MUWHWCTEPCTBO HayKM 1 BbICLLEr0 06pa3oBaHms Poccuiickoit deaepaumm

®efiepasibHOe rocyapCTBeHHOE OI04KeTHOe 06pa3oBaTe/lbHOE YUPEXKAEHNE BbICLLErO
06pasoBaHus «CeBepo-OCETUHCKMIA TOCYAapCTBEHHBIN YHBEPCUTET UMeHN KocTa
JleBaHOBMYa XeTaryposa»

(PrBEOY BO «COIY»)

NMPOIrPAMMA

BCTYNMUTE/bHbIX UCTbITAHUI MO MHOCTPAHHOMY SI3bIKY (aHFIMIACKWIA S3bIK) OCHOBHOM
006pa3oBaTeNbHOI NPOrpamMMbl BbICLLErO 06pa30BaHs - NPOrpaMmbl NOArOTOBKY
Hay4YHO-MeAarornyecknx Kaapos B acrnmpaHType

O6nacTb HayKun 2. TeXHUYECKME HayKM
HayuHas crneumanbHOCTb:

2.7J1. BUOTEXHOMOI MW NULLIEBLIX NPOAYKTOB, NIEKAPCTBEHHBIX U GMOMOrMYECKM
aKTVBHbIX BELLECTB

Bnaavkaskas 2024



1. O6n1acTh NpUMEHEHHUsI H HOPMATHBHbIE CCHIIIKH

[IporpamMma BCTYNUTENBHOTO WCHBITAHUA CHOPMHUPOBAHA HA OCHOBE (perepalibHbIX
rOCYAAapCTBEHHBIX OOpa30BaTEeNbHBIX CTAaHIAPTOB BBICIIETO OOpPa3OBaHUS 1O NPOrpaMMam
CHELHUAINTETA WA MaruCTPaTyphlL.

2. CTpyKTYpa BCTYNHTEJIbHOT0 HCTIBITAHHUS

dopma TPOBENEHUs: BCTYMHUTENbHbIE WUCHBITAHUA MO AUCLUIUIMHE HHOCTPAHHBIN SI3BIK
(aHrnmiickmil). DK3aMeH MO IUCLHUIUIMHE WHOCTPAHHBINA SI3bIK (QHTJIMICKHI) B YCTHOH (opme
OYHO WJIN TUCTAHLIMOHHO.

BosmoskHbIE (OpPMBI IPOBENEHUS HK3aMEHA!

1. B TpapnumonHoit opme yCTHO.
2. B nuctaHIMOHHOH (pOpMe YCTHO € MCIIOJIb30BAaHUEM OHJIAMH PEeCypCcoOB

DK3aMeH BKJIFOYAET B ce0s TpH 3a0aHust:

Nsyuarommee 4TeHWe OPUTHHANBHOTO TekcTa mno crnenuaimbHOocTH. O6BeM 1500-2000
MEYaTHbIX 3HAKOB. Bpems BbimojHeHUss padotel — 45—-60 munyT. @opma mpoBepKu: mepenaya
U3BJICUCHHOH WHQOPMAILIMN OCYINECTBJISIETCS HA HMHOCTPAHHOM sI3bIKe (TyMaHUTapHBIE
CHEeLHAIBHOCTH ) MITH HA si3bIKe 00yUueHHs (€CTeCTBEHHOHAYYHbIE CIIEIIHAIbHOCTH).

Bernoe (mpocmotpoBoe) utenne mybmunucTiHdeckoro tekera. Oovem — 1000 meuaTHBIX
3HakoB. Bpems BbmonHeHuss — 2-3 muHyThl. POpMa NpPOBEPKH — Iepenada HU3BJICHEHHOHN
UHpOPMALIMK HAa WHOCTPAHHOM s13bIKe (I'yMAaHHUTApPHBIE CIIELUAIBHOCTH) M Ha SI3bIKE OOyUeHUs
(ecTeCTBEHHOHAYYHbBIE CIIELIUAIBHOCTH).

becena ¢ sk3ameHaTopaMu Ha HMHOCTPAHHOM sI3bIKE IO BONPOCAM, CBSI3aHHBIM CO
CHEUAIbHOCTHIO ¥ HAYYHOH pabOTOM MOCTYMAKOIETO.

