja pojem logistike iz grġke 

besede èlogisticosç. Pod tem pojmom so razumeli preraļunljivo logiļno miġljenje. Nadalje 

obstaja povezava s francosko besedo èlogerç, kar je bilo razumljeno kot èpripravljanje in 

oskrba bivaliġļç. Ta pojem se je uporabljal ģe v 12. stoletju, in sicer na vojaġkem podroļju. 

Vojaġka logistika zajema transport, nastanitev in oskrbo ļet, kakor tudi transport, 

skladiġļenje in vzdrģevanje vojaġkega tovora. V Nemļiji se je pojem èlogierenç v smislu 

nastanitve zaļel uporabljati okrog leta 1600. V 18. stoletju je ġvicarski general v francoski in 

ruski armadi Antoine-Henri Baron de Jomini (1779ī1869) uporabil pojem logistike kot 

uporabno vedo za planiranje in vodenje premikov ļet, gradnjo in utrditev skladiġļ za 

zagotavljanje preskrbe (Binner 2002, 29). Konec 19. stoletja so zaļeli izraz èlogistikaç 

uporabljati tudi v vojaġki literaturi v Zdruģenih drģavah Amerike (Zelenika in Pupavac 2008, 

15). 

Oskrbovalna veriga oz. dobavna veriga (angleġko supply chain), je sistem, ki zdruģuje 

dobavitelja, nabavo, proizvajalca, distribucijske kanale in kupca. Pokriva tok blaga od 

dobavitelja preko proizvodnje in distribucijskih kanalov do kupca oziroma konļnega 

uporabnika. Z drugimi besedami je mreģa zvez in distribucijskih moģnosti, ki opravljajo 

funkcije nabave materialov, njihovega preoblikovanja v vmesne in konļne proizvode, ter 

distribucijo konļnih proizvodov kupcem. Kompleksnost verige pa se lahko razlikuje med 

razliļnimi panogami in podjetji. 

Menedģment oskrbovalne verige je procesno usmerjen razvoj, oblikovanje in usmerjanje 

vseh dejavnosti, ki se zaļnejo z nakupom surovin in konļajo s prodajo izdelka potroġniku. 

Vkljuļuje celovito upravljanje kakovosti in drugo.  

Shema ġt. 1: Menedģment oskrbovalne verige           

 

 

 

 

 

 

 

https://sl.wikipedia.org/wiki/Angle%C5%A1%C4%8Dina
https://sl.wikipedia.org/wiki/Distribucijska_logistika
https://sl.wikipedia.org/wiki/Polizdelek
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Vir: AINA STEPHEN, B. Sc. (Hons), PGD, MBA, Chief Regulatory Officer (CRO), NAFDAC, Nigeria. 
Oskrbovalne verige v znanosti in praksi. 2014. 

Za kakovostno logistiļno dobavno verigo je pomembno partnerstvo med deleģniki v 
logistiļni dobavni verigi. Po Bezjaku14omogoļa doseganje naslednjih kriterijev:  
 

Å zniģevanje prevoznih stroġkov, 

Å izboljġanje upravljanja logistiļne mreģe, 

Å zmanjġevanje ġtevila ġkodnih dogodkov, 

Å zmanjġevanje fiksnih stroġkov, 

Å zmanjġevanje skladiġļnih stroġkov, 

Å zmanjġanje stroġkov zalog in 

Å zmanjġanje administrativnih stroġkov. 

2 Skladiġļni proces kot del logistiļnega procesa 

Skladiġļe je izraz, ki se uporablja za objekte, ki so namenjeni hrambi blaga, mislimo na 

objekte, ki jih opredelimo glede na blago oz. po namenu. Hramba pa je izraz s katerim 

ponazorimo proces hranjenja blaga in zalog. Skladiġļa imajo, ne glede na aktivnosti, ki jih 

vrġijo, nekaj skupnih temeljnih aktivnosti. V nadaljevanju bomo naġteli tiste, ki jih lahko 

najdemo v veļini skladiġļ.  

¶ sprejem,  

¶ prepakiranje,  

¶ uskladiġļenje,  

¶ skladiġļenje,  

¶ nabiranje blaga,  

¶ pakiranje ali lepljenje cen, deklaracij itd.,  

¶ sortiranje in 

¶ unitizacija ter odprema.  
Za ponazoritev navedenega na shemi ġt. 2 predstavljamo tok aktivnosti v skladiġļu. 

Shema ġt. 2: Tloris skladiġļa s pretokom blaga 

 
 

14 Bezjak, M. ¦őƛƴƪƻǾƛǘƻ ƎƻǎǇƻŘŀǊƧŜƴƧe v ǘǊŀƴǎǇƻǊǘǳ ƛƴ ǎƪƭŀŘƛǑőŜƴƧǳΣ hǎƪǊōƻǾŀƭƴŜ ǾŜǊƛƎŜ v znanosti in praksi.   
   2014. 
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Vir: Frazelle, E. World-class warehousing and material handling. New York. McGraw, 2002.  

Povzeto po Poljanec, Matej. Logistika notranjega transporta in skladiġļenja Zavod IRC, (elektronski vir). 

Ljubljana. 2011. 

Po Puġenjaku in Cedilniku15 moramo v skladiġļni dejavnosti upoġtevati ravni upravljanja. 

Prva raven upravljanja sistemov hrambe zalog je strateġka raven. Naļrtovali bomo lokacijo 

zalog in s tem skladiġļ glede na znaļilnosti blaga in trģne potrebe (lokacija skladiġļ). V 

okviru strateġkega naļrta lokacije je pomembno vpraġanje kakġno skladiġļe potrebujemo. 

Cedilnik navaja organizacijsko klasifikacijo in sicer:  

¶ lastno skladiġļe, ali najeti logistiļni servis, 

¶ osnovno skladiġļe ali DC, 

¶ prekladaliġļe, zbirni center in 

¶ CrD center (cross-docking).  
 
Druga raven upravljanja je operativna. Upravljamo z instaliranimi kapacitetami, ki jih 

moramo stalno prilagajati dinamiki in pretokom zalog, ter tako zagotoviti razpoloģljive 

kapacitete za oskrbo porabnikov.    

Delitve in klasifikacije so pomembne zaradi urejanja posameznih vrst skladiġļ z vidika 

podatkov. Vsaka enota mora biti jasno definirana glede na namen in poslovanje, kar je 

osnova vsakega upravljanja. 

3 Sistem Cross docking  

Cross-docking v dobavni verigi je postopek, pri katerem izdelki iz proizvodnega obrata ali 

skladiġļa dobavitelja pridejo naravnost do maloprodajne verige ali kupca, pri ļemer blago 

skorajda ne ostane v skladiġļu. Za ponazoritev: izdelki se raztovorijo s tovornjakov ali vlakov 

in skoraj takoj naloģijo na tovornjake ali vlake, namenjene konļnemu uporabniku: 

maloprodajni trgovini /verigi ali strankam. Ļe je veliko poġiljk namenjenih na isti cilj, bo 

potrebnih manj transportnih vozil; velike poġiljke lahko razdelimo v manjġe skupine. V obeh 

primerih gre za uļinkovitejġo in vitkejġo dobavno verigo.  

 
 

15 tǳǑŜƴƧŀƪΣ CΦΣ /ŜŘƛƭƴƛƪΣ aΦ [ƻƎƛǎǘƛƪŀ ς ǾȊƻǊŎƛ ƛƴ ǾǎŜōƛƴŜ Ȋŀ ǳőƛƴƪƻǾƛǘƻ ƭƻƎƛǎǘƛƪŀΦ CƻǊǳƳ aŜŘƛŀΦ  

https://www.tranquilbs.com/retail-erp/
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Ģe v tridesetih letih 20. stoletja je ameriġka transportna industrija izboljġala postopke in 

operacije cross- dockinga. Podjetja so iskala naļine, kako poveļati uļinkovitost svojih 

sistemov upravljanja dobavne verige, pospeġiti dostavo blaga potroġnikom in zniģati stroġke 

zalog. Implementacija metode cross-docking se je v Zdruģenih drģavah Amerike nadaljevala 

v 50. letih 20. stoletja, kar je izboljġalo dobavne verige, zlasti v maloprodajnem sektorju. V 

osemdesetih letih prejġnjega stoletja je eden najveļjih svetovnih trgovcev na drobno, 

Walmart, uvedel cross-docking sistem in s tem ustvaril pomembno konkurenļno prednost16.  

Zapiġemo lahko, da sistem cross-docking ne moremo zapisati eno znaļajno. 

Poenostavljeno lahko navedemo, da je opisani sistem, sistem poġte, ali pa kontejnerska 

veriga. Eden kljuļnih dejstev je, ali imamo logistiļno enoto za konļnega prejemnika, ali pa 

jo je za konļnega prejemnika potrebno preoblikovati (koliļinsko, namestiti novo logistiļno 

nalepko idr.). Sistem lahko deluje na dnevnem nivoju, ko se poġiljka isti dan odpremi 

konļnemu prejemniku, ali pa na tedenskem nivoju, ko se dela t.i. zbirnik. 

Pomembno pa je razlikovati med cross- dockingom in drop-shippingom. Obe metodi 

pomagata prepreļiti, da bi zaloge leģale v skladiġļih. Pri drop-shippingu se artikli prodajajo 

neposredno od dobavitelja h konļni stranki. Pri cross-dockingu se izdelki najprej poġljejo v  

skladiġļe, kjer se sortirajo in/ali prepakirajo, ter takoj poġljejo strankam - kupcem. Je pa 

drop- shipping izjemno priljubljen, saj nihļe nima nobenih stroġkov vzdrģevanja zalog ali 

fiziļnega ġtetja. Cross-docking sicer pomaga pri vitkejġi dobavni verigi, vendar morda ni 

primeren za vsako podjetje ali skladiġļe. Pred prehodom na cross-docking je bistveno  

preuļiti stroġke, dejavnike produktivnosti, zadovoljstvo kupcev in spremembo procesov v 

podjetju. Cross-docking je ġe posebej uporaben za izdelke z nadzorom temperature, 

pokvarljive izdelke, blago, ki je ģe sortirano in zapakirano, pijaļe, hrana, kemikalije idr.  

Shema ġt. 3: Sistem cross-docking 

 

Vir:https://www.odoo.com/documentation/16.0/applications/inventory_and_mrp/inventory/routes/concepts/cro

ss 

 
 

16 https://www.inboundlogistics.com/articles/cross-docking/ 
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Prednosti sistema17: 

¶ Delovni procesi shranjevanja, upravljanja, ġtetja, varovanja, zavarovanja blaga, ter 
poġkodbe, ali izgube blaga stanejo. Cross-docking odpravlja te stroġke, saj se blago 
takoj poġlje v  odhodni transport z minimalnim ļasom zadrģevanja.  

¶ Skladiġļenje izdelkov je obļasno, kar vodi k zmanjġanju manipulaciji in poslediļno veļji 
stopnji zagotavljanja kakovosti.  

¶ Stroġki dela so niģji, saj ni veļ potrebno upravljanje z zalogami (manj delavne sile). 
¶ Ker Stranke hitro prejmejo svoja naroļila, s tem se zagotovi veļje zadovoljstvo strank, 
kar pomaga poveļati ugled pri hitrih dostavah idr. 

 

Slabosti18: 

¶ Priprava logistiļnih enot je lahko zamudna; mora biti natanļno naļrtovana in izvedena, 
da se  zagotovi poslovna uspeġnost. 

¶ Potrebna je precejġnja naloģba za vzpostavitev obrata cross-docking; terminali in 
precejġen vozni park tovornjakov in drugih transportnih vozil. 

¶ V enem dnevu se pogosto opravi veļ dostav, zato je kljuļnega pomena, da je treba vse 
blago raztovoriti iz prihajajoļih tovornjakov in naloģiti na odhodne tovornjake hitro in v 
tesnih  ļasovnih razporedih; da se ne ustvarijo zastoji, moģnost poġkodbe blaga, izgubi 
idr. 

¶ Ni primeren za panoge z nizko stopnjo obraļanja zalog, primeri: pohiġtvo, pisarniġki 
material, idr. 

 

Cross-docking je mogoļe uporabiti pri vseh naļinih prevoza, vkljuļno z letalskim, cestnim, 

ģelezniġkim in pomorskim prometom. Doseģe se s tremi bistvenimi metodami19: 

¶ Neprekinjen navzkriģni docking; je metoda navzkriģnega dockinga, pri kateri se blago 
premika  v stalnem toku med sprejemnim in odpremnim obmoļjem.  

¶ Metoda konsolidacije, ki zdruģuje veļ majhnih poġiljk pred prevozom. Predmeti so 
zaļasno  shranjeni v skladiġļu terminala, dokler niso odpremljeni iz objekta v polnih 
tovornjakih. 

¶ Dekonsolidacija je metoda razdelitve velikih poġiljk v manjġe serije. Pogosto se uporablja 
pri  izpolnitvi za neposredno prodajo potroġnikom, kjer se blago dostavi strankam na dom 
ali  poslovne lokacije. 

 

Skladiġļe mora biti sposobno podpirati postopek cross-dockinga. Oblika skladiġļa mora 

biti zasnovana tako, da poveļa prostor in zmanjġa razdaljo potovanja. Prav tako je 

bistvenega pomena imeti skladiġļe z dobro organiziranim pretokom izdelkov v celotnem 

 
 

17 https://www.tranquilbs.com/cross-docking/ 

18 https://www.tranquilbs.com/cross-docking/ 
19 https://www.inboundlogistics.com/articles/cross-docking/ 
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skladiġļu, da se ohrani uļinkovito delovanje. Ġtevilo in postavitev nakladalnih ploġļadi 

sta kljuļnega pomena pri naļrtovanju. Glede na velikost skladiġļa si je potrebno 

prizadevati za enakomerno porazdelitev, ki lahko sprejme vse vhodne poġiljke. Ġtevilo, 

velikost in postavitev dock-vrat doloļa, kako dolgo traja obdelava cross-docking 

operaciji. 

4 Primera uporabe cross-docking sistema 

4.1 Logist Schenker SLO 

Pri logistu Schenker SLO so v svoj sklop logistiļnih centrov dodali ġe skladiġļe za navzkriģni 

pretovor oziroma cross-dock v Sneberjah. Uporabljajo ga za zbirnike, za lokalno distribucijo 

in kot oceansko srediġļe, torej kot vozliġļe za pristaniġki tovor. Po podatkih iz prispevka20 

je nova stavba v celoti optimizirana za navzkriģno pretovarjanje (cross-dock). Objekt meri 

4.397 kvadratnih metrov na zemljiġļu v velikosti 14.143 kvadratnih metrov. Opremljena je z 

28 rampami za nakladanje in razkladanje in omogoļa hiter obrat tovora. Za poslovanje imajo 

inġtaliran sistem elektronskega prepoznavanja registrskih oznaļb, ki predhodno 

napovedanim vozilom samodejno odpre zapornico. Nadzor dostopa, ki ga imajo zgolj 

pooblaġļene osebe, zagotavljajo 24 ur na dan ter vse dni v tednu. 

4.2 Trgovska druģba Engrotuġ d.o.o. 

V Sloveniji cross-docking uvajajo tudi v podjetju Engrotuġ d.o.o.. Osnovna dejavnost druģbe 

je trgovina za gospodinjstva in poslovne uporabnike ter specializirana ponudba izdelkov za 

nego v drogerijah. S poslovalnicami po vsej Sloveniji in 2.635 zaposlenimi se druģba uvrġļa 

med najveļja trgovska podjetja v Sloveniji.  

Druģbo Engrotuġ d.o.o. je na dan 31. 12. 2022 sestavljalo:  

¶ 101 marketov in supermarketov, 

¶ 163 franġiznih poslovalnic, 

¶ 7 poslovalnic Cash & Carry, 

¶ 43 drogerij, 

¶ 2 restavraciji Tuġ, 

¶ 2 slaġļiļarni De la Creme, 

¶ spletna trgovina Tuġ Cash & Carry, 

¶ spletni supermarket hitrinakup.com in 

¶ spletna drogerija tusdrogerija.si. 
 

Shema ġt. 5: Mreģa poslovalnic TUR trgovca 

 
 

20 https://tl.finance.si/8998303/Tako-je-videti-novo-Schenkerjevo-oceansko-vozlisce-v-Ljubljani?src=XNASLZAD. 

http://tusdrogerija.si/
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Vir podloge: google 

Trgovec ima v svoji organizaciji tudi centralni distribucijski center preko katerega v svoje 

poslovalnice dobavlja ģe skoraj 70 % svojega blaga. Z namenom ġirjenja koliļin dobave 

preko centralnega skladiġļa je druģba kot enega izmed naļinov dobave priļela uvajati tudi 

cross- docking. Dobave, ki potekajo na naļin cross-docking-a je druģba za zaļetek 

preusmerila predvsem dobavitelje, ki so tranzitno po vseh poslovalnicah dobavljali manjġo 

koliļino blaga. Zaradi visokih transportnih stroġkov je poslediļno bil visok tudi deleģ le teh 

na enoto blaga, kar je zelo poveļevalo nabavno ceno na enoto. Cross-docking poteka na 

sledeļi naļin:  

1. Dobavitelj pripravi pakete (komisione) po poslovalnicah, ki so blago naroļile. 
2. Centralno skladiġļe deluje kot poġta: 

- prevzame pakete od dobavitelja (vsebine paketa ne pregleduje), 
- poskrbi za dostavo paketa v poslovalnico v okviru svojih rednih dostav, 
- sistem je nadzorovan z ustrezno programsko opremo. 

3. Poslovalnica pregleda vsebino paketa in opravi prevzem. 
 

Trenutno je sistem cross-dockinga v druģbi ġe v razvoju, vendar je pri dobavah od 

dobaviteljev, ki so bili preusmerjeni na ta sistem ugotovila zniģanje transportnih stroġkov in 

s tem poslediļno nabavne cene teh artiklov. 

5 Swot analiza 

Prednosti 
 

- Eliminiranje nepotrebnih 
skladiġļnih procesov in zalog. 

- Zniģevanje stroġkov, manj 
napak. 

- Hitrejġi pretok blaga. 

Priloģnosti - Konsolidacija delovnih 
procesov. 

- Optimiranje delovnih 
osnovnih sredstev. 

Slabosti - Potrebuje se veļja kapaciteta 
manipulativne povrġine 
(sprejemno/odpremna cona). 

Nevarnosti - Prilagajanje procesov 
glede na dobavitelje. 
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- V primeru dveh ali veļ sistemov 
moģnost loļevanja le teh. 

Vir: Prirejeno po Higginson and Bookbinder, 2005. Bajec, P. Distribucijsko skladiġļe. Fakulteta za pomorstvo 

in promet, Portoroģ. 2019. 

 

Po Bajļevi sta kljuļna dva predpogoja za uspeġen cross-dock:  

¶ uļinkovita izmenjava blaga med poġiljatelji in skladiġļem;  

¶ uļinkovita koordinacija blaga med vhodnimi in izhodnimi tokovi v/iz skladiġļe(a). 
 

Oba pogoja pa zahtevata informatizacijo poslovanja skladiġļene dejavnosti, kar je danes ģe 

obveza za doseganje poslovne odliļnosti poslovanja. 
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12.CROSS-DOCKING IN SUPPLY  
CHAIN 

 

Summary 

With the development of logistics, various subsystems of logistical processes also evolved. 

This article utilises the understanding of three concepts/processes: logistics, supply chain 

and supply chain management. Companies, which participate in the supply chain, need to 

constantly improve their technical and technological processes. They have to be innovative 

and need to keep track of how processes in logistics are developing. Cross-docking is one 

of the processes-models that companies can use to increase their competitiveness. This 

article explores the role and importance of this logistical process. 

Keywords: logistical chain, cross-docking, warehouse. 
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1 Introductions 

Logistics is a broad field that examines planning, executing and overseeing an effective flow 

of goods, services and information from the source to the consumer. Its goal is to ensure 

the appropriate amount of goods reach the destination at the right time and with minimum 

cost. Letôs define four concepts: logistics, supply chain, supply chain management and 

partnership in logistical supply chain. 

There are three etymology sources of the word ñlogisticsò. The first origin of the word is the 

Greek term ñlogisticosò. It meant calculated, logical thinking. Then there are ties with the 

French word ñlogerò, which was used to describe preparing and supplying residences. The 

first usage of this term dates all the way back to the 12th century when they used it in army 

circles. Military logistics encompasses both transport, accommodation and care of the units, 

and transport, storage and maintenance of military cargo. In Germany, the word ñlogierenò 

started being used in 1600 to describe accommodation. In the 18th century, a Swiss general 

in the French and Russian army, Antoine-Henri Baron de Jomini (1779-1869), used the term 

ñlogisticsò to describe a science useful for planning and leading the movement of the units, 

and building and enhancing depots to ensure adequate supply (Binner 2002, 29). At the end 

of the 19th century, the term also started to appear in military literature in the USA (Yelebika 

and Pupavac 2008, 15). 

Supply chain is a system that incorporates supplier, procurement, manufacturer, distribution 

channels and consumer. It covers the goods flow from the supplier, across the manufacturer 

and distribution channels, to the consumer. In other words, it is a chain of relations and 

distribution potential, which serve the purpose of buying material, its modification into interim 

and final products, and distributing final products to the buyers. The complexity of the chain 

differs between different industries and companies. 

Supply chain management is a process-oriented development, formation and guidance of 

all activities that begin with the purchase of raw materials and end with the sale of the final 

product to the consumer. Among other things, it also includes a comprehensive quality 

management. 

Picture 1: Supply chain management 
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Source: AINA STEPHEN, B. Sc. (Hons), PGD, MBA, Chief Regulatory Officer (CRO), NAFDAC, Nigeria. 
Oskrbovalne verige v znanosti in praksi. 2014. 

 
The partnership between all the participants in the logistical supply chain is crucial for its 
quality. As per Bezjak1, it enables the following: 

- Reducing transport costs, 
- Improving logistical network management, 
- Reducing the number of detrimental events, 
- Reducing fixed costs, 
- Reducing warehouse costs, 
- Reducing stock costs and 
- Reducing administration costs. 

 

2 Warehouse process as part of the logistical process 

 

The word ñwarehouseò describes facilities intended for storing goods ï facilities that are 

categorised depending on the goods or the intended purpose. ñStorageò is a term to describe 

the process of storing goods and stock. All warehouses share certain fundamental activities, 

regardless of their specific purposes. These are some that we can find in most warehouses: 

- Collection, 
- Repackaging, 
- Storing, 
- Gathering goods, 
- Packaging and attaching price tags or declarations etc. 
- Sorting and 
- Unitization and shipping. 

The picture below portrays these warehouse activities. 

Picture 2: Ground plan of a warehouse and goods flow 

 

Source: Frazelle, E. World-class warehousing and material handling. New York. McGraw, 2002.  

After Poljanec, Matej. Logistika notranjega transporta in skladiġļenja Zavod IRC, (elektronski vir). Ljubljana. 

2011. 



XIII ʄɽɬʋʅɸʈʆɼɽʅ ʉʋʄʇʆɿʀʋʄ  ʀʥʪʝʨʜʠʩʮʠʧʣʥʘʨʥʦʩʪʠ ʥʘ ʣʦʛʠʩʪʠʢʘʪʘ ʠ 
ʩʦʦʙʨʘ˃ʘʿʦʪ  

 

   W W W . I L T - S Y M P O S I U M . O R G  192 

As per Puġenjak and Cedilnik1, we need to consider management levels when it comes to 

warehouse activities. The first level of managing stock-storing systems is the strategy level. 

We plan the stock and warehouse locations based on the characteristics of the goods and 

the market needs (warehouse locations). As part of the strategic location planning, it is 

important to understand what kind of warehouse we need. Cedilnik lists an organization 

classification: 

- Own warehouse or outsourced logistical service, 
- Basic warehouse or DC, 
- Transshipment platform, assembly centre and 
- CrD centre (cross-docking). 

The second management level is the operative level. We manage established capacities 

which need to be adjusted to the dynamics and goods flow and therefore ensure available 

supply capacities. 

Definitions and classifications are important for organising different warehouse types 

depending on available data. Each unit needs to be clearly defined based on its purpose 

and business activity, which is the basis of each management. 

3 Cross-docking system  

Cross-docking, as part of the supply chain, is a process where all the products from the 

production plant or distributorôs warehouse come directly to the retail chain or consumer, 

with minimal warehouse storage. Products are unloaded from trucks or trains and 

immediately loaded onto trucks or trains intended for the final user: retail shop/chain or 

customers. If there are many parcels with the same endpoint, there will be a need for fewer 

transport vehicles as we can divide larger parcels into smaller groups. On both occasions, 

we end with a more effective supply chain. 

