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MǔKOǹSERVISU IZMANTOĠANAS IESPǚJU ANALǬZE 

AN ANALYSIS OF THE POSSIBILITIES USING CLOUD SERVICES 
 

Autore: Anda Abuģe, e-pasts: andaabuze@gmail.com 

ZinǕtniskǕ darba vadǭtǕjs: PǛteris Grabusts, Dr.sc.ing., prof., e-pasts:peteris.grabusts@rta.lv 

RǛzeknes Tehnoloǥiju akadǛmija, RǛzekne, Atbrǭvoġanas aleja 115 

 
Abstract. The aim of this work is to obtain information about cloud services and to compare which of 

them is better or more suitable in different situations. To reach named aim author in this work analyzed 

tendency of cloud services users in Latvia, compared information about the possibilities using different cloud 

services. Summarizing achieved research results there were defined general advantages and disadvantages for 

cloud services and concluded  that before to start using cloud services it sow every person must consider various 

aspects and decide which services is better and more acceptable for him. 

 

Keywords: cloud services, infrastructure as a service, platform as a service, software as a service. 

 

Ievads 

CilvǛki tiecas pǛc zinǕmas brǭvǭbas un neatkarǭbas, un nav runa tikai par sava laika 

plǕnoġanu, darba rǭku, vietas vai nepiecieġamo resursu izvǛli, bet gan visu kopǕ. Ikviens, kas 

darbǕ aktǭvi izmato e-pastu, noteikti tam ik pa laikam piekǸȊst arǭ no mǕjas datora vai telefona. 

TǕpat, lai nebȊtu jǕnǛsǕ lǭdzi zibatmiǺas, datus var  saglabǕt arǭ savǕ e-pastǕ vai kǕdǕ no 

koplietoġanas datu uzglabǕġanas serveriem, lai vǛlǕk tiem varǛtu piekǸȊt no kǕdas citas ierǭces. 

MǕkoǺservisa bȊtǭba ir lǭdzǭga, tikai tiek piedǕvǕtas daudz plaġǕkas un arǭ droġǕkas iespǛjas. 

MǕkoǺserviss ir novatoriska tehnoloǥija, kas Ǹauj piekǸȊt nepiecieġamajiem resursiem, 

izmantojot internetu, tǕpǛc it ǭpaġi mȊsdienǕs tas ir aktuǕli. 

Lai gan mǕkoǺserviss kǕ pakalpojums arvien populǕrǕks ir kǸuvis tieġi pǛdǛjo gadu laikǕ, 

liela daǸa interneta tehnoloǥiju lietotǕju jau sen izmanto mǕkoǺservisa piedǕvǕtǕs iespǛjas, kǕ e-

pastu (Gmail), kopǛjo datu uzglabǕġanas portǕlus (Flickr) u.c. MǕkoǺservisa risinǕjumu attǭstǭba 

vairǕk saistǭta ar sabiedrǭbas datora lietoġanas paradumu maiǺu un datu apjomu pieaugumu. 

MȊsdienǕs mǕkoǺserviss ir viena no vadoġajǕm tendencǛm globǕlajǕ IT tirgȊ. Ġo 

parǕdǭbu var izskaidrot Ǹoti vienkǕrġi ï beidzot ir parǕdǭjies risinǕjums, lai ievǛrojami samazinǕtu 

IT pakalpojumu izmaksas. MǕkoǺserviss ir Ǹoti efektǭvs lǭdzeklis, lai palielinǕtu peǸǺu. 

 

MateriǕli un metodes 

Raksta mǛrǵis ir sniegt vispǕrǛju ieskatu par mǕkoǺservisa izmantoġanas iespǛjǕm, 

priekġrocǭbǕm un trȊkumiem, kǕ arǭ par perspektǭvǕm. 

MǕkoǺserviss Ǹauj lietot nepiecieġamǕs programmas no jebkuras vietas un datora. 

RunǕjot par mǕkoǺiem, vispirms tiek pieminǛti publiskie mǕkoǺi (public cloud), piemǛram, 

ñGoogle Driveò, ñEvernoteò un ñDropboxò. Tie parasti ir pieejami jebkuram klientam. Taļu 

gadǭjumos, kad droġǭba, vǛlme kontrolǛt situǕciju, kvalitatǭva interneta piekǸuves trȊkums vai 

kǕdi citi apsvǛrumi liedz lietot publiskos mǕkoǺus, var veidot savu privǕto mǕkoni organizǕcijas 

ietvaros. VǛl ir abu variantu apvienojums ï hibrǭdais mǕkonis (hybrid cloud) [1]. 

MǕkoǺservisus var iedalǭt trijos lǭmeǺos. 

1. InfrastruktȊras pakalpojums (Infrastructure as a service, IaaS). Klientam nav 

nepiecieġams paġam rȊpǛties par datoriem, to uzturǛġanu kǕrtǭbǕ, darbǭbas 

nodroġinǕġanu, veiktspǛjas nodroġinǕġanu, pieaugot slodzei, un tamlǭdzǭgǕm lietǕm, kas 

bȊtu jǕdara tradicionǕlajǕ gadǭjumǕ. ĠajǕ gadǭjumǕ klientu pǛc bȊtǭbas neinteresǛ, kǕ 

izpildǭtǕjs to paveic, bet interesǛ, lai viǺam bȊtu procesoru jauda, atmiǺa un pietiekama 

veiktspǛja. 

http://dx.doi.org/10.17770/het2016.20.3501
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2. Platformas pakalpojums (Platform as a service, PaaS). ĠajǕ gadǭjumǕ tiek nodroġinǕta 

gan infrastruktȊra, gan izstrǕdes programmatȊra, lai klients varǛtu veidot pats savas 

lietojumprogrammas. 

3. ProgrammatȊras pakalpojums (Software as a service, SaaS). Ġis, no vienas puses, ir pats 

augstǕkais lǭmenis, jo klientam jau ir gatava lietojumprogramma. No otras puses, ġajǕ 

gadǭjumǕ klients ir ierobeģots tikai ar tǕm iespǛjǕm, ko konkrǛtǕ programmatȊra dod, 

piemǛram, wordpress Ǹauj veidot emuǕrus, bet neǸauj veidot noliktavas uzskaites sistǛmas 

[2]. 

 

MǕkoǺservisa galvenǕs ǭpaġǭbas un ieguvumi 

MǕkoǺservisam ir ġǕdas galvenǕs ǭpaġǭbas: 

¶ pakalpojums pǛc pieprasǭjuma ï vienkǕrġi sakot, vajag ï lietoju pakalpojumu, nevajag ï 

nelietoju, kur pakalpojums, piemǛram, ir servera laiks vai datu aizǺemtǕ vieta; 

¶ neatkarǭba no atraġanǕs vietas, augsta Ǖtruma interneta piekǸuve; 

¶ Ǜrta resursu pievienoġana un samazinǕġana pǛc nepiecieġamǭbas, ir iespǛja pievienot 

papildu resursus, ja lietotǕju vai izpildǕmo darbǭbu skaits palielinǕs vai samazinǕs 

pieejamos resursus, ja apstrǕdes apjoms samazinǕs; 

¶ resursu pievienoġana vai samazinǕġanas elastǭgums ï resursus var palielinǕt vai 

samazinǕt Ǖtri jebkurǕ saprǕtǭgǕ daudzumǕ un jebkurǕ laikǕ, tie nav iepriekġ ilgu laiku 

pirms izmaiǺǕm jǕrezervǛ vai jǕpaziǺo par to nevajadzǭgumu; 

¶ maksa tikai par izmantotajiem resursiem, ir noteikti resursu izmantoġanas uzskaites 

kritǛriji, piemǛram, servera procesora izmantoġanas laiks vai saglabǕto datu apjoms, pǛc 

kuriem tiek rǛǵinǕta samaksa [3]. 

MǕkoǺservisa galvenie ieguvumi ir atkarǭgi no lǭmeǺa, bet vispǕrǭgi tie ir ġǕdi: 

¶ satura koplietoġana ï izmantojot pakalpojumu, var Ǜrti rǭkoties ar dokumentiem un 

organizǛt komandas darbu, droġi koplietot datus sistǛmas ietvaros vai Ǖrpus tǕs. Ir  iespǛja 

veidot darba grupas, lietotǕju kontus un piekǸuves lǭmeǺus, kǕ arǭ izmantot daudzus citus 

komandas darba organizǛġanas rǭkus; 

¶ nav nepiecieġama infrastruktȊra un aparatȊras nodroġinǕjums, izǺemot interneta 
pieslǛgumu un pǕrlȊkprogrammu; 

¶ izmantojot programmatȊras pakalpojumu, nav nepiecieġams neko izstrǕdǕt un kodǛt, 

programmatȊra ir jau gatava darbam; 

¶ samaksa ir atbilstoġi lietotajam, nevis lielas un milzǭgas sǕkotnǛjǕs investǭcijas aparatȊrǕ, 
programmatȊrǕ, licencǛs; 

¶ pieejams visur, kur vien ir internets; 

¶ mǕkoǺu risinǕjumi ekonomǛ cilvǛku naudu ï cilvǛki netǛrǛ naudu programmu iegǕdei, 

bet maksǕ tikai ikmǛneġa abonenta maksu par programmu izmantoġanu; 

¶ stabila un droġa piekǸuve mǕkoǺu datiem no jebkura datora; 

¶ nekǕdu risku licencǛġanas un juridiskajos jautǕjumos; 

¶ vienkǕrġa un Ǖtra IT infrastruktȊras uzstǕdǭġana, pielǕgojot lietotǕja individuǕlajǕm 
vajadzǭbǕm; 

¶ datu droġǭba, pateicoties kriptogrǕfijas lǭdzekǸu izmantoġanai; 

¶ iespǛja jebkurǕ laikǕ atteikties no pakalpojuma. 

 

MǕkoǺservisa problǛmas un riski 

SvarǭgǕkǕ mǕkoǺservisa problǛma ir droġǭba. KǕ klients var bȊt droġs, ka viǺa datus 

neredzǛs kǕds cits. Pilnǭgi droġs bȊt nevar, taļu uzǺǛmumi iegulda investǭcijas, lai atrisinǕtu ġo 

problǛmu. MǕkoǺi, protams, arǭ ir Ǹoti atkarǭgi no klienta un mǕkoǺa savstarpǛjǕs interneta 

stabilitǕtes. SpecifiskǕs lietas ir tǕdas, ka mǕkoǺi parasti ir vairǕk vai mazǕk standartizǛti, lai 

http://lv.wikipedia.org/wiki/Serveris
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derǛtu daudziem. IespǛjams, ka tas nesaskan ar kǕda lietotǕja ǭpaġi unikǕlajǕm prasǭbǕm.  

ǔtrdarbǭbas problǛma attiecas uz to, vai mǕkonis spǛs nodroġinǕt Ǖtrdarbǭbu vǛlamajǕ apjomǕ 

[1]. Ġǭs lietas ir bȊtiski jǕizskata un jǕizpǛta, pirms izvǛlǛties, kǕdu servisu lietot. 

 

MǕkoǺservisa perspektǭvas 

MȊsdienǕs tirgȊ ir daudz mǕkoǺservisa organizǕciju, kas piedǕvǕ savus pakalpojumus. 

Lai izvǛlǛtos vispiemǛrotǕko pakalpojumu sniedzǛju, ir skaidri jǕformulǛ savas prasǭbas, ko 

vǛlas iegȊt. 

PasaulǛ tiek izdalǭti trǭs galvenie mǕkoǺskaitǸoġanas virzieni ï SAAS jeb ñsoftware as a 

serviceò, kas piedǕvǕ ǭrǛt programmatȊras pakalpojumus, ñInfrastructure as a serviceò ï daģǕdas 

infrastruktȊras  noma: procesoru skaits, diska vieta, jauda. Ġeit jǕpiebilst, ka gandrǭz 80% no 

mǕkoǺa pakalpojumiem ir tieġi IAAS veida un ievǛrojams daudzums piegǕdǕtǕju ir arǭ LatvijǕ. 

VǛl jǕpiemin ñPlatform as a serviceò, kas ir daģǕdu gatavu platformu ǭre. 

SAAS gadǭjumǕ nomai tiek piedǕvǕts jau vesels uz platformu balstǭts komplekss, 

piemǛram, grǕmatvedǭbas pakalpojumi, Tildes Jumis, FMS Horizon, TǕs ir dokumentu aprites 

sistǛmas, kǕ, piemǛram, Doclogix vai LiveLink. SAAS gadǭjumǕ pakalpojumu sniedzǛja 

uzǺǛmums uz platformas bǕzes jau ir izveidojis produktu ar pievienoto vǛrtǭbu ï funkcionalitǕti, 

daģǕdas atskaites vai piemǛram noliktavas uzskaites sistǛmas, daģǕdu paġapkalpoġanǕs veikalu 

ǭri.  

SAAS tuvǕkǕ nǕkotne, ko programmu raģotǕji piedǕvǕs, ir plaġs klǕsts ar IT un 

infrastruktȊras risinǕjumiem, kas savǕ starpǕ ir jau integrǛti ï faktiski pilns virtuǕlǕ biroja 

risinǕjums. Latvijas uzǺǛmumi var izstrǕdǕt daģǕdu funkcionalitǕti lielo raģotǕju piedǕvǕtajǕm 

mǕkoǺu platformǕm, integrǛjot savus risinǕjumus standartizǛtǕ veidǕ, lai tos varǛtu patǛrǛt jau 

visǕ pasaulǛ. Lǭdzǭgi kǕ spǛǸu raģotǕji ir izstrǕdǕjuġi tȊkstoġiem daģǕdu spǛlǭġu un rǭku Apple 

AppStore noteiktajǕ standartǕ, Latvijas IT uzǺǛmumi var izstrǕdǕt funkcionalitǕti pasaules 

raģotǕju mǕkoǺiem ï Microsoft, Google, Amazon, IBM [4]. 

LatvijǕ mǕkoǺu raģotǕji meklǛ sadarbǭbas partnerus - izstrǕdǕtǕjus, lai varǛtu piedǕvǕt 

pakalpojumus noteiktam reǥionam un konkrǛtai nozarei, piemǛram, personǕla kompetencǛm, 

noliktavu pǕrvaldǭbai, grǕmatvedǭbas risinǕjumus, CRM jeb klientu vadǭbas risinǕjumus. JǕǺem 

vǛrǕ, ka ġǭ funkcionalitǕte atbilstoġajam reǥionam arǭ jǕiztulko un jǕpielǕgo vietǛjai 

likumdoġanai. 

Pieaugot datu apjomam visǕ pasaulǛ, pieaug pieprasǭjums arǭ pǛc mǕkoǺskaitǸoġanas 

risinǕjumiem, lai gan joprojǕm netrȊkst arǭ konservatǭvu uzǺǛmumu, kas saredz datu droġǭbas 

riskus. TǕpǛc ir svarǭgi izvǛlǛties stabilus un uzticamus mǕkoǺpakalpojumu sniedzǛjus. Tas gan 

neizslǛdz paġu uzǺǛmumu darbinieku nevǛrǭbu pret datu droġǭbu, it ǭpaġi tǕdǛǸ, ka dati, 

pateicoties mǕkonim, ir pieejami daģǕdǕs ierǭcǛs un jebkurǕ laikǕ [5]. 

