	UČNI NAČRT PREDMETA / COURSE SYLLABUS

	Ime predmeta:
	MATEMATIČNI MODELI IN METODE V POSLOVNIH LOGISTIČNIH SISTEMIH

	Course title:
	MATHEMATICAL MODELS AND METHODS IN BUSINESS LOGISTIC SYSTEMS

	
	
	
	

	Študijski program in stopnja
Study programme and cycle
	Študijska smer
Study option
	Letnik
Year of study
	Semester
Semester

	LOGISTIKA SISTEMOV 2. stopnja
	
	2.
	4.

	SYSTEM LOGISTICS  2nd degree
	
	2.
	4.

	

	Vrsta predmeta (obvezni ali izbirni) / 
Course type (compulsory or elective)
	IZBIRNI

	
	COMPULSORY

	
	

	Univerzitetna koda predmeta / University course code:
	MAG

	

	Predavanja
Lectures
	Seminar
Seminar
	Vaje
Tutorial
	Klinične vaje
Clinical training
	Druge oblike študija
Other forms of study
	Samost. delo
Individual work
	
	ECTS

	28 a-P
12 e-P
	
	28 a-V
12 e-V
	
	
	100
	
	6

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	

	Nosilec predmeta / Course coordinator:
	BENJAMIN MARCEN

	

	Jeziki /Languages:
	Predavanja / Lectures:
	SLOVENSKI/SLOVENE

	
	Vaje / Tutorial:
	SLOVENSKI/SLOVENE

	
Pogoji za vključitev v delo oz. za opravljanje študijskih obveznosti:
	

	
Prerequisites for enrolling in the course or for performing study obligations:

	Pogoj za pristop k izpitu so opravljene obveznosti e-predavanj in e-vaj.
Zagovor raziskovalne naloge  je pogoj za pristop k izpitu.
	
	Completion of assignments in e-lectures and e-seminars is a prerequisite for taking the exam.
Presentation of research paper is a prerequisite for taking the exam.

	
Vsebina (kratek pregled učnega načrta): 
	
	
Content (syllabus outline):

	· Osnove teorije verjetnosti in verjetnostne porazdelitve.
· Regresija in napovedovanje v operacijskih raziskavah: 	
Predstavitev modeliranja z enostavno linearno regresijo in regresijsko premico, Predstavitev modeliranja z multiplo linearno regresijo, Primeri iz operacijskih raziskav.
· Napovedovanje časovno odvisnega povpraševanja: Določanje komponent časovnih vrst in dekompozicija, Model regresijske premice, Brownova metoda pri konstantnem trendu, Holtova metoda pri dodatnem linearnem trendu, Wintersova metoda pri dodatnem sezonskem trendu.
· Upravljanje zalog in stroški (deterministični in stohastični modeli za upravljanje zalog, povezava z napovedovanjem povpraševanja).
· Optimalno upravljanje zalog pri konstantnem determinističnem povpraševanju: Določitev optimalne naročilne količine, optimalnega časa naročila in optimalnega maksimalnega dovoljenega primanjkljaja (hipno ali postopno polnjenje, primanjkljaj je ali pa ni dovoljen).
· Pregled optimalnih strategij za upravljanje zalog pri stohastičnem povpraševanju.
· (Enoperiodični modeli in Newsboy problem,  Stohastični modeli pri zveznem pregledovanju stanja zalog, Stohastični modeli pri periodičnem pregledovanju stanja zalog).
	
	· Fundamentals of probability theory and probability distribution.
· Regression and forecasting in operations research:
Introduction to modeling with simple linear regression and regression line, Introduction to modeling with multiple linear regression, Examples from operations research.
· Forecasting time-dependent demand: Determination of time series components and decomposition, Regression line model, Brown's method for constant trend, Holt's method for additional linear trend, Winters' method for additional seasonal trend.
· Inventory management and costs (deterministic and stochastic models for inventory management, connection with demand forecasting).
· Optimal inventory management for constant deterministic demand: Determination of optimal order quantity, optimal order time and optimal maximum permissible shortage (instant or gradual replenishment, shortage is or is not allowed).
· Review of optimal inventory management strategies for stochastic demand.
· (Single-period models and the Newsboy problem, Stochastic models for continuous inventory control, Stochastic models for periodic inventory control).

