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dasabuTebulia maRali riskis sistemur daavadebaTa adreuli diagnostikisa da 

mkurnalobis procesSi samedicino  eqspertuli sistemis Seqmnisa da danergvis aucilebloba, 
kerZod organizmis zogadi monitoringuli diagnostikuri sistemis SemuSaveba, romlis 
drosac xorcieldeba paTologiuri segmentis da TviT paTologiis xarisxis gamovlineba, 
agreTve Tanmxlebi da fonuri daavadebebis dadgena. problemis gadawyveta mdgomareobs 

organizmis grafuli modelis elementTa koeficientebis im mniSvnelobaTa dadgenaSi, romlis 
SemTxvevaSic modelis gamomavali veqtoris mniSvneloba pacientis realuri anamnezis 
adeqvaturi iqneba. aRniSnuli amocana warmatebiT SeiZleba gadawydes  genetikuri 
algoriTmebis gamoyenebiT. sistemuri monitoringis warmodgenili koncefcia SesaZloa axali 
paradigmis _ sistemuri medicinis, rogorc adamianis organizmis sistemuri modelirebis, 
mravalplanuri kvlevebis da imitaciuri eqsperimentirebis safuZveli gaxdes.  

sakvanZo sityvebi:, eqspertuli sistema, sistemuri daavadeba, genetikuri algoriTmebi.  
 

1. Sesavali 
 
sicocxlis ufleba upirvelesia adamianis uflebaTa Soris, magram amave dros misi 

dacva, Sesabamisad janmrTelobaze zrunva upirvelesi movaleobaa rogorc personaluri ise 
zogadkacobriuli TvalsazrisiT. miuxedavad samecniero-teqnikuri miRwevebisa samedicino 
sferoSi, maRali riskis sistemuri daavadebani (sefsisi, mglura da sxv.) jer kidev rCeba 
msoflio problemad maRali avadobisa da Sesabamisad maRali letalobis gamo. statistikuri 
monacemebiT sistemur daavadebaTa avadobis garkveuli zrdis tendencia aRiniSneba, 
gansakuTrebiT ganviTarebul qveynebSi. sistemur daavadebebTan brZolis politikis erT-erT 
mTavar mimarTulebas warmoadgens adreuli diagnostikis sistemis Seqmna. seriozul 
argumentad SeiZleba moviyvanoT gavrcelebuli faqti, rom klinikebSi mkurnali eqimi xSirad 
SeiZleba ar iyos maRalkvalificiuri, ar flobdes saTanado codnas sistemur daavadebaTa 
TvalsazrisiT an srul informacias pacientis mdgomareobis Sesaxeb, rac adreuli 

diagnostikisa da prevenciul RonisZiebaTa Catarebis ignorirebis gamo mniSvnelovnad 
arTulebs problemas [1]. swored sistemur daavadebebTan brZolis erTiani politikiT aris 
ganpirobebuli monitoringuli eqspertuli sistemis Seqmnisa da msoflios mraval klinikaSi 
farTo danergvis aucilebloba. dReisaTvis ukve mravlad aris Seqmnili samedicino 
orientaciis eqspertuli sistemebis mTeli Taoba (sistema MYCIN da sxva), rogorc 
medikosTaTvis infeqciuri daavadebebis diagnostikisa da mkurnalobis procesSi 

kompiuteruli mrCeveli da xelovnuri inteleqtis mqone mZlavri instrumenti [2].   
 

