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Talis Juhna

Dr. sc. ing., akadémikis
RTU zinatnu prorektors

Zinatne ir viens no RTU attistibas storakmeniem,
tapéc meés augstu vértéjam studentu iesaisti pét-
niectbd jau pirmajos studiju gados. Man ir patiess
lepnums par mUsu studentu interesi un pétijumu
rezultatu kvalitati. Daliba zinatniskaja konferencé ir
iespéja parbaudit spéjas un interesi turpinat karjeru
zinatne.

Paslaik zinatné notiek paaudZzu maina, tapéc aicinu
studentus, kas savu nakotni vélas saistit ar pétnie-
cibu, uzrunat RTU profesorus un pétniekus par ie-
spéjam iesaistities pétniecibas projektos. Praktiska
pieredze pétniecibd ir nozimiga, ja ndkotné planojat
staties doktorantorad. Pétniecibas prasmes un kritis-
ka domasana jums dos prieksrocibas ari tad, ja kar-
jeru turpindsiet industrija, kura aizvien vairak pieaug
pieprasijums péc pétniecibas un attistibas specidlis-
tiem.

Novélu visiem gUt jaunas idejas no $i rakstu kraju-
mal
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Madara Kristidna
Glinka

ArhitektOras fakultate,
magistra studiju 2. studiju gads

ILGTSPEJIGU SOCIALO MAJOKLU
ATTISTIBA PILSETVIDE

Darba vaditgja:
Dr. arch. profesore Sandra Treija

IEVADS

\V

Arilgtspéjigu bivniecibu ir iespéjams uzlabot to cilvéku dzives, kam tas nepiecieSams
visvairdk, pieméram, socidlajos majok|os. Viens no veidiem, ka to izdarTt, ir veicinat
daudzstavu koka éku bUvniecibu, uzlabojot pilsétvides télu ar arhitektiras palidzibu.

Meérkis
Definét pamatprincipus ilgtspéjigas dzivojamads vides veidosanai socidlo majok|u
konteksta.

DARBA GAITA VAI
METODOLOGIJA

\V

Pétijuma apkopota un analizéta informacija par socidlo majok|u lomu pilsétvidg, to
téla un arhitektdras ietekmi uz iedzivotajiem. Tapat apkopoti un analizéti nosaciju-
mi socidlo majoklu integrésanai starp citiem majoklu tipiem, veikta izpéte par ma-
joklu finansésanas iespéjam Latvija un analizéta ar tému saistitd likumdosana un
normativie akti. Ir izpétita socidlo majoklu tipologija un Tstenotie projekti Eiropa,
analizétas sagaidamas prieksrocibas, problémas un lidzsingjie kavékli socidglo ma-
joklu izveidé R1ga, ka art noskaidrots nozares ekspertu viedoklis par So tematu.

Lai veiktu $os uzdevumus, izmantotas taddas metodes ka kontentanalize (literatGras
par ilgtspéjigiem socidlajiemm majokliem apkoposana, sistematizacija un analize),
sociologiska metode (intervijas ar nozares specidlistiem), socialo majok|u Rigd ap-
sekoSana dabd un Latvija un arvalstis realizétu socidlo majok|u projektu salidzinosa
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analize. Pétijuma laika iegUtos rezultatus un strukturizéto informaciju iesp&jams iz-

mantot turpmaku praktisku vadliniju izstradei diplomprojekta veidosanai.

REZULTATI

\V

Rezultata ir noskaidrots, ka, integréjot socialos majoklus pilsétvidé, to psihoemocio-
nala ietekme uz cilvékiem ir ievérojama. Veidot Sos majok|us ka galveno konstrukciju,
izmantojot koku, ir ne tikai ekologiski, bet ari ekonomiski izdevigi. Sis un citas pé&tiju-
ma iegUtas atzinas tiks izmantotas turpmak diplomprojekta izstrade.

Atsauces

(1]

(6]

All Stacked Up: Student Housing
With Wooden Modules in Hamburg.
Detail. [Cited 21.03.2020.] https://
www.detail-online.com/artikel/all-
stacked-up-student-housing-with-
woodenmodules-in-hamburg-31927/
Anderson, C. What Is Affordable
Housing? ARCHHIVE Books, 2019.
175 p. ISBN 1645-70-415-7. https://
www.bdcnetwork.com/steely-
resolve-carnegie-mellon-university-
fuels-pittsb urghs-post-industrial-
reinvention

Baltijas majoklu pieejamibas indekss.

Swedbank. [Citets 01.03.2020.]
https://www.swedbank-research.
com/latvian/baltijasmajoklu/2019/
g4/index.csp

Koka arhitektiiras prieksrocibas.
Northouse. [Citets 02.03.2020.]
http://northouse.lv/koka-majas-
koka-arhitekturas-prieksrocibas/
Latvijas nacionalais attistibas plans
2021.-2027. gadam. Parresoru
koordinacijas centrs. [Citéts
21.03.2020.] https://www.pkc.gov.
lv/sites/default/files/inline-files/
NAP2027galaredakcija.pdf
Low-Rise and Multi-Storey Housing.
Swedish Wood. [Cited 21.03.2020.]
https://www.sw edishwood.com/

building-with-wood/construction/a_

variety_of_wooden_structures/

(8]

9

single_family_houses_and_multi_
storey_buildings/

Majoklu politika. Ekonomikas
ministrija. [Citéts 02.03.2020.]
https://em.gov.lv/lv/aktuali/
majoklu_politika/

Markstrom, E. Use of Wood Products
in Multi-Storey Residential Buildings:
Views of Swedish Actors and
Suggested Measures for an Increased
Use. Taylor & Francis Online,

2019. [Cited 02.02.2020.] https://
www.tandfonline.com/doi/full/
10.1080/17480272.2019.1600164
Ministru kabineta 2017. gada

11. aprila noteikumi Nr. 201
“Grozijumi Ministru kabineta

2015. gada 30. junija noteikumos

Nr. 333 “Noteikumi par Latvijas
buvnormativu LBN 201-15 “Bivju
ugunsdros$iba””. Buivniecibas valsts
kontroles birojs. [Citéts 21.03.2020.]
https://bvkb.gov.lv/sites/default/
files/20170616_buvvaldem_vugd.pdf

[10] Reality Check: What is Affordable

Housing? BBC News. [Cited
02.03.2020.] https://www.bbc.com/
news/business-38067626

[11] The Rise of Wooden Skyscrapers.

Deutsche Welle. [Cited 02.03.2020.]
https://www.dw.com/en/the-rise-
of-wooden-skyscrapers/a-43267745
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Aigars Ondzulis

BUvniecibas inzenierzinatnu fakultate,
magistra studiju 1. studiju gads

ENERGOEFEKTIVA PIEEJA GAISA
ESOSO CIETO DALINU KONTROLEI
TIRTELPAS

Darba vaditdgjs:
Mag. sc. ing. asistents Rendrs Millers

IEVADS

NV

Piesarnojums un baktérijas nelabvéligi ietekmé gaisa kvalitati, kas ir svariga liela-
kajai dalai mUsdienu apstrades ripniecibas. Produktu raZoSana un procesi, kas gist
labumu no gaisa piesarnojuma kontroles, ietver tadas nozares ka mikroelektronika,
avidacija, farmacija, medicinas iekartu razosana un ekspluatdacija, veselibas apripe
un partikas nozare. Ja nav nodrosinati tiri apstakli, razoSanas procesi darbojas ne-
pareizi, gala produkti tiek piesarnoti, radot lielakus riskus tam, ka veidojas braki, ka
rezultatd pat k|Gstot bistami cilveku veselibai. Kliniskie pétijumi, kas veikti Eiropa
un ASV, ir apstiprindjusi, ka 80-90 % bakteériju piesarnotdju, kas bricés atrasti péc
operdcijam, nak no koloniju veidojosam vientbam, kas atrodas operaciju zales gaisa.
Strauji augosais pieprasijums péc tiram telpdm rdpniecibas un citds nozarés attie-
cigi ir radijis arT pieprasijumu péc kvalitativas informacijas saistiba ar tirtelpam un
tajas notiekosajiem procesiem, ka, pieméram, gaisd eso$o cieto dalinu veidosanos,
pdrvietosanos, ka art ietekmi uz cilvéka veselibu.

Meérkis un uzdevumi

Pétijuma meérkis ir apkopot un analizét datus par gaisd esosSo cieto dalinu piesar-

nojumu un ta izcelsmes avotiem tirtelpds, rodot energoefektivu pieeju gaisa esoso

cieto dalinu kontrolei.

Mérka sasniegsanai tika izvirziti Sadi uzdevumi:

1) iepazities ar zinatnisko literatdru par energoefektivu pieeju gaisa esoso cieto da-
linu kontrolei tirtelpds;

2) veikt monitoringu un datu apstradei nepiecieSamos mérijumus;

3) piemeklét risinGjumu gaisad esoso cieto dalinu kontrolei un ierobezosanai tir-
telpads.
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DARBA GAITA VAI
METODOLOGIJA

\V

Magistra darba ietvaros tika veikts pétijums, lai noteiktu gaisa esoso cieto dalinu
koncentraciju tirtelpds, izmantojot optisko dalinu skaitiSanas mérinstrumentu Fluke
985. Pétijuma objekts ir tirtelpds un operadciju zadlés gaisd esosas cietds dalinas, kuru
izmérs ir 0,3-10 um. Monitorings ietver no laika atkarigu koncentrdcijas tendencu
iegUSanu par gaisd esosajam cietajam dalindm un risingjumu izstradi tira telpd no-
tiekoSo procesu raditd piesarnojuma samazindsanai un novérsanai.

REZULTATI

\V

Gaisa esosas cietds dalinas tirtelpads rodas, galvenokart, periodisku emisiju rezulta-
ta no iekartam, personala, k& ari tiek ienestas no blakus telpa esosa piesarnojuma.
Pareizi izstradatas un lietotas laminaras plismas vai UCV sistémas galvend prieks-
rociba ir kontroléta gaisa plisma visad darbibas zond, ar sterilu gaisu noslaukot tieSo
tiro zonu, I1dz ar to samazinot ari persondla radito piesarnojumu. Pétijumiliecina, ka
Sada sistéma palidz samazinat SS/ par apméram 2 %, kas var skist neliels uzlabo-
jums, bet tam var bt nozimiga loma pacienta veselibas nodrosinasanai.

Veicot pasakumus, kas ierobezotu gaisa esoSo cieto dalinu nekontrolétu parvieto-
Sanos, iespéjams samazindt piesarnojumu vismaz par 88 %, pandkot atbilstibu ISO
7. tirtelpu klasei.

Atsauces

[1] Kristian, K. (2018). Operating Diseases: 5, 553-561.

(2]

Theatre Ventilation System Design.
Health Estate Journal: 72, 5.
Bischoff, P.,, Kubilay, Z., Allegranzi, B.,
Egger, M. (2017). Effect of Laminar
Airflow Ventilation on Surgical Site
Infections: A Systematic Review and
Meta-Analysis. The Lancet Infectious

https://doi.org/10.1016/S1473-
3099(17)30059-2.

ISO 14644-1:2015, Cleanrooms

and Associated Controlled
Environments - Part 1: Classification
of Air Cleanliness by Particle
Concentration.
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Andris Kivlenieks

BOvniecibas inZenierzinatnu fakultate,
bakalaura studiju 5. studiju gads

STABVEIDA VIDES OBJEKTU
AUTOMATISKA UN
PUSAUTOMATISKA ATPAZISANA
NO LAZERSKENESANAS PUNKTU
MAKONA

Darba vaditdgjs:
Bc. eng. Maris Rugelis

IEVADS

NV

Tika izvélétas tris programmatiras. Pétijuma tika mekléti péc iespéjas atbilstosaki
parametri objektu atpazidanas precizitates uzlabosanai. legUtie rezultati salidzina-
ti starp programmatdram un ar lauka mérijumiem, ka ari vértéta to saderiba ar
ADTI likuma noteiktajam precizitatém.

Meérkis

GUt priekstatu par rezultatiem, ko sniedz programmatiras, kas |auj automatiski vai
pusautomatiski atpazit stabveida vides objektus no aerolazerskenésSanas un mo-
bilas lazerskenésanas punktu makona, un analizét atpazito objektu patiesumu un
precizitati.

DARBA GAITA VAI
METODOLOGIJA

vV

Péc programmatiru izpétes darba veikSanai tika izvélétas tris |azerskenésanas
punktu makonu apstrades programmatidras: Orbit GT, Survey Control Center R13
un TerraScan. Tika izvéléti tris nelieli skenétie posmi ar saméra augstu punktu bli-
vumu (50-1500 punkti/m?) un viens aerolazersken&jums ar vidéju punktu blivumu
(50-150 punkti/m?), jo prieksizpété tika novérots, ka no aerolazersken&juma pun-
ktu makona lielakajai dalai programmatdru ir problémas atpazit objektus. Turpmak
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|azerskenéjumu punktu makonos ar programmatiram tika automatiski vai pus-
automatiski mekléti noteiktu izméru un parametru stabveida objekti, sistematis-
ki mainot parametrus, lai attiecigaja situdcija sasniegtu augstaku objektu atpazi-
Sanas un novietojuma precizitati. legUtie rezultati tika savstarpéji salidzinati. Tika
veikti arT lauka mérijumi apvidd, lai automatiski atpazito objektu novietojumu sali-
dzindatu ar uz lauka ar elektroniska tahimetra palidzibu iegUtajiem rezultatiem. Ta
rezultatad bija iespéjams teorétiski novértét automatiski atpazito objektu precizita-
tes atbilstibu ADTI likuma noteiktajam prasibam.

REZULTATI

\V

Dazado algoritmu specifikas dé| mobilas [azerskenésanas punktu makonos augsta-
ka stabveida objektu atpazisanas precizitate bija 85 %, aeroldazerskengjuma - 25 %.
Automatiski atpazito stabu atrasands vietas kloda, salidzinot ar lauka mérijumiem,
vidéji bija 10-15 cm horizontalaja plakné.

Atsauces

[1] Georg Vosselman, Hans-Gerd Laser Ranging an Scanning
Maas, Airborn and Terestrial Laser Principles and Processing, Florida,
Scanning, Dunbeath, 2011. Boca Raton, 2009. ISBN 978-1420-05-
ISBN 978-1904-44-587-6. 142-1.

[2] Jie Shan, Charles K. Toth, Topografic
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Yana Grishchenko

BOvniecibas inZenierzinatnu fakultate,
magistra studiju 1. studiju gads

LIELAS JAUDAS SEZONALAS
SILTUMENERGIJAS UZKRASANAS
POTENCIALA IZPETE SILTUMA
CENTRALES

Darba vaditagja:
Dr. sc. ing. docente Lana Migla

IEVADS

\V

Atkariba no uzglabdsanas laika prasibam izskir istermina siltuma uzkrasanas sis-
tému, kam siltuma akumuléSana notiek no dazam stundam lidz vienai nedélai, un
ilgtermina uzkrasanas sistému, kur siltuma uzkrasana ilgst vairakus ménesus. Radi-
tdjs, kas novérté saules kolektoru sistémas lietderibu, ir solara frakcija, kas ir saules
sistémas siltuma devums kopégja siltumenergijas bilancé. Izmantojot saules kolek-
toru plantaciju kopd ar Tstermina siltumenergijas uzkraSanas sistému, var sasniegt
10-20 % saules devuma kopéja siltumenergijas bilancg, bet saules kolektoru siste-
ma kopd ar sezondlo siltumenerdijas uzkrasanas sistému var palielinat saules devu-
mu I1dz 50-70 %, kas ir efektivs risindjums, samazinot fosilo kurindmo izmanto$anu
un art CO, izmeSanu.

Mérkis un uzdevumi

Zinatniska darba mérkis bija izpétit lielas jaudas sezonadlds uzkrasanas sistémas ie-

tekmi uz saules siltuma energijas izmanto3anas potencidlu centralizétaja siltumap-

gadeé. Izvirzitd hipotéze: aizvietojot esoso virszemes akumuldcijas tvertni ar sezona-

|as siltumenergdijas pazemes tehnologiju, saules siltuma devumu var palielinat par

30 %

Pamatojoties uz izvirzito mérki, tika uzstaditi $adi uzdevumi:

® izpétit zinatnisko literatlru par izmantotdm sezondlds uzkrasanas tehnologi-
jam;

® izpétit zindtnisko literatdru par eso$am lielas jaudas siltuma centralém, kurds
izmanto sezonalas uzkrasanas sistémas;

® uzmodelét siltumenergijas uzkrasanas sistemu;

® balstoties uz iegUtajiem rezultatiem, izstradat priekslikumus.
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DARBA GAITA VAI
METODOLOGIJA

\V

Pétijuma praktiskas dalas sakuma tika iegita un apkopota informacijas par péta-
mo objektu, kas ir saules kolektoru plantacija un virszemes akumulacijas tvertne
Salaspill. Dati apstradei tika sanemti no SIA “Salaspils Siltums". Praktiskds dalas
turpindjuma ar TRNSYS modeléSanas programmu palidzibu tika izveidots saules
kolektoru plantacijas modelis, kur esosa virszemes akumuldacijas tvertne tika aizvie-
tota ar sezondlo uzkrasanas sistému, kas tika atlasita ka piemérotdkd, analizéjot
zin@tnisko literatdru. Sim modelim tika veikta simulacija, kuras rezultata tika no-
teikts, kd mainds sistémas saules siltuma devums. Darba nosléguma tiks veikti se-
cindjumi un, balstoties uz praktiskas dalas secingjumiem, tiks izstradati priekslikumi
uznémumam, ka uzlabot eso8ds saules kolektoru sistémas lietderibu.

REZULTATI

\V

Balstoties uz veikto literatdras analizi, var secinat, ka, lai paaugstinatu saules sis-
témas siltuma devumu, virszemes akumuldcijas tvertnes vietd jaizmanto sezondlas
siltumenergijas uzkrasanas sistéma. No cetram eksistéjoSajam sezonalds uzkra-
Sanas sistémam vispopuldrdkais risindjums ir tvertnes siltumenergijas uzkrasanas
sistéma. Kad tvertne ir pilntbd izoléta, izpildTjjuma nav bitiskas atskiribas, vai uzkra-
Sanas sistémair pilntbd izbOvéta zemé vai tikai dalgji, jo siltuma zudumi atskiras par
mazdk nekd 10 %. Jo lieldks ir sistémas apjoms, jo zemakas ir izmaksas uz sistémas
1mé.

Atsauces

[1] Bai, Y., Wang, Z., Fan, ], Yang, M., With Seasonal Heat Storage. Solar
Li, X., Chen, L., Yuan, G., & Yang, ]. Energy, 84(4), 612-623. https://doi.
(2020). Numerical and Experimental org/10.1016/j.solener.2009.05.013
Study of an Underground Water Pit [3] Bauer, D., Marx, R., & Driick, H.
for Seasonal Heat Storage. Renewable (2014). Solar District Heating for
Energy, 150, 487-508. https://doi. the Built Environment Technology
org/10.1016/j.renene.2019.12.080 and Future Trends Within the

[2] Bauer, D., Marx, R., Nufdbicker- European Project Einstein. Energy
Lux, J., Ochs, F., Heidemann, W., Procedia, 57, 2716-2724. https://doi.
& Miiller-Steinhagen, H. (2010). org/10.1016/j.egypro.2014.10.303

German Central Solar Heating Plants
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Vladislavs Baranovs

BOvniecibas inZenierzinatnu fakultate,
magistra studiju 1. studiju gads

BETONA ATKRITUMU RECIKLESANA:
RECIKLETA UDENS IZMANTOSANA
BETONA RAZOSANA

Darba vaditdgjs:
Dr. sc. ing. profesors Aleksandrs Korjakins

IEVADS

NV

Betons ir viens no visplasdk izmantotajiem celtniecibas materialiem pasaulé (péc
Odens). Kopéjais sarazotais apjoms 2019. gada bija aptuveni 3,3 miljardi kubikmet-
ru. Gatava jauktd betona razosanas laikd dazddos posmos pastav ievérojams dau-
dzums svaiga betona atkritumu - 70-150 miljoni kubikmetru visd pasaulé katru
dienu. Svaigu betona atkritumu apglabdsana ir izraisijusi sabiedribas satraukumu
ta milzigd daudzuma un biologiski nenoardama rakstura dél. Tapéc ir |oti liela prob-
lema - ko dartt ar Siem atkritumiem.

Viens no variantiem ir reciklét to attiriSanas iekartas, kas rada reciklétu (péléko)
Odeni. Loti lielu problému rGpnicdm izraisa tas, ka recikléetam 0denim ir paaugsti-
nats pH [imenis, turklat ta sastava ir elementi, kas pasliktina betona kvalitati.

Mérkis un uzdevumi

Darba galvenais uzdevums un meérkis: izpétit, ka reciklétais 0dens ietekmé betona
iestradajamibu, stipribu un izturibu, ka ar? atrast veidu, ka reducét recikléta ddens
ietekmi uz betona iestraddjamibu un stipribu.

DARBA GAITA VAI
METODOLOGIJA

vV

1. lzpétit, no ka sastav reciklétais Odens.
® Kadi materiali ir recikléeta ddens sausaja atlikuma?
® Kada lieluma dalinas ir recikléta ddens sausaja atlikuma?
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2. lIzpétit, ka reciklétais Gdens ietekmé betona iestradajamibu.
3. Noteikt, ka reciklétais Udens ietekmé betona spiedes stipribu.
4. Atrast piedevas, lai uzlabotu ar reciklétu Gdeni uzmaisita betona iestradajamibu.

REZULTATI

\V

1. Tika noteikts, ka recikléts Odens sastdv no kvarca dalindam, kuru izmérs ir ap
0,04 mm.

2. Arrecikletu Udeni uzmaisits betons zaudé iestraddjamibu 1,5 reizes atrak neka ar
tiru Odeni uzmaisits betons.

3. Recikléts OUdens samazina betona spiedes stipribu (péc 28 spiedes rezultatiem)
vidéji par 3 MPa.

4. lzmantojot dazada veida piedevas, var sasniegt, ka ar reciklétu Gdeni uzmaisita
betona iestradajamiba ir tikpat laba ka ar tiru Gdeni uzmaisttam betonam.

Atsauces

[1] Tizuka, A., Sasaki, T., Honma, Recycling Plant and Simultaneous
M., Yoshida, H., Hayakawa, Y., Production of Calcium Carbonate.
Yanagisawa, Y., Yamasaki, A. Pilot- Chem. Eng. Commun. 2017; 204:
Scale Operation of a Concrete Sludge 79-85.
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Margita Rudzate

BOvniecibas inZenierzinatnu fakultate,
bakalaura studiju 4. studiju gads

TERRESTISKAS UN MOBILAS (SLAM)
LAZERSKENESANAS TEHNOLOGIJU
SALIDZINAJUMS

Darba vaditdgjs:
Mag. sc. ing. Vladislavs Jamkins

IEVADS

NV

Viena no izplatitakajam un precizakajam lazerskenésanas metodém ir terrestiska
|azerskenésana, tacu ne visds situdcijas td ir piemeérota vai iespéjama, tapéc tiek
mekléti alternativi risingjumi. Viens no tiem ir mobila |azerskenésana, izmantojot
dronu, kas balstita uz SLAM (simultaneous localization and mapping) tehnologiju.

Meérkis
Salidzindt un analizét punktu makonus, kas iegGti ar SLAM tehnologiju (mobila la-

zerskené$ana) un terrestisko |lazerskenésanu (statiskd |azerskenésana), vertikalai
Sahtai, izmantojot CloudCompare programmatiru.

DARBA GAITA VAI
METODOLOGIJA

vV

Tika veikta lazerskenésSana 40 m garai vertikalai Sahtai (objektam), izmantojot da-
zadas skenésanas metodes.

Terrestiska lazerskenésana tika veikta ar kompanijas "FARO" lazerskeneri Focus
S70, kura precizitate #1 mm. Tika izvietotas vairdkas fiksétas stacijas un péc datu
pécapstrades iegUts kopigs punktu makonis. SkenéSana patéréja aptuveni 3 stun-
das, tadu sagatavosands darbi — staciju nostiprinasana, drosibas nodrosinasana
utt. — prasija papildu laiku.

Mobila lazerskenésana tika veikta, izmantojot kompanijas "Emesent” izstradato pro-
duktu Hovermap, kas balstas uz SLAM tehnologiju - vienlaicigu objekta lokalizaciju
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un kartésanu. Lazerskenésana tika veikta ar Hovermap HF1 skeneri, vienlaikus meéri-
jumi tika saglabati sistéma un talak nodoti drona autopilotam. Izmantojot specialu
algoritmu un sanemtos datus, nepdrtraukti tika veikti aprékini, kas nodrosina sisté-
mas darbibu arT bez pieejas GPS. Skeneris tika piestiprinats “DJI" dronam Matrice
270 V2, kas spéj sajust un izvairities no nekustigiem mérkiem. Nosléguma tika iegUts
punktu makonis, kas tika Jeoreferencéts, izmantojot tris saistpunktus. Tika apgal-
vots, ka iegUto datu precizitate ir £5 cm.

Datu savstarpéjai salidzinagSanai un analizei tika izmantota 3D punktu mdkona re-
digésanas un apstrades programma CloudCompare. Salidzindsanai tika izmantoti
dati ar Sahtas posmu ~17.8 m garuma.

REZULTATI

Vv

Tika aprékinati attalumi starp punktu makoniem, rezultata 5 cm robeza ieklaujas
73 % datu. Lielakas novirzes, visticamak, izraisija, tas, ka starp abu metoZu lieto-
Sanu ir ménesa starpiba, kuras laika darbi objektd, pieméram, klints brucinasana,
turpindjas.

Neraugoties uz to, ka terrestiskajai lazerskenésanai ir augstdka precizitate, SLAM
tehnologija ir atraka un efektivaka metode mérniecibas darbiem groti pieejamas,
neaizsniedzamas un bistamas vietds. Ar $o metodi skenésanu var veikt gariem ver-
tikaliem objektiem, tuneliem, tuvu konstrukcijam, ka ari ta labdak piemérota grum-
bulainu virsmu attélosanai.

Atsauces

[1] M.F.Norazman and N. M. Thamrin, [2] M.].Olsen, “Putting the Pieces

“Landmark Scanning by Using
Infrared Sensor for Simultaneous
Localization and Mapping
Application,” in 2018 IEEE 14th
International Colloquium on Signal
Processing & Its Applications (CSPA),
Batu Feringghi, 2018, pp. 145-149.

Together - Laser Scan Geo-
Referencing,” LIDAR Magazine, vol. 1,
no. 2, 2011.

Emesent. [TieSsaisté]. Pieejams
https://www.emesent.io/company/
[Skatits 15.04.2020.].
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Martins Suta
BOvniecibas inZenierzinatnu fakultate,
magistra studiju 1. studiju gads

TEMPERATURAS SADALIJUMS

UN SPIEDES STIPRIBAS
SAMAZINASANAS SKIEDRBETONA
KONSTRUKCIJAS PAAUGSTINATAS
TEMPERATURAS IETEKME

Darba vaditdiji:

Dr. sc. ing. vadosais pétnieks Vitalijs LUsis,
Mag. sc. galvenais konstrukciju projektétadjs
Janis Kamars

IEVADS

NV

Teérauda skiedrbetons arvien biezak tiek izmantots nesosds horizontalds platneés,
pieméram, gridas uz paliem un parsegumos, ka ari vérojama tendence skiedrbetonu
izmantot ari vertikalas platnveida konstrukcijas. Tomér nesosSajam konstrukcijam
tiek izvirzitas art ugunsnoturibas prasibas, kas [1dz Sim térauda skiedrbetona kons-
trukcijam nav pladi pétitas. Sada veida pétijumi ir salidzinodi maz vairgku iemes-
lu dél. ParbauZu rezultatus ietekmé petama objekta izmeéri, tadé| vislabak ir pétit
konstrukciju tas pilna izmérda. Tomér $adu konstrukciju izveide un parbaude ir |oti
darga, tas sadas parbaudes nelauj veikt pietiekamos apjomos. Savukart maza iz-
méra parbaudamie paraugi nesniedz botisku informaciju par konstrukcijas uzvedibu
un var uzradtt krasi atskirigus rezultatus salidzindjuma ar lielaka izméra paraugiem.
Lidzas visai vajam zinaSanam par Skiedrbetona izmantoSanu nesosajas konstrukci-
jas Latvija neizpétita konstrukciju uzvediba uguns ietekmé botiski kavé $T materiala
pilnvértigu izmantosanu.

Mérkis un uzdevumi

ST darba pétijuma mérkis ir izpétit uguns un augstas temperatiras ietekmi uz

spiedes stipribu Skiedrbetona konstrukcijd, salidzindt temperatiras sadalijumu

Skérsgriezuma ar citu pétnieku iegUto un tradiciondlu stiegrbetonu. Darba mérka

sasniegsanai tiek izvirziti $adi vzdevumi:

1) iepazities ar esoso literatGru un pétijumiem par augstas temperatiras ietekmi
uz térauda Skiedrbetonu;

2) sastadit planu pilnizméra térauda skiedrbetona parseguma un sienas ugunsno-
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turibas parbaudes veiksanai;
3) veikt pilnizméra térauda skiedrbetona platnu ugunsnoturibas parbaudi;
4) veikt parbaudito konstrukciju Skérsgriezuma detalizétaku analizi;
5) veikt izgatavoto paraugu stipribas parbaudes;
6) veikt iegUto parbauzu rezultdtu apkoposanu, analizi un izdarit secindgjumus.

DARBA GAITA VAI
METODOLOGIJA

\V

Pétijuma gaita tika izveidotas vairdkas pilnizméra skiedrbetona konstrukcijas, kas
reprezenté sienas un parsegumus. Pilnd izméra konstrukcijas dazdados tas dzilumos
tika ievietoti termopari temperatiras nolasiSanai. Konstrukcijas tika pak|autas
ISO 834 uguns attistibas ltknei un méritas konstrukcijas deformacijas, to palielina-
Sands atrums un temperatiras sadalijums konstrukcijas biezuma. Péc konstrukciju
atdzesésanas to platném tikai izzagéti kubi (apméram 150 mm x150 mm x180 mm)
un sijas (@pméram 150 mmx180 mm x600 mm) turpmaku parbauzu veikanai. 57
darbaietvaros sijas tiks pdrbauditas ar sklerometru relativas stipribas pa konstruk-
cijas biezumu sadalijuma noteikSanai. Kubi tika sazagéti sikakos paraugos (apmé-
ram 25 mmx25 mmx25 mm) un parbauditi spiedé.

REZULTATI

\V

Péc eksperimentdlo datu apstrades secindts, ka konservativiem pienémumiem ie-
spé&jams izmantot ACI276R doto temperatiras sadalijumu &kérsgriezuma. Skiedr-
betona konstrukcijas ir iespéjams izveidot art R240 gadijuma, pretéji citu autoru
aprakstitajam. Darba rezultata iegitas térauda Skiedrbetona skérsgriezuma tem-
peratdras sadalijuma Iknes.

Atsauces

[1] Suta, M.Skiedrbetona ar dazadam noturibas parbaude. BiivinZenieris,
piedevam salturibas novértésana, 102-106, 2019. ISSN 1691-9262.
Bakalaura grada un inZeniera [3] Eurocode 2: Design of Concrete
kvalifikacijas valsts parbaudijuma Structures - Part 1-2: General Rules
darbs, RTU, Riga, 2017. - Strucutral Fire Design.

[2] Krasnikovs, A., Suta, M., Kamars, [4] ACI216R-89, Guide for Determining
J. Skiedrbetona ugunsslodzes un the Fire Endurance of Concrete
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BOvniecibas inZenierzinatnu fakultate,
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464. SERIJAS DAUDZDZIVOKLU
DZIVOJAMAS EKAS DINAMISKO
PARAMETRU IZPETE

Darba vaditdja:
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IEVADS

NV

Nesoso konstrukciju monitorings ietver dazadu sensoru izmantoSanu un balstas uz
to, ka konstruktivie bojajumi vai stavokla izmainas ievérojami maina konstrukciju
Tpasibas. MUsdiends konstrukciju bojajumu noteikdanas metodes ar mérki noteikt
konstrukcijas ar dazadu veidu bojajumiem vai nelabvéligu iedarbibu piesaista arvien
vairak uzmanibas. Tiek veikti arvien jauni pétijumi par konstrukciju bojajumu ietekmi
uz dinamiskajiem parametriem. Konstrukciju monitorings seviski aktuals ir ékam,
kuru kalposanas laiks ir pietuvojies projektétajam ekspluatacijas terminam.
Konstrukciju dinamiskie parametri ékas bdvniecibas un ekspluatacijas laika tiek pa-
klauti vairakiem ietekméjosSiem faktoriem. Parametru izmainas var tikt fiksétas,
gan izmantojot galigo elementu aprékinu modeli, gan nosakot ar mérinstrumentiem
redlai ékai dabd. Viena atseviska dinamiskd parametra izmainas un novirzes ietek-
mé arl pdréjo parametru izmainas, tdpéc, nosakot attiecigo izmainu un izmantojot
parametru savstarpéjo korelacijas pazimi, var noteikt ari, kadas izmainas progno-
z&éjamas citiem parametriem. Dinamiskie parametri mainds aréjo ierosinatadju ietek-
mé, un ietekmes mérs ir atkarigs no katra ierosinataja specifikas.

Mérkis un uzdevumi

Pétijuma meérkis ir veikt dinamisko parametru izpéti 464. sérijas daudzdzivok|u dzi-
vojamadm ékam atkariba no ékas konstrukciju stinguma un robeznosacijumu izmai-
nam.

Darbam tiek izvirziti $adi galvenie uzdevumi:

1) veikt konstrukciju monitoringa pétijumu gaitas un attistibas izpéti;

2) izveidot galigo elementu references aprékinu modeli un aprékinu mode|us ar vai-
rakiem dinamisko parametru ietekméjosiem faktoriem un salidzinat dinamisko
parametru izmainas atkariba no ietekméjosiem faktoriem — starpsienu, jauniz-
veidoto durvju ailu, gruntsddens un grunts slanu ietekmes;
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3) novértét dinamisko parametru noteikSanas iespéjas 464. sérijas daudzdzivok|u
dzivojamai ékai dabad, ka arT nepiecieSamo sensoru izvéli SHM metoZzu lietoSanai.

DARBA GAITA VAI
METODOLOGIJA

\V

Pétijuma teorétiskaja dala tika veikta konstrukciju monitoringa pétijumu gaitas un
attistibas véstures izpéte, ka arT analizéti pétijumi par dinamisko parametru izmai-
nam atkariba no dazadiem ietekméjosiem faktoriem.

Skaitliska eksperimenta dala tika izveidots 464. sérijas daudzdzivoklu dzivojamas
ékas aprékina modelis un noteikti dinamiskie parametri atkariba no dazadam iz-
maindm konstrukcijas un tds pamatné, izmantojot galigo elementu datorprogram-
mu aprékinus. Aprékinu modeli tika pétita nenesosSo starpsienu, jaunizveidoto dur-
vju ailu, gruntsddens un grunts slanu ietekme uz dinamiskajiem parametriem. Tika
salidzinatas ékas dinamisko parametru izmainas un veikti secingjumi par faktoru
ietekmi uz dinamisko parametru vértibam - frekvencém un svarstibu formam.
Pétijuma eksperimentadlaja dala tika apsekota 464. sérijas dzivojama éka un veikti
fona vibraciju ieraksti ar mériekartam "MMF" vibrometru VM-STRUC+ Ver.1.9.0. un
USB pasierakstosu akselerometru X6-1A un GCDC MEL-x2. Tika iegUti mérijumu dati
un novértéta nepiecieSamo sensoru izvéle konstrukciju monitoringa metozu lietosa-
nai.

REZULTATI

\V

Gruntsddens limenis mainds sezondli, un atkariba no gadalaika ir novérojami lime-
na kapumi un kritumi. Konstrukciju passvarstibu frekvence palielinds gruntsodens
[Tmena krituma gadijuma, savukart limena kdpuma gadijuma frekvence samazinds.
Gruntsddens [imenu svarstibas visvairak ietekmé parvietojumu Z virziend. Izmainas
dinamiskajos parametros novérojamas, jo ar Udeni piesdtindtas grunts elastibas
modulis atskiras no nepiesatindtas grunts elastibas modula vértibam, un lidz ar to
mainds arT pamatu atsperes stingums, kas ietekmé dinamiskos parametrus.
Nenesosas starpsienas galigo elementu aprékinu modeli visbiezak netiek ieklautas.
Tomér vairaki pétijumi ir pieradijusi, ka art $is konstrukcijas ienem nozimigu lomu
ékas kopéja stabilitates un stinguma nodrosinadsana. Starpsienu ietversana apreki-
nu modeli palielina kopéjo konstrukciju masu, un I1dz ar to izmaina arT passvarstibu
frekvences. Lielakas izmainas dinamiskajos parametros novérojamas parvietojuma
Z ass komponentes virziena.

Lidzigi ka gruntstddens limena svarstibas, arl grunts sastdvs ietekmé pamatu
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atsperes stingumu vértibas. Tomér $aja gadijuma pasdsvarstibu frekvendu vértibu
izmainas ir lielakas. Pagsvarstibu frekvendu vértibas mainas atkaribd no pamatu
horizontalo un vertikdlo atsperu vértibam. Frekvencu vértiba pieaug straujak, ja
mainds horizontdlo atsperu stingums, savukart vertikalo atsperu stinguma izmai-
nas passvarstibu frekvendu vértibu ietekmé mazak.

