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winasityvaoba

umaRles saswavlebelSi fiziologiis swavleba aucileblad gulisx-
mobs studentebis mier laboratoriuli samuSoebis Catarebas. labora-
toriuli samuSaos msvlelobaSi studenti hpovebs Teoriuli masalis 
uSualo mtkicebulebas, iTvisebs fiziologiuri kvlevis meTodebs, iZens 
sxvadasxva saxis eqsperimentis dayenebisa da Catarebis unar-Cvevebs; 
iTvisebs fiziologiuri funqciis kvlevis rogorc klasikur meTodebs 
da teqnikur xerxebs, romlebsac Tavisi ganumeorebeli adgili da mniS-
vneloba SenarCunebuli aqvs dResac, aseve ecnoba biologiuri sistemis 
organizaciisa da funqcionirebis kvlevisa da analizis yvelaze Taname-
drove fizikur-qimiur meTodebs;

fiziologiis laboratoriuli kursis mizania studentma, saTanado 
meTodikebis aTvisebis Semdeg, laboratoriaSi cdebis dayenebiT, ukeT 
SeZlos leqciebze miwodebuli Teoriuli fiziologiuri masalis aTviseba 
da gaTaviseba; students Camouyalibdes saeqsperimento-kvleviTi unar-
Cvevebi. laboratoriuli kursi iTvaliswinebs studentis mier meTodikis 
aTvisebas, eqsperimentisaTvis saWiro xsnarebisa Tu preparatebis damza-
debas, operaciebis Catarebasa da kvlevebis warmoebas.

laboratoriul mecadineobaze studenti iZens eqsperimentis Cat-
arebis unar-Cvevebs: maRal akademiur doneze Caataros eqsperimenti, 
zustad gansazRvros kvlevis mizani da meTodis adeqvaturoba, sworad 
SearCios cdis sakontrolo formebi, aiTvisos Sesabamis aparatebTan muS-
aobis xerxebi; Seiswavlos miRebuli Sedegebis ilustracia sxvadasxva 
formiT: grafikebis, histogramebis ageba, cxrilebis Sedgena da sxva; aiT-
visos miRebuli Sedegebis statistikuri damuSavebis meTodebi.

winamdebare saxelmZRvanelo Sedgenilia admianisa da cxovelTa 
fiziologiis kursiT gaTvaliswinebuli programis Sesabamisad da gan-
kuTvnilia samedicino da biologiuri mimarTulebis magistraturis 
safexuris studentebisTvis. misi mizania studentebs daexmaros Teo-
riuli saswavlo masalis aTvisebaSi, fiziologiuri funqciis eqsperi-
mentuli kvlevis unar-Cvevebis CamoyalibebaSi, praqtikuli samuSaoebis 
oqmis SedgenaSi.

cxadia, laboratoriul mecadineobaze unda aisaxos, SeZlebis-
dagvarad, dargis uaxlesi miRwevebi rogorc Teoriul, aseve teqnikur 
doneze. dReisaTvis, samecniero-kvleviT dawesebulebebSi fiziologi-
uri funqciebis Sesaswavlad gamoiyeneba fizikis, eleqtronikis, gamoT-
vliTi kompiuteruli teqnikis miRwevebze dafuZnebuli uzustesi da 
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unatifesi, ganuwyvetliv srulyofadi avtomaturi Tu sensoruli apara-
tura, romelTa gamoyenebis xerxebis Sesaxeb informacia aucileblad 
unda miewodos studentebs, magram umaRles saswavlebebSi, laborato-
riul mecadineobebze fiziologiuri funqciis kvleva, kvlevis proce-
sis sicxadisaTvis, avtoris azriT, umjobsia fiziologiuri eqsperimen-
tis cxovelebze modelirebis klasikuri meTodebis gamoyenebiT, rogorc 
yvelaze metad xelmisawvdomi da demonstraciuli meTodebisa. ramac gana-
piroba is, rom winamdebare saxelmZRvaneloSi fiziologiur funqciaTa 
kvlevis metwilad klasikuri meTodebia Tavmoyrili, romlebic dRemde 
inarCuneben aqtualobas  eqsperimentuli kvlevis TvalsazrisiT.

winamdebare saxelmZRvaneloSi mocemulia 123 laboratoriuli 
samuSao, romelic Seesabameba 12 fiziologiur ganyofilebas. yvela gan-
yofilebas aqvs saerTo struqtura: Tema, samuSaos mizani, samuSaosTvis 
aucilebeli aRWurvilobis CamonaTvali, samuSaos msvleloba. labo-
ratoriuli samuSaos Sesrulebis Semdeg studentebi axdenen samuSaos 
oqmis Sedgenas (protokolur gaformebas). oqmis Sedgenisa da teqnikuri 
usafrTxoebis wesebi mocemulia saxelmZRvanelos bolos. 

laboratoriuli mecadineobebi eqsperimentulia da studentebma 
is damoukideblad unda Caataron profesoris xelmZRvanelobis qveS. 
konkretuli laboratoriuli samuSaos SesrulebisTvis aucilebeli dro 
damokidebulia mis sirTuleze da mimdinareobis xangrZlivobaze. amas-
Tan dakavSirebiT, zogierT mecadineobaze, sadac erTi laboratoriuli 
samuSaos Sesrulebis dro laboratoriuli mecadineobisTvis gankuTvnil 
akademiur saaTze naklebia, studentebs saSualeba eZlevaT, Caataron ara 
erTi, aramed ramdenime laboratoriuli samuSao erTi akademiuri saa-
Tis farglebSi. winamdebare saxelmZRvanelo Seicavs 71 ferad suraTs, 19 
cxrilsa da 9 bibliografiul wyaros.
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Tavi I. sisxlis fiziologia

sxvadasxva daavadebaTa diagnostirebisaTvis klinikaSi aucile-
belia sisxlis mTeli rigi maxasiaTeblebis gansazRvra da gazomva.  
sisxlis fiziologiis Seswavlis mizniT samuSaoebis Sesasruleblad 
aucilebelia zogadi wesebisa da xerxebis gaTvaliswineba. sisxlis 
gamokvleva mizanSewonilia standartul pirobebSi. gamokvlevis win 
unda gamoiricxos mniSvnelovani fizikuri datvirTva da emocia. ana-
lizisTvis sisxls iReben diliT uzmoze an msubuqi sauzmis Semdeg.

samuSao I.1. sisxlis aRebis teqnika

analizis miznidan gamomdinare, sisxlis aReba sxvadasxva raode-
nobiT xdeba. sisxlis mcire raodenobis (1-2 wveTi) aReba xdeba ada-
mianis TiTis falangidan (Cveulebriv, marcxena xelis araTiTis 
falanga), iSviaTad yuris niJaridan da meZuZur bavSvebSi _ terfidan 
(sur. 1 a, b). amisTvis aucilebelia kanis gaCxvleta erTjeradi mox-
marebis steriluri nemsiT (skarifikatoriT).

sisxlis aRebamde kans winaswar amuSaveben spirtiT, xolo sisxlis 
aRebis Semdeg _ iodis spirtxsnariT. Cxvletis Semdeg naCxvleti-
dan gamosuli sisxlis pirveli wveTi unda moiwmindos bambiT. is ar 
gamoiyeneba analizisTvis, radgan masSi Sereulia dazianebuli qso-
vilis ujredebi da qsoviluri siTxis mcire raodenoba. kvlevisT-
vis gamoiyeneba sisxlZarRvidan Tavisuflad (TiTze moWeris gareSe) 
gamosuli sisxli.

sisxlis did raodenobas iReben adamianis msxvili sisxlZarRvi-
dan. am mizniT, sisxlZarRvSi (venaSi) SehyavT Spricis nemsi, idayvis 
moxris ubanSi (sur. 1. g). 

gamokvlevisTvis sisxlis aReba unda moxdes uzmoze, vinaidan 
saWmlis monelebis procesSi sisxlis mimoqcevis sistemaSi SeiniSneba 
gadanawilebiTi reaqciebi, romlebsac Tan axlavs sisxlis formiani 
elementebis raodenobis SefardebiTi cvlilebebi. SesaZlebelia ra 
aRniSnuli cvlilebebis gaTvaliswineba diagnozis dasmisas, dRei-
saTvis analizisTvis sisxls iReben dRe-Ramis nebismier dros.
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sur. 1. sisxlis aReba: a) adamianis TiTis falangidan,  
b) Cvilis fexis terfidan, g) adamianis venidan

a)                                          b)

 

Spricis 
nemsi

g)

samuSao I.2.  sisxlis  plazmisa da  formiani elementebis 
moculobiTi Tanafardobis gansazRvra

adamianis organizmSi zogjer SeiniSneba erTgvari fiziologiuri  
an paTologiuri gauwyloeba (sisxlis Sesqeleba) an piriqiT sisxlSi 
wylis moculobiTi wilis gadideba. orive SemTxvevaSi sisxlis  
moculobiT erTeulSi formiani elementebis raodenoba icvleba 
_ matulobs an klebulobs. sisxlis Sesqelebis an sisxlSi wylis 
wilis momatebis xarisxis gamovlena SesaZlebelia centrifugirebis 
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gziT, rogorc eleqtocentrifugis aseve, mikrocentrifugis gamo-
yenebiT. gavecnoT, mikrocentrifugis meSveobiT sisxlis plazmisa 
da  formiani elementebis moculobiTi Tanafardobis gansazRvris 
meTodikas.

samuSaos mizani:

sisxlis  plazmisa da  formiani elementebis moculobiTi Tana-
fardobis gansazRvra.

samuSaosTvis aucileblia:

mikrocentrifuga, steriluri skarifikatori, pinceti, spirti, 
iodi, eTeri, bamba, natriumis citratis kristalebi. kvlevis obieqti 
_ adamiani.

samuSaos msvleloba:

1.	 skarifikatori vuCxvlitoT gamosakvlevi piris marcxena xelis 
araTiTis baliSs; 

2.	 TiTidan gamosuli sisxlis wveTSi pincetiT SevitanoT natriumis 
citratis 2-3 kristali;

3.	 TiTidan minis kapilaris meSveobiT aviRoT sisxli ise, rom minis 
kapilarSi ar moxvdes haeris buStukebi; 

4.	 TiTis baliSze, Cxvletis adgilas, davadoT iodSi dasvelebuli 
bambis gunda;

5.	 sisxliani kapilari movaTavsoT mikrocentrifugaSi, misTvis gan-
kuTvnil samagrSi (sur.2), mikrocentrifugas davaxuroT xufi da  
saxeluri davatrialoT xeliT;

sur. 2. mikrocentrifuga (Skliaris mixedviT)
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6.	 cenrifugis saxelurs vatrialebT siCqariT 60-70 bruni/wuTSi. am 
siCqariT brunvisas samagri trialebs siCqariT  7000 bruni/wuTSi;

7.	 sisxlis centrifugirebas vaxdenT erTi wuTis ganmavlobaSi;
8.	 Semdeg centrifugas movxadoT xufi, movxsnaT samagri;
9.	 kapilaris danayofebis mixedviT procentulad gamovTvaloT 

sisxlis formiani elementebisa da plazmis moculobebis 
Tanafardoba;

10.	SevadginoT samuSaos oqmi;
11.	miRebuli monacemebi SevadaroT sisxlis formiani elementebisa da  

plazmis moculobebis Tanafardobas normaSi (45% / 55%).

samuSao I.3. adamianis sisxlSi eriTrocitebis  
raodenobis gansazRvra

fiziologiuri da klinikuri kvlevebisaTvis mniSvnelovania sisx-
lis formiani elementebis raodenobis gansazRvra, romelic xdeba 
mikroskopisa da damTvleli kameris saSualebiT an avtomaturad moq-
medi eleqtronuli xelsawyoebis (celoskopi) gamoyenebiT.

dResac farTod gamoiyeneba sisxlis formiani elementebis daTv-
lis meTodika, romlis mixedviT sisxlis formiani elementebis dasaT-
vlelad gamoiyeneba briukeris kamera goriaevis badiT. es kamera war-
moadgens sqel sasagne minas, romlis centrSi gamotvifrulia ori bade 
(sur. 3a). es badeebi erTmaneTisgan gamoyofilia ganivi gamyofi RariT. 
kameris centraluri nawili, sadac badeebi mdebareobs, minis danarCen 
zedapirTan SedarebiT, CaRrmavebulia 0,1 mm-iT da ganapira nawilebi-
dan gamoyofilia gaswvrivi RarebiT. ase rom, Tu badeze davawveTebT 
ganzavebuli sisxlis erT wveTs da zevidan davafarebT safar minas, 
minis qveS badeze warmoiqmneba 0,1 mm simaRlis sisxlis fena. 

sur. 3a. goriaevis damTvleli kamera sisxlis formiani elementebis 
dasaTvlelad
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sur. 3b. goriaevis badis didi da mcire kvadratebi.  
eriTrocitebi goriaevis badeSi

goriaevis bade Sedgeba 225 didi kvadratisagan, romelTagan 25 
kvadrati dayofilia patara kvadratebad. patara kvadratebis raode-
noba 16-ia TiToeul did kvadratSi (sur. 3b). kvadrati warmoiqmneba 
erTmaneTisadmi perpendikularulad gamavali xazebiT. yoveli patara 
kvadratis TiToeuli gverdi 1/20 mm-ia, farTobi _ 1/400 mm2. erT litr 
sisxlSi formiani elementebis raodenobis gansazRvrisas mxedvelo-
baSi miiReba patara kvadratebis zomebi. 

formiani elementebis dasaTvlelad sisxls iReben sallis hemome-
tris kapilarul pipetebSi 20 mm3 moculobiT.

sisxlSi eriTrocitebis raodenobis gansazRvrisaTvis sisxls sin-
jaraSi ganazaveben 201-jer (daaxloebiT, 200-jer) natriumis qlori-
dis izoosmosuri (0,85%) an hipertonuli (3%) xsnariT. ukanasknelSi 
eriTrocitebi naoWdeba, xdeba reliefuri da ukeT Cans mikros-
kopis qveS. eriTrocitebs iTvlian xuT did kvadratSi (romelTagan 
TiToeuli moicavs 16 patara kvadrats), romlebic goriaevis badeSi 
ganlagebulia diagonalurad (sur. 3b). patara kvadratSi eriTroc-
itebs iTvlian e. w. egorovis wesis mixedviT. iTvlian im eriTroci
tebs, romlebic aRmoCndeba yoveli patara kvadratis SigniT, mis zeda 
da marcxena sazRvarze (sur. 3g). amgvarad daTvlili eriTrocitebis 
raodenobis maCvenebels Casvamen formulaSi:

	   a . 4000 . 200Х = _____________ . 106

	 80
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sadac Х aris eriTrocitebis raodenoba gamosakvlevi sisxlis 1 
litrSi;

	 a _ eriTrocitebis Semcveloba 5 did (80 patara) kvadratSi;
	 1/4000 mm3  _ erTi patara kvadratis moculoba, romelic udris 

patara kvadratis farTobisa da am kvadratSi sisxlis fenis 
simaRlis namravls (1/400 mm2 x 1/10 mm = 1/4000 mm3). 

	 200 _ sisxlis ganzavebis xarisxi; 
	 106 _ koeficienti saerTaSoriso (SI) sistemis erTeulSi 

gadaTvlisaTvis.
	 80 _ 5 did kvadratSi moTavsebuli patara kvadratebis raodenoba.

sur. 3g. eriTrocitebis 
daTvlis egorovis wesi.

samuSaos mizani:

goriaevis damTvleli kameris gacnoba. eriTrocitebis daTvlis 
teqnikis aTviseba. eriTrocitebis raodenobis gansazRvra gamosakv-
lev sisxlSi.

samuSaosTvis aucilebelia:

mikroskopi, damTvleli kamera, minis Cxirebi, sallis hemometris 
pipetebi, 5 ml-iani pipeti, rezinis mili minis daboloebiT (mund-
StukiT), rezinis baloni mundStukisTvis, danayofebiani (graduireb-
uli) pipetebi, sinjara sigrZiT _ 10 sm da diametriT _ 1 sm. erTjeradi 
moxmarebis nemsebi (skarifikatorebi), spirti, bamba, iodis spirtxs-
nari, natriumis qloridis 3% (an 0.85%) xsnari.

samuSaos msvleloba

1.	 winaswar gamomSral, sufTa sinjaraSi gadavzomoT (CavasxaT) 4 . 10-3 (4 
ml) gamxsneli siTxe (natriumis qloridis 3%-iani xsnari) da davaxu-
roT sacobi;

2.	 sallis hemometris pipetis blagv daboloebas movargoT mund-
Stuki. mundStuks movargoT rezinis baloni. nemsi vuCxvlitoT 
TiTis baliSs. hemometris pipetis wveri CavdoT naCxvletidan 
gamosul sisxlis wveTSi, mundStukis meSveobiT aviRoT zustad 
20 mm3 sisxli;
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3.	 aRebuli sisxli frTxilad gamovaTavisufloT gamxsnel siTxian 
sinjaraSi, sinjaridan amouReblad gamovxecxoT pipeti gamxsneli 
siTxiT, Semdeg carieli pipeti amoviRoT sinjaridan da sinjaras 
davaxuroT sacobi. sinjaris SigTavsi guldasmiT, magram frTxi
lad SevanjRrioT ise, rom sinjara inarCunebdes vertikalur 
mdgomareobas;

4.	 mrgvali minis Cxiris daboloeba CavawoT sinjaraSi (amisaTvis, sin-
jara odnav davxaroT), misi meSveobiT aviRoT sisxlis wveTi da 
CavawveToT goriaevis badeSi. sisxlis wveTiT unda gavavsoT badis 
Semadgeneli kvadratebi. Semdeg davafaroT safari mina. amasTan, 
aucilebelia yuradReba mivaqcioT imas, rom safari minis qveS ar 
darCes haeris buStukebi da aseve, sisxlis wveTis zedmeti nawili 
ar CaiRvaros goriaevis kameris napralebSi. amdenad, sisxlis wveTi 
unda iyos im zomis, rom man gaavsos bade, magram ar gadaiRvaros 
misgan (badidan wveTis gadaRvris Tavidan asacileblad sjobs, 
sisxlis aRebamde, winaswar, goriaevis badeze safari mina dava-
faroT mWidrod ise, rom daxrisas ar Zvrebodes da Semdeg sisxlis 
wveTi davawveToT safari minis kidesTan. sisxlis wveTi TviTon 
gadanawildeba badis SigniT);

5.	 erTi wuTis Semdeg goriaevis bade movaTavsoT mikroskopis magid-
aze. mcire gadidebaze movZebnoT goriaevis badis kvadratebi da 
mikroskopis tubusi gadaviyvanoT did gadidebaze.

6.	 daviTvaloT eriTrocitebis raodenoba badis diagonalurad 
ganlagebul 5 did (anu 80 patara) kvadratSi zeviT miTiTebuli 
egorovis wesis mixedviT;

7.	 gamoviTvaloT eriTrocitebis raodenoba 1 litr ganuzavebel 
sisxlSi zeviT motanili formulis mixedviT;

8.	 SevadginoT samuSaos oqmi;
9.	 miRebuli monacemebi SevadaroT normas: qali _ (4,5-5)x1012, mamak-

aci _ (3,9-4,5)x1012.

eriTrocitebis raodenobis gansazRvris  
eleqtronul-avtomaturi meTodebi

hematologiuri avtomatebisa da naxevrad avtomatebis seria  
sisxlis saerTo klinikuri analizasaTvis venuri sisxlis gamoyenebis 
SesaZleblobas iZleva. gamokvlevisaTvis sakmarisi xdeba 0,2 ml 
sisxli. sisxlis ufro mcire moculobis dros SesaZlebelia hemo-
lizis ganviTareba an Trombocitebis grovebisa da koltis warmo-
Soba, rac gavlenas iqoniebs saboloo Sedegze. suspenziur siTxeebSi 
nawilakebis (eriTrocitebi, leikocitebi, Trombocitebi) daTvla 
avtomaturi xelsawyoebiT dReisaTvis farTod gamoiyeneba samedi-
cino praqtikaSi. gansakuTrebiT, impulsurobis principi, romelic  
sisxlis nawilakebisa da gamxsneli siTxis  eleqtrogamtarobis sxvao-



17

bazea dafuZnebuli. yvelaze gavrcelebulia avtomaturi da naxev
radavtomaturi „kulteris“ da „celoskopis“ tipis damTvlelebi 
sxvadasxva modifikaciiT.

fiziologiur xsnarSi suspenzirebuli eriTrocitebi Seiwoveba 
mikroxvreliT (kapilaruli apertura), romlis diametri 100 mkm-ia da 
romlis orive mxares  moTavsebulia  platinis TiTo eleqtrodi. kap-
ilarSi suspenzirebuli siTxis nawilakebis  gavlisas  naxtomiseburi 
mateba warmoSobs eleqtrul impulsebs, romelTa amplituda pirdapir-
proporciulia sisxlis nawilakebis moculobisa. impulsebi Zlierdeba,  
iTvleba da izomeba eleqtroxelsawyoSi. mTeli procesis xangrZlivoba, 
sisxlis Seyvanis momentidan Sedegis miRebamde, Seadgens mxolod 20 
wams, cdomilebis xarisxiT 1-2%. 

aRniSnuli xelsawyoebis daxmarebiT eriTrocitebis dasaTv-
lelad sisxls ganazaveben fiziologiur xsnarSi didi ganzavebiT 
(1:80000; 1:50000). ganzavebis sizustes uzrunvelyofs  avtomaturi 
damTvlelebi-dimotorebi.

avtomaturi damTvleli xelsawyoebis sxva jgufi agebulia 
fotoeleqtruli scintilaciis (laT. Scintillation _ cimcimi; sinaTlis 
meyseuli gamonaTeba, romelic warmoiqmneba zogierT nivTierebaSi _ 
scintilatorebSi maionizebel gamosxivebaTa Sedegad) muSaobis prin-
cipiT („teqnikoni“). sinaTlis viwro kona gaivlis minis kiuvets da Sem-
deg optikur sistemas, romlis win moTavsebulia gaumtari ekrani. Tu 
kiuvetSi gadis siTxe nawilakebis gareSe, maSin sinaTlis nakadi kavdeba 
ekranis mier. magram Tu nakadSi xvdeba nawilakebi, maSin maTgan sina-
Tle airekleba, ganibneva da ekrani idrikeba. optikuri sistema am gab-
neuli sinaTlis fokusirebas axdens, is gaivlis diafragmas da xvdeba 
fotoelements. gamosakvlevi sisxli aparatSi avtomaturad zavdeba 
fiziologiuri siTxiT. aparati akeTebs erT analizs erT wuTSi.

avtomaturi aparatebi maRali warmoebiT xasiaTdeba, amitom  
Seucvlelia mosaxleobis masobrivi dispanserizaciisaTvis, avad-
myofTa gamosakvlevad sisxlmbadi organoebis sistemuri dazianebis 
gareSe. magram sisxlis sistemis daavadebis mqone pacientis gamokv-
levisas misi gakontroleba unda xdebodes eqim-laborantebis (hema-
tologebis) mier. imitom, rom  avtomati, magaliTad, mikroblastebs 
iTvlis rogorc limfocitebs; eriTrocitebSi ver ganisazRvreba Can-
arTebi; malariis plazmidebi arRvevs eriTrocitis citoskelets, rac 
aZnelebs mis identifikacias da a. S.  es da msgavsi faqtorebi uzusto-
bas iwvevs eriTrocitebis raodenobis gansazRvrisas.

eriTrocitebis raodenobis gadidebas (eriTrocitozi) adgili aqvs 
WeSmariti policitemiisas (Zvlis tvinis funqciis gaZlierebis Sede-
gad) da simptomuri eriTrocitozisas (kompensaciuri reaqciebi). meo-
radi (simptomuri) eriTrocitozi xSirad viTardeba qsovilebis Jang-
baduri SimSilis Sedegad da SeiniSneba gulis Tandayolili mankisas, 
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hipoventilaciisas,  did simaRleebze asvlisas, karboqsihemoglobinis 
dagrovebisas Tambaqos mowevis Sedegad, eriTrocitebis produqciis 
darRvevisas simsivnisa da kistis warmoSobis Sedegad. eriTrocitebis 
raodenobis SefardebiTi gadideba SeiniSneba hemokoncentraciisas, sax-
eldobr, damwvrobebisas, diareisas, diuretikebis gamoyenebisas da sxva.

eriTrocitebis raodenobis Semcireba (eriTrocitopenia) anemiis 
pirdapiri maCvenebeli da sando niSania. is SeiniSneba Zvlis tvinis 
eriTroblastiis funqciis daqveiTebisas, Zvlis tvinis paTologiuri 
mdgomareobebisas (leikozi, mielomuri daavadeba, avTvisebiani sim-
sivnis metastazebi) da sxva. eriTrocitopenia SeiZleba ganviTardes 
eriTrocitebis gaZlierebuli gaxleCisas (SeZenili da memkvidruli 
hemolizuri anemiebi), organizmSi rkinis, vitamin B12-is deficitisas, 
sisxldenebisas. eriTrocitebis raodenobis Semcireba SeiniSneba aseve 
sakveb racionSi cilebis arasakmarisi raodenobisas. 

samuSao I.4. adamianis sisxlSi leikocitebis  
raodenobis gansazRvra 

leikocitebis raodenobis gansasazRvrad sisxls sinjaraSi ganaza-
veben 21-jer (daaxloebiT, 20-jer) gamxsneli siTxiT, romelic Sead-
gens ZmarmJavas 3-5%-ian xsnars, SeRebils meTilenis lurjiT (tiurkis 
siTxe). leikocitebs iTvlian goriaevis badis 100 did kvadratSi, rom-
lebic xazebiT ar aris gayofili (sur. 4).

sur. 4. leikocitebi goriaevis badeSi
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leikocitebis raodenobas 1 litr sisxlSi gamoiTvlian 
formulT:

	 b . 4000 . 20Х = ______________ . 106

	 1600
,

sadac	Х aris leikocitebis raodenoba gamosakvlevi sisxlis 1 
litrSi;

	 b _ leikocitebis raodenoba 100 did (1600 patara) kvadratSi;
	 1/4000 mm3 _ erTi patara kvadratis moculobaa (patara kvadra-

tis farTobisa (1/400 mm2) da am kvadratSi sisxlis fenis simaR-
lis (1/10 mm) namravls); 

	 20 _ sisxlis ganzavebis xarisxi; 
	 106 _ koeficienti saerTaSoriso (SI) sistemis erTeulSi 

gadaTvlisaTvis.
	 1600 _ 100 did kvadratSi patara kvadratebis raodenoba.

drois simcirisas leikocitebs iTvlian 100-dan 25 did kvadratSi. 
amasTan, TiToeul horizontalur xazze yoveli erTad ganlagebuli 
oTxi didi kvadratidan erTi da igive kvadratSi _ yoveli oTxeulis 
pirvel kvadratSi, an yoveli oTxeulis me-2 kvadratSi, an yoveli 
oTxeulis me-3 kvadratSi, an me-4-Si da 25-ive kvadratSi daTvlili 
leikocitebis raodenobas svamen formulaSi:

	 b . 4000 . 20Х = ______________ . 106

	 400
,

sadac 400 aris (25x16) did kvadratSi nagulisxmevi patara kvadratebis 
raodenoba.

samuSaos mizani:

goriaevis damTvleli kameris gacnoba. leikocitebis daTvlis 
teqnikis aTviseba. leikocitebis raodenobis gansazRvra gamosakvlev 
sisxlSi.

samuSaosTvis aucilebelia:

mikroskopi, damTvleli kamera, minis Cxirebi, sallis hemometris 
pipetebi, rezinis mili minis daboloebiT (mundStuki), rezinis baloni 
mundStukisTvis, pipeti 1 ml-Tvis (1 . 10-3 l), sinjara sigrZiT _ 10 sm 
da diametriT _ 1 sm. erTjeradi moxmarebis nemsebi _ skarifikatorebi, 
spirti, bamba, iodis spirtxsnari, gamxsneli siTxe _ 0,3%-iani ZmarmJa-
vas xsnari, SeRebili meTilenis lurjiT.

samuSaos msvleloba

1.	 winaswar gamomSral, sufTa sinjaraSi gadavzomoT (CavasxaT) 4 ml 
(4 . 10-3l) gamxsneli siTxe (mJava gaarRvevs leikocitebis membranas, 



20

meTilenis lurji ki _ Rebavs leikocitis birTvs, rac maT daTvlaSi 
gvexmareba) da davafaroT sacobi;

2.	 sallis hemometris pipetis blagv bolos movargoT mundStuki. 
nemsi vuCxvlitoT TiTis baliSs. hemometris pipetis wveri CavdoT 
naCxvletidan gamosul sisxlis wveTSi da mundStukiT aviRoT zus-
tad 20 mm3 sisxli;

3.	 aRebuli sisxli frTxilad CavuSvaT gamxsnel siTxian sinjaraSi, 
sinjaridan amouReblad gamovxecxoT pipeti gamxsneli siTxiT, car-
ieli pipeti amoviRoT sinjaridan da sinjaras davaxuroT sacobi. 
sinjaris SigTavsi guldasmiT, magram frTxilad SevanjRrioT ise, 
rom inarCunebdes vertikalur mdgomareobas;

4.	 mrgvali minis Cxiris daboloeba CavawoT sinjaraSi (amisaTvis, sin-
jara odnav davxaroT), misi meSveobiT aviRoT sisxlis wveTi da 
CavawveToT winaswar gamzadebul goriaevis badeSi;

5.	 erTi wuTis Semdeg goriaevis bade movaTavsoT mikroskopis magid-
aze. mcire gadidebaze movZebnoT goriaevis badis kvadratebi. lei-
kocitebs iTvlian mcire gadidebaze;

6.	 daviTvaloT leikocitebis raodenoba badis 100 did kvadratSi 
zeviT miTiTebuli (egorovis) wesis mixedviT;

7.	 gamoviTvaloT leikocitebis raodenoba 1 litr ganuzavebel 
sisxlSi zeviT motanili formulis mixedviT.

8.	 SevadginoT samuSaos oqmi;
9.	 miRebuli monacemebi SevadaroT normas: (4-9)x109/l.

samuSao I.5.  adamianis sisxlSi hemoglobinis  
Semcvelobis gansazRvra sallis meTodiT

hemoglobini rTuli cilaa, qromoproteidia, romelic sisx-
lis wiTel ujredSi _ eriTrocitSia moTavsebuli. hemoglobinis 
ZiriTadi funqciaa Jangbadis gadatana filtvebidan qsovilebisaken 
da naxSirorJangis transporti sawinaaRmdego mimarTulebiT. sisx-
lis analizis gakeTebisas sisxlSi hemoglobinis Semcvelobis gansaz-
Rvra aucilebelia. sisxli Seicavs saSualod 14 gr% hemoglobins. 
qalis sisxlSi misi Semcveloba 12,1-13,8 gr%-ia, mamakacisaSi _ 13,3-
15,8 gr%.

hemoglobinis Semcvelobis gansazRvra xdeba kolorimetriuli 
xerxiT, rac imazea dafuZnebuli, rom Tu gamosakvlev xsnars, ganza-
vebis gziT, mivaRebinebT standartuli xsnaris Seferilobas, maSin 
gaxsnili nivTierebebis koncentracia orive xsnarSi erTnairi iqneba. 
erTnairi iqneba aseve _ nivTierebaTa raodenoba da maTi moculo-
bebis urTierTSefardeba. zogadad, Tu viciT nivTierebis raodenoba 
standartul xsnarSi, maSin advilia misi procentuli Semcvelobis 
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gamoTvla gamosakvlev xsnarSi. standartul xsnarSi hemoglobinis 
Semcveloba 16,7 gr%-ia, rac miRebulia 100%-ad.

sisxlSi hemoglobinis raodenobis gansazRvris erT-erTi xerxia 
hemoglobinis gansazRvra sallis hemometris meSveobiT.

sur. 5. sallis hemometri

1

2

3

5

4

1. sallis hemometri
2. pipeti
3. minis wkiri
4. pipeti mundStukiT
5. sinjaris sawmendi jagrisi

sallis hemometri warmoadgens Stativs (sur. 5), romlis ukana 
kedeli warmodgeba spilosZvlisferi minisagan. StativSi Cadgmulia 
erTnairi diametris mqone sami sinjara: ori gverdiTi sinjara, rom-
lebSic moTavsebulia standartuli xsnari, daxSulia da erTi dan-
ayofebiani (gr%) Sua sinjara, romelic Riaa. swored es ukanaskneli 
aris gankuTvnili gamosakvlevi xsnarisTvis (saerTaSoriso (SI) siste-
mis erTeulebSi gamoTvlis koeficienti 10-is tolia).

sallis hemometrs aseve mohyveba pipeti, minis wkiri da wvrili kap-
ilari, romlis RerZze miTiTebulia niSnuli 20 mm3. 

samuSaos mizani:

adamianis sisxlSi hemoglobinis raodenobis gansazRvris meTodi-
kis gacnoba; sisxlSi hemoglobinis raodenobis gansazRvra.

samuSaosTvis aucileblia:

sallis hemometri, sisxlis (0,2 ml) asaRebi kapilari, pipeti 
marilmJavasTvis, pipeti distilirebuli wylisTvis, minis wkiri, 
steriluri skarifikatorebi, HCl-is 0,1 n.  xsnari, filtris qaRaldi, 
bamba, spirti, eTeri, iodi, distilirebuli wyali. kvlevis obieqti _ 
adamiani.

samuSaos msvleloba:

1.	 hemometris Sua, danayofebian sinjaraSi niSnulamde _ 3 (Zveli tipis 
hemometrSi niSnulamde _ 10) CavasxaT HCl-is 0,1 N xsnari;
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2.	 gamosakvlevi piris TiTidan, wesis mixedviT, aviRoT 20 mm3 sisxli 
hemometris kapilariT niSnulamde. sisxlis zedmeti raodenoba 
movaciloT kapilaris wverze filtris qaRaldis midebiT;

3.	 hemometris kapilaridan sisxli gadavitanoT sinjaris fskerze ise, 
rom mJava moeqces sisxlis fenis zeviT;

4.	 sinjaridan amouReblad, sijaris zeda fenidan kapilarSi aviRoT 
mJavas mcire raodenoba da mJaviT gamovrecxoT kapilari;

5.	 sinjaris SigTavsi (morevis mizniT) SevanjRioT Zirze TiTis dar-
tymiT da CavdgaT StativSi or sinjaras Soris da vertikalur 
mdgomareobaSi gavaCeroT gaunZrevlad 5-10 wuTis ganmavlobaSi. es 
dro aucilebelia imisTvis, rom hemoglobini srulad gadaiqces 
marilmJava hematinad, romelsac muqi yavisferi Seferiloba aqvs;

6.	 5-10 wuTis Semdeg imave _ Sua sinjaraSi wveT-wveTad CavamatoT dis-
tilirebuli wyali manam, sanam miRebuli nazavis (ganzavebuli sisx-
lis) feri ar gautoldeba standartuli xsnaris fers. wylis yoveli 
Camatebisas narevi movurioT minis wkiriT;

7.	 sinjaris danayofebze davakvirdeT Tu romel danayofamdea xsna-
ris done. es cifri asaxavs hemoglobiis Semcvelobis procentul 
maCvenebels. hemoglobinis raodenobis gram/litr erTeulSi gas-
azomad es cifri 10-ze unda gavamravloT.

8.	 SevadginoT samuSaos oqmi;
9.	 oqmSi CaviweroT gamosakvlev sisxlSi hemoglobinis Semcveloba 

da miRebuli Sedegi SevadaroT normas: mamakacSi _ 133-158 gr/l, 
qalebSi _ 121-138 gr/l;

10.	sisxlSi hemoglobinis procentuli Semcveloba gamoiTvleba Sem-
degi saxiT: davuSvaT, rom Cvens mier gamokvleul sisxlSi hemoglo-
bini 14 gr%-ia, maSin standartuli xsnaris mimarT gamoviTvliT mis 
SefardebiT procentul Semcvelobas 

16,7 gr% = 100
14,0 gr% = X
X = (14,0 . 100) : 16,7

miRebuli cifri SevadaroT normas.

samuSao I.6. sisxlis feradobis maCveneblis gamoTvla

adamianis sisxlis zogierTi daavadebis dros irRveva Tanafar-
doba sisxlSi hemoglobinis Semcvelobasa da eriTrocitebis raode-
nobas Soris. es Tanafardoba maCvenebelia eriTrocitis hemoglo-
biniT gajerebis xarisxisa. misi gansazRvris mizniT klinikaSi xdeba 
e.w. sisxlis feradobis maCveneblis gamoTvla.

sisxlis feradobis maCvenebeli aris pirobiTi erTeuli, romelic 
axasiaTebs TiToeuli eriTrocitis hemoglobiniT gajerebis xarisxs. 
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misi daqveiTeba miuTiTebs eriTrocitebis hemoglobiniT arasakmaris 
gajerebaze (hipoqromuli anemia), rasac adgili aqvs, iseTi daavade-
bebis dros, rogoricaa: rkinadeficituri anemia, Talasemia da sxva; 
momateba aRiniSneba eriTrocitebis moculobis gazrdisas (hiperqro-
muli anemia) da viTardeba perniciozuli, autoimunuri, hemolizuri 
da sxva saxis anemiebis dros.

sisxlis feradobis maCveneblis gamosaTvlelad, sisxlSi hemoglo-
binis Semcvelobis procentul raodenobas (procenti gamoiTvleba 
standartis mimarT; hemoglobinisaTvis standarti Seadgens 16,7 gr%-s 
da miRebulia 100%-ad) yofen eriTrocitebis raodenobis pirvel sam 
cifrze da miRebul mniSvnelobas amravleben 5-ze. gamoTvlis aseTi 
xerxi dafuZnebulia imaze, rom idealur pirobebSi (hemoglobinis Sem-
cveloba 100%-ia, xolo eriTrocitebis raodenoba 5 mln 1mm3 sisxlSi) 
feradobis maCvenebeli, Sesabamisad, udris (100 : 500) . 5=1. Tu ferado-
bis maCvenebeli 1-ze naklebia, saxezea hipoqromazia, xolo Tu 1-ze 
metia _ hiperqromazia.

sisxlis feradobis maCveneblis gamosaTvlelad, sisxlSi hemoglo-
binis Semcvelobis procentuli maCvenebeli CavsvaT formulaSi:

fm = (hg : Э) . 5, sadac

fm _ feradobis maCvenebeli;
hg _ hemoglobini;
Э _ eriTrocitebis raodenobis pirveli sami cifri.
SevadginoT oqmi. SevafasoT miRebuli feradobis maCvenebeli da 

SevadaroT normas.

samuSao I.7. eriTrocitebis osmosuri  
rezistentobis Seswavla

osmosur rezistentobaSi igulisxmeba eriTrocitis unari winaaR-
mdegoba gauwios osmosuri wnevis daqveiTebas. sisxlis sxvadasxva daa-
vadebis dros eriTrocitebis rezistentoba SeiZleba Seicvalos, ami-
tom misi sazRvrebis dadgenas diagnostikuri mniSvneloba aqvs.

samuSaos mizani:

eriTrocitebis osmosuri rezistentobis Seswavla.

samuSaosTvis aucileblia:

Stativi 18 sinjariT, NaCl-is xsnari klebadi koncentraciiT (0,9%-
iani, 0,85%-iani, 0,8%-iani da a.S. 0,1%-iani), sinjara nebismieri cxove-
lis citratiani sisxliT, romelic aRebuli unda iyos cdamde ara 
ugvianes 3 saaTisa, 2 pipeti. 
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samuSaos msvleloba:

1.	 sinjarebi Tanmimdevrulad davnomroT da CavdgaT StativSi;
2.	 yovel sinjaraSi pipetiT CavasxaT NaCl-is 3 ml. xsnari Semdegi Tan-

mimdevrobiT:  
pirvel sinjaraSi _ 0,9%-iani xsnari; 
meore sinjaraSi _ 0,85%-iani xsnari; 
mesame sinjaraSi _ 0,8%-iani xsnari da a.S.  
bolo sinjaraSi _ 0,1%-iani xsnari;

3.	 Semdeg, yovel sinjaras pipetiT CavamatoT 2-2 wveTi citratiani 
sisxli;

4.	 5-wuTis Semdeg davakvirdeT Sedegebs _ hemolizis arsebobas an 
ararsebobas;

5.	 SevadginoT samuSaos oqmi;

6.	 oqmSi CaviweroT, Tu romel sinjaraSi da NaCl-is romeli koncen-
traciis pirobebSi iCens Tavs, pirvelad, hemolizis niSnebi;

7.	 aRvniSnoT, romeli koncentraciis pirobebSi moxda sisxlis sruli 
hemolizi;

8.	 ganvsazRvroT, eriTrocitebis rezistentobis zeda da qveda zRvari;
9.	 miRebuli monacemebi SevadaroT normas.

samuSao I.8. eriTrocitebis daleqvis siCqaris (eds) 
gansazRvra

eriTrocitebis daleqvis siCqaris (eds) gansazRvra sisxlis saerTo 
analizis Semadgeneli nawilia. praqtikuli medicinisTvis eds-is gamoy-
eneba pirvelad SemoTavazebul iqna  Svedi mecnieris r. fareusis mier 
1921 wels. analizis arsi imaSi mdgomareobs, rom Tu sisxls movaTavsebT 
antikoaguliantian (Sededebis sawinaaRmdego xsnari) sinjaraSi da ase 
davtovebT, eriTrocitebi iwyebs sinjaris fskerze nel-nela daleqvas. 
eriTrocitebi ileqeba monetebis svetis saxiT. monetebis svetis zeviT, 
sinjaraSi rCeba  gamWvirvale, Txevadi plazmis sveti. am svetis sigrZe 
aris manZili, romelic gaiara daleqilma eriTrocitma drois mocemul 
monakveTSi da Sesabamisad, asaxavs eriTrocitebis daleqvis siCqares.

klinikur praqtikaSi eds-is gansazRvris farTod gamoyeneba 
mxolod mas Semdeg daiwyes, rac  Svedma eqimma alf vestergrenma me-20 
saukuneSi  SemogvTavaza vertikalurad mdgar sinjaraSi eds-is gansaz-
Rvris  moxerxebuli meTodi.

eds-is gansazRvrisTvis gamoiyeneba panCenkovis unificirebuli 
meTodi.

Sededebisgan dacul sisxlSi xdeba formiani elementebis daleqva, 
ris Sedegad sisxli iyofa 2 fenad: zeda-plazma da qveda _ WurWlis 
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Zirze daleqili sisxlis ujredebi (sur. 6). siCqare, romliTac xdeba 
eriTrocitebis daleqva, did sazRvrebSi meryeobs sisxlis Sedgeni-
lobisa da organizmis mdgomareobis mixedviT. eriTrocitebis daleq-
vis siCqareze mniSvnelovan gavlenas axdens sisxlis plazmis cilovani 
Semadgenloba. sisxlSi globulinebis siWarbe iwvevs eds-is momatebas.

eds-i izomeba milimetr/saaTSi anu ramdeni milimetri ileqeba 
erTi saaTis ganmavlobaSi. zrdasrul janmrTel mamakacebSi is Sead-
gens 1-10 mm/sT, janmrTel araorsul qalebSi _ 2-15 mm/sT, axalSobi-
lebSi _ 0,5 mm/sT.

eds-i matulobs zogierTi infeqciuri daavadebis dros, avTvise-
biani warmonaqmnebis warmoqmnisas, anTebiTi procesebis dros, diabe-
tisas, aseve organizmis mTeli rigi fiziologiuri mdgomareobisas, 
magaliTad, orsulobis me-9 Tves eds-i aRwevs 45 mm/sT. 

eds-is daqveiTeba SeiniSneba eriTrocitozis dros (daavadeba, 
romelic xasiaTdeba eriTrocitebis raodenobis mniSvnelovani 
gadidebiT), muclis tifis dros, virusuli hepatitis dros da a.S.

eriTrocitebis daleqvis siCqares gamoiTvlian panCenkovis aparatis 
meSveobiT. xelsawyo Sedgeba Stativisa da minis kapilarebisagan, romle-
bic graduirebulia anu dayofilia 0-dan 100 mm-mde danayofebiT (niSani 
0 imyofeba kapilaris zeda nawilSi).

kapilarSi asxamen ganzavebul (TanafardobiT 1:4) Na-is citratian 
sisxls da aTavseben Stativis budeSi (mkacrad SenarCunebul verti-
kalur mdgomareobaSi, erTi saaTiT. Semdeg milimetrebSi zomaven sisx-
lis daleqili ujredebis zeviT warmoqmnili plazmis fenis simaRles.

sur. 6. eds-is gansazRvra
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eriTrocitebis daleqvis siCqaris  
ganmsazRvreli faqtorebi

eriTrocitebis daleqvis siCqare damokidebulia mTel rig faq-
torze. am faqtorebis codna gvaZlevs im informacias, ris misaReba-
dac xdeba  eds-is gansazRvra. pirvel rigSi, eriTrocitebi fskerze 
imitom ileqeba, rom gaaCnia meti simkvrive, vidre plazmas, romelSic  
Sewonilia eriTrocitebi (eriTrocitebis xvedriTi wili Seadgens 
1,096 g/ml, plazmis xvedriTi wili ki, 1,027g/ml); meore faqtoria 
is, rom eriTrocitebis gareTa zedapiri damuxtulia uaryofiTad. 
uaryofiTi muxti eriTrocitebis erTmaneTisgan ganzidvas iwvevs, ris 
gamoc, daleqvisas, eriTrocitebi ileqeba TiToeuli cal-calke. Tu 
rame mizeziT eriTrocitebi wyveten erTmaneTisagan ganzidvas, maSin 
maTi agregacia xdeba da erTmaneTTan Sewebebuli eriTrocitebis 
`sveti~ warmoiqmneba. “svetis“ warmoqmna da agregacia  zrdis sinjaris 
fskerisken mimavali nawilakebis masas da aCqarebs daleqvas. swored am 
movlenasTan gvaqvs saqme mravali paTologiis dros,  romelTac Tan 
axlavs eds-is momateba.

ZiriTadi faqtori, romelic gavlenas axdens eriTrocitebis-
gan `svetis~ warmoqmnaze, aris sisxlis plazmis cilovani Sedgeni-
loba. yvela cilovani molekula aqveiTebs eriTrocitebis uaryofiT 
muxts, romelic sisxlSi eriTrocitebis  Sewonil mdgomareobaSi 
yofnas ganapirobebs. magram yvelaze did gavlenas axdens asimetruli 
cilovani molekulebi: fibrinogeni, imunoglobulinebi da hapto-
globini. plazmaSi am cilebis koncentraciis momateba xels uwyobs 
eriTrocitebis agregaciis gazrdas. cxadia, is daavadebebi, romlebic  
fibrinogenis, imunoglobulinebisa da haptoglobinis donis gadide-
bas iwvevs, daaCqarebs eds-s.

eriTrocitebis uaryofiT muxtze gavlenas axdens sxva faqtore-
bic, rogoricaa: plazmis pH-is cvlileba (acidozi aqveiTebs eds-s, 
alkalozi-zrdis); plazmis ionebis muxti, lipidebi, sisxlis webovneba, 
antieriTrocituli antisxeulebis arseboba.

eds-is sidideze   gavlenas axdens aseve eriTrocitebis  raodenoba, 
forma da zoma. eriTropenia aCqarebs daleqvas, magram gamokveTili 
namgliseburi anemiisas, sferocitozisas, anizocitozisas daleqvis 
siCqare SeiZleba dabali iyos (am daavadebebis dros ujredebis mier 
miRebuli forma xels uSlis „svetebis“ warmoqmnas). sisxlSi eriTroc-
itebis raodenobis momateba (eriTremia) aqveiTebs eds-s. eds-is refe
rentuli monacemebi mocemulia  cxrilSi 1.    
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cxrili  1.  eds-is referentuli monacemebi vestergrenis mixedviT

# asaki eds, mm/sT

1 axalSobili 0-2

2 Cvili (6Tvemde) 12-17

3 bavSvebi 17 wlamde 2-10

4 qalebi (60-mde) 2-20

5 qalebi (60-zemoT) 2-30

6 kacebi  (60-mde) 2-15

7 kacebi  (60-zemoT) 2-20

eds-is sidide  asaskis matebasTan erTad TandaTan matulobs, daax-
loebiT 0,8 mm/sT-iT yovel 5 welSi. orsul qalebSi eds, Cveulebriv, 
momatebulia. mateba iwyeba  orsulobis me-4 Tvidan da orsulobis 
bolos piks aRwevs, xdeba 40-50 mm/sT, mSobiarobis Semdeg ki _ normas 
ubrundeba.

eds-is sidide ar aris romelime konkretuli daavadebis  specifi-
kuri maCvenebeli. magram arc Tu iSviaTad, paTologiisas, mis gansaz-
Rvras diagnostikuri da prognozuli mniSvneloba aqvs da SesaZloa 
Catarebuli Terapiis efeqturobis  maCvenebeli gaxdes. 

eriTrocitebis daleqvis siCqaris  
momatebis mizezebi

sxeulis temperaturis momatebasa da pulsis gaxSirebasTan 
erTad  eds-is daCqareba gvxvdeba mravali daavadebis dros. plazmis 
cilebis Sedgenilobisa da koncentraciis cvlileba, rac eds-is cvli-
lebis ZiriTadi  mizezebia, miuTiTebs nebismieri daavadebis arsebo-
baze, romelic dakavSirebulia qsovilebis dazianebasTan, anTebasTan, 
infeqciasTan an avTvisebian simsivnesTan. miuxedavad imisa, rom am 
mdgomareobebisas eds SeiZleba normis farglebSi rCebodes. mTliano-
baSi, rac metia eds-i, miT metia albaToba imisa, rom avadmyofs aRmo-
aCndes qsovilebis dazianeba, anTebiTi, infeqciuri an  onkologiuri 
daavadeba.

leikocitozis dros, leikocituri formulis leikocitozis Ses-
abamisi cvlilebisas eds-is momateba organizmSi infeqciuri da anTe-
biTi procesebis arsebobis sarwmuno maCvenebelia. infeqciuri proce-
sis progresirebis mwvave periodSi eds  matulobs, gamojanmrTelebis 
dros ki _ eds klebulobs, magram ufro nela klebulobs, vidre lei-
kocituri reaqciis Semcirebis siCqare.

organizmSi mimdinare nebismier anTebiT process Tan axlavs plaz-
mis cilebis sinTezis gadideba (e.w. „mwvave fazis cilebi“), maT Soris 
fibrinogenis  sinTezisa, romelic xels uwyobs eriTrocitebisgan 
„svetis“ warmoqmnas da Sesabamisad, aCqarebs eds-s. amitom eds-is 
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gansazRvra klinikur praqtikaSi xSirad gamoiyeneba anTebis arsebo-
bis dasamtkiceblad iseTi qronikuli daavadebebis diagnozis dasmis 
dros, rogoricaa revmatuli arTriti, kronis daavadeba, wylulovani 
koliti. eds-is gansazRvra daavadebis stadiis  (gamwvaveba an remisia) 
dadgenisa da mkurnalobis efeqturobis gansazRvris saSualebas 
iZleva.

organizmSi mimdinare nebismier infeqciur daavadebaze organizmi 
antisxeulebis (imunoglobulinebis) produqciis momatebiT reagirebs. 
sisxlSi imunoglobulinebis momatebuli koncentracia  eriTroc-
itebis agregaciis gadidebis  da „svetis“ warmoqmnis erT-erTi mize-
zia.  amitom  yvela infeqciur daavadebas SesaZloa Tan axldes eds-is 
momateba. amasTan, eds-is momatebiT  baqteriuli infeqciebi ufro 
xSirad vlindeba, vidre virusuli infeqciebi. gansakuTrebulad 
maRali eds axasiaTebs qronikul infeqciebs (baqteriuli endokar-
diti). eds-is ganmeorebiTi gamokvleva infeqciuri procesis mimdi-
nareobis dinamikisa da mkurnalobis efeqturobis Sefasebis SesaZle-
blobas iZleva.

avTvisebiani simsivnis sxvadasxva formiT daavadebul avadmyofTa 
umravlesobas eds momatebuli aqvs. Tumca, eds-is momateba yvela 
pacients rodi SeeniSneba. amitom eds-is gansazRvra ar gamoiyeneba 
onkologiuri daavadebis  diagnostirebisaTvis. magram anTebiTi an 
infeqciuri daavadebis ar arsebobisas eds-is mniSvnelovani momateba 
(75 mm/sT-ze meti) eWvs  aCens avTvisebiani simsivnis arsebobis Ses-
axeb. eds-is gansakuTrebulad gamokveTili gadideba (60-80mm/sT) dam-
axasiaTebelia paraproteinemiuri hemoblastozebisaTvis (mielomuri 
daavadeba, veldenstremis daavadeba). mielomuri daavadeba Zvlis tvi-
nis avTvisebiani daavadebaa, romlisTvisac damaxasiaTebelia plazmis 
ujredebis ukontrolo proliferacia, romelic Zvlebis daSlasa 
da ZvlebSi tkivils iwvevs. atipuri plazmuri ujredebi asinTe-
zebs paTologiuri imunoglobulinebis (paraproteinebis) uzarmazar 
raodenobas, rac zians ayenebs normalur antisxeulebs. parapro-
teinebi aZlierebs  eriTrocitebis „svetebis“  warmoqmnas da adidebs 
eds-s. eds-is gadideba SeeniSneba  limfuri kvanZebis avTvisebiani daa-
vadebiT daavadebul TiTqmis yvela avadmyofs  (hojkinis daavadeba). 

qsovilebis dazianebiT mimdinare rig daavadebebs Tan axlavs eds-
is momateba. magaliTad, miokardis infarqti iwvevs miokardis daziane-
bas. am dazianebaze organizmis aRdgeniTi pasuxi  cilebis (maT Soris,  
fibrinogenis) sinTeziT gamoixateba, rac aZlierebs eriTrocitebis 
agregacias da eds-is zrdas iwvevs. analogiur situaciasTan gvaqvs 
saqme mwvave destruqciuli pankreatitis dros.
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eriTrocitebis daleqvis siCqaris  
Semcirebis mizezebi

eds-is daqveiTeba klinikur praqtikaSi bevrad ufro iSviaTad 
gvxvdeba, vidre misi momateba.  eds-is daqveiTebas didi klinikuri 
mniSvneloba aqvs. yvelaze ufro xSirad eds-is daqveiTebas adgili 
aqvs eriTremiisas, reaqciuli eriTrocitozebisas (eriTrocitebis 
raodenobis gadideba), sisxlis mimoqcevis gamokveTili ukmarisobisas, 
namglisebrujreduli anemiisas   (ujredebis forma xels uSlis „sve-
tis“ warmoqmnas),  meqnikuri siyviTlis dros (savaraudod, es dakav-
Sirebulia sisxlSi naRvlis mJavebis dagrovebasTan).

eds-is gansazRvra panCenkovis meTodiT

samuSaos mizani:

eriTrocitebis daleqvis siCqaris (eds) gansazRvris meTodikis 
gacnoba. eds-is gansazRvra gamosakvlev sisxlSi.

samuSaosTvis aucilebelia:

panCenkovis xelsawyo, saaTis mina, erTjeradi gamoyenebis nemsebi, 
natriumis citratis 5%-iani xsnari, spirti, bamba, iodis spirtxsnari. 

samuSaos msvleloba

1.	 gamovrecxoT panCenkovis kapilari natriumis citratis  
5%-iani xsnariT. es xsnari aviRoT kapilarSi niSnulamde 50  
an P-reaqtivi (zogierT kapilarze niSnuli 50-is nacvlad weria 
niSnuli P _ rusulad _ reaqtivi) da gamovaTavisufloT is saaTis 
minaze;

2.	 orjer aviRoT sisxli kapilarSi niSnulamde 0 an K (rusulad _ 
кровь, sisxli). gamovaTavisufloT sisxli saaTis minaze da Sevu-
rioT natriumis citratis xsnars;

3.	 gamovrecxoT kapilari natriumis citratiT. Semdeg imave kapila-
rSi aviRoT citratiani sisxli zustad niSnulamde 0 da movaTav-
soT StativSi mkacrad vertikalur mdgomareobaSi;

4.	 erTi saaTis Semdeg ganvsazRvroT ramdeni milimetriT daileqa 
eriTrocitebi. amisTvis gavzomavT manZils daleqili eriTroci-
tis zeda sazRvarsa da plazmis svetis zeda sazRvars Soris anu 
plazmis svetis sigrZes. es aris manZili, romelic gaiara dale-
qilma eriTrocitebma 1 saaTis ganmavlobaSi. am manZilis sidide 
warmoadgens eriTrocitebis daleqvis siCqaris maCvenebels. am 
sidides gamosaxaven siCqaris sazomi erTeuliT _ milimetr/saaTSi. 
eriTrocitebis daleqvis procesSi gamoyofen 3 fazas:
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1.	 agregacia _ eriTrocitebis svetis  pirveladi fragmentebis 
formirebis  faza;

2.	 sedimentacia _ eriTrocit-plazmis sazRvris Cqari warmoSobis 
faza anu eriTrocitebis svetis  formirebis faza;

3.	 gamkvriveba _ eriTrocitebis agregaciisa da sinjaris fskerze 
dalaqvis dasrulebis faza.

samuSao I.9. Trombocitebis raodenobis  
gansazRvra adamianis sisxlSi

sisxli Seicavs 180 . 109/l _ 320 . 109/l sisxlis firfitas 
(Trombocits).

samuSaos mizani:

sisxlSi Trombocitebis raodenobis gansazRvris meTodikis gac-
noba. Trombocitebis raodenobis gansazRvra gamosakvlev sisxlSi. 

samuSaosTvis aucilebelia:

mikroskopi, damTvleli kamera, edta (eTilendiamintetraZmarm-
Java, igive _ 2-Canacvlebuli natriumis marilis dihidrati), SeRebili 
meTilenis lurjiT, minis danayofebiani (graduirebuli) pipetebi 1 
ml-iani da 0,02 ml-iani, sinjara sigrZiT _ 10 sm da diametriT _ 1 sm; 
plazma, bamba, erTjeradi moxmarebis nemsebi-skarifikatorebi, spirti, 
iodis spirtxsnari.

samuSaos msvleloba

goriaevis kameraSi sinaTlis mikroskopis daxmarebiT xdeba SeRe-
bili Trombocitebis pirdapiri daTvla.
1.	 Trombocitebis dasaTvlelad 0,1 ml plazmas asxamen sinjaraSi, 

romelSic moTavsebulia 2 ml saRebavi da kargad SeanJRreven;
2.	 avseben goriaevis bades (ukve nacnobi wesiT) da mas 10 wuTiT deben 

svel kameraSi Trombocitebis daleqvis mizniT;
3.	 5 did diagonalurad ganlagebul kvadratSi iTvlian Tromboc-

itebis raodenobas;
4.	 Trombocitebis raodenobas 1 litr plazmaSi gansazRvraven 

formuliT:

	 a . 4000 . 20
Х = ___________ . 106

	 80
,
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sadac:
	 Х _ Trombocitebis raodenoba gamosakvlevi sisxlis 1 litrSi;
	 a _ 5 did (80 patara) kvadratSi daTvlili Trombocitebis 

raodenoba;
	 1/4000 mm3 _ erTi patara kvadratis moculoba; 
	 20 _ plazmis ganzavebis xarisxi; 
	 80 _ patara kvadratebis raodenoba.

samuSao I.10. venuri sisxlis Sededebis  
drois gansazRvra

samuSaosTvis aucilebelia: 

wylis abazana, wamzomi, `panCenkovis~ kapilarebi, qimiuri sinjar-
ebi, spirti, mSrali nemsi, bamba, iodis spirtxsnari, erTjeradi mox-
marebis nemsebi.

samuSaos mizani:

venuri sisxlis Sededebis drois gansazRvris meTodikis gacnoba. 
sisxlis Sededebis drois gansazRvra venur sisxlSi.

samuSaos msvleloba

1.	 mSrali nemsiT, uSpricod, idayvis venidan gamovuSvaT sisxlis 
pirveli wveTebi bambis tamponze;

2.	 or mSral minis sinjaraSi movaTavsoT, TiToeulSi, 1 ml (1 . 103 l) 
sisxli. sisxlis sinjarasTan Sexebis momentSi dauyovnebliv Cavr-
ToT wamzomi;

3.	 sisxliani sinjarebi 2 wuTiT movaTavsoT wylian abazanaSi 370C-ze;
4.	 ori wuTis Semdeg da Semdgom yovel 30 wamSi sinjarebi davxaroT 

45-600-iT. Tu sisxli ar Sededda, is sinjaris kedlebze daedineba. 
Sededeba damTavrebulad iTvleba maSin, roca sisxli ar gad-
moiRvreba sinjaridan misi Tavdayira gadabrunebis SemTxvevaSi. am 
momentSi wamzomi unda gamovrToT.