 

RezultǕti un to izvǛrtǛjums 

MǛs dzǭvojam laikmetǕ, kad vairs neizbrǭna fakts, ka nezinǕm, kur patiesǭbǕ glabǕjas 

lietotǕju dati. Ja iepriekġ tie tika glabǕti disketǛs, diskos, zibatmiǺǕs, tad ġobrǭd tie ir kaut kur é 

internetǕ. Tagad datiem ir Ǜrta piekǸȊġana no jebkuras ierǭces un no jebkuras pasaules vietas, kur 

vien ir internets. Vairs nav jǕmokǕs ar bilģu iegȊġanu datorǕ no telefona un nav jǕkrǭt panikǕ par 

darbiem, kas aizmirsti mǕjas datorǕ ï mȊsdienǕs mums svarǭgǕs fotogrǕfijas un dokumenti 

automǕtiski sinhronizǛjas starp visiem datoriem un mobilajǕm ierǭcǛm. TurklǕt lielǕ daǸǕ 

gadǭjumu tas ir bez maksas. 

PersonǕlos datu uzglabǕġanas mǕkoǺservisu piedǕvǕ teju visi lielie tehnoloǥiju giganti. 

Microsoft - OneDrive nemitǭgi to uzlabo ï tagad par velti piedǕvǕ 15 GB vietas, ar ko vairumam 

cilvǛku arǭ pietiek. Dropbox uzlabo Ǖtrdarbǭbu starp ierǭcǛm, kad tiek sinhronizǛti lieli faili. 

Apple iCloud kǸȊst par pilnvǛrtǭgu datu uzglabǕġanas mǕkoǺservisu. 
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No Ǖrvalstu populǕrǕkajiem servisiem var atzǭmǛt amerikǕǺu "Dropbox", "Google 

Drive", "Microsoft OneDrive", "SugarSync", "Box", franļu "hubiC" un krievu "Yandex.Disk", 

bet no latvieġu ï ñLattelecom eDatiò.  

2014.gadǕ latvieġu mǕjas lapa ñKursors.lvò veica aptauju, lai noskaidrotu portǕla lasǭtǕju 

iecienǭtǕkos datu uzglabǕġanas mǕkoǺservisus. PortǕla iegȊtos rezultǕtus var apskatǭt 1.attǛlǕ. 

 

1.attǛls. ñKursors.lvò aptaujas rezultǕti [7] 

 

1.attǛlǕ var redzǛt, ka aptaujǕ ir piedalǭjuġies 1029 respondenti un no tiem 443 izmanto 

ñDropboxò, kas pǛc ġǭs aptaujas ierindojas pirmajǕ vietǕ. OtrajǕ vietǕ ir  "Microsoft OneDrive" 

un treġajǕ ñGoogle Driveò. 

Darba autore izveidoja lǭdzǭgi aptauju par mǕkoǺservisu, kur bija iespǛja izvǛlǛties 

vairǕkus servisus. KopumǕ bija 11 izvǛles iespǛjas. Aptaujas rezultǕtus skatǭt 2.attǛlǕ. 

2.attǛls. Aptaujas rezultǕti 

Autores veiktajǕ aptaujǕ piedalǭjǕs 67 respondenti, lielǕkǕ daǸa no tiem (25%) ir 

atzǭmǛjuġi, ka izmanto citus serverus, 20% izmanto ñGoogle Driveò, 15% - ñDropboxò, 11% - 
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ñApple iCloudò, 10% - ñMicrosoft OneDriveò, 3% - ñBoxò, ñEvernoteò, ñLattelecom eDatiò, 

ñMegaò, ñYandex.Diskò, bet 2% - ñhubiCò. AptaujǕ tika piedǕvǕts Latvijas firmas 

mǕkoǺservisa pakalpojums ñLattelecom eDatiò, lai varǛtu noskaidrot, vai tiek izmantoti arǭ 

paġmǕju piedǕvǕtie pakalpojumi. 

Darba autore ir veikusi daģǕdu mǕkoǺservisu izmantoġanas iespǛju analǭzi, iekǸaujot arǭ 

ñLattelecomò piedǕvǕto servisu ñeDatiò. RezultǕtus skatǭt 1.tabulǕ. 

 

1. tabula 

MǕkoǺservisu izmantoġanas iespǛju salǭdzinǕġana 

 

 Google Drive Dropbox 
Apple 

iCloud 

Microsoft 

OneDrive 

Lattelecom 

eDati 

Bezmaksas 

atmiǺa 
15GB 2GB 5GB 5GB 10GB 

Cena 

100GB ï 

1.99$/mǛn.; 

1TB ï 

9.99$/mǛn.; 

10TB ï 

99.99$/mǛn.; 

20TB ï 

199.99$/mǛn.; 

30TB ï 

299.99$/mǛn. 

1TB ï 

10$/mǛn. 

50GB ï 

0.99ú/mǛn.; 

200GB ï 

2.99ú/mǛn.; 

1TB ï 

9.99ú/mǛn. 

50GB ï 

1.99$/mǛn.; 

1TB(1 lietotǕjs) 

ï 6.99$/mǛn.; 

1TB(5 lietotǕji) 

ï 9.99$/mǛn. 

100GB ï 

5.90ú/mǛn.; 

500GB ï 

11.90ú/mǛn. 

Valoda 

Latvieġu v., 

krievu v., 

angǸu v, u.c. 

AngǸu v. 

Latvieġu v., 

krievu v., 

angǸu v, u.c. 

AngǸu v. 

Latvieġu v., 

krievu v., 

angǸu v. 

MobilǕs 

aplikǕcijas 

iOS, Android, 

Windows 

Phone 

iOS, 

Android, 

Windows 

Phone 

iOS 

iOS, Android, 

Windows 

Phone 

iOS, 

Android 

 

PǛc veiktǕs salǭdzinǕġanas var secinǕt, ka ñLattelecom eDatiò piedǕvǕ pasaulǛ 

pazǭstamǕm organizǕcijǕm lǭdzvǛrtǭgas iespǛjas. Katram mǕkoǺservisam ir savs lietotǕju loks, 

piemǛram, ñApple iCloudò ir paredzǛts tiem klientiem, kas izmanto ñAppleò raģotǕs ierǭces. 

ñGoogle Driveò piedǕvǕ lielǕko izmantojamo bezmaksas atmiǺu, 15GB, ar ko pilnǭbǕ pietiek 

privǕtajiem klientiem. MǕkoǺserviss ñGoogle Driveò ir populǕrs tǕpǛc, ka ñGoogleò piedǕvǕ e-

pasta pakalpojumus. LietotǕjam vienǕ kontǕ ir gan e-pasts, gan arǭ piekǸuve mǕkoǺservisa un 

saviem datiem. 

 

SecinǕjumi 

¶ MǕkoǺserviss piedǕvǕ daudz priekġrocǭbu, tas ir viens no veidiem, kǕ samazinǕt 

izmaksas, maksimǕli izmantojot kopǭgos resursus daģǕdǕm lietotǕju grupǕm, daģǕdǕm 

organizǕcijǕm un daģǕdu kategoriju patǛrǛtǕjiem. 

¶ Tieġi mazie un vidǛjie uzǺǛmumi no mǕkoǺservisa iegȊst visvairǕk, jo IT risinǕjumi, ko 

agrǕk varǛja atǸauties tikai lielas korporǕcijas, tiem ir kǸuvuġi pieejami, nav jǕiegulda lieli 

lǭdzekǸi sistǛmu izveidǛ. 

¶ Katrs lietotǕjs var izvǛlǛties labǕko servisu, kas ir atkarǭgs no konkrǛtajǕm prasǭbǕm. 

Labs mǕkoǺserviss noteikti darbojas vairǕkǕs platformǕs. 



20. starptautiskǕ studentu zinǕtniski praktiskǕ konference 

CilvǛks. Vide. Tehnoloǥijas 
 

13 
 

¶ MǕkoǺskaitǸoġana kǕ pakalpojums populǕrǕks ir kǸuvis tieġi pǛdǛjo gadu laikǕ, taļu liela 

daǸa interneta tehnoloǥiju lietotǕju jau sen izmanto mǕkoǺskaitǸoġanas piedǕvǕtǕs 

iespǛjas. 

¶ MǕkoǺdatoġanas galvenǕs ǭpaġǭbas ir pakalpojums pǛc pieprasǭjuma, neatkarǭba no 

atraġanǕs vietas, augsta Ǖtruma interneta piekǸuve, Ǜrta resursu pievienoġana vai 

samazinǕġanas elastǭgums, maksa tikai par izmantotajiem resursiem. 

¶ GalvenǕ mǕkoǺservisa problǛma ir droġǭba, serviss ir Ǹoti atkarǭgs no klienta un mǕkoǺa 

savstarpǛjǕs interneta stabilitǕtes. 

¶ LatvijǕ darbojas pasaules lǭmenǭ konkurǛjoġs mǕkoǺserviss ñLattelecom eDatiò. 

¶ Aptaujas rezultǕti liecina, ka viens no populǕrǕkajiem mǕkoǺservisiem LatvijǕ ir 

ñGoogle Driveò. 

¶ 3% no visiem aptaujas dalǭbniekiem izmanto Latvijas uzǺǛmuma piedǕvǕto servisu 

ñLattelecom eDatiò. 

 

Summary 
Probably more than anything weôve seen in IT since the invention of timesharing or the 

introduction of the PC, cloud services represents a paradigm shift in the delivery architecture of 

information services. Cloud services is a relatively new concept in the IT industry, and according 

to various sources, everyone is talking about it and how useful it is.  

Cloud services has many advantages. First of all, they cost much less than maintaining a 

physical facility for running these applications. They also become a lot more reliable and secure. 

Users can access the ócloudô from anywhere and anytime, provided their computer is connected 

to the ócloudô, as long as they have authentication, they would be able to access it. 

However, cloud services is not without its disadvantages. Despite the fact that username 

and password are required, security and privacy is still a very big issue. 

Author in this work analyzed information about cloud services and compared information 

about the possibilities using different cloud services in different situations. The author has 

created form about using cloud services in Latvia. 20% of interviewed respondents used "Google 

Drive", but 3% are using Latvian firm cloud service ñLattelecom eDatiò. 
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Abstract. Webinars have become an indispensable tool in higher education. However, studentsô 

opinion on webinars in higher education has not been analyzed. The aim of the present contribution is to 

analyze studentsó opinion on webinars in higher education underpinning elaboration of a hypothesis on 

educatorsô contribution to the use of webinars in higher education. The meaning of the key concepts of 

webinar and opinion is studied. Moreover, the study shows how the steps of the process are related: 

identifying webinars Ÿ defining studentsô opinion Ÿ empirical study within multicultural environments 

Ÿ conclusions. The empirical study was carried out in September 2015. The sample included 19 students 

from Klaipeda University, Klaipeda, Lithuania. The study results demonstrate that the studentsô opinions 

on webinars in higher education are homogeneous. A hypothesis on educatorsô contribution to the use of 

webinars in higher education is elaborated. Directions of further research are proposed. 

 

Keywords: Webinars, higher education, studentsô opinion, competence, experience. 

 

Introduction  

Webinars have become an indispensable tool in ensuring online educational environment 

in higher education for closer inter-connections between students, educators, researchers and 

other participants of higher education as demonstrated in Figure 1.  

 

 
 

Fig. 1: The Relationship between higher education, online educational environment and 

webinars 

It should be noted that the terms online educational environment and online learning as 

well as distance learning are used synonymously in the present contribution. Against this 

background, few studies investigate how webinar tools can facilitate interaction in online 

educational environment. Research on educatorsô experience in use of webinars has been carried 

out [2]. The other previous three studies analysed the webinar delivery format in which the 

presenter and multiple participants from multiple sites interact with one another [23]: 1. A 

webinar system Anicam-Live at the Cyber University in Taiwan (n = 70) to facilitate synchronous 

communication (regarding instruction and office hours) between the instructor and the students 

is implemented [5]. The results reveal that students were satisfied with the interactions among 

the instructor and students. The paper did not discuss the instructorôs webinar-use experiences. 

2. A webinar system Interwise at the Open University of Hong Kong is adopted [18]. Ng [18] 

divided 200 students into 6 groups and had tutors deliver the course through both a face-to-face 

 Online educational 

environment 

Webinars 

Higher education 
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mode and a synchronous mode. The findings suggest that synchronous learning promotes tutor-

student interaction better than student-student interaction. 3. A webinar system Elluminate to 

facilitate both virtual office hours and the communication of course-related information to 

students is used [11]. Elluminate effectively facilitated interaction between the instructor and 

individual students who had questions regarding the course materials. Negative experiences in 

use of Elluminate to facilitate a seminar that connected two hospitals to each other (site vs. site) 

were found as Elluminate did not effectively facilitate the seminar owing to the contentôs 

irrelevance to participantsô learning [8]. The perceptions of student-trainers who used webinar 

tools have been investigated [23] as well. However, studentsô opinion on webinars in higher 

education has not been analysed. The aim of the present contribution is to analyse studentsô 

opinion on webinars in higher education underpinning elaboration of a hypothesis on educatorsô 

contribution to the use of webinars in higher education.  

 

Materials and methods 

The meaning of such key concepts as webinar and opinion is studied. Moreover, the study 

demonstrates how the key concept is related to the idea of higher education. The methodological 

foundation of the present research is formed by the System-Constructivist Theory. The System-

Constructivist Theory and, consequently, System-Constructivist Approach to learning 

introduced by Reich [21] emphasizes that human beingôs point of view depends on the subjective 

aspect [15]: experience plays the central role in the knowledge construction process [15]. 

Therein, the subjective aspect of human beingôs point of view is applicable to the present 

research. Exploratory research was employed in the present research [20]. Exploratory research 

is aimed at developing hypotheses, which can be tested for generality in following empirical 

studies [17]. The exploratory methodology proceeds from exploration in Phase 1 through 

analysis in Phase 2 to hypothesis development in Phase 3. The remaining part of this contribution 

is organized as follows: the next section introduces the theoretical grounding on studentsô 

opinion on webinars in higher education. The associated results of the empirical analysis will be 

presented in the following section. Finally, some concluding remarks are provided followed by 

a short outlook on interesting topics for further work. 

 

Results 
 

Theoretical Framework 

Webinar is a tool that provides computer mediated communication. In comparison to 

other computer mediated communication tools, webinar is able to transmit video, audio, and 

images, webinar also enables users to share applications and to use whiteboard, the objective 

being to exchange information in a real-time and two-way format [23]. Webinar creates 

opportunities for both educators and learners to experience different levels of interaction online, 

and these opportunities are essentially different from other communication approaches such as 

discussion-board postings and e-mails [23]. There are three formats for webinar-session delivery 

[23]: (a) presenter vs. multiple participants from one site; (b) presenter vs. multiple participants 

from multiple sites; and (c) multiple participants from one site vs. multiple participants from one 

or multiple sites. There are five advantages of using the webinar tool to facilitate communication 

between two sites [23]: (1) Webinar tool is affordable [8]. Users can participate in a webinar 

session with a computer, video/audio capture devices, and broadband network connections. (2) 

Webinar tool enables synchronous communication. Instructors can communicate with the 

learners in a synchronous format to provide immediate feedback to learners [10]. (3) Webinar 

tool facilitates real-time multimedia demonstrations. Instructors can share the application on the 

presenterôs site with all participants. (4) Webinar tool facilitates multi-level interaction. 

Instructors can lecture, interact with the audience, facilitate participant group collaboration in a 
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real-time format [14], and designate certain participants to be in charge of the sessions. (5) 

Webinar tool provides an environment in which participants can archive seminar content for 

personal review or for people who missed the real-time session. Webinars are widely adopted as 

it can reduce corporationsô travel expenses and travel time [4]. As webinar is relatively new for 

online educational environment in higher education, studentsô opinion on webinars in higher 

education is of particular interest as partnership between student and educator that means for a 

student to be equal to an educator as a human being of equal quality [7] emphasizes studentsô 

opinion to be particularly important. Opinion is initially determined as individualôs view based 

on awareness and attitudes [3]. Analysis of this definition allows identifying such a new 

definition of opinion as individualôs view based on his/her knowledge, skills and attitudes to a 

phenomenon. This definition allows considering the terms opinion and view synonymously in 

the present research. As studentsô opinion is based on studentsô knowledge, skills and attitudes, 

studentsô competence serves as an indicator of studentsô opinion on webinars in higher education. 

