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Sesavali

termini reabilitacia warmoiSva laTinuridan ability –
unari, reabilitation – aRdgena. 

samedicino terminologiis enciklopediur leqsikonSi 
(1984 w.) termini reabilitacia ganmartebulia rogorc 
`samedicino, pedagogiuri da socialur RonisZiebaTa kom-
pleqsi, mimarTuli organizmis darRveuli funqciis anu 
fizikuri mdgomareobis aRsadgenad~. aqedan gamomdinare, 
Sromisunarianobis gasaumjobeseblad da socialuri integ-
raciisaTvis. 

socialuri integracia warmoadgens socialur subieq-
tTa – individi da sazogadoeba – ormxriv, Semxvedr, urTi-
erT damaaxlovebel process. 

amdenad, reabilitaciis procesi mowodebulia adamianis 
bunebrivi resursebis da fsiqologiuri SesaZleblobebis 
gaTvaliswinebiT, racionalurad organizebuli samoZrao 
aqtivobis saSulebiT moaxdinos organizmis fizikuri 
mdgomareobis aRdgena, daubrunos pirovnebas srulfasovani 
cxovrebis, TviTgamovlinebis, socialuri aqtivobis da 
sazogadoebaSi integraciis unari. 

nebismieri asakis, sqesisa da profesiis adamianis orga-
nizmis cxovelmyofeloba ganisazRvreba im morfologiuri 
da funqciuri TvisebebiT, romlebic man miiRo winaprisagan 
(genotipi), an gamoimuSava ontogenezSi garemosTan urTier-
Tobis Sedegad (fenotipi).

TvisebaTa am ori jgufis (genotipisa da fenotipis) 
sumarul gamovlinebas (neiro-fsiqologiuri moqmedebis, fi-
zikuri Zalisa da amtanobis, morfologiuri da funqciuri 
maCveneblebis saxiT) ewodeba organizmis fizikuri mdgo-
mareoba.

fizikuri mdgomareobis reabilitaciis procesSi gansa-
kuTrebuli mniSvneloba eniWeba moZraobas, rogorc orga-
nizmis yvela struqturul erTeulze zemoqmedebis saSua-
lebas, anu sxeulis motoruli funqcia safuZvlad edeba 
homeostazis aRdgenis process. 

moZraobis, rogorc samoZrao aparatis funqcionirebis 
Sedegis gaanalizeba, meqanikis kanonebis poziciidan, avlens 
samoZrao aparatis Taviseburebebs, adasturebs kunTuri 
muSaobis mniSvnelobas fizikuri mdgomareobis reabilita-
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ciis procesSi.  
samoZrao aqtivobis zemoqmedeba darRveuli homeostazis 

aRdgenis procesze efuZneba samoZrao da vegetaciuri 
funqciebis urTierTkavSirs; am urTierTobaSi ki wamyvani 
roli eniWeba nervul sistemas, kerZod, ZiriTadad qerqul 
procesebs – aRgznebas da Sekavebas, maT koncetracias da 
iradiacias, maT urTierT da Tanmimdevrul induqcias. 

fizikuri datvirTvebis moqmedebiT organizmSi warmoq-
mnili yvela cvlileba mimdinareobs centraluri nervuli 
sistemis mier regulaciis da kontrolis qveS; magram 
regularulad warmoebuli fizikuri datvirTvebic, Tavis 
mxriv, zegavlenas axdenen rogor c.n.s.-ze, aseve vegetatiur 
nervul sistemaze: 

didi tvinis naxevarsferoebis qerqSi yoveli axali, 
sistematiurad warmoebuli moZraobebis Sedegad, yalibdeba 
Sesabamisi dinamiuri stereotipi, rac aadvilebs nervuli 
sistemis Semdgom muSaobas da ekonomiurs xdis mas. qerquli 
stereotipis dinamiuroba, organizmis sapasuxo reaqciis 
Sesatyvisi cvalebadoba Sinagan da garegan gamRizianeb-
lebze ganpirobebulia nervuli sistemis maRali plastiu-
robiT. sworad SerCeuli dozirebuli fizikuri datvir-
Tvebis zemoqmedebis procesi zrdis nervuli sistemis 
plastikurobas, ris Sedegadac icvleba adamianis umaRlesi 
nervuli moqmedebis xarisxic: igi xdeba ufro gawonas-
worebuli, Zlieri da moZravi. 

normirebuli samoZrao aqtivoba gavlenas axdens vegeta-
tiur nervul sistemazec. kerZod, mosvenebis mdgomareobaSi 
organizmisaTvis damaxasiaTebeli parasimpaTikuri tonusi 
izrdeba, rac mniSvnelovnad xels uwyobs reabilitaciis 
process. 

amrigad, fizikuri datvirTvebis sistematiuri da normi-
rebuli zemoqmedebis qveS yalibdeba optimaluri funqci-
onaluri urTierTkavSiri centralur nervul sistemas, 
Sinagan organoebsa da sayrden-mamoZravebel aparats Soris, 
rac reabilitaciis morfo-funqciuri da aqedan gamomdinare 
adaptaciis procesebis safuZvelia. es ukanaskneli, ki 
TavisTavad iwvevs homeostazis aRdgenas, Sromisunarianobis 
gazrdas, socialuri reabilitacias da integracias. 

yovelive zemoT Tqmulidan gamomdinare, saxelmZRva-
neloSi ganixileba: 
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adamianis organizmis ganviTareba da Camoyalibeba; 
biologiuri da socialuri faqtorebis gavlena adamianis 
zrda-ganviTarebis procesebze; struqturisa da funqciis 
urTierTdamokidebuleba; organizmisa da garemo pirobebis 
urTierTqmedeba. adamianis organizmSi organoebis, organo-
Ta sistemebis da aparatebis urTierTdaqvemdebareba da 
funqcionaluri urTierTSeTanxmeba moZraobiTi qmedebebis 
Sesrulebis procesSi (igulisxmeba rogorc martivi, aseve 
rTuli moZraobebi).

agreTve aRwerilia adaptaciur-reabilitaciuri proce-
sebis morfologiuri safuZvlebi, kerZod organizmis 
zrdisa da ganviTarebis kanonzomierebebi; konstituciona-
luri tipologiebi, sqesobrivi dimorfizmis morfologiuri 
gamovlineba, adaptaciisa da reabilitaciis morfologiuri 
aspeqtebi da zogadi kanonzomierebebi. 

ganxilulia adamianis mdebareobisa da moZraobis anato-
miuri analizi sportis zogierTi saxeobis magaliTze.

reabilitaciis morfologiuri safuZvlebis

Seswavlis istoria

am mecnierebis ganviTarebis istoria ganuyoflad 

aris dakavSirebuli asakobrivi anatomiis, konstitu-

ciuri da reabilitaciuri morfologiis Camoyalibebis 

procesTan.

adamianis moZraoba, misi saxeebi da meqanizmi didi 

xania ipyrobs mecnierTa yuradRebas. k. galenma (130-201) 

daamtkica, rom saxsrebis moZraobas awarmoeben kunTebi, 

rolebic iZabebian adamianis cnobierebis zemoqmedebiT. 

man Semoitana iseTi mcnebebi, rogorebic arian tonusi 

(kunTebis uneblie daZabva) da kunTebis antagonisturi 

jgufebi.

avicenam (abu ali ibn-sina) (980-1037) gamoikvlia, rom 

adamianis moZraoba da mdebareoba eqvemdebareba meqanikis 

kanonebs.

borelma (1608-1779) Seqmna lokomotoruli (laT. locus-
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mdebareoba, motio – moZraoba) moZraobebis sivrceSi 

gadaadgilebis klasifikacia da gamoyo sami ZiriTadi 

saxeoba: sayrdenidan akvris wesis mixedviT – siaruli, 

sirbili, xtoma; garemomcveli arisagan akvris xerxis 

mixedviT – curva; sayrdeni zedapiris mimarT awevis 

wesis mixedviT – bagirze, Wokze cocva.

XIX saukunis dasawyisSi Zmebma z. da T. veberebma 

eqsperimentalurad, sakmaod detalurad, Seiswavles 

siaruli, gansazRvres torsis daxriloba da verti-

kaluri rxevebi, nabijis sigrZe da sixSire, siarulis 

siCqaris matebis Sesabamisad ormagi yrdnobis periodis 

Semcireba.

imave saukuneSi e. mareim pnevmografiuli meTodiT 

(fexsacmelSi CamontaJebuli sahaero kamerebSi haeris 

rxevebis Cawera) gansazRvra siarulis ekonomiuri da 

Cqarosnuli saxe: siaruli daxrili nabijiT. man 

Seiswavla siarulisa da sirbilis procesebSi TiToeuli 

fexis moZraobaSi yrdnobisa da aqnevis Tanafardoba.

XIX saukunis bolos a. braunma da b. fiSerma 

gayinul gvamebze, eqsperimentulad, daadgines adamianis 

sxeulis calkeuli nawilebis fardobiTi masa da maTi

simZimis centrebis mdebareobani. am monacemebiT 

sargebloben dResac adamianis moZraobisa da mdgo-

mareobis da analizebis procesSi.

i.m. seCenovma (1901) gamoikvlia samoZrao aparatis 

`muSa~ organoebi: Zvlovani berketebis agebuleba, am 

berketebis moZraobaSi momyvani kunTovani wevebis 

adgilmdebareoba, kunTovani wevebis inercia. Seiswavla 

zeda da qveda kidurebis moZraoba; gaanaliza ra torsisa 

da kidurebis erToblivi moZraobani, SeimuSava kunTuri 

muSaobis racionaluri organizaciis meToduri reko-

mendaciebi.

n.a. bernSteinma mowafeebTan erTad gaaumjobesa 

ciklografiis meTodi, miiRo axali monacemebi loko-

mociis biodinamikis Sesaxeb. aRmoaCina lokomociis, 
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kerZod siarulis asakobrivi Taviseburebani.

reabilitologiis mecnieruli safuZvlebis Camoyali-

bebaSi did damsaxureba aqvT p.f. lesgafts da mis 

moswavleebs a.a. krasusks da e.a. kotikovas (XIX saukunis 

bolo da XX saukunis 40-iani wlebi).

XX saukuneSi m.f. ivanickim iRvawa am mimarTulebiT 

da mis mier SemuSavebuli reabilitaciuri morfologiis 

Teoriuli debulebebi dRemde rCeba am dargSi momuSave 

mkvlevarebisaTvis saxelmZRvanelod.

kvlevis meTodebi

kvlevisaTvis gamoiyeneba Semdegi meTodebi:

1. anTropometriis meTodebi anu organizmis age-

bulebis Seswavla sxeulisa da misi calkeuli nawilebis 

gazomvebis (sigrZivi, ganivi, garSemowerilobiTi, sisqiTi, 

woniTi) saSualebiT, sxeulis rgolebis proporciebisa 

da masis Sesafaseblad. 

anTropometruli gamokvlevebis Catareba iTvalis-

winebs sacdel pirTa SerCevis or wess: a) genera-

lizirebuli – gamokvleva gulisxmobs sxvadasxva asakis 

adamianTa jgufebSi erTdroulad miRebuli monacemebis 

dalagebas asakobriv jgufebad; yoveli asakobrivi 

jgufisaTvis statistikuri maCveneblebis (saSualo ariT-

metikuli sidide, saSualo kvadratuli gadaxra da sxva) 

gamoTvlas; erTmaneTTan da asakobriv standartebTan 

SedarebiT mocemuli jgufisaTvis saerTo kanonzo-

mierebebis dadgenas. 

b) individualizirebuli gamokvlevebisas erTi da 

igive pirovnebebi Seiswavlebian garkveuli drogamoS-

vebiT da miRebul monacemebs udareben erTimeores. 

g) xangrZlivi – longitudinaluri – gamokvlvebiT 

erTi da imave jgufis warmomadgenelTa zrda-ganviTa-

rebisa da organizmSi mimdinare asakobrivi cvlilebebis 
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Seswavla ufro obieqturi Sefasebis saSualebas iZleva, 

amitomac mas ufro meti upiratesoba aqvs, morfo-fun-

qcionalur niSan-TvisebaTa dinamikaSi kvlevisaTvis. 

2. anTroposkopiis meTodebiT kvlevisas gamoiyeneba 

e.w. aRwerilobiTi niSnebi, romlebic fasdeba qulebiT, 

maTTvis specialurad SemuSavebuli SkaliT. morfo-

logiaSi aTroposkopiis meTodi farTodaa gamoyenebuli 

sqesobrivi momwifebisa da biologiuri asakis sxva 

maCveneblebis SefasebisaTvis. 

3. histologiuri da histoqimiuri kvlevis meTodebSi 

igulisxmeba sinaTlis sxivuri an eleqtromikroskopiT 

organizmis mikrostruqturuli elementebis Seswavla. 

4. saxsrebSi moZraobis xarisxis gazomvisa (gonio-

metria) da kunTTa jgufebis Zalis (dinamometria) Sesas-

wavlad gamoiyeneba poligonometriisa da polidinamo-

metriis meTodebi, Sesabamisi xelsawyoebiT. 

5. kompiuteruli modelireba;

6. kompiuteruli tomografia.

asakobrivi morfologia

Seiswavlis adamianis sxeulis agebulebis im morfo-

funqciur cvlilebebs, romlebic warmoiqmnebian zrda-

ganviTarebis sxvadasxva etapze, swavlobs ontogenezis 

kanonzomierebebs da fenotipis Camoyalibebis procesSi 

genotipisa da garemos urTierTobis mniSvnelobas.

asakobriv morfologias, rogorc auqsologiis erT-

erT Semadgenel rgols, kavSiri aqvs yvela im mediko-

biologiur mecnierebebTan, romlebic ikvleven adamianis 

zrdisa da ganviTarebis process.
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asakobrivi morfologiis amocanebi

asakobrivi morfologiis ZiriTadi amocanebia:

1. organizmis zrda-ganviTarebis kanonzomierebis 

garkveva, memkvidreobiTi da garemo faqtorebis zegav-

lenis gaTvaliswinebiT. 

2. ontogenezis periodTa Soris fizikuri datvir-

TvebiT sasurveli Tvisebebis CamoyalibebisaTvis xelsay-

reli periodis gamovlena.

3. morfologiur niSanTa Soris biologiuri asakis 

ganmsazRvreli informatiuli maCveneblebis dadgena. 

4. asakobrivi periodizacia da periodTaSorisi 

gansxvavebebis gamovlena. 

5. zrda-ganviTarebis tendenciis Seswavla garkveuli 

istoriuli epoqebis mixedviT – sxvadasxva Taobis 

adamianTa biologiuri asakis monacemebis SedarebiT. 

6. asakobrivi da konstitucionaluri morfologiis 

saerTo amocanas warmoadgens adamianis fizikuri mdgo-

mareobis SefasebisaTvis sxeulis normatiuli maCveneb-

lebis SemuSaveba. 

7. asakobrivi morfologia did yuradRebas uTmobs 

ganviTarebis aqseleracias. 

