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bioqimiuri da baqteriologiuri laboratoriebis  

saimedo funqcionirebis uzrunvelyofis sistema 

akaki faRava 
saqarTvelos teqnikuri universiteti 

reziume 

ganxilulia bioqimiuri da baqteriologiuri laboratoriebis saimedo funqcionirebis 

uzrunvelyofis aqtualoba. naCvenebia am problemis gadawyvetis erT-erTi gza portatiuli 

kompiuteris bazaze. dasabuTebulia aseTi sistemis Seqmnis upiratesoba analogiuris mikro-

procesoris bazaze damuSavebis SeTxvevaSi. moyvanilia sistemis blok-sqema da programuli 

uzrunvelyofis algoriTmi. marTvis da dakvirvebis sistemis mwyobridan gamosvlisas siste-

maSi gaTvaliswinebulia avtonomiur reJimze gadasvla da kritikuli avariis SemTxvevaSi gan-

gaSis gadacema mobiluri telefonis meSveobiT pasuxismgebeli pirebisTvis. 

sakvanZo sityvebi: algoriTmi. sistema. marTva. energouzrunvelyofa. 
baqteriologiuri laboratoria. 

1. Sesavali 

dReisaTvis saqarTveloSi bioqimiuri da baqteriologiuri laboratoriebi aRWur-
vilia Tanamedrove teqnikis nairsaxeobiT, romelTac gaaCniaT marTvisa da kontrolis kvan-

Zebi mikroprocesorebis bazaze. am kvanZebis mwyobridan gamosvlis SemTxvevaSi warmoiqmneba 
ori problema.  pirveli, ufro martivi, dakavSirebulia remontis drosTan da xarjebTan, 
radgan am uamravi bioqimiuri da baqteriologiuri laboratoriebis aparaturis (erTi da 

igive daniSnulebisac ki, magram sxvadasxva mwarmoeblis mier gamoSvebulis) marTvis da 
kontrolis kvanZebi agebulia sxvadasxva firmis mikroprocesorebze.  meore, ufro mniSvne-
lovani, dakavSirebulia sakvlevi masalis gafuWebasTan, romelic materialurad Zalian 

azaralebs laboratorias da azaralebs diagnostikis da mkurnalobis procesebs. 
 aRsanisnavia, rom am aparaturisa da maTi marTvis da kontrolis kvanZebis mwyobri-
dan gamosvla ganpirobebulia mkvebavi qselis Zabvis dasaSvebi parametrebidan gasvliT da 

uecari wyvetebiT. amis aRmosafxvrelad xSirad gamoiyeneba specializirebuli damcavi da 
uwyveti kvebis sistemebi (qalaqis qseli – generatori - statkiuri gardamqmneli). aseTi 
energouzrunvelyofis SemTxvevaSi  energouzrunvelyofis fari sakmaod rTuldeba da misi 
saimedoba qveiTdeba. 

  aucilebelia aRiniSnos, rom zemoTaRniSnul laboratoriebis funqcionirebisas ga-
damwyvet rols TamaSobs informacia ama Tu im mowyobilobis gaTiSvis droze, radganac 
drois garkveul monakveTSi sinjebi kidev vargisiania da ar eqvemdebareba ganadgurebas. 

2. ZiriTadi nawili 

  Tu gaviTvaliswinebT dReisaTvis kompiuteruli teqnikis axali Taobebis gamosvli-

sas winamorbedebis fasis swraf klebas, maSin cxadia, rom zemoTaRniSnuli problemebis 
gadasawyvetad sasurvelia Seiqmnas laboratoriis (garkveuli laboratoriuli mowyobilo-
bebis da  energouzrunvelyofis ) marTvis da kontrolis kompiuteruli sistema . kompi-
uteris mwyobridan gamosvlis SemTxvevisas sistema unda uzrunvelyobdes energomomaragebis 
avtonomiur marTvaze gadasvlas da avariis satelefono Setyobinebis gagzavnas mobiluri 
telefonis  saSualebiT. ukanaskneli saWiroa im SemTxvevaSic, Tu mwyobridan gamovida 

Zalzed mniSvnelovani laboratoriuli mowyobiloba arasamuSao dros. 
 yovelive zemoTaRnisnulis gaTvaliswinebiT Cvens mier Seqmnili da realizirebuli 
iqna aseTi sistema portatiuli kompiuteris Compaq Contura 420 c  modelis bazaze. am mod-

elis SerCeva ganapiroba misi 12 voltiani kvebis saSualebam. rac Seexeba mis teqnikur mo-
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nacemebs, isini sruliad akmayofileben dayenebul amocanas.  am sistemis struqturuli 
sqema naCvenebia 1-el naxazze. 
 