Bonpoce! BCTYNHTENBHOIO 3K3aMeHA:
OO6pazen Omera aJist FK3aMeHa

1. Read, translate and retell the text.
2. Render the article.
3. Speak of your scientific interests.

3. Conep:kaHue BCTYNHTEILHOI0 IK3aMeHA

Ne HanmenoBanne paznenalConeprkaHue paszaena (MOIyJIs)

n/m (Momyst)

Monyis 1 M3yuaroinee yreHuel3ydaroniee  4TeHHEe  OPUTMHAJIBHOIO  TEKCTa
OPUTHHAILHOTO TekcTa mnocnennanbHocTi. O6beM 1500-2000 meuaTHBIX 3HAKOB
CIEL[HAJIbHOCTH.

(ITpunoxenue 1)

Monynb 2 [TpocMoTpoOBOE yreHnelberioe (MPoOCMOTPOBOE) UTeHHE ra3eTHOro Tekcra. O0bvem
Tekcta Ha uHOCTpaHHOM- 1000 mnewatHBIX 3HAKOB. Bpems BbImonHeHus — 2-3
SI3BIKE. MUHYTBl. DOpMa MNpPOBEPKU — TNepedadya HU3BJICUCHHOM

(ITpunoxenue 2)

UHpOpPMALIMKM HAa WHOCTPAHHOM sI3bIKe€ (TyMaHHUTapHbIE
CHEeIMATBHOCTH).

Monyib 3

becena ¢ skx3aMeHaTOpamy|
Ha HHOCTPAHHOM A3BIKE.

becena ¢ 5k3aMeHaTopaMM Ha WHOCTPAHHOM SI3BIKE IO
BOIPOCaM, CBSA3AHHBIM CO CICLHUAIBHOCTBIO U Hay‘IHOfI
paboToii aciupanTa (COMCKATENs).

Jlutepatypa



I/ISI[aHI/ISIMeCTO

No HasBanue IABTOpD Bun W3JTaHMS,
(MoHOTpadusi, [M34ATENbCTBO, TOJ U3JAHUS,
muccepTanus, — [KOJ-BO CTPAHMLL
yueOHHK,
yuebHoe
nocobue u 1p.)

a) OCHOBHas UTEpATypa

Professional English|Gillian D. Brown and[Yuebnoe CUP, 2009.
1. jin Use. Sally Rice. nocobue
Urenne wu mepeoaPyomosa M.T. CripaBOYHUK M.:ACT, 2010.
HAy4HOU
ITUTepaTyPHL.
Ulekcuko
rpaMMaTUYECKU
2. [CIpaBOYHHK.
AHIJIO-pyCCKUe Munbsip-benopyuesa [YueOHo- M.: ®aunTa. Hayka, 2010.
000OpPOTHI Hay4dHOUA I1. METOANYECKOE
3. |peun. nocodue
Longman AdvancedMark Foley, DiannelYuebuoe Pearson Longman, 2010.
4. [Learners’ Grammar. [Hall. nocodue

0) NOTIONHUTEIBHASI TUTEPATYPA

1. Learn to Listen, Listen toRoni S.Lebauer. [YueGuoe mocobue [Pearson Longman, 2010.
Learn. Academic
Listening and  Note-
Taking. Books 1 and 2.
2. [IpakTuueckuit kypcKamsnoBa T. I'.  [VueOHHK M.:  Jom  CnaBsHCKOH
AHTJIUMCKOTO SI3BIKA. Kauru, 2005
3. Teopus wu  npaktukayleBunkas T. P.|YueOHoe mocoOue [KHHra mOCTyNHa Ha CaiTe:
nepesona ¢ aHrauiickoro®@urepman A. M. translations.web- 3.ru
SI3bIKA HA PYCCKUI
4. OcuoBbl  Teopun  ubpeyc E.B. Y4eOHOe mocoOne [KHMra JOCTYIHA Ha caire:
MPaKTUKA TepeBoAa ¢ translations.web-3.ru
PyccKOro  si3blka  Ha
AHTJTMHACKUI
B) CioBapu
1. Longman GrammarDouglas Biber, StigCnoBapb Pearson Longman, 1999.
of  Spoken andJohansson, Geoffrey
Written English. Leech, Susan Conrad,
Edward Finegan
2. [HossIii anrno-Mromep B.K. CroBapb M3n-B0 «Pycckuil s3bIK» —
YCCKHI CJIOBAphb. M.: Pyc.s13., 2000.
3. Macmillan  English| Michael Rundell CioBapb Macmillan Publishers Limited,
Dictionary for 2007.
advanced Learners.
4. [Longman LanguagelAddison Wesley/CrnoBapb Longman Group UK Limited,
Activator. Longman. 2008.
Ba3bl  naHHBIX, HMHQOPMALMOHHO-CIIPABOYHBIE W  MOHCKOBbIE  CHCTEMbI