8. asakobrivi morfologiis erT-erT aqtualur amo-

canas warmoadgens sxvadasxva somatotipis bavSvTa 

zrdisa da ganviTarebis gansxvavebebis gamorkveva. asa-

kobrivi morfologia bavSvebis zrda-ganviTarebaze xan-

grZlivi dakvirvebis Sedegad miRebul monacemebs, aseve 

bavSvTa da maTi mSoblebis sxeulTa zomebis urTierT 

Sedarebis maCveneblebs iyenebs sqesobrivi momwifebis 

asakis, sxeulis simaRleSi zrdisa da moZraobiTi unar-

Cvevebis potenciis prognozirebisaTvis. amas ki gansakuT-

rebiT mniSvneloba aqvs `WabukTa asakis~ sportsme-

nebisaTvis. 
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asakobrivi morfologiis klasifikacia

asakobrivi morfologia Seiswavlis Teoriul da

praqtikul sakiTxebs, iyofa – zogad da kerZo asakobriv 

morfologiad. 

zogadi asakobrivi morfologia Seiswavlis biolo-

giuri asakis integralur kriteriumebs anu somato da 

antropometrul monacemebs. rentgenoskopiur da tomo-

grafiul monacemebs, kbilebis da sqesobrivi momwifebis 

niSnebs. am kriteriumebis safuZvelze ki iqmneba asakob-

rivi periodizaciis sqemebi. 

kerZo asakobrivi morfologia gansazRvravs biolo-

giuri asakis maCvenebels sistemur, qsovilTa da ujre-

dul doneze, rasac udidesi informaciuli mniSvneloba 

aqvs da gamoiyeneba asakobrivi periodizaciis dazus-

tebisaTvis. 

ontogenezis etapebi, periodizacia,
Taviseburebani

ontogenezi anu adamianis individualuri ganviTareba 

iyofa mucladyofnis – perinataluri da dabadebis 

Semdgom – postnatalur periodebad.

asakobrivi morfologia ikvlevs ontogenezis post-

natalur periods da yofs mas sam etapad: evoluciuri, 

stabiluri, involuciuri.

evoluciuri etapi Sedgeba urTierTmonacvle ori 

procesisagan. romelTagan erTs ewodeba zrda, xolo 

meores ganviTareba.

mTlianad sxeulis, misi nawilebis an calkeuli 

organoebis masis matebas ewodeba zrda. zrdis procesis 
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morfologiur safuZvels warmoadgens ujredebis da 

ujredSorisi nivTierebis ricxobrivi an zomaSi mateba. 

rodesac ricxobrivi cvlilebebi aRweven garkveul 

zRvramde, xdeba organizmis erTi Tvisobrivi mdgo-

mareobis Secvla meore, xarisxobrivad gansxvavebuli 

mdgomareobiT, genomis Sesabamisad, anu moxdeba zrdis 

safuZvelze ganviTareba. ganviTareba aris organizmis an 

misi calkeuli nawilebis Seuqcevadi, mimarTuli, kanon-

zomieri cvlilebebi, Tvisobrivad axal mdgomareobaSi 

gadasvla. zrdisa da ganviTarebis procesebis mudmivi 

Canacvleba aris ontogenezis evoluciuri etapis morfo-

logiuri arsi, romlis Semdegac sxeuli aRwevs defi-

nitur, genetikurad determinirebul zomebs. 

stabiluri etapisaTvis damaxasiaTebeli sxeulis 

mier zrdis anu `aqtiuri~ masis dagrovebis procesis 

Sewyveta, rac zrdasrulobis miRwevis maCvenebelia.

ontogenezis am etapze sxeulis masis mateba ganpi-

robebulia mxolod cximovani komponentebis dagrovebiT 

(gansakuTrebiT kanqveSa cximovani qsovilis), rac ar 

SeiZleba ganxiluli iqnas, rogorc zrdis procesi.

involuciuri etapi aris morfologiuri cvli-

lebebiT gamowveuli funqcionaluri daqveiTebis etapi, 

rasac saboloo jamSi organizmi gadahyavs siberis 

stadiaSi, misTvis damaxasiaTebeli yvela morfo-

funqciuri TaviseburebebiT. magaliTad, xdeba sxeulis 

zomebisa da masis Semcireba. am process safuZvlad 

udevs ujredis qsovilebis gamravlebis unaris da 

sicocxlis xangrZlivobis daqveiTeba.

zrdisa da ganviTarebis kanonzomierebani

zrdisa da ganviTarebis procesisaTvis damaxasiaTe-

belia: endogenuroba, cikluroba, TandaTanobiToba, Seuq-

cevadoba, sinqronuloba. 
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endogenuroba. zrdisa da ganviTarebis procesi 

gansazRvruli aris individis memkvidreobiT, warimarTeba 

misi genomiT da garemo pirobebis zemoqmedebiT. 

cikluroba: ontogenezSi zrdis procesisaTvis dama-

xasiaTebelia aqtiuri da Senelebuli periodebis monac-

vleoba. kerZod, aqtiuri zrda dafiqsirebulia perina-

talur periodSi da postnataluri ganviTarebis pirvel 

TveebSi, naxevrad mozardulobiTi naxtomi (6-7 weli), 

mozardulobiTi anu pubertatuli naxtomi (13-14 weli). 

evoluciuri etapis danarCen moculobaSi zrdis 

procesi saSualo aqtivobiT mimdinareobs. aRsaniSnavia, 

rom zrdis procesSi masis dagroveba mkacrad gansaz-

Rvruli ciklurobiT mimdinareobs. kerZod, sigrZivi 

zomebis mateba iwvevs irgvlivi zomebis matebis Sene-

lebas da piriqiT, sigrZivi da irgvlivi zomebis monac-

vleobaze gavlenas axdens weliwadis droebic. kerZod, 

sxeulis sigrZivi zomebis mateba xdeba ZiriTadad 

zafxulSi, xolo irgvlivi – Semodgomaze.

TandaTanobiToba. adamiani Tavis individualuri 

ganviTarebis procesSi erTmaneTis miyolebiT gaivlis 

ontogenezis sxvadasxva etapebs, mkacrad gansazRvruli 

TanmimdevrobiT. normaluri cxovelmyofelobis piro-

bebSi organizms ar Seswevs unari gamotovos _ `gadaax-

tes~ romelime etaps. magaliTad: mudmivi kbilebis 

amosvlas win uswrebs sarZeve kbilebis amosvla da 

dacvla. adamiani aCerebs zrdas Tu ConCxis Zvlebma 

miaRwies genetikurad determinirebul zomebs da a.S.

Seuqcevadoba. organizmis zrda erTmxriv mimarTuli 

veqtoruli procesia, amitom organizmi Tavis ganvi-

TarebaSi ukan ver dabrundeba, ver daubrundeba vercerT 

ganvlil etaps. garemos zemoqmedebiT SesaZlebelia 

ontogenezuri procesis mxolod gaaqtiureba an droe-

biTi Seferxeba.

sinqronuloba. zrdis da ganviTarebis procesi 

sxvadasxva organoebSi da organoTa sistemebSi praqti-
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kulad Tanadroulad midis, magram mimdinareobis siCqare 

SeiZleba iyos gansxvavebuli. aseT SemTxvevaSi onto-

genezis evoluciuri etapi aris heterodinamiuri. zogjer 

ara marto procesis mimdinareobis siCqare aris gansxva-

vebuli, aramed gansxvavebulia calkeul organoebSi da 

organoTa sistemebSi heterodinamiis warmoqmnis droc. 

ontogenezuri ganviTarebis aseT saxes disharmoniuli 

ewodeba. ontogenezis disharmoniuloba gansakuTrebiT 

vlindeba ganviTarebis aqseleraciis procesSi.

zrdisa da ganviTarebis endogenuroba, cikluroba, 

Seuqcevadoba, TandaTanobiToba da sinqronuloba ganpi-

robebulia ontogenezis genetikuri determinaciiT da 

warmoadgens  memkvidruli programis fenotipur gamov-

linebas. 

asakobrivi periodizacia. wlebis, Tveebis, kvireebis 

raodenobiT gamoxatul drois monakveTs, adamianis 

dabadebidan misi ontogenezis nebismier sxva momentamde, 

asaki ewodeba. asaki gamoixateba qronologiur maCveneb-

lebze (kalendaruli anu sapasporto) dayrdnobiT da 

ganisazRvreba biologiuri maCveneblebiT. ontogenezis 

sami etapis _ evoluciuri, stabiluri da involuciuri _

farglebSi gamoyofili aris Tormeti asakobrivi jgufi:

1. axalSobilebi 10 dRemde;

2. ZuZus asakis 10 dRidan 12 Tvemde;

3. adreuli bavSvobis 1-3 weli;

4. pirveli bavSvobis 4-7 weli;

5. meore bavSvobis 8-12 wlis biWebi; 8-11 wlis 

gogonebi;

6. mozardi asakis 13-16 w. biWebi; 12-15 w. gogonebi;

7. Wabukobis asakis 17-21 w. biWebi; 16-20 w. gogonebi;

8. simwifis asakis I periodi 22-35 w. biWebi; 21-35 w. 

qalebi;
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9. simwifis asakis II periodi 36-60 w. mamakacebi; 36-55 

w. qalebi;

10. xandazmulobis asakis 61-74 w. mamakacebi; 56-74 w. 

qalebi;

11. moxucobis asaki 75-90 w. 

12. dRegrZelni 90 w. da zeviT. 

asakobriv periodizacias safuZvlad udevs dadgena 

biologiuri asakis mofrologiur kriteriumebi.

bavSvis biologiur asaks gansazRvravs misi sxeulis, 

organoTa sistemebis da calkeuli organoebis e.w. 

definitur mdgomareobasTan miaxloebis xarisxi (defi-

tiniuri mdgomareoba aris organizmis morfo-funqciuri 

simwifis periodi).

zrdasruli adamianis biologiur asaks gansazRvravs 

misi organoebis, organoTa sistemebisa da mTliani 

sxeulis daberebis morfo-funqciuri procesebisadmi

midrekilebis xarisxi.

biologiuri asakis morfologiuri maCveneblebi 

iyofa or jgufad: saerTo (integraluri) da adgilob-

rivi (lokaluri) mniSvnelobis maCveneblebi.

biologiuri asakis maCveneblebis dayofa integralur 

da lokalur maCveneblebad gamowveulia ara maTi 

morfologiuri mniSvnelobis sxvaobiT, aramed maTi 

kvlevis misawvdomobis sxvadasxvaobiT. kerZod, lokalur 

maCvenebelTa sakvlevad saWiroa individis Tanxmoba da 

rTuli laboratoriuli teqnika. kvlevis individualuri 

gegma, perioduloba, dakvirvebis vadebi da miRebuli 

Sedegebis damuSavebis meTodologiuri standartebi.

integralur-morfologiur niSan-Tvisebebs ganekuT-

vneba sxeulis zomebi, gaZvalebis Taviseburebani 

(`Zvlovani asaki~) kbilebis amoWris stadiebi da maTi 

morfologiuri mdgomareoba (`kbilis asaki~), meoradi 

sasqeso niSnebi (`sqesobrivi momwifebis asaki~).
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lokalur maxasiaTeblebSi igulisxmeba qsovilebis, 

organoebis, organoTa sistemebis da aparatebis morfo-

funqciuri mdgomareoba.

biologiuri asakis integraluri maCveneblebi

biologiuri asakis gansazRvrisas yuradReba eqceva 

Semdeg faqtorebs: kanis mdgomareobas, Tmovani safar-

velis ganviTarebis xasiaTs, qalebSi sarZeve jirkvlebis 

zomas, mamakacebSi xorxis gamoSverilobis, kunTis 

simaxviles. gaTvaliswinebuli unda iqnes kbilebis 

mdgomareobac: bavSvebSi sarZeve da mudmivi kbilebis 

amoWris etapebis Tanamimdevroba; didebSi kbilebis 

cveTis xarisxi. ConCxis rentgenografiiT bavSvebSi 

dgindeba Zvlebis gaZvalebis centrebis arseboba, an 

ararseboba, mozrdilebSi epifizaruli zonebis daxurva, 

xolo didebSi dgindeba Zvlis kompaqturi da 

Rrublisebri nivTierebis mdgomareoba, Zvlis zedapiris 

reliefi. 

dadgenilia biologiuri asakis yvela kriteriumis _ 

kanis safarveli, kbilis, Zvlovani _ SefasebiTi Skalebi 

da normatiuli cxrilebi, romlebic saSualebas iZle-

vian ganisazRvros qronologiuri (sapasporto) asaki, 

morfologiuri Taviseburebebis gaTvaliswinebiT.

kbilis asakis kriteriumi gansakuTrebiT sarwmunoa 

bavSvebsa da mozardebSi, radgan naklebad ganicdian 

garemos zemoqmedebas. 
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asakis gansazRvra kbilebiT:

sarZeve mudmivi

medialuri saWreli 6-8 Tve pirveli didi ZiriTadi 6-7 w. 

lateraluri saWreli 8-12 Tve medialuri saWreli 7-8 w.

pirveli ZiriTadi 12-16 Tve lateraluri saWreli 8-12 w. 

eSvebi 16-20 Tve I mcire ZiriTadi 9-11 w. 

meore ZiriTadi 20-30 Tve II mcire ZiriTadi 11-13 w. 

eSvebi 12-14 w. 

II didi ZiriTadi 12-13 w. 

III didi ZiriTadi 17-20 w.

zrdasruli adamianis biologiuri asakis gansaz-

RvisaTvis gansakuTrebiT zust informacias iZleva 

Zvlovani sistemis Taviseburebebis gaanalizeba.