Competence consists of knowledge, skills and attitudes. The elements of competence, namely 

knowledge, skills and attitude, are inter-related [1]. Studentsô negative attitude fails to promote 

the increase in the level of studentsô knowledge and skills as well as competence, in general [1]. 

In contrast, studentsô positive attitude ensures the enrichment of the level of studentsô knowledge 

and skills as well as competence [1]. In turn, knowledge is presented by concepts [25]. Skill is 

an ability to act in accordance with the required quality and volume [3]. Attitude is identified as 

an individual combination of evaluative judgments about a phenomenon [1]. In pedagogy the 

terms competence and experience are used synonymously [1]. As experience plays the central 

role in a knowledge construction process on webinars in higher education, the subjective aspect 

of human beingôs point of view is highlighted by the System-Constructivist Theory.  

 

Empirical Study 

The present part of the contribution demonstrates the design and results of the empirical 

study. The design of the present empirical research comprises the purpose and question, sample 

and methodology of the present empirical study. The research guiding question is as follows: 

what is studentsô opinion on webinars in higher education? The aim of the empirical study is to 

analyze studentsô opinion on webinars in higher education. The present empirical study involved 

19 students, 15 of them were 3rd ï 4th year bachelor students and 4 of them were 1st year master 

students, from Klaipeda University, Klaipeda, Lithuania in September 2015. Therefore, the 

sample is multicultural as the respondents with different cultural backgrounds and diverse 

educational approaches were chosen. Studentsô different cultural and educational experience 

emphasized the significance of each studentôs opinion on webinars in higher education [13] 

within the present empirical study. Thus, the group (age, field of study and work, mother tongue, 

etc.) is heterogeneous. The interpretive paradigm was used in the empirical study. The 

interpretive paradigm aims to understand other cultures, from the inside through the use of 

ethnographic methods such as informal interviewing and participant observation, and 

establishment of ethically sound relationships [22]. Interpretative paradigm is characterized by 

the researcherôs practical interest in the research question [6]. The researcher is the interpreter. 

Moreover, the cases themselves are not of interest, only the conclusions and transfers we can 

draw from these respondents [9]. Selecting the cases for the case study comprises use of 

information-oriented sampling, as opposed to random sampling [9]. This is because an average 

case is often not the richest in information. In addition, it is often more important to clarify the 

deeper causes behind a given problem and its consequences than to describe the symptoms of 

the problem and how frequently they occur [9]. Random samples emphasizing representativeness 

will seldom be able to produce this kind of insight; it is more appropriate to select some few 

cases chosen for their validity. The number of students depends on the heterogeneity of the 

group: the greater the heterogeneity of the group, the fewer the number of students [19]. Thus, 
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19 is a good number of students for the study [12]. In order to analyse the studentsô opinion on 

webinars in higher education, the survey was based on the following questionnaire: Question 1: 

Do you know the concept of webinars? It should be noted that concepts present forms or levels 

of knowledge [25]. Further on, knowledge is part of experience [24]. Question 2: Do you use 

webinars in higher education? The evaluation scale of five levels for Question 1 and 2 was given, 

namely, strongly disagree ñ1ò, disagree ñ2ò, neither disagree nor agree Ă3ñ, agree ñ4ò, and 

strongly agree ñ5ò. Question 3: What is your attitude to interdisciplinary research? The 

evaluation scale of five levels for Question 3 was given, namely, very negative ñ1ò, negative 

ñ2ò, neither negative nor positive Ă3ñ, positive ñ4ò, and very positive ñ5ò. Both evaluation scales 

were transformed into the level system as illustrated in Table 1. 

 

Table 1 

Indicators and levels of studentsô opinion on webinars in higher education 

Indicators Levels 

Level 1 Level 2 Level 3 Level 4 Level 5 

very low low average optimal high 

1 2 3 4 5 

Studentsô 

knowledge and 

skills  

 

Studentsô attitude  

Strongly 

dis-agree 

 

 

Very 

negative 

Disagree 

 

 

 

Negative 

Nei-ther 

disagree nor 

agree 

Neither 

negative nor 

positive 

Agree 

 

 

 

Positive 

Strongly 

agree 

 

 

Very positive 

 

Question 4: What are advantages of webinars in higher education? Question 5: What are 

disadvantages of webinars in higher education? No evaluation scale was applied to Questions 4 

and 5 as the questions were open. The results of Question 1 (Knowledge), Question 2 (Skills) 

and Question 3 (Attitude) of the questionnaire used in the survey are demonstrated in Figure 2 

where the vertical numbers show five levels to measure studentsô opinion on webinars in higher 

education, and the horizontal numbers present the code number of the student who participated 

in the survey. The results of Question 1 (Knowledge) of the questionnaire used in the survey 

show that 3 studentsô evaluation of their knowledge of the concept of webinars refers to the very 

low level, 16 studentsô evaluation of their knowledge of the concept of webinars refers to the 

low level. The results of Question 2 (Skills) reveal that 19 studentsô evaluation of their skills in 

use of webinars in higher education refers to the very low level. The results of Question 3 

(Attitude) demonstrate that 19 studentsô attitude to webinars in higher education refers to the 

high level. 

 

 
Fig. 2. The results of Question 1 (Knowledge), Question 2 (Skills) and Question 3 

(Attitude)  
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Question 4 (Advantages) includes such results as webinars are interesting, webinars are 

given by famous scientists, webinars can be led by students, too, webinars ensure a variety of 

illustrations of the topic under discussion, webinarsô topics are similar to the topics of lectures. 

Question 5 (Disadvantages) discloses such results as webinars are more suitable for non-

obligatory and optional courses in pedagogical studies such as philosophy, sociology, etc., 

webinars do not always compensate real communication between educators and students. The 

data were processed applying Excel software. Frequencies of the studentsô answers were 

determined in order to reveal studentsô opinion on webinars in higher education as shown in 

Table 2.  

 

Table 2 

Frequency of the studentsô answers and mean of results 

Indicators Levels Number of 

answers 

Percentage Indicatorsô 

mean 

Total 

mean 

Studentsô 

knowledge  

Very low 3 15.78%  

 

1.84 

 

 

 

 

 

 

 

2.61 

Low 16 84.21% 

Average 0 0% 

Optimal 0 0% 

high 0 0% 

Studentsô 

skills  

Very low 19 100%  

 

1 
Low 0 0% 

Average 0 0% 

Optimal 0 0% 

high 0 0% 

Studentsô 

attitude  

Very low 0 0%  

 

5 
Low 0 0% 

Average 0 0% 

Optimal 0 0% 

High  19 100% 

 

The survey showed that the studentsô knowledge of the concept of webinars is of the low 

level (84.21%). The studentsô skills in webinars in higher education are of the very low level 

(100%). The studentsô attitude to webinars in higher education is the high level (100%). The 

findings of the empirical study allow concluding that the students demonstrated a low level of 

competence in webinars in higher education (2.61). The summarizing content analysis [16] of 

the data reveals studentsô opinion on webinars in higher education is homogeneous. The 

studentsô opinion on webinars in higher education is found to be positive as the students 

highlighted more advantages than disadvantages of webinars in higher education. The data 

analysis also reveals studentsô willingness and great interest to use webinars in higher education. 

 

Results and discussion 

The empirical findings of the research allow drawing the conclusions on studentsô 

positive opinion on webinars in higher education. The following hypothesis has been formulated: 

studentsô competence in webinars in higher education enhances from low level to high level if 

the course frame work is much focused towards provision of students with a webinar tool, 

ensuring students with technical support in use of webinars in higher education, student training 

in use of webinars in higher education. The present research has limitations. The inter-

connections between webinars, studentsô opinion and higher education have been set. Another 

limitation is the empirical study conducted by involving the students of one higher education 

institution only. Therein, the results of the study cannot be representative for the whole area. 
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Nevertheless, the results of the research ï definition of studentsô opinion - may be used as a basis 

of analysis of use of webinars in other higher education institutions. Further research tends to 

focus on empirical studies to compare students and educatorsô opinions on webinars in higher 

education. The search for relevant methods for evaluation of the use of webinars in higher 

education is proposed. And a comparative research of different countries could be carried out, 

too.  
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Ievads 
ǤeogrǕfiskǕs informǕcijas sistǛmas (ǤIS) ir viens no jaunǕkajiem informǕcijas 

tehnoloǥiju nozares atzariem, kas pasaulǛ strauji attǭstǕs. ǤIS ir sistǛmas, ar kuru palǭdzǭbu var 

savǕkt, glabǕt, apstrǕdǕt, analizǛt un attǛlot ǥeotelpisko informǕciju. 

ǤeogrǕfiskǕs informǕcijas sistǛmas tiek izmantotas daģǕdǕs jomǕs, lai papildus 

tradicionǕlajǕm metodǛm iegȊtu viegli uztveramu ǥeotelpisko informǕciju, vizuǕli atspoguǸojot 

ǥeotelpisko objektu saites un datus ǥeotelpǕ, ar iespǛjǕm iegȊtos ǥeogrǕfiskos datus pielietot 

visdaģǕdǕkajos veidos.  

MȊsdienǕs ǥeogrǕfisko informǕciju izmanto daģǕdǕs nozarǛs strǕdǕjoġie uzǺǛmumi un 

organizǕcijas, kuriem lǛmumu pieǺemġanai ir bȊtiski dati par ǥeogrǕfiskǕs atraġanǕs vietǕm. KǕ 

piemǛru varǛtu minǛt teritorijas plǕnotǕjus, policiju, glǕbġanas dienestus, loǥistikas kompǕnijas, 

ceǸotǕjus un daudzu citu nozaru pǕrstǕvjus, kam pirms ǤIS parǕdǭġanǕs bija liegta plaġas, 

specifiskas un atbilstoġi izmantoġanas mǛrǵiem strukturǛtas, atlasǭtas ǥeogrǕfiskǕs informǕcijas 

lietoġana. 

PasaulǛ ǥeogrǕfiskǕs informǕcijas sistǛmas ieǺem aizvien nozǭmǭgǕku lomu tieġi tajǕs 

nozarǛs, kas saistǭtas ar nepiecieġamǭbu pieǺemt telpiski orientǛtus lǛmumus. ǤIS piedǕvǕto 

daudzveidǭgo iespǛju piemǛroġana galvenokǕrt ir atkarǭga no katra konkrǛtǕ uzǺǛmuma darbǭbas 

sfǛras un tǕ darbǭbas mǛrogiem. PiemǛram, enerǥǛtikas un komunǕlajǕ nozarǛ strǕdǕjoġǕs 

organizǕcijas ǤIS tehnoloǥijas visplaġǕk izmanto komunikǕciju (tǭklu, gǕzes vadu, siltuma traġu 

utt.) pǕrvaldǭbǕ, uzkrǕto datu analǭzei pǛc to ǥeogrǕfiskǕs atraġanǕs vietas, bet loǥistikas 

uzǺǛmumi ï transporta pakalpojumu optimizǕcijai, daģǕdu apkalpoġanas servisu pilnveidoġanai. 

ǤeogrǕfiskǕs informǕcijas sistǛmas ir spǛjǭgas manipulǛt ar koordinǕtǛm piesaistǭtiem 

datiem. ǤIS Ǹauj atspoguǸot datus telpiskǕ griezumǕ, veikt aprǛǵinus, atlasǭt un analizǛt 

informǕciju atkarǭbǕ no objektu atraġanǕs vietas. 

MǛrǵis - izpǛtǭt RǛzeknes Tehnoloǥiju AkadǛmijas starptautisko sadarbǭbu, pielietojot 

ǥeogrǕfiskǕs informǕcijas sistǛmas.  

Uzdevumi: 

¶ savǕkt statistisko informǕciju; 

¶ ǥeoreferencǛt statistisko informǕciju; 

¶ izpildǭt ǥeodatu analǭzi: 

¶ izanalizǛt RTA sadarbǭbas partneru atraġanǕs vietas, ar kuriem ir noslǛgts 

sadarbǭbas lǭgums; 

¶ izpǛtǭt studentu un akadǛmiskǕ personǕla apmaiǺas situǕcijas stǕvokli uz 

2014./2015. studiju gadu starptautiskǕs ǥeotelpas lǭmenǭ; 
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¶ izpǛtǭt RTA sadarbǭbas aktivitǕtes 2014. / 2015. studiju gadǕ; 

¶ izveidot tematiskǕs vektorkartes. 

 

Ǥeotelpas analǭtikas dzǭves cikls 
Ǥeotelpas analǭzes process ietver plaġu analǭtikas dzǭves ciklu, kas apraksta analǭtikas 

komȊnas ikdienas darbu. Tas sǕkas no analǭtikas patǛrǛtǕjiem, piemǛram, uzǺǛmǛjiem, 

politiǵiem, valsts iestǕģu amatpersonǕm un citǕm lemttiesǭgǕm amatpersonǕm, kurǕm 

saimniecǭbas procesǕ ir nepiecieġams veikt ǥeotelpas analǭzi. Ġǭs vajadzǭbas analǭtikas komȊna 

iedala pǛc prioritǕtǛm, veic datu vǕkġanu un pǛc tam savǕkto datu analǭzi. Ǥeotelpas dzǭves cikls 

tiek atkǕrtots, kamǛr prasǭbas, saistǭtǕs ar ǥeotelpas analǭzi, netiek izpildǭtas [1]. 

Analǭtikas dzǭves cikls ir jǛdziens, kas raksturo vispǕrǭgu analǭtikas procesu gan civilǕs, 

gan militǕrǕs vai tiesǭbaizsardzǭbas iestǕdǛs. Cikls parasti tiek attǛlots kǕ slǛgts darbǭbu kopums 

(skat. 1.attǛlu) [1].  

 
1.attǛls Analǭtikas dzǭves cikls. Autoru veidots pǛc [1] 

 

Ǥeotelpas analǭze var tikt uzskatǭta kǕ daǸa no lǛmuma procesa. Aprakstǭtais analǭzes 

process no problǛmas formulǛġanas lǭdz rezultǕta sasniegġanai ir vienkǕrġots. ReǕlǕ dzǭvǛ 

analǭzes process ir daudz sareģǥǭtǕks nekǕ ieteiktie soǸi. Kad analǭze notiek vienǕ piegǕjienǕ no 

sǕkuma punkta lǭdz beigǕm, ir rets gadǭjums, parasti katrs posms tiek pǕrskatǭts un pǕrstrǕdǕts 

vairǕkas reizes, kǕ tas ir redzams diagrammǕ (skat. 1.attǛlu), lai gan darbǭbu secǭba notiek 

pulksteǺrǕdǭtǕja virzienǕ, tomǛr katram solim ir atgriezeniskǕ saite pie iepriekġǛjǕ soǸa. Ja kaut 

kas svarǭgs tiek atklǕts iegȊtajos datos, tas rada jaunus jautǕjumus, kas pieprasa atkǕrtot ǥeotelpas 

analǭtikas dzǭves ciklu, liekot izskatǭt ġos jautǕjumus daudz detalizǛtǕk [2]. 