1 - centraluri kompiuteri. 
2 - informaciuli kompiuteri. 
3 - komutaciis, marTvis da a.c.g-s  
   bloki. 

4 - energomomaragebis ZiriTadi  
   fari. 
5 - laboratoriis sakontrolo  
   aparatura. 
6 - mobiluri telefoni. 

7 - generatori. 
8 - qalaqis qseli. 

nax.1. 

mmarTveli kompiuteri uzrunvelyofilia qseluri kavSiriT, rac saSualebas iZleva 
dRe-Ramis ganmavlobaSi dagrovili monacemebi Sesabamisi programuli uzrunvelyofis 

SemTxvevaSi grafikulad gamovsaxoT mimRebi komiuteris displeize da gavaanalizoT 
ganvlili 24 saaTis ganmavlobaSi momxdari movlenebi. agreTve, Seiqmna Sesabamisi 
programuli uzrunvelyofa, romelic saSualebas iZleva Tavisufali kompiuteris wamyvan 

kompiuterTan qselSi CarTvis SemTxvevaSi vadevnoT Tvalyuri kontrolirebad parametrebs 
TiTqmis on-line reJimSi (yovel erT wuTSi, erTi wuTis dayovnebiT, gasaSualebul 
mniSvnelobes). 

 cxadia, wamyvani komputeris programuli uzrunvelyofa sasurvelia iyos dawerili 
DOS-Si. Cvens mier gamoyenebuli iyo umartivesi ena QBasic 4.5, romelic sruliad akmayo-
filebs sistemis saimedoobas da swrafmoqmedebas (2). 
 sistemis realizaciisas gamoyenebuli iyo analogur-cifruli gardaqmnili 

K1113ПB1 da komutatorebi  KP590KH4, romelTac gamoyenebuli procesoris sataqto 

sixSiris da programirebis enis gaTvaliswinebiT uzrunvelyves 16 arxidan TviToeulze 

gardaqmnis sixSire 1 kHz (1). aseTi sixSire sruliad sakmarisia qselisa da generatoris 
Zabvis cifrul formaSi  gardaqmnisa da kontrolisaTvis, magram Zalian Warbia 
inkubatorebisa da sxva mowyobilobebis kontrolisaTvis. amis gaTvaliswinebiT kontrolis 

da marTvis programis blok sqema naCvenebia naxaz 2-ze. 
 algoriTmis blok-sqemaze naTlad Cans is avariuli SemTxvevebic, rodesac 
aucilebelia operatoris Careva da gangaSi amis Sesaxeb gadaicema pasuxismgebeli piris 
(pirTa) mobilur telefonze Sesabamisi qveprogramis an aparatuli uzrunvelyofis 

daxmarebiT. 
 rogorc zemoT aRvniSneT, algoriTmiT gaTvaliswinebulia erTi wuTis ganmavlobaSi 
miRebuli monacemebis gasaSualeba (filtracia) da maTi Senaxva droebiT failSi iseTi 

formiT, rom saWiroebisas, informaciuli kompiuteris daxmarebiT, es faili advilad 
waikiTxeba Excel-Si. es saSualebas iZleva  martivad gamovsaxoT monacemebi grafikul 
formaSi, rac aadvilebs ganvlili an mimdinare situaciis (avariis mizezis) analizs. 

aRsanisnavia, rom algoriTmiT gaTvaliswinebulia 24 saaTiani monacemebis calke failebad 
Senaxva igive formatSi ricxvis da Tvis miTiTebiT, rac am tipis laboratoriebisaTvis 
warmoadgens mniSvnelovan informacias. 

kompiuteris an misi programuli uzrunvelyofis mwyobridan gamosvlis SemTxvevaSi  
sistemis avtonomiur reJimze gadasvla da gangaSis gadacema mobiluri telefonis meSveo-
biT pasuxismgebel pirze, raTa man miiRos swrafi zomebi da gadaarCinos laboratoriuli 

masalebi daRupvas, garda programuli uzrunvelyofis modernizaciisa, moiTxovs Sesabamisi 
eleqtronuli kvanZebis damuSavebas. 

eleqtronuli nawilis funqcionirebis algoriTmi avtonomiuri marTvis reJimze ga-

dasvlisTvis Seicavs or pirobas:  
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1) kompiuteris portze ar gaicema programuli uzrunvelyofis uwyveti funqcioni-
rebis Sesabamisi programulad generirebadi impulsi;  

2) generatoridan an qselidan (dayovnebis drois gaTvaliswinebiT) ar modis Zabvis 

arsebobis damadasturebeli signali. 
 

 

nax.2.  

