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adeqvaturi fsiqoemocionaluri datvirTvis gansazRvris sistema 

akaki faRava 

saqarTvelos teqnikuri universiteti 

reziume 

statiaSi ganxilulia gulis riTmis dinamikis maTematikuri damuSavebis gamoyeneba gamosak-

vlevi obieqtebis fsiqoemociuri da funqcionaluri mdgomareobis Sefasebisas normaSi da zemoqme-

debis dros. dasabuTebulia adeqvaturi fsiqoemociuri datvirTvis  masobrivi kvlevis sistemis 

Seqmnis aqtualoba. Catarebulia meTodis fiziologiuri safuZvlebis da am kvlevebSi gamoyenebadi 

aparaturis mokle analizi. Camoyalibebulia teqnikuri amocana da moyvanilia sistemis blok-sqema. 

 moyvanilia am sistemaSi Semavali ZiriTadi eleqtronuli kvanZebis mokle aRwera. ZiriTadi yura-

dReba gamaxvilebulia ramodenime wyarodan signalis kompiuterSi Setanis programuli da eleq-

tronuli nawilebis sinTezze. 

sakvanZo sityvebi: gulis riTmi, fsiqofiziologia, adeqvaturi, pulsograma.    

1. Sesavali 

  dReisaTvis Zalzed gavrcelebuli adreuli ganviTarebis cneba iwvevs datvirTvis zrdas, 

risTvisac bavSvi SeiZleba ar iyos mzad. amas mosdevs gadaxrebi qcevaSi, emociuri da 
fsiqofiziologiuri darRvevebi.  maT Tavidan asacileblad, swavlebis procesis optimizaciisTvis 
da emociuri daZabulobis Sesamcireblad gamoiyeneba da muSavdeba bavSvTa adeqvaturi 

funqcionaluri mdgomareobis analizis meTodebi (1). 
  cnobilia, rom organimzis regulatoruli sistemebi _ es yvela sistemaze da organoebze 
TvalTvalis sistemebia da akontrolebs organizmisa da garemos urTierTwonasworobis dacvas. 

regulatoruli sistemebis aqtivoba damokidebulia organizmis funqcionalur mdgomareobaze. 
regulatoruli sistemis daZabulobis xarisxi aris organizmze zemoqmedebis faqtorTa kompleqsis 
integraluri maCvenebeli. 

   eqstremaluri xasiaTis faqtorTa zemoqmedebisas warmoiqmneba saerTo adaptaciuri sindromi, 
romelic organizmis universaluri pasuxia nebismier bunebis stresul zemoqmedebaze  da 
gamoixateba organizmis funqcionaluri rezervebis mobilizaciaSi (3). 
    janmrTeli organizmi, romelsac gaaCnia funqcionaluri rezervebis sakmarisi maragi, stresul 
zemoqmedebaze pasuxobs regulatoruli sistemebis normaluri daZabulobiT. winaaRmdeg SemSxvevaSi 
regulatoruli sistemis daZabuloba simSvidis pirobebSic ki SeiZleba iyos Zalzed maRali. 

 kerZod es gamoisaxeba gulis riTmis maRal stabilurobaSi, rac axasiaTebs vegetatiuri nervuli 
sistemis simpatikuri nawilis tonusis amaRlebaSi (3,4).    
   gulis riTmi warmoadgens  organizmSi mimdinare procesebis mgrZnobiare indikators. misi 

riTmi da SekumSvis Zala, romlebsac aregulireben vegetatiuri nervuli sistemis simpatikuri da 
parasimpatikuri ubnebi, Zalian mkveTrad reagireben nebismier stresul zemoqmedebaze. SemTxveviTi 
ar aris, rom pulsur diagnostikas Cinur medicinaSi mniSvnelovani roli ukavia. gulis riTmis 

cvlileba aris organizmis universaluri operatiuli reaqcia gare zemoqmedebaze. zemoTaRniSnuli 
naTlad gviCvenebs, rom funqcionaluri mdgomareobis Sefasebisas yvelaze adeqvatur maCveneblebs 
iZleva dReisaTvis Zalian gavrcelebuli gulis riTmis specifiuri maTematikuri analizi (2). 