SeniSvna: sisxlis Sededebis dro gamoisaxeba wuTebSi (ori maCvene-
blidan saSualos gamoyvaniT). minis sinjaraSi venuri sisxlis Sed-
edebis drois sazRvrebi janmrTel adamianSi meryeobs 5-10 wuTis 
farglebSi.
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samuSao I.11. kapilaruli sisxlis Sededebis  
drois gansazRvra

samuSaos mizani:

kapilaruli sisxlis Sededebis drois gansazRvris meTodikis gac-
noba. kapilaruli sisxlis Sededebis drois gansazRvra.

samuSaos msvleloba

1.	 nemsi vuCxvlitoT TiTis baliSs, gamosuli sisxlis pirveli wveTi 
wesisamebr movwmindoT.

2.	 mSral kapilarSi aviRoT sisxlis sveti simaRliT 20-30 mm da Cavr-
ToT wamzomi.

3.	 davxaroT kapilari 30-450. Sededebis dasawyisad iTvleba is momenti, 
roca kapilaris daxrisas masSi SeiniSneba sisxlis moZraobis Senel-
eba da kapilaris SigniTa kedelze Cndeba mcireodeni Sededebuli 
sisxli. sisxlis moZraobis sruli SeCereba Seesabameba sisxlis 
srul Sededebas.

SeniSvna: kapilaruli sisxlis Sededebis dro normaSi Seesabameba: 
dasawyisi _ 30 wamidan 2 wuTamde; dasasruli _ 3-5 wuTi.

sur.7. sisxlis Sededebis sqema

fbg fibrini
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samuSao I.12. hemolizis movlenis Seswavla

hemolizi ewodeba eriTrocitebis gaxleCis Sedegad hemoglobinis 
gadasvlas plazmaSi. hemolizebuli sisxli gamWvirvalea. masSi mik-
roskopis qveS ar Cans eriTrocitebi, radgan isini daSlilia. Tavisi 
ZiriTadi funqciis _ sunTqvis funqciis Sesrulebis unars moklebuli 
hemolizebuli sisxli mavne gavlenas axdens organizmze.

I.12.1. eriTrocitebis hemolizis gansazRvra
klinikasa da laboratoriaSi eritrocitebis mdgomareobis dasax-

asiaTeblad erT-erT yvelaze martiv da sakmarisad mainformirebel 
xerxs hemolizuri zemoqmedebisadmi eriTrocitebis mdgradobis Ses-
wavla warmoadgens. hemolizi ewodeba sisxlis ujredis membranis 
mTlianobis darRvevas, rasac Tan sdevs ujredis SigTavsis gareT  
gamosvla da plazmaSi gadasvla. hemolizi in vitro gamoiwveva zemoq-
medebis farTo speqtriT. sisxlis, plazmis Sedgenilobis cvlilebis, 
normaluri metabolizmis da sxva saxis darRvevis pirobebSi hemoli-
zuri zemoqmedebisadmi eriTrocitebis mdgradoba maTi sicocxlisu-
narianobis mniSvnelovani maxasiTebelia.

samuSaos mizani:

hemolizis movlenis Seswavlis meTodikis gacnoba. hemolizis mov-
lenaze dakvirveba.

samuSaosTvis aucilebelia:

sasagne minebi, 0,1 n. qlorwyalbadis mJava, 0,1 n. NaOH-is xsnari, 
eTeri, distilirebuli wyali, natriumis qloridis 0,9% xsnari, 
erTjeradi moxmarebis nemsebi, bamba, spirti, iodis spirtxsnari.

samuSaos msvleloba

1.	 sasagne mina davdoT TeTr qaRaldze;
2.	 minaze davawveToT TiTo wveTi:

a) natriumis qloridis 0,9% xsnari;
b) distilirebuli wyali;
g) mJavebi;
d) fuZeebi;
d) eTeri.

3.	 TiToeul wveTs davamatoT sisxli da Cqara SevurioT.
yvela SemTxevisaTvis aRvniSnoT hemolizis arseboba-ararseboba.

SeniSvna: daskvnebSi avxsnaT, Tu ra aris hemolizis niSani da rasTan 
aris dakavSirebuli TiToeuli cdis Sedegi.
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sur. 8. sisxlis Srati hemolizis sxvadasxva xarisxiT

I.12.2. sxvadasxva saxis hemolizis Seswavla

samuSaos mizani:

sxvadasxva saxis hemolizis movlenis Seswavla cxovelis an adamia-
nis sisxlSi. 

samuSaosTvis aucileblia:

Stativi 5 sinjariT, pipetebi, fiziologiuri xsnari, distilire-
buli wyali, HCl-is 0,1 n. xsnari, amiakis 5%-iani sxnari, 5 ml adamianis 
an nebismieri cxovelis citratiani sisxli.

samuSaos msvleloba

1.	 StativSi CavdgaT 4 sinjara;
2.	 TiToeul sinjaraSi CavasxaT 3 ml Sesabamisad:
3.	 pirveli sinjaraSi _ fiziologiuri xsnari,
4.	 meore sinjaraSi _ distilirebuli wyali,
5.	 mesame sinjaraSi _ HCl-is 0,1 n. xsnari,
6.	 meoTxe sinjaraSi _ amiakis 5%-iani sxnari;
7.	 mexuTe sinjaraSi gvaqvs citratiani sisxli;
8.	 oTxive sinjaraSi pipetiT CavamatoT 2-2 wveTi me-5 sinjaris 

SigTavsidan;
9.	 mexuTe sinjaraSi darCenili sisxli erTi saaTiT movaTavsoT 

macivris sayinuleSi;
10.	erTi saaTis Semdeg sinjara gamovitanoT sayinuledan da gavadnoT 

cxelwylian WiqaSi;
11.	SevadginoT samuSaos oqmi;
12.	davaTvalieroT xuTive sinjara da SevadaroT Sedegebi;
13.	aRvniSnoT hemolizis arseboba an ararseboba xuTive sinjaraSi;
14.	aRvweroT hemolizis meqanizmi TiToeul sinjaraSi.
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samuSao I.13. sisxlis jgufebis gansazRvra

sisxlis jgufis gansazRvrisTvis iyeneben standartul hemomaglu-
tinirebel Sratebs I, II da III da TiToeul Sratis wveTSi SeaqvT gamo-
sakvlevi sisxlis mcire raodenoba. aglutinaciis arseboba miuTiTebs 
mocemuli Sratis aglutininis Sesabamisi aglutinogenis arsebobaze 
gamosakvlevi piris eriTrocitebSi (sur. 9). aglutinaciis ararseboba 
mowmobs imaze, rom am Sratis aglutininis Sesabamisi aglutinogeni 
sakvlevi sisxlis eriTrocitebSi ar aris. 

samuSaos mizani:

sisxlis jgufebis gansazRvris meTodikis gacnoba da gamosakvlevi 
sisxlis jufis gansazRvra.

samuSaosTvis aucilebelia: 

sasagne minebi, I, II da III jgufis ori sxvadasxva seriisa da titris 
standartuli hemomaglutinirebeli Srati, erTjeradi gamoyenebis 
nemsebi, bamba, spirti, iodis spirt_xsnari, natriumis qloridis izo-
osmosuri xsnari.

samuSaos msvleloba

1.	 sufTa sasagne minaze an faifuris planSetze, romelzec miTiTebu-
lia sisxlis jgufebi davawveToT I, II da III jgufis Sratis TiTo wveTi 
(awveTeben ori gansxvavebuli seriis Srats, romlebic erTmaneTi-
sagan gansxvavdeba aglutinin-antisxeulebis SemcvelobiT). sasagne 
minis gamoyenebisas Sratebis ganlagebas cifrebiT aRniSnaven.

2.	 Sratis TiToeuli wveTis axlos davawveToT gamosakvlevi sisxlis 
mcire raodenoba (Sratis wveTis zoma daaxloebiT 10-jer unda 
aRematebodes gamosakvlevi sisxlis wveTis zomas). 

3.	 Sratis wveTi SevurioT  sisxlis wveTs sasagne minis sxvadasxva 
wvetiT, planSeti SevanjRrioT da erTi wuTis ganmavlobaSi dav-
tovoT magidaze uZravad.

4.	 erTi wuTis Semdeg planSeti ganuwyvetliv vanjRrioT 5 wuTis 
ganmavlobaSi.

5.	 aglutinaciis dawyebis Sesabamisad (magram ara uadres 3 wuTisa) am 
wveTebs davumatoT TiTo wveTi natriumis qloridis izoosmosuri 
xsnari. amasobaSi ganuwyvetliv ganvagrZoT sasagne minis SenjR-
reva da dakvirveba 5 wuTis ganmavlobaSi miuxedavad imisa, rom, 
Cveulebriv, aglutinacia iwyeba pirveli 30 wamis ganmavlobaSi.

6.	 5 wuTis Semdeg makroskopulad (TvaliT) ganvsazRvroT aglutina-
ciis arseboba an ararseboba yovel wveTSi.

SeniSvna: a) yoveli SratisaTvis erTi seriis Sedegebi unda emTx-
veodes meore seriis Sedegebs.
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b) sisxlis jgufis gansazRvra unda Catardes SenobaSi, sadac sak-
marisi ganaTebaa da temperatura 15-dan 250C-mdea.

g) aRvniSnoT Tu romel wveTebSi moxda aglutinacia.
d) daskvnebSi aRvniSnoT, romel jgufs ekuTvnis gamosakvlevi sisxli.

sur. 9. sisxlis jgufebis gansazRvra

gamosak
vlevi

sisxlis
jgufi

jgufis standartul 
SratebTan reaqciis Sedegi

O αβ (I)	 A β (II)	 B α (III)

O αβ (I) jgufis gamosakvlevi sisxli

O (I)

A (II)

B (III)

AB (IV)

kontroli AB (IV)  jgufis 
SratiT 

standartuli Sratebi
O αβ (I)	 A β (II)	 B α (III)

standartuli eriTrocitebi

O (I)	 A (II)	 B (III)

A β (II) jgufis gamosakvlevi sisxli

standartuli Sratebi
O αβ (I)	 A β (II)	 B α (III)

standartuli eriTrocitebi

O (I)	 A (II)	 B (III)

standartuli Sratebi
O αβ (I)	 A β (II)	 B α (III)

standartuli eriTrocitebi

O (I)	 A (II)	 B (III)

standartuli Sratebi
O αβ (I)	 A β (II)	 B α (III)

standartuli eriTrocitebi

O (I)	 A (II)	 B (III)

B α (III) jgufis gamosakvlevi sisxli AB (IV) jgufis gamosakvlevi sisxli

kontroli AB 
(IV)  jgufis 
SratiT 

1	 2
dadebiTi reaqcia	        uaryofiTi reaqcia

	 I(0)	 II(A)	 III(b)

I(0)	

II(A)	

III(B)

IV(AB)

 
samuSao I.14. rezus-faqtoris gansazRvra

eriTrocitebi A da B aglutinogenebis garda Seicavs aglutinogen 
rezus-faqtors. sisxli, romelic Seicavs Rh-faqtors, rezus-dadebiT 
sisxlad iwodeba. xolo sisxls, romelic ar Seicavs Rh-faqtors rezus-
uaryofiT sisxls uwodeben. adamianis sisxlSi ar arsebobs Rh-faqto-
ris antisxeuli, is sisxlSi gamomuSavdeba mxolod im SemTxvevaSi, Tu 
Rh-uaryofiTi sisxlis mqone recipients Seuyvanen Rh-dadebiT sisxls. 
gamomuSavebuli rezus-antisxeulebi organizmSi inaxeba, ris gamo, Rh-
dadebiTi sisixlis ganmeorebiTi gadasxmis dros, sisxlSi warmoiSoba 
aglutinaciis reaqcia, rasac Tan axlavs paTologiuri mdgomareobis gan-
viTareba. adamianebis 85% Rh-dadebiTi sisxli aqvs. Rh-faqtoris gansaz-
Rvra iseve aucilebelia, rogorc adamianis sisxlis jgufis dadgena.

sisxlis rezus faqtoris gansazRvrisaTvis iyeneben specialur 
Sratebs, romlebic sisxlis imave jgufs miekuTvneba, romelic moce-
mul avadmyofs aqvs da Seicavs antirezus-antisxeulebs.

pirveli xerxi

samuSaosTvis aucilebelia:

petris jami, ori seriis  antirezus-Sratebi da standartuli  
AB(IV) Srati, minis wkiri, wylis abazana da wamzomi.
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samuSaos msvleloba 

1.	 faifuris jamSi (planSeti) awveTeben antirezus-Sratis TiTo 
wveTs 6 adgilas (3- erTi seriisa da 3-meore seriisa) da kidev erT 
adgilas standartuli Sratis erT wveTs AB(IV), romelic ar Seicavs 
rezus-antisxeulebs (arasfecifikuri aglutinaciis kontroli).

2.	 Sratis yoveli seriis pirvel wveTs amateben gamosakvlevi 
eriTrocitebis erT wveTs.

3.	 yoveli seriis meore wveTs amateben erT wveT sakontrolo 
rezus-dadebiT eriTrocitebs.

4.	 yoveli seriis mesame wveTs amateben erT wveT sakontrolo 
rezus-uaryofiT eriTrocitebs.

5.	 sakontrolo wveTs AB (IV) SratiT, amateben sakvlevi eriTroc-
itebis erT wveTs.

6.	 wveTebs Seureven da Semdeg faifuris jams aTavseben  wylis 
abazanaSi 46-480 temperaturaze 10 wuTis ganmavlobaSi.

Sedegs akvirdebian wylis abazanidan jamis amoRebis Semdeg. eriTroc-
itebi, romlebmac antirezus-SratTan  aglutinacia ganicada _ rezus-
dadebiTi eriTrocitebia; eriTrocitebi, romlebmac antirezus-Srat-
Tan aglutinacia ar ganicada _ rezus-uaryofiTi eriTrocitebia. sakon-
trolo wveTSi AB (IV) SratiT, SratTan aglutinacia ar unda moxdes.

meore xerxi

samuSaosTvis aucilebelia:

sinjara, standartuli reagenti, fiziologiuri xsnari, wamzomi.

samuSaos msvleloba

1.	 sinjaris fskerze aTavseben sakvlevi sisxlis erT wveTs da 
standartuli  reagentis erT wveTs da SeanjRreven.

2.	 sinjaras daacoben sacobs, horizontalurad deben magidaze da 
xelis mtevniT „agoraveben“ aranakleb 3 wuTisa, raTa SigTavsi kedle-
bze CamoiRvaros.

3.	 amateben 2-3 ml fiziologiur xsnars, daacoben sacobs da 2-3-
jer mSvidad gadaayiraveben.

Sedegi: sinaTlis Suqze Tuki Cans msxvili marcvlebi, es niSnavs, 
rom moxda aglutinacia da Sesabamisad, sisxli rezus-dadebiTia. Tuki 
sinjaraSi erTgvarovani vardisferi siTxea marcvlebis gareSe, maSasa-
dame, aglutinacia ar moxda, sisxli rezus-uaryofiTia.

SeniSvna: sisxlis jgufisa da rezus faqtoris gansazRvra  unda 
moxdes erTdroulad ori sxvadasxva eqim-laborantis mier. Tu Sede-
gebi emTxveva, maSin Caiwereba avadmyofis istoriis satitulo gverdze. 
aucilebelia  sityvieri Canaweris arseboba (mag. rezus-dadebiTi, Rh+). 
aqve daismis eqim-laborantis xelmowera da da gamokvlevis TariRi.
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Tavi II. 

gulis fiziologia 

gulis muSaobas Tan axlavs fizikuri movlenebi, romlebsac gulis 
moqmedebis garegan gamovlinebebs uwodeben. am movlenebis gamokvle-
viT SesaZlebelia informaciis miReba gulis mdgomareobisa da misi 
calkeuli funqciuri Taviseburebis Sesaxeb. gulis funqciuri mdgo-
mareobis Sesaswavlad yvelze didi informaciis momcemia iseTi gamov-
linebebi, rogoricaa: gulis tonebi, meqanikuri moZraobebi gulis 
SekumSvis dros, sisxlis moZraoba gulis RruebSi, bioeleqtruli 
movlenebi da sxva. es maCveneblebi gulis moqmedebis xarisxobriv 
da raodenobriv maxasiaTeblebs warmoadgens da farTod gamoiyeneba 
fiziologiasa da klinikur praqtikaSi. 

samuSao II.1. gulis izolaciis meTodika  
Straubis mixedviT 

bayayis guli sami ganyofilebisgan Sedgeba. masSi ganarCeven venur 
sinuss, or winagulsa da erT parkuWs.

fiziologiur da farmakologiur cdebSi gamoiyeneba bayayis 
izolorebuli guli Straubis meTodikis mixedviT, romelic warmoad-
gens gulis izolirebul parkuWs, anu venuri sinusi da winagulebi 
gamoiricxeba perfuziisgan.

samuSaos mizani:

bayayis gulis izolaciis Straubis meTodikis aTviseba. bayayis 
gulis muSaobis gacnoba. 

samuSaosTvis aucilebelia:

bayayi, saoperacio dafa bayayis fiqsaciisaTvis, kanula, liga-
turebi, universaluri Stativi, komografi, saoperacio instru-
mentebis nakrebi, engelmanis qanCi serfiniT, ringeris xsnari.

samuSaos msvleloba

1.	 bayays movaciloT Tavis tvini, davungrioT zurgis tvini.
2.	 bayayi movaTavsoT saoperacio dafaze mucliT zeviT da misi 

TaTebi davafiqsiroT qinZisTavebiT (sur.10);
3.	 makratliT amovaWraT qsovilis naWeri ise, rom misi mwvervali mde-

bareobdes muclis SuaSi, fuZe ki _ qveda ybis qveS;
4.	 makratlis piri SeviyvanoT bayayis sxeulSi da Zalian frTxilad, ise, 

rom guli ar davazianoT, qsovili gamovyoT gulmkerdis Zvlisgan;
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5.	 	pinceti CavWidoT perikards gulis mwvervalis doneze da 
gavWraT perikardi. am gziT gulis gaSiSvlebis Semdeg, vipovoT 
da gadavWraT gulis sazRudi;

6.	 	gaSiSvlebul guls periodulad vapkuroT ringeris xsnari, gulis 
gaSrobis Tavidan asacileblad;

7.	 	davaTvalieroT da CavixatoT gulis wina da ukana zedapirebi;

8.	 	CaviniSnoT venuri sinusis, winagulebisa da parkuWis SekumSvisa 
da modunebis Tanmimdevroba;

9.	 	movaxdinoT aortis orive rkalis safuZvliani preparireba, maT 
qveS davdoT ligatura da gadavkvanZoT isini rac SeiZleba guli-
dan Sors;

10.	mesame ligatura davadoT aortis bolqvTan;

11.	mWreli makratliT gavWraT aortis marcxena rkalis kedeli da 
sisxlZarRvSi SeviyvanoT ringeris xsnariani kanula, frTxilad 
SevwioT da SeviyvanoT is parkuWis RruSi (parkuWSi kanulis 
Sesvlis maCvenebelia masSi ringeris xsnaris moZraoba parkuWis 
yoveli sistolisas);

12.	kanula parkuWidan rom ar gamovardes, davamagroT mis yelze 
Zafis moWeriT, romelic winaswar unda gvqondes Sedebuli aor-
tis bolqvis qveS;

13.	bayayis guli cotaTi zeviT amovwioT kanuliT da guli amovWraT 
organizmidan. amasTan, venuri sinusi amovWraT RviZlis nawilTan 
erTad (venuri sinusi ar davazianoT!);

14.	kanula izolirebili guliT davamagroT Stativis momWerSi;

15.	parkuWis mwvervali serfinisa da Zafis meSveobiT davakavSiroT 
qanCs, kimografze gulis SekumSvebis grafikuli registraciisaTvis;

16.	CaviweroT izolirebuli gulis SekumSvebi kimografze.

sur. 10. bayayis gulis gaSiSvlebis (preparirebis) operaciis etapebi

1	 2	 3	 4
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samuSao II.2. gulis ciklis fazebisa da gulis sxvadasxva  
ganyofilebis avtomatiis Seswavla bayayis gulze  

(staniusis cda)

guls, Tavad masSive aRmocenebuli impulsebis gavleniT, riT-
muli SekumSvis unari gaaCnia. am Tvisebas avtomatias uwodeben 
da dakavSirebulia gulis gamtar sistemasTan anu gulis atipur 
kunTebTan. 

atipuri muskulatura ganTavsebulia gulis sxvadasxva gan-
yofilebaSi da avtomatiis gansxvavebuli xarisxi gaaCnia. bayayis 
gulSi ganarCeven: remarkis kvanZs, romelic mdebareobs venur 
sinussa da winagulebs Soris (gaaCnia yvelaze didi avtomoatiis 
unari da warmoadgens ritmis wamyvans); bidderis kvanZs _ moTvsebu-
lia winagulTaSoris ZgideSi parkuWis sazRvarTan da misgan gamo-
dis atipuri kunTebis boWkoebi (e.w purkines boWkoebi); dogelis 
kvanZebs _ mdebareobs bidderis kvanZis qveviT, misgan gamomaval 
nervul Reroebze.

TiToeuli kvanZis rolisa da maT Soris kavSirebis Seswavla xdeba 
ligaturebis dadebis gziT (staniusis cda).

samuSaos mizani:

gulis atipuri qsovilis avtomatiis Seswavla.

samuSaosTvis aucileblia:

saoperacio dafa, saoperacio intsrumentebis nakrebi, univr-
saluri Stativi, engelmanis Camweri qanCi, kimografi, eleqtrosaaTi, 
ringeris xsnari, legaturebi. kvlevis obieqti _ bayayi.

samuSaos msvleloba:

1.	 danadgari avawyoT sur.11.a-ze mocemuli sqemis mixedviT;
2.	 bayays davungrioT Tavisa da zurgis tvini da gadaviyvanoT uZrav 

mdgomareobaSi;
3.	 bayayi gadavitanoT saoperacio dafaze, movaTavsoT zeviT mimar-

Tuli mucliT da TaTebi davamagroT qinZisTavebiT (sur.10);
4.	 pinceti CavWidoT mkerdis Zvlis maxvilisebr wanazards, mis qveS 

makratliT gavWraT kani da gulis ubanSi amovWraT gulmkerdis 
kedlis wina zedapiri;

5.	 frTxilad, ise, rom guli rom ar davazianoT, gavWraT perikardi;
6.	 saoperacio dafa, bayayianad, davamagroT Stativze;
7.	 qanCi davayenoT horizontalur mdgomareobaSi;
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sur. 11 

a) bayayis gulis SekumSvis grafikuli registaraciis danadgaris sqema

1 _ qanCi;
2 _ saweri kalami;
3 _ kimografi;
4 _ drois sazomi
     eleqtrosaaTi

1

2 3

4

b) kimografi

kimografis sqema (cuntcis tipis 
kimografi):
1 _ sadgami
2 _ doli
3 _ saaTis meqanizmi
4 _ samagri 
5 _ friqciuli wamyvani diski
6 _ firfita
7 _ muxruWi
8 _ gasaRebi
9 _ gamSvebi qanCi
10 _  Camweri

1

7

9

3
8

45

6

2

10

g) Camweri (engelmanis) qanCis gadidebuli gamosaxuleba:

1 2

3

4

1 _ saweri kalami; 2 _ saweri kalmis metaluri kapilari; 
3 _ rezinis baloni; 4 _ pipetis SuSis daboloeba.
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d) bayayis gulis SekumSvebis Canaweri _ mrudi

1

2 3

4

1 _ winagulebis sistola; 2 _ parkuWis sistola;  3 _ parkuWis muskulaturis 
modunebis periodi; 4 _ gulis saerTo diastola.

8.	 serfiniT movuWiroT gulis parkuWs. am dros guli amoiwevs gulm-
kerdis Rrudan. gulis ukana zedapirze movZebnoT da gadavWraT 
lagami, romelsac SeuZlia SezRudos qanCis moZraoba da xeli 
SeuSalos Caweris process;

9.	 engelmanis qanCis Camweri mivadoT kimografis qaRalds;
10.	CavrToT kimografi da eleqtrosaaTi da daviwyoT gulis SekumS-

vebis registracia da drois Cawera. gamoSrobisagan dacvis mizniT, 
guls periodulad vapkuroT ringeris xsnari;

11.	roca davrwmundebiT, rom kardiograma sufTad da gamokveTilad 
iwereba, Cawera ganvagrZoT Cqar reJimze; 

12.	gulis SekumSvebis sawyisi donis registraciis Semdeg gadavideT 
cdis meore nawilze _ gulis sxvadasxva ganyofilebis avtomatiis 
Seswavlaze. amisaTvis, wvrili pincetis meSveobiT davdoT liga-
tura (sur.12.1,2) winagulis sinusur midamoSi Rru venebis Sesar-
Tavis qveS da msubuqad gavkvanZoT Raris gaswvriv;

sur. 12. gulis sxvadasxva ganyofilebis avtomatiis Seswavla staniusis  
ligaturis meSveobiT

1 2 3 4

1. pirveli ligaturis dadeba venur sinusze;
2. meore ligaturis dadeba winagulebsa da parkuWebs Soris; 

3. gulis xedi meore ligaturis dadebis Semdeg;  
4. gulis mwvervalis mokveTa.
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13.	aseTive Tavisufali (gaukvanZavi) ligatura davdoT winagulebsa 
da parkuWs Soris arsebul RarSi (sur.12.2,3);

14.	CavrToT kimografi da eleqtrosaaTi da gavkvanZoT pirveli liga-
tura, riTac venur sinuss gamovacalkavebT winagulisgan. am dros 
venuri sinusi ganagrZobs SekumSvas, xolo winagulebi da parkuWi 
Cerdeba;

15.	Caweris Seuwyvetlad gavkvanZoT meore ligatura winagulebsa 
da parkuWs Soris. xSirad, am gakvanZvidan ramdenime wamis Semdeg 
parkuWi SekumSvas ufro neli ritmiT iwyebs. am SeumSvis kimo-
grafis qaRaldze registracia SesaZlebelia (sur.13);

16.	Semdeg parkuWze, mis mwvervalTan axlos, davdoT mesame ligatura. 
Cveulebriv, amis Semdeg mwvervali ar ikumSeba;

17.	imaSi dasarwmuneblad, rom gulis mwvervals SenarCunebuli aqvs 
SekumSvis unari, is movaWraT (sur.12.4.) da movaTavsoT sasagne 
minaze, romelzec ringeris xsnaris erTi wveTia dawveTebuli da 
gavaRizianoT maxvili saoperacio nemsiT, SeiniSneba reaqcia;

sur. 13. staniusis mixedviT bayayis gulze pirveli (a), meore (b) ligaturis 
dadebis Semdeg gulis SekumSvebis grafikuli registraciis mrudi. isriT 

naCvenebia ligaturebis dadebis momentebi.

a

b

18.	SevadginoT samuSaos oqmi;
19.	oqmSi CavixatoT bayayis gulis SekumSvebis registraciis danad-

garis sqema, gulis anatomiis sqema da masze movniSnavT staniusis 
ligaturebis dadebis adgilebi;

20.	kimografis qaRaldidan amovWraT da oqmSi CavakraT miRebuli kar-
diograma da masze aRvniSnoT gulis ciklis fazebi;

21.	drois maCveneblebiT gamovTvaloT gulis ciklisa da misi fazebis 
xangrZlivoba;

22.	ganvsazRvroT gulis sxvadasxva ganyofilebis SekumSvebis sixSire 
ligaturebis dadebamde da mis Semdeg;

23.	miRebuli Sedegebis mixedviT SevadginoT ligaturebis dadebis 
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Semdeg gulis sxvadasxva ganyofilebis SekumSvebis sixSiris cvli-
lebis amsaxveli cxrili;

24.	aRvweroT gulis mwvervalis mdgomareoba gulidan misi mokveTisa 
da gaRizianebis Semdeg;

25.	ganvsazRvroT, gulis ciklis romeli fazebia cdaSi daregistri-
rebuli, rogoria gulis ciklisa da misi fazebis xangrZlivoba; ra 
mniSvneloba aqvs gulis gamtari sistemis kvanZebs da gulis romel 
struqturebs axasiaTebs avtomatia.

samuSao II.3. adamianis gulis ciklis xangrZlivobis
 gansazRvra pulsis mixedviT

samuSaos mizani:

adamianis gulis ciklis xangrZlivobis gansazRvra pulsis 
sxvadasxva xerxiT daTvlis pirobebSi.

samuSaosTvis aucilebelia:

wamzomi. kvlevis obieqti _ adamiani.

samuSaos msvleloba:

1.	 movZebnoT pulsi sakuTar an kolegis sxivis arteriaze;
2.	 davTvaloT pulsuri dartymis raodenoba 5 wamis ganmavlobaSi da 

igive gavimeoroT ramdenjerme 3 wuTis manZilze;
3.	 gulis erTi ciklis xangrZlivobis dasadgenad 5 gavyoT TiToeul 

napovn ricxvze, gamovTvaloT gulis ciklis saSualo xangrZlivoba 
daTvlis yovel 5 wamSi;

4.	 Semdeg daviTvaloT pulsuri dartymis raodenoba erTi wuTis gan-
mavlobaSi, uwyvetad;

5.	 60 gavyoT napovn ricxvze da vipovoT gulis ciklis saSualo 
xangrZlivoba;

6.	 SevadginoT samuSaos oqmi;
7.	 aRvniSnoT, aris Tu ara gulis ritmis ciklis xanrgZlivoba gansx-

vavebuli sxvadasxva xerxiT daTvlis dros;
8.	 ganvsazRvroT, SeiniSneba Tu ara gulis ciklis ariTmia da ramde-

nad icvleba am dros gulis ciklis xangrZlivoba;
9.	 mivuTiToT, ra upiratesoba aqvs pulsis wyvetilad (yovel 5 wamSi) 

daTvlis gziT gulis ciklis xangrZlivobis gansazRvris meTodikas 
pulsis erT wuTSi uwyvetad daTvlis meTodikasTan SedarebiT.
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samuSao II.4. adamianis pulsis gamokvleva mosvenebis 
dros da fizikuri datvirTvis Semdeg

samuSaos mizani:

fizikuri datvirTvisadmi pulsis sixSiris damokidebulebis 
Seswavla.

samuSaosTvis aucilebelia:

wamzomi an wamis isriani saaTi. kvlevis obieqti _ adamiani.

samuSaos msvleloba

1.	 sxivis arteriisa da winamxris qveda mesamedis palpaciiT ganvsazRv-
roT gulis cemis raodenoba wuTSi;

2.	 pulsi davTvaloT xelaxla:
		  a) adgilze 2-wuTiani sirbilis Semdeg;
		  b) sirbilis Semdgom 5-wuTiani mosvenebis Semdeg;
3.	 SevadginoT samuSaos oqmi;
4.	 miRebuli Sedegebi CaviweroT oqmSi;
5.	 avxsnaT fizikuri datvirTvis Sedegad ganviTarebuli pulsis six-

Siris cvlilebis mizezi da meqanizmi.

samuSao II. 5. pulsis sixSiris xangrZlivi uwyveti
registracia pulsotaqometris meSveobiT

gulis muSaobasTan dakavSirebul arteriis kedlis riTmul rxevas 
arteriul pulss uwodeben. saSualo asakis janmrTel adamianSi, mos-
venebul mdgomareobaSi, pulsis sixSire meryeobs wuTSi 70-80 dar-
tymis farglebSi. is SeiZleba Seicvalos gul-sisxlZarRvTa sistemis 
funqciuri mdgomareobis mixedviT da damokidebulia sqesze, asakze, 
fizikur datvirTvaze, sxeulisa da geremos temperaturaze. pulsis 
sixSiris gaiSviaTebas saSualo normaze dabla bradikardia ewodeba, 
xolo gaxSirebas _ taqikardia. klinikur pirobebSi (operacia, funqci-
uri cdebi da a.S) zogjer saWiro xdeba pulsis sixSiris xangrZlivi 
ganuwyveteli gazomva. 

pulsis sixSiris xangrZlivi ganuwyveteli gazomva taqometris 
saSualebiT dafuZnebulia imaze, rom sistolis dros, sakvlev organoSi 
sisxlis yoveli ulufis Sesvlisas, am organoSi gamavali sinaTlis 
raodenoba mcirdeba, rac fotoeleqtrul gadamcemze fotonakadis 
rxevas iwvevs. TiTis fotoeleqtruli gadamcemi Sedgeba naTurisa da 
fotowinaRobisgan, maT Soris aTavseben gamosacdeli piris TiTs. 

zogierTi tipis pulsotaqometrs aqvs e.w. gamomyvani mowyobiloba, 
romelic saSualebas iZleva pulsotaqometri davukavSiroT registra-
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tors (saxeldobr, eleqtrokardiografs). es SesaZlebels xdis ara 
mxolod vizualurad davakvirdeT pulsis rxevas pulsotaqometris 
isriT aRWurvili indikatoriT, aramed vawarmooT maCveneblis ganu-
wyveteli registracia.

samuSaos mizani

pulsis sixSiris xangrZlivi ganuwyveteli registraciis meTodi-
kis gacnoba; pulsis sixSiris registracia sxvadasxva fiziologiur 
pirobebSi.

samuSaosTvis aucilebelia:

pulsotaqometri fotoeleqtruli gadamcemiT, eleqtrokardio-
grafi. kvlevis obieqti _ adamiani.

samuSaos msvleloba

1.	 damiwebuli pulsotaqometri SevaerToT denis wyarosTan da 3 
wuTi davelodoT gaxurebas;

2.	 pulsotaqometrze davayenoT gamaZlierebeli, pulsis gansazRvris 
Skala da davabalansoT;

3.	 vTxovoT gamosacdel pirs, rom xeli gaunZrevlad dados magidaze, 
romelic mdebareobs misi gulis doneze dabla;

4.	 TiTis fotoeleqtruli gadamcemi davamagroT sacdeli piris 
TiTis falangaze ise, rom frCxili mimarTuli iyos naTurisaken, 
xolo TiTis baliSi _ fotowinaRobisaken.

5.	 gavzomoT pulsi sacdeli piris mosvenebul mdgomareobaSi 
yofnisas;

6.	 vTxovoT sacdel pirs, rom Rrmad CaisunTqos da Rrmad amoisunTqos. 
aRvniSnoT pulsis sixSiris cvlileba CasunTqvisa da amosunTqvis 
dros;

7.	 Semdeg sacdel pirs vTxovoT, rom gaakeTos 20 Cajdoma (buqni), win 
gaSverili xelebiT, 30 wamis ganmavlobaSi;

8.	 gavzomoT pulsis sixSire fizikuri datvirTvis Semdeg uceb da 
datvirTvidan yoveli 30 wamis Semdeg 3-5 wuTis ganmavlobaSi.

9.	 SevadginoT samuSaos oqmi;
10.	aRvricxoT: pulsis sixSire mosvenebul mdgomareobaSi; 
11.	miRbuli maCvebelebi SevadaroT Rrma CasunTqvisa da Rrma amo-

sunTqvis dros daregistrirebul pulsis sixSires;
12.	 SevadaroT mosvenebul mdgomareobaSi da fizikuri datvirTvis 

Semdeg daregistrirebuli pulsis sixSireebi; 
13.	CaviniSnoT fizikuri datvirTvis Semdeg pulsis sixSiris aRdgenis 

dro; 
14.	Cawerili mrudis mokle monakveTze aRvniSnoT gulis ciklis romel 

fazas Seesabameba pulsis mrudis aRmasvla da romels _ daRmasvla.
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samuSao II.6. adamianis gulis tonebis Seswavla

samuSaos mizani:

gulis muSaobisas warmoSobili bgeriTi movlenebis Seswavla.

samuSaosTvis aucilebelia:

fonendoskopi an stetoskopi, spirti, bamba, gulis tonebis audio 
Canaweri. 

samuSaos msvleloba

1.	movisminoT adamianis gulis tonebis Canaweri.
2.	fonendoskopis saSualebiT movisminoT gulis muSaobisas aRmoceneb-

uli bgeriTi movlenebi gulis mwvervalis biZgis midamoSi fonen-
doskopis midebiT (gulmkerdze, meore neknTaSua sivrceSi gulmker-
dis Zvlis marjvena da marcxena mxares).

3.	vTxovoT gamosakvlev pirs gaakeTos 20 Cajdoma (buqni) 30 wamis 
ganmavlobaSi.

4.	kvlav movisminoT gulis muSaobisas warmoSobili bgeriTi movlenebi.
5.	aRvniSnoT gulis tonebSi fizikuri datvirTvis Sedegad warmoSo-

bili cvlilebebi.

samuSao II.7. eleqtrokardiografia

eleqtrokardiogarafia warmoadgens momuSave gulis bioele-
qtruli potencialebis registraciis meTods. am potencialebis 
registraciis Sedegad warmoqmnil mruds eleqtrokardiograma ewo-
deba. eleqtrokardiograma Sedgeba 5 kbilisgan _ PQRST. P _ kbili 
asaxavs winagulebis agznebas da warmoadgens marjvena da marcxena 
winagulis agznebisas warmoSobili potencialebis algebrul jams. 
QRST parkuWovani kompleqsia da QRS kbili asaxavs parkuWebis mio-
kardSi agznebis gavrcelebis process, S-T segmenti _ orive parkuWis 
agznebul mdgomareobas, T kbili ki  _ miokardis repolarizacias. 
gulis normaluri mdebareobis dros kbilebis yvelaze didi ampli-
tuda aqvs ekg-s meore gamoyvanisas, yvelaze mcire _ mesame gamo-
yvanisas. kbilebis gansxvavebuli voltaJis asaxsnelad einthovenma 
SemogvTavaza adamianis sxeuli sqematurad warmovidginoT samkuTxe-
dis saxiT. gulis eleqtruli RerZi mdebareobs samkuTxedis centrSi, 
misi marcxena gverdis paralelurad (sur. 14). gulis eleqtruli 
RerZis proeqcia samkuTxedis gverdebze Seesabameba galvanometris 
mier registrirebul potencialTa sxvaobas.
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sur. 14. einthovenis samkuTxedi da gulis eleqtruli RerZis proeqcia  (a) sam-
kuTxedis gverdze.

I standartuli gamoyvana

aVR	 I	 aVL

II III

aVF

a

a

R

Q
S

P T

QT intervali

PQ intervali

PQ 
segm.

ST
seg-
menti

QRS
segmenti

 
ekg-is registraciisaTvis gamoiyeneba sami standartuli gamoyvana: 

I _ marjvena xeli da marcxena xeli; II _ marjvena xeli da marcxena 
fexi; III _ marcxena xeli da marcxena fexi. ekg-is registraciisaTvis 
gamoiyeneba aseve gulmkerdis gamoyvana da erTpolusiani gamoyvana 
kidurebidan.

eleqtrokardiogramis calkeuli kbilis, intervalisa da komple-
qsis amplituda maCvenebelia gulis ori ZiriTadi fiziologiuri 
Tvisebisa: agznebadoba da gamtarebloba.

samuSaos mizani:

eleqtrokardiografiis meTodikis gacnoba da eleqtrokardio-
gramis analizi.

samuSaosTvis aucilebelia:

eleqtrokardiografi, marlis qsovilis naWeri, fiziologiuri 
xsnari. kvlevis obieqti _ adamiani.

samuSaos msvleloba: 

1.	 davamiwoT eleqtrokardiografi, CavrToT eleqtro-qselSi.

2.	 gamosakvlev pirs rezinis lentebiT mivamagroT eleqtrodebi;
3.	 kansa da eleqtrods Soris CavafinoT marlis naWeri, romelsac 

winaswar vasvelebT marilxsnarSi;
4.	 gamosakvlev pirze mimagrebul eleqtrodebs mivuerToT gamo-

myvanis sxvadasxva feris sadeni Semdegi TanmimdevrobiT: marjvena 
xeli _ wiTeli, marcxena xeli _ yviTeli, marcxena fexi _ mwvane, 
marjvena fexi _ Savi;
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5.	 gamomyvanis gadamrTveli davayenoT mdgomareobaze „K~, CavrToT 
Rilaki „Cawera“ da davaWiroT Rilaks 1 mv;

6.	 CaviweroT kalibruli signali da gamomyvanis gadamrTveli davay-
enoT mdgomareobaze I;

7.	 CavrToT Rilaki „Cawera“;
8.	 CaviweroT ekg-s ciklebis aucilebeli raodenoba;
9.	 gamovrToT Rilaki `Cawera~;
10.	samuSaos damTavrebis Semdeg amovwioT gadamrTvelis yvela Rilaki 

zedapirze da gamovrToT xelsawyo;
11.	movaxdinoT ekg sam gamoyvanaSi Sesrulebuli samuSaos analizi;
12.	monacemebi CavweroT cxrilSi. 

cxrili 2. eleqtrokardiogramis normaluri maCveneblebi fogelsonis  
mixedviT.

 kbilebis amplituda (a) mv-Si da xangrZlivoba (x) wamebSi 

P Q R S T

a x a x a x a x a x

0
0,25

0,06
0,11

0
0,25

ar 
isazRv

0,15
2,4

ar 
isazRv

0
0,6

ar 
isazRv

0.05
0,3

0,05
0,25

13.	gavakeToT daskvnebi, SevadaroT ekg-is miRebuli monacemebi normas.

samuSao II.8. funqciuri sinjebi  
eleqtrokardiogramis mixedviT gulis  

mdgomareobis Sesafaseblad

gulis faruli dazianebisa da periferiuli sisxlis mimoqcevis 
darRvevisas fizikuri datvirTva xels uwyobs eleqtrokardiogram-
aze cvlilebebis gamovlenas. am cvlilebebis gamovlena SesaZlebelia 
mosvenebul mdgomareobaSi da fizikuri datvirTvis Semdeg Cawerili 
eleqtrokardiogramis erTmaneTTan SedarebiT.

gulis normaluri funqciuri mdgomareobis pirobebSi cdebis 
Catarebis Semdeg gadaRebul ekg-ze SeiniSneba umniSvnelo 
cvlilebebi:

cdis Catarebamde Caweril ekg-Tan SedarebiT cdis Semdeg:
a) 50-60%-iT izrdeba gulis SekumSvebis sixSire da narCundeba 

sinusuri ritmi; 
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b) eleqtruli RerZis mdebareoba ar icvleba an odnav gadaixreba 
marjvniv, Zalian iSviaTad _ marcxniv;

g) P-Q intervali ar icvleba an umniSvnelod mokldeba;
d) QRS kompleqsis xangrZlivoba ar icvleba an umniSvnelod 

mokldeba;
e) S-T segmenti rCeba izoeleqtruli xazis doneze an gadaixreba 

qveviT ara umetes 0,5 mm-isa;
v) SeiniSneba P-kbilis SemWidroveba I-gamoyvanaSi da misi gadideba 

II-gamoyvanaSi ara umetes 3 mm-isa;
z) cotaTi matulobs T-kbilis amplituda II, III da V2 gamoyvanisas;
T) Q da S kbilebi arsebiTad ar icvleba an odnav Rrmavdeba I, V4 

da V6 gamoyvanisas;
i) yvela sawyisi maCveneblis aRdgena xdeba cdis dasrulebidan 

(mosvenebis) me-5 wuTze.
cda SeiZleba aseve gamoyenebul iqnes P-Q dagrZelebisas, atrio-

ventrikuluri ritmis, eqstrasistoluri ariTmiisa da ritmis sxva 
saxis darRvevebis mizezebis dasadgenad. zogjer P-Q gadideba xdeba 
cdomili nervis tonusis momatebis Sedegad. aseT SemTxvevaSi, fizi-
kuri datvirTvis Semdeg P-Q xangrZlivoba normas ubrundeba. Tu fizi-
kuri datvirTvis Semdeg P-Q xangrZlivoba normas ar ubrundeba, es 
miuTiTebs winagul-parkuWovani gatarebis gaxangrZlivebis organul 
mizezebze.

samuSaos mizani:

eleqtrokardiogramis mixedviT gulis mdgomareobis Sefasebis 
meTodikis gacnoba da gulis funqciuri mdgomareobis Sefaseba ekg-s 
mixedviT.

samuSaosTvis aucileblia:

eleqtrokardiografi, eleqtrodebi, NaCl-is 10%-iani xsnari, mar-
lis naWeri. kvlevis obieqti _ adamiani.

samuSaos msvleloba:

1.	 dinamikuri kvlevis Sedegebis Sesadareblad gamoiyeneba sayovel-
Tao funqciuri cdebidan erT-erTi, romelic SeirCeva gamosakv-
levi piris mdgomareobis mixedviT. yvelaze gavrcelebuli cdebia: 
1) 20 Cajdoma (buqni); 2) 10-20 jeradi asvla 50 sm simaRlis plat-
formaze; 3) 15 an 20 wamiani Cqari sirbili adgilze.

2.	 funqciuri cdis dawyebamde, mosvenebul mdgomareobaSi, Cveu-
lebrivi sunTqvis pirobebSi, CaviweroT gamosakvlevi piris ekg 
standartuli gamoyvanebiTa da V2,V4, V6 gamoyvaniT; 



51

3.	 gamosakvlevi piri davtvirToT erT-erTi saxis fizikuri datvirTviT;
4.	 gamosakvlev pirs gadavuRoT ekg dozirebuli datvirTvis Semdeg 

dauyovnebliv, datvirTvidan me-3 da datvirTvidan me-6 wuTze; 
5.	 SevadgonoT samuSaos oqmi;
6.	 funqciuri cdis dawyebamde da mis Semdeg gadaRebuli ekg CavakraT 

cdis oqmSi;
7.	 gavzomoT ekg kbilebi da intervalebi da SevadaroT erTmaneTs;
8.	 miRebuli monacemebis safuZvelze gavakeToT daskvnebi ekg cvli-

lebebisa da maTi aRdgenis dinamikis Sesaxeb.

samuSao II.9. Sereuli vagosimpaTikuri nervis  
gaRizianebis gavlena bayayis gulis  

moqmedebaze

gulis moqmedeba ganuwyvetliv egueba Sinagani da garegani aris 
cvlilebebs. mamoqmedebeli impulsebi gulisaken miemarTeba simpa-
Tikuri da parasimpaTikuri nervebiT. gulis manervianebeli nervebis 
nervuli centrebis tonusi narCundeba gul-sisxlZarRvTa sistemis 
receptorebisa da organizmis sxva receptuli zonidan am centrebi-
saken aferentuli boWkoebiT ganuwyvetliv mimavali impulsebiT.

samuSaos mizani:

bayayis gulis moqmedebaze Sereuli vagosimpaTikuri nervis gaRiz-
ianebis gavlenis Seswavla.

samuSaosTvis aucileblia:

saoperacio instrumentebis nakrebi, universaluri Stativi, engel-
manis qanCi Camweri mowyobilobiT, kimografi, eleqtrostimulatori, 
eleqtrodebi, ringeris xsnari. kvlevis obieqti _ bayayi. 

samuSaos msvleloba

1.	 bayays davungrioT Tavisa da zurgis tvini;
2.	 davamagroT bayayi saoperacio dafaze zeviT mimarTuli mucliT 

da Cveulebrivi gziT gavaSiSvloT guli;
3.	 bayayis qveda ybis kuTxis marjvena da marcxena mxares gamovyoT 

nerv-sisxlZarRvis kona vagosimpaTikuri nerviTurT (sur. 15. 
miTiTebulia isriT); 
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sur. 15. vagosimpaTikuri nervis gaRizianebis gavlena bayayis gulis 
moqmedebaze.

a

b

g
a
b
g

a _ vagosimpaTikuri nervuli Reros preparirebis etapebi;
b _ gulis SekumSvebis Canaweri;

g _ bayayis vagosimpaTikuri nervis topografia: 1 _ enaxaxis nervi, 2 _ enisqveSa 
nervi, 3 _ vagosimpaTikuri Rro, 4 _ braqialuri nervi.

4.	 saoperacio minis wkiriT gamovacalkavoT vagosimpaTikuri nervis 
Rero, gadavkvanZoT is ZafiT da gadavWraT gulidan rac SeiZleba 
Sors.

5.	 gulTan axlos mdebare nervis gadaWril bolos davadoT eleqtro-
debi, romlebic SeerTebulia stimulatorTan (sur.15.a);

6.	 gulis mwvervali serfiniT davakavSiroT engelmanis qanCs;
7.	 Camweri mivadoT kimografis dols;
8.	 CavrToT wamzomi da CaviweroT gulis SekumSvebi Cveulebriv piro-

bebSi (sawyisi maCvenebeli);
9.	 Semdeg CaviweroT gulis SekumSvebi vagosimpaTikuri Reros 

sxvadasxva intensivobis impulsebiT 5-10 wamis ganmavlobaSi gaRiz-
ianebis pirobebSi (gulis SekumSvebis Cawera da drois registracia 
erTdroulad mimdinareobs).

10.	SevadginoT cdis oqmi;
11.	 miRebuli Canawerebi amovWraT da CavakraT cdis oqmSi;
12.	gavaanalizoT, sxvadasxva intensivobis eleqtruli impulsebiT 

stimulaciis Sdegad warmoSobili, kardiogramis cvlilebebi. kar-
diogramaze winaswar aRvniSnoT nervis gaRizianebis dasawyisi da 
dasasruli (tipiuri mrudi ix. sur.15.b);
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13.	avxsnaT, Tu ratom icvleba kardiogramis xasiaTi gaRizianebis 
intensivobis mixedviT da ratom xdeba, rom zogjer, gaRizianebis 
Sewyvetis Semdeg, SeiniSneba gulis moqmedebis gaZliereba;

14.	gavakeToT daskvna imis Sesaxeb, Tu ra efeqti vixileT vagosimpaTi-
kuri nervis stimulaciisas.

samuSao II.10. cdomili da somaturi nervebis gaRizianebis 
gavlena katis gulis moqmedebaze

samuSaos mizani:

gulis moqmedebaze cdomili da somaturi nervebis gavlenis Seswavla.

samuSaosTvis aucileblia:

eleqtrodebi, eleqtrokardiografi, eleqtrodebi nervebis 
stimulaciisTvis, qirurgiuli instrumentebis nakrebi, binti, bamba, 
Sprici, uretanis 20%-iani xsnari. kvlevis obieqti _ kata (an kudReli).

samuSaos msvleloba

1.	 katas vaZlevT narkozs (peritoneumSi Segvyavs uretanis 20%-iani 
xsnari, sxeulis masis 1kg-ze 400 mg) da cxovels vafiqsirebT saop-
eracio dafaze;

2.	 gavaSiSvloT orive cdomili nervi kisris midamoSi da maT qveS 
davdoT ligatura (nax. 16);

sur. 16. katis gulis moqmedebaze cdomili nervis gaRizianebis gavlenis 
Seswavlis sqema

1

2

3

4

4

1 _ stimulatori, 2 _ eleqtrokardiografi, 3 _ gamaRizianebeli eleqtro-
debi, 4 _ eleqtrodebi eleqtrokrdiografiisaTvis.

1

23

4
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3.	 ukana TaTi odnav wamovwioT maRla da odnav movxaroT muxlSi;
4.	 orTava kunTisa da naxevradmyesovan kunTs Soris arsebuli Raris 

gaswvriv gavkveToT kani, kunTebi gardi-gardmo gavwioT, Wrilobis 
siRrmeSi gamovacalkaoT sajdomi nervi, mis qveS davdoT ori liga-
tura, gavkvanZoT isini da gadavWraT nervi maT Soris;

5.	 nervis centraluri daboloebis qveS movaTavsoT mastimuli-
rebeli eleqtrodebi, saineqcio nemsis meSveobiT eleqtrodebi 
davakavSiroT kardiografTan da CavweroT ekg (Caweris procesSi 
eleqtrostimulatoriT sajdomi nervis centralur daboloebas 
vaRizianebT zRvruli Zalis deniT);

6.	 mastimulirebeli eleqtrodebi gadavitanoT erT-erT cdomil 
nervze da misi stimulaciis fonze CavweroT ekg;

7.	 Semdeg eleqtrodi gadavitanoT meore cdomil nervze da misi 
stimulaciis fonze aseve CavweroT ekg;

8.	 amis Semdeg, gadavWraT orive cdomili nervi eleqtrodebiT gaRiz-
ianebis miyenebis ubanSi da gavimeoroT ekg Cawera sajdomi nervis 
stimulaciamde da stimulaciis Semdeg.

9.	 SevadginoT cdis oqmi;
10.	miRebuli ekg-ebi CavakraT oqmSi. maTze aRvniSnoT momentebi: a) 

sajdomi nervis stimulacia; b) marjvena cdomili nervis stimu-
lacia; g) marcxena cdomili nervis stimulacia; d) orive cdomili 
nervis gadakveTa; e) sajdomi nervis stimulacia orive cdomili 
nervis gadakveTis Semdeg;

11.	gavaanalizoT miRebuli ekg-ebi. yuradReba gavamaxviloT maT cvl-
ilebaze marjvena da marcxena cdomili nervis stimulaciisas da 
sajdomi nervis stimulaciisas (cdomili nervis gadakveTamde da 
gadakveTis Semdeg);

12.	gavakeToT daskvnebi parasimpaTikuri da somaturi nervebis gulis 
moqmedebaze zegavlenis xasiaTis Sesaxeb.

samuSao II.11. cdomili nervis birTvebis gaRizianebis 
gavlena bayayis gulis moqmedebaze

 (seCenovis cda)

samuSaos mizani:

gulis moqmedebaze cdomili nervis birTvebis gaRizianebis gavle-
nis Seswavla.

samuSaosTvis aucileblia:

qirurgiuli instrumentebis nakrebi, Tvalis pipeti, wamzomi, sufris 
marilis kristalebi, ringeris xsnari, bamba. kvlevis obieqti _ bayayi.
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samuSaos msvleloba

1.	 makratlis erTi piri SevitanoT bayayis pirSi, makratlis 
meore piri davazomoT bayayis Tavis ubans Tvalebis ukan da 
gadavkveToT;

2.	 bayayi qinZisTavebiT davamagroT saoperacio magidas zeviT mimar-
Tuli zurgiT;

3.	 wvrili makratliT qalas Zvlebs movaciloT dorsaluri nawili 
da gavaSiSvloT Tavis tvinis darCenili nawili (sur. 17) da dava-
faroT mas ringeris xsnarSi dasvelebuli bamba;

sur. 17. bayayis Tavis tvini.