As early as the 30s of the 20th century, the American transport industry improved procedures 

and cross-docking operations. Companies were looking for ways to improve the 

effectiveness of their supply chain management systems, stimulate the speed of delivering 

goods to consumers and decrease stock costs. The implementation of the cross-docking 

method continued in the 50s, which improved supply chains, especially in the retail sector. 

In the 80s, one of the worldôs largest retailers, Walmart, introduced the cross-docking system 

and achieved an important competitive lead21. 

We can say that the cross-docking system cannot be understood from just one perspective. 

Put simply, the described system is a posting system or a container chain. One of the most 

important facts is whether we have a logistical unit intended for the final user or whether it 

needs to be amended towards the final user (amending the quantity, attaching a new 

logistics sticker etc.) This system can work on a daily basis, where the parcel is shipped to 

the final user on the same day, or on a weekly basis, where we use an assembly point. 

 
 

21 https://www.inboundlogistics.com/articles/cross-docking/ 
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It is important to distinguish between cross-docking and drop-shipping. Both methods assist 

in preventing the stocks to lie around in warehouses. With drop-shipping, the products are 

sold directly by the supplier to the final customer. With cross-docking, the products are first 

sent to a warehouse, where they are sorted and/or repackaged, and then they are 

immediately sent to the final customers ï consumers. Drop-shipping is extremely popular 

since there are no costs associated with maintaining stocks or manual counting. Although 

cross-docking assists with a smoother supply chain, it may not be the best solution for each 

company or warehouse. Before we start utilising cross-docking, we have to study the costs, 

productivity factors, customer satisfaction and process changes in a company. Cross-

docking is especially useful for products that require monitoring temperature, perishable 

products, goods that have already been sorted and packaged, drinks, food, chemicals etc. 

 

Picture 3: Cross-docking system 

 

Source:https://www.odoo.com/documentation/16.0/applications/inventory_and_mrp/invent

ory/routes/concepts/cross 

 

The benefits of this system22: 

- Storing, managing, counting, protecting, insurance and damage of the goods are 

expensive. Cross-docking removes these costs as the goods are immediately sent to 

outgoing transport with minimal retention. 

- As they are stored for minimal time and barely handled, there is a lower risk of goods going 

bad or getting damaged, which improves the product quality. 

- There are lower headcount costs as there is no need to handle stocks. 

 
 

22 https://www.tranquilbs.com/cross-docking/ 
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- Higher customer satisfaction as customers receive their orders quickly ï which improves 

the delivery reputation etc. 

The disadvantages of this system23: 

- Preparing logistical units can be time-consuming. It needs to be accurately planned 
and executed to ensure the success of the business. 

- It requires a large investment to establish cross-docking ï the terminals and vehicle 
lots. 

- There can be multiple deliveries in one day which makes the speed of unloading 
incoming trucks and loading outgoing trucks crucial in tight schedules ï to prevent 
congestion, damaging or losing goods etc. 

- It isnôt suitable for industries with a fewer stock turnaround ï e.g. furniture, stationary 
etc. 

Cross-docking can be used with all types of transport, including air, road, rail and maritime. 

We can achieve it using three basic methods: 

- Continuous cross-docking ï a method where the goods are moved in a continuous 
flow between the receiving and shipping areas. 

- The consolidation method combines several small parcels before transport. Objects 
are temporarily stored in the warehouse terminal until theyôre shipped from the facility 
using fully loaded trucks. 

- Deconsolidation is a method where large parcels are divided into smaller units. It is 
often used to sell directly to consumers ï delivering to their homes or branches. 
 

The warehouse needs to be able to support eh cross-docking procedure. It needs to be 

shaped in a way that maximises the space and minimises the travel distance. It is crucial to 

have a warehouse with a well-organised flow of products to keep an efficient service. The 

number and positioning of loading ramps are crucial when it comes to planning. Depending 

on the size of the warehouse, we need to strive for an equal division that can accept all 

inbound parcels. The number, size and positioning of dock-doors defines how long the 

cross-docking operations will take. 

4 Two examples of cross-docking system in use 

4.1. Logist Schenker SLO 

Logistics company Schenker SLO incorporated a cross-docking warehouse in Sneberje into 

their network of logistics centres. It is used for assembly points, local distribution and oceanic 

centres (junction for maritime cargo). As per the available data24, the new building is fully 

optimised for cross-docking. The facility is 4,397 square meters in size and lies on an area 

that is 14,143 square meters in size. The building is fully optimised for cross-docking. It has 

28 loading ramps and enables a quick cargo turnaround. They use a system for recognising 

 
 

23 https://www.tranquilbs.com/cross-docking/ 
24 https://tl.finance.si/8998303/Tako-je-videti-novo-Schenkerjevo-oceansko-vozlisce-v-Ljubljani?src=XNASLZAD. 
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licence plates to automatically open the gates for the expected vehicles. Access is possible 

24/7 but only for those who are authorised. 

4.2. Retail company Engrotuġ Ltd 

Cross-docking is also being implemented at Engrotuġ Ltd. The companyôs main business 

activity is retail stores for households and business customers, including specialised care 

products in their drugstores. With branches across Slovenia and 2,635 employees, it is one 

of the largest Slovenian retailers. 

On the 31st of December 2022, Engrotuġ Ltd consisted of: 

- 101 stores and supermarkets, 
- 163 franchise branches, 
- 7 Cash & Carry branches, 
- 43 drugstores, 
- 2 restaurants, 
- 2 cafes, 
- online Cash & Carry store, 
- online supermarket hitrinakupi.si and 
- online drugstore tusdrogerija.si. 

 
Picture 5: Tuġ branches 

 

Vir podloge: google 

The retailer also operates a central distribution centre where 70% of the goods in the 

branches are distributed from. To increase the number of products distributed from the 

central warehouse, the company started incorporating cross-docking. At first, the cross-

docking supply was used especially with suppliers who supplied the branches with a smaller 

amount of goods. Due to large transport costs, the cost ratio was large also per product unit 

which increased the wholesale price per unit. Cross-docking is done in the following way: 

http://tusdrogerija.si/
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1. Suppliers prepare parcels according to the branches which ordered the goods; 
2. Central warehouse functions as a postage centre: 

o Accepts the packages from the supplier (but does not check the contents) 
o Arranges the package to be delivered to the branch, together with the rest of 

the scheduled regular deliveries 
o The system is monitored with the appropriate programmes. 

3. The branch checks the contents of the parcel and carries out a collection. 
At the moment, the cross-docking system is still being developed but the company has 

already noticed the reduction of wholesale price and transport costs when it comes to the 

suppliers already using this system. 

5. Swot analysis 

Advantages 
 

- Eliminating unnecessary 
warehouse processes and 
stocks; 

- Reducing costs, errors; 
- Increasing the speed of goods 

flow 

Opportunities - Consolidating operating 
processes; 

- Optimising operational 
fixed assets 

Disadvantages - A need for a larger capacity of 
handling surface (receiving and 
shipping zones); 

- Distinguishing systems when 
two or more are used; 

- Potrebuje se veļja kapaciteta 
manipulativne povrġine 
(sprejemno/odpremna cona) 

Dangers - Adapting processes to 
suppliers  

Source: After Higginson and Bookbinder, 2005. Bajec, P. Distribucijsko skladiġļe. Fakulteta za pomorstvo in 

promet, Portoroģ. 2019. 

As per Bajec, there are two preconditions important for a successful cross-dock: 

- Effective exchange of goods between the senders and the warehouse; 
- Effective coordination of goods between inbound and outbound warehouse flows. 

Both preconditions demand informatization of warehouse business activities, which is 

nowadays a necessity for creating a successful business. 
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ʉʆʋ Ăʈʀʉʊɽ ʈʀʉʊɽʉʂʀ-
ʈʀʏʂʆñ, ʇʈʀʃɽʇ 

 
 

ɸʚʪʦʨʠ: 
ɱʦʰʝʩʢʠ ɹʦʨʯʝ 
ʇʠʧʠ˅ʘʥʦʩʢʘ ʀʨʝʥʘ 
 

13.ɿɸɱɸʂʅʋɺɸɳɽ ʅɸ 
ɺɽʐʊʀʅʀʊɽ ʀ ʂʆʄʇɽʊɽʅʎʀʀʊɽ 

ʅɸ ʋʏɽʅʀʎʀʊɽ ʆɼ  

ʉɽʂʊʆʈ ʉʆʆɹʈɸɵɸɱ, ʊʈɸʅʉʇʆʈʊ ʀ ʉʂʃɸɼʀʈɸɳɽ ʇʈɽʂʋ 
ERASMUS + ʇʈʆɽʂʊʆʊ 

 

Aʙʩʪʨʘʢʪ: ɻʣʘʚʥʘ ʮʝʣ ʚʦ ʦʚʦʿ ʪʨʫʜ ʝ ʜʘ ʩʝ ʥʘʛʣʘʩʠ  ʚʘʞʥʦʩʪʘ ʦʜ  ʚʢʣʫʯʝʥʦʩʪʘ  ʥʘ 

ʫʯʝʥʠʮʠʪʝ ʦʜ ʉʝʢʪʦʨ ʩʦʦʙʨʘ˃ʘʿ, ʪʨʘʥʩʧʦʨʪ ʠ ʩʢʣʘʜʠʨʘˁʝ ʚʦ Erasmus+ ʧʨʦʝʢʪʠ ʢʦʠ ʩʝ  

ʧʦʥʫʜʝʥʠ ʥʘ ʣʠʩʪʘʪʘ ʥʘ ʅʘʮʠʦʥʘʣʥʘʪʘ ʘʛʝʥʮʠʿʘ ʚʦ ʥʘʰʘʪʘ ʜʨʞʘʚʘ. ʀʤʝʥʦ ʩʝ 

ʧʦʟʘʙʝʣʝʞʠʪʝʣʥʦ ʝ ʜʝʢʘ ʫʯʝʥʠʮʠʪʝ ʢʦʠ ʜʦʙʠʚʘʘʪ ʤʦʞʥʦʩʪʠ ʥʘ ʦʚʦʿ ʥʘʯʠʥ ʜʘ ʩʝ 

ʘʥʠʤʠʨʘʘʪ ʚʦ ʚʘʢʚʠ ʠ ʩʣʠʯʥʠ ʧʨʦʝʢʪʠ ʩʪʘʥʫʚʘʘʪ ʧʦʠʩʢʫʩʥʠ, ʧʦʩʠʛʫʨʥʠ, ʧʦʚʝʰʪʠ ʠ 

ʧʦʫʧʘʪʝʥʠ ʚʦ ʠʟʚʨʰʫʚʘˁʝʪʦ ʥʘ ʨʘʙʦʪʥʠʪʝ ʟʘʜʘʯʠ ʧʦʩʝʙʥʦ ʚʦ ʜʝʣʦʪ ʥʘ ʧʨʦʛʨʘʤʩʢʠʪʝ 

ʩʦʜʨʞʠʥʠ ʋʯʝˁʝ ʧʨʝʢʫ ʨʘʙʦʪʘ ʢʘʿ ʨʘʙʦʪʦʜʘʚʘʯ. 

 ʉʦ ʦʚʦʿ ʥʘʰ ʪʨʫʜ ʩʤʝʪʘʤʝ ʜʝʢʘ ˃ʝ ʧʨʠʜʦʥʝʩʝʤʝ ʢʦʥ ʧʦʜʠʛʘˁʝ ʥʘ ʩʚʝʩʪʘ, 

ʟʛʦʣʝʤʫʚʘˁʝ ʥʘ ʠʥʪʝʨʝʩʦʪ ʥʘ ʫʯʝʥʠʮʠʪʝ ʟʘ ʩʣʝʜʝˁʝ ʥʘ ʥʘʩʪʘʚʥʠʪʝ ʩʦʜʨʞʠʥʠ ʠ 

ʧʨʦʛʨʘʤʠ ʧʦʩʝʙʥʦ ʦʜ ʩʪʨʫʯʥʠʪʝ ʧʨʝʜʤʝʪʠ ʚʦ ʨʘʤʢʠʪʝ ʥʘ ʦʚʦʿ ʉʝʢʪʦʨ ʢʘʢʦ ʠ 

ʧʨʠʚʣʝʢʫʚʘˁʝ ʥʘ ʫʯʝʥʠʮʠ ʧʨʠ ʫʧʠʩ ʚʦ ʩʣʝʜʥʠʪʝ ʛʦʜʠʥʠ ʧʦʨʘʜʠ ʩʧʦʜʝʣʫʚʘˁʝ ʥʘ 

ʧʨʝʪʭʦʜʥʠ ʜʦʙʨʠ ʧʨʘʢʪʠʢʠ ʠ ʠʩʢʫʩʪʚʘ. ɸʢʮʝʥʪʦʪ ˃ʝ ʩʝ ʩʪʘʚʠ ʥʘ ʧʦʜʛʦʪʦʚʢʠʪʝ, 

ʨʝʘʣʠʟʘʮʠʿʘʪʘ ʥʘ ʧʨʦʝʢʪʦʪ ʦʜ ʩʘʤʠʦʪ ʧʦʯʝʪʦʢ ʜʦ ʢʨʘʿ ʥʠʟ ʩʠʪʝ ʥʝʛʦʚʠ ʬʘʟʠ 

,ʚʢʣʫʯʝʥʦʩʪʘ ʥʘ ʫʯʝʥʠʮʠʪʝ ʚʦ ʧʨʦʝʢʪʦʪ, ʜʦʙʠʚʘˁʝ ʥʘ ʟʘʜʘʯʠ ʠ ʦʜʛʦʚʦʨʥʦʩʪʠ, ʥʘʯʠʥ ʥʘ 

ʨʝʘʣʠʟʘʮʠʿʘ ʥʘ ʠʩʪʠʪʝ ʟʘ ʚʨʝʤʝ ʥʘ ʜʚʘʝʩʝʪʜʥʝʚʥʠʦʪ ʧʨʝʩʪʦʿ ʚʦ ɹʘʨʩʝʣʦʩ, ʇʦʨʪʫʛʘʣʠʿʘ 

ʚʦ ʤʝʩʝʮ ɸʧʨʠʣ, 2023 ʛʦʜʠʥʘ. 

ʎʝʥʠʤʝ ʜʝʢʘ ʜʦʢʦʣʢʫ ʠ ʚʦ ʠʜʥʠʥʘ ʧʨʦʜʦʣʞʠʤʝ ʜʘ ʜʦʙʠʚʘʤʝ ʤʦʞʥʦʩʪ ʥʘʰʠ ʫʯʝʥʠʮʠ 

ʜʘ ʩʝ ʚʢʣʫʯʘʪ ʚʦ ʧʨʦʝʢʪʠ ʢʘʢʦ ʚʦ ʦʚʦʿ ʟʘ ʢʦʿ ʰʪʦ ˃ʝ ʩʪʘʥʝ ʟʙʦʨ ʚʦ ʪʨʫʜʦʪ ʚʦ ʛʦʣʝʤʘ 

ʤʝʨʘ ˃ʝ ʩʝ ʧʦʜʦʙʨʠ ʢʚʘʣʠʪʝʪʦʪ ʥʘ ʥʘʩʪʘʚʥʘʪʘ ʚʦ ʦʚʦʿ ʩʝʢʪʦʨ, ˃ʝ ʙʠʜʝʤʝ 

ʧʨʝʧʦʟʥʘʪʣʠʚʠ ʥʘ ʤʘʧʘʪʘ ʚʦ ʝʚʨʦʧʩʢʠ ʨʘʤʢʠ ʟʘ ʨʝʘʣʠʟʘʮʠʿʘ ʥʘ ʧʨʦʝʢʪʠ ʚʦ ʜʝʣʦʪ ʥʘ 

ʤʦʙʠʣʥʦʩʪʠ ʥʘ ʫʯʝʥʠʮʠ, ˃ʝ ʠʤʘʤʝ ʩʝ ʧʦʢʚʘʣʠʪʝʪʥʠ, ʧʦʟʘʜʦʚʦʣʥʠ, ʧʦʠʩʧʦʣʥʝʪʠ 

ʫʯʝʥʠʮʠ ʠ ʧʦʛʦʣʝʤ ʠʥʪʝʨʝʩ ʟʘ ʫʧʠʩ ʥʘ ʫʯʝʥʠʮʠ ʚʦ ʦʚʦʿ ʉʝʢʪʦʨ. 

ʂʣʫʯʥʠ ʟʙʦʨʦʚʠ: Erasmus+ʧʨʦʝʢʪ, ʫʯʝʥʠʮʠ, ʤʦʙʠʣʥʦʩʪ, ʟʥʘʝˁʘ,ʚʝʰʪʠʥʠ, 

ʢʦʤʧʝʪʝʥʮʠʠ, ʨʘʙʦʪʥʠ ʟʘʜʘʯʠ ʠ ʦʜʛʦʚʦʨʥʦʩʪʠ.  
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1.ɺʦʚʝʜ 

 ʉʆʋ ñʈʠʩʪʝ ʈʠʩʪʝʩʢʠ-ʈʠʯʢʦò ʦʜ ʧʨʝʜ 5 ʛʦʜʠʥʠ  ʦʪʧʦʯʥʘ ʜʘ ʩʝ ʚʢʣʫʯʫʚʘ ʚʦ 

ʨʘʟʣʠʯʥʠ ʧʨʦʝʢʪʠ ʧʨʝʢʫ Erasmus+ ʧʨʦʛʨʘʤʠʪʝ ʢʦʠ ʩʝ ʪʨʘʥʩʧʘʨʝʥʪʥʦ ʜʦʩʪʘʧʥʠ ʥʘ 

ʅʘʮʠʦʥʘʣʥʘʪʘ ʘʛʝʥʮʠʿʘ ʟʘ ʦʙʨʘʟʦʚʥʠ ʧʨʦʛʨʘʤʠ ʠ ʤʦʙʠʣʥʦʩʪ ʧʨʠ ʥʘʰʘʪʘ ʜʨʞʘʚʘ. 

ʇʨʝʢʫ ʠʩʪʘʪʘ ʥʘʰʝʪʦ ʫʯʠʣʠʰʪʝ ʜʦʙʠ ʤʦʞʥʦʩʪ ʚʦ ʧʦʚʝ˃ʝ ʥʘʚʨʘʪʠ ʜʘ ʙʠʜʝ 

ʚʢʣʫʯʝʥʘ ʚʦ ʨʘʟʣʠʯʥʠ ʧʨʦʝʢʪʠ  ʢʦʠ ʙʝʘ ʦʜ ʨʘʟʣʠʯʥʠ ʟʥʘʯʝˁʘ.  ɺʦ ʥʝʢʦʠ ʦʜ ʥʠʚ ʪʦʢʤʫ 

ʥʘʰʝʪʦ ʫʯʠʣʠʰʪʝ ʩʝ ʧʦʿʘʚʫʚʘʰʝ ʢʘʢʦ ʥʦʩʠʪʝʣ ʪ.ʝ. ʢʦʦʨʜʠʥʘʪʦʨ, ʚʦ ʥʝʢʦʠ ʩʝ 

ʧʨʠʢʣʫʯʠʚʤʝ ʢʘʢʦ ʧʘʨʪʥʝʨ ʫʯʠʣʠʰʪʝ ʘ ʚʦ ʨʘʤʢʠʪʝ ʧʘʢ ʥʘ ʂɸ 1- VET  ʚʦ ʜʚʘ ʥʘʚʨʘʪʠ 

ʥʘʰʠ ʫʯʝʥʠʮʠ ʠʤʘʘ ʤʦʞʥʦʩʪ ʜʘ ʦʩʪʚʘʨʘʪʪ  ʜʚʘʝʩʝʪʜʥʝʚʝʥ ʧʨʝʩʪʦʿ ʚʦ Mobility friends 

ʂʘʤʧʫʩʦʪ ʟʘ ʤʣʘʜʠ ʚʦ ɹʘʨʩʝʣʦʩ, ʇʦʨʪʫʛʘʣʠʿʘ ʠ ʚʦ ʉʣʦʚʝʥʠʿʘ. ɺʦ ʧʨʚʘʪʘ ʚʘʢʚʘ 

ʤʦʙʠʣʥʦʩʪ ʙʝʘ ʚʢʣʫʯʝʥʠ ʧʦ 10 ʫʯʝʥʠʮʠ ʦʜ ʉʝʢʪʦʨ ɽʣʝʢʪʨʦʪʝʭʥʠʢʘ ʠ ʄʘʰʠʥʩʪʚʦ 

ʜʦʜʝʢʘ ʧʘʢ ʚʦ 2023 ʛʦʜʠʥʘ ʚʘʢʚʘʪʘ ʰʘʥʩʘ ʿʘ ʜʦʙʠʿʘ ʫʯʝʥʠʮʠʪʝ ʦʜ ʉʝʢʪʦʨ  ʉʦʦʙʨʘ˃ʘʿ, 

ʪʨʘʥʩʧʦʨʪ ʠ ʩʢʣʘʜʠʨʘˁʝ ʠ ʉʝʢʪʦʨ ɻʨʘʬʠʯʘʨʩʪʚʦ. 

ɺʦ ʦʚʦʿ ʥʘʰ ʪʨʫʜ ʧʦʩʝʙʝʥ ʘʢʮʝʥʪ ˃ʝ ʩʝ ʩʪʘʚʠ ʥʘ ʠʩʢʫʩʪʚʘʪʘ, ʚʢʣʫʯʝʥʦʩʪʘ ʥʘ 

ʫʯʝʥʠʮʠʪʝ ʚʦ ʂɸ 1 VET  ʦʜ ʉʝʢʪʦʨ  ʉʦʦʙʨʘ˃ʘʿ, ʪʨʘʥʩʧʦʨʪ ʠ ʩʢʣʘʜʠʨʘˁʝ ʢʦʿ ʩʝ ʩʧʨʦʚʝʜʝ 

ʚʦ ʤʝʩʝʮ  ɸʧʨʠʣ 2023 ʛʦʜʠʥʘ.ɺʧʨʦʯʝʤ ʠʩʪʠʦʪ ʧʨʦʝʢʪ ʪʨʝʙʘʰʝ ʜʘ ʩʝ ʨʝʘʣʠʟʠʨʘ ʤʥʦʛʫ 

ʧʦʨʘʥʦ ʥʦ ʧʦʨʘʜʠ ʧʘʥʜʝʤʠʿʘʪʘ ʩʦ Covid 19 ʠʩʪʠʦʪ ʙʝʰʝ ʦʜʣʦʞʝʥ ʠ ʢʨʘʝʥ ʨʦʢ ʟʘ 

ʟʘʚʨʰʫʚʘˁʝ  ʙʝʰʝ ʚʦ ʧʨʦʣʝʪʥʠʦʪ ʧʝʨʠʦʜ ʦʜ 2023 ʛʦʜʠʥʘ ʘ  ʩʝ ʨʝʘʣʠʟʠʨʘ ʦʜ 02.04 ʜʦ 

23.04.2023. 

ɺʦ ʨʘʤʢʠʪʝ ʥʘ ʦʚʦʿ ʧʨʦʝʢʪ ʫʯʝʩʪʚʦ ʟʝʜʦʘ ʚʢʫʧʥʦ 9 ʫʯʝʥʠʮʠ ʦʜ II ʠ III ʛʦʜʠʥʘ ʦʜ 

ʜʚʝʪʝ ʢʚʘʣʠʬʠʢʘʮʠʠ , ʊʝʭʥʠʯʘʨ ʟʘ ʊʨʘʥʩʧʦʨʪ ʠ ʰʧʝʜʠʮʠʿʘ ʠ ʊʝʭʥʠʯʘʨ ʟʘ ʧʘʪʝʥ 

ʩʦʦʙʨʘ˃ʘʿ. ʀʟʙʨʘʥʠʪʝ ʫʯʝʥʠʮʠ ʙʝʘ ʧʨʠʜʨʫʞʫʚʘʥʠ ʦʜ 1 ʧʨʦʬʝʩʦʨ ʢʦʿ ʠʤ ʧʨʝʜʘʚʘ ʧʦ 

ʩʪʨʫʯʥʠ ʧʨʝʜʤʝʪʠ ʚʦ ʥʘʩʪʘʚʘʪʘ , ʚʦʝʜʥʦ ʠʩʪʠʦʪ ʛʦ ʧʨʝʜʘʚʘʰʝ ʠ ʧʨʝʜʤʝʪʦʪ ʫʯʝˁʝ 

ʧʨʝʢʫ ʨʘʙʦʪʘ ʢʘʿ ʨʘʙʦʪʦʜʘʚʘʯ. ʅʘ ʪʦʿ ʥʘʯʠʥ ʫʯʝʥʠʮʠʪʝ ʠʤʘʘ ʮʝʣʦʩʥʘ 

ʧʨʦʬʝʩʠʦʥʘʣʥʘ,ʤʦʨʘʣʥʘ ʠ  ʝʤʦʮʠʦʥʘʣʥʘ ʧʦʜʜʨʰʢʘ ʟʘ ʚʨʝʤʝ ʥʘ 20-ʝʪ ʜʥʝʚʥʠʦʪ 

ʧʨʝʩʪʦʿ ʚʦ ʢʘʤʧʫʩʦʪ. 