TradicionǕli informǕcijas iegȊġanai izmanto daģǕdus informǕcijas avotus: tǕlizpǛtes 

datus, datu bǕzes, dokumentǕciju, intervijas, aptaujas utt. Tas rada iespǛju detalizǛti izanalizǛt 

pǛtǭjuma objektu, nedodot vienam informǕcijas avotam priekġroku, kas ietekmǛ rezultǕta 

precizitǕti un ticamǭbu. 

AnalǭtikǕ tiek izmantota informǕcija, kura balstǕs uz zinǕmiem raksturlielumiem ar 

varbȊtǭbas koeficientiem, lai modelǛtu un prognozǛtu nǕkotnes attǭstǭġanas scenǕriju. 

Analǭtiǵiem ir jǕatrod lǭdzǭbas starp novǛrojumiem un jǕnosaka kopǛjǕ Ăpatiesǭbaò, kura 

apmierinǕtu visus novǛrojumus. AtkǕrtojumi un lietderǭga problǛmu risinǕġanas pieeja ir svarǭga 

analǭtiǵiem, jo analǭtikas problǛmu un darba specifikas dǛǸ analǭtiskajai pieejai ir jǕbȊt iecietǭgai 

pret maldinoġu informǕciju, vairǕk kǕ zinǕtniekam veicot eksperimentu, jo analizǛjamǕ 

informǕcija ir vispusǭga, sǕkot no skaitǸiem, beidzot ar vǕrdiem un cilvǛkizdomǕtǕm kategorijǕm 

un salǭdzinǕġanas interpretǕcijǕm, kas ievieġ kǸȊdas un rada maldinoġus secinǕjumus analǭzes 

procesǕ [1]. 
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Analǭtikas process 
Parasti analǭtikas procesǕ izdala piecus soǸus [1-2]. 

1. Prasǭbas 
ĠajǕ solǭ tiek definǛtas prasǭbas un jautǕjumi, uz kuriem jǕatbild analǭtikas procesǕ. 

IevǛrojot, ka jebkǕds darba process tiek ierobeģots ar pieejamiem resursiem un laiku, visas 

prasǭbas parasti tiek sakǕrtotas pǛc prioritǕtǛm. 

2. Datu vǕkġana 
Kad tika izpildǭts pirmais posms, notiek informǕcijas vǕkġana. Ǻemot vǛrǕ prasǭbas, ġajǕ 

posmǕ tiek identificǛti informǕcijas avoti un informǕcijas savǕkġanas veidi, kǕ arǭ informǕcijas 

daudzums. KǕ informǕcijas avotu piemǛrus var minǛt: datubǕzes, tǕlizpǛtes datus, aptaujas, 

objektu apsekoġanu dabǕ, dokumentǕciju u.c. 

3. PriekġapstrǕde 
Pirms informǕcija varǛtu tikt izanalizǛta, daģkǕrt sǕkumǕ to ir nepiecieġams pǕrveidot 

atbilstoġajǕ formǕta, piemǛram: 

¶ dokumentǕcija var tikt pǕrtulkota, digitalizǛta vai sakǕrtota tabulǕs kǕ statistiskǕ 

informǕcija; 

¶ ǥeogrǕfiskajǕm vietǕm un nosaukumiem tikt pieġǵirtas koordinǕtes (geocoding); 

¶ tǕlizpǛtes dati kǕ satelǭtu attǛli var tikt Ăizlaistiò caur ǥeoobjektu atpazǭġanas 

algoritmiem vai izpǛtǭti manuǕli; 

¶ statistiskǕ informǕcija vizualizǛta grafikos un diagrammǕs utt.  

4. Analǭze un raģoġana 
Etaps ñAnalǭze un Raģoġanaò paredz savǕktǕs informǕcijas integrǕciju, novǛrtǛġanu, 

analǭzi, un analǭtikas produkta sagatavoġanu. Ġis posms iekǸauj gan Ǖtri veidotus analǭzes 

produktus no katra informǕcijas avota neatkarǭgi, gan integrǛto produktu, kas iegȊts, izanalizǛjot 

visus avotus kopǕ. KǕ ǥeotelpas analǭzes produktu piemǛrus var minǛt: 

¶ tematiskǕs kartes un vektorslǕǺus; 

¶ 3D zemes virsmas modeǸus; 

¶ procesu, kǕ Ȋdens plȊdu, klimata pǕrmaiǺu, transporta kustǭbas imitǛġanas un 

simulǛġanas, modeǸus; 

¶ dokumentǕciju un atskaites, piemǛram, atskaites par dabas katastrofǕ radǭtajiem 

zaudǛjumiem. 

5. Produkta izplatǭġana un izmantoġana. 

 

Datu sagatavoġana ǥeotelpas analǭzei 

1.posmǕ ñApkǕrtǛjǕs vides aprakstǭġanaò tiek definǛta analizǛjamas ǥeotelpas atraġanǕs 

vieta un tǕs robeģas: fiziskǕs, politiskǕs, etniskǕs utt. KǕ arǭ tiek sagatavoti pamatdati par 

analizǛjamo vietu, piemǛram, satelǭtu attǛli, kas attǛlo topogrǕfiskos objektus. 

2.posmǕ ñAnalizǛjamas vides ǭpaġǭbu aprakstǭġanaò tiek savǕkta visa tematiskǕ 

informǕcija, kas ir nepiecieġama analǭzes izpildei. Tie varǛtu bȊt gan statistiskie dati, gan 

iedzǭvotǕju skaits, vidǛjais ienǕkums, politiskais stǕvoklis utt., gan, piemǛram, tematiskie 

vektorslǕǺi ar ceǸu, bȊvju, iestǕģu un notikumu aprisǛm. 

3.posmǕ ñVarbȊtǭbu faktoru aprakstǭġanaò tiek savǕkti visi dati ar varbȊtǭbas faktoru, 

kas nepiecieġami notikumu scenǕriju modelǛġanai. 

 

RTA starptautiskǕs sadarbǭbas analǭze 

Ievaddati: RǛzeknes Tehnoloǥiju akadǛmijas Erasmus+ atskaite par 2014./2015. studiju 

gadu, kura ir pieejama internetvietnǛ [3]. Bezmaksas pieejami vektorslǕǺi ar valstu 

administratǭvajǕm robeģu kontȊrǕm internetvietnǛ [4]. 

Analǭtikas instrumenti: Quantum GIS 2.12 Lyon, MS Excel 2010. 
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Analǭtikas metode: ǥeotelpisko datu automǕtiskǕ klasifikǕcija ar metodi ñDabǭgie 

pǕrtraukumiò (Natural breaks). 

Datu sagatavoġana: 

1.posmǕ ñApkǕrtǛjǕs vides aprakstǭġanaò: visas pasaules valstis. 

2.posmǕ ñAnalizǛjamas vides ǭpaġǭbu aprakstǭġanaò: informǕcija par studentu un 

docǛtǕju apmaiǺu pǛc ERASMUS+ programmas un sadarbǭbas veidiem 2014./2015. studiju 

gadǕ.  

Analǭtikas process: 

1. Prasǭbas: tika nodefinǛts darba mǛrǵis un uzdevumi. 

2. VǕkġana: sǕkotnǛjie dati tika transformǛti no Word formǕta Excel tabulǕ. Excel tabula 

tika pǕrkonvertǛta Quantum GIS savienojuma formǕtǕ ï CSV datne (comma separated values).  

3. ApstrǕde un izmantoġana: CSV datne tika sasaistǭta ar vektorslǕni, pielietojot 

Quantum GIS rǭku. 

4. Analǭze un raģoġana: pielietojot QGIS rǭka iebȊvǛto funkciju automǕtiski klasificǛt 

datus un vizualizǛt iegȊto informǕciju, tika sagatavotas trǭs informatǭvǕs kartes: 

¶ karte ar vizualizǛtu studentu un docǛtǕju apmaiǺas aktivitǕti 2014./2015. studiju gadǕ 

(skat. 2.attǛlu);  

¶ karte ar vizualizǛtu sadarbǭbas partneru ǥeotelpiskǕs koncentrǕcijas vietǕm 

2014./2015. studiju gadǕ (skat. 3.attǛlu); 

¶ karte ar sadarbǭbas veidu sadalǭjumu par 2014./2015. studiju gadu (skat. 4.attǛlu). 

 
2.attǛls Studentu un docǛtǕju apmaiǺas aktivitǕte 2014./2015. studiju gadǕ 
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3. attǛls Sadarbǭbas partneru koncentrǕcija 2014./2015. studiju gadǕ 

 
4.attǛls RTA sadarbǭbas veidu sadalǭjums 2014./2015. studiju gadǕ 

 

SecinǕjumi 
IzanalizǛjot kartes un attǛloto ǥeotelpas informǕciju, autori izdarǭja secinǕjumus. 

1. VislielǕkǕ studentu un docǛtǕju apmaiǺas aktivitǕte 2014./2015. studiju gadǕ bija ar 

Lietuvu, VǕciju, BulgǕriju un Grieǵiju.  
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2. RTA sadarbǭbas partneri koncentrǛjas trǭs vietǕs: 

¶ blakus Latvijas teritorijai; 

¶ VǕcijǕ; 

¶ BulgǕrijǕ. 

3. RTA vislielǕkais sadarbǭbas veidu koeficients ir ar Lietuvu, Poliju, VǕciju, Krieviju, 

Igauniju, Turciju, BulgǕriju un ItǕliju. 
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INTERPOLǔCIJAS MEKLǚĠANA 

INTERPOLATION SEARCH 
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vasilij_s@inbox.lv, +37128327720, +37129927757 

ZinǕtniskǕ darba vadǭtǕjs: PǛteris Grabusts, Dr.sc.ing., e-pasts: peteris.grabusts@rta.lv 

RǛzeknes Tehnoloǥiju akadǛmija, Atbrǭvoġanas aleja 115, RǛzekne, Latvija 

 
Abstract. Searching for information may take some time because of slow searching algorithm 

work. Some of searching algorithm work comparing needed value with all array's value of step by step. In 

this work will be looking about interpolation search which predict looking value place in array. Main idea 

is to compare searching algorithm by time which it take to find correct value and will make conclusions 

which of compared algrithm work faster with different size of array. 

 

Keywords: Algorithm, interpolation, search 

 

InterpolǕcijas meklǛġana 

InterpolǕcija meklǛġana (daģreiz saukta par ekstrapolǕciju meklǛġana vai "paredzǛġanas" 

meklǛġanu) ir algoritms, kurġ meklǛ konkrǛto atslǛgas vǛrtǭbu indeksǛtǕ masǭvǕ. Algoritms 

strǕdǕ paralǛli, lǭdzǭgi kǕ cilvǛks pǕrlȊkojot telefona grǕmatu meklǛjot konkrǛtu vǛrtǭbu. KatrǕ 

meklǛġanas solǭ tiek aprǛǵinǕts kǕds varǛtu bȊt atlikuġais meklǛġanas apgabals, balstoties uz 

atslǛgas vǛrtǭbǕm pie meklǛġanas apgabala robeģǕm un vǛrtǭbu indeksǕ. Parasti tiek izmantota 

lineǕrǕ interpolǕcija. MeklǛjamǕ vǛrtǭba faktiski tiek konstatǛta paredzot tǕs pozǭciju salǭdzinot 

ar atslǛgas vǛrtǭbu. Ja salǭdzinǕtǕ vǛrtǭba ar salǭdzinǕmo vǛrtǭbu nav vienǕdas, tad atkarǭba no 

salǭdzinǕjuma, atlikuġais meklǛġanas apgabals tiek samazinǕts lǭdz daǸai, pirms vai pǛc 

aprǛǵinǕtǕ stǕvokǸa. DotǕ metode strǕdǕs tikai tad, ja aprǛǵinǕtǕ masǭva izmǛra starpǭba starp 

atslǛgas vǛrtǭbǕm ir jȊtama[1]. 

SalǭdzinǕjumam, binǕrǕ meklǛġana, meklǛġanas apgabalu sadala uz pusǛm, sǕkotnǛju 

veicot meklǛġanu tikai vienǕ meklǛġanas apgabala pusǛ, ja vǛrtǭba dotajǕ pusǛ netiek atrasta 

notiek meklǛġana otrajǕ meklǛġanas apgabala pusǛ. Atlikuġais meklǛġanas apgabals ir 

samazinǕts lǭdz daǸai, pirms vai pǛc tam, paredzamǕs pozǭcijas, kur var atrasties meklǛjamǕ 

vǛrtǭba.  

InterpolǕcijas meklǛġanu vidǛji veic: 

(1) 

ÌÏÇÌÏÇὔ  
salǭdzinǕjumu, kur:  

log - matemǕtiskǕ funkcija logaritms, 

   N - ir elementu skaits masǭvǕ starp kuriem jǕmeklǛ. 

 

SliktǕkajǕ gadǭjumǕ tǕ var nonǕkt lǭdz: 

(2) 

ὕὔ  
salǭdzinǕjumiem, kur: 

O - matemǕtiskǕ notǕcija priekġ salǭdzinǕġanas asimptotiskǕs uzvedǭbas funkcijǕ, 

N - ir elementu skaits masǭvǕ starp kuriem jǕmeklǛ 

 

PielǕgoġanǕs daģǕdǕm datu kopǕm 

Kad atslǛgas vǛrtǭbas tiek kǕrtotas datu kopǕ, tǕs vienmǛrǭgi tiek sadalǭtas numuros, 

lineǕro interpolǕciju ir vienkǕrġi ǭstenot un atrast indekss Ǹoti tuvu meklǛjamai vǛrtǭbai. 

No otras puses, uz telefona grǕmatas vǛrtǭbǕm sakǕrtoti pǛc nosaukuma, tad vienkǕrġǕ 

pieeja interpolǕcijas meklǛġanai neattiecas. Tie paġi principi joprojǕm var attiekties, lai gan: var 

http://dx.doi.org/10.17770/het2016.20.3500
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novǛrtǛt meklǛjamǕs vǛrtǭbas pozǭcijas telefona grǕmata izmantojot relatǭvǕs frekvences burtiem 

nosaukumos un izmantot ġo kǕ meklǛġanas apgabala sǕkumu. 

Daģi interpolǕcijas meklǛġanas implementǕciju  varianti var nedarboties, kǕ paredzǛts, 

kad tiek palaista vienlǭdzǭga vǛrtǭba atslǛgas vǛrtǭbai kura jau eksistǛ. VienkǕrġǕkǕ 

implementǕcija interpolǕcijas meklǛġanas ne vienmǛr izvǛlǛties pirmo (vai pǛdǛjǕ) elements 

ġǕdai realizǛġanai[1]. 

 

"Book -based" meklǛġana 

Nosaukumi telefona grǕmatǕ, savǕ veidǕ nenosaka acǭmredzamu sakǕrtoġanu pǛc kǕrtas, 

neskaitot vienotu sadalǭjumu(piemǛram nosaukums #1, nosaukums #2 u.c.) un vǛl vairǕk, tas ir 

labi zinǕms, ka daģi vǕrdi ir daudz bieģǕk sastopami nekǕ citi. Lǭdzǭgi ar vǕrdnǭcǕm, kur ir daudz 

vairǕk vǕrdi, kas sǕkas vienǕdi, bet vǕrds beidzas ar daģǕdiem burtiem nekǕ iepriekġǛjais 

vǕrds[2]. 