1

2

3

4

1 _ tvinis didi naxevarsferoebi;

2 _ mxedvelobis borcvebi; 3 _ naTxemi;

4 _ rombiseburi Rrmuli.

4.	 gadavabrunoT bayayi (davawvinoT zurgze), gavuxsnaT gulmkerdis 
Rru da gavaSiSvloT guli;

5.	 daviTvaloT gulis SekumSvebis raodenoba;
6.	 tvins movaciloT bamba, mis nacvlad rombisebur RrmulSi movaT-

avsoT sufris marilis kristali da davafaroT mSrali bamba, raTa 
kristali ar gadmovardes;

7.	 daviTvaloT gulis SekumSvebis raodenoba;
8.	 cdomili nervis birTvebis gaRizanebis gamokveTili efeqtis 

miRebis Semdeg movaciloT marilis kristali da tvinis zedapiri 
pipetis meSveobiT gavrecxoT ringeris xsnariT da isev daviTvaloT 
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gulis SekumSvebis raodenoba yovel erT wuTSi, gulis SekumSvebis 
sixSiris sawyisi donis srul aRdgenamde.

9.	 SevadginoT cdis oqmi;
10.	oqmSi CavixatoT bayayis tvinis agebulebis sqema da mivuTiToT 

masze marilis kristaliT gaRizianebis savaraudo adgili;
11.	SevadginoT gulis moqmedebis cvlilebis grafiki IV-parkuWis 

fskerze _ cdomili nervis birTvebze marilis kristaliT zemoq-
medebamde da zemoqmedebis Semdeg;

12.	avxsnaT IV-parkuWis fskeris gaRizianebiT gamowveuli gulis moq-
medebis cvlilebis meqanizmi.

samuSao II.12. temperaturis, kaliumisa da kalciumis 
marilebis, adrenalinisa da acetilqolinis gavlena bayayis 

izolirebuli gulis muSaobaze

gulis moqmedeba regulirdeba ara mxolod nervuli sistemiT, 
aramed humoruliTac _ sisxlSi arsebuli sxvadasxva nivTierebebis gav-
leniT. gulis moqmedebaze yvelaze gamokveTili gavleniT gamoirCeva 
adrenalini. misi moqmedeba hgavs simpaTikuri nervuli sistemis gaRiz-
ianebis Sedegad ganviTarebul moqmedebas. 

gulis moqmedebaze arsebiT gavlenas axdens aseve zogierTi ele-
qtroliti. sisxlSi kaliumis ionebis siWarbe aqveiTebs gulis moq-
medebas, misi mniSvnelovani siWarbisas guli Cerdeba diastolis dros. 
kalciumis ionebis siWarbe kaliumis moqmedebis efeqtis sapirispiroa 
da iwvevs dadebiT qronotropul, inotropul, dromotropul da bat-
motropul efeqts, magram kalciumis mniSvnelovani siWarbis drosac 
Cerdeba guli, oRond _ sistolis fazaSi.

	 samuSaos mizani:

gulis avtomatiis cvlilebis magaliTze: a) davakvirdeT 
fiziologiuri procesebis damokidebulebas temperaturaze; b) 
davadginoT kaliumisa da kalciumis ionebis gavlena gulis kunTze; 
g) gavarkvioT simpaTikuri da parasimpaTikuri sistemis mediato-
rebis gavlena gulze.

samuSaosTvis aucilebelia:

bayayi, saoperacio dafa bayayis fiqsaciisaTvis, saoperacio instru-
mentebis nakrebi, engelmanis qanCi serfiniT, universaluri Stativi, 
kanula, ligaturebi, komografi, ringeris xsnari. pipeti, adrenalinis, 
acetilqolinis xsnarebi, CaCl2 da KCl, cxeli wyali, yinuli.
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samuSaos msvleloba: 

1.	 movaxdinoT bayayis gulis izolacia Straubis mixedviT. 
2.	 izolirebuli gulis parkuWebSi Seyvanili kanula davamagroT 

Stativis momWerSi;
3.	 parkuWis mwvervali serfinisa da Zafis meSveobiT davakavSiroT 

qanCs, kimografze gulis SekumSvebis grafikuli registraciisaTvis;
4.	 CaviweroT izolirebuli gulis SekumSvebi kimografze.

a) davakvirdeT fiziologiuri procesebis damokidebulebas 
temperaturaze
5.	 kanulaSi ringeris xsnari SevcvaloT 50C-mde gacivebuliT da 

davakvirdeT gulis SekumSvebis cvlilebas kimografze.
6.	 kanulaSi xsnari SevcvaloT Cveulebrivi oTaxis temperaturis (18-

200-iani) xsnariT. davakvirdeT gulis muSaobas.
7.	 kanulaSi ringeris xsnari SevcvaloT gacxelebuli (ara umetes 300-

isa) xsnariT, davakvirdeT gulis muSaobis cvlilebas kimografze.

b) davadginoT kaliumisa da kalciumis ionebis gavlena gulis 
kunTze
8.	 kanulaSi ringeris Cveulebrivi xsnari SevcvaloT sxnariT, sadac 

kaliumis ionebis koncentracia 4-jer aRemateba normas. 
9.	 rogorc ki SesamCnevad Seicvleba gulis SekumSvebis ritmi da 

Zala, aucilebelia gulis mravaljeradi garecxva ringeris Cveu-
lebrivi xsnariT da davelodoT gulis SekumSvebis adrindeli _ 
sawyisi amplitudis aRdgenas.

10.	 gulis normaluri moqmedebis Caweris Semdeg gamovikvlioT kalci-
umis izotonuri Semcvelobis mqone xsnaris gavlena gulis kunTze.

11.	 guli isev ramdenjerme gavrecxoT ringeris xsnariT Cveulebrivi 
(sawyisi) SekumSvebis aRsadgenad.

g) gavarkvioT simpaTikuri da parasimpaTikuri nervuli siste-
mis mediatorebis gavlena gulze
12.	 pipetis saSualebiT ringeris xsnarian kanulaSi CavawveToT 1-2 

wveTi adrenalinis xsnari.
13.	 CaviniSnoT gulis SekumSvebis gaxSireba da gaZliereba. guli ram-

denjerme gavrecxoT ringeris xsnariT.
14.	 kanulaSi gamovcvaloT ringeris xsnari da am _ axal ringeris 

xsnarian kanulaSi CavamatoT 1-2 wveTi acetilqolinis xsnari. 
15.	 CaviniSnoT gulis SekumSvebis Seneleba da Sesusteba. acetilqo-

linis siWarbisas SesaZlebelia gulis gaCereba diastolis dros.
16.	 mrudebi CavixatoT rveulSi, gavaanalizoT eqsperimentis Sede-

gebi, gavakeToT daskvnebi.
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Tavi III. 
sisxlZarRvebis fiziologia

arsebobs sisxlZarRvebis funqciebis kvlevis mravali meTodi, 
romlebic saSualebas gvaZlevs TvalnaTliv davinaxoT misi rTuli 
koordinirebuli moqmedeba.

arteriuli wnevis done gapirobebulia mravali faqtoriT, 
romelTa Soris ZiriTadia gulis muSaoba da sisxlZarRvebis tonusi. 
arteriuli wneva meryeobs gulis ciklis fazebis mixedviT. sisto-
lis dros is matulobs (sistoluri anu maqsimaluri wneva), diastolis 
dros _ mcirdeba (diastoluri, anu minimaluri wneva). sxvaoba sis-
tolur da diastolur wnevas Soris Seadgens pulsur wnevas.

janmrTeli adamianis sistoluri wnevis done 20-40 wlis asakSi, 
mxris arteriaSi, meryeobs 110-120 mm. mwy.sv farglebSi, diastoluri 
70-80 mm. vwy.sv., xolo pulsuri wneva Seadgens 30-40 mm.vwy.sv. arte-
riuli wnevis momatebas hipertonia ewodeba, Semcirebas ki-hipotonia.

klinikaSi farTo gavrceleba hpova arteriuli wnevis gazomvis 
meTodma sfigmomanometris anu membranuli tonometris meSveobiT. 
arsebobs arteriuli wnevis gazomvis ori klasikuri meTodi: auskul-
taturi (n.s. korotkovis meTodi) da palpaciuri (riva-roCCis) meTodi.

samuSao III.1. adamianis arteriuli wnevis gazomva  
korotkovisa da riva-roCCis meTodiT

samuSaos mizani:

adamianis sisxlis (arteriuli) wnevis gazomvis korotkovisa da 
riva-roCCis meTodikis gacnoba da adamianis arteriuli wnevis gazom-
vis Seswavla.

samuSaosTvis aucilebelia:

sfigmomanometri (igive tonometri), fonendoskopi. kvlevis obi-
eqti _ adamiani.

samuSaos msvleloba

1.	 auskultaturi (korotkovis) meTodiT SesaZlebelia rogorc sis-
toluri, ise diastoluri wnevis gazomva. 

2.	 gamosacdeli piri davsvaT skamze;
3.	 vTxovoT mas, xeli dados magidaze da moadunos;
4.	 mis gaSiSvlebul mklavs SemovaxvioT manJeti ise, rom mWidrod 

iyos Semoxveuli, magram ar aWerdes qsovilebs. manJetis qveda kide 
unda iyos idayvis moxris adgilidan 1-1,5 sm-iT zeviT;
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5.	 idayvis RrmulSi movZebnoT pulsirebadi mxris arteria da dav-
doT masze fonendoskopi (sur. 18);

sur. 18. adamianis sisxlis wnevis gazomva korotkovis mixedviT.

4

1

2 3

2

1 _ rezinis manJeti; 2 _ tonometri; 3 _ rezinis baloni; 4 _ fonendoskopi.

6.	 manJetSi CavberoT haeri rezinis balonis meSveobiT. haeris Cab-
erviT manJetSi vqmniT wnevas da TandaTan vzrdiT mas, sabolood 
vqmniT sistolur wnevaze met wnevas, ris gamoc pulsi qreba;

7.	 xraxniani sarqvelis meSveobiT manJetidan gamovuSvaT haeri da movus-
minoT sisxlZarRvebis tonebs mxris arteriaSi. tonebis warmoSobis 
momenti Seesabameba sistolur wnevas;

8.	 ganvagrZoT manJetSi wnevis daqveiTeba da movisminoT mzardi Zalis 
tonebi, romlebic mere sustdeba da qreba. tonis gaqrobis momenti 
Seesabameba diastolur anu minimalur wnevas;

9.	 manJetis mouxsnelad (ramdenime wamiani SesvenebiT) 2-3-jer 
gavimeoroT sistoluri da diastoluri wnevis gazomva. 

10.	SevadginoT cdis oqmi;
11.	sistoluri da diastoluri wnevis mixedviT gamovTvaloT pul-

suri wneva;
12.	gazomviT miRebuli arteriuli wneva SevadaroT normas.

riva-roCCis palpaciuri meTodi saSualebas gvaZlevs ganvsazRv-
roT mxolod maqsimaluri wneva. gazomva am SemTxvevaSic manJetis meS-
veobiT xdeba. manJetSi vqmiT wnevas, romelic aRemateba maqsimalur 
wnevas mxris arteriaSi, ris gamoc misi pulsacia qreba. Semdeg man-
JetSi vaqveiTebT wnevas (gamovuSvebT haers) da viniSnavT manometris 
maCvenebels pulsis gaCenis momentSi. es maCvenebeli Seesabameba maqsi-
malur (sistolur) wnevas sxivis arteriaSi.
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samuSao III.2. fizikuri datvirTvis gavlena  
adamianis arteriuli wnevis sidideze 

samuSaos mizani:

adamianis arteriuli wnevis sidideze fizikuri datvirTvis gav-
lenis Seswavla.

samuSaosTvis aucilebelia:

sfigmomanometri, fonendoskopi, wamzomi an wamis isriani saaTi. 
kvlevis obieqti _ adamiani.

samuSaos msvleloba

1.	 sfigmomanometris manJeti mWidrod SemovakraT gamosakvlev pirs 
mxarze da mxris arteriis proeqciaze (idayvis Rrmulis medialur 
zonaSi) fonendoskopi davdoT manJetis qveda kididan 1-1,5 sm-iT 
qveviT;

2.	 manJetSi CavberoT haeri arteriis srul gadaWeramde (am momenti-
saTvis pulsi qreba);

3.	 sfigmomanometrSi kidev damatebiT gavzardoT wneva 10-20 mm.vwy.
sv.-iT da xraxniani sarqveliT gamovdevnoT haeri;

4.	 CaviniSnoT manometris maCvenebeli tonis gamoCenisas (Seesabameba 
maqsimalur arteriul wnevas) da tonis gaqrobisas (Seesabameba min-
imalur arteriul wnevas);

5.	 gavzomoT wneva xelaxla;
6.	 Semdeg gamosakvlev pirs vTxovoT, ori wuTis ganmavlobaSi adg-

ilze gairbinos Cqari sirbiliT da xelaxla gavuzomoT wneva;
7.	 gavimeoroT wnevis gazomva sirbilis Semdgom 5-wuTiani dasvenebis 

Semdeg.
8.	 SevadginoT cdis oqmi;
9.	 Sedegebi CaviweroT oqmSi;
10.	avxsnaT mizezebi da meqanizmebi im cvlilebebisa, romlebic ganvi-

Tarda fizikuri datvirTvis Sedegad.

samuSao III.3. adamianis arteriuli wnevis gazomva  
avtomaturi tonometriT

arteriuli wnevis ganuwyveteli da xanrgZlivi gazomisTvis oper-
aciis dros, postoperaciul periodSi intensiuri dakvirvebisaTvis, 
gul-sisxlZarRvTa sistemaze fizikuri datvirTvis gavlenisa da 
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wamlebis zemoqmedebis Sesaswavlad gamoiyeneba avtomaturi tonome-
trebi, romlebic SesaZlebelia erTjeradi an mravaljeradi gazomvis 
reJimiT vamuSaoT (yovel 2,5; 5; 10 da 20 wuTSi).

samuSaos mizani:

adamianis arteriuli wnevis tonometriT gazomvis meTodikis 
aTviseba.

samuSaosTvis aucilebelia:

tonometri. kvlevis obieqti _ adamiani.

samuSaos msvleloba

1.	 xelsawyo davayenoT wnevis erTjeradi gazomvis reJimSi;
2.	 gamosakvlev pirs mxarze SemovaxvioT manJeti;
3.	 manJetidan amovtumboT haeri ise, rom ar isminebodes korotkovis 

tonebi. es momenti xelsawyos Skalaze aRiniSneba rogorc minimal-
uri wnevis done;

4.	 am momentSi SevwyvitoT haeris amotumbva, raTa xelsawyom, pulsis 
sixSiris mixedviT, moaxdinos korotkovis tonebis diferencireba 
SemTxveviTi xelisSemSleli bgerebisagan;

5.	 Semdeg wneva manJetSi kvlav avtomaturad izrdeba (haeris avtoma-
turi CaberviT) korotkovis tonebis Sewyvetis momentamde da xel-
sawyoze registrirdeba maqsimaluri sistoluri wneva;

6.	 amis Semdeg kompresori avtomaturad gamoirTveba da haeri man-
Jetidan gamoidevneba;

7.	 diastoluri da sistoluri wnevis maCveneblebi xelsawyos Skalaze 
narCundeba momdevno gazomvamde.

samuSao III.4. adamianis arteriul wnevaze fizikuri 
datvirTvis gavlenis Seswavla avtomaturi  

tonometris meSveobiT

samuSaos mizani:

adamianis arteriul wnevaze fizikuri datvirTvis gavlenis avto-
maturi tonometris meSveobiT Seswavlis meTodikis gacnoba.

samuSaosTvis aucilebelia:

avtomaturi tonometri, veloergometri. kvlevis obieqti _ adamiani. 

samuSaos msvleloba

1.	 tonometris manJetze mivamagroT mikrofoniani gadamcemi da man-
Jeti SemovaxvioT gamosakvlev pirs marjvena mxarze ise, rom gad-
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amcemi 5-7 sm-iT maRla mdebareobdes idayvis Rrmulidan anu pul-
sirebadi mxris arteriidan;

2.	 CavrToT xelsawyo da gavzomoT sistoluri da diastoluri wneva;
3.	 sistoluri da diastoluri wnevis mosvenebul mdgomareobaSi 

gazomvis Semdeg, manJetis mouxsnelad, gamosakvlev pirs SevTav-
azoT datvirTva veloergometrze 3 wuTis ganmavlobaSi;

4.	 fizikuri datvirTvis dasrulebisTanave gamosakvlev pirs gavuzo-
moT arteriuli wneva;

5.	 momdevno 5 wuTis ganmavlobaSi, datvirTvis gareSe, gamosakvlev 
pirs gavuzomoT arteriuli wneva 2-jer an 3-jer;

6.	 mosvenebis mdgomareobaSi gazomvis Sedegad miRebuli sistoluri 
da diastoluri wnevis sidideebidan gamovTvaloT pulsuri wneva;

7.	 SevadginoT cdis oqmi;
8.	 aRvniSnoT, Tu rogor Seicvala sistoluri, diastoluri da pul-

suri wneva fizikuri datvirTvis Semdeg;
9.	 aRvniSnoT, ramden xanSi moxda gamokvleuli monacemebis sawyisi 

donis aRdgena;
10.	miRebuli Sedegebis mixedviT SevafasoT sakvlevi piris gul-sisx-

lZarRvTa sistema.

samuSao III.5. bayayis enisa da TaTis sacurao apkis 
sisxlZarRvebSi sisxlis mimoqcevaze dakvirveba

samuSaos mizani:

cocxali bayayis TaTis sacurao apkisa da enis sisxlZarRvebSi 
sisxlis uwyvet moZraobaze dakvirveba.

samuSaosTvis aucilebelia:

naxvretebiani dafa bayayis fiqsaciisaTis, saoperacio instru-
mentebis nakrebi, qinZisTavebi, mcire zomis eksikatori, safari mina, 
bamba, eTeri, natriumis qloridis 0,65%-iani xsnari, binokuluri lupa 
an mikroskopi. kvlevis obieqti _ bayayi.

samuSaos msvleloba

1.	 bayayi gadaviyvanoT uZrav mdgomareobaSi. amisaTvis, CavsvaT is 
eksikatorSi, romelSic moTavsebulia eTeriT gaJRenTili bambis 
ramdenime gunda;

2.	 movaTavsoT bayayi naxvretebian dafaze qveviT mimarTuli mucliT 
(sur. 19);
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sur. 19. bayayis sacurao apkis sisxlis mimoqcevaze dakvirveba.

a b

a _ danadgaris sqema;
b _ dafis naxvretze gadaWimuli bayayis sacurao apki.

3.	 bayayis piris Rrudan gamovitanoT ena da gadavWimoT is dafis nax-
vretis zemoT da davamagroT qinZisTavebiT. ena davasveloT natri-
umis qloridis 0,65%;

4.	 mikroskopis mcire gadidebis qveS davakvirdeT sisxlis moZraobas 
arteriebsa da venebSi, xolo didi gadidebis qveS _ kapilarebSi;

5.	 Semdeg dafis naxvretis zemoT frTxilad gadavWimoT da qinZisTave-
biT davamagroT bayayis ukana TaTis sacurao apki;

6.	  mikroskopis qveS davakvirdeT sisxlis moZraobas bayayis sacurao 
apkis arteriebSi, venebsa da kapilarebSi;

7.	 SevadginoT cdis oqmi;
8.	 CavixatoT oqmis rveulSi sxvadasxva sisxlZarRvSi sisxlis moZrao-

bis sqema.

samuSao III.6. bayayis TaTis sacurao apkSi sisxlis mimoqcevaze 
dakvirveba da kapilarSi sisxlis nakadis sworxazovani 

siCqaris gansazRvra

samuSaos mizani:

cocxali bayayis TaTis sacurao apkSi sisxlis uwyvet moZraobaze 
dakvirveba; kapilarSi sisxlis nakadis sworxazovani moZraobis siCqa-
ris gansazRvra.

samuSaosTvis aucilebelia:

mikroskopi okular-mikrometriT, wamzomi, naxvretebiani dafa 
bayayis fiqsaciisaTis, qinZisTavebi, miorelaqsanti (ditilinis 0,1%-
iani xsnari), ringeris xsnari. kvlevis obieqti _ bayayi.
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samuSaos msvleloba

1.	 bayays kanqveS SevuyvanoT 0,5-1,0 ml ditilinis 0,1 %-iani xsnari; 
2.	 bayayi qinZisTavebiT davamagroT dafaze zeviT mimarTuli zurgiT 

(sur. 19);
3.	 dafis xvrelze frTxilad gadavWimoT bayayis ukana TaTis sacurao 

apki. eqsperimentis dros bayayi davasveloT wyliT, xolo misi 
sacurao apki _ ringeris xsnariT;

4.	 sacurao apkis sisxlZarRvebi davaTvalieroT mikroskopis mcire 
gadidebaze da aRvniSnoT arteriolebsa da venulebSi sisxlis moZ-
raobis sxvadasxva mimarTuleba da siCqare;

5.	 vipovoT arterio-venuri anastomozebi;
6.	 Semdeg did gadidebaze davTvalieroT sacurao apkis kapilarebi. 

SevniSnoT, sisxlis formiani elementebis Senelebuli moZraoba;
7.	 mikroskopis Cveulebrivi okulari SevcvaloT okular-mikrometriT;
8.	 okular-mikrometris meSveobiT gavzomoT mxedvelobis areSi myofi 

kapilaris sigrZe da diametri;
9.	 vizualurad davafiqsiroT mocemuli kapilaris sanaTurSi gama-

vali erTi eriTrociti da wamzomis meSveobiT ganvsazRvroT kap-
ilaris gazomil ubanSi am eriTrocitis gavlis dro anu kapilarSi 
sisxlis nakadis moZraobis sworxazovani siCqare.

10.	SevadginoT cdis oqmi;
11.	oqmis rveulSi CavixatoT mikroskopis qveS nanaxi sisxlZarRvis 

sanaTuri da isrebiT aRvniSnoT sisxlis nakadis mimarTuleba;
12.	mivuTiToT, romeli tipis sisxlZarRvebi imyofeboda mxedvelobis 

areSi mikroskopis mcire da didi gadidebis dros;
13.	aRniSnoT sisxlis nakadis sxvadasxva siCqare arteriolebSi, venu-

lebSi da kapilarebSi;
14.	gamovTvaloT kapilaris am ubanSi sisxlis nakadis sworxazovani 

siCqare;
15.	daTvalierebul sisxlZarRvebSi sisxlis nakadis gansxvavebuli 

siCqarisa da mimarTulebis mixedviT CamovayaloboT daskvna sisx-
lZarRvis tipis Sesaxeb.

samuSao III.7. adrenalinis gavlena bayayis sisxlZarRvebze

yvela qimiuri nivTiereba, romelsac SeuZlia sisxlZarRvebis 
mdgomareobis Secvla, SeiZleba 3 jgufad daiyos. esenia:

1) WeSmariti hormonebi _ romlebic warmoiqmnebian Sinagani sekre-
ciis jirkvlebSi. maT miekuTvneba adrenalini, vazopresini da rigi 
sxva hormonebisa. adrenalini da vazopresini xasiaTdeba sisxlZarRvTa 
Semaviwroebeli moqmedebiT da iwveven arteriuli wnevis momatebas;
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2) e. w. adgilobrivi hormonebi _ warmoiqmnebian nervul daboloe-
bebSi da garkveul ujredul elementebSi. esenia: histamini, sero-
tonini, acetilqolini, bradikinini, romlebic, ZiriTadad, sisxl-
ZarRvTa gamafarToebeli efeqtiT xasiaTdebian;

3) vazoaqtiuri nivTierebebis mesame jgufs miekuTvneba metaboliz-
mis produqtebi, romlebic gamudmebiT arsebobs sisxlZarRvebis gare-
momcvel qsovilebSi. esenia: naxSirbadis dioqsidi, rZemJava, piroy-
urZnismJava, kaliumis ionebi, romlebic adgilobriv sisxlZarRvTa gama-
farToebel moqmedebas avlenen.

samuSaos mizani

bayayis sisxlZarRvebze adrenalinis gavlenis Seswavla.

	 samuSaosTvis aucilebelia:

perfuziis aparati, Stativi momWeriT, wamzomi an qviSis saaTi, 
saoperacio instrumentebis nakrebi, Sprici wvrili nemsiT, Wiqa, qin-
ZisTavebi, Zafi, ori wvrili kanula, ringeris xsnari, adrenalinis 
xsnari (1 : 1000). kvlevis obieqti _ bayayi.

samuSaos msvleloba

perfuziis aparatad gamoiyeneba 1 litri moculobis mqone minis Wur-
Weli, romelsac 2 xvreli aqvs _ erTi zeviT da meore qveviT. xvrelebi 
daxSulia sacobiT. sacobSi Cadgmulia mcire zomis minis mili (sur. 20.).

sur. 20. danadgari bayayis sisxlZarRvebze adrenalinis gavlenis dasadgenad.

1 _ minis WurWeli
2 _ kanula aortaSi

3 _ kanula muclis venaSi

1

3

2
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1.	 perfuziis WurWelSi CavasxaT ringeris xsnari da davaxuroT 
sacobi, ise, rom sacobSi Cadgmuli minis milis qveda bolo CaZir-
uli iyos ringeris xsnarSi;

2.	 WurWlis qveda xvrelSi Cadgmuli minis mili grZeli rezinis miliT 
davakavSiroT kanulas;

3.	 cdis dawyebamde rezinis mils, daxSobis mizniT, movuWiroT 
momWeri;

4.	 saperfuzio siTxis Semcveli minis WurWeli movaTavsoT saopera-
cio magididan erTi metris simaRleze;

5.	 bayays davungrioT Tavisa da zurgis tvini da saoperacio dafaze 
davamagroT zeviT mimrTuli mucliT;

6.	 muclis kedelSi gavakToT П- msgavsi Wriloba da amonaWeri qveda 
kiduris mimarTulebiT gadmovkecoT muclis venasTan erTad. 
aSkarad gamoCndeba muclis aorta da mis marcxniv da marjvniv 
gamavali simpaTikuri nervuli jaWvebi;

7.	 aortis TeZos arteriebad dayofis adgilidan 1 sm-is moSorebiT 
aortis qveS davdoT 2 ligatura erTmaneTisagan 5 mm daSorebiT, 
ligatura ar gavkvanZoT;

8.	 bayayi SemovabrunoT TaviT Cvensken, aorta zeda ligaturiT 
amovwioT zeviT, patara makratlis wveriT masze gavakeToT solise-
bri Wriloba, am WrilobaSi swrafad SeviyvanoT ringeris xsnariT 
savse viwro kanula (sur. 18,2) da qveda ligaturis gadavkvanZviT 
kanula davamagroT aortis solisebr WrilSi;

9.	 muclis venaSi amave gziT SeviyvanoT viwro kanula (sur. 18,3) da 
isic davamagroT ligaturiT;

10.	saoperacio dafa Stativze daxril mdgomareobaSi davamagroT ise, 
rom cxovelis Tavi qveda kidurebze maRla iyos;

11.	saoperacio aparatis rezinis mils movxsnaT momWeri da sisxl-
ZarRvis preparati CavrecxoT ringeris xsnariT, manam, sanam muclis 
venaSi Seyvanili kanulidan gamomaval siTxeSi sisxlis Senarevi 
srulad ar gaqreba. sisxlZarRvebSi ringeris xsnaris moZraobis 
maCvenebelia haeris buStukebi, romlebic xsnarSi gadadis perfu-
ziis WurWlis zeda xvrelis sacobSi Cadgmuli milidan;

12.	muclis venas SevudgaT Wiqa da daviTvaloT masSi yoveli wuTis 
ganmavlobaSi venidan CawveTebuli wveTebis raodenoba 3-4 wuTis 
manZilze;

13.	perfuziis WurWlis muclis aortasTan dakavSirebul rezinis 
milSi Spricis wvrili nemsiT SeviyvanoT 1 ml adrenalinis xsnari;

14.	adrenalinis Seyvanidan 2 wuTis Semdeg daviTvaloT erTi wuTis 
ganmavlobaSi gamomavali wveTebis raodenoba 3-4 wuTis manZilze. 
wveTebis raodenoba adrenalinis Seyvanis Sedegad mkveTrad mcird-
eba (3-4-jer mcirdeba), rac sisxlZarRvebis Seviwroebaze metyve-
lebs. cdis bolosTvis, Cveulebriv, bayayis ukana TaTebze SeSupeba 
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SeiniSneba, perfuziuli siTxis nakadis gaZlierebuli Semodinebis 
gamo TaTebi matulobs moculobaSi, rac sisxlZarRvebis, gansa-
kuTrebiT kapilarebis, kedlebis funqciuri mdgomareobis mniS-
vnelovan cvlaze miuTiTebs.

15.	SevadginoT cdis oqmi;
16.	davTvaloT da oqmSi CaviniSnoT muclis venidan 1 wuTis ganmav-

lobaSi gamosuli ringeris xsnaris wveTebis raodenoba adrenali-
nis Seyvanamde da Seyvanis Semdeg;

17.	ganvsazRvroT adrenalinis Seyvanidan 1, 2, 3 da 4 wuTze gamosuli 
wveTebis raodenoba;

18.	avxsnaT sisxlZarRvidan gamomavali siTxis wveTebis raodenobis 
mkveTri Semcirebis mizezebi.
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Tavi IV. 

sunTqvis sistema

samuSao IV.1. pnevmografia

sunTqvis procesis arsi mdgomareobs organizmis momaragebaSi 
JangviTi procesebisaTvis aucilebeli JangbadiT da organizmidan niv-
TierebaTa cvlis Sedegad warmoqmnili naxSirbadis dioqsidis gata-
naSi. garegani sunTqvis (filtvebis ventilacia), filtvebsa da qsovi-
lebSi gazTa cvlis, sisxlis mier gazebis transportis Seswavlis da 
Sesabamisad, organizmis sxvadasxva mdgomareobisa Tu moqmedebis dros 
sunTqvis funqciis Sesafaseblad mravali meTodi arsebobs. erT-erTi 
aseTi meTodia pnevmografia.

pnevmografia aris sunTqviTi moZraobebis registraciis meTodi, 
romelic saSualebas gvaZlevs ganvsazRvroT aramxolod sunTqviTi 
moZraobebis raodenoba, aramed CasunTqvisa da amosunTqvis faze-
bis xangrZlivoba, maTi Tanafardoba, sasunTqi moZraobebis siRrme. 
pnevmogramis xasiaTis mixedviT SesaZlebelia aseve sunTqvis centris 
mdgomareobaze msjeloba.

mozrdil adamianSi sunTqviTi moZraobebis raodenoba Seadgens 
12-18-jer wuTSi. bavSvebSi sunTqva ufro xSiria. kunTuri muSaobis 
dros icvleba sunTqvis rogorc sixSire, aseve siRrme. sunTqvis rit-
misa da siRrmis cvlileba SeiniSneba ylapvis, saubris, sunTqvis Seka-
vebis dros da a. S.

sunTqviTi moZraobebis registraciis yvelaze martivi da xelmis-
awvdomi meTodia pnevmografia riva-roCCis manJetisa da marees kafsu-
lis gamoyenebiT. manJets amagreben gamosakvlevi piris gulmkerdze, 
Semdeg masSi Cahberaven haers da rezinis miliT akavSireben marees 
kafsulasTan, romelic aRWurvilia CamweriT. yoveli CasunTqvisas, 
gulmkerdis gafarToebis gamo, am sistemis SigniT wneva matulobs 
da Camweri, Sesabamisad, maRla iwevs. amosunTqvis fazaSi wneva man-
Jetis SigniT qveiTdeba da Camweri dabla iwevs. Sedegad, kimografis 
lentze registrirdeba talRebis (kbilanebis) seria (pnevmograma), 
romelic sasunTq moZraobebs gamosaxavs.

	 samuSaos mizani:

sunTqvis sixSiris dadgena; CasunTqvisa da amosunTqvis fazebis 
xangrZlivobis gansazRvra; qimiuri nivTierebis zemoqmedebis, sau-
brisa da ylapvis procesisadmi sunTqvis sixSiris damokidebulebaze 
dakvirveba.
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samuSaosTvis aucilebelia:

kimografi, riva-roCCis aparatis manJeti, marees kafsula Cam-
weriT, Stativi, rezinis milebi, wamzomi, amiakis xsnari. kvlevis obi-
eqti _ adamiani.

samuSaos msvleloba

1.	 gamosakvlev pirs gulmkerdze SemovaxvioT manJeti (sur. 21);
2.	 rezinis milisa da mcire zomis gamanawilebeli minis milis meSveobT 

manJeti davakavSiroT marees kafsulasTan; 
3.	 minis gamanawilebliT manJetSi SeviyavnoT haeri;
4.	 CavrToT kimografi da wamzomi;
5.	 CaviweroT sunTqva: 

a) mosvenebul mdgomareobaSi;
b) maqsimaluri CasunTqvisa da amosunTqvisas;
g) saubris dros;
d) ylapvis dros;
e) amiakis orTqlis SesunTqvis dros (gamosakvlevi piris cxvir-

Tan mivitanoT amiakis xsnarSi dsvelebuli bambis gunda);
v) sunTqvis nebelobiTi Sekavebis Semdeg;
z) filtvebis hiperventilaciis Semdeg.

6.	 SevadginoT cdis oqmi;
7.	 miRebuli pnevmogramebi CavakraT oqmSi;
8.	 daviTvaloT sasunTqi moZraobebis raodenoba erT wuTSi sxvadasxva 

pirobebSi registrirebul pnevmogramebSi;
9.	 ganvsazRvroT sunTqvis romel fazaSi xdeba ylapva da saubari;
10.	SevadaroT erTmaneTs: a) sxvadasxva faqtoris zemoqmedebis Sedegad 

ganviTarebuli sunTqvis cvlilebis xasiaTi. b) sunTqvis cvlilebis 
gamomwvevi sxvadasxva faqtoris zemoqmedebis pirobebSi miRebuli 
zogierTi pnevmograma.

samuSao IV.2. sunTqvis sixSiris gansazRvra mosvenebisa da 
fizikuri datvirTvis dros da datvirTvis dasrulebis 

Semdeg

samuSaos mizani:

sunTqvis sixSiris dadgena; sunTqvis sixSirze dakvirveba fizi-
kuri datvirTvis pirobebSi da mis Semdgom.
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sur. 21. pnevmografia.

4

3

2

6

7
5

A

B 0,3c

1

A _ sunTqvis grafikuli  registracia mares kafsulis meSveobiT; B _ pnevmogr-
amebi, romlebic Cawerilia sunTqvis cvlilebis gamomwvevi sxvadasxva faqtoris 

zemoqmedebisas.
A: 1 _ farTo manJeti, 2 _ rezinis mili, 3 _ mares kafsula, 4 _ kimografi, 5 _ 

drois mricxveli, 6 _ gamanawilebeli; 7 _ universaluri Stativi.
B: a _ mSvidi sunTqva, b _ amiakis orTqlis SesunTqvisas, g _ saubris dros, d _ 
hiperventilaciis Semdeg, e _ sunTqvis nebelobiTi Sekavebis Semdeg, v _ fizi-

kuri datvirTvisas, z-T _ gamoyenebuli zemoqmedebis Sefaseba.
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samuSaosTvis aucilebelia:

pnevmografi (riva-roCCis aparatis manJeti), marees kafsula Cam-
weriT, wamzomi.	

samuSaos msvleloba

1.	 gamosakvlev pirs, mosvenebul mdgomareobaSi, gulmkerdze Semovax-
vioT manJeti (sur. 21); 

2.	 rezinis milisa da mcire zomis gamanawilebeli minis milis meS-
veobT manJeti davakavSiroT marees kafsulasTan; 

3.	 minis gamanawilebliT manJetSi SeviyavnoT haeri;
4.	 CavrToT kimografi da wamzomi;
5.	 CaviweroT sasunTqi moZraobebi; 
6.	 Semdeg gamosakvlev pirs SevTavazoT erTi wuTis ganmavlobaSi adg-

ilze Cqari sirbili;
7.	 sirbilis dasrulebisas ucebve CaviweroT sunTqva pnevmografze;
8.	 sirbilis dasrulebidan 5 wuTis Semdeg isev CaviweroT sunTqva.
9.	 SevadginoT cdis oqmi;
10.	miRebuli pnevmogramebi CavakraT oqmSi;
11.	 SevadaroT erTmaneTs mosvenebis, fizikuri datvirTvisa da dat-

virTvis Semdeg Cawerili pnevmogramebi;
12.	 davaxasiaToT fizikuri datvirTvis Sedegad ganviTarebuli 

sunTqvis cvlileba.

samuSao IV.3. spirometria

spirometria ewodeba filtvebis haeris moculobisa da sasicocxlo 
tevadobis gansazRvris meTods. filtvebis funqciuri mdgomareoba 
damokidebulia adamianis asakze, simaRleze, fizikur ganviTarebaze da 
rig sxva faqtorze. konkretuli adamianis sunTqvis funqciis Sesafa-
seblad gazomvis Sedegad miRebuli misi filtvis moculobebi Sedar-
ebuli unda iqnes standartul (e. w. WeSmarit) monacemebs, romlebsac 
gansazRvraven nomogramebis mixedviT. filtvis sasicocxlo tevado-
bisa da misi Semadgeneli moculobebis gasazomad iyeneben „wylis“ spi-
rometrs an „mSral“ spirometrs.

wylis spirometri (sur. 22.a) Sedgeba ori cilindrisagan: gareTa 
da SigniTa. gareTa cilindrs avseben wyliT niSnulamde „wylis done“. 
SigniTa cilindrs aTavseben wylian gareTa cilindrSi TavdaRma. 
masze datanilia danayofebiani Skala 7.103 m3 (7000 sm3). SuSis dabo-
loebis mqone rezinis milis (mundStuki) saSualebiT xdeba CasunTqva 
SigniTa cilindrSi. cilindri ivseba haeriT da maRla iwevs. Skalaze 
niSnulis _ „pasuxis done“ mopirdapired kiTxuloben Sedegs. yoveli 

a

b

g

d

e

v

z
T
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gazomvis Semdeg SigniTa cilindridan moxsnian sacobs da gamouSve-
ben haers.

sur. 22. spirometri

a) wylis spirometri          b) portatuli spirometri

samuSaos mizani:

filtvis sasicocxlo tevadobisa da misi haeris moculobebis 
gansazRvris meTodikis gacnoba.

samuSaosTvis aucilebelia:

spirometri, spirti, bamba. kvlevis obieqti-adamiani.

samuSaos msvleloba

1.	 spirometris mudStuki gavwmindoT spirtSi dasvelebuli bambiT;
2.	 filtvebis sasicocxlo tevadobis gansazRvris mizniT, fexze 

mdgari gamosakvlevi piri maqsimaluri CasunTqvis Semdeg akeTebs 
maqsimalurad Rrma amosunTqvas spirometrSi, mundStukis 
saSualebiT;

3.	 Skalis mixedviT vadgenT filtvebis sasicocxlo tevadobas;
4.	 Sedegis sizustis dasadgenad filtvebis sasicocxlo tevadobis 

gansazRvris process vimeorebT ramdenjerme da Semdeg gamoviTv-
liT saSualo sidides; 

5.	 mravaljeradi gazomvisas aucilebelia, rom yovel jerze spirome-
tris Skala sawyisi mdgomareobaSi imyofebodes. amisaTvis, wylis 
cilindris SigniTa cilindrs sacobs movxsniT (haeri gamoidevneba) 
da cilindri dabla daeSveba; 
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6.	 samedicino sawolze wamovawvinoT gamosakvlevi piri da gavimeo
roT filtvebis sasicocxlo tevadobis gansazRvris procedura; 

7.	 sasunTqi haeris moculobis gansazRvris mizniT, gamosakvlevi piri 
mSvidi CasunTqvis Semdeg akeTebs mSvid amosunTqvas spirometrSi, 
mundStukiani milis saSualebiT;

8.	 amosunTqvis rezervuli moculobis gansazRvris mizniT, gamosakv-
levi piri mSvidi CasunTqvis Semdeg akeTebs maqsimalur amosunTq-
vas spirometrSi. Skalas maCvenebels gamovakloT sasunTqi haeris 
sidide.

9.	 SevadginoT cdis oqmi;
10.	miRebuli monacemebi CaviniSnoT oqmSi;
11.	gazomvis Sedegad miRebuli monacemebi SevadaroT standartul 

sidideebs da gavakeToT daskvnebi gamosakvlevi piris sunTqvis 
funqciis mdgomareobis Sesaxeb.

12.	filtvis sasicocxlo tevadobisa da misi haeris moculobebis 
gansazRvras axdenen gamosakvlevi piris fexze mdgar da mwo-
liare mdgomareobaSi da aseve, fizikuri datvirTvis Semdeg. 
adgenen sxvaobas gazomvisas miRebuli Sedegebis erTmaneTTan 
SedarebiT.
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Tavi V.

nivTierebisa da energiis cvla

organizmsa da garemos Soris energiisa da nivTierebis cvla 
cocxali materiis ganuyofeli da moucilebeli Tvisebaa. energia 
gamoiyofa disimilaciis dros da uzrunvelyofs yvela sasicocxlo 
procesis (sisxlis mimoqceva, sunTqva, kunTis muSaoba da a. S.) ener-
giiT momaragebas. organizmSi warmoqmnili energia SeiZleba siT-
bur energiad CaiTvalos, radgan sxva saxis energiebi umniSvnelod 
mcire raodenobiT gamoiyofa. amitom organizmSi mimdinare cvlis 
procesebis intensivobaze SeiZleba vimsjeloT organizmis mier 
drois erTeulSi gamoyofili siTbos raodenobis mixedviT. siT-
bos da sxva nebismieri saxis energiis erTeulia jouli (j), magram 
fiziologiasa da medicinaSi, Cveulebriv, gamoiyeneba sistemis ara 
erTeulebi, aramed kaloria (kal) an kilokaloria (kkal), 1 kkal = 
4,19 kilojouls.

gamoyofili energiis gazomva SesaZlebelia pirdapiri kalo-
rimetriis meTodiT, organizmis saerTo siTboproduqciis gansaz-
RvrisTvis gankuTvnil specialur kameraSi. ufro farTod aris 
gavrcelebuli arapirdapiri kalorimetriis meTodi, romlis mixed-
viT, siTbos produqciis maCveneblad gamoiyeneba moxmarebuli Jang-
badis raodenoba. gamoyofili energiis orive meTodiT gazomvis 
Sedegebi erTmaneTs emTxveva.

organizmis danakargebis kvlevas farTo gamoyeneba aqvs Sromis 
fiziologiaSi, sportul medicinasa da klinikaSi. cvlis intensivoba, 
rogorc wesi, datvirTvis pirdapirproporciulad izrdeba. amitom, 
mniSvnelovania imis codna Tu ramden energias xarjavs organizmi ama 
Tu im samuSaos Sesrulbisas. klinikaSi ZiriTadad gansazRvraven e.w. 
ZiriTad cvlas, romelic gamosaxavs organizmis cxovelmyofelobis 
SesanarCuneblad saWiro energiis xarjvis minimalur dones.

ZiriTad cvlas zomaven diliT, uzmoze (sakvebis miRebidan minimum 
12 saaTis Semdeg), komfortis temperaturis (+220) pirobebSi, mwoli-
are mdgomareobaSi anu fizikuri da fsiqikuri mosvenebis pirobebSi. 
ZiriTadi cvlis pirobebis Seqmna saswavlo laboratoriebSi Znelia, 
amitom aq gamosakvlevi piris cvlis dones zomaven drois mocemul 
momentSi (gazomvisaTvis saWiro pirobebis gareSe) _ kunTovani siste-
mis mosvenebis dros da fizikuri datvirTvisas.
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Tema V.1. kveba. ZiriTadi cvla

samuSao V. 1.1. adamianis ZiriTadi cvlis gamoTvla 
cxrilebisa da nomogramebis mixedviT

arsebobs specialuri cxrilebi (cxr. 3; 4), romelTa gamoyenebiT 
SesaZlebelia adamianis simaRlis, asakis, sqesisa da sxeulis masis 
mixedviT ganvsazRvroT adamianis ZiriTadi cvlis saSualo statisti-
kuri done. am saSualo statistikuri sidideebis Sedarebisas xelsawy-
oebis meSveobiT gazomviT miRebul SedegebTan SesaZlebelia ama Tu 
im samuSaos Sesasruleblad saWiro energiis danaxarjebis gamoTvla. 

samuSaos mizani:

adamianis ZiriTadi cvlis gamoTvla cxrilebis meSveobiT.

samuSaosTvis aucilebelia:

samedicino saswori, simaRlis sazomi, ZiriTadi cvlis gamosaTv-
lelad gankuTvnili cxrilebi. kvlevis obieqti _ adamiani.

 samuSaos msvleloba

1.	 gavzomoT gamosakvlevi piris simaRle da wona. Tu gazomva moxda 
Semosil mdgomareobaSi, maSin miRebul Sedegebs unda gamovakloT 
tansacmlis wona: mamakacis SemTxvevaSi 5kg, xolo qalis SemTvevaSi 
_ 3 kg;

2.	 ZiriTadi cvlis gasaangariSeblad viyenebT gamosakvlevi piris sqe-
sis Sesabamis cxrilebs. cxrilebi mamakacisa da qalisTvis gansx-
vavebulia (cxr. 3; 4), vinaidan mamakacebSi cvlis done, saSualod, 
10%-iT metia, vidre qalebSi;

3.	 cxrilebi gamoviyenoT Semdegnairad: Tu, magaliTad, gamosakvlevi 
piri 25 wlis mamakacia, simaRliT 168 sm da woniT 60 kg, maSin misi 
ZiriTadi cvlis gasaangariSeblad cxrilSi (3.a) gamosakvlevi piris 
wonis gverdiT vpoulobT ricxvs 892;

4.	 cxrilSi (3.b) horizontalurad vipovoT asaki (25 weli) da ver-
tikalurad _ simaRle (168 sm) da asakisa da simaRlis monacemebis 
kveTaze mdebareobs cifri 672;

5.	 SevkriboT orive monacemi (892 + 672 = 1 564) da vRebulobT normal-
uri ZiriTadi cvlis saSualo statistikur sidides mocemuli asakis, 
simaRlisa da wonis mamakacisTvis, romelic Seadgens 1 564 kkal;

6.	 SevadginoT samuSaos oqmi;
7.	 mocemuli gamosakvlevi pirisTvis cxrilSi napovni ZiriTadi cvlis 

sidide SevadaroT xelsawyos daxmarebiT miRebul Sedegebs;
8.	 cxrilSi napovni sidide SevadaroT riddis formulis mixedviT 

miRebul ZiriTadi cvlis sidides.
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cxrili 3. mamakacis ZiriTadi cvlis gamosaTvleli cxrili (1 kkal = 4,19 kj).

a b
wo

na
, 
kg

ka
l

o
r
ia

wo
na

, 
kg

ka
l

o
r
ia

si
ma

R
l

e,
 

sm

mamakacebi (asaki)

17 19 21 23 25 27 29 31 33 35 37 39 41 43 45

44 672 85 1234 40
45 685 86 1249 44
46 699 87 1263 48
47 713 88 1277 52
48 727 89 1290 56
49 740 90 1304 60
50 754 91 1318 64
51 768 92 1332 68
52 782 93 1345 72
53 795 94 1359 76
54 809 95 1373 80
55 823 96 1387 84
56 837 97 1406 88
57 850 98 1414 92
58 864 99 1428 96 113
59 878 100 1442 100 153 128
60 892 101 1455 104 193 168
61 905 102 1469 108 233 208
62 919 103 1483 112 273 248
63 933 104 1497 116 313 288
64 947 105 1510 120 353 328
65 960 106 1524 124 393 368
66 974 107 1538 128 433 408
67 988 108 1552 132 473 448
68 1002 109 1565 136 513 488
69 1015 110 1579 140 553 528
70 1029 111 1593 144 593 568
71 1043 112 1607 148 633 608
72 1057 113 1620 152 673 648 619 605 592 578 565 551 538 524 511 497 484 470 457
73 1070 114 1634 156 713 678 669 625 612 598 585 571 558 544 531 517 504 490 477
74 1084 115 1648 160 743 708 659 645 632 618 605 591 578 564 551 537 524 510 497
75 1098 116 1662 164 773 738 679 665 652 638 625 611 598 584 571 557 544 530 517
76 1112 117 1675 168 803 768 699 685 672 658 645 631 618 604 591 577 564 550 537
77 1125 118 1669 172 823 788 719 705 692 678 665 651 638 624 611 597 584 570 543
78 1139 119 1703 176 843 808 739 725 712 698 685 671 658 644 631 617 604 590 577
79 1153 120 1717 180 863 828 759 745 732 718 705 691 678 664 651 637 624 610 597
80 1167 121 1730 184 883 848 779 765 752 738 725 711 698 684 671 657 644 630 617
81 1180 122 1744 188 903 868 799 785 772 758 745 731 718 704 691 677 664 650 637
82 1194 123 1758 192 923 888 819 805 792 778 765 751 738 724 711 697 684 670 657
83 1208 124 1772 196 908 839 825 812 798 785 771 758 744 731 717 704 690 677
84 1222 200 859 845 832 818 805 791 778 764 751 737 724 710 697
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cxrili 4. qalis ZiriTadi cvlis gamosaTvleli cxrili (1 kkal = 4,19 kj).

a b
wo

na
, 
kg

ka
l

o
r
ia

wo
na

, 
kg

ka
l

o
r
ia

si
ma

R
l

e,
 s

m

qalebi (asaki)

17 19 21 23 25 27 29 31 33 35 37 39 41 43 45

44 1076 85 1468 40
45 1085 86 1478 44
46 1095 87 1487 48
47 1105 88 1497 52
48 1114 89 1506 56
49 1124 90 1516 60
50 1133 91 1525 64
51 1143 92 1535 68
52 1152 93 1544 72
53 1162 94 1554 76
54 1172 95 1564 80
55 1181 96 1573 84
56 1191 97 1583 88
57 1200 98 1592 92
58 1210 99 1602 96 -21
59 1219 100 1611 100 --5 -14
60 1229 101 1621 104 11 2
61 1238 102 1631 108 27 18
62 1248 103 1640 112 43 34
63 1258 104 1650 116 59 50
64 1267 105 1659 120 75 65
65 1277 106 1669 124 101 82
66 1286 107 1678 128 107 98
67 1296 108 1688 132 123 114
68 1205 109 1698 136 139 130
69 1315 110 1707 140 155 146
70 1325 111 1717 144 171 162
71 1334 112 1726 148 187 178
72 1344 113 1736 152 201 192 183 174 164 155 146 136 127 117 108 98 89 80 71
73 1353 114 1745 156 215 206 190 181 172 162 153 144 134 125 116 106 97 87 78
74 1363 115 1755 160 229 220 198 188 179 170 160 151 142 132 123 114 104 95 86
75 1372 116 1764 164 243 234 205 196 186 177 168 158 149 140 130 121 112 102 93
76 1382 117 1774 168 255 246 213 203 194 184 175 166 156 147 138 128 119 110 100
77 1391 118 1784 172 267 258 220 211 201 192 183 173 164 154 146 136 126 117 108
78 1401 119 1793 176 279 270 227 218 209 199 190 181 171 162 153 143 134 123 115
79 1411 120 1803 180 291 282 236 225 216 207 197 188 179 169 160 151 141 132 124
80 1420 121 1812 184 303 294 242 233 223 214 204 195 186 177 167 158 149 139 130
81 1430 122 1822 188 313 304 250 240 231 221 215 203 193 184 175 165 156 147 137
82 1439 123 1831 192 322 314 257 248 238 229 220 210 201 191 182 173 163 154 145
83 1449 124 1841 196 333 324 264 255 246 236 227 218 208 199 190 180 171 161 152
84 1458 200 334 272 262 253 244 234 225 216 206 197 188 179 169 160
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 samuSao V.1.2. ZiriTadi cvlis gamoTvla  
riddis formulis mixedviT

riddis formula saSualebas gvaZlevs gamovTvaloT ZiriTadi 
cvlis sididis normidan gadaxris procentuli maCvenebeli. es for-
mula dafuZnebulia arteriul wnevas, pulsis sixSiresa da orga-
nizmis mier siTbos warmoqmnas Soris arsebul kavSirze. organizmis 
ZiriTadi cvlis gamoTvla formulis moxedviT yovelTvis mxolod 
miaxloebiTi Sedegis momcemia, magram zogierTi daavadebis dros (sax-
eldobr, Tireotoqsikozi) Sedegebi sakmaod sarwmunoa, ris gamoc es 
meTodi xSirad gamoiyeneba klinikaSi. dasaSvebad iTvleba normidan 
gadaxra 10 %-mde.

samuSaos mizani:

adamianis ZiriTadi cvlis gamoTvla riddis formulis meSveobiT.

samuSaosTvis aucilebelia:

sfigmomanometri, fonendoskopi, wamzomi an wamis isriani saaTi. 
kvlevis obieqti-adamiani.

samuSaos msvleloba

1.	 gamoskvlev pirs gavuzomoT pulsis sixSire da arteriuli wneva 
korotkovis meTodiT 3-jer 2-2-wuTiani SualediT, ZiriTadi cvlis 
gamoTvlis aucilebeli pirobebis dacviT;

2.	 gamoviTvaloT ZiriTadi cvlis normidan gadaxris procentuli 
maCvenebeli riddis formulis mixedviT: 

gp = 0,75 . (ps + pw . 0.74) - 72,
sadac

gp _ ZiriTadi cvlis normaluri maCveneblidan gadaxris procenti;
ps _ pulsis sixSire;
pw _ pulsuri wneva anu sistolur da diastolur wnevaTa sxvaoba. 

3.	 formulaSi Casasmelad gamoviyenoT cifrebi, romlebsac sami 
gazomvidan miRebuli cifrebis saSualo ariTmetikulis gamovTv-
liT miviRebT.

	     magaliTi. adamianis pulsi Seadgens 75 dartymas wuTSi, arteri-
uli wnevis sididea 120/80 mm.vwy.sv., maSin gadaxris procenti udris

gp = 0,75 . (75 + (120 - 80) . 0,74) _ 72 = 0,75 . (75 + 40 . 0,74) - 72=6,45.

	   amrigad, mocemul gamosakvlev pirs ZiriTadi cvla gaZlierebuli 
aqvs 6,45 %-iT anu normis farglebSi imyofeba.

	   riddis formuliT gamoTvlis gasamartiveblad arsebobs special-
uri nomograma (sur. 23), romlis daxmarebiT pulsis sixSirisa da 



79

pulsuri wnevis sidideebis ricxviTi mniSvnelobebis saxazaviT erT-
maneTTan SeerTebisas, Sua xazze advilad ganisazRvreba ZiriTadi 
cvlis normidan gadaxris sidide.

sur. 23. riddis formulis nomograma.

dartyma/wT % mm vwy.sv.

pu
l

si
s 

wn
ev

a

Zi
r
iT

ad
i 

c
vl

is
 m

at
eb

a

pu
l

si

4.	 gamovTvaloT ZiriTadi cvlis normidan gadaxris maCvenebeli rid-
dis formuliT;

5.	 ganvsazRvroT igive sidide nomogramis mixedviT;
6.	 gamoviangariSoT ramden kkal (j) Seadgens Cvens mier gamoTvlili 

gadaxris procenti.
7.	 imis gamo, rom saswavlo laboratoriaSi, Cveulebriv, ver xerxdeba 

ZiriTadi cvlis gansazRvris aucilebeli pirobebis dacva, Cvens 
mier miRebuli Sedegebi miaxloebiT gamosaxavs gamosacdeli piris 
ZiriTadi samuSao cvlis dones.

8.	 SevadginoT samuSaos oqmi;
9.	 ganvsazRvroT siTbos produqciis samuSao danamati Cveni monace-

mebis SedarebiT cxrilis gamoyenebiT miRebul ZiriTadi cvlis 
donis maCvenebelTan.
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samuSao V.1.3. kvebis racionis Sedgena

samuSaos mizani:

erTi adamianis erTi dRis kvebis racionis gansazRvra.

samuSaosTvis aucilebelia: 

cxrili 5. da cxrili 6.

cxrili 5. sakvebi produqtebis qimiuri Sedgeniloba (100 g-Si)

#
produqtis  
dasaxeleba

qimiuri Sedgeniloba, gramebSi

cilebi cximebi naxSir-
wylebi

miner.
maril.