Konstrukciju monitoringa passvarstibu frekvenéu un svarstibu formu izmainas lie-
cina par konstrukciju bojajumu. Durvju ailu izveidi neso$ajd siend var uzskatit par
konstrukcijas bojajumu vai vajindjumu. Svarstibu formas izmainas grafiski labak at-
spogulo konstrukcijas bojajumu. Tas ir ka indikators bojajumam, tomér nenosaka
bojajuma precizu atrasands vietu, jo maksimala svarstibu formas novirze novéroja-
ma ékas zemako konstrukciju lTmenT.

Vislielakas izmainas ékas dinamiskajos parametros sniedz grunts sastdva paramet-
ri un Tpatnibas. Nenesoso konstrukciju ietekme ir krietni mazdka, savukart grunts-
Udens limena svarstibu un jaunizveidoto durvju ailu ietekme dinamisko parametru
noteikSand ir vismazadka. Preciza grunts sastdva parametru novértéSana aprékinu
modelT sniedz precizdkas dinamisko parametru vértibas, kas atbilst redlai situacijai
daba.

Konstrukciju monitoringa viena no galvenajam problémam ir aprékinu modela un
redldas eékas dabad iegito parametru nesakritiba. lemesli Sai nesakritibai var bit da-
zadi atkariba no ietekméjosiem vides faktoriem, aprékinu mode|a specifikas, ka art
redlai situacijai daba. Dinamisko parametru mérijumu veikSanai nepiecieSams iz-
mantot éku, kurai blakus ir spécigaks ierosindtajs atbilstosi izvélétajam instrumen-
tam.
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IEVADS

NV

Sis pétijums lauj apskatit ne tikai to, ka aprékina geometriskas formas un materia-
la stipribas palielingjumu mérka sasniegsanai, bet art to, ka izveidot jaunu hibrida
kompozita paneli, kas varés kalpot ka aizvietotajs dargajam CLT hibridam kompozi-
tam, ne tikai nezaudéjot, bet arl parspéjot to nestspéja.

Mérkis un uzdevumi

Kopéjais mérkis ir izveidot paraugus ar palielindtu nestspéju, izmantojot cementa

izlidzinoSo kartu augsslant. Lai sasniegtu meérki, tiek izvirziti $adi darba uzdevumi:

1) koka un betona savienosanas tipu apskats, analize un izvéle paraugu veidosanai;

2) aprékina metodikas apkopojums;

3) aprékina metodikas parbaude, izmantojot laboratorijas mazgabarita paraugu
testéSanas eksperimenta gaitd iegUtos rezultatus;

4) hibrida kompozita elementa GEM model|a izveide;

5) parbaudit iespéju palielinat liekto koka un betona elementa nestspéju;

6) analizét pétijuma gaitd iegitos rezultdtus un veikt secindgjumus.

DARBA GAITA VAI
METODOLOGIJA

vV

Eksperimentali, veicot mazgabarita paraugu testésanu, nosaka maksimalo ver-
tikalo parvietojumu un graujoSo spéku. Aprékina metodiku parbauda, izmantojot
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eksperimentad iegUtds vértibas. Galigo elementu metodi pietuvina mazgabarita pa-

raugu testésanas redlajiem apstakliem.

REZULTATI

\V

Izvirzita hipotéze bija patiesa, ta palidzéja veidot jaunu liekto koka kompozita ele-
mentu ar mazdaku materidla patérinu neka CLT hibrida kompozitam, turklat, veicot
parbaudi pie otrd robezstavokla, vertikalais parvietojums bija gandriz vienads.
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ERGONOMISKAS PRASIBAS ANALIZE
MACIBU IESTADES TIMEKLA VIETNES
IZSTRADE

Darba vaditdja:
Dr. sc. ing. asociétd profesore
Natalija Prokofjeva

IEVADS

NV

Veicot ergonomijas analizi timekla lapai, ir iespéjams identificét skers|us, kas ro-
das lietotdjiem ar dazadiem traucéjumiem. So &kérslu novérsana var uzlabot arfcitu
lietotaju pieredzi, jo tiek veikta lapas lietojamibas un saprotamibas izvértésana.
Kameér jebkurai timekl|a lapai ir rekomendéta $ada analize, valsts iestades lapam,
ka, pieméram, macibu iestadém, $ads process bUtu javeic obligati. Ja iedzivotajam
svariga informacija atrodas aiz Siem skérsliem, tad bez citu palidzibas ving nespés
tai piek|ot.

Meérkis
Izvértét valsts macibu iestades timek|a lapas pieejamibu un, vadoties péc interna-

cionalam vadlinijam, veikt uzlabojumus un tehniskus risindjumus minétaja timekla
lapa, lai padaritu informaciju taja pieejamaku visiem lietotajiem.

DARBA GAITA VAI
METODOLOGIJA

vV

Identificét problémas, ar kuram saskaras timek|a lapu lietotadji.

Izvéleties vadlinijas, kas tiks izmantotas ka kritériji lapas novertgjumam.
Definet, kadas tehnologijas tiks izmantotas, lai atrastu pieejamibas problémas.
Analizét macibu iestdades lapu pirmkodu pieejamibas trokumiem.

PwnN 2

42



5.
6.

Izstradat alternativu lapas uzbdvi, kas novérs pieejamibas problému rasanos.

Izpétit lietotdaju pieredzi un viedokli par veiktajam izmainam timek|a lapa.

REZULTATI

\V

Analizétaja timek|a lapa bija vairaki kritiski pieejamibas prasibu parkapumi. Vado-
ties péc WCAG vadlinijam, bija iespéjams ar automatisku analizes riku palidzibu
konstatéet timekla lapas problémas elementus. Augstaku prasibu ievérosanai par
lapas satura pieejamibu tomér ir vajadziga individuala analize.

Izstradatajiem lapas risingjumiem vél ir javeic lietderibas testi ar mérka demografi-
ju, lai izvertétu to praktisko lietojumu.

Atsauces
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doi.org/10.1016/j.procs.2012.10.031
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[Tiessaisté]. 2020. [Skatits
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Usability Testing. [TieSsaisté]. The
Europa Web Guide. [Skatits 2020.
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https://wikis.ec.europa.eu/display/
WEBGUIDE/05.+Usability+testing
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KOMUNIKACIJU STARP
MIKROPAKALPOJUMIEM
SALIDZINOSA ANALIZE

Darba vaditdgjs:
Dr. sc. ing. asociétais profesors
Pavels Rusakovs

IEVADS

NV

Mikropakalpojumu arhitektirai mUsdiends bieZi vien tiek dota prieksroka, gan par-
ejot no monolita arhitektdras, gan uzsakot projektu no jauna. Pamatojums ir tads,
ka mikropakalpojumu arhitektira spéj atrisinat daudzas problémas un ierobezo-
jumus, ko rada monolita pieeja. Tas ir iespéjams, jo, realizéjot mikropakalpojumu
arhitektdru, atkaribas tiek izolétas un samazinatas. Savukart vaju saistibu nodro-
Sina neatkarigo mikropakalpojumu esamiba. Neskatoties uz to, ka mikropakalpo-
jumi darbojas neatkarigi, zindma méra starp tiem bieZi notiek komunikacija. Tapéc
atbilstosa starppakalpojumu komunikacijas tipa un izpildes plismas izvéle ir viens
no pamatiem dalito sistému projektésana. Darba tiek apskatiti mikropakalpojumu
komunikacijas veidi, tiek piedavati kritériji un faktori, péc kuriem izstradataju ko-
manda varés izveléties piemérotdko tipu, un salidzinati esosie risindjumi mikropa-
kalpojumu komunikacijas 1stenosSanai. Darba autore apraksta komunikacijas veidus,
to pamatprincipus un lietoSanas gadijumus.

Darba tiek pétiti un salidzindti esosie risinajumi katram komunikacijas veidam. Bal-
stoties uz izvirzitajiem kritérijiem, bUs iespé&jams izveléties sistémas arhitektirai un
vajadzibam atbilstoso risindjumu komunikacijas Tstenosanai.

Meérkis un uzdevumi
Meérkis ir salidzinat esoSos risindjumus mikropakalpojumu komunikdcijas Tstenosa-
nai un veikt secin@jumus par to stiprajam un vajajam pusém.
Lai sasniegtu izvirzito mérki, ir nepiecieSams veikt $adus uzdevumus:
® apskatit mikropakalpojumu komunikacijas veidus;
izpétit sinhronds un asinhronds komunikacijas veidu lietoSanas iespéjas;

.
® izpétit arhitektlras stilus sinhronds komunikacijas 1stenosanai;
® izvirzit kritérijus arhitektdras stilu savstarpéjai salidzinasanai;
°

izpétit pieejas asinhronds komunikdcijas Tstenosanai;
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® izpétit zinojumu starpnieku pieeju;

® izvirzit kritérijus zinojumu starpnieku dazadu realizaciju salidzinasanai;

® secindt par iespéjamam vadlinijam komunikacijas starp mikropakalpojumiem is-
tenosanai.

DARBA GAITA VAI
METODOLOGIJA

\V

Bakalaura darba tika apskatiti mikropakalpojumu komunikacijas veidi un to lieto-
Sanas iespéjas. Izpétitas dazadas pieejas sinhronds un asinhrondas komunikacijas
isteno3anai. Noteikti faktori, péc kuriem vadoties, varétu salidzinat &is pieejas. Pa-
matojoties uz salidzindsanas rezultatiem, tika piedavatas vadlinijas komunikacijas
starp mikropakalpojumiem istenosanai.

REZULTATI

\V

Izpétiti mikropakalpojumu komunikacijas veidi un lietoSanas iespéjas. Apskatitas
sinhronds un asinhronds komunikacijas stiprds un vajas puses. lzvirziti un pamatoti
kritériji sinhronas komunikacijas arhitektdras stilu salidzinasanai.

Tiks izvéléts piemeérotdkais arhitektoras stils sinhronas komunikacijas Tstenosanai,
pamatojoties uz salidzindsanas péc izvirzitajiem kritérijiem. Tiks izpétitas dazadas
pieejas asinhronds komunikacijas Tstenosanai. Tiks salidzindti péc vairakiem kritéri-
jiem dazadas zinojumu starpnieku realizacijas, un izveidotd tabula palidzés izvélé-
ties projekta vajadzibam atbilstoSo zinojumu starpnieku.

Atsauces

[1] Bruce, M., Pereira, P. A. (2019) Microservices With Spring Boot
Microservices in Action. Manning and Spring Cloud. Packt Publishing
Publications (pp. 60-66). (chapter 6).

[2] Christudas, B. (2019). Practical [4] Pacheco, C. F. (2018). Microservice
Microservices Architectural Patterns and Best Practices. Packt
Patterns: Event-Based Java Publishing (chapters 7-11).
Microservices With Spring Boot and [5] Richardson, C. (2018). Microservices
Spring Cloud. Apress (pp. 105-113). Patterns. Manning Publications

[3] Larsson, M. (2019). Hands-On (chapters 2, 3).
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JAX-RS STANDARTA IZPETE TIMEKLA
PAKALPOJUMU IZSTRADEI

Darba vaditdjs:
Dr. sc. ing. asociétais profesors
Pavels Rusakovs

IEVADS

\V

JAX-RS ir populars Java standarts, kurs ienem treso vietu no visam paslaik izmanto-
jamam Java tehnologijam un palidz implementét REST principus timek|a pakalpo-
juma, bet situdcija ne vienmeér ir Sada bijusi. Pasa sakuma REST timekl|a pakalpoju-
mus Java programmeésanas valodad bija iespéjams izstradat, izmantojot Serviet API.
Servlet ir maza Java programma, kas darbojas timekla servert, turklat, izmantojot
So pieeju, ir iespéjams stradat ar HTTP protokolu zema Iimenit. Bet redlajos projek-
tos, lai implementétu nelielu programmatras funkcionalitati, tas prasa daudz liela
apjoma kodu, kurd griti orientéties, nemaz nerundjot par to, ka tada projektad ir
sarezditi ieviest jauno funkcionalitati, ka ari to uzturét.

2008. gada tika izveidots jaunais standarts, kuru nosauca par JAX-RS (Java API
For RESTful Web Serivces), lai atvieglotu REST timek|a pakalpojuma izstradasanu.
JAX-RS standartam ir daudzas implementacijas, $aja darba tiek apskatitas ¢etras:
Jersey, Restlet, RESTeasy un Apache CXF.

Mérkis un uzdevumi

Darbs tiek izstradats, lai izpétitu JAX-RS standartu timekla pakalpojumu izstradei
un atbildétu uz jautdjumu, kdpéc ir daudz dazadu realizacijas skaitu, vai tas ir vien-
karsi vienas un tds pasas implementadcijas, aiz kuram stav tikai marketinga zimogs,
vai absolUti dazdadas sistémas, kas izmanto JAX-RS standartu. Darba vuzdevumi:
izpétit pieejamus avotus par REST arhitektdras principiem;

noteikt JAX-RS standarta attistibas Tpasibas;

izpetit JAX-RS standartu abstrakcijas [Tmenr;

pamatot JAX-RS standarta eksistéjoso realizaciju izvéli;

izstradat testpieméru, izmantojot dazdadas JAX-RS standarta realizacijas;
salidzinat JAX-RS standarta realizdcijas un atrast tajas stiprds un vajas vietas.
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DARBA GAITA VAI
METODOLOGIJA

NV

Darba teorétiskaja dala tiks aprakstiti REST arhitektUras principi, tiks pétits JAX-
RS standarts un cetras standarta implementdcijas: Jersey, Restlet, RESTeasy un
Apache CXF.

Darba praktiskaja dala tiks izstradats testpiemeérs, izmantojot cetras apskatamas
standarta realizacijas, un salidzinatas standarta implementacijas péc pasa autora
izvélétajiem kritérijiem:

® integrdcijas iesp&jam ar servera puses tehnologijam;

® konfigurésSanas procesa;

® pakalpojumu drosibas;

® testéSanasiespéjam (vienibu testi, integradcijas testi).

REZULTATI

\V

Balstoties uz praktiskas dalas izpéti, tiks secinatas prieksrocibas un trokumi katrai
JAX-RS standarta realizacijai, ka armi bUs dota atbilde uz jautdjumu, ar ko implemen-
tacijas atskiras un vai atskiras vispar.

Atsauces

[1] Roy Fielding. Architectural Styles
and the Design of Network-Based
Software Architectures. 152 lpp

[2] JRebel. 2020 Java Technology Report.

Pieejams: https://www.jrebel.com/
blog/2020-java-technology-report

[skatits 20.03.2020.].

[3] Bill Burke. RESTful Java With JAX-RS
2.0. 2nd ed. 355 Ipp.

[4] Leonard Richardson, Sam Ruby.
RESTful Web Services. 409 Ipp.
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FOKUSETAS TIMEKLA
RAPULPROGRAMMAS IZSTRADE

Darba vaditdjs:
Dr. sc. ing. vadosais pétnieks Gints Jékabsons

IEVADS

\V

Timekla parmeklésana ta lield izméra dé| ir sarezgits un laikietilpigs process, bet
rezultatd tiek iegUts liels apjoms lietotdjam neaktudlas informacijas. Ka risingjums
3ai problémai tiek piedavats fokusétais rapulis. Saja darba tiek apskatits, kas ir ti-
mekla rapulis, fokusétais timek|a rapulis un ka klasisko timek|a rapuli parveidot par
fokuséto timekl|a rapuli.

Mérkis un uzdevumi

Darba meérkis ir izanalizét fokusétas timekl|a rapulosanas problému un taja lietoja-

mos algoritmus, izvértét un salidzinat to efektivitati un izstradat fokuséta timekla

rapula prototipu. Uzdevumi:

1) izvértét dazadus atvérta koda rapulus un izvéléties piemérotako;

2) apskatit dazadus klasificésanas algoritmus;

3) papildinat izvéléto rapuli ar klasificésanas algoritmiem, parveidojot to par foku-
séto rapuli;

4) demonstrét rapula darbibu redla vide.

DARBA GAITA VAI
METODOLOGIJA

NV

Darba gaita tika apskatiti un teorétiski aprakstiti klasiskie timek|a rapuli un fokusé-
tie timekla rapuli. Tika apskatiti vairaki atvértd koda rapuli Java valoda un izvéléts
viens, ko parveidoja par fokuséto rapuli, izmantojot teksta klasificéSanas algorit-
mus. KlasificéSanas algoritmi tika apmaciti, izmantojot apmacdmas datu kopas, un
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tika empiriski novértéta to efektivitate, izmantojot parpratuma matricas un F no-
vértéjuma méru. Tika demonstréta izstradata rapula darbiba, parmekléjot noteiktu
timek|a apgabalu.

REZULTATI

\V

Darba rezultata tika izstradats fokusétais timekla rapulis un demonstréta ta dar-
biba. Tapat tika izveidota mérka datu kopa algoritmu empiriskai novértésanai un
noteikts piemérotadkais algoritms.

Atsauces

(1]
(2]

Stormcrawler. http://stormcrawler.

net/

Chakrabarti, S. (2018). Focused Web
Crawling. In L. Liu, M. T. Ozsu (Eds.),
Encyclopedia of Database Systems

(pp- 1493-1501). New York: Springer.

Sossi Alaoui, S., Farhaoui, Y., and
Aksasse B. (2018). A Comparative

Study of the Four Well-Known
Classification Algorithms in Data
Mining. In M. Ezziyyani, M. Bahaj,
F. Khoukhi (Eds.), Advanced
Information Technology, Services
and Systems (AIT2S 2017). Lecture
Notes in Networks and Systems, vol
25. Springer, Cham.
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STEGANOGRAFIJAS IZPETE PDF
DOKUMENTOS

Darba vaditgjs:
Dr. sc. ing. asociétais profesors
Pavels Rusakovs

IEVADS

\V

Pateicoties PDF formata aspektiem, tas ir kluvis par vienu no bdtiskakajiem infor-
macijas apmainas veidiem [1]. Darba ietvaros pétitas vairakas steganografiskas
metodes un riki PDF formata failiem. Rezultata noteiktas efektivas un mazak efek-
tivas steganografiskas metodes un eksistéjosie risinajumi.

Meérkis

Analizét PDF formata iespé&jas steganografijas kontekstd, nosakot efektivas me-
todes un rikus. Rezultdts izmantojams, kad nepiecieSams glabat vai sGtit svarigu
informaciju PDF formata failos.

DARBA GAITA VAI
METODOLOGIJA

NV

Lai noteiktu steganografijas iesp&jas un rikus PDF formata dokumentiem, tika ana-
lizeéti zinatniskie raksti par tému un PDF formata specifikacija [2]. Informacija iegd-
ta no zinatnisko rakstu platformam IEEE Xplore Digital Library [3], ResearchGate
[4], Web of Science [5], SCOPUS [6], ScienceDirect [7] u. c. Pétijumu analizes rezul-
tatd izdalitas septinas PDF steganografijas metodes un tris steganografijas riki.
Papildus aprakstits algoritms slepenu datu drosibas maksimizésanai.

Izdalttas metodes tika analizétas, riki — analizéti un lietoti. R1ku lietoSanai izvéléti
pieci dazadi PDF redaktori, ar kuriem izveidots dokuments slepenu datu iegdsanai.
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IzdalTti 12 noteikti kritériji un to faktori, péc kuriem dokumentu ar slepeniem datiem
analizes rezultatd novertéti eksistéjosdie risindjumi, nosakot efektivakos. Planots
veikt aptauju efektiviem rikiem par slepeno datu klatbUtnes pamanamibu doku-
mentos, lai iegUtu vairak datu.

REZULTATI

\V

Pamatojoties uz pétijumu, noteiktas efektivas un mazak efektivas metodes un riki
PDF steganografijai.

Atsauces

(1]

(3]

H. Simin, S. Xingming, and F.
Zhangjie, “A Novel Information
Hiding Algorithm Based on Page
Object of PDF Document,” in 2011
10th International Symposium

on Distributed Computing

and Applications to Business,
Engineering and Science, Wuxi, 2011,
pp. 266-270.

Adobe Systems Incorporated. PDF
Reference, 6th edition, version 1.7,
2006. Pieejams: https://www.adobe.
com/content/dam/acom/en/devnet/
pdf/pdf_reference_archive/pdf ref
erence_1-7.pdf [skatits 10.04.2020.].
IEEE, IEEE Xplore Digital Library.

[Tiessaisté]. Pieejams: https://
ieeexplore.ieee.org/Xplore/home.jsp
[skatits 10.04.2020.].

ResearchGate, Find and Share
Research. [TieSsaisté]. Pieejams:
https://www.researchgate.net/
[skatits 10.04.2020.].

Web of Science. [TieSsaisté].
Pieejams: https://webofknowledge.
com [skatits 10.04.2020.].

SCOPUS. [TieSsaiste]. Pieejams:
https://www.scopus.com/home.uri
[skatits 10.04.2020.].

ScienceDirect. [TieSsaisté]. Pieejams:
https://www.sciencedirect.com/
[skatits 10.04.2020.].
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UML SECIBU DIAGRAMMU
GENERESANAS NO PROGRAMMAS
KODA IZPETE

Darba vaditdja:
Dr. sc. ing. profesore Oksana Nikiforova

IEVADS

NV

Téze ir par autora veikto pétijumu UML secibu diagrammu reversds inZenierijas
joma. UML secibu diagrammu reversa inZenierija ir process, kas no eso$a koda rada
UML secibu diagrammu. P&tijuma ietvaros tiek analizéti dazadi secibu diagrammu
reversds inZenierijas riki un to atbilstiba autora sastadttai kritériju kopai. Tiek izvei-
dota metode, kas, pamatojoties uz riku vértéjumiem, atbilstosi kritériju kopai palidz
izveleties lietotdja vajadzibam vispiemeérotako riku.

Mérkis un uzdevumi

Secibu diagrammu reversa inZenierija ir process, kas tiek izmantots programma-
toras testéanas un uzturédanas fazé [1]. Sis fakts kalpo par p&tijuma motivaciju.
Tacu pastav vairdki secibu diagrammu reversds inZenierijas realizéjosi riki un nav
vadliniju, k& izvéléties riku atbilstosi lietotdja vajadzibam. Sis fakts kalpo par péti-
juma problému. Pétijuma meérkis ir izstradat potencialas vadlinijas ka metodi, kas
balstas uz Tomasa L. Saati hierarhijas analizes metodi [2]. &7 metode, pamatojoties
uz riku vértéjumiem atbilstosi kritérijiem un lietotdja ievaditajiem kritériju svariem,
lietotajam atgriez vispiemérotdko riku vina vajadzibam. Uzdevumi, ko ir nepiecie-

Sams izpildit, lai sasniegtu So mérki, ir sadi:

1) izpétit UML secibu diagrammu notaciju, lai bGtu iespéjams novértét secibu dia-
grammas reversds inzenierijas riku precizitati un atbilstibu oficidliem standar-
tiem [3];

2) eksperimentét ar secibu diagrammu reversas inZenierijas rikiem, lai identificétu
bUtiskus kritérijus rika efektivitate;

3) sastadit kritériju kopu, pamatojoties uz eksperimentu secingjumiem un zindtnis-
kajiem materialiem;

4) atlasit Cetrus secibu diagrammu reversds inZenierijas rikus un novértét tos at-
bilstosi sastaditajai kritériju kopai;
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5) izstradat metodi, kas palidz izvéléties vispiemérotdko riku lietotdja vajadzibam,
pamatojoties uz riku vértéjumiem atbilstosi kritérijiem.

DARBA GAITA VAI
METODOLOGIJA

\V

Lai izpétitu secibu diagrammu notdciju, tiek izmantoti programmatdras Visual Pa-
radigm izstradataju materiali [4], Kirilla Fakhroutdinova izstradatie izglitibas mate-
riali [5] un UML oficialie standarti [3].

Pétijuma tiek eksperimentéts ar rikiem IBM Rational Software Architect, Visual Pa-
radigm, Diver un StarUML. Eksperimenti tiek veikti ar autora izstradatiem testa
piemériem, kas visi tiek projicéti uz rikiem. No eksperimentu rezultatiem tiek seci-
nati riku vértéjumi atbilstosi dazadiem kritérijiem, kas tiek identificéti eksperimenta
gaita.

Lai izstradatu metodi, kas |auj izvéléties vispiemérotdko riku atbilstosi lietotaja kri-
tériju svariem, tiek izmantota Tomasa L. Saati hierarhijas analizes metode [2]. &1
metode tiek testéta ar scendrijiem. Scendriju testa rezultati tiek salidzinati ar auto-
ra pasa prognozétajiem rezultatiem, lai gitu priekSstatu par metodes precizitati un
atbilstibu mérka izpildei.

REZULTATI

\V

Planotie rezultati ir kritériju kopa, uz kuras tiek projicéti riku vértéjumi. Tiek prog-
nozéts, ka kritériju kopa bUs pietiekami adekvata, lai nebdtu riku, kuru vértéjumu
kopa ir identiska ar cita rika vértéjumu kopu. Tiek izvirzita hipotéze, ka izstradata
metode, ko autors dévé par raciondlas rika izvéles metodi, vienmeér atgriezis vispie-
mérotako riku. Tas nozimé, ka scendriju testu rezultati sakritis ar prognozétajiem.
Ja Sie rezultati nesakrit, tas liecina par riku nepareizu novértéjumu un riku veértésa-
nas stadija ir jaatkarto.

Atsauces

[1] Rountev, A., Connell, B. H. Object ware engineering, St. Louis, USA,
Naming Analysis for Reverse-En- May 15-21, 2005. New York: ACM,
gineered Sequence Diagrams, in 2005, pp- 254-263. ISBN 1581-13-
ICSE ’05 Proceedings of the 27th 963-2. Available: http://citeseerx.
international conference on Soft- ist.psu.edu/viewdoc/download?-

53



(2]

54

do0i=10.1.1.123.2739&rep=repl&-
type=pdf

T. L. Saaty and L. G. Vargas. Models,
Methods, Concepts & Applications
of the Analytic Hierarchy Process.
London: Kluwer Academic
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OMG, OMG Unified Modeling
Language Version 2.5.1, 2017.
[Online]. Available: https://www.
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4]

[Accessed: 22 March 2020].

“What Is Sequence Diagram?”
[Online]. Visual Paradigm. Available:
https://www.visual-paradigm.
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language/what-issequence-diagram/
[Accessed: 22 March 2020].
Fakhroutdinov, K., “UML Sequence
Diagrams.” [Online]. Available:
https://www.uml-diagrams.org/
sequence-diagrams.html [Accessed:
22 March 2020].
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MASINMACISANAS METOZU
LIETOJUMS MIKROBIOMA ATSKIRIBU
ANALIZEI ATKARIBA NO H. PYLORI
INFEKCIJAS

Darba vaditaja:
Dr. sc. ing. docente Inese Polaka

IEVADS

\V

Kunga un zarnu mikrobiomam ir liela ietekme vz cilveka veselibu. Helicobacter pylori
baktérijas infekcija kungt ietekmé kunga vidi un lidz ar to arT mikrobiomu, kas var
atsaukties art uz zarnu mikrobiomu. Darba tiks lietotas madinmacidands metodes,
lai noteiktu Helicobacter pylori ietekmi uz kunga un zarnu mikrobiomu

Mérkis un uzdevumi

Veikt pacientu mikrobiomu datu analizi, sadalot grupds péc H. pylori infekcijas un

nosakot kunga un zarnu mikrobiomu atskiribu/lidzibu. Pétijuma gaita tika iek|auti

s$adi vzdevumi:

1) veikt problémas izpéti un literatiras analizi;

2) veikt mikrobioma datu pirmapstradi;

3) izveléties uzdevumam piemérotdkds masinmacisands metodes un tds realizét
pieejamajos datos;

4) veikt rezultatu analizi un interpretaciju.

DARBA GAITA VAI
METODOLOGIJA

\V

Sakotnégji tikai veikta literatdras analize, lai iepazitos ar pétdmo problému. Péc tam
visi pacientu dati tika apkopoti un tika veikta datu attrokSnosana un lidziga veida
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datu pirmapstrade. Tad, kad dati tika sagatavoti, tika veikta analize, kas, lietojot
klasifikatoru, |ava iegUt paraugu bakteridlo taksonomiju. legUtie dati tika apstrada-
ti un importéti programma Orange, lai varétu veikt galveno dalu - masinmacisands

metozu lietoSanu datu analizei.

REZULTATI

NV

Rezultatu analize pasreiz vél procesa.

Atsauces
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DROSIBAS NOTIKUMU
IDENTIFICESANAS IESPEJAS,
IZMANTOJOT ATVERTA KODA SIEM
RISINAJUMU

Darba vaditdjs:
Mag. sc. ing. doktorants Oskars Podzins

IEVADS

\V

Informacija ir uzskatdma par 21. gadsimta vértigdko resursu, un tas plisma mo-
dernaja timekla infrastruktOrd ir nepartraukta, aizvien nopietnak gan uznémumi,
gan privatpersonas sak pievérst uzmanibu datu drosibai. Drosibas nodrosinasanai
pastav vairdkas regulas un likumi, pieméram, Eiropas Savienibas Visparéja datu
aizsardzibas regula (EP, 2016:1), kuras mérkis ir aizsargat jebkdda veida personigo
informaciju, un Latvijas Republikas Ministru kabineta noteikumi Nr. 442 "Kartiba,
kada tiek nodrosinata informacijas un komunikacijas tehnologiju sistému atbilstiba
minimadlajam drosibas prasibam” (MK, 2015). Viens no veidiem, kd nodrosinat ti-
mekla infrastruktdras informacijas pldsmas drosibu, ir izmantot datoru auditacijas
pierakstu agregésanas, koreldcijas un analizes rikus, ko piedava SIEM (Security In-
formation and Event Management) risinGjumi.

SIEM jédziens ir savienojums starp SIM (Security Information Management), kas
datoru auditacijas pierakstus ievac vienotd kratuvé talakai datu analizei, un SEM
(Security Event Management), kas kalpo ka drosibas metozu kopa, kas palidz identi-
ficét drodibas notikumu péc datoru auditacijas pierakstiem (Swift, 2006:19). So abu
tehnologiju apvienoSana viend ir tiess rezultats nepiecieSamibai apstradat un ana-
lizét lielu datu daudzumu infrastruktdrda - nemot véra, ka datu daudzums pieaug
katru dienu, drosibas ekspertam nav fiziski iespé&jams izsekot lTdzi visiem auditacijas
pierakstiem un notikumiem, kas spétu ne tikai attélot potencidlus draudus, bet art
noradit visparéjo infrastruktiras drosibas Iimeni.

Nav nepareizi uzskatit, ka SIEM vienkarSota veidd ir auditacijas pierakstu ievaksa-
nas un analizé$anas riks, bet mUsdienu risindjumi piedava art IT standartu atbilsti-
bas novértéjumu, preventivu trauksmju uzstadidanu, vizudlos rikus datu attélosanai
un analizei, automatisku risku novérsanu u. tml. Katra SIEM funkcionalitate atski-
ras atkariba no ta, kadu funkcionalitati izstradajis razotdjs un kddam konkrétam
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meérkim produkts tiek izmantots. Pieméram, Alienvault USM sniedz iespéju drosibas
ekspertam izveidot drogibas politikas infrastruktdrai, kuru neievérosana |auj ne tikai
izzinot incidenta pazinojumu par drosibas notikumu no arpuses, bet ari automatisku
riska novérsanu no tikla iekSpuses, ja kads no ta lietotajiem politikas nosacijumus
neievéro (AT&T, n. d.).

Mérkis un uzdevumi

Pétijuma galvenais mérkis ir veikt drosibas notikumu identificéSanas iespéju par-
baudes, kuras sniedz atvértd koda SIEM risindjums Alienvault OSSIM (turpmak —
OSSIM) ieksgja tikla infrastruktdra. Pétljuma mérka sasniegSanai tiek sagatavota
testa vides infrastruktOra, uzstadits SIEM risindjums un tam tiek pieslégtas testa
virtualas masinas, kas aktivi sita auditacijas pierakstus to uzglabasanai un turp-
makai analizei. lzmantojot drosibas satvarus, ka "MITRE" PRE-ATT&CK un “Lockeed
Martin" The Cyber Kill Chain, tiek realizétas testa vides informacijas iegi$anas dar-
bibas ar Kali Linux un citiem rikiem. Informacijas iegiSana ir pirma no septinam ki-
beruzbrukumu fazem, ko identificgjis un aprakstijis SANS institOts (Spitzner, 2019),
ko var uzskatit par vienu no nozimigdkajiem soliem laicigd drosibas incidenta iden-
tificedand un novérsanad. Veicot informacijas iegUsanu, tiek noteikts, vai OSSIM péc
nokluséjuma uzstadijumiem spé&j tds méegindjumus identificét un kadas konfiguraci-
jas nosacijumu izmainas javeic drosibas ekspertam, lai OSSIM efektivak spétu no-
teikt $ada veida drosibas notikumus.

Papildus pétijuma jautdjumiem, izvirzita art pétijuma hipotéze: Atvérta koda SIEM
risindjums nokluséjuma konfigurdcija ir spéjigs identificét informacijas iegisanas
drosibas notikumus no ierices arpus SIEM monitoréjama tikla.

DARBA GAITA VAI
METODOLOGIJA

NV

Pétijuma testa vide uzstadita vz "HP" Proliant DL320e Gen8 v2 servera, un ta sa-
stav no OSSIM instances un tris testéSanas virtualam masinagm “Microsoft” Win-
dows 10 Enterprise, "Rapid7" Metasploitable2 un "Canonical” Ubuntu. Parliecinoties,
ar rGteri, tika izveidoti OSSEC HIDS (Host-based Intrusion Detection System) agenti
Windows un Ubuntu virtudlajam masinam, bet Metasploitable2 tika nodrosinata no-
tikumu sGtiSana uz OSSIM bez agenta.

Péc OSSIM un virtudlo masinu savienojamibas un auditacijas pierakstu parbaudém
izveidota vide tiek parbaudita ar informacijas iegGSanas rikiem, kas aprakstiti “MIT-
RE" PRE-ATT&CK (MITRE, n. d.) un "Lockhad Martin" The Cyber Kill Chain (Spitzner,
2019) satvaros, pieméram, izmantojot automatisku ievainojamibu, skeneri tikla ie-
kartam. Sekojot riku un metozu noteikSanai, uz atseviska datora, kas atrodas arpus
testa vides, tiek uzstadita Kali Linux operétdjsistéma, kas tiek izmantota turpmaka
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eksperimenta gaita.

Izmantojot pieejamos rikus un metodes, tika veikta to realizéSana un parbaudita
OSSIM reakcija — vai paradads bridingjuma pazinojums, vai auditdcijas pierakstos
novérojamas izmainas un ka OSSIM registré drosibas notikumu. Balstoties uz rezul-
tatiem, tiek veikta papildu konfiguracija, ja OSSIM nav registréjis o notikumu, un
aprakstita esosa OSSIM konfiguracija, ja notikums ir registréts.

REZULTATI

NV

Balstoties uz pétijuma hipotézi, sasniegti pagaidu pétijuma rezultati:

® OSSIM nokluséjuma konfiguracija ir spéjiga noteikt drosibas notikumus, kas sais-
titi ar tikla skenésanas riku NMAP, bet par notikumu netiek izzinots bridindjums;

® OSSIM nokluséjuma konfiguracija ir spéjiga noteikt drosibas notikumus, kas
saistiti ar ievainojamibu skenésanas rika Nessus Essentials izmantosanu, atklgjot
SQL injekciju méginajumus pret Metasploitable2. Par So notikumu papildus tika
izzinots art bridindjums.

Pétijuma hipotéze tiek dal&ji apstiprinata, bet tas galigam apstiprindjumam vai no-

liegumam nepiecieSami papildu informacijas iegisanas riku lietoSanas méginajumi.

Papildus tam, sagaidamie rezultati ietver art zindsanu bazi, kurd tiek noradita OS-

SIM nepieciesama konfiguracija, lai tas efektivak spétu identificét pétijuma drosi-

bas notikumus. Izveidota zinasanu baze var kalpot par pamatu drosibas ekspertam,

kam jaizmmanto OSSIM riks.

Atsauces
[1] AT&T = AT&T Security, “AlienVault
USM Appliance Documentation”,
n. d. [TieSsaisté]. Pieejams: [4]
https://cybersecurity.att.com/

lv/1v/incidenti [Skatits 2020. gada
10. februari].

MK = Latvijas Republikas
Ministru kabinets, “Kartiba, kada
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documentation/usm-appliance.htm
[Skatits 2020. g. 10. februari].

EP = The European Parliament

and the Council of the European
Union, “The General Data Protection
Regulation (EU) 2016/69”, 2016.
[Tiessaisté]. Pieejams: https://eur-
lex.europa.eu/eli/reg/2016/679/0j
[Skatits 2020. gada 2. februari]
CERT = Informacijas tehnologiju
droS$ibas incidentu novérSanas
institlcijas, “Incidenti”, n. d.
[TieSsaisté]. Pieejams: https://cert.

tiek nodrosinata informacijas

un komunikacijas tehnologiju
sistému atbilstibu minimalajam
drosibas prasibam”, 2015.
[TieSsaisté]. Pieejams: https://
likumi.lv/ta/id/275671-
kartiba-kada-tiek-nodrosinata-
informacijas-un-komunikac
ijjas-tehnologiju-sistemu-atbilstiba-
minimalajam-drosibas-prasibam
[Skatits 2020. g. 2. februari].
MITRE = The MITRE Corporation,
“PRE-ATT&CK Tactics”, n. d.