2. ZiriTadi nawili 

gulis riTmis analizi mdgomareobs gulis SekumSvaTa Soris droiTi ( e.w. R-R) intervalebis 
garkveuli amonakrebis specifiur statistikur damuSavebas da misi Sedegebis mixedviT 

fsiqoemocionaluri mdgomareobis SefasebaSi.  am mimarTulebiT Catarebulia uamravi kvlevebi da 
dadgenilia normebi wlovanebis, sqesis da zogierTi daavadebebis mixedviTac. qvemoT moyvanil 
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cxrilSi naCvenebia mowafeTa gulis riTmis maCveneblebis saSualo mniSvnelobebi saswavl procesis  
sxadasxva stadiaze. 

cxr.1 

   maCveneblebi           gamokvlevis periodi 

 Cveulebrivi  dRe    gamocdamde   gamocdis Semdeg 

    AMo%     38.11± 2.261    42.61± 3.36**   35.89± 2.41** 
   Dx ,s     0.341± 0.019     0.28 ± 0.021**   0.336± 0.022** 
   HR(b/s)     91.66 ± 12.42     154.6± 26.08**   88.12 ± 13.24** 

   It     74.94± 3.556     86.7± 3.269   80.51± 2.519** 

 

zemoTganxilul namuSevrebSi ZiriTadaT R-R intervalebi miiReba kardiosignalis kompiute-
ruli damuSavebiT.  ukanasknel periodSi es meTodi sul ufro farTe gamoyenebas hpovebs sportSi 
da reabilitaciur medicinaSi, ramac daayena ugamtaro kavSiris aqtualoba gamzom-gardamqmnelsa da 

kompiuters Soris, miTumetes saswavlo procesSi.  aqve aRsaniSnavia, rom radgan R-R intervalebi 
xangrZlivobiT zustad emTxveva pulsogramis maqsimalur wertilebs Soris xangrZlivobas, dRes 
am kvlevebisTvis sul ufro farTed gamoiyeneba pulsograma (5).   

  pulsogramis mosaxsnelad xSirad gamoiyeneba Suqdiodi da fotodiodi, damontaJebuli 
klipsis saxiT.  fotodiodidan moxsnili signali Zlierdeba, ifiltreba, diferencirdeba da mie-
wodeba komparators, romelic marTavs eleqtronul gasaRebs.  am gasaRebis meSveobiT xorcielde-

ba mikrogadamcemis CarTva da marTkuTxa impulsis gadacema. marTkuTxa impulsis xangrZlivoba da-
mokidebulia pulsogramis diferencilis sayrden Zabvaze gadaWarbebis droze.  am operaciebis gan-
saxorcieleblad gamoviyeneT farTod gavrcelebuli mikrosqema LM324N. pulsogramis moxsnis, 

damuSavebis da gadacemis sistemis blok-sqema naCvenebia me-2 naxazze. 

 

nax.2 

gadamcemi awyobilia mikrosqemaze CS5211AGP - Low Voltage Synchronous Buck Controller da 
muSaobs 315-435 mHz sixSireze.  kveba xorcieldeba mcire zomis 12 voltian batareiT ALKA-
LINE  A23, romelic agreTve gamoiyeneba danarCeni kvanZebis kvebisTvisac. aseTi gadamcemebi farTe 
gayidvaSia Sesabamis mimRebTan erTad da sakmaod iafia. mimRebi agebulia mikrosqemebze QS9991A-1 
da CS5212JGP. 
 ganvixiloT ramdenime pacientisgan miRebuli signalis droiTi diagrama (nax.3). 

 

nax.3 

am gadamcemebis da mimRebebis gamoyeneba personalur kompiuterTan Sesabamisi eleqtronuli 
peri-feriis saSualebiT da programuli uzrunvelyofiT mogvcems saSualebas vawarmooT 

erTdrouli dakvirveba ramodenime (magaliTad, 24) subieqtze. raodenoba ganisazRvreba paralelur 
portze mierTebul komutirebad mimRebTa raodenobaze. SevadginoT pacientisgan miRebuli signalis 
wakiTxvis algoriTmi. naxazze naCvenebia mimRebidan gamosuli demodulirebuli impulsebi, warmoqm-

nili gadiferencirebuli pulsogramis komparatorSi SedarebiT.  e.i. impulsebis wina frontebs 
Soris droiTi intervali warmoadgens Sesabamis R-R intervals. imis gaTvaliswinebiT, rom R-R 
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intervalis xangrZlivoba icvleba 300-1200 miliwamis intervalSi, 24 arxis gamokiTxvisas 10 kHz 
sixSiriT cdomileba iqneba 1%-ze naklebi. 