1 2 3 4 5 6

1 cxvris cximiani 16,3 15,3 - 0,8

2 cxvris ucximo 20,8 9,0 - 0,9

3 saqonlis cximiani 18,9 12,4 - 1,0

4 saqonlis ucximo 20,2 7,0 - 1,1

5 Roris cximiani 11,4 49,3 - 0,6

6 Roris ucximo 14,6 33,0 - 0,8

7 qaTmis 1 -kategoriis 18,2 18,4 0,7 0,8

8 qaTmis 2 -kategoriis 20,2 8,8 0,6 0,9

9 qaTmis kvercxi 12,7 11,5 0,7 1,0

10 saqonlis RviZli 17,4 3,1 - 1,3

11 kobri 16,0 3,6 - 1,3

12 ucximo xaWo 18,0 0,6 1,5 1,2

13 karaqi (glexuri) 1,3 72,5 0,9 1,3

14 karaqi gamdnari 0,3 82,3 1,0 0,5

15 yveli 23,4 30,0 - 4,6

16 margarini 0,3 82,3 1,0 0,5

17 mzesumziris zeTi 0,0 99,0 - kvali

18 puri Savi 6,5 1,0 41,2 2,5

19 puri xorblis 8,1 1,2 47,0 2,0
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1 2 3 4 5 6

20 mananas burRuli 11,3 0,7 71,8 0,5

21 brinji 7,0 0,6 75,2 0,7

22 Svriis fafa 11,9 5,8 60,4 2,1

23 xorblis fafa 12,0 2,9 67,2 1,1

24 makaroni 10,7 1,3 69,8 0,7

25 rZe pasterizebuli 2,8 3,2 4,7 0,7

26 saqonlis 10%-iani cximiano-
bis mqone rZis naRebi

3,0 10,0 4,0 0,6

27 saqonlis 20%-iani cximiano-
bis mqone rZis naRebi 

2,8 20,0 3,6 0,5

28 rZe Sededebuli,  Saqriani 7,2 8,5 46,0 1,8

29 araJani 20% cximianobiT 2,0 20,0 3,2 0,5

30 araJani 10% cximianobiT 3,0 10,0 2,9 0,6

31 kefiri cximiani 2,8 3,2 4,1 0,7

32 kefiri ucximo 3,0 0,05 3,8 0,7

33 mwvane barda 5,0 0,2 26,8 0,8

34 kombosto TeTrTaviani 1,8 - 11,2 0,7

35 kartofili 2,0 4,1 40,4 1,1

36 stafilo 1,3 0,1 14,4 1,0

37 kitri 0,8 - 6,3 0,5

38 salaTis foTlebi 1,5 - 4,4 1,0

39 Warxali 1,7 - 20,7 1,0

40 pomidori 0,6 - 8,8 0,7

41 lobio 4,0 - 9,3 0,7

42 sazamTro 0,7 - 18,4 0,6

43 nesvi 0,6 - 19,2 0,6

44 gargari 0,9 - 21,3 0,7

45 alubali 0,8 - 21,4 0,6

46 msxali 0,4 - 20,8 0,7

47 vaSli 0,4 - 21,7 0,5

48 greipfruti 0,9 - 14,5 0,5

49 mandarini 0,8 - 15,3 0,5
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50 yurZeni 0,4 - 43,1 0,4

51 Jolo 0,8 - 22,4 0,5

52 soko TeTri 3,2 0,7 5,0 0,9

53 Cai Savi 20,0 - 15,4 5,5

54 yava xsnadi 15,0 3,6 7,0 -

55 yavis marcvlebi moxaluli 13,9 14,3 19,7 4,5

cxrili 6. mozrdili adamianis dRe-Ramuri moTxovnileba cilebze, cximebze da 
naxSirwylebze ganviTarebuli komunaluri momsaxurebis mqone qalaqebSi

#
adamianTa jgufebi 

da 
samuSaos xasiaTi sq

es
i

as
ak

i

cilebi, 
grami

cximebi,
grami

na
xS

ir
wy

l
eb

i,
 g

r
am

i

su
l

ma
T

 S
o

r
is

c
xo

ve
l

u
r

i

su
l

ma
T

 S
o

r
is

mc
en

ar
eu

l
i

1
romelTa Sroma  
ar aris fizikuri

mamr.
18-39
40-59

89
96

58
53

90
84

27
25

382
355

mdedr.
18-39
40-59

82
75

49
45

77
70

23
21

329
303

2
meqanizebuli Sroma mcire 
fizikuri datvirTviT

mamr.
18-39
40-59

99
92

54
50

97
91

29
27

413
385

mdedr.
18-39
40-59

84
77

46
43

82
76

25
23

352
324

3
meqanizebuli Sroma 
mniSvnelovani fizikuri 
datvirTviT

mamr.
18-39
40-59

102
93

56
51

103
94

31
28

345
401

mdedr.
18-39
40-59

86
79

47
44

87
81

26
25

375
347

4

meqanizebuli an nawilobriv 
meqanizebuli Sroma 
saSualo da mZime fizikuri 
datvirTviT

mamr.
18-39
40-59

108
100

54
50

120
110

36
33

522
480

mdedr.
18-39
40-59

92
85

46
43

102
94

30
28

444
409

samuSaos msvleloba 

1.	 cxrilis gamoyenebiT SeadgineT dRe-Ramis dabalansebuli kvebis 
racioni.

2.	 gamoTvaleT racionis energetikuli Rirebuleba da SeadareT 
normas. 
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Tema V.2. sxeulis temperatura da Termoregulacia 

homoioTermul organizmebSi sxeulis gansazRvruli temperatu-
ris SenarCuneba xdeba Termoregulaciis fiziologiuri meqanizmebis 
meSveobiT, romlebsac SeuZlia Secvalos siTbos rogorc produqcia, 
aseve gacema. saxeldobr, garemo aris temperaturis daweva organizmSi 
iwvevs siTbos produqciis gaZlierebas metaboluri procesebis inten-
sificirebis da siTbos gacemis daqveiTebis gziT. garemos temper-
turis mateba ki _ sapirispiro procesebs iwvevs. organizmSi siTbos 
produqcia Zlierdeba aseve kunTuri muSaobis dros. am dros sxeulis 
temperaturis SesanarCuneblad organizmSi Zlierdeba siTbos gacemis 
procesic.

samuSao V.2.1. sxeulis temperaturis gazomva

adamianis sxeulis temperatura mudmivad narCundeba gansazRvrul 
doneze da misi cvlileba, xSirad, adamianis janmrTelobis mdgomare-
obis mniSvnelovani maCvenebelia. adamianis sxeulis temperaturis 
gazomva sxeulis sxvadasxva wertilze xdeba. Cveulebriv, mas iRliis 
fosoSi, piris RruSi da reqtalurad zomaven vercxliswylis svetiani 
samedicino TermometriT. misi maCveneblebi damokidebulia gazomvis 
droze.

samuSaos mizani:

adamianis sxeulis temperaturis samedicino TermometriTa da 
eleqtroTermometriT gazomvis meTodikis gacnoba; adamianis sxeulis 
temperaturis gazomva.

samuSaosTvis aucilebelia:

vercxliswylis svetiani samedicino Termometri, eleq
troTermometri, antiseptikuri xsnarebi samedicino Termometrisa da 
eleqtroTermometris gadamcemis dezinfeqciisaTvis, wamzomi. kvle-
vis obieqti _ adamiani.

samuSaos msvleloba

1.	 davferTxoT samedicino Termometri da movaTavsoT gamosakvlevi 
piris iRliis fosoSi 30 wamiT;

2.	 CaviweroT maCvenebeli da Termometri isev davfeTxoT;
3.	  ganvagrZoT temperaturis gazomva, imave gziT, 1; 1,5; 2; 2,5 wuTis 

ganmavlobaSi da ase Semdeg manam, sanam Termometris maCvenebeli 
mudmiv dones ar miaRwevs;

4.	 iRliis fosoSi temperaturis gazomvis drois gansazRvris Semdeg, 
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vaxdenT Termometris dezinfeqcias antiseptikur xsnarSi da tem-
peraturas vzomavT gamosakvlevi adamianis piris RruSi;

5.	 amisaTvis, gamosakvlev pirs vTxovoT, Termometris daboloeba, 
romelSic vercxliswyalia moTavsebuli, Caidos enis qveS da daxu-
ros piri;

6.	 temperaturis gazomvis Semdeg, gamosakvlev pirs piris RruSi 3-4-
jer vavlebinebT civ wyals da kidev erTxel vzomavT temperatu-
ras piris RruSi;

7.	 vercxliswylis svetiani samedicino TermometriT temperaturis 
gazomvis Semdeg temperaturas vzomavT eleqtroTermometriT. 
amisaTvis, eleqtroTermometris gadamcems vaTavsebT iRliis fos-
oSi da vaxdenT temperaturis registracias yovel 10 wamSi manam, 
saman ar miviRebT mudmiv maCvenebels;

8.	 SevadginoT samuSaos oqmi;
9.	 cdis Sedegebis mixedviT avagoT grafiki, romelSic asaxuli iqneba 

temperaturis gazomvis dro da misi Sesabamisi temperaturuli 
maCveneblebi;

10.	SevadaroT erTmaneTs vercxliswylis svetiani TermometriTa da 
eleqtroTermometriT gazovmis pirobebSi miRebuli sxeulis tem-
paraturis gazomvis dro; 

11.	avxsnaT sxvaoba.

samuSao V.2.2. sisxlis mimoqcevis roli sxeulis sxvadasxva 
ubanze temperaturis SenarCunebaSi

sxeulis temperaturis SenarCunebaSi mniSvnelovan rols asru-
lebs sisxlis mimoqceva. cirkulirebadi sisxli organoebSi Tbeba da 
sxeulis sxva ganyofilebebSi moZraobisas maTSi gadaaqvs siTbo. im 
organoebSi, sadac warmoqmnili siTbos raodenoba didi ar aris, Zli-
erdeba siTbos gacema.

samuSaos mizani:

adamianis sxeulis temperaturis SenarCunebaSi sisxlis mimoqcevis 
rolis gansazRvra temperaturuli maCveneblebis mixedviT.

samuSaosTvis aucilebelia:

eleqtroTermometri, sfigmomanometri. kvlevis obieqti _ 
adamiani. 

samuSaos msvleloba

1.	 gamosakvlevi piri xels mSvidad debs magidaze, kunTebis daZabvis 
gareSe;
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2.	 mas mxarze SemovaxvioT sfigmomanometris manJeti da imave xelis 
erTi romelime TiTis daboloebas mivadoT eleqtroTermometris 
gadamcemi;

3.	 Semdeg manJetSi CavberoT haeri ise, rom masSi wnevam 180-200 mm.vwy.
sv. miaRwios. aseTi wnevis dros, mxris sisxlZarRvebi moWeras gan-
icdis da am zewolis gamo winamxrisa da mtevnis midamoSi sisxlis 
mimoqceva irRveva;

4.	 sfigmomanometriT Tval-yuri vadevnoT, rom cdis dros, manJetSi 
wneva ar Semcirdes;

5.	 10 wuTis ganmavlobaSi (intervaliT 1 wuTi) eleqtroTermometriT 
varegistrirebT TiTis daboloebis temperaturas;

6.	 Semdeg manJetidan gamovdevniT haers. amis gamo winamxrisa da mte-
vnis midamoSi aRdgeba sisxlis mimoqceva;

7.	 ganvagrZobT TiTis daboloebis temperaturis registracias manam, 
sanam ar aRdgeba sawyisi temperatura da viniSnavT sawyisi temper-
aturis aRdgenis dros;

8.	 miRebuli Sedegebi SevitanoT cxrilSi 7. da cdis Sedegebis mixed-
viT avagoT TiTis, mtevnis, winamxris tempraturis gazomvis grafiki 
da avxsnaT cvlilebis meqanizmi.

9.	 SevadginoT samuSaos oqmi.

cxrili 7.

# registraciis etapebi sxeulis temperatura
TiTi mtevani winamxari

1 sawyisi mdgomareoba

2 sisxlis mimoqcevis Sewyvetis Semdeg

3 Sewyvetidan 1 wuTis Semdeg

4 Sewyvetidan 2 wuTis Semdeg

5 Sewyvetidan 10 wuTis Semdeg

6 sisxlis mimoqcevis aRdgenis Semdeg

7 aRdgenidan 1 wuTis Semdeg

8 aRdgenidan 2 wuTis Semdeg

9 aRdgenidan 10 wuTis Semdeg

cdis dros erTis nacvlad ramdenime eleqtroTermometris (an 
erTi, magram mraval gadamcemiani eleqtroTermometris) gamoyenebiT 
SesaZlebelia temperaturis erTdroulad gazomva xelis mtevnisa 
da winamxris sxvadasxva wertilze da aseve, meore xelis Sesabamis 
wertilebze, sadac mxarze manJeti ar yofila Semoxveuli da Sesabam-
isad, sisxlis mimoqcevac ar yofila darRveuli.
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Tavi VI 

saWmlis monelebis fiziologia

saWmlis momnelebel sistemaSi mimdinareobs sakvebis aTvisebas-
Tan dakavSirebuli rTuli da mravalferovani procesebi. organiz-
mis energetikuli danaxarjebis aRsadgenad da plastikuri nivTiere-
bebisadmi moTxovnilebis dasakmayofileblad aucileblia garemodan 
sakvebi nivTierebebis miReba, gadamuSaveba da aTviseba. 

saWmlis momnelebel traqtSi moxvedris Semdeg sakvebi produqtebi 
meqanikur da qimiur gardaqmnebs ganicdis. sakvebi nivTierebebi Sei-
woveba, xolo sakvebis gadaumuSavebeli narCenebi organizmidan gamoi-
yofa. es procesebi mimdinareobs saWmlis momnelebeli sistemis 
sekreciuli, motoruli da Sewovis funqciis xarjze. garda amisa, 
saWmlis momnelebel sistemas axasiaTebs inkreciuli da eqskreciuli 
funqciebi.

saWmlis monelebis fiziologiis Seswavlis meTodebi mraval-
ricxovani da mravalferovania. maTgan zogierTs warmogidgenT praq-
tikumis am ganyofilebaSi.

samuSao VI.1. ZaRlis ybayura sanerwyve jirkvalze  
fistulis dadebis operacia

fistuliT kvlevis meTodebs udidesi mniSvneloba aqvs saWmlis 
momnelebeli aparatis sxvadasxva ganyofilebis funqciis Seswavlis 
saqmeSi. es meTodebi saSualebas gvaZlevs: a) saWmlis momnelebeli 
wvenebi miviRoT sufTa saxiT, rac metad mniSvnelovania maTi Sedge-
nilobisa da gadamamuSavebeli funqciis Sesaswavlad; b) SeviswavloT 
saWmlis momnelebeli jirkvlebis moqmedebis regulaciis meqanizmebi;  
g) davakvirdeT saWmlis momnelebeli traqtis sxvadasxva ganyofilebaSi 
sakvebis gadaadgilebisa da qimiuri gardaqmnis siCqares; d) gamovikv-
lioT saWmlis momnelebeli traqtis motorika.

ama Tu im tipis eqsperimetis Casatareblad aucilebelia cxovelis 
SerCeva, rac gulisxmobs cxovelis saxeobis, sacxovrebeli garemos, 
sqesis, asakis da sxva faqtorebis gaTvaliswinebas. saWmlis momnele-
beli traqtis fistulis dadebis poeracia SemuSavebulia mravali 
saxeobis cxovelisaTvis, magram saswavlo miznebisTvis umjobesia 
ZaRlebis gamoyeneba.

mizanSewonilia, saeqsperimentod SevarCioT e.w. ujiSo ZaRlebi, 
axalgazrda _ 2-3 wlamde asakisa, keTili Tvisebebis mqone, priala dab-
ali bewviT. cxoveli unda iyos janmrTeli da kargad nakvebi. kuWze, 



87

kuWqveSa jirkvlis sadinarsa da nawlavze Tiri-vellas meTodiT fis-
tulis dasadebad sasurvelia aramake mdedri ZaRlebis SerCeva.

operaciamde erTi dRe-RamiT adre ZaRlebs banen da operaciamde 
10-12 saaTiT adre uwyveten sakvebis miwodebas. 

yvela operacia tardeba zogadi narkozis qveS aseptikisa da anti-
septikis wesebis dacviT. yvela aucilebeli qirurguili instru-
menti da Sprici steriluri unda iyos. sterilizaciisTvis klinikebSi 
gamoiyeneba uaxles miRwevebze dafuZnebuli teqnologiebi, magram 
saswavlo laboratoriis pirobebSi gadasaxvevi masala (tamponebi, saw-
mendebi da saxvevebi, bintebi) ideba biqsebSi da sterildeba avtokla-
vSi 1,5-2 atm wnevis qveS 20-40 wuTis ganmavlobaSi; abreSums xarSaven 
da Semdeg inaxaven 70%-ian spirtSi; qirurgi da misi asistentebi kar-
gad ibanen xelebs da imuSaveben maT 70%-iani spirtiT. frCxilebis 
qveS kans imuSaveben iodis 5%-iani spirtxsnariT.

ZaRlebisTvis narkozis miwodeba SesaZlebelia erT-erTi am gziT. 
ZaRlis kanqveS SehyavT morfinis 1%-iani xsnari, gaangariSebiT 1 ml/
kg sxeulis masisa. 15-20 wuTis Semdeg ZaRls afiqsireben saoperacio 
magidaze da saxeze gakeTebuli niRabis meSveobiT aZleven sainhalacio 
narkozs (eTeri an eTerisa da qloroformis narevi TanafardobiT 2:1). 
narkozul saSualebad SeiZleba gamoyenebuliqnes aseve nembutalic, 
doziT _ 30-40 mg/kg sxeulis masisa da natriumis Tiopentali, doziT 
_ 2 mg/kg.

samuSaos mizani:

sanerwyve jirkvalze fistulis dadebis operaciiis meTodikis 
gacnoba; sxvadasxva saxis gaRizianebis sapasuxod nerwyvis gamoyofaze 
dakvirveba.

samuSaosTvis aucilebelia:

saoperacio instrumentebisa da masalebis nakrebi, sanarkoze saSu-
aleba, saoperacio magida. saeqsepimento cxoveli _ ZaRli.

samuSaos msvleloba

1.	 danarkozebuli ZaRli davafiqsiroT saoperacio magidaze qveviT 
mimarTuli zugiT an gverdulad;

2.	 erT-erT loyaze gavparsoT kani;
3.	 movaxdinoT saoperacio velis dezinfeqcia orjer, iodis 5%-iani 

spirtxsnariT da mimdebare ubnebidan saoperacio velis izoli-
rebis mizniT, mas davafaroT SuaSi Wrilis mqone steriluri naWeri;

4.	 farTod gavxsnaT cxovelis piri da movZebnoT ybayura sanerwyve 
jirkvlis sadinaris xvreli, romelic, Cveulebriv, mdebareobs 
zeda mesame ZiriTadi kbilis zeviT (sur. 24);
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sur. 24. ybayura sanerwyve jirkvalze fistulis dadebis operaciis etapebi. 

21 3 4

b

a

1 _ zondis Seyvana (a)  da ligaturis dadeba (b);
2 _ lorwovani garsis gaWra da sadinaris preparireba;  

3 _ lorwovan garsze nakerebis dadeba; 
4 _ kanqveS Cakerebuli lorwovani garsis nawili da jirkvlis sadinari.

5.	 sanerwyve jirkvlis sadinarSi 5-6 sm siRrmeSi SevitanoT 0,15-
0,25 mm diametris mqone Rilis formis zondi. sadinarSi Seta-
nisas zondi jer lorwovani garsis perpendikularulad vamoZ-
raoT, xolo Semdeg zeda ybis kbilebis kidis paralelurad yuris 
mimarTulebiT;

6.	 lorwovan garsze, sadinaris xvrelis win da ukan 0,5 mm daSorebiT 
davdoT, magram ar SevkraT 2 ligatiura;

7.	 basri makratliT an skalpeliT sadinaris garSemo wriulad gavWraT 
lorwovani garsi (diametriT 1-1,5 sm) da frTxilad gamovacalkaoT 
sadinari 2-4 sm-is manZilze;

8.	 gamocalkavebuli sadinaridan gamoviRoT zondi da basri skal-
peliT gavxvritoT loya Signidan;

9.	 gaWrili kanis mxridan skalpelis wveri daviWiroT hemostazuri 
pincetiT, romelic Wrilobis gavliT Segvyavs loyis SigniTa 
zedapirisken;

10.	pinceti CavWidoT adre dadebul ligaturebs da loyis Wrilobis gav-
liT, loyis gareT gamovitanoT sadinaris gamocalkavebuli nawili 
lorwovani garsis nawilTan erTad;

11.	kanis zedapirze lorwovani garsis nawili ise gavasworoT, rom 
wina ligaturam gadainacvlos ukan, xolo ukanam _ winisaken da 4-5 
nakeriT mivakeroT kanis Wrilobas;

12.	piris Rrus lorwovani garsis Wriloba gavkeroT uwyveti nakeriT;
13.	operaciis Semdeg, loyis gareT gamotanili sanerwyve sadinaris 

gamtarobis Semowmebis mizniT, cxovelis enis lorwovani garsi 
gavaRizianoT HCl-is 0,5%-iani xsnariT. gaRizianebis Sedegad sadi-
naridan unda gamoiyos nerwyvi.
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samuSao VI.2. nerwyvis aReba adamianSi

samuSaos mizani:

adamianis nerwyvis aRebis meTodikis gacnoba; sxvadasxva saxis 
gaRizianebis sapasuxod nerwyvis gamoyofaze dakvirveba.

samuSaosTvis aucilebelia:

leSli-krasnogorskis kafsula (sur. 25), Txeli rezinis milebi, dan-
ayofebiani minis sazomi Wiqebi, sinjarebi, Sprici (10 ml), momWeri limon-
mJavas xsnari, Saqris wyalxsnari, wyali. kvlevis obieqti _ adamiani.

sur. 25. leSli-krasnogorskis kafsula

samuSaos msvleloba

1.	 garecxil, sufTa da dezinfeqcirebul kafsulas mivuerToT rezi-
nis ori mili; erTi mili ukavSirdeba kafsulis gareTa kameras 
da emsaxureba kafsulis fiqsacias piris Rrus lorwovan garsze. 
meore mili ukavSirdeba SigniTa kameras, romelSic grovdeba gamo-
yofili nerwyvi;

2.	 gareTa kameras dakavSirebul rezinis mils mivuerToT Sprici;
3.	 gamosakvlev pirs vTxovoT gaaRos piri;
4.	 piris kuTxe gavwioT zeviT da gverdiT da loyis SigniTa zeda-

pirze (me-2 zeda ZiriTadi kbilis mopirdapired) movZebnoT yba-
yura jirkvlis sadinari;

5.	 kafsula davadoT lorwovan garss ise, rom jirkvlis sadinari 
aRmoCndes kafsulis Sida kameris centrSi da Spricis meSveobiT 
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kafsulis gareTa kameridan amovqaCoT haeri. amiT kapsula miiwoveba 
lorwovan garsTan da fiqsirdeba masze;

6.	 Semdeg mils davadoT momWeri da vTxovoT gamosacdel pirs dake-
tos piri;

7.	 kafsulis SigniTa kamerasTan dakavSirebuli mili CavuSvaT sinja-
raSi, romelSic nerwyvs SevagrovebT;

8.	 Tavidan 10 wuTis ganmavlobaSi, vikvlevT sawyis nerwyvis gamoyofas;
9.	 Semdeg vikvlevT nerwyvis gamoyofas piris RruSi limonis mJavis 

gamovlebisas, Saqris xsnaris gamovlebisas da wylis gamovlebisas;
10.	SevadginoT cdis oqmi;
11.	cdis dros miRebuli monacemebi CaviweroT cxrilSi 8;

cxrili 8.

# nerwyvis miRebis pirobebi nerwyvis 
Segrovebis 

dro, wT

nerwyvis 
raodenoba, 

ml

1 nerwyvis sawyisi gamoyofa

2 nerwyvis gamoyofa piris RruSi wylis 
gamovlebisas

3 nerwyvis gamoyofa piris RruSi limonis 
mJavas gamovlebisas

4 nerwyvis gamoyofa piris RruSi Saqris xs-
naris gamovlebisas

12.	CavixatoT nerwyvis gamoyofis refleqsuri rkali;
13.	avxsnaT, Tu ratom icvleba gamoyofili nerwyvis raodenoba piris 

lorwovan garsze sxvadasxva xsnaris zemoqmedebisas.

samuSao IV.3. mucinis aRmoCena nerwyvSi

samuSaos mizani: 

nerwyvSi mucinis aRmoCena

samuSaosTvis aucilebelia: 

Zmris mJavis 1%-iani xsnari, Stativi sinjarebiT, 2 ml-iani pipetebi.

samuSaos msvleloba

1.	 2 sinjaraSi CavasxaT 2-2 ml adamianis nerwyvi;
2.	 erT-erT sinjaras davamatoT 5 wveTi Zmris mJava;
3.	 aRvniSnoT am sinjaraSi TeTri naleqis daleqva;
4.	 SevadaroT 2 sinjaris SigTavsi.
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samuSao VI.4. saxameblis gadamuSaveba nerwyvis fermentebiT

nerwyvi Seicavs amilolizur fermentebs _ amilazas da maltazas. 
amilazisa da maltazis moqmedebis optimumi, sxeulis normaluri tem-
peraturis (370) pirobebSi, garemos neitraluri reaqciis farglebSi 
imyofeba. 

samuSaos mizani:

nerwyvis fermentebis mier saxameblis gadamuSavebis procesze 
dakvirveba.

samuSaosTvis aucilebelia:

Termostati an wylis abazana temperaturiT 37-380C, spirtqura, 
Stativi sinjarebiT, pipetebi, adamianis nerwyvi, moxarSuli saxame-
blis 1%-iani xsnari, umi saxameblis 1%-iani xsnari, iodis xsnari an 
lugolis xsnari, felingis reaqtivi, HCl-is 0,5%-iani xsnari, lakmusis 
qaRaldi, yinuli an macivari.

samuSaos msvleloba

1.	 cdamde cota xniT adre movamzadoT xsnarebi da reaqtivebi.
2.	 lugolis xsnaris mosamzadeblad saWiroa: 0,1 gr kristaluri iodi 

da 0,15 gr Kl davfxvnaT, SevurioT erTmaneTs da davamatoT 150 
ml distilirebuli wyali; saxamebelze reaqtivad SesaZlebelia 
iodis 5%-iani spirtxsnaris gamoyeneba, magram is 8-jer unda gan-
vazaoT wyliT; felingis reaqtivi Sedgeba 2 xsnarisagan, romleb-
sac calcalke davamzadeT, SevinaxavT da mxolod gamoyenebis win 
davamatebT erTmaneTs Tanabari moculobiT: 1) 5gr NaOH da 17,5 
gr senettes marils (gavxsniT 50 ml wyalSi, 2) 3,5 gr CuSO4.5H2O 
gavxsniT 50 ml wyalSi;

3.	 SevagrovoT nerwyvi sinjaraSi kafsulis meSveobiT an Cveulebrivi 
gziT (CavanerwyvoT ZabrSi), romelic sinjaraSia CaSvebuli. cdis 
dasayeneblad aucilebelia 10 ml-mde nerwyvi;

4.	 davnomroT 5 sinjara, davamagroT StativSi da TiToeul maTganSi 
CavasxaT 1 ml nerwyvi;

5.	 pirvel sinjaraSi CavamatoT 3 ml 1%-iani moxarSuli saxameblis 
xsnari;

6.	 meore sinjara spirtquraze gavacxeloT aduRebamde. aduRebis Sem-
deg vacadoT gagrileba da CavamatoT 3 ml 1%-iani moxarSuli sax-
ameblis xsnari;

7.	 mesame sinjaraSi CavamatoT HCl-is 0,5%-iani xsnari lakmusis qaRal-
dis mdgradi Seferilobis miRebamde da 3 ml 1%-iani moxarSuli 
saxameblis xsnari;
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8.	 meoTxe sinjaraSi CavamatoT 3 ml 1%-iani umi saxameblis xsnari;
9.	 mexuTe sinjaraSi CavamatoT 3 ml 1%-iani moxarSuli saxameblis 

xsnari;
10.	pirveli oTxi sinjara 30 wuTiT CavdgaT TermostatSi an wylis 

abazanaSi 37-380C-ze;
11.	mexuTe sinjara movaTavsoT macivarSi an yinulian WiqaSi;
12.	30 wuTis Semdeg yvela sinjaris SigTavsi gavyoT or nawilad. amisaT-

vis, kidev xuTi sinjara davnomroT, gadavasxaT maTSi pirveli 5-sin-
jaridan SigTavsis naxevar-naxevari da gamovikvlioT saxameblis an 
Saqrebis arseboba:

13.	 sinjarebis erT nawils davamatoT 1-2 wveTi lugolis xsnari. sin-
jarebis SigTavsi, romlebic saxamebels Seicavs, lugolis xsnaris 
damatebisas lurjad SeiRebeba;

14.	sinjarebis meore nawils davamatoT felingis reaqtivi, gavacxeloT 
aduRebamde da ganvsazRvroT maTSi martivi Saqrebis anu nerwyvis 
fermentebis mier saxameblis gaxleCis produqtebis arseboba. mar-
tivi Saqrebis arsebobisas sinjaris SigTavsi kaSkaSa wiTel fers 
iRebs;

15.	SevadginoT cdis oqmi; 
16.	SevadginoT cxrili 9 da SevitanoT masSi eqsperimentis Sedegebi;

cxrili 9.

sin-
jare-

bis
#

sinjaris SigTavsi
sinjaris SigTav-

sis feri dam-
atebis Semdeg 

cdis 
Sede-
gebi

lu-
golis 
xsnari

fe-
lingis 

reaqtivi

1 1ml nerwyvi+ 3ml moxarSuli saxame-
beli

2 1ml anaduRari nerwyvi + 3 ml moxar-
Suli saxamebeli

3 1ml nerwyvi + HCl-is 0,5%-iani xsnari + 
3ml moxarSuli saxamebeli

4 1ml nerwyvi + 3ml umi saxamebeli

5 1ml nerwyvi+ 3ml moxarSuli saxame-
beli

gavaanalizoT cdis Sedegebi da avxsnaT, Tu ratom iRebeba sin-
jarebis SigTavsebi sxvadasxva ferad lugolis xsnarisa da felingis 
reaqtivis damatebisas.
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samuSao IV.5. kuWis wvenis momnelebeli  
Zalis gansazRvra

samuSaos mizani:

kuWis wvenis proteolizuri aqtiurobis damtkiceba. garemo aris 
reaqciaze fermentis moqmedebis damokidebulebis dadgena.

samuSaosTvis aucilebelia:

fibrini (an moxarSuli kvercxi), natriumis karbonatis 10%-iani 
xsnari, qlorwyalbadmJavas 0,1 n. xsnari, natriumis hidroqsidis 
(NaOH)-is 10%-iani xsnari, spilenZis sulfatis 1%-iani xsnari, sinjar-
ebi StativSi, qaRaldis filtrebi, patara Zabrebi, 2 ml-iani pipeti, 
Termostati, Wiqa yinuliT, lakmusis qaRaldi.

samuSaos msvleloba

1.	 aviRoT 4 sinjara.
2.	 pirvel sinjaraSi CavasxaT 1 ml qlorwyalbadmJavas 0,1 n. xsnari; 

meore sinjaraSi _ 1 ml kuWis wveni; mesame sinjaraSi imdenive winas-
war anaduRari da gacivebuli kuWis wveni; meoTxeSi _ 1 ml kuWis 
wveni, magram winaswar neitralizebuli (lakmusis mixedviT) natriu-
mis karbonatis xsnariT.

3.	 yvela sinjaraSi CavdoT mcire _ erTidaigive zomis fibrinis (an 
moxarSuli kvercxis) naWeri da movaTavsoT isini TermostatSi 
370C-ze 30 wuTis ganmavlobaSi.

4.	 TiToeuli sinjaridan gavfiltroT xsnaris 5-5 wveTi.
5.	 yovel filtratTan movaxdinoT Semdegi reaqcia: davamatoT natri-

umis hidroqsidis 10%-iani xsnaris 3 wveTi da spilenZis sulfa-
tis 1%-iani xsnaris 1 wveTi da movurioT. cilis arsebobisas Sein-
iSneba filtratis lurji-iisferi Seferiloba. cilis gaxleCis 
produqtebi ki mas aZlevs wiTel-iisfer Seferilobas.

samuSao VI.6. kuWqveSa jirkvlis wvenis fermentuli  
aqtivobis gansazRvra

samuSaos mizani:

kuWqveSa jirkvlis wvenis fermentuli aqtivobis gansazRvris 
meTodikis aTviseba; kuWqveSa jirkvlis wvenis fermentuli aqtivobis 
gansazRvra.

samuSaosTvis aucilebelia:

Termostati an wylis abazana, spirtqura, Stativi sinjarebiT, 
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biuretebi, kuWqveSa jirkvlis wveni, naRveli, fibrini, umi da moxar-
Suli saxamebeli, mcenareuli zeTi, fenolftaleini, lugolis xsnari, 
bromiani wyali (bromis 4%-iani wyalxsnari), NaOH-is 0,01 normalobis 
xsnari. kuWqveSa jirkvlis wvenis nacvlad SesaZlebelia pankreatinis 
gamoyeneba (1gr pankreatini unda gavxsnaT 250 ml 0,3%-ian NaHCO3-Si), 
magram misi fermentebis aqtivoba SesaZloa ufro dabali iqnes, vidre 
naturaluri kuWqveSa jirkvlis wvenisa.

samuSaos msvleloba

1.	 davnomroT 9 sinjara da TiToeulSi CavasxaT 2-2 mililitri 
kuWqveSa jirkvlis gaaqtiurebuli wveni (laboratoriul piro-
bebSi kuWqveSa jirkvlis wvenis gaaqtiureba xdeba masTvis nawlavis 
wvenis damatebiT;

2.	 Semdeg pirvel sinjaraSi CavagdoT fibrinis naWeri;
3.	 meore sinjaris SigTavsi avaduRoT, gavacivoT da masSic CavagdoT 

fibrinis naWeri;
4.	 mesame sinjaraSi kuWqveSa jirkvlis wveni SevamJaoT marilmJavas 

damatebiT da CavagdoT fibrinis naWeri;
5.	 meoTxe sinjaraSi CavamatoT 2 ml moxarSuli saxamebeli;
6.	 mexuTe sinjaraSi CavamatoT mwikvi umi saxamebeli;
7.	 meeqvse sinjaris SigTavsi avaduRoT, gavacioT da davamatoT 2 ml 

moxarSuli saxamebeli;
8.	 meSvide sinjaras CavamatoT 0,3 ml naRveli da 2 ml mcenareuli 

zeTi;
9.	 merve sinjaras CavamatoT 2 ml mcenareuli zeTi;
10.	mecxre sinjaris SigTavsi avaduRoT da CavamatoT 0,3 ml naRveli 

da 2 ml mcenareuli zeTi;
11.	yvela sinjara 30 wuTiT CavdgaT TermostatSi an wylis abazanaze 

38-400C-ze;
12.	gacxelebis Semdeg sinjarebi gavacivoT da CavataroT Semdegi 

reaqciebi:
13.	pirveli sami sinjaris SigTavss davamatoT bromiani wyali, romelic 

aminomJavebis (triptofani) Tanaobisas mowiTalo-iisfer Seferilo-
bas iZleva. Seferilobis ar arseboba imaze miuTiTebs, rom ar xdeba 
fibrinis gadamuSavdeba;

14.	me-4,-5,-6 sinjarebs davamatoT 1-2 wveTi lugolis xsnari da gan-
vsazRroT saxameblis arseboba. kuWqveSa jirkvlis amilolizuri 
fermentebi xleCen rogorc um aseve, moxarSul saxamebels, magram 
umi saxamebeli ufro nela ixliCeba. amis dadgena SesaZlebelia, Tu 
kuWqveSa jirkvlis wvenisa da saxameblis Semcvel sinjaras Termo-
statSi CavdgamT da davayovnebT 10, 20 da 30 wuTis ganmavlobaSi;

15.	me-7,-8,-9 sinjarebis SigTavsi gavtitroT NaOH-is 0,01 normalobis 
xsnariT, romelic Seicavs indikator _ fenolftaleins da 
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TiToeuli cdis dros gatitrvaze daxarjuli xsnaris raodenobis 
mixedviT vimsjeloT kuWqveSa jirkvlis lipolizur aqtivobaze;

16.	SevadginoT cdis oqmi;
17.	SevadginoT cxrili 10 da masSi SevitanoT cdis Sedegebi;

cxrili 10.

sin-
ja-
ris 
#

sinjaris SigTavsi dro 
Termo-
statSi

reaqtivi cdis Sede-
gebi

1 kuWqveSa jirkvlis wveni + fi-
brini

30 bromiani wyali

2 anaduRari kuWqveSa jirkvlis 
wveni + fibrini

30 bromiani wyali

3 kuWqveSa jirkvlis SemJavebuli 
wveni + fibrini

30 bromiani wyali

4 a) kuWqveSa jirkvlis wveni + mox-
arSuli saxamebeli
b) kuWqveSa jirkvlis wveni + mox-
arSuli saxamebeli
g) kuWqveSa jirkvlis wveni + mox-
arSuli saxamebeli

10

20

30

lugolis xsnari

5 a) kuWqveSa jirkvlis wveni + umi 
saxamebeli
b) kuWqveSa jirkvlis wveni + umi 
saxamebeli
g) kuWqveSa jirkvlis wveni + umi 
saxamebeli

10

20

30

lugolis xsnari

6 anaduRari kuWqveSa jirkvlis 
wveni + moxarSuli saxamebeli

30 lugolis xsnari

7 kuWqveSa jirkvlis wveni + naRve-
li + mcenareuli zeTi

30 titrireba 
fenolftalei-
nis Semcveli 0,01 
normalobis NaOH 
-is xsnariT 

8 kuWqveSa jirkvlis wveni + naRve-
li + mcenareuli zeTi

30 titrireba 
fenolftalei-
nis Semcveli 0,01 
normalobis NaOH 
-is xsnariT 

9 anaduRari kuWqveSa jirkvlis 
wveni + naRveli + mcenareuli 
zeTi

30 titrireba 
fenolftalei-
nis Semcveli 0,01 
normalobis NaOH 
-is xsnariT 

gavaanalizoT cdis Sedegebi da gavakeToT daskvnebi: 
a) cilebze, cximebze da naxSirwylebze kuWqveSa jirkvlis wvenis 

zemoqmedebis Sesaxeb;
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b) cdis sxvadasxva saeqsperimento pirobebSi gamovlenili kuWqveSa 
jirkvlis wvenis gansxvavebuli fermentuli aqtivobis Sesaxeb.

samuSao VI.7. naRvlis gavlena cximebze

samuSaos mizani:

cximebze naRvlis zemoqmedebis procesze dakvirveba.

samuSaosTvis aucilebelia:

lupa, sasagne mina, Stativi, sinjarebi, ori Zabri, pipeti, axali 
naRveli, mcenareuli zeTi, qaRaldis filtrebi, wyali.

samuSaos msvleloba

cximebze naRvlis gavlenaze dakvirveba SesaZlebelia 2 gziT: 
I.	 1) sasagne minaze pipetiT davawveToT wylis wveTi da naRvlis wveTi;
	 2) TiToeul wveTs davamatoT cotaodeni mcenareuli zeTi, avu-

rioT da orive wveTis narevs davakvirdeT lupiT;

II.	 1) ZabrebSi CavafinoT filtris qaRaldi da davasveloT erTi 
wyliT, meore _ naRvliT;

	 2) Zabrebis wveri CavdoT Stativze Cadgmul sinjarebSi da TiToeul 
ZabrSi CavasxaT 10-10 ml mcenareuli zeTi. 45 wuTis Semdeg orive 
sinjaraSi ganvsazRvroT gafiltruli cximis raodenoba.

	 3) SevadginoT cdis oqmi;
	 4) oqmis rveulSi CavixatoT Tu rogor nawildeba cximi wylis 

wveTSi da naRvlis wveTSi;
	 5) ganvsazRvroT da CaviweroT wyliTa da naRvliT dasvelebul 

filtrSi mcenareuli zeTis filtraciis Sedegebi;
	 6) miRebuli Sdegebis mixedviT avxsnaT cximebze naRvlis gavlena. 
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Tavi VII. 

gamoyofis sistemis fiziologia

metabolizmis produqtebis organizmidan gamoyofaSi monawileobs 
Tirkmlebi, saofle jirkvlebi, filtvebi, kanis zedapiri, kuWi da naw-
lavebi. gamoyofis organoebis moqmedebis Sedegad organizmidan gai-
taneba wyali, naxSirbadis dioqsidi, cilis cvlis saboloo produqtebi 
(Sardovana, Sardis mJava, kretinini da sxva), cximebisa da naxSirwylebis 
arasruli daJangvis produqtebi (rZemJava, β-oqsicximovanmJava, ace-
toZmarmJava, acetoni da sxv.), araorganuli naerTebi (qloridebi, 
fosfatebi, nitratebi, bikarbonatebi) da sxva nivTierebebi.

gamoyofis procesebSi mniSvnelovani adgili Tirkmlebs uWi-
ravs. Tirkmlebis gamoyofis funqcias Seiswavlian mwvave da qroni-
kul cdebSi. Seiswavlian virTagvebze, kurdRlebze, ZaRlebze da sxva 
cxovelebze. adamianis Tirkmlis funqciis Sesaswavlad metad Rirebu-
lia laboratoriul-klinikuri meTodebi.

samuSao VII.1.Sardis gamoyofis Seswavla  
mwvave cdaSi

TirkmlebSi Sardis warmoqmnisa da am procesze sxvadasxva faq-
toris gavlenis Seswavla SesaZlebelia Sardwarmoqmnis procesis siC-
qaris cvlilebaze dakvirvebiT. es saSualebas iZleva gavaanalizoT 
filtraciisa da reabsorbciis meqnizmebis damokidebuleba organiz-
mis mdgomareobasTan. 

samuSaos mizani:

Sardis gamoyofis sawyisi donisa da Sardis gamoyofaze sxvadasxva 
gamRizianeblis gavlenis Seswavla.

samuSaosTvis aucilebelia:

saoperacio (qirurgiuli) instrumentebis nakrebi, kanulebi Sard-
sawveTebisa da barZayis venisaTvis, 1, 10 da 20 ml-iani Spricebi, elas-
tiuri milebi, abreSumis Zafi, bamba, minis Wiqebi, salfeTqi, nembutali, 
fiziologiuri xsnari, NaCl-is 10%-iani xsnari, Sardovanas 40%-iani 
xsnari, meTilenis lurjis 1%-iani xsnari. kvlevis obieqti _ ZaRli.

samuSaos msvleloba

1.	 ZaRls SevuyvanoT nembutalis xsnari (50 mg/kg, intraperitonealu-
rad) da cxoveli davafiqsiroT saoperacio magidaze;

2.	 muclis Sua xazze, Wipis qveviT, gavxsnaT muclis Rru, gadavwioT 
nawlavebi da vipovoT SarsawveTi;

3.	 SardsawveTs qveS amovudoT 2 ligatura;
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4.	 pirveli ligaturiT gadavkvanZoT SardsawveTi da gadavWraT is;
5.	 SardsawveTSi SeviyvanoT kanula da davafiqsiroT is meore 

ligaturiT;
6.	 amave gziT SviyvanoT kanula meore SardsawveTSi;
7.	 kanulebis Ria daboloebas movargoT rezinis an sxva saxis elasti-

uri milebi, romlebSic fiziologiuri xsnaria moTavsebuli;
8.	 milebis daboloebebi gareT gamovitanoT muclis kedlze gakeTe-

buli Wrilobis gavliT da CavuSvaT minis WiqaSi;
9.	 barZayis venaSi SeviyvanoT kanula, venaSi sxvadasxva xsnaris Sesayvanad;
10.	amis Semdeg daviwyoT cdebi.

amocana 1. diurezis sawyisi donis gansazRra
cxovelis saoperaciod momzadebidan naxevari saaTis gasvlis 

Semdeg ganvsazRvroT 3-5 wuTis ganmavlobaSi gamoyofili Sardis 
raodenoba. amisaTvis, daviTvaloT SardsawveTebidan kanulaSi da Sem-
deg milis gavliT WiqaSi 3-5 wuTis ganmavlobaSi CawveTebuli Sar-
dis wveTebis raodenoba. wveTebs viTvliT vizualurad an avtomaturi 
damTvlelis meSveobiT.

amocana 2. diurezze NaCl-is hipertonuli xsnaris gavlena
barZayis venaSi kanuliT SeviyvanoT 10-15 ml NaCl-is 10%-iani 

xsnari da garkveuli drois Semdeg ganvsazRvroT gamoyofili Sardis 
raodenoba.

amocana 3. Sardovanas gavlena diurezze
hipertonul xsnarze cdis (amocana 2) Catarebis Semdeg, roca diurezi 

sawyis dones miuaxlovdeba, barZayis venaSi movaxdinoT Sardovanas 40%-
iani xsnaris ineqcia. am SemTxvevaSic diurezis gadideba SeiniSneba.

amocana 4. meTilenis lurjis gamoyofa Tirkmlebis mier
barZayis venaSi SeviyvanoT 3 ml meTilenis lurjis 1%-iani xsnari 

da cota xanSi (2-3 wuTi) davakvirdeT SeRebili Sardis gamoyofas.
SevadginoT cdis oqmi;
miRebuli monacemebi SevitanoT cxrilSi 11:

moqmedi faqtorebi

gamoyofili Sardis raodenoba (wveTebSi) xsna-
ris Seyvanamde da mis Semdeg

dro ze-
moqmede-

bamde

dro zemoqmedebis Semdeg

1-5 5-10 10-15 15-20 20-25 25-30

sawyisi diurezi

NaCl-is 10%-iani xsnari

Sardovanas 40%-iani xsnari

meTilenis lurjis 1%-iani xsnari



99

miRebuli monacemebis mixedviT avagoT grafiki.
arsebobs diurezis procesze sxvadasxva gamRizianeblis moq-

medebis zegavlenis Seswavlis mravali meTodika, romelTa gamoyenebiT 
ZaRlebze Catarebuli cdebiT Seswavlili da dadgenilia, rom: 

200-250-mde gamTbari wyliT datvirTvis pirobebSi (40 ml/kg) Tavi-
dan diurezi matulobs, Semdeg _ mcirdeba da 2-3 saaTis Semdeg sawyis 
dones ubrundeba;

fiziologiuri xsnariT datvirTvis SemTxvevaSi (300 ml), Cveu-
lebriv, diurezi umniSvnelod matulobs da 30-40 wuTis Semdeg sawyis 
dones ubrundeba;

Sardovanas zegavleniT (Sardovanas 20%-iani xsnari; 5 ml/kg), Seyvan-
idan 10-15 wuTis Semdeg diurezi matulobs da mateba grZeldeba 30-40 
wuTis ganmavlobaSi, Semdeg ki _ mcirdeba;

emociuri daZabuloba (Sardovanas SeyvaniT momatebuli diurezis 
pirobebSi ZaRlisTvis katis Cveneba) diurezis Semcirebas iwvevs;

mtkivneuli gaRizianeba diurezis Semcirebas an saerTod Sewyve-
tas iwvevs. 

samuSao VII.2. Sardis SefardebiTi simkvrivis  
(xvedriTi wilis) gansazRvra

samuSaos mizani:

Sardis SefardebiTi simkvrivis gansazRvris meTodikis gacnoba.

samuSaosTvis aucilebelia:

100 ml-iani cilindri (cilindris diametri 1 sm-iT unda aRemate-
bodes urometris (areometris) farTo nawilis diametrs), areome-
trebis (sur. 26) nakrebi.

samuSaos msvleloba

1.	 100 ml-ian cilindrSi CavasxaT 50 ml-mde Sardi da frTxilad CavuS-
vaT masSi mSrali da sufTa urometri.

2.	 urometris msubuqi SenjRreviT gamoviwvioT misi mcire rxeva zeviT-
qveviT da roca is gaCerdeba, ganvsazRvroT urometris maCvene-
beli. Tu urometri maRla amoiweva an dabla CaeSveba siTxeSi, maSin 
SevcvaloT is sxva urometriT, ufro mZimeTi an ufro msubuqiT.

SeniSvna:
1) urometrebze miTiTebulia Tu ra temperaturisTvis aris is 

gankuTvnili. Tu Sardis SefardebiTi simkvrivis gamoTvla xdeba 
sxva (miTiTebulisgan gansxvavebul) temperaturaze, maSin urometris 
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maCvenebelSi SeaqvT qveviT CamoTvlilidan erT-erTi Sesworeba: 1) 
garemos temperaturis momatebisas yovel 30C-iT, urometris maCveneb-
els umateben 0,001; 2) temperaturis dawevisas yovel 30C-iT, urome-
tris maCvenebels akleben 0,001.

2) Tu Sardi cotaa, mas azaveben 2-jer distilirebuli wyliT da 
bolo or cifrs, romelic Seesabameba SefardebiTi simkvrivis maCveneb-
els, amravleben ganzavebis sidideze. mag. SefardebiTi simkvrive gan-
zavebuli Sardisa aris 1,018; 18x2=36, vRebulobT, rom gamosakvlevi 
Sardis SefardebiTi simkvrive udris 1, 036.

sur. 26. sxvadasxva saxis areometri (igive urometri) _ xelsawyo Sardis 
SefardebiTi simkvrivis gansazRvrisTvis.
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samuSao VII.3. Sardis reaqciis gansazRvra

Sardis reaqcia. Sardis SedgenilobaSi Semavali organuli mJavebi 
da mJave marilebi wylian areSi disocirdeba wyalbadis Tavisufali 
ionebis (H+) gamoyofiT. wyalbadis Tavisufali ionebis koncentracia 
(aqtiuroba) warmoadgens Sardis WeSmarit reaqcias _ aqtiur mJaviano-
bas (pH).

Sardis reaqcia unda ganisazRvros laboratoriaSi misi mitani-
sTanave (Segrovebidan araugvianes 2 saaTisa), vinaidan, WurWelSi 
Sardis dayovnebisas  naxSirmJava gamoiyofa da reaqcia gadaixreba 
tutianobisaken. 

Sardis reaqciis normaluri mniSvneloba. zrdasruli adamianis Sar-
dis reaqcia Sereuli sakvebis miRebisas susti mJava an neitraluria _ 
pH 5,0-7,0-is sazRvrebSia, saSualod, 6,0-ia. kvebis xasiaTidan gamomdi-
nare, Sardis reaqcia SeiZleba meryeobdes 4,5-dan 8,0-mde. Sardis mJave 
reaqcia (pH<5,0) SeiniSneba xorciani sakvebiT gadatvirTvisas, xolo 
tute (pH>6) _ bostneulis dietis dros. Sardis reaqcia tutianobis 
mimarTulebiT matulobs mcenareuli sakvebis miRebisas da saWmlis 
monelebis kuWis fazis periodSi. Ramis saaTebSi ki, roca kuWis sekre-
cia minimaluria, Tirkmlebis mier wyalbadis ionebis eqskrecia maqsim-
aluria, amitom Sardis reaqcia qveiTdeba 5,0-mde da ufro dabla.

axalSobilebSi Sardis reaqcia mJavea (pH 5,4-5,9), dRenaklulebSi 
kidev ufro metad mJavea (pH 4,8 _ 5,4. dabadebidan 2-4 dRis Semdeg 
Sardis reaqciis sidide Cqara izrdeba da ZuZuTi kvebis periodSi 6,9 
_ 7,8-s, xolo xelovnuri kvebisas  5,4 _ 6,9-s aRwevs. 

Sardis reaqciis gansazRvris klinikuri mniSvneloba. Sardis 
tutianoba matulobs Rebinebisa da faRaraTis dros, gansakuTrebiT, 
kuWis wvenis maRali mJavianobisas, Sardis gamomtani gzebis qronikuli 
infeqciisas, cistitebisas, hematuriisas, mineraluri wylebis miRebi-
sas, filtvebis hiperventilaciisas (magaliTad, gadaxurebis SemTx-
vevaSi) da sxva. Sardis buStis anTebiTi daavadebis dros (garda, naw-
lavis CxiriT da tuberkulozis mikobaqteriiT gamowveuli cistitisa) 
Sardis reaqcia tutea.

mJavianoba matulobs Saqris diabetisas, Tirkmlisa da Sardis buS-
tis  tuberkulozisas, Tirkmlis ukmarisobisas, krunCxvebisas, Sim-
Silobisas, Tirkmel-kenWovani daavadebebisas, kaliumis simcirisas, 
qloris simcirisas,  natriumis qloridis izotonuri xsnaris didi 
raodenobiT gadasxmisas, bavSvebSi _ eqsudaciuri diaTezisas.

Sardis reaqciis cvlileba Seesabameba sisxlis pH-is cvlilebas. 
acidozisas Sards mJave reaqcia aqvs, alkalozisas _ tute. magram 
zogjer es maCveneblebi ar Seesabameba erTmaneTs. Tirkmlis milakebis 
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qronikuli dazianebisas sisxlSi SeiniSneba hiperqloremiuli acidozi, 
magram Sardis reaqcia tutea. es dakavSirebulia milakebis dazianebiT 
gamowveuli mJavisa da amiakis sinTezis darRvevasTan.

hipokaliumuri alkalozisas SeiniSneba aciduria. kaliumis nak-
leboba zrdis Tirkmlis milakebis mier wyalbadis ionebis sekre-
cias. am mocemulobisTvis es aris Tirkmlis milakebis fiziologiuri 
pasuxi ujredebsa da qsovilur siTxes Soris ionuri wonasworobis 
SesanarCuneblad. amrigad, Sardis reaqciis gansazRvra mniSvnelovania 
sxvadasxva etiologiis mqone alkalozisa da acidozis  diferenciuli 
diagnostikisaTvis.

Sardis raqcia gasaTvaliswinebelia Sardis qimiuri, mikrosko-
puli da baqteriologiuri gamokvlevisas da avadmyofisaTvis diure-
tikebisa da antibaqteriuli preparatebis daniSvnisas.  

klinkuri analizsTvis Sardis reaqciis gansazRvra  SesaZlebelia 
ramdenime xerxiT (dauSvebelia, Sardis reaqciaze msjeloba nale-
qis mixedviT, rac praqtikaSi, dReisaTvis iSviaTad, magram mainc 
gvxvdeba).

VII.3.1. Sardis reaqciis gansazRvris saorientacio xerxi  
wiTeli da TeTri lakmusis qaRaldiT

samuSaos mizani:

Sardis reaqciis gansazRvris meTodikis Seswavla.

 samuSaosTvis aucilebelia:

ori saxis lakmusis qaRaldi (lurji da wiTeli) an universal-
uri indikatoruli qaRaldebi (sur. 27), sasagne mina, TeTri qaRaldis 
furceli, minis Cxirebi.

samuSaos msvleloba:

1.	 TeTri qaRaldis furcelze davdoT sasagne mina. am minas davadoT 
wiTeli an lurji lakmusis qaRaldi;

2.	 minis CxiriT lakmusis qaRaldebs davawveToT Sardis TiTo wveTi 
da davakvirdeT Seferilobis cvlilebas.

SeniSvna:
SesaZlebelia miviRoT Semdegi Sedegi: 
a) lurji qaRaldi wiTldeba, wiTeli ar icvleba _ Sardis reaqcia 
mJavea;
b) wiTeli qaRaldi lurjdeba, lurji ar icvleba _ reaqcia tutea;
g) arc erTi qaRaldi ar icvlis fers _ reaqcia neitraluria.
d) orive furceli icvlis fers _ reaqcia amfoterulia.
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VII.3.2. Sardis reaqciis gansazRvra indikatoruli qaRaldiT

es meTodi sakmaod farTod Semovida praqtikaSi da  gamoiyeneba  
nebismier pirobebSi. am meTodiT Sardis reaqciis gansazRvrisas gamoi-
yeneba universaluri indikatoruli qaRaldebi, romlebic dayofilia 
zolebad. es zolebi warmoadgens indikatorul zonebs da qaRaldis 
SardSi Cadebisas, zolebi iRebs Sardis reaqciis Sesabamis fers. Sar-
dis reaqciis Sesabamisi ferebi mocemulia Skalaze, sadac miTiTe
bulia Sardis reaqciis romel mniSvnelobas ra feri Seesabameba.

samuSaosTvis aucilebelia:

universaluri indikatoruli qaRaldebi, feradi Skala.

samuSaos msvleloba:

universaluri indikatoruli qaRaldis gamoyenebiT Sardis reaq-
ciis gansazRvrisas erT-erT maTgans SardSi deben ise, rom misi yvela 
zoli dasveldes. qaRaldis Sardidan amoRebisas indikatoris ferad 
zolebs adareben ferad Skalas, romelzec cifrebiTaa gamosaxuli 
aqtiuri reaqcia (pH).

normaSi, adamianis Sardis pH meryeobs 5,0-7,0 sazRvrebSi.

sur. 27. Sardis reaqciis gansazRvra

5 6 7 8 9 pH
  
cdis dros miRebuli Sardis reaqciis maCveneblis Sedarebisas 

indikatoruli Skalis ferTan, SesaZlebelia Sardis pH-is gansazRvra 
0,5-mde sizustiT.