(6]

[Tiessaité]. Pieejams: https://attack.
mitre.org/tactics/pre/ [Skaitits
2020. gada 4. februari].

Offensive Security, “Kali Linux:
Professional Penetration-Testing
Distribution”, n. d. [TieSsaisté].
Pieejams: https://www.kali.org/
docs/ [Skatits 2020. g. 6. februari].
Spitzner, Lance, “Applying Security
Awareness to the Cyber Kill Chain”,
2019. [Tiessaisté]. Pieejams: https://
www.sans.org/security-awareness-
training/blog/applying-security-

awareness-cyb er-kill-chain [Skatits
2020. gada 6. februari].

Swift, David, “A Pratical Application
of SIM/SEM/SIEM Automating
Threat Detection”, 2016. SANS
Institute. [TieSsaisté]. Pieejams:
https://www.sans.org/reading-
room/whitepapers/logging/

pr actical-application-sim-
sem-siem-automating-threat-
identification-1781 [Skatits 2020. g.
10. februari].
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INTERNETA ZVANU KLASIFIKACIJA
AR MASINAPMACIBAS PANEMIENIEM
PEC TIKLA TRAFIKA APSTRADES AR
WIRESHARK

Darba vaditgjs:
Dr. sc. ing. vadosais pétnieks Elans Grabs

IEVADS

\V

Masinmacisands (angl. val. — Machine Learning, ML) ir maksliga intelekta (angl.
val. — Artificial Intelligence, Al) apaksnozare, kas nodro$ina sistémadm iespéju auto-
matiski macities un pilnveidoties, neizmantojot skaidri programmeétas instrukcijas.
Masinmaciba ir vérsta uz tadu datorprogrammu izstradi, kuras var piek|ot datiem
un izmantot tos, lai macitos. Masinmacisanads algoritmi veido matematisko modeli,
kura pamata ir paraugu dati, kas pazistami ka "apmacibu dati” (angl. val. — training
set), lai veiktu prognozes vai pienemtu [Emumus bez ieprieks ieprogrammétdm ko-
manddm.

Masinmacisands uzdevumi tiek iedaliti vairakds kategorijas. Uzraudzitas macisa-
nds algoritms veido matematisko modeli no datu kopas, kas sastdv gan no ievades,
gan vélamajam izvades vértibam. Daléji uzraudzitas maciSands algoritms izstrada
matematiskos mode|us no nepilnigiem apmacibu datiem, kur dalai ievades datu nav
markéjuma (angl. val. — labels). Klasifikacijas un regresijas algoritmi ir uzraudzitas
macisands veidi. Regresijas algoritmus lieto, ja izvades dati satur jebkuru skaitlisku
vértibu kada noteikta diapazona. Savukart klasifikacijas algoritmus izmanto, ja iz-
vadi ierobeZo galigu vértibu kopa. Neuzraudzitas macidands algoritms matematis-
ko modeli veido no datu kopas, kurd ir tikai ievades vértibas, bet nav vélamo izvades
markéjumu. So algoritmu izmanto, lai atrastu datu struktdru, pieméram, grupésa-
na vai klasterésand. Stimulétas macisands algoritma meérkis ir izmantot dazadus
novérojumus, kas iegUti, mijiedarbojoties ar vidi, lai veiktu darbibas, kas palielinatu
atalgojumu vai samazinatu risku [1]. Sis tézes ietvaros tiks izmantoti uzraudzitas
macisands algoritmi.

Mérkis un uzdevumi

Darba meérkis ir novértét precizitati, ar kddu dazadi uzraudzitas masinmacisands
algoritmi veic interneta zvanu klasifikaciju audio un videozvanos.
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Uzstaditda mérka sasniegsSanai tika izvirziti Sadi darba uzdevumi:

1) iepazities ar masinmacisands panémieniem, apskatit to teorétiskos pamatus;

2) veikt videozvanu trafika nonemsanu ar Wireshark programmatiru;

3) veikt nonemto datu apstradi un sagatavosanu lietoSanai masinmacisands mo-
delos;

4) apmacit un parbaudit uzraudzitas masinmacisands modelus, izmantojot daza-
das metodes, taja skaita neironu tiklus;

5) novértét dazadu metoZu klasifikacijas precizitati.

DARBA GAITA VAI
METODOLOGIJA

\V

Darba ietvaros tika apgits dazdadu masinmacisands algoritmu teorétiskais pa-
mats: mérki un risindmie uzdevumi, algoritmi ar iepriek$éjo apmacibu, bez tadas,
neironu tikli un precizitates noveértédana. Tad tika veikta Skype zvana/videozvana
trafika savaksana un apstrade ar Wireshark programmatiru. Péc datu nonemsa-
nas tie tiek apstradati un sagatavoti lietoSanai masinmadcisands modelos. Kad dati
sagatavoti, tie tiek izmantoti, lai apmacitu un parbauditu uzraudzitas masinmaci-
gandas mode|us. Tiks novérteta arT klasifikacijas precizitdte dazadam metodém.
Darba tiek lietotas tadas programmatiras ka MATLAB datu apstradei, Python kla-
sifikacijas veiksanai un Spyder algoritmu apmacibai un parbaudei.

REZULTATI

\V

Novértéta precizitate, ar kaddu dazadi uzraudzitas masSinmacisands algoritmi veic
interneta zvanu klasifikaciju audio un videozvanos.

Atsauces

[1] Mohammed, M., Khan, M. B,
Bashier, E. B. M. Machine Learning:
Algorithms and Applications //CRC
Press. 2017, 7.-11. Ipp.
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PRIVATO TIKLU PIESLEGSANA
PUBLISKAJIEM ELEKTRONISKO
SAKARU TIKLIEM UN TA
REGULEJUMA ASPEKTI

Darba vaditaji:
Mag. sc. ing. pétniece Alina Stafecka,
Mag. sc. ing. doktorants Andrejs Lizunovs

IEVADS

\V

MdUsdiends elektroniskajiem sakariem, tai skaitd interneta piek|uves pakalpojumam,
ir svariga loma musu dzivé. Elektronisko sakaru tikli k|st arvien noslogotaki, it Tpasi
tagad, kad valsti ir izsludinata arkartas situdcija un daudzi strada un macads atta-
linati. Tapéc cilvekiem ir |oti svarigi, lai elektronisko sakaru pakalpojumu, tai skaita
interneta piekluves pakalpojuma, kvalitate bdtu augsta liment un atbilst tikla ope-
ratora solitajam.

Mérkis un uzdevumi

Darba meérkis ir izpétit privata tikla pieslégSanu publiskajiem elektronisko sakaru
tikliem un ta reguléjumu.

Darba uzdevumi ir:

® piesléegumpunkta definéSana un to atrasanas vietas nosacijumu pétisana;

ES un LR likumu izpéte par privata tikla pieslegSanu publiskajiem tikliem;

IP adresu sadales izpéte privatajos un publiskajos tiklos;

QoS parametru mérijumi privatajam tiklam un to rezultatu analize;

vairaku vienam privatajam tiklam pieslégto galalietotdju tikla iekartu ietekmes
uz vienam galalietotdjam sasniedzamajiem QoS parametriem pétisana.
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DARBA GAITA VAI
METODOLOGIJA

NV

Darba eksperimentadlaja dala sakotnéji tika izveidota privata tikla shéma. Tika no-
skaidrotas iekartu IP adreses un atrasts tikla piesléegumpunkts.

Nakamaja soli tika mériti interneta piekluves pakalpojuma kvalitates parametri da-
zados privata tikla punktos, izmantojot divus dazadus marsrutétdjus. Tika mériti
tadi parametri ka piesléeguma atrums (lejupielddes un augsSupielades), latentums,
trice un pakesu zuduma koeficients. Mérijumos tika izmantots publiski pieejams riks
ITEST, kas veic mérijumus starp galiekdrtu un interneta piek|uves pakalpojuma kva-
litates kontroles serveri, kurs ir pieslégts Latvijas Interneta apmainas punktam [1].

REZULTATI

\V

Eksperimentad veiktie mérijumi parada, ka privataja tikla izmantotas iekartas ietek-
mé interneta piekluves pakalpojuma kvalitati galalietotajam un var to pasliktinat.
Savukart interneta piekluves pakalpojuma kvalitates parametri, kas tika iegUti tik-
la pieslegumpunkta, atbilst diapazonu lielumiem, kas ir atrunati liguma ar publiska
elektronisko sakaru tikla operatoru.

Atsauces

[1] Interneta piekluves pakalpojuma [3] BEREC, Guidelines on Common
kvalitates kontroles sistémas Approaches to the Identification of
apraksts un mérijumu metodika. the Network Termination Point in
https://itestn.sprk.gov.lv/?/itest/ different Network Topologies. 2019,
method 28 p.

[2] Elektronisko sakaru likums. https:// [4] Doug Lowe, Networking All-in-One
likumi.lv/ta/id/96611-elektronisko- For Dummies. 7th Edition. New
sakaru-likums Jersey, Wiley, 2018, 987 p.
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VIEDAIS MAJAS APSARDZES
UN APGAISMES KONTROLES
RISINAJUMS

Darba vaditdgjs:
Mag. sc. ing. zindtniskais asistents
Viktors Jeralovics

IEVADS

NV

Viedie apsardzes un apgaismes kontroles risingjumi arvien biezak tiek integréti ka
jaunas, ta pirms laika bovétas ekas un majsaimniecibads, ta botiski uzlabojot drosibu
un energoefektivitati. Tirgus ir piesatinats ar dazadam viedajadm apsardzes un ap-
gaismes iekartam, sakot ar budzeta klases iericém un beidzot ar |oti dargam sistée-
mam, tas lauj izvéléties péc specifikacijas un konfiguracijas piemérotdako dazadiem
mérkiem un lietojumam. Tomeér, lai nokomplektétu éku vai majsaimniecibu ar pasu
|etako no sistemam, kura darbojas, nepiecieSams investét pietiekami daudz lidzek]|u,
un nav garantijas, ka sistéma bds lietotdjam érta vai konfiguréjama. Vairuma gadi-
jumu funkcionalitate ir ierobeZota lidz galvenajam funkcijam bez iespéjas pievienot
papildinajumus. Lietojot loT (Internet of Things) risin@jumus, ir iesp&jams izstradat
viedds apsardzes un apgaismes kontroles sistému par krietni zemakdam izmaksam,
sistému veidot modularu, pieskirot iespéju pie atjaunindjumu nepiecieSamibas no-
maintt dalu, ne visu iekartu, novérsot konfiguracijas izmainu trokumu, tadéjadi no-
drosinot lietotdja pieprasito optimaldko viedas apsardzes un apgaismes kontroli.

Mérkis un uzdevumi

Darba meérkis ir izveidot modularu, izmaksu zind pieejamu viedo apsardzes un ap-

gaismes kontroles sistému ar iespéju to konfigurét un pielagot péc nepieciesamibas.

Darba mérka sasniegsanai izvirziti Sadi vzdevumi:

1) izpeéetit Sobrid pieejamas, lietotdjam gatavas viedds apsardzes un apgaismes ie-
rices un sistémas, to funkcijas, darbibas principus un izmaksas;

2) izpéetit ESP8266 WiFi mikrokontrollera uzbovi, darbibas principus un iespéjamo
lietojumu apgaismes kontrolei;

3) izveidot apgaismes kontroles prototipu, izmantojot ESP8266 WiFi mikrokontrol-
leri un 5V vairaku kanalu releju plati; sistému kontrolét attalinati (arpus lokala
tikla);
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4) izpétit Raspberry Pi 3 (mini dators) uzbivi, darbibas principus un iespéjamo lieto-
jumu ka apsardzes sistémas vadibas centru (videonovérosanai);

5) izmantojot Raspberry Pi 3, izveidot videonovéroSanas sistému ar iespéju attali-
nati pieslégties videonovérosanas serverim un redzét video tiesraidi;

6) izveidot straddjosu viedds apsardzes un apgaismes sistému, kuras izmaksas ir
mazdkas par lidzvértigas, tirgu pieejamas sistémas cenu.

DARBA GAITA VAI
METODOLOGIJA

\V

Pildot izvirzitos darba uzdevumus, tiek izpétiti ESP8266 WiFi mikrokontrollera rak-
sturlielumi, darbibas principi un funkcijas, tad notiek nepieciesamo programmato-
ru apguve, kuras izmanto mikrokontrollera programmeésanai un iestatisanai. Péc
ESP8266 WiFi konfigurésanas tiek pievienotas paréjas komponentes: 5V releju pla-
te, stravas parveidotadjs, testa apgaismes avots u. c. Péc to saslégSanas kédé, iekar-
ta tiek testéta, mainiti iestatijumi un izmégindta cita programmatdra.

Péc Raspberry Pi 3 (turpmak — RP3) izpétes, tiek uzstadita nepiecieSama program-
matdra, lai iestatitu RP3 kd videonovérosanas bdzes staciju; tiek izveidots virtualais
serveris, lai nodrosSindtu attdlinatu pieslégSanos video tiesSraidei. Péc RP3 iestatisa-
nas, tam tiek pieslégta kamera un iekarta tiek testéta.

Darba izstradei tiek izmantotas sadas programmas: Arduino IDE, ESPlorer un No-
deMCU Flasher.

REZULTATI

\V

Pirmie iekartu prototipi darbojas, ir iespé&ja mainit programmatdru, tadéjadi pievie-
nojot papildu funkcionalitati, pieméram, savienojamibu ar balss asistentu. lekartu ir
viegli parveidot, tas izmaksas neparsniedz darba uzdevumos minétas. Esosie proto-
tipi ar nelieliem uzlabojumiem var tikt izmantoti ka gala iekartas.

Atsauces
[1] Marco Schwartz: Internet of Things Programming NodeMCU Using
with ESP8266. Packt Publishing (July Arduino IDE. CreateSpace
29, 2016). Independent Publishing Platform
[2] UpSkill Learning: ESP8266: (June 22, 2016).
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REALA LAIKA ATTELU APSTRADE,
IZMANTOJOT REKONFIGUREJAMAS
HETEROGENAS SISTEMA

Kristians Slics

Elektronikas un telekomunikaciju fakultate,
magistra studiju 2. studiju gads

Darba vaditdgjs:
Mag. sc. ing. asistents Rihards Novickis

IEVADS

\V

MUsdiends arvien popularakas klUst heterogéno sistému mikroshémas (System on a
Chip, SoC), kas satur komponentes ar atskirigiem skait|oSanas principiem. Integréto
shému razotdji, ka “Intel” un “Xilinx", piedava SoC, kas ietver sevi FPGA (Field-Prog-
rammable Gate Array) un tradicionalo procesoru (CPU). Sada veida mikroshéma
sniedz atraku izstrades procesu, sistémas elastigumu un iespéju izmantot Linux
operétdjsistému un ar to saistitos izstrades rikus, kas tika art lietoti §1 darba ietva-
ros, lai istenotu redla laika attélu apstradi uz SoC.

Mérkis un uzdevumi

Darba mérkis ir paradit SoC priekSrocibas par vienkarsam FPGA vai tradicionalam
mikrokontrolleru sistémam.

Darba uzdevumi:

® iepazit "Intel” Cyclon 5 SoC darbibas principus;

® TJstenot redla laika attélu apstradi uz SoC;

® panadkt attélu aplikosanu un sistémas vadidanu uz aréjas ierices.
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DARBA GAITA VAI
METODOLOGIJA

\V

Projekta istenosSanai tika izmantots OV7670 kameras modulis, “Terasic” DE-10 Nano

izstrades plate un personalais dators.

Projekts dalas tris dalas.

1. SoC FPGA dizains (rekonfiguréjama dala) — sastav no vairakiem VHDL modu-
liem:
® kameras draivera — sanem video datus, generé pikse|u datu plismu;
® attélu apstrades - reald laika transformé pikse|u plosmu: veic krasu transfor-

macijas, koordindtu transformacijas, Sobela filtra (edge detection) lietoSanu;
® modula, kas saglabd apstradatd kameras kadra pikselus SoC iek$éja atminas
bloka (RAM);
® modula, kas nodrosina sazinu ar SoC ARM kodola programmatGru (intercon-
nect).

2. SoCvadibas programmatitra (SoC ARM kodols ar Linux operétdjsistému) - C va-
lodas programma, kuras uzdevums ir nodrosindt savienojumu starp FPGA dalu
un aréjo datoru (host). Sasaistei tiek izmantoti divi protokoli (HPS-to-FPGA bri-
dge un TCP/IP), ar kuru palidzibu tiek parsitits apstradatais video no FPGA uz
host un vadibas komandas no host uz FPGA.

3. Aréja datora (host) programmatira — C++ valoda sarakstita lietojumprogram-
ma, kas at|auj izveidot savienojumu ar SoC, izveléties vélamo video apstrades
metodi un aplUkot rezultatu.

REZULTATI

\V

Darba laika tika veiksmigi izstradata redla laika attélu apstrades sistéma uz Cy-
clon 5 SoC bazes. Ta ietver sevi vairaku attélu apstrades algoritmu izpildi uz SoC
FPGA un datu parsitisanu uz aréju ierici, izmantojot SoC ARM kodolu k& galveno
posmu savienojuma izveidei.

Darba tiek paradtts, cik érti un efektivi ir iespéjams izmantot SoC, lai atriizstradatu
kompleksas datu apstrades sistémas.

Atsauces

1. Cyclone V Hard Processor System sf01410143707420.html
Technical Reference Manual. 2. P.P.Chu, RTL Hardware Design
[Tiessaité]. Available: https://www. Using VHDL: Coding for Efficiency,
intel.com/content/www/us/en/ Portability, and Scalability.

programmable/documentation/
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NAKAMAS PAAUDZES MOBILO
SAKARU OPTISKAS PIEKLUVES
SISTEMAS MILIMETRU VILNU RADIO
SIGNALU PARRAIDEI CAUR SKIEDRU
(ROF) 1IZSTRADE UN NOVERTEJUMS

Darba vaditdgjs:
Dr. sc. ing. vadosais pétnieks Sandis Spolitis

IEVADS

NV

Tradicionalais mobilo sakaru radio piekluves tikls (RAN), kas sevi apvieno pamatjos-
las signalu apstradi un radio funkcijas katra bazes stacija, tiek izmantots ilgtermina
evoldcijas (LTE) risin@juma ceturtds paaudzes (4G) mobilo sakaru tehnologija, ka
art tresas paaudzes (3G) mobilo sakaru tehnologija. Nakamajai — piektds paaudzes
(5G) mobilo sakaru tehnologijai - ir janodrosina vismaz 10 reizes lielaks datu parrai-
des atrums, augstdka spektrala efektivitate un energoefektivitate salidzingjuma ar
&1 briza 3G, 4G/LTE mobilo sakaru tehnologijam. 5G tehnologijas tehnisko prasibu
izpildi var nodrosinat vilna garuma blivétie Skiedru optiskie pasivie piekluves tikli
(WDM-PON), kas balstiti uz centralizétu optiska datu parraides tikla arhitektdru,
ka art augstaku radiofrekvencu diapazonu izmantosanu, pieméram, milimetru vilnu
(24-80 GHz) frekvencu diapazona izmantosanu.

Lidz ar to, lai nodrosinatu atraku datu parraidi, ir javeido jauna risinGjuma optisko
piekluves sakaru sistému arhitektira, nodrosinot veiktspéjas, funkcionalitates un
kapacitates uzlabosanu. Plasi lietoto Skiedru optisko WDM-PON sistému ir iespé-
jams tehnologiski parveidot par hibridu ARoF-WDM-PON sistému, neveicot esos$o
tikla elementu nomainu, pietiek tikai ar mobilo sakaru raiditaju bloku (BBU) un mo-
bilo bazes staciju uztvéréeju bloku (RU) integrésanu esosa WDM-PON sakaru sistée-
ma, nemainot paréjo platjoslas interneta tikla arhitektiru un optiskas linijas termi-
nalus (OLT), ka art optiska tikla galiekartas (ONT).

Mérkis un uzdevumi

Darba meérkis ir izstradat hibridu ARoF-WDM-PON sakaru sistému un novértét
spektrali efektivu intensitates modulacijas formatu lietojumu.
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Darba uzdevumi:

1) simulaciju vidé izstradat hibridu ARoF-WDM-PON risinGjuma sakaru sistému un
novértét signala augsSupveérstas parvérsanas uz 28 GHz (Ka band) milimetru vil-
na radiosignalu tehnikas lietojumu, nodrosinot PAM-4 Iidz 5 Gbit/s datu parrai-
des atruma kanald modulétu signalu parraidi;

2) eksperimentadli novértét heterodinu pdrraides un detektésanas tehniku ar diviem
gaismas lazera avotiem signala augSupvérstds parvérsanas uz 28 GHz (Ka band)
milimetru vilna radiosignalu ARoF-WDM-PON optiskds parraides sistémas reali-
zacija;

3) eksperimentadli novértét heterodinu parraides un detektésanas tehniku ar vienu
gaismas |lazera avotu signdla augsSupvérstds parvérsanas uz 28 GHz (Ka band)
milimetru vilna radiosignalu ARoF-WDM-PON optiskds parraides sistémas reali-
zacija.

DARBA GAITA VAI
METODOLOGIJA

\V

Darba izvirzito uzdevumu realizacija un problému analizé izmantoti matematiski
aprékini, skaitliskas simulacijas, ka ari eksperimentali mérijumi. Skaitliskas simu-
|acijas tika realizétas VPI Design Suite simuldcijas programmatord, kuru pamata
tiek izmantots nelinedrais Srédingera vienadojums, lietojot sadale-solis (angl. Split-
Step) metodi, Furjé transformacija un ari Montekarlo metode bitu k|Odu attiecibas
(BER) noveértésanai. Optisko signalu kvalitates novértéSanai simulaciju vidé un ek-
sperimentalajas realizacijas tika izmantoti elektriska un optiska signala spektri un
jauda, uztverta elektrisko signalu kvalitate tika novértéta, izmantojot bitu k|Gdu
attiecibu (BER) un acu diagrammas. Eksperimentalo sistému realizacija atseviskos
gadijumos redllaika mérijumos uztverta elektrisko signalu kvalitate tika novértéta
péc kvalitates Q-faktora (angl. Q-factor), no ta tika aprékinata parraiditd signala
bitu k|Gdu attieciba (BER).

REZULTATI

\V

ARoF-WDM-PON koherentds optiskds pdrraides sistémas ar intensitdtes modu-
laciju (NRZ, PAM-4) signala augSupvérstas parvérsanas tehnikas nodrosinatai mi-
limetru vilna radiosignalu parraidei caur skiedru vismazak uztvertd signala BER
vértibu iesp&jams sasniegt, izmantojot heterodinu parraides un detektésanas teh-
niku. Izmantojot vienu CW gaismas avotu, nepiecieSamas optiskads joslas apgabala
centralaja emisijas frekvencé (atbilstosi ITU-G694.7 rekomenddcijai) un sinusiodadla
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elektriska signala generatoru ka LO, kur RF ir puse no milimetru vilna signdla ne-
séjfrekvences IF. Rezultéjosi tiek nodrosinats zems fazes troksnis, |aujot izmantot
milimetru vilni radiosignala parraidei ar fazes modulaciju.

2.5 Gbaud/s (NRZ, PAM-4) kodéta 28 GHz (K, band) milimetru vilnu signalu parraidei
ar datu parraides atrumu kanala lidz 5 Gbit/s caur 20 km garu 3kiedru optisko Iiniju
galvenie kanalu parraidi ietekméjosie faktori ir dispersija, parraides sistémas am-
plitddas frekvendu raksturojums, k& ari parraides pamatzudumi briva telpa (FSPL).
Savukart 28 Ghz (ka-band) mm-wave IF radio signdlu nav iespéjams ieviest ARoF-
WDM-PON ar 50 GHz starpkandlu intervalu izmantojot komercialu AWG (bGtiska
ietekme uz BER < 1 x 10-3), kur 3 dB joslas platums ir 35 GHz, lidz ar to WR-WDM-
PON arhitektira zemas AWG multipleksera / de-multipleksera frekvences caurlai-
des joslas dé| noved pie ievérojama 28 GHz IF signala izfiltrésanas.

Atsauces

[1] T.Salgals, S. Spolitis, S. Olonkins, -Spring46901.2019.9017431
and V. Bobrovs “Investigation of [3] T.Salgals, I. Kurbatska, V. Bobrovs,
4-PAM modulation format for use in S. Spolitis, “Research of PAM-4
WDM-PON optical access systems,” Modulated WDM-PON Architecture
Progress In Electromagnetics for 5G Millimeter-wave Hybrid
Research Symposium (PIERS 2017), Photonics-wireless Interface”, 2019
ISBN: 978-1-5090-6269-0, pp. 1-4, St Photonlcs & Electromagnetics
Petersburg, Russia, 22-25 May 2017. Research Symposium - Spring

[2] T.Salgals, L. Skladova, ]. Porins, (PIERS-Spring), Rome, Italy, 2019
V. Bobrovs and S. Spolitis, “Analog [4] Khan Zeb, Xiupu Zhang, “High
Radio-over-fiber WDM-PON Capacity Mode Division Multiplexing
Architecture for 5G Millimeter- Based MIMO Enabled All-Optical
wave Interface,” 2019 Photonlcs Analog Millimeter-Wave Over Fiber
& Electromagnetics Research Fronthaul Architecture for 5G and
Symposium - Spring (PIERS- Beyon”, IEEE Access Vol. 7, 2. Jilijs
Spring), Rome, Italy, 2019, pp. 2019, 1-12 lpp.

2679-2686.doi: 10.1109 /PIERS
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MITRUMA AKUMULACIJAS VERTIBU
NOTEIKSANA SILTUMIZOLACIJAS
MATERIALIEM

Darba vaditdiji:
Dr. sc. ing. vadosa pétniece Andra Blumberga,
Mag. sc. ing. pétnieks Ritvars Freimanis

IEVADS

NV

Mitruma akumulacija uzlabo higroteralo komfortu un iekstelpu gaisa kvalitati. Sva-
rigi kontrolét mitruma [Tmeni €kds, jo tas ietekmé iedzivotaju veselibu un labsajitu.
Higroskopiskiem bOvmateridliem piemtt ipasiba pasivi regulét mitrumu eka, tie spéj
absorbét un desorbét mitrumu. Mitruma akumulacija spéj uzlabot siltd gaisa kva-
litati iekStelpas un samazinat HVAC izmantosSanu, ar to saistito energijas patérinu.

Meérkis
Pétijuma merkis ir veikt mitruma akumuldacijas vértibu noteikSanu 16 dazadiem sil-
tumizoldcijas materialiem laboratorijas apstdk|os, izmantojot klimata kameru.

DARBA GAITA VAI
METODOLOGIJA

vV

Par pamatu eksperimentadlajai dalai tika izmantots NORDEST protokols. Mitruma
akumuldacijas vértiba $aja testa tiek noteikta péc mitruma uznemsanas un izdalisa-
nas, kad materiadls tiek paklauts periodiskam relativa mitruma izmainam.

Paraugus &7 testa ietvaros veido péc izmériem 15 cm x 10 cm, paraugu forma un
izmérs nav fikséts, bet ieteicams izmantot taisnstira formas paraugu, biezums ma-
terialiem ir individuals. Péc tam paraugus ir nepiecieSams aplimét ar aluminija lenti,
nosedzot piecas parauga malas un atstdjot vienu, pa kuru mitrums varés iek|Gt un
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izk|Gt no materiala.

Sakotnéji paraugus ievieto klimata kamera uz 68 h, uzstadot 23 °C un relativo mit-
rumu — 50 %, lai tie sasniegtu lidzsvara stavokli. Péc lidzsvara sasniegSanas pa-
raugus nosver un $T masa tiek uzskatita par paraugu sakuma masu. Kad lidzsvara
stavoklis ir sasniegts un parauga masas ir zindmas, var sakt testu. Paraugus ievieto
kamera, paklaujot cikliskdm relativa mitruma izmainam. Testam sdkoties, paraugs
kamerad atrodas 8 h 75 % relativa mitruma, péc tam tiek atkartoti nosvérts un ievie-
tots klimata kamera uz 16 stundam 33 % relativa mitruma, péc tam atkal nosveérts.
Tests ilga piecas darba dienas.

&1 eksperimenta ietvaros tika testéti dazadi materiali: kokskiedra, ekovate, keram-
Zits, putuplasts, akmensvate un fibrolita plaksnes. Materialus var iedalit dazadas
grupa: organiskie, neorganiskie, atjaunojamie un fosilie materiali.

REZULTATI

\V

Tika rékinatas MBV practical vértibas visiem siltumizolacijas materidliem. Vislielaka
mitruma akumulacijas vértiba ir "CEWOOD" fibrolita platnei, kuras MBV practical
vértiba ir 3742 g/(m? %gy), kas péc MBV practical kategorijas ta ir teicama. Slik-
takais rezultats ir putuplastam (EPS), kura MVB practical vértiba ir tikai 0,022 g/
(m? %g,y). Péc MBV pactical kategorijas 81 vértiba ir loti nenozimiga un materials
nespé&j akumulét mitrumu.

Atsauces

[1] C.Rode, etal., Moisture Buffering [3] T.Padfield, The Role of Absorbent
of Building Materials. BYG Report, Building Materials in Moderating
No. R-127. Department of Civil Changes Of Relative Humidity. The
Engineering Technical University of Technical University of Denmark,”
Denmark. 2005. Ph.D. thesis, October, 1998.

[2] A.V.Arundel, E. M. Sterling, ]. H. [4] V. Cascione, D. Maskell, A. Shea, and
Biggin, and T. D. Sterling, “Indirect P. Walker, “A Review of Moisture
Health Effects of Relative Humidity Buffering Capacity: From Laboratory
in Indoor Environments,” Environ. Testing to Full-Scale Measurement,”
Health Perspect., vol. 65, no. 3, pp. Constr. Build. Mater., vol. 200, pp.
351-361, 1986. 333-343, 2019.
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OTRAS PAAUDZES BIODEGVIELU
RAZOTNES TEHNISKI-EKONOMISKA
PIEMERIZPETE

Darba vaditdiji:

Dr. sc. ing. vadosais pétnieks Vladimirs
Kirsanovs,

Dr. sc. ing. vadosa pétniece Aiga Barisa

IEVADS

NV

Izmantojot biodegvielas, var samazindt transporta sektora raditas emisijas. Latvija
potenciadls ir Fisera-Tropsa (FT) degvielas razosanai [1], jo to ir iespéjams integrét
esosds biomasas gazifikacijas stacijas, kuras Sobrid saraZzoto gazi izmanto kogene-
rdcijas stacijas vajadzibam [2].

Meérkis
Darba meérkis bija noskaidrot biomasas sintétiskas gazes razotné integrétas otras
paaudzes biodegvielu razoSanas rentabilitati.

DARBA GAITA VAI
METODOLOGIJA

vV

lepazities ar Atjaunojamo energoresursu direktivu (REDII), tds uzstaditajiem mér-
kiem un prasibam, kuras Latvijai jasasniedz saistiba ar transporta nozari un emisi-
jam [2].

Apskatit no pirmas lidz tresds paaudzes biodegvielas: to izejvielas un raZosSanas
shémas. lepazities ar otrds paaudzes degvielu razosanas tehnologiskajiem aspek-
tiem un ievakt informaciju par eso$ajam razotném.

Analizét informaciju saistiba ar FT degvielu, izmantojamo biomasu, galaproduk-
ta Tpasibam, razosanas posmiem, tehnologiju un tas attistibas limeni. lzveidot
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tehniski-ekonomiskajai analizei nepiecieSamos aprékinus, balstoties uz pasaulé ek-
sistéjosu razotnu datiem. Apkopot datus par ekonomiskajiem raditajiem, kuri rak-
sturo rdpnicd notiekoSos procesus.

levakt esoSas sintétiskds gdzes razotnes datus par tds patériniem un iendkumiem.
Veikt rezultatu analizi par esosds raZzotnes darbibu un iespéju taja integrét biodeg-
vielas razotni, balstoties uz izstradato tehniski-ekonomisko analizes metodi.

REZULTATI

\V

FT degvielas razoSana vél ir inovativs process, un pastav informacijas apmainas ie-
robezojumi. lzmantojot aprékinatds vértibas un pienémumus, pakapeniski var simu-
|et potencialds razosSanas izmaksas un nepiecieSamas investicijas ripnicas uzbovei
un ekonomiskd pamatojuma noteikdanai $ada tipa biodegvielas raZzosanai.

Atsauces

[1] R.M. Swanson, A. Platon, J. A. Satrio, Meet. B. Abstr., no. November, 2009.
and R. C. Brown, “Techno-Economic [2] European Union, “L 140,” Off. ]. Eur.
Analysis of Biofuels Production Union, vol. 52, p. 152, 2009.

Based on Gasification,” ACS Natl.

81



Aleksejs Jekimovs

Elektrotehnikas un vides inZenierzinatnu
fakultate, bakalaura studiju 1. studiju gads

DIVKANALU OPTISKA ATSAISTE
FUNKCIJU GENERATORAM

Darba vaditdjs:
Dr. sc. ing. asociétais profesors Janis Zakis

IEVADS

\V

Energoelektronika ir svarigi atsaistit spéka kédes dalu no dargas vadibas dalas, lai
nevélamie elektromagnétiskie impulsi nesaboja vadibas dalu. Saja darba funkciju
generatora izejas tiek optiski izolétas ar optiskas skiedras signala raiditaju un sa-
néméju.

Meérkis

Izprojektét un izstradat ierici ar diviem neatkarigiem kandaliem, kas veic elektris-
ka impulsa parveido3anu optiskd signala (vai impulsd) ar tadu pasu frekvenci un
impulsa garumu.

DARBA GAITA VAI
METODOLOGIJA

NV

Pamatad tika izmantoti razotdja “Broadcom"” HFBR-1528Z raiditdja modulis un HF-
BR-2528Z uztvéréja modulis, 2N3904 un BC327-40 tranzistori [1]-[3].
Lai aprékinatu ierobezojoso rezistoru vértibas LED:

R= Ubar — ULED ,
/
kur U, ir baroSanas spriegums (5 V), U gp ir indikatora diodes vai optiskas raidi-
tdjdiodes sprieguma kritums, [ ir stravas stiprums un R ir nepiecieSama pretestibas

vértiba (péc Oma likuma).
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Raiditajs Uztvergjs

+5V

HFBR-25282

LED indikators
QOPTICAL OUT

Paga

3000

COAX FEMALE

2N304
Signal -

GND GND

1. att. Raiditdja un uztvéréja principiala shéma vienam kanalam.

Lai aprékinatu, vai aktivas jaudas zudumi tranzistord nepdrsniedz razotdja noteikto
maksimalo jaudas izkliedes parametru, tika izmantota formula P = Ul, kur U ir tran-
zistora sprieguma kritums (0,5 V), l'ir strava, kas plUst caur tranzistoru (25 mA), un
P ir izdalttais siltuma daudzums viena sekunde [4].

Shéma tika salodéta, izmantojot THT komponentes uz universalds spiestds plates.
Izmantojot programmatdru Fusion 360 un 3D printeri, tika uzmodeléts un izprintéts
plates korpuss.

Uztvéréja izejas elektriskais signals atbilst raiditdja ieejas elektriskajam signalam.

1. tabula
AbsolUtas vértibas

Parametrs Min. Maks. Meérv.
RaidTtaja un uztvéréja barosSanas spriegums 4,75 5,25 V
fr (frekvence, pie kuras tranzistoru hgg = 1) - 260 MHz
géf\;izij%?aijzc;ejcs kdpuma un krituma laiki (> 2 30 ns
RaidTtdja ieejas signala logiskais 1 0,7 5 \%
RaidTtdja ieejas signala logiska O 0 0,5
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REZULTATI

Elektriska
signdla ieeja

Barosanas
ieeja

a)
Sladsi Optiskas
manudalai 1zejas
ieslegsanai

LED
indikators

2. att. Raidosa dala

Barosanas

Elektriska

3. att. Uztverosa dala

Tika izveidoti raiditdja un uztvéréja moduli, kas pilda tiem paredzétas funkcijas. Iz-
stradatais risindjums veiksmigi integréts funkciju generatora darbibd - ta aizsar-
dzibai.
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Atsauces

[1] https://docs.broadcom.com/
doc/AV02-1504EN [Accessed
02.04.2020.].

[2] https://www.onsemi.com/pub/
Collateral/2N3903-D.PDF [Accessed
02.04.2020.].

[3] https://www.onsemi.com/pub/
Collateral/BC327-D.PDF[Accessed
02.04.2020.].

[4] https://www.rohm.com/electronics-
basics/transistors/understanding-
transistors [Accessed 02.04.2020.].
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SVINA-SKABES AKUMULATORU
UZLADES IERICE AR
ELEKTROENERGIJAS BIRZAS CENU
MONITORINGU

Darba vaditdjs:
Dr. sc. ing. asociétais profesors Janis Zakis

IEVADS

\V

Pieaugot alternativo energijas resursu izmantosanas popularitdtei, uzmaniba tiek
pievérsta aritam, ka So energiju uzkrat. Viens no izplatitakajiem veidiem ir elektrisko
akumulatoru jeb bateriju izmantoSana, kurus integré sistémas ar saules paneliem
vai véja generatoriem.

Lidz sim izplatitakie ir svina-skabes akumulatori, kuri salidzinajuma ar citiem bateri-
ju veidiem ir viegli pieejami un Ieti. Tacu, lai uzkratu elektroenergiju baterija, ir nepie-
cieSama ierice, kas spéj uzladi vadit ta, lai nodrosindtu maksimalu uzladdes atrumu
un baterijas ilgmdzibu.