 

pirveli pirobis gamosavlenad da, am SemTxvevaSi, gangaSis brZanebis formirebisTvis 
portze mierTebulia eleqtronuli sqema, romlis Sesasvlelsac miewodeba programis yo-
veli ciklis boloSi gamomuSavebuli impulsi, xolo gamosasvlelze gveqneba `erTi”, Tu 

kompiuteridan gamomavali impulsis diferencialebs Soris intervali gadaaWarbebs progra-
mis erTi sruli ciklis periods.  am logikis realizaciisaTvis eleqtronuli sqema Sei-
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cavs impulsur avtonomiur generators, diferenciators da mTvlels. Tu Sesabamis dros 
ar gamoCnda programis ciklis boloSi gamomuSavebuli impulsis diferencirebiT miRebuli 
impulsi, romelic anxorcielebs mTvlelis ganulebas, mTvlelis bolo Tanrigze gaCndeba 

`erTi”, rac, logikuri Sedarebis sqemis gavliT, CarTavs mobiluri telefoniT gangaSis 
gadacemis sqemas. 
  garda zemoT aRniSinulisa, mTvlelidan gamosuli brZaneba uzrunvelyofs qalaqis 

Zalovani kontaqtoris komutacias, an generatoris gaSvebas da misi Zalovani kontaqtoris 
komutacias Sesabamisi eleqtronuli sqemiT. 
  meore pirobis darRveva fiqsirdeba, rogorc algoriTmidan Cans, programulad da 

portze gaicema brZaneba gangaSis gadasacemad. 
 radgan mobiluri telefoniT gangaSis gadacemis sqema garda am SemTxvevisa unda 
CairTos kidev or SemTxvevaSi, mTvlelis gamosasvlels da am sqemis Sesasvlels Soris 

CarTulia sam Sesasvleliani Sedarebis sqema. telefonis gaaqtiureba da Sesabamisi nomrebis 
akrefa gansazRvreli dayovnebebiT xorcieldeba martivi eleqtronuli sqemebiT [3]. 

3. daskvna 

 SemuSavebuli marTvis sistemis gamoyeneba iZleva Semdeg upiratesobebs: 
1. kompiuteri ar aris specifiuri da ZviradRirebuli. mwyobridan gamosvlis 

SemTxvevaSi igi SeiZleba SevcvaloT nebismieriT, romelSic CaitvirTeba Sesabamisi 
programuli uzrunvelyofa da sataqto sixSiris Sesabamisad programaSi moxdeba 
analogiur-sixSiruli gardamqnelis marTvis sixSiris programuli koreqtireba; 

2. advilad SesaZlebelia marTvis algoriTmis modernizacia da adaptacia, 
gamomdinare laboratoriis specifikidan; 

3. ar moiTxovs eqspluataciis procesSi momxmareblis specifiur kvalifikacias; 

4. sistemas gaaCnia kompiuteridan marTvadi kvanZi, romelic gadacems mobiluri 
telefoniT pasuxismgebel pirs (pirebs) gangaSs kompiuteris an programuli 
uzrunvelyofis mwyobridan gamosvlis Sesaxeb da laboratorias gadaiyvans droebiT 

avtonomiur marTvaze. 
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СИСТЕМА ОБЕСПЕЧЕНИЯ НАДЕЖНОГО ФУНКЦИОНИРОВАНИЯ 
БИОХИМИЧЕСКИХ И БАКТЕРИОЛОГИЧЕСКИХ ЛАБОРАТОРИЙ 

Пагава А. В. 
Грузинский Технический Университет 

Резюме 

В данной статье рассматривается актуальность надежного функционирования систем 

контроля и управления биохимическими и бактериологическими лабораториями. Показан один из 

путей решения этой проблемы на базе портативного компьютера. Обосновано преимущество 

решения этой проблемы на базе портативного компьютера перед решением этой проблемы на базе 

микропроцессора. В статье приведены блок-схема системы и алгоритм программного обеспечения. 

Для случаев выхода из строя системы контроля и управления в ней предусмотрен блок перехода на 

автономный режим управления (при критических авариях предполагается передача сообщения 

ответственным лицам посредством мобильного телефона). 
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SYSTEM OF MAINTENANCE OF RELIABLE FUNCTIONING BIOCHEMICAL AND 

BACTERIOLOGICAL LABORATORIES. 

Pagava Akaki 
Georgian Technical University 

Summary 

In the given article the urgency of reliability of functioning of monitoring and controlling systems 

of biochemical and bacteriological laboratories is considered. One of the ways of the solution of this prob-

lem is shown on the basis of a portable computer. The superiority of the solution of this problem on the 

basis of a portable computer is proved above the alternative solution of that one on the basis of the micro-

processor. The article demonstrats the block diagram of the system and algorithm of the software. In case 

of malfunction of the monitoring and controlling system, the autonomous control mode is activated and a 

GSM call from cellular phone notifies the responsible people on the event of critical emergency. 

 