VII.3.3. Sardis reaqciis gansazRvra magarSakis meTodikiT

(Sardis reaqciis gansazRvra Sardis feris mixedviT)

samuSaosTvis aucilebelia:

neitraluri wiTelis 0,1%-iani spirtxsnari, meTilenis lurjis 
0,1%-iani spirtxsnari.  
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samuSaos msvleloba:

mzaddeba indikatori. amisaTvis, neitraluri wiTelis 0,1%-ian 
spirtxsnaris or moculobas emateba meTilenis lurjis 0,1%-iani 
spirtxsnaris erTi moculoba. naerTi mdgradia.

sinjaraSi SeaqvT 1-2 ml Sardi da umateben erT wveT  indi
kators, SeanjRreven da gansazRvraven Sardis reaqcias  cxrili 12-is 
mixedviT.

cxrili 12. Sardis reaqciis gansazRvra Sardis feris mixedviT.

# feri pH
1 intensiuri iisferi 6,2

2 iisferi 6,4

3 Ria-iisferi 6,6

4 monacrisfro-iisferi 6,8

5 muqi ruxi 7,0

6 ruxi 7,2

7 monacrisfro-mwvane 7,4

8 Ria-mwvane 7,6

9 mwvane 7,8

samuSao VII.4. SardSi cilis Semcvelobis gansazRvra 

normaluri Sardi cilas ar Seicavs. SardSi cilis Semcveloba paTo-
logiaze miuTiTebs. es aris Tirkmlebisa da saSarde gzebis daavadebis 
erTerTi umniSvnelovanesi maxasiaTebeli. SardSi cilis koncentraciis 
gansazRvra Sardis gamokvlevis aucilebeli da mniSvnelovani elemen-
tia. proteinuriis gamovlena da raodenobrivi Sefaseba mniSvnelova-
nia ara mxolod Tirkmlebis pirveladi da meoradi daavadebebis diag-
nostikisaTvis, aramed, proteinuriis gamovlinebis cvlileba dinami-
kaSi Seicavs informacias paTologiuri procesis mimdinareobisa da 
mkurnalobis efeqturobis Sesaxeb. SardSi cilis aRmoCena Tundac kva-
lis saxiT sagangaSoa Tirkmlebis an saSarde gzebis daavadebis arsebo-
bis TvalsazrisiT da ganmeorebiT analizs moiTxovs. gansakuTrebulad 
aRsaniSnia, rom SardSi cilis Semcvelobis gansazRvra sruliad mokle-
bulia azrs Sardis aRebis yvela wesis dacvis gareSe.

SardSi cilis gansazRvris yvela meTodi SeiZleba daiyos sam 
kategoriad:

1.	 xarisxobrivi;
2.	 naxevradraodenobrivi;
3.	 raodenobrivi.
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SardSi cilis Semcveloba zrdis Sardis SefardebiT simkvrives 
(xvedriT wils). Tu SardSi cilis raodenoba 0,4%-ze dabalia, maSin 
es Sardis xvedriT wilze ar aisaxeba. cilis Semcvelobis yovel mom-
devno 0,4%-ze Sardis xvedriTi wili matulobs 0,001-iT.

normaluri Sardi ar Seicavs eriTrocitsac. janmrTeli adamianis 
SardSi eriTrociti SeiZleba  mxolod erTeulobiT SeiniSnebodes. 
normalur SardSi ar aris Saqaric, SeiniSneba Saqris kvali.

samuSaos mizani:

SardSi cilis arsebobis gansazRvris meTodikis gacnoba.

samuSaosTvis aucilebelia: 

sulfasalicilis mJavis 20%-iani xsnari, pipeti, sinjarebi.

samuSaos msvleloba

2 ml Sards davamatoT 2 wveTi axladdamzadebuli sulfasalici-
lis mJava. cilis arsebobisas SardSi warmoiqmneba TeTri naleqi an 
amRvreuloba. 

SeniSvna: sulfsalicilis mJavis siWarbem SeiZleba cilis gaxsna 
gamoiwvios. sinji dadebiTidan uaryofiTSi gadadis.

samuSao VII.5. SardSi saerTo cilis gansazRvra 
sulfasalicilis mJaviT

samuSaos mizani:

cilis raodenobis gansazRvris meTodikis gacnoba.

samuSaosTvis aucilebelia:

fotoeleqtrokolorimetri (fek-i), centrifugis sazomi (graduire-
buli) sinjarebi, sulfasalicilis mJavis 3%-iani xsnari, natriumis 
qloridis 0,9%-iani xsnari, sazomi pipeti (danayofebiani).

samuSaos msvleloba

1.	 centrifugis sinjaraSi CavasxaT 1,25 ml gafiltruli Sardi. 5 ml-
mde SevavsoT sulfasalicilis 3%-iani xsnariT.

2.	 15 wuTis Semdeg fek-ze (sur. 28) ganvsazRvroT kontrolis opti-
kuri simkvrive. amasTan, gamoviyenoT narinjisferi sinaTlis fil-
tri nomeri 7 (talRis sigrZe 585-620 nm) da kiuveti samuSao sifar-
TiT 5 mm.

3.	 centrifugis sinjaraSi CavasxaT 1,25 ml gafiltruli Sardi da 5 
ml-mde avavsoT natriumis qloridis 0,9%-iani xsnariT. gavzomoT 
fek-ze imave pirobebSi, rac sacdeli sinjisas. gamoTvlisas cdis 
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optikuri simkvrivis maCvenebels gamovakloT kontrolis optikuri 
simkvrivis maCvenebeli.

4.	 gamoTvla xdeba kalibruli grafikis mixedviT. mis asagebad 
aucilebelia albuminis standartuli xsnarebis momzadeba natri-
umis qloridis 0,9%-ian xsnarSi cilis koncentraciiT (5, 10, 20, 50 
da 100) . 10-2 g/l anu (5, 10, 20, 50 da 100 mg/%). yoveli ganzavebidan 
aviRoT 1,25 ml da davamuSaoT iseve, rogorc sacdeli sinjebi. 
sworxazovani damokidebuleba kalibruli grafikis agebisas nar-
Cundeba koncentraciamde 100 . 10-2 g/l (100 mg%).

sur. 28. fotoeleqtruli kolorimetri (fek-i)

 

samuSao VII.6. SardSi Saqris Semcvelobis gansazRvra _  
heinesis xarisxobrivi sinji

normaluri Sardi Saqars ar Seicavs, SeiniSneba mxolod Saqris kvali, 
romlis SemCneva praqtikulad SeuZlebelia Cveulebrivi xarisxobrivi 
reaqciebis meSveobiT. arsebobs SardSi Saqris gansazRvris xarisxobrivi 
da raodenobrivi meTodebi.

SardSi Saqris Semcveloba zrdis Sardis SefardebiT simkvrives 
(norm. 1,012-1,025) 1,040-1,050-mde (saSualod 1.030). SardSi Saqris 
yovel momdevni 1%-ze Sardis SefardebiTi simkvrive matulobs 0,004-
iT. Sardis SefardebiTi simkvrivis Semcireba, poliuriis TanxlebiT, 
damaxasiaTebelia Saqriani diabetisTvis,  Tirkmlis qronikuli ukmari-
sobisaTvis. Sardis SefardebiTi simkvrivis maRali maCvenebeli (1.030-s 
zeviT), poliuriis TanxlebiT, SeiniSneba  Saqris diabetis dros. 
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samuSaos mizani:

SardSi Saqris arsebobis gansazRvris meTodikis gacnoba.

samuSaosTvis aucilebelia:

sinjarebi, danayofebiani pipetebi, wlis abazana, reaqtivi SardSi 
Saqris gansazRvrisaTvis. 

samuSaos msvleloba

4 ml reaqtivs davamatoT 8-12 wveTi Sardi da CavdgaT mduRare 
wylis abazanaSi. Saqris arsebobisas siTxe iRebeba yviTlad an wiTlad, 
warmoiqmneba naleqi. SardSi Saqris ararsebobisas reaqtivis feri ar 
icvleba (lurjia).

samuSao VII.7. SardSi Saqris Semcvelobis gansazRvra  
glukotestis meSveobiT

samuSaos mizani:

SardSi Saqris Semcvelobis glukotestiT gansazRvris meTodikis 
gacnoba.

samuSaosTvis aucilebelia: 

reaqtiuli qaRaldi „glukotesti“ (sur. 29a).

samuSaos msvleloba

1.	 reaqtiul qaRaldze davawveToT ramdenime wveTi Sardi. SardSi 
Saqris arsebobisas icvleba qaRaldis feri;

2.	 gamosakvlevi Sardi unda iyos axali, radgan misi siciveSi gaCerebi-
sas SardSi Saqris raodenoba mniSvnelovnad mcirdeba, xolo Tu 
misi raodenoba SardSi mcirea, is saerTod qreba.

sur. 29.

a) glukotesti
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b) glukometri

 

samuSao VII.8. filtvebis gamomyofi  
funqciis Seswavla 

cnobilia, rom filtvebi naxSirbadis dioqsidisa da wylis orTq-
lis garda, gamoyofs zogierT aqrolad nivTierebas (magaliTad, 
alkohols).

samuSaos mizani:

filtvebis gamomyofi funqciis Seswavla.

samuSaosTvis aucilebelia:

xelovnuri sunTqvis aparati, qirurgiuli instrumentebisa da 
masalebis nakrebi, traqeotomiuri mili, sinjarebi, nembutali, H2SO4-
is 6%-iani xsnari, kristaluri KMnO4, spirtis 30%-iani xsnari. kvle-
vis obieqti _ kata. 

samuSaos msvleloba

1.	 nembutaliT danarkozebuli (40-50 mg/kg) kata davfiqsiroT saop-
eracio magidaze da movaxdonoT traqeotomia. amisaTvis, kisris 
qveda zedapiris Sua xazze gavkveToT kani, movaxdinoT traqeis 
preparireba da xorxis qvemoT, traqeas qveS davdoT ligatura;

2.	 ligaturis meSveobiT traqea odnav maRla wamovwioT da masze 
makratliT gavakeToT Wriloba;

3.	 WrilobaSi filtvebis mimarTulebiT SeviyvanoT traqeotomiuri 
mili da kargad davamagroT ligaturiT;
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4.	 traqeotomiuri mili rezinis milebiT xelovnuri sunTqvis aparat-
Tan davakavSiroT;

5.	 Semdeg movaxdinoT barZayis venis preparireba;
6.	 4 sinjaraSi CavasxaT TiToeulSi 4 ml H2SO4-is 6%-iani xsnari;
7.	 yvela sinjaraSi CavamatoT KMnO4-is ramdenime kristali sustad 

Seferili xsnaris miRebamde;
8.	 pirveli sinjara davtovoT sakontrolod;
9.	 meore sinjaraSi CavuSvaT sunTqvis aparatis amosunTqvis mili da 

ramdenime wuTis ganmavlobaSi masSi gavataroT amosunTquli haeri;
10.	Semdeg barZayis venaSi SeviyvanoT 5 ml 30%-iani spirtis xsnari. 

am dros amosunTquli haeri gavataroT me-3 sinjaraSi arsebul 
xsnarSi;

11.	me-4 sinjaras davamatoT 2-3 wveTi spirtis xsnari;
12.	SevadginoT cdis oqmi;
13.	SevadaroT yvela sinjaris xsnarebis feri;
14.	avxsnaT, Tu ratom ar icvleba pirvel da meore sinjaraSi SigTav-

sis feri, xolo me-3 da me-4 sinjaris SigTavsi uferuldeba.
15.	am cdis Catareba SeiZleba sunTqvis aparatis gareSec (romelic 

iZulebiT CasunTqvasa da amosunTqvas uzrunvelyofs), magram maSin 
traqeotomiur mils unda hqondes Semavali da gamomavali sarqveli.

samuSao VII.9. adamianis organizmSi oflis gamoyofis 
gamokvleva 

adamianis kani Seicavs 2-5 mln-mde saofle jirkvals. isini gadan-
awilebulia sxeulis mTel zedapirze garda tuCebisa, sasqeso asos 
Tavisa, kidura sxeulis SigniTa zedapirisa da klitorisa. sxeulis 
zedapirze saofle jirkvlebis gadanawileba araTanabaria. maTi ume-
tesi nawili moTavsebulia xelis gulebsa da fexis terfebze, sadac 
zedapiris 1sm2 farTobze xelis gulebze iTvlian 424 saofle jirkvals, 
xolo terfisaze _ 416-s. saofle jikvlebis funqciaze mastimuli-
rebel gavlenas axdens garemomcveli aris temparaturis momateba da 
organizmis mier siTbos produqciis gaZliereba.

samuSaos mizani:

adamianis organizmSi oflis gamoyofis gamokvleva.

samuSaosTvis aucilebelia:

Termokamera, Termometrebi, saswori, saxamebliT gaJRenTili bam-
bis qsovilis patar-patara naWrebi, leikoplasterebi, iodis spirtxs-
nari, pirsaxoci. kvlevis obieqti _ adamiani. 
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samuSaos msvleloba

1.	 adamianis oflis gamoyofas vikvlevT oTaxis temperaturaze 15-30 
wuTis ganmavlobaSi. amisaTvis:

2.	 ganvsazRvroT gamosakvlevi piris wona;
3.	 sxeulis sxvadasxva nawilze wavusvaT iodis spirtxsnari da dav-

elodoT mis gaSrobas;
4.	 iodis spirtxsnaris gaSrobis Semdeg, iodis wasmis adgilebze dava-

finoT da leikoplasterebiT davafiqsiroT saxameblis xsnariT 
gaJRenTili bambis qsovilis patar-patara naWrebi;

5.	 15-30 wuTis Semdeg kvlav ganvsazRvroT sxeulis masa da naWrebis 
Seferilobis cvlilebis mixedviT vimsjeloT oflis gamoyofis 
intensivobaze;

6.	 Semdeg gamosakvlevi piri gadaviyvanoT TermokameraSi da gavimeoroT 
gamokvleva;

7.	 SevadginoT samuSaos oqmi;
8.	 SevadaroT erTmaneTs adamianis oflis gamoyofis intensivoba gare-

mos sxvadasxva temperaturis pirobebSi sxeulis masis cvlilebisa 
da saxamebliT gaJRenTili bambis qsovilis Seferilobis xarisxis 
mixedviT;

9.	 miRebuli Sedegebis urTierTSedarebis mixedviT ganvsajoT Tu ra 
gavlenas axdens garemos temperaturis momateba adamianis oflis 
gamoyofaze.
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Tavi VIII.

endokrinuli sistemis fiziologia _ funqciebis 
humoruli regulaciis faqtorebi

Sinagani organoebis marTvaSi mniSvnelovan rols asrulebs sisxlSi 
arsebuli biologiurad aqtiuri nivTierebebi. esenia: hormonebi _ Sina-
gani sekreciis jirkvlebis produqtebi, qsoviluri hormonebi, media-
torebi, eleqtrolitebi.

VIII.1. insulinis gavlena TeTr virTagvebze

samuSaos mizani:

insulinis Seyvanis Sedegebze dakvirveba TeTr virTagvebSi.

samuSaosTvis aucilebelia:

insulini, glukozis 20%-iani xsnari, fiziologiuri xsnari, pikri-
nis mJava (cxovelebis mosaniSnad), Sprici (2 ml), minis Zabrebi. kvle-
vis obieqti _ oTxi zrdasruli TeTri virTagva sakvebis 24 saaTiani 
deprivaciiT. 

samuSaos msvleloba

1.	 cdis dawyebamde cxovelebi avwonoT da movniSnoT pikrinis mJaviT;
2.	 oTxive maTgans kanqveS SevuyvanoT insulini Semdegi doziT:
3.	 pirvel virTagvas _ 0,1 erTeuli sxeulis masis 100 gramze;
4.	 meore virTagvas _ 0,5 erTeuli sxeulis masis 100 gramze;
5.	 mesame virTagvas _ 1 erTeuli sxeulis masis 100 gramze;
6.	 meoTxe virTagva sakontroloa da SevuyvanoT 0,5 mililitri 

fiziologiuri xsnari;
7.	 ineqciis Semdeg virTagvebi movaTavsoT minis Zabris qveS da davak-

virdeT maT qcevas;
8.	 20 wuTis Semdeg insulini Tavis moqmedebas avlens. am droisTvis, 

meoTxe _ sakontrolo virTagvas garda, yvela danarCens peritone-
umSi SevuyvanoT 0,5 ml glukozis 20%-iani xsnari da davakvirdeT 
cxovelebis qcevas kidev 10-15 wuTis ganmavlobaSi;

9.	 SevadginoT cdis oqmi;
10.	aRvweroT virTagvebis mdgomareoba insulinis sxvadasxva dozis 

Seyvanis Semdeg;
11.	aRvniSnoT, Tu ra daemarTa insulinis sxvadasxva doziT miwode-

bul virTagvebs glukozis erTidaigive doziT Seyvanis Semdeg;
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12.	aRvweroT insulinis moqmedebisa da organizmSi misi arasakmarisi 
da Warbi raodenobiT Semcvelobis meqanizmebi.

VIII.2. adrenalinis, acetilqolinisa da atropinis gavlena 
bayayis Tvalis feradi garsis kunTebze 

samuSaos mizani:

bayayis Tvalis feradi garsis kunTebze adrenalinis, acetilqo-
linisa da atropinis gavlenaze dakvirveba.

samuSaosTvis aucilebelia:

saoperacio instrumentebis nakrebi, adrenalinis 0,1%-iani xsnari, 
acetilqolinis 0,1%-iani xsnari, atropinis 0,1%-iani xsnari, bambiT 
amofenili saaTis mina, sazomi (milimetris) qaRaldi. kvlevis obieqti 
_ bayayi.

samuSaos msvleloba

1.	 ori bayayi gadaviyvanoT uZrav mdgomareobaSi da Semdeg movaciloT 
Tavi;

2.	 orive Tavi movaTavsoT bambiT amofenil saaTis minaze;
3.	 sazomi qaRaldis meSveobiT gavzomoT gugebis diametri da zomebi 

CaviweroT;
4.	 erTi Tvali davtovoT sakontrolod, xolo sxvebSi CavawveToT 

TiTo wveTi Sesabamisad - adrenalini, acetilqoloni da atropini;
5.	 biologiurad aqtiur nivTierebaTa CawveTebidan 15-20 wuTis Sem-

deg kvlav gavzomoT yvela gugis diametri sazomi qaRaldiT;
6.	 SevadginoT cdis oqmi;
7.	 oqmis rveulSi CaviweroT monacemebi gugebis diametrebis Sesaxeb 

cdaSi gamoyenebuli nivTierebebis zemoqmedebamde da mis Semdeg;
8.	 aRvweroT TiToeuli maTganis gavlena bayayis feradi garsis 

kunTebze.
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Tavi IX.
kunTovani sistemis fiziologia

kunTis fiziologiis Seswavla metad mniSvnelovan masalas gvawv-
dis mamoZravebeli aparatis mdgomareobis Sesaxeb, aseve kunTebisa 
da Sinagani organoebis funqciebs Soris urTierTkavSiris Sesaxeb, 
rac aucilebelia adamianis janmrTelobis problemebis mosagvare-
blad, misi Sromis, aqtiuri dasvenebisa da sportuli aqtivobisaTvis 
keTilmowyobili pirobebis Sesaqmnelad. kunTis fiziologiis Ses-
wavla aucilebelia praqtikuli medicinisTvis.

samuSao IX.1. bayayis nerv-kunTis  
preparatis damzadeba 

samuSaos mizani:

nerv-kunTis preparatis momzadebis teqnikis aTviseba.

samuSaosTvis aucilebelia:

saoperacio instrumentebis nakrebi (didi da mcire makrateli, 
qirurgiuli da Tvalis pinceti, metaluri zondi zurgis tvinis dasan-
grevad, 2 minis kauWi), natriumis qloridis izoosmosuri xsnari.

samuSaos msvleloba

1.	 bayayi SevaxvioT bintSi, makratlis erTi piri SevitanoT bayayis 
pirSi, meore movaTavsoT Tvalebis zemoT da maTi erTmaneTTan 
daaxloebiT movaciloT Tavis tvini. zondiT davangrioT zurgis 
tvini. makratlis wveriT bayays gavuxvritoT muceli, SevitanoT 
mucelSi makrateli da kudusunis Zvlidan 1 sm zemoT gadavWraT 
xerxemali.

2.	 bayayi davikaoT ukana TaTebiT Tavqve da CamovaWraT mTeli tanis 
zeda naxevari da Signeuloba (sur. 30).

3.	 erTi xeliT davikaoT xerxemlis darCenili nawili, meoreTi _ 
kanis kide zurgis mxridan da xelis Cqari moZraobiT gavaZroT 
kani orive TaTs (amdenad, ukve gvaqvs bayayis ori ukana TaTis 
preparati).

4.	 orive qveda kiduris preparati davafiqsiroT ise, rom isini 
dakidebuli iyos qveviTa mimarTulebiT, swori kuTxiT xerxemlis 
mimarT. makratliT frTxilad amovWraT kudusunis Zvali. Semdeg 
Sua xazis gaswvriv gavacalkaoT kidurebi erTmaneTisgan.
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sur. 30. bayayis nerv-kunTis preparatis damzadeba

 

5.	 quslis (aqilevsis) myesis qveS amovdoT makratlis erTi piri, 
gadavWraT is. gamocalkavebuli myesi, davikaoT pincetiT, kunTi 
gavwioT gverdze da gavwyvitoT fascia, romelic mas sxva qso-
vilebTan akavSirebs.

6.	 nervis gamosayofad barZayi movaTavsoT ukana zedapiriT zeviT. 
minis ori kauWiT kunTebi gardi-gardmo ganze gavwioT da gamo-
vaTavisufloT nervi mTel mis sigrZeze. 

7.	 gadavWraT barZayis Zvali muxlis saxsris zeviT, xolo wvi-
vis Zvlebi am saxsris qveviT. miRebuli nerv-kunTis pre-
parati CavdoT natriumis qloridis izoosmosur xsnarSi 
civsisxlianebisTvis.
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samuSao IX.2. kunTis pirdapiri da  
arapirdapiri gaRizianeba

samuSaos mizani:

kunTis pirdapiri da arapirdapiri gaRizianebis meTodikis 
aTviseba; kunTis pirdapiri da arapirdapiri gaRizianebis Sedegebis 
Seswavla.

samuSaosTvis aucilebelia:

horizontaluri miografi, kimografi, stimulatori, eleqtro-
debi, universaluri Stativi, saoperacio instrumentebisa da masa-
lebis nakrebi, gadamrTveli, ringeris xsnari, ligaturebi. kvlevis 
obieqti _ bayayi.

samuSaos msvleloba

1.	 bayays davungrioT Tavisa da zurgis tvini da gadaviyvanoT uZrav 
mdgomareobaSi;

2.	 bayayis erT-erTi kiduris barZays movaciloT kani, movaxdinoT 
kunTis preparireba da gamovyoT aqilevsis myesi, ise rom kunTi ar 
gadavWraT muxlis saxsarSi (sur. 31);

sur. 31. horizontaluri miografi. saoperacio dafaze damagrebuli bayayi.

3.	 bayayi qinZisTavebiT davafiqsiroT saoperacio magidaze zeviT 
mimarTuli zurgiT;

4.	 aqilevsis myess mWidrod SemovaxvioT Zafi da SevkraT ligatura; 
ligaturis Tavisufali boloebi gadavataroT horizontaluri 
miografis blokze da davafiqsiroT Camweris qanCTan ise, rom am 
ukanasknels mkacrad horizontaluri mdebareoba eWiros (sur. 31);

5.	 SiSveli barZayis kunTebi gardigardmo gadavwioT, gamovaTavisu-
floT sajdomi nervi da misi minimaluri travmirebis pirobebSi 
nervis qveS davdoT ligatura;
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6.	 eleqtrodebis erTi wyvili davdoT kunTze, meore sajdom nervze;
7.	 gadamrTveliT eleqtrodebi davakavSiroT stimulis 

gamosasvlelTan;
8.	 mastimulirebeli impulsebis amplitudis ganuwyveteli gadidebis 

fonze davadginoT nervis gaRizianebis zRurblis sidide;
9.	 Semdeg gadamrTveli iseT mdebareobaze gadaviyvanoT, rom gaRizi

aneba miewodebodes kunTs da ganvsazRvroT kunTis gaRizianebis 
zRurbli. 

10.	SevadginoT cdis oqmi;
11.	CavixatoT eqsperimentis sqema;
12.	oqmSi CavakraT SekumSvis mrudebis Canawerebi;
13.	yoveli Canaweris qveS mivuTiToT gaRizianebis obieqti da gamRiz-

ianebeli eleqtrodenis parametrebi.
14.	am samuSaos Catareba SesaZlebelia vertikaluri miografis gamo

yenebiTac (sur. 32).

sur. 32. bayayis TerZis kunTis SekumSvis amplitudis damokidebuleba  
gaRizianebis Zalaze. 

4
5

1
3
2

5

a

b

g
1	 2	 3	 4	 5	 6	 7	 8	 9

0,5	1	 2	 3	 4	 5	 6	 7	 8	 9

a _ kunTis damagrebisa da stimulaciis sqema:
1 _ vertikaluri miografi; 2 _ kunTi; 3 _ nervi; 4 _ eleqtrodebi nervis stimu-

laciisaTvis; 5 _ stimulatoris CamrTvelebi.

b _ kunTis SekumSvebis Canaweri. 1 _ minimaluri zRvruli SekumSava, 2-6 _ sub-
maqsimaluri SekumSvebi, 7-9 _ maqsimaluri SekumSvebi.

g _ stimulebis Zalis zrdis sqema (0,5-dan 9-pirobiT erTeulamde). erTeu-
lad aRebulia zRvruli stimulis (1) amplituda;  0,5 _ qvezRurblovani  
gamRizianebeli, 1 _ zRurblovani gamRizianebeli, 2-6 _ submaqsimaluri 

gamRizianeblebi, 7 _ maqsimaluri gamRizianebeli, 8-9 _ supermaqsimaluri 
gamRizianeblebi.
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samuSao IX.3. kunTisa da nervis  
fiziologiuri Tvisebebis Seswavla

	
samuSaos mizani:

ganvsazRvroT kunTisa da nervis gaRizianebis zRurblovani Zala

samuSaosTvis aucilebelia: 

eleqtruli stimulatori, eleqtrodebi, saoperacio instru-
mentebis nakrebi, miografi (sur. 33), kimografi, galvanuri pinceti, 
natriumis qloridis izoosmosuri xsnari civsisxlianebisTvis.

samuSaos msvleloba

1.	 movamzadoT bayayis nerv-kunTis preparati da davafiqsiroT is 
miografSi.

2.	 kunTebis myesebi SevaerToT CamwerTan. 
3.	 Camweri qanCi SevavsoT saweri melniT.
4.	 CaviweroT kunTebis SekumSvebi warmoSobili uSualod kunTebis 

gaRizianebis Sedegad (pirdapiri gaRizianeba) da nervis gaRiz-
ianebis Sedegad (arapirdapiri gazianeba): a) galvanuri pincetiT, 
b) eleqtruli deniT.

5.	 daviwyoT minimaluri ZaliT (qvezRurblovani gaRizianeba), vcva
loT denis Zala da mivaRwioT kunTebis minimalur da maqsimalur 
SekumSvas;

6.	 kunTebis SekumSva CavweroT kimografis brunvis minimaluri siCqa-
ris pirobebSi.

sur. 33. Tanamedrove miografi
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samuSao IX.4. bayayis izolirebuli kunTis  
erTxelobrivi SekumSvis, dakbiluli da  

gluvi tetanusis registracia 

samuSaos mizani:

erTxelobrivi da tetanuri SekumSvis mrudebis Cawera. tetanu-
sis daregistrireba gaRizianebis optimaluri da pesimaluri sixSiris 
pirobebSi.

samuSaosTvis aucilebelia:

eleqtrostiulatori, eleqtrodebi, miografi, kimografi, univer-
saluri Stativi, Camwerebi, sveli kamera, saoperacio instrumentebis 
nakrebi, natriumis qloridis izoosmosuri xsnari civsisxlianebisTvis.

samuSaos msvleloba

1.	 movamzadoT bayayis nerv-kunTis preparati da davafiqsiroT is 
miografSi, SevaerToT CamwerTan. eleqtrodebi mivitanoT kunT-
Tan mWidrod axlos. 

sur. 34. bayayis kunTis SekumSvis mrudebi.

1) izolirebuli kunTis erTxelobrivi SekumSvis mrudi

1) izolirebuli kunTis erTxelobrivi SekumSvis mrudi 

 

1 2 3 4

5

t

t

a)

b)

1

2

a) izotonuri SekumSva: 1 _ gaRizianebis momenti; 2 _ latenturi periodi;  
3 _ SekumSvis faza; 4 _ modunebis faza; 5 _ drois aRniSvna (10 milisekundi); 

b) kunTis erTxelobrivi izometruli SekumSvis mrudi: 1 _ moqmedebis poten- 
ciali; 2 _ SekumSva; t _ drois aRniSvna (10 mls).
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2) erTxelobrivi kunTuri SekumSvis, dakbiluli tetanusisa da  
   gluvi tetanusis gamosaxuleba

1 mls

Ca2+-is koncentracia 
sarkoplazmaSi

SekumSvis
ZalaSekumSvis

Zala

SekumSvis
Zala

kunTis erTxelobrivi 
SekumSva

dakbiluli 
tetanusi

gluvi
tetanusi

2.	 1 herci sixSiriT gaRizianebis (erTxelobrivi gaRizianebis) 
pirobebSi ganvsazRvroT gaRizianebis zRvruli Zala da cotaTi 
gavzardoT is.

3.	 kimografis lentze CaviweroT miogramebi kunTze gaRizianebis 
miyenebisas: a) 1 herci sixSiriT; b) 5-10 herci sixSiriT; g) 20-40 
herci sixSiriT.

samuSao IX.5. izolirebuli kunTis datvirTvisadmi  
kunTis muSaobis damokidebulebis Seswavla.  

kunTis Zalis gansazRvra

samuSaos mizani:

kunTis Zalis gansazRvra; kunTis mier aweuli tvirTis sididesa da 
am kunTis mier Sesrulebul samuSaos Soris damokidebulebis povna.

samuSaosTvis aucilebelia:

eleqtrostimulatori (an diubua-raimonis aparati), eleqtro-
debi, sveli kamera eleqtrodebiT, miografi samagriT, tvirTis 
nakrebi kauWebiT, saoperacio instrumentebis nakrebi, qloridis izo-
osmosuri xsnari civsisxlianebisTvis.

samuSaos msvleloba

1.	 davamzadoT bayayis nerv-kunTis preparati. 
2.	 movaxdinoT TerZis kunTis izolacia;
3.	 quslis myesi davakavSiroT miografis qanCTan gamZle ZafiT an mav-

TuliT. qanCis qveS davdgaT specialuri samagri, romelic winaaR-
mdegobas gauwevs kunTis gaWimvas tvirTis mobmisas da SesaZleb-
els gaxdis tvirTis awevas mxolod SekumSvis dros.
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4.	 SevarCioT gaRizianebis Zala da sixSire, romlebic iZleva yvelaze 
maRal tetanur SekumSvas. Cawera vawarmooT kimografis uZrav 
dolze.

5.	 CaviweroT SekumSvis maqsimaluri simaRle jer kidev daumZimebeli 
kunTisaTvis.

6.	 miografis qanCze, romelsac davukavSireT da eqaCeba kunTi, davki-
doT 25-30 grami tvirTi da kvlav CaviweroT SekumSvis simaRle da 
pasuxi gaRizianebaze. grafikis qveS mivaniSnoT tvirTis wona.

7.	 gaRizianebis Zalisa da sixSiris Seucvlelad, tvirTis 5 gramiT 
TandaTanobiTi zrdisa da SekumSvis simaRlis imavdrouli reg-
istraciis pirobebSi, vipovoT zRvruli tvirTi, romlis awevac 
kunTs SeuZlia. es sidide (kilogramebSi gamosaxuli) iqneba kunTis 
absoluturi Zalis Sesabamisi.

8.	 gamovTvaloT kunTis muSaoba sxvadasxva datvirTvisas formu-
liT: A=mh, sadac A _ muSaoba, m _ tvirTis masa, h _ SekumSvis 
simaRle.

samuSao IX.6. bayayis ConCxis kunTis boWkos  
membranuli potencialis gazomva

membranuli potencialis sididis gasazomad ujredSi SehyavT mik-
roeleqtrodi da mudmivi denis gamaZliereblis meSveobiT aregistri-
reben potencialTa sxvaobas ujredis SigniTa nawilsa da garemomcvel 
qsovilebs Soris. potencialTa sxvaobis arsebobaze metyvelebs e. w. 
potencialis naxtomi, romelic warmoiSoba ujredis membranis mikro-
eleqtrodiT gaxvretis momentSi. potencialis naxtomi izoeleqtruli 
xazidan oscilografis isris kveTr gadaxras iwvevs. 

samuSaos mizani:

ConCxis kunTis kunTovani boWkos membranuli potencialis gazom-
vis meTodikis aTviseba. membranuli potencialis gazomva.

samuSaosTvis aucilebelia:

mudmivi denis gamaZlierebeli (kaToduri gamameorebliT), 
kaToduri oscilografi, winaswar momzadebuli KCl-is 3M xsnari, 
minis mikroeleqtrodebi (wveris diamtriT 0,6-0,7 mkm) amovsebuli 
KCl-is 3M xsnariT, arapolarizebuli eleqtrodi, organuli minis 
kamera _ preparatis mosaTavseblad da dasafiqsireblad, saopera-
cio instrumentebis nakrebi, kurares 1%-iani xsnari an diplacinis 
5%-iani xsnari, vazelinis zeTi, ringeris xsnari. kvlevis obieqti _ 
bayayi.
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samuSaos msvleloba

1.	 cdis dawyebamde aucilebelia mudmivi denis gamaZliereblis 
CarTva, radgan is moxmarebamde winaswar unda gaxurdes 1 saaTis 
ganmavlobaSi;

2.	 davamzadoT nerv-kunTis preparati;
3.	 agznebadobis Sesamcireblad kunTi CavuSvaT kurares 1%-iani 

xsnarSi. ase rom ar moviqceT, eleqtrodis Seyvanis momentSi kunTi 
SeikumSeba da natifi eleqtrodi, didi albaTobiT, gatydeba;

4.	 kurarizaciis Semdeg preparati davamagroT patara dafaze da 
CavuSvaT taStSi, romelSic Casxmulia vazelinis zeTi an ring-
eris xsnari;

5.	 mikromanipulatorze davamagroT gamomtani kaToduri 
gamameorebli;

6.	 eleqtrodi davafiqsiroT kaToduri gamameoreblis momWerze da 
specialuri agar-agaris xidakiT eleqtroliti (KCl-is xsnari), 
romliTac amovsebulia mikroeleqtrodi, davakavSiroT kaTo-
duri gamameoreblis SesasvlelTan;

7.	 indiferentuli arapolarizebuli eleqtrodi movaTavsoT pre-
paratis zedapirze;

8.	 mikromanipulatoris meSveobiT mikroeleqtrodi mivuaxlo-
voT preparats da msubuqi, magram wyvetili moZraobiT Seviyva
noT kunTis qsovilSi. warmatebuli mcdelobis SemTxvevaSi 
oscilografis ekranze gamoisaxeba potencialis naxtomi. amave 
dros, oscilografis isari izoxazidan gadaixreba da moZraobas 
ganagrZobs am _ axal doneze.

9.	 SevadginoT cdis oqmi;
10.	gavzomoT intervali isris doneebs Soris ujredSi eleqtro-

dis Seyvanamde da mis Semdeg; am potencialis SedarebiT kali-
brul signalTan ganvsazRvroT membranuli potencialis sidide 
milivoltebSi;

11.	 oqmis rveulSi CavixatoT mikroeleqtrodis ujredSi Sesvlis 
momentSi oscilografis ekranze gamosaxuli mrudi da masze 
aRvniSnoT membranuli potencialis damaxasiaTebeli intervali;

12.	 ganvixiloT membranuli potencialis buneba.

samuSao IX.7. bayayis ConCxis kunTis boWkos moqmedebis 
potencialis ujredSida gamoyvana

samuSaos mizani:

ConCxis kunTis kunTovani boWkos moqmedebis potencialis ujred-
Sida gamoyvanis gazomvis meTodikis aTviseba.
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samuSaosTvis aucilebelia:

mikroeleqtruli gamokvlevis danadgari, mikromanipulatori, 
sveli kamera, saoperacio instrumentebis nakrebi, minis mikroele-
qtrodebi _ amovsebuli winaswar momzadebuli KCl-is 3M xsnariT 
(ujredSida gamoyvanisTvis). kvlevis obieqti _ bayayi.

samuSaos msvleloba

1.	 davamzadoT nerv-kunTis preparati;
2.	 movaTavsoT is svel kameraSi da kunTi davafiqsiroT gaSlil 

mdgomareobaSi;
3.	 mikroeleqtrodis damagreba kaTodur gamameorebelze da ele-

qtrodis Seyvana boWkoSi imave gziT xdeba, rogorc wina cdaSi 
(samuSao IX.6.);

4.	 mikroeleqtrodi SeviyvanoT boWkoSi da potencialis naxtomis 
warmoSobis fonze oscilografi gadaviyvanoT muSaobis molo-
dinis reJimze (am momentamde anu eleqtrodis ujredSi Seyva-
namde oscilografi unda muSaobdes uwyvet reJimSi Sida skani-
rebis pirobebSi). es imisTvis aris aucilebeli, rom Tval-yuri 
vadevnoT potencialis naxtomis warmoSobas mikroeleqtrodis 
mier kunTovani boWkos membranis gaxvretisas;

5.	 stimulatoridan mivawodoT sinqronizaciis impulsi oscilo
grafis Sesasvlels „gare dawyeba“;

6.	 mamoZravebeli nervi movaTavsoT mastimulirebel eleqtrodebze 
da SevaerToT isini stimulatoris gasasvlelTan;

7.	 nervze vimoqmedoT Tavidan erTjeradi, Semdeg ki ritmuli stim-
ulebiT, SevarCioT maTi amplitudebi da oscilografis ekranze 
davakvirdeT warmoSobil potencialebs;

8.	 vcvaloT stimulaciis sixSire da davakvirdeT am dros warmoSo-
bil cvlilebebs;

9.	 SevadginoT cdis oqmi;
10.	oqmis rveulSi CaviweroT oscilografis ekranze SemCneuli 

cvlilebebi;
11.	kalibruli niSnebiT gavzomoT miRebuli potencialebis ampli-

tuda da xangrZlivoba;
12.	oscilografis ekranze gamosaxuli movlenebi SevadaroT suraTi 

35-ze mocemul Canawerebs.



123

sur. 35. potencialebis ujredSida da ujredgare gamoyvanebi kunTovani da ner-
vuli ujredidan.

1
2

3
21

4

5
6

3
3

3

1
2

1
2

1 mls b

10 mls

5 mls

50 mls

30 mlv

50 mlv

g

a.1.

e

d

+

_
a.2.

a.3.

a _ potencialebis Sidaujreduli gamoyvana ganivzoliani kunTis erTxelobrivi 
kunTovani boWkodan (a.i. Sapovalovis mixedviT):

1 _ gaRizianebis artefaqti; 2 _ saboloo firfitis potenciali; 3 _ kunTovani 
boWkos moqmedebis potenciali (stimulaciis sixSire matulobs zemodan qvemo 

Canaweris mimarTulebT);

b _ potencialebis Sidaujreduli gamoyvana katis Tavis tvinis qerqis V-Sris 
piramiduli neironidan:

1 _ sajdomi nervis stimulaciis momenti; 2 _ ujredis membranis depolarizacia; 
3 _ ujredis membranis hiperpolarizacia; 4 _ amgznebi postsinafsuri poten-
ciali; 5 _ moqmedebis potenciali; 6 _ kvalis depolarizaciis potenciali.

g _ nervuli ujredis  postsinafsuri Semakavebeli potenciali;

d, e _ katis Tavis tvinis didi naxevarsferoebis qerqis neironebis ritmuli 
ganmuxtvebis ujredgare gamoyvanebi.

samuSao IX.8. cxovelur organizmze kurares  
zemoqmedebis Seswavla

kurare warmoadgens alkaloidebis kompleqss, romelic axdens 
ganivzoliani kunTis nerv-kunTovan sinapsebSi nervuli impulsis 
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gadacemis blokirebas. sisxlSi moxvedrisas kurare SerCeviTad zemoq-
medebs ConCxis kunTis mionevruli sinapsebis postsinapsur membranaze. 

cxovelur organizmze kurares moqmedebis meqanizmis saboloo 
rgols ganivzoliani kunTebis postsinapsuri membranis H-qolinore-
ceptorebis blokireba warmoadgens. amitom, mamoZravebeli nervuli 
boWkoebis daboloebebSi gamoyofili acetilqolini ver iwvevs depo-
larizaciuli postsinapsuri potencialis ganviTarebas ganivzoliani 
kunTovani boWkos postsinapsur membranaze. kunTis an calke kun-
Tovani boWkos pirdapiri gaRizianeba, kurares moqmedebis pirobebSic 
ki, iwvevs maT SekumSvas.

samuSao IX.8.1. bayayis pozasa da qcevaze kurares  
gavlenis Seswavla

samuSaos mizani:

cxovelis pozasa da qcevaze kurares gavlenis Seswavla.

samuSaosTvis aucilebelia:

minis xufi, Sprici, kurares an kurares msgavsi moqmedebis mqone 
preparatis xsnari (magaliTad, miorelaqsinis 0,1%-iani xsnari). kvle-
vis obieqti _ bayayi.

samuSaos msvleloba

1.	 bayayi movTavsoT minis xufis qveS da 5 wuTis ganmavlobaSi davak-
virdeT mis qcevas, gansakuTrebiT pozas, moZraobebis raodenobas, 
Tavis mdebareobas, sunTqviT reaqciebs;

2.	 bayayi gadavabrunoT zurgze da davakvirdeT mis qcevas;
3.	 bayayis limfur tomsikSi SeviyvanoT 0,1-0,3 ml miorelaqsini da 

davakvirdeT misi qcevis cvlilebas;
4.	 garkveuli drois Semdeg bayayis poza icvleba. zurgze rom gadava-

brunoT, is ar cdilobs Cveulebrivi mdgomareobis aRdgenas;
5.	 5 wuTis Semdeg bayayi wyvets moZraobas, erTgvarad brtyel-

deba, muskulaturis tonusi ecema, rac kargad Cans misi pozidan. 
sunTqviTi moZraobebi Tavidan neldeba, mere _ qreba;

6.	 Tu cxovelis gulmkerdis Rrus gavxsniT, advilad davrwmundebiT, 
rom bayayis guli ganagrZobs SekumSvas.

7.	 SevadginoT cdis oqmi;
8.	 oqmis rveulSi aRvweroT bayayis qcevis cvlileba.
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samuSao IX.8.2. bayayis kunTis SekumSvaze kurares  
gavlenis Seswavla

samuSaos mizani:

cxovelis kunTis SekumSvaze kurares gavlenis Seswavla.

samuSaosTvis aucilebelia:

horizontaluri miografi, universaluri Stativi, kimografi, 
stimulatori, eleqtrodebi, gadamrTveli, saoperacio instru-
mentebis nakrebi, miorelaqsinis 0,1%-iani xsnari, ringeris xsnari. 
kvlevis obieqti _ bayayi.

samuSaos msvleloba

1.	 bayayi cdisTvis movamzadoT igive wesiT, romelic mocemulia 
samuSao IX.2.-Si;

2.	 samuSao IX.2.-Si aRwerili gziT, kimografze CaviweroT kunTis 
SekumSvebi da ganvsazRvroT sajdomi nervisa da kunTis gamRiz-
ianebeli denis Zalis zRvruli sidide; 

3.	 bayayis limfur tomsikSi SeviyvanoT miorelaqsini (0,1-0,3 ml);
4.	 preparatis Seyvanis Semdeg ucebve vaxdenT sajdomi nervis stimu-

lacias sixSiriT 1hc, gamRizianebeli Zalis sidideze 3-jer aRmate-
buli Zalis deniT;

5.	 kimografze CaviweroT kunTis SekumSva da davakvirdeT kunTis 
SekumSvis amplitudis TandaTanobiT daqveiTebas;

6.	 SekumSvis dasrulebis Semdeg gavzardoT erTxelobrivi stimulebis 
amplituda, kvlav gamoviwvioT SekumSva da CaviniSnoT gamRiziane-
beli denis parametrebi;

7.	 eqsperimentis procesSi vrwmundebiT imaSi, rom kunTi wyvets 
SekumSvas nebismieri zezRurblovani ZaliT gaRizianebisas;

8.	 Semdeg gadavideT kunTis pirdapir gaRizianebaze. amisaTvis, stim-
ulators, impulsebis amplitudis maregulirebeli saxeluris 
meSveobiT, movaSoroT gamaZlierebeli, stimulatorze davayenoT 
kunTis gaRizianebis zRvruli sidide (romelic cdis dasawyisSi 
ganvsazRvreT), eleqtrodebi gadavitanoT uSualod kunTze da 
CavrToT gaRizianeba;

9.	 gamRizianebeli denis amplitudis neli TandaTanobiTi gadidebiT 
gamoviwvioT kunTis SekumSva da CaviniSnoT impulsis zRvruli 
sidide;

10.	vrwmundebiT, rom miuxedavad miorelaqsinis Seyvanisa, kunTis 
pirdapiri gaRizianebisas, stimulis zRvruli sidide umniSvnelo-
daa Secvlili;

11.	gavaZlieroT gamRizianebeli impulsebis amplituda da davakvir-
deT kunTis SekumSvis amplitudis gadidebas;
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12.	Semdeg isev gavaRizianoT sajdomi nervi da davrwmundebiT, rom 
kunTi ar ikumSeba;

13.	SevadginoT cdis oqmi;
14.	oqmis rveulSi CavixatoT cdis sqema;
15.	oqmSi CavakraT kunTis pirdapiri da arapirdapiri gaRizianebis 

dros miRebuli Canawerebi;
16.	CamovayaliboT daskvnebi orive cdis Sedegebis mixedviT.

samuSao IX.9. ergografia (mossos ergografiT)

ergografia (berZn. ergon _ samuSao,  grapho _ vwer)  aris adamianis 
kunTis muSaobis grafikuli registraciis meTodi. ergografia gamoiy-
eneba adamianis Sromisunarianobis Sesafaseblad. xelsawyo ergografi 
konstruirebul iqna fiziologi mossos mier, xelis TiTis moZraobis 
Casawerad. gamosakvlevi piri, romlis winamxari uZravadaa fiqsirebuli, 
xelis TiTiT maRla swevs da dabla uSvebs tvirTs, romelic specialur 
bawarzea damagrebuli. registrirdeba moZraobis amplituda da sixSire. 
ergogramis mixedviT gamoiTvlian Sesrulebuli samuSaos sididesa da 
simZlavres. Cveulebriv, ergografze muSaoben gansazRvruli ritmiT _ 
metronomis ritmiT, daRlamde (moZraobis amplitudis daqveiTebamde). 
ergogramis Taviseburebebi damokidebulia tvirTis sidideze, ritmis 
siCqareze da gamosakvlevi piris nervuli sistemis mdgomareobaze.

dReisaTvis arsebobs gansxvavebuli konstruqciis ergografebi, 
romlebic mossos ergografisagn gansxvavdeba winamxrisa da aramo-
muSave TiTebis fiqsaciis xerxiT. xelsawyoebs, romlebic sxeulis 
sxva nawilebis (xeli, fexi) moZraobis registraciisaTvis gamoiyeneba  
ergometri ewodeba.

samuSaos mizani:

Sesrulebuli samuSaos sididis gansazRvra muSaobis Sesrulebis 
ritmis da datvirtvis mixedviT.

samuSaosTvis aucilebelia: 

ergografi (sur. 36 a), kimografi, metronomi, tvirTis nakrebi (1-3 kg), 
fargali, saxazavi.

samuSaos msvleloba

1.	 davamagroT winamxari ergografis danadgarSi.
2.	 xelis saCvenebel TiTze CamovacvaT tyavis rgoli, romelic 

SeerTebulia tvirTTan da Camwer mowyobilobasTan danarCeni 
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TiTebis moZraobis SezRudvis mizniT isini SemovfargloT verti-
kaluri CamosacmeliT (sur. 36 a).

3.	 zonarze davkidoT tvirTi woniT 2 kg da CavrToT metronomi six-
SiriT 60 dartyma 1 wuTSi.

4.	 gamosakvlevi piri iwyebs tvirTis awevas miTiTebul riTmSi srul 
daRlamde.

5.	 CaviniSnoT muSaobis dawyebisa da damTavrebis dro da ganvsazRv-
roT misi xangrZlivoba.

6.	 miRebuli ergogramis mixedviT ganvsazRvroT TiTis momxreli kun-
Tis mier Sesrulebuli samuSaos sidide; amisaTvis ganvsazRvroT 
mrudze gamosaxuli yoveli awevis simaRle, miRebuli sidideebi 
SevkriboT da gavamravloT tvirTis wonaze.

7.	 Sesvenebis Semdeg gavimeoroT cda 3 kg tvirTiT da moZraobis six-
SiriT 120/ erT wuTSi. 	

 sur. 36. a) ergografia

 

1

2 3

4

56

TiTis ergografi: 1 _ moZraobis gadamcemi; 2 _ Camweri mowyobiloba; 3 _ 
relsebi; 4 _ meqanizmis nawilebi lentis moZraobisaTvis;  

5 _ tvirTi; 6 _ ergogramis Casaweri lenti.

b) ergograma (kunTis daRlis ergograma) 
a — optimaluri Sromisunarianobis faza; 

b —ganviTarebadi (TandaTanobiTi) daRlis faza.
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samuSao IX.10. adamianis kunTis Zalis gazomva xelis mtevnis 
dinamometris meSveobiT (dinamometria)

samuSaos mizani:

mtevnis kunTis Zalis gansazRvra.

samuSaosTvis aucilebelia: 

xelis mtevnis dinamometri (sur. 37). kvlevis obieqti _ adamiani.

samuSaos msvleloba

 1.	 ganvsazRvroT marjvena da marcxena xelis TiTebis momxreli kun-
Tis Zala;

2.	 ganvsazRvroT gaWimvis sapasuxod orive xelis Zala;
3.	 ganvsazRvroT TiTebis momxrelis Zala dinamometris zambaris 

mravaljeradi SekumSvis Semdeg.

sur. 37. laboratoriuli dinamometri
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Tavi X.

nervuli sistemis fiziologia

samuSao X.1. gamRizianebeli Zalis sidideze spinaluri 
bayayis mamoZravebeli refleqsis drois damokidebulebis 

Seswavla (triukis meTodiT)

samuSaos mizani:

gaRizianebis Zalisadmi refleqsis drois damokidebulebis 
gansazRvra.

samuSaosTvis aucilebelia: 

Stativi kauWiT, saoperacio instrumentebis nakrebi (didi da 
mcire makrteli, pincetebi, zondi), Wiqebi gogirdmJvas 0,5% da 0,1%-
iani xsnariT, Wiqa wyali bayayis dasabanad, wamzomi.

samuSaos msvleloba

1.	 movamzadoT spinaluri bayayi (sur. 38). am mizniT bayays movaciloT 
Tavis tvini (anu movaxdinoT dekapitacia ise, rom dauzianebeli 
darCes zurgis tvini). miRebuli spinaluri preparati davamagroT 
Stativis kauWze. Tavis tvinis mocilebis Semdeg uceb ar SeiZleba 
cdebis Catareba, radgan cxoveli imyofeba Sokis mdgomareobaSi, 
rasac Tan sdevs zurgis tvinis aqtiurobis daqveiTeba. 

sur. 38. Stativze damagrebuli spinaluri (dekapitirebuli) bayayi da gogirdm-
Javas sxvadasxva koncentraciis xsnari.

 

H2SO4

0,15% 0,25% 0,5% 1,0%
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2.	 2-3 wuTis Semdeg erT-erTi ukana TaTi CavyoT gogirdmJavas 0,1%-
ian xsnarSi. ganvsazRvroT dro TaTis Cayofidan sapasuxo reaq-
ciis warmoSobamde.

3.	 TaTi gavrecxoT wyliT. gavimeoroT cda gogirdmJavas ufro kon-
centruli xsnaris _ 0,25%-iani xsnaris gamoyenebiT. yoveli mom-
devno cda CavataroT wina cdis damTavrebidan 3 wuTis Semdeg.

4.	 isev gavrecxoT TaTi da gavimeoroT igive cda gogirdmJavas ufro 
koncentruli xsnarebiT, jer 0,5%-iani xsnariT, xolo TaTis 
garecxvisa da 3 wuTiani Sesvenebis Semdeg 1,0%-iani xsnariT;

5.	 SevadginoT samuSaos oqmi;
6.	 CamovayaliboT daskvnebi cdis Sedegebis mixedviT.

samuSao X.2. agznebis ormxrivi gatareba nervSi

calkeuli nervuli boWkos erT ubanSi warmoSobili moqmedebis 
deni, iwvevs agznebis ganviTarebas mezobel ubanSi, Semdeg es ubani 
mis mezobel ubanSi da a. S. nervul boWkosa da nervSi agzneba gaRiz-
ianebuli ubnidan SeiZleba gavrceldes orive mimarTulebiT.

samuSaos mizani:

nervSi agznebis ormxriv gatarebaze dakvirveba.

samuSaosTvis aucilebelia:

nervul ReroSi moqmedebis potencialis registraciis danad-
gari (cvalebadi denis ori gamaZlierebeli, orarxiani kaToduri 
oscilografi, stimulatori), mastimulirebeli da gamomyvani ele-
qtrodebi, nembutali, ringeris xsnari. kvlevis obieqti _ kata.

samuSaos msvleloba

1.	 SevamowmoT aparaturis mzaoba samuSaod;
2.	 movaxdinoT cxovelis narkozireba nembutaliT (40 mg/kg);
3.	 narkozirebis Semdeg katas erT romelime kidurze movaxdinoT 

nervis preparireba Tavis maqsimalur sigrZeze, misi anatomiuri 
da fiziologiuri mTlianobis daurRvevlad;

4.	 gamomyvani eleqtrodebis ori wyvili movaTavsoT gaSiSvlebuli 
nervis proqsimalur da distalur daboloebaze, xolo gamRiziane-
beli eleqtrodi _ maT Soris, zustad SuaSi;

5.	 gamRizianebeli eleqtrodi SevaerToT stimulatorTan, xolo 
gamomyvani eleqtrodebi _ gamaZliereblebTan (sur. 39);
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sur. 39. danadgaris sqema nervSi agznebis ormxrivi gatarebis 
dasadastureblad.

I arxi

II arxi

I arxis gama-
Zlierebeli

II arxis gama-
Zlierebeli

kaToduri
oscilografi

stimulatori

nervi

gamomyvani 
eleqtr. 1

gamomyvani 
eleqtr. 2

mastimulire-
beli eleqtr.