Elektroenergijas cena birza maindas ik stundu, pieméram, diennakts tumsaja laika
td médz samazindties Iidz pat 25 % no vidéjas dienas tirgus cenas. Nemot vérag,
ka diennakts tumsaja laikd saules paneli praktiski nerazo elektroenerdgiju, baterija
var tikt ladéta no elektrotikla, tadéjadi apvienojot divas ekonomiskas prieksroci-
bas - diennakts gaisaja laika uzlade notiek no saules panela, diennakts tumsaja
laika uzlade notiek no elektroenergijas tikla, kad elektroenerdijas birZas momentana
stundas cena ir zemaka par kadu iestaditu cenas slieksni.

Meérkis

Darba meérkis ir izstradat svina-skabes akumulatoru uzlades ierici, kas spéj auto-
matiski ieslégties un izslégties atkariba no elektroenergijas birZas momentanads
stundas cenas.

Veikt tehnisko dokumentaciju projektéSanas procesam pa soliem, lai to varétu iz-
mantot kd macibu materidlu vai pamacibu Sadas ierices patstavigai izstradei.
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DARBA GAITA VAI
METODOLOGIJA

\V

Elektroenergijas avoti biezi vien rada spriegumus diapazonda no 15 V lidz 25 V, un
svina-skabes akumulatoriem nedrikst pievadit spriegumu, kas lielaks par 14,6 V, ta-
dé| uzlades ierices pamatad ir pazeminoss sprieguma parveidotdjs. Turklat Sim par-
veidotdjam ir janodrosina reguléSana saskand ar atbilstosu uzlades metodi [1], ko
nodrosina mikrokontrolleris.

Bateriju uzlades ierices spéka kédes pamatad ir pazeminosais sprieguma parveido-
tajs ar papildu elementiem (1. att.), kas nodrosina informacijas komunikaciju ar mik-
rokontrolleri.

1) Current

1. att. Bateriju uzlades ierices spéka kédes elektriska shéma.

Lai regulétu spéka kédi saskana ar uzlades metodi, tika izmantots “Arduino” mikro-
kontrolleris Uno Rev3 [2], kura ieslégSanos vai izslegSanos atkariba no elektroener-
gijas birzas cenas vada “OrangePi” mikrokontrolleris Zero [3].

"OrangePi" mikrokontrollera Zero vidé tika izveidots programmas kods, kas spé&j au-
tomatiski nolastt momentano elektroenergijas cenu birza un salidzinat to ar lietota-
ja definéto sliek$na cenu. Salidzindjuma rezultats ieslédz vai izslédz vienu no "Oran-
gePi" mikrokontrollera Zero izvadiem, kas ir pieslégts pie "Arduino” mikrokontrollera
Uno Rev3, lai ieslégtu vai izslégtu uzlades ierices spéka kédi.

"OrangePi" mikrokontrolleris Zero tiek pieslégts persondlajam datoram ar USB
vadu. Izmantojot datorprogrammu PuTTy [4], mikrokontrollera iek$éja vide tiek
attélota uz persondld datora ekrana ka terminalis, kurad tiek ievaditas komandas.
Lietotdjs ievada komandu, kas ieslédz izveidoto programmu, un ta pieprasa lieto-
tdjam ievadit procentudlu vértibu no vidéjas dienas cenas, kas tiks izmantota ka
cenas slieksnis salidzindsanas operacijai. Tad katras 10 s programma pieprasa die-
nas elektroenergijas cenu tabulu no majaslapas, kas izpilda datu apkoposanu un
noformésanu JSON formata [5] no originalds majaslapas. Uzlades ierices darbibas
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blokdiagramma redzama 2. attéla.

Elektro- "JSON"
energuyas f_ovrmo- Elektro-
birzas tesanas -
i . tikls
cenu ma- majas-
jaslapa lapa

I;grlzci)s- Orange Arduino Spéka Bateriia
Pi Zero Uno Rev3 kéde )
dators ’

2. att. Uzlades ierices darbibas blokdiagramma.

REZULTATI

\V

Tika izveidota svina-skdbes akumulatoru uzlades ierice, kas atbilstosi uzstaditajam
elektroenergijas birzas cenu diapazonam automatiski ieslédzas vai izslédzas. Darba
tika aplUkota ierices darbiba, ka ariizskaidrots tas darbibas princips un sagatavota
tehniska dokumentadcija ar mérki attélot projektéSanas procesu pa soliem.

Atsauces

[1] Constant Current Constant Voltage [3] OrangePiZero. [Online]. Available:
Charging Method. [Online]. Available: http://www.orangepi.org/
http://power-topics.blogspot. orangepizero/
com/2016/05/constant-voltage- [4] Terminal Emulator PuTTY. [Online].
constant-current.html Available: https://www.putty.org/

[2] Arduino Uno Rev3 Board. [Online]. [5] The JSON Data Interchange Standard.
Available: https://store.arduino.cc/ [Online]. Available: https://www.
arduino-uno-rev3 json.org/json-en.html
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RIGAS IEDZIVOTAJU PAKOMATU
IZMANTOSANAS PARADUMU
NOVERTEJUMS PIRKUMU VEIKSANA
TIESSAISTE

Darba vaditgjs:
Mg. oec. praktiskais docents Uldis Kamols

IEVADS

\V

Katru gadu e-komercijas pardosanas apjomi visad pasaulé strauji aug, un Sis nozares
Tpatsvars no kopéja mazumtirdzniecibas apjoma ienem arvien lielaku dalu. Progno-
zétas tendences liecina, ka tuvako gadu laika ST situdcija paliks nemainiga. Saistiba
ar straujo patérétdju skaita pieaugumu, kas veic pirkumus tieSsaistes veikalos, ar-
vien aktualdka ir kluvusi pédéjas jiodzes piegades problematika. Veicot sUtijumus
tieSsaisté, patérétdjs vélas tos sanemt iespéjami atrdk un péc iespéjas tuvak savai
dzivesvietai, kas no uznéméjdarbibas viedokla ir |oti prasigs un dargs piegddes veids.
Pédeéjais sUtijuma posms ietver vairdkas pieturvietas ar mazu nogdddjamo precu
izméru un daudzumu, turklat, veicot piegadi ar kurjeru, sGtijuma sanémeéjs piega-
des bridi bieZi vien nemaz nav majas. Sis neveiksmigi veikto piegazu skaits pédéja
desmitgadé ir kluvis vél augstdks. Tiek uzskatits, ka viens no pédéjas jiodzes prob-
lematikas risin@jumiem ir attistits pakomatu tikla parklajums. Pakomati ka sotiju-
mu piegddes risindjums samazina logistikas pakalpojumu, e-komercijas uznémumu
un privato automasinu nobrauktos kilometrus, tada veida uzlabojot pilsétas vidi un
pietuvojoties ilgtspé&jigam pilsétvides konceptam.

Mérkis un uzdevumi

Darba meérkis ir izvértét Rigas iedzivotaju pakomatu izmantosanas paradumus un

identificet potencialas pakomatu atrasands vietas Rigas apkaimés, $ada veida vei-

cinot §1 sOtTjumu piegdades risindjuma tikla attistibu.

Izvirzitie uzdevumi mérka sasniegsanai:

1) veikt teorétiskas literatiras apskatu par e-komercijas nozares izaugsmi pasaulé
un ar to saistito pieprasijumu péc efektiviem sOtljumu piegddes risindjumiem;

2) apkopot unizvértét pieejamo informaciju par pakomatu izmantosanas prieksro-
ctbam un trokumiem;

3) izpétit e-komercijas nozares un pakomatu attistibu Latvijd;
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4) apkopot un izanalizét datus par pakomatiem Rigd, ta ietvaros izveidot pakoma-
tu atrasands vietu kartes;

5) veikt Rigas iedzivotdju anketésanu par pakomatu izmantosanas paradumiem;

6) no iegUto datu rezultatiem identificét jaunas un potencialas pakomatu atrasa-
nds vietas.

DARBA GAITA VAI
METODOLOGIJA

\V

Darba teorétiskaja dala, lietojot monografisko metodi, ir veikta detalizéta e-komer-
cijas nozares, tas attistibas un izmainu izpéte. Autore ir apkopojusi datus par e-ko-
mercijas izaugsmi un ar to saistito pieprasijumu péc efektiviem sUtijumu piegades
risingjumiem. Darba pirmaja dala artir apkopota informacija par izplatitakajam so-
tijumu piegddes metodém, fokuséjoties uz pakomatu novértéjumu un &7 sOtijuma
piegddes risindjuma trokumiem un priekSrocitbam.

Analitiskaja dala autore ir veikusi datu apkopojumu un analizi par e-komercijas noza-
res attistibu Latvija, taja skaitd iek|laujot datus par Latvijas pelnosdkajiem tiessais-
tes veikaliem un to pieddvatajiem sGtijumu piegddes veidiem. Tapat darba otraja
dala ir apkopoti un apstradati dati par pakomatu uznémumiem Latvijd, izmantojot
aprakstosas statistikas un salidzinoso metodi. Autore Google Maps lietotné ir izvei-
dojusi katra uznémuma pakomatu atradands vietu karti, iegUstot pilnu informaciju
par pakomatu tikla attistibu uznémuma, ka ari katras Rigas apkaimes ietvaros.
Praktiskaja darba dald ir veikta tieSsaistes logiskds secibas jautdjumu aptauja par Ri-
gas iedzivotdju pakomadtu izmantosanas paradumiem. Autore iegUtos datus ir apko-
pojusi un analizéjusi, izmantojot dazddas statistikas metodes, taja skaitd aprakstoso
statistikas metodi un secinos$ds statistikas metodes (linedro regresiju un koreldcijas
analizi).

Projekta dald, pamatojoties uz iegUtajiem analitiskds un praktiskas darba dalas
rezultatiem, autore karté identificés un atzimés potencialas pakomatu atrasanas
vietas. Pakomatu atrasands vietas projekta laika tiks apsekotas un nofotografétas,
lai parliecinatos par to piemérotibu.

REZULTATI

\V

Pétijuma gaitd darba autore ir izveidojusi karti ar 143 pakomatu un 71 visu diennakti
pieejamo sUtTjumu piegades punktu atrasands vietdm Rigd. Punktu atrasands vie-
tas ir sadalitas pa Rigas apkaimém, iegUstot strukturétu parskatu par pakomatu
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tiklu attistibu katra no tam.

Veiktaja Rigas iedzivotdju tieSsaistes aptauja par pakomatu izmantosanas para-
dumiem piedalijas kopa 798 respondenti no 37 Rigas apkaimém, no kuriem 652 res-
pondenti pédéja gada laikd ir izmantojusi pakomatus ka sttijumu piegdades metodi.
Butiskakie secindjumi no iegUtajiem datiem:

D)

2)

3)

4)

5)

no aptaujatajiem dalibniekiem 61,04 % uz pakomdtu dodas, parvietojoties ar ka-
jam, un 72,55 % no respondentiem, kuri uz pakomatu dodas ar automasinu, pé-
déja pakomatu lietoSanas reizé ir apvienojusi ar citu ikdienas uzdevumu veiksanu,
kas |auj pakomatus vértét ka videi draudzigu sOtijumu piegddes risinajumu;
pétijuma tika iegUta statistiski nozimiga koreldcija ar sakaribas cieSuma paka-
pes méru 0,9554 (kur o= 0,05 un n =5), kas apstiprina izvirzito hipotézi — jo tuvak
respondentu dzivesvietai vai darba vietai atrodas pakomats, jo biezdk respon-
denti verté pakomatu tiklu ka attistitu;

par svarigu pakomatu izmantosanas priekSrocibu 78,99 % respondentu uzskata
pakomata pieejamibu visu diennakti, tacu tikai 4,00 % no aptaujatajiem dalib-
niekiem izmanto pakomatu arpus veikalu darba laika;

no aptaujdtajiem respondentiem 39,26 % lidz pakomadta atrasands vietai ir ga-
tavi veikt 5 I1dz 10 minGsu ilgu gdjienu, savukart 33,74 % respondentu 10 lidz
15 minGsu gdjienu. Respondentu vidi optimalais jeb vid€jais aritmétiskais gdjiena
ilgums lidz pakomatam ir 11,07 minUtes;

MezZciema ir vismazadkais iedzivotdju Tpatsvars, kuriem lidz pakomatam javeic
vairdk neka 15 minOsu ilgs gdjiens un kuri pakomatu tiklu vérté ka neattistitu,
savukart Centra apkaimé $is iedzivotdju Tpatsvars ir visaugstakais, kas norada
uz to, ka pakomatu tikla parklajums Centra apkaimeé ir nevienmeérigs.

Pamatojoties uz ieprieks$ iegUtajiem rezultatiem, pétijuma gaitd tiks identificétas
potencialas pakomadtu atrasanads vietas, kas varétu paplasinat eso$o pakomatu
tiklu.
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PUBLISKO EKU NOMAS TIRGUS
ATTISTIBAS KONCEPCIJA

Darba vaditgja:
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IEVADS

\V

Zinatniska pétijuma vzdevums ir definét faktorus, kas janem véra publisko éku at-
tistitajiem, lai veiksmigi attistitu publiskas ékas.

Zinatniska pétijuma hipotéze: ikvienas veiksmigas publiskas ékas attistibas pamata
ir izstradata koncepcija.

Meérkis

Zinatniska pétijuma meérkis ir izpétit un definét publisko éku nomas tirgus attistibas
koncepcijas elementu kopu, kas palidzétu publisko éku attistitdjiem izveidot veik-
smigu publiskds ékas koncepciju.

DARBA GAITA VAI
METODOLOGIJA

NV

Izpétot un izvértéjot publisko éku un tirdzniecibas centru attistibas vésturi pasaulg,
Eiropd un Latvija, tiek analizéts, kur mekléjami tirdzniecibas un tirdzniecibas centru
attistibas véstures pirmsakumi, ka ari kadi véstures notikumi ietekmeéjusi tirdznieci-
bas centru veidosanos.

Pétijums apkopo un izvérté 73 nozimigdkos Latvijas Republikas likumus un citus no-
teikumus, kas janem véra publisko éku un tirdzniecibas centru parvaldiba un at-
tistiba Rigd, ka art detalizetak izanalizé pieejamo informaciju par divdm nozarém
"sava vai nomata nekustama Tpasuma izirésana un parvaldisana” un "nekustama
Tpasuma parvaldisana par atlidzibu vai uz liIguma pamata”, kas vislabak raksturo
komercplatibu darijumu jomas galvends tendences un raditdjus. Pétijuma tiek ana-
lizéta jomas iek$éja un aréja vide, ka rezultatd, izmantojot SVID analizi, tiek veikta
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komercplatibu darijumu jomas analize.

Pétijuma teorétiskais pamatojums atkldj, kas veido preces vai pakalpojumu cenu,
un to veidoSanas stratégijas. Analitiskais izvértéjums salidzina nomas maksas at-
Skirtbas starp lielako nekustamo Tpasumu kompaniju pétijumos uzradito un patieso
mazumtirdzniecibas nomas maksu Rigad.

Koncepcijas bUtibas, kd ari dazadas tirdzniecibas centru koncepcijas zindtniskais
pétijums parada, ka dazadam tirdzniecibas centru koncepcijam ir atskiriga ietekme
uz mazumtirdzniecibas nomas maksu, ka art noskaidro, kadi vél ir mazumtirdznieci-
bas telpu nomas maksas ietekméjosie faktori tirdzniecibas centros.

Pétijuma rezultata ir noskaidroti faktori, kas ietekmé un veido nomas tirgus attis-
tibas koncepciju tirdzniecibas centriem, ka arT ietekmé kopéjo nomas tirgus attisti-
bas koncepciju. legUtie secindjumi un izvirzitie priekslikumi publisko éku attistitajiem
sniedz ieteikumus veiksmigas publiskas ékas koncepcijas izstradei un tirdzniecibas
centra attistidanai un/vai parvaldidanai.

REZULTATI

\V

Zinatniska pétijuma hipotéze ir apstiprindjusies — ikvienas veiksmigas publiskas
ékas attistibas pamatad ir izstradata koncepcija. Zinatniskd pétijuma rezultata ir
definéta publisko eéku nomas tirgus attistibas koncepcijas elementu kopa, kas pali-
dzétu publisko eku attistitajiem izveidot veiksmigu publiskds ékas koncepciju.
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AUTENTISKAS LIDERIBAS
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Darba vaditdjas:
Dr. oec. docente Iveta Ozolina-Ozola,
Mag. oec. Linda Saulite

IEVADS

NV

Autentiska lideriba ir Iideribas modelis, kura pamata ir pasapzina, iek$éja morala
perspektiva, objektiva informacijas apstrade un attiecibu caurspidigums (Walum-
bwa, Avolio, Gardner, Wernsing, and Peterson, 2008). Savukart lidera autentiskums
nozimé gan personigds pieredzes (vértibu, domu, emociju un parliecibas) iegisanu,
gan ricibu saskana ar patieso "es"” (izteikt to, ko jUs patieSam domdjat, ticat, un at-
tiecigi rikoties). MUsdiends tiek veikti vairaki pétijumi par autentisko lideribu un tas
sakaribu ar darbinieku apmierinatibu ar darbu. Pieméram, pétnieces Betulas Aicas
(Betul Ayca) darba par autentiskds lideribas ietekmi uz darbinieku apmierinatibu
ar darbu tika noskaidrots, ka starp autentisko lideribu un darbinieku apmierinatibu
ar darbu pastav ciesa pozitiva sakariba (Ayca, 2019). Veicot analizi par autentiskas
[Tderibas pétijumiem, tika konstatéts, ka nav pietiekami pétits par autentiskas Ii-
deribas sakaribu ar vairdku paaudzu darbinieku apmierinatibu ar darbu. Pétijuma
objekts ir vairaku paaudzu darbinieki un to apmierinatiba ar darbu. Pétijuma prieks-
mets ir autentiskas lideribas stratégija. Magistra darba ir izvirzitas divas hipotézes:
H1 - autentiska lideriba ir pozitivi ciedi saistita ar apmierinatibu ar darbu;

H2 — visciesaka sakariba starp autentisko Iideribu un darbinieku apmierinatibu ar

darbu ir Z un'Y paaudzei.
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Mérkis un uzdevumi

Pétijuma meérkis ir izstradat autentiskas lideribas stratégiju organizacijam, kuras

strada dazadu paaudzu darbinieki.

Lai sasniegtu pétijuma meérki, ir izvirziti $adi pétijuma uzdevumi:

1) analizét apmierinatibas ar darbu atskirtbas dazadu paaudzu darbiniekiem;

2) analizét autentiskas Ilideribas bUtibu, izpausmes un saistibu ar darbinieku ap-
mierinatibu ar darbu;

3) izstradat empiriskd pétijuma metodologiju, lai noskaidrotu, ka autentiska lideri-
ba ir saistita ar apmierinatibu ar darbu vairaku paaudZu darbiniekiem;

4) apkopot un analizét empiriska pétijuma datus, izmantojot aprakstosas un seci-
nodas statistikas metodes;

5) izstradat vaditaju atlases, attistibas, novértésanas un lietiskas komunikacijas
risindjumus autentiskds lideribas veidoSanai organizacijas, lai maksimizétu dar-
binieku apmierinatibas limeni.

DARBA GAITA VAI
METODOLOGIJA

Vv

Pétijums sastav no teorétiskas un empiriskas dalds. Teorétiskaja dala tika veikta
teorétiska analize par dazadu paaudzu apmierinatibu ar darbu un tas atskiribam,
autentisko lideribu, tds saistibu ar apmierinatibu ar darbu un autentiskas lideribas
veidoSanas iespéjam organizacijas. Empiriskaja dala tika veikta aptauja, kura pie-
dalijas 285 respondenti no Latvijas. Aptauja tika izmantotas divas anketas — Mine-
sotas apmierinatibas anketa (Martins and Proenca, 2012) un autentiskas lideribas
anketa (Walumbwa et al., 2008). Aptaujas rezultati tika apstradati un analizéti
Microsoft Excel un IBM SPSS® Statistics programma. Lai pdrbauditu pétijuma iz-
virzitdas hipotézes, tika izmantota korelacijas analizes metode (Franzese and luliano,
2019). Balstoties uz analizéto zinatnisko literatdru un empiriska pétijuma rezulta-
tiem, tika izstradata autentiskds lideribas stratégija.

REZULTATI

NV

Pétijuma teorétiskaja dala tika izpétita autentiska lideriba un darbinieku apmierina-
tiba ar darbu, to bitiba, vairaki modeli, ka ari sakariba starp autentisko lideribu un
apmierindtibu ar darbu. Tika noskaidroti ieteikumi lideribas stratégijas veidosanai
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Z,Y, X un Baby Boomer paaudzei.

Atbilstosi empiriskd pétijuma rezultatiem, pétijuma hipotéze H1 apstiprindjas daléji.
Tika noskaidrots, ka starp autentisko lideribu un darbinieku apmierinatibu ar darbu
pastav pozitiva vidéji cieSa sakariba (rs = 0,59; p < 0,01). Savukart pétijuma hipoté-
ze H2 neapstiprindjas. Pétijuma rezultati paradija, ka Z un Y paaudzei nav visciesa-
kds sakaribas starp autentisko lideribu un apmierinatibu ar darbu, salidzinot ar X

un baby boomers paaudzi.
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IEVADS

\V

Tendencém strauji mainoties, mainds sabiedribas vajadzibas. Pilsétu centru funkciju
maina mUsdienu pilsétplanoSand ir neizbégama, tomeér svarigi ir apzindties tas véer-
tibas, kuras parveides procesd sabiedriba nedrikst pazaudét — piederibu un kultor-
vésturisko mantojumu, kas ir vértiba, kuru par naudu vienkarsi nenopirksi. Sabied-
riba dzivo laikmeta, kura varda briviba, moralds un kulturalas vértibas un drosiba
tiek aizsargatas ar likumu. Vecriga — Rigas vésturiska centra kodols - ir viens no
Sadiem piemériem, kura ar savu izcilo jigendstila arhitektOru jau kops 1997. gada
ir dala no UNESCO Pasaules mantojuma, kas attiecigi uzliek cik daudz aizsardzibu,
ka atbildibu gan no Tpasnieku, gan pasvaldibas un sabiedribas puses. Vecrigas teri-
torija ir bijusi un bUs ierobezots resurss, tas efektiva izmantosana ir fundamentals
priekSnoteikums ilgtspéjigai Vecrigas teritorijas planosanai un parvaldibai. Viena
no bOtiskadm resursu pieejamibas niansém ir eso$o bivju/eku pieejamiba un tehnis-
kais stavoklis, kur nepietiekama uzmaniba no iesaistitajam pusém noved pie varda
"grausts” izmantosanas, radot asu diskusiju starp vairdkam sabiedribas attistibas
jautdjumos iesaistitajam organizdcijam, t. sk. pasvaldibu, sabiedribu un uznéméj-
darbibu. Graustu ietekme uz pilsétvidi visnotal ir arkartigi nozimiga, jo ta tiesd méra
ietekmé ilgtermina attistibu, radot bUtisku ietekmi uz socidlo, ekonomisko un vides
stagnaciju. Vecrigd novérojama pietiekami intensiva graustu esamiba noteiktds te-
ritorijas, liecinot par iespé&jamu Tpasnieku nolaidibu, neefektivu pasvaldibas ricibu
un eso$o instrumentu izmantosanu. Lai veicindtu graustu skaita samazingjumu,
Rigas vecpilsétas teritorija nepiecieSama stratégiska pieeja un pasvaldibas riciba
eso$o instrumentu efektiva darbiba, tapat svarigi ir apzindties eso$o situaciju gan
no tehniska stavok|a, gan Tpasumtiesibu viedok|a, cik akdta ir esosa situdcija un kuri
ir noteicosie pilsétvides spéléetqji, kas veicinatu tendenci graustu skaitam Vecriga
samazindties.
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Meérkis un uzdevumi

Darba meérkis ir apzinat un fiksét Vecrigas teritorija esoso vidi degradéjoso eku si-

tuaciju un analizét socialekonomisko ietekmi uz pilsétvidi, kas sevi ieklauj pasvaldi-

bas riciba esoso instrumentariju izpéti graustu jautdjumu risindsand, tapat izprast

kultGrvesturiskd mantojuma saglabdsanas nozimi caur graustu prizmu un izstradat

viena valsts nozimes grausta renovacijas izmaksu aprékinu.

Darba mérka sasniegSanai nepiecieSams secigi veikt Sadus uzdevumus:

1) pieejamas literatoras izpéte latvieSu un anglu valodad;

2) Rigas pasvaldibas riciba esoso instrumentu apzindsana;

3) pasaules tendenéu / politiku / izvértéSanas metoZu apzinddana graustu jautdju-
ma;

4) datu klasificedana/strukturésana;

5) pasvaldibas riciba pieejamo datu salidzinagSana ar redlo situdciju (kartésana);

6) Vecrigas graustu ietekmes ekonomiskais novértéjums;

7) eksperta viedokla izzinadSana socidalekonomiskas situdcijas izzinasang;

8) grausta atjaunosanas izmaksu aprékins;

9) secindjumu un priekslikumu izstrade.

DARBA GAITA VAI
METODOLOGIJA

NV

1. dala. Lai spétu izprast nepiecieSamo datu atspoguloSanu un izpétes priekSmeta
bOtibu, tiek veikta “grausta” termina skaidrojums un graustu klasifikacijas detali-
zéts izklasts, novertéta pasvaldibas ricibd esosa stratégdija kultirvésturisko graustu
skaita samazindjuma jautdjuma, veikts ietekmes risku uzskaitijums tris vadosajos
blokos: ekonomiska ietekme, sociala ietekme un vides ietekme.

2. dala. Esosaja situacija pasvaldibas riciba nav teritoriali nodaliti dati laika, kas
veicinatu efektivu ricibas novértéjumu, attiecigi darba tiek veikta detalizéta Vecri-
gas esosads situdcijas analize graustu jautdjuma, atbilstosi teorétiskajai dalai veikta
datu klasificésana, ekonomiskas ietekmes aprékins un novértéjums, iegits eksperta
viedoklis par graustu ietekmi uz kutdrvésturisko mantojumu un iespé&jamas ietek-
mes novértéjums.

3. dala. Grausta atjaunosanas izmaksu aprékins ar mérki izprast realas izmaksas

grausta sakdrtosanas scendarija.
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REZULTATI

\V

Lai nodrosinatu turpmaku detdlu grausta jautdjuma analizi, tiek veikta Vecrigas
esosds situdcijas detalizéta datu klasificéSana un atspogulosana, ka rezultata
tiek izstradata interaktiva karte ArcGIS platforma.

Veikts graustu ekonomiskas ietekmes izvértéjums un iegits eksperta viedoklis
kultOrvesturisku objektu apsaimniekosand un socialas ietekmes novértéjums.
Veikta A kategorijas grausta ar Valsts nozimes kultiras objekta statusu renova-
cijas izmaksu aprékins, lai izprastu nepiecieSamo izmaksu apjomu.

Atsauces

(1]

Blight Free Philadephia. (2001). A
Colleboration Between the Eastern
Pennsylvania Organizing Project
and the Temple University Center for
Public Policy. Pennsylvania: Temple
University Center for Public Policy.
https://astro.temple.edu/~ashley/
blight.pdf

Eduardo Rojas. (1999). Old Cities,
New Assets: Preserving Latin Amer-
ica’s Urban Heritage. Washington:
Inter-American Development Bank.
https://publications.iadb.org/publi-
cations/english/document/0Old-Cit-
ies-New-Assets-Preserving-Lat-
in-America-Urban-Heritage.pdf
National Vacant Properties Cam-
paign. (2005). Vacant Properties:
The True Costs to Communities.
Washington: National Vacant Proper-
ties Campaign. https://files.hudex-

change.info/resources/documents/
VacantPropertiesTrueCosttoCommu-
nities.pdf

Rigas Dome. (2018). Rigas pilsétas
pasvaldibas ipasuma parvaldibas
stratégija 2018.-2023. gadam.
[Tiessaisté]. [Skatits 2020. gada 23.
februari]. Pieejams: https://id.riga.
lv/wp-content/uploads/2019/01/02_
Srategija_Nr.1864.pdf

Rigas domes Pilsétas attistibas
departaments. (2014). Rigas
veésturiska centra un ta

aizsardzibas zonas teritorijas
planojums. [TieSsaisté]. [Skatits
2020. gada aprili]. Pieejams:
https://www.rdpad.lv/wp-
content/uploads/2014/12/6_
RVC_KulturVide_3250_
konsolidets_14062019.pdf
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[ ] A\ 4
Daiga Reca
InZenierekonomikas un vadibas fakultate,
magistra studiju 2. studiju gads

BUVNIECIBAS UZNEMUMA
ILGTSPEJIGAS ATTISTIBAS
KONCEPCIJA

Darba vaditdja:
Dr. oec. profesore Ineta Geipele

IEVADS

NV

BUvniecibas likuma noteiktas normas nosaka, ka viens no svarigakajiem bUvniecibas
attistibas procesa mérkiem ir radit kvalitativu dzivi sabiedribai, ievieSot efektivu
bGvniecibas procesa tiesisko reguléjumu, tadejadi nodrosinot ilgtspéjigu valsts eko-
nomisko un socidlo attistibu, veicinot kultirvésturisko un vides vértibu saglabasanu,
domajot par energoresursu raciondlu izmantosanu.

Meérkis
Zinatniska pétijuma mérkis ir noskaidrot, kada ir bdvniecibas uznémuma ilgtspéji-
gas attistibas koncepcija.

DARBA GAITA VAI
METODOLOGIJA

vV

Zinatniskajom pétijumam tiek izmantotas $adas kvalitativas pétniecibas metodes:
normativo aktu, dokumentu, literatiras, interviju, zinatnisko materialu satura ana-
lize. Galvena pétniecibas metode ir kontentanalize.
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REZULTATI

\V

Pamatojoties uz rezultatiem un apstradatajiem materialiem, pétijuma tiek seci-
nats, ka izvirzita hipotéze buvniecibas uznémuma ilgtspéjigas attistibas koncepci-
jas veidosanad jabalsta uz nepiecieSamibu izstradat ilgtspéjigas bivniecibas novér-
tésanas un sertifikacijas sistémas izveidi Latvija u. c.

Atsauces

(1]

(2]

5]

Latvijas Republikas likumdoSana.
(2013). Bavniecibas likums.
https://likumi.lv/doc.php?id=258572
Ministru kabinets. (2002).

Par buvniecibas nacionalo
programmu. http://m.likumi.lv/doc.
php?id=65990

Eiropas Komisija. Migracija un
patvérums. Riga. 12 lpp.

Ministru kabinets. (2014). Visparigie
bivnoteikumi. https://likumi.lv/ta/
id/269069-visparigie-buvnoteikumi
2017. gada ekonomikas prognozes

(6]

Vacijai. (n. d.). Vacijas-Baltijas
Tirdzniecibas kamera.
https://www.ahk-balt.org/lv/
zinas/news-details-lv/2017-gada-
ekonomikas-prognozes-vacijai/
Kvalitates vadiba. (n.d.) LR
Ministru kabineta tiesibu aktu
projekti. http://tap.mk.gov.lv/
valsts-parvaldes-politika/kvalitates-
vadiba/
Praude, V., Belcikovs, ]. (1996).
MenedZments. SIA “Vaidelote”
Izdevnieciba. 411 Ipp. u. c.
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Davis Freidenfelds

InZenierekonomikas un vadibas fakultate,
magistra studiju 2. studiju gads

PROCESU PIEEJAS IEVIESANAS
IZVERTEJUMS

Darba vaditgja:
Dr. oec. profesore Inga Lapina

IEVADS

\V

Procesu pieeja tiek uzskatita par veiksmigu veidu ka nodrosinat organizdcijas vadi-
bu, I1dz ar to ir bUtiski izprast, ka to veiksmigi ieviest, gan izpétot pieejamo zindtnis-
ko literatUru, gan ari veicot situdcijas izpéti konkréta organizdacija.

Meérkis
Pétijuma mérkis ir izpétit labo praksi procesu pieejas ievieSand organizdcijas un
veikt procesu pieejas izvértéjumu konkrétd organizacija.

DARBA GAITA VAI
METODOLOGIJA

NV

Procesu pieejas veiksmigai ievieSanai ir nepiecieSams izprast aspektus, kas gan po-
zitivi, gan negativi ietekmé izvélétds vadibas metodes veiktspéju. Ir skaidrs tas, ka
vienkdrs$a esoso procediru parsaukdana par procesiem nebUs pilnvértiga procesu
pieejas ieviesana [1]. Pétijuma ietvaros tika analizétas vairakas publikacijas, balsto-
ties uz So, tika apzinata laba prakse [2]-[4]:

1) noteikt atbildigos par procesu vadibuy;

2) definét organizacijas kritiskos procesus;

3) apzinat klientu (gan iek$éjo, gan aréjo) prasibas;

4) veikt procesa snieguma raditdju izstradi;

5) salidzinat snieguma raditajus ar klientu prasibam;

6) identificét un veikt procesa uzlabojumus;

7) atkartotiizvértét procesu.
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Pétijuma aplUkotd organizacija ir uzsakusi procesu pieejas ievieSanu un Sobrid at-

rodas ceturtajd posma no ieprieks definétajiem, turklat treais posms ir veikts ne-

pilnvértigi — nav skaidri apzinats klients un ari ta prasibas. Pétijuma rezultata tika

konstatétas ari citas nepilnibas procesu pieejas ievieSand organizdcija:

® nodefinéti procesi, kam nav noteiktas atbildigas personas;

® procesu ievades un izvades ne vienmeér ir sasaistitas;

® procesu atbilstibas parbaudes ir nepilnvértigas;

® procesu kartes neseko ne labajai praksei, ne tam, kd organizacija ir ieprieks defi-
néjusi to izstradi.

REZULTATI

\V

Pétijuma izvirzitais mérkis — izpétit labo praksi procesu pieejas ievieSand organi-
z4cijas un veikt procesu pieejas izveértéjumu konkréta organizacija - tika sasniegts.
Turklat tika iegUts art priekSstats par to, kam pievérst uzmanibu turpmaka procesu
pieejas ievieSand organizacija, ka, pieméram, risku vértésanai procesos un normati-
vo aktu atbilstibas integracijai procesos.

Atsauces
[1] D.Hoyle and J. Thompson, QMS Collins, “Best Practices in Business
Conversion: A Process Approach Process Management: Assign Process
(Chapter 2).2016. Roles and Responsibilities,” pp. 1-4,
[2] ].H.Hooper, “The Process Approach 20009.
to QMS In ISO 9001 and IS0 9004,” [4] A.Mendelssohn, “Process Primer,”
Qual. Prog., no. December, 2001. Qual. Prog., vol. 48, no. 5, pp. 16-21,
[3] R.Collins, T.C. Services, and R. 2015.
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Dita Zdanovska

InZenierekonomikas un vadibas fakultate,
bakalaura studiju 4. studiju gads

KLIENTU APKALPOSANAS PROCESA
ANALIZE UN PILNVEIDE SIA "FORTA
PREFAB"

Darba vaditdja:
Mg. oec. Baiba Drégere-Vaivode

IEVADS

NV

Modularas bovniecibas uznémuma klientiem ir svarigi sanemt atru un kvalitativu
apkalposanu, kas uzlabo klientu apmierinatibu un tadéjadi uznémumam nes pelnu.
Tadél nepiecieSams optimizét ar klientu apkalposanu saistitos procesus.

Meérkis
Darba meérkis ir analizét uznémumu un ta esoso klientu apkalpoSanas procesu, ka art
izvirzit ieteikumus procesa efektivitates uzlabo3anai.

DARBA GAITA VAI
METODOLOGIJA

vV

Esosa klientu apkalposanas procesa novértésanai tika veikts iek$éjais audits, ka uz-
devums ir parbaudit, novértét un uzraudzit iek$éjas kontroles meérku atbilstibu un
efektivitati attieciba uz procesiem, zinoSanu un atbilstibu [1]. Pardosanas posma
procesiem (tehniskais novértéjums, indikativa cena, saistosa cena), kas tika identi-
ficeti ka vajais posms, tika veikta vértibu plismas kartédana (VSM), kas paredzéta,
lai izprastu eso3o procesu norises kartibu un informacijas apmainu uznémuma, ta-
déjadi palidzot identificét esosas problemas [2].
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Veértibu plismas karté3anas rezultata identificéto problému célonu analizei tika iz-
stradatas ISikava diagrammas, ka arTizmantota 5 kdpéc metode, ja konkrétd prob-

|éma nav izradijusies komplicéta.

REZULTATI

\V

Pétijuma izvirzitais mérkis — izpétit labo praksi Tika konstatéts, ka esosais process
neatbilst uznémuma dokumentacija aprakstitajam. Tehniskd novértéjuma, indika-
tivas cenas un saistos$as cenas procesos tika konstatéti zudumi, kuru novérsanai
nepiecieSams pilnveidot procesd izmantojamos instrumentus.

Atsauces

[1] Chang, Y.-T., Chen, H., Cheng, R. K.,
and Chi, W. (2019). The Impact of
Internal Audit Attributes on the
Effectiveness of Internal Control
Over Operations and Compliance.
Journal of Contemporary Accounting
& Economics, vol. 15, pp. 1-19.

[2] Masuti, P. M., Dabade, U. A. (2019).