ɿʘ ʪʦʘ ʢʘʢʦ ʪʝʯʝʘ ʧʦʜʛʦʪʦʚʢʠʪʝ, ʟʘ ʧʨʝʩʪʦʿʦʪ ʥʘ ʫʯʝʥʠʮʠʪʝ ʚʦ ʢʘʤʧʫʩʦʪ, ʥʠʚʥʠʪʝ 

ʨʘʙʦʪʥʠ ʟʘʜʘʯʠ, ʦʙʚʨʩʢʠ ʠ ʟʘʜʦʣʞʝʥʠʿʘ, ʩʪʝʢʥʘʪʠʪʝ ʠʩʢʫʩʪʚʘ, ʚʝʰʪʠʥʠ ʠ ʟʥʘʝˁʘ,ʟʘ  

ʟʘʙʘʚʝʥʠʦʪ ʜʝʣ ʦʜ ʧʨʝʩʪʦʿʦʪ ʢʦʿ ʝ ʥʝʠʟʙʝʞʥʘ ʢʦʤʧʦʥʝʥʪʘ ʥʘ ʝʜʥʠ ʚʘʢʚʠ ʩʣʫʯʫʚʘˁʘ ʠ 

ʢʦʤʧʣʝʪʥʘʪʘ ʨʝʘʣʠʟʘʮʠʿʘ ʥʘ ʧʨʦʝʢʪʦʪ ˃ʝ ʩʪʘʥʝ ʟʙʦʨ ʧʦʜʦʣʫ ʚʦ ʪʨʫʜʦʪ. 
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2.ʇʨʠʧʨʝʤʠ ʠ ʧʦʜʛʦʪʦʚʢʘ ʥʘ ʫʯʝʥʠʮʠʪʝ  

ʟʘ ʚʢʣʫʯʫʚʘˁʝ ʚʦ ʧʨʦʝʢʪʦʪ 
 

ʉʦ ʞʝʣʙʘ ʠ ʥʘʤʝʨʘ ʢʘʢʦ ʫʯʠʣʠʰʪʝ ʜʘ ʧʨʠʩʪʘʧʠʤʝ ʩʝʨʠʦʟʥʦ ʢʦʥ ʮʝʣʦʩʥʘʪʘ 
ʨʝʘʣʠʟʘʮʠʿʘ ʠ ʚʢʣʫʯʫʚʘˁʝʪʦ ʥʘ ʫʯʝʥʠʮʠʪʝ ʚʦ ʧʨʦʝʢʪʦʪ ʦʜ ʂɸ 1 VET ʠ ʜʦʩʪʦʿʥʦ 
ʧʨʦʤʦʚʠʨʘˁʝ ʥʘ ʥʘʰʝʪʦ ʫʯʠʣʠʰʪʝ ʚʦ ʝʚʨʦʧʩʢʠ ʨʘʤʢʠ ʚʦ ʢʦʿʘ ʤʦʞʥʦʩʪ ʧʨʝʢʫ ʚʘʢʚʠ 
ʤʦʙʠʣʥʦʩʪʠ ʦʜ ɽʚʨʦʧʩʢʘʪʘ ʫʥʠʿʘ ʜʦʙʠʚʘʘʪ ʤʥʦʛʫ ʜʨʫʛʠ ʩʪʨʫʯʥʠ ʫʯʠʣʠʰʪʘ ʦʜ ɽʚʨʦʧʘ 
ʢʦʥ ʩʧʨʦʚʝʜʫʚʘˁʝʪʦ ʥʘ ʧʨʦʝʢʪʦʪ ʦʜ ʩʘʤʠʦʪ ʧʦʯʝʪʦʢ ʧʨʠʩʪʘʧʠʚʤʝ ʢʨʘʿʥʦ 
ʧʨʦʬʝʩʠʦʥʘʣʥʦ ʠ ʦʜʛʦʚʦʨʥʦ. ʅʦʩʠʪʝʣʠ ʥʘ  ʩʧʨʦʚʝʜʫʚʘˁʝʪʦ ʥʘ ʮʝʣʦʢʫʧʥʠʪʝ 
ʘʢʪʠʚʥʦʩʪʠ ʙʝʘ ʧʨʦʬʝʩʦʨʦʪ ʄʘʨʿʘʥ ʅʘʫʤʦʩʢʠ ʠ ʇʠʧʠ˅ʘʥʦʩʢʘ ʀʨʝʥʘ (ʧʝʜʘʛʦʛ) ʢʦʠ ʥʠʟ 
ʛʦʜʠʥʠʪʝ ʩʝ ʿʘʚʫʚʘʘʪ ʢʘʢʦ ʢʦʦʨʜʠʥʘʪʦʨʠ ʥʘ Erasmus+ ʧʨʦʝʢʪʠʪʝ. 

ʅʘʿʥʘʧʨʝʜ ʥʘ ʪʨʘʥʩʧʘʨʝʥʪʝʥ ʥʘʯʠʥ ʥʘ ʦʛʣʘʩʥʘ ʪʘʙʣʘ ʚʦ ʫʯʠʣʠʰʪʝʪʦ ʢʘʢʦ ʠ ʥʘ 
WEB  ʩʪʨʘʥʘʪʘ ʥʘ ʫʯʠʣʠʰʪʝʪʦ ʙʝʰʝ ʠʩʪʘʢʥʘʪ ʢʦʥʢʫʨʩ ʟʘ ʩʠʪʝ  ʟʘʠʥʪʝʨʝʩʠʨʘʥʠ 
ʫʯʝʥʠʮʠ ʢʦʠ ʩʘʢʘʘʪ ʜʘ ʟʝʤʘʪ ʫʯʝʩʪʚʦ ʚʦ ʧʨʦʝʢʪʦʪ ʦʜ ʉʝʢʪʦʨ ʉʦʦʙʨʘ˃ʘʿ, ʪʨʘʥʩʧʦʨʪ ʠ 
ʩʢʣʘʜʠʨʘˁʝ. ɺʦ ʢʦʥʢʫʨʩʦʪ ʙʝʘ ʿʘʩʥʦ ʩʪʘʚʝʥʠ ʢʨʠʪʝʨʠʫʤʠʪʝ ʚʨʟ ʦʩʥʦʚʘ ʥʘ ʢʦʠ ʪʨʝʙʘʰʝ 
ʜʘ ʩʝ ʠʟʚʨʰʠ ʩʝʣʝʢʮʠʿʘ ʥʘ ʫʯʝʥʠʮʠʪʝ ʘ ʪʠʝ ʙʝʘ ʩʣʝʜʥʠʪʝ: 

¶ ʋʩʧʝʭ ʚʦ ʫʯʝˁʝʪʦ ʦʜ ʧʨʝʪʭʦʜʥʠʪʝ ʛʦʜʠʥʠ 

¶ ʇʦʚʝʜʝʥʠʝ ʥʘ ʫʯʝʥʠʮʠʪʝ 

¶ ʆʮʝʥʢʠ ʧʦ ʩʪʨʫʯʥʠʪʝ ʧʨʝʜʤʝʪʠ 

¶ ʄʠʩʣʝˁʝ ʥʘ ʧʨʝʜʤʝʪʥʠʦʪ ʥʘʩʪʘʚʥʠʢ ʢʦʿ ʝ ʟʘʜʦʣʞʝʥ ʜʘ ʛʦ ʩʣʝʜʠ 
ʥʘʧʨʝʜʦʢʦʪ ʠ ʨʘʙʦʪʘʪʘ ʚʦ ʬʠʨʤʠʪʝ ʠ ʠʥʩʪʠʪʫʮʠʠʪʝ ʢʘʜʝ ʩʝʨʘʩʧʨʝʜʝʣʝʥʠ 
ʫʯʝʥʠʮʠʪʝ ʚʦ ʨʘʤʢʠʪʝ ʥʘ ʧʨʝʜʤʝʪʦʪ ʫʯʝˁʝ ʧʨʝʢʫ ʨʘʙʦʪʘ ʢʘʿ ʨʘʙʦʪʦʜʘʚʘʯ 

¶ ʇʦʜʥʝʩʝʥʦ CV 

¶ ʄʦʪʠʚʘʮʠʦʥʦ ʧʠʩʤʦ 

¶ ʋʯʝʩʪʚʦ ʥʘ ʥʘʪʧʨʝʚʘʨʠ ʠ ʦʩʚʦʝʥʠ ʤʝʩʪʘ , ʧʦʩʝʙʥʦ ʚʦ ʨʘʤʢʠʪʝ ʥʘ 
ʩʪʨʫʯʥʠʪʝ ʧʨʝʜʤʝʪʠ. 

ʇʦʢʨʘʿ ʦʚʠʝ ʢʨʠʪʝʨʠʫʤʠ ʟʘ ʩʠʪʝ ʟʘʠʥʪʝʨʝʩʠʨʘʥʠ ʫʯʝʥʠʮʠ ʩʝ ʩʧʨʦʚʝʜʝ ʪʝʩʪ ʟʘ 
ʧʦʟʥʘʚʘˁʘʪʘ ʥʘ ɸʥʛʣʠʩʢʠʦʪ ʿʘʟʠʢ ʚʦ ʢʦʿ ʩʝ ʩʦʜʨʞʝʘ 20 ʥʘʤʝʥʩʢʠ ʧʨʘʰʘˁʘ  ʚʦ ʥʘʩʦʢʘ 
ʥʘ ʟʥʘʯʝˁʝʪʦ ʠ ʧʨʝʪʭʦʜʥʠ ʠʩʢʫʩʪʚʘ ʦʜ ʚʘʢʚʠ ʠ ʩʣʠʯʥʠ ʧʨʦʝʢʪʠ, ʟʘ ʪʦʘ ʢʘʢʚʦ ʟʥʘʯʝˁʝ 
ʠʤʘʘʪ ʧʨʘʢʪʠʯʥʦ ʩʪʝʢʥʘʪʠʪʝ ʟʥʘʝˁʘ, ʥʠʚʥʘʪʘ ʚʠʟʠʿʘ ʟʘ ʠʜʥʘʪʘ ʧʨʦʬʝʩʠʦʥʘʣʥʘ 
ʦʨʠʝʥʪʘʮʠʿʘ, ʰʪʦ ʝ ʦʥʘ ʰʪʦ ʝ ʩʫʰʪʠʥʩʢʦ ʠ ʥʘʿʚʘʞʥʦ ʰʪʦ ʛʦ ʩʪʝʢʥʫʚʘʘʪ ʥʠʟ ʥʘʩʪʘʚʘʪʘ 
ʠ ʠʟʫʯʫʚʘˁʝʪʦ ʥʘ ʩʪʨʫʯʥʠʪʝ ʧʨʝʜʤʝʪʠ, ʥʠʚʥʠʦʪ ʠʥʪʝʨʝʩ ʟʘ ʩʪʝʢʥʫʚʘˁʝ ʥʘ ʥʦʚʠ 
ʚʝʰʪʠʥʠ, ʟʥʘʝˁʘ ʠ ʟʘʿʘʢʥʫʚʘˁʝ ʥʘ ʚʝ˃ʝ ʩʪʝʢʥʘʪʘʪʠʪʝ ʢʘʢʦ ʠ ʞʝʣʙʘʪʘ , ʤʦʪʠʚʠʨʘʥʦʩʪʘ 
ʟʘ ʟʘʧʦʟʥʘʚʘˁʝ ʥʘ ʜʨʫʛʠ ʢʫʣʪʫʨʠ, ʪʨʘʜʠʮʠʦʥʘʣʥʠ ʚʨʝʜʥʦʩʪʠ ʠ ʩʪʝʢʥʫʚʘˁʝ ʥʘ ʥʦʚʠ 
ʧʨʠʿʘʪʝʣʩʪʚʘ. 

ʇʦʩʣʝ ʩʧʨʦʚʝʜʝʥʠʦʪ ʪʝʩʪ ʩʝ ʬʦʨʤʠʨʘ ʪʨʠʯʣʝʥʘ ʢʦʤʠʩʠʿʘ ʢʦʿʘ ʚʨʟ ʦʩʥʦʚʘ ʥʘ 
ʧʦʩʪʘʚʝʥʠʪʝ ʢʨʠʪʝʨʠʫʤʠ, ʧʦʢʘʞʘʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʥʘ ʪʝʩʪʦʪ ʠʟʛʦʪʚʠ ʙʦʜʦʚʥʘ ʣʠʩʪʘ ʩʦ 
ʧʦʩʪʠʛʥʘʪʠʪʝ ʨʝʟʫʣʪʘʪʠ ʦʜ ʩʠʪʝ ʧʨʠʿʘʚʝʥʠ ʫʯʝʥʠʮʠʘ ʠʩʪʘʪʘ ʧʦʚʪʦʨʥʦ ʩʝ ʦʙʿʘʚʠ ʥʘ 
ʦʛʣʘʩʥʘ ʪʘʙʣʘ ʠ ʥʘ WEB ʩʪʨʘʥʘʪʘ ʦʜ ʫʯʠʣʠʰʪʝʪʦ. ʅʘ ʪʘʢʦʚ ʥʘʯʠʥ ʟʘʚʨʰʠ ʮʠʢʣʫʩʦʪ ʥʘ 
ʠʟʙʦʨ ʥʘ ʫʯʝʥʠʮʠ ʥʦ ʧʦʩʣʝ ʪʦʘ ʩʣʝʜʝʰʝ ʜʝʣʦʪ ʚʦ ʢʦʿ ʙʝʰʝ ʧʦʚʠʢʘʥʘ ʠ ʨʝʘʣʠʟʠʨʘʥʘ 
ʨʦʜʠʪʝʣʩʢʘ ʩʨʝʜʙʘ ʩʦ ʨʦʜʠʪʝʣʠʪʝ ʦʜ ʩʠʪʝ ʫʯʝʥʠʮʠ ʢʦʠ ʙʝʘ ʠʟʙʨʘʥʠ. ʅʘ ʩʨʝʜʙʘʪʘ 
ʨʦʜʠʪʝʣʠʝ ʙʝʘ ʮʝʣʦʩʥʦ ʠʥʬʦʨʤʠʨʘʥʠ ʟʘ ʩʝ ʦʢʦʣʫ ʧʨʦʝʢʪʦʪ,ʥʝʛʦʚʦʪʦ ʟʥʘʯʝˁʝ, 
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ʦʜʛʦʚʦʨʥʦʩʪʘ, ʟʘʜʘʯʠʪʝ, ʥʘʯʠʥʦʪ ʥʘ ʦʜʥʝʩʫʚʘˁʝ ʥʘ ʥʠʚʥʠʪʝ ʜʝʮʘ. ɹʝʰʝ ʧʨʦʯʠʪʘʥ 
ʂʦʜʝʢʩʦʪ ʥʘ ʦʜʥʝʩʫʚʘˁʝ ʥʘ ʫʯʝʥʠʮʠʪʝ ʟʘ ʚʨʝʤʝ ʥʘ ʧʨʝʩʪʦʿʦʪ ʠ ʦʜ ʩʪʨʘʥʘ ʥʘ ʩʝʢʦʿ 
ʨʦʜʠʪʝʣ ʩʝ ʧʦʙʘʨʘ ʜʘ ʩʝ ʧʦʪʧʠʰʝ ʠʟʿʘʚʘ ʩʦ ʢʦʠ ʪʠʝ ʮʝʣʦʩʥʦ ˃ʝ ʩʝ ʩʦʛʣʘʩʥʠ ʩʦ ʩʝ ʰʪʦ 
ʙʝʘ ʟʘʧʦʟʥʘʪʠ ʘ ʠ ʦʜʛʦʚʦʨʥʠ ʟʘ ʦʜʥʝʩʫʚʘˁʝʪʦ ʥʘ ʩʚʦʝʪʦ ʜʝʪʝ ʟʘ ʚʨʝʤʝ ʥʘ ʧʨʝʩʪʦʿʦʪ 
ʚʦ ɹʘʨʩʝʣʦʩ. 

ʉʨʝʜʙʘʪʘ ʚʦʝʜʥʦ ʙʝʰʝ ʠʩʢʦʨʠʩʪʝʥʘ  ʜʘ ʠʤ ʩʝ ʧʨʠʢʘʞʝ ʢʨʘʪʢʘ ʧʨʝʟʝʥʪʘʮʠʿʘ ʟʘ 
ʪʦʘ ʰʪʦ ʩʝ ʪʨʝʙʘ ʜʘ ʦʯʝʢʫʚʘʘʪ ʫʯʝʥʠʮʠʪʝ ʜʝʢʘ ˃ʝ ʩʝ ʩʣʫʯʫʚʘ ʟʘ ʚʨʝʤʝ ʥʘ 
ʨʝʘʣʠʟʘʮʠʿʘʪʘ ʥʘ ʧʨʦʝʢʪʦʪ, ʢʦʠ ʩʝ ʥʠʚʥʠʪʝ ʦʙʚʨʩʢʠ ʠ ʟʘʜʘʯʠ, ʙʝʘ ʟʘʧʦʟʥʘʪʠ ʩʦ 
ʂʘʤʧʫʩʦʪ Mobility friends, ʥʝʛʦʚʠʦʪ ʢʘʧʘʮʠʪʝʪ ʠ ʢʦʤʦʜʠʪʝʪ ʢʦʿ ʛʦ ʥʫʜʠ, ʟʘ ʤʝʩʪʘʪʘ ʠ 
ʛʨʘʜʦʚʠʪʝ ʢʦʠ ʧʦʢʨʘʿ ʨʘʙʦʪʥʠʪʝ ʦʙʚʨʩʢʠ ˃ʝ ʠʤʘʘʪ  ʤʦʞʥʦʩʪ ʜʘ ʛʠ ʧʦʩʝʪʘʪ. 

ʅʘ ʩʨʝʜʙʘʪʘ ʧʨʦʬʝʩʦʨʦʪ ʧʨʠʜʨʫʞʥʠʢ ʠʩʪʦ ʪʘʢʘ ʧʦʪʧʠʰʘ ʠʟʿʘʚʘ ʚʦ ʢʦʿʘ ʩʝ 
ʦʙʚʨʟʫʚʘ ʜʝʢʘ ˃ʝ ʝ ʢʨʘʿʥʦ ʦʜʛʦʚʦʨʝʥ, ʧʨʦʬʝʩʠʦʥʘʣʝʥ ʚʦ ʠʟʚʨʰʫʚʘˁʝʪʦ ʥʘ ʩʚʦʿʘʪʘ 
ʤʠʩʠʿʘ ʠ ˃ʝ ʚʦʜʠ ʧʦʜʝʜʥʘʢʚʘ ʛʨʠʞʘ ʟʘ ʩʠʪʝ ʫʯʝʥʠʮʠ. 

3.ʇʨʠʩʪʠʛʥʫʚʘˁʝ ʥʘ ʫʯʝʥʠʮʠʪʝ ʚʦ ʢʘʤʧʫʩʦʪ, ʜʦʜʝʣʫʚʘˁʝ ʥʘ 

ʨʘʙʦʪʥʠ ʟʘʜʘʯʠ, ʟʘʜʦʣʞʝʥʠʿʘ ʠ ʦʙʚʨʩʢʠ 

ɺʦ ʛʦʜʠʥʘʪʘ 2023 , ʧʨʦʛʣʘʩʝʥʘ ʫʰʪʝ ʠ ʢʘʢʦ ʛʦʜʠʥʘ ʟʘ ɽʚʨʦʧʩʢʘ ʚʦ ʜʦʝʤʥʦʪ ʥʘ 

ʚʝʰʪʠʥʠʪʝ, ʧʨʝʢʫ ʇʨʦʝʢʪʦʪ ĂYour skills are your powerĂ , Ăʊʚʦʠʪʝ ʚʝʰʪʠʥʠ ʩʝ ʪʚʦʿʘ ʩʠʣʘĂ, 

9 ʫʯʝʥʠʮʠ ʦʜ ʉʝʢʪʦʨʦʪ ʉʦʦʙʨʘ˃ʘʿ,ʪʨʘʥʩʧʦʨʪ ʠ ʩʢʣʘʜʠʨʘˁʝ ʟʘʝʜʥʦ ʩʦ ʩʚʦʿʦʪ ʧʨʝʜʤʝʪʝʥ 

ʧʨʦʬʝʩʦʨ-ʧʨʠʜʨʫʞʥʠʢ ʥʘ 03.04.2023 ʩʝ ʧʨʠʢʣʫʯʠʿʘ ʩʦ ʜʨʫʛʠʪʝ ʫʯʝʩʥʠʮʠ ʦʜ ʜʨʫʛʠ 

ʝʚʨʦʧʩʢʠ ʜʨʞʘʚʠ ʦʜ ʠʩʪʠ ʠ ʩʣʠʯʥʠ ʧʨʦʝʢʪʠ ʚʦ ʂʘʤʧʫʩʦʪ ɹʘʨʩʝʣʦʩ, ʇʦʨʪʫʛʘʣʠʿʘ. 

     

(ʩʣʠʢʠ ʦʜ ʢʘʤʧʫʩʦʪ ʩʦ ʫʯʝʥʠʮʠʪʝ) 

ʇʨʠ ʩʘʤʦʪʦ ʧʨʠʩʪʠʛʘˁʝ ʙʝʘ ʜʝʪʘʣʥʦ ʟʘʧʦʟʥʘʪʠ ʟʘ ʫʩʣʦʚʠʪʝ ʢʦʠ ʛʠ ʥʫʜʠ 

ʢʘʤʧʫʩʦʪ ʢʘʢʦ ʠ ʟʘʪʦʘ ʢʦʠ ʜʝʥʦʚʠ ʠʤ ʩʝ ʦʧʨʝʜʝʣʝʥʠ  ʢʘʢʦ ʨʘʙʦʪʥʠ, ʩʦ ʟʘʜʘʜʝʥʠ 

ʟʘʜʦʣʞʝʥʠʿʘ ʩʧʦʨʝʜ ʩʪʨʦʛʦ ʦʧʨʝʜʝʣʝʥ ʨʘʩʧʦʨʝʜ ʟʘ ʧʦʩʝʪʘ ʥʘ ʨʝʘʣʥʠ ʢʦʤʧʘʥʠʠ ʠ  

ʠʟʚʨʰʫʚʘˁʝ ʥʘ ʨʘʙʦʪʥʠ ʟʘʜʘʯʠ. 

ʉʝʢʦʿ ʫʯʝʥʠʢ ʦʜʥʘʧʨʝʜ ʟʥʘʝʰʝ ʪʦʯʥʦ ʚʦ ʢʦʿ ʜʝʥ ʚʦ ʢʦʿʘ ʨʝʣʘʥʘ ʢʦʤʧʘʥʠʿʘ ʝ 

ʨʘʩʧʨʝʜʝʣʝʥ ʠ ʥʘ ʢʘʢʚʠ ʨʘʙʦʪʥʠ ʟʘʜʘʯʠ.ʅʘʚʨʝʤʝʥʦ ʙʝʘ ʠʥʬʦʨʤʠʨʘʥʠ ʟʘ ʨʘʙʦʪʥʠʪʝ 

ʤʘʪʝʨʠʿʘʣʠ ʩʦ ʢʦʠ ʩʝ ʟʘʜʦʣʞʫʚʘʘʪ ʚʦ ʠʟʚʨʰʫʚʘˁʝʪʦ ʥʘ ʜʘʜʝʥʘ ʨʘʙʦʪʥʘ ʟʘʜʘʯʘ, ʢʘʢʦ 

ʜʘ ʨʘʢʫʚʘʘʪ ʩʦ ʠʩʪʠʪʝ ʠ ʢʘʢʦ ʪʨʝʙʘ ʠʩʪʠʪʝ ʜʘ ʛʠ ʦʩʪʘʚʘʪ ʥʘ ʤʝʩʪʦʪʦ ʦʜ ʢʘʜʝ ʰʪʦ ʛʠ 

ʧʦʜʠʛʥʘʣʝ. 