Zvlovani asakis gansazRvrisaTvis sargebloben xelis

mtevnis rentgenogramiT, radganac sxeulis am nawilSi 

warmodgenil sxvadasxva Zvlebs gaZvalebis gansxvavebuli 

asaki axasiaTebT. kerZod, Tavdida, kaviani da samwaxnaga 

mesame wels Zvaldeba, mTvarisebri – meoTxe, navisebri –
mexuTe, trapeciuli – meeqvse, trapecoiduli – meSvide, 

xolo cercviseburi – meTormete wels. 

sxeulis zomebis asakobrivi cvlilebebi

zrdis dasrulebisas ontogenezis e.w. stabiluri 

periodidan iwyeba sxeulis totaluri zomebis (simaRle, 

wona, gulmkerdis garSemoweriloba) cvlilebebi. 51-61 

wlis asakidan xdeba sasaxsre xrtilebis cveTa, 

malTaSorisi diskoebis zomaTa Semcireba, terfis 

TaRebis gabrtyeleba da `moxucebulobis kifozis~ 

ganviTareba, rac iwvevs totaluri zomebis Semcirebas. 
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sqesobrivi momwifeba

sqesobrivi momwifeba aris individualuri ganviTa-

rebis procesSi organizmSi mimdinare morfo-funqciuri 

gardaqmnebi, romelTa Sedegad organizmi iZens STamo-

mavlobis warmoqmnis unars. sqesobrivi momwifeba 

xasiaTdeba: sxeulis zomebis wliuri namatis gazrdiT; 

sxeulis proporciebis cvlilebebiT: Seneldeba torsis 

sigrZis zrdis Senelebis paralelurad, intensiurad 

izrdeba qveda kidurebi; sqesobrivi momwifebis periodis 

dasawyisisaTvis sxeulis sigrZivi zomebis mateba 

sagrZnoblad Warbobs ganivi zomebis zrdas. 

aRsaniSnavia, rom yvela CamoTvlili cvlileba ufro 

aqtiurad mimdinareobs gogonebSi.

intensiurad mimdinareobs garegnuli sqesobrivi 

niSnebis ganviTareba. sqesobrivi momwifebis niSnebi 

gogonebSi gacilebiT mkafiodaa gamoxatuli. yalibdeba 

menstrualuri cikli.

sqesobrivi momwifeba, anu pubertuli periodi gogo-

nebSi ufro mkveTrad aris gamoxatuli, vidre vaJebSi. 

gogonebSi sqesobriv momwifebis Tvisobrivad mniSvne-

lovan maCveneblad iTvleba pirveli menstruacia. 

gogonebis sqesobrivi momwifeba. gogonebSi sqesob-

rivi momwifebis niSnebi vlindeba Semdegi Tanamimdev-

robiT: sxeulis zomebis gazrda, TeZos momrgvaleba; sar-

Zeve jirkvlebis ganviTareba, boqvenis da iRliis 

CaRrmavebis Tmovani safarveliT dafarva, pirveli 

menstruacia. 

gogonas sxeulis sigrZeSi zrdis aqtivacia e.w. 

pubertatuli naxtomi erTi wliT win uswrebs pirvel 

menstruacias, xolo kanqveSa cximovani dagroveba iwyeba 

pirveli menstruaciidan erTi wlis Semdeg. 

gogonebSi zrdis pubertatuli naxtomi ufro 

adreul asakSi iwyeba vidre vaJebSi, ris Sedegadac, 
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gogonebi ufro adre mwifdebian sqesobrivad, vidre 

vaJebi. anu sqesobrivi momwifebis yvela maCvenebeli 

gogonebSi ufro adre gamovlindeba, vidre vaJebSi. 

magaliTad, saSualo monacemebiT sigrZeSi zrdis

aqtivacia gogonebSi iwyeba 9.6±0.1 wlis asakSi, vaJebSi –
11.7±0.1 wlis asakSi. 

vaJebis sqesobrivi momwifeba. vaJebs meoradi sasqeso 

niSnebis gamovlineba aReniSnebaT Semdegi Tanmimdev-

robiT: 1. saTesleebisa da asos gadideba; 2. boqvenis 

Tmovani safarvelis warmoSoba da xmis tembris Secvla

(gardatexa); 3. sarZeve jirkvlebis kanqveS (dvrilis qveS)

1,5-20 santimetri diametris mqone droebiT Semagrebuli

moZravi warmonaqmnebis gaCena; 4. farisebri xrtilis 

konturis gamokveTa da xmis tembris mutaciis dasru-

leba. 5. zeda tuCisa da iRliis CaRrmavebis Tmis safar-

veliT dafarva da pirveli polucia – spermatozoidebis 

uneblie amofrqveva.

sasqeso niSanTa Soris pirveli _ saTeslis zomaSi 

mateba iwyeba 9 wlidan da maqsimums aRwevs 13-14 wlis 

asakSi. sasqeso organoebis zrdis aqtivaciis (1,5-2 weli) 

Semdeg iwyeba meoradi sasqeso niSnebis Camoyalibeba 

aRniSnuli TanmimdevrobiT. kerZod, Tmovani safarveliT 

boqvenze – 12 weli, zeda tuCze da iRliis fosoSi – 14 

weli, nikapze – 15 weli, sarZeve jirkvlebis Sesieba – 14 

weli, pirveli polucia – 14-18 weli. aqve unda aRiniSnos, 

rom sqesobrivi momwifebis periodi mkacrad 

individualuria, magram mainc arsebobs zogadi asakob-

rivi zRvari; mag: Tu 15-16 wlis asakSi boqveni ar aris 

dafaruli Tmovani safarveliT, saWiroa eqimis konsul-

tacia.

sqesobrivi momwifebis asakobrivi sazRvrebi 

determinirebulia genomiT. 

sainteresoa iTqvas, rom sqesobrivi momwifebis 

meoradi niSnebis ganviTarebasa da zrdis procesebis 
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intensivobas Soris arsebobs korelaciuri kavSiri: xmis 

tembris cvlilebebs win uswrebs mozardis zrdis 

aqtivacia. 

ganviTarebis aqseleracia da ontogenezis
faqtorebi

aqseleracia aris adamianis organizmis zrdisa da 

ganviTarebis aCqareba, rac iwvevs ontogenezis evoluciis 

etapebis xangrZlivobis Semcirebas. morfologiurad es 

procesi vlindeba organizmis funqciebis, maT Soris 

sayrden-mamoZravebeli aparatis funqciis daCqarebul 

`momwifebaSi~. aqseleraciis procesi aisaxeba ontoge-

nezis, rogorc perinatalur, aseve postnatalur 

periodebSi. gansakuTrebiT TvalsaCinoa es movlena 

ymawvilobis asakSi, rodesac adgili aqvs naadrevi

kbilebis amoWras da gaZvalebis procesis aqtivacias, 

sigrZivi zomebis zrdas, naadrev menstruacias da sxva.

iSviaTad gvxvdeba ganviTarebis e.w. disharmoniuli 

aqseleracia, rodesac erTi organo Tavis ganviTarebaSi 

mniSvnelovnad uswrebs meores. mag: sxeulis sigrZeSi 

daCqarebuli zrdis fonze, SeiZleba igvianebdes 

miokardis ganviTareba, rac TavisTavad iwvevs organizmis 

JangbadiT, saSeni da energetikuli nivTierebebiT 

momaragebiT Seferxebas. aseT mozardebSi zogierTi 

samoZrao funqciac ar aris saTanadod ganviTarebuli.

ganviTarebis aqseleracia aris urbanizaciisa da 

industrializaciis Sedegi. igi Zlierad aris damoki-

debuli cxovrebis socialur pirobebze da gamowveulia

garemo faqtorebis zegavleniTac. magaliTad, cximebiT 

da cilebiT mdidari sakvebis intensiuri miReba, 

samkurnalo preparatebis Warbi gamoyeneba, nervul 

sistemaze informaciuli stresis zemoqmedeba, adre 

izolirebuli adamianebis jgufebis religiuri da 

socialuri Sereva da jgufTa Soris qorwinebebi. 
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yvelaferi es iwvevs mozardTa sicocxlis unarianobis 

matebas da zrdis procesis gaaqtiurebas. 

organizmis zrdisa da ganviTarebis faqtorebi
genotipis fenotipad Camoyalibebis procesi aris sami 

faqtoris _ memkvidreobis, garemo pirobebisa da SeZenil 

niSan-TvisebaTa urTierTobis Sedegia. magram mraval-

mxriv mecnierulma kvlevebma (mag. tyupebis meTodi) 

cxadyves, rom organizmis ontogenziuri ganviTareba aris 

sami komponentis: memkvidrulis, SeZenilis da konkre-

tuli garemo pirobebis, rTuli urTierTmoqmedebis 

Sedegi. 

organizmis zrdasa da ganviTarebaze memkvidruli da 

garemo faqtorebis gavlenis kvleva xdeba tyupebis 

meTodis ori variantiT. pirvel variantSi identuri 

garemo faqtorebis zemoqmedebis pirobebSi wyvilTa 

Sinagani cvlilebebis xarisxis SedarebiT monozigotur 

da heterozigotur tyupebs Soris. aRmoCnda, rom 

Tvisebebi, romlebic gansazRvraven wyvilTa Soris 

msgavsebas, gacilebiT metia homozigotur tyupebSi, 

vidre heterozigotur tyupebSi. 

tyupebis meTodis meore varianti gulisxmobs wyvilis 

TiToeuli tyupi wevrisaTvis Seiqmnas gansxvavebuli 

garemo, kvlevis meti TvalsaCinoebisaTvis kvleva 

tardeba erT kvercxujrediani – monozigoturi tyupebis 

monawileobiT.

zrdisa da ganviTarebis faqtorebis didi wili 

genetikurad aris determinirebuli da morfologiuri 

Tvisebebis absolituri umravlesoba mTlianad ganpiro-

bebulia memkvidreobiT, magram maT fenotipur gamovli-

nebaze garemo pirobebic mniSvnelovan zegavlenas axdens, 

ra Tqma unda, reaqciis normis farglebSi. magaliTad, 

ontogenezuri ganviTarebis erT-erTi maxasiaTebeli aris 

e.w. aRnagobis tipi, romelic Tavis-TavSi moicavs Zvlovan 
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sistemas (ConCxs) da masTan dakavSirebul kunTovan 

qsovils da kanqveSa fenas: amaTgan Zvlovani sistemis 

zomebi genomiT aris determinirebuli, xolo kunTovani 

qsovilis da kanqveSa fenis Camoyalibebis procesze did 

gavlenas axdens garemo pirobebi. aqve unda aRvniSnoT, 

rom garemo pirobebis zemoqmedebis qveS cvlilebebis 

zRvari anu reaqciis norma genetikurad aris gansaz-

Rvruli.

Zvlovani sistemis asakobrivi Taviseburebani
Zvlovani qsovili Camoyalibebis procesSi ganvi-

Tarebis sam stadias gaivlis:

Zvlovani ujredebis dagroveba da arsebuli xrtilo-

vani qsovilis Zvlovani qsoviliT Canacvleba (I stadia), 

Semdeg Zvlis mier monoliTuri agebulebis SeZena da 

epifizuri xrtilebis gaqroba (II stadia), Zvlovani 

qsovilis ganleva (III stadia). I stadiaSi xrtilovani 

qsovilis Zvlovani qsoviliT Canacvleba amcirebs Zvlis 

meqanikur simtkices: Zvlis dazianeba xdeba Zvlovani da 

xrtilovani areebis sazRvarze. mag. sxivis Zvlis 

motexiloba winamxris distalur mesamedSi imdenad 

xSiria, rom orTopedebi mas motexilobis `tipiur 

adgilsac~ ki uwodeben. Zvali meqanikuri gamZleobis 

umaRles dones aRwevs mxolod ganviTarebis II stadiaSi. 

III stadiaSi tixarebis gaqroba (osteoporozi), 

kompaqturi nivTierebis gaTxeleba, Zvals ufro myifes 

anu meqanikurad susts xdis. 75-80 wlis adamianebis 

ConCxis yvelaze tipiuri dazianeba aris barZayis Zvlis 

yelis motexiloba.

ZvalTa SeerTebis asakobrivi Taviseburebani 
zrda-ganviTarebis adreul periodSi saxsar-iogovan 

aparatSi xdeba: sasaxsre zedapiris araTanabari mateba, 
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maTi hialinuri xrtiliT dafarviT dasruleba, Semaer-

Tebeli qsovilis kolagenuri komponentisa da xrti-

lovani qsovilis momateba. momdevno etapze sasaxsre 

CanTis da saxsarSiga warmonaqmnebis qsoviluri dife-

rencirebis dasrulebis Semdeg iwyeba meniskebis, dis-

kebis, nawilobriv saxsarSiga iogebisa da sasaxsre 

CanTis gaxrtilebis procesi. morfologiuri gardaqmnebi 

iwveven meqanikuri Tvisebebis Secvlas, kerZod asakTan 

erTad izrdeba saxsar-iogovani aparatis simtkice. 

paralelurad xdeba saxsarze moqmedi kunTebis morfo-

funqcionaluri cvlilebebic, Sedegad icvleba saxsarSi 

moZraobis forma da xarisxi, izrdeba moZraobis

diapazoni.

bavSvobis asakSi sasaxsre zedapirebis naklebi Sesa-

tyvisoba ganapirobebs saxsarSi moZraobis did xarisxs 

(SesaZleblobas). zrdasrulobaSi saxsris kongruentu-

lobis gazrda iwvevs moZraobis amplitudis Semcirebas. 

xandazmul asakSi sasaxsre zedapirebis kideebze ganvi-

Tarebuli Zvlovani wanazardebi (osteofitebi) aZneleben 

saxsarSi moZraobas.

kunTovani sistemis asakobrivi Taviseburebani. 
sxeulis moZraobis etapobrivi (Tavis daWera, jdoma, 

dadgoma, sirbili, siaruli) srulyofa ganapirobebs

kunTebis calkeuli jgufebis araTanabar ganviTarebas 

da gamoixateba kunTis Zalis asakobriv sxvaobaSi.

kerZod, postembrionaluri ontogenezis pirveli wlis 

bolos da meore wlis dasawyisSi, vertikaluri dgomis 

da siarulis aTvisebasTan dakavSirebiT, xdeba sxeulis 

aRniSnuli mdebareobisa da moZraobis uzrunvelmyofeli 

kunTebis daCqarebuli ganviTareba da maTi Zalis mateba, 

mogvianebiT am jgufis kunTebis ganviTareba da Zalis 

mateba Seneldeba, samagierod intensiurad ganviTardeba 

da Zalas Seimatebs kunTTa is jgufebi, romlebic pasuxs 
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ageben kidurebis moZraobaze, Semdeg gamoikveTeba manipu-

latoruli, saswavlo-SromiTi saqmianobis uzrunvel-

myofeli kunTebi. bavSvi jer swavlobs dgomas, Semdeg 

siaruls da Semdeg sirbils ConCxis muskulaturis 

ontogeneziuri ganviTarebis zogadi kanonzomierebis

gaTvaliswinebiT: rac ufro win aris wasuli kunTi Tavis 

morfologiur ganviTarebaSi, miT naklebia misi Zalis 

wliuri namati momdevno periodSi. mag. sxeulis 

vertikalur mdgomareobaSi damkavebeli kunTebi 8 wlis 

asakSi aRweven Tavis SekumSvis Zalis SesaZleblobebis 

39%-s, xolo tyupi kunTi _ 23%, amitom 8-dan 17 wlis 

CaTvliT torsis gammarTveli kunTebiT Zala izrdeba 1.5-

jer, xolo tyupi kunTebis 3-jer.

kunTis dabereba gamoixateba kunTovani boWkoebis 

diametris, fiziologiuri ganivkveTis da kunTuri Zalis 

SemcirebaSi. am cvlilebebis Tanadroulad xdeba 

SemaerTebelqsovilovani karkasis da nerv-ZarRvovani 

aparatis gadawyoba. aRniSnul asakobriv cvlilebebs 

yvelaze adre ganicdian muSaobiT naklebad datvirTuli

kunTebi. sworad normirebul fizikur datvirTvebs 

SeuZliaT droebiT SeaCeron es procesi (ra Tqma unda 

droebiT) da gaaxangrZlivos somaturi kunTovani 

sistemis maRali xarisxovani muSaobis periodi.