Lean Manufacturing Implementation
Using Value Stream Mapping at
Excavator Manufacturing Company.
Materials Today: Proceedings.

vol. 19, pp. 606-610.
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Madara Vinkelmane

InZenierekonomikas un vadibas fakultate,
bakalaura studiju 4. studiju gads

DABIGA SALDEJUMA RAZOSANAS
PROCESA ANALIZE UN PILNVEIDE

Darba vaditgja:
Mg. oec. doktorante Arta Piléna

IEVADS

\V

APP "Darzkopibas institOts" ir zinatniska institdcija, kas razo ari partikas produktus,
viens no tiem ir dabigais saldéjums. Svarigi noteikt, vai raZzoSanas process notiek
atbilstosi prasibam un ka $o procesu pilnveidot un padarit efektivaku.

Meérkis

RaZoSanas process nav lidz galam optimizéts, un procesa rodas k|idas, pétijuma
meérkis ir So procesu analizét, izvirzit priekslikumus ta pilnveidei un noteikt iespéja-
mos ieguvumus no procesa pilnveides.

DARBA GAITA VAI
METODOLOGIJA

NV

Procesu pilnveide ir svarigs solis uznémuma, lai tas darbotos veiksmigi, bez klodam,
izvirzitos konkurences prieksgald un sasniegtu pilnigu klientu apmierinatibu, tapéc
svarigi lietot katram uznémumam un procesam piemérotdakds pilnveides metodes
[1]. Partikas razosana ir viena no visstingrak reglamentétajam nozarém, tdpéc sva-
rigi noteikt, vai darbiba tiek veikta atbilstosi prasibam. Lai to parbauditu, tiek veikts
ieksejais audits péc /SO 2007:2075 un HACCP sistémas principiem, ar ta palidzibu ie-
spéjams noteikt procesa vajos posmus, atbilstibu prasibam un novértét uznémuma
darbibu [2]. Lai noteiktu iespéjamads klGdas raZoSanas procesd, tika veikta FMEA,
kas palidz noteikt iespéjamads klodas, novérst to rasanos un uzlabot produkta
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kvalitati [3]. RaZzoSanas procesa pilnveides mérkis ir to padarit efektivaku, tapéc, lai
redzetu, kurus procesa posmus iespé&jams izmainTt, lai procesu padaritu efektivakuy,
tika veidota VSM. Ar tas palidzibu tiek vizualizéts produkta vai pakalpojuma cels [4].

REZULTATI

\V

APP "Darzkopibas institOts" dabigd saldéjuma razodanas procesa analizes rezul-
tata tika sniegti priekslikumi, ka So procesu pilnveidot ta, lai tas bGtu efektivaks,
razosanas process butu 1sdks un sniegtu uznémumam ekonomisko ieguvumu.

Atsauces

(1]

(2]

Sredni, J. (1992). Design of
Experiments: A Tool for Continious
Process Improvement. 30 th Annual
Proceedings Reliability Physics 1992,
March 31 to April 2, 1992. San Diego,
USA, pp. 1-

Yang, L. (2011). Study on the
Improvement of the Internal Audit
Work in IT Environment. 2011
Fourth International Symposium

on Knowledge Acquisition and
Modeling, October 8-9, 2011 . Sanya,
China, pp. 1-4.

Zhang, ]., Zhu, Q. (2006). FMEA
Based Potential Risk Analysis of

Lower Cost Region Sourcing. 2006
IEEE International Conference on
Service Operations and Logistics,
and Informatics, June 21-23, 2006.
Shanghai, China, pp. 158-163.
Guo-qiang, P., Ding-zhong, F., Mei-
xian, J. (2010). Application Research
of Shortening Delivery Time Through
Value Stream Mapping Analysis.
2010 IEEE 17th International
Conference on Industrial
Engrineering and Engineering
Management, October 29-31, 2010.
Xiamen, China, pp. 733-736.
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Marija lliuca
InZenierekonomikas un vadibas fakultate,
bakalaura studiju 3. studiju gads

PARZIMOLOSANA KA ZIMOLA
VADIBAS METODE KULTURAS
INDUSTRIJAS ORGANIZACIJAS

Darba vaditdiji:

Mag. oec. zinatniskais asistents
Toms Kreicbergs,

Mag. sc. soc. Lolita Ozolina

IEVADS

NV

Zimola parzimoloSana ka veiksmiga zimola vadibas metode var tikt izmantota da-
zadas zimola dzives stadijas, seviski, ja ir mainijusies organizacijas darbibas stra-
tégdija, Zimola identitdte ir novecojusi un jaatsvaidzina organizacijas zimola misija,
vértibas, vai japiesaista jaundka mérkauditorija. Témas izvéles aktualitate ir sais-
tita ar zimola parzimolosanu kd metodes izmantosanas izpéti un ietekmi kultiras
industriju organizaciju efektivitaté un mérku sasniegsana.

Mérkis un uzdevumi

Darba meérkis ir noskaidrot, ka zimola parzimoloSana k& zimola vadibas metode ie-

tekmé radoso industriju uznémeéjdarbibas attistibu. Darba vzdevumi:

1) pétit zimola un parzimolos$anas jédzienu;

2) apzinat zZimola parzimolosanas mérkus, procesu un nozimi zimola vadibas kon-
teksta;

3) apzindt un izpétit pasaules pieredzi zimola parzimolosana;

4) izpeéetit kultGras industriju jédzienu;

5) izpétit zimolu pdrzimoloSanas stratégijas kultras industrijas pieméros;

6) veikt secindjumus un izstradat priekslikumus, balstoties veiktaja analize.
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DARBA GAITA VAI
METODOLOGIJA

NV

Bakalaura darba empiriskaja dala tiks izmantots empiriskdas datu vaksanas meto-
des, kvalitativo pétijuma metode un satura analize jeb kontentanalize. Tiek planots
veikt padzilindtds intervijas ar organizdciju vaditajiem vai direktoriem, vai marketin-
ga cilvekiem. Satura analize tiks izmantota, lai salidzinatu kultGras industriju iesta-
Zzu pieméru parzimoloSanu un mérku sasniegSanu procesu.

REZULTATI

\V

Rezultatos izstradasu priekslikumus, balstoties uz “Rakstniecibas un mUzikas mu-
zejs" un "Latvijas Lellu teatris" izpéti par parzimolo$anas procesu.

Atsauces

[1] Kapferer,]. N. (2008). The New River, New Jersey: Pearson.
Strategic Brand Management. [4] Kotler, P, and Keller, K. L. (2006).
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[2] Wheeler, A. (2013). Designing Brand Saddle River, NJ: Pearson / Prentice
Identity: An Essential Guide for the hall.
Whole Branding Team, 4th Edition, [5] Makasi, A., Govender, K., and
John Wiiley & Sons, Inc, Hoboken. Madzorera, N. (2014). Re-Branding

[3] Kotler, P., and Keller, K. (2006). and Its Effects on Consumer
Marketing Management: Customer Perceptions. Mediterranean Journal
Value, Customer Satisfaction and of Social Sciences, 5-20.

Customer Loyalty. UpperSaddle
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BEZATKRITUMU PIEEJAS
IZMANTOSANA MODES INDUSTRIJAS
UZNEMUMU ATTISTIBA

Darba vaditdjas:
Mag. oec. zinatniskd asistente Viktorija Babica,
Dr. oec. asocieta profesore leva Zemite

IEVADS

NV

Arvien vairak cilvéku uzmaniba tiek vérsta uz atkritumu daudzuma samazinasanu -
pasaules lideri izstrada ilgtspéjigas uznéméjdarbibas stratégdijas, bet patéretdji
vélas produktus iegadaties no videi draudzigiem uznémeéjiem. Uznéméji, rOpéjoties
par vidi, ne tikai samazina savu atkritumu daudzumu, bet arTizmanto to ka lielisku
marketinga triku — piesaistot “zali" domajosus klientus un veicinot sava uznému-
ma aktualitati un pardosanas rezultatus. To starpd ir arl strauji augosie radosie
uznéméji, kas sava darbiba izmanto bezatkritumu pieeju ka instrumentu uznémuma
attistibai.

Pétot vairakus pétijumus un zindtniskos rakstus, redzams, ka modes industrija ir
otra videi kaitigdkd industrija pasaulé. Tapéc, aplikojot bezatkritumu pieeju rado-
$aja uznémeéjdarbibg, ir bUtiski aplUkot tiesi So nozari, ka ta vienlaikus censas gan
samazindt atkritumu daudzumu, gan piesaistit jaunus klientus.

Mérkis un uzdevumi

Darba meérkis ir izpétit, ka bezatkritumu pieeja tiek izmantota modes industrijas

uznémumu attistibd, un analizét Latvijas un pasaules modes industrijas uznému-

mus, kas sava darbiba izmanto bezatkritumu pieeju, un vértét tas izmantosanas

veiksmigumu.

Bakalaura darba vzdevumi:

1) izpétit bezatkritumu pieejas aktualitati modes industrijg;

2) analizét pieejamos datus par bezatkritumu pieejas izmantoSanu modes industri-
ja Latvija un pasaulg;

3) noskaidrot nozares ekspertu un uznéméju viedokli par bezatkritumu pieejas iz-
mantoSanu modes industrijas uznémumu attistiba.
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DARBA GAITA VAI
METODOLOGIJA

\V

Darba pirmaja jeb teorétiskaja dala tiek veikta teorétiskad izpéte. Taja ietilpst bezat-
kritumu pieejas izpéte, modes industrijas ka radosds uznéméjdarbibas dalas izpéte
un bezatkritumu pieejas modes industrijd izpéte. Darba otraja dala tiek analizéti
dati un raksti par bezatkritumu pieejas izmantoSsanu modes industrija. Darba tresa-
ja jeb biznesa dizaina dala tiek veikti finan3u apréekini un veiktas padzilinato interviju
analizes, tadéjadi noskaidrojot, cik ienesiga ir pdreja uz bezatkritumu pieeju.

Darba pétnieciska dala ir balstita uz padzilindtajam intervijam. Darba izstradé pla-
nots veikt divas padzilinatas intervijas ar modes industrijas nozares ekspertiem un
Cetras padzilinatds intervijas ar uznéméjiem, kas izmanto bezatkritumu pieeju sava
darbibad, uzdodot jautdjumus par un ap nozari, tas attistibu un jaundkajadm tenden-
cém, par bezatkritumu pieejas lietoSanu un par iespaidu, kadu ta atstdj uz nozari un
patérétaju reakciju.

REZULTATI

\V

Bakalaura darba rezultatd paredzéts noskaidrot, ka bezatkritumu pieeja tiek iz-
mantota modes industrijas uznémumos, kddos nolUkos uznémumi pariet uz bezat-
kritumu pieeju un cik ienesiga un izdeviga ST pdreja ir pasiem uznémumiem.

Atsauces
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[3] Rissanen, T., and McQuillan, H. (2016). new Circular Economy Action Plan
Zero Waste Fashion Design. Fairchild for a Cleaner and More Competitive
Books. 223 p. Europe. [Online]. Available: https://

[4] James, A. M., Roberts, B. M., Kuznia, A. ec.europa.eu/environment/circular-
(2016) Transforming the Sequential economy/ [Accessed April 2020].
Process of Fashion Production: Where [7] Sustainability Guide. (n. d.) Circular
Zero-Waste Pattern Cutting Takes the Economy. [Online]. Available: https://
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RAZOSANAS PROCESA PILNVEIDE
SIA "SCHWENK LATVIJA"

Darba vaditdjs:
Mag. oec. prakt. docents Janis Pildavs

IEVADS

\V

Lai arfuznémuma ir ieviesti ¢etri standarti, visi procesi, kas skar klientus un ietekmé
produkta kvalitati, ir aprakstiti KVS. Péc ropigdkas analizes iespéjams secindt, ka ir
procesi, kas nenotiek atbilstosi ieprieks to noteiktajam prasibdam, un tas nelabvéligi
ietekmé produkta kvalitati un energijas patérinu.

Meérkis

Nozaré raksturigi loti augstas energoietilpibas procesi. Ja tie netiek atbilstosi vadi-
ti, uznémumam ir palielindtas raZosanas izmaksas, ka ar' tiek ietekméta produkta
kvalitate, jo iekartas netiek ekspluatétas atbilstosi razotdja noradijumiem un laba-
jai praksei.

DARBA GAITA VAI
METODOLOGIJA

NV

Ar Delfu metodi tika identificéti 10 bUtiskdkie cementa starpprodukta kvalitati ie-
tekmeéjosie faktori. Delfu metode ir balstita uz pienémumu, ka grupas vértéjums
ir ar augstaku ticamibu neka atseviskiem spriedumiem [1]. Faktoriem ar vislielako
ietekmi tika veikta célonu un seku analize, kas ir strukturéta metode, kas noved pie
problémas galvend célona [2]. Nakamaja solT ticamako célonu varbdtibas analizei
tika izmantota kl0du logiska analize, lai izprastu tos célonus, kas statistiski ir pie-
pildijusies visbiezak, par pamatu nemot dienu skaitu viena gada laikd, kad konkreé-
tais gadijums ir piepildijies. Metode parada célonsakaribu mijiedarbibu, kas pastav
starp tam [3]. Izmantojot iegUtos koeficientus, tika secindts, ka vislielaka varbUtiba
kvalitates svarstibam ir izejmaterialu piegades un sagatavodanas procesam. Sis
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process talak tika analizéts ar statistiskas procesa kontroles pieeju, analizétas KVS
ieklauto procesu shémas, iekartu dokumentacija, veikts iek3éjais audits, ka art fik-
sétiiekdrtu parametru radijumi un produkta kvalitates parametri. Izveidota vértibu
plismas shéma procesam, lai to palidzétu racionalizét un paradit visas darbibas ar
pievienoto vértibu un bez tds [4]. Parametri pirms procesa uzlabojuma tika analizéti
ar statistiskds procesa kontroles rikiem, kas ir metode, lai uzraudzitu un uzlabotu
procesus [5].

REZULTATI

\V

Izvirzita hipotéze tika apstiprinata, un var secindt, ka iekartu ekspluatacija, kas nav
atbilstosi prasibam, nelabvéligi ietekmé ne tikai energijas patérinu, bet ari produkta
kvalitati.

Atsauces

[1] Maknickiene, N., and Maknickas
A. (2013). Financial Market
Prediction System With Evolino [4]
Neural Network and Delphi Method.
Journal of Business Economics and
Management, 14(2), 403-413.

[2] Nagyova, A., Pacaiova, A., Gabanova,
A., and Turisova, R. (2019). An
Empirical Study of Root-Cause
Analysis in Automotive Supplier
Organisation. Quality innovation [5]
prosperity, 23(2), 34-45.

[3] Yunusa-Kaltungo, A., Kermani, M.,
and Ashraf, L. (2017). Investigation

Cement PLC. Engineering Failure
Analysis, 73(C), 25-45.

Pan, G., Feng, D., and Jiang, M. (2010).
Application Research of Shortening
Delivery Time Through Value
Stream Mapping Analysis. In 2010
IEEE 17th International Conference
on Industrial Engineering and
Engineering Management (pp. 733-
736).

Nordstrom, F., af Wetterstedt, S.,
Johnsson, S., Ceberg, C., and Back, S.
A.J.(2012). Control Chart Analysis
of Data From a Multicenter Monitor

of Critical Failures Using Root Cause
Analysis Methods: Case Study of ASH

Unit Verification Study. Radiotherapy
and Oncology, 102(3), 364-370.

117
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InZenierekonomikas un vadibas fakultate,
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RISINAJUMI DARIJUMA TIRGUS
VERTIBAS NOTEIKSANAS
PILNVEIDOSANAI MUITAS UN
NODOKLU VAJADZIBAM

Darba vaditdjs:
Dr. oec. asociétais profesors Maris Juruss

IEVADS

\V

Sis darbs atspogulo nesaistitu personu darfjumu principu, kura rezultata tiek runats
par tirgus vértibu nodok|u un muitas vajadzibam. Nodok|u skatijuma tirgus vértiba
ir botiska starp saistitu uznémumu darijumiem, kur to darijuma cena tiek saukta
par transfertcenu (turpmak teksta — TP). Muitas vajadzibam tirgus vértiba ir bitis-
ka, nosakot muitas vértibu (turpmak teksta — MV). Nosakot gan transfertcenu, gan
muitas vértibu, cendm ir jabalstds uz nesaistitu personu darijumu principu. Nesais-
titu personu darijumu principa noteikS8ana gan muitas, gan nodoklu vajadzibam tiek
apspriesta jau no pirmsakumiem, jo, lai gan tirgus vértibai péc bUtibas ir jabUt vienai
gan muitas, gan nodoklu vajadzibdm, ta Sobrid médz atskirties. Nesaistitu personu
darTfjuma principd noteiktd tirgus vértiba no muitas viedokla var iet pretrunds ar
nodok|u administracijas skatijumu. Lai ieviestu kaut nelielu skaidribu, kd nondkt pie
kopéjas tirgus vértibas gan muitas, gan nodok|u administracijas skatijumad, darba
autore ir apskatijusi $aja darba vairaku autoru viedoklus par $o jautdjumu un megi-
ndjusi rast savu skatljumu par nesaistitu personu darijumu principa noteikto tirgus
vértibas piemérosanas pilnveido$anas iesp&jam.

Mérkis un uzdevumi

Magistra darba mérkis ir rast risindjumus nesaistitu personu darijumu principa no-
teiktds tirgus vértibas piemérosanas pilnveidosanai muitas un nodok|u vajadzibam.
Magistra darba mérku izpildiSanai darba autore izvirzija $ddus uzdevumus:

1) izpéetit un apkopot nesaistitu personu darijumu principa noteiktds tirgus veérti-
bas noteikSanas un piemérosanas principus muitas un nodoklu vajadzibam nor-
mativajos aktos;

2) identificét atskiribas starp muitas un nodoklu metodém tirgus vértibas noteik-
gang;
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3) izanalizét muitas vértibas un transfertcenu atskiribu veidosanads iemeslus;

4) izpétit starptautisko praksi darijumu tirgus vértibas noteik§and muitas un no-
dok|u vajadzibam;

5) izstradat iespéjamos risingjumus, kas pilnveidotu nesaistitu personu darijumu
principa piemérosanu muitas un nodokla vajadzibam.

DARBA GAITA VAI
METODOLOGIJA

\V

Darba tika analizétas gan TP noteikSanas metodes, gan MV noteikSanas metodes
un pétita to savstarpéja lidziba. Lai gan pastdav MV un TP noteikS8anas metodém
savstarpéjas lidzibas, darba autore tomér nondca pie secindjuma, ka ir nepareizi
skatities tikai no $ada aspekta, jo, pirmkart, jaatceras, ka no muitas viedokla dari-
juma vértibas metode ir visaktualaka un biezak piemérojama, nosakot MV. Lidz ar
to So metodi bUtu vérts detalizétak analizét saistiba ar TP noteikSanas metodém.
Lidz ar to darba autore izpétija Eiropas Parlamenta un Padomes 2013. gada 9. ok-
tobra Regulu Nr. 952/2013, ar ko izveido Savienibas Muitas kodeksu, un analizéja
tajd noteiktos elementus, kas ir jaiek|lauj, nosakot MV, ka arT elementus, kurus ne-
drikst ieklaut MV, izmantojot darijumu vértibas metodi.

Darba autore uzskata, ka, ta ka viena no galvenajam problémadm, lai nepieméro-
tu darijuma vértibas metodi, ir bazas par uznémumu saistibas ietekmi uz noteikto
cenu, tad jebkura no TV metodém var Sis bazas kliedét. Respektivi, ja uznémums ir
izstradajis atbilstosu TV dokumentaciju un pamatojis noteikto cenu precei, kuru im-
porté péc jebkuras atbilstoSas TV noteikSanas metodes, tad muitas administracijai
nevajadzétu apstridét, ka preces cena nav tirgus cena, un lidz ar to §i cena var tikt
izmantota ka MV.

Otrkart, jaatceras, ka, lai gan muitas un nodoklu administracijas ir ieinteresétas no-
teikt darijuma tirgus vértibu, abas ir ieinteresétas to virzit uz sev izdevigdko pusi
un lidz ar to muitas un nodok|u vajadzibam var atskirties darijuma tirgus vértiba,
lai gan péc definicijas joprojam tiek runats par vienu un to pasu darijuma tirgus
vértibu. Darba autore uzskata, ka tas liek domat par to, ka, lai muitas un nodok|u
vajadzibam varétu rundt par vienu darijuma tirgus vértibu, tai ir jabGt noteikta in-
tervald, kur intervala apak$éja vértiba neietu pretrund ar muitas administraciju, bet
augséja robeZa - ar nodoklu administraciju.

Darba zinatniski praktiskaja dala tika analizéts konkréts gadijums, kura tika no-
teikta gan MV, gan TP péc piemérotakajam noteikSanas metodém un izstradats,
kads izskatitos darijuma tirgus vértibas intervals atbilstosi gan muitas, gan nodokl|u
vajadzibam.
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REZULTATI

NV

Rezultatd darba autore nondca pie darfjuma tirgus vértibas intervala darba ap-
skatrtajam konkrétajam gadijumam. Rezultdts pardda, ka ir iespéjams noteikt sadu
intervalu un noteiktos apstaklos tas var bGt ka paligs. Tadé| uznémumi, izstradajot
TP politiku, var to papildinat ar darba gaitd izstradato analizi. Tada veida nodok|u
maksatajiem bUtu iespéja nenondakt domstarpibds ar muitas administraciju saisti-
ba ar MV un TP.
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BALTIJAS VALSTU REGIONA
ELEKTROENERGIJAS VAIRUMTIRGUS
UN GENEREJOSO JAUDU
PIETIEKAMIBAS NOVERTEJUMS

Darba vadritdjs:
Dr. sc. ing. profesors Gatis Bazbauers

IEVADS

\V

Péc Baltijas valstu elektroenergijas parvades sistému operatoru novértéjuma
2031. gada Baltijas regiond ir sagaidams generégjoso jaudu deficits, neskatoties uz
darbu atvértaja elektroenergijas tirgd, kam ar cendm bUtu jastimulé jauno gene-
racijas jaudu attistiba. Darbs ir veltits elektroenergétikas sektoram, un pétijuma
objekts ir elektroenergétikas nozares attistiba tirgus apstdk|os Baltijas regiona.
Nemot véra daudzus faktorus, kas ietekmé elektroenergétikas attistibu (pieméram,
likumdoSana, pieejamie energoresursi, patérina struktdra utt.), magistra darba ie-
tvaros pétijums koncentréjas uz elektroenergijas vairumtirgus cenu un elektroener-
gijas razo$anas tehnologiju izmaksdm. Minétais nosaka pétijuma priekdmetu — elek-
troenergdijas vairumtirgus cenu, tas ietekmi uz elektroenergijas generdcijas avotu
attistibas iespé&ju un to mijiedarbibu.

Mérkis un uzdevumi

Balstoties un analizéjot pieejamo informaciju par elektroenergijas vairumtirgu, Bal-

tijas energosistémam, kda arT jauno generdcijas avotu izmaksam, noteikt, vai vairum-

tirgus cenu lTmenis Baltija lauj ieviest tirgl jaunus generdcijas avotus, lai nosegtu

prognozéto jaudu nepietiekamibu Baltijas regiona.

Darba ietvaros tika risinati $adi uzdevumi:

® apkopot un analizét informaciju un datus par elektroenergdijas sektora attistibu,
ka art elektroenergijas vairumtirdzniecibas tirgiem, un noteikt cenu limeni.

® noteikt Baltijas regiond potenciali realizéjamus elektroenergijas generdcijas vei-
dus;

® noteikt izvéléto generacijas veidu LCOE (levelized cost of energy, Eur/MWh) vér-
tibas atkariba no elektrostacijas noslodzes;

® salidzinat un izdarTt secindjumus par generdcijas attistibas iespé&jam Baltijas re-
giond, pamatojoties uz vairumtirgus energijas cenu.
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DARBA GAITA VAI
METODOLOGIJA

\V

Darba teorétiskaja dala apskatiti un analizéti sadi galvenie virzieni:

® FEiropas Savienibas energétikas politika, kas nosaka energétikas sektora attisti-
bas virzienu un ietekmé elektroenergijas razoSand izmantojamads tehnologijas un
vairumtirgus cenas;

® clektroenergijas tirgus un generdcija Eiropa, tirgus attistiba, tirgus apjomi Bal-
tijas un Ziemelvalstu regiond, uzstaditds generdcijas jaudas un elektroenergijas
apjomi Eiropd no pagdjusa gadsimta 90. gadiem, mdjsaimniecibu un vairumtir-
gus cenu dinamika;

® Baltijas regiona elektroenergétikas sektora attistiba, apskatot Baltijas energo-
sistému starpsavienojumus ar ES kaiminvalstim, nakotnes energosistémas un
elektroenergijas tirgus attistibas plani, generdcijas avotu investiciju un dzives
cikla izmaksu novértéjuma teorija.

Darba analitiskaja dala apskatita un analizéta:

® clektroenergijas generdcijas, patérina un cenu dinamika Baltija. Izteikti piené-
mumi un prognozes attiecibd uz cendm un elektroenergijas generdcijas izmaksu
veidojoso poziciju izmainam;

® Jenerdcijas avoti un ar tiem saistitds elektroenerdijas razosanas izmaksas -
LCOE. Darba apskatitas piecas elektroenergijas razosanas tehnologijas: 1)
dabasgdzes elektrostacija; 2) biokurinama (Skeldas) elektrostacija; 3) hid-
roelektrostacija; 4) véja elektrostacija; 5) saules elektrostacija. Veikts LCOE sa-
[Tdzindjums ar nakamas dienas vairumtirgus cenu Baltija.

Darba praktiskaja dala apskatitas un analizétas iespéjamas papildu aktivitates, kas

lautu uzlabot generacijas avotu ienémumu gisanas iespéjas vai arl citd veidd sti-

mulétu generdcijas avotu attistibu. Magistra darba izstradé tika lietotas dazadas

pétijuma metodes: vispdrzindtniskds pétijumu metodes (analizes, sintézes, kvan-

titativas), ka armt matematiski statistiskds metodes (datu apkoposSana, grupésana,

dinamikas noverosana).

REZULTATI

NV

Darba ietvaros veiktie generacijas tehnologiju LCOE vértibu aprékini paradija da-
basgadzes, Skeldas un hidroelektrostaciju tehnologiju dzivotspéju, savukart véja un
saules elektrostaciju generacija pie esosSajam Baltijas valstu regiona ndkamas die-
nas vairumtirgus cenadm nav ekonomiski izdeviga. Darba ir apskatitas un analize-
tas papildu aktivitates, kas var stimulét jaunu generacijas avotu attistibu Baltijas
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regiond. Darbad iegUtie rezultati |auj secinat, ka Baltijas regiona generéjosas jaudas
pietiekamibu ir iespéjams nodrosinat, pamatojoties tikai uz elektroenergijas vai-
rumtirgus darbibu.
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magistra studiju 2. studiju gads

MAJOKLU TIRGUS MODELU
EKONOMISKIE ASPEKTI UN
ATTISTIBAS TENDENCES LATVIJAS
UN VACIJAS LIELAKAJAS PILSETAS

Darba vaditdja:
Dr. oec. profesore Ineta Geipele

IEVADS

\V

Ekonomiski attistitds valstis sekmé nekustama Tpasuma tirgus attistibu ilgterming,
lai nodrosinatu gan komercidlo telpu, gan majok|u pieejamibu, ka art ANO llgtspéji-
gas attistibas mérka — "veidot ilgtspéjigas pilsétas un kopienas, lai padaritu pilsé-
tas un apdzivotas vietas iek|laujosas, drosas, pieldgoties spéjigas un ilgtspéjigas” -
Tsteno$anu. DaZadi valsts fiskalie un monetarie instrumenti var sekmét majok|u
pieejamibu individiem, ka arT iendkumi un finanSu resursu lidzek|u pieejamiba
individualaja [Tment, bet bUtiska ir arT sociald un ekonomiska situdcija konkrétaja te-
ritorija, kas nereti nosaka investiciju piesaistes iesp&jas (pat pilsétu griezuma).

Mérkis un uzdevumi

Zinatniska pétijuma meérkis ir noskaidrot Latvijas un Vacijas lielako pilsétu pieeju

majoklu tirgus attistibai, izvértéjot ari valsts ekonomiskos ietekmes faktorus un

nekustama Tpasuma tirgus attistibas tendences, tai skaitd inovativus risindjumus
majoklu tirgus attistibas sekmésanai. Mérka TstenoSanai ir izvirziti Sadi uzdevumi:

1) analizét majoklu tirgus ietekméjosos sociali ekonomiskos faktorus, kas sekmé
kvalitativa dzivojama fonda attistibu un inovativu risingjumu ievieSanu majok|u
celtniecibg;

2) analizét majok|u tirgus attistibas tendences 2015.-2019. gadam Vacijas (primari
Berline, Minhene un Frankfurte) un Latvijas lielakajas pilsétas (primari Riga, Val-
miera);

3) analizét Vacijas pieredzi investoru piesaisté dzivojama fonda attistibai;

4) izmantot datu analizes un salidzingSanas metodi, izvértéjot majok|u pieejamibas
metodes;

5) noteikt iespéjas Latvijai izmantot sistémisku nekustama Tpasuma tirgus politiku
ka priekSnosacijumu sekmigai majoklu politikas istenosanai;
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6) analizét konkrétu pilsétu (Rigas un Berlines) pasvaldibu iesaisti majok|u attisti-
ba;

7) izstradat iespéjamos risindjumus inovativakai un sistémiskdakai majoklu tirgus
attistibai Latvijas lielakajas pilsétas.

DARBA GAITA VAI
METODOLOGIJA

\V

Zinatniskaja pétijuma tiek izmantotas Sadas kvalitativas pétniecibas metodes — do-
kumentu, literatiras, interviju, aptaujas un zinatnisko materialu satura analize. Gal-
venad pétniecibas metode ir nereaktiva, ieklaujot kontentanalizi un sekundaro datu
analizi, izmantojot salidzinGSanas metodi.

Pétijuma tiek identificétas galvends problémas un izaicindjumi inovativas un sisté-
miskas majok|u tirgus politikas attistibai Latvija. Nekustama Tpasuma tirgus attis-
tibas tendencu izvértéjumi un parskati apliecina $adas politikas pozitivo ietekmi uz
majok|u attistibu, sekméjot to pieejamibu dazdadds sabiedribas grupads. Par pétiju-
ma teorétisko pamatojumu kalpo témas zinatnisko atzinu izvértéjums un ar pétiju-
mu saistito pamatterminu skaidrojums, analizéjot ari Latvija spékd esoso normati-
vo aktu ietekmi uz majok|a tirgus attistibu. Pétijuma ietvaros tiek analizéta Latvijas
ka nabadzibas riskam pakl|autas valsts iespéjamie scenariji majok|u tirgus attistibas
sekmeésanai. Petijuma aprobadcijai tiek izvértéti primari auditoru kompaniju veiktie
pétijumi par majok|u attistibas scenarijiem, ka arT Latvijas nekustama ipasuma at-
tistitaju izvértéjums par pastdvosajam tendencém un majok|u pieejamibu Latvija.
Pétijuma tiek noskaidrota ari Vacijas pieeja inovativu risindjumu ievieSanai majoklu
tirgQ, tai skaita analizéjot stratégisko pieeju arvalstu investoru piesaistei un iedzivo-
tdjiem pieejamadkas dzivojamds telpas izveidi.

REZULTATI

\V

Pamatojoties uz analizes rezultatd iegUtajiem datiem un informaciju, tiek secinats,
ka izvirzita hipotéze — nabadzibas riskam paklautas sistémiskas valsts majoklu at-
tistibas politikas neesamiba ir $kérslis ekonomikas izaugsmes sekmésanai ekono-
miski aktivajas pilsétds - tiek apstiprindta, jo ta sekmé art informacijas pieejamibu
un iedzivotdju izpratni par iesp&jam iegddadties un izveidot kvalitativu dzives vidi.
Valsts ekonomikds izaugsmes raditdji tiesa veida ietekmé majok|u pieejamibu.

Latvija majoklu attistiba lield méra ir atstata fizisko personu atbildiba, neveidojot
efektivu majoklu politiku nacionalaja un pasvaldibu [Tment. Vai art iniciéjot Sadu po-
litiku tikai tad, kad majoklu nepieejamiba traucé konkrétas teritorijas ekonomiskajai
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attistibai. Salidzinot ar Vacijas vidéja termina planu nekustama Tpasuma attistibai,
kas balstits uz lielapjoma datiem un digitala analitiska rika prognozém, kas indivi-
dam |auj izvéleties savu finansu resursu atbilsto3ako ieguldijumu, Latvija ir secina-
ma informacijas nepietiekamiba par majok|u tirgd notieko$o un attistibas tenden-
cém kvalitativu majok|u konteksta vidéja termina.

Nekustama Tpasuma attistibas aktivitate ir mainiga dazddu ekonomisko apstak|u
ietekmé, vienlaikus nekustama Tpasuma pieejamiba un attistiba lield méra ietekmé
valsts un konkrétu pilsétu dzives kvalitati, ka ari to konkurétspéju un nosaka arval-
stu investiciju piesaistes iespéjamibu. Valsts valdibas un publiskds parvaldes iesais-
tes aktivitates ietekmé situdcija dazadds Eiropas Savienibas dalibvalstis nekusta-
ma Tpasuma attistiSanas joma ir atskiriga, vienlaikus majok|u pieejamiba ir aktuadls
jautajums visas Eiropas lielakajas pilsétds.
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IESTADES

Zinatniskais vadrtgjs:
Mag. oec. praktiskais docents Janis Kuskins

IEVADS

NV

Arstniecibas iestddés ir nepieciedams uzlabot pasdtijlumu procesus, jo tds nevérs
lielu uzmanibu logistikas procesiem, kas varétu uzlabot ikdienas darbu noliktavas un
samazinds izmaksas.

Meérkis

Pétijuma meérkis ir, balstoties uz pasitijumu procesu izpéti arstniecibas iestadeés,
izstradat priekslikumus pasUtijumu procesu pilnveidoSanai arstniecibas iestadeés.

DARBA GAITA VAI
METODOLOGIJA

NV

Péetijuma veikSanda ir izmantotas kvantitativas pétijumu metodes, ka finansu ana-
l1ze, grafiska analize, statistiska datu analize un empiriskas pétijumu metodes, un
veikta ABC analize kr@jumu novértésanai.

Petijuma tiek analizéti arstniecibas iestazu dati par iepirkumiem 2017.-2019. gadg,
bet krajumu aprites radrtaji 2014.-2018. gadam.
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REZULTATI

\V

Analizéjot iepirkumu datus dazam precém, tika novérots, ka regulari tiek veikti bieZi
un mazi pasitijumi, kas palielina piegades izmaksas. Aprékinot EOQ piecam da-
zadam precém, piegades izmaksas samazindtos par 151,83 EUR. Tadu manualas
uzskaites dé| krajumus ir grotak izsekot un veido 843,72 EUR lielas darbaspéka iz-
maksas gadad, veicot inventarizacijas. Péc ABC analizes rezultatiem krajumi tiek
kontroléti vienadi, tapéc daZas produktu grupas gadu no gada maina savu nozi-
migumu. Veicot zalu iepirkumu un cenu salidzingSanu, konstatéja, ka arstniecibas
iestades veic bieZus un mazus iepirkumus no vairakiem piegadatajiem, jo to paredz
vienosands par zemakam iepirkumu cenam.

Darbojoties noteiktibas apstaklos, drstniecibas iestddés samazindtos piegdzu
skaits un tas izmaksas dazam precém par 151,83 EUR. Ja modernizétu krajumu uz-
skaiti, inventarizacijas izmaksas samazinatos par 8,33 reizém un pasdtijumu procesu
apstrades izmaksas uz vienu vienibu vienam produktam samazinatos par 0,31 EUR.
Noslégto vienosands dé| arstniecibas iestddém ir ierobeZotas iespéjas veikt regula-
rus un lielus zalu iepirkumus no katra zalu piegadatdja — sadarbibas partnera.
Arstniecibas iestddém ir nepiecieéams modernizét krdjumu uzskaiti, lai uzlabotu
krajumu kontroli un samazinatu darbaspéka izmaksas un laiku. Savukart iepirkumu
dalai katru gadu ir javeic ABC analize, lai daZas produktu grupas katru gadu nemai-
nTtu savu nozimigumu. Arstniecibas iestddém, lai iegitu zemakas iepirkumu cenas,
jaslédz vienosanads ar zalu piegadatdju, kas piedava zemadkds cenas, jo vienadiem
medikamentiem iepirkumu summas atskiras par 7,83 %.
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Mag. oec. pétnieks, zindtniskais asistents
Kaspars Plotka

IEVADS

NV

Eiropas Savienibas dalibvalstu ekonomikas attistiba galvenokart noved pie kvan-
titativas izaugsmes, kur liela dala razosanas jaudas veido negativu ietekmi uz ap-
kartejo vidi un lidz ar to ietekmé klimata parmainas. Klimata parmainu politikas
ekonomiskais mérkis ir palidzét valstij, biznesam un sabiedribai pienemt efektivus
lemumus ekonomiskas labklajibas un izaugsmes pandksanai, ka artvienlaikus risinat
klimata parmainu problémas. Valstu ekonomiku ietekmes uz vidi, klimatu identifice-
Sana un tds izvértéjums ir viens no pétijuma uzdevumiem.

Mérkis un uzdevumi

Balstoties uz teorétisko aspektu analizi, izpétit globalo klimata parmainu un Eiro-

pas Savienibas valstu ekonomiku mijiedarbibu un izstradat prognozu apkopojumu

turpmakai attistibai.