	

Temeljni literatura in viri / Reading materials:

	Dragan, D. (2009). Upravljanje logističnih sistemov: visokošolski učbenik. Fakulteta za logistiko.
Dragan, D. (2009). Predstavitev optimalnih strategij za upravljanje zalog pri stohastičnem povpraševanju: interno dodatno gradivo za predmet Upravljanje logističnih sistemov (str. 48 f.). Fakulteta za logistiko.
Box, G. E. P., Jenkins, G. M., & Reinsel, G. C. (2008). Time series analysis: forecasting and control (4th ed.). Wiley / Sons.
Dragan, D. (2013). Stohastični procesi v logistiki: visokošolski učbenik. Univerza v Mariboru, Fakulteta za logistiko. https://fl.um.si/knjiznica/digitalna-knjiznica/e-knjige/.

	
Cilji in kompetence:
	
	
Objectives and competences:

	Cilji predmeta so:
· osvojiti in razumeti pojme in znanja s področja  matematičnih modelov in metod v poslovnih logističnih sistemih (PLS),
· pravilno identificirati probleme s tega področja in pridobiti znanja za konstrukcijo modelov in uporabo metod v PLS,
· razumeti mehanizme delovanja metod in modelov PLS, ter jih znati pravilno uporabiti za reševanje problemov,
· pridobiti znanja pravilne klasifikacije različnih problemov in zmožnosti uporabe pravilnih in ustreznih metod in modelov PLS za dani problem, 
· pridobiti razumevanje teoretičnih ozadij, nujno potrebnih za pravilno interpretacijo dobljenih rezultatov metod in modelov PLS in ocenitev njihove kakovosti, 
· pridobiti razumevanje fizikalnih in matematičnih mehanizmov v ozadju obravnavanih problemov in procesov v okviru PLS,
· se naučiti pravilno ovrednotiti ustreznost in kvaliteto uporabljenih metod in modelov PLS, ter znati pravilno uporabiti ustrezne metrike za testiranje njihove veljavnosti, 
· se naučiti pravilno interpretirati rezultate uporabljenih metod in modelov PLS ter pravilno podati sklepe na njihovi osnovi.   


Kompetence, ki jih pridobijo študenti:
· osvojijo teoretično znanje na področju matematičnih modelov in metod v PLS,
· poglobljeno razumejo matematične modele in metode v PLS,
· spoznajo in razumejo metrike na področju matematičnih modelov in metod v PLS,
· razumejo fizikalne in matematične mehanizme v ozadju matematičnih modelov in metod v PLS,
· rešujejo kompleksne probleme v logističnih sistemih s pomočjo matematičnih modelov in metod v PLS, 
· razumejo delovanje matematičnih modelov in metod v PLS, koristno tako v okviru tega, kot tudi drugih sorodnih predmetov.
	
	The aims of this course are:
· to acquire and understand concepts and knowledge in the field of mathematical models and methods in business logistics systems (BLS),
· correctly identify problems in this area and gain knowledge for the construction of models and the use of methods in BLS,
· understand the working mechanisms of ​​methods and models in BLS, and be able to use them correctly to solve problems,
· to acquire knowledge of the correct classification of various problems and the ability to use the correct and appropriate methods and models of BLS ​​for a given problem,
· to gain an understanding of the theoretical backgrounds necessary for the correct interpretation of the obtained results of methods and models in BLS and assessment of their quality,
· to gain an understanding of the physical and mathematical mechanisms behind the problems and processes discussed within BLS,
· learn to properly evaluate the adequacy and quality of the conducted methods and models of BLS, and to be able to correctly use the appropriate metrics to test their validity,
· learn to correctly interpret the results of the used methods and models of BLS ​​and to correctly draw conclusions based on these methods and models.

Competences acquired by students:
· acquire theoretical knowledge in the field of mathematical models and methods in BLS,
· have an in-depth understanding of mathematical models and methods in BLS,
· get to know and understand metrics in the field of mathematical models and methods in BLS,
· understand the physical and mathematical mechanisms behind mathematical models and methods in BLS,
· solve complex problems in logistics systems using mathematical models and methods in BLS,
· understand the working principles of mathematical models and methods in BLS, useful both within this and other related subjects.

	
Predvideni študijski rezultati:
	

	
Intended learning outcomes:

	Znanje in razumevanje:
Študent/študentka bo ob zaključku predmeta zmožen: 
·  obvladati raziskovalne metode, postopke in procese na področju metod in modelov PLS,
· samostojno znanstveno raziskovati na področju  metod in modelov PLS (tematika raziskovalne naloge se lahko glede na specifične zahteve razlikuje, v osnovi pa je predstavljen problem napovedovanja povpraševanja),
· uporabljati kvantitativne metode in modele PLS, 
· poglobljeno analizirati probleme in uporabljati pri tem sistemsko razmišljanje na tem področju,
· reševati probleme v poslovnih logističnih okoljih,
· pridobiti splošna in specifična znanja na področju metod in modelov PLS,
· integrirati različne koncepte kvantitativnih metod in modelov PLS, ki vodijo k inovativnim rešitvam obravnavanih problemov,
· kritično analizirati kompleksna znanja, koncepte, pristope in strategije k uporabi metod in načrtovanju modelov,
· sintetizirati informacije s področja metod in modelov PLS, ter prepoznati vrednosti znanja ali procesov z vidika predmeta in prakse.