XIII. INTERNATIONAL SYMPOSIUM Interdisciplinarity of logistics and traffic 

 

   W W W . I L T - S Y M P O S I U M . O R G  201 

ʉʝ ʨʘʟʙʠʨʘ ʜʝʢʘ ʧʨʝʜ ʠʟʚʨʰʫʚʘˁʝ ʥʘ ʙʠʣʦ ʢʘʢʚʦ ʟʘʜʦʣʞʝʥʠʝ ʫʯʝʥʠʮʠʪʝ ʙʝʘ 

ʟʘʧʦʟʥʘʚʘʥʠ ʩʦ ʧʨʘʚʠʣʘʪʘ, ʧʨʦʧʠʩʠʪʝ, ʪʘʢʘʨʝʯʠ ʢʦʜʝʢʩʦʪ ʥʘ ʦʜʥʝʩʫʚʘˁʝ ʚʦ ʂʢʘʤʧʫʩʦʪ 

ʠʣʠ ʧʘʢ ʚʦ ʨʝʘʣʥʠʪʝ ʢʦʤʧʘʥʠʠ.ʅʘ ʦʚʦʿ ʥʘʯʠʥ ʩʝ ʿʘʢʥʝʰʝ ʥʠʚʥʘʪʘ ʤʦʨʘʣʥʘ ʢʦʤʧʦʥʝʥʪʘ 

ʥʘ ʣʠʯʥʦʩʪʘ ʠ ʩʝ ʧʦʜʠʛʘʰʝ ʩʚʝʩʪʘ ʟʘ ʦʜʛʦʚʦʨʥʦʩʪ ʠ ʧʨʦʬʝʩʠʦʥʘʣʥʦʩʪ. 

ɼʝʣ ʦʜ ʨʘʙʦʪʥʠʪʝ ʘʢʪʠʚʥʦʩʪʠ ʩʝ ʦʜʚʠʚʘʘ ʚʦ ʩʘʤʠʦʪ ʢʘʤʧʫʩ ʚʦ ʩʧʝʮʠʿʘʣʠʟʠʨʘʥʦ 

ʦʧʨʝʤʝʥʘ ʠ ʥʘʤʝʥʝʪʘ ʧʨʦʩʪʦʨʠʿʘ ʟʘ ʠʟʚʨʰʫʚʘˁʝ ʥʘ ʨʘʙʦʪʥʠʪʝ ʦʙʚʨʩʢʠ. ʎʝʣʪʘ ʥʘ ʩʠʪʝ 

ʘʢʪʠʚʥʦʩʪʠ ʙʝʟ ʨʘʟʣʠʢʘ ʢʘʿ ʙʝʘ ʚʦʜʝʥʠ ʙʝʰʝ ʠʩʪʘ, ʪʝʦʨʝʪʩʢʠ ʩʪʝʢʥʘʪʠʪʝ ʟʥʘʝˁʘ ʜʘ ʛʠ 

ʟʘʿʘʢʥʘʪ ʧʨʝʢʫ ʧʨʘʢʪʠʯʥʠ ʠʩʢʫʩʪʚʘ , ʪ.ʝ ʧʨʝʢʫ ʠʩʢʫʩʪʚʝʥʘ ʥʘʩʪʘʚʘ ʥʘ ʨʘʙʦʪʥʦ ʤʝʩʪʦ 

ʧʦʜ ʩʫʧʝʨʚʠʟʠʿʘ ʥʘ ʥʘʟʥʘʯʝʥʦ ʣʠʮʝ ʦʜ ʢʦʤʧʘʥʠʿʘʪʘ ʠʣʠ ʢʘʤʧʫʩʦʪ. 

ɺʦʛʣʘʚʥʦʤ ʮʝʣʪʘ ʙʝʰʝ ʥʘʩʦʯʝʥʘ ʢʦʥ ʪʦʘ ʢʘʢʦ ʤʦʞʝ ʜʘ ʩʝ ʫʧʦʪʨʝʙʠ ʣʦʛʠʩʪʠʢʘʪʘ 

ʚʦ ʥʘʿʨʘʟʣʠʯʥʠ ʪʨʘʥʩʧʦʨʪʥʠ ʮʝʣʠ ʠ ʢʘʢʦ ʜʘ ʩʝ ʦʨʛʘʥʠʟʠʨʘ ʮʝʣʦʢʫʧʥʠʦʪ ʪʨʘʥʩʧʦʨʪʝʥ 

ʧʨʦʮʝʩ. 

ɺʦ ʪʝʢʦʪ ʥʘ ʨʘʙʦʪʘʪʘ ʠ ʠʟʚʨʰʫʚʘˁʝʪʦ ʥʘ ʨʘʙʦʪʥʠʪʝ ʟʘʜʦʣʞʝʥʠʿʘ ʧʦʩʪʦʿʘʥʦ ʥʘ 

ʨʘʩʧʦʣʘʛʘˁʝ ʿʘ ʠʤʘʘ ʢʦʤʧʿʫʪʝʨʩʢʘʪʘ ʪʝʭʥʦʣʦʛʠʿʘ ʰʪʦ ʚʦ ʛʦʣʝʤʘ ʤʝʨʘ ʠʤ ʦʣʝʩʥʫʚʘʰʝ 

ʥʘ ʫʯʝʥʠʮʠʪʝ ʚʦ ʜʝʣʦʪ ʥʘ ʧʨʝʙʘʨʫʚʘˁʝ ʥʘ ʠʥʬʦʨʤʘʮʠʠ.ʅʘ ʪʘʢʦʚ ʥʘʯʠʥ , ʣʝʩʥʦ ʠ 

ʝʜʥʦʩʪʘʚʥʦ ʠʤʘʘ ʤʦʞʥʦʩʪ ʜʘ ʥʘʦʺʘʘʪ ʨʘʟʣʠʯʥʠ ʨʫʪʠ ʠ ʥʘʯʠʥʠ ʥʘ ʧʨʝʚʦʟ ʢʦʿ ʩʝ ʢʦʨʠʩʪʠ 

ʰʠʨʫʤ ʩʚʝʪʦʪ, ʩʝ ʧʨʘʚʝʘ ʧʨʝʩʤʝʪʢʠ ʟʘ ʧʦʪʨʝʙʥʦʪʦ ʚʨʝʤʝ ʟʘ ʪʨʘʥʩʧʦʨʪ ʠ ʢʘʢʦ ʙʠ ʪʝʯʝʣ  

ʧʨʦʮʝʩʦʪ ʥʘ ʪʨʘʥʩʧʦʨʪ ʦʜ ʧʦʯʝʪʥʘʪʘ ʜʦ ʢʨʘʿʥʘʪʘ ʪʦʯʢʘ. 

ʉʘʤʠʦʪ ʧʝʩʪʦʿ ʚʦ ʢʘʤʧʫʩʦʪ ʛʦ ʠʩʢʦʨʠʩʪʠʿʘ ʚʦ ʥʝʛʦ ʜʘ ʥʘʫʯʘʪʦʜ ʢʦʤʧʝʪʝʪʥʠʪʝ ʠ 

ʜʦʟʥʘʘʪ ʢʘʢʦ ʩʝ ʦʜʚʠʚʘ ʢʦʥʢʨʝʪʥʦ ʨʘʙʦʪʘʪʘ-ʦʨʛʘʥʠʟʘʮʠʿʘʪʘ ʥʘ ʪʨʘʥʩʧʦʨʪʦʪ ʚʦ Mobility 

friends- ʢʘʤʧʫʩʦʪ ʚʦ ʢʦʿ ʩʝʢʦʿʜʥʝʚʥʦ ʦʨʛʘʥʠʟʠʨʘʘ ʙʨʦʿʥʠ ʪʨʘʥʩʧʦʨʪʥʠ ʨʫʪʠ ʟʘ ʩʠʪʝ 

ʫʯʝʩʥʠʮʠ ʢʦʠ ʙʝʘ ʩʤʝʩʪʫʚʘʥʠ ʚʦ ʠʩʪʠʦʪ. 

ɽʜʥʘ ʦʜ ʧʨʠʜʦʙʠʚʢʠʪʝ ʟʘ ʫʯʝʥʠʮʠʪʝ ʦʜ ʧʨʝʩʪʦʿʦʪ ʚʦ ʢʘʤʧʫʩʦʪ ʙʝʰʝ ʠ ʪʦʘ ʰʪʦ 

ʠʤʘʘ ʤʦʞʥʦʩʪ ʜʘ ʩʝ ʫʧʘʪʘʪ ʚʦ ʚʠʜʦʚʠʪʝ ʥʘ ʪʨʘʥʩʧʦʨʪʥʠ ʚʦʟʠʣʘ ʩʦ ʢʦʠ ʨʘʩʧʦʣʘʛʘʣ 

ʢʘʤʧʫʩʦʪ ʢʘʢʦ ʠ ʚʦ  ʚʦʜʝˁʝʪʦ ʥʘ ʥʝʢʦʿ ʥʘʯʠʥ ñʧʦʧʠʩò ʥʘ ʠʩʪʠʪʝ ʚʦ ʧʦʛʣʝʜ ʥʘ ʪʦʘ ʜʘʣʠ 

ʩʝ ʪʝʭʥʠʯʢʠ ʠʩʧʨʘʚʥʠ, ʜʘʣʠ ʩʝ ʙʝʟʙʝʜʥʠ ʟʘ ʧʨʝʚʦʟ ʠ ʜʘʣʠ ʛʠ ʠʤʘʘʪ ʧʦʪʨʝʙʥʠʪʝ 

ʜʦʢʫʤʝʥʪʠ ʟʘ ʧʨʝʚʦʟ. 

ʂʦʥʢʨʝʪʥʠ ʟʘʜʘʯʠ ʠ ʟʘʜʦʣʞʝʥʠʿʘ ʢʦʠ ʠʤ ʙʝʘ ʜʘʜʝʥʠ ʥʘ ʫʯʝʥʠʮʠʪʝ ʘ ʩʝ 

ʦʜʥʝʩʫʚʘʘ ʥʘ ʧʦʜʛʦʪʦʚʢʘ ʥʘ ʨʘʙʦʪʥʦ ʤʝʩʪʦ ʙʝʘ ʩʣʝʜʥʠʪʝ  : 

¶ ʇʦʧʦʣʥʫʚʘˁʝ ʥʘ ʪʝʭʥʠʯʢʘ ʜʦʢʫʤʝʥʪʘʮʠʿʘ-ʣʠʩʪ ʩʦ ʪʝʭʥʠʯʢʠ ʧʦʜʘʪʦʮʠ 

¶ ɺʦʜʝˁʝ ʥʘ ʜʦʢʫʤʝʥʪʘʮʠʿʘ ʠ ʜʠʩʪʨʠʙʫʮʠʿʘ 

¶ ʊʝʭʥʠʯʢʠ ʥʘʜʟʦʨ ʚʦ ʦʜʥʦʩ ʥʘ ʫʨʝʜʠʪʝ ʟʘ ʢʦʥʪʨʦʣʘ ʥʘ ʩʦʦʙʨʘ˃ʘʿʦʪ 

¶ ɸʥʘʣʠʟʠʨʘˁʝ ʥʘ ʧʦʜʘʪʦʮʠʪʝ ʟʘ ʩʦʦʙʨʘ˃ʘʿʦʪ 

¶ ʀʜʝʥʪʠʬʠʢʘʮʠʿʘ ʥʘ ʧʨʠʦʨʠʪʝʪʠ 

¶ ɺʦ ʨʘʤʢʠ ʥʘ ʪʠʤʩʢʦ ʨʘʙʦʪʝˁʝ ʜʦʙʠʚʘʘ ʟʘʜʘʯʠ ʟʘʧʨʝʪʭʦʜʥʦ  ʧʦʜʛʦʪʚʝʥʠʪʝ 

ʧʨʝʜʤʝʪʠ ʠ ʩʪʦʢʘ ʜʘ ʛʠ ʩʢʣʘʜʠʨʘʘʪ, ʦʪʩʪʨʘʥʫʚʘʘʪ ʠʣʠ ʧʨʝʥʝʩʫʚʘʘʪ ʧʦ 

ʧʦʪʨʝʙʘ 
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ʇʦʚʪʦʨʥʦ ʢʘʢʦ  ʧʨʠʜʦʙʠʚʢʘ ʚʦ ʪʝʢʦʪ ʥʘ ʠʟʚʝʜʫʚʘˁʝ ʥʘ ʧʨʘʢʪʠʯʥʘʪʘ ʥʘʩʪʘʚʘ 

ʙʝʰʝ ʤʦʞʥʦʩʪʘ ʫʯʝʥʠʮʠʪʝ ʜʘ ʛʠ ʚʝʞʙʘʘʪ  ʩʚʦʠʪʝ ʿʘʟʠʯʥʠ ʩʧʦʩʦʙʥʦʩʪʠ ʟʘʪʦʘ ʰʪʦ 

ʮʝʣʦʢʫʧʥʘʪʘ ʢʦʤʫʥʠʢʘʮʠʿʘ ʩʦ ʥʘʜʨʝʜʝʥʠʪʝ ʩʝ ʦʜʚʠʚʘʰʝ ʥʘ ɸʥʛʣʠʩʢʠ ʿʘʟʠʢ.ʅʘ ʦʚʦʿ 

ʥʘʯʠʥ ʧʦʢʨʘʿ ʦʥʘ ʰʪʦ ʙʝʰʝ ʝʩʝʥʮʠʿʘʣʥʦ ʚʦ ʧʨʦʝʢʪʦʪ, ʧʦʜʦʙʨʫʚʘˁʝ ʠ ʫʩʦʚʨʰʫʚʘˁʝ ʥʘ 

ʪʝʦʨʝʪʩʢʠʪʝ ʟʥʘʝˁʘ ʥʝʧʦʩʨʝʜʥʦ ʧʨʝʢʫ ʨʘʙʦʪʘ ʠ ʧʨʘʢʪʠʯʥʦ ʠʟʚʨʰʫʚʘˁʝ ʥʘ ʟʘʜʘʯʠ , 

ʫʯʝʥʠʮʠʪʝ ʝʜʥʦʚʨʝʤʝʥʦ ʛʠ ʟʘʿʘʢʥʫʚʘʘ ʠ ʤʝʢʠʪʝ ʚʝʰʪʠʥʠ. 

ʂʘʤʧʫʩʦʪ ʠ ʦʨʛʘʥʠʟʘʮʠʿʘʪʘ ʠʤ ʦʚʦʟʤʦʞʠʿʘ ʜʘ ʧʦʩʝʪʘʪ ʠ ʜʚʝ ʛʦʣʝʤʠ ʢʦʤʧʘʥʠʠ, 

Correia and Casoro ʠ Transport Nogueira, ʜʚʝʪʝ ʧʦʟʥʘʪʠ ʠ ʧʨʠʟʥʘʪʠ ʚʦ ʩʚʦʿʦʪ ʨʝʩʦʨ ʥʘ 

ʨʘʙʦʪʘ. ʂʦʤʧʘʥʠʿʘʪʘ Correia and Casoro ʝ ʢʦʤʧʘʥʠʿʘ ʩʦ ʪʨʘʜʠʮʠʿʘ ʢʦʿʘ ʧʦʩʪʦʠ ʚʝ˃ʝ 50 

ʛʦʜʠʥʠ ʠ ʠʩʪʘʪʘ ʝ ʨʝʬʝʨʝʥʪʥʘ ʚʦ ʪʨʛʦʚʠʿʘʪʘ ʩʦ ʠʥʜʫʩʪʨʠʩʢʘ, ʟʝʤʿʦʜʝʣʩʢʘ ʦʧʨʝʤʘ, 

ʭʘʨʜʚʝʨ, ʘʚʪʦʛʘʣʘʥʪʝʨʠʿʘ, ʙʦʠ, ʛʘʩ, ʧʨʝʜʤʝʪʠ ʟʘ ʜʦʤʦʪ ʠ ʛʨʘʜʠʥʘʪʘ. ʀʩʪʘʪʘ ʠʤʘ 

ʢʦʤʝʨʮʠʿʘʣʥʘ ʝʜʠʥʘʠʮʘ ʩʦ ʧʦʚʨʰʠʥʘ ʦʜ  300 ʤʝʪʨʠ ʢʚʘʜʨʘʪʥʠ ʢʦʿʘ ʧʨʝʪʩʪʘʚʫʚʘ 

ʨʝʥʦʤʠʨʘʥʠ, ʥʘʮʠʦʥʘʣʥʠ ʠ ʤʝʺʫʥʘʨʦʜʥʠ ʙʨʝʥʜʦʚʠ. 

ɺʦ ʨʘʤʢʠʪʝ ʥʘ ʦʚʘʘ ʢʦʤʧʘʥʠʿʘ ʫʯʝʥʠʮʠʪʝ ʙʝʘ ʚʦ ʩʦʩʪʦʿʙʘ ʥʘ ʜʠʨʝʢʪʝʥ ʥʘʯʠʥ ʜʘ 

ʩʝ ʟʘʧʦʟʥʘʘʪ ʩʦ ʪʦʘ ʥʘ ʢʦʿ ʥʘʯʠʥ ʩʝ ʠʟʚʝʜʫʚʘ ʨʘʙʦʪʘʪʘ ʚʦ ʤʘʛʘʮʠʥʠʪʝ, ʢʘʢʦ ʠʟʛʣʝʜʘʘʪ 

ʥʝʢʦʠ ʦʜ ʚʠˀʫʰʢʘʨʠʪʝ ʦʜ ʢʦʠ ʜʦʪʦʛʘʰ ʥʝʢʦʠ ʦʜ ʥʠʚ ʛʠ ʠʤʘʘ ʚʠʜʝʥʦ ʩʘʤʦ ʧʨʝʢʫ ʩʣʠʢʘ 

ʦʜ ʫʯʝʙʥʠʮʠʪʝ, ʢʘʢʦ ʩʝ ʚʨʰʠ ʢʦʥʪʨʦʣʘʪʘ ʥʘ ʜʦʢʫʤʝʥʪʠʪʝ ʥʘʤʝʥʝʪʠ ʟʘ  ʩʪʦʢʘʪʘ ʠ ʩʦ 

ʟʘʚʨʰʥʘʪʘ ʬʘʟʘ ʦʜ ʧʨʝʥʦʩ ʥʘ ʩʪʦʢʘʪʘ ʦʜ ʧʨʦʜʘʞʥʠʦʪ ʚʦ ʤʘʛʘʮʠʥʩʢʠʦʪ ʧʨʦʩʪʦʨ. 

ɺʪʦʨʘʪʘ ʢʦʤʧʘʥʠʿʘ ʚʦ ʢʦʿʘ ʫʯʝʥʠʮʠʪʝ ʦʜ ʧʦʙʣʠʩʢʫ ʩʝ ʟʘʧʦʟʥʘʘ ʩʦ ʧʨʠʨʦʜʘʪʘ ʠ 

ʥʘʯʠʥʦʪ ʥʘ ʬʫʥʢʮʠʦʥʠʨʘˁʝ ʥʘ ʠʩʪʘʪʘ ʙʝʰʝ Transport Nogueira, ʢʦʿʘ ʥʘ ʧʘʟʘʨʦʪ ʥʘ 

ʚʨʰʝˁʝ ʥʘ ʪʨʘʥʩʧʦʨʪʥʠ ʜʝʿʥʦʩʪʠ ʧʦʩʪʦʠ ʦʜ 1968 ʛʦʜʠʥʘ. ʀʩʪʘʪʘ ʨʘʟʚʠʚʘ ʠʥʦʚʘʪʠʚʝʥ 

ʠ ʧʝʨʩʦʥʘʣʠʟʠʨʘʥ ʧʘʪʝʥ ʪʨʘʥʩʧʦʨʪ ʥʘ ʩʪʦʢʠ ʠ ʥʫʜʠ ʣʦʛʠʩʪʠʯʢʠ ʨʝʰʝʥʠʿʘ.ʂʦʤʧʘʥʠʿʘʪʘ 

ʧʦʩʝʜʫʚʘ ʦʢʦʣʫ 300 ʩʦʧʩʪʚʝʥʠ ʢʘʤʠʦʥʠ, ʚʣʝʢʘʯʠ ʠ ʢʘʤʠʦʥʠ-ʮʠʩʪʝʨʥʠ ʢʦʠ ʚʨʰʘʪ 

ʪʨʘʥʩʧʦʨʪ ʥʠʟ ʧʦʦʚʝ˃ʝ ʝʚʨʦʧʩʢʠ ʜʨʞʘʚʠ. 

ʅʘ ʫʯʝʥʠʮʠʪʝ ʠʤ ʙʝʰʝ ʦʚʦʟʤʦʞʝʥʦ ʜʘ ʛʦ ʨʘʟʛʣʝʜʘʘʪ ʨʘʙʦʪʥʠʦʪ ʧʨʦʩʪʦʨ ʩʦ ʢʦʿ 

ʨʘʩʧʦʣʘʛʘ ʢʦʤʧʘʥʠʿʘʪʘ , ʧʦʪʦʯʥʦ ʢʘʥʮʝʣʘʨʠʠʪʝ ʢʘʜʝ ʦʜ ʢʦʤʧʝʪʝʥʪʥʠ ʠ ʩʪʨʫʯʥʠ ʣʠʮʘ 

ʠʤ ʙʝʰʝ ʦʙʿʘʩʥʝʪʦ ʢʘʢʦ ʩʝ ʚʨʰʠ ʥʘʚʠʛʘʮʠʿʘʪʘ , ʪ.ʝ. ʩʣʝʜʝˁʝʪʦ ʥʘ ʨʫʪʘʪʘ ʥʘ ʜʚʠʞʝˁʝ 

ʥʘ ʥʠʚʥʠʪʝ ʢʘʤʠʦʥʠ ʥʠʟ ʝʚʨʦʧʩʢʠʪʝ ʜʨʞʘʚʠ. 

ɺʦʝʜʥʦ ʚʦ ʦʙʠʢʦʣʢʘʪʘ ʠ ʨʘʟʛʣʝʜʦʪ ʥʘ ʢʦʤʧʘʥʠʿʘʪʘ ʫʯʝʥʠʮʠʪʝ ʛʦ ʧʦʩʝʪʠʿʘ ʠ 

ʧʨʦʩʪʦʨʦʪ ʥʘʤʝʥʝʪ ʟʘ ʩʤʝʩʪʫʚʘˁʝ ʥʘ ʢʘʤʠʦʥʠʪʝ , ʥʠʚʥʦ ʦʜʨʞʫʚʘˁʝ ʠ ʠʟʚʨʰʫʚʘˁʝ ʥʘ 

ʦʜʨʝʜʝʥʠ ʧʦʧʨʘʚʢʠ. 