2. ZiriTadi nawili 
 

zogadad, adamianis organizmi SeiZleba ganvixiloT rogorc didi ganzomilebis, 
mravalplanuri, urTulesi ierarqiuli struqturis (nawilakebi, atomebi, molekulebi, 

makromolekulebi, ujredebi, organoebi, qvesistemebi), garemosTan mudmivad interaqtuli, 
dinamiuri sistema, homeoretuli ganviTarebiTa da mizanmimarTuli qceviT. biosistemis 
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sirTulis dasaxasiaTeblad, rac garkveulad ganpirobebulia struqturul elementTa 
raodenobiTa da maT Soris kavSirebis determinirebulobiT, gamoiyeneba maqsimaluri da 
mimdinare entropiebis cneba [3]: 

                      nH logmax =                       (1) 
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i
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∑

=

−=  sadac:                      (2)            

   n aris sistemis mdgomareobaTa ricxvi; ip _  i-ri mdgomareobaSi yofnis albaToba; 

meores mxriv, biosistemis struqturul-funqcionaluri mowesrigebulobis 
gansazRvrisaTvis gamoiyeneba absoluturi organizebuloba:  

HHO −= max
                            (3) 

an fardobiTi organizebuloba: 

max

1
H

HR −=                           (4) 

determinirebuli sistemis organizebuloba SeiZleba miCneul iqnas janmrTelobis 
mdgomareobis kriteriumad. samwuxarod, mecnierebas jer ar gaaCnia organizmis sruli, 
determinirebuli modelis agebis zusti maTematikuri aparati, radgan TviT organizmic ar 
aris bolomde amomwuravad Seswavlili [4]. amdenad, organizmis sistemur aspeqtSi ganxilva 
mizanSewonilia mxolod organoebisa da qvesistemebis doneze. garkveuli gamartivebis 
TvalsazrisiT, organizmis modeli zogadad SeiZleba warmovidginoT grafis saxiT, sadac 

mwvervalebs warmoadgenen e.w. funqciuri elementebi (organoebi, organoTa jgufebi an 
qvesistemebi), romelTa Soris materialur-energetikul-informaciul kavSirebs asaxavs 
grafis rkalebi (nax. 1.).  

 

 
nax. 1 

 

samwuxarod, xSirad organizmis Sida elementTaSorisi kavSirebis mdgomareobis dadgena 
rTul samedicino problemas warmoadgens, ris gamoc medicina ZiriTadad mainc 
transmiteruli analiziT ifargleba.  

amitom, organizmis kvlevis erT-erT efeqtur principad swored sistemuri midgoma 
SeiZleba Camoyalibdes. zogadad, organizmze garemos zemoqmedeba Sesasvleli parametrebisa 
da perturbaciebis (sakveb-saarsebo Tu sxva substanciebi, ekologiuri da geofizikuri 
faqtorebi, fizikuri Tu nervul-fsiqikuri datvirTvebi, organizmis aqtivobis reJimebi da 
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sxv.) meSveobiT aisaxeba. Tavis mxriv, garemos zemoqmedebaze organizmi reagirebs misi 
fiziologiuri mdgomareobis Sesabamisad, romelic gamosasvleli parametrebis mniSvnelobebiT 
vlindeba.  

vinaidan organizmi warmoadgens garemosTan mudmivad interaqtul da determinirebulad 
struqturirebul biosistemas, yoveli elementis TiToeuli Sesasvleli an sxva elementis 
gamosasvlelia an uSualod garemos zemoqmedebis faqtori. aseve, calkeuli elementis 
TiToeuli gamosasvleli an sxva elementis Sesasvlelia an gasasvleli garemoSi. amasTan, 
TiToeuli elementi xasiaTdeba Sesabamisi gadacemis operator-funqciiT (romelic 
gansazRvravs funqciur damokidebulebas mocemuli elementis gamosasvlel da Sesasvlel 
veqtorebs Soris), agreTve, aRniSnuli funqciis zRvruli (minimaluri da maqsimaluri) 

mniSvnelobebiT, rac ganapirobebs mocemuli elementis `funqcionaluri rezervis~ zomas.  
Tavis mxriv, garemos perturbaciebis zemoqmedeba konkretul elementze, cvlis maT 

operator-funqciebs, Sesabamisad vrceldeba organizmis grafuli struqturis mixedviT, 
elementebis jaWvis gavliT. Sedegad icvleba sistemis gamosasvleli parametrebis veqtoris 
mniSvneloba anu TviT mTeli organizmis mdgradoba, rac aisaxeba zemoxsenebul entropiul 
SefasebebSi (1)-(4).  