Študijski rezultati se bodo preverjali (in merili) na različne načine, kot je to definirano v deležih (v %) pri načinih ocenjevanja.
	


	Knowledge and understanding:
The student will be able to:
· master research methods, procedures, and processes in the field of methods and models of BLS, 
· able for independent scientific research work in the field of methods and models of BLS (The topic of the research project may vary depending on specific requirements, but it primarily focuses on the problem of demand forecasting),
· understand the use of methods and models of BLS with the ability of in-depth problem analysis and systems thinking in this area,
· able to cooperate creatively in solving problems in business logistics environments,
· acquire general and specific knowledge in the field of methods and models of BLS,
· develop the ability to integrate various concepts in the field of methods and models of BLS, which lead to innovative solutions to the problems addressed,
· develop the ability to critically analyze complex knowledge, concepts, approaches, and strategies related to methods and models of BLS,
· able to synthesize information in the field of methods and models of BLS innovatively and recognize the value of knowledge or processes from the subject and practice perspective.

Study results will be checked (and measured) in different ways, as defined in shares (in%) in assessment methods. 

	
Metode poučevanja in učenja:
	

	
Learning and teaching methods:

	Predmet vključuje različne metode poučevanja in učenja, kot so: predavanja v klasični obliki, predavanja preko video predstavitev, filmov in webinarjev, predstavitve študentov in samostojni študij študentov. 

Predavanja: pri predavanjih študent spozna teoretične vsebine predmeta. Del predavanj se izvaja na klasični način v predavalnici, del pa v obliki e-predavanj (e-predavanja se lahko izvajajo na videokonferenčni način ali s pomočjo posebej v ta namen didaktično pripravljenih e-gradiv v virtualnem elektronskem učnem okolju).

Vaje: pri vajah študent utrdi teoretično znanje in spozna aplikativne možnosti. Del vaj se izvaja na klasični način v predavalnici, del pa v obliki e-vaj (e-vaje se lahko izvajajo na videokonferenčni način ali s pomočjo posebej v ta namen didaktično pripravljenih e-gradiv v virtualnem elektronskem učnem okolju).
	
	The subject includes various teaching and learning methods, such as: lectures in classical form, lectures via video presentations, films and webinars, student presentations and independent student studies.

Lectures: Students understand the theoretical frameworks of the course. Part of the lecture course is in a classroom while the rest is in the form of e-learning (e-lectures may be given via video-conferencing or with the help of specially designed e-material in a virtual electronic learning environment). 


Tutorials: Students enhance their theoretical knowledge and are able to apply it. Part of the seminar is in a classroom while the rest is in the form of e-learning (e-Tutorials: may be given via video-conferencing or with the help of specially designed e-material in a virtual electronic learning environment). 

	

Načini ocenjevanja:
	
Delež (v %) /
Share (in %)
	

Assessment methods:

	· Računski izpit.
· Teoretični izpit.
· Raziskovalna naloga.
	50%
20%
30%
	· Calculation exam.
· Theoretical exam.
· Research paper.



	Reference nosilca / Course coordinator's references:

	1. MARCEN, Benjamin, VUKMAN, Joso. On certain functional equation related to derivations. Open Mathematics. Jan. 2024, vol. 22, issue 1, str. 1-23, ilustr. ISSN 2391-5455.
2. FOŠNER, Maja, MARCEN, Benjamin. A new equation related to two-sided centralizers in prime rings. Aequationes mathematicae. 2022, [13] str. ISSN 1420-8903.  
3. FOŠNER, Maja, MARCEN, Benjamin, VUKMAN, Joso. On functional equation characterizing derivations. Communications in algebra. Sep. 2022, vol. 50, iss. 11, str. 1-11. ISSN 0092-7872.
4. FOŠNER, Maja, MARCEN, Benjamin, VUKMAN, Joso. On certain functional equation in prime rings. Open Mathematics. 2022, vol. 20, iss. 1, str. 140-152. ISSN 2391-5455.
5. FOŠNER, Maja, MARCEN, Benjamin, VUKMAN, Joso. On a functional equation characterizing two-sided centralizers in prime rings. Periodica mathematica Hungarica. 2022, [14] str. ISSN 1588-2829.
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