ʅʘ ʥʝʧʦʩʨʝʜʝʥ ʥʘʯʠʥ ʥʘ ʫʯʝʥʠʮʠʪʝ ʠʤ ʙʝʰʝ ʦʚʦʟʤʦʞʝʥʦ ʦʥʘ ʰʪʦ ʛʦ ʫʯʘʪ ʚʦ 

ʢʥʠʛʠʪʝ ʜʘ ʛʦ ʜʦʞʠʚʝʘʪ ʠʩʢʫʩʪʚʝʥʦ ʧʦʜʦʙʨʫʚʘʿ˃ʠ ʩʠ ʛʠ ʩʦʧʩʪʚʝʥʠʪʝ ʚʝʰʪʠʥʠ ʠ 

ʢʦʤʧʝʪʝʥʮʠʠ ʚʦ ʜʦʤʝʥʦʪ ʥ ʪʨʘʥʩʧʦʩʪʦʪ, ʣʦʛʠʩʪʠʢʘʪʘ ʠ ʰʧʝʜʠʮʠʿʘʪʘ.ʅʝʢʦʠ ʥʝʰʪʘ ʢʦʠ 

ʠʤ ĂʚʠʩʝʘĂ  ʠ ʠʤ ʙʝʘ ʥʝʜʦʚʦʣʥʠ ʿʘʩʥʠ ʥʠʟ ʧʨʘʢʪʠʯʥʠ ʚʝʞʙʠ ʠ ʜʠʨʝʢʪʥʦ ʚʢʣʫʯʝʥʠ ʚʦ 

ʨʘʙʦʪʥʠʦʪ ʧʨʦʮʝʩ ʛʠ ʘʧʩʦʣʚʠʨʘʘ ʠ ʥʘ ʪʘʢʦʚ ʥʘʯʠʥ ʠʤ ʩʪʘʥʘʘ ʜʘʣʝʢʫ ʧʦʨʘʟʙʠʨʣʠʚʠ ʥʦ 

ʠ ʠʥʪʝʨʝʩʥʠ.   
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ɺʨʝʜʠ ʜʘ ʩʝ ʠʩʪʘʢʥʝ ʜʝʢʘ ʟʘ 20-ʝʪ ʜʥʝʚʥʠʦʪ ʧʨʝʩʪʦʿ ʫʯʝʥʠʮʠʪʝ ʧʦʜ ʥʘʜʟʦʨ ʥʘ 

ʥʘʩʪʘʚʥʠʢʦʪ -ʧʨʠʜʨʫʞʥʠʢ ʢʘʢʦ ʠ ʥʘ ʧʨʝʪʧʦʩʪʘʚʝʥʠʪʝ ʚʦ ʢʦʤʧʘʥʠʠʪʝ ʧʦʢʘʞʘʘ ʩʝʨʠʦʟʝʥ, 

ʦʜʛʦʚʦʨʝʥ ʧʨʠʩʪʘʧ ʚʦ ʨʘʙʦʪʘʪʘ ʟʘ ʰʪʦ ʧʦʪʚʨʜʘ ʙʝʰʝ ʥʠʚʥʘʪʘ ʥʘʚʨʝʤʝʥʦʩʪ, 

ʧʨʦʬʝʩʠʦʥʘʣʥʦ ʟʘʚʨʰʝʥʘ ʨʘʙʦʪʥʘ ʟʘʜʘʯʘ, ʩʪʝʧʝʥʦʪ ʥʘ ʠʥʪʝʨʝʩ ʢʦʿ ʛʦ ʧʦʢʘʞʘʘ ʧʨʠ 

ʠʟʚʨʰʫʚʘˁʝ ʥʘ ʨʘʙʦʪʥʠʪʝ ʦʙʚʨʩʢʠ, ʤʘʥʠʧʫʣʘʮʠʿʘʪʘ ʩʦ ʨʘʙʦʪʥʠʪʝ ʤʘʪʝʨʠʿʘʣʠ ʩʦ ʢʦʠ 

ʙʝʘ ʟʘʜʦʣʞʝʥʠ ʢʘʢʦ ʠ ʢʦʨʝʢʪʥʠʦʪ , ʜʠʩʮʠʧʣʠʥʠʨʘʥ ʦʜʥʦʩ ʩʦ ʩʠʪʝ ʟʘ ʚʨʝʤʝ ʥʘ ʨʘʙʦʪʘʪʘ. 

ʀʩʢʫʩʪʚʦʪʦ ʩʪʝʢʥʘʪʦ ʚʦ ʢʘʤʧʫʩʦʪ ʩʝ ʟʘʦʢʨʫʞʠ ʩʦ ʥʝʢʦʣʢʫʪʝʜʥʝʚʥʠ ʧʨʦʰʝʪʢʠ ʜʦ 

ʙʣʠʩʢʠ ʤʝʩʪʘ ʠ ʛʨʘʜʦʚʠ ʜʦ ɹʘʨʩʝʣʦʩ ʘ ʦʜ ʢʘʧʠʪʘʣʥʦ ʟʥʘʯʝˁʝ ʩʝ ʠ ʧʨʠʿʘʪʝʣʩʪʚʘʪʘ ʢʦʠ 

ʛʠ ʩʪʝʢʥʘʘ ʟʘ ʚʨʝʤʝ ʥʘ ʧʨʝʩʪʦʿʦʪ  ʢʘʢʦ ʠ ʟʘʧʦʟʥʘʚʘˁʝʪʦ ʥʘ ʥʦʚʠ ʢʫʣʪʫʨʠ ʠ ʚʨʝʜʥʦʩʪʠ. 

ɿʘ ʧʦʩʪʠʛʥʘʪʠʪʝ ʨʝʟʫʣʪʘʪʠ, ʧʦʢʘʞʘʥʠʦʪ ʠʥʪʝʨʝʩ ʠ ʫʩʧʝʰʥʦ ʟʚʨʰʝʥʘ ʨʘʙʦʪʘ 

ʩʝʢʦʿ ʦʜ ʫʯʝʥʠʮʠʪʝ ʥʘ ʢʨʘʿʦʪ ʜʦʙʠ Europass ʩʝʨʪʠʬʠʢʘʪ ʢʘʢʦ ʠ ʩʝʨʪʠʬʠʢʘʪ ʦʠʜ ʩʘʤʘʪʘ 

ʦʨʛʘʥʠʟʘʮʠʿʘ ʦʜ ʢʘʤʧʫʩʦʪ.ʅʘ ʦʚʦʿ ʥʘʯʠʥ ʩʝ ʚʘʣʦʨʠʟʠʨʘʰʝ ʪʨʫʜʦʪ ʠ ʧʦʩʪʠʛʥʘʪʠʪʝ 

ʨʝʟʫʣʪʘʪʠ ʚʦ ʨʘʙʦʪʘʪʘ. 

     

(ʩʣʠʢʠ ʩʦ ʩʝʨʪʠʬʠʢʘʪʠ) 
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4.ɿʘʢʣʫʯʥʠ ʩʦʛʣʝʜʫʚʘˁʘ 

ʅʝʩʦʤʥʝʥʦ ʜʝʢʘ ʠʩʢʫʩʪʚʦʪʦ ʢʦʝ ʛʦ ʩʪʝʢʥʘʘ ʫʯʝʥʠʮʠʪʝ ʘ  ʠʤ ʩʝ ʦʚʦʟʤʦʞʠ ʧʨʝʢʫ 

Erasmus+  ʧʨʦʝʢʪʦʪ, ʧʦʢʦʥʢʨʝʪʥʦ ʚʦ ʂɸ 1-VET ʝ ʦʜ ʥʝʧʨʦʮʝʥʣʠʚʦ ʟʥʘʯʝˁʝ. 

ʆʥʘ ʰʪʦ ʧʦʩʝʙʥʦ ʛʦ ʠʟʜʚʦʿʫʚʘ ʧʨʦʝʢʪʦʪ ʢʘʢʦ ʫʩʧʝʰʝʥ ʝ ʪʦʘ ʰʪʦ ʦʚʦʟʤʦʞʠ 

ʜʫʘʣʠʟʤʦʪ ʤʝʺʫ ʪʝʦʨʠʿʘʪʘ ʠ ʧʨʘʢʩʘʪʘ  ʢʦʿ ʥʠʟ ʥʘʩʪʘʚʘʪʘ ʚʦ ʥʘʰʝʪʦ ʫʯʠʣʠʰʪʝ ʩʝ 

ʯʫʚʩʪʚʫʚʘʰʝ ʜʘ ʩʝ ʥʘʜʤʠʥʝ ʧʨʝʢʫ ʩʪʘʚʘˁʝ ʥʘ ʥʝʧʦʩʨʝʜʝʥ ʥʘʯʠʥ ʥʘ ʫʯʝʥʠʮʠʪʝ ʚʦ 

ʫʣʦʛʘ ʥʘ ʠʟʚʨʰʫʚʘˁʝ ʥʘ ʦʜʛʦʚʦʨʥʠ ʨʘʙʦʪʥʠ ʟʘʜʘʯʠ ʠ ʟʘʜʦʣʞʝʥʠʿʘ. 

ʆʜ ʥʝʧʨʦʮʝʥʣʠʚʦ ʟʥʘʯʝˁʝ ʧʨʝʜ ʝ ʝ ʪʦʘ ʰʪʦ ʫʯʝʥʠʮʠʪʝ ʫʩʧʝʘʿʘ ʜʘ ʛʠ ʧʨʦʰʠʨʘʪ 

ʩʚʦʠʪʝ ʟʥʘʝˁʘ ʚʦʝʜʥʦ ʜʘ ʛʠ ʟʘʿʘʢʥʘʪ ʩʣʝʜʥʠʪʝ ʚʝʰʪʠʥʠ ʠ ʢʦʤʧʝʪʝʥʮʠʠ ʚʦ ʜʝʣʦʪ ʥʘ 

ʣʦʛʠʩʪʠʢʘʪʘ ʠ ʪʨʘʥʩʧʦʨʪʦʪ: 

¶ ʀʜʝʥʪʠʬʠʢʘʮʠʿʘ ʥʘ ʧʨʠʦʨʠʪʝʪʠ ʚʦ ʨʘʙʦʪʘʪʘ 

¶ ʇʨʘʚʠʣʝʥ ʠʟʙʦʨ ʥʘ ʨʘʙʦʪʥʠ ʤʘʪʝʨʠʿʘʣʠ ʠ ʘʣʪʢʠ 

¶ ʊʦʯʥʦ, ʧʨʝʮʠʟʥʦ ʧʦʧʦʣʥʫʚʘˁʝ ʠ ʚʦʜʝˁʝ ʥʘ ʪʝʭʥʠʯʢʘ ʜʦʢʫʤʝʥʪʘʮʠʿʘ 

¶ ʇʨʘʚʠʣʥʦ ʚʦʜʝˁʝ ʥʘ ʜʦʢʫʤʝʥʪʘʮʠʿʘ ʠ ʜʠʩʪʨʠʙʫʮʠʿʘ 

¶ ʇʨʘʚʠʣʥʘ ʘʥʘʣʠʟʘ ʥʘ ʧʦʜʘʪʦʮʠʪʝ ʚʦ ʩʦʦʙʨʘ˃ʘʿʦʪ 

¶ ʇʨʝʧʦʟʥʘʚʘˁʝ ʥʘ ʨʘʟʣʠʯʥʠ ʪʠʧʦʚʠ ʪʨʘʥʩʧʦʨʪʥʠ ʚʦʟʠʣʘ ʠ ʥʠʚʥʘ ʥʘʤʝʥʘ 

¶ ʇʨʘʚʠʣʥʦ ʢʦʨʠʩʪʝˁʝ ʥʘ ʢʦʤʧʿʫʪʝʩʢʘʪʘ ʪʝʭʥʠʢʘ ʠ ʪʝʭʥʦʣʦʛʠʿʘ ʚʦ 

ʪʨʘʥʩʧʦʨʪʦʪ 

¶ ʇʨʘʚʠʣʥʦ ʩʝʣʝʢʪʠʨʘˁʝ ʥʘ ʠʟʙʦʨ ʥʘ ʜʦʢʫʤʝʥʪʘʮʠʿʘ ʧʨʠ ʧʨʠʝʤ ʠ 

ʜʠʩʪʨʠʙʫʮʠʿʘ ʥʘ ʨʦʙʘ 

¶ ʇʨʘʚʠʣʥʦ ʩʨʝʜʫʚʘˁʝ, ʩʢʣʘʜʠʨʘˁʝ ʥʘ ʩʪʦʢʘ ʚʦ ʤʘʛʘʮʠʥ 
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13. STRENGTHENING THE SKILLS 
AND COMPETENCIES OF 

STUDENTS FROM 

TRAFFIC, TRANSPORT AND STORAGE SECTOR THROUGH THE 
ERASMUS + PROJECT 

 

Abstract: The main goal of this paper is to emphasize the importance of the involvement of 

students from the Traffic, Transport and Storage Sector in Erasmus+ projects that are 

offered on the list of the National Agency in our country. It is more noticeable that the 

students who get opportunities in this way to animate in such and similar projects become 

more experienced, more reliable, more skilled and more knowledgeable in the performance 

of work tasks, especially in the part of the program content Learning through work with an 

employer. 

 With this paper, we believe that we will contribute to raising awareness, increasing the 

interest of students in following the teaching content and programs, especially from 

professional subjects within this Sector, as well as attracting students for enrollment in the 

following years due to the sharing of previous good practices and experiences. The 

emphasis will be on the preparations, the realization of the project from the beginning to the 

end through all its phases, the involvement of the students in the project, receiving tasks 

and responsibilities, the way of realizing them during the twenty-day stay in Barcelos, 

Portugal in month of April, 2023. 

We appreciate that if in the future we continue to get the opportunity for our students to get 

involved in projects like this one, which will be discussed in the paper, will greatly improve 

the quality of teaching in this sector, we will be recognizable on the map in European 

frameworks for realization of projects in the area of mobility of students, we will have better 

quality, more satisfied, more fulfilled students and more interest in enrolling students in this 

Sector. 

Keywords:Erasmus+ project,students,mobility,knowledge,skills,competencies, 

work tasks and responsibilities.  



XIII ʄɽɬʋʅɸʈʆɼɽʅ ʉʋʄʇʆɿʀʋʄ  ʀʥʪʝʨʜʠʩʮʠʧʣʥʘʨʥʦʩʪʠ ʥʘ ʣʦʛʠʩʪʠʢʘʪʘ ʠ 
ʩʦʦʙʨʘ˃ʘʿʦʪ  

 

   W W W . I L T - S Y M P O S I U M . O R G  206 

1. Introduction 

"Riste Risteski-Richko" Secondary School started 5 years ago to be involved in 

various projects through the Erasmus+ programs which are transparently available to the 

National Agency for Educational Programs and Mobility in our country. 

Through it, our school got the opportunity on several occasions to be involved in 

different projects that were of different meanings. In some of them, it was our school that 

appeared as the holder, ie. coordinator, in some we joined as a partner school, and within 

the framework of KA 1-VET, on two occasions our students had the opportunity to spend a 

twenty-day stay at the Mobility friends Youth Campus in Barcelos, Portugal and in Slovenia. 

In the first such mobility 10 students from the Department of Electrical Engineering and 

Mechanical Engineering were involved, while in 2023 students from the Department of 

Traffic, Transport and Storage and the Department of Graphics received this opportunity. 

In this paper of ours, special emphasis will be placed on the experiences, the 

involvement of the students in KA 1 VET from the Traffic, Transport and Storage Sector, 

which was implemented in the month of April 2023. In fact, the same project should have 

been implemented much earlier, but due to the Covid 19 pandemic, it was postponed and 

the deadline for completion was in the spring of 2023, and it will be realized from 02.04 to 

23.04.2023. 

In the framework of this project, a total of 9 students from second and third year of 

both qualifications took part, Transport and forwarding technician and road traffic technician. 

The selected students were accompanied by 1 professor who taught them professional 

subjects in the teaching, he also taught and the subject of learning through work at an 

employer. That way, the students had full professional, moral and emotional support during 

their 20-day stay on campus. 

About how the preparations went, about the students' stay on campus, their tasks, 

responsibilities and duties, the acquired experiences, skills and knowledge, about the 

entertaining part of the stay which is an inevitable component of such developments and the 

complete realization of the project will be discussed below in the paper. 
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2. Prepare and prepare the students for inclusion in the project 

With the desire and intention as a school to approach seriously the full 
implementation and inclusion of students in the KA 1 VET project and worthy promotion of 
our school in the European framework in which many other vocational schools from Europe 
get the opportunity through such mobility from the European Union to implement, we 
approached the project from the very beginning in an extremely professional and 
responsible manner. The bearers of the implementation of the overall activities were 
professor Marjan Naumoski and Irena Pipidzhanoska (pedagogue), who over the years 
appear as coordinators of Erasmus+ projects. 

First of all, in a transparent way, on the bulletin board in the school as well as on the 
WEB page of the school, a contest was highlighted for all interested students who want to 
take part in the project from the Traffic, Transport and Storage Sector. In the competition, 
the criteria on the basis of which the students were to be selected were clearly stated, and 
they were as follows: 

Å Success in learning from previous years 

Å Student behavior 

Å Grades for professional subjects 

Å Opinion of the subject teacher who is in charge of monitoring progress and work 

in companies and institutions where students are distributed within the subject of 

learning through work for an employer 

Å CV submitted 

Å Motivational letter 

Å Participation in competitions and winning places, especially within professional 
subjects. 

In addition to these criteria, a test on the knowledge of the English language was 
carried out for all interested students, which contained 20 dedicated questions in the 
direction of the meaning and previous experiences of such and similar projects, the 
significance of the practically acquired knowledge, their vision for the future professional 
orientation , which is what is essential and most important that they acquire through the 
teaching and learning of professional subjects, their interest in acquiring new skills, 
knowledge and strengthening the ones already acquired, as well as the desire, the 
motivation to get to know other cultures, traditional values and the acquisition of new 
friendships. 

After the conducted test, a three-member committee is formed, which, based on the 

set criteria, the results of the test, prepared a score list with the results of all registered 

students, which was re-published on the bulletin board and on the WEB page of the school. 

In this way, the cycle of selecting students ended, but after that followed the part in which a 

parent's meeting was called and held with the parents of all the students who were selected. 

At the meeting, parents were fully informed about everything about the project, its meaning, 

responsibility, tasks, behavior of their children. The Student Code of Conduct during the stay 



XIII ʄɽɬʋʅɸʈʆɼɽʅ ʉʋʄʇʆɿʀʋʄ  ʀʥʪʝʨʜʠʩʮʠʧʣʥʘʨʥʦʩʪʠ ʥʘ ʣʦʛʠʩʪʠʢʘʪʘ ʠ 
ʩʦʦʙʨʘ˃ʘʿʦʪ  

 

   W W W . I L T - S Y M P O S I U M . O R G  208 

was read and each parent was asked to sign a statement that they fully agree with everything 

they have been made aware of and are responsible for their child's behavior during their 

stay at Barcelos. 

The meeting was also used to show them a short presentation about what the 

students should expect that will happen during the implementation of the project, what are 

their responsibilities and tasks, they were introduced to the Mobility friends Campus, its 

capacity and the amenities it offers, about the places and cities that they will have the 

opportunity to visit in addition to their work duties. 

At the meeting, the accompanying professor also signed a statement in which he 

undertakes that he will be extremely responsible, professional in the performance of his 

mission and will take equal care of all students. 

 

3. Arrival of students on campus, assignment of tasks, duties and 

responsibilities 

In the year 2023, also declared as the European year in the domain of skills, through 

the "Your skills are your power" Project, 9 students from the Department of Traffic, Transport 

and Storage together with their subject-accompanying professor on 03.04.2023 they joined 

other participants from other European countries from the same and similar projects in the 

Barcelos Campus, Portugal. 

        

(pictures from the campus with the students) 

Upon arrival, they were informed in detail about the conditions offered by the campus, 

as well as which days are designated as working days, with assigned tasks according to a 

strictly defined schedule for visiting real companies and performing work tasks. 

Each student knew in advance exactly on which day he was assigned to which 

company and to which work tasks. They were informed in a timely manner about the work 

materials with which they are required to perform a given work task, how to handle them 

and how they should leave them at the place from where they were picked up. 
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Of course, before performing any task, the students were familiarized with the rules, 

regulations, so-called code of conduct in the campus or in real companies. In this way, their 

moral component of the person was strengthened and the awareness of responsibility and 

professionalism was raised. 

Part of the work activities took place in the campus itself in a specially equipped and 

dedicated room for the performance of work duties. The goal of all activities, regardless of 

where they were conducted, was the same, to strengthen the theoretically acquired 

knowledge through practical experiences, i.e. through experiential teaching at a workplace 

under the supervision of a designated person from the company or campus. 

The main objective was focused on how logistics can be used in a variety of transport 

purposes and how to organize the entire transport process. 

In the course of the work and the execution of the work duties, they had computer 

technology at their disposal at all times, which greatly facilitated the students in the search 

for information. In this way, they easily and simply had the opportunity to find different routes 

and modes of transportation that are uses  

around the world, calculations were made about the time required for transport and 

how the transport process would flow from the starting point to the end point. 

They used the very time in the campus to learn from the competent people and find 

out how the work - the organization of transport in Mobility friends - the campus in which 

they organized numerous transport routes daily for all the participants who were 

accommodated in it, takes place. 

One of the benefits for the students from their stay on campus was that they had the 

opportunity to familiarize themselves with the types of transport vehicles that the campus 

had, as well as keeping an "inventory" of them in terms of whether they are technically 

correct, whether they are safe for transportation and whether they have the necessary 

documents for transportation. 

Specific tasks and tasks that were given to the students and related to the preparation 

of a workplace were the following: 

Å Completion of technical documentation-sheet with technical data 

Å Management of documentation and distribution 

Å Technical supervision regarding traffic control devices 

Å Analyzing traffic data 

Å Identification of priorities 

Å As part of teamwork, they were given tasks to store, remove or transfer the 

previously prepared objects and goods as needed. 
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Again, as a benefit during the performance of the practical teaching was the 

opportunity for the students to practice their language skills because the entire 

communication with the superiors took place in English. In this way, in addition to what was 

essential in the project, the improvement and refinement of theoretical knowledge directly 

through work and practical performance of tasks, students simultaneously strengthened 

their soft skills. 

The campus and the organization allowed them to visit two large companies, Correia 

and Casoro and Transport Nogueira, both well-known and recognized in their field of work. 

The company Correia and Casoro is a company with a tradition that has existed for 50 years 

and it is a reference in the trade of industrial, agricultural equipment, hardware, auto 

accessories, paints, gas, items for the home and the garden. It has a commercial unit with 

an area of 300 square meters which represents renowned, national and international brands. 

Within this company, the students were able to get to know in a direct way how work 

is done in the warehouses, what some of the forklifts look like, some of which they had only 

seen through a picture from the textbooks, how the control is carried out of the documents 

intended for the goods and with the final stage of the transfer of the goods from the sales 

area to the warehouse. 

The second company in which the students got to know more closely the nature and 

way of functioning of it was Transport Nogueira, which has been in the market of carrying 

out transport activities since 1968. It develops innovative and personalized road transport of 

goods and offers logistic solutions. The company owns about 300 own trucks, tractors and 

tank trucks that carry out transport through several European countries. 

The students were given the opportunity to look at the workspace available to the 

company, namely the offices, where competent and expert people explained to them how 

to navigate, i.e. tracking the route of their trucks across European countries. 

At the same time, during the tour and inspection of the company, the students also 

visited the area intended for the accommodation of the trucks, their maintenance and the 

execution of certain repairs. 
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In an immediate way, the students were enabled to experience what they learn in the 

books, improving their own skills and competencies in the domain of transpost, logistics and 

forwarding. Some things that were "hanging" to them and were not clear enough through 

practical exercises and directly involved in the work process, they absolved them and in that 

way they became much more understandable and interesting.  

It is worth emphasizing that for the 20th day stay, the students under the supervision 

of the accompanying teacher as well as the supervisors in the companies showed a serious, 

responsible approach to work, which was confirmed by their punctuality, professionally 

completed work tasks, the degree of interest they showed during execution of work duties, 

the manipulation of work materials with which they were in charge, as well as the correct, 

disciplined relationship with everyone during the work. 

The experience gained on campus was rounded off with several weeks of walks to 

nearby places and cities to Barcelos, and the friendships gained during the stay as well as 

the acquaintance with new cultures and values are of capital importance. 

For the achieved results, demonstrated interest and successfully completed work, 

each of the students eventually received a Europass certificate as well as a certificate from 

the organization itself from the campus. 

       

(pictures with certificates) 
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4. Concluding observations 

 

There is no doubt that the experience gained by the students and made possible 

through the Erasmus+ project, more specifically in KA 1-VET, is invaluable. 

What makes the project stand out as successful is that it enabled the dualism 
between 

theory and practice that was felt throughout the teaching in our school to be overcome by  

putting the students directly in the role of performing responsible work tasks and chores. 

It is of inestimable importance that the students were able to expand their knowledge 

and also strengthen the following skills and competencies in the area of logistics and 

transport: 

Å Identification of work priorities 

Å Correct selection of working materials and tools 

Å Accurate, precise filling and maintenance of technical documentation 

Å Proper management of documentation and distribution 

Å Correct analysis of traffic data 

Å Recognition of different types of transport vehicles and their purpose 

Å Correct use of computer technology and technology in transport 

Å Proper selection of documentation during receipt and distribution of goods 

Å Correct arrangement, storage of goods in a warehouse 
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14.UTJECAJ UOĻLJIVOSTI 
BICIKLISTA NA SIGURNOST U 

CESTOVNOM PROMETU 
 

Saģetak: 

Mobilnost je temeljno pravo svakoga ļovjeka. Iako se biciklizam smatra dijelom aktivnog 

ģivota koji je povezan sa zdravstvenim prednostima, biciklisti su izloģeni nizu opasnosti 

tijekom sudjelovanja u prometu do ģeljenog odrediġta. Biciklisti, su obzirom na otpornost, 

brzinu i masu automobila uz pjeġake, najugroģenija skupina sudionika u cestovnom 

prometu. Veliki broj opasnosti skriva se u nedovoljno osvijetljenoj biciklistiļkoj infrastrukturi, 

nedovoljno uoļljivoj odjeĺi biciklista, loġim i nedovoljnim infrastrukturnim rjeġenjima, 

prometnoj signalizaciji i karakteristikama prometnog toka. Jedna od opasnosti je nedovoljno 

znanje biciklista o vaģnosti primjene reflektirajuĺe odjeĺe. Bilo bi, meĽutim, pogreġno 

ograniļiti mobilnost biciklista kako bi se poveĺala sigurnost u prometu. Naprotiv, treba 

poduzeti mjere za promicanje neovisne, autonomne mobilnosti biciklista prilagodbom 

prometnoga okruģenja. Sudionik je u prometu najvaģnija karika u lancu sigurnosti prometa 

na cestama, neovisno o primijenjenim tehniļkim mjerama i uļinkovitosti politika. Sigurnost 

prometa na cestama ponajprije ovisi o ponaġanju sudionika u prometu. Zbog toga su odgoj, 

obrazovanje, primjena i usklaĽivanje zakona osnova za postizanje cilja. 