Sinagani organoebis ganviTarebis asakobrivi 

Taviseburebani. 
ontogenezuri ganviTarebis postnatalur periodSi 

adamianis Sinagani organoebis agebuleba icvleba im 

funqciuri gardaqmnebis Sesabamisad, rac mosdevs dedis

da nayofis daSoriSorebis process. es morfo-funqciuri 

gardaqmnebi ar mimdinareobs erTdroulad. magaliTad: 

Tormetgoja nawlavi sigrZeSi SedarebiT ufro swrafad 

izrdeba, vidre mlivi da TeZo nawlavebi. TeZo nawlavis 
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kedelSi Sejgufuli limfuri folikulebi mkveTrad 

gamoxatuli mxolod 13 wlamde aris. antenatalur da 

postnatalur periodebSi, funqciis Sesabamisad, orga-

noTa zomebi sxvadasxvaa: RviZli, rogorc sisxlmbadi 

organo embrionis saerTo masis 1/3-ia, xolo zrdasruli 

adamianis masis mxolod 1/30 nawilia.

sasunTqi sistema funqcionirebas mxolod postembri-

onalur periodSi iwyebs, Sesabamisad sasunTqi sistemis 

organoebis ganviTarebac am periodidan iwyeba, 7 wlis-

Tvis sruldeba bronqialuri xis diferencireba, xolo 

alveolebis zrda grZeldeba 24-28 wlamde.

TirkmelSi nefronebis warmoqmna dabadebidan me-20 

dRisTvis sruldeba. Tirkmlis masis Semdgomi zrda 

xorcieldeba ukve arsebuli struqturuli elementebis 

gazrdiTa da ganviTarebiT. Tirkmlis qsovilis im far-

Tobze, sadac axalSobilis TirkmelSi 50 gorgali daiT-

vleba, 7-8 Tvis bavSvis TirkmelSi ki _ 18-20 gorgalia, 

xolo zrdasrulSi _ mxolod 7-8. 

Signeulobis organoebis daberebis procesi gamoi-

xateba: masis SemcirebiT, parenqimis atrofiiT, stromis 

gaZlierebiT. zogierTi Rru organos kedlis gaTxeleba 

iwvevs kedlis gaWimvas, dagrZelebas. kunTovan garsSi 

Cndeba lorwovani garsis Tiaqrisebri gamoberilobani. 

aseTi warmonaqmnebi `cru divertikulebis~ saxiT Seim-

Cneva. magaliTad: filtvebSi xdeba alveolTaSorisi 

tixrebis gaqroba, ris Sedegadac ramdenime alveoli erT 

did alveolad erTiandeba. TirkmelebSi xdeba parenqimis 

nawilobrivi atrofia: 30-dan 80 wlebs Soris nefronebis 

sawyisi ricxvis 1/3 dan 1/2-mde qreba. aqve unda avRniSnoT, 

darCenili nefronebi morfologiurad SenarCunebuli da 

funqciurad srulyofilni arian.  

gul-sisxlZarRvTa sistemis asakobrivi Tavisebu-

rebani. 
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gulis absoluturi zomebi 15-20 wlis asakSi 12.5-jer 

aRemateba axalSobilis gulis absolutur zomebs. axal-

Sobilis gulis fardobiTi masa aris 5.86 g/kg; ZuZus 

wovisa da adreuli bavSvobis periodSi gulis far-

dobiTi masa mcirdeba 3,5 – 3,9 g/kg. ontogenezis Semdgom 

perodSi gulis fardobiTi masa imatebs da ubrundeba 

sawyis sidides. daberebis procesSi 60-70 wlamde gulis 

masa jer izrdeba marcxena parkuWis miokardis hiper-

trofiis xarjze, xolo Semdeg mcirdeba. sibereSi 

Sesuli gulisaTvis damaxasiaTebelia subepikardialuri 

cximovani qsovilis da epikardis gasqeleba, sarqvelebis 

gauxeSeba, maTi elastiurobis nawilobrivi daqveiTeba, 

aRiniSneba kunTovani boWkoebis ganivzolianobis Semci-

reba da miokardSi birTvis zomis gadideba.

dabadebis Semdgom periodSi arteriebis da venebis 

sanaTuris diametri, kedlis da misi Semqmneli calkeuli 

Sreebi ganicdian asakTan da funqciur aucileblobasTan 

Sesatyvis gardaqmnebs. magaliTad 16 wlis asakisaTvis 

TeZos saerTo arteriis kedlis SigniTa da Sua Sris 

sisqe 8-9-jer imatebs axalSobilTan SedarebiT, xolo 

laviwqveSa arteriis SigniTa Sris sisqe imave asakisaTvis 

imatebs 10-jer.

xandazmulobis asakSi arteriebis kedlis SigniTa 

Sre (intima) sqeldeba. arterialuri kalapotis tevadoba 

izrdeba ZarRvebis daklaknilobis matebis xarjze. 

venebis daberebas Tan sdevs sisxlZarRvis axlomdebare

SemaerTebeli qsovilis gamkvriveba, sarqvelebis mdeba-

reobis da venebis SeerTebis adgilebSi kedlis SigniTa 

garsis gasqeleba. kedlis deformacia da varikozuli

gafarToebebis warmoqmna.

limfuri sistema ontogenezis involuciur etapSi

ganicdis Semdeg cvlilebebs: mcirdeba limfuri 

kapilarebis Semwovi farTobi, izrdeba limfuri kvanZebis 
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zomebi, mcirdeba limfuri kvanZebis raodenoba. kedlis 

axlos kvanZebSi izrdeba SemaerTebeli qsovilis 

Semcveloba, xolo kedlis SigniTa kvanZebSi piriqiT –
mcirdeba da xdeba qsovilebis cximovani infiltracia.

nervuli sistemis asakobrivi Taviseburebani. 

dabadebis Semdeg xdeba umetesi nervuli boWkos 

mielinizacia; magaliTad: 4 Tvis asakis nayofis Tavis 

qvemo irib kunTis nervebs Soris 818 aris rbili garsiani 

boWko, axalSobilSi _ 1536-i, xolo ori wlis asakSi 

igive Tavis qvemo iribi kunTis nervebs Soris – 2454-i. 

moxucebulobis asakSi SesvlasTan erTd rbilgarsiani 

boWkoebis ricxvi iklebs, mielinis garsi irRveva, 

periferiuli nervebi sklerozirdebian, anu maTi 

Semadgeneli boWkoebis raodenoba mcirdeba, ZiriTad 

msxvil diametriani boWkoebis kvdomis gamo.

biologiuri asaki. samoZrao asaki da 
samoZrao Tvisebebi

ontogenezis mocemul asakobrivi periodSi, adamianis 

mier sxeulis bunebrivi moZraobebis srulad Sesrulebis 

xarisxi aris zrda-ganviTarebis erT-erTi qronologiuri 

maCvenebeli. ase magaliTad, postembrionaluri ganviTa-

rebis pirvel wels: bavSvi TanmimdevrobiT eufleba 

Tavis daWeras, dajdomas (daxmarebiT, Semdeg dauxma-

reblad), dgomas, siaruls da a.S. adreuli, pirveli da 

meore bavSvobis periodSi moZraobis bunebrivi saxeebis 

srulyofis xarisxi damokidebulia samoZrao Tvisebebze 

(siCqare, Zala da sxva), romelTa warmoSoba-ganviTarebas 

safuZvlad udevs samoZrao qmedebis, genetikurad deter-

minirebuli, anatomo-fiziologiuri winamZRvrebi.
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ontogenezis zrdasrulobis da xandazmulobis peri-

odSi moZraobis xarisxi sruli moculobiT damokidebu-

lia sayrden-mamoZravebeli aparatis, moZraobis uzrun-

velmyofeli da maregulirebeli sistemis samoZrao fun-

qciebis cvalebadobaze. ontogenezis aRniSnul etapze

sworad normirebuli fizikuri datvirTvebi xangrZlivad 

SeinarCuneben moZraobis srulad Sesrulebis optimalur 

xarisxs.

adamianis moZraoba xasiaTdeba ara marto Tvisobrivi, 

aramed ricxobrivi (moculobiTi) maxasiaTeblebiTac. or-

ganizmi normaluri funqcionirebisaTvis moiTxovs drois 

gansazRvrul periodSi garkveuli moculobis (raode-

nobis) moZraobebis Sesrulebas. moZraobis arasakmarisma

raodenobam (moculoba) SeiZleba gamoiwvios e.w. `moZrao-

biTi SimSili~, warmoqmnas morfo-funqcionaluri darRve-

vebi: hipokinezuri sindromi an hipokinezuri daavadeba.

moZraobis moculoba fasdeba nabijebis raodenobiT. 

vinaidan siaruli aris moZraobis universaluri forma, 

romlis SesrulebaSi monawileobas iRebs ConCxis musku-

latura mTlianad. mozardebisTvis sqesobrivi momwifebis 

periodSi aucilebelia 20-30 aTasi nabiji dRe-Ramis ga-

nmavlobaSi, magram sajaro skolis moswavleebi arc Tu 

iSviaTad akeTeben mxolod 13.6 aTas nabijs, musikaluri 

skolis – 12.2 aTasi, samxatvro skolis – 10.1 aTasi, 

maTematikuri skolis – 17.2 aTasi. aucilebelia mozardis 

moZraobis danaklisis kompensireba!

samoZrao Tvisebebi da aqedan gamomdinare samoZrao 

aqtivobac dakavSirebulni arian biologiur asakTan, 

kerZod Zalosnuri maCveneblebi da gamZleoba pirdapir-

proporciul kavSirSi arian biologiur asakTan, xolo

zrdisa da ganviTarebis biologiuri pirobebi da 

samoZrao Tvisebebis urTierTkavSiri ganpirobebulia 

maTze ontogenezis saerTo faqtorebis (memkvidreoba da 

garemo) zemoqmedebiT. 
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konstituciuri morfologia

konstituciuri morfologia Seiswavlis adamianis 

aRnagobis Taviseburebebs. aRnagoba ki aris sxeulis 

zomebis, proporciebis da masis Sedgenilobis maCve-

neblebis erTobliobiT miRebuli fenotipi.

konstituciaSi igulisxmeba organizmis morfolo-

giuri da funqcionaluri niSan-Tvisebebis erToblioba,

im Tvisebebisa, romlebic miRebulni arian memkvidreobiT 

an SeZenilni arian garemos zemoqmedebiT da romlebic 

gansazRvraven ontogenezis tempebs da garemo zemoqme-

debaze organizmis reaqtiulobas. konstitucia aris 

organizmis SedarebiT mdgradi maxasiaTebeli.

sxeulis zomebi. 

konstituciis morfologiuri asaxva aris somatotipi, 

xolo adamianis fizikuri ganviTarebis ZiriTadi konsti-

tuciuri maCveneblebi aris sxeulis zomebi. sxeulis 

zomebs Soris ganarCeven totalur (frang. total _ mTli-

anad) da parcialur (laT. pars – nawili) zomebs.

totalur zomebs miekuTvneba sxeulis sigrZe, masa 

(wona) da gul-mkerdis Rrus garSemoweriloba.

parcialuri zomebi totaluri zomebis Semadgenel 

nawilebs warmoadgenen. isini asaxaven sxeulis nawilebis 

sigrZiv, ganiv, wina – ukana, sisqobriv (kan-cximovani Sris 

nakecis sisqe) da garSemowerilobiT monacemebs. mag. 

(barZayis, kanWis, mxris da a.S.). 

iyeneben ConCxis zogierTi nawilis kuTxiT ganzomi-

lebebsac. mag. xerxemlis svetis formebis aRwerisas 

saWiro xdeba misi nadrekebis gazomva, qvedaybis Zvlis 

forma ganisazRvreba misi totebis horizontaluri sib-

rtyis mimarT mdebareobiT da a.S. 
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adamianis fizikur ganviTarebas axasiaTebs aRnagobis 

anu somatitipis saSualo maCveneblebi totaluri zomebi, 

proporciebi, masa, sqesi, asaki da fiziometruli 

monacemebi, fitvebis sasicocxlo tevadoba – f.s.t. da 

mtevnis Zala.

sxeulis proporciebis qveS igulisxmeba calkeuli 

ganzomilebebis urTierT Sefardebebi, kerZod: sigrZivi, 

ganivi, wina-ukana xazobrivi ganzomilebebi da garSemo-

werilobiTi. isini gansazRvraven sxeulis geometriul 

formas, simaRles, kunTebis ganviTarebis mdgomareobas. 

sxeulis masis SemadgenlobaSi igulisxmeba misi Sem-

qmneli komponentebis Sefardebebi: cximovani, kunTovani, 

Zvlovani masis, anda cximovani da ucximo komponentebis 

urTierTSefardebebi. 

gansakuTrebuli mniSvneloba eniWeba sxeulis masis 

cximovan komponents. misi dagroveba aris cximovani 

cvlis darRvevis Sedegi, romlis safuZvels did wil 

SemTxvevaSi, fizikuri umoqmedobiT warmoadgens. fizi-

kuri aqtivobis nebismieri forma xels uwyobs sxeulis

masis normalizacias, cximovani komponentis masis 

Semcirebas.

individis konstitucionalur-morfologiuri mdgo-

mareoba iTvaliswinebs zomebis, proporciebis, sxeulis 

masis Semadgenlobis dadgenas da mis somatotipur 

individualur variantebs gansazRvravs. 

sxeulis zomebi miiReba anTropometruli meTodebiT.

sazomi xelsawyoebi – elastiuri santimetri da sas-

wori unda iyos unificirebuli saxelmwifo estándar-

tebis Sesabamisad. 

rodesac saWiro xdeba adamianis sxeulis zomebis 

Sefaseba, mimarTaven misi maCveneblis gadaxraTa piro-

biTad sam kategoriad dayofis mcnebas: maRali, saSualo 

da dabali. 
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sxeulis agebulebis disproporciuloba miuTiTebs 

zrdis procesebis darRvevaze da mis ganmsazRvrel mize-

zebze: endokrinuli, genotipuri da sxva.

dolixomorfia – sxeuli viwro da wagrZelebuli, 

mxrebi viwro, torsi mokle, kidurebi grZeli.

mezomorfia – xelebi saSualo zomebis anu yvela 

zemoT CamoTvlili saSualo sigrZis.

braximorfia – sxeuli ganieri da mokle, mxrebi 

ganieri, torsi grZeli, kidurebi mokle.

sxeulis proporciis variantis gansazRvrisaTvis 

gamoiyeneba sxeulis calkeuli nawilebis xazobrivi 

zomebis Sefardeba sxeulis sigrZesTan. magaliTad: 

torsis fardobiTi sigrZis 

indeqsi =

torsis sigrZe
• 100%

sxeulis sigrZe

mxrebis fardobiTi siganis 

indeqsi =

mxrebis sigrZe
• 100%

sxeulis sigrZe

anTropometruli gamokvlevebis dajgufebis Sedegad 

mkvlevarebma mogvces proporciebis klasifikaciebi, 

romelTagan praqtikaSi umetesad gamoiyeneba martivi, 

mravalmonacemebiani klasifikacia:

dolixo . . . .

mezo  . . . .

braxi  . . . .

individualuri ganviTarebis nataluri periodis 

ganmavlobaSi sxeulis proporciebis tipi icvleba, 

kerZod sqesobrivi momwifebis adreul etapze yalibdeba 

braximorfuli tipi, mogvianebiT – dolixomorfia, 

xandazmulobisa da moxucebulebis periodSi malTaSo-

risi diskebis ganlevis, gul-mkerdis kifozis gaZlie-

rebis, terfis gabrtyelebis da qveda kidurebis dagrZe-

lebis gamo yalibdeba dolixomorfizmi.
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sxeulis masis Semadgenloba. sxeulis masis 

Semadgenlebs Soris arsebobs garkveuli urTierToba. 

praqtikaSi sxeulis masis komponentebis Sefaseba xdeba 

antropometriuli monacemebis, i.mateikis da g.broJekas 

(Cexi mecnierebi) formulebiT an nomogramiT. i.mateikas 

mier mowodebuli formuliT ganisazRvreba sxeulis 

masis cximovani, kunTovani da Zvlovani Semadgenlebi.