Hanmenosanue [IpuHannexHoc|Anpec caiita CeeneHus o Kon-Bo [Xapakrepuctu
OBC b OBC npaBooOyasarene ToYeK  [Ka I0CTyIa
ocTyna
"YHuBepcUuTeTCKast CTopoHHsIs http://www. 000 «Hexc+1000 be3muMuTHBII
Oubmmoreka online" biblioclub.ru Menua»
1000
7000
(DJIeKTPOHHAS CTopoHHsIs https://dvs.rsl.ru ([ @I'BY "PI'B" 10 touexbe3nuMUTHBIN
Ooubnmorexa nocTymna
nuccepTanui B
PIT'b (3B PTb) MUTATBHO
M 3aie
Hb
cCory
< KoncynbranTCTOpOHHSS http://www. 000 «HHCcTUTYT
CTyI€HTa» studmedlib.ru/  [mpobnem 400 xapTbe3TMMHUTHBINA
yTIpaBICHHUS nocTymna
BIPaBOOXPaHEHHUE
V>
Hayunast ~ snekTpoHHasCTOPOHHSSA 000  "HayunasKon-Bo
Obubmmoreka eLibrary.ru http://elibrary.ru  pnekTpoHHas nocTynoBbe3TMMHUTHBIN
Ooubnmnorexa” He
OTrpaHuye
HO
Polpred.com CTopoHHSsIs http://polpred. 000 «(ITOJITIPE/IKon-Bo |[be3muMUTHBIN
0630p CMU com CripaBOYHUKH MOCTYIIOB
He
OrpaHuy

IIpunoxenne 1

1.

Introduction

Texcrol aas uzyuawimero yrenus (Bonpoc Ne 1 oniera)

Typical food-processing companies have a twostage production process. The first stage
consists of processing the product with typical activities such as mixing or heating to change
basic food ingredients into basic products. Production can be continuous, but batch-like
processes are also frequently encountered. The second stage changes a homogeneous product
into a packaged discrete product—often customer-specific—ready for (consumer) use. Mostly,
these two stages are distinct in a number of ways, e.g., with respect to the labour intensity, the
level of capacity utilization, the magnitude and influence of set-ups, and the production rate. In
order to find production sequences that are optimal for each stage and to compensate for
differences in production rates, the two stages are generally separated by tanks or silos that
temporarily store the unpacked, basic product. Typical examples can be found in the dairy
industry (Lu” tke Entrup et al., 2005), the production of beverages (Fey, 2000), the tobacco
industry (Van Dam et al., 1998), or the production of breadcrumbs (Van Donk, 2001). Due to the
different nature of the two stages, managing the intermediate storage is necessary to find a
balance between opposing demands. The processing stages might prefer long production runs
and a specific sequence (like from light to dark colours or from low to high fat), while the
packaging stage groups and sequences production based on packaging sizes and aims at
combining orders for one customer. Moreover, tanks are usually limited in number and size, as
high investments are involved for this type of storage facilities. The time of storing an unpacked
product is limited by its shelf life. A main complication is, however, that usually the number of




products exceeds the number of tanks. Storing a product is thus more than just allocating a
production batch to an arbitrary tank. On the one hand, availability of products for packaging is
needed, leading to the wish to fill as many tanks as possible with basic product. On the other
hand, availability of empty tanks is required to enable continuous processing in the first stage of
the production process. Planners tend to believe that building extra tanks is the solution for this
problem, but, as said before, that is expensive. What makes this situation even more complex is
the fact that market demands can be different among products.