Kljuļne rijeļi:  

- sigurnost biciklista 

- uoļljivost biciklista 

- prometne nesreĺe  
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Utjecaj uoļljivosti biciklista na sigurnost u cestovnom prometu 

1. Cilj i svrha projekta 

Glavni cilj predloģenog projekta je poveĺanje sigurnosti biciklista na cestama na podruļju 

Republike Hrvatske za 10% u dvije godine, ġto je u skladu s Nacionalnim planom sigurnosti 

cestovnog prometa RH 2021. - 2030. (50 % u 10 godina.), a definirano je podruļjem 

djelovanja PD7 (Aktivni oblici prometovanja). Ideja ovog projekta je utvrditi utjeļe li i u kojoj 

mjeri na njihovu sigurnost odjeĺa koju tijekom sudjelovanja u prometu koriste.  

Podciljevi podrazumijevaju ispitivanje vidljivosti biciklista u razliļitim kombinacijama odjeĺe 

(svijetla odjeĺa, tamna odjeĺa, reflektirajuĺi prsluci) noĺu i danju i pri razliļitim vremenskim 

uvjetima, kako bi se dobili kvantitativni podaci o broju korisnika, poveĺanje broja sudionika 

u prometu koji nose odjeĺu s retroreflektirajuĺim materijalima, poveĺanje broja sudionika u 

prometu koji imaju spoznaju o opasnostima kada je njihova uoļljivost loġa, provoĽenje 

preventivnih, edukativnih i promidģbenih aktivnosti o vaģnosti koriġtenja svjetala, 

reflektirajuĺih prsluka i kacige za bicikliste, kreiranje edukativnih programa vezanih uz 

uoļljivost biciklista, izrada karte ģariġta s prometnim nesreĺama u kojima su sudjelovali 

biciklisti, prijedlog mjera za poboljġanje uoļljivosti biciklista. TakoĽer, projektom se provode 

edukativne aktivnosti na prometnim vjeģbaliġtima s ciljem poveĺanja sigurnosti biciklista.  

Svrha podciljeva projekta je prikazivanje vaģnosti vidljivosti biciklista s aspekta sigurnosti te 

analiziranje kako razliļita odjeĺa utjeļe na vidljivost biciklista. Rezultat projekta je usvajanje 

stava biciklista o vaģnosti uoļljivosti, procjena utjecaja uoļljivosti na nastanak prometnih 

nesreĺa i stjecanje znanja o koriġtenju odjeĺe i opreme s retroreflektirajuĺim oznakama. 

Edukacijom i preventivom, pokuġava se postiĺi daljnje odgovorno ponaġanje biciklista u 

svrhu poveĺanja njihove sigurnosti. Indikatori kojima se mjeri uļinkovitost projekta su broj 

prometnih nesreĺa s nastradalim biciklistima i udio biciklista s odgovarajuĺom 

retroreflektirajuĺom opremom.  

TakoĽer, jedan od ciljeva projekta je prilagodba ponaġanja biciklista razliļitim situacijama u 

prometu. Efekt implementacije navedenih mjera je nepouzdan na kratki rok, a odrģivost biti 

ĺe vidljiva u duģem vremenskom periodu, od minimalno 3 i viġe godina. Boljim educiranjem 

svih sudionika u cestovnom prometu podiģe se svijest o prometnoj sigurnosti kod graĽana 

koji su direktno ili indirektno involvirani u projekt. 
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2. Opis aktivnosti 

U projektu se istraģivanje, edukacija, prevencija i promidģba provodi u Gradu Zagrebu, na 

lokacijama najriziļnijim za bicikliste, na reprezentativnom uzorku od minimalno 700 

biciklista, a rezultati istraģivanja, edukacije, prevencije i promidģbe prezentiraju se i u ostalim 

veĺim gradovima u Republici Hrvatskoj (Split, Rijeka, Zadar, Ġibenik, Gospiĺ, Metkoviĺ, 

Osijek, Beli Manastir, Varaģdin i Ļakovec). Edukacije, radionice, okrugli stolovi i treninzi 

odrģavaju se u Gradu Zagrebu i ostalim veĺim gradovima u Republici Hrvatskoj (Split, 

Rijeka, Varaģdin, Osijek, Ļakovec i dr.), na ġto veĺoj populaciji stanovnika. 

 

Aktivnosti prema cilju "poveĺanje broja promotivnih aktivnosti o vaģnosti uoļljivosti 

biciklista":  

¶ Odrģavanje edukacijskih i promidģbenih aktivnosti, radionica i okruglih stolova na 

temu loġe uoļljivosti kao uzroļnika prometnih nesreĺa u kojima su nastradali biciklisti.  

¶ Organiziranje edukacija za bicikliste, radionice za prometne struļnjake kako bi kreirali 

rjeġenja koja bi doprinosila veĺoj sigurnosti u cestovnom prometu i okruglih stolova 

na kojima bi se prikazivali primjeri dobrih praksi.  

 

Aktivnosti prema cilju "poveĺanje broja sudionika u prometu koji imaju spoznaju o 

opasnostima kada je njihova uoļljivost loġa": 

¶ ProvoĽenje preventivno- edukativnih i promidģbenih aktivnosti sa aspekta sigurnosti 

cestovnog prometa.  

¶ Edukacija o opasnostima u cestovnom prometu kroz provoĽenje same kampanje o 

projektu, dijeljenje promidģbenih materijala na temu uoļljivosti biciklista, odrģavanju 

edukacija na temu uoļljivosti biciklista u osnovnim i srednjim ġkolama i mjesnim 

odborima, promoviranje odgovornog ponaġanja biciklista kroz druġtvene mreģe te 

promidģbom u tiskanim i elektronskim medijima.  

 

Aktivnosti prema cilju "poveĺanje broja sudionika u prometu koji nose odjeĺu i opremu s 

retroreflektirajuĺim materijalima": 

¶ Intenzivno promicanje obaveze osvjetljavanja (retroreflektirajuĺe materijale) 

biciklista.  
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¶ Promocija vaģnosti koriġtenja odjeĺe sa retroreflektirajuĺim materijalima i svjetleĺim 

oznakama kroz provoĽenje same kampanje o projektu, odrģavanju edukacija na 

temu uoļljivosti u osnovnim i srednjim ġkolama i mjesnim odborima.  

 

Aktivnosti prema cilju "dobivanje podataka o svjesnosti biciklista o vaģnosti 

retroreflektirajuĺih i svjetleĺih materija na obuĺi i opremi": 

¶ Anketiranje biciklista o njihovoj percepciji vaģnosti retroreflektirajuĺeg i svjetleĺeg 

matrijale na odjeĺi i opremi. 

¶ Priprema, provedba, obrada anketa koje ĺe se provesti meĽu biciklistima na 

frekventnim lokacijama u urbanim sredinama o njihovoj percepciji vaģnosti 

retroreflektirajuĺeg materijala na odjeĺi i opremi.  

¶ Ankete ĺe se provoditi na terenu i preko druġtvenih i elektronskih medija.  

 

Aktivnosti prema cilju "prijedlog mjera za poboljġanje uoļljivosti biciklista":  

¶ Ġiroj zajednici prezentirat ĺe se prijedlozi i smjernice koje ĺe biti primjenjive na 

bicikliste kao jednu od najranjivijih sudionika u prometu, s aspekta dobre i jasne 

uoļljivosti.  

¶ Organiziranjem zavrġnog okruglog stola, na kojem ĺe biti pozvani svi tiskovni i 

elektronski mediji i drugi dionici (MUP, MMPI, MZOĠ, lokalna samouprava, prometni 

struļnjaci i dr ), prezentirati ĺe se glavne smjernice, na koji naļin se treba strateġki i 

sustavno podizati svijest o uoļljivosti i sigurnosti biciklista kako bi se smanjio broj 

prometnih nesreĺa s nastradalim biciklistima, sukladno Nacionalnom programu 

sigurnosti cestovnog prometa 2021. - 2030.  

 

Aktivnosti prema cilju "izrada toplinskih karata potencijalnih lokacija opasnih mjesta 

prometnih nesreĺa u kojima sudjeluju biciklisti.": 

¶ Unos i obrada podataka iz UPN-a u programskom paketu Q-GIS, te mapiranje svih 

prometnih nesreĺa s poginulim i nastradalim biciklistima.  

¶ Sukladno podacima dobivenim iz upitnika o prometnim programskom alatu ĺe se 

oznaļiti toļne lokacije svih prometnih nesreĺa na podruļju Grada Zagreb i gradova 

prema kojima ĺe biti usmjerene edukacije, prevencije i promidģbe, te ĺe se utvrditi 

"crne toļke" za bicikliste, tj. gdje se dogodilo viġe istoznaļnih prometnih nesreĺa na 

odreĽenoj lokaciji. 



XIII. INTERNATIONAL SYMPOSIUM Interdisciplinarity of logistics and traffic 

 

   W W W . I L T - S Y M P O S I U M . O R G  217 

Aktivnosti prema cilju "poveĺanje sigurnosti biciklista na cestama u Republici Hrvatskoj za 

10% u dvije godine": 

¶ MeĽuinstitucionalna suradnja izmeĽu viġe dionika u sigurnosti cestovnog prometa. 

Organiziranje viġe struļnih radionica, edukacija, promotivnih aktivnosti na druġtvenim 

mreģama i tiskovnim i elektronskim medijima, te u prostorima osnovnih i srednjih 

ġkola, gdje ĺe biti pozvani svi zainteresirani dionici (MUP, MMPI, MZOĠ, tijela lokalne 

samouprave, rometni struļn/sci, dr.).  

Aktivnost prema cilju "Ispitivanje vidljivosti biciklista kako bi se dobili kvantitativni podaci o 

broju korisnika koji upotrebljavaju reflektirajuĺe materijale": 

¶ Prikupljanje podataka o koriġtenju razliļitih kombinacija odjeĺe (svijetla odjeĺa. 

tamna odjeĺa, reflektirajuĺi prsluci, svjetleĺi ureĽaji) noĺu i danju i pri razliļitim 

vremenskim uvjetima.  

¶ Definiranje pojedinih lokacija i vremenskih perioda prikupljanja podataka; Prikupljanje 

relevantnih statistiļkih podataka na pojedinim lokacijama; Anketiranje biciklista o 

uoļljivosti kao ļimbeniku sigurnosti cestovnog prometa; Prikupljanje podataka o 

osvijetljenosti na odabranim lokacijama tijekom odreĽenim vremenskih perioda 

(pjeġaļki prijelazi, osvijetljenost razine kolnika, biciklistiļke staze i trake), Prikupljanje 

relevantnih statistiļkih podataka biciklistiļkog toka s aspekta uoļljivosti.  

Aktivnosti prema cilju "kreiranje edukativnih programa vezanih uz uoļljivost biciklista":  

¶ Organiziranje specijaliziranih edukacija na temu uoļljivosti biciklista u prometu kao 

jednu od najranjivijih sudionika u prometu.  

¶ Organiziranje viġe edukacija u prostorijama osnovnih i srednjih ġkola, mjesnih 

odbora, gradskih ļetvrti, gdje bi se uļenicima i svim zainteresiranim graĽanima 

ukazalo na opasnosti, kada je uoļljivost biciklista slaba, te na koji naļin poboljġati 

njihovu uoļljivost. 

Aktivnost prema cilju ĂprovoĽenje biciklistiļkih ispita i poligona sigurne voģnje za uļenike 

osnovnih i srednjih ġkolañ.  

¶ Ġkola za cestovni promet organizirala bi poligon sigurne voģnje za bicikliste, za sve 

dionike. 

3. Podruļje djelovanja i pokazatelji rezultata 

U realizaciju projekta ukljuļena je lokalna samouprava na razini mjesnih odbora i gradskih 

ļetvrti Grada Zagreba, te ĺe na taj naļin Projekt je i podrģan i prepoznatljiv u lokalnoj 

zajednici. Projekt je dodatno popraĺen od strane tiskovnih i elektronskih medija ġto pridonosi 

njegovoj transparentnosti kako na lokalnoj, tako i na nacionalnoj razini. Projekt je podrģan 
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od strane Fakulteta prometnih znanosti, koji  svojim struļnim kadrom i programskim alatima 

doprinosi implementaciji akcijskog plana izvedbe predviĽenih projektnim zadatkom. Kroz 

aktivnosti djelatnika Ġkole za cestovni promet projekt iznosi rezultate na osnovnoġkolsku i 

srednjoġkolsku populaciju kako bi mogli preuzeti odgovornost za sigurnost kako sebe samih, 

tako i ostalih sudionika u prometu na cestama, u segmentu vaģnosti uoļljivosti biciklista u 

prometu. 

Promjenom ponaġanja biciklista i ostalih sudionika u cestovnom prometu, kroz podizanje 

prometne kulture i poġtivanja prometnih propisa i modifikacijom okruģenja, moguĺe je 

poboljġanje sigurnosti biciklista na cestama i drugim prometnim povrġinama u urbanim 

sredinama. Poveĺanjem razine svijesti involviranih sudionika na projektu te poveĺanjem 

njihovog znanja o sigurnosti prometa na cestama neposredno se djeluje na ostvarivanje 

ciljeva iz Nacionalnog programa sigurnosti cestovnog prometa RH 2021 - 2030; u podruļju 

djelovanja PD7 (Aktivni oblici prometovanja). Pokazatelji rezultata su:  

¶ 500 uļenika izravno i  

¶ 2.000 osoba posredno preko razliļitih medijskih servisa. 

Odrģivost projekta procjenjuju dionici projekta, te nadleģne sluģbe MUP-a po zavrġetku 

realizacije projekta 2024. godine zajedno sa struļnjacima iz Ġkole za cestovni prometa, 

Fakulteta prometnih znanosti i drugim neovisnim struļnjacima iz podruļja sigurnosti 

cestovnog prometa. 

Evaluaciju ĺe provesti izvoditelji projekta kroz redovna obvezna izvjeġĺa, te Ministarstvo 

unutarnjih poslova kroz povremenu kontrolu izvrġenja predviĽenih aktivnosti uz pomoĺ 

samih ciljanih sudionika projekta koji ĺe u zavrġnoj anketi iznijeti svoje ocjene i miġljenja o 

projektu i njegovoj izvedbi. Indikator kojim ĺe se dokazati postizanje opĺeg cilja je smanjenje 

prometnih nesreĺa biciklista (s lakġe ozlijeĽenima, teģe ozlijeĽenima i poginulima). 

Sukladno poduzetim mjerama realno je oļekivati poveĺanje sigurnosti pjeġaka na cestama 

u urbanim sredinama, u Republici Hrvatskoj za 10% u sljedeĺe dvije godine. Nadzor ĺe 

provoditi voditelj projekta i predstavnici partnera u projektu. 

4. Zakljuļak 

Projekt o uoļljivosti biciklista ujedno je i "nastavak" uspjeġno provedenog projekta 

financiranog iz NPSCP "Uoļi me!!!" vezanog za uoļljivost pjeġaka kojim se veĺ 3. godinu 

nakon zavrġetka projekta provode edukacijske, preventivne i promidģbene aktivnosti. 

TakoĽer, provedenim projektom se uspjeġno provodi i fakultativni predmet "Uoļljivost 

pjeġaka" u kojem uļenici Ġkole za cestovni promet educiraju uļenike u Osnovnim Ġkolama.  
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Ulaganjem u sigurnost biciklistiļkog prometa gradi se snaģnija i veĺa biciklistiļka zajednica, 

potiļe se zdrav naļina ģivljenja, te smanjuje utjecaj motornog prometa na zagaĽenje zraka 

i okoliġa. Primjenom navedenih preventivnih akcija prevencija, edukacija i promidģba znatno 

se poveĺava sigurnost biciklistiļkog prometa u Republici Hrvatskoj.  
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14.THE INFLUENCE OF VISIBILITY 
OF CYCLISTS ON SAFETY IN ROAD 

TRAFFIC 
 

 

Abstract: 

Mobility is a fundamental right of every human being. Although cycling is considered part of 

an active lifestyle that is associated with health benefits, cyclists are exposed to a number 

of hazards while participating in traffic to their desired destination. Cyclists, considering the 

resistance, speed and mass of cars along with pedestrians, are the most vulnerable group 

of participants in road traffic. A large number of dangers are hidden in insufficiently lit cycling 

infrastructure, insufficiently visible clothing of cyclists, poor and insufficient infrastructure 

solutions, traffic signals and traffic flow characteristics. One of the dangers is the insufficient 

knowledge of cyclists about the importance of using reflective clothing. However, it would 

be wrong to limit the mobility of cyclists in order to increase traffic safety. On the contrary, 

measures should be taken to promote the independent, autonomous mobility of cyclists 

adapted to the traffic environment. In traffic, the participant is the most important link in the 

chain of road traffic safety, regardless of the applied technical measures and efficiency 

policy. Traffic safety on roads primarily depends on the behavior of road users. This is why 

upbringing, education, application and harmonization of laws are the basis for achieving the 

goal. 

Keywords: 

- safety of cyclists 

- visibility of cyclists 

- traffic accidents  



XIII. INTERNATIONAL SYMPOSIUM Interdisciplinarity of logistics and traffic 

 

   W W W . I L T - S Y M P O S I U M . O R G  221 

THE INFLUENCE OF VISIBILITY OF CYCLISTS ON SAFETY IN ROAD 

TRAFFIC 

1. Goal and purpose of the project 

The main goal of the proposed project is to increase the safety of cyclists on the roads in 

the Republic of Croatia by 10% in two years, which is in accordance with the National Road 

Traffic Safety Plan of the Republic of Croatia 2021 - 2030 (50% in 10 years), and is defined 

by the field of action PD7 (Active forms of traffic). The idea of this project is to determine 

whether and to what extent the clothing they use while participating in traffic affects their 

safety. 

The sub-goals include examining the visibility of cyclists in different combinations of clothing 

(light clothing, dark clothing, reflective vests) at night and during the day and under different 

weather conditions, in order to obtain quantitative data on the number of users, increasing 

the number of road users wearing clothing with retroreflective materials, increasing the 

number of road users who are aware of the dangers when their visibility is poor, conducting 

preventive, educational and promotional activities about the importance of using lights, 

reflective vests and helmets for cyclists, creation of educational programs related to the 

visibility of cyclists, creation of a map of hotspots with traffic accidents involving cyclists, 

proposal of measures to improve the visibility of cyclists. Also, the project implements 

educational activities at traffic training grounds with the aim of increasing the safety of 

cyclists. 

The purpose of the sub-goals of the project is to show the importance of visibility of cyclists 

from the aspect of safety and to analyze how different clothing affects the visibility of cyclists. 

The result of the project is the adoption of the attitude of cyclists on the importance of 

visibility, the assessment of the impact of visibility on the occurrence of traffic accidents and 

the acquisition of knowledge about the use of clothing and equipment with retroreflective 

markings. Through education and prevention, an attempt is made to achieve further 

responsible behavior of cyclists in order to increase their safety. The indicators used to 

measure the effectiveness of the project are the number of road accidents involving injured 

cyclists and the proportion of cyclists with appropriate retro-reflective equipment. 

Also, one of the goals of the project is to adapt the behavior of cyclists to different traffic 

situations. The effect of the implementation of the mentioned measures is unreliable in the 
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short term, and the sustainability will be visible in a longer period of time, of at least 3 years 

and more. Better education of all participants in road traffic raises awareness of traffic safety 

among citizens who are directly or indirectly involved in the project. 

 

2. Description of the activity 

 

In the project, research, education, prevention and promotion are carried out in the City of 

Zagreb, at the most risky locations for cyclists, on a representative sample of at least 700 

cyclists, and the results of research, education, prevention and promotion are also presented 

in other major cities in the Republic of Croatia (Split, Rijeka, Zadar, Ġibenik, Gospiĺ, 

Metkoviĺ, Osijek, Beli Manastir, Varaģdin and Ļakovec). Education, workshops, round 

tables and trainings are held in the City of Zagreb and other major cities in the Republic of 

Croatia (Split, Rijeka, Varaģdin, Osijek, Ļakovec, etc.), for the largest possible population. 

Activities towards the goal of "increasing the number of promotional activities on the 

importance of being visible to cyclists": 

¶ Holding educational and promotional activities, workshops and round tables on the topic 

of poor visibility as a cause of traffic accidents in which cyclists are killed. 

¶ Organizing training sessions for cyclists, workshops for traffic experts to create solutions 

that would contribute to greater safety in road traffic and round tables where examples 

of good practices would be presented. 

Activities towards the goal of "increasing the number of road users who are aware of the 

dangers when their visibility is poor": 

¶ Implementation of preventive-educational and promotional activities from the aspect of 

road traffic safety. 

¶ Education about the dangers in road traffic through the implementation of the campaign 

itself about the project, distribution of publicity materials on the topic of visibility of 

cyclists, holding educations on the topic of visibility of cyclists in primary and secondary 

schools and local committees, promoting responsible behavior of cyclists through social 

networks and advertising in print and electronic media.  

Activities towards the goal of "increasing the number of road users wearing clothing and 

equipment with retroreflective materials": 
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¶ Intensive promotion of the obligation to illuminate (retroreflective materials) cyclists. 

¶ Promotion of the importance of using clothing with retroreflective materials and luminous 

markings through the implementation of the campaign itself about the project, holding 

educations on the subject of visibility in primary and secondary schools and local 

committees. 

Activities towards the objective "obtaining data on cyclists' awareness of the importance of 

retroreflective and luminous materials on footwear and equipment": 

¶ Surveying cyclists about their perception of the importance of retroreflective and 

luminous material on clothing and equipment. 

¶ Preparation, implementation, processing of surveys that will be conducted among 

cyclists at frequent locations in urban environments on their perception of the 

importance of retroreflective material on clothing and equipment. 

¶ Surveys will be conducted in the field and through social and electronic media. 

Activities towards the goal of "proposed measures to improve the visibility of cyclists": 

¶ Proposals and guidelines will be presented to the wider community that will be 

applicable to cyclists as one of the most vulnerable road users, from the aspect of good 

and clear visibility. 

¶ By organizing a final round table, to which all press and electronic media and other 

stakeholders will be invited (MUP, MMPI, MZOS, local self-government, traffic experts, 

etc.), the main guidelines will be presented, how to strategically and systematically raise 

awareness of the visibility and safety of cyclists in order to reduce the number of traffic 

accidents with injured cyclists, in accordance with the National Road Traffic Safety 

Program 2021 - 2030. 

Activities according to the objective "creation of heat maps of potential locations of 

dangerous places of traffic accidents in which cyclists participate.": 

¶ Input and processing of data from UPN in the Q-GIS software package, and mapping of 

all traffic accidents with dead and injured cyclists. 

¶ In accordance with the data obtained from the questionnaire on the traffic program tool, 

the exact locations of all traffic accidents in the area of the City of Zagreb and the cities 

to which education, prevention and publicity will be directed will be marked, and "black 

spots" for cyclists will be determined, i.e. where multiple traffic accidents of the same 

nature occurred in a certain location. 

Activities towards the goal of "increasing the safety of cyclists on the roads in the Republic 

of Croatia by 10% in two years": 
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¶ Inter-institutional cooperation between multiple stakeholders in road safety. 

Organization of several professional workshops, educations, promotional activities on 

social networks and print and electronic media, and in the premises of primary and 

secondary schools, where all interested stakeholders will be invited (MUP, MMPI, 

MZOS, local self-government bodies, professional experts, etc.). 