D = d • s • k
sadac D – cximovani masis wona (kg)

             d – kan-cximovan naoWis saSualo sisqe (mm)

s – sxeulis zedapiri (m2) isazRvreba formu-

liT an nomogramiT. 

K – konstanta udris 1.3

M = L • r 2 • K 2

sadac M –kunTovani komponentis wona (kg)

L -sxeulis sigrZe (sm)

r=

mxris, winamxris, barZayis, 

kanWis 

garSemowerilobebis jami _

mxris, winamxris, barZayis, 

kanWis kan-cximovani naoWis 

sisqeTa jami

25,12 80

K2=konstanta udris 4,5

O = L • C 2 • k 3

sadac O – Zvlovani komponentis wona (kg)

L – sxeulis sigrZe (sm)

C – mxris, winamxris, barZayis, kanWis epifizebis

saSualo sigane (sm)

K3 – konstanta udris 1, 2

aRsaniSnavia, rom formulebiTa da nomogramiT 

sxeulis masis da misi komponentebis gamoTvla 

arapirdapiri meTodia, romelic absoluturad sarwmuno 
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ar aris, magram kvlevis dinamikaSi maTi gamoyeneba friad 

informatiulia, vinaidan avlens cvlilebebis tenden-

ciebs erTi da imave cTomilebiT.

somatotipi somatotipi aris konstituciis morfo-

logiuri gamovlineba, romelic xasiaTdeba sxeulis 

totaluri da parcialuri zomebiT, misi proporciebis 

TaviseburebebiT da sxeulis masis SemadgenlobiT. aRniS-

nuli maxasiaTeblebis, genetikurad ganpirobebuli, 

Tanafardoba qmnis somatotips.

sxvadasxva avtorebi somatotipis gansxvavebul klasi-

fikacias gvawodeben. miuxedavad klasifikaciaTa simrav-

lisa, yvela maTgans safuZvlad udevs erTi da igive 

diagnostikuri kriteriumebi: cximgrovis, ConCxis da 

muskulaturis ganviTarebis maCveneblebi da sxeulis 

proporciebi. pirveli sami maxasiaTebeli avlens somato-

tipis damokidebulebas nivTierebaTa cvlis, kerZod cxi-

mebis, marilebisa da wylis cvlis procesebze, xolo 

meoTxe maxasiaTebeli aCvenebs kavSirs adamianis indivi-

dualuri ganviTarebis dinamikasa da somatotips Soris.

saxis qalas forma ar aris gaTvaliswinebuli soma-

totipuri klasifikaciebis umetes SemTxvevaSi. magram 

r.sigos mier mowodebul klasifikaciaSi: 1. respira-

toruli; 2. digestiuri; 3. muskularuli; 4. cerebraluri,

klasifikacia xdeba saxis qalas, zemo, Sua da qvemo mida-

moebis ganviTarebis mixedviT. respiratoruli somato-

tipis SemTxvevaSi saxe gafarToebulia Sua nawilSi, 

xolo zemo da qvemo nawilebSi Seviwroebulia. digesto-

ruli tipi gulisxmobs saxis qveda mesamedis gafarTo-

ebas, Sesabamisad Seviwroebulia saxis danarCeni nawi-

lebi; cerebraluri – zeda (Sublis) midamos 

gafarTovebas; xolo muskularuli – saxes aqvs 

marTkuTxedis forma.
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individis somatotipis gansazRvrisaTvis gamoiyeneba 

somatotipebis rogorc zogadi, aseve diferencirebuli 

sqemebi.

m. Cernoruckovi ganixilavs zrdasruli adamianis 

somatotipis sam _ asTeniur, normosTeniur, hipersTeniur 

formas. asTeniuri somatotipis adamianisaTvis damaxa-

siaTebelia sxeulis dolixomorfuli proporcia, sus-

tad ganviTarebuli muskulatura, daqveiTebuli cximdag-

roveba; normosTeniurisTvis – mezomorfuli proporcia, 

saSualod ganviTarebuli muskulatura, cximdagrovebis 

saSualo xarisxi; hipersTenurisTvis – sxeulis braxo-

morfuli proporcia, Zlierad ganviTarebuli musku-

latura, mniSvnelovani cximdagroveba (sur 1).

sur. 1. somatotipis gamosaxuleba (v.g. Stefko, a.d. ostrovkis 

klasifikacia).

digestiuri tipi, kunTovani tipi, Torakaluri tipi, astenoiduri tipi.

sxvadasxva somatotipis mozardebi erTmaneTisagan 

ganxsxvavdebian ConCxisa da kunTebis ganviTarebiT, 

cximgrovis dagrovebis xarisxiT, zurgis, muclisa da 

qveda kiduris formiT.

asTenoiduri somatotipis mozards axasiaTebs viwro 

ConCxi, grZeli qveda kidurebi, viwro gul-mkerdis Rru, 

maxvili mkerdqveSa kuTxe, gamoberili muceli.
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Torakaluri somatotipisTvis – sigrZeSi mZlavrad 

ganviTarebuli gul-mkerdis Rru, brtyeli muceli, 

filtvebis didi sasicocxlo tevadoba, saxis im nawilis 

didi ganviTareba, romelic uSualod monawileobs 

sunTqvis procesSi anu mniSvnelovnad ganviTarebuli 

saxis Sua nawili.

kunTuri somatotipis bavSvebisaTvis damaxasiaTe-

belia mrgvali an kvadratuli formis saxe, Tanabrad 

ganviTarebuli torsi, saSualo zomis mkerdqveSa kuTxe, 

gul-mkerdis Rru saSualo sigrZis, maRali da ganieri 

mxrebi, kunTebis mkveTrad gamoxatuli konturebi.

digestiuri somatotipisaTvis metad ganviTarebuli 

saxis qveda mesamedi, gadaWrili piramidis formis saxe, 

mokle kiseri, ganieri da mokle gul-mkerdis Rru, 

blagvi mkerdqveSa kuTxe, gamoberili muceli, gamoxa-

tuli cximgroviT.

somatotipi, rogorc adamianis morfofunqcionaluri 

organizaciis Tvisobrivi Tavisebureba da fizikuri 

ganviTareba, rogorc sxeulis zomebis miRweuli done da 

maTi cvlilebani asakTan SesatyvisobaSi – urTierTdakav-

Sirebuli mcnebebi arian _ erTi imitom, rom iZlevian

organizmis urTierT Semavsebel daxasiaTebas, xolo 

meore – bavSvebis somatotipi cvalebadia da misi fizi-

kuri ganviTareba dakavSirebulia zrdis procesTan. 

bavSvTa ontogenezuri ganviTarebis zRvruli da zRvar 

SigniTa Semowmebebis procesSi sqesis, asakis, eTnoteri-

torialuri kuTvnilebis paralelurad gaTvaliswine-

buli unda iqnas somatotipi. winaaRmdeg SemTxvevaSi 

kvlevis Sedegebi aucileblad iqneba ara adeqvaturi, 

magaliTad, Tu ar iqna gaTvaliswinebuli asTeniuri 

somatotipis mozardis is memkvidruli morfologiuri 

niSan-Tvisebani, romlebic gansazRvraven misi somato-

tipis asTeniurobas, fizikuri ganviTareba SeiZleba 

CaiTvalos sustad (CamorCenilad), maSin, rodesac 
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somatotipis gaTvaliswinebiT am mozardis fizikuri 

ganviTareba sruliad normaluria.

amrigad, konstituciuri morfologia mWidro kavSir-

Sia asakobriv morfologiasTan, orive es erTad warmoad-

gens reabilitaciuri morfologiis safuZvels.

sxeulis warmosadegoba da misi anatomiuri 

safuZveli

warmosadegobis qveS igulisxmeba Tavisuflad 

(Zaldautaneblad) mdgomi adamianis poza, romelSic mas

torsi da Tavi uWiravs kunTebis aqtiuri daZabvis gareSe.

warmosadegoba ganisazRvreba adamianis sxeulis 

calkeuli nawilebis urTierT ganlagebiT, damokide-

bulia sxeulis saerTo simZimis centris mdebareobaze, 

xerxemlis svetis nadrekebze, menjis daxrilobaze, qveda 

kidurebis RerZebze, gul-mkerdis Rrus formaze, kunTo-

vani da saxsar-myesovani sistemebis mdgomareobaze.

xerxemlis svetis fiziologiuri nadrekebis simru-

deebis radiusis mixedviT arCeven warmosadegobis ram-

denime tips:

xerxemlis svetis zomierad gamoxatuli kifozebi da 

lordozebi ayalibeben normalur warmosadegobas.

xerxemlis svetis sustad gamoxatuli fiziologiuri 

simrudeebi ganapirobeben gamarTul warmosadegobas. amas-

Tan zurgi mkveTrad aris gamarTuli da mkerdi 

ramdenadme win gamoweuli. 

mkveTrad gamoxatuli gulmkerdis kifozi, kisris 

lordozi da Sesabamisad Semcirebuli welis simrude 

gansazRvravs moxril warmosadegobas.

mkveTri simrudis welis lordozi da naklebi 

radiusis kisris simrude ayalibebs lordotiul 

warmosadegobas. muceli gamoweuli an Camokidulia.
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kisrisa da welis lordozebis erTdrouli Warbi 

simrude iwvevs gul-mkerdis kifozis kompensatorul 

gadidebas da ganapirobebs kifozur warmosadegobas. 

warmosadegobis darRvevis am tips Tan axlavs win 

moziduli mxrebi, muclis gamoweuloba, Tavi daxril, 

idayvisa da muxlis saxsrebi naxevrad moxrili.

xerxemlis svetis gverdze (medialuri xazidan

marjvniv an marcxniv) gadaxra gansazRvravs warmosa-

degobis paTologiur tips e.w. skoliotur warmosade-

gobas, romlisTvis damaxasiaTebelia torsis, beWis da 

mxris Zvlebis asimetriuloba.

warmosadegobis darRveva SeiZleba dakavSirebuli 

iyos Tandayolil anomaliebTan. magram umetes SemTxve-

vaSi warmosadegobis defeqtebi gamowveulia garegani 

zemoqmedebiT: SeCveuli samuSao poza; muSaobis da 

dasvenebis araracionaluri monacvleoba da a.S.

arsebobs garkveuli asakobrivi monacvleoba warmosa-

degobis tips Soris. ase magaliTad: bavSvobis asakSi 

xSirad gvxvdeba warmosadegobis lordotiuli tipi, rac 

bavSvebSi kunTovani sistemis susti tonusiT aris 

gamowveuli, zrdasrul asakSi welis, lordozisa da 

gavis simrude mcirdeba, vinaidan mcirdeba vertikalis 

mimarT menjis daxrilobis kuTxe da izrdeba xerxemlis 

svetis zeda nawilis, kisrisa da gul-mkerdis, 

simrudeebis radiusi. es cvlilebebi gacilebiT ufro 

mniSvnelovnad aris gamoxatuli qalebSi, vidre mamaka-

cebSi. moxucebulobis asakSi welis lordozi mcirdeba 

da izrdeba gul-mkerdis kifozi.

warmosadegobis tipi icvleba arasworad warmoebuli 

sportuli wvrTnis Sedegad, rodesac erTi jgufis 

kunTebis hipertrofireba xdeba meore jgufis ganuviTa-

reblobis xarjze. gansakuTrebiT yuradReba misaqcevia 

warmosadegoba sportis im saxeobebSi (farikaoba, Cog-

burTi, da a.S.), romelTaTvis damaxasiaTebelia asimet-

riuli moZraobebi. 
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warmosadegobis darRvevebis koregireba SesaZlebelia 

sareabilitacio saSualebebis zemoqmedebiT.

sqesobrivi dimorfizmi

anatomiuri TvalsazrisiT sqesobrivi dimorfizmi 

aris mamakacisa da qalis sxeulis, sxeulis nawilebis da 

organoebis zomebsa da formebs Soris gansxvaveba.

gamohyofen sqesis ramdenime maxasiaTebels: geneti-

kuri, hipoTalamuri, gonaduri, genitaluri, somaturi, 

fsiqodinamiuri da fsiqologiuri. sqesis yvela es 

maxasiaTebeli TiToeul adamianSi sakmaod rTulad 

Tanaarsebobs.

ontogenezis procesSi, sqesobrivi dimorfizi anu 

sxvaoba mdedrsa da mamrs Soris ganisazRvreba kvercx-

ujredis ganayofierebis momentSi; kerZod, Tu spermato-

zoidis genomSi aris X qromosoma, maSin zigota aris 

mdedri, xolo Tu aris Y qromosoma _ Canasaxi mamria.

genetikuri sqesi iwvevs Tavis tvinis hipoTalamusis 

midamos birTvebis Sesabamis gadawyobas, anu genetikuri 

sqesi ganapirobebs hopoTalamur sqess. ganviTarebis 

Semdeg etapze, hipoTalamusis nervuli zemoqmedebis 

Sedegad, manamde indiferentuli, sasqeso jirkvlebi 

(gonadebi) iwyeben specifiur Camoyalibebas. mamrobiTi 

gonadebi (saTesleebi) prenataluri ganviTarebis period-

Si iwyeben funqcionirebas, radgan maT mier gamomu-

Savebulma mamrobiTma hormonma winaaRmdegoba unda 

gauwios dedis sisxlSi arsebul mdedrobiTi hormonis 

zemoqmedebas. momavali gogonas organizms aseTi 

saWiroeba, bunebrivia, ar gaaCnia, vinaidan dedis sisxlSi 

arsebuli mdedri hormonebi warmatebiT asruleben maTze 

dakisrebul movaleobas.