Mérka sasniegSanai tika izvirziti $adi uzdevumi:

1) izanalizet klimata parmainas ka vides faktoru kopu dazadu pétnieku skatijuma;

2) izanalizét un noteikt ekonomisko procesu ietekmi uz vidi un globalam klimata
parmaindam;

3) veikt klimata parmainu ietekmes prognozi uz Eiropas Savienibas valstu ieksze-
mes kopproduktu;

4) izvertét klimata faktoru parmainu ietekmi uz ekonomiskajiem procesiem un cil-
véku veselibu;

5) izstradat prognozu apkopojumu Eiropas Savienibas valstu ekonomikas turpma-
kai attistibai, balstoties uz teorétiskajiemn modeliem.
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DARBA GAITA VAI
METODOLOGIJA

\V

Teorétiskaja dala tiek apskatitas klimata pdarmainu un ekonomikas mijiedarbibas
aspekti dazadu pétnieku darbos. Viens no klimata parmainu faktoriem ir globala
sasilSana, kas ietekmé ekonomiku tiesi un netiesi. Pirms analizes veikSanas tika uz-
sdkts un veikts kabineta pétijums, lai apzindtos esoso stavokli un situdciju pétadmaja
lauka. Izmantota statistisko datu atlases, laikrindu un grafiskd metode. Tika apko-
poti un analizéti publiski pieejamie dati: Pasaules Bankas, Eurostat un LR Centra-
|as statistikas parvaldes datubdzes, kas raksturo tadus ietekméjosos faktorus ka
IKP, iedzivotdju skaitu, siltumnicefekta gazu emisijas, ekonomikas zaudéjumus no
ekstréemam klimata pardadibdm un datus par atkritumu apjomu Eiropas Savienibas
valstis hronologiska seciba.

Tika apkopoti ieprieks pasaulé veiktie pétijumi un izmantotds metodes, uzmanibu
pievérsot ekonomikas, vides un klimatu mijiedarbibas matematiskajiem modeliem:
globdlas vidéjas temperatiras izmainas vienddojums, Verhulsta logistiskais viena-
dojums, vides Kuznetsa ITkne, vides kaitéjuma funkcijas un integrétie vides novérté-
Sanas modeli (DICE, FUND, PAGE, IPAT u. c.).

Analizes rezultati tika izmantoti un aprakstiti no teorijas viedokla, veikti salidzino-
Sie aprékini noteiktas hronologiskas rindds. PrognoZu un rezultatu apstradei tika
izmantota MS Excel programmatidra, lai secindtu raditdju izmainu tendences starp
ekonomiskajiem un ekologiskajiem faktoriem un to ietekmi uz tautsaimniecibu.

REZULTATI

\V

Tika izvirzita hipotéze: ekonomisko procesu un globalas klimata parmainu mijiedar-
biba var ietekmét Eiropas Savienibas valstu tautsaimniecibas attistibu. Darba iz-
strades gaitd veikto teorétiski metodisko pétijumu rezultatad ir izstradats prognozu
apkopojums, kas |aus novértét Eiropas Savienibas valstu ekonomikas, vides un kli-
mata savstarpéjo mijiedarbibu, kas ir atkariga no antropogéniem faktoriem. Tas
parada, kada ir saikne starp valstu IKP un klimata parmainu politikas realizacijas
scendrijiem, vadoties no ekonomiskajiem un ekologiskajiem raditajiem.
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INTRODUCTION

\V

The banking industry helps in investment and saving exercises for the development

of business and exchange exercises in a country. In the financial segment of Paki-

stan, the country had encountered most noticeably terrible changes in six decades.

The beginning of Islamic banking made a serious rival for the banking industry par-

ticularly for interest-based banks because of its fast development in Pakistan, same

as in Malaysia.

Research questions are the following:

® Which of the banking system is relatively higher efficient?

® How to achieve the level of efficiency?

® |s it genuine that the Islamic financial framework and new guidelines started
by Pakistan and Malaysia government in the banking sector, cause more rivalry
between the banks?

® \Which of banking system is performing best while conducting different method-
ologies?

® \Which internal and external factors are most important when it comes to deter-
mining a bank's efficiency?

Research Object are Islamic banks in Pakistan.

Research Subject is assessment of the efficiency of Islamic banks in evidence of

Pakistan.

Research Aim is to discover factors influencing Islamic banks' efficiency in Pakistan.

The Research Objectives are set according to the research aim.

® To explain the Pakistani Islamic banks' concept.

® To evaluate conventional and Islamic banks' growth and efficiency in evidence of
Pakistan.

® To describe the concept of Malaysian and Pakistani Islamic banks.

® To analyse technical, scale and pure technical efficiency.

® To give some guidance on how to reduce the inefficiencies in the Islamic banking
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industry.

Hypothesis

® H1. Pakistani Islamic banks are more profitable than Pakistani conventional
banks.

® H2: The Islamic banking system of Pakistan has high liquidity.

® H3: Malaysian Islamic banks are highly capable and more efficient than in Paki-
stan.

® H4: Pakistan Islamic banks efficiency is affected by managerial skills.

Aim

In Pakistan there are not many studies conducted on both types of banks. Name-
ly, Islamic banks and conventional banks and not concentrated on various sorts of
methodology at once, yet most centered was around conventional banks. However,
the Islamic banking industry still needs to do more and more research work. Another
issue in this study is that not many studies are conducted to measure the efficiency
of the banks in Pakistan since 2013 and not selected the banks. As a sample, which
starts their activities after 2010, and not utilizing a wide range of banks (private,
public, domestic, foreign, multinational). Since Islamic banking is in the initial stage
in Pakistan, there is a substantial need to direct execution assessment, which is
likewise significant for the policymakers, upper-level management, employees, cus-
tomers, investors, managers and regulators speculators. All these need securities
against the safe care of monetary resources, so it's essential to think about the
money related execution investigation of conventional and Islamic banks to follow
the right direction and choose the correct choice. There are different types of em-
ployees, customers and investors and they have their thinking, opinion, and ideas
about investment, working and dealing in this type of portfolio, but still, they need
more knowledge about banks, so the paper examines efficiency for both banking
portfolios to motivate the customers, employees, and investors.

MATERIALS AND METHODS

NV

This research is divided into two steps. For the first step, data are collected from
the financial report of five Islamic and five conventional banks of Pakistan, and fi-
nancial ratios are used as a methodology. For the second step, all the data are col-
lected from the financial reports of eight Malaysian Islamic banks and 9 Pakistani
Islamic banks and DEA approach is used as a methodology.

The following ratios were applied to measure efficiency level.

I. We used CAR ratio to evaluate the capital of bank’s stability. CAR is calculated

by the following formula:

Tier1Capital + Tier 2 Capital

RiskWeighted Assets
Tier 1 Capital is the combination of shareholder equity and retained earning,

CAR= M
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while Tier 2 contains revalued and undisclosed reserves and some mix securities.
Supplementary capital is the second name of Tier 2 Capital.

. Another ratio we used to analyse the capital return of each bank. ROE is calcula-

ted by the following formula:

_ NetIncome

Total Equity

Net Income is the total profit after the deduction of all expenses and taxes,
shareholder is obtained after deduction of liabilities from assets. If a bank has
lower (ROE) then it means the management are not performing well and vice
versa (Van Horne & Wachowicz, 2008).
DTAR ratio gives the estimation of finance for each bank and shows how much
each bank depends on the debt financing. DTAR is calculated by the following
formula:

@)

Total Debt )
Total Assets

If a bank has higher DTAR, its means most of the bank's assets are from debt
financing and it also shows that the bank is doing some risky investment.

DTAR = 3

. We used ATR ratio to measure the relationship of sales and advances. ATR is

calculated by the following formula:

_ Total Sales

" Total Advances
We used NSR ratio to evaluate the return of each bank's interest and it also

expresses the essential income as well. NSR is calculated by the following formu-
la:

)

NSR = Interest Income — Interest Expenses. 5)

We applied the ROA ratio to calculate the efficiency level of each bank. ROA is
calculated by the following formula:
__ Net Income
~ Total Assets
If the ratio of ROA is higher, it means banks are performing well, and banks are
utilizing their resources in a better way with good management skills.

©

Data Envelopment Analysis (DEA)

In various studies, the DEA methodology is utilized to perceive the efficiency of se-
lected samples for each bank of both countries. DEA is a non-parametric approach
utilized to measure the efficiency and advance the productivity of an organization
and assess the TE, PTE and SE.

Technical Efficiency

Technical efficiency signifies the change of substantial input into output with the
best practice. Technological advancement in the current time does not misuse the
number of inputs that are created by the given amount of output. Banking industry
is considered to be fully efficient if it has good working process. If working under the
inefficiency level, the banking TE will be precise as a level of the good process. The
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TE of each bank (DMUj) is analysed by the input CCR approach by determining the
LP for the purpose to maximize the output by utilizing the minimum input variables
(Economicshelp, 2019).

Minimize 6, with respect to wy, ..., wy 0, Subject to:

Technical efficiency is calculated by following formulas:

N
> Wy, —y,>0,where,i=12,3, .. /; 7
J=i

N
ijxkj —0,x,,<0,where, k=1,23, .. K (8)

j=i
w, >0,where,j=1,2,3,... N,

where N is the number of banks chosen for the study.

Generating amount of output which is denoted by / (y;, stand for the number of
outputs i for banks n)

inputs of the banks are denoted by K (x,,, stand for input k for bank n).

w; are average weights calculated for each N of banks.

At the point when the nth direct program is found out, the average weight permits
the most effective technique for creating the banks s outputs to be concluded (Eco-
nomicshelp, 2019). TE further breaks down into PTE and SE.

Pure Technical Efficiency

PTE relies upon the managerial decision ,which shows the performance of manage-
ment. How excellently they use the inputs or output. PTE is the sort of effectiveness
that decides likewise the inefficiencies aspects of the framework and furthermore
the size of activity as indicated by data. That efficiency is analysed under the as-
sumptions of VRS contains in the PTE. Because of administrative inefficiency, the
PTE further decide and examine all the streams and weak points based on each
bank achievement. There is a wide range of circumstances that happen when the
PTE is resolved, and analyses of the achievement of banks is based on its functions
and specialized set up. BCC approach analyses the bank's PTE based on input va-
riables by measuring the below LP formula (Mostafa, 2010). Min 6, Subject to:

Pure technical efficiency is calculated by formula

n
> wx! <Ox{,i=1,2,3, .. m;

j=1

Swyl>ylr=123, s
=1

>w, =1

=

Wj201j=1: 2: 3: e Ny (9)

where
w; - weight of the j-th DMU;
X; - value of the i-thinput variables for j-th DMU;

yf - value of the r-th output variables for j-th DMU;
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X,.t is value of i-th input variable for j-th DMU;

m - number of inputs;

s - number of outputs;

n - number of DMUs;

0 - the value that signifies the efficiency of the DMU.

j=lequation is a convexity constraint, which specifies the VRS framework (Mostafa,
2010). Without this convexity constraint, the BCC model will be a CCR model des-
cribing a CRS situation.

Scale Efficiency

If the operational size is greater, we can find out the scale efficiency for the unit
of any creation or assembling and after some changes, the efficiency can be mi-
nimized. SE can also be calculated by TE into PTE. Scale proficiency likewise clarifies
as far as its assembling and clarifies if the unit mass is contrasting, at that point
its effectiveness is additionally affected because of its certain calculation and any
adjustment made down than it would affect the whole product. Scale productivity
helps to clarify the various realities identified with the estimation of the units and
helps to boost the outcomes belonging to output (Kumar, 2008). Scale efficiency
can be calculated by the following formula according to the CCR and BCC rating
method (Cooper, Ruiz, & Sirvent, 2007). Scale efficiency is calculated by formula

_ Technical Efficiency .,
Pure Technical Efficiency .. '

(10)

If the result of the analysis is lower than 1, in the case of scale efficiency it means
the operations of the banks are decreasing, if the level of input increases, it will give
a lower level of output.

® [Effectiveness assessment of all these three efficiencies fluctuates from O to 1.
® The wedge between 01 and the value observed measure technical inefficiency.

® |f SE is efficient under TE, its means PT inefficiency.

® |f SE is different between CRS & VRS, its means Scale inefficiency.

RESULTS

\V

Result of descriptive analysis shows that the ROA of ordinary banks is higher than
of premium free banks; higher ROA means thst banks are utilizing their resources
in a better way with good managerial skills as well. CAR ratio of ordinary banks is
more favourable than of premium free banks, which means that ordinary banks are
low in risk and their financing is also secured. DTAR ratio is in the favour of Islamic
banks and is unusual for the promising customer and good than regular banks, so
regular banks are depending on debt funding while Islamic banks are relying upon
equity financing. However, it is concluded that the conventional banks are growing
very strong in Pakistani banking systems, but the future of Islamic banks will also
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be bright in Pakistan.
The result of trend analysis shows that the profit after tax of both banks shows the
positive result, which is a positive sign and means that both banks are working in the
right direction. But on the other hand, expenses also show the upward sign, which
can affect their profit in the future. In the rest of the trend analysis in the case of
balance sheet elements, both banking systems show an upward trend from year
to year. Still, in the case of the income statement the conventional banks fluctuate
from year to year. In contrast, the Islamic banks show the upward trend in all inco-
me statement elements. Conventional banks of Pakistan are favourable because
of different and unique services and products, technological advancement, big size,
trained employees, and good managerial skills. Conventional banks of Pakistan are
also favourable because they offer a fixed return on the investment and different
portfolio.
According to the result of DEA approach, the result of technical efficiency for the
sample period of 2010 to 2018, Al Rajhi, May and Public Malaysian Islamic banks are
fully efficient. Alliance bank was fully efficient only after 2014 to 2018; Hongleong
banks were fully efficient in 2014, 2015, and 2018; and BIMB was fully efficient form
year 2015 to 2018. But in the case of Pakistan only Allied Islamic bank was fully
efficient and Habib Islamic bank was technically efficient only in 2015 and 2016.
Malaysian banks are more efficient than Pakistani banks in context of TE. Pakistani
banks are inefficient due to the irregular allotment of assets and utilized their in-
puts properly to get more outputs. The bank size also effects efficiency, e.g. Pakis-
tani banks are smalls in size. In the context of average outcome of PTE and SE, Ma-
laysian banks perform higher than Pakistani banks and descriptive summary also
shows the result in favour of Malaysian Islamic banks.
In the context of CRS and VRS result average outcome, the Pakistani Islamic banks
show lower results than Malaysian banks. Average outcome of Pakistani banks is
0.7601 and of the Malaysian banks 0.9468. The efficiency is measured from O to
1 range, if the efficiency is between O and 1 then it is mean technical inefficiency,
but if the SE is efficient then its mean inefficiency is due to the PTE, and if the SE
is under CRS and VRS is different, its means inefficiency is due to the SE. There are
some external and internal elements, which disturb the capability of Pakistani Isla-
mic banks' external factors, namely inflation is on the peak in Pakistan, the political
conditions in Pakistan ares not stabile and the policies are also not stable, and the
internal factors are incompetence in managerial skills, improper assets allocations,
and small bank size.
Hypothesis:
® H1. Pakistani Islamic banks are more profitable than Pakistani conventional
banks. (Accepted)
® H2: The Islamic banking system of Pakistan has high liquidity. (Rejected)
® H3: Malaysian Islamic banks are highly capable and more efficient than Pakistani
banks. (Accepted)
® H4: Pakistan Islamic banks' efficiency is affected by managerial skills. (Partially
Accepted)
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InZenierekonomikas un vadibas fakultate,
bakalaura studiju 4. gads

SABIEDRIBAS LIDZDALIBAS IETEKME
UZ TERITORIJAS ATTISTIBAS
PLANOSANU

Darba vaditdgjs:
Mg. oec. praktiskais docents Uldis Kamols

IEVADS

NV

Sabiedribas lidzdaliba teritorijas planosana ir viena no darbibdam, kas norada par
demokratiskas valsts esamibu. Jebkura veida planosana ir vérsta uz attistibu un
ilgtspéjigu ideju, kas bUs vertiga ne tikai §T briza situdcijas risinadSanai un vajadzibas
nodrosinasanai, bet art spés apmierindt ndkamo paaudzu vértibas, vajadzibas un
vélmes. Un tiesSi vai netiesi tomér $adu procesu norise ietekmé gan sabiedribu ko-
puma, gan katru tas individu, tadé| viedok|lu dazadiba un apzindsana planosanas
procesu var padarit pilnvértigaku un iesaistitajdm pusém saistosaku.

271. gadsimta arvien vairak tiek runats par to, ka pilsétu nepiecieSams veidot cilve-
kam, ne milzigai auto transporta satiksmei, ne augstam celtném bez izjustam ielam,
parkiem un citiem publiskds artelpas elementiem, ne rGpnicdm un razotném un ne
vél daudziem citiem, kas nesabalanséta vairakuma liek pazust pilsétas lielakajai ver-
tibai — cilvekam. Turklat cilvékam, kas pilséta ir tik dazads gan savu parliecibu, gan
izgltitibas, gan savu hobiju un vél vairaku citu faktoru dél, ka arT, botiski, sava vecuma
dél. Un, lai spétu runat par pilsétu cilvékam, ir jauzklausa un jaizprot So dazado cilve-
ku viedoklis, jarod kompromiss starp tiem un jarada labaka realizacija.

Katrai pilsétai ir bUtiski apzindties tds galveno lietotadju, ka art ta perspektivu na-
kotné. Biezi vien par vismazdk vérda nemamajiem sabiedribas locekliem tiek uzskatiti
bérni un jauniesi. Vini tiek apzinati tikai ka skoléni vai gimenes locek|i - majsaimnie-
cibas parstaviji, bet tikai retos gadijumos ka pilnvértiga sabiedribas dala ar savu vie-
dokli un vajadzibam. Bet tiesi Sis viedoklis var bGt par vienu no teritorijas attistibas
planosanas vadmotiviem. Bérnu un jauniesu iesaiste planoSanas procesos ir iespéja
ne tikai kopigi radit labaku pilsétvidi jaunajai sabiedribas dalai, bet ari veidot bérnos
un jaunieSos atbildibu gan par saviem [émumiem, gan par vidi, kura tie uzturas, pil-
sonisko aktivismu, vietas patriotismu un citas iezimes, kas veido labdku sabiedribu,
jaunieSiem pieaugot.
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Mérkis un uzdevumi

Darba meérkis ir izpétit sabiedribas l[idzdalibas ietekmi teritorijas attistibas plano-
Sand un, iesaistot bérnus un jauniesus teritorijas attistibas planosanas procesa, ie-
gUt tris perspektivus Jelgavas pilsétas artelpas uzlaboSanas scenarijus.

Lai sasniegtu darba meérki, tiek definéti Sadi uzdevumi:

1) iepazities unizanalizét dazadus avotus par pétijuma tému, veidot no tiem teoré-
tisko bazi turpmakai pétijuma izstradei;

2) veidojot sasaisti ar sabiedribas lidzdalibas iespé&jam kopumd, izdalit bérnu un
jauniesu iespéjas teritorijas attistibas planosang;

3) atlasit skolénu - respondentu — grupu, kas tiek iesaistita pétijuma realizacija ar
praktisku [1dzdalibas pieméru teritorijas attistibas planosang;

4) analizét skolénu lidzdalibas pieméru un sniegtos priekslikumus, atlastt bdtiskako
informaciju sniegto priekslikumu detalizétai izstradei;

5) izveléties tris perspektivakos skolénu priekslikumus, sagatavot So priekslikumu
bazes informaciju — esosas situacijas aprakstu, paredzamos uzlaboSanas pasa-
kumus, nepiecieSamo pasdkumu izmaksas, atmaksasanas periodu, tehnisko spe-
cifikaciju un vizualizacijas;

6) izdartt secindjumus par pétijuma iegUto informaciju un sniegt priekslikumus pé-
tijuma turpmakai attistibai.

DARBA GAITA VAI
METODOLOGIJA

Vv

1. dala. Lai izprasu teorétiskos pamatprincipus darba pétnieciskas dalas izstradei,
tika veikta sabiedribas lidzdalibas ietekmes attistibas planosana informacijas avo-
tu izpéte un analize, izveidojot darba teorétisko bazi. Teorétiskaja atspogulojuma
tika nemts veéra tiesiskais reguléjums, precizétas darbd ietveramas definicijas un
skaidrojumi no dazadu autoru avotiem, tadéjadi konkretizéjot darba metodologiju,
ka art izprotot sabiedribas lidzdalibas ietekmes pamatprincipus visparigi un bérnu
un jauniesu lidzdalibas ietekmes atskiribas.

2.dala. lerobezojot pétijumu, autore par darba mérki izvirzijusi tiesi bérnu un jaunie-
Su I1dzdalibu teritorijas attistibas planosana, bet par pieméru izvéléjusies Jelgavas
pilsétas attistibas iespéjamo planojumu. Tadé| 2. dala aplUkota Jelgavas pilsétas
bérnu un jauniesu lidzdaliba teritorijas attistibas planosana lidz Sim, bet pétijuma
turpmakai attistibai, konkrétas pilsétas skolas — Jelgavas Valsts gimnazija, Jelga-
vas Spidolas Valsts gimnazija un Jelgavas 4. vidusskold - veikta aptauja skolénu
vidQ, lai izprastu to, ka bérni un jauniesi skolds raugds uz pilsétu, kadas ir to galvenas
asocidcijas, ka un kur vini ikdiena parvietojas pilsétd, kur pilséta vini jotas visdrosak,
kur - visnedrosak, ka, vinuprat, pilsétai botu jaattistas, kadi varétu bit attistibas
virzieni. No ta iegUts skolénu veidots pilsétas raksturojums, kas izmantots par pa-
matu 3. dalas praktiskajiem risinajumiem.

3.dala. Balstoties uz 2. dala aplikoto informaciju, izstradati tris perspektivi Jelgavas
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pilsétas artelpas uzlabosanas scenariji, kas precizéti, izveidojot to iespéjamo idejas

vizualizaciju un izstrades tehnisko specifikaciju — projektésanas uzdevumu — un vei-

cot aprékinus, nosakot provizoriskas projektu izmaksas.
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Viedok|u dazadibu rada dazadds interpretacijas, [1dz ar to dazadiba pastaveés art
dazados procesos planosand, kur [idzdarbojas sabiedriba, radot gan ieguvumus,
gan trokumus, bet tik un tad sabiedribas iesaiste ir jauzskata par neatnemamu
politikas veidoSanas sastavdalu.

Mdisdienu bérni un jauniesi tiek raksturoti ka tadi, kas apdzivo “telpas pieauguso
veidotd pasaulé”, bérnu prasmes un kompetence sabiedriskds telpas izmantosa-
nd un izpratné ir nepietiekami novértétas. Bet patiesibd bérnu telpiskds aktivi-
tates un izpratne par publiskds artelpas procesiem, attistibas scenarijiem par-
sniedz vinu vecaku izpratni.

Bérniem un jaunieSiem labvéligas pilsétas planosanas pieeja tiek balstita uz di-
viem principiem - “planot bérniem" vai "planot kopa ar bérniem", tomeér visbiezak
planotdji izvélas planot bérniem, bet necensas tos aicinat lidzdarboties, tadejadi
méginot apvienot abus planosanas principus.

Skolénu iesaiste pétijuma veidota, veicinot praktisku lidzdalibas nodrosinasanu
jeb iespéju paust viedokli par pilsétu un tas attistibas iespéjam. Pécak veikta
bérnu un jauniesu viedok|u analize un kopigo iezimju apkoposana, lai tiktu izstra-
dati konkreti priekslikumi, kas saistami ar teorétiskaja dala aplUkoto informaciju.
Pétijumu bGtu veértigi turpindt gan konkrétds pasvaldibas ietvaros, gan ari pla-
Sak, pétot tendences sabiedribas lidzdalibai kopuma un veidojot paraléles ar
bérnu un jauniesu lidzdalibu teritorijas attistibas planosana citds pasvaldibas
un valsti kopuma. Autore uzskata, ka turpmadkos pétijumus iespé&jams sadalit ne
tikai konkrétu sabiedribas vecumgrupu lidzdalibas iezimés un teritoriali, bet art
tados pétamajos virzienos ka, pieméram, lidzdalibas juridiskie aspekti un tiesibu
aktu plasdaka analize, antropologijas un cilvéku psihologijas ietekme uz sabiedri-
bas l1dzdalibas rezultatu, planosanas un bdvniecibas nozares attistibas poten-
cials sabiedribas lidzdalibas ietekmé no praktiskds pieredzes lidz jaunu risina-
jumu radi$anai u. c. Tapat pétijums var tikt turpinats, analizéjot Saja pétijuma
iegUtos rezultatus un secindjumus, paplasinot konkrétu jautdjumu aplSkosanu,
tiekoties ar respondentiem klatiené un diskutéjot par aptauju, taja atspogulo-
to informaciju un piedavatajiem risingjumiem, piesaistot nozares specialistus
praktiskds dalas projektu ideju analizei un aprékiniem, tiekoties ar pasvaldibas
attistibas nodalas parstavjiem, lai parrunatu konkréta pétijuma rezultdatus un
papildinatu pétijuma uzdevumus talakai izpétei utt.
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IEVADS

NV

Darba tiek aplikota automobila tilta modela vienas brivibas pakapes kustiba. Ap-
rakstita nelinedra atsperu sistéma, kas sastav no tris lineariem posmiem ar loka-
liem stingumiem c;, ¢, un c3. Ar datoru modelétas brivas un uzspiestas svarstibas, ja
papildus sistéma ir slapésanas amortizators. Paraditas $adas sistémas prieksroci-
bas, braucot pa nelidzenumiem un bedrém.

Meérkis un uzdevumi

Darba mérkis bija izveidot kopéju kustibas diferencialo vienadojumu visos kustibas
posmos un to modelét. Tam nolUkam tika lietota MathCAD programmatdra un tas
funkcija "sign(...)", kas lauj érti saprast notiekoSo kustibu viena, divos vai visos tris
atsperes posmos. Darba galvenais uzdevums bija novértét nestaciondras kustibas
ar triecieniem, iebraucot bedrés vai uzbraucot nelieliem izcilniem.
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DARBA GAITA VAI
METODOLOGIJA

NV

Piekares masas virzes kustibas tika aprakstitas ar diferencidlo vienadojumu un
MathCAD funkcijas "sign(...)" palidzibu. Izmantotie parametri: m — masa; g - brivas
krisanas padtrindjums; x'' — vertikalais padtrindjums kustigai masai; x, x' — parvie-
tojums un atrums; cy, ¢y, ¢3 — atsperu linedrie stingumi tris posmos; A2, A3 - sanu
posmu koordindtas; b, n — nelinedras slapésanas koeficienti; Q(x, x', t) — ierosmes

REZULTATI

\V

Izpétita automobila piekare, kura modeléta ar tris atsperu stingumiem. Sastadits
mehadniskds sistemas matematiskais modelis kustibas analizei ar datora palidzibu.
Sagatavotais modelis atlauj veikt seSu parametru optimizaciju telpd. Noskaidrots,
ka vieglajiem automobiliem vidéja posma stingumam jabdt samérda mazam. Tas
nodrosina virsbOves mazas svarstibas. Modelis izmantojams efektigu slapésanas
sistému izveidei citds masinbUves nozarés.

Atsauces
[1] Igors S¢ukins, Mihails Zakrzevskis. Procedia, 2014, vol. 16, iss. 3,
Chaotic Attractors in the Soft Driven pp. 154-159. ISSN 2345-0533.

Trilinear System. Vibroengineering
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IEVADS

NV

Aprékinu teorijas, kas saistitas ar virsmu slidésanu pa ledu, ka vienu no mainigajiem
parametriem iek|auj virsmu kontakta laukumu, tacu, analizéjot, ka I1dz Sim zinatnie-
ki raksturo virsmas $aja zinatnes virziena, tiek secinats, ka praktiski kontakta lauku-
mu neviens neméri. Ta vietd tiek izmantoti virsmas raupjuma parametri. $aja darba
salidzindta praktiski nomérita virsmas kontakta laukuma un raupjuma parametru
izmantosana, lai analizétu $o virsmu slidésanu pa ledu.

Meérkis
Pétijuma merkis ir parbaudit, vai virsmu raksturosana ar eksperimentali noméritu
kontakta laukumu uzrada labaku korelaciju ar tribologisko eksperimentu datiem,

salidzinot ar klasiskajam virsmu raksturoSanas metodém, izmantojot raupjuma pa-
rametrus.

DARBA GAITA VAI
METODOLOGIJA

vV

Pétijuma ietvaros izgatavoti eksperimentalie paraugi ar dazdadu virsmas kontakta
laukumu ar ledu. Paraugi izveidoti, to virsmas sakotnéji apstradajot ar smilSu strok-
lu, tadejadi radot virsma bedrites, péc tam virsmas tika pdrpulétas tris dazados re-
Zimos. PuléSanas rezultatad raupja virsma tiek padarita gluda, bet tai tiek saglaba-
tas ar smildu stroklu izveidotas bedrites, kas nodrosina virsmas kontakta laukuma
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samazindjumu.

Izveidotajiem paraugiem veikti tribologiskie eksperimenti, izmantojot divas dazadas
iekartas: a) slipas plaknes tribometru; b) turp-atpakal tipa tribometru. Ar abam
iekartam testi veikti siltos un aukstos laikapstdk|os, lai parbauditu likumsakaribas
dazados berzes rezimos: a) robezberzes; b) hidrodinamikas.

Tribologisko mérijumu rezultatiem pdrbaudita koreldcija gan ar virsmas raupjuma
parametru Sa, gan kontakta laukumu, kas izteikts divos veidos: a) absolGtaja vérti-
ba (mm?); b) procentuali pret nominalo (%).

REZULTATI

\V

legUtie rezultati rada, ka konkrétajiem paraugiem virsmu raksturosana ar kontakta
laukumu uzrada labaku korelaciju ka raupjuma parametrs Sa. Sis novérojums ap-
stiprina izvirzito hipotézi, ka virsmu raksturoSana, izmantojot kontakta laukumu,
lauj labak raksturot slidésanas Tpasibas pa ledu. Protams, janem véra, ka ideala ga-
dijuma ir pieejami abi virsmu raksturoSanas parametri, tadejadi palielinot izpratni
par virsmas faktisko stavokli. Papildus noskaidrots, ka loti liela nozime datu ticami-
bai ir atkariga no ta, ka apstradati mérijumu rezultati.

Atsauces

[1] A.M.Kietzig, S. G. Hatzikiriakos,
P. Englezos, Physics of ice friction,

Reducing Ice Adhesion on
Nonsmooth Metallic Surfaces:

J. Appl. Phys. 107 (2010) 081101.
https://doi.org/10.1063/1.3340792
A. Spagni, A. Berardo, D. Marchetto,
E. Gualtieri, N. M. Pugno, S. Valeri,
Friction of Rough Surfaces on Ice:
Experiments and Modeling, Wear.
368-369 (2016) 258-266. https://
doi.org/10.1016/j.wear.2016.10.001
E.]. Y. Ling, V. Uong, |. S. Renault-
Crispo, A. M. Kietzig, P. Servio,

Wettability and Topography Effects,
ACS Appl. Mater. Interfaces. 8
(2016) 8789-8800. https://doi.
org/10.1021/acsami.6b00187

E. Lozowski, K. Szilder, S. Maw, A
Model of Ice Friction for a Speed
Skate Blade, Sport. Eng. 16 (2013)
239-253. https://doi.org/10.1007/
s12283-013-0141-z
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IEVADS

\V

Katram metalapstrades uznémumam ir sava specifiska materialu apstrades tehno-
logija. Tehnologisko procesus izstrada noteikta secibd. No racionalas tehnologijas
izvéles ir atkariga produkcijas kvalitate, materidlu patéring un razo$anas izmaksas.

Meérkis

Meérkis ir izpétit hidraulisko rotatora lapstinu apstrades tehnologisko procesu, kas
ietver tehnologisko procesu pilnveidoSanu un jaunu paligaprikojumu izveidoSanu de-
talu iestiprinasanai.

DARBA GAITA VAI
METODOLOGIJA

NV

Lapstinu apstrade sastdv no vairakiem apstrades posmiem. Pirmais posms: saga-
taves sagarumosana vz "Kasto" CNC darbagalda; otrais posms: sagataves biezu-
ma frézésana uz "AMADA" CNC darbagalda; tresais posms: sagataves trumulésa-
na uz atskabargu nonemsanas iekdrtas; ceturtais posms: sagataves apstrade uz
"Okuma" CNC darbagalda, iestiprinot sagatavi papildaprikojuma; piektais posms:
atslédznieku darbs, sagataves radiusa frézéSana uz manualdas fazisu un radiusa
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iekartas; sestais posms: sagataves atkadrtota trumulésana uz atskabargu nonem-

Sanas iekartas; septitais posms: sagataves rddiSsana; astotais posms: sagataves
slipésana.

1. att. 10 t lapstina. 2. att. Esosais paligaprikojums. 3. att. Jaunais paligaprikojums.

Tehnologiskajd procesa uzlaboju ceturto apstrades posmu ar jaunu paligaprikojuma
izveidi. lzmantojot esoSo paligaprikojumu, nevar veikt pilnu apstradi, tas ir, nevar
nofrézét sanu radiusus, jo sagataves ir piespiestas viena otrai klat, un nevar izurbt
sanu urbumus. S7s abas apstrades ir jasadala divas atseviékas operacijas, tas aiz-
nem papildu laiku.

Izveidoju jaunu paligaprikojumu, kas ir paredzéts uz "Okuma” CNC cetru asu dar-
bagalda. Saja paligaprikojuma sagataves ir iestiprinatas ta, lai varétu frézét sanu
radiusus un izurbt sanu urbumus.

REZULTATI

\V

Izstraddataja jaunaja tehnologiskaja procesd tiedi ceturtaja apstrades posma nav
nepiecieSamas vairakas apstrades operdcijas. Tas var veikt viend apstrades opera-
cija, iestiprinot sagatavi jaunaja paligaprikojuma. Apvienotajds apstrades operdci-
jas tiek ieekonomeéts laiks, jo nav nepiecieSams atsevisks uzstadijums un atslédznie-
ku darbs.

153



Vatsal Rajeshkumar
Mandlesara

International Cooperation and Foreign Students
Department, 3rd year bachelor studies

USE OF ANALYTICAL MECHANICS
IN ANALYSIS OF STATIC
INDETERMINATE SYSTEMS

Supervisor:
Mag. sc. ing. Researcher Martins Irbe

INTRODUCTION

NV

This report is about the chassis of the Student Racing Car. This project deals with
linear static analysis of the car frame development to exhibit a low weight / high
stiffness ratio. As per the project it can choose from The Formula SAE and The Eco
Car. The project has taken the offset from Eco Car [1].

Aim
To develop a design to maximize the strength and minimize the risk of deformation

as well. To provide enough strength so that it can run fast enough. To analyse if the
chassis work or not (Fig. 2).

MATERIALS AND METHODS

\V

The cars were considered for the needs of the eco marathon. The shape of the
car frame is shown in Fig. 2. Two types of materials were used in the given frame:
carbon fiber and aluminum alloy. In this study, a comprehensive calculation of the
car frame and stress distribution in the stationary state was first performed. The
torsional strength of the car frame was then additionally assessed. A discussion is
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given about the material that can be used according to the given condition.

FEM Ansys and Solidworks programs were used to calculate and design the car fra-
me. From the obtained results, the stress distribution of the materials used and the
frame deformations were analysed. The analysis identified weak high stress areas
and provided recommendations on how to make them stronger. In addition, the sa-
fety factor (FOS) was analysed, which guarantees the required driver safety.

Fig. 1. Eco-Marathon starts. Fig. 2. Spatial construction of the analy-
sed frame.

RESULTS

NV

The parameters of the car frame construction have been found at which the defor-
mations are minimal and the appropriate materials provide the required strength
and lightness. Taking into account all the requirements, data and materials, as well
as information from the report and the project, it is quite reasonable to conclude
that the developed Eco Car frame is significantly better and safer in all possible
uses. Given the different conditions, this car is modeled for different scenarios. It
has also been found that the car is quite safe from the accident.

References

1. https://www.bing.com/ 2. https://www.bing.com/images/
images/search?q=Shell+Eco- search?q=Shell+Eco-marathon+Pro-
marathon& FORM=RESTAB totype&FORM=RESTAB
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INTRODUCTION

NV

Rubber, which has excellent damping ability, great resistance to chemical and phys-
ical factors and can absorb large strain energy and reverse large deformation, is
irreplaceable in many engineering applications like automobiles and machine com-
pensating elements. The elastomers are weak compressible material and in many
calculations weak compressibility (assuming Poisson's Ratio as 0.5) is not taken
into the account, thus making it easier to obtain analytical solutions. However, ex-
periment results show that neglecting weak compressibility of the elastomers can
lead to significant errors if the layers of the elastomers are sufficiently “thin”, and
also further lead to incorrect choice of rubber component parameter, thus failing to
meet the requirements, which can lead to machine failure during operation. Often,
methods of fixing the elastomeric layer are not considered, but for thin elastomeric
layers it can also lead to significant numerical errors in determining the force-dis-
placement relationship. Therefore, the work provides refinements for the analytical
solution, considering the weak compressibility of the rubber layer and the methods
of fastening rubber layer in elastomeric shock absorber.

Aim

1. Consider all the useful properties of elastomers and the advantage it provides as
a shock absorber in various fields of technology.