Activity according to the goal "Investigating the visibility of cyclists in order to obtain 

quantitative data on the number of users who use reflective materials": 

¶ Collecting data on the use of different combinations of clothing (light clothing, dark 

clothing, reflective vests, lighting devices) at night and during the day and under different 

weather conditions. 

¶ Defining individual locations and time periods of data collection; Collection of relevant 

statistical data at individual locations; Surveying cyclists about visibility as a road traffic 

safety factor; Collection of data on lighting at selected locations during specific periods 

of time (pedestrian crossings, pavement level lighting, bicycle paths and lanes), 

Collection of relevant statistical data of the bicycle flow from the aspect of visibility. 

Activities towards the goal of "creating educational programs related to the visibility of 

cyclists": 

¶ Organizing specialized training on the topic of visibility of cyclists in traffic as one of the 

most vulnerable participants in traffic. 

¶ Organizing more educations in the premises of primary and secondary schools, local 

councils, city districts, where the dangers would be pointed out to students and all 

interested citizens, when the visibility of cyclists is poor, and how to improve their 

visibility. 

Activity towards the goal of "carrying out cycling tests and safe driving test sites for primary 

and secondary school students". 

¶ The school for road traffic would organize a training ground for safe driving for cyclists, 

for all stakeholders. 

 

3. Area of activity and indicators of results 

Local self-government at the level of local committees and city districts of the City of Zagreb 

is involved in the implementation of the project, and in this way the project is supported and 

recognizable in the local community. The project was additionally covered by print and 

electronic media, which contributes to its transparency both at the local and national level. 
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The project is supported by the Faculty of Traffic Sciences, which contributes with its 

professional staff and programming tools to the implementation of the action plan of 

performance foreseen in the project task. Through the activities of the employees of the 

Road Traffic School, the project presents the results to the elementary and high school 

population so that they can take responsibility for the safety of both themselves and other 

road users, in the segment of the importance of visibility of cyclists in traffic. 

By changing the behavior of cyclists and other participants in road traffic, through raising 

traffic culture and compliance with traffic regulations and modifying the environment, it is 

possible to improve the safety of cyclists on roads and other traffic areas in urban areas. By 

increasing the level of awareness of the participants involved in the project and by increasing 

their knowledge about road traffic safety, the goals from the National Road Traffic Safety 

Program of the Republic of Croatia 2021 - 2030 are directly affected; in the area of activity 

PD7 (Active forms of traffic). The result indicators are: 

¶ 500 students directly and 

¶ 2,000 people indirectly through various media services. 

The sustainability of the project is assessed by the stakeholders of the project and the 

competent services of the Ministry of Interior after the completion of the project in 2024 

together with experts from the School of Road Traffic, the Faculty of Traffic Sciences and 

other independent experts in the field of road traffic safety. 

The evaluation will be carried out by the project implementers through regular mandatory 

reports, and the Ministry of Internal Affairs through periodic control of the execution of the 

planned activities with the help of the targeted project participants themselves, who will 

present their evaluations and opinions about the project and its performance in the final 

survey. The indicator that will prove the achievement of the general goal is the reduction of 

cyclist traffic accidents (with minor injuries, serious injuries and fatalities). In accordance 

with the measures taken, it is realistic to expect an increase in the safety of pedestrians on 

the roads in urban areas in the Republic of Croatia by 10% in the next two years. Supervision 

will be carried out by the project manager and representatives of the partners in the project. 
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4. Conclusion 

 

The project on the visibility of cyclists is also a "continuation" of the successfully 

implemented project financed by the NPSCP "Spot Me!!!" related to the visibility of 

pedestrians, with which educational, preventive and promotional activities have been carried 

out for the 3rd year after the end of the project. In addition, the implemented project 

successfully implements the optional subject "Pedestrian visibility" in which the students of 

the Road Traffic School educate students in Primary Schools. 

By investing in the safety of bicycle traffic, a stronger and larger cycling community is built, 

a healthy lifestyle is encouraged, and the impact of motorized traffic on air and 

environmental pollution is reduced. The implementation of the aforementioned prevention, 

education and promotion actions significantly increases the safety of bicycle traffic in the 

Republic of Croatia. 
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15.VPLIV UPORABE TPMS NA 
PORABO GORIVA 

 

Povzetek 

Tlak zraka v pnevmatikah je pomemben, a pogosto zanemarjan parameter, ki bistveno 

vpliva na voģnjo: na udobje, vozne lastnosti, ģivljenjsko dobo doloļenih delov vozila, 

zmogljivosti, ne nazadnje tudi na stroġke. Z zbiranjem podatkov o tlaku v pnevmatikah 

avtomobilov, ki so se v ļasu izvajanja meritev nahajali na sluģbenem parkiriġļu sem zajel 

reprezentativni vzorec celotnega slovenskega avtoparka. Ker je vpliv tlaka v pnevmatikah 

na porabo goriva znan, so podatki v tabeli sluģili izraļunu prekomerne porabe goriva 

celotnega nabora vozil. Anketa o navadah preverjanja tlaka v pnevmatikah je razkrila, da se 

le ta preverja premalo pogosto, saj veļina proizvajalcev predpisuje kontrolo tlaka vsakih 14 

dni, veļina anketirancev pa tlak preverja enkrat na dva do tri mesce oz. po potrebi. Ker se 

je zbiranje podatkov izvajalo v aprilu, je od premontaģe pnevmatik (z zimskega na letni set) 

preteklo ġele en mesec. Ļe bi podatke zbiral npr. septembra, bi bila glede na rezultate 

ankete odstopanja tlakov od predpisanih bistveno veļja, kar bi pomenilo tudi bistveno viġjo 

prekomerno porabo. Izraļuni s hipotetiļnimi podatki, ki upoġtevajo pogostost preverjanja 

tlaka in povpreļno stopnjo puġļanja zraka iz pnevmatik, so pokazali, da bi stanje tlaka v 

pnevmatikah sredi septembra poveļalo porabo goriva celotnega nabora merjenih 

avtomobilov za okrog 190 litrov goriva letno. Zaradi velikih nihanj zimskih temperatur bi 

lahko bil rezultat ġe slabġié 

Kljuļne besede: tlak, pnevmatike, poraba goriva, preverjanje tlaka 
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Uvod 

Proizvajalci vozila v specifikacijah navedejo med drugim tudi pravilen tlak zraka v 

pnevmatikah. Tlak v pnevmatikah vpliva na mnogo parametrov: blaģenje udarcev, hrup, 

kotalni upor, odziv oz. povratno informacijo, naļin kako èļutimoç vozilo, enakomernost oz. 

stopnjo obrabe pnevmatike ter ġe mnogo veļ. V motoġportu je tlak v pnevmatikah ġe 

pomembnejġi, saj neposredno regulira temperaturo pnevmatik, s ļimer se le ta ohranja v 

delovnem temperaturnem obmoļju, kjer pnevmatika dosega optimalne performanse, odziv 

ter obrabo. 

Blaģenje udarcev 

Vozilo lahko razdelimo na vzmeteni in nevzmeteni del. V grobem smislu so nevzmetene 

mase tiste, ki v voģnji z gibanjem sledijo reliefu podlage, vzmetene pa tiste, ki ne sledijo. 

Zadeve pa niso tako enostavne, saj npr. kolesna obesa pri vpetju na eni strani sledi reliefu 

podlage, na drugi pa ne. Prav tako vzmet na enem koncu sledi reliefu, na drugem pa ne. Ļe 

gremo ġe bolj v podrobnosti, tudi te trditve niso popolnoma toļne, saj tudi platiġļe ne sledi 

reliefu natanļno ï med platiġļem in podlago je pnevmatika, ki prav tako omogoļa doloļene 

premike v vertikalni (podobno kot kolesna vzmet) in preļni ter vzdolģni smeri (kot gumijasti 

zglobi podvozja). Lastnosti oz. karakteristike pnevmatike se z razliļnim tlakom spreminjajo: 

pnevmatika deluje kot progresivna vzmet z doloļenim lastnim blaģenjem. Z razliļnimi tlaki 

blaģenje ostaja pribliģno nespremenjeno, medtem ko se vzmetni koeficient moļno 

spreminja. Ker pa je zaradi konstrukcije pnevmatika vezana zaporedno s kolesno vzmetjo 

in blaģilnikom, se z razliļnim tlakom spreminjajo skupne nastavitve vzmetenja. S tem se 

spreminja tudi vzmetno ġtevilo karoserije in poslediļno udobje in varnost. 

Povratna informacija 

Prenizek tlak v pnevmatikah praviloma dopuġļa prekomerne deformacije pnevmatik med 

voģnjo, kar zmanjġa odzivnost vozila na komando oz. povzroļi indirektnost krmiljenja. 

Obļutek v voģnji je tako nenatanļen, zamegljen. Varnost vozila s slabġim odzivom na 

komande je v kritiļnih situacijah manjġa. 

Moģnost poġkodb 

Zaradi prej omenjenih prekomernih deformacij lahko pride tudi do poġkodbe pnevmatik. Na 

udarnih jamah se pnevmatika stisne do skrajne mere, kar povzroļi neposreden stik med 

podlago, boļnico pnevmatike in platiġļem, brez delovanja zraļne blazine. To praviloma 

privede do poġkodb pnevmatike in platiġļa. 

Hrup 

Nepravilen tlak v pnevmatikah vpliva tudi na neoptimalne (poveļane) emisije hrupa. 

Previsok tlak se odrazi v manjġi kontaktni povrġini ter preostanku tekalne povrġine, ki deluje 

kot opna, kar vpliva na poveļanje emisije hrupa. Prenizek tlak povzroļi veļje deformacije 

pnevmatike med voģnjo, kar ponovno dvigne stopnjo emisije hrupa. Previsok tlak v 

pnevmatikah se odrazi tudi v zmanjġanih deformacijah pnevmatike na neravni podlagi, ki 
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zato prenese veļ sil udarcev na zglobe podvozja in karoserijo samo. Voģnja po neravni 

podlagi je tako bolj hrupna kot voģnja z optimalnim tlakom. 

Temperatura 

Tlak v pnevmatikah vpliva tudi na temperaturo le teh. To je ġe posebej oļitno v motoġportu, 

kjer je delovna temperatura pnevmatik bistveno viġja od temperature okolice. Z viġjim tlakom 

doseģemo, da se pnevmatika med voģnjo manj gnete, in s tem proizvaja manj toplote. Ļe 

pnevmatika deluje podhlajeno, se z niģjim tlakom doseģe intenzivnejġe gnetenje materiala 

med voģnjo, in s tem viġjo temperaturo. Tako visoke temperature kot jih doseģejo dirkalne 

pnevmatike (65-90 ÁC) so pri civilnih pnevmatikah nezaģelene, saj je njihov namen oz. 

delovno okno drugaļno, zaradi drugaļnih zmesi tako visoke temperature povzroļijo 

predļasno degradacijo materiala in izgubo oprijema (pnevmatika se pregreje). S 

pregrevanjem se lahko pnevmatika tudi razplasti na tekalni povrġini (razpade) ali na boļnici 

(pojavijo se bule). Ta toplota, ki se ustvarja z gnetenjem materiala ob deformacijah 

pnevmatike, pride iz mehanskega dela pogonskega motorja ï na kratko reļeno se energija, 

ki se porablja zaradi kotalnega upora pretvori v toploto, ki segreva pnevmatiko.  

Kotalni upor 

Kotalni upor vpliva na vzdolģne sile pnevmatike in s tem na spremembo navora na krmilni 

roļici. Krmilo postane teģje za upravljanje. Pri motociklih je uļinek veļjega kotalnega upora 

ġe izrazitejġi, saj je v zavoju (v nagibu) kontaktna povrġina pnevmatike s podlago izven 

srediġļnice motocikla. To pomeni, da kotalni upor povzroļa moment na krmilo, kateri deluje 

tako, da krmilo obraļa v notranjost zavoja. Le to hoļe torej poravnati motocikel ï v ģargonu 

se motocikel èpostavlja pokonciç, kar izniļi nevtralnost krmiljenja in moļno vpliva na odziv 

in s tem vozne lastnosti motocikla. 

Kotalni upor pretvarja kinetiļno energijo v toplotno ï s staliġļa voznika gre za izgubo 

energije. Kinetiļno energijo proizvaja pogonski motor, ki za to opravilo porablja pogonsko 

gorivo. To pomeni, da velikost kotalnega upora neposredno vpliva na porabo goriva. Na trgu 

ģe precej ļasa obstajajo pnevmatike z manjġim kotalnim uporom (t.i. eko pnevmatike), 

njihova ponudba pa se je s poveļano popularnostjo elektriļnih avtomobilov ġe precej 

razġirila. Ker ima pogonski sklop elektriļnega avtomobila bistveno viġji izkoristek od motorja 

z notranjim zgorevanjem, je vsak vpliv na izgube v voģnji bistveno bolj izrazit kot pri 

avtomobilih z notranjim zgorevanjem, zato je pravilen izbor pnevmatik (in tudi pravilen zraļni 

tlak) precej pomemben faktor. 

Ob branju raziskovalne naloge èVpliv tlaka v pnevmatikah na fizikalne lastnosti pnevmatike 

in avtomobilaç (avtorja: Leon Gudlin in Nejc Ģafran, mentor: Matic Turnġek, univ. dipl. inģ.) 

sem priġel do uporabnih podatkov ï meritev vpliva tlaka v pnevmatikah na dejansko porabo 

goriva v praksi. Ker precej ļasa preģivim v avtoservisni delavnici, imam precej moģnosti 

preverjanja tlaka pnevmatik avtomobilov, ki so v vsakdanji uporabi. Tlak v pnevmatikah bi 

se naj kontroliral vsakih 14 dni, a glede na stanje avtomobilov, ki vozijo po slovenskih cestah, 

se tega marsikdo ne drģi. Meni bistvene rezultate raziskovalne naloge sem strnil v naslednjo 

tabelo: 
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Zaļetni 
tlak 

Zaļetna 
temperatura 

konļna 
temperatura hitrost 

Trajanje Povpreļna 
hrupnost 

Povpreļna 
poraba goriva 

2.3 bar 18 29 20kmh 5 min 88dB 4,7 l/100 km 

1.8 bar 18 30,5 20kmh 5 min 89 dB 4,8 l/100 km 

2,8 bar 18 28,5 20kmh 5 min 90dB 4,6 l/100 km 
 

Rezultati kaģejo, da se z niģjim tlakom poveļa segrevanje pnevmatike, poraba goriva in 

hrupnost. Hkrati se s poviġanim tlakom poveļa stopnja hrupnosti. Test ni bil dovolj 

dolgotrajen da bi lahko prouļili obrabljanje pnevmatik, sklepam pa, da bi se ob previsokem 

zaradi manjġih deformacij v voģnji zmanjġalo obrabljanje robov tekalne povrġine in zato 

poveļalo obrabljanje sredine tekalne povrġine in obratno ï ob niģjem tlaku bi se zaradi 

poveļanih deformacij prekomerno obrabljala robova tekalne povrġine. 

Test je zajemal predpisani tlak, 0,5 bar viġji tlak in 0,5 bar niģji tlak od predpisanega. Takġna 

odstopanja navzdol v praksi niso tako redek pojav. V praksi skoraj nobena pnevmatika ni 

popolnoma zrakotesna, in s ļasom tlak pade. Pomanjkljiva kontrola tlaka se torej ļez ļas 

praviloma odrazi v prenizkem tlaku v pnevmatiki. Rezultati ugotavljajo cca 2% spremembo 

porabe goriva ob 22% spremembi relativnega tlaka.  

Raziskava 

Za zajem ļim bolj relevantnih podatkov sem nenapovedano preveril tlak v pnevmatikah vseh 

avtomobilov, ki sem jih sreļal na sluģbenem parkiriġļu. Podatke sem zbral v tabelo, le ti 

zajemajo tlake v posamiļni pnevmatiki ter model vozila, iz slednjega podatka pa sem poiskal 

predpisane tlake za posamiļno vozilo. Ker proizvajalci v doloļenih primerih predpisujejo 

razliļne tlake za razliļne naļine uporabe, v teh primerih pa gre za prevoz na delo, sem 

predpostavil, da se je z vsakim avtomobilom pripeljal en ļlovek, in da s seboj nima veliko 

prtljage. Od obremenitve vozila je namreļ odvisno kakġen je predpisan tlak vpnevmatikah. 

Glede na to, da niģji tlak od predpisanega poveļa porabi goriva, viġji tlak pa le to zmanjġa, 

lahko izraļun vpliva na porabo preprosto poenostavim v linearno funkcijo f(x) = ax + n, pri 

ļemer f(x) predstavlja izraļunano porabo goriva glede na pogoje, x predstavlja porabo 

goriva ob predpisanem tlaku v pnevmatikah, a predstavlja razmerje med predpisano in 

dejansko vrednostjo tlaka, n pa predstavlja vpliv spremembe tlaka na porabo goriva. Primer: 

f(x) = (a - 1)x + n, pri ļemer velja: 

f(x) = dejanska poraba goriva, 

n = poraba goriva pri predpisanem tlaku (primer: 6,65 l / 100 km), 

a = razmerje med predpisanim in dejanskim tlakom zraka v pnevmatikah (primer: 2,5 / 2,3 

bar), 

x = vpliv spremembe tlaka na porabo goriva (npr. 2% porabe na 22% spremembe tlaka, iz 

ļesar izraļunamo faktor 0,09 (100/0,22*0,02). Ker pa so vrednosti porabe goriva bile v 
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raziskovalni nalogi L. Gudlina in N. Ģafrana bile merjene eno osno na valjih (z vrteļo se zgolj 

pogonsko osjo), lahko faktor vpliva tlaka na porabo goriva mirno podvojimo, in sicer na 0,18. 

Torej za dani primer (6,65 l / 100 km in 2,2 namesto 2,5 bar izraļunamo: 

f(x) = ((2,5 bar / 2,2 bar) - 1) * 0,18 + 6,65 l/100 km 

f(x) = (1,364 ï 1) * 0,18 + 6,65 l/100 km 

f(x) = 0,364 * 0,18 + 6,65 l/100 km 

f(x) = 0,066 + 6,65 l/100 km 

f(x) = 6,716 l/100 km 

Sprememba se zdi minimalna, mene pa zanima celotna razlika porabe celotnega avtoparka 

skozi vse leto. Za poenostavitev izraļuna bom predpostavil, da je normalna poraba 

povpreļnega vozila s seznama 6,65 l/100 km, povpreļen voznik dotiļnega avtomobila pa 

prevozi letno 18000 km. 

Iz podatkov v tabeli je razvidno, da so izmerjeni tlaki v pnevmatikah precej blizu predpisanim 

tlakom. Povpreļje predpisanih tlakov je 2,2326 bar, medtem ko je povpreļje izmerjenih 

tlakov 2,2359 bar. 

S pomoļjo excelove tabele sem priġel do rezultata, da so avtomobili v povpreļju imeli 

pnevmatike premalo napolnjene za 0,09022 bar. 

f(x) = ((2,3276 Bar / 2,2359 Bar) ï 1) * 0,18 + 6,65 l/100 km 

f(x) = 6,66 l/100 km 

Avtomobilov v izraļunu je 46. Razlika v porabi na en avtomobil je torej zgolj 0,0074 litra na 

100 prevoģenih kilometrov. Pri 46 avtomobilih in 18000 km letno to nanese 61,1 litrov goriva. 

September 

Glede na rezultate ankete lahko predvidimo kakġni bi bili tlaki v pnevmatikah npr. septembra: 

¶ 5% anketirancev preverja tlak 1x tedensko, 

¶ 16% anketirancev preverja tlak enkrat meseļno,  

¶ 36% anketirancev preverja tlak enkrat na dva do tri mesece, 

¶ 10% anketirancev preverja tlak enkrat do dvakrat na sezono,  

¶ 24% anketirancev preverja tlak po potrebi, 

¶ 9% anketirancev nikoli ne preverja tlaka. 

To pomeni, da bi: 

¶ prvi dve skupini tudi septembra imeli enak tlak v pnevmatikah kot sedaj; 

¶ tretja skupina imela v povpreļju tlak niģji za pol meseca puġļanja (za laģji izraļun 

bom predpostavil, da je to 0,09 bar povpreļna stopnja puġļanja pnevmatike zaradi 

poroznosti v ļasovnem obdobju enega mesca), 
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¶ ļetrta skupina preveri tlak na tri do ġtiri mesece, kar pomeni v povpreļju dodaten 

mesec izgube tlaka, 

¶ ob priļakovanem puġļanju po 6 mesecih izgubimo 0,54 bar, kar zazna le ostro oko; 

24% anketirancev (èpo potrebiç) bi so septembra v povpreļju izgubilo dodatnih 0,45 

bar; 

¶ enako velja za zadnjo skupino. 

Na kratko to pomeni: 

¶ 21% anketirancem se tlak ne spremeni; 

¶ 36% anketirancev izgubi povpreļno 0,045 bar, 

¶ 10% anketirancev izgubi 0,09 bar, 

¶ nadaljnih 33% anketirancev izgubi 0,45 bar; 

Skupna povpreļna predvidena izguba tlaka v pnevmatikah za dotiļno mnoģico anketirancev 

od aprila do septembra je torej 0,1737 bar, kar pomeni, da bi v tem trenutku povpreļen tlak 

v pnevmatikah bil 0,2637 bar niģji od predpisanega, torej bi znaġal le ġe 2,064 bar. 

Za dani primer (6,65 l / 100 km in 2,064 namesto 2,3276 bar izraļunamo: 

f(x) = ((2,3276 / 2,064) ï 1) * 0,18 + 6,65 

f(x) = 6,673 

Slednji rezultat priļa o porabi goriva, ki je v povpreļju za 0,023 litra na 100 km viġja od 

porabe goriva ob predpisanem tlaku v pnevmatikah. S takġnim stanjem bi flota 46 vozil ob 

18000 km letno porabila 190 litrov goriva veļ.  

Rezultati so zanimivi, vendar sami po sebi ne najbolj uporabni, saj izraļun zajema preveļ 

nepredvidljivih spremenljivk. Nekatere pnevmatike puġļajo hitreje, nekatere poļasneje, 

razliļni tipi pnevmatik se razliļno odzivajo na spremembe tlaka, predvsem pa tlak moļno 

niha ģe zaradi temperaturnih sprememb. Ġe eno pomembno dejstvo sem zanemaril v 

zadnjim izraļunu ï tlak sem hipotetiļno raļunal za toļno doloļen trenutek, medtem ko bi 

se razlika v porabi goriva ustvarjala skozi vse leto ï kar pa pomeni, da bi ob tem tudi tlak v 

pnevmatikah bil vse prej kot konstantno napaļen. 

Kljub temu, da so podatki zadnjega izraļuna zgolj hipotetiļni, nam dajo neko sliko ï to, da 

tlak v pnevmatikah zaznavno vpliva na porabo goriva, in pri skupini vozil se na daljġi rok 

ustvari pomembna razlika ï kar pri podjetjih z velikimi flotami avtomobilov ni nepomembno. 

Varnostnega vidika in vidika obrabe pnevmatik se nisem niti dotaknil. 

Zakljuļek 

Pri zbiranju podatkov me je presenetila relativna toļnost tlakov glede na predpisane 

vrednost. K temu botruje tudi dejstvo, da sem vrednosti meril v mesecu aprilu, tako rekoļ 

mesec dni po menjavi pnevmatik za letni komplet, kar pomeni, da je tlak bil usklajen pribliģno 

mesec dni pred meritvijo. Ker je vsaka guma delno porozna, tlak s ļasom pada. Dlje ļasa 

kot preteļe od zadnje kontrole, niģji je tlak v pnevmatiki oz. veļje je odstopanje od 

predpisanega tlaka - seveda v primeru, da je pnevmatika bila napolnjena na predpisani tlak. 
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Glede na izvedeno anketo o rednosti preverjanja tlaka v pnevmatikah se le to izvaja precej 

preredko ï veļinoma enkrat na dva do tri mesece oz. po potrebi (kadar je stanje opazno 

slabġe od idealnega). Meritve po letnem dopustu ali celo zgodaj jeseni bi najverjetneje 

pokazale veļja odstopanja in tako bi izraļunali ġe bistveno bolj poveļano porabo goriva, in 

te podatke sem tudi okvirno predvidel z izraļunom. 