6.	 nervis gaRizianebisas moqmedebis potenciali registrirdeba stim-
ulaciis adgilidan orive mimarTulebiT;

7.	 SevadginoT cdis oqmi;
8.	 oqmSi CaviweroT cdis msvleloba da CavixatoT danadgaris sqema;
9.	 davakvirdeT gamomyvani eleqtrodebis meSveobiT gamRizane-

beli eleqtrodis orive mxares registrirebuli potencialebis 
konfiguracias;

10.	SevadaroT moqmedebis potencialis parametrebi da gavaanalizoT 
isini.
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samuSao X.3. refleqsuri rkalis analizi

samuSaos mizani: 

refleqsis ganxorcielebaSi refleqsuri rkalis sxvadasxva ubnis 
rolis gansazRvra.

samuSaosTvis aucilebelia:

Stativi kauWiT, saoperacio instrumentebis nakrebi, gogirdmJa-
vas 0,5% xsnari, filtris qaRaldi, Wiqa wyali.

samuSaos msvleloba

1.	 movamzadoT bayayis spinaluri preparati da davamagroT is Stati-
vis kauWze;

2.	 erT-erTi kiduris barZayis ukana zedapirze gamovacalkaoT saj-
domi nervi da mis qveS SevdoT ligatura ise, rom ar SevkraT;

3.	 meore kiduris wvivze davdoT gogirdmJavas 0,5% xsnarSi dasvele-
buli filtris qaRaldis mcire naWeri. aRvniSnoT moxris refle-
qsis arseboba;

4.	 gavrecxoT bayayi wyliT. imave kiduris wvivs movaciloT kanis 
nawili da SiSvel kunTs mivadoT gogirdmJavas 0,5% xsnarSi 
dasvelebuli filtris qaRaldis naWeri. davinaxavT refleqsuri 
reaqciis ararsebobas;

5.	 gavrecxoT bayayi wyliT. kidurze, romelzec movaxdineT saj-
domi nervis preparireba, gavaRizianoT kani gogirdmJavas xsnarSi 
dasvelebuli filtris qaRaldiT. mivaqcioT yuradReba sapasuxo 
reaqcias;

6.	 gavrecxoT bayayi wyliT, gadavWraT sajdomi nervi da gavimeoroT 
amave kiduris kanis gaRizianeba. SevadaroT es reaqcia wina cdaSi 
SeniSnul reaqcias;

7.	 analogiuri gziT gavaRizianoT bayayis wina kiduris kani. aRvniS-
noT warmoSobili reaqcia;

8.	 gavrecxoT bayayi wyliT, zurgis tvinis arxSi zondis SeyvaniT 
davungrioT zurgis tvini. gavimeoroT cda wina kiduris kanis 
gaRizianebiT. avxsnaT moZraobiTi reaqciis ararseboba;

9.	 SevadginoT cdis oqmi;
10.	 avxsnaT cdis Sedegebi.
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samuSao X.4. zurgis tvinis refleqsebis Sekaveba
(seCenovis cda)

samuSaos mizani:

moxris refleqsis Sekavebis gamovlena mxedvelobis borcvebis mida-
moSi sufris marilis kristalis moTavsebis Semdeg.

samuSaosTvis aucilebelia:

Stativi kauWiT, Wiqa gogirdmJavas 0,25% xsnariT, Wiqa wyali, 
kristaluri natriumis qloridi, saoperacio instrumentebis nakrebi, 
bamba, izoosmosuri xsnari civsisxlianebisaTvis (natriumis qloridis 
0,65%-iani xsnari), wamzomi. 

samuSaos msvleloba

1.	 bayays movaciloT Tavis tvini mxedvelobis borcvebis donemde 
(movaxdinoT dekapitacia Tvalebis maxloblad);

2.	 bayayis preparati CamovkidoT Stativis kauWze qveda ybiT. gan-
vsazRvroT bayayis ukana kiduris moxris refleqsis gamoCenis dro 
tiurkis mixedviT (orjer, 2-3 wuTiani intervaliT);

3.	 bambis tamponiT kargad gavaSroT tvinis gadakveTis midamos 
zedapiri. gavaSiSvloT mxedvelobis borcvebi. amisaTvis, patara 
makratliT movaSoroT kanis qsovili qalas darCenil nawils. 
qsovilis qveS movaciloT Zvlovani safari. am mizniT makratlis 
pirebi SeviyvanoT zurgis tvinis arxis sawyisi ubnebis gverdebSi, 
gavakeToT ori gaswvrivi ganaWeri, didi pincetiT avwioT Zvlov-
ani ubani da gadavWraT is makratliT. gaSiSvlebul mxedvelobis 
borcvebze movaTavsoT natriumis qloridis kristali;

4.	 1-2 wuTis Semdeg gavimeoroT refleqsis warmoSobis drois gansaz-
Rvris cda. refleqsis dro mniSvnelovnad gadidebuli iqneba;

5.	 movaSoroT natriumis qloridis kristali. gavrecxoT izoos-
mosuri xsnariT mxedvelobis borcvebis ubani. 5 wuTis Semdeg 
kvlav ganvsazRvroT refleqsis dro. is unda daubrundes sawyis 
sidides;

6.	 SevadginoT cdis oqmi.

SeniSvna: Tu marilis kristalis moTavsebis Semdeg bayays ewyeba 
kunTis krunCxviTi SekumSvebi, es imas niSnavs, rom tvinis zedapiri 
cudad iyo sisxlisgan gawmendili da gamSrali. marili gaixsna da 
CaaRwia tvinis qveda ganyofilebebSi. aseT SemTxvevaSi tvini unda 
gairecxos natriumis qloridis izoosmosuri xsnariT, kvlav gavaS-
roT bambis tamponiT da cda gavimeoroT Tavidan.
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samuSao X.5. upirobo refleqsebis saxeebi

samuSaos mizani:

upirobo refleqsebze dakvirveba.
ganvsazRvroT sxvadasxva gamRizianeblis zemoqmedebaze reaqciis dro. 

samuSaosTvis aucilebelia:

saswavlo eleqtrostimulatori, saoperacio instrumentebis 
nakrebi, gogirdmJavas 0,5% xsnari, kvadratebad daWrili filtris 
qaRaldi, novokainis 1%-ani xsnari, Wiqa wyali, perkusiis CaquCi, saop-
eracio dafa, marlis sartyeli bayayis fiqsaciisaTvis.

samuSaos msvleloba: 

a) eqsteroceptuli refleqsebi kanidan. 
1)	 movamzadoT spinaluri bayayi da davamagroT is Stativis kauWze. 

Sokis gavlis Semdeg gavaRizianoT pincetiT:
a) kiduris TaTis zeda mxare;
b) kiduris TaTis qveda mxare;

2)	 gogirdmJavas 0,5% xsnarSi dasvelebuli filtris qaRaldi davadoT:
a) mucelze wina kidurebs Soris;
b) bayayis wyliT garecxvis Semdeg, barZayis ukana zedapirze;

3)	 SevadginoT cdis oqmi;
4)	 SedegebSi aRvniSnoT sapasuxo reaqciis xasiaTi TiToeuli 

SemTxvevisaTvis.

b) viscero-visceraluri refleqsebi (refleqsebi erTi Sinagani 
organodan meoreze).
1)	 spinaluri bayayi davamagroT saoperacio dafaze, gavxsnaT sxe-

ulis Rru, gavaSiSvloT guli da nawlavebi. daviTvaloT gulis 
SekumSvaTa raodenoba erT wuTSi;

2)	 pincetis saxeluriT SevarxioT nawlavebi. mivaqcioT yuradReba 
gulis muSaobis cvlilebas. xelaxla daviTvaloT gulis SekumS-
vaTa raodenoba erT wuTSi;

3)	 SevadginoT cdis oqmi;
4)	 avxsnaT miRebuli Sedegebi da davxazoT refleqsuri rkalis sqema.

g) viscero-kunTuri refleqsebi (refleqsebi Sinagani organoebidan 
ConCxis kunTebze).
1)	 imave bayays gavuRizianoT nawlavis maryuJi zRurblovani Zalis 

eleqtruli deniT (saswavlo eleqtrostiulatoris gamoyenebiT) an 
meqanikurad (pincetiT). davakvirdeT bayayis moZraobiT reaqciebs;

2)	 nawlavis maryuJs wavusvaT novokaini da 5 wuTis Semdeg kvlav gavaRiz-
ianoT. davakvirdeT bayayis moZraobiTi reaqciebis ararsebobas;
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3)	 SevadginoT cdis oqmi;
4)	 avxsnaT miRebuli Sedegebi.

d) proprioceptuli (myesis) refleqsebi. muxlis refleqsi. gamo-
sakvlev pirs SevTavazoT skamze dajdoma da fexis fexze gadadeba. 
mivayenoT msubuqi dartyma xelis mtevnis gverdiTi kidiT an perkusi-
uli CaquCiT oTxTava kunTis myesebze muxlis fialis qveS. davakvir-
deT wvivis gaSlas;

SevadginoT cdis oqmi.

e) aqilevsis refleqsi. gamosakvlevi piri muxlebiT dgeba skamze. 
fexis terfebi Tavisuflad unda iyos dakidebuli. movaxdinoT msub-
uqi dartyma xelis mtevnis gverdiTi kidiT an perkusiuli CaquCiT 
quslis (aqilevsis) myesze. davakvirdeT terfis moxras;

SevadginoT cdis oqmi.

samuSao X.6. eleqtroencefalografia

Tanamedrove neirofiziologiis erT-erT mniSvnelovan amocanas 
centralur nervul sistemaSi (cns) informaciis miiRebis, kodirebisa da 
gadamuSavebis meqanizmebis Seswavla warmoadgens. am mimarTulebiT didi 
warmateba iqna miRweuli kvlevis eleqtrofiziologiuri meTodebis 
gamoyenebiT. eleqtroencefalogramis (eeg) xasiaTi nervuli qsovilisa 
da masSi mimdinare cvlis procesebis funqciuri mdgomareobiT ganisaz-
Rvreba. sisxlis mimoqcevis darRveva, hipoqsia an Rrma narkozi didi nax-
evarsferoebis qerqis bioeleqtruli aqtivobis daqveiTebas iwvevs. orga-
nizmis saerTo mdgomareobaze eeg-s damokidebulebas farTod iyeneben 
klinikaSi operaciis procesisa da narkozis donis kontrolisaTvis. didi 
naxevarsferoebis qerqis bioeleqtruli aqtivoba asaxavs misi uzarmaz-
ari raodenobis neironuli elementebis cxovelqmedebas. bioeleqtruli 
aqtivobis xasiaTi damokidebulia specifikuri aferentuli arxebiT 
Tavis tvinSi Semaval nervul impulsaciaze, sxvadasxva araspecifikuri 
da asociaciuri qerqqveSa struqturebidan qerqisken mimaval impulsaci-
aze da kortikaluri nervuli elementebis sakuTar aqtivobaze. amrigad, 
spontanuri bioeleqtruli aqtivoba unda ganvixiloT, rogorc qerqis 
neironul elementebSi gamudmebiT Semavali aferentuli informaciis 
miRebisa da gadamuSavebis rTuli procesebis gamosaxuleba. 

 samuSaos mizani:

Tavis tvinis bioeleqtruli potencialebis eleqtruli gamoyvanis 
meTodikis aTviseba; adamianis eeg ritmebis sinaTlisa da bgeriT stim-
ulze damokidebulebis Seswavla.
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samuSaosTvis aucilebelia:

eleqtroencefalografi, eleqtroencefalogramis gamosayvani 
eleqtrodebi, ekranirebuli kamera, fotofonostimulatori, ele-
qtrodis pasta, spirti, eTeri. kvlevis obieqti _ adamiani.

samuSaos msvleloba

1.	 registracias vatarebT ekraniT aRWurvil specialur kameraSi, 
romelic gamosakvlev pirs icavs garegani eleqtruli da magnituri 
velebis zemoqmedebisagan;

2.	 tvinis eleqtruli aqtivoba gamogvyavs specialuri mowyobilobiT, 
romelic Sedgeba gamomyvani eleqtrodebisa da eleqtrodebis dam-
Werisagan da Cveulebriv, Slemis saxiT aris warmodgenili (sur. 40.);

3.	 eleqtrodebs ekranirebuli miliT vaerTebT eleqroencefalografis 
komutatorTan, romelic saSualebas iZleva gamaZliereblebi da eleq
trodebi davakavSiroT nebismieri kombinaciiT. eleqtrodebi saime-
dod unda exebodes kanis zedapirs;

4.	 cdis dawyebamde, vzomavT calkeuli eleqtrodis winaRobas cal-
calke. amasTan, damakmayofilebeli registraciisaTvis aucilebe-
lia, rom is ar aRematebodes 10-15 komi-s (kiloomi); 

sur. 40. eleqtroencefalografia.

encefalo
grafi

a

b

2

3

1

Э1 Э3Э2

Э1-dan

marjvena 
yuri

marcxena 
yuri

a _ Tavis zedapirze eleqtrodebis damagrebis sqema (encefalografiuli 
Slemi); b _ adamianis eeg gamoyvanisa da Tavis zedapirze eleqtrodebis 

dadebis   principebi.
Э1 _ diferentuli eleqtrodi, Э2 _ indiferentuli eleqtrodi; Э3 _ dami-

webis eleqtrodi; 1-3 _ CarTvis arxebi.
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5.	 gamosakvlevi piris Tavze wamosacmeli gamomyvani elementebis sqema 
SeiZleba sxvadasxvagvari iyos. arsebobs ramdenime variantis stan-
dartuli gamoyvana, romelsac klinikaSi da eqsperimentSi iyeneben 
(sur. 40);

6.	 mas Semdeg, rac gamosakvlevi piris Tavze davamagrebT eleqtrodebs 
da davasrulebT aparatis momzadebas, davadginoT registrirebadi 
sixSireebis diapazoni 2-75 hc sazRvrebSi;

7.	 CavrToT Camweri galvanometrebi da davakvirdeT kalmebis gadaxris 
amplitudas, davayenoT saWiro gamaZlierebeli;

8.	 Semdeg CavrToT lentis gamWimavi meqanizmi ise, rom lentis moZ-
raobis siCqare iyos 1,5 sm/wm;

9.	 CaviweroT kalibruli signali;
10.	Semdeg xelsawyo gadavrToT biodenebis registraciaze, lentis 

gamWimavi meqanizmi Tanmimdevrulad gadaviyvanoT sxvadasxva siCqa-
reze da CaviweroT fonuri eeg;

11.	Semdeg daviwyoT eeg Cawera gamosacdel pirze sxvadasxvgvari zemo-
qmedebis pirobebSi:

a) gamosakvlev pirs vTxovoT, moadunos kunTebi da daxuWos Tva-
lebi. ramdenime wuTSi eeg-ze Cndeba alfa-ritmi;

b) vTxovoT gamosakvlev pirs, gaaxilos Tvalebi da davakvirdeT 
alfa-ritmis depresias;

12.	fotofonostimulatorze davayenoT sinaTlis signalebis siSire 
20 hc da davakavSiroT is eleqtroencefalorgafTan sinaTlis 
stimulis miwodebis momentebis Casawerad;

13.	CavrToT eleqtroencefalografi da CaviweroT sawyisi foni; 
14.	Semdeg CavrToT sinaTlis gamRizianebeli da 1-2 wuTis Semdeg Cavi-

weroT eeg. am dros SesaZlebelia vnaxoT Tu rogor iwyebs eeg-ze 
potencialebis rxeva gamRizianeblis morigeobis sixSiris gameo-
rebas. am movlenas gaRizianebis „ritmis aTvisebas“ uwodeben. 

15.	gamosakvlev pirs vTxovoT, moadunos kunTebi da daxuWos Tvalebi;
16.	ramdenime wuTis Semdeg, mas Semdeg, rac Canawerze gamoCdeba aSkarad 

gamokveTili alfa-ritmi, uecrad CavrToT bgeriTi gamRiziane-
beli tonis an xSiri dartymis xmis (150-200 hc) saxiT. davakvirdeT 
am dros warmoSobil cvlilebebs;

17.	SevadginoT cdis oqmi;
18.	oqmSi CavakraT Cawerili eeg fragmentebi, romlebic asaxavs im 

periods, roca Canaweri gakeTda modunebul mdgomareobaSi daxu-
Wuli TvalebiT yofnis drosa da Tvalebis gaxelisas;

19.	davTvaloT potencialis rxevis sixSire 1 wm-Si; 
20.	gavakeToT daskvnebi adamianis eeg ritmebis sinaTlisa da bgeriT 

stimulze damokidebulebis Sesaxeb. 
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samuSao X.7. stereotaqsis teqnika

samuSaos mizani:

stereotaqsis aparatis gacnoba da misi gamoyenebis meTodikis 
aTviseba.

samuSaosTvis aucilebelia:

stereotaqsis aparati, cxovelis tvinis stereotaqsis atlasi. sae-
qsperimento cxoveli _ kata (an virTgva).

samuSaos msvleloba

stereotaqsis teqnika farTod gamoiyeneba sxvadasxva qerqqveSa 
struqturaSi mastmulirebeli da gamomyvani qerqveSa eleqtrodebisa 
da mikropipitebis Sesayvanad. gamosakvlev qerqqveSa birTvebSi zus-
tad mosaxvedrad eqsperimentebSi gamoiyeneba cxovelebi, romlebsac 
saSualo zomis Tavis qala aqvT.

stereotaqsis aparati (sur. 41) Sedgeba spacialuri damWerebisa-
gan, romlebic cxovelis Tavs ise afiqsirebs, rom mas stereotaqsis 
CarCos mimarT yovelTvis mkacrad gansazRruli mdebareoba uWiravs. 
yuris damWerebi SehyavT yuris gareTa SesasvlelebSi. qvevidan cxove-
lis Tavs afiqsireben forfitebis miyvaniT zeda ybis qveda nawilamde. 
zevidan amagreben Tvalebis damWerebs, romlebic awveba orbitebis 
qveda kideebs.

sur. 41. stereotaqsis xelsawyo adamianis tvinze neiroqirurgiuli  
operaciis Casatareblad. 

suraTze naCvenebia Tavis qalas damagrebis teqnika yurebis damWerebiT, 
qveda orbitisa da zeda ybis fiqsatorebiT, romlebic uzrunvelyofs Tavis 

qalas fiqsirebas mkacrad gansazRvrul mdebareobaSi.
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amgvarad, cxovelis Tavi da Sesabamisad _ tvinic orientirebu-
lia mudmiv koordinatTa sistemaSi, sadac warmosaxviTi horizon-
taluri sibrtye gadis orbitebis qveda kideebze da gareTa sasmen 
gasasvlelze. am sibrtyis perpendikularulad Tavsdeba sagitaluri 
sibrtye, romelic gaivlis naxevarsferoebs Soris _ Rarze da yure-
bis damWerebis xazis Sua wertilSi. mesame sibrtye _ frontaluri _ 
perpendikularulia zemoT aRwerili sibrtyeebisa da gaivlis yure-
bis damWerebis xazze. centralur (nulovan) wertils warmoadgens 
yurebis damWerebis erTmaneTTan Sexebis wertili. adamianisaTvis 
SemuSavebulia bevrad ufro rTuli stereotaqsuri xelsawyoebi. qer-
qqveSa struqturebis koordinatebis zustad dasadgenad Sedgenilia 
sxvadasxva cxovelis tvinis stereotaqsis atlasebi. msoflios mraval 
laboratoriaSi farTod gamoiyeneba h.jasperisa da k. aimon-marsanis 
mier Sedgenili katis stereotaqsis atlasi (sur. 42) da aseve k. hime-
nes-kastellanosis atlasi, romelic saSualebas iZleva warmovidgi-
noT qerqqveSa Talamuri struqturebis urTierTganlageba.

sur. 42. katis tvinis frontaluri ganakveTi h. jasperisa da  
k. aimon-marsanis atlasidan (frontaluri ruka 13,0 mm).
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gamomyvan da mastimulirebel eleqtrodebs amagreben stereo-
taqsis CarCoze arsebul eleqtrdebis damWerebSi vertikalurad an 
misi sibrtyis mimarT gansazRvruli kuTxiT. moxerxebulia mastimu-
lirebeli bipolaruli qerqqveSa eleqtrodebis gamoyeneba, romleb-
sac rgoluri metaluri Cixoli aqvT. es ukanaskneli cdis dawyebamde 
izolirebulia diqloreTanSi gaxsnili pleqsiglasiT. Wrilobis gas-
ufTavebis Semdeg aSiSvleben mastimulirebeli eleqtrodebis wvers. 
rgoluri Semomfeni SeiZleba gamoyenebul iqnes qerqqveSa birTvebis 
masiuri dangrevisaTvis. imis gamo, rom yovelTvis arsebobs gaTvlili 
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koordinatebidan eleqtrodebis gadaxris saSiSroeba, SemuSavebulia 
Seyvanili eleqtrodis kontrolis mravali meTodi. yvelaze xSirad 
gamoiyeneba farTod gavrcelebuli da Zalian gamocdili e.w „ele-
qtruli dangrevis“ meTodi, romelic mudmivi eleqtruli denis meS-
veobiT struqturis dangrevas gulisxmobs.

samuSao X. 8. Tavis tvinis didi naxevarsferoebis qerqis 
gamowveuli potencialebis registracia

gamowveuli ewodeba potencialebs, romlebsac mudmivi konfigu-
racia aqvs da didi naxevarsferoebis qerqis garkveul ubnebSi war-
moiqmneba receptorebis, aferentuli nervebis, sxvadasxva qerqqveSa 
struqturisa da Tavad qerqis gaRizianebisas. am potencialebis kon-
figuracia, gavrcelebis xarisxi, fazebis amplituda da xangrZlivoba 
damokidebulia mastimulirebeli eleqtrodebis moTavsebis adgilze, 
gamRizianebeli denis xasiaTze, preparatis mdgomareobaze, narkozis 
saxeobasa da odenobaze da a.S. gamowveuli potencialebis umniSvne
lovanesi parametria mkacrad gansazRvruli latenturi periodi anu 
drois intervali gaRizianebis momentsa da Tavis tvinSi potencialis 
formirebas Soris.

spontanuri bioeleqtruli aqtivobis fonze, Tavis tvinis qerqSi, 
erTxelobrivi periferiuli gaRizianebisas, yvelaze mcire laten-
turi periodiT warmoiSoba pirveladi pasuxi. pirveladi pasuxi aris 
gansakuTrebuli bioeleqtruli reaqcia, romelic warmoiSoba qerqSi 
_ sxvadasxva analizatoris proeqciul zonebSi. meoradi pasuxebi, 
romlebic registrirdeba Tavis tvinis qerqis sxvadasxva zonaSi, mra-
valferovania da didi latenturi periodiT gamoirCeva. pirveladi 
da meoradi pasuxebi warmoadgens qerqis nel bioeleqtrul reaqciebs, 
amitom maTi registracia mxolod im eleqtrodebiT aris SesaZlebeli, 
romlebic uzrunvelyofen gamomyvani eleqtrodebis zemoqmedebis 
qveS mdebare neironuli elementebis jamuri potencialis gamoyvanas.

pirvelad pasuxebs SedarebiT stabiluri parametrebi aqvs. stabi-
luria fazebis konfiguracia, latenturi periodi, xangrZlivoba da 
amplituda. qerqis zonebSi, Sesabamisi receptorebis (bgera, sinaTle, 
Sexeba da sxva) erTxelobrivi adeqvaturi gaRizianebis sapasuxod an 
Sesabamisi sensoruli nervis stimulciisas 10-12 milisekundis Sem-
deg warmoiSoba potencialis dadebiTi rxeva xangrZlivobiT 7-15 
milisekundi, mas mohyveba uaryofiTi potenciali xangrZlivobiT 
15-40 milisekundi.

pirveladi pasuxis gamosaxva damokidebulia didi naxevarsferoe-
bis qerqis spontanur aqtivobaze. nervis gaRizanebisas gamowveuli 



141

potencialis xasiaTi (latenturi periodis sidide, fazebis amplituda 
da xangrZlivoba) mniSvnelovnad aris gapirobebuli stimulirebadi 
nervis tipiT da damokidebulia am nervis boWkoebis raodenobasa da 
xarisxze. sxvadasxva nervisa da sxeulis sxvadaxva nawilis stimula-
cisas pirveladi pasuxi qerqis gansazRvrul ubnebSi warmoiSoba, ama 
Tu im konkretuli analizatoris (magaliTad, kan-kunTovani mgrZnob-
elobis) qerquli ubnis sazRvrebSi. amis mizezia is, rom gamtar gzebsa 
da analizatorebis qerqul daboloebas mkacrad gawerili somatoto-
puri organizacia gaaCnia.

meorad pasuxebi erTmaneTisagan didad gansxvavdeba latenturi 
periodiTa da qerqSi ganawilebis topografiiT. amasTan, mudmivi ar 
aris arc impulsis gza anu qerqSi mimavali konkretuli aferentuli 
impulsi mudam erTsa da imave qerqqveSa struqturebs ar gaivlis. ama 
Tu im meoradi pasuxis warmoSobaze msjeloba SesaZlebelia im substra-
tis morfologiuri analizidan gamomdinare, romelic pasuxs agebs 
nervuli impulsebis rogorc gatarebaze, aseve, reaqciis formirebaze 
qerqis doneze. meoradi pasuxi warmoiSoba ara mxolod asociaciur 
zonebSi, aramed aseve pirveladi proeqciebis qerqul ubnebSi, romle-
bic sxva analizators ekuTvnis.

samuSaos mizani:

Tavis tvinis didi naxevarsferoebis qerqis gamowveuli poten-
cialebis registraciis meTodikis aTviseba; pirveladi da meoradi 
pasuxebis analizi.

samuSaosTvis aucilebelia:

gamowveuli potencialebis registraciis kompleqsuri danadgari 
(cvalebadi denis gamaZliereblebi, kaToduri oscilografi, foto-
stimulatori), Termokauteri, trepani, qirurgiuli instrumentebi da 
masalebi, eleqtrodebi didi naxevarsferoebis qerqidan gamowveuli 
potencialebis gamosayvanad, eleqtrodebi nervis stimulaciisaTvis, 
stereotaqsis aparati, qloralozis 0,8%-iani xsnari, 370C-mde gamT-
bari ringeris xsnari. kvlevis obieqti _ kata (an virTagva).

samuSaos msvleloba

1.	 cxovels peritoneumSi SevuyvanoT qloralozis xsnari, doziT _ 
60 mg/kg;

2.	 tvinis gamosakvlevi naxevarsferos mimarT kontralateralurad 
mdebare mxares movaxdinoT sajdomi nervis preparireba da nervze 
movaTavsoT eleqtrodebi, romlebic korpusSi damagrebulia ise, 
rom nervis mimdebare qsovilebi dacul iqnes gaRizianebisagan. 
eleqtrodebi mzaddeba vercxlis mavTulisagan sisqiT _ 1,5 mm, maT 
Soris manZili 3-4 mm-ia; nervis gaRizianebas vaxdenT stimulatori-
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dan denis erTxelobrivi an ritmuli impulsebis miwodebiT. denis 
parametrebi eqsperimentis miznis Sesabamisad SegviZlia vcvaloT. 
eleqtrodebis SeerTeba stimulatoris simetriul gasasvlelTan 
uzrunvelyofs deniT gaRizianebis minimalur artefaqts;

3.	 nervze eleqtrodis moTavsebis Semdeg cxoveli movaTavsoT ste-
reotaqsis aparatSi da Termokauteris meSveobiT movaciloT rbili 
qsovilebi, qalas Zvlebi da magari garsi didi naxevarsferoebis 
qerqis im ubnis zeviT, romelsac vikvlevT (Tu am dros rbili gar-
sis sisxlZarRvebidan sisxldena daiwyeba, mis SesaCereblad hemo-
stazuri preparatebi gamoviyenoT);

4.	 gamosakvlev ubanze movaTavsoT indiferentuli da qerquli zeda-
piruli eleqtrodebi (katebSi pirveladi pasuxis registarcias, 
sajdomi nervis gaRizianebis pirobebSi, vaxdenT ukana jvriseburi 
xveulis ubanSi (sur. 43); 

sur. 43. katis tvinis qerqis rostraluri ganyofilebis gamowveuli poten-
cialebi  sajdomi nervis stimulaciisas.
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5.	 CavrToT kompleqsuri danadgari da misi gaxurebis Semdeg stimu-
latori gadaviyvanoT muSaobis avtomatur reJimze;

6.	 davayenoT gaRizianebis sixSire _ 1 impulsi 2 wamSi (0,5 hc);
7.	 gadavrToT maregistrirebeli eleqtrodi da miviRebT gamowveul 

potencials maqsimaluri amplitudiTa da minimaluri latenturi 
periodiT _ dadebiTi faza, romelsac mosdevs uaryofiTi faza. 
es kompleqsi aris WeSmariti pirveladi potenciali maqsimaluri 
aqtivobis fokusSi;

8.	 gavzardoT gaRizianebis sixSire, amjerad _ 1 impulsi 1 wamSi da 
miviRebT stabilur pasuxs;

9.	 cotaodeni (3-5 wuTiani) Sesvenebis Semdeg kvlav ganvagrZoT cda. 
aRsaniSnavia, rom am Sesvenebis periodSi qerqs aucileblad unda 
vapkuroT 370C-mde gamTbari ringeris xsnari;

10.	gamomyvani eleqtrodebi movaTavsoT qerqis zonebze, romlebic 
moSorebiT mdebareobs pirveladi pasuxis aqtivobis maqsimaluri 
fokusidan da CaviweroT meoradi pasuxebi, romlebic xasiaTdeba didi 
latenturi periodiT da gansxvavebuli konfiguraciiT (sur. 43);

11.	SevadginoT cdis oqmi;
12.	oqmSi CavakraT registraciis Sedegad miRebuli Canawerebi;
13.	movaxdinoT fotoregistrcia an yuradRebiT CavixatoT Tavis tvi-

nis qerqis sxvadasxva wertilidan gamoyvanili gamowveuli poten-
cialebis konfiguracia;

14.	oqmis rveulSi CavixatoT didi naxevrsferoebis qerqi da masze 
aRvniSnoT gamomyvani eleqtrodebis moTavsebis adgili;

15.	drois CaniSnviT ganvsazRvroT gamowveuli potencialebis calke
uli fazis latenturi periodis xangrZlivoba da kalibruli sig-
naliT ganvsazRvroT maTi amplituda;

16.	sxvadasxva gamowveuli potencialis konfiguraciis, amplitudisa 
da latenturi periodis xangrZlivobis analizis safuZvelze gan-
vsazRvroT pirveladi pasuxi maqsimaluri aqtivobis fokusSi.

samuSao X. 9. gamowveuli potencialebis registaracia 
Talamusis specifikuri gadamrTveli birTvidan (n.VPL) 

samuSaos mizani:

gamowveuli potencialebis registracia Talamusis specifikuri 
gadamrTveli birTvidan. 

samuSaosTvis aucilebelia:

stereotaqsis aparati, mastimulirebeli da gamomyvani qerqqveSa 
eleqtrodebi, gamowveuli potencialebis registraciis kompleqsuri 
danadgari, stimulatori, qirurgiuli instrumentebi da masalebi, 
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370C-mde gamTbari ringeris xsnari, hemostazuri Rrubeli. kvlevis 
obieqti _ kata (an virTagva).

samuSaos msvleloba

1.	 cxoveli movamzadoT ise, rogorc es aRwerilia samuSao X.7.-Si;
2.	 maregistrirebeli eleqtrodebi davamagroT eleqrodebis spe-

cialur damWerSi. SevamowmoT isini _ unda eWiroT stereotaqsis 
CarCos mimarT vertikaluri mdebareoba;

3.	 h. jasperis atlasis mixedviT winaswar gavTvaloT saZiebo werti-
lis topografia, ganvsazRvroT misi koordinatebi, eleqtrodebi 
SeviyvanoT tvinSi da nel-nela CaviyvanoT mis siRrmeSi;

4.	 Talamusis specifikuri gadamrTveli birTvis mdebareobis savara
udo donemde miRwevisas SevwyvitoT siRrmeSi Casvla;

5.	 gavaRizianoT nervi;
6.	 Tu Cveni gaTvlebi swori aRmoCnda, maSin oscilografis ekranze 

warmoiSoba Talamusis gadamrTveli birTvis mier generirebuli 
pirveladi pasuxi;

7.	 eleqtrodis 1-2 mm-iT maRla aweviT an dabla daweviT miviRebT maq
simaluri amplitudis mqone pasuxs;

8.	 movaxdinoT gamowveuli potencialis registracia;
9.	 SevadginoT cdis oqmi;
10.	oqmSi CavakraT daregistrirebuli pasuxebi;
11.	CavixatoT stereotaqsis aparati;
12.	CavixatoT katis tvinis atlasis erTi romelime ruka;
13.	SevadaroT erTmaneTs pirveladi pasuxisa da Talamusis gadamr

Tveli birTvis gaRizianebisas qerqSi warmoSobili pasuxis laten-
turi periodebi.

samuSao X. 10. Talamusis specifikuri gadamrTveli birTvis 
(n.VPL) winaswari gaRizianebis gavlena Tavis tvinis qerqis 
gamowveul potencialebze sajdomi nervis gaRizianebisas

samuSaos mizani:

sajdomi nervis gaRizianebisas Tavis tvinis qerqis gamowveul 
potencialebze Talamusis specifikuri gadamrTveli birTvis (n.VPL) 
winaswari gaRizianebis gavlenis Seswavla. 

samuSaosTvis aucilebelia:

stereotaqsis aparati, mastimulirebeli da gamomyvani qerqqveSa 
eleqtrodebi, gamowveuli potencialebis registraciis kompleqsuri 
danadgari, stimulatori, qirurgiuli instrumentebi da masalebi, 
370C-mde gamTbari ringeris xsnari, hemostazuri Rrubeli. kvlevis 
obieqti _ kata (an virTagva).
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samuSaos msvleloba

1.	 cxoveli movamzadoT ise, rogorc es aRwerilia samuSao X.8.-Si;
2.	 maregistrirebel aparats mivuerToT meore stimulatori nervisT-

vis da misi gaxurebis Semdeg daviwyoT cdis Catareba;
3.	 Tavidan, pirveladi pasuxis maqsimaluri aqtivobis fokusSi CaviweroT 

cal-calke nervisa da birTvis gaRizianebiT gamowveuli potencialebi;
4.	 Semdeg, isris odnavi gadarTvis pirobebSi, movaxerxoT ise, rom 

orive potenciali (erTmaneTisgan maqsimaluri daSorebis pirobebSi) 
daregistrirdes oscilografis ekranze;

5.	 meore stimulatoris impulsis Sekavebis maregulireblis meSveobiT 
erTmaneTs davaaxlovoT nervze da birTvze miyenebuli stimulebi;

6.	 davakvirdeT meore potencialis cvlilebis dinamikas _ sajdomi 
nervis gaRizianebis dros warmoSobil pirvelad pasuxs (sur.44);

sur. 44. Talamusis specifikuri birTvis (n. VPL) winaswari ritmuli gaRizianebis 
gavlena pirvelad pasuxze, romelic registrirdeba qerqis 1-somatosensorul 

zonaSi kontralateraluri sajdomi nervis gaRizianebisas.

                    

1 _ sawyisi pirveladi 
pasuxi (pp);

2-4 _ Talamusis winaswari 
gaRizianebiT gamowveuli 
pp dinamika. gamRizianebli 
eleqtrodis mdebareoba 
icvleba vertikalurad 
(Sesabamisad +3; +1,5; 0).
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7.	 SevadginoT cdis oqmi;
8.	 oqmSi CavakraT daregistrirebuli pasuxebi;
9.	 gavaanalizoT miRebuli Sdegebi da gavakeToT daskvnebi ste-

reotaqsis aparatis rolis Sesaxeb eqsperimentsa da klinikur 
praqtikaSi.

samuSao X.11. cxovelis emociuri qcevis Seswavla qronikul 
eqsperimentSi, Canergili eleqtrodebiT hipoTalamuri  

birTvebis gaRizianebisas

hipoTalamusi miCneulia organizmis vegetaturi funqciebis reg-
ulaciis umaRles centrad da monawileobs adamianisa da cxovelis 
mravali emociuri reaqciis formirebaSi. garkveuli hipoTalamuri 
ubnebis eleqtruli koagulacia, aseve maTi stimulacia organizmis 
sxvadasxva sistemis moqmedebis kompleqsur cvlilebas an darRvevas 
iwvevs. ase magaliTad, hipoTalamusis ventromedialuri birTvis stim-
ulaciisas cxoveli uars acxadebs sakvebis miRebaze, Tundac _ uWmeli 
iyos. am birTvis dangreva ki _ sakvebis gaZlierebul moTxovnile-
bas warmoSobs. hipoTalamusis paraventrikuluri birTvis gaRiz-
ianebiT SeiZleba daukmayofilebeli wyurvilis Segrnebis gamowveva. 
garkveuli hipoTalamuri ubnebis gaRizianebiT warmoiSoba iseTi emo-
ciuri reaqciebi, rogoricaa SiSi, gaSmageba da a. S.

samuSaos mizani:

cxovelis emociuri qcevaze dakvirveba qronikul cdebSi; cxove-
lis emociuri qcevis Seswavla Canergili eleqtrodebiT hipoTalam-
uri birTvebis gaRizianebisas.

samuSaosTvis aucilebelia:

stereotaqsis aparati, stimulatori, qerqqveSa eleqtrodebi 
Tavis tvinSi Casanergad, qirurgiuli instrumentebis nakrebi, qirur-
giuli masalebi, stirakrili (norakrili, protakrili da misT.), nembu-
tali. kvlevis obieqti _ kata.

samuSaos msvleloba 

1.	 katas, danakorzebis mizniT, SevuyvanoT nembutali (40 mg/kg);
2.	 movamzadoT eleqtrodebi hipoTalamusSi Casanergad. amisaTvis, 

aviRoT ori wyvili izolirebuli da dawnili eleqtrodi. ele-
qtrodebs Soris manZili 4-mm-ia;

3.	 eleqtrodebi davamagroT eleqtrodebis damWerSi da ganvsazRv-
roT nulovani wertili erTi romelime maTganisTvis;

4.	 gamovTvaloT qerqqveSa struqtraSi eleqtrodis Cayvanis siRrme 
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ise, rom erTi maTgani aRmoCndes hipoTalamusis wina wilSi, meore 
ki _ ukanaSi;

5.	 davafiqsiroT cxoveli stereotaqsis aparatSi;
6.	 gavaSiSvloT qala Txemis Zvlis midamoSi _ qalas movaciloT kani 

20 mm diametris farTobze, faqizad movxsnaT rbili masa da Sevam-
SraloT qala;

7.	 uzrunvelvyoT hemostazi;
8.	 qalaze movniSnoT gasaxvreti adgili da gavxvritoT qala bormanqa-

nis 1,5-2 mm diametris mqone freziT;
9.	 SeviyvanoT eleqtrodebi da paneli qalaze davafiqsiroT stirakri-

lis meSveobiT;
10.	stirakrilis gamagrebis Semdeg movxsnaT eleqtrodebis damWerebi 

da cxoveli amoviyvanoT stereotaqsis aparatidan;
11.	Wrilobis kideebs movayaroT dafqvili streptocidi;
12.	cxovels kunTSi SevuyvanoT 200 000 erT. penicilini da movaTav-

soT rbil safenze;
13.	meore dRes, roca cxoveli srulad gamova narkozidan, movaxdinoT 

hipoTalamusis stimulacia. stimulaciisas vcvaloT mastimulire-
beli denis reJimi, ris Sedegad cxovels SiSisa da gaSmagebis emo-
ciis msgavsi reaqciebi warmoeSoba.

14.	SevadginoT cdis oqmi;
15.	oqmSi CavixatoT eqsperimentis sqema da CaviweroT yvela operaciis 

Tanmimdevroba;
16.	yuradRebiT davakvirdeT cxovelis reaqcias da aRvweroT is. yur-

adReba mivaqcioT piloereqcias, Tvalis gugis diametris Secvlas 
da a. S.

17.	gavaanalizoT miRebuli Sedegebi da gavakeToT Sesabamisi daskvnebi.

samuSao X.12. qronikuli eqsperimentebi cxovelebze 
Canergili eleqtrodebis meSveobiT - cxovelebis 

TviTgaRizianeba (j. oldsis cda) 

TviTgaRizianebis meTodika SeimuSava amerikelma mecnierma, neiro-
biologiis erT-erTma fuZemdebelma jeims oldsma (1956). TviTgaRiz-
ianebis meTodikiT Catarebul cdebSi cxovels SeuZlia Tavis Tavs 
miayenos gaRizianeba Canergili eleqtrodebis meSveobiT. es cdebi 
mimarTulia iseTi Teoriuli problemebis gadasawyvetad, rogoric 
aris, magaliTad, emociis formireba, SegrZnebis warmoSobis meqanizmi, 
„sasiamovnosa“ da „usiamovnos“ diferencireba da sxva. TviTgaRiz-
ianebis meTodikis gamoyeneba SesaZlebelia aseve qcevasa da emoci-
aze fsiqofarmakologiuri SenaerTebis jgufis farmakologiuri niv-
Tierebebis gavlenis dasadgenad.
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samuSaos mizani:

Canergili eleqtrodebis meSveobiT cxovelebis TviTgaRizianebis 
meTodikis gacnoba.

samuSaosTvis aucilebelia:

TviTgaRizianebis meTodikis mowyobiloba (sur. 45). kvlevis obi-
eqti _ virTagva _ Canergili eleqtrodebiT.

sur. 45. Tavis tvinSi Canergili eleqtrodebiT TviTgaRizianebis cdis 
gamartivebuli sqema.

a b

stimulatori stimulatori

samuSaos msvleloba 

eleqtrodebis Canergva zustad im zonebSi, romlebic j. oldsma 
aRwera (sur.46), aucileblobiT ar iwvevs mosalodnel efeqts. avtori 
aRniSnavs, rom gaRizianebis dros eleqtrodebis 60%-mde emociurad 
neitraluria -cxoveli ar axdens TviTgaRizianebas, magram arc gaur-
bis mas. eleqtrodebis 5% _ emociurad uaryofiTia, xolo danarCeni 
35% _ emociurad dadebiTi.

sur. 46. virTagvas tvinis Suaxazze ganakveTis sqema.

a b

daStrixulia is ubnebi, romelTa gaRizianebiT SesaZlebelia dadebiTi efeqtebis 
miReba; wertilebiT dawinwklulia tvinis ganyofileba, romlis gaRizianeba gan-

ridebis efeqts iwvevs.
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roca eleqtrodi Sesabamis aqtiur wertilze mdebareobs, maSin 
cxoveli aSkara kmayofilebiT axdens TviTgaRizianebas. sur. 45-ze 
mocemulia TviTgaRizianebis meTodikis teqnikuri mowyobilobis 
gamartivebuli sqema garkveuli saxeobis cxovelisaTvis, romelsac 
SeuZlia pedalze daWera. yuradsaRebia cxovelis poza TviTgaRiz-
ianebis periodSi.
1.	 virTagva, romelsac winaswar Canergili aqvs eleqtrodebi, CavsvaT 

TviTgaRizianebis meTodikisTvis gankuTvnil teqnikur mowyobi-
lobaSi da davakvirdeT mis qcevas;

2.	 SevadginoT cdis oqmi;
3.	 CavixatoT TviTgaRizianebis meTodikis teqnikuri mowyobilobis 

sqema;
4.	 gavaanalizoT Sedegebi da gavakeToT daskvnebi.

samuSao X.13. Tvalis baduraze „brma laqis“ arsebobis 
demonstracia (mariottis cda)

Tvalis is nawili, romelic gamosaxulebas iRebs (badura) dafa-
rulia sinaTlisadmi mgrZnobiare receptorebiT (CxirebiTa da kolbe-
biT). TiToeul maTganze moTavsebulia nervuli daboloeba, romelic 
aqtiurdeba receptoris agznebiT. yvela receptoridan (Cxiridan da 
kolbidan) momavali nervuli „sadeni“ Tavs iyris baduris erT ubanSi, 
sadac iqmneba erTi msxvili nervuli „sadeni“ _ mxedvelobis nervi. 
am nervis baduridan gamosvlis adgilze sinaTlisadmi mgrZnobiare 
receptorebi ar aris, Sesabamisad, es adgili ver aRiqvams, ver „xedavs“ 
sinaTles, ris gamoc mas „brma laqa“ uwodes.

 specialuri gamokvlevis gareSe adamiani ver grZnobs Tvalze 
brma laqis arsebobas. amis mizezia Tvalis mudmivi moZraoba, garemom-
cveli aris mudmivi skanirebis reJimSi yofna. brma laqis arsebobiT 
gamowveuli defeqtebis koreqcia Tavis tvinSi warmoqmnil gamosax-
ulebaSi xdeba meore Tvalidan Semosuli signalebis meSveobiT.

mxedvelobis nervis gamosvlis ubani odesRac Tvalis yvelaze 
mgrZnobiare wertilad miCneoda. pirveli miTiTebebi brma laqis arse-
bobis Sesaxeb frangma fizikosma da mRvdelma edme mariottma gaakeTa 
1660 wels.

samuSaos mizani:

Tvalis baduraze brma laqis arsebobis dadgena.

samuSaosTvis aucilebelia:

specialuri Savi baraTi, romelze gamosaxulia: marjvena mxares _ 
TeTri wre, marcxena mxares _ TeTri jvari (sur. 47). kvlevis obieqti 
_ adamiani.
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sur. 47. suraTi `brma laqis~ demonstraciisaTvis.

samuSaos msvleloba 

1.	 gamosacdel pirs vTxovoT, rom marcxena xeliT daixuWos marcxena 
Tvali da win gamoSveril marjvena xelSi daikavos specialuri Savi 
baraTi;

2.	 xelis neli moZraobiT baraTi nela miuaxlovos Tavis gaxelil mar-
jvena Tvals ise, rom mzera dafiqsirebuli hqondes marcxena gamo-
saxulebaze _ TeTr jvarze;

3.	 Tvalidan 20-25 sm-iT daSorebul manZilze miaxloebisas, Sav bara-
Tze marjvena gamosaxuleba _ wre qreba. es imas mowmobs, rom Tva-
lis baduraze arsebobs brma laqa anu ubani, romelsac ar aqvs mxed-
velobis receptorebi;

4.	 ganvagrZoT cda da gamosakvlev pirs vTxovoT, rom daxuWos amjerad 
_ marjvena Tvali da marcxena TvaliT mzera daafiqsiros marjvena 
naxazze _ wreze da baraTi nela miuaxloos gaxelil Tvals;

5.	 SevadginoT cdis oqmi;
6.	  oqmSi CaviweroT cda da mivuTiToT Tvalsa da baraTs Soris man-

Zili, romelzec qreba meore gamosaxuleba.

samuSao X.14. binokuluri mxedvelobis gamokvleva

samuSaos mizani:

adamianis binokuluri mxedvelobis gamokvleva.

samuSaosTvis aucilebelia:

diploskopi (sur. 48). kvlevis obieqti _ adamiani.

samuSaos msvleloba

diploskopis moqmedebis principi efuZneba polaroiduli apkiT 
sinaTlis polarizaciisas gamosaxulebis gayofas marjvena da marcx-
ena TvalisaTvis. diploskopis polaroiduli apkebi axdens sinaTlis 
polarizacias horoizontalur sibrtyeSi. vinaidan diploskopis kom-
pleqtSi Semaval saTvales aqvs yoveli TvalisTvis Tavisi polari-
uduli apki, marjvena da marcxena Tvali sxvadasxva gamosaxulebas 
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xedavs. normaluri binokuluri mxedvelobisas diploskopis figurebi 
da asoebi erTiandeba erT saerTo suraTad. binokuluri mxedvelobisas 
darRvevisas ki _ gamosaxulebebi adgils icvlis an erTi romelime maT-
gani SeiZleba saerTod gaqres.

sur. 48. diploskopi.

gamosakvlevi piri davsvaT eleqtroqselSi CarTuli diploskopis 
pirdapir da vTxovoT, rom polaroiduli saTvaliT daaTvalieros 
ganaTebuli gamosaxulebebi da gviTxras Tu ra figurebs xedavs;

SevadginoT cdis oqmi;
1.	 oqmSi CaviweroT cda;
2.	 CaviniSnoT Tu ra gamosaxulebebi naxa gamosakvlevma pirma;
3.	 gavakeToT daskvnebi.

samuSao X.15. smenis simaxvilis gansazRvra (audiometria) 

samuSaos mizani:

adamianis smenis simaxvilis gansazRvra audiometris meSveobiT.

samuSaosTvis aucilebelia:

metyvelebis audiometri. kvlevis obieqti _ adamiani.

samuSaos msvleloba 

metyvelebis audiometri (laT. audire _ smena, berZn. metron _ zoma) 
aris smenis simaxvilis sazomi eleqtruli aparati (sur. 49), romelic 
warmodgeba magnitofonisagan, audiometruli misadgmelisgan, bgeris 
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haergamtarobisa da Zvalgamtarobis Sesamowmebeli telefonisgan, mag-
nitofonis lentisgan, romelzec Cawerilia standartuli sityvebisgan 
Semdgari teqsti. 

sur. 49. audiometri

a) eleqtruli audiometri

b) Tanamedrove avtomaturi orarxiani audiometri bgeris haergamtarobis, Zval-
gamtarobis, metyvelebis audiometriisa da klinikuri testebis Casatareblad.

   audiometruli misadgmelis meSveobiT SesaZlebelia bgeris inten-
sivobis donis cvla da gazomva decibelebSi. bgera miewodeba magni-
tofonidan misadgmels da bgeris haergamtarobisa da Zvalgamtaro-
bis Sesamowmebel telefons. marjvena da marcxena yuris telefonebi 
rigrigobiT unda gadavrToT, sakontrolo telefonSi unda varegu-
liroT bgeris xmovaneba. 
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1.	 aparatura movamzadoT samuSaod eqspluataciis instruqciis mixedviT;
2.	 magnitofonze davayenoT lenti, romelSic winaswar SerCeuli teqs-

tia Cawerili;
3.	 gamosakvlevi piri davsvaT skamze aparatidan garkveuli manZilis 

moSorebiT da vTxovoT, rom gaikeTos haergamtarobis telefonis 
sayure;

4.	 audiometrul misadgmelze davayenoT yvelaze susti intensivobis 
bgera da gamosacdel pirs vTxovoT, rom gaimeoros telefonis say-
ureSi mosmenili sityvebi;

5.	 magnitofonis lentis moZraobis pirobebSi TandaTan vzardoT 
xmovaneba manam, sanam gamokvlevi piri sworad ar gaimeorebs 2-3 
sityvas zedized. am dros xmis intensivobis indikatoris isari 
audiometrul misadgmelze aCvenebs smenis daqveiTebis xarisxs 
decibelebSi. sakontrolo telefons viyenebT gamosakvlevi piris 
mier gameorebuli sityvebis sisworis Sesamowmeblad;

6.	 ase SevamowmoT binauruli smena (laT. byni _ orive, wyvili, auris _ 
yuri; orive yurisa erTdroulad) da orive yuris smena cal-calke 
bgeris haergamtarobis telefoniT;

7.	  Semdeg SevamowmoT binauruli smena da orive yuris smena cal-
calke bgeris Zvalgamtarobis Sesaswavli telefoniT;

8.	 SevadginoT cdis oqmi;
9.	 oqmSi CaviweroT cdis msvleloba;
10.	CavixatoT metyvelebis audiometris sqema;
11.	SevadaroT erTmaneTs sxvadasxva gamosakvlevi piris smenis simaxvi-

lis gazomvis Sedegebi. 

samuSao X.16. taqtiluri mgrZnobelobis gamokvleva 

adamianis kanSi arsebobs temperaturis, tkivilis da taqtiluri 
mgrZnobelobis receptorebi. taqtiluri receptorebi sxeulis zeda-
pirze araTanabrad aris gadanawilebuli _ maTi raodenoba yvelaze 
metia TiTebis daboloebebze, xelis gulebze, enis wverze, yvelaze 
naklebia zurgze.

samuSaos mizani:

adamianis taqtiluri mgrZnobelobis gamokvleva.

samuSaosTvis aucilebelia:

esTeziometri (berZn. Aisthesis _ grZnoba, metreo _ vzomav) an veberis 
fargali (sur. 50). kvlevis obieqti _ adamiani.
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sur. 50.

a) xraxniani esTeziometri

b) veberis fargali

samuSaos msvleloba 

1.	 gamosakvlevi piri davsvaT skamze da vTxovoT, rom daxuWos Tvalebi;
2.	 veberis farglis erTmaneTTan maqsimalurad daaxloebuli boloe-

biT (fexebiT) SevexoT kanis sxvadasxva ubans (TiTis wverebs, xelis 
gulebs, winamxars, mxars, zurgs). am dros mniSvnelovania, rom 
esTeziometris orive fexi kans erTdroulad da erTnairi ZaliT 
exebodes;

3.	 ganvagrZoT gamosakvlevi piris kanis zedapiris sxvadasxva ubanze 
Sexeba winaswar SerCeuli TanmimdevrobiT, farglis fexebis erTma-
neTisgan TandaTan dacilebiT _ dacilebis yovel jerze esTeziome-
tris fexebi erTmaneTs davaSoroT 1 mm-iT;

4.	 aRvniSnoT, esTeziometris fexebis erTmaneTisgan daSorebis ra 
manZilze da kanis romel ubanze grZnobs gamosacdeli piri ormag 
Sexebas pirvelad. am gziT izomeba taqtiluri mgrZnobelobis sivr-
ciTi zRurbli.

5.	 taqtiluri mgrZnobelobis sivrciTi zRurbli ganvsazRvroT kanis 
sxvadasxva ubanze;

6.	 SevadginoT cdis oqmi;
7.	 miRebuli Sedegebi SevitanoT cxrilSi 13.

cxrili 13.

#  kanis ubani mgrZnobelobis sivrciTi zRurbli

1 TiTebi

2 xelis gulebi

3 winamxari

4 mxari

5 zurgi



155

samuSao X.17. temperaturisadmi mgrZnobelobis  
gamokvleva (TermoesTeziometria) 

samuSaos mizani:

temperaturis mgrZnobelobis gamokvleva adamianSi.

samuSaosTvis aucilebelia:

qaRaldis trafareti, romelzec datanebulia 1sm2 farTobis mqone 
kvadratuli formis xvreli; TermoesTeziometri (sur. 51) _ konusis 
formis, mcire zomis minis WurWeli, romlis gaganierebuli nawili 
ixureba sacobiT, xolo mwvervalSi CaduRabebulia maRali siTbogam-
tarobis mqone metaluri RerZi. kvlevis obieqti _ adamiani.

sur. 51. TermoesTeziometri

samuSaos msvleloba 

1.	 sicivis wertilebis dasdgenad TermoesTeziometri gavavsoT 
yinuliT; 

2.	 gamosakvlevi piris kanis sxvadasxva nawilze davdoT kvadratuli 
xvrelis mqone qaRaldis trafareti;

3.	 xelsawyos RerZiT SevexoT kans, romelic moCans trafaretis kvad-
ratSi. daTvlas vaxdenT trafaretis kvadratSi, zeda marcxena 
kuTxidan dawyebuli, kanis zedapirze zigzagisebur xazze SexebiT. 
vakeTebT 50 Sexebas;

4.	 yovel Sexebaze gamosacdeli piri gvawvdis informacias imis Ses-
axeb, Tu ra igrZno Sexeba Tu sicive;

5.	 siTbos wertilebis daTvlas vaxdenT analogiurad, oRond, amjerad 
TermoesTeziometrs vavsebT 500C-mde gacxelebuli wyliT;

6.	 SevadginoT cdis oqmi;
7.	 oqmis rveulSi CaviweroT cdis msvleloba;
8.	 Sedegebi SevitanoT cxrilSi.
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cxrili. 14.

kanis nawili receptorebis  
raodenoba

kanis 
nawili

receptorebis  
raodenoba

sicivis siTbos sicivis siTbos

TiTebi kiseri

xelis gulebi zurgi

winamxari saxe

mxari

	

samuSao X.18. kanis Termoreceptorebis adaptacia  
maRali da dabali temperaturis zemoqmedebisadmi.  

kontrastis movlena

receptorebis umravlesoba aRWurvilia adaptaciis unariT 
anu egueba gamudmebiT zemoqmed stimuls. receptorebis adaptacia 
imaSi vlindeba, rom xangrZlivi da ucvleli gaRizianebis pirobebSi 
maTi agznebadobis done qveiTdeba. amasTan, receptorebi inarCune-
ben gaRizianebis parametrebis nebismier cvlilebaze dauyovneblad 
reagirebis unars. 

samuSaos mizani:

adamianis kanis Termoreceptorebis maRali da dabali temperatu-
ris zemoqmedebisadmi adaptaciaze dakvirveba; kontrastis movlenaze 
dakvirveba.

samuSaosTvis aucilebelia:

sxvadasxva temperaturis (100C, 250C da 400C) mqone wylis Casasx-
meli WurWeli, wamzomi. kvlevis obieqti _ adamiani.

samuSaos msvleloba

1.	 gamosakvlevi piris xeli CavuSvaT cxel (400C) an civ (100C) wyalSi;
2.	 ganvsazRvroT temparaturisadmi adaptaciis dro anu dro, romlis 

ganmavlobaSic siTbos an sicivis SegrZneba sustdeba;
3.	 Semdeg davakvirdeT kontrastis movlenas. amisaTvis, orive xelis 

TiTebis wverebi CavuSvaT 250C-mde gamTbar wyalSi;
4.	 roca gamosakvlevi piri imaSi darwmundeba, rom orive xelze Seg-

rZneba erTnairia, misi erTi xeli CavuSvaT 400C-ian cxel wyalSi, 
meore ki _ 100C-ian civ wyalSi;

5.	 ramdenime wuTis Semdeg orive xeli erTdroulad CavuSvaT 250C-
mde gamTbar wyalSi. am dros warmoiSoba kontrastis SegrZneba: civ 
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wyalSi nadebi xeli SeigrZnobs siTbos, xolo meore _ Tbil wyalSi 
nadebi xeli _ sicives;

6.	 SevadginoT cdis oqmi;
7.	 oqmSi CaviweroT cda;
8.	 mivuTiToT, sxvadasxva gamosakvlev pirSi sicivisa da siTbosadmi 

Termoreceptorebis adaptaciis dro;
9.	 aRviSnoT kontrastis movlena.

samuSao X.19. gemos SegrZnebis gansazRvra

gemos receptorebi ZiriTad ganlagebulia enaze. gemos recep-
torebis garkveuli nawili lokalizebulia rbili sasis lorwovan 
garsSi, nuSuraSi, saylapavis ukana kedelSi da xorxsarqvelSi. arse-
bobs oTxi saxis gemos receptori anu receptorebi, romlebic aRiqva-
men mlaSes, tkbils, mwares da mJaves.

samuSaos mizani:

adamianis gemos SegrZnebis gansazRvra.

samuSaosTvis aucilebelia:

Saqris, marilis, limonmJavas da qininis ramdenime sxvadasxva 
koncentraciis xsnari _ TiToeuli nivTierebisTvis 1%, 0,1%, 0,01%, 
0,001%-iani xsnari, Tvalis pipetebi. kvlevis obieqti _ adamiani.

samuSaos msvleloba

1.	 gamosakvlev pirs enis wverze (ise, rom enas ar SevexoT) pipetiT 
davawveToT CamoTvlil xsnarTagan romelime xsnaris erTi wveTi;

2.	 vTxovoT, rom gadaylapos da gviTxras xsnaris gemo;
3.	  kvleva unda daviwyoT minimaluri koncentraciis xsnaris dawveTe-

biT da TandaTan vzardoT koncentracia manam, sanam gamosacdeli 
piri ar gaarCevs gemos. xsnaris koncentracia, romelzec gamosakv-
levi piri SeZlebs gemos garCevas, iqneba mocemuli gemos SegrZnebis 
zRvari am adamianisTvis;

4.	 momdevno xsnaris CawveTebamde gamosakvlevma pirma piris Rru kar-
gad unda gamoirecxos da mxolod amis Semdeg gadavideT momdevno 
xsnarisaTvis gemos SegrZnebis zRurblis gansazRvraze; 

5.	 SevadginoT cdis oqmi;
6.	 sxvadasxva nivTierebis gemos SegrZnebis zRurblis Cven mier gamokv-

leuli maCveneblebi SevtanoT cxrilSi
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cxrili 15.