VeiktspǛja 

Ja mǛs neizdarǭsim nekǕdus pieǺǛmumus par atslǛgu izplatǭġanu masǭvǕ, interpolǕcija 

meklǛġana ir: 

(3) 

ὕὔ  
kur: O - matemǕtiskǕ notǕcija priekġ salǭdzinǕġanas asimptotiskǕs uzvedǭbas funkcijǕ, 

N - ir elementu skaits masǭvǕ starp kuriem jǕmeklǛ,jo masǭvs var bȊt eksponenciǕlo 

sadalǭjumu atslǛga. TomǛr, ja atslǛgas ir vienoti sadalǭtas, interpolǕcijas meklǛġana ir: 

(4) 

ὕÌÏÇÌÏÇὔ  
kur: O - matemǕtiskǕ notǕcija priekġ salǭdzinǕġanas asimptotiskǕs uzvedǭbas funkcijǕ, 

       log - matemǕtiskǕ funkcija logaritms, 

       N - ir elementu skaits masǭvǕ starp kuriem jǕmeklǛ[1][3]. 

 

TǕpat kǕ lielǕkǕ daǸa datorzinǕtnǛs, interpolǕcija meklǛġana ietver kompromisu. MǛs 

palielinǕm aprǛǵinu skaitu iesaistǭtu katrǕ solǭ, cerot samazinǕt soǸu daudzumu. 

Tas var bȊt noderǭgi,  kad jums ir neindeksǛts, sakǕrtots masǭvs uz cietǕ diska, un jums 

vajag atrast atslǛgas vǛrtǭbu.  

PiemǛram, ja jȊs zinǕt, ka atslǛgas sadalǭjums ir eksponenciǕls, jȊs varat aprǛǵinǕt vidǛjo 

elementu kǕ: 

 (5) 
άὭὨὰέύ ὯὩώ ÌÏÇὥὶὶὰέύᶻὬὭὫὬ  ὰέύ Ⱦ ÌÏÇὥὶὶὬὭὫὬ ÌÏÇὥὶὶὰέύ  

kur: mid - masǭva izmǛra vidǛjǕ pozǭcija, veseli skaitǸi, 

        low - masǭva izmǛra mazǕkǕ pozǭcija, veseli skaitǸi, 

        high - masǭva izmǛra lielǕkǕ pozǭcija, veseli skaitǸi, 

        arr - mainǭgǕ masǭva nosaukums, 

                    log - matemǕtiskǕ funkcija logaritms [4]. 

 

InterpolǕcijas meklǛġanas salǭdzinǕġana ar citiem meklǛġanas algoritmiem 

IzvǛloties meklǛġanas algoritmus ar kuriem tiktu salǭdzinǕts interpolǕcijas meklǛġanas 

algoritms, tika izvǛlǛti lineǕrǕs meklǛġanas un binǕrǕs meklǛġanas algoritmi. LineǕrais 

meklǛġanas algoritms tika izvǛlǛts tǕpǛc, ka tas ir vienkǕrġǕkais no meklǛġanas algoritmiem. 

BinǕrǕs meklǛġanas algoritms tika izvǛlǛts tǕpǛc, ka pǛc darbǭbas principa tas ir lǭdzǭgs 

interpolǕcijas meklǛġanas algoritmam. Lai veiktu salǭdzinǕġanu tika ǭstenota C++ 

programmǛġanas valodas programma ar visiem nosauktajiem meklǛġanas algoritmiem. Ǭstenojot 

interpolǕcijas meklǛġanas algoritmu tika izskatǭts tǕ pseido kods[5]. 
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EksperimentǕ tika izmantots sakǕrtots veselu skaitǸu masǭvs ar 1 000 000 elementiem un 

tikai veikti 10 eksperimenta mǛǥinǕjumi uz katru meklǛġanas algoritmu, lai noteiktu vidǛjo laiku 

vajadzǭgǕs vǛrtǭbas atraġanai, kas ir parǕdǭts 1. tabulǕ. MeklǛjamǕs vǛrtǭbas tika izvǛlǛtas 

patvaǸǭgi visa masǭva garumǕ, lai noteiktu kǕ algoritmi strǕdǕ meklǛjot daģǕdas vǛrtǭbas viena 

garuma masǭvǕ, kǕ arǭ tika veikta pǕrbaude uz meklǛjamo vǛrtǭbu, kura neatrodas masǭvǕ. 

 

1. tabula 

Algoritmu darbǭbas laiks (nano sekundǛs) 

Nr. 
MeklǛjamǕ 

 vǛrtǭba 

LineǕrǕ 

meklǛġana 

BinǕrǕ 

meklǛġana 

InterpolǕcijas 

meklǛġana 

1. 200 000 535331 152,009 68,0039 

2. 500 000 1356480 40,0023 94,0054 

3. 800 000 2134420 148,008 71,0041 

4. 1 000 000 2701450 168,01 70,004 

5. Nav vǛrtǭbas masǭvǕ 2697150 155,009 41,0024 

 

Veicot visu trǭs algoritmu salǭdzinǕġanu tika iegȊta sekojoġs rezultǕts, kur ir attǛlots 

diagrammǕ (skat. 1. attǛls). 

 

 
1. attǛls Trǭs meklǛġanas algoritmu salǭdzinǕġanas diagramma 

 

TǕda diagramma tika iegȊta sakarǕ ar to, ka lineǕrǕs meklǛġanas algoritma darbǭbas laiks 

salǭdzinot ar binǕrǕs un interpolǕcijas meklǛġanas laiku ir daudz lielǕks, tǕpǛc binǕrǕs un 

interpolǕcijas meklǛġanas asis ir uz x ass. Lai iegȊtu priekġtatu par interpolǕcijas darbǭbas laiku 

meklǛjot vajadzǭgo elementu, tas tika salǭdzinǕts ar binǕrǕs meklǛġanas algoritmu un tika iegȊts 

rezultǕts, kas tiek attǛlots 2. attǛlǕ(skat. 2. attǛls). 

 

0

500000

1000000

1500000

2000000

2500000

3000000

200000 500000 800000 1000000 empty

[
ŀ
ƛ
ƪ
ǎ
 
ƴ
ŀ
ƴ
ƻ
 
ǎ
Ŝ
ƪ
ǳ
ƴ
Ř
Ţ
ǎ

aŜƪƭŢƧŀƳņ ǾŢǊǘơōŀ ƳŀǎơǾņ

Algoritmu salơŘȊƛƴņǑŀƴŀǎ ŘƛŀƎǊŀƳƳŀ

Line Time

Binary Time

Interpol Time



20. starptautiskǕ studentu zinǕtniski praktiskǕ konference 

CilvǛks. Vide. Tehnoloǥijas 
 

 30  

 
2. attǛls BinǕrǕs un interpolǕcijas salǭdzinǕġanas diagramma 

 

KǕ redzams diagrammǕ interpolǕcijas meklǛġanas darbǭbas laiks ir daudz mazǕks nekǕ 

binǕrajǕ meklǛġanǕ. Veicot eksperimentu binǕrǕ meklǛġanas darbǭbas laiks bija ǕtrǕkas nekǕ 

interpolǕcijas meklǛġanas darbǭbas laiku, kad tika meklǛta vidǛjǕ vǛrtǭba meklǛġanas apgabalǕ, 

tas ir redzams 2. attǛlǕ(skat. 2. attǛls). To var izskaidrot sekojoġo, binǕrǕ meklǛġana meklǛġanas 

apgabalu sadala uz pusǛm un sǕk meklǛt no viduspunkta turpinot sadalǭt meklǛġanas apgabalu 

uz pusǛm, kǕ tas tiek attǛlots attǛlǕ 3 (skat. 3. attǛls). 

 

 
3. attǛls BinǕrǕs meklǛġanas darbǭbas princips 

 

SavukǕrt interpolǕcijas meklǛġana tiek veikta meklǛġanas apgabala sǕkumǕ un beigǕs, kǕ 

tas tiek attǛlots attǛlǕ 4., un pǛc tam tiek "uzminǛta" meklǛjamǕ elementa atraġanǕs vieta. Tas 

tiek atkǕrtots kamǛr meklǛjamais elements nav atrasts. 

 

 
4. attǛls InterpolǕcijas meklǛġanas darbǭbas princips 

 

SecinǕjumi 

1. LineǕrais meklǛġanas algoritms neizmanto meklǛġanai lielu apmǛru datiem; 

2. BinǕrǕ meklǛġanas darbǭbas laiks ir pietiekami Ǖtrs, lai nevajadzǛtu izmantot 

interpolǕcijas meklǛġanu; 

3. InterpolǕcijas meklǛġanas priekġrocǭbas parǕdǕs, ja nepiecieġams meklǛt starp 

miljardiem ierakstu; 

4. TeorǛtiski binǕrǕs meklǛġanas Ǖtrdarbǭba ir tǕda pati kǕ interpolǕcijas, bet 

praktiski interpolǕcijas meklǛġana strǕdǕ ǕtrǕk. 
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Summary 

Interpolation search is an algorithm for searching for a given key value in an indexed 

array that has been ordered by the values of the key. It parallels how humans search through a 

telephone book for a particular name, the key value by which the book's entries are ordered. In 

each search step it calculates where in the remaining search space the sought item might be, 

based on the key values at the bounds of the search space and the value of the sought key, usually 

via a linear interpolation. The key value actually found at this estimated position is then 

compared to the key value being sought. If it is not equal, then depending on the comparison, the 

remaining search space is reduced to the part before or after the estimated position. This method 

will only work if calculations on the size of differences between key values are sensible.  

By comparison was used three different algorithm, the binary search always chooses the 

middle of the remaining search space, discarding one half or the other, again depending on the 

comparison between the key value found at the estimated position and the key value sought. The 

remaining search space is reduced to the part before or after the estimated position. The linear 

search uses equality only as it compares elements one-by-one from the start, ignoring any sorting.  

Comparing was made in C++ programm where was using integer array with size 1 million and 

was searched different value. As was said before linear search compare all value one-by-one, 

binary search choose middle of searching space and interpolation search "predict" where looking 

value can be in array. 

By doing experiment was made some conclusion. That linear searching algorithm better 

use for small array size; binary search theoretical performance is same as interpolation, but in 

practice interpolation search work faster. Interpolation search better use for search in array with 

milliard records in it. 
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ORDINARY DIFFERENTIAL EQUATION INITIAL VALUE PROBLEM 

MATHEMATICAL MODELING WITH MAPLE SOFTWARE 
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RǛzeknes Tehnoloǥiju akadǛmija, Atbrǭvoġanas aleja 115, RǛzekne, Latvija 

 
Abstract. Along with the rapid development of technology various problems require description and 

analysis of rather complicated physical processes. Due to their complexity differential equations are often used 

for this purpose. The aim of this work is to create mathematical models of initial value problems of ordinary 

differential equations using Maple software and provide insight into their practical applications. Authors have 

also gathered general information about differential equations and mathematical modeling. As a result two 

mathematical models have been created describing a process of salt dissolution in water and one-dimensional 

diffusion. 

 

Keywords: differential equation, initial value problem, Maple software, mathematical modeling. 

 

Ievads 

ParastǕ diferenciǕlvienǕdojuma teorijas pamatjǛdzieni, ǭpaġǭbas un risinǕġana ir studiju 

kursa ĂMatemǕtiskǕ analǭze, diferenciǕlvienǕdojumi un analǭtiskǕ ǥeometrijaò sastǕvdaǸa.  

Par parasto diferenciǕlvienǕdojumu sauc diferenciǕlvienǕdojumu, kas saista vienu 

neatkarǭgu argumentu, nezinǕmu funkciju un nezinǕmas funkcijas atvasinǕjumu vienǕ punktǕ. 

ParastǕ diferenciǕlvienǕdojuma atrisinǕjums ir visu viena argumenta funkciju kopa, kas 

apmierina doto vienǕdojumu un papildus nosacǭjumus, ja tǕdi ir doti. [1]  

Parastais diferenciǕlvienǕdojums vispǕrǭgǕ formǕ ir uzdots veidǕ: 

 

Ὂὼȟώȟώǋ π 
vai normǕlformǕ 

ώǋ Ὢὼȟώ. 

 

Parastos diferenciǕlvienǕdojumus plaġi lieto, risinot problǛmas matemǕtikǕ, fizikǕ, 

ǵǭmijǕ, tehnikǕ un citǕs nozarǛs. Tos izmanto daģǕdas tematikas uzdevumu risinǕjumos, lai 

matemǕtiski modelǛtu fizikǕlus, tehniskus, bioloǥiskus vai ǵǭmiskus procesus. AtrisinǕjumǕ 

iegȊtǕ funkcija bieģi vien raksturo procesu atkarǭbǕ no cita mainǭga lieluma, piemǛram, no laika. 

ĠǕda funkcija Ǹauj pǛtǭt procesu un prognozǛt tǕ norisi. [2]  

Ġǭ darba mǛrǵis ir parasto diferenciǕlvienǕdojumu sǕkuma nosacǭjuma jeb Koġǭ 

uzdevuma problǛmas izpǛte un uzdevumu matemǕtiskǕ modelǛġana datorprogrammas Maple 

vidǛ. 

Darba uzdevumi: 

1) IzpǛtǭt diferenciǕlvienǕdojumu sǕkuma vǛrtǭbu problǛmu; 

2) Raksturot matemǕtiskǕs modelǛġanas jǛdzienu; 

3) IzpǛtǭt un raksturot datorprogrammas Maple operatoru lietojumu 

diferenciǕlvienǕdojumu risinǕġanǕ; 

4) Veikt uzdevumu sǕkuma nosacǭjumu problǛmas matemǕtisko modelǛġanu Maple 

vidǛ. 

 

 

http://dx.doi.org/10.17770/het2016.20.3507
mailto:renate.bauska@gmail.com
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DiferenciǕlvienǕdojuma sǕkuma vǛrtǭbu problǛma 

Lai pilnǭgi viennozǭmǭgi raksturotu kǕdu fizikǕlu procesu, lǭdztekus 

diferenciǕlvienǕdojumam nepiecieġams definǛt sǕkuma nosacǭjumus jeb procesa stǕvokli 

sǕkuma momentǕ. Uzdevumu: 

Ὢὸȟὼ, ὼὸ ὼ 

jeb diferenciǕlvienǕdojumu kopǕ ar sǕkuma nosacǭjumu sauc par Koġǭ jeb sǕkuma vǛrtǭbu 

problǛmu.  

N-tǕs kǕrtas diferenciǕlvienǕdojumiem par Koġǭ problǛmu sauc uzdevumu. 

Ὢὸȟὼȟ ȟȣȟ , ὼὸ ὼȟὼǋὸ ὼ, ȣ,ὼ ὸ ὼ ȟ 

kas satur n-tǕs kǕrtas diferenciǕlvienǕdojumu un tǕ sǕkuma nosacǭjumus. 

 

Katras Koġǭ problǛmas atrisinǕjumu sauc par diferenciǕlvienǕdojuma partikulǕro 

atrisinǕjumu, bet visu diferenciǕlvienǕdojuma partikulǕro atrisinǕjumu saimi sauc par ġǭ 

vienǕdojuma vispǕrǭgo atrisinǕjumu. Robeģnosacǭjumi Koġǭ uzdevumǕ netiek uzdoti, jo tiek 

apskatǭts vai nu bezgalǭgs mainǭgǕ definǭcijas apgabals, vai arǭ mazs laika intervǕls, kad apgabala 

robeģu ietekmi var neievǛrot. 

 

MatemǕtiskǕ modelǛġana 

Modelis vispǕrinǕtǕ nozǭmǛ ir reǕla objekta vai situǕcijas matemǕtisks vai grafisks 

attǛlojums. Tas ir jebkurġ attǛls, shǛma, apraksts, rasǛjums vai karte kǕ aprakstǕmǕ objekta, 

procesa vai parǕdǭbas aizstǕjǛjs. Ar modeǸu izstrǕdǕġanu un izmantoġanu nodarbojas 

modelǛġana. [3] 

ModelǛġana ir procesu, sistǛmu vai to darbǭbas aprakstǭġana vai attǛloġana ar 

matemǕtisku modeǸu palǭdzǭbu. [4] TǕ ir kǕda objekta vai objektu sistǛmas izpǛte, izveidojot vai 

izmantojot tǕ modeǸus.  