genitaluri sqesi ganisazRvreba Sinagani da garegani 

sasqeso organoebis CamoyalibebiT. es procesi, ra Tqma 
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unda, gansazRvrulia genetikuri sqesiT, magram didad 

aris damokidebuli gonadur sqesze: kerZod, Tu 

genetikurad mamri nayofis sisxli sakmarisad ar aris 

gajerebuli mamrobiTi hormonebiT, maSin ar moxdeba 

genetikuri da genitaluri sqesis Tanxvedra da ganvi-

Tardeba hermafroditizmi. e.i. imisTvis, rom genitaluri 

sqesi iyos genetikuri sqesis fenotipuri gamoxatuleba, 

aucilebelia gonaduri sqesis swori funqcionireba, anu 

gonaduri sqesi unda Seesatyvisebodes genetikuri sqesis 

moTxovnebs.

hermafroditizmi SeiZleba iyos namdvili (iSviaTad 

gvxvdeba) da cru (ufro gavrcelebulia). namdvili herma-

froditizmis SemTxvevaSi organizmSi TiTqmis Tanabrad 

aris ganviTarebuli rogorc sakvercxe, aseve saTeslec. 

cru hermafroditizmis dros sasqeso jirkvali mxolod 

erTi tipisaa (an mamri, an mdedri), magram meoradi 

sasqeso niSnebi aris orive sqesisTvis damaxasiaTebeli.

dabadebisTanave warmoiSveba somatotipuri sqesis 

niSnebi, romelTa gamZafreba dakavSirebulia sasqeso 

jirkvlebis funqcionirebis gaaqtiurebasTan. somato-

tipuri sqesis Taviseburebani dakavSirebulia zrdis 

procesebTan, sxeulis proporciebTan, meorad sasqeso 

niSnebTan da gansakuTrebiT vlindeba postnataluri 

ganviTarebis meore aTwleulis dasawyisSi da SuaSi.

sqesis fsiqodinamiuri da fsiqologiuri gamoxa-

tulebani fsiqologiis Seswavlis sagania.

mamakacis da qalis morfologiuri gansxvavebebi.
morfologiuri sxvaoba mamrs da mdedrs Soris 

ganpirobebulia ujredis doneze da determinirebulia 

qromosomebis krebulis gansxvavebuli SemadgenlobiT 

22+XX♂ da 22+XY♀. fenotipSi sqesobrivi gansxvaveba 

ZiriTadad gamoixateba sxeulis, misi calkeuli nawi-

lebis, organoebis zomebis sxvadasxvaobiT. magaliTad, 
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sxeulis masis komponentebi: Zvlovani masa mamakacebSi 

saSualod 18%, qalebSi – 16%, kunTuri masa mamakacebSi –

50%, qalebSi – 36%, cximovani komponenti mamakacebSi –

12%, qalebSi – 18% igulisxmeba sxeulis masidan. 

danarCen morfologiur Taviseburebebze ukve gvqonda 

saubari wignis anatomiis nawilSi. aqve gavixsenoT, rom 

postnataluri ontogenezis yvela etapi gogonebSi 

saSualod erTi wliT mainc uswrebs vaJebisas.

sqesobrivi dimorfizis morfologiuri Tavise-

burebani metad mravalferovania da vlindeba funqciur 

dimorfizmSi.

qalis organizmi metad gamZlea garemo faqtorebis 

zemoqmedebis mimarT, magram arsebobs datvirTvis 

formebi, romelsac martivad egueba mamakaci da sruliad 

miuRebelia qalisTvis. mamakacTan SedarebiT qalis 

sicocxlis saSualo xangrZlivoba metia.
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zogadi dinamiuri morfologia
Sesavali

dinamiuri morfologia (berZn. dymanis-Zala)  Seiswav-

lis adamianis sxeulis moZraobisa da mdebareobis 

anatomiur safuZvels. igi iZleva sayrden-mamoZravebeli 

aparatis, misi aqtiuri da pasiuri nawilebis muSaobis 

anatomiur analizs, afasebs sxeulis yvela organosa da 

organoTa sistemebis mdgomareobas. sportuli anatomia 

safuZvels uqmnis funqcionaluri anatomiis ZiriTad 

principebs da maT gamoyenebas sxeulis moZraobis Ses-

wavlis procesSi. ganixilavs ra sxeulis moZraobis da 

mdebareobis asakobriv, sqesobriv, somatotipologiur 

Taviseburebebs, igi dakavSirebuli aris asakobriv da 

konstituciur morfologiebTan, sqesobrivi dimorfizmis 

morfologiuri gamovlinebis SeswavlasTan. 

dinamiuri morfologiis zogadi nawili qmnis wina-

pirobas biomeqanikis safuZvliani SeswavlisaTvis, xolo 

biomeqanika iZleva dinamiuri morfologiis kerZo nawi-

lis srulyofis SesaZleblobas.

dinamiuri morfologia mWidro urTierTobaSia reabi-

litaciur (sportul) morfologiasTan, romlis amocanaa 

Seiswavlos sistematiuri, ganmeorebadi samoZrao moqme-

debebis Sedegad organizmSi warmoqmnili morfologiuri 

gardaqmnebi.

dinamiuri morfologia moicavs zogad da kerZo 

nawilebs. zogadi dinamiuri anatomia emyareba anatomiuri 

kvlevis kineziologiur princips anu Seiswavlis orga-

noebs, organoTa sistemebs, sxeulis calkeul nawilebs 

da mTlianad sxeuls Sesrulebuli moZraobebis WrilSi. 

kerZo dinamiuri morfologia axdens sxeulis moZraobis 

da mdebareobis anatomiur daxasiaTebas adamianis 

cxovelmyofelobasa da profesiul saqmianobasTan 

kavSirSi.
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sxeulis mdebareobisa da moZraobis anatomiuri 

analizis sqema

sxeulis mdebareobisa da moZraobis anatomiuri 

analizi sasurvelia Catardes garkveuli Tanamim-

devrobiT:

1. sxeulis mdebareobisa da moZraobis morfologiis 

aRwera;

2. sxeulis mdebareobisa da moZraobis daxasiaTeba 

meqanikis kanonebis mixedviT;

3. samoZrao aparatis muSaobis daxasiaTeba;

4. moZraobis uzrunvelmyofeli (sasunTqi, saWmlis 

momnelebeli, gul-sisxlZarRvTa) da maregulirebeli 

(nervuli, endokrinuli) sistemebis mdgomareobis Sefa-

seba.

5. organizmze gamosayenebeli fizikuri datvirTvebis 

zemoqmedebis xarisxis da xasiaTis gansazRvra. 

sxeulis mdebareobisa da moZraobis Seswavla xdeba 

vizualuri daTvalierebis, foto da video dokumenta-

ciis gaanalizebiT, romlis drosac yuradReba unda 

gamaxvildes mdebareobis an moZraobis simetriulobaze, 

sayrdenis arsebobaze da sayrdenis tipze, sxeulis 

nawilebis urTierT ganlagebaze.

moZraobis morfologia gulisxmobs, moZraobis 

saerTo daxasiaTebas, moZraobis dayofas fazebad da maT 

cal-calke gaanalizebas.

samoZrao aparatis muSaobis gaanalizebis procesSi 

ikvleven: momqmed Zalebs; adamianis sxeulis da misi 

calkeuli rgolebis simZimis (masis) centris mdeba-

reobas, sxeulis moculobis centris mdebareobas; 

sxeulis kuTri wonis sidides; yrdnobis farTobis 

mdebareobas; wonasworobis saxeebs; sxeulis mier 

wonasworobis SenarCunebis pirobebs da misi mdgradobis 

xarisxs.
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momqmedi Zalebi. nebismieri moZraoba, romelsac 

awarmoebs adamiani da yoveli mdebareoba, romelSic igi 

imyofeba, ganpirobebulia rigi Zalebis urTierTqmedebiT. 

adamianis sxeulze momqmedi Zalebi iyofa: Sinagani da 

garegani Zalebi.

garegani Zalebi bunebrivad moqmedeben sxeulze 

garedan an warmoiqmnebian adamianis sxva sxeulebTan 

Sexebis procesSi. gansakuTebulad mniSvnelovania deda-

miwis mizidulobis (gravitaciis) Zala, sayrdenis 

reaqciis Zala da garemos winaaRmdegobs Zala. yvela am 

Zalas axasiaTebs sidide, mimarTuleba da modebis 

wertili, anu arian veqtoruli sidideebi.

simZimis Zalis, anu dedamiwis mizidulobis Zalis, 

anu gravitaciis Zalis sidide udris sxeulis masas, 

modebis wertili mdebareobs sxeulis saerTo simZimis 

centrTan erTad, mimarTulia vertikalurad qveviT. 

simZimis awevis an masTan erTad moZraobis dros 

gravitaciis Zalis sidide udris sxeulis masas plus 

tvirTis wona.

sayrdenis reaqciis Zala aris sayrdenis ukuqmedebis 

Zala, romelsac warmoqmnis sayrdeni zedapiri masze 

zewolis sapasuxod. sxeulis vertikalur mdgomareobaSi 

yofnis dros, sayrdenis reaqciis Zala udris sxeulis 

simZimis Zalas, magram aris misi sawinaaRmdego 

mimarTulebis. siarulis, sirbilis, adgilidan sigrZeze 

xtomis procesSi sayrdenis reaqciis Zala sxeulisadmi 

mimarTulia kuTxiT da Zalis paralelogramis wesis 

Tanaxmad SeiZleba daSlili iqnas or vertikalur da 

horizontalur Semadgenlebad (sur. 2). sayrdenis 

reaqciis Zalis vertikaluri Semadgeneli anu normaluri 

zewolis Zala mimarTulia zemoT da urTierTqmedebs 

simZimis ZalasTan, xolo horizontaluri Semadgeneli,

anu xaxunis Zala gavlenas axdens sxeulis gadaadgi-

lebaze. aRsaniSnavia, rom ar iyos xaxunis faqtori ar 

iqneboda siarulis, sirbilis SesaZlebloba, vinaidan 
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fexi, romelmac unda Seasrulos akvra, gasrialdeboda 

ukan.

sur. 2. zewola da sayrdnobis reaqcia siarulis dros.

a) wina yrdnobis faza (pirveli faza – sayrdeni fexis wina nabiji). 

b) akvris dros (mesame faza – sayrdeni fexis ukana nabiji)

garemos winaaRmdegobis Zala moqmedebs adamianis 

sxeulze haeris an wylis garemoSi misi moZraobis pro-

cesSi. garemos winaaRmdegobis Zalis sidide damoki-

debulia horizontaluri (wina) zedapiris farTobze, 

moZraobis siCqareze da garemos simWidroveze. wina 

zedapiris farTobis Semcirebis Sesabamisad mcirdeba 

garemos winaaRmdegobis Zalac.

Sinagani Zalebi warmoiqmnebian organizmis SigniT 

sxeulis nawilebis urTierTzemoqmedebis Sedegad. 

ganarCeven Sinagan Zalebs: aqtiurs da pasiurs.

pasiur Sinagan Zalebs miekuTvneba rbili qsovilebis 

(iogebi, sasaxsre CanTa, fasciebi, kunTebi da a.S.) elas-

tiuri wevis Zala, romelic warmoiqmneba maTi gaWimvis 

procesSi; Zvlebis da xrtilebis winaaRmdegobis Zala, 
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romelTa warmoqmna ganpirobebulia maTi fiziko-qimiuri 

TvisebebiT, sasaxsre RruSi arsebuli sinovialuri 

siTxis molekuluri SeWidulobis Zala.

aqtiur Sinagan Zalas warmoadgens kunTis SekumSvis 

Zala. kunTis SekumSvis Zalis sidide damokidebulia 

kunTis anatomiur mdebareobaze da fiziologiur mdgo-

mareobaze. Zalis mimarTuleba damokidebulia dedamiwis 

mizidulobis Zalaze. kunTis SekumSvis Zalis modebis 

wertili aris moZrav rgolze kunTis mimagrebis centri.

Tu sxeulze moqmedi Zalebi Tanabaria, maSin sxeuli 

mosvenebul mdgomareobaSia, magram Tu ZalaTa 

Tanafardoba darRveulia, maSin sxeuli moZraobs meti 

Zalis mimarTulebiT. sxeulze momqmed ZalTagan nebis-

mieri SeiZleba iyos mamoZravebeli an dammuxruWebeli. 

horizontaluri mimarTulebiT moZraobis procesSi 

mizidulobis Zala iTvleba neitralur Zalad.

berketebi. saxsarSi Zvlis moZraobaSi moyvanisas, 

kunTi masze moqmedebs, rogorc berketze. fizikidan 

cnobilia, rom berkets unda hqondes sayrdeni wertili, 

romlis erT mxareze imyofeba winaaRmdegobis, meoreze ki 

Zalis modebis. rac ufro moklea manZili sayrdenidan 

winaaRmdegobis wertilamde da grZelia – sayrdenidan 

Zalis modebis, miT ufro naklebi Zala aris saWiro 

winaaRmdegobis dasaZlevad, Sesabamisad wertilamde

didia moZraobis amplituda da piriqiT. kunTis muSaobis 

procesSi sayrdeni, winaaRmdegobis da Zalis modebis 

wertilebis uerTierTganlagebis mixedviT arCeven Sem-

degi saxis berketebs: 

a) adamianis organizmSi pirveli saxis, anu wonas-

worobis berketis magaliTs warmoadgens Tavis mdgo-

mareoba xerxemlis mimarT, kerZod, TavisaTvis sayrdens 

warmoadgens atlant-kefis saxsari, saxis mxare warmoad-

gens simZimis mxars, xolo torsidan wamosuli da kefaze 
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mimagrebuli iogovan-kunTovani elementebi Zalis miye-

nebis mxars (sur. 3). 

marcxena isari uCve-

nebs simZimis Zalis mimar-

Tulebas; marjvena – kun-

Tis Zalis mimarTulebas; 

solis wverze gamavali 

ganivi – xazi uCvenebs 

atlant-kefis saxsarze ga-

maval ganiv RerZs. wyve-

tili xazi aRniSnavs 

simZimis Zalis mxars (mar-

cxniv) da kunTis wevis Za-

lis mimarTulebas (mar-

jvniv). 

sur. 3. qala, rogorc pirveli gvaris, anu wonasworobis berketi.

b) meore, siswrafis anu Zalismieri berketis 

magaliTad SeiZleba ganvixiloT idayvis saxsari. vTqvaT, 

mtevniT gviWiravs 10-15 kilogramiani orburTula da 

idayvi naxevrad moxrilia. am SemTxvevaSi winamxrisa da 

mtevnis sayrdeni idayvis saxsaria. mis siaxloviT (win) 

sxivis da idayvis Zvals umagrdeba mxridan gadmosuli 

orTava da mxris kunTi; xolo simZime, romelic mtevans 

ukavia, amave saxsridan ukiduresadaa daSorebuli. e.i. 