organizmis Tviseba aRmofxvras gadaxra normaluri fiziologiuri mdgomareobidan, 
aRadginos homeostazi, sistemurad niSnavs elementebis funqcionirebis reJimebis Secvlas, 
e.w. `TviTgadawyobas” anu mocemuli elementis rezervis farglebSi funqciis parametrebis 
optimizacias, romlis kriteriums entropiis minimizacia warmoadgens.  

im SemTxvevaSi, roca homeostazis sistema ver uzrunvelyofs organizmis normaluri 
fiziologiuri mdgomareobis aRdgenas, maSin aucilebeli xdeba heterostazi e.i. 

organizmisadmi garedan daxmareba, rac mkurnalobis saxiT realizdeba.   
nebismieri mkurnaloba diagnostikiT iwyeba, roca anamnezis e.i. sistemis gamosasvleli 

mdgomareobis veqtoris mixedviT adeqvaturad unda moxdes paTologiis arsisa da xarisxis, 
misi gamomwvevi perturbaciebisa da organoebis identifikacia. mxolod amis Semdeg iqneba 
marTebuli Sesabamisi organoebisa da mTlianobaSi organizmis mdgradobis aRdgenis mcdeloba. 
xSirad daavadebis sirTulis an sistemuri ganzomilebis gamo, arasruli informaciis 

pirobebSi gansakuTrebul mniSvnelobas iZens maRali riskis sistemur daavadebaTa adreuli 
diagnostikis mizniT pacientis mdgomareobis uwyveti monitoringi-mkurnalobis procesis 
inteleqtualizacia.  

zogadad diagnostika da mkurnaloba ZiriTadad SeiZleba ganvixiloT rogorc 
gadawyvetilebis miRebis procesi, sadac sul ufro mkafiod ikveTeba xelovnuri inteleqtis 
meTodebis gamoyenebis aucilebloba. kerZod, diagnostikis amocana miekuTvneba saxeTa 

Secnobis sferos, romlis drosac, mocemuli daavadebis Sesaxeb codnisa da pacientis 
anamnezis safuZvelze, garkveuli adeqvaturobiT avtomaturad xdeba daavadebis identifikacia. 
adreuli diagnostikis TvalsazrisiT ki, organizmis zogadi (sistemuri) monitoringis dros 
xorcieldeba paTologiuri segmentis (organoebi, organoTa jgufebi an qvesistemebi) da TviT 
paTologiis xarisxis gamovlineba, agreTve Tanmxlebi da fonuri daavadebebis dadgena. am 
SemTxvevaSi organizmis grafuli modeli warmovidginoT rogorc:  

Y = K f(X,Z) , sadac:                (5) 
X,Y aris Semaval ),,,( 21 nxxxX L= da gamomaval 

),,,( 21 myyyY L= parametrTa veqtorebi, romelTa meSveobiTac organizmi 

urTierTqmedebs garemosTan; 
 Z _ garemos perturbaciaTa veqtori, romelic iwvevs mocemuli elementis 

wonasworobidan gadaxras e.i. mdgradobis darRvevas; 
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   f _ warmoadgens garkveul operator-funqcias, romelic SeiZleba aRweril iqnas 
algebruli, diferencialuri an integraluri gantolebaTa sistemis saxiT; 

  K _ organizmis funqcionirebis reJimis veqtori }{ ikK = ,    i=1,…N. 

sadac: ik _ aris i-uri elementis funqcionirebis (normaluri, hiper Tu hipo) reJimis 

koeficienti, (rac arsiT entropiulia).  
 N  _ organizmis struqturuli elementebis raodenobaa. 

idealurad SeiZleba CaiTvalos organizmis gawonasworebuli mdgomareoba { }**
jyY = , 

j=1,…m, rodesac yoveli gamosasvleli parametri normis farglebSi imyofeba anu 1=∀ ik . 