Liela nozǭme zinǕtnǛ ir matemǕtisko modeǸu izmantoġanai. Jebkura matemǕtiska 

koncepcija vai objekts ir matemǕtisks modelis. Lai izveidotu matemǕtisku modeli, izdala tǕs 

izpǛtǕmǕ objekta vai parǕdǭbas ǭpaġǭbas, kas no vienas puses satur pilnǭgu informǕciju par 

objektu, bet no otras puses pieǸauj matemǕtisku formalizǕciju (noteiktu zǭmju un simbolu 

izmantoġana, lai attǛlotu, aprakstǭtu un paskaidrotu kǕda procesa vai parǕdǭbas likumsakarǭbas 

[5]). RezultǕtǕ tiek iegȊts matemǕtisks apraksts konkrǛtajam procesam vai parǕdǭbai, t. i., 

matemǕtisks modelis. 

MatemǕtiskǕ modeǸa izveidoġana ir galvenais posms kǕdas konkrǛtas sistǛmas izpǛtǛ vai 

projektǛġanǕ.  

ModelǛġanas galvenie etapi: 

1) Uzdevuma formulǛjums; 2) Teorijas apguve un pilnǭga informǕcijas ievǕkġana par 

izpǛtǕmo objektu; 3) FormalizǕcija; 4) RisinǕjuma metodes izvǛle; 5) ModeǸa realizǕcija; 6) 

IegȊtǕs informǕcijas analǭze; 7) AtrisinǕjuma un izpǛtǕmǕ objekta saiknes izskaidroġana. [3] 

 

Datorprogrammas Maple operatoru lietojums uzdevumu matemǕtiskajǕ modelǛġanǕ 

Datorprogramma Maple, izmantojot daģǕdas skaitliskǕs metodes, nodroġina plaġas 

iespǛjas risinǕt diferenciǕlvienǕdojumus. To atrisinǕġanai ir iespǛjams lietot pat vairǕk nekǕ 20 

skaitliskǕs metodes. Ġim nolȊkam lieto komandu Ădsolve (vjd, main, numeric, opc)ò, kur Ăopcò 

vietǕ norǕda kǕdu skaitlisko metodi. PǛc noklusǛjuma tǕ ir Ărkf45ò. 

AtmiǺas (mainǭgo) attǭrǭġanai aprǛǵinu sǕkumǕ lieto operatoru Ărestartò. Funkcijai x(t) 

atvasinǕjumus uzdod ar operatoru Ădiff(x(t),t)ò. 

>  
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DiferenciǕlvienǕdojuma vispǕrǭgo atrisinǕjumu veido ar komandu Ădsolveò, uzrǕdot 

nezinǕmǕs funkcijas mainǭgos kǕ {y(x), x(t), u(x),...}. 

>  

 

DiferenciǕlvienǕdojumu risinǕġanǕ, lai izdalǭtu formulas labo pusi un atrisinǕjumu 

definǛtu kǕ funkciju, lieto operatorus Ărhsò un Ăunapplyò: [8] 

>  

,  

Komandu Ăsubsò lieto, lai izteiksmǛ ievietotu kǕdu vǛrtǭbu.[6] 

>   

Komandu Ăevalfò lieto vienǕdojuma skaitliskai integrǛġanai un precizitǕtes 

regulǛġanai.[6] 

>  

VienǕdojuma vai funkcijas vienkǕrġoġanai var izmantot operatoru Ăsimplifyò. 

Ar operatoru Ăplotò zǭmǛ grafiku. [7] 

>  

 

RezultǕti un to novǛrtǛjums 

1.SǕls ġǵǭdinǕġana Ȋdenǭ. 

KǕdas neġǵǭstoġas vielas porǕs ir 10 kg sǕls. Ieliekot ġo vielu traukǕ, kurǕ ir 90 litru Ȋdens, 

1 stundas laikǕ izġǵǭda puse no sǕls. Ġǵǭġanas Ǖtrums ir proporcionǕls neizġǵǭduġǕs sǕls 

daudzumam un starpǭbai starp piesǕtinǕtǕ ġǵǭduma koncentrǕciju dotajǕ laika momentǕ. 

PiesǕtinǕtǕ ġǵǭduma koncentrǕcija ir 1 kg sǕls uz 3 litriem Ȋdens, t.i. ı. Atrast sǕls daudzumu 

vielǕ atkarǭbǕ no laika. Cik ilgǕ laikǕ T izġǵǭst 90 % sǕkotnǛjǕ sǕls daudzuma? 

RisinǕjums. 

SǕls daudzums vielǕ atkarǭbǕ no laika t: ὼ ὼὸ;  

Ġǵǭġanas Ǖtrums: ὼǋὸ  

IzġǵǭduġǕ sǕls daudzums atkarǭbǕ no laika t: ρπ ὼ;  
Ġǵǭduma daudzums atkarǭbǕ no laika t: ωπ ρπὼ ρππὼ;  

Ġǵǭduma koncentrǕcija atkarǭbǕ no laika t: ;  

PiesǕtinǕtǕ un esoġǕ ġǵǭduma koncentrǕciju starpǭba atkarǭbǕ no laika t:  

Tiek iegȊts diferenciǕlvienǕdojums: 

ὼǋὸ Ὧὼ
ρ

τ

ρπὼ

ρππὼ
ȟ 

kur k ï proporcionalitǕtes koeficients. 

 

Nosacǭjumi: ὼπ ρπȠ ὼρ υ 
JǕnosaka: ὼ ὼὸȠ ὼὝ ρȠὝ ȩ 
Analǭtiskais risinǕjums. 

Mainǭgo atdalǭġana: 

Ὧὼ , Ὠὼ ὯὨὸ 

IntegrǕǸu aprǛǵinǕġana: 
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᷿ Ὠὼ ᷿ ὯὨὸ, φÌÎȿςπὼȿ υÌÎȿὼȿ Ὧὸὅȟ 

kur  C ï patvaǸǭga konstante. 

PǛc sǕkuma nosacǭjumiem ὼπ ρπȠ ὼρ υ tiek aprǛǵinǕts C un k: 

ὅ φÌÎȿςπ ὼȿ υÌÎȿὼȿ
σ

τ
ὯὸφÌÎȿσπȿ υÌÎȿρπȿ

σ

τ
ὯϽπ ψȟψωτς 

Ὧ
τφÌÎȿςπ ὼȿ υÌÎȿὼȿ ὅ

σὸ

τφÌÎȿςυȿ υÌÎȿυȿ ψȟψωτς

σ
σȟρφςυ 

Zinot C un k vǛrtǭbas, var aprǛǵinǕt T: ὼὝ ρ 

Ὕ
τφÌÎȿςπ ὼȿ υÌÎȿὼȿ ὅ

σὯ

τφÌÎȿςρȿ υÌÎȿρȿ ψȟψωτς

ωȟτψχυ
σȟωυρχ 

Atbilde: 90 % sǕkotnǛjǕ sǕls daudzuma izġǵǭst 3,9517 stundu laikǕ. 

AtrisinǕjums ar datorprogrammu Maple. 

Analǭtiskais atrisinǕjums netika iegȊts, bet ir iespǛjams risinǕt inverso problǛmu: 

ὸ ὸὼ 
Atbilstoġais diferenciǕlvienǕdojums: 

Ὧ
Ὠὸ

Ὠὼ

ρππὼ

ὼρυ
σ
τὼ

 

Nosacǭjumi: ὸρπ πȠὸυ ρ 
JǕnosaka: ὸρ Ὕ ȩ 
Ar operatoru ñrhsò tiek izdalǭta vienǕdojuma labǕ puse (rkt), ar operatoru ñsubsò ievieto 

tajǕ vǛrtǭbu x=5. Ar operatora ñsimplifyò palǭdzǭbu vienkǕrġo izteiksmi (r1), operators ñsolveò 

atrisina vienǕdojumu t(5)=1, nosakot parametra k vǛrtǭbu (k1). Ġo vǛrtǭbu ievietojot izteiksmǛ 

rkt ar ñsubsò palǭdzǭbu, izveido funkciju z(x), izmantojot operatoru ñunapplyò. Ar ñplotò 

operatoru konstruǛ grafiku un aprǛǵina divas vǛrtǭbas, ja x=1 un x=2. 

>  

>  

 

>  

 

 

>  

 

 

>  
 

>  
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>  

 

 

 

2.Viendimensiju difȊzijas problǛma z- virzienǕ. 

RobeģproblǛma raksturo difȊzijas procesu 1-D apgabalǕ (){ }
z

Lzz ¢¢=W 0: , kurġ 

sastǕv no viena slǕǺa homogǛnas vides, 
zN

Lzz == ,0
0

 - attiecǭgi slǕǺa apakġǛjǕ un augġǛjǕ 

robeģa, 
z

D  - konstants difȊzijas koeficients, 
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ba,  - konstanti masas pǕrneses koeficienti, 

a
CC ,

0
 - vielas koncentrǕcija attiecǭgi uz slǕǺa apakġǛjǕs un augġǛjǕs robeģas, )(zc  - 

meklǛjamǕ vielas koncentrǕcija slǕǺa robeģǕs. 
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RobeģproblǛmas atrisinǕjums ir formǕ 
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eCeCzc
-

+=
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)(     (2) 

Sasaistei ar citǕm risinǕġanas metodǛm atrisinǕjumu nepiecieġams izteikt ar funkcijǕm 

)cosh(),sinh( zz . AtrisinǕjumu var uzrakstǭt formǕ 
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IevǛrojot, ka: 
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-

+=  (5), 

izteiksmes (3) pirmais un treġais saskaitǕmie ir attiecǭgi )cosh(2),sinh(2
21

bzCbzC .  

Saskaitot un atǺemot izteiksmes (4) un (5), iegȊst attiecǭgi 
bz

ebzbz =+ )cosh()sinh(       (6), 
bz

ebzbz
-

-=- )cosh()sinh(      (7). 

No (6) un (7) dabȊ izteiksmes (3) otro un ceturto saskaitǕmo: 
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111
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)cosh(2)sinh(22
222

bzCbzCeC
bz

--=-      (9) 

Ievietojot izteiksmes (2), (5), (8), (9) atrisinǕjuma izteiksmǛ (3), dabȊ: 
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)cosh(2)sinh(2)(
12

bzCbzCzc +-= . 

ApzǭmǛjot 
2112

2,2 PCPC ==- , robeģproblǛmas atrisinǕjums ir formǕ 

)cosh()sinh()(
21

bzPbzPzc +=      (10) 

Koeficientu 
21

, PP  aprǛǵinǕġanai atrod )(),0(),(),0(
zz

LccLcc ¡¡  

2
)0( Pc = , )cosh()sinh()(

21 zzz
bLPbLPLc += , )sinh()cosh()(

21
bzbPbzbPzc +=¡  

bPc
1

)0( =¡ , )sinh()cosh()(
21 zzz

bLbPbLbPLc +=¡ , 

un ievieto tos robeģnosacǭjumos ï robeģproblǛmas (1) otrajǕ un treġajǕ vienǕdojumǕ dabȊ 

(turpmǕkajǕ risinǕjumǕ izmantota Maple): 

 
PǛc pǕrveidojumiem vienǕdojumu sistǛma ir formǕ: 

 
VienǕdojumu sistǛmu risinot ar Maple palǭdzǭbu, atrod nezinǕmo koeficientu 

21
, PP  

izteiksmes, kuras jǕievieto robeģproblǛmas atrisinǕjumǕ (10). 

 
ZǭmǛjumǕ (1.att.) ir redzama koncentrǕcijas )(zc  atkarǭba no z koordinǕtes,  

( 4335,2,10,0,20,0.2,4.0,1
3

0
=======

-
bDccL

zzzaz
ba ). 

 
1.att. koncentrǕcijas )(zc  atkarǭba no z koordinǕtes 

 

SecinǕjumi 

1. Parastais diferenciǕlvienǕdojums satur neatkarǭgu argumentu, nezinǕmu funkciju 

un nezinǕmas funkcijas atvasinǕjumu vienǕ punktǕ. 

2. DiferenciǕlvienǕdojumi tiek plaġi izmantoti daģǕdas tematikas uzdevumu 

risinǕġanǕ matemǕtikǕ, fizikǕ, ǵǭmijǕ, tehnikǕ un citǕs nozarǛs. 
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3. MatemǕtiskǕ modelǛġana dod iespǛju izpǛtǭt kǕda procesa vai objekta ǭpaġǭbas un 

saskatǭt tajǕ esoġǕs likumsakarǭbas, kas ir svarǭgs posms sistǛmu projektǛġanǕ un izveidǛ.  

4. Procesa matemǕtiskǕ modelǛġana tiek realizǛta ar diferenciǕlvienǕdojuma 

palǭdzǭbu. 

5. Lai atrastu diferenciǕlvienǕdojuma atrisinǕjumu, vispirms jǕdefinǛ sǕkuma 

nosacǭjums jeb Koġǭ uzdevums sǕkuma momentǕ. 

6. Datorprogramma Maple ar speciǕlu operatoru palǭdzǭbu nodroġina plaġas iespǛjas 

diferenciǕlvienǕdojumu risinǕġanǕ un grafiskajǕ attǛloġanǕ. 

7. Ar diferenciǕlvienǕdojumu palǭdzǭbu tika atrisinǕti un analizǛti tǕdi procesi kǕ 

sǕls ġǵǭdinǕġana Ȋdenǭ un viendimensiju difȊzijas problǛma z-virzienǕ, kas tika arǭ sekmǭgi 

modelǛti ar datorprogrammas Maple palǭdzǭbu. 

8. Autoru izvirzǭtie uzdevumi darba gaitǕ tika izpildǭti, un mǛrǵis ï izpǛtǭt 

diferenciǕlvienǕdojuma sǕkuma nosacǭjuma problǛmu un veikt tǕs matemǕtisko modelǛġanu 

Maple vidǛ ï ir sasniegts.  

 

Summary 

Scientific research is based on analyzing different problems, which can be rather 

complex. To fully describe a physical process, it is necessary to define an initial value problem, 

also known as Cauchy problem. It consists of a differential equation itself and its initial 

condition, which is a value of the unknown function at a given point. Higher order differential 

equations will require more initial condition values. 

In order to do further analysis on data, a mathematical model should be created. It is a 

visual or mathematical representation of an object or process in form of a graph, diagram or 

description. Modeling is essential when researching or projecting certain systems to gather 

information about their properties and regularities. 

Maple software using numerical methods offers a wide range of options for solving 

differential equations. The main command for this purpose is Ădsolve (vjd, main, numeric, opc)ò, 

where Ăopcò is a numerical method. By default it is Ărkf45ò. To define a differential equation, 

an operator Ădiff(y(x),x,x)ò is used. Command Ărhsò returns the right-hand side of an expression 

and Ăunapplyò defines the result as a function. Operator Ăevalfò numerically evaluates 

expressions, but Ăsubsò substitutes sub-expressions into an expression. It is also advised to 

simplify the function using Ăsimplifyò and create a graph with Ăplotò operator. 

The first mathematical model that has been created describes salt dissolution in water. 

Insoluble substance that contains 10kg of salt is put in a 90l water container. In 1 hour a half of 

the original amount of salt dissolved. Speed of the dissolution is proportional to the remaining 

salt and the difference between saturated and current solution concentrations. Problem has been 

solved analytically and with Maple software. 

The boundary problem of first order differential equation with Robin's boundary 

conditions is solved ï the solution consisting of hyperbolic sine and cosine functions is found. 