simZimis wertilic da Zalis modebis wertilic mdeba-

reoben sayrdeni wertilis (idayvis saxsridan) erT

mxareze. aseT SemTxvevaSi mxris orTava kunTis SekumSviT 

sruli moxrisaTvis gamovlenili moZraobis amplituda, 

wina mxrisa da mtevnis sigrZidan gamomdinare, iqneba 

didi da swrafi. am dros didia idayvis momxrelebis mier 

gamovlenili Zalac (ix. sur. 4). 
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daRmavali isari uCve-

nebs simZimis Zalis mimar-

Tulebas, mxris orTava 

kunTis Tanxvdenili isari 

– misi wevis Zalis mimar-

Tulebas; misken perpendiku-

larulad mimavali wyveti-

li xazi ki kunTis wevis 

mxaria. 

sur. 4. wina mxari, rogorc siswrafis berketi

g) mesame – Zalismieri berketis ganxilva SeiZleba 

terfTan mimarTebaSi. magaliTis simartivisTvis warmo-

vidginoT Rru TaRiani terfi, romelic niadags eyrdnoba 

ori monakveTiT – qusliT da winaterfis TavebiT, anu 

aqvs ori sayrdeni midamo, ukana da wina. sxeulis simZime 

terfs gadaecema koW-wvivis saxsriT, anu gaivlis 

xsenebul or sayrdens Soris. TiTebze awevas awarmoebs 

kanWis samTava kunTi, romelic quslis Zvals umagrdeba 

koW-wvivis saxsris ukan, SekumSvisas quslis Zvals 

aSorebs sayrdens da terfis yrdnoba inacvlebs mxolod 

erT – wina midamoze _ TiTebze. e.i. moZraobis amplituda 

mcirea, Zala ki didi (sur. 5). 
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daRmavali isari uCvenebs 

simZimis Zalis mimarTulebas 

(kanWidan gadadis terfze); 

aRmavali isari uCvenebs kanWis 

samTava kunTis wevis mimar-

Tulebas, samkuTxedis wveti 

sayrdeni wertilia. 

sur. 5. terfi, rogorc Zalis berketi. 

sxeulis saerTo simZimis centri aris adamianis 

organizmSi masis gadanawilebis maCvenebeli. rodesac 

vsaubrobT cocxali adamianis simZimis centrze, aq 

igulisxmeba ara geometriuli wertili, aramed is sfero, 

romlis farglebSi aris es wertili ganlagebuli. 

simZimis centri mudmivad gadaadgildeba sisxlis 

mimoqcevis, sasunTqi, saWmlis momnelebeli da sxva 

sistemebis Taviseburebebze damokidebulebiT; adamianis 

sxeulis SigniT xdeba misi masis mudmivi gadanawileba. 

bunebrivia es procesic iwvevs sxeulis saerTo simZimis 

centris gadanacvlebas. mosvenebul mdgomareobaSi, 

marTalia mcired (5-10 mm), magram mainc xdeba saerTo 

simZimis centris adgilmonacvleoba.

simZimis saerTo centris adgilmdebareobis dasad-

genad, saWiroa misi moZieba samive – frontaluri, 

horizontaluri, sagitalur _ sibrtyeebSi. sxeulis 

saerTo simZimis centri moTavsebuli aris medialur 

sibrtyeSi, erTi martivi mizezis gamo: sxeulis marjvena 

da marcxena naxevrebis wona TiTqmis (marjvena 500 gr-iT 
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metia) tolia (sur. 6 da 7).

sur. 6. sxeulis saerTo simZimis centris mdebareoba pirveladi 

berketis principiT.

sur. 7. sxeulis saerTo simZimis centris mdebareoba meoradi 

berketis principiT.

 – sxeulis saerTo simZimis centris mdebareoba

X – terfZiridan sxelis saerTo simZimis centramde manZili

l – probandis sxeulis sigrZe

B – aTeul danayofian sasworze sxeulis masa

mkvlevarTa umravlesoba Tvlis, rom saerTo simZimis 

centri mdebareobs gavis I-V malebs Soris. misi mde-

bareoba sigrZivi RerZisa da xerxemlis svetis mimarT 

damokidebulia sqesze, asakze, muskulaturis ganviTa-

rebis xarisxze, ConCxis masiurobaze, cximdagrovebis 

gamoxatulobis doneze, didi fizikuri datvirTvebis 

zemoqmedebiT gamowveuli ConCxis droebiT deformaciaze.

simZimis saerTo centris mdebareba metad cvalebadia 

xerxemlis svetis mimarT da SedarebiT mudmivia sigrZiv 

RerZTan mimarTebaSi.
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sxeulis wina zedapirze simZimis saerTo centri 

proecirdeba boqvenis simfizis zemoT. 

moZraobis anatomiuri gaanalizebis procesSi, didi 

mniSvneloba eniWeba simZimis centris traeqtoriis 

codnas. simZimis centris traeqtoriis dadgenis gareSe 

ar SeiZleba ganisazRvros sxeulis moZraobis siCqare, 

aCqareba, Zalisxmeva, romlis gamoyeneba uwevs sxeuls an 

mis calkeul nawilebs moZraobis procesSi.

simZimis centris traeqtoriis gansazRvris rTuli 

meTodi ganixileba biomeqanikis kursSi, Cven ki vnaxoT 

rogor xdeba martivad misi dadgena: simZimis centris 

traeqtoriis gamosakvlevad saWiroa gamoviyenoT sxeulis 

adgilmonacvleobis foto anabeWdi an video masala, 

romelzedac gairkveva simZimis centris mdebareobis 

cvlis Tanmimdevroba; dadgenil wertilebs Soris 

gavlebuli xazi iqneba simZimis centris traeqtoria, 

mocemuli moZraobis Sesrulebis procesSi. 

adamianis sxeulis moculobis centri informacias am 

maxasiaTeblis Sesaxeb gansakuTrebuli mniSvneloba aqvs 

wylis garemos sareabilitacio mizniT gamoyenebisaTvis. 

sxeulis moculobis centri ewodeba im wertils, sadac 

Tavs iyris adamianis sxeulis zedapirze wylis zewolis 

yvela Zala. sxeulis moculobis centri ganTavsebulia 

simZimis saerTo centris ramdenadme maRla. wylis 

zedapirze horizontalurad mdebare adamiani, Cveuleb-

rivad gadadis vertikalur mdgomareobaSi. sxeulis qveda 

nawilis wyalSi CaSvebis gziT, rac adasturebs, 

moculobis centris simZimis centris zemoT mdebareobas. 

amas garda wylis zedapirze met-naklebad umoZraod 

horizontalur mdgomareobaSi gaCereba SesaZlebelia 

mxolod im SemTxvevaSi, roca moculobisa da simZimis 

centrebis vertikalebi erTmaneTs emTxveva.

sxeulis moculobis centri 2-6 sm CamorCeba simZimis 

centrs da wyalSi Sesvlis momentSi ufro maRla mdeba-

reobs, vidre wylidan amosvlis dros.
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adamianis sxeulis xvedriTi wona. aris sxeulis masis 

da simZimis namravli da gamoixateba moculobiT 

erTeulSi. mag.: wona aris 64 kg, simaRle 165 sm, xvedriTi 

wona iqneba 1044 sm3. kuTri, anu xvedriTi wona axasiaTebs 

sxeulis simkvrives (simWidroves). kuTri wona aris 

adamianis fizikuri ganviTarebis da janmrTelobis 

mdgomareobis erT-erTi mniSvnelovani maxasiaTebeli. misi 

sidide dakavSirebulia sunTqviT moZraobebTan, kerZod, 

CasunTqvis procesSi mcirdeba, amosunTqvis procesSi 

izrdeba.

xvedriTi wona asakis matebasTan erTad izrdeba, 

xolo ontogenezis Semdeg periodebSi, kunTuri (aqtiuri) 

masis Semcirebis da cximovani komponentis momatebis 

proporciulad mcirdeba.

yrdnobis farTobi. sayrdnobi farTobi ganisazRvreba 

sxeulis sayrdnobi zedapirebis farTobiT da maT Soris 

moTavsebuli sivrcis sididiT. moZraobis anatomiuri 

gaanalizebisas yovelTvis didi yuradReba eqceva yrdno-

bis farTobs, radganac misi sworad SerCeuli sidide 

ganapirobebs sxeulis mdgradobas, isini pirdapir pro-

porciul damokidebulebaSi arian, e.i. rac metia far-

Tobi, miT metia mdgradoba da piriqiT. magaliTad, 

gaSlil fexebze dgomisas sxeulis mdgradoba metia, 

vidre Cveulebrivad dgomisas; Txilamurebze metia –
vidre cigurebze da a.S. 

sxeulis wonasworoba. mdgradoba da wonasworobis 

saxeebi. nebismier mdebareobaSi sxeuli wonasworobas 

inarCunebs Tu misi simZimis saerTo centris vertikali 

gadis yrdnobis farTobSi; xolo, Tu simZimis saerTo 

centris vertikali gadacda yrdnobis farTobis saz-

Rvrebs, sxeuli kargavs wonasworobas da vardeba.



51

wonasworobis SenarCunebisaTvis saWiro kunTuri mu-

Saobis koordinaciis centri kavSirSi imyofeba im orga-

noebTan, romlebic centrSi agzavnian Sesatyvis nervul

impulsebs. adamianSi am gaRizianebis warmoqmnis oTxi 

sxvadasxva wyaro arsebobs. pirveli _ kunTebSi, sax-

srebSi da iogovan aparatSi ganTavsebuli organoebidan 

gamosuli proprioreceptorebi (isini ganapirobeben e.w. 

`kunTur mgrZnobelobas~), meore wyaro aris terfis 

kanidan `tangoreceptorebidan~ da zewolis recepto-

rebidan wamosuli aRgzneba; mesame mxedvelobrivi aRqma, 

romelic tvins awvdis informacias garemomcveli sag-

nebis mimarT sxeulis mdebareobis Sesaxeb. meoTxe Sig-

niTa yurSi VIII wyvili nervis vestibularul dabolo-

ebebTan dakavSirebuli statoreceptorebiT miRebuli 

gaRizianeba; am oTxidan romelimes gamovardna iwvevs 

wonasworobis mkveTr darRvevas, romlis aRsadgenad 

Zalian didi Zalisxmeva xdeba saWiro.

sxeulis mdgradobis xarisxi damokidebulia simZimis 

saerTo centris varirebis farTobis ganlagebis simaR-

leze da yrdnobis farTobis sidideze. rac ufro dabla 

mdebareobs simZimis saerTo centri da rac ufro didia 

yrdnobis farTobi, miT metia sxeulis mdgradobis 

xarisxi. mdgradobis kuTxe Seqmnilia saerTo simZimis 

centridan daSvebuli vertikaliT da xaziT, romelic 

gavlebulia yrdnobis farTobis kidesa da sxeulis 

saerTo simZimis centrs Soris. rac metia mdgradobis 

kuTxis sidide, miT metia sxeulis mdgradoba, e.i. 

wonasworobis xarisxi.

wonasworobis saxeebi ganisazRvreba sayrdnobi far-

Tobis da sxeulis saerTo simZimis centris varirebis 

farTobis TanafardobiT. varirebaSi igulisxmeba is 

farTobi, romelSic SeiZleba simZimis centris adgil-

monacvleoba wonasworobis SenarCunebiT. Tu yrdnobis 

farTobi mdebareobs saerTo simZimis centris varirebis 

farTobis qvemoT, maSin wonasworoba ar aris mdgradi, 



52

anu t.d. donskovis gansazRvriT, wonasworoba SezRu-

dulia. Tu yrdnobis farTobi sxeulis saerTo simZimis 

centris varirebis farTobis maRla mdebareobs, maSin 

wonasworoba mdgradia. e.i. am mdgomareobidan gamoyvanil 

sxeuls Sinagani Zalebis monawileobis gareSe SeuZlia 

daubrundes sawyis mdgomareobas.

wonasworobis saxeebis mixedviT momqmedi Zalebi 

gansxvavebulad zemoqmedeben sxeulze an mis nawilebze: 

SezRuduli wonasworobis SemTxvevaSi simZimis Zala sxe-

ulis calkeul rgolebze zemoqmedebs, rogorc momWe-

rebi, xolo mdgradi wonasworobis pirobebSi, rogorc –
gamWimavi (sur. 8 da 9).

sur. 8. wonasworobis aparati
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sur. 9. wonasworobis aparati

sxeulis wonasworobas ganapirobebs da mdgradobis 

xarisxs gansazRvravs e.w. mdgradobis kuTxe. mamoZra-

vebeli aparatis muSaobis swori gagebisaTvis saWiroa 

winaswar garkveuli iqnas moZraobis pirobebi qmedebis da 

ukuqmedebis Tanafardobis gaTvaliswinebiT; inerciis 

gamovlineba, moZraobis raodenobis SenarCunebis SesaZ-

lebloba da samoZrao aparatis muSaobis ganmsazRvreli 

sxva kanonzomierebebi.

samoZrao aparatis muSaobis daxasiaTebisaTvis unda 

ganvixiloT: 1. saxsrebSi kinematikuri jaWvis sxvadasxva 

rgolebis mdebareoba an moZraoba; 2. mocemuli mdeba-

reobis an moZraobis uzrunvelmyofeli kunTebis jgu-

febi; 3. kunTebis saerTo mdgomareoba da muSaobis xasi-

aTi. 4. moZraobis mimarTuleba; 5. saxsrebis kuTxeebis 

sidide; 6. saxsrebSi saerTo simZimis centris vertikalis 

mdebareoba brunvis RerZis mimarT.
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samoZrao aparatis aqtiuri nawilis dasaxasiaTeblad 

aucilebelia ganisazRvros: mocemuli mdebareobis an 

moZraobis uzrunvelmyofeli kunTebis funqcionaluri 

jgufebi; kunTis wevis mimarTuleba.

arsebiTi mniSvneloba aqvs kunTebis mdgomareobas 

(daZabuli, modunebuli, damoklebuli, dagrZelebuli), 

kunTebis muSaobis xasiaTs (statikuri, dinamiuri, 

winaaRmdegobis damZlevi, damTmobi, damWeri), yrdnobis 

saxes (proqsimaluri, distaluri, zeda, qveda), kunTis 

wevis Zalis moments. 

kunTebis kvlevis meTodebi. somaturi kunTovani 

sistemis sakvlevad iyeneben: tonometrias (tonusis 

gazomva) – gvaZlevs warmodgenas kunTis mdgomareobaze; 

fotografia – afiqsirebs kunTis formas; kinografia –
aRbeWdavs moZraobis procesSi kunTis formis cvlilebis 

Tanamimdevrobas; rentgenografia aregistrirebs kunTis 

formas da moZraobas; dinamometria da dinamografia –
afasebs kunTis Zalas; eleqtromiografia – afiqsirebs

kunTis moqmedebis bioeleqtro impulsebs.