Priloge, viri in reference: 

Gudlin, L., & Ģafran, N. (2023). Vpliv tlaka v pnevmatikah na fizikalne lastnosti pnevmatike 

in avtomobila. (M. Turnġek, Mentor). Ġolski center Celje, Srednja ġola za storitvene 

dejavnosti in logistiko 

 

Rezultati ankete o navadah preverjanja tlaka v pnevmatikah 
osebnega avtomobila (Celje, 23. 4. 2023) 

ġt. Anketirancev: 42  
Tlak v pnevmatikah preverjam enkrat na teden 2 

Tlak v pnevmatikah preverjam enkrat na mesec 7 
Tlak v pnevmatikah preverjam enkrat na dva do tri 
mesece 15 
Tlak v pnevmatikah preverjam enkrat do dvakrat na 
sezono 4 

Po potrebi 10 

Nikoli 4 
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Abstract 

The air pressure in tires is an important but often neglected parameter that has a significant 

impact on driving: comfort, driving characteristics, the lifespan of certain vehicle parts, 

performance, and last but not least, costs. By collecting data on tire pressure of cars that 

were in the company parking lot at the time of the measurements, I  got a representative 

sample of the entire Slovenian car park. Since the influence of tire pressure on fuel 

consumption is known, the data in the table served to calculate the excessive fuel 

consumption of the entire range of vehicles. A survey on the habits of checking tire pressure 

revealed that it is not being monitored and checked often enough, as most manufacturers 

prescribe a pressure check every 14 days, while the majority of survey respondents check 

pressures once every two to three months or if necessary. Since the data collection was 

carried out in April, only one month had passed since the refitting of the tires (from a winter 

set to a summer set). If I were to collect data in September for example, according to the 

results of the survey, the pressure deviations from the factory recommended ones would be 

significantly greater, which would also mean significantly higher excessive consumption. 

Calculations using hypothetical data, taking into account the frequency of pressure checks 

and the average rate of air leakage from the tires, showed that the state of tire pressure in 

mid-September would increase the fuel consumption of the entire set of cars measured by 

about 190 liters of fuel per year. Due to large fluctuations in winter temperatures, the result 

could be even worse... 

Keywords: pressure, tires, fuel consumption, pressure check 
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Introduction 

Among other things, the vehicle manufacturers specify the correct air pressure in the tires. 

Tire pressure affects many parameters: shock absorption rate, noise, rolling resistance, 

vehicle's input response or feedback, the way we "feel" the vehicle, uniformity or tire wear 

rate and much more. In motorsport, tire pressure is even more important, as it directly 

regulates the tire temperature, which must be kept it in the working temperature range where 

the tire achieves optimal performance, response and wear. 

Shock absorption 

The vehicle can be divided into sprung and unsprung parts. In a rough sense, unsprung 

masses are those that follow the relief of the ground when driving over rough surface, and 

sprung masses are those that do not. But these things are not as straight forward, because 

some suspension parts follow the relief of the ground on one side, but not on the other. Also, 

the spring follows the relief at one end, but not at the other. If we go into more detail, even 

these statements are not completely accurate, because the rim does not follow the relief 

exactly - between the rim and the road there is a tire, which also allows certain movements 

in the vertical (similar to a wheel spring) and transverse and longitudinal directions (as 

rubber bushes change their shape due to huge forces). Properties or the characteristics of 

the tire change with different pressures: the tire acts as a progressive spring with a certain 

amount of self-damping. With different pressures, the damping remains approximately 

unchanged, while the spring coefficient varies greatly. However, since the tire is connected 

serially to the wheel spring and shock absorber due to suspension construction, the overall 

suspension settings change with different pressures. This also changes the spring rate of 

the body and consequently comfort and safety. 

Tire pressure that is too low generally allows excessive deformation of tires while driving, 

which reduces the responsiveness of the vehicle to commands or results in indirect 

feedback. The driving feeling becomes imprecise, blurry. The safety of a vehicle with a poor 

response to controls is lower in critical situations 

Possibility of damage 

As a result of the aforementioned excessive deformations, tire damage can also occur. In 

impact pits, the tire is compressed to the extreme, causing direct contact between the 

ground, the sidewall of the tire and the rim, without the tire working as an air suspension 

component. This usually leads to damage to the tire and rim. 

Noise 

Incorrect tire pressure also affects suboptimal (increased) noise emissions. Too high 

pressure is reflected in a smaller contact surface and the rest of the running surface, which 

acts as a membrane, which affects the increase in noise emission. Too low pressure causes 

greater deformations of the tire during driving, which again raises the level of noise emission. 

Excessive tire pressure is also reflected in reduced deformations of the tire on uneven 
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ground, which therefore transfers more impact forces to the bushes of the chassis and the 

body itself. Driving on uneven ground is thus noisier than driving with optimal pressure. 

Temperature 

The pressure in the tires also affects the temperature of the tires. This is particularly evident 

in motorsport, where the operating temperature of the tires is significantly higher than the 

ambient temperature. With a higher pressure, we achieve that the tire is kneaded significntly 

less while driving, and thus produces less internal heat. If the tire might run undercooled, a 

lower pressure needs to be set, which results in more intense kneading of the material during 

driving, and thus a higher temperature. Temperatures as high as those reached by racing 

tires (65-90 ÁC) are undesirable for civilian tires, as their  operating window is way  different, 

due to the different compounds, such high temperatures may cause premature degradation 

of the material and loss of grip (the tire overheats). Overheating can also cause the tire to 

spread on the tread (disintegrate) or on the sidewall (bumps appear). This heat, which is 

created by kneading the material as the tire deforms, comes from the mechanical part of the 

drive motor - in short, the energy consumed due to rolling resistance is converted into heat 

that heats up the tire. 

Rolling resistance 

Rolling resistance affects the longitudinal forces of the tire and thus the change in torque on 

the control lever. The steering wheel becomes harder to control. In the case of motorcycles, 

the effect of higher rolling resistance is even more pronounced, since in a turn (on an incline) 

the contact surface of the tire with the ground is outside the centerline of the motorcycle. 

This means that the rolling resistance causes a torque on the handlebar, which acts to turn 

the rudder to the inside of the turn. This is what the motorcycle wants to straighten out - in 

jargon, the motorcycle "stands upright", which destroys the neutrality of the steering and 

greatly affects the response and thus the driving characteristics of the motorcycle. 

Rolling resistance converts kinetic energy into heat ï from the driver's point of view, it is a 

loss of energy. Kinetic energy is produced by the engine, which consumes fuel for this task. 

This means that the amount of rolling resistance directly affects fuel consumption. Tires with 

lower rolling resistance (so-called eco-tyres) have been on the market for quite some time, 

and their range has expanded significantly with the increased popularity of electric cars. 

Since an electric car's powertrain has a significantly higher efficiency than an internal 

combustion engine, any impact on driving losses is significantly more pronounced than in 

an internal combustion car, so the correct selection of tires (and also the correct air pressure) 

is quite an important factor. 

While reading the research paper "The influence of tire pressure on the physical properties 

of tires and cars" (authors: Leon Gudlin and Nejc Ģafran, mentor: Matic Turnġek, univ. dipl. 

eng.) I came across useful information - measurement of the influence of tire pressure on 

the actual fuel consumption in practice. Since I spend a lot of time in the garage, I have a 

lot of opportunities to check the tire pressure of cars that are in daily use. Tire pressure 

should be checked every 14 days, but given the condition of the cars driving on Slovenian 
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roads, many people do not follow this. I have summarized the essential results of the 

research task in the following table: 

Starting 
pressure 

Starting 
temperature 

End 
temperature Speed 

duration Average 
noise 

Average fuel 
consumption 

2.3 bar 18 29 20kmh 5 min 88dB 4,7 l/100 km 

1.8 bar 18 30,5 20kmh 5 min 89 dB 4,8 l/100 km 

2,8 bar 18 28,5 20kmh 5 min 90dB 4,6 l/100 km 
 

The results show that with lower pressure, heating of the tire, fuel consumption and noise 

increase. At the same time, the noise level increases with the increased pressure. The test 

was not long enough to be able to study the wear of the tires, but I conclude that if it is too 

high, due to minor deformations during driving, the wear of the edges of the tread surface 

would decrease and therefore the wear of the center of the tread surface would increase, 

and vice versa - at a lower pressure, it would wear excessively due to increased 

deformations the edge of the tread. 

The test included the prescribed pressure, 0.5 bar higher pressure and 0.5 bar lower than 

the prescribed pressure. Such downward deviations are not so rare in practice. In practice, 

almost no tire is completely airtight, and pressure drops over time. Deficient pressure control 

is therefore usually reflected in too low a tire pressure over time. The results show an approx. 

2% change in fuel consumption with a 22% change in relative pressure. 

Research 

In order to capture the most relevant data possible, I checked the tire pressure of all the cars 

I met in the office parking lot without notifying their owners in advance, so they wouldn't 

check the pressure only for that occasion. I collected the data in a table, it includes pressure 

for every individual tire, vehicle model, and from the latter data I found the prescribed 

pressures for the individual vehicle. I assumed that each car was driven by one person, and 

that person did not have much luggage with. The prescribed tire pressure depends on the 

load on the vehicle, so I used lowest tire pressure values precribed by the manufacturer. 

Given that lower than ideal pressure increases fuel consumption, and higher pressure 

reduces it, I can simply simplify the calculation of the effect on consumption into a linear 

function f(x) = ax + n, where f(x) represents the calculated fuel consumption at given 

conditions, x represents the fuel consumption at the prescribed tire pressure, a represents 

the ratio between the prescribed and the actual pressure value, and n represents the 

influence of the pressure change on the fuel consumption. Example: 

f(x) = (a - 1)x + n, where: 

f(x) = actual fuel consumption, 

n = fuel consumption at prescribed pressure (example: 6.65 l / 100 km), 

a = ratio between prescribed and actual tire air pressure (example: 2.5 / 2.3 bar), 
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x = influence of pressure change on fuel consumption (e.g. 2% consumption on 22% 

pressure change, from which we calculate the factor 0.09 (100/0.22*0.02). However, since 

the fuel consumption values were in the research paper of Mr. L Gudlin and N. Ģafran were 

measured on one axis on the rolling road (with only the drive axis rotating), the pressure 

influence factor on fuel consumption can safely be doubled, namely to 0.18. 

So for the given example (6.65 l / 100 km and 2.2 instead of 2.5 bar we calculate: 

f(x) = ((2,5 bar / 2,2 bar) - 1) * 0,18 + 6,65 l/100 km 

f(x) = (1,364 ï 1) * 0,18 + 6,65 l/100 km 

f(x) = 0,364 * 0,18 + 6,65 l/100 km 

f(x) = 0,066 + 6,65 l/100 km 

f(x) = 6,716 l/100 km 

The difference seems negligible for a single vehicle, but I'm interested in the overall 

difference in consumption of the entire fleet throughout the year. To simplify the calculation, 

I will once again assume that the normal consumption of the average vehicle from the list is 

6.65 l/100 km, and the average driver of the car in question travels 18,000 km per year. It 

can be seen from the data in the table that the measured tire pressures are quite close to 

the prescribed pressures. The average of the prescribed pressures is 2.2326 bar, while the 

average of the measured pressures is 2.2359 bar. With the help of an excel table, I came to 

the result that, on average, the cars had tires underinflated by 0.09022 bar. 

f(x) = ((2,3276 Bar / 2,2359 Bar) ï 1) * 0,18 + 6,65 l/100 km 

f(x) = 6,66 l/100 km 

There are 46 cars in the calculation. The difference in consumption per car is therefore only 

0.0074 liters per 100 kilometer. With 46 cars and 18,000 km per year, results to 61.1 liters 

of additional fuel consumption. 

September 

Based on the results of the survey, we can predict what the tire pressures for example in 

the middle of September would be like: 

Å 5% of respondents check their tire pressure once a week, 

Å 16% of respondents check their tire pressure once a month, 

Å 36% of respondents check their tire pressure once every two to three months, 

Å 10% of respondents check the pressure once or twice a season, 

Å 24% of respondents check the pressure when necessary, 

Å 9% of respondents never check their tire pressure. 
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Based on the results of the survey, we can predict what the tire pressures would be in e.g. 

September: 

Å 5% of respondents check their tire pressure once a week, 

Å 16% of respondents check their tire pressure once a month, 

Å 36% of respondents check their tire pressure once every two to three months, 

Å 10% of respondents check the pressure once or twice a season, 

Å 24% of respondents check the pressure when necessary, 

Å 9% of respondents never check their blood pressure. 

This means that you would: 

Å the first two groups also had the same tire pressure in September as now; 

Å the third group had an average pressure lower for half a month of leakage (for easier 

calculation, I will assume that this is 0.09 bar the average level of tire leakage due to porosity 

in the time period of one month), 

Å the fourth group checks the pressure every three to four months, which means an 

additional month of pressure loss on average, 

Å with the expected leakage after 6 months, we lose 0.54 bar on average, which is detected 

only by a sharp eye; 24% of respondents ("as needed") would lose an additional 0.45 bar 

on average in September; 

Å the same applies to the last group. 

In short, this means: 

Å 21% of respondents have no change in tire pressure; 

Å 36% of respondents lose an average of 0.045 bar, 

Å 10% of respondents lose 0.09 bar, 

Å a further 33% of respondents lose 0.45 bar; 

The total average predicted tire pressure loss for the relevant set of respondents from April 

to September is therefore 0.1737 bar, which means that at this moment the average tire 

pressure would be 0.2637 bar lower than the prescribed one, i.e. it would only be 2.064 bar 

. 

For the given example (6.65 l / 100 km and 2.064 instead of 2.3276 bar we calculate:In 

short, this means: 

Å 21% of respondents have no change in tire pressure; 
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Å 36% of respondents lose an average of 0.045 bar, 

Å 10% of respondents lose 0.09 bar, 

Å a further 33% of respondents lose 0.45 bar; 

The total average predicted tire pressure loss for the relevant set of respondents from April 

to September is therefore 0.1737 bar, which means that at this moment the average tire 

pressure would be 0.2637 bar lower than the prescribed one, i.e. it would only be 2.064 bar 

. 

For the given example (6.65 l / 100 km and 2.064 instead of 2.3276 bar we calculate: 

f(x) = ((2,3276 / 2,064) ï 1) * 0,18 + 6,65 

f(x) = 6,673 

The latter result testifies to the fuel consumption, which is on average 0.023 liters per 100 

km higher than the fuel consumption at the prescribed tire pressure. With such a situation, 

a fleet of 46 vehicles at 18,000 km per year would consume 190 liters of fuel more. 

The results are interesting, but in themselves not the most useful, as the calculation involves 

too many unpredictable variables. Some tires leak faster, some slower, different types of 

tires react differently to changes in pressure, and above all, the pressure fluctuates greatly 

due to temperature changes. I neglected another important fact in the last calculation - I 

calculated the pressure hypothetically for a specific moment, while the difference in fuel 

consumption would be created throughout the year - which means that the tire pressure 

would also be anything but constantly wrong . 

Despite the fact that the data of the latest calculation is purely hypothetical, it gives us some 

picture - that tire pressure has a perceptible effect on fuel consumption, and a group of 

vehicles makes a significant difference in the long term - which is not insignificant for 

companies with large fleets of cars. I haven't even touched on the safety aspect and the tire 

wear aspect. 

 Conclusion 

When collecting the data, I was surprised by the relative accuracy of the pressures 

compared to the prescribed value. This is also supported by the fact that I measured the 

values in April, so to speak, a month after changing the tires for the summer set, which 

means that the pressure was adjusted about a month before the measurement. Since every 

tire is partially porous, the pressure drops over time. The longer the time that has passed 

since the last check, the lower the tire pressure or the greater the deviation from the 

prescribed pressure - of course, if the tire was inflated to the prescribed pressure at all. 

According to the conducted survey on the regularity of tire pressure checks, this is carried 

out much too rarely - mostly once every two to three months or as needed (when the 

situation is noticeably worse than ideal). Measurements after the annual holiday or even in 

early autumn would most likely show larger deviations and thus calculate even significantly 
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more increased fuel consumption, and I also tentatively predicted this data with the 

calculation. 

Annexes, sources and references: 

Gudlin, L., & Ģafran, N. (2023). Vpliv tlaka v pnevmatikah na fizikalne lastnosti pnevmatike 

in avtomobila. (M. Turnġek, Mentor). Ġolski center Celje, Srednja ġola za storitvene 

dejavnosti in logistiko 

 

Rezultati ankete o navadah preverjanja tlaka v pnevmatikah 
osebnega avtomobila (Celje, 23. 4. 2023) 

ġt. Anketirancev: 42  
Tlak v pnevmatikah preverjam enkrat na teden 2 

Tlak v pnevmatikah preverjam enkrat na mesec 7 
Tlak v pnevmatikah preverjam enkrat na dva do tri 
mesece 15 
Tlak v pnevmatikah preverjam enkrat do dvakrat na 
sezono 4 

Po potrebi 10 

Nikoli 4 
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16.ɿʅɸɳɽ  
ʅɽ ɿʅɸ ɿɸ ɻʆɼʀʅɽ! 

 

1. ʋʚʦʜ 

ʎʠ  ˀʢʦʜ ʙʝʟʙʝʜʥʦʩʪʠ ʫ ʩʘʦʙʨʘ˂ʘʿʫ ʿʝʩʪʝ ʜʘ ʩʝ ʩʪʘʙʠʣʠʟʫʿʝ ʠ ʩʤʘˁʠ ʥʠʚʦ ʩʤʨʪʥʠʭ 

ʩʣʫʯʘʿʝʚʘ ʫ ʩʘʦʙʨʘ˂ʘʿʫ ʰʠʨʦʤ ʩʚʝʪʘ. ʇʨʦʮʝˁʫʿʝ ʩʝ ʜʘ ʙʠ ʪʦʢʦʤ ʜʝʮʝʥʠʿʝ ʥʘ ʩʚʝʪʩʢʠʤ 

ʧʫʪʝʚʠʤʘ ʤʦʛʣʦ ʜʘ ʙʫʜʝ ʩʧʘʝhʥʦ 5 ʤʠʣʠʦʥʘ ʞʠʚʦʪʘ. ʉ ʪʠʤ ʫ ʚʝʟʠ ʥʘʤ ʿʝ ʯʘʩʪ ʜʘ 

ʫʯʝʩʪʚʫʿʝʤʦ ʫ ʨʝʰʘʚʘˁʫ ʧʨʦʙʣʝʤʘ ʫ ʦʙʣʘʩʪʠ ʙʝʟʙʝʜʥʦʩʪʠ ʩʘʦʙʨʘ˂ʘʿʘ. 

2. ʀʜʝʿʘ  

ʇʦʩʪʦʿʠ ʤʥʦʛʦ ʧʨʦʙʣʝʤʘ ʫ ʩʘʦʙʨʘ˂ʘʿʫ. ʂʘʜʘ ʩʤʦ ʨʘʟʤʠʰˀʘʣʠ ʦ ʫʯʝʰ˂ʫ ʩʚʠʭ 

ʛʝʥʝʨʘʮʠʿʘ ʫ ʧʦʚʝ˂ʘˁʫ ʙʝʟʙʝʜʥʦʩʪʠ, ʧʦʯʝʣʠ ʩʤʦ ʜʘ ʨʘʟʤʠʰˀʘʤʦ ʥʘ ʧʨʘʚʠ ʥʘʯʠʥ. 

ʇʨʚʠ ʢʦʨʘʢ ʿʝ ʙʠʦ ʧʨʦʥʘʣʘʞʝˁʝ ʫʯʝʥʠʢʘ ʟʘʠʥʪʝʨʝʩʦʚʘʥʠʭ ʟʘ ʧʨʦʿʝʢʘʪ. ʇʦʰʪʦ ʩʝ 

ʠʩʧʨʚʘ ʧʦʿʘʚʠʣʦ ʤʥʦʛʦ ʠʜʝʿʘ, ʦʨʛʘʥʠʟʦʚʘʣʠ ʩʤʦ ʙʨʝʿʥʩʪʦʨʤʠʥʛ ʩʘʩʪʘʥʢʝ.  

 

ʀ ʪʘʢʦ ʿʝ ʩʚʝ ʧʦʯʝʣʦ... ʈʘʟʛʦʚʘʨʘʿʫ˂ʠ ʦ ʠʜʝʿʘʤʘ ʜʦʰʣʠ ʩʤʦ ʜʦ ʟʘʢˀʫʯʢʘ ʜʘ ʩʝ ʚʝ˂ʠʥʘ 

ʫʯʝʩʥʠʢʘ ʙʘʚʠ ʧʨʦʙʣʝʤʠʤʘ ʜʝʮʝ ʠ ʤʣʘʜʠʭ ʫ ʩʘʦʙʨʘ˂ʘʿʫ. ɿʘʪʦ ʩʤʦ ʦʜʣʫʯʠʣʠ ʜʘ ʩʝ 
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ʧʦʟʘʙʘʚʠʤʦ ʩʪʘʨʠʿʠʤ ʫʯʝʩʥʠʮʠʤʘ ʫ ʩʘʦʙʨʘ˂ʘʿʫ. ʅʘʰʘ ʮʠˀʥʘ ʛʨʫʧʘ ʩʫ ʠʩʢʫʩʥʠ ʚʦʟʘʯʠ. 

ʀʜʝʿʘ ʿʝ ʜʘ ʩʝ ʫʪʚʨʜʠ ʢʦʣʠʢʦ ʩʫ ʫʧʦʟʥʘʪʠ ʩʘ ʧʨʘʚʠʣʠʤʘ ʩʘʦʙʨʘ˂ʘʿʘ ʠ ʢʦʣʠʢʦ ʩʫ 

ʫʧʦʟʥʘʪʠ ʩʘ ʠʟʤʝʥʘʤʘ ɿʘʢʦʥʘ. ʋ ʪʫ ʩʚʨʭʫ ʩʤʦ ʥʘʧʨʘʚʠʣʠ ʪʝʩʪ. ʊʝʩʪ ʩʝ ʩʘʩʪʦʿʠ ʦʜ 18 

ʧʠʪʘˁʘ ʪʘʢʦ ʜʘ ʫʯʝʩʥʠʮʠ ʥʝ ʪʨʦʰʝ ʧʨʝʚʠʰʝ ʚʨʝʤʝʥʘ. ʇʠʪʘˁʘ ʥʠʩʫ ʪʝʰʢʘ, ʚʝ˂ʠʥʘ ʩʘ 

ʩʣʠʢʘʤʘ, ʫʢˀʫʯʫʿʫ˂ʠ ʠ ʜʚʝ ʨʘʩʢʨʩʥʠʮʝ. ʀʤʘʣʠ ʩʤʦ ʠ ʧʦʤʦ˂ ʧʦʣʠʮʘʿʘʮʘ ʢʦʿʠ ʩʫ 

ʟʘʫʩʪʘʚˀʘʣʠ ʚʦʟʘʯʝ ʜʦʢ ʩʫ ʥʘʰʠ ʫʯʝʥʠʮʠ ʧʨʝʜʘʚʘʣʠ ʪʝʩʪʦʚʝ. ʇʨʦʚʝʨʠʣʠ ʩʤʦ ʠ ʟʥʘˁʝ 

ʥʘʰʠʭ ʢʦʣʝʛʘ, ʨʘʜʥʠʢʘ ʥʘʰʝ ʰʢʦʣʝ.  

 

ʊʝʩʪʠʨʘʣʠ ʩʤʦ ʨʦʜʠʪʝˀʝ ʫʯʝʥʠʢʘ ʥʘʰʝ ʰʢʦʣʝ ʫ ʪʦʢʫ ʨʦʜʠʪʝˀʩʢʠʭ ʩʘʩʪʘʥʢʘ. 

 

3. ʀʩʪʨʘʞʠʚʘˁʝ 

ʀʩʧʠʪʘʥʠʮʠ ʩʫ ʧʦʜʝˀʝʥʠ ʫ 3 ʛʨʫʧʝ. ʇʨʚʫ ʛʨʫʧʫ ʯʠʥʝ ʩʣʫʯʘʿʥʦ ʦʜʘʙʨʘʥʠ ˀʫʜʠ ʢʦʿʝ ʿʝ 

ʧʦʣʠʮʠʿʘ ʟʘʫʩʪʘʚʠʣʘ (94 ʠʩʧʠʪʘʥʠʢʘ). ɼʨʫʛʫ ʛʨʫʧʫ ʯʠʥʝ ʥʘʩʪʘʚʥʠʮʠ. ʊʨʝ˂ʫ ʛʨʫʧʫ ʯʠʥʝ 

ʨʦʜʠʪʝˀʠ. ʋʨʘʹʝʥʦ ʿʝ 177 ʪʝʩʪʦʚʘ ʩʘ 18 ʧʠʪʘˁʘ. 

ʇʨʠʤʝʨ ʪʝʩʪʘ: 
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