# nivTiereba gemos SegrZnebis zRurbli
(xsnaris koncentracia, %)

1 tkbili

2 mware

3 mlaSe

4 mJave

samuSao X.20. ynosvis simaxvilis gansazRvra

samuSaos mizani:

adamianis ynovis simaxvilis gansazRvra.

samuSaosTvis aucilebelia:

olfaqtometri (laT. Olfacio _ vynosav, berZn. metreo _vzomav) _ 
xelsawyo ynovis simaxvilis gansazRvrisaTvis, surnelovan nivTiere-
baTa nakrebi, spirti, bamba. kvlevis obieqti _ adamiani.

samuSaos msvleloba

1.	 gamosakvlevi adamianis cxviris nestoebSi SeviyvanoT olfaqtome-
tris oliva: erT nestoSi xvrelis mqone oliva, xolo meore nestoSi 
_ uxvrelo da mivyveT olfaqtometris gamoyenebis instruqcias;

2.	 tumbos meSveobiT, manometris maCveneblis mixedviT, sistemaSi Sevi-
yvanoT surnelovani nivTierebis garkveuli ulufa. am dros onkani 
warweriT _ „orTqli“ gaxsnili unda iyos, gadamrTveli _ „manome-
tri“ unda idges mdgomareobaSi „orTqli“, xolo warwera „olivebi“ 
unda idges mdgomareobaSi „daketilia“;

3.	 vTxovoT gamosakvlev adamians, rom ar isunTqos. amisaTvis, man unda 
gaaRos piri saylapavis kunTebis dauZabavad da SeaCeros sunTqva;

4.	 am momentSi gavxsnaT onkani „olivebi“ da surnelovani nivTierebis 
orTqlis minimaluri porcia (izomeba sm3-Si) SevuSvaT gamosakvlevi 
adamianis cxvirSi;

5.	 ori wamis Semdeg olivebi nestoebidan gamogvaqvs da vekiTxebiT 
gamosakvlev adamians SeigrZno Tu ara suni;

6.	 Tu suni ver SeigrZno, naxevari wuTis Semdeg vimeorebT procedu-
ras surnelovani nivTierebis orTqlis meti ulufis miwodebiT;

7.	 surnelovani nivTierebis orTqlis umciresi raodenoba, romelic 
ynosviT SegrZnebas gamoiwvevs, iqneba mocemuli gamosakvlevi piris 
ynosvis zRurbli.

8.	 SevadginoT cdis oqmi;
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9.	 SevadginoT sxvadasxva surnelovani nivTierebis ynosvis zRurblis 
cxrili da SevitanoT masSi Cveni kvlevis Sedegebi;

10.	SevadaroT sxvadasxva gamokveleuli adamianis ynosvis zRurbli.

samuSao X.21. dakvirveba Tavisa da Tvalebis nistagmze

vertikaluri RerZis garSemo sxeulis trialisas, matebadi an 
klebadi aCqarebis energiis gavleniT xdeba vestibuluri aparatis 
receptorebis agzneba. es warmoadgens mizezs gansakuTrebuli refle-
qsuri movlenisa, romlesac Tavis nistagmi ewodeba. Tavis nistagmi 
vlindeba imaSi, rom Tavidan Tavi nela iwyebs mibrunebas trialis 
mimarTulebis sawinaaRmdego mxares, Semdeg ki _ Cqara ubrundeba 
sawyis mdebareobas. trialisas aseve SeiniSneba Tvalebis analogiuri 
moZraoba _ Tvalis nistagmi.

samuSaos mizani:

adamianis Tavisa da Tvalebis nistagmze dakvirveba.

samuSaosTvis aucilebelia:

robert baranis savarZeli (sur. 52. mbrunavi skami), wamzomi. kvle-
vis obieqti _ adamiani.

samuSaos msvleloba

1.	 gamosakvlevi piri CavsvaT baranis savarZelSi, CavketoT savarZlis 
wina sazRudi da davatrialoT (10 triali 20 wamis ganmavlobaSi);

sur. 52 baranis savarZeli
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2.	 trialis dros yuradRebiT davakvirdeT gamosakvlevi adamianis 
Tavisa da torsis mdebareobas;

3.	 trialis Sewyvetis Semdeg davakvirdeT gamosakvlevi adamianis 
Tavis, torsisa da Tvalebis mdebareobas;

4.	 zogadad, labirinTebis normaluri funqciuri mdgomareobisas 
SeiniSneba Tavisa da Tvalebis nistagmi.

5.	 CaviweroT nistagmis dro (misi saSualo xangrZlivoba 20-30 wamia);
6.	 gavimeoroT cda da gamosakvlev pirs SevTavazoT, rom trialis 

dros daxuWos Tvalebi.
7.	 SevadginoT cdis oqmi;
8.	 ganvsazRvroT da CaviweroT Tavisa da Tvalebis nistagmis gamovle-

nis dro;
9.	 SevadaroT erTmaneTs ramdenime adamianis gamokvlevis Sedegebi.

samuSao X.22. vestibuluri aparatis funqciuri  
mdgradobis gamokvleva brunviTi  

datvirTvis pirobebSi

samuSaos mizani:

adamianis vestibuluri aparatis funqciuri mdgradobis gamokv
leva brunviTi datvirTvis pirobebSi.

samuSaosTvis aucilebelia:

baranis savarZeli (sur. 52), sfigmomanometri, fonendoskopi. 
kvlevis obieqti _ adamiani.

samuSaos msvleloba

1.	 gamosakvlevi piri CavsvaT baranis savarZelSi, gavuzomoT arteri-
uli wneva da gulis SekumSvebis sixSire;

2.	 manJetis mouxsnelad CavketoT savarZlis wina sazRudi da davatri-
aloT savarZeli (5 triali 10 wamis ganmavlobaSi);

3.	 savarZlis gaCerebis Semdeg kvlav gavzomoT arteriuli wneva da 
gulis SekumSvebis sixSire.

4.	 SevadginoT cdis oqmi;
5.	 SevadaroT arteriuli wnevis sidide da gulis SekumSvebis sixSire 

savarZlis datrialebamde da mis Semdeg;
6.	 avxsnaT miRebuli Sedegebi.
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Tavi XI.

umaRlesi nervuli moqmedeba

adamianis fsiqikuri moqmedebis forma gapirobebulia mravali da 
mravalferovani biologiuri da socialuri moTxovnilebiT, romle-
bic warmoiSoba organizmis garemosTan urTierTqmedebis procesSi. 
evoluciur rigSi rac ufro srulyofilia sistema, miT metad mara-
vaferovania garemosTan kontaqtis SesaZlebloba da miT ufro sru-
lyofilia garemosadmi organizmis adaptaciis forma. adamianisTvis 
damaxasiaTebeli qcevis Semgueblobisa da cvalebadobis gasaocari 
simravle da sirRme pirdapirproporciulia Tavis tvinis ganviTarebis 
donisa da dakavSirebulia sinamdvilis asaxvis umaRlesi formis-Sem-
ecnebis warmoSobasTan. fsiqikuri moqmedebis yvela gamovlineba: Seg-
rZneba da aRqma, warmodgena da azrovneba, yuradReba da mexsiereba, 
grZnoba da nebisyofa pirdapir kavSirSia adamianis Semguebeli qcevis 
formirebasTan. 

qceva umaRlesi nervuli da fsiqikuri moqmedebis garegani gamov-
lineba da garemos cvalebad pirobebTan organizmis individualuri 
Semaguebeli reaqciaa, romlis umaRles materialur safuZvels didi 
naxevarsferoebis qerqis aqtivoba warmoadgens. umaRlesi nervuli 
da saerTod, nervuli sistemis moqmedebis elemetaruli principia 
refleqsi. fsiqikuri moqmedebis fiziologiuri safuZvelia individ-
ualurad SeZenili refleqsebi, romlebsac rusma fiziologma iv. p. 
pavlovma pirobiTi uwoda, gansxvavebiT Tandayolili, fiqsirebuli 
upirobo reflesebisgan. 

upirobo refleqsi aris reaqcia, romelic damaxasiaTebelia 
mocemuli saxeobis yvela cxovelisaTvis da romelsac organizmi 
ganaxorcilebs gansazRvruli receptoruli velis (am refleqsis 
refleqsogenuri zonis) uSualo gaRizianebis sapasuxod. es TanSo-
bili (Tandayolili) refleqsebia. pirobiTi refleqsi ki _ cxove-
lis individualuri cxovrebis procesSi SeZenili qcevis refleq-
suri formaa, romelic yalibdeba upirobo (TanSobili) refleqsebis 
safuZvelze. am refleqsebis arseboba damokidebulia maTi masazr-
doebeli pirobebis arsebobaze da am pirobebis gaqrobis dros qreba 
pirobiTi refeqsic _ xdeba misi (Caqroba) Sekaveba. pirobiTi refle-
qsi aris garemosTan organizmis Seguebis umaRlesi universaluri 
forma.
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Tema XI.1. pirobiTi refleqsebis gamomuSaveba
 
pirobiTi refleqsebis Sesaswavlad iv. pavlovma Seqmna sinaTlisa 

da bgerisadmi SeuRweveli specialuri kamera (sur. 53), romelSic 
cxoveli izolirebulia yvela gamRizianeblis zemoqmedebisgan. ZaRls 
aTavseben kameraSi arsebul specialur dazgaze da artaxebiT msub-
uqad afiqsireben. dazgis win moTavsebulia sakveburi. eqsperimenta-
tori kameris gareT imyofeba da sakveburisa da sxva xelsawyoebis moZ-
raobas marTavs marTvis pultis meSveobiT. cxovelisaTvis sinaTlisa 
da bgeris gamRizianeblis miwodeba da cxovelis reaqciis registracia 
xdeba eleqtroxelsawyoebis meSveobiT. cxovelze dakvirveba mimdina
reobs kameris sarkmlidan, romelSic Casmulia specialuri sinaTle-
gaumtari mina, ris Sedegad kameraSi ver aRwevs verc sinaTle da verc 
bgera da arc eqsperimentatori Cans Signidan. 

sur. 53. pirobiTi refleqsebis gamosamuSavebeli  iv. pavloviseuli kamera

3

2

4

1

 1 _ marTvis pulti, 2 _ mbrunavi sakveburi, 3 _ dazga ZaRlis fiqsaciisaTvis,  
4 _ gamRizianeblebi.

samuSao XI.1.1. nerwyvis gamoyofis upirobo  
refleqsi ZaRlebSi

nerwyvis gamoyofis upirobo refleqsi Tandayolili reaq-
ciaa, romelic cxovels warmoeSoba piris Rrus gemos receptorebis 
gaRizianebisas.
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samuSaos mizani:

nerwyvis gamoyofis upirobo refleqsze dakvirveba. 

samuSaosTvis aucilebelia:

xorc-orcxobilas fxvnili, kovzi, sinjara, Zabri, mendeleevis 
sacxi. kvlevis obieqti _ ZaRli sanerwyve jirkvalze fistuliT.

samuSaos msvleloba

1.	 eqsperimentis dawyebamde fistulaze, mendeleevis sacxis meSveo-
biT, mivaweboT Zabri da Zabris qveda boloze mivamagroT sinjara 
nerwyvis mosagroveblad;

2.	 saeqsperimento oTaxSi Seyvanamde ZaRls kargad vaWamoT sxva 
oTaxSi, raTa cxoveli minimalurad reagirebdes sakvebis danaxvaze 
da sunze;

3.	 Semdeg ZaRli SeviyvanoT saeqsperimento oTaxSi da pirSi kovziT 
CavudoT xorc-orcxobilas fxvnili;

4.	 davakvirdeT upiroborefleqsur nerwyvis gamoyofas da sinjaraSi 
movagrovoT fistulidan gamoyofili nerwyvi.

5.	 SevadginoT cdis oqmi;
6.	 gavzomoT da CaviweroT gamoyofili nerwyvis raodenoba (milili-

trebSi) da nerwyvis gamoyofis xangrZlivoba.

samuSao XI.1.2. bunebriv pirobiT refleqsze dakvirveba

nerwyvis gamoyofis pirobiTi refleqsi bunebriv pirobebSi cxov-
els warmoeSoba sakvebis miRebis procesTan Tanxvedril gamRiziane-
belze, rogoricaa sakvebis danaxva, suni, oTaxi an im garemos mowyobi-
lobis detalebi, sadac, Cveulebriv, misi kveba xdeba. am tipis piro-
biT refleqsebs bunebriv (naturalur) pirobiT refleqsebs uwodeben. 
es refleqsebi mtkice refleqsebia da narCundeba mTeli sicocxlis 
manmavlobaSi.

samuSaos mizani:

bunebriv pirobiT refleqsze dakvirveba

samuSaosTvis aucilebelia:

dazga ZaRlisTvis, mendeleevis sacxi, sinjara, Zabri, xorci. kvlevis 
obieqti _ ZaRli sanerwyve jirkvalze fistuliT.

samuSaos msvleloba

1.	 ZaRli SeviyvanoT saeqsperimento oTaxSi, CavayenoT dazgaSi;
2.	 sanerwyve jirkvlis fistulaze, mendeleevis sacxis meSveobiT, 
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mivaweboT Zabri da Zabris qveda boloze mivamagroT sinjara nerwy-
vis mosagroveblad;

3.	 3-4 wuTis Semdeg ZaRls mcire manZilze ise, rom sunic SeigrZnos, 
davanaxoT xorci;

4.	 3 wuTis ganmavlobaSi dakakvirdeT nerwyvis gamoyofas xorcis dan-
axvaze da sunze;

5.	 SevcvaloT fistulis Zabrze dakidebuli sinjara;
6.	 Semdeg cxovels vaWamoT xorci da 3 wuTis ganmavlobaSi davakvir-

deT xorcis miRebaze nerwyvis gamoyofas.
7.	 SevadginoT cdis oqmi;
8.	 gavzomoT da CaviweroT gamoyofili nerwyvis raodenoba natu-

ralur pirobT gamRizianeblebze (xorcis danaxva, suni) da nerwyvis 
gamoyofis xangrZlivoba;

9.	 gavzomoT da CaviweroT Wamis dros gamoyofili nerwyvis raode-
noba (mililitrebSi).

samuSao XI.1.3. nerwyvis gamoyofis kvebiTi pirobiTi 
refleqsis gamomuSaveba

pirobiT refleqsebs, romlebic, naturalurisgan gansxvavebiT, 
warmoiqmnebian iseTi gamRizianeblebis zemoqmedebis sapasuxod, rom-
lebsac pirdapiri damokidebuleba ar aqvT mocemul upirobo gamRiz-
ianebelTan da ar warmoadgenen mis Tanmxlebs yoveldRiur yofaSi, 
xelovnur pirobiT refleqsebs uwodeben. pirobiTi gamRizianebeli 
SeiZleba gaxdes nebismieri agenti, romlis zemoqmedeba receptorebze 
emTxveva an miaxloebulia droSi upirobo gamRizianeblis zemoqmede-
basTan. kvebiTi pirobiTi refleqsis gamomuSaveba xdeba sakvebisadmi 
adre indiferentuli agentis moqmedebis mravaljeradi SeuRlebiT 
sakvebTan. pirobiTi refleqsis gamomuSavebis Sedegad es agenti xdeba 
sakvebis gamoCenis signali da misi moqmedeba, sakvebis gamoCenamde, 
pirobiTrefleqsurad iwvevs reaqcias, romelic upirobo kvebiTi 
refleqsisTvisaa damaxasiaTebli. es reaqcia aris nerwyvis gamoyofa. 

samuSaos mizani:

nerwyvis gamoyofis kvebiTi pirobiTi refleqsis gamomuSavebis 
pavlovis meTodikis aTviseba.

samuSaosTvis aucilebelia:

pirobiTi refleqsebis gamosamuSavebeli kamera, mendeleevis 
sacxi, Zabri, romelic dakavSirebulia nerwyvis gamoyofis registra-
ciis xelsawyosTan, xorc-orcxobilas fxvnili. kvlevis obieqti _ 
ZaRli sanerwyve jirkvalze fistuliT.
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 samuSaos msvleloba

1.	 ZaRli movaTavsoT specialur dazgaze da artaxebiT msubuqad 
davafiqsiroT;

2.	  ZaRlis sanerwyve jirkvlis fistulaze, mendeleevis sacxis meSveo-
biT, mivaweboT Zabri;

3.	 Zabri davakavSiroT nerwyvis maregistrirebel xelsawyosTan;
4.	 sakveburis TefSebze, romelTa meqanikuri gadaadgileba saeqsper-

imento oTaxis garedan imarTeba pultis meSveobiT, movaTavsoT 
mcire raodenobiT xorc-orcxobilas fxvnili;

5.	 gamovideT kameridan, davxuroT kari da cxovelis qcevas davakvir-
deT kameris sarkmlidan;

6.	 kvebiTi pirobiTi reflqsis gamomuaveba mdgomareobs sakvebTan 
sinaTlis SeuRlebaSi. amisaTvis, CavrToT sinaTle da misi izoli-
rebuli moqmedebis Semdeg, 3 wamis ganmavlobaSi am gamRizianebels 
SevamagroT sakvebi anu anTebuli naTuris pirobebSi ZaRls sakve-
burSi mivawodoT sakvebi _ xorc-orcxobilas fxvnili;

7.	 sinaTlisa da sakvebis erTdrouli miwodeba ganvagrZoT kidev 5-10 
wamis ganmavlobaSi da Semdeg sinaTle gamovrToT;

8.	 5 wuTiani intervalis Semdeg isev gavimeoroT sinaTlisa da sakvebis 
SeuRleba;

9.	 yoveli SeuRlebisas aRvricxoT pirobiT da upirobo signalze gam-
oyofili nerwyvis raodenoba;

10.	pirobiTi refleqsis warmoqmnaze vmsjelobT sinaTlis gamRizianeb-
lis zemoqmedebis sapasuxod nerwyvis gamoyofis dawyebiT;

11.	pirobiTi refleqsi gamomuSavebulad iTvleba maSin, roca piro-
biTrefleqsuri reaqcia warmoiSoba zedized 5 -jer.

12.	SevadginoT cdis oqmi;
13.	oqmSi SevitanoT samuSaos Sedegebi cxrili 16-is mixedviT:

cxrili 16.
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14.	aRvniSnoT, Tu romel SeuRlebaze warmoiqmna pirveli pirobiTre-
fleqsuri reaqcia da rodis ganmtkicda refleqsi;

15.	avagoT kvebiTi pirobiTi refleqsis gamomuSavebis dinamikis amsax-
veli mrudi.

samuSao XI.1.4. sakvebis mopovebis (kvebiT-mamoZravebeli) 
pirobiTi refleqsis gamomuSaveba mtredSi

cxovelis moqmedebas, romelic mimarTulia sakvebis miRebisaken 
kvebiT mamoZravebel reaqcias uwodeben. sakvebis mopovebis pirobiTi 
refleqsi gamomuSavdeba indiferentuli agentis SeuRlebiT kvebiT 
mamoZravebel reaqciebTan, maTi sakvebiT Semagrebis pirobebSi.

samuSaos mizani:

mcire zomis cxovelebSi kvebiT-mamoZravebeli pirobiTi refle-
qsebis gamomuSavebis meTodikis aTviseba.

samuSaosTvis aucilebelia:

mcire zomis cxovelebSi pirobiTi refleqsebis gamosamuSavebeli 
kamera (sur. 54), ori naTura, drois sazomi, ori marees kafsula, kimo-
grafi, moZravi qanCi, kanafis marcvlebi. kvlevis obieqti _ mtredi.

sur. 54. danadgari pirobiTi refleqsebis gamomuSavebisTvis.

a

b 1

2

3

4
1c

IV

III

II

I

a _ saeqsperimenti kamera;

b _ sakvebis mopovebis kvebiT-mamoZravebeli pirobiTi refleqsis  
registraciis (kimogramis) sqema

1 _ sakvebis mopovebis reaqciis aRricxva, 2 _ pirobiTi gamRizianeblis 

aRricxva, 3 _ sakveburis miwodebis aRricxva, 4 _ drois aRricxva.
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samuSaos msvleloba

1.	 kanafis erTi marcavali davaweboT moZrav qanCs, romelic dakav-
Sirebulia marees kafsulasTan (qanCis yoveli moZraobis kimo-
grafze dasaregistrireblad);

2.	 mSieri frinveli movaTavsoT kameraSi;
3.	 dawebebul marcvalze niskartis yoveli Cartymisas frinvels eZl-

eva kvebiTi Semagreba moZravi TefSidan, romelic aseve dakavSire-
bulia marees kafsulasTan;

4.	 roca mtredi iswavlis qanCze Caniskartebas, daviwyoT pirobiTi 
refleqsis gamomuSaveba. amisaTvis, roca frinveli qanCisaken gae-
marTeba CavrToT sinaTlis gamRizianebeli, romlis moqmedeba 
grZeldeba rogorc qanCis Caniskartebis momentSi, aseve mTeli 
kvebis ganmavlobaSi;

5.	 sinaTlis CarTvamde frinvelis mier qanCis Caniskarteba sakvebiT 
ar SevamagroT. sakvebiT SevamagroT qanCze mxolod is Caniskarteba, 
romelic sinaTlis anTebis Semdeg moxdeba; 

6.	 sinaTlis gamRizianeblis moqmedeba grZeldeba 5 wamis ganmavlobaSi; 
sinaTlis anTebasa da sakvebis Semagrebas Soris intervali unda 
iyos 1-2 wuTi;

7.	 kimografze avtomaturad registrirdeba cdis msvleloba;
8.	 SevadginoT cdis oqmi;
9.	 oqmSi CavakraT miRebuli kimogramebi;
10.	gamovTvaloT pirobiTi reaqciis latenturi periodi;
11.	gavakeToT daskvnebi pirobiTi refleqsis warmoSobisa da gan-

mtkicebis procesSi latenturi periodis cvlilebis xasiaTis 
Sesaxeb.

XI.1.5. virTagvebSi kvebiT-mamoZravebeli 
pirobiTi refleqsis gamomuSaveba 

sinaTlis gamRizianebelze 
 
kvebiT-mamoZravebeli pirobiTi refleqsis gamomuSavebas vaxdenT 

specialur kameraSi (sur. 55), romelic gamWvirvale asawevi kariT 
gayofilia or ganyofilebad. kameris ukana, mcire zomis nawili war-
moadgens sastarto ganyofilebas. kameris wina _ did ganyofilebaSi, 
satarto ganyofilebidan 100 sm-is daSorebiT da amdenive manZiliT 
erTimeorisagan daSorebiT, mdebareobs ori xvreli (2X2 sm), romelTa 
ukan Tavsdeba sakveburebi.
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sur. 55. kvebiT-mamoZravebeli pirobiTi refleqsis gamosamuSavebeli kamera.

1 12 2

3 3

a

b

a _ saeqsperimento ganyofileba
b _ sastarto ganyofileba
1 _ sakveburis xvreli
2 _ eleqtronaTura
3 _ xaliCa

pirobiT gamRizianeblad viyenebT eleqtronaTuris sinaTles, 
simZlavriT 3 vt. naTura magrdeba sakveburis zemoT da CarTvisas 
Tanabrad anaTebs sakveburis xvrels. kvebiTi Semagrebis saxiT viy-
enebT rZeSi dasvelebul puris naWrebs. virTagvebs sinaTlis piro-
biT gamRizianebelze gamovumuSavebT naTuris ganlagebis Sesabamisi 
sakveburisaken garbenis refleqss, anu kvebiT-mamoZravebel pirobiT 
refleqss. pirobiTi signali, Sesabamisi rogorc erTi, iseve _ meore 
sakveburisa, gamoiyeneba erT cdaSi, anu pirobiTi refleqsebi orive 
sakveburisken gamomuSavdeba erTdroulad. pirobiTi signalis izoli-
rebulad moqmedebis dro Seadgens 5 wm-s. cdis yovel dRes cxove-
lebs eZleva 10 pirobiTi signali helermanis sqemis mixedviT. pirobiT 
signalebs Soris intervali Seadgens 1 wuTs. kvebiT-mamoZravebeli 
pirobiTi refleqsebis gamomuSavebis da testirebis dros vaxdenT 
garkveuli maCveneblebis registracias.

kvebiTi qcevis motivaciis maRali donis SesanarCuneblad eqsperi-
ments vatarebT sakvebis 24 saaTiani deprivaciiT.

samuSaosTvis aucilebelia: 

kvebiT-mamoZravebeli pirobiTi refleqsebis gamosamuSavebeli 
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kamera, denis wyaro, naTura 60 vt simZlavriT, 200 ml rZe, puris 
naWeri, zrdasruli mamri laboratoriuli virTagva.

samuSaos msvleloba: 

refleqsis gamomuSavebis dawyebamde ramdenime dRiT adre (sami 
dRe), saeqsperimento garemosadmi Seguebis mizniT, saeqsperimento 
cxovels 30 wuTiT vaTavsebT kvebiTi pirobiTi refleqsis gamosa-
muSavebeli kameris sastarto ganyofilebaSi da vaZlevT Tavisu-
flad gadaadgilebis SesaZleblobas. meoTxe dRes, viwyebT sinaTlis 
gamRizianebelze kvebiT-mamoZravebeli pirobiTi refleqsis gamo-
muSavebas, rac imaSi mdgomareobs, rom naTuris anTebisas virTagva 
garbis anTebuli naTuris Sesabamisi sakveburisaken, miiRebs sakvebs, 
brundeba isev sastarto ganyofilebaSi da aq elodeba morigi stimu-
lis micemas. 
1.	 movaTavsoT saeqsperimeto cxoveli kameris sastarto ganyofilebaSi; 
2.	 avanToT erT-erTi naTura, gavxsnaT kari sastarto ganyofilebasa 

da saeqspermento ganyofilebas Soris da anTebuli naTuris Sesa-
bamis sakveburis xvrelis ukan davdoT jami sakvebiT.

3.	  davexmaroT virTagvas sastartodan saeqsperimento ganyofilebaSi 
gadasvlaSi;

4.	 anTebidan 5 wamis Semdeg CavaqroT naTura da am sakveburidan 
SevwyvitoT sakvebis miwodebac;

5.	 virTagva davabrunoT sastarto ganyofilebaSi da CavketoT kari;
6.	 pirveli naTuris anTebidan 1 wuTis Semdeg isev vawvdiT sinaTlis 

gamRizianebels da misi Sesabamisi xvrelis ukan kvlav vaTavsebT 
sakvebian jams, vxsniT sastarto ganyofilebis kars. pirobiTi 
gamRizianeblis moqmedebis dro isev 5 wamia; 

7.	 erT saeqsperimento dRes cxovels eZleva 10 pirobiTi gamRiziane-
beli helermanis sqemis mixedviT;

8.	 pirobiTi refleqsi gamomuSavebulad iTvleba, roca pirobiT sig-
nalze swori pasuxebis anu signalis Sesabamisi sakveburisaken gar-
benis, sakvebis miRebisa da ucebve sastarto ganyofilebaSi dab-
runebis reaqciebis raodenoba zedized ramdenime dRis ganmav-
lobaSi Seadgens 80%-s. erTi dadebiTi pasuxi iTvleba 5%-ad.

9.	 pirobiTi refleqsebis gamomuSavebis dros vawarmooT Semdegi 
maCveneblebis registracia:
1. sinaTlis pirobiT signalze swori pasuxebis raodenoba;
2. kameris sastarto ganyofilebidan gamosvlis dro;
3. sakveburisaken garbenis dro;
4. kameris sastarto ganyofilebaSi dabrunebis dro.
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samuSao XI.1.6. mamoZravebeli TavdacviTi pirobiTi 
refleqsis gamomuSaveba virTagvebSi

eqsperimentis garemos bunebriv garemosTan maqsimalurad daaxloe-
bis mizniT, SemuSavebulia kvlevis laboratoriuli meTodi, romelic 
imaSi mdgomreobs, rom cxovels gamoumuSaveben ganridebis pirobiT 
refleqss im adgilisadmi, saidanac mtkivnevneul gaRizianebas iRebs.

samuSaos mizani:

virTagvebSi mamoZravebeli TavdacviTi pirobiTi refleqsis gamo-
muSavebis meTodikis aTviseba.

samuSaosTvis aucilebelia:

bgeriTi gamRizianeblebis miwodebis mowyobiloba, fiziologiuri 
impulsuri stimulatori, danayofebiani kamera, romlis iataki war-
modgeba eleqtrodebiani milebisagan (sur. 56), wamzomi. kvlevis obi-
eqti _ virTagva.

sur. 56. mamoZravebeli TavdacviTi pirobiTi refleqsis  gamosamuSavebeli 

kamera metaluri milebisgan Semdgari iatakiT.

a b

g

d
e

 

samuSaos msvleloba

kamera warmoadgeba ori ganyofilebisagan, romlebic erTmaneTTan 
dakavSirebulia 10 sm sigrZis mqone derefniT. orive ganyofilebis 
iatakSi CamontaJebulia eleqtrodebi imisaTvis, rom maTze dgomisas 
cxovels saWiro dros eleqtruli gaRizianeba mivayenoT.
1.	 cxoveli movaTavsoT kameris erT-erT ganyofilebaSi da ganvsazRv-

roT misi mtkivneuli mgrZnobelobis zRurbli;
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2.	 stimulatorze davayenoT gamRizianebeli denis Zala, romelic 1,5-
jer aRemateba zRurblovan Zalas;

3.	 gavaRoT kameris derefanSi gasasvleli kari da saeqsperimento 
garemosTan SeCvevis mizniT, cxovels mivceT saSualeba, rom 
derefnis gavliT ramdenjerme gairbinos erTi ganyofilebidan 
meoreSi; 

4.	 wyvetil bgeriT gamRizianebelze (zumeri) pirobiTi refleqsebis 
gamomuSavebas vaxdenT imis miuxedavad, Tu romel ganyofilebaSi 
imyofeba cxoveli;

5.	 zumeris izolirebuli moqmedebidan 2 wamis Semdeg, CavrToT gamRi
zianebeli deni;

6.	 rogorc ki cxoveli gadairbens meore ganyofilebaSi, imave wams 
gamovrToT zumeri;

7.	 pirobiTi refleqsi gamomuSavebulad iTvleba, roca cxoveli 
gverdiT ganyofilebaSi garbis bgeriTi gamRizianeblis CarTvi-
dan ucebve _ mtkivneuli gamRizianeblis Semagrebamde, zedized 5 
miwodebaze;

8.	 pirobiTi gamRizianeblebis miwodebas Soris intervalebi 1 an 2 wuTia;
9.	 mTeli cdis ganmavlobaSi wamzomiT vzomavT moZraobiTi reaqciis 

latentur periods (dros bgeris CarTvidan derefanSi virTagvas 
gasvlamde).

10.	SevadginoT cdis oqmi;
11.	aRvniSnoT, romel SeuRlebaze gamomuSavda mamoZravebeli Tavdac

viTi pirobiTi refleqsi;
12.	gavakeToT daskvnebi pirobiTi reflesis warmoSobisa da ganmtki

cebis procesSi latenturi periodis cvlilebis xasiaTis Sesaxeb;

SiSze pirobiTi refleqsis gamomuSaveba m. xananaSvili-T. domi-
aniZis meTodikiT xdeba specialur modificirebul kameraSi ganyo-
filebebs Sorisi Tavisuflad moZravi tixariT, rac uzrunvelyofs 
ganyofilebebis izolacias da erTmaneTTan dakavSirebas deref-
nis gareSe (sur. 57). kamera aRWurvilia pirobiTi gamRizianeblebis 
(mxedvelobiTi an smeniTi, an erTdroulad orive modalobisa) da 
TaTebze eleqtromtkivneuli gamRizianeblis misawodebeli mowyobi-
lobiT. es meTodika saSualebas gvaZlevs erT kameraSi gamovimuSaoT 
ori pirobiTi refleqsi da saWiroebis SemTxvevaSi movaxdinoT maTi 
`gaerTianeba~.
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sur.57. mamoZravebeli TavdacviTi pirobiTi refleqsebis gamosamuSavebeli 
modificirebuli  (m. xananaSvili, T. domianiZe-1991) kamera.

SiSze pirobiTi refleqsis gamomuSavebis Sedegad cxovelisaTvis 
miwodebuli stimuli (bgeriTi an mxedvelobiTi) masSi eleqtromt-
kivneul gaRizianebasTan asocirdeba, ris gamo cxoveli mxolod piro-
biTi stimulis miwodebaze reagirebs rogorc upirobo mtkivneuli 
gamRizianebelis (eleqtroSoki) zemoqmedebaze.

refleqsis gamomuSavebis dawyebamde ramdenime dRiT adre (sami 
dRe sakmarisia), saeqsperimento garemosadmi Seguebis mizniT, saeqs-
perimento cxovels 30 wuTiT vaTavsebT TavdacviTi pirobiTi refle-
qsis gamosamuSavebeli kameris centralur ganyofilebaSi da vaZlevT 
Tavisuflad gadaadgilebis SesaZleblobas. meoTxe dRes, viwyebT Tav-
dacviTi pirobiTi refleqsis gamomuSavebas centralur da marcxena 
ganyofilebaSi (am dros marjvena ganyofileba droebiT izolirebulia 
moZravi tixariT) an centralur da marjvena ganyofilebaSi (am dros 
marcxena ganyofilebaa droebiT izolirebuli). cxovels tonze (500 
hc) sapasuxod, TaTebze eleqtromtkivneuli gaRizianebis miyenebiT, 
vaswavliT kameris centraluri ganyofilebidan gverdiT ganyofile-
baSi gadasvlas barierze gadaxtomis gziT da Semdgom isev centralur 
kameraSi dabrunebasa da morigi signalis dalodebas. ramdenime dReSi 
virTagvas gamoumuSavdeba pirobiTi refleqsi da mxolod tonis gag-
onebaze (eleqtroSokis gamoyenebis gareSe) reagirebs adeqvaturi 
aqtiuri ganridebis reaqciiT.

amave tipis meore reaqcias meore gamRizianebelze (zumeri, 
wyvetili zari, an metronomis xma) gamovumuSavebT pirveli refleqsis 
gamomuSavebisas izolirebul _ meore ganyofilebaSi. amgvarad, erT 
kameraSi movaxdenT ori sxvadasxva refleqsis gamomuSavebas.

 samuSaosTvis aucilebelia:

pirobiTi TavdacviTi refleqsebis gamosamuSavebeli kamera, denis 
wyaro, 250-300 gr wonis, zrdasruli mamri laboratoriuli virTagva.
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samuSaos msvleloba: 

1.	 saeqsperimento cxoveli CavsvaT kameris centralur ganyofile-
baSi. Tu is gverdiT ganyofilebaSi gadava davelodoT mis dabrune-
bas centralur ganyofilebaSi da swored aq yofnisas mivawodoT 
pirobiTi gamRizianebeli _ toni 500 hc; 

2.	 pirobiTi gamRizianeblis CarTvidan 5 wamis ganmavlobaSi cxoveli 
Tu TviTon ar gadavida gverdiT ganyofilebaSi, mas TaTebze 
vawvdiT eleqtro-mtkivneul gaRizianebas, raTa iZulebis wesiT 
gadaxtes gverdiT ganyofilebaSi;

3.	 pirveli pirobiTi signalis miwodebidan erTi wuTis Semdeg 
cxovelisaTvis morigi pirobiTi gamRizianebelis (toni 500 hc) misa-
wodeblad virTagva isev centralur ganyofilebaSi unda imyofe-
bodes. amitom gverdiT ganyofilebaSi gadaxtomis Semdeg mas aq isev 
vawvdiT eleqtromtkivneul gamRizianebels da iZulebuls vxdiT 
gadaxtes centralur ganyofilebaSi. amiT virTagva swavlobs cen-
tralur ganyofilebaSi dabrunebas da aq morigi signalis dalodebas.

4.	 pirveli pirobiTi signalis miwodebidan erTi wuTis Semdeg kvlav 
CavrTavT tons (500 hc). pirobiTi signalis izolirebuli moqmede
bis dro isev 5 wamia. Tu cxoveli am drois ganmavlobaSi TiTon 
ar gadaxta gverdiT ganyofilebaSi, mas TaTebze vawvdiT eleqtro-
mtkivneul gaRizianebas;

5.	 cdis yovel dRes cxovels eZleva 20 pirobiTi gamRizianebeli, sig-
nalis izolirebuli moqmedebis droiT _ 5 wami da signalTaSorisi 
intervaliT _ 1 wuTi;
sabolood, virTagvas gamoumuSavdeba pirobiTi refleqsi: signalis 

CarTvidan 5 wamis ganmavlobaSi virTagva kameris centraluri ganyo-
filebidan gadaxteba gverdiT ganyofilebaSi, ucebve gadmoxteba kvlav 
centralur ganyofilebaSi da aq daelodeba morigi signalis CarTvas. 

pirobiTi refleqsi gamomuSavebulad iTvleba, roca pirobiT sig-
nalze swori pasuxebis raodenoba zedized 7 dRis ganmavlobaSi Sead-
gens 80%-s. erTi dadebiTi pasuxi iTvleba 5%-ad.

TavdacviTi pirobiTi refleqsebis gamomuSavebisas vaxdenT Sem-
degi parametrebis registracias: dadebiTi pasuxebis raodenoba; kam-
eris ganyofilebebs Soris signalTaSorisi gadasvlebis raodenoba; 
ukana TaTebze dgomis raodenoba, vertikaluri dgomebis raode-
noba, eqsperimentis miznidan gamomdinare _ saWiroebis SemTxvevaSi: 
„grumingis“ (piris dabanis reaqcia) reaqciis xangrZlivoba, fekaluri 
bolusebis raodenoba da sxv.

aqtiuri ganridebis pirobiTi refleqsis gamomuSavebis Taname-
drove teqnika, multisistemaa, romelic mTlianad kompiuterizebu-
lia (sur. 58).
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sistemaSi CarTulia ramdenime kamera, rac saSualebas gva-
Zlevs ganridebis pirobiTi refleqsebis gamomuSaveba da monacemTa 
aRricxva erTdroulad movaxdinoT ramdenime virTagvaze da sur-
vilis SemTxvevaSi, erTdroulad Tagvsa da virTagvazec. kompiut-
eruli programa saSualebas iZleva davaprogramoT ramdenime parame-
tri: adaptacia, signalis izolirebulad moqmedebis dro, eleqtro-
Sokis xangrZlivoba, eleqtroSokis parametrebi, signalTaSorisi 
intervali, kameris ganyofilebebs Soris signalTaSorisi gadasv-
lebis raodenoba, reaqciis saSualo dro, cdis dros cxovelis mier 
ganvlili manZili _ lokomociuri aqtivoba. sistema aRWurvilia 
sxvadasxva modalobis: mxedvelobiTi, smeniTi (bgeriTi sinusoida 20 
khc-mde), taqtiluri (haeris nakadi), eleqtroSoki stimulebis miwo-
debisa da maTi programulad marTvis saSualebebiT, rac zrdis mona-
cemTa sandoobis xarisxs. 

sur. 58.

TavdacviTi pirobiTi refleqsebis gamomuSavebamde, gamomuSavebis 
dros da gamomuSavebis Semdgom periodSi virTagvas metaboluri pro-
cesebis mimdinareobaze dakvirveba SesaZlebelia specialuri mowy-
obilobis e.w. metaboluri kameris meSveobiT. es kamera warmoadgens 
mtkice minisgan damzadebul cilindruli formis, avtomatizebul 
konstruqcias, romelic erTdroulad aRricxavs ramdenime metab-
olur parametrs da gvawvdis metad mniSvnelovan informacias cxove-
lis energetikuli balansis Sesaxeb. (sur. 59).
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sur.59. metaboluri kamera Tagvebisa da virTagvebisTvis.

   
metaboluri kamera aRWurvilia sakvebisa da wylis misawodebeli 

minis specialuri milebiT, romlebic saSualebas gvaZlevs ganvsazRv-
roT cxovelis mier miRebuli sakvebisa da wylis raodenoba; infrawi-
Teli gamosxivebis kolofiT, romelic aregistrirebs cxovelis verti-
kalur da horizontalur aqtivobas; specialuri sensorebiT, romlebic 
gansazRvravs gansazRvrul droSi cxovelis mier gamoyofili Sardisa 
da eqskrementebis raodenobas; aRWurvilia Sardisa da eqskretebis gamo-
calkavebis, maTi Segrovebisa da aRricxvis funqciiT; gayinvis maRal-
siCqariani moduliT, romelic akonservebs maT Semdgomi analizisaTvis. 

samuSao XI.1.7. bgeriT gamRizianebelze pirobiTi 
refleqsis eleqtrofiziologiuri korelatebi

eleqtrofiziologiuri meTodebi farTod gamoiyeneba pirobiTi 
refleqsebis meqanizmebis gasagebad, gansakuTrebiT mniSvnelovania 
maTi gamoiyeneba umaRlesi nervuli moqmedebis (fsiqikuri procesebis) 
knonzomierebebis Sesaswavlad. nebismieri axali gamRizianeblis moq-
medebisas eleqtroencefalogramaSi (eeg) warmoiSoba saorientacio 
reaqcia, romelic vlindeba fonuri aqtivobis desinqronizaciis saxiT 
da qreba am gamRizianeblis ramdenmejer gamoyenebis Semdeg. am wesidan 
gamonakliss warmoadgens desinqronizaciis uCveulod mdgradi reaq-
cia sinaTleze. amitom bgeriT gamRizianebelze pirobiTi refleqsis 
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gamomuSavebisas Semagrebad SeiZleba gamoyenebul iqnes sinaTlis xan-
mokle naTebebi.

samuSaos mizani:

bgeriT gamRizianebelze pirobiTi refleqsis eleqtrofiziolo-
giuri korelatebis Seswavla.

samuSaosTvis aucilebelia:

stimulatori, manJeti eleqtrodebiT. kvlevis obieqti _ adamiani. 

samuSaos msvleloba

1.	 gamosakvlevi piri SeviyvanoT bgeragaumtar kameraSi da moxerxebu-
lad movaTavsoT savarZelSi;

2.	 Tavze kefisa da safeTqlis midamoSi davadoT eleqtrodebi;
3.	 cdis dros gamosakvlevi piri mSvidad unda ijdes daxuWuli TvalebiT;
4.	 CavweroT fonuri eeg da bgeriTi gamRizianeblis sapasuxod warmo-

Sobili fonuri aqtivobis desinqronizaciis saorientacio reaqcia. 
amisaTvis, mravaljer gamoviyenoT bgeriTi gamRizianebeli manam, 
sanam eeg-Si ar Sewydeba cvlilebebis warmoSoba bgeris moqmedebis 
sapasuxod;

5.	 Semdeg SevudgeT pirobiTi refleqsis gamomuSavebas bgeriT gamRiz-
ianebelze. amisaTvis, CavrToT bgeriTi gamRizianebeli da 4-5 wamis 
Semdeg mis moqmedebas davurToT sinaTlis anTeba;

6.	 drois sxvadasxva intervaliT ramdenime aseTi SeuRlebis Semdeg, 
bgeris moqmedeba gamoiwvevs fonuri aqtivobis desinqronizacias 
tvinis qerqis rogorc smeniT, aseve mxedvelbiT ubanSi.

7.	 SevadginoT samuSaos oqmi;
8.	 oqmSi CavakraT miRebuli eeg-ebi;
9.	 gavakeToT eeg-is analizi da gavakeToT daskvnebi pirobiTi refle-

qsis gamomuSavebisas eeg cvlilebis xasiaTis Sesaxeb. 

Tema XI.2. garegan Sekavebaze dakvirveba

upirobo qerquli Sekaveba Tandayolilia da ar saWiroebs gamo-
muSavebas. garegani Sekaveba vlindeba gamomuSavebuli reaqciis Seka-
vebaSi axali, ucxo gamRizianeblis zemoqmedebiT. amisaTvis, adre 
gamomuSavebul refleqss 4-5 jer imeoreben da Semdgomi pirobiTi 
gamRizianeblis (mag. sinaTle) moqmedebisas gamoiyeneben Zlier bgeras. 
am dros SeiniSneba cxovelis saorientacio reaqcia da nawilobriv an 
srulad qreba adre gamomuSavebuli refleqsi sinaTleze.
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samuSao XI.2.1. Caqrobad Sekavebaze dakvirveba

pirobiTi refeqsis maravljeradi ar Semagreba pirobiTi gamRiz-
ianebliT iwvevs Caqrobadi Sekavebis ganviTarebas. Caqrobadi Sekavebis 
ganviTarebis siswrafe damokidebulia pirobiTi refleqsis simt-
kiceze, Semagrebuli agentis Zalaze, Semagrebebs Soris drois inter-
valze da aseve _ nervuli sistemis tipze. 

samuSaos mizani:

Caqrobad Sekavebaze dakvirveba.

samuSaosTvis aucilebelia:

mcire zomis cxovelebSi pirobiTi refleqsebis gamosamuSavebeli 
kamera (sur. 54), ori naTura, drois sazomi, ori marees kafsula, kimo-
grafi, moZravi qanCi, kanafis marcvlebi. kvlevis obieqti _ mtredi.

samuSaos msvleloba

1.	 mSieri mtredi movaTavsoT kameraSi;
2.	 3-5 jer gavimeoroT winaswar gamomuSavebuli pirobiTi reaqcia 

sakvebis SemagrebiT (ix. samuSao XI.1.4);
3.	 Semdeg ganvagrZoT pirobiTi gamRizianeblis gamoyeneba upirobo 

Semagrebis (sakvebis) gareSe;
4.	 cdis kimograma CaviweroT igive wesiT, rogorc mocemulia samuSao 

XI.1.4.-Si;
5.	 davakviredT Caqrobadi Sekavebis ganviTarebas.
6.	 SevadginoT cdis oqmi;
7.	 oqmSi CavakraT miRebuli komograma;
8.	 danaxuli reaqciebis xasiaTis mixedviT gavakeToT daskvna Caqro-

badi Sekavebis ganviTarebis Sesaxeb.

samuSao XI.2.2. madiferencirebeli Sekavebis gamomuSaveba 

madiferencirebeli Sekaveba Tavis tvinis qerqis ujredebSi 
viTardeba im SemTxvevaSi, roca gamudmebiT gamoyenebadi gamRizianeb-
lis moqmedebis nacvlad xdeba sxva msgavsi gamRizianeblis gamoiyeneba, 
romelic manamde arasodes Semagrebula. gamudmebiT gamoyenebadi 
gamRizianebliTa da madiferencirebeli gamRizianebliT cxovelze 
zemoqmedeba xdeba iseTi morigeobiT, rom, Cveulebriv, erT cdaSi, 
2-3 madiferencirebel gamRizianebelze mets ar iyeneben. diferenci-
reba miT ufro advilad xdeba, rac ufro naklebad hgavs erTmaneTs 
gamRizianeblebi. madiferencirebeli Sekavebis gamomuSavebas, Cveu-
lebriv, talRiseburi xasiaTi aqvs.
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samuSaos mizani:

madiferencirebeli Sekavebis gamomuSaveba virTagvaSi.

samuSaosTvis aucilebelia:

bgeriTi gamRizianeblebis misawodebeli mowyobiloba, fizio
logiuri impulsuri stimulatori, danayofebiani kamera, romlis iat-
aki warmodgeba eleqtrodebis Semcveli milebisagan (sur. 54), wamzomi. 
kvlevis obieqti _ virTagva.

samuSaos msvleloba

1.	 3-5-jer gavimeoroT winaswar gamomuSavebuli mamoZravebeli Tav-
dacviTi pirobiTi refleqsi (samuSao XI.1.6.);

2.	 Semdeg, Cveuli gamRizianeblis nacvlad, xuTi wamiT CavrToT madife-
rencirebeli bgeriTi gamRizianebeli (erT cdaSi, 2-3 madiferenci-
rebel gamRizianebelze mets ar viyenebT);

3.	 davakvirdeT cxovelis qcevas cdis dros;
4.	 SevadginoT cdis oqmi;
5.	 gavaanalizoT madiferencirebeli gamRizianebliT gamowveuli 

cxovelis qceva;
6.	 gavakeToT daskvnebi nanaxi Sekavebis xasiaTis Sesaxeb.

samuSao XI.2.3. pirobiTi muxruWis warmoqmna

Tu pirobiTi signali SevamagreT romelime damatebiTi gamRiziane-
bliT, maSin Tavis tvinis qerqis ujredebSi viTardeba pirobiTi Sekaveba 
e. w. ̀ pirobiTi muxruWi~. amasTan, es damatebiTi gamRizianebeli unda moq-
medebdes pirobiT gamRizianebelTan erTad _ erTdroulad an odnav win 
unda uswrebdes mas. izolirebulad gamoyenebadi gamRizianebeli gamud-
mebiT saWiroebs Semagrebas. damatebiT gamRizianebeli, romelic piro-
biTi gamRizianeblis moqmedebas akavebs warmoadgens pirobiT muxruWs.

samuSaos mizani:

pirobiTi muxruWis warmoqmna virTagvas Tavis tvinSi.

samuSaosTvis aucilebelia:

bgeriTi gamRizianeblebis misawodebeli mowyobiloba, fiziolo-
giuri impulsuri stimulatori, danayofebiani kamera, romlis iataki 
warmodgeba eleqtrodebiani milebisagan (sur. 56), wamzomi. kvlevis 
obieqti _ virTagva.

samuSaos msvleloba

1.	 pirobiTi gamRizianebeli, romelzec gamovimuSavebT pirobiT mux
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ruWs, iqneba eleqtro naTuris anTeba. naTura davamagroT kameris 
or ganyofilebas Soris arsebul derefanSi. 

2.	 virTagva movaTavsoT erT-erT ganyofilebaSi;
3.	 3-5-jer gavimeoroT winaswar gamomuSavebuli mamoZravebeli Tav-

dacviTi pirobiTi refleqsi _ pirobiTi refleqsi bgeriT gamRiz-
ianebelze (ix. samuSao XI.1.6.);

4.	 Semdeg bgeriTi pirobiTi gamRizianeblis CarTvamde 2 wamiT adre 
avanTebT naTuras. bgerisa da sinaTlis erToblivi moqmedeba 
grZeldeba 5 wamis ganmavlobaSi da ar vaxdenT mtkivneuli gaRiz-
ianebiT Semagrebas _ ar vurtyamT dens;

5.	 am pirobiT-damamuxruWebel kombinacias viyenebT ramdnjerme _ viy-
enebT manam, sanam sinaTlis kombinacia bgerasTan ar Sewyvets mamoZ-
ravebeli TavdacviTi pirobiTi refleqsis gamowvevas;

6.	 SevadginoT cdis oqmi;
7.	 gavaanalizoT cdis Sedegebi da gavakeToT daskvnebi pirobiTi 

muxruWis warmoqmnis dinamikis Sesaxeb.

Tema XI.3. emociur-qceviTi maCveneblis  
Seswavla virTagvebSi

vivariumi
saeqsperimento cxovelebs (Tagvi, virTagva, kata, zRvis goWi, 

ZaRli, maimuni da sxva) aTavseben vivariumSi, sadac xdeba maTi movla-
Senaxva, maTi uzrunvelyofa haeriT, sakvebiT, wyliT da a.S. katas, 
ZaRls, maimuns iseT garemoSi amyofeben, sadac maT SedarebiT Tavi-
sufali gadaadgilebis saSualeba eqnebaT. mRrRnelebs ki e.w. vivari-
umis ujredebSi aTavseben. Tanamedrove tipis vivariumebSi warmodge-
nilia Tagvebisa da virTagvebis Sesanaxi, Tanamedrove teqnologiebiT 
aRWurvili mravalujrediani stelaJebi, romlebic saSualebas iZleva 
didi raodenobis cxoveli, maTi saarsebo pirobebis aucilebeli dac-
viT, ganTavsebul iqnes mcire farTobze (sur. 60).

Tanamedrove vivariumi warmodgeba aucilebeli raodenobis cxo
velTa Sesanaxi stelaJebisagan, romlebic aRWurvilia haeris damouki
deblad miwodebis teqnologiiT, rac uzrunvelyofs saTavso ujredSi 
haeris Sesvlas gansakuTrebuli filtridan. amasTan, saTavso ujre-
debi imyofeba dadebiTi wnevis qveS (rac xels uwyobs cxovelebis dac-
vas), xolo stelaJi, laboratoriis mimarT, uaryofiTi wnevis qveSaa. 
aseTi konstruqcia saSualebas iZleva Tavidan iqnes acilebuli mom-
saxure personalis kontaqti cxovelebTan, rac laborantebs alergi-
uli da asTmuri reaqciebis warmoSobisagan daicavs.
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XI.3.1. emociur-qceviTi maCveneblebis Seswavla
	  testSi „Ria veli“ (halis meTodiT)

„Ria veli“ warmoadgens mrgval farTobs, diametriT 80 sm (Hall, 
1934), romelic garSemortymulia 30 sm simaRlis liTonis kedlebiT 
(sur. 61). misi iataki dayofilia 16 kvadratad. „Ria velis“ mTel far-
Tobze Tanabrad ganawilebulia 16 xvreli daiametriT 3 sm. yoveli maT-
gani gankuTvnilia saxeobisaTvis specifikuri ZebniTi aqtiurobis kom-
ponentis e.w. „soros refleqsis“ gamosavlineblad. „Ria velis“ centrSi 
1,5 metris simaRleze damagrebulia 60 vt simZlavris naTura, romelic 
Tanabrad anaTebs mas. erTi eqsperimentis xangrZlivoba Seadgens 3 wuTs.

sur. 60. stelaJebi Tagvebisa da virTagvebisTvis
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sur. 61. „Ria veli“

1,
5 

me
t
r
i

60 vt

1

2

3 4

5
d - 800

h 
- 
30

0

samuSaos mizani:

virTagvas emociur-qceviTi maCveneblebis Seswavlis meTodikis 
gacnoba.

samuSaosTvis aucilebelia: 

„Ria veli“, denis wyaro, naTura 60 vt simZlavriT, zrdasruli 
mamri laboratoriuli virTagva.

samuSaos msvleloba: 

1.	 „Ria velSi“ qcevaze dakvirvebis dawyebamde cxoveli 5 wuTiT movaT-
avsoT individualur bnel yuTSi.

2.	 5 wuTis gasvlis Semdeg virTagva gamoviyvanoT yuTidan da davs-
vaT 60 vt simZlavris naTuriT ganaTebuli „Ria velis“ centralur 
kvadratSi da sami wuTis ganmavlobaSi vawarmooT Semdegi maCvene-
blebis registracia: 
	 1. moZraobiTi aqtiurobis latenturi periodi;
	 2. gamokvleul xvrelTa raodenoba;
	 3. gadakveTili kvadratebis raodenoba;
	 4. centrSi Sesvla;
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	 5. ukana TaTebze adgomis raodenoba;
	 6. „grumingis“ aqtis xangrZlivoba; 
	 7. fekaluri bolusebis ricxvi.
„Ria veli“ saSualebas iZleva Sefasdes cxovelis emociuri mdgo-

mareoba (SfoTvis, gangaSis reqciebi), moZraobiTi da kvleviTi aqtivoba, 
daswavlisa da mexsierebis mdgomareoba. „Ria veli“ avlens cxovelis 
qcevis Taviseburebebsa da maT cvlilebebs siaxlisa da SemaSfoTebeli 
garemoebis pirobebSi; qcevis cvlilebas warmoSobils farmakologi-
uri preparatebis zemoqmedebis Sedegad, tvinis gansazRvruli ubnis 
amokveTis Sedegad an genetikuri modifikaciis gamo.

arsebobs „Ria velis“ Tanamedrove _ kvadratuli modelic (sur. 
62), zomiT 44x44 sm. 

sur. 62. „Ria velis~ Tanamedrove varianti.

misi siaxle imaSi mdgomareobs, rom maneJi damzadebulia sunis 
adsorbciisadmi mdgradobis mqone mkvrivi metalisagan da garSemor-
tymulia maRali kedlebiT, romlebic saWiroebis SemTxvevaSi SesaZle-
belia aRWurvil iqnes videokameriT (avtomaturi video-dakvirveba). 
metalis kedeli SeiZleba SeRebil iqnes sxvadasxva ferad. Tumca, 
cxovelis moZraobiTi da kvleviTi aqtiurobis ukeT Sesafaseblad, 
Cveni gamocdilebiT, virTagvas qcevaze dakvirveba umjobesia ufro 
farTo diametris mqone maneJSi (avtori e. v.).
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XI.3.2. SiSis reqciis Seswavla SiSis reaqciis  
testis sistemiT

mRrRnelebSi SiSis reaqciis sarwmuno gazomvis saSualebas iZleva 
Tanamedrove teqnologiebiT aRWurvili teqnikuri mowyobiloba e.w. 
„SiSis reaqciis testis sistema“, romelic mTlianad kompiuterizebu-
lia (sur. 63).

sur. 63. „SiSis reaqciis testis sistema“.