2. Provide a method for calculation of elastomeric shock absorbers for small defor-
mations, considering weak compressibility of the elastomeric layer; a method for
determining shear modulus (G) and Poisson's coefficient (p).
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3. Obtain analytical solution for force-displacement dependency, under axial com-
pression for the cylindrical elastomeric shock absorbers, considering weak com-
pressibility and small deformation of the elastomeric layer (less than 15 % of
original length) for different ways of attaching metal plates to the rubber.

4. Obtain force-displacement dependency using finite element software Patran
and compare the solution with analytical results.

5. Determine shear modulus (G) and Poisson's coefficient (u) of the elastomer
using RTU MI Laboratory equipment; conduct axial compression experiment of
the cylindrical elastomeric shock absorber with various size and different ways
of rubber-metal attachments.

MATERIALS AND METHODS

\V

The method used for the analytical calculation of displacement of elastomeric layer
is the principle of minimum full potential energy [1].
Complete potential energy of the deformed body is given by [1]

I(u;.5)=U—A,

where U is strain energy stored in the system:

U:Gf
7

and A is energy lost by external force:
A=Mp + [fudv+ [ pudr.
v Fo

dv,

%(u,,jujl, +uu;; ) + :i’__uusui,i - (_52)

Different ways in which metal plates are attached with the rubber layer (Fig. 1):

a) b) ) d) e)
Fig. 1. Different fixture condition between rubber layer and metal plates.
a) free contact between metal plates and rubber with oil (black layer) applied
between contact surface;
b) upper plate is free, applied with oil (black layer), and lower plate is bounded to
the rubber surface with some adhesive;

c) both plates are bonded to rubber layer with some adhesive;
d) aring or cap is mounted on the top and bottom surface of the rubber;
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e) the bottom plate is bonded to rubber layer with adhesive and the ring or cap is
mounted on the top surface of rubber.

Analytical solutions can be solved using the principle of minimum full potential en-
ergy. Natural experiments of compression of the elastomeric shock absorbers were
carried out, in the framework of which various cylindrical rubber-metal elements
were produced and tested with the "Zwick Roell” Z-150 compression machine. Re-
sults are also obtained using FEM software Patran. Finally, graphical comparison of
experimental, analytical and FEM results are made.

RESULTS

NV

Analytical solutions for the calculation for a small deformation of the elastomer-
ic shock absorber, taking into consideration the weak compressibility of the rub-
ber layer, determining the Poisson’s coefficient and shear modulus is successfully
defined. Analytical, experimental and FEM results are expressed graphically for all
the samples considering each condition discussed above. 10 % to 15 % error is ac-
ceptable in the results when comparing analytical results, experimental results, and
FEM. The graphical comparison for the sample of height 200 mm considering two
conditions are given in Fig. 2.

—— Experimantal Results
—— Experimental Results - ~— Analytical Results
Analytical Results ——FEM
800 4 —Fel 6004
/ 4
500 - 4 5004 //
400 4 4004 ’ ._/7
§ z ///
3 ™ 3] *
H 3
- 204
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0
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v T T v T T LA | T LA 3 1 10 ' T T T T 1
2 0 2 4 ] 8 10 12 14 2 ] 2 4 ] 8 10 12 "
Displacement (mm) Displacement (mm)
a) b)

Fig. 2. Graphical comparision for sample of h./d, =5 : 1. a) both end sufaces of rub-
ber layer have free contact between metal plates, b) top surface of rubber layer has
a free contact between metal plates, and bottom surface is bonded with adhesive.

For graph a) in Fig. 2, the error in deformation value between analytical and experi-
mental value is 2.68 %, whereas for the FEM and experimental results is 1.57 %. For
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graph b) in Fig. 2, deformation error between analytical-experimental and FEM-ex-
perimental values is 6.212 % and 11.13 %, respectively. The suggested analytical ap-
proach for calculation of stiffness of cylindrical shock absorbers for various meth-
ods of fixing the end surfaces under axial compression shows good agreement with
the results obtained in experiments and by finite element method.
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(-)-3-KARIOFILENA MODIFICESANAS
IESPEJU IZPETE

Darba vaditgja:
Dr. chem. vadosa pétniece Dace Rasina

IEVADS

\V

(-)-B-kariofiléns ir viens no visizplatitakajiem dabigajiem seskviterpéniem, ko var iz-
dalit no daudziem augiem, pieméram, melnajiem pipariem, oregano, naglinkokiem,
kanepém, lavandas u. c. Ta struktdra sastav no gem-dimetilciklobutana fragmenta,
kas kondenséts ar E-ciklononénu. Pateicoties diviem stereodefinétiem centriem, §im
savienojumam ir [étas un atjaunojamas izejvielas potencidls citu vértigo dabasvielu
sintéze.

Mérkis un uzdevumi

Pétijuma sakotnéjais virziens ietvéra B-kariofiléena atvasindjumu selektivo ciklobutil-
metilkatjona parvértibu izpéti, ieskaitot to generésanu un reakciju ar nukleofiliem,
veicinot iesp&jamo pargrupésanos. Balstoties uz iegUtajiem rezultatiem, tika rea-
lizéta biologiski aktivo seskviterpénu laktonu [1], [2] (rumfelaonu A-C) sintéze no
kariofilena (4) (1. att.). No laktonu 1-3 rindas ir zindmas tikai savienojuma 1 totalas
sintézes, izmantojot stereoselektivas ciklobutana fragmenta iegisanas metodes
[3]-[5], savukart laktonu 2 un 3 sintéze literatira $obrid nav zindma.

0 0]
Me
— 0,4
R H "H
Me Me Me Me

p-Caryophyllene (4) Rumphellaone A (R = H) (1) Rumphellaone B (2)
Rumphellacne C (R = OH) (3)

1. att. Seskviterpénu laktonu 1-3 iegGsana no (-)-B-kariofilena (4).
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DARBA GAITA VAI
METODOLOGIJA

\V

Galaproduktu absolttads konfiguracijas noteikanai tika izmantota rentgenstruktor-
analize, kura viennozimigi apstiprindja iegito laktonu struktdru.

REZULTATI

\V

1. TikaTstenota pirma rumfelaonu B un C sintéze.
2. Rumfelaons A tika iegUts visisakaja zindmaja celd ar visaugstdko kopéjo izna-

kumu.
Atsauces
[1] Chung, H.-M. et al. Tetrahedron Lett. Tetrahedron 2012, 68(24), 4581-
2010, 51(46), 6025-6027. 4587. [4] Ranieri, B. et. al. Org. Lett.
[2] Chung, H.-M. et al. Molecules 2014, 2016, 18(7), 1614-1617.
19(8), 12320-12327. [5] Beck,].C. et. al. Chem. Sci. 2019,
[3] Hirokawa, T.; Kuwahara, S. 10(8), 2315-23109.
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Materidlzinatnes un lietiskas kimijas fakultate,
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KALCIJA FOSFATA CEMENTS
3D PRINTETU PORAINU TITANA
PAMATNU AIZPILDISANAI

Darba vaditdgjs:
Dr. sc. ing. vadosais pétnieks Janis Locs

IEVADS

\V

Titdna implantus plasi izmanto dazadu kaulu defektu arstésana, bet TiO, kermena
vidé ir bioinerts. Lai nodrosinatu efektivu un atru kaulaudu regeneradciju un implanta
nostiprindSanu organisma, ka ari nodrosinatu lokalu antibiotiku piegadi, jauzlabo
titdna implantu bioaktivitate, veidojot poraina Ti implanta un antibiotikas saturosa
kalcija fosfata cementa kompozitmaterialu [1], [2].

Meérkis un uzdevumi

Darba mérkis ir izstradat cementu uz a-trikalcija fosfata bazes, ko iespéjams ieva-

dit 3D printétds porainds Ti pamatnés.

Darba uzdevumi:

1) izstradat amorfa kalcija fosfata un a-trikalcija fosfata sintézes metodi;

2) izstradat cementu uz a-trikalcija fosfata bazes izgatavosanas tehnologiju;

3) raksturot sintezéto izejvielu un iegitd cementa Tpasibas;

4) iegUt gentamicina sulfatu saturodu cementu un novértét ta ietekmi uz cementa
cietésanu un Tpasibam;

5) izpétit cementa ievadisanas metodi 3D printétds porainds Ti pamatnés.

DARBA GAITA VAI
METODOLOGIJA

\V

a-trikalcija fosfats (a-TCP), kas ir cementa cieta faze, iegits, amorfo kalcija fosfa-
tu (ACP), kas sintezéts ar skidumu kimiskds nogulsnésanas metodi, apdedzinot
600-700 °C 1 h. Cements iegUts, samaisot a-TCP un salu skidumu (Na,HPO,-
2H,0 un NaH,PO, maisijumu, kura pH = 7,25) ar masu attiecibu 0,3-0,6. Izgata-
voti cilindriskas formas (10 mm x 5 mm) cementa (CPC) paraugi, kas satur 100 pg
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(CPC + GENTA) un 400 pg (CPC + 4 x GENTA) gentamicina sulfata (GENTA). Porai-
nds Ti pamatnes izgatavotas no Ti,Al,V, izmantojot 3D printéSanas tehnologiju, ku-
ras pamata ir selektiva lazera sakepindSanas metode. Ti pamatnu aizpildiSana veik-
ta, izmantojot iespieSanas (IM), Iapstinas (LM) un negativas formas (NFM) metodi.
Paraugu raksturo$anai izmantotas $addas analizes metodes: rentgenstaru difrak-
tometrija (XRD), gazes piknometrija (GP), skenéjosa elektronu mikroskopija (SEM),
Brunauera-Emeta-Tellera metode (BET), Vika adatas metode, porainibas aprékins,
koheézijas tests, in vitro tests, stereomikroskopija (SM) un datortomografija (DT).

REZULTATI

\V

Izmantojot XRD, analizéts sintezéto pulveru fazu sastavs, nosakot, ka iegots ACP
un a-TCP ar 98 % tiribu. ACP blivums ir 2,66 g/cm? + 0,04 g/cm?® un a-TCP blivums ir
2,87 g/cm? = 0,01 g/cm?, kas noteikts ar GP. ACP dalindm ir neregulara forma, tas ir
aglomergjusds, un to izmérs ir 32 nm += 6 nm, bet a-TCP dalin@dm ir garena forma ar
[Tdzenu un noapalotu virsmu, tacu kristalu augsas rezultata tas ir saplidusas, un to
izméri ir 218 nm * 28 nm, kas noteikts attiecigi ar SEM un BET metodi. Izmantojot
Vika adatas metodi, noteikts cementa sastavu sabiezéSanas un sacietéSanas laiks
attiecigi CPC: 10 min = O min un 85 min * 1 min, CPC + GENTA: 12 min = 1 min un
86 min = 1min, CPC + 4 x GENTA: 13 min = 1min un 88 min +1min. Cementa sacieté-
Sanas reakcija ilgst 24 stundas (noteikts ar XRD), kas laika a-TCP reagé ar skidro fazi
un pakapeniski pariet sikkristaliska CDHAp faze, ka ari no 1. lidz 20. reakcijas stun-
dai novérojama spontdna oktakalcija fosfata starpprodukta veido3ands. Visu ce-
menta sastavu morfologija ir I1dziga, to veido haotiski izvietoti plaksnveida CDHAp
kristali, kas sakopoti ziediem lidzigos veidojumos. Cementiem ir augsta porainiba
(P), kas palielinas, palielinot GENTA daudzumu cementa sastava: CPC P = 81,0 %
+0,2%,CPC + GENTAP=823% + 0,3 % un CPC + 4 x GENTA P=83,8% + 0,1 %.
Cementa paraugu kohézijas testa rezultdti parada, ka to kohézija ir laba, jo vizuali
netika novérota cementa dalinu atdaliSands, un cements neizraisa krasas apkarté-
jas vides skiduma pH izmainas, kas secindts péc in vitro testa. Labaka Ti pamatnu
aizpildiSanas metode ir NFM, jo tad nodrosina labdko paraugu virsmas morfologiju
(noteikts ar SM), augstako aizpildijuma pakapi, kas ir 88,69 % (noteikts ar DT) un
labas paraugu kohezivas Tpasibas.

legUto cementu uz a-TCP bdzes iespéjams ievadit 3D printéta poraind Ti pamatng,
tam ir pietiekami ilgs sabiezéSanas laiks, kura to iespé&jams formét, un ta ipasibas ir
atbilstoSas izmantosanai kermena vidé.

Atsauces
[1] De Viteri, V.S., et al. Tribology - [2] Mifsud, M. et al. Orthop. Trauma.
Fundamentals and Advancements. 2019, 33(3), 160-165.

2013,155-181.
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VIDES PIEEJAMIBAS PETIJUMS
RIGAS DIEVNAMOS.

Darba vaditgja:
Dr. arch. asociéta profesore Andra Ulme

IEVADS

\V

Vides pieejamiba parsvara tiek uztverta ka skérs|u likvidésana cilvékiem ar ipasam
vajadzibam. Balstoties uz universalo dizainu un ta principiem, publiskajam telpam
jabUt pieejamam ikvienam sabiedribas loceklim. Kristiga ticiba mUsdiends ir gan
tradicija, Dieva vardi un rituadli, gan socidala palidziba. Tapéc dievnamam ir jabUt vis-
aptveroSam, tadam, lai ikviens sabiedribas loceklis spétu lietot ta pakalpojumus,
b0t neatkarigs un lidzvértigi iek|lauties Baznicas aktivitateés.

Mérkis un uzdevumi

Pétijuma meérkis ir git priekSstatu par esoSo situdciju un problémam vides pieeja-
mibas principu un vadliniju integrésanai sakralajas celtnés, ka ari veikt secindjumus
par problémas iespé&jamajiem risindjumiem. Lidz $im bridim veikti vairaki pétijumi,
uz kuriem balstoties, var secindt, ka vides un informacijas pieejamibas joma Latvija
ir nepilntbas. Tas traucé cilvékiem ar funkcionaliem ierobeZojumiem veiksmigi integ-
réties sabiedriba un izmantot vienlidzigas tiesibas un brivibu [1], [2]. Visaptverosa
un reguldra esosds situdcijas analize vides pieejamibas joma Latvijas dievhamos
nav veikta.

PétTjuma objekts ir kristigo konfesiju dievnami, kas minéti Latvijas Civillikuma 51.
pantd, luterani, Romas katoli, pareizticigie, vecticibnieki, metodisti, septitds dienas
adventisti un Mozus ticigie. Nemot vérd statistikas datus, pétijuma ietvertas art
daZas citas izplatitas konfesijas: baptisti, vasarsvétki, mormoni, jauna paaudze, an-
glikani, jaunapustuli un evangéliskas ticibas kristiesi.
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DARBA GAITA VAI
METODOLOGIJA

\V

Pétijuma lietotas metodes: likumdosanas un literatiras analize, pirma apsekosana
(digitala analize un mérijumi), salidzino$ad analize, ekspertu aptaujas un intervijas,
sabiedribas aptaujas, kritériju izstrade, otra apsekosana (digitald analize un mériju-
mi), procentudlie aprékini un grafoanalitiskds metodes. Pétijuma gaitd apsekoti 86
Rigas dievnami.

REZULTATI

\V

Pirmreizéjas apsekosanas laikda Rigas dievnamos (07.09.2018.-05.11.2018.) konsta-
tétas bUtiskas nepilnibas publisko éku vides pieejamibas prasibu izpildé. Saskaro-
ties arl ar citiem 8kérsliem — privatipasumi, nepareizi noraditas adreses, bdvdarbi
un piekluves liegSana -, turpmakais pétnieciskais darbs saistas ar 79 Rigas dievna-
miem. Péc otrreizéjas apsekoSanas un aprékinu veikSanas sakralas celtnes orga-
nizétas grupds péc to visu elementu kopéjas vidéjas atbilstibas pieejamibas pra-
sibam. Lielakd dala apsekoto Rigas dievnamu péc vides pieejamibas aprékinatas
vidéjas vértibas atrodas zem 50 % atzimes.

Dievnamu pieejamiba galvends problémgrupas ir uzbrauktuves un informacijas zi-
mes - to neesamiba vai eso$o neatbilstiba prasibam. Ta ka dala Rigas baznicu ir ar
kultOrvésturisko statusu, tam ir dazadi bUvniecibas ierobezojumi un apgrotinajumi,
lai péc iespéjas maksimali saglabatu objekta un ta elementu vésturisko vértibu.
Pasaulé, arT Latvija, arvien turpina palielinaties to sabiedribas parstavju skaits, ku-
riem ir dazadi parvietosanas ierobezojumi, kas ne vienmeér ir cilvéki ar jpasam vaja-
dzibam. Vérteéjot situaciju Latvija kopuma un izcelot konkrétu grupu — dievnamus —,
var identificét bUtiskas problémas vides pieejamibas joma. Tomér ir vérojama pozi-
tiva tendence, jo pédéjos gados vides pieejamibai tiek pievérsta arvien lieldka uzma-
niba, k& ari norisinds sadarbiba ar drzemju ekspertiem un gUtas zindSanas no vinu
pieredzes.

Atsauces

[1] Labklajibas ministrija. (2019). Plans [2] Tiesibsargs. (2018). Latvijas
pieejamas vides veidoSanai Latvija Republikas tiesibsarga 2017. gada
2019.-2021. gadam. Latvija: Riga. zinojums. Latvija: Riga.
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Materidlzinatnes un lietiskas kimijas fakultate,
magistra studiju 2. gads

BETULINA PREPERATU NANOLIMENA
TEHNOLOGIJU IZSTRADE

Darba vaditgjas:
Dr. habil. sc. ing. profesore Silvija Kukle,
Dr. sc. ing. vadosa pétniece Zane Zelca

IEVADS

\V

Pétijuma apskatiti betulina razotdju piedavajumi lietojumam kosmetologijd un me-
dicina. Betulina preperdtus lieto adas arstésanai, jo aktivas vielas saturosi prepa-
rati atjauno adas $Unas [1], [2]. Nanolimena tehnologiju lietojums varétu uzlabot
arstésanas rezultatu.

Mérkis un uzdevumi

Betulinu saturodu nanolimena timek|u iegi3ana lietosanai kosmétiskos/medicinis-
kos lidzek|os.

Apskatitas metodes un tehnologijas izstrade, lai iegUtu elektrovérpsanas procesam
atbilstosus vérpjamos skidumus. Pétijuma eksperimentos ka biologiski aktiva viela
izmantots betulins, izgatavotdjs: (RTU) Materialzinatnes un lietiskas kimijas fakul-
tates pétnieks Uldis Peipins [3]. Betulins tiek $kidinats etilspirtd un savienots ar poli-
vinilspirta (PVS) un ddens skidumu, abus skidumus savienojot noteiktds proporcijas,
tiek iegUts vérpjamais skidums.

DARBA GAITA VAI
METODOLOGIJA

NV

Izstradata tehnologiska seciba betulina integrésanai elektrovérpsanas skiduma ie-
gUsanai neaustos nanolimena nestrukturétos timeklos Nanospider elektrovérpsa-
nas iekartad [4]. Paraugi testéti, nosakot paraugu virsmas kimiska sastava atbilstibu
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ar Furjé transformacijas infrasarkano spektroskopiju (FTIR). legito paraugu Skiedru
struktora, kvalitate un gkiedru izméri analizéti péc mikrografijam, kas iegUtas ar

skenéjoso elektronstaru mikroskopu (SEM).

REZULTATI

\V

Noteikts betulina skidibas zemakais slieksnis 70 % etilspirta. Planots pielagot un
uzlabot skiduma elektrovaditspéjas un viskozitates Tpasibas, sagatavot skidumus
elektrovérpsanai nestrukturétu nanoskiedru saturosu timek|u paraugu iegdSanai ar
lielaku betulina biologiski aktivas vielas koncentraciju.

Atsauces

(1]

U. Peipins, D. Zicane, Z. Tetere, .
Ravina, I. Rijkure, D. Lohins, R.
Vilskerts, M. Turks. Betulina sintéze
1,2,3-triazola sérijas savienojumos.
International Conference in Organic
Synthesis PO, 127, 2015. RTU/RSU-15
(projekts PVS Nr. 2163).

A. Schwieger-Briel, D. Kiritsi, C.
Schempp, C. Has, H. Schuman.
Betulin-Based Oleogel to Improve
Wound Healing in dystrophic
Epidermolys Bullosa: A Prospective
Controlled Proof-Of-Concept Study.

Clinical Study, vol. 2017.ID 5068969.
L. Vaivare. Bérza tasi nosléptais
spéks. Innovation. Zinatne +
Bizness, no. 3, 2018. ISSN 2592-8201
[Tiessaisté]. http://alephfiles.rtu.lv/
TUA01/000069424 _e.pdf#page=4
[Skatits 04.04.2020.].

A. Sutka. Lignocelulozes nanoskiedru
divkomponensu pavedienu
struktiira, tehnologijas un ipasibas.
Promocijas darbs. Riga: RTU, 2015,
145 lpp.
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VILNAS TEKSTILMATERIALU
APDARES PETIJUMI

Darba vaditgja:
Dr. sc. ing. docente Anna Borisova

IEVADS

\V

Vilna ir viena no popularakajadm un nozimigdkajam dabigam skiedam, ko izmanto
modes un tekstilmateridlu rOpnieciba, pateicoties tas siltumfizikalajam un estétis-
kajam Tpasibam, valkasanas komfortam utt. [1]. Pirms vilnas izmantoSanas gala
izstradajumos tekstilmateriadls tiek pak|auts dazadiem apdares procesiem: pirmap-
stradei, krdsoSanai un nobeiguma apdarei.

Vilnas Skiedram piemit sarezgita morfologiska struktora, kas apgrotina vilnas kra-
soSanu. Hidrofobais aréjais slanis nelauj Gdenim un krasvielam iek|0t vilnas Skiedra.
Lai uzlabotu vilnas sorbcijas ipasibas, kas veicinatu labaku vilnas skiedru mijiedarbi-
bu ar krasvielam, kimiskam vieldm un nobeiguma apdares lidzekliem, ka arT uzlabotu
Skiedras virsmas Tpasibas, vilnas skiedram ir nepiecieSama pirmapstrade [2].

Meérkis

Darba meérkis ir salidzinat vilnas auduma pirmapstrades tehnologijas un to ietek-
mi uz krasosanas procesu ar skabajam krdasvieldm ar dazadu izlidzinasanas pakapi,
ka art izstradat optimalo pirmapstrades recepttru un rekomendacijas vilnas dzijas
vienmériga krasojuma iegUsanai.

DARBA GAITA VAI
METODOLOGIJA

NV

Darba ir izmantots 100 % vilnas audums (biezums 0,343 mm, linedrais blivums
256,9 g/m?). Pirmapstrades procesd viena paraugu grupa ir mazgata vaji sarmai-
na vidg, otra - vaji skaba vidé. Mazgasanas skidumiem ir izmantoti: nejonogéna
virsmas aktiva viela (turpmak — VAV) Felosan FOX ("CHT group”, Vacija), Na,CO;
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(sarmainai videi), 85 % HCOOH (skabai videi). Péc mazgdsanas katrai paraugu gru-
pai ir veikta balindsana oksidéSanas panémiend un reducésanas panémiend. Oksi-
désanas skidumam izmantoti: VAV Felosan FOX, H,0,, Na,P,0; un NH;. Reducésa-
nas skidumam - Na,S,0,.

Kopuma ir izveidotas Cetras paraugu grupas ar dazdadu pirmapstrades tehnologiju
un katra paraugu grupa ir krdsota ar skabajam krasvieldm ar dazadu izlidzinasanas
pakadpi. KrasoSanas skidumam ir izmantoti: skabds krasvielas Bemacid Blue CL-2R
200, Bemacid Blue CA-GW, Bemacid Blue CM-2B ("CHT group”, Vacija), izlidzinatajs
Keriolan A2N ("CHT group", Vacija) un CH;COOH. Auduma paraugus kraso skaba
vidé (pH = 5,5-6,5). Péc krasosanas paraugus apstrada ar VAV Felosan FOX.

Kopa ir sagatavoti 36 paraugi - tris paralélie paraugi katra sérija. Krasotu paraugu
kvalitates novértésana veikta saskand ar ISO standartiem: kolorimetrijas raditaju
noteiksana un krasas noturiba pret piecu ciklu mazgasanu, ka ari analizéts palieko-
8a krasosanas skiduma (vannas) sastavs.

REZULTATI

Vv

Nemot véra krasojuma kvalitati un krasas noturibas rezultatus, ir secinats, ka visla-

baka pirmapstrades receptira vienmériga krdsojuma iegtsanai ir:

1) mazgdasana vaji skaba vidé + balingSana reducésanas panémiend + krasoSana ar
labi izlidzindmo skabo krasvielu;

2) mazgdasana vaji sarmaind vidé + balindsSana oksidésSanas panémiend + krdasosa-
na ar slikti izlidzindmo skabo krasvielu.

Ar pirmo variantu iegUstams koSs krdsu tonis un laba noturiba pret mazgasanuy,

tadu krasojums ir mazliet nevienmérigs. Savukart ar otro variantu krasojums ir |oti

vienmeérigs un noturigs, bet ne tik koss kd pirmajam variantam, tapéc ka tam ir ma-

zaka krasvielas iznemsanas spéja.

Atsauces

[1] Sun,]., Wang, H., Zheng, C., Wang, [2] Mendhe, P, Arolkar, G., Shukla, S.,
G. Synthesis of Some Surfactant- Deshmukh, R. Low-Temperature
Type Acid Dyes and Their Low- Plasma Processing for the
Temperature Dyeing Properties on Enhancement of Surface Properties
Wool Fiber. ]. Clean. Prod. 2019, 218, and Dyeability of Wool Fabric. J. Appl.
284-293. Polymer Sci. 2015, 133(12).
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Mairis lesalnieks

Materidlzinatnes un lietiskas kimijas fakultate,
bakalaura studiju 4. gads

SOLA-GELA SISTEMAS CEO,-ZRO,-
TIO,-S10, PARKLAJUMU IEGUVE
NERUSEJOSAM TERAUDAM

AISI 304 - VIRSMAS TOPOGRAFIJAS
UN ELEKTROKIMISKIE PETIJUMI

Darba vaditdgjs:
Dr. habil. sc. ing. profesors Gundars Mezinskis

IEVADS

NV

Pédéjo gadu laika sola-gela parklajumi ir uzradijusi perspektivus raditajus cind pret
koroziju. Sie videi draudzigie un viegli iegUstamie parklajumi ir izradijuéi lielu poten-
cialu, lai ar tiem varétu aizstat hroma savienojumus. Liela uzmaniba tiek veltita ar?
sola-gela parklgjumu adhézijas spéju uzlabosSanai. Ka viens no iesp&jamajiem va-
riantiem Saja darba tiks apskatita hidrotermala fosfatésana. Tas laika rodas sta-
bils fosfatu parklajums, kas var veicinat sola-gela parklajumu adhéziju ar substra-
tu, Saja gadijuma — AISI 304 nerUséjoso téraudu. Tiks apskatitas art divas dazadas
parklajumu kristalizacijas metodes - ar papildu apdedzindsanu starp parklajuma
slaniem un bez tas.

Meérkis

Izstradata darba meérkis bija iegUt sistemu ZrO,-TiO,-SiO, un CeO,-ZrO,-TiO,-SiO,
sola-gela parklajumus uz nerGséjosa térauda un, izmantojot pieejamads pétisanas
metodes, noteikt to struktdru un Tpasibas.

DARBA GAITA VAI
METODOLOGIJA

vV

Parklajumi tika iegUti uz AISI 304 térauda plaksnitém, kas pirms tam tika rGpnieciski
pulétas un attiritas. Parklgjumos izmantotais sols tika novecinats 29 dienu laika,
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uznesot parklajumus ik péc 3-4 dienam. Tika apskatita ari dazadu slanu skaita ie-
tekme uz parklajuma Tpasibam. Parklajumi tika uznesti, izmantojot divas metodes.
Tika iegUta ari parklajumu sérija, kur ka starpslanis tiek izmantots literatdra ap-
rakstitais fosfatétais térauds. Fosfatédanas metode aprakstita publikacija [2].
Paraugi tika pétiti, izmantojot skenéjoso elektronu mikroskopiju (SEM), atomspéka
mikroskopiju (AFM), dinamisko slapésanas lenki, zimulu cietibas testu (ISO 15184),
rentgenstaru difraktometriju, Ramana spektroskopiju, FTIR spektroskopiju, korozi-
jas tempa noteikSanu, izmantojot svara zuduma metodi, ka arT linedro polarizaci-
ju (LP), impedances spektroskopiju (EIS) un elektrokimisko frekvences modulaciju
(EFMD).

REZULTATI

\V

Zimulu cietibas tests uzradija parklajumu cietibas palielinaSanos, palielinoties sola
vecumam un parklajumu skaitam, tomeér tie joprojam ir uzskatami par mikstiem.
Dinamiska slapésanas lenka vértibas ir stabilas un salidzinosi ar neapstradatu té-
raudu ir palielindjusas. Péc FTIR spektroskopijas datiem ir redzams, ka paraugos,
kas iegUti ar otro metodi, novéro izteiktaku Zr-O-Si saisu veidoSanos. Korozijas tests
uzrada pozitivus rezultatus, salidzinot ar neapstradatu paraugu. Fosfatésana po-
zitivi ietekmé korozijas tempa vértibas. Elektrokimiskie mérijumi uzrada korozijas
Tpasibu pasliktindSanos, tomér ir nepiecieSsama detalizétdka informacija par izman-
toto metodi.

Fazu sastavs sakrit ar literatdra noradito. Kserogeliir amorfi, neskatoties uz izman-
totajiem to apdedzindsSanas apstakliem.

Atsauces

[1] M. Aparicio, A. Jitianu, G. Rodriguez, org/10.1016/j.electacta.2015.12.142
A. Degnah, K. Al-Marzoki, ]. Mosa, [2] A.Valanezhad, S. Matsuya, Zinc
L.C. Klein, Corrosion Protection of Phosphate Coating on 316L-Type
AISI 304 Stainless Steel With Melting Stainless Steel Using Hydrothermal
Gel Coatings, Electrochim. Acta. Treatment, (2010). https://doi.
202(2016), 325-332. https://doi. org/10.1016/j.surfcoat.2010.09.050
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ORGANISKAS KRASVIELAS
ADSORBCIJA KERAMIKAS UN
AKTIVAS OGLES KOMPOZITA
MATERIALAM

Darba vaditagja:
Dr. sc. ing. asociétd profesore Ruta Svinka

IEVADS

\V

Termiski apstradajot augstds temperatirds Latvijas atradnu malus kopa ar koksni
atra apdedzinasanas procesad, tiek iegits kompozits, kas sastdv no keramikas un
aktivétds ogles un kuram piemit labas adsorbenta Tpasibas. Kompozitu iegiSanas
tehnologija ietekmé produkta fizikali kimiskos raksturlielumus.

Meérkis
Pétit keramikas un aktivas ogles kompozita materidla organiskas krasvielas (meti-

|enzild) adsorbcijas spé&ju atkaribad no materidla iegidanas temperatiras un malu
tipa.

DARBA GAITA VAI
METODOLOGIJA

NV

Aktivéto ogli iegUst koksnes pirolizes procesd, bet tas aktivacija notiek kompozita
materidla iegiSanas procesa laikd. Kompozitu iegisanas tehnologija ietekmé pro-
dukta fizikali kimiskas Tpasibas. Kompozita materidla paraugu iegdSanai izmanto
Liepas pelekos un sarkanos devona malus (71 %), koksnes skaidas (29 %), karboksi-
metilcelulozi, destilétu Gdeni. Sajauc komponentes, no plastiska izejvielu maisijuma
ar rokam izveido kompozita materialu bumbinu forma, zavé. ApdedzinagSana notiek
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jau uzkarséta krasni 800 °C, 900 °C un 1000 °C temperatird piecas minotes.
Kompozita materidla paraugu kristalisko faZzu sastavu nosaka ar rentgenstaru pul-
vera difrakcijas metodi, izmantojot “Rigaku” difraktometru Ultima+. Adsorbcijas no-
teikSanai izmantota organiska krasviela — metilénzilais. Metilénzila adsorbciju testé
atkariba no krasvielas koncentracijas, sorbcijas laika (kinétika), ka art skiduma pH un
temperatdras’. legUtds granulas ievieto noteiktas koncentracijas metilénzila skidu-
ma, un nosaka metilénzila koncentraciju analizéjamaja skiduma atkariba no adsor-
bcijas laika. Krasvielas sorbcija kompozita materialam veikta ar spektrofotometri-
jas metodi, izmantojot ultravioletds un redzamads gaismas spektrometu GENESYS
70S UV-Vis un gaismas vilna garumu 665 nm?. Adsorbcijas mérijumi tika veikti art
tumsa, lai salidzindtu metilénzild adsorbcijas aktivitati atkariba no apgaismojuma.
Adsorbétais krasvielas daudzums aprékindats péc adsorbétds metilénzild masas uz
kompozita materiala granulas masu. Kompozita materiglam noteikts poru tilpums
un Tpatnéjai virsmas laukums ar slapekla adsorbcijas porozimetriju (BET metode),
izmantojot "Quantachrome” porozimetru Nova 71200e. Zéta potencidlu, kas raksturo
virsmas ladinu, méra ar "Malvern" Zetasizer N iekartu. Ar "Hitachi” skenéjoso elek-
tronu mikroskopu TM3000 iespéjams analizét kompozita materidla struktdras da-
zadibu, kas palidz analizét iegUtos rezultatus.

REZULTATI

Vv

Noteikts, ka kompozita materidla adsorbcijas aktivitate atkariga no izmantotajiem
maliem un apdedzinad$anas temperatiras. No pétitajiemn materialiem labdkais ad-
sorbents ir kompozits ar Liepas pelékajiem maliem. Ipatnéjais virsmas laukums Lie-
pas peléko malu kompozitam ir lielaks, salidzinot ar kompozitu, kas iegUts no Liepas
sarkanajiem maliem, neatkarigi no apdedzindsanas temperatiras. Termiski apstra-
dajot kompozita materidlu temperatdrds virs 800 °C, ta poru tilpums un virsmas
laukums samazinds materidla sakepsanas dé| un adsorbcijas aktivitate samazinds.

Atsauces

[1] Hassan, A. F,, Elhadidy, H. Production Z.,Mirza, A. H., Mei, C. C. Adsorption
of Activated Carbons From Waste of Methylene Blue from Aqueous
Carpets and Its Application in Solution Using Untreated and
Methylene Blue Adsorption: Kinetic Treated (Metroxylon Spp.) Waste
and Thermodynamic Studies. J. Adsorbent: Equilibrium and Kinetics
Environ. Chem. Eng. 2017, 5(1), Studies. Int. ]. Ind. Chem. 2016, 7(3),
955-963. https://doi.org/10.1016/]. 333-345. https://doi.org/10.1007/
JECE.2017.01.003 s40090-016-0085-9

[2] Amode,]. 0., Santos, . H., Md. Alam,
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LIGNOCELULOZES SATUROSO
NANOSTRUKTURETO KOKSNES
IMITEJOSO KOMPOZITU MATERIALU
TINTES PAGATAVOSANA
STEREOLITOGRAFIJAS ADITIVAM
TEHNOLOGIJAM

Darba vaditdjs:
Dr. sc. ing. asociétais profesors
Sergejs Gaidukovs

IEVADS

\V

Augot sabiedribas apzinai par poliméru izstradajumu raditajiem piesarnojuma ap-
mériem un nozimigumu, industrija lidz ar pétniekiem ir spiesti aktivi meklét naftai
alternativus izejmaterialu avotus visdazaddkajiem lietojumiem [1]. Viens no $adiem
lietojumiem ir tik strauji attisto3a 3D printésanas jeb aditivas tehnologijas industri-
ja, kas jau aizstaj un nakotné paredzams, ka aizstas dazadas razodanas tehnologi-
jas, kas I1dz §im izmantotas protipésand un atsevisku detalu razosana [2].

Meérkis
Darba mérkis ir pagatavot lignocelulozes saturoso nanostrukturéto koksnes imité-

joso kompozitu materidlu tinti. lzvértét $o sastavu termiskas un mehaniskas Tpasi-
bas un potencialu SLA tehnologija.

DARBA GAITA VAI
METODOLOGIJA

NV

Izmantotie materiali: 1) sojas ellas epoksidéta akrilata (AESO) oligomérs no “A Ald-
rich", satur 3500-4500 ppm monometilétera hidrihinonu ka inhibitoru, viskozitate
18000-32000 mPa-s; 2) monomeéri no "A Aldrich" 1,6-heksanediol diakrilats (HDDA)

176



80 %, tirtba > 77,50 % un trimetillolpropana triakrilats (TMPTA), tiriba > 70,00 %;
3) fotoiniciators 2,4,6-trimetilbenzoildifenilfosfina oksids (TPO) no "SpeedCure”;
4) lignocelulozes pildvielas: nanokristaliska celuloze, nanofibriléta celuloze, hemice-
luloze lignins tika sanemti no Luksenburgas Zinatnes un tehnologiju institota (LIST).
Tintes pagatavotas ar “Silverson” maisitaja iekartu L5M-A. Paraugi ipasibu parbau-
dém iegiUti, izmantojot 5,5 W UV LED lampu ar diozu vilnu garumu 400 nm, atta-
lums lidz UV gaismas avotam konstants 2,5 cm, kd paradits 1. attéla, skérssaisti-
Sands kinétikas izpétei tintes UV ekspozicijas laiks tika mainits diapazona 0-20 s ar
soli 2 s tuk§am un 4 s hibridam sistémam.

s
P ]

N

2.5cm

1. att. Tintes SkérssaistiSanas shéma.