Renzo Akkerman. Product prioritization in a two-stage food production system with
intermediate storage. Int. J. Production Economics 108 (2007) 43-53

2
Allocation policies

This prioritization often results in fixed assignments— or dedication—of storage to the
prioritized product. In this paper, we specifically look at the effects of allocation policies for
storing products in tanks, based on product prioritization. The literature in operations
management hardly pays attention to this important decision area. The aim of this paper is to
address the effect of prioritization of a product versus treating all products equally. An important
result of the prioritization is a specific type of storage allocation: the permanent allocation,
further addressed as dedication, of a tank to a prioritized product. This type of storage allocation
can also be found in situations where production is hybrid make-toorder (MTO) and make-to-
stock (MTS), which is quite common in the food-processing industry (Soman et al., 2004). In
those situations, the decision to make a product to stock or to storage is mainly based on its share
in the product mix; high-volume products are normally MTS, and lowvolume products MTO
(see, e.g., Youssef et al., 2004). However, this decision can also be forced on the company by
market demands. Therefore, we specifically investigate the effects of prioritization by means of
dedication policies for various shares of a product in the product mix. With the present study we
are able to assess the overall effect on system’s performance of dedicating a tank for low-
demand and high-demand products that get prioritized to be delivered within a relatively short
lead time. The overall contribution is to better understand the intermediate storage in typical
food-processing companies in order to improve planning and scheduling in such situations and to
improve decision making with respect to the required number of tanks. In general, the situation
with intermediate storage can be assessed using a common performance measure like lead time.
There are two specific effects of interest: blocking and starvation. Blocking refers to the non-
availability of storage tanks for finished product which has to wait in the processing stage, while
starvation means idle capacity in the packaging stage due to nonavailability of basic product. For
instance, in the situation described in this paper, blocking happens if a batch is produced in the
first stage, but no intermediate storage tank is available for the product.

Renzo Akkerman. Product prioritization in a two-stage food production system with
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3
Background

In the food-processing industry, reducing lead times is becoming increasingly important
as improved customer service is important, especially when dealing with powerful food retail
chains (see, e.g., Meulenberg and Viaene, 1998). Das and Abdel- Malek (2003) also investigate
the effects of a varying lead time in a supply chain on flexible delivery. They state that lead
times are one of the main causes for supplier—buyer grievances in a supply chain. As such,
reducing lead times creates more pressure on these relationships in the supply chain. Lead time
reduction also relates to the current interest in hybrid MTO-MTS production systems (see, e.g.,