SiSis reaqciis testis sistema, warmoadgens izolirebul kabinas, 
bgerisadmi SezRuduli SeRwevadobiT. kabinaSi moTavsebulia saxeo-
bisTvis specifikuri e.w. gamzomavi platforma, romelSic CaSenebu-
lia maRali sizustis sensorebi. platformaze vaTavsebT mcire zomis 
ujras, romelSic Casmulia virTagva. ujra imdenad mcire zomisaa, 
rom cxovels ezRudeba gadadgileba da ZiriTadi saxis moZraobiTi 
aqtivoba. SiSis stimulis miwodebas win uswrebs susti akustikuri 
pre-impulsi (SiSis reaqciis Sesamcireblad). natifi kompiuteruli 
programa saSualebas iZleva aRricxul iqnes uciresi reaqciebic ki. 
reaqciis dro da SiSis amplituda yoveli cdisaTvis warmodgenilia 
kompiuterul cxrilebSi. amasTan, iqmneba SesaZlebloba Sedarebul 
iqnes ramdenime cxovelis monacemi. 

kabinaSi aseve CaSenebulia mowyobiloba, romliTac SesaZlebelia 
cxovelisaTvis haeris nakadis miyeneba, taqtiluri SiSis eqsperimen-
tis Casatareblad da susti eleqtroSokis misayeneblad. parametrebis 
registracia avtomaturad warmoebs.

XI.3.3. tkivilis mgrZnobelobis gansazRvra  
(kudis aqnevis testi)

virTagvas tkivilis mgrZnobelobas gansazRvraven xelsawyoTi 
(sur. 64), romlis meSveobiT SesaZlebelia tkivilis zRurblis zusti 
dadgena virTagvasaTvis infrawiTeli Tburi stimulis miwodebisas. 
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sur. 64. tkivilis mgrZnobelobis ganmsazRvreli mowyobiloba.

samuSaosTvis aucilebelia: 

tkivilis mgrZnobelobis ganmsazRvreli mowyobiloba. kvlevis 
obieqti _ virTagva.

samuSaos msvleloba: 

1.	 virTagva davsvaT teqnikuri nowyobilobis platformaze da Cavr-
ToT gamosxiveba;

2.	 gamosxiveba specialurad fokusirdeba cxovelis kudze da roca 
tkivilis zRubli dgeba, cxoveli aiqnevs kuds mis „mosaSoreblad“, 
rasac afiqsirebs specialuri gadamcemi.

3.	 cxovelis reaqciis dro da infrawiTeli gamosxivebis intensivoba 
avtomaturad aRiricxeba. monacemebis gadatana SesaZlebelia kom-
piuterSi USB-mowyobilobis saSualebiT an monacemebi CaviweroT 
oqmis rveulSi Semdgomi analizisaTvis.

XI.3.4. tkivilis mgrZnobelobis gansazRvra 
(maT Soris, farmakologiur nivTierebaTa  

gamoyenebis fonze)

virTagvas tkivilis mgrZnobelobas gansazRvraven xelsawyoTi, 
romelic gankuTvnilia temperaturuli gaRizianebis sapasuxod vir-
Tagvas tkivilis mgrZnobelobis zRvaris dasadgenad. xelsawyo war-
moadgens organuli minis maRali kedliT SemosazRvrul metalis 
firfitas (sur. 65), romelic Zalian Cqara SeiZleba gaxurdes 660C-
mde an gacivdes 20C-mde, garemomcveli aris 200C-250C temperaturis 
pirobebSi.
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firfitisTvis sasurveli temperaturis miwodeba xdeba ele-
qtruli TermostatiT, amasTan mimdinare temperatura gamudmebiT 
avtomaturad gamoisaxeba saeqsperimento mowyobilobis wina panelze.

sur. 65. 

samuSaos msvleloba:

1.	 tkivilis SegrZnebis gamosakvlevad cxovels vaTavsebT firfitis 
zedapirze da vrTavT taimers.

2.	 roca cxoveli daiwyebs diskomfortis niSnebis gamovlenas _ TaTe
bis mocilebas Zalian gaxurebuli an gaciebuli firfitidan, gavaC-
eroT taimeri.

3.	 panelze gamosaxuli reaqciis dro iqneba tkivilis zRurblis 
maCvenebeli. 

4.	 monacemebi SevitanoT oqmis rveulSi.

XI.3.5. tkivilis mgrZnobelobis gansazRvra  
(terfis testi)

infrawiTel Tbur gaRizianebaze cxovelis reaqciis drois gansaz-
Rvras vaxdenT e.w. „terfis testiT“ (sur. 66). Tburi gaRizianebis _ 
infrawiTeli gamosxivebis wyaro Tavsdeba terfis zedapiris qveS. 
testi iwyeba CarTvis Rilakze daWeriT. cdis ganmavlobaSi mimdin-
areobs cxovelis mier infrawiTeli gamosxivebisgan anu iatakidan 
TaTis mocilebis reaqciis latenturi periodis Cawera. mowyobi-
lobis wina mxares arsebul panelze gamoisaxeba monacemebi. aRniS-
nuli monacemebi SesaZlebelia gadavitanoT kompiuterSi USB mowy-
obilobiT an CaviweroT oqmis rveulSi Semdgomi analizisaTvis.
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imis gamo, rom „terfis testis“ aparats aqvs 3-12 ganyofileba (sami-
dan TiToeuli ganyofileba SeiZleba kidev 4 ganyofilebad daiyos), 
SesaZlebelia tkivilis mgrZnobelobis zRvari erTdroulad ganvsazR-
roT ramdenime virTagvasTvis.

sur.66. teqnikuri mowyobiloba infrawiTel Tbur gaRizianebaze virTagvas reaq-
ciis drois gansazRvrisaTvis.

XI.3.6. emociur-qceviTi maCveneblebis Seswavla
kordis „prokonfliqturi testis“ mixedviT

 
„prokonfliqtur“ testSi (Korda et all., 1986) mowyurebul (wylis 

2 dRe-Ramiani deprivacia) virTagvebs, romlebsac winaswar vaCvevT 
saeqsperimento garemos, vaTavsebT kameraSi, sadac maT SeuZliaT 
wyalis miReba minis milidan (sur. 67), romelSic moTavsebulia ele-
qtrodi. aRniSnuli minis mili Seyvanilia saeqsperimento kameraSi 2 
sm-iT (sur. 68).

sur. 67. minis mili virTagvasaTvis wylis misawodeblad.
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sur. 68. „prokonfliqturi~ testis kamera

„prokonfliqtur“ testSi cxovelebis qcevas SeviswavliT 5 
wuTis ganmavlobaSi. aversiuli stimulis aryofnisas cxoveli 
lokavs minis mils mTeli 5-wuTis ganmavlobaSi, anu mTeli eqsperi-
mentis manZilze da axorcielebs daaxloebiT 56-60 periods wylis 
smisas. wylis smis erTi periodi grZeldeba 3 wams. virTagvebs pro-
konfliqtur situacias vuqmniT eleqtro-mtkivneuli gaRizianebis 
(0,3 mA) miyenebiT yovel 3 wamSi, anu yoveli morigi samwamiani smis 
periodis bolos.

yoveli dakvirvebisas vawarmoebT dasjis aqtebis registracias, 
romlis donec gansazRvravs konfliqtis xarisxs smis motivaciasa 
da aversiul gamRizianebels Soris. varaudoben, rom konfliqtis 
siRrme miuTiTebs cxovelebSi SiSisa da SfoTvis doneze.

samuSaosTvis aucilebelia: 

„prokonfliqturi“ testis kamera, denis wyaro, 500 ml wyali, 
zrdasruli mamri laboratoriuli virTagva.
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samuSaos msvleloba: 

eqsperimentis dawyebamde cxovelebs winaswar vaCvevT saeqsperi-
mento garemos da wyalic minis milidan eleqtro-mtkivneuli gaRiz-
ianebis gareSe miewodeba.
1.	 saeqsperimento cxoveli CavsvaT „prokonfliqturi“ testis kameraSi;
2.	 cxovelis mier milidan wylis smis dawyebidan yovel mesame wams 

mivawodoT eleqtro-mtkivneuli gaRizianeba enaze, wylian milSi 
denis gatarebiT;

3.	 5 wuTis Semdeg cxoveli gamoviyvanoT kameridan;
4.	 eqsperimetis 5 wuTis ganmavlobaSi vaxdenT dasjis aqtebis 

registracias.
5.	 SevadginoT cdis oqmi;
6.	 monacemebi CavweroT oqmSi.

XI.3.7. emociur-qceviTi maCveneblebis Seswavla  
fogelis „prokonfliqturi testis~ mixedviT

wylis smis „konfliqturi testis” fogelis meTodikisaTvis gamoi-
yeneba kompiuteruli programiT aRWurvili Tanamedrove mowyobi-
loba, romelic dakavSirebulia saeqsperimento kamerasTan (sur. 69).

sur. 69. kamera „konfliqturi testisaTvis“. 

kamera arWurvilia virTagvasaTvis wylis misawodebeli miliT. 
kameris iataki warmoadgeba metaluri milebisagan, romelTa saSu-
alebiT xdeba virTagvas TaTebze eleqtromtkivneuli gaRizianebis 
miyeneba. 
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mowyurebul virTagvas aTavseben kameraSi. virTagva iwyebs wyliani 
milis lokvas da yovel lokvaze virTagva TaTebze iRebs eleqtro-
mtkivneul gaRizianebas. aseTi gziT iqmneba konfliqturi situacia 
mowyurebuli cxovelis mier wylis miRebasa da mis Tanamdev _ TaTebze 
denis dartymas Soris.

kompiuteruli programa saSualebas iZleva programulad iqnes 
gawerili eqsperimentatorisaTvis saintereso parametrebi: cdis xan-
grZlivoba, sastarto pauza, wylis lokvis intervalebi eleqtromt-
kivneuli gaRizianebis TanxlebiT da mis gareSe da a. S. programa iwers 
wylis smisa da denis dartymis raodenobas da garkveuli sqemis mixed-
viT axdens monacemebis sumirebas.

XI.3.8. varskvlavuri telemetria

saeqsperimento cxovelis fiziologiuri monacemebis 24-saa-
Tiani aRricxvis metad xelsayreli saSualebaa e.w. „varskvlavuri 
telometriis“ meTodi. saeqsperimento cxovelSi xdeba inplantireba 
elementze momuSave telemetriis sistemisa (nax. 70.), romelic 24 saa-
Tian reJimSi zomavs cxovelis aqtiurobas, wnevas, sasunTq moculo-
bas, gulis SekumSvebis raodenobas, temperaturas, biopotencialebs: 
eleqtrokardigramas (ekg), eleqtroencefalogramas (eeg), eleqtro-
miogramas (emg).
	

nax. 70. varskvlavuri telemetriis sistema
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Tema XI.4.adamianis nervuli procesebis Sefaseba

samuSao XI.4.1. nervuli procesebis Zalis Sefaseba umartivesi 
reaqciebis latenturi periodis cvlilebis mixedviT

samuSaos mizani:

adamianis nervuli procesebis Zalis Sefaseba umartivesi reaq
ciebis latenturi periodis cvlilebis mixedviT.

samuSaosTvis aucilebelia:

Tanmimdevruli reaqciebis sazomi aparatis kompleqti Rilakebiani 
pultiT. sinaTlisa da bgeriTi gamRizianeblebis misawodebeli mowy-
obiloba. kvlevis obieqti _ adamiani.

samuSaos msvleloba

1.	 movamzadoT aparati samuSaod, gamosakvlevi piri moxerxebulad 
davsvaT savarZelze aparatis mopirdapired da xelSi davakaoT 
Rilakebiani pulti;

2.	 mivawodoT sinaTlis gamRizianebeli Tanmimdevrulad, bevrjer da 
yovel mowodebaze gavceT brZaneba: `daaWireT Rilaks~;

3.	 pirobiTi refleqsi gamomuSavebulad iTvleba, roca mxolod piro-
biTi gamRizianebeli (eqsperimantatoris mier brZanebis _ „daaWireT 
Rilaki“ micemamde) iwvevs mamoZravebel reaqcias _ gamosakvlevi 
piris mier Rilakze daWeras;

4.	 pirobiTrefleqsur reaqcias vimeorebT 50-jer da am dros xelsawy-
oTi varegistrirebT reaqciis latentur periods da xangrZlivobas.

5.	 SevadginoT cdis oqmi;
6.	 gamovTvaloT pirveli 5 da bolo 5 gamomuSavebuli pirobiTi 

reaqciebis saSualo latenturi periodi da xangrZlivoba;
7.	 SevadaroT erTmaneTs sxvadasxva gamosakvlevi piris pirobiTi 

reaqciebis saSualo latenturi periodi da xangrZlivoba.

samuSao XI.4.2. adamianis nervuli procesebis  
wonasworobis Sefaseba

nervuli procesebis wonasworoba xasiaTeba agznebisa da Sekavebis pro
cesebis Zalebis TanafardobiT. orive procesi SeiZleba iyos erTnairad 
Zlieri an susti, an SesaZlebelia, rom erTi SesamCnelad sWarbobdes 
meores.

samuSaos mizani:

adamianis nervuli procesebis wonasworobis Sefaseba.
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samuSaosTvis aucilebelia:

Tanmimdevruli reaqciebis sazomi aparatis kompleqti Rilakebiani 
pultiT. sinaTlisa da bgeriTi gamRizianeblebis misawodebeli mowy-
obiloba. kvlevis obieqti _ adamiani.

samuSaos msvleloba

1.	 movamzadoT aparati samuSaod, gamosakvlevi piri moxerxebulad 
davsvaT savarZelze aparatis mopirdapired da xelSi davakaoT 
Rilakebiani pulti;

2.	 eqsperimentis sqemis Sesabamisad CavrToT damTvleli mowyobiloba 
da CavrToT erTi romelime sinaTlis signali;

3.	 pirobiTi refleqsebis gamosamuSaveblad avanToT sinaTlis TeTri 
naTura da mivceT brZaneba `daWireT Rilaks~;

4.	 gamosacdeli piri Rilakze daWeriT gamorTavs damTvel sistemas;
5.	 sinaTlis wiTeli naTuris anTebisas ar gaicema Rilakze daWeris 

brZaneba;
6.	 aRvricxoT gamosakvlevi piris reaqciis latenturi periodi da 

xangrZlivoba;
7.	 pirobiTi refleqsi da diferencireba gamomuSavebulad iTvleba, roca 

gamosacdeli piri Rilakze aWers TeTri naTuris anTebidan ucebve, 
Rilakze daWeris brZanebis gacemamde da ar axdens SecdomiT daWerebs 
wiTeli naTuris anTebisas. pirobiTi refleqsi da diferencireba 
gamomuSavebulad iTvleba, roca uSecdomo reaqciebis raodenoba 
TiToeuli gamRizianeblisaTvis swori iqneba zedized 5-miwodebaze. 

8.	 SevadginoT cdis oqmi;
9.	 TiToeuli gamoscdeli piris kvlevis Sedegebi CaviweroT cxrilSi 17:

cxrili 17.
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reaqcia TeTri feris sinaT-
lis gamRizianebelze

diferencireba wiTeli feris 
sinaTlis gamRizianebelze

10.	SevadaroT sxvadasxva gamokvleuli piris mier dadebiT da madife-
rencirebel gamRizianebelze sworad reagirebis procentuli 
maCveneblebi;

11.	gavakeToT daskvnebi maTi nervuli procesebis wonasworobis Sesaxeb.
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samuSao XI.4.3. adamianis nervuli procesebis Zvradobis 
Sefaseba dadebiTi reaqciis Semakavebel reaqciad 

gadakeTebisas 
	
nervuli procesebis Zvradobas gansazRvravs agznebisa an Sekavebis 

warmoSobis an Sewyvetis siCqare, erTi nervuli procesidan meoreSi 
gadasvlis simsubuqe. nervuli procesebi SeiZleba iyos labiluri an 
inertuli. nervuli procesebis Zvradoba SeiZleba Sefasdes dadeb-
iTi reaqciis SemakavebelSi gadasvlis an piriqiT _ Semakavebeli reaq-
ciis dadebiTSi gadasvlis siCqariT an sensomotoruli stereotipebis 
gadakeTebis siCqariT.

samuSaos mizani:

adamianis nervuli procesebis Zvradobaze dakvirveba dadebiTi 
reaqciis Semakavebel reaqciad gadakeTebisas.

samuSaosTvis aucilebelia:

Tanmimdevruli reaqciebis sazomi aparatis kompleqti Rilakebiani 
pultiT. sinaTlisa da bgeriTi gamRizianeblebis misawodebeli mowy-
obiloba. kvlevis obieqti _ adamiani.

samuSaos msvleloba

1.	 TeTri feris sinaTlis gamRizianebelze dadebiTi mamoZravebeli 
reaqciisa da misi madiferencirebeli wiTeli feris sinaTlis 
gamRizianebelze mamoZravebeli reaqciis ganmtkicebis (ix. samuSao 
XI.4.2.) Semdeg SevudgeT dadebiTi reaqciis gadakeTebas Semakave-
blad da piriqiT. amisaTvis, wiTeli feris naTuris anTebisas mivceT 
brZaneba `daaWireT Rilaks“, xolo TeTri feris sinaTlis signalis 
miwodebisas es brZaneba ar gavceT;

2.	 SevadginoT cdis oqmi;
3.	 eqsperimentis Sedegebi SevitanoT cxrilSi 18;

cxrili 18.
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diferencireba wiTeli feris 
sinaTlis gamRizianebelze

reaqcia wiTeli feris sinaT-
lis gamRizianebelze

diferencireba
TeTri feris sinaTlis 
gamRizianebelze
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4.	 erTmaneTs SevadaroT sxvadasxva gamosakvlevi piris monacemebi;
5.	 gavaanalizoT cxrilis masalebi da gavakeToT daskvnebi nervuli 

procesebis Zvradobis Sesaxeb.

Tema XI.5. sasignalo sistemebis urTierTqmedeba

zrdasrul adamians yvela pirobiTrefleqsuri reaqcia war-
moeSoba ori sasignalo sistemis monawileobisa da urTierTqmedebis 
Sedegad. ontogenezis procesSi adamianis Tavis tvinis qerqSi war-
moiqmneba kavSirebi uSualo gamRizianeblebze warmoSobil STabe-
Wdilebebsa da maT gamomsaxvel sityvebs Soris. pirvel da meore 
sasignalo sistemas Soris warmoqmnili es kavSirebi warmoSobs erTian 
dinamikur sistemas.

samuSao XI.5.1. sasignalo sistemebis urTierTqmedebis 
Seswavla sityvier gamRizianeblebze pirobiTrefleqsuri 

reaqciis gamomuSavebisas 

samuSaos mizani:

sasignalo sistemebis urTierTqmedebis Seswavla sityvier gamRiz-
ianeblebze pirobiTrefleqsuri reaqciis gamomuSavebisas. 

samuSaosTvis aucilebelia:

Tanmimdevruli reaqciebis sazomi aparatis kompleqti Rilakebiani 
pultiT. sinaTlisa da bgeriTi gamRizianeblebis misawodebeli mowy-
obiloba. kvlevis obieqti _ adamiani.

samuSaos msvleloba

1.	 aparati instruqciis Sesabamisad movamzadoT samuSaod, gamosakv-
levi piri moxerxebulad davsvaT savarZelze aparatis mopirda-
pired da xelSi davakaoT Rilakebiani pulti;

2.	 gamosakvlevi piris gasagonad warmovTqvaT sityva „zari“ da 1 wamis 
Semdeg sityvebi „daaWireT Rilakze“;

3.	 sityvaze „zari“ pirobiTi reaqciis gamomuSavebisa da ganmtkicebis 
Semdeg, gaufrTxileblad (sityva „zari“-s warmouTqmelad) Cavr-
ToT bgeriTi gamRizianebeli _ zari;

4.	 davakvirdeT gamosakvlevi piris reaqcias;
5.	 yoveli SeuRlebisas movaxdinoT moZraobiTi reaqciis latenturi 

periodisa da xangrZlivobis registracia;
6.	 SevadginoT cdis oqmi;
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7.	 gamovTvaloT reaqciis saSualo latenturi periodi da xan-
grZlivoba sityaze „zari“ da uSualod bgeriT gamRizianebelze _ 
zari;

8.	 gavakeToT daskvnebi sasignalo sistemebis urTierTqmedebis Sesaxeb.

samuSao XI.5.2. pirveli an meore sasgnalo sistemis 
rolis  upiratesobis mixedviT adamianis tipologiuri 

Taviseburebebis Seswavla 

samuSaos mizani:

pirveli an meore sasgnalo sistemis rolis upiratesobis mixedviT 
adamianis tipologiuri Taviseburebebis Seswavla.

samuSaosTvis aucilebelia:

Tanmimdevruli reaqciebis sazomi aparatis kompleqti Rilakebiani 
pultiT. sinaTlisa da bgeriTi gamRizianeblebis misawodebeli mowy-
obiloba. kvlevis obieqti _ adamiani.

samuSaos msvleloba

1.	 movamzadoT aparati samuSaod, gamosakvlevi piri moxerxebulad 
davsvaT savarZelze aparatis mopirdapired da xelSi davakaoT 
Rilakebiani pulti;

2.	 mivawodoT sinaTlis gamRizianebeli (avanToT naTura) bevrjer da 
yovel anTebaze gavceT brZaneba: “daaWireT Rilakze“;

3.	 pirobiTi refleqsi gamomuSavebulad iTvleba, roca mxolod 
pirobiTi signali (eqsperimantatoris mier brZanebis _ „daaWireT 
Rilakze“ micemamde) iwvevs mamoZravebel reaqcias _ gamosakvlevi 
piris mier Rilakze daWeras;

4.	 pirobiTrefleqsur reaqcias vimeorebT 50-jer;
5.	 pirobiTi refleqsis ganmtkicebis Semdeg avanToT naTura da war-

movTqvaT „ ar aris sinaTle“;
6.	  davakvirdeT da aRvweroT gamosakvlevi piris reaqcia.
7.	 SevadginoT cdis oqmi;
8.	 gavakeToT daskvna pirveli an meore sasignalo sistemis upirateso-

bis Sesaxeb ama Tu im gamosakvlevi pirisaTvis. 
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Tavi XII. fsiqikuri procesebis Seswavla

adamians yoveldRiur cxovrebaSi pirobiTrefleqsuri kavSirebi 
specialuri gamomuSavebis gareSe warmoeqmneba da maTi warmoqmnis 
piroba aris ara gamRizianeblis SeuRleba konkretul Semagrebas-
Tan, aramed winaswari ganmarteba sityvieri formiT. saxeldobr, Tu 
gamosakvlev pirs mivcemT sityvier ganmartebas: „sinaTlis danaxvi-
sas an bgeris gagonebisas, rac SeiZleba swrafad daaWireT Rilaks“, 
maSin, adre _ ontogenezSi sityvebsa „sinaTle“, „bgera“ da uSualod 
sinaTlesa da bgeras Soris warmoSobili kavSirebis wyalobiT, aRniS-
nuli sityvebi sityvieri ganmartebis micemis Semdeg ucebve xdeba 
pirobiTi signali. sityvieri ganmartebis miRebis Semdeg, iseTi fsiqi-
kuri procesebis monawileobiT rogoricaa warmosaxva, warmodgena da 
sxva, adamians warmoeqmneba mxedvelobiTi da smeniTi gamRizianeblebis 
Sesatyvisi gamosaxulebebi am gamRizianeblebis realur miwodebamde. 
am dros Semagrebas warmoadgens ara romelime konkretuli sagani, 
aramed fsiqikuri aqti _ daskvna aRsrulebuli reaqciis sisworis 
Sesaxeb. 

fsiqikuri reaqciis dro Sedgeba sakuTriv latenturi periodisa 
da damatebiTi Sekavebebisagan (Seferxebebisagan), romlebic dakavSire-
bulia adamianis fsiqikuri procesebis mimdinareobis individualur 
TaviseburebebTan da Cveulebriv, sxvadasxva adamianSi, meryeobs farg-
lebSi: 180-200 milisekundi _ sinaTlis gamRizianeblisTvis da 150-180 
milisekundi _ bgeriTi gamRizianeblisTvis.

samuSao XII.1. martivi fsiqikuri reaqciis drois gazomva 

samuSaos mizani:

martivi fsiqikuri reaqciis drois gazomva.

samuSaosTvis aucilebelia:

Tanmimdevruli reaqciebis sazomi aparatis kompleqti Rilakebiani 
pultiT. sinaTlisa da bgeriTi gamRizianeblebis misawodebeli mowy-
obiloba. kvlevis obieqti _ adamiani.

samuSaos msvleloba

1.	 movamzadoT aparati samuSaod, gamosakvlevi piri moxerxebulad 
davsvaT savarZelze aparatis mopirdapired da xelSi davakaoT 
Rilakebiani pulti;

2.	 gamosakvlev pirs vTxovoT, rom saCvenebeli TiTi modunebulad daa-
dos Rilaks da mivceT ganmarteba: „sinaTlis danaxvisas an bgeris 
gagonebisas, rac SeiZleba swrafad daaWireT Rilakze“;
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3.	 kvleva 2 etapad mimdinareobs: 1) SefardebiTi fsiqofiziologiuri 
mosvenebis pirobebSi da srul siCumeSi; 2) xelovnuri Seferxebebis 
Seqmnis fonze (sensomotoruli reaqciis Sesrulebis dros gamo-
sakvlevi piris yuradRebis gafantvis mizniT);

4.	 kvlevis procesis yovel etapze gamosakvlevi piri asrulebs 10 sen-
somotorul reaqcias sinaTlis gamRizianebelze da 10-s bgeriTze, 
romlebsac vawvdiT SemTxveviTi morigeobiT, intervaliT 3-5 wami, 
ganmartebis: „yuradReba!“ micemis Semdeg;

5.	 yoveli gamRizianeblis mowodebisas aRvricxavT martivi reaqciis 
dros;

6.	 reaqciis drois stabilizaciis Semdeg, imave gamRizianeblebiT, viw-
yebT cdis meore serias xelovnuri Seferxebebis (xmauri, saubari 
da misT.) Seqmnis fonze;

7.	 aRvricxoT Seferxebebis fonze mimdinare reaqciebis dro.
8.	 SevadginoT cdis oqmi;
9.	 oqmis rveulSi CavixatoT sinaTlisa da bgeriTi gamRizianebelis 

sapasuxo reaqciis refleqsuri rkalis sqema;
10.	kvlevis Sedegebi SevitanoT cxrilSi 19:

cxrili 19.

gamosakv-
levi piri

gamRi-
ziane
beli

kvlevis Sedegebi

mosvenebis mdgomareo-
baSi

Seferxebebis pirobebSi

1 2 3 4 5 sa-
Sualo 
mona-

cemebi

1 2 3 4 5 saSualo 
monace-

mebi

sinaTle

bgera

11.	gavaanalizoT miRebuli Sedegebi da SevadaroT Sedegebi seriebis 
mixedviT.

samuSao XII.2. „arCevis“ reaqciis drois gazomva  
adamianSi

sensomotoruli reaqcia adamianis fsiqikuri moqmedebis Sedare-
biT martivi donis reaqciaa. ufro rTulia fsiqomotoruli reaqciebi, 
saxeldobr _ „arCevis“ reaqcia, sadac gamosakvlevma pirma, signalis 
mixedviT, sxvadasxva moZraobiTi reaqcia unda ganaxorcielos. fsiqo-
motoruli reaqciebis ganxorcielebaSi monawileobs aramxolod war-
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mosaxva, warmodgena, mexsiereba, aramed iseTi fsiqikuri formebic, 
rogoricaa saazrovno operaciebi.

samuSaos mizani:

„arCevis“ reaqciis drois gazomva adamianSi.

samuSaosTvis aucilebelia:

Tanmimdevruli reaqciebis sazomi aparatis kompleqti Rilakebi-
ani 2 pultiT (marjvena da marcxena xelisaTvis). sinaTlisa da bger-
iTi gamRizianeblebis misawodebeli mowyobiloba. kvlevis obieqti _ 
adamiani.

samuSaos msvleloba

1.	 movamzadoT aparati samuSaod. gamosakvlevi piri moxerxebu-
lad davsvaT savarZelze aparatis mopirdapired da orive xelSi 
davakaoT Rilakebiani pulti; 

2.	 gamosakvlev pirs vTxovoT, rom orive xelis saCvenebuli TiTi 
modunebulad daados Rilaks da mivceT ganmarteba: „dabali tonu-
robis bgeris gagonebaze Rilaks daaWireT marcxena xeliT, maRali 
bgeris gagonebisas _ marjveniT“;

3.	 gamosakvlev pirs SemTxveviTi Tanmimdevrobis principiT mivawodoT 
bgeriTi gamRizianeblebi 20-dabali da 20-maRali tonisa, signalebs 
Soris intervaliT 3-5 wami;

4.	 yoveli gamRizianeblis miwodebisas davafiqsiroT fsiqomotoruli 
reaqciis dro;

5.	 SevadginoT cdis oqmi;
6.	 gavaanalizoT sxvadasxva gamosakvlevi piris fsiqomotoruli reaq-

ciis dro da Secdomebis xasiaTi;
7.	 avxsnaT „SerCevis“ reaqciis meqanizmi.

samuSao XII.3. yuradRebis gadatanis unaris gamokvleva 
sasargeblo informaciis aqtiuri arCevis pirobebSi 

yuradRebaSi igulisxmeba fsiqikuri moqmedebis warmarTva, misi 
gamaxvileba adamianisaTvis mniSvnelovan obieqtebze. yuradRebis 
aqtivobas arCeviTi xasiaTi aqvs. yuradRebis gadatanas uwodeben 
adamianis erTi saxis saqmianobidan meoreze Cqari gadarTvis unars, 
erTi obieqtidan meoreze yuradRebis Segnebulad da gaazrebulad 
gadatanas.

yuradRebis gadatanis siswrafe sxvadasxva adamianSi gansxvavebu-
lia, rasac didi mniSvneloba eniWeba profesiuli kadrebis SerCevisas 
iseT samsaxurebSi, romlebic yuradRebis Cqar gadatanas moiTxovs.
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samuSaos mizani:

yuradRebis gadatanis unaris gamokvleva adamianisaTvis sasarge-
blo informaciis aqtiuri arCevis pirobebSi.

samuSaosTvis aucilebelia:

49 kvadratad dayofili metaluri cifruli cxrili, romlis kvad-
ratebSi SemTxveviTi kombinaciiT Cawerilia cifrebi Savi feriT (1-dan 
25-mde) da wiTeli feriT (1-dan 24-mde) (sur. 71). metaluri cxrili 
eleqtrosadeniT SeerTebulia erTarxian Camwer xelsawyosTan (am eqs-
perimentisTvis SesaZlebelia gamoviyenoT Tanamedrove kompiuteri 
saTanado cifruli cxriliT da Cxiris nacvlad e. w. `mausiT~ an sen-
soruli ekrani da sakontaqto Cxiri). kvlevis obieqti _ adamiani.

sur. 71. metaluri cxrili sasargeblo informaciis aqtiuri arCevis pirobebSi 

adamianis yuradRebis gadatanis unaris gamosakvlevad.

7 4 10 6 22 24 12
17 13 19 8 2 16 19
11 1 20 15 21 23 3
9 6 17 5 18 12 24
14 25 13 9 20 1 7
21 3 23 8 15 14 18
16 5 11 2 22 4 10

 samuSaos msvleloba

gamosakvlevma pirma metalur cxrilze unda moZebnos eqsperimen-
tatoris mier dasaxelebuli cifri da daaWiros mas cxrilTan ele-
qtrulad dakavSirebuli metaluri CxiriT. Cxiris cxrilTan Sexebi-
sas ikvreba eleqtruli wredi da Sexeba, Camweri xelsawyos meSveobiT, 
diagramis lentze avtomaturad registrirdeba „pikis“ (mwvervalis) 
saxiT.
1.	 gamosakvlev pirs ganvumartoT amocana: eqsperimentatoris mier 

cifris dasaxelebisas man metalur cxrilze unda moZebnos dasaxeleb-
uli cifri da imavdroulad, metaluri CxiriT Seexos metalur cxrils: 
I seriaSi _ Sav ricxvebs matebis principiT (1-dan 25-mde), 
II seriaSi _ wiTel ricxvebs klebis principiT (24-dan 1-mde), 
III seriaSi _ ricxvi-1 -Savi, 24-wiTeli; 2-Savi, 23-wiTeli; 3-Savi, 
22-wiTeli da a.S. manam, sanam Savi da TeTri ricxvebis wyvilis jami 
25-is toli ar gaxdeba;
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2.	 me-III seria gavimeoroT orjer: pirvelad simSvidis pirobebSi, 
meored xmauriani Seferxebebis (xmamaRali saubari, kiTxvebis dasma 
gamosakvlevi pirisadmi) fonze.

3.	 SevadginoT cdis oqmi;
4.	 diagramis lentis mixedviT gavaanalizoT yoveli ricxvis povnis 

dro;
5.	 avagoT grafiki TiToeuli ricxvis povnis drois mixedviT;
6.	 SevadginoT cxrili, romelSic miTiTebuli iqneba amocanis Ses-

rulebis dro da yovel seriaSi daSvebuli Secdomebis raodenoba;
7.	 SevadaroT erTmaneTs sxvadasxva piris gamokvlevis Sedegebi.

samuSao XII.4. yuradRebis gadanawilebis  
kanonzomierebebis gamokvleva

yoveldRiur cxovrebaSi adamiani iZulebulia Tavisi yuradReba 
gadaanawilos or an ramdenime saxis saqmianobaze. erTdrulad or 
an ramdenime saqmeze yuradRebis gadanawilebis SesaZleblobas yur-
adRebis gadanawilebas uwodeben.

samuSaos mizani:

sxvadasxva saxis saqmianobaze adamianis yuradRebis gadanawilebis 
kanonzomierebebis gamokvleva.

samuSaosTvis aucilebelia:

Tanmimdevruli reaqciebis sazomi aparatis kompleqti Rilakebiani 
pultiT. sinaTlisa da bgeriTi gamRizianeblebis misawodebeli mowy-
obiloba. kvlevis obieqti _ adamiani.

samuSaos msvleloba

1.	 gamosakvlev pirs SevTavazoT martivi ariTmetikuli amocanis 
amoxsna;

2.	 amocanis amoxsnis periodSi gamosakvlev pirs gamovumuSaoT piro-
biTmamoZravebeli refleqsi igive xerxiT, romelic aRwerilia 
samuSao XI.4.1.-Si;

3.	 aRvricxoT mamoZravebeli reaqciis latenturi periodi da xan-
grZlivoba da daSvebuli Secdomebis raodenoba.

4.	 SevadginoT cdis oqmi;
5.	 gavakeToT daskvnebi ori saxis moqmedebis erTdroulad Sesrulebis 

meqanizmebis Sesaxeb;
6.	 SevadaroT mamoZravebeli reqciebis saSualo latenturi periodi 

samuSao XI.4.1.-Si miRebul Sedegebs.
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samuSao XII.5. xanmokle mexsierebis gamokvleva. 
myisieri daxsomebis moculobis gansazRvra

mexsierebaSi gaerTianebulia informaciis fiqsaciis (konsolida-
cia, kvalis gamyareba), retenciisa (Senaxva) da reproduqciis (kvlavwar-
moeba, gamoZaxeba, amokiTxva) procesi. ganasxvaveben xanmokle da xan-
grZliv mexsierebas. xanmokle mexsierebaSi igulisxmeba informaciis 
Senaxva misi dauyovnebeli gamoZaxebis mizniT.

samuSaos mizani:

adamianis myisieri daxsomebis moculobis gansazRvra.

samuSaosTvis aucilebelia:

winaswar momzadebuli cifrebis 7 rigi, romlebic Seicavs Tanmim-
devrulad ganlagebul 4, 5, 6, 7, 8, 9 da 10 elements. kvlevis obieqti 
_ adamiani.

samuSaos msvleloba

1.	 gamosakvlev pirs mivceT instruqcia: “usmineT yuradRebiT! Tqven 
mogecemaT ramdenime cifri, romlebic unda daimaxsovroT. Semdeg 
oqmis rveulSi CawereT cifrebi, romlebsac daimaxsovrebT, imave 
TanmimdevrobiT, romliTac Tqven warmogidgines. Caweras daiwyebT 
maSin, roca mogecemaT brZaneba: „CawereT!““;

2.	 xmamaRla, garkveviT, TiTojer rigrigobiT wavikiTxoT yvela rigi. 
wakiTxvas viwyebT mokle rigidan;

3.	 TiToeuli rigis wakiTxvidan 2-3 wamis Semdeg vaZlevT brZanebas: 
„CaiwereT!“

4.	 gamosakvlevi piri winaswar momzadebul oqmis rveulSi iwers misgan 
mosmenili rigis im elementebs, romlebic daimaxsovra, imave Tan-
mimdevrobiT, romliTac waukiTxes;

5.	 saimedo monacemebis misaRebad, cda CavataroT 4-jer da yovel 
jerze wavikiTxoT yvela anu Svidive rigi, miuxedavad gamosakvlevi 
piris mier TiToeuli rigis daxsomebaSi miRebuli Sedegebisa;

6.	 yvela seriis Sedegi SevadaroT gamosakvlevi pirisTvis Cven mier 
wardgenil masalas da aRvniSnoT sworad warmosaxuli rigebi;

7.	 gavaanalizoT miRebuli Sedegebi da gavaanalizoT myisieri dax-
somebis moculoba.
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samuSao XII.6. gaazrebuli daxsomebis  
(azrebis daxsomebis) moculobis gansazRvra

yvela fsiqikuri procesi dakavSirebulia erTmaneTTan. xangrZlivi 
mexsiereba gulisxmobs sasargeblo informaciis gadarCevasa da xan-
grZlivi droiT Senaxvas, momavalSi misi kvlav gamoZaxebis (reproduq-
ciis) mizniT. am procesSi uSualod aRqmis garda monawileobs war-
modgena, warmosaxva, azrovneba. gaazrebuli (garkveuli azrisa Tu 
azrebis) daxsomeba dafuZnebulia sagnis yvelaze arsebiTi mxareebis 
gamomsaxvel gavrcobil da sistematizebul asociaciebze. gaazrebuli 
daxsomebis dros damyarebuli azrobrivi kavSirebi warmoadgens aso-
ciaciebs, romlebic gaerTianebuli da gavrcobilia jgufebad da kom-
pleqsebad sityvebis meSveobiT. gansxvavebiT meqanikuri daxsomebisa-
gan, romelic dafuZnebulia movlenis upiratesad garegani Tanmimdev-
robis amsaxvel erTeul droebiT kavSirebze, gaazrebuli daxsomeba 
ufro produqtiulia, radgan emyareba adamianis warsul gamocdile-
baSi warmoqmnil droebiTi kavSirebis sistemas, maSin, roca meqanikur 
daxsomebas aseTi dasayrdeni ar aqvs.

samuSaos mizani:

adamianis gaazrebuli daxsomebis moculobis gansazRvra.

samuSaosTvis aucilebelia:

winaswar momzadebuli 18 met-naklebad ganyenebuli cneba, rogori-
caa: „gemrieli vaxSami“, „mxiaruli dResaswauli“, „mwuxareba“, „mego-
broba“ da a. S. kvlevis obieqti _ adamiani.

samuSaos msvleloba

1.	 gamosakvlev pirs ganvumartoT: „ Tqven warmogidgenen rig cnebebs. 
maT ukeT dasamaxsovreblad furcelze gaakeTeT rame Canaxati an 
niSani, magram ara sityvebi da amiT daafiqsireT is asociaciebi, 
romlebic am cnebebma TqvenSi gamoiwvia. roca Tqven mogTxovT am 
cnebebis gameorebas, maT gasameoreblad Tqven gamoiyenebT Tqvens 
Canaxatebs. SeecadeT, zustad gaimeoroT Cven mier TqvenTvis ward-
genili cnebebi.“

2.	 xmamaRla da gamokveTilad mxolod erTxel wavikiTxoT 18 cneba 
iseTi intervaliT, romelic sakmarisi iqneba gamosakvlevi piris 
mier Canaxatebis gasakeTeblad;

3.	 30-60 wuTis Semdeg gamosakvlev pirs vTxovoT, rom yoveli Tavisi 
Canaxatis qveS miaweros 18-ive cneba.

4.	 SevadginoT cdis oqmi;
5.	 gavaanalizoT Secdomebis raodenoba;
6.	 SevadaroT erTmaneTs sxvadasxva gamokvleuli piris Sedegebi.
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samuSao XII.7. azrovebis procesis xangrZlivobis gamokvleva 
sxvadasxva sirTulis ariTmetikuli amocanis amoxsnisas

samuSaos mizani:

adamianis azrovebis procesis xangrZlivobis gamokvleva sxvadasxva 
sirTulis ariTmetikuli amocanis amoxsnisas.

samuSaosTvis aucilebelia:

radiorefleqsometri, laringofoni eqsperimentatorisaTvis, 
laringofoni gamosakvlevi pirisaTvis. kvlevis obieqti _ adamiani.

samuSaos msvleloba

1.	 eqsperimentatori da gamosakvlevi piri wesisamebr daimagrebs 
laringofons;

2.	 eqsperimentatoris laringofoni SevaerToT budesTan „laring-I“, 
gamosakvlevi piris laringofoni ki _ budesTan „laring-II“;

3.	 gadamrTveli _ „varianti“ davayenoT mdgomareobaze _ 3;
4.	 damTvleli sqema avtomaturad CairTveba eqsperimentatoris sityv-

ieri signalis dasrulebisas da gamoirTveba gamosakvlevi piris 
mier pirvelive bgeris warmoTqmisas;

5.	 eqsperimentatori gamosakvlev pirs sTavazobs, rom amoxsnas 
sxvadasxva sirTulis ariTmetikuli amocanebi.

6.	 SevadginoT cdis oqmi;
7.	  gavaanalizoT sxvadasxva sirTulis ariTmetikuli amocanis amox-

snisas gamosakvlevi piris mier azrovnebis procesze daxarjuli 
dro;

8.	 SevadginoT sxvadasxva gamosakvlevi piris gamokvlevis Sedegad 
miRebuli monacemebi.

Tema XII.8. adamianis fsiqikuri moqmedebis Sefaseba 
eleqtroencefalogramis maCveneblebis mixedviT

samuSao XII.8.1. adamianis fsiqikuri moqmedebis
aqtivaciis donis gansazRvra eleqtroencefalogramis 

maCveneblebis mixedviT

adamianis nebismieri saxis moqmedebis sarealizaciod aucilebe-
lia fsiqikuri aqtivobis garkveuli foni, romlis monawileobiT es 
moqmedeba SeiZleba mimdinareobdes Zalian warmatebulad, naklebad 
warmatebulad an SesaZlebelia sruliad SeuZlebeli gaxdes misi 
realizacia. gamoyofen didi naxevarsferoebis qerqis aqtivobis ram-
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denie dones: Zili, gaRviZeba (difuzuri RviZili), yuradReba (aqti-
uri RviZili), emociebi (agzneba). qerqis am sxvadasxva funqciur mdgo-
mareobas eeg registraciisas garkveuli gamosaxuleba Seesabameba, 
romlisTvisac damaxasiaTebelia rxevebis sixSirisa da amplitudis 
specifikuri cvlilebebi.

samuSaos mizani:

sxvadasxva fiziologiur pirobebSi adamianis fsiqikuri moqmedebis 
aqtivaciis donis gansazRvra eleqtroencefalogramis maCveneblebis 
mixedviT. 

samuSaosTvis aucilebelia:

ekranirebuli kamera, eleqtroencefalograma, eleqtrodebiani 
Slemi, fotofonostimulatori. kvlevis obieqti _ adamiani.

samuSaos msvleloba

1.	 gamosakvlevi piri SeviyvanoT ekranirebul oTaxSi, davsvaT savar-
Zelze da Tavze davaxuroT eleqtrodebiani Slemi eeg-is Casawerad;

2.	 gamomyvani eleqtrodebi davayenoT Sublis, Txemisa da kefis wilze;
3.	 gamosakvlev pirs vTxovoT, rom daxuWos Tvalebi, moadunos kun-

Tebi da daviwyoT fonuri eeg-is Cawera;
4.	 eeg-is Caweris dawyebidan 1-2 wuTis Semdeg, roca ritmi gamoi-

kveTeba, gamosakvlev pirs mivawodoT sinaTlisa da bgeriTi gamRiz-
ianebeli. am dros SeiniSneba saorientacio reaqcia, romelic eeg-ze 
vlindeba fonuri aqtivobis desinqronizaciis saxiT;

5.	 Semdeg, ramdenime wuTis ganmavlobaSi, gamosakvlevi piri mSvidad 
vamyofoT bnel oTaxSi, daxuWuli TvalebiT da ganvagrZoT eeg 
Cawera. am dros SeiniSneba eeg fonuri aqtivobis Seneleba da e.w. 
„Zilis xazebis“ warmoSoba.

6.	 SevadginoT cdis oqmi;
7.	 eeg-ze daviTvaloT rxevebis sixSire da amplituda Semdegi 

mdgomareobebisaTvis:
a) mSvidi sifxizlis mdgomareobis ZiriTadi fonuri aqtivoba;
b) yuradRebis gamaxvileba;
g) Tvlemis mdgomareoba;

8.	 avxsnaT eeg-is cvlilebebi.

samuSao XII.8.2. adamianis aqtiuri gonebrivi moqmedebis 
gamovlena eleqtroencefalogramaze

samuSaos mizani:

adamianis aqtiuri gonebrivi moqmedebis gamovlena eleqtroen
cefalogramaze.
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samuSaosTvis aucilebelia:

ekranirebuli kamera, eleqtroencefalograma, eleqtrodebiani 
Slemi. kvlevis obieqti _ adamiani.

samuSaos msvleloba

1.	 gamosakvlevi piri SeviyvanoT ekranirebul oTaxSi, davsvaT savar-
Zelze da Tavze davaxuroT eleqtrodebiani Slemi eeg-is Casawerad;

2.	 gamomyvani eleqtrodebi davayenoT Sublis, Txemisa da kefis wilze;
3.	 gamosakvlev pirs vTxovoT, rom daxuWos Tvalebi, moadunos kun-

Tebi da CaviweroT fonuri eeg;
4.	 Semdeg gamosacdel pirs SevTavazoT ariTmetikuli amocanebis an 

sxva nebismieri tipis sxvadasxva sirTulis amocanebis amoxsna. am 
amocanebs Soris aris erTi iseTi amocana, romlis amoxsna, erTi 
SexedviT, advilia, magram sinamdvileSi amoxsna ar aqvs an Zneli 
amosaxsnelia;

5.	 gamosakvlevi piris mier araswori pasuxebis gacemisas, mas yovel 
jerze veubnebiT, rom misi pasuxi ar aris swori;

6.	 eeg CaviweroT rogorc advili aseve, Zneli amocanebis amoxsnis 
dros. SevadginoT cdis oqmi;

7.	 gavaanalizoT cvlilebebi eeg-ze da erTmaneTs SevadaroT sxvadasxva 
sirTulis amocanis amoxsnis dros Cawerili eleqtroencefalogramebi;

8.	 SevadaroT sxvadasxva sirTulis amocanis amoxsnaze daxarjuli dro;
9.	 aRvniSnoT eeg-is cvlilebebi, romlebic gamoisaxa Zneli amocanebis 

amoxsnis dros warmoSobili emociuri daZabulobis Sedegad.

samuSao XII.9. adamianis emociuri maCveneblebis  
gamokvleva eleqtroencefalogramis  

maCveneblebis mixedviT

emociaSi igulisxmeba adamianis damokidebuleba misTvis mniS-
vnelovani obieqtebis mimarT. adamianis mTel saqmianobas Tan axlavs 
dadebiTi an uaryofiTi emocia, romelic sxvadasxva faqtoris zemo-
qmedebis sapasuxod warmoiSoba. zemoqmedi faqtori iwvevs konkre-
tuli adamianisaTvis misi mniSvnelobis Sesatyvis emociur reaqcias 
_ Zliers an susts. zemoqmedi faqtori SeiZleba iyos sityva, nivTi, 
adamiani, calkeuli situacebi an mogonebebi maTze, warmosaxvebi, war-
modgenili situaciebi da sxva. amasTan, erTi da igive emociam an sity-
vam SeiZleba sxvadasxva adamianSi gansxvavebuuli emocia gamoiwvios: 
erTSi _ dadebiTi, meoreSi _ uaryofiTi, mesameSi ki _ saerTod ar 
gamoiwvios araviTari emocia, Tu zemoqmed faqtors am adamianisTvis 
araviTari individualuri mniSvneloba ar aqvs.
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samuSaos mizani:

adamianis emociuri maCveneblebis gamokvleva eleqtroencefalo-
gramis maCveneblebis mixedviT.

samuSaosTvis aucilebelia:

ekranirebuli kamera, eleqtroencefalograma, eleqtrodebiani 
Slemi, fotofonostimulatori. kvlevis obieqti _ studenti.

samuSaos msvleloba

1.	 gamosakvlevi piri SeviyvanoT ekranirebul oTaxSi, davsvaT savar-
Zelze da Tavze davaxuroT eleqtrodebiani Slemi eeg-is Casawerad;

2.	 gamomyvani eleqtrodebi davayenoT Sublis, Txemisa da kefis wilze;
3.	 gamosakvlevi piri vamyofoT bnel oTaxSi, daxuWuli TvalebiT;
4.	 daviwyoT fonuri eeg-is Cawera;
5.	 eeg-is Caweris dawyebidan 2-3 wuTis Semdeg, roca ritmi gamoi-

kveTeba, Tanabari mSvidi xmiT warmovTqvaT calkeuli neitraluri 
sityvebi 1-2 wamis intervaliT. sityvebis warmoTqmisas maTSi, aseve 
mSvidi da Tanabari xmiT, gavurioT yoveli studentisaTvis emociu-
rad metad mniSvnelovani sityvebi: „gamocda“, „Sefaseba“, „cudi“, 
„ver Caabara“, „CaiWra“ da misTanebi;

6.	 davakvirdeT gamosakvlevi piris eleqtroencefalogramul reaqcias.
7.	 SevadginoT cdis oqmi;
8.	 aRvniSnoT sityvebi, romlebmac gamoiwvies eeg-is fonuri aqtivobis 

desinqronizacia;
9.	 eeg cvlilebebis xasiaTis mixedviT gavarkvioT, Tu romeli sit

yvebi aRmoCnda emociurad mniSvnelovani mocemuli gamosakvlevi 
pirisaTvis.
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Sesrulebuli samuSaos oqmis Sedgenis wesi 

(protokoluri gaformeba)

laboratoriuli samuSaos gaformeba laboratoriuli samuSaos 
iseTive mniSvnelovani nawilia, rogoric eqsperimentis dayeneba. 
yoveli Sesrulebuli amocanis gaformeba ganyofilebebis ganlagebis 
Tanmimdevrobis mixedviT mogvagonebs eqsperimentul statias fizio-
logiaSi. amocanis dasaxelebis Semdeg mohyavT mokle Teoriuli 
Sesavali. statiisgan gansxvavebiT, gaformebis SesavalSi ganmar-
taven im mcnebebs, obieqtis Tvisebebs an kategoriebs, romlebsac 
amoacanaSi gamoikvleven. mokled da Tanamedrove doneze gadmosce-
men mocemul problemas an amocanaSi dasmul kiTxvas. Teoriuli Ses-
avlis bolos Camoayalibeben amocanis mizans.

meore ganyofilebaa „meTodika“, romelSic aRweren preparatis 
momzadebas (Tu es pirvelad xdeba), xazaven danadgaris struqtu-
rul sqemas an ganaTavseben Sesabamis fotosuraTs, mohyavT gaRiz-
ianebis parametrebi, romlebic aucilebelia am samuSaos Sesrulebi-
saTvis, CamoTvlian cdaSi gamoyenebuli xsnarebisa da nivTierebebis 
koncentracias. Cveulebriv, amave ganyofilebaSi aRweren samuSaos 
msvlelobas.

me-3 da me-4 ganyofileba, Sesabamisad, „miRebuli Sedegebi“ da 
„Sedegebis ganxilva“, metwilad, mkveTrad ar imijneba erTimeoris-
gan, vinaidan damwerisTvis da wamkiTxvelisTvisac ufro mosaxerxebe-
lia, roca warmodgenili Sedegebi iqve ganixileba (Tumca, gamijnavs 
Tu ara am or ganyofilebas erTmaneTisgan, es eqsperimentatoris 
„gemovnebis“ sakiTxia). am ganyofilebebSi moaqvT miRebuli Sedegebis 
mrudebi, cxrilebi, eqsperimentuli masalis safuZvelze agebuli 
grafikebi da diagramebi. axdenen monacemebis statistikur damuSave-
bas, miRebuli Sedegebis sarwmunoebis dasamtkiceblad. ganmartaven 
cdis dros miRebul ZiriTad fenomenebs da SemCneul saintereso 
gadaxrebs. yuradRebas amaxvileben gamoyenebuli mTodebis SesaZle-
blobebze, kritikulad gansjian maTi gamoyenebis sazRvrebs.

protokolis bolo ganyofilebas warmoadgens „daskvna“. daskvna 
unda iyos konkretuli da Seicavdes eqsperimentuli monacemebis 
ganxilvisas miRebul ZiriTad cifrul masalas. 
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usafrTxoebis wesi 

eleqtrobasTan da eleqtroxelsawyoebiT muSaobisas

eleqtromowyobilobasTan da leqtroxelsawyoebiT muSaobisas Sesa-
Zlebelia adamianma miiRos eleqtrodeniT dazianeba, gaCndes xanZari. amis 
mizezi SeiZleba iyos:

1. muSaoba gaumarTavi eleqtromowyobilobis pirobebSi;
2. eleqtroxelsawyoebis damiwebis ararseboba;
3. eleqtroxelsawyoebis gamoyenebis wesebis darRveva;
4. denis gamtar elmentebTan xeliT an metaluri sagniT Sexeba;
eleqtromowyobilobis an eleqtroxelsawyos gaumarTaobis SemCnevis

Tanave es unda ecnobos profesors. eleqtromowyobilobasTan an eleq-
troxelsawyoTi muSaobisas mkacrad ikrZaleba: 

1. Zabvis arsebobis gasinjva TiTiT da Sexeba dengamtari saganiT;
2. muSaoba daumiwebel eleqtroxelsawyosTan, Tu es akrZalulia am 

xelsawyos instruqciiT;
3. gaumarTavi eleqtromowyobilobiT da eleqtroxelsawyoTi sargebloba;
4. Zabvis qveS eleqtruli sqemis datoveba meTvalyureobis gareSe.

moqmedeba xanZris warmoSobisas
cecxlis naperwklebis gaCenisas aucileblad unda gamoirTos Zabva, gamo-

Zaxebul iqnes daxmareba da daiwyos cecxlis Caqroba cecxlCamqrobi qafiT.
tansacmelze cecxlis mokidebis SemTxvevaSi ar SeiZleba oTaxSi sir-

bili. saWiroa saswrafod movixuroT qeCis sabani, xalaTi da a. S. haeris 
nakadis Sesamcireblad.

pirveladi samedicino daxmarebis zogadi wesi
pirveladi samedicino daxmareba dazaralebulebs unda gaewioT dauy-

ovnebliv da sworad. amazea damokidebuli travmebis, damwvrobebis da 
mowamlvis Sedegebi.

Tu eleqtrodeniT miRebuliqna seriozuli travma, damwvroba, aucile-
blad unda iqnes gamoZaxebuli saswrafo samedicino daxmareba. msubuqi 
dazianebisas pirveladi daxmarebis miRebis Semdeg dazaralebulebi gada-
hyavT samedicino dawesebulebaSi. 

unda gvaxsovdes, rom denis moqmedebis qveS myofi adamianisTvis dax-
marebis gawevisas, ar SeiZleba misi Sexeba SiSveli xelebiT. pirvelyov-
lisa, unda gamoirTos danadgari, xelsawyo, romelsac dazaralebuli 
exeba. Tu SeuZlebelia mTeli danadgaris gamorTva, aucilebelia dazara-
lebuli moSorebul iqnes denis gamtari nawilebisgan joxebis, dafebis da 
sxva mSrali sagnebis gamoyenebiT, romlebic dens ar atarebs, an gadaiWras 
sadenebi mSrali saxeluris mqone najaxiT.

miniT gamowveuli Wrilobebi jer unda gaTavisufldes natexebisa 
da WuWyisagan, Semdeg unda movbanoT wyalbadis zeJangis xsnariT. unda 
wavusvaT iodi da SevaxvioT.

Termuli damwvrobis SemTxvevaSi damwvar adgilze adeben spirtis 
safenebs, Semdeg wausvamen malamos.

mJaviT (garda koncentrirebuli H2SO4-isa) damwvrobis SemTxvevaSi 
dazianebuli adgili unda Camoibanos gamdinare wyliT da Semdeg daidos 
sasmeli sodis xsnaris safeni.

koncentrirebuli H2SO4-iT damwvrobisas damwvrobis adgili jer frTx-
ilad moiwmindos bambiT an CvriT, Semdeg Camoibanos gamdinare wyliT da 
amis Semdeg daidos sasmeli sodis xsnaris safenebi.

yvela SemTxvevaSi unda iqnes gamoZaxebuli morige laboranti an profesori.
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