komutaciisTvis gamoviyeneT sami 8-Sesasvleliani analoguri komutatori K590KH6, ro-
melTa gamosasvlelebi mierTebulia paraleluri portis 10, 11 da 12 kontaqtebTan, xolo arxebis 
komutacia xdeba oTxi biTiT, romelic miewodeba komutatorebs 2,3,4 da 5 kontaqtebidan parale-
lurad. 24 obieqtisgan R-R intervalebis kompiuterSi CatvirTvis algoriTms eqneba me-4 naxazze 

moyvanili saxe. mexsierebaSi CatvirTuli pirveli 20-30 R-R intervaliT ukve SesaZlebelia Sesaba-
misi programiT gamoviangariSoT obieqtTa regulatoruli sistemis daZabulobis indeqsi (stres-
indeqsi). rac ufro xangrZlivi iqneba dakvirveba, miT ufro zusti iqneba indeqsis mniSvneloba. 

kvlevebidan Cans, rom daskvnisTvis sakmarisia 10 wuTiani dakvirveba.  

 

nax.4 

 

3. daskvna 

  amrigad Cvens mier SemoTavazebuli sistema saSualebas iZleva erTdrolad davakvirdeT 24 
Sesaswavli obieqtis gulis riTmis dinamikas da Sevafasod maTi fsiqoemociuri da funqcionaluri 

mdgomareoba normaSi da zemoqmedebis dros. 
  am sistemaSi martivi programuli cvlilebis SetaniT SesaZlebelia Seiqmnas bioukukavSi-
riani adaptiuri sistema.  aseTi sistemis gamoyeneba Zalzed efeqturad migvaCnia saswavlo pro-

cesSi. magaliTad lingvofonur klasebSi,  maTematikis da fizikis gakveTilebze masalis dasaSveb 
sirTulis gansasazRvrad da a.S. 

aseTi sistema agreTve saSualebas iZleva martivad miviRoT garkveul zemoqmedebaze gasaSu-

alebuli ganzogadebuli monacemebi, radgan eqsperimentis pirobebi 24-ve pirebisTvis erTnairia. 
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SYSTEM OF DEFINITION ADEQUATE PSYCHO-EMOTIONAL  

LOADINGS FOR MASS RESEARCHES 
Pagava Akaki 

The Georgian Technical University 

Summary 

In the Article the urgency of system engineering of mass researches of definition adequate psycho-
emotional loadings is well founded on the basis of known mathematical methods of data processing cardio- inter-
valometer. The brief analysis of a physiological basis of a method and technical systems applied these purposes is 
shown. The technical problem is formulated and the block diagram of system is given. The brief description is 
given of the basic units of an electronic part set, transfers, reception and input in a computer of parameters of 
processable biosignals necessary for diagnostics. The basic attention is given synthesis of an electronic part and 
algorithm of the organization of input of signals from several sources. 
 

СИСТЕМА ОПРЕДЕЛЕНИЯ АДЕКВАТНОЙ ПСИХОЭМОЦИАЛЬНОЙ  
НАГРУЗКИ ДЛЯ  МАССОВЫХ ИССЛЕДОВАНИЙ 

Пагава  А.В. 
Грузинский Технический Университет 

Резюме 

Oбоснована актуальность разработки системы определения адекватной психоэмоциональной 
нагрузки для массовых исследований на основе известных математических методов обработки данных 
кардиоинтервалометрии. Приведен краткий анализ физиологической основы  метода и применяющихся 
для оценки динамики сердечного ритма технических систем. Сформулирована техническая задача и дана 
блок-схема системы. Приведено краткое описание основных узлов электронной части съема, передачи, 
приема и ввода в компьютер необходимых для диагностики параметров обрабатываемых биосигналов. 
Основное внимание уделено синтезу электронной части, обеспечивающей ввод сигналов от нескольких 
исследуемых объектов, и алгоритму этого ввода.  
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