Skérssaistidanas kinétika, termiskas un mehaniskas Tpasibas noteiktas, izmantojot
attiecigi FTIR, TGA, TGA-FTIR un DMA iekartas.

REZULTATI

\V

Konstatéts, ka pagatavotds kompozitu materialu tintes termiskds un mehdniskas
TpasSibas iespéjams uzlabot, pievienojot attiecigos monomérus un pildvielas.

Atsauces

[1] M. A.Nagalakshmaiah, S. Afrin, R. [2] X.Wang, M. Jiang, Z. Zhou, |. Gou,
P. Malladi, S. Elkoun, M. Robert, and D. Hui, “3D Printing of Polymer
M. A. Ansari, A. Svedberg, and Matrix Composites: A Review and
Z.Karim, “Biocomposites,” in Prospective,” Composites Part B:
Green Composites for Automotive Engineering, vol. 110, pp. 442-458,
Applications, 2019, pp. 197-215. 2017.
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AMORFA KALCIJA FOSFATA
SAKEPINASANA AR AUKSTO
SAKEPINASANAS PROCESU

Darba vaditdgjs:
Dr. sc. ing. pétnieks Kristaps Rubenis

IEVADS

NV

Amorfais kalcija fosfats (ACP) ir daudzsolo$s biomaterials kaulaudu regeneracijai,
jo ta kimiskais sastavs ir [1dzigs dabigo kaulu neorganiskajai fazei. Ta biorezorbcija ir
atraka neka visplasak izmantotajam kalcija fosfatam biomaterialu joma — hidroksil-
apatitam. Tomér ACP termiska nestabilitate rada problémas ta sakepindsanai un
iegU8anai monolita forma [1]. Saja pétijuma ACP sakepindéanai izmantota jauna
keramisko materialu sakepindSanas metode, kas tiek saukta par auksto sakepina-
Sanas procesu (CSP). Ta paver iespéjas iegUt blivus keramikas materialus loti ze-
mas temperatoras (<300 °C). Metode balstas uz vienasiga spiediena (parasti [i1dz
500 MPa) pievadisanu sakepindmajam paraugam, vienlaikus paraugu karséjot sali-
dzinosi zemads temperatiras (<300 °C) neliela skidinataja daudzuma klatbdtné [2].

Meérkis
Darba meérkis bija iegit blivu keramikas materialu, kas péc sakepindSanas saglaba
amorfu struktoru.

DARBA GAITA VAI
METODOLOGIJA

vV

Pétijuma izmantotais ACP iegUts ar skidindSanas un izgulsnéSanas metodi [3]. CSP
eksperimenti veikti divas sérijas, sakepindmajam ACP pulverim pievienojot skidro
fazi (20 masas % dejonizéts H,O) un bez tas, dazaddas temperatdras - istabas,
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100 °C, 120 °C un 150 °C temperatirda — zem konstanta 500 MPa spiediena. CSP
veikts, izmantojot hidraulisko laboratorijas presi un apsildému presformu, kuras iek-

$éjais diametrs ir 13 mm.

REZULTATI

\V

legUtie paraugi analizéti, izmantojot rentgenstaru difrakciju, Furjé transformacijas
infrasarkano spektroskopiju, skengjoso elektronu mikroskopiju, termogravimetriju,
ka arT noteikts to blivums. Rentgenstaru difrakcijas aina (1. att.) novérojams, ka pa-
raugi, kuriem netika pievienota skidra faze, pat péc sakepinasanas 120 °C saglabaja
ACP raksturigo struktoru. So paraugu relativais blivums sasniedza ~80 % (2. att.).

32 qi00

T 32 ; : : " . ;
ICTH) PDF-2 #00-009-0432 3.0 | 0 masas% H20 ‘__--' 430
; i [ R G e e s - e
| T A0 TR T L I | o Logll
] i 2 e 2 "
o 0 masas% H,O =4 o Pl <
= 2 A . 26 8 2
a B e =} &
E \—Jl/\} Lk/- =, A &1 2
2 2 . =
E 'L-\Jl _.._: 4 i 134 ":_n da0'd
—— 120°C g Py jiow é 3
100 < 0 Pt e S e 420 i
23°C o s
L lcimsACP & . . . | | . o e
10 0 ki a0 0 &0 0 0 40 &0 80 100 120 140 160
207 Temperatiira [*C]
1. att. Rentgenstaru difrakcijas 2. att. Patiesa blivuma, parauga tilpummasas
aina paraugiem bez pievienotas  un relativa blivuma proporcijas paraugiem bez
gkidras fazes pievienotas skidras fazes.

Izvértéjot iegUtos rezultatus, var secinat, ka ar auksto sakepindsanas procesu ir ie-
spéjams iegit ACP keramiku ar salidzinosi augstu relativo blivumu. Sis process pa-
ver iespéjas izveidot jaunus biomaterialus kaulaudu regeneracijai.

Atsauces

[1] Dorozhkin, S. V. Int. ]. Mater. Chem. 2016, 55(38), 11457-11461.
2012, 2(1), 19-46. [3] Vecstaudza,]., Locs,].]. Alloys

[2] Guo,]. etal. Angew. Chemie - Int. Ed. Compd. 2017, 700, 215-222.
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KONTAKT-ELEKTRIFIKACIJAS
MEHANISMS UZ
POLIDIMETILSILOKSANA (PDMS)
VIRSMAS

Zinatniekie vaditgji:

Dr. sc. ing. vadosais pétnieks Kaspars
Malnieks, Dr. sc. ing. asociétais profesors
Andris Sutka

IEVADS

NV

Kontaktelektrifikacija — process, kurd, sakontaktéjot un atraujot divus materialus,
uz virsmam rodas statisks elektrisks lading. Kontaktelektrifikacijas pamatmeha-
nisms ir masas parnese — jo mikstaks materials, jo lielaks lading veidojas uz virsmas
[11, [2]. Polidimetilsiloksans (PDMS) ir léts, viegli pagatavojams polimérs ar viegli
variéjamu cietibu, kas |auj efektivi pétit kontaktelektrifikaciju.

DARBA GAITA VAI
METODOLOGIJA

\V

Dazadas cietibas PDMS paraugu skidumi (elastoméra un Skérssaistisands agenta
attieciba: 5:1,10:1,15:1,20:1,25:1,30 : 1 masas %) tika uznesti uz PET/ITO elek-
troda (2,5 cm? x 2,5 cm?) ar rotgjoso parklajumu uznedanas iekartu. Paraugi tika
Skérssaistiti 20 minUtes 80 oC, uznesot tris parauga kartinas. Paraugi tika testéti
pret ITO/PET paraugu uz stikla substrata (2,5 mm? x 2,5 mm?). Paraugi tika ieslég-
ti elektriskaja kédé ar Instron dinamiskas testéSanas iekartu, elektrometru Keitley,
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osciloskopu Picoscope 6000 series. Tika mérita Tssléguma strdva un spriegums uz
1 GQ pretestibas. Integréjot iegUtos stravas pikus, ieguva virsmas ladina blivumu
katram paraugam, péc kura tika salidzinati savstarpéji pagatavotie paraugi un iz-
darTti secindjumi par ladinu veidoSanos atkaribd no PDMS paraugu cietibas.

600
500 B . .
= E 101
< 400 g 10 2
: E [ ]
& 300 = 081
: :
wn | [
200 £ 06
g
100+ a 041
) y b T gl ®
i VY *,v— T\""'YV""'\"\" i
T T T T u,n T T T T T T
0 2 4 6 8 10 5 10 15 20 25 30 35
Laiks (s) PDMS pret SkérssaistiSanas agentu (masas %)
1. att. Issleguma stravas vértibas 20:1 2. att. Stravas blivums atkariba no
paraugam. PDMS cietibas.
REZULTATI

\V

Péc iegUtajiem datiem secindms, ka, samazinoties $kérssaistiSanas pakdpei (pieau-
got PDMS masas dalai paraugd), pieaug ladina un masas parneses iespéja, rezulté-
josi pieaug arl generétds stravas un sprieguma vértibas, tatad art stravas blivums.

Atsauces

[1] Sutka, A., Malnieks, K., Lapcinskis, 2417-2421.
L., Kaufelde, P, Linarts, A., Bérzina, [2] Pandey, K. R., Kakehashi, H.,
A.,Zabels, R., Jurkans, V., Gornevs, Nakanishi, H., Soh, S. Correlating
1., Blims, ., Knite, M. The Role of Material Transfer and Charge
Intermolecular Forces in Contact Transfer in Contact Electrification.
Electrification on Polymer Surfaces J. Phys. Chem. C. 2018, 122, 16154-
and Triboelectric Nanogenerators. 16160.

Energy. Environ. Sci. 2019, 12,
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NITROALKENU LIETOJUMS
KORIJA-CAIKOVSKA REAKCIJA AR
FLUORMETILSULFONIJA SALIEM

Zinatniskais vaditgjs:
Dr. sc. nat. docents Janis Veliks

IEVADS

NV

Ir zindms, ka fluora atoma ievadisana molekuld dazkart spéj botiski uzlabot vielas
farmakologiskas ipasibas, un tapéc funkcionalo grupu vai Gdenraza aizvietoSana ar
fluora atomu ir bieZi lietota metode jaunu zalvielu izstradé [1]. Turklat ciklopropdna
fragments ir sastopams vairakos medikamentos, ka ari cikla sprieguma dé| ir verti-
ga izejviela citu savienojumu sintéze [2].

Meérkis
Darba meérkis ir izstradat metodi o,B-nepiesatinatu nitroalkénu fluorciklopropané-
ganai.

REZULTATI

NV

Literatdra ir zindms, ka fluormetilsulfonija sali spé&j veidot séra ilidu un staties reak-
cija ar aktivetam dubultsaitém, veidojot attiecigos fluorciklopropanus [3], tacu nav
demonstréts piemeérs, kur tiktu izmantots nitroalkéns ka Maikla akceptors.
Sakuma tika veikta vairaku diaril aizvietotu fluormetilsulfonija salu sintéze, sakot no
tioanizoliem 1, veicot fluora Pummerera pargrupésanu un oksidésanu lidz sulfoksi-
diem 2, to reakcija ar aizvietotiem benzoliem 3 triflatanhidrida klatbdtné iegUstot
fluormetilsulfonija salus 4 (1. att.).

182



1. Selectofluor

Et;N
>~ MeCN,0°C | RN
1|/ P 2 NBS s L
R MeOH/H.0,0 C R!
1

‘35
T szo O/ Q

Et,0,-10°C R1
2. NaBF,

1. att. Fluormetilsulfonija salu iegdsana.

Ar iegUtajiem sulfonija saliem 4 tika veikta nitroalkéna 5 ciklopropanésana (2. att.).
Sulfonija salu aizvietotdji aromatiskaja sistéma bitiski ietekmé reakcijas iznakumu,
kas |auj iegUt fluorétus nitrociklopropanus ar |oti labiem iznakumiem.
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2. att. Nitroalkénu ciklopropanésana.

NaH

THF, 0 °C
|IdZ 85%

Atsauces

[1] Zhou, Y. et al. Chem. Rev. 2016.
116(2), 422-518.

[2] David, E., Milanole, G., Ivashkin,
P., Couve-Bonnaire, S., Jubault, P.,

Pannecoucke, X. Chem. Eur. J. 2012.

18(47), 14904-14917.

[3] Melngaile, R., Sperga, A., Baldridge,
K, K., Veliks, J. Org. Lett. 2019. 21(17),
7174-7178.
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INTRODUCTION

NV

Like representatives of any other profession, translators encounter challenges as
well. There are numerous problems faced by experienced professionals of the field
and considerably more of them encountered by novice translators. In Anita Raja’s
view on what translation is, she claimed that translation for her has never been a
job to pay the bills. She has always been able to choose the texts that interest her,
texts of good, even lofty, literary quality, texts requiring an intense involvement.

To translate literature, “means establishing an intense relationship which unfolds
entirely within the written word, a relationship which begins with one written text
and produces a second written text; it is therefore not only a relationship between
two languages but, above all, a relationship between two modes of writing, be-
tween two utterances that are by nature strongly personal” (Raja, 2015). Sandra
Smith, the translator of Suite Frangaise, decided to leave the French title, despite
her worries that it would affect the marketing of the book in America. "Sometimes
titles need to be adapted to fit the prospective market, occasionally leading to con-
flict among editor, author, translator, and publishing house. If difficulties ultimately
cannot be resolved, the translator might not want to be mentioned in the final prod-
uct. In this case, a book may not be ‘saved’ if it loses its spark during the translation
process. Furthermore, it is not an editor’s job to re-translate” (Paul, 2009).

"At the same time, rapid advances in the field of information and computer tech-
nologies made a significant impact on the field of translation, and information
technology has changed the way information is produced and disseminated. The
Internet and international web sites have created new methods and perspectives
for translation. Translation professionals don't use just the traditional and classi-
cal translation support tools — printed dictionaries, glossaries, encyclopedias, and
other printed tools. Computer-Assisted Translation, Machine Translation, and online
translation tools and resources like electronic dictionaries, terminology databases,
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translation memories, online bilingual text databases, and other computerized tools
are resources used on a daily basis in the modern translation practice” (Kucis, 2010).
If a translator always worries about making a mistake, remember that Samuels-
son-Brown (2005) claimed that this is not a doomsday philosophy - "it's being real-
istic. Occasionally things will go wrong. Accepting that this can be the case height-
ens your awareness of the fact and, subconsciously, you implement the necessary
measures to prevent, or at least limit, the effects of factors that may be within
your power to resolve. To err is human and to do so is often the only way to learn so
make sure the opportunity is not wasted. It is most unfortunate if things go wrong
the first time you do work for a client. You will not have established a track record
and may not get a second chance. So do your level best to make sure things go right
every time" (Samuelsson-Brown, G., 2004).

Aim

With the further study on the major - Technical translation, students already have
finished some required courses, for example, “Translation Theory", “Lexicology and
Stylistics”, “Introduction of Linguistic”, "“Academic writing”, which related to the pro-
fessional knowledge of translation. Many students get to know what translation
is and what should be the translation process. With the solid bilingual skills and
translation knowledge learned in class, many of them have ideas to apply their pro-
fessional knowledge in practice and on the way to being novice translators.

There are translation tasks everywhere. Some students will help with their profes-
sor's translation project and take over some articles to translate; some, with high
translation skills, would have opportunity to work as interns in translation compa-
nies; some choose to combine their interests to translate their favorite movies or
TV shows as members of subtitle groups; some create the self-media, which is a
translation platform sharing the current affairs and news in both Latvia or their
own countries, making direct contact between the people in two places.

However, when students get in touch with “the real translation”, which means that
students eager to be real translators found that there are considerable dissimilar-
ities between translation in practice and the knowledge they have acquired in lec-
tures. They meet cases that are more complicated than in the exam. For example,
what should a translator do when there is a problem with the original text or he/she
does not understand what kind of information is delivered by the text? This usually
happens in the translation of scientific documents.

Moreover, novice translators would be not confident with their knowledge. There-
fore, they would like to use translation tools like "Google Translation” initially and
then correct it by themselves, which causes more mistakes in translation. How to
deal with the relations between translation tools and our translation knowledge is
also a challenge for novice translators.

To find out the opinions of students concerning the most often encountered trans-
lation problems, research was conducted at the Institute of Applied Linguistics
(Programme of Technical Translation), Riga Technical University. 22 students from
China, who are fluent in Chinese, Latvian, and English, participated in the research.
These were students of different study years: 7 exchange students of the 3rd year of
Bachelor Programme and 15 students of the 1st year of 7-year study program. All of
them had learned the Latvian language before and selected "Technical Translation”
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as their major at RTU. During the study years, they all have had some work experi-
ence as translators. The research aimed to find out students' opinions on the most
widespread problems encountered in the process of translation in practice and the
usual solutions to these problems at work.

The tasks of the research were to provide a survey of students' essays and their
own experience, to supplement them with examples from students' translations, as
well as highlight the best methods and procedures for solving the problems. It can
be a guide for students who major in technical translation providing information
about frequent problems, helping to find solutions when encountering difficulties,
and learning how to be a responsible translator in practice.

MATERIALS AND METHODS

NV

The method of the research was an analysis of the content of students’ essays and
questionnaires as well as interviews conducted with target students and profes-
sional translators.

1. At the beginning of the lecture, all the students who attended were asked to
write an essay, the title of which was "How to be a good translator?” Some of
the students shared the problems they have encountered during the translation
process. Thus the first analysis was performed.

2. Two well-designed questionnaires were sent to the target students through
"WeChat" - a popular messenger app in China, which is similar to "WhatsApp" in
other countries. The questions were set as follows: 1) What kind of texts/passa-
ges do you prefer translating? 2) What kind of problems did you meet during the
translation process? 3) What are your usual methods to deal with these prob-
lems?

3. "Zoom" platform was used to interview the target students who would like to
share more ideas and interview some professional translators who have had
more practical experience in translation. The key points were written down and
analysed.

RESULTS

\V

Classification of the contexts, which students would prefer in their professional ca-

reer.

1. Science and technology have been selected as the most popular type of text,
which requires an in-depth understanding of a certain field, such as biology, me-
chanics, medicine, artificial intelligence, which require a certain professional bac-
kground.
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2. News has been stated in the second place, which always has long sentences and
official expressions in articles. It challenges the use of the grammar and structu-
res of the sentence, as well as familiarity with the official language of common
things, such as the politically correct words.

3. Students have placed drama subtitles and cultural texts, which include plenty of
slang, proverbs, and bitter jokes, in the third place. If students cannot find the
cultural connotations of some words, it would be difficult to achieve an accurate
translation, which would lead to careless work. That is why these were not the
first choice for students though the contents are interesting.

4, Only two students prefer literature translation, as translating literary works is
such a difficult task that requires the unity of literary beauty and accuracy.

1. Problems, which students encounter most during the practical translation pro-
cess

a. 33 % of students have difficulties to define their own style when they are
translating a literature work or cultural article, which need to meet both the
accuracy from the source text and the beauty of the target text.

b. 27 % of students thought that it is complicated to deal with the relationship
between translation tools and translation quality.

c. 18 % of students have the experience of having to translate a wrong text.
Students shared that when they had this situation for the first time they
managed to guess the idea of the source text, and then translated it to see
whether it meets the requirement of the clients or professor, which is a totally
wrong method to deal with this situation.

d. 22 % of students considered that they are not confident enough to translate
a whole text by themselves. They always have a thought that they are leaving
something untranslated or translate wrongly due to being unfamiliar with
the cultural background.

2. Methods and procedures for solving the problems

Firstly, students will develop their own style as they translate more and more text.
However, they have to be sure not add any personal emotion, which would change
the main idea of the author and do not use more than one style in the same text.
Secondly, it is absolutely impossible to directly rely on machine translation. When
translating non-literary articles, such as economic and trade, politics, law, etc. with
the help of online translation tools and resources like electronic dictionaries, termi-
nology databases, translation memories, online bilingual text databases, and other
computerized tools used on a daily basis in the modern translation practice, the
efficiency of translation could be improved. In this way, when the same or similar
phrase appears again in the following translation process, the system can automat-
ically search for the same or similar content stored in the translation memory bank,
and provide the translators with a verified translation. Thirdly, when the translator
encounters terms that he/she does not understand, or has questions about the arti-
cle, he/she makes a list of them, and then asks the clients. One must make sure that
the translation of the corresponding contents has been done after one has a clear
answer, so as to reduce the practice of communication and improve the efficiency
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of translation.

Having such difficulties during the translation process, students often have an in-
secure performance in the process of translation. They think that they are novices,
that they are not good at translating, that they will make mistakes and dare not
start. All we can do is to calm down, boldly accept the mistakes, then correct them,
extract experience, and improve our translation ability. To achieve this goal, lots of
reading, writing, and modification are essential. Although some people are gifted

with languages, for most people, it comes only through hard work.
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INTRODUCTION

\V

Terminology translation is quiet important, as translator, interpreter, and proof-
reader Olga Jeczmyk said in her article The importance of terminology in translation
studies in website termcoord.eu, which was published on December 21, 2015. My own
recent experience shows that terminology translation is very difficult, too. When e
Covid-19 broke out in China in January and medical supplies were short, overseas
Chinese were trying their best to buy medical materials and send them back to Chi-
na. | participated in one of these non-governmental events as a volunteer. One of
my jobs was to translate the list of medical materials sent from China into English.
It was also at that time that | discovered some problems in the translation of ter-
minology. Since most of the materials were listed according to Chinese standards,
and the standards of the European Union and the United States differ as well, it is
often the case that there is no one-to-one correspondence between terminology
phrases. Because of time constraints, sometimes | had to look for alternatives in
terms of efficacy, but to translate such a list this way was very risky because being
a non-medical student | could make mistakes.

Another thing reflects the thorny problem of translation of terminology from an-
other aspect. Because the isolation levels of different communities in China are
different and the management methods are different, | needed to translate some
anti-virus manuals according to the actual management situation for foreigners
staying in China. This is a cross-lingual and intralingual approach, which requires
translation without directly translating terminology, but still has to convey a simple
and clear message to readers who may do not understand any of terminology. At
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the same time, my classmates who went to the airport as volunteers in Beijing en-
countered similar situation. Their task was to guide foreigners who came to China
and provide them with some knowledge. Obviously, volunteers needed to convey
accurate information to foreigners in easy-to-understand English. However, volun-
teers had received training from professional medical staff who used a large num-
ber of professional terms in Chinese. Therefore, it is worth studying the term trans-
lation to achieve the real purpose in different contexts.

Aim

The aim is to study how to achieve the true purpose while maintaining the accura-
cy during terminology translation under different circumstances. In other words,
how to make the terminology translation in the source language and the target
language find a balance, and finally give a macro-effective solution. At the same
time, it also includes a discussion on the potential deep impact of this method in the
whole world that has not achieved full industrial standardization.

MATERIALS AND METHODS

NV

| will first list the translation theories and methods related to my Thesis, and then
give classification of problems that may be encountered during translation, finally
try to use the theoretical part to give my own solution to the problems.

Theoretical part

Terminology translation

(1) Terminology and term

In academic research in related fields, term, a word with similar meaning to termi-
nology, seems to appear more frequently. Therefore it is very necessary to know the
relationship between term and terminology. Wikipedia has a very clear explanation
of these two words - "Terminology is the study of terms and their use. Terminology
studies the "labelling or designating of concepts” in one or more subject fields or
areas of human activity. Terms are words and compound words that are used in
specific contexts. Terminology studies among other things how such terms of art
come to be and their interrelationships within a culture.” My own understanding of
this explanation is that all terms form terminology. Terminology is a holistic, com-
prehensive category name, and term is each individual in this category. The meaning
of these two words is the same, but the meaning in essence is not the same. At the
same time there is a close relationship between them-terminology is the macro per-
formance of term, and term is the micro performance of terminology. The overall
study of terminology must start from the study of a single term, so as to draw a
holistic conclusion.

(2) Concepts and characteristics of terms

Then, an important concept is the need to clearly define the term, that is, what is
the term? According to the Merriam-Webster, the definition of a term is that “a
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word or expression that has a precise meaning in some uses or is peculiar to a sci-
ence, art, profession, or subject”. In other words, the term mainly serves the field of
science and technology and is an important part of it. There is another definition of
term - "A precise, mono-semantic, emotionally neutral unit not dependent on the
context if used in a definite domain”. This perspective focuses on the most impor-
tant terminology that distinguishes it from other phrases, that is, precise and neu-
tral. In a book called Translation of Texts for Special Purposes (2012), it is said that
"terms don't tend to depend on the context. As a rule, the possibility of ambiguity
is generally avoided. Moreover, terms are coined so as to be self-explanatory to the
greatest possible degree”. My translation theory teacher (Smirnova) summarized
the characteristics of the term into five points: mononymy, monosemy, transparen-
cy, stylistic neutrality, and independence on the context. In my opinion, the term is
more like a model that has been set without emotion and does not change with the
environment, this means that the meaning of the term itself is very clear, simple,
and easy to understand, and it is one-to-one at the same time. A term just only re-
fers to a very simple and understandable items, phenomenon or concept.

(3)How terms are formed

The meaning of the term itself is very simple. However, just as words are created,
terms are also artificially created, and the method of creating a new term is com-
plicated, often there is no obvious relationship between the term itself and the phe-
nomenon it refers to. Sometimes the reader may be misled by the naming method
of a term, because there are so many ways to create new terms, | will only cite a few
more common examples here. According to llinska and Smirnova (2008), terminol-
ogy can be created in the following ways: with borrowings, by analogy, by means of
meaning transfer and meaning extension, and coinage. Among them, each catego-
ry has a more detailed classification, for example, borrowings can be divided into
internationalisms, eponyms, words of Greco-Latin origin, borrowings from modern
languages, neologisms, etc.

Although the term classification method seems to have no direct connection with
the translation of terms, however, in my opinion, different naming methods with
different terms usually do not provide convenience for the translator during trans-
lation, but mislead the translator and interfere with the accuracy of translation. For
example, Pascal is derived from the naming method of eponyms, which represents
the unit of pressure in physics. But at the same time, it is also the name of a famous
physicist. It is precisely because the physicist has made a major academic break-
through in the field of pressure research, so people commemorate him by using his
name to name the pressure in physics. In addition, it can also be the name of any
ordinary person. Although the meaning of terms in a certain context is not affected
by the context, the premise of this proposition is the accurate grasp of the certain
context. If this premise cannot be ensured, then Pascal can refer to the physics unit,
physicist, or anyone. This situation is a manifestation of the accuracy of translation
being disturbed.

(4) Translation method

The property of the term itself determines that pure term translation is very simple,
because in most cases, term translation is a one-to-one relationship. When trans-
lators are translating articles in a particular field, it is generally easy to find a com-
parison table for term translation in this field. But even in this seemingly simple
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environment, there will still be difficulties in the term translation process. A com-
mon difficulty is that the term in the source language does not correspond to the
target language. That is to say, no one in the target language has translated the
terms in the source language and no convention has been formed for the transla-
tors who translate these two languages. And this term that exists and is used in the
source language does not appear in the glossary of terms.

There are two solutions to this phenomenon. The first is the most common and
simple, that is, not to translate the term, but to explain what this belongs to itself.
Because the meaning of the term itself is precise and simple, this method of using
interpretation instead of translation is relatively simple. Another method is called
generalization. Another method is called generalization. It is to replace the more
complex terms with more general words or phrases. In fact, in my opinion, gener-
alization also belongs to a method of translation by explaining terms in the target
language. Because by replacing the term in the source language with general words
in the target language to the term is explained.

General translation methods

Unlike terminology, general language is much more arbitrary. There can be no ab-
solute one-to-one relationship between any two languages, and in most cases, it is
impossible to achieve one-to-one for every word, every grammar, and every cultural
phenomenon. But the equivalence between the two languages is what we need, be-
cause if 100 % equivalence between two languages can be achieved, there is no ob-
stacle for everyone to understand the other language. Therefore, the general trans-
lation process is the process in which we try to establish the equivalence between
two arbitrary languages.

The more equivalences are established, the higher the accuracy of translation. How-
ever, establishing absolute equivalence is obviously unrealistic, and the occurrence
of deviations in the translation process is inevitable and unavoidable. At the same
time, the translation process will be changed by other factors. As P. Newmark said,
"equivalent effect is the desirable result, rather than the aim of any translation,
bearing in mind that it is an unlikely result in two cases: (a) if the purpose of the
source language (SL) text is to affect and the target language (TL) translation is to
inform (or vice versa); and (b) if there is a pronounced cultural gap between the SL
and the TL text". According to his theory, translation can be roughly divided into two
categories - source language-orientated and target language-orientated. Usually
when we want to follow the source text (ST), we are more inclined to the accurate
translation of the source language, and when we are due to a series of reasons such
as audience of the target text (TT), we pay more attention to the true role of the TT.
P. Newmark classified the methods of translation according to the different incli-
nation of translation from ST to TT - word-for-word translation, literal translation,
faithful translation, semantic translation, adaptation, free translation, idiomatic
translation and communicative translation.

| think that ignoring other factors, a good translation is to find a balance between
ST and TT. However, it does not mean that the middle of ST and TT is the bal-
ance point, because the situation faced during the translation process is often dif-
ferent, so the balance point found in different situations is different. There is no
actual standard for what is the specific position, and this process often requires
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translators to consider themselves. Different translators have different ways of
thinking, so the balance points found are different. This, by the way, is one of the
reasons why machine translation cannot replace human translation.

Non-literary translation

P. Newmark illustrates the difference between literary translation and non-literary
translation by translating a text of Franz Kafka's novel Amerika. He believes that
"The main intentional difference between literature and non-literature is that the
first comprises the world of the mind and the imagination; the second, the world
of reality, of facts and events". That is to say, for non-literary translation, objective
facts, that is, the content itself is always the most important. As for the way of
expressing this fact, although it cannot be said that this is not important, it is just
that its importance will not exceed the facts presented in ST.

P. Newmark also stated: "One can talk generally about the art of literary transla-
tion and the science of non-literary translation, but in fact, translation can never
be an exact science, since any two languages are always unequally and differently
endowed". That is to say, non-literary translation is the same as literary transla-
tion, and its accuracy can never reach 100 %. Translation deviations always exist
and cannot be completely eliminated. As with literary translation, in the process of
non-literary translation, we must constantly strive to eliminate all kinds of devia-
tions that may occur in all translation processes, so as to improve the accuracy of
the entire translation.

Through the characteristics of non-literary and literary translation, it is not difficult
to see that the translation involving terms belongs to non-literary translation, then
its translation process follows the above characteristics, and the translation meth-
od involving terms follows the above methods.

Informative text

Informative

reference work

report
lecture

operating instruction

) tourist brochure
biography sermon

official speech
play electoral speech

satire d .
poem advertisement

Fig. 1. Classification of text types (Chesterman).

According to Reiss' classification of articles — informative, expressive, operative and
audiomedial, | think the translation of terms involved is consistent with the definition
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of informative text. Reiss believes that "“The TT of an informative text should trans-
mit the full referential or conceptual content of the ST. The translation should be in
'‘plain prose’, without redundancy and with the use of explicitation when required"”.
Although many people think that this classification is too simple and single, in my
opinion, Reiss' classification is a good guide for the translation of terms involved, that
is, to logically and accurately deliver the information itself in S. T. Chesterman made
a more intuitive expression of the classification of text types with a chart (Fig. 1).
This chart shows two very important points for my research. The first is that the
literacy of informative texts is very weak, which means that literacy must not be
the most important factor in the translation process. However, at the same time,
it also shows that there is no obvious boundary between the classifications of the
article, which means that even a very non-literary translation cannot be separated
from the influence of culture. Zhang Changshuan, a famous Chinese translator in
his book said, “"Language itself is the carrier of culture”, so this reminds us that in the
process of translation, even technical translation cannot be completely separated
from the cultural factors, and we should try to avoid going to extremes.

Summary of the theoretical part

The theoretical part can be roughly divided into four parts. The first part is about
terminology, including distinction of terminology and term, term's concept, compo-
sition and translation method. The second part is a discussion on general transla-
tion. The third part is about the characteristics of non-literary translation and the
relationship between non-literary translation and term translation. The fourth part
is about the discussion of informative text, and the content includes the definition
of informative text and the guidance to my research through this definition.

So what is the relationship between these four parts and the research theme? In
fact, the internal logical relationship between these four parts is very close. The
first two parts respectively explain the translation principles of terms and general
translation, while the latter two parts are my attempts to cite the translation theo-
ry that already exists and are recognized by most people, to establish a connection
between the term and translation, so as to provide solutions for following sections.

Classification of problems that may be encountered during translation

After doing a simple survey on the practical application of terminology translation
of volunteers who participated in volunteer activities in January and my classmates,
combined with my own experience in translation, | roughly made a classification of
problems that may be encountered during translation.

In order to make my classification more intuitive, | integrated the problems into a
table as shown further. | subdivided the problem from two dimensions, and these
two dimensions can be separately divided into two opposites. Therefore, | set two
factors in the horizontal and vertical columns of the table, so that the problems
are divided into four major categories. | sorted the four major categories and then
explained them in detail.
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Table 1
Classification of Problems during Translation

Source-oriented Target-oriented

Corresponding term in TL 1 2

No corresponding term in TL 3 4

This situation is the most common in term translation, that is, the term that
needs to be translated can be found in the TL. At the same time, the article's
translation requirements are as accurately as possible to express and restore
the source language information. The difficulty in this case may be that the term
is very professional, so it is difficult for the translator to find the corresponding
termin the TL. For example, the medical term "ascus”, according to the definition
of www.medicinenet.com, it is actually an acronym for Atypical Squamous Cells
of Undetermined Significance. Or, according to different understanding of the
source language, there are more than one term that can be selected in the TL,
especially for the translation of abbreviations, for example CBC can stand for
both Complete Blood Count and Canadian Broadcasting Corporation.

In this case, the requirement to translator's ability is the highest. Although the-
re are corresponding terms in the TL, because the purpose of translation is to
achieve the true purpose of the article after translation as much as possible, it
is up to the translator to choose whether to directly translate the terms. A very
simple example, in the early period of COVID-19, a hospital in China listed KN95
masks in the medical supplies list for overseas Chinese volunteers. Although the
term KN95 was also translated into KN95 in English, it is Chinese standard, so
you cannot find the suitable mask you need in Europe under this name. However,
the real purpose of writing this list is to solve the shortage of masks for medical
personnel, so how to translate becomes a difficulty for translators.

In this situation, the TL does not have the corresponding term in the SL, and the
translator needs to translate the phenomenon that the term in the SL refers to
as accurately as possible. Because the language is arbitrary, and accuracy is an
unmeasured standard, this makes it difficult for translators to translate.

This classification is similar to the second one, but it is more difficult, because in
this case the translator has lost the choice of direct translation, and he/she must
also take into account the accuracy of the translation and do his/her best to
make the TT achieve the real purpose. For example, the terminology translation
of traditional Chinese medicine, "2k (Xing Huo) ", a term broadly refers to the
functional activity of the heart, and narrowly refers to the function of the heart
and personal mood to promote blood circulation.

Solutions

Combining the various translation theories described in the article, solutions to four
major categories above can be given.

1.

Depending on whether the term to be translated in the SL is too hard to un-
derstand or the term in the TL has multiple choices, the method to solve this
problem is interpretive translation. Adding the necessary explanations after the
relevant terms in the TL can eliminate various misunderstandings that may oc-
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cur.

2. "To achieve the true purpose” is a standard that is easier grasped and easier

judged than the accuracy. It is more flexible to translate terms based on "to
achieve the true purpose”. When the objects or phenomena referred to by the
terms in SL are relatively simple and easy to understand, these terms can be di-
rectly translated and an explanation can be added if necessary. When the term
in the target language is complicated, it is necessary to use different translation
methods according to different situations. For example, when translating KN95,
the real goal is to solve the shortage of professional protection masks, therefo-
re, the meaning of this term should be studied more deeply during translation.
KN95 means the standard that can filter 9 % of non-oily particles, and the N95
masks in circulation in European countries have the same protection standards.
Therefore, when translating the list of medical materials, N95 can be used inste-
ad of KN95. In the translation of popular science, the terms in the SL have to be
researched thoroughly, and then simplified according to different audiences.
In a word, at this level of terminology translation, the translators need to have a
deeper understanding of the true meaning of the term, so that they can trans-
late more flexibly according to their own experience. Although the requirement
of the flexibility has increased the uncertainty in the translation process, as long
as the translator takes “to achieve the true purpose” as the premise, there are
efficient methods for solving problems in different situations.

3. The solution to this category of problem is relatively simple -interpretive transla-
tion. However, the accuracy of translation is difficult to measure. Therefore, if
translators want to make the terms of ST more accurate in TT, they have to have
a deeper understanding of the terms.

4. The solution to this category is similar to the second one. Similarly, the transla-
tor must always follow the premise of “to achieve the true purpose” during the
translation process.

In the process of terminology translation the translator needs to analyse the specific
situation. We need to realize that terminology translation is not single and indepen-
dent. Terminology translation is also closely connected with the entire article, and
sometimes even plays a very important role in the translation process. We cannot
just think that most terms are just synonymous with a scientific phenomenon, nor
can we rely too much on a collated terms glossary. Only when we really understand
the meaning and origin of the terms can we improve the accuracy of translation,
thus it also improves the quality of the entire translation.

RESULTS

NV

The prospect of this research

This research can change our attitude towards the traditional terminology
translation to a certain extent, and its prospects will also play an important role in
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two aspects. The first one is popularization of scientific knowledge, and the second
is global trade in the whole world that has not achieved full industrial standardiza-
tion.

COVID-19 broke out globally this year, and the situation is still very serious to this
day. In the process of the prevention and control of the epidemic, a serious and
common problem has been exposed whether in Western or Eastern, developed or
developing countries - the popularization of medical science is very poor. The big-
gest problem encountered in the popularization of science is how to explain the ob-
scure professional terms in a way that ordinary people can understand, and at the
same time try to avoid the impact on translation accuracy because of the terms’
simplification. In my research, | gave feasible suggestions for solving these series of
problems.

Although standardization is very important for global trade, especially manufac-
turing, as Eric Weisbrod's article “The Importance of Standardization: Part | — The
Benefits of Standardization in Manufacturing” explains. But the fact is that the
degree of standardization is not completed globally, and the terms related to stand-
ardization have not achieved one-to-one correspondence in several internationally
used languages. At the same time we can be sure that the creation of new terms
will always be faster than the collection of terms in the TL, especially in global trade,
new products, new technologies and new situations will continue to appear. There-
fore, my research will have a great role in this field; it can reduce misunderstandings
in trade transactions, thereby improving efficiency.
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