Huiskonen et al., 2003; Soman et al., 2004). For the food-processing industry, a significant share
of the production is customer-specific, which often results in a large MTO part in their
production system. The reducing lead times interfere with these policies, as it is no longer
possible to produce the required product from raw materials within this lead time. The answer
usually lies in the storage of certain basic products, which can be packaged for customer-specific
orders. This results in a hybrid MTO-MTS system at the intermediate storage. In the literature
on hybrid MTO-MTS systems (see Soman et al., 2004, for an overview) demand characteristics
(e.g., the share of the product in the product mix) are mostly used to determine whether products
should be made to order or to stock. As Soman et al. (2004) also argue, other market
characteristics are often ignored. In our study, we focus on one specific characteristic: lead time.
A short lead time requires MTS at the intermediate storage level and prioritization of the product
to be able to meet the required lead time. This is closely related to the work of Sox et al. (1997),
who denote this required lead time with their service window. Sox et al. (1997) then prioritize
the MTO products to ensure a good overall customer service. They also note that when the
service window becomes very short (compared to the average flow time of the factory),
prioritization degrades performance. In our study, the reason for prioritization and dedication is
the fact that the required lead time (or service window) is shorter than the average flow time of
the factory. Therefore, we explicitly aim at investigating the effect of prioritization and
dedication (and treating all products equally with flexible storage allocation as the alternative
policy) on the performance of a production process.
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4
Production model
Next to the prioritization of a product, dedicated storage in the intermediate storage
facility is also required to meet the demand. In the literature, we see that several papers address
intermediate storage in scheduling. Most papers develop techniques to incorporate these storage
tanks in mathematical, mostly MILP-based, scheduling models (e.g., Belarbi and Hindi, 1992;
Ha et al.,, 2000; Rajaram et al., 1999; Yi et al., 2000). In the majority of these papers, the
distinction between dedicated and flexible storage is mentioned and considered in the techniques
developed. However, this distinction is assumed to be predetermined and known. While the
decision to dedicate a storage tank or not is not explicitly discussed, the literature pays some
attention to the issues of dedication and flexibility in a qualitative sense. The main objection
against dedication of storage tanks might be the loss of flexibility. One might assume that
without dedicated storage, assigning products to tanks is easier and results in higher performance
of the overall production system. If each product has its own tank, assignment is even easier.
However, in food processing, the number of products usually exceeds the number of storage
tanks, so only a partial dedication is possible. In the literature, dedication has hardly been
discussed, but flexibility (as being its natural opposite) has been extensively treated. The main
question seems to be how much flexibility should be added, as it is assumed that flexibility and
flexible equipment are more expensive. For instance, Jordan and Graves (1995) develop
principles on the benefits of process flexibility. One of the main outcomes is that a small amount
of flexibility can have almost the same benefits as total flexibility. In other words, after a certain
flexibility is reached, there are rapidly decreasing benefits when adding additional flexibility.
This argument might be transformed for dedication of storage tanks by posing that removing
some flexibility could initially be relatively harmless to production performance. However, this
is less likely in situations where only a small number of storage tanks are available, as the
dedication of one of those tanks removes a significant amount of flexibility.
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Deterministic analysis
To explore the described system, we will perform a deterministic analysis of the
behaviour of the simplest system configuration (K % 2 storage tanks and N %4 3 basic products)
that still enables us to study the effects of dedication for several scenarios with different product
shares for the dedicated product. Two storage tanks are needed to be able to distinguish between
dedicated and flexible storage; three products are the minimum to have more than one product in
the flexible storage. For the sake of simplicity, all possible variability (in order arrivals,
processing times, packaging times) is ignored and we assume a utilization of 100%, which we
achieve by setting the order arrival rate equal to the production capacity. 4.1. Dedication for a
product with a share of 33% The first scenario we analyse is that of equal demand for all
products. In Fig. 2, two excerpts from Gantt charts illustrate the system behaviour. For policy F,
we see that a cyclic production pattern emerges, which only needs one of the two storage tanks.
The second Gantt chart in Fig. 2 shows that this situation changes dramatically when policy D is
implemented. Several important aspects in this chart are (i) the possibility to package orders for
product 1 from intermediate storage; (i1) the occurrence of blocking at the batch processor due to
unavailable flexible storage; and (ii1) the fact that two storage tanks is getting restrictive, while
only one was needed in the flexible case. This results in an unbalanced situation, characterized
by an increasing backlog of orders in the long run. Here, we assume that a storage tank is
dedicated to a product that only represents a small fraction of the product mix. Reduced lead
times in the supply chain might be the main reason. Fig. 3 shows partial schedules for policies F
and D for a situation where product 1 covers 10% of the product mix, and products 2 and 3
together cover the additional 90%. For policy F, the schedule is still cyclic in nature, albeit that
the cycle is getting rather large. In principle, products 2 and 3 are alternating, with one batch of
product 1 being produced every 10 batches. For policy D, we see that indeed the demand for
product 1 can be met in a package-to-order fashion. However, this again results in blocking
effects at the batch processor, and significant starvation effects at the time the dedicated tank
needs to be refilled.

Renzo Akkerman. Product prioritization in a two-stage food production system with
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IIpuaoxenne 2.
IIpecca
(TeKCcThI AJI1s1 MPOCMOTPOBOIO YTeHHs1 — Bonpoc Ne2 Guera)

Ne 1.
Bin Laden son’s wife joins British legion

Zaina Bin Laden, 56, has supported the services charity with cash donations for at least
five years.

She said last night: “Whoever my father-in-law was, a good cause is a good cause.
Charity is a big part of my life.”

Zaina — previously known as Jane Felix Browne — married the terror mastermind’s son
Omar in 2007 a month after she met him on a trip to Egypt’s pyramids.


