Taking into account the given boundary conditions, the functions of solution's coefficients are 

found. The graphical representation of concrete boundary problem is given. 
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Abstract. The author in this work provides insight into the Maze generation. Themes which are 

discussed are Ellerôs algorithm, Kruskalôs algorithm and Recursive backtracking algorithm. All this 

algorithms were compared. 

 

Keywords: Ellerôs algorithm, Kruskalôs algorithm, Maze generation, Recursive backtracking 

 

Ievads 

Labirintu ǥenerǛġana ir Ǹoti interesants un aizraujoġs process. MȊsdienǕs izmanto Ǹoti 

daudzus un daģǕdus labirintu ǥenerǛġanas algoritmus, kur katrs algoritms ir savǕ ziǺǕ ǭpaġǕks un 

efektǭvǕks, tǕpǛc autori bija Ǹoti ieinteresǛti izvǛlǛties labirintu ǥenerǛġanas algoritmus, kurus 

varǛtu salǭdzinǕt uz Ǖtrdarbǭbu un aplȊkot katra algoritma ǭpatnǭbas. RezultǕtǕ tikai izvǛlǛti trǭs 

labirintu ǥenerǛġanas algoritmi: Ellera, Kruskala un RekursǭvǕs atkǕpġanas algoritmi. Katra 

algoritma darbǭbas princips atġǵiras no cita, bet mǛrǵis visiem algoritmiem ir vienǕds. Lai 

salǭdzinǕtu dotos algoritmus, autori izlǛma izmantot programmu Deadalus, kas dod iespǛju 

analizǛt ǥenerǛtos labirintus, eksperimentǕ izmantoto labirintu izmǛri ir 100x100. 

 

Ellera algoritms 

Ellera algoritms labirintu veidoġanai ir Ǹoti ǭpaġs. Tas ir ne tikai ǕtrǕks par pǕrǛjiem 

labirintu veidoġanas algoritmiem, bet arǭ ir visefektǭvǕkais atmiǺas ziǺǕ [1]. Nav nepiecieġams, 

lai viss labirints bȊtu novietots datora atmiǺǕ, tiek tikai proporcionǕli rindas izmǛram pieprasǭta 

atmiǺa. Tas Ǹauj veidot liela izmǛra labirintus ar ierobeģotu atmiǺas iespǛju. Algoritms veido 

labirinta vienu rindu, kad rinda tiek ǥenerǛta, algoritms vairs uz to ĂneskatǕsò. Katra rindas ġȊna 

ir iekǸauta atseviġǵǕ kopǕ - ja starp ġȊnǕm ir ceǸġ, tad skaitǕs, ka tie atrodas vienǕ kopǕ. Ġǭ 

informǕcija Ǹauj ceǸa fragmentiem bȊt sadalǭtiem paġreizǛjajǕ rindǕ, netaisot cilpas un izolǕcijas.  

 

Darbǭbas princips 

Piezǭme: Tiek pieǺemts, ka visǕm kreisǕs puses ġȊnǕm ir kreisǕ robeģa un visǕm labǕs 

puses ġȊnǕm ir robeģa pa labi[2]. 

1. Izveido pirmo rindu. Neviena ġȊna nepieder nekǕdai kopai. 

2. ĠȊnǕm, kas nepieder nekǕdai kopai, pieġǵir savu unikǕlo kopu. 

3. Izveido labǕs robeģas, virzoties no kreisǕs puses uz labo. 

A. Izlases veidǕ izvǛlas iespǛju - pievienot robeģu vai nǛ. 

1.Ja tekoġǕ ġȊna un ġȊna pa labi pieder vienai kopai, tad izveido 

robeģu starp tǕm. 

2.Ja tiek izlemts nepievienot robeģu, tad apvieno kopas, kurǕ atrodas 

paġreizǛjǕ ġȊna un ġȊna pa labi. 

4. Izveido robeģas lejup, kustoties no kreisǕs puses uz labo pusi. 

A. Izlases veidǕ izvǛlas pievienot robeģu vai nǛ. JǕpǕrliecinǕs, ka katrai kopai ir 

vismaz viena ġȊna bez apakġǛjǕs robeģas (lai novǛrstu izolǛtas teritorijas). 

1.Ja ġȊna ir viena vienǭgǕ paġreizǛjǕ kopǕ, tad robeģa lejup netiek 

pievienota. 

2.JǕ ġȊna ir vienǭga ġȊna bez apakġǛjǕs robeģas dotajǕ kopǕ, tad robeģa 

lejup netiek pievienota. 

http://dx.doi.org/10.17770/het2016.20.3508
mailto:jurijs.vinogradovs@gmail.com
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5. JǕizlemj, vai turpinǕt pievienot rindas vai pabeigt labirintu: 

A. Ja izlemts pievienot vǛl vienu rindu, tad: 

1.Izvada paġreizǛjo rindu. 

2.IzdzǛġ visas labǕs robeģas. 

3.IzdzǛġ ġȊnas ar apakġǛjo robeģu no to kopas. 

4.IzdzǛġ visas apakġǛjais robeģas. 

5.Turpina no 2. soǸa. 

B. Ja izlemts pabeigt labirintu, tad: 

1.Pievieno apakġǛjo robeģu katrai ġȊnai. 

2.Virzoties no kreisǕs puses uz labo: 

1. Ja paġreizǛjǕ ġȊna un ġȊna pa labi ir no daģǕdǕm kopǕm, tad: 

a. IzdzǛġ labo robeģu. 

b. Apvieno paġreizǛjǕs ġȊnas kopu ar labǕs ġȊnas kopu. 

c. Izvada beigu rindu. 

Kruskala algoritms 

 

Kruskala algoritms ir metode, kas veido minimǕlo grafa koka aptverġanu svǛrtajǕ grafǕ 

[3]. Algoritms, kas tiek aprakstǭts zemǕk pǛc ġǕda principa: 

1. Izvieto visas grafa malas lielǕ stekǕ. 

2. IegȊst malu ar zemǕko svaru. Ja mala savieno neġǵǛrsojoġos kokus, savieno 
kokus. PretǛjǕ gadǭjumǕ, mala netiek turpmǕk apskatǭta. 

3. AtkǕrto, tiklǭdz vairs nav beiguġǕs malas. 

OriǥinǕlǕ algoritma gadǭjuma (random) versija maina tikai otro soli, tǕ vietǕ, lai izvilktu 

malu ar zemǕko svaru, tiek izǺemta mala no steka, nejauġǕ gadǭjuma veidǕ. Izveidojot tǕdu 

izmaiǺu algoritmǕ, tas veido diezgan pǕrliecinoġus labirintus. 

 

RekursǭvǕs atkǕpġanǕs algoritms 

RekursǭvǕs atkǕpġanǕs (Recursive backtracking) algoritms ir Ǹoti Ǖtrs labirintu 

ǥenerǕcijas algoritms. Ġim algoritmam bȊs nepiecieġams pietiekams atmiǺas apjoms, lai 

saglabǕtu visu labirintu atmiǺu, tomǛr tas pieprasa steka apjomu proporcionǕli labirinta izmǛram, 

tǕpǛc lieliem labirintiem tas var bȊt diezgan neefektǭvs. TomǛr lielǕkai labirintu daǸai tas 

darbojas lieliski [4]. 

Darbǭbas princips: 

1. Tiek izvelǛta sǕkuma pozǭcija laukumǕ. 

2. Gadǭjuma veidǕ izvǛlas sienu dotajǕ pozǭcijǕ un Ăizgrieģò ceǸu pie blakus stǕvoġas 
ġȊnas, bet tikai tad, ja blakus stǕvoġǕ ġȊna vel nebija apmeklǛta. ApmeklǛtǕ ġȊna 

kǸȊst par jauno pozǭciju. 

3. Ja visas blakus stǕvoġǕs ġȊnas tika apmeklǛtas, tad jǕiet atpakaǸ lǭdz tai ġȊnai, 
kurai nav Ăizgrieztuò sienu un darbǭbas atkǕrtojas. 

4. Algoritms beidzas, kas viss process atbalsta visu ceǸu lǭdz sǕkuma pozǭcijai. 

 

Algoritmu salǭdzinǕjums 

Salǭdzinot apskatǭtos labirintu ǥenerǕcijas algoritmus, tika izmantota programma 

Daedalus 3.1 [5], kas dod iespǛju analizǛt noǥenerǛtos labirintus. EksperimentǕ tika izmantoti 

labirinti ar izmǛru 100x100. Var secinǕt, ka no izvǛlǛtajiem algoritmiem ar savu uzdevumu 

visǕtrǕk tika galǕ Ellera algoritms. RekursǭvǕs atkǕpġanǕs algoritmam nǕkas izmantot ilgǕku 

laiku uzdevuma risinǕġanai. 
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1. tabula 

Algoritmu ǭpaġǭbas 

Algoritms StrupceǸġ Fokuss AtmiǺa Laiks RisinǕjums 

Ellera algoritms 28% CeǸġ/Siena N*  20ns 4.2 % 

Kruskala algoritms 30% CeǸġ/Siena N^2 33ns 4.1 % 

Rekursǭvas atkǕpġanas 

algoritms 
10% CeǸġ N^2 27ns 19.0 % 

 

TabulǕ 1. apkopoti labirintu ǥenerǕcijas algoritmu ǭpaġǭbas. Kolonu apraksti ir sekojoġi: 

¶ StrupceǸġ: Aptuvenais strupceǸa ġȊnu skaits (procentos). 

¶ Fokuss: Vairums algoritmu var ǭstenot divos veidos -vai nu pievienojot sienas 

laukumǕ, vai arǭ izgrieģot ceǸu sienǕs. Ir algoritmi, kas izmanto ġǭs abas iespǛjas. 

¶ AtmiǺa: Ġeit parǕdǭts, cik papildus atmiǺas ir vajadzǭgs, lai ǭstenotu algoritmu. 

Daģi algoritmi prasa atmiǺu proporcionǕli rindu skaitam (N); daģi pieprasa atmiǺu proporcionǕli 

ġȊnu skaitam (N^2); algoritmi, kuri neprasa, lai viss labirints tiktu novietots atmiǺǕ, ir apzǭmǛti 

ar zvaigznǭti (N*).  

¶ Laiks: Ġǭ kolonna dod priekġstatu par to, cik laika aizǺem labirintu ǥenerǕcija - 

jo mazǕks skaitlis, jo ǕtrǕks algoritms. Ġie skaitli ir Ǻemti ǥenerǛjot 100x100 labirintu 

programmǕ Daedalus. 

¶ RisinǕjums: Ġis skaitlis norǕda, cik ġȊnu procentuǕli tiek izmantoti risinǕjuma 

ceǸǕ. Ġie skaitli ir Ǻemti ǥenerǛjot 100x100 labirintu programmǕ Daedalus. 

 

SecinǕjumi 

Apskatot un apkopojot doto informǕciju, var izdarǭt ġǕdus secinǕjumus: 

1. Ellera algoritms ir Ǹoti efektǭvs atmiǺas izmantoġanas veidǕ. 

2. Veidojot lielus (100x100) labirintus, visǕtrǕk ar savu uzdevumu tika galǕ Ellera 

algoritms. 

3. RekursǭvǕs atkǕpġanǕs algoritms ir Ǹoti Ǖtrs, ja ir vajadzǭgs ǥenerǛt neliela izmǛra 

labirintu. 

4. Kruskala algoritms ir diezgan lǛns salǭdzinǕjumǕ ar pǕrǛjiem algoritmiem. 

 

Summary 

Maze generation is very interesting and exciting process. Nowadays there is a lot of 

different maze generation algorithms, where each algorithm is some way effective and specific. 

Authors took 3 algorithms to compare ï Ellerôs algorithm, Kurskalôs algorithm and Recursive 

backtracking algorithm. After creating this publication, which is meant to introduce the audience 

to the fact, which of three maze generation algorithms is most efficient in terms of time, 

conclusion was made, that generating 100x100 maze, the Ellerôs algorithm was the fastest one. 

The Ellerôs algorithm needed only 20 ns, to generate 100x100 maze. It is very surprisingly quick 

and effective maze generation algorithm. Kruskalôs algorithm completed its task within 33 ns, 

itôs also a good result, but still relatively less than Eller algorithm parameters. Recursive 

backtracking algorithm generated 100x100 maze within 27 ns, and it is very good result, so given 

algorithm completed its task faster than Kruskalôs algorithm, but slower than Ellerôs algorithm. 

In future, there is desire to perform this experiment with bigger count of maze generation 

algorithms, experiment conditions might be the same. But the size of maze could be much bigger 

than 100x100. 
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Abstract. The aim of the paper is to research the popularity and advantages of e-services, as well as 

the types of real estate related e-services offered by local governments within the Unified system and the real 

estate related functions available for people on the e-service portal. The study showed that local governments 

do not use the potentialities offered by the Unified system to the full extent and only 23 of all the local 

governments have joined the NOMA e-services that allow its users to view all information about local 

government leaseholds, apply for a lease as well as make payments and perform other actions. Rezekne 

region local government must join this service in order to ensure convenient and contemporary solution to 

local governmentôs real estate matters. 

 

Keywords: e-government, e-services, real estate. 

 

Ievads 

MȊsdienǕs arvien lielǕku popularitǕti iegȊst daģǕdi e-pakalpojumi, kurus iedzǭvotǕji var 

izmantot internetǕ. Arǭ paġvaldǭbu lǭmenǭ tiek attǭstǭti daģǕdi e-pakalpojumi, lǭdz ar to arvien 

populǕrǕka kǸȊst elektroniskǕ pǕrvaldǭba. E-pǕrvaldǭbu var definǛt kǕ valsts un paġvaldǭbas 

pakalpojumu un informǕcijas piegǕdi iedzǭvotǕjiem, izmantojot elektroniskos lǭdzekǸus. 

InformǕcijas tehnoloǥiju izmantoġana veicina Ǖtru, efektǭvu, pǕrskatǕmu informǕcijas 

nodroġinǕġanas un izplatǭġanas procesu sabiedrǭbai, kǕ arǭ valsts dienestu, t.sk. paġvaldǭbu, 

darbǭbu. [1] LatvijǕ paġvaldǭbu sniegtos pakalpojumus var izmantot portǕlǕ 

www.epakalpojumi.lv. Pakalpojumus var izmantot gan fiziskas, gan juridiskas personas. 

RǛzeknes novada paġvaldǭbas pagastu pǕrvalģu darbǭbas nodroġinǕġanai tiek izmantotas 

SIA ĂZZ Datsò VienotǕs paġvaldǭbu sistǛmas informǕcijas sistǛmas. VienotǕ paġvaldǭbu sistǛma 

nodroġina atseviġǵu informǕcijas sistǛmu sasaisti ar portǕlu www.epakalpojumi.lv, lǭdz ar to 

iedzǭvotǕji noteiktus pakalpojumus var izmantot elektroniski. Nekustamais ǭpaġums ir viena no 

jomǕm, ar kuru saistǭtos jautǕjumus var nokǕrtot portǕlǕ www.epakalpojumi.lv, jo sasaiste ar e-

pakalpojumiem ir tǕdǕm informǕcijas sistǛmǕm kǕ nekustamǕ ǭpaġuma nodokǸa administrǛġanas 

sistǛmai NINO un nekustamǕ ǭpaġuma nomas administrǛġanas sistǛmai NOMA. RǛzeknes 

novada paġvaldǭba piedǕvǕtǕs e-pakalpojumu iespǛjas neizmanto pilnǭbǕ un e-pakalpojumi 

pieslǛgti tikai nekustamǕ ǭpaġuma nodokǸa administrǛġanas sistǛmai. 