zemoT aRniSnuli koeficientebis myisi mniSvnelobebi asaxavs Sesabamisi elementebisa da 
mTlianobaSi organizmis mimdinare mdgomareobas, mis mdgradobasa Tu paTologiis xarisxs. 

amdenad, amocana mdgomarebs grafuli modelis elementTa ik koeficientebis im mniSvnelobaTa 

dadgenaSi, romlis SemTxvevaSic modelis gamomavali veqtoris mniSvneloba pacientis 
realuri anamnezis adeqvaturi iqneba. es amocana SeiZleba gadawydes  genetikuri 
algoriTmebis gamoyenebiT [5,6].  

biji 1. qromosomTa populaciis generacia, sadac genebs organizmis grafuli modelis 

elementTa }{ ik  koeficientebis SemTxveviTi mniSvnelobebi warmoadgenen;  

biji 2. TiToeuli qromosomisaTvis, calkeuli genis e.i. ik  funqcionirebis 

koeficientis mniSvnelobis gaTvaliswinebiT, grafuli modelis mixedviT iangariSeba modelis 

gamomavali veqtoris }{ jyY = ,  j=1,…m anu fitness-funqciis mniSvneloba;  

biji 3. qromosomTa populaciis sortireba fitness-funqciebis mniSvnelobaTa mixedviT; 
biji 4. populaciis saukeTeso fitness-funqciis anu grafuli modelis gamomavali 

veqtoris mocemuli mniSvnelobis Sedareba organizmis realuri mdgomareobis veqtorTan; 

biji 5. sxvaobis 0≠−=∆ rYY  arsebobis SemTxvevaSi operatorebis: krosoveris, 

mutaciisa da inversiis gamoyenebiT xdeba populaciis ganaxleba da gadasvla biji 2-ze.   
biji 6. algoriTmis Sesruleba wydeba  0=∆ -is SemTxvevaSi.   

 
3. daskvna 

 
 sistemuri monitoringis Sedegebi garkveulad asaxavs pacientis organizmis organoTa 

funqcionirebis koeficientebis mimdinare mniSvnelobebs, Sesabamisad sxvadasxva organoebis 
paTologiis xarisxs, rac warmoadgens ukve konkretuli organos mimarT ufro detaluri 

diagnostikis safuZvels, romlis paTologiac iqna gamovlenili. am mizniT SeiZleba 
gamoyenebul iqnas samedicino eqspertul sistemebSi gavrcelebuli statistikuri, baiesis an 
xelovnuri neironuli qselebis Tu sxva meTodebi.  
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Summary 
 

The necessity of construction and introduction of medicinal expert system in early diagnostics and 
medication of high risk systemic diseases is affirmed in the article. Particularly, general monitoring 
diagnostic system of an organism is developed when the exposure of pathological segment and the degree 
of the very pathology, as well as stating of attending and background diseases are realized. The solution of 
the problem is in stating the values of the coefficients of organism graphic model elements when the value 
of resultant vector of the model will be adequate to real anamnesis of the patient. The mentioned problem 
may be successfully solved using genetic algorithms. The presented producing of systemic monitoring 
may become the basis of a new paradigm - systemic medicine, as human organism systems modeling, 
varied investigations and imitational experimentations. 
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Резюмe 
 

Рассматривается проблема создания и внедрения медицинской экспертной системы с целью 
ранной диагностики и лечения системных заболеваний высокого риска, в частности 
мониторинговой диагностической системы организма для определения патологического сегмента, 
а также степени самой патологии. Решение этой проблемы заключается в определении значений 
коэффициентов элементов графовой модели организма, при которых значение выходного вектора 
модели будет адекватным с реальным анамнезом пациента. Данная проблема может быть с 
успехом решена с использованием генетических алгоритмов. Представленная концепция 
системного мониторинга может стать основой новой парадигмы - системной медицины, как 
область системного моделирования, многоплановых исследований и имитационных экспериментов 
человеческого организма. 

 