 

MateriǕli un metodes 

Autori pǛtǭja portǕla www.epakalpojumi.lv popularitǕti, tǕ lietoġanas ieguvumus, kǕ arǭ 

VienotǕs paġvaldǭbu sistǛmas nekustamǕ ǭpaġuma nodokǸa administrǛġanas sistǛmas NINO un 

nekustamǕ ǭpaġuma nomas administrǛġanas sistǛmas NOMA e-pakalpojumu iespǛjas. Tika 

izmantotas tǕdas pǛtǭjuma metodes kǕ loǥiski konstruktǭvǕ, grafiskǕ, analǭzes un monogrǕfiskǕ 

jeb aprakstoġǕ. 

 

1. E-pakalpojumu pielietojums 

Par to, ka e-pakalpojumi iedzǭvotǕju vidȊ kǸȊst arvien populǕrǕki, liecina dati par portǕla 

www.epakalpojumi.lv lietotǕju skaitu. LietotǕju skaits katru gadu pieaug (skat. 1. attǛlu). 

http://dx.doi.org/10.17770/het2016.20.3503
mailto:ilze_cakane@inbox.lv
mailto:austris_serzants@inbox.lv
http://www.epakalpojumi.lv/
http://www.epakalpojumi.lv/
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1. attǛls. ReǥistrǛto lietotǕju skaits www.e-pakalpojumi.lv  2010.-2015. g. [2] 

 

AttǛlǕ redzams, ka 5 gadu laikǕ portǕlǕ reǥistrǛto lietotǕju skaits pieaudzis par vairǕk 

nekǕ 170000 lietotǕju, kas, pǛc autoru domǕm, ir vǛrǕ Ǻemama izaugsme. Pieaugums vǛrojams 

arǭ paġvaldǭbu e-pakalpojumiem, par ko liecina tas, ka 2015. gadǕ pirmajǕ pusǛ strauju izaugsmi 

demonstrǛ tieġi valsts un paġvaldǭbu e-pakalpojumu izmantoġana ï pusgada laikǕ to iedzǭvotǕju 

vidȊ, kas izmanto jebkǕdus e-pakalpojumus, valsts un paġvaldǭbu e-pakalpojumus izmantojuġi 

par 7% vairǕk kǕ iepriekġǛjǕ periodǕ, sasniedzot 60%. [3] Lǭdz ar to nav ġaubu, ka lietotǕju skaita 

pieaugums ir novǛrojams arǭ 2016. gadǕ. 

E-pakalpojumu izmantoġana sniedz priekġrocǭbas gan pakalpojumu sniedzǛjam, gan 

saǺǛmǛjiem. E-pakalpojumu priekġrocǭbas pakalpojuma sniedzǛjiem: 

¶ ǔtrums ï pakalpojums vai informǕcija par pakalpojumu sasniedz klientu ǕtrǕk, 

izmantojot internetu, nevis citus kanǕlus, piemǛram, nosȊtot informǕciju pa pastu; 

¶ Izmaksu efektivitǕte ï administratǭvo izmaksu samazinǕġana, pateicoties iekġǛjo 

procesu sakǕrtoġanai un automatizǛġanai, administratǭvǕ aparǕta un sloga samazinǕġana. 

¶ KvalitǕte ï pakalpojumu precizitǕtes un aktualitǕtes nodroġinǕġana; 

¶ PlaġǕks pakalpojumu saǺǛmǛju loks - pakalpojumu var piedǕvǕt lielǕkam klientu 

lokam un skaitam; 

¶ Videi draudzǭgs ï netiek drukǕti papǭra dokumenti, tiek veicinǕta ekonomiska resursu 

izmantoġana; 

¶ KomunikǕcijas uzlaboġanǕs - veiksmǭgǕka komunikǕcija ar sabiedrǭbu, lielǕka 

informǛtǭba par lǛmumu pieǺemġanas procesu. [4] 

E-pakalpojumu priekġrocǭbas pakalpojuma saǺǛmǛjiem: 

¶ ǚrtums un Ǖtrums ï pakalpojumu pieejamǭba neatkarǭgi no iestǕdes darba laika un 

atraġanǕs vietas. ǔtrǕka un kvalitatǭvǕka informǕcijas apmaiǺa starp iestǕde-iestǕde un iestǕde-

iedzǭvotǕjs; 

¶ Pieejamǭba ï pakalpojumu sniegġanas veida pielǕgoġana klientu interesǛm un vǛl 

personalizǛta pakalpojumu sniegġana, interaktǭva dialoga piedǕvǕġana. Pakalpojums pieejams 

plaġǕkam klientu lokam un skaitam, interaktǭva dialoga iespǛjamǭba. 

¶ Izmaksu efektivitǕte ï tiek ietaupǭti papǭra dokumentu sagatavoġanas, transporta vai 

pasta izdevumi. 

¶ Videi draudzǭgs; 

¶ KomunikǕcijas uzlaboġanǕs.[4] 
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2. NINO e-pakalpojumi  

NINO ir nekustamǕ ǭpaġuma nodokǸa administrǛġanas sistǛma, kas nodroġina tǕdas 

funkcijas kǕ informǕcijas uzskaiti, aktualizǕciju un vǛsturiskǕs informǕcijas saglabǕġanu par 

nekustamǕ ǭpaġuma nodokǸa objektiem, nodokǸu aprǛǵinu, maksǕġanas paziǺojumu 

sagatavoġanu, maksǕjumu reǥistrǛġanu, informǕcijas apskati un salǭdzinǕġanu tieġsaistes reģǭmǕ 

ar VZD Kadastra reǥistru, pǕrskatu un nodokǸu prognozes sagatavoġanu u.c. [5] 

VienotǕs paġvaldǭbu sistǛmas ietvaros SIA ĂZZ Datsò jau kopġ 2007. gada uztur un attǭsta 

nekustamǕ ǭpaġuma nodokǸa e-pakalpojumu portǕlǕ www.epakalpojumi.lv.  

E-pakalpojumu pieejamǭbas nodroġinǕjums iedzǭvotǕjiem Ǹauj ietaupǭt laiku, veikt 

norǛǵinus un atrast nepiecieġamo informǕciju elektroniski. E-pakalpojumu portǕlǕ pieejamǕs 

iespǛjas atspoguǸotas kǕ lietojuma gadǭjumi (skat. 2. attǛlu). 

 

 
2. attǛls. NINO e-pakalpojumu lietotǕja lietojuma gadǭjumi (autoru izveidots) 

 

SadaǸǕ ĂMans nekustamǕ ǭpaġuma nodoklisò iedzǭvotǕji var iegȊt informǕciju par 

maksǕjamo nodokli un to apmaksǕt gan par sevi, gan veikt apmaksu par kǕdu citu personu, kǕ 

arǭ pieteikties maksǕġanas paziǺojuma saǺemġanai e-pastǕ. SadaǸǕ ĂKas ir nekustamǕ ǭpaġuma 

nodoklis?ò iedzǭvotajiem ir iespǛja iegȊt informǕciju par nekustamǕ ǭpaġuma nodokli, 

normatǭvajiem aktiem, kas to regulǛ, kǕ arǭ uzzinǕt daģǕdus jaunumus nekustamǕ ǭpaġuma 

nodokǸa jomǕ. SadaǸǕ ĂE-pasta un SMS pieteikumsò lietotǕji savai Ǜrtǭbai var pieteikties uz 

nekustamǕ ǭpaġuma nodokǸa saistǭtǕs korespondences saǺemġanu caur e-pastu un atgǕdinǕjumu 

saǺemġanai SMS veidǕ, reǥistrǛjot savu e-pasta adresi un iesniedzot elektronisku iesniegumu 

paġvaldǭbǕ. SadaǸǕ ĂPaġvaldǭbu banku konti NǬN samaksaiò var iegȊt informǕciju par portǕlam 

pieslǛgto paġvaldǭbu nekustamǕ ǭpaġuma nodokǸa nomaksas banku kontiem. ĂMani dati 

KadastrǕò ir sadaǸa, kurǕ pakalpojuma rezultǕtǕ iedzǭvotǕji saǺem aktuǕlus Kadastra 

http://www.epakalpojumi.lv/
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informǕcijas sistǛmas teksta datus par savu nekustamo ǭpaġumu (t.sk. arǭ informǕciju par 

objektiem, kas ietilpst ġajǕ nekustamajǕ ǭpaġumǕ) un/vai bȊvi, kura neietilpst neviena nekustamǕ 

ǭpaġuma sastǕvǕ. SadaǸa ĂZiǺojums paġvaldǭbaiò paredzǛta, lai nosȊtǭtu ziǺojumu izvǛlǛtajai 

paġvaldǭbai par savu nekustamǕ ǭpaġuma nodokli. [6] Lai saǺemtu informǕciju par savu 

nekustamǕ ǭpaġuma nodokli, pieteiktos uz informǕcijas saǺemġanu e-pastǕ un SMS veidǕ, kǕ arǭ, 

lai nosȊtǭtu ziǺojumu paġvaldǭbai, ir nepiecieġama autorizǕcija. PǕrǛjo e-pakalpojumu 

informǕciju var saǺemt bez autorizǕcijas. AutorizǛties portǕlǕ iespǛjams izmantojot: 

¶ E-paraksta viedkarti, ko izsniedz LVRTC; 

¶ E-ID identifikǕcijas karti; 

¶ PiedǕvǕtǕs internetbankas. 

NekustamǕ ǭpaġuma nodokǸa e-pakalpojumu portǕlǕ nodroġinǕjuma atbalsta moduǸa 

programmatȊra tiek darbinǕta gan paġvaldǭbu serveros (tǕdu ir 20), gan SIA ĂZZ Datsò datu 

centrǕ. ModuǸa uzturǛġana iekǸauj: 

1. SIA ĂZZ Datsò datu centra pakalpojumi: 

a. serveri un to programmatȊra; 

b. sakaru tehniskais nodroġinǕjums; 

c. kompetenti speciǕlisti; 

d. telpas un mikroklimats; 

e. elektroenerǥija; 

f. pieejamǭbas nodroġinǕjums: 

i. monitoringa sistǛma un speciǕlistu gatavǭba incidentu (problǛmu) 
novǛrġanai un to novǛrġana; 

ii.  datu kopǛġana un atjaunoġana; 

iii.  aparatȊras rezervǛġana; 

iv. komunikǕciju kanǕlu rezervǛġana; 

v. elektropievades rezervǛġana.  

g. datu centra fiziskǕ aizsardzǭba pret ievainojamǭbu. 

2. funkcionalitǕtes nodroġinǕġana: 

a. testa vides nodroġinǕġana; 

b. lietotǕju atbalsts; 

c. autoruzraudzǭba; 

d. speciǕlistu gatavǭba incidentu (problǛmu) atrisinǕġanai un incidentu 

(problǛmu) atrisinǕġana. [7] 

JǕpiebilst, ka NINO e-pakalpojumus iespǛjams izmantot visu Latvijas paġvaldǭbu 

iedzǭvotǕjiem. 

AplȊkojot nekustamǕ ǭpaġuma e-pakalpojumu iespǛjas, autori secina, ka vienu un to paġu 

darbǭbu sistǛmǕ var atrast un veikt vairǕkǕs sadaǸǕs, kas vǛrtǛjams pozitǭvi, jo visu nepiecieġamo 

ir vieglǕk atrast un izpildǭt. 

 

3. NOMA e-pakalpojumi  

NOMA ir sistǛma, kas paredzǛta paġvaldǭbai piederoġo nekustamo ǭpaġumu objektu 

nomas administrǛġanai, nodroġinot tǕdas funkcijas kǕ nomas objektu reǥistru, nomnieku reǥistru, 

nomas lǭgumu reǥistrǛġanu un uzskaiti, nomas aprǛǵina veikġanu, nomas rǛǵinu izveidoġanu un 

to automǕtisku izsȊtǭġanu nomniekiem uz e-pastu, nomas maksǕjumu reǥistrǛġanu, kǕ arǭ daģǕdu 

atskaiġu sagatavoġanu. [8] 

Paġvaldǭbas, kuras izmanto SIA ĂZZ Datsò izstrǕdǕto nekustamǕ ǭpaġuma nomas 

administrǛġanas lietojumprogrammu NOMA, var tikt pieslǛgtas nekustamǕ ǭpaġuma nomas e-

pakalpojumiem portǕlǕ www.epakalpojumi.lv. NOMA e-pakalpojumu funkcijas atspoguǸotas kǕ 

lietojuma gadǭjumi (skat. 3. attǛlu). 

http://www.epakalpojumi.lv/
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3. attǛls. NOMA e-pakalpojumu lietotǕja lietojuma gadǭjumi (autoru izveidots) 

 

3. attǛlǕ redzams, ka sistǛmǕ iespǛjams pǕrlȊkot visu ar nomas objektiem saistǭto 

informǕciju un veikt nepiecieġamǕs darbǭbas, piemǛram, maksǕjumus. To paġu informǕciju 

iedzǭvotǕji var saǺemt, personǭgi ierodoties pagasta pǕrvaldǛ. Autori uzskata, ka daudz 

vienkǕrġǕk un ǛrtǕk iedzǭvotǕjiem ir saǺemt informǕciju un veikt nepiecieġamǕs darbǭbas, 

izmantojot e-pakalpojumu portǕlu. 

RǛzeknes novada paġvaldǭba nav pieslǛgta ġiem e-pakalpojumiem, lǭdz ar to 

iedzǭvotǕjiem jǕdodas uz pagastu pǕrvaldǛm, lai saǺemtu ar nekustamǕ ǭpaġuma nomu saistǭtus 

pakalpojumus. Autori uzskata, ka ġis pakalpojums ir jǕpieslǛdz, lai nodroġinǕtu iedzǭvotǕjiem 

modernizǛtu un Ǜrtu iespǛju pǕrlȊkot un pieteikties uz pagasta nomas objektiem. 

Nomas e-pakalpojumi ietilpst VienotǕs paġvaldǭbu sistǛmas uzturǛġanas lǭguma cenǕ, 

lǭdz ar to paġvaldǭbai un pagasta pǕrvaldei nerastos papildus izmaksas, pieslǛdzot ġo 

pakalpojumu. PieteikġanǕs pieslǛgġanai e-pakalpojumiem ir Ǹoti vienkǕrġa - jǕizpilda un jǕiesȊta 

caur e-pastu vai pa faksu iesniegums paġvaldǭbas nekustamǕ ǭpaġuma nomas datu publicǛġanai 

portǕlǕ www.epakalpojumi.lv, norǕdot informǕciju par paġvaldǭbu (nosaukums, adrese, tǕlruǺa 

nr.) un dati (vǕrds, uzvǕrds, personas kods) par lietotǕjiem, kuriem pieġǵirt administrǛġanas 

tiesǭbas. 

Autori iesaka pieġǵirt administrǛġanas tiesǭbas katra pagasta atbildǭgajai personai par 

nekustamajiem ǭpaġumiem un to nomu. Lǭdz ar to konkrǛtais speciǕlists bȊtu atbildǭgs par nomas 

objektiem savǕ pagastǕ un par informǕcijas, kas saistǭta ar ġiem objektiem, nodroġinǕġanu un 

pǕrvaldǭbu portǕlǕ www.e-pakalpojumi.lv.  

PieslǛgġanǕs NOMA e-pakalpojumiem nodroġina daģǕdas iespǛjas un ieguvumus gan 

paġvaldǭbai, gan iedzǭvotǕjiem: 

1. Paġvaldǭbas brǭvo nomas objektu publicǛġana 

¶ Paġvaldǭbai: 

http://www.epakalpojumi.lv/
http://www.e-pakalpojumi.lv/