organizmis funqcionirebaze sxeulis moZraobis an 

mdebareobis gavlena gulisxmobs fizikuri datvirTvebis 

zemoqmedebas Zvlovan sistemaze, saxsrebSi moZraobis 

xarisxze, kunTebis ganviTarebaze, sxeulis warmosa-

degobaze (tanadobaze), terfis formaze da organoTa 

sistemebze mdgomareobaze.

amrigad, sxeulis mdebareobis da moZraobis anato-

miurma analizma xeli unda Seuwyos adamianis orga-

nizmze fizikuri zemoqmedebis (maT Soris reabilita-

ciisa da samkurnalo miznebiT) meTodebis optimizacias, 

safuZveli daudos im meToduri rekomendaciebis 

SemuSavebas, romlebic gaaadvileben organizmis sarezer-

vo SesaZleblobebis efeqtur da ekonomiur gamoyenebas; 

ganapirobeben organizmis harmoniul ganviTarebas; 

fizikur da socialur reabilitacias.
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zeda kidurebis morfokinezologiuri 

analizi

ZiriTadi moZraobebi, romelsac asrulebs zemo 

kiduri yofiT procesSi (igulisxmeba sportuli moZrao-

bebic) aris Semdegi:

1. torsTan raime sagnis miaxloeba (sportSi, 

niCnosnobaSi – niCabi);

2. torsidan raime sagnis akvra (sportSi birTvis 

kvra, Stangis akvra);

3. dartymis Sesruleba (sportSi krivSi);

4. qneviTi moZraobebi brunvis radiusis da sagnis 

moZraobis siCqaris gasazrdelad (badros tyorcna);

5. yrdnobis funqciasTan dakavSirebuli moZraobebi 

(sportSi yira);

6. yrdnobis farTobTan torsis miaxloeba an moSo-

reba (sportSi rgolebze varjiSi);

7. lokomotoruli moZraobebi (winsvliTi moZraobis, 

siaruli, sirbili, xtoma procesSi, curva).

zeda kiduris muSaobis procesSi arCeven yrdnobis 

or SesaZlebel adgils: zeda, anu proqsimaluri yrdnoba, 

xolo meore SemTxvevaSi – qveda anu distaluri yrdnoba.

pirvel SemTxvevaSi fiqsirebulia torsi da zeda kiduri 

moZraobs distalur nawiliT, xolo meore SemTxvevaSi 

fiqsirebulia mtevani, kiduri moZraobs proqsimaluri 

nawiliT. 

1. torsTan raime sagnis miaxloebis procesSi kun-

Tebi fiqsirebulni arian proqsimaluri boloTi da 

muSaoben zeda anu proqsimaluri yrdnobiT. isini 

asruleben: moxras idayvis saxsarSi; moxras, zogjer 

gaSlas da ganzidvas sxiv-majis saxsarSi, mxris Zvlis 

ganzidvas da mozidvas. 

2. raime sagnis akvris procesSi izrdeba xazovani 

manZili zeda kiduris proqsimalur da distalur 
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boloebs Soris; xdeba gaSla idayvis saxsarSi, moxra 

mxris da sxiv-majis saxsarSi. moZraobis Semsrulebeli 

kunTebi arian mxris, mtevnis, TiTebis falangebis 

momxrelebi da winamxris gamSlelebi. Tanadroulad 

zeda kiduris sartylis Zvlebi gadaadgildebian win da 

zemoT Sesabamisi kunTebis zemoqmedebiT. am moZraobis 

Sesrulebisas zeda kiduris saxsrebSi izrdeba sasaxsre 

zedapirebis urTierT zewola. 

3. dartymiTi moZraoba aris torsTan sagnis miax-

loebis da akvris moZraobebis erToblioba. am moZraobis 

SesrulebaSi (mag. krivi) monawileoben zeda kiduris 

sartyelis da Tavisufali nawilis kunTebi, agreTve 

mkerdis didi kunTi da wina dakbiluli kunTi.

4. qneviTi moZraobis dros gamarTuli da ukan 

gaweuli zeda kiduri (sartyeli da Tavisufali nawili) 

asrulebs daqneviT moZraobas win. daqneva zrdis 

kunTebis daWimulobis xarisxs. kunTebis gaWimuloba 

warmoSobs drekadi deformaciis Zalebs, izrdeba kunTis 

Semdgomi damoklebis amplituda da Zlierdeba centri-

danuli Zala. qneviT moZraobas asruleben ZiriTadad is 

kunTebi, romlebic wina mimarTulebiT gadaadgileben 

zeda kiduris sartyelsa da mxris Zvals.

5. zeda kiduris mier yrdnobis funqciis Sesrulebis 

procesSi zeda kiduris gamarTul mdgomareobaSi yofnas 

ganapirobebs moxra mxrisa da idayvis saxsrebSi da 

gaSla sxiv-majis saxsarSi. sxeulis mTeli simZime 

sayrden zedapirze gadaecema zeda kiduris Zvlebis 

saSualebiT, ris gamoc Zvlebi ikumSebian TavianTi 

sigrZivi RerZis gaswvriv. agreTve saxsrebic imyofebian 

SekumSul mdgomareobaSi vertikaluri mimarTulebiT. am 

moZraobaSi muSa kunTebi arian winamxris gamSlelebi, 

mtevnisa da TiTebis momxrelebi. es ukanasknelebi icaven 

mtevans zedmeti gaSlisagan sxiv-majis da mtevnis sax-

srebSi. ufro metic, Tu zeda kiduri gamoiyeneba 

yrdnobis organod xarixaze an orZelze, maSin TiTebis 



57

momxrelebis garda yvela sxva kunTis funqcia aris 

daicvan zeda kiduris saxsrebi gaWimvisagan da sasaxsre 

zedapirebis Secilebisagan. am mdgomareobaSi zeda 

kiduris Zvlebi ewinaaRmdegebian datvirTvas ara Sekum-

Svaze, aramed gaWimvaze.

6. mtevanTan torsis miaxloeba da akvra sruldeba 

zeda kiduris distaluri yrdnobis pirobaSi. magaliTad, 

SegviZlia ganvixiloT azidva da daSveba xarixaze. orive 

moZraobas asruleben erTi da igive kunTebi. magram 

kunTis muSaobis xasiaTi aris gansxvavebuli: azidvis 

procesSi kunTebi asruleben daZleviT muSaobas, xolo 

daSvebis procesSi damTmobs. daSvebis dros momqmedi 

aris sxeulis simZimis Zala, kunTebi mxolod areguli-

reben mis mier Sesrulebul moZraobas.

azidvis procesSi muSa kunTebi arian winamxris 

momxreli, mxris gamSleli da momzidveli.

nebismieri rgolis moZraobisaTvis didi mniSvneloba 

aqvs zeda kiduris kunTebis ganlagebas saxsrebSi brun-

vis RerZebis mimarT. rac ufro axlos aris saxsarTan 

mimagrebuli kunTi, miT naklebia brunvis momenti da 

metia rgolis moZraobis siCqare. 

7. zeda kiduris lokomotoruli moZraobebi, romli-

Tac igi monawileobs sxeulis sivrceSi gadaadgilebis 

(winsvliTi moZraobebi, siaruli, sirbili, xtoma) pro-

cesSi, aris zeda kiduris monacvleobiT win da ukan moZ-

raoba. curvis procesSi zeda kiduri aris gansakuTrebu-

li berketi – yrdnobis moZravi adgili wylis garemoSi.

Cveulebrivi, mosvenebuli dgomisas zeda kiduri 

pronirebul mdgomareobaSi aris, rac imiT aixsneba, rom 

pronatori kunTebis tonusi Warbobs supinatori kunTe-

bis tonuss. winamxari, mtevani da, gansakuTrebiT, TiTebi 

mosvenebul dgomaSi ramdenadme moxrilni arian, aqac 

momxreli kunTebis tonusi metia, vidre gamSlelebis.

cnobilia, rom winamxris momxreli kunTebi Sedare-

biT ufro Zlierad arian ganviTarebulni, vidre gamSle-
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lebi. radganac simZimis Zala ewinaaRmdegeba mxris 

momxreli kunTebis muSaobas, maSin, rodesac igive simZi-

mis Zala exmareba winamxris gamSleli kunTebis funqcio-

nirebas. zeda kiduris mier Sesrulebul moZraobebSi 

mniSvnelovnad metia frontaluri RerZis garSemo 

Sesrulebuli moxris moZraobebi, vidre vertikaluri 

RerZis garSemo warmoebuli pronacia-supinacia. amasTan 

saxsrebSi mTeli zeda kiduris inerciis momenti brunvis 

vertikaluri RerZis mimarT bevrad metia, vidre inerciis 

momenti frontaluri RerZis garSemo. yovelive zeviT 

Tqmulma ganapiroba momxrelebis da gamSlelebis margi 

qmedebis koeficientis metoba supinatorebis da prona-

torebis margi qmedebis koeficientze. winamxris 

supinacia-pronaciis procesSi saWiroebis SemTxvevaSi 

monawileobs zeda kiduris sartylis Zvlebi da mxris 

Zvali, Sedegad xdeba mTlianad zeda kiduris pronacia 

an supinacia. 

qveda kidurebis morfokinezologiuri 

analizi

qveda kiduri, rogorc erTiani meqanikuri organo 

sayofacxovrebo SromiT procesebSi asrulebs Semdeg 

ZiriTad moZraobebs:

1. yrdnobis funqciasTan dakavSirebuli moZraoebebi;

2. moZraobebi, romelTa meSveobiT qveda kiduri 

yrdnobis funqciasTan erTad asrulebs resorul fun-

qcias (xtoma, siaruli, sirbili).

3. lokomotoruli moZraobebi (winsvliTi moZraobebi, 

siaruli, sirbili, xtoma, curva).

4. raime saganze dartyma (mag. fexburTi).

5. yrdnobis adgilidan torsis moSoreba (fexis 

wverebze aweva, niCbosnoba). 
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6. sxeulis specifiur mdebareobaSi yrdnobis fun-

qciasTan dakavSirebuli moZraobebi (fexis wverebze an 

moxril fexebze kidi).

7. wylis garemodan akvra (curva).

1. yrdnobis funqcias qveda kiduri asrulebs or an 

erT fexze dgomis dros. Cveulebrivi dgomis procesSi 

qveda kiduri aris gaSlili menj-barZayis da muxlis 

saxsrebSi, xolo koW-wvivis saxsari imyofeba moxra-

gaSlas Soris.

qveda kiduris saxsrebi erTmaneTTan funqciona-

lurad arian dakavSirebuli, ris gamoc sxeulis 

mdgomareobebis umetesobaSi erT saxsarSi Zvlebis gamag-

reba gavlenas axdens maTi fiqsaciis xarisxze momijnave 

saxsrebSi. ase magaliTad, dgomis dros SeuZlebelia 

Zvlebis mdebareobis Secvla samidan (menj-barZayis, 

muxlis, koW-wvivis) erT saxsarSi, Tu ar moxda maTi 

mdebareobis Secvla or danarCen saxsarSic.

2. resoruli funqcia. qvemo kiduris resoruli 

funqcia ganpirobebulia misi anatomiuri agebulebis 

TaviseburebebiT: terfis TaRebiT, kunTebiT da 

saxsarSida iogebiT. terfis TaRianobas, umeteswilad, 

misi Semqmneli Zvlebis gaswvrivi da ganivi TaRovani 

SemaRlebebi gansazRvraven. terfis TaRebi uWiravT 

aqtiur da pasiur Zalebs.

pasiur Zalebs miekuTvneba terfis iogovani aparatis 

daWimulobiT warmoqmnili Zala, romelsac sasaxsre 

zedapirebi erTmaneTTan SexebaSi uWiravs. yvelaze 

msxvili terfis iogebi aris terfZiris grZeli iogi.

terfis TaRebis damWeri aqtiuri Zala aris kunTebis 

Zabvis Zala. cnobilia, rom terfze moqmedeben grZeli,

anu kanWidan mosuli kunTebi da mokle anu terfis 

sakuTari kunTebi, romelTagan mcire wvivis grZeli da 

didi wvivis wina monawileoben ganivi TaRis damWer Zval-
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myes-kunTovani maryuJis (lagamis) SeqmnaSi, xolo mokle 

kunTebidan ceris momzidveli kunTi monawileobs ganivi 

TaRis fiqsaciaSi.

TaRis simrudis simaRle cvalebadia, normaSi es 

cvlileba unda iyos droebiTi anu yoveli dabrtyelebis 

Semdeg terfis TaRi unda daubrundes sawyis mdgoma-

reobas. terfis TaRis cvlilebis regulacia xdeba 

TaRis damWeri kunTebis saSualebiT.

qveda kiduris resoruli funqcia ganpirobebulia ara 

mxolod terfiT, aramed qvemo kiduris kinezologiuri 

jaWvis yvela rgoliT. magaliTad, ganvixiloT daxtomis 

procesi. sxeulis sayrden zedapirTan SexebiT gamow-

veuli ryevis amortizacias uzrunvelyofs: daxtomis 

momentSi yvela saxsari aris ramdenadme moxrili 

mdgomareobaSi, xolo kunTebi, romlebic asruleben 

gaSlas (koW-wvivis saxsarSi – moxras) refleqtorulad 

iZabebian da damTmobi muSaobis Sesrulebis gziT 

saSualebas aZleven gaagrZelon Semdegi moZraoba, magram 

ar uSveben saxsrebSi moZraobis bolomde miyvanas 

(dasrulebas).  

3. lokomociis procesSi siaruli, sirbili, xtoma 

axorcielebs ra sxeulis akvras sayrdnobi zedapiridan, 

uzrunvelyofs mis gadaadgilebas sivrceSi. lokomo-

toruli funqciis Sesrulebisas qveda kiduris saxsrebSi 

maTi Semqmneli Zvlebis miaxloebuli proqsimaluri da 

distaluri epifizebi erTmaneTs Sordebian Sesabamisi 

kunTebis Sesatyvisi muSaobis Sedegad, ris gamoc sxeuli 

iRebs Sinagan biZgs, romelic aiZulebs sxeuls sivrceSi 

adgilmonacvleobas. lokomotoruli funqciis sawar-

moeblad terfi unda iyos moxrili, muxlisa da menj-

barZayis saxsrebi unda iyvnen gaSlil mdgomareobaSi, 

rasac Tan axlavs menjis moZraobac. 

4. dartymiTi moZraobebis Sesrulebisas qveda kidu-

ris distaluri bolo Tavisuflad moZraobs da 
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Sesabamisi kunTebis meSveobiT asruleben. fexis ukana 

nabijis mdgomareobidan wina nabijis mdgomareobaSi 

gadatanis process, dartymiT moZraobebSi mniSvnelovani 

roli eniWeba or saxsriani kunTebis aqtiur da pasiur 

daZabulobas, radganac umetes SemTxvevaSi swored or 

saxsriani kunTebi gansazRvraven qveda kiduris 

calkeuli rgolebis funqciurad gamarTul muSaobas. 

magaliTad, barZayis moxril mdgomareobaSi yofnis 

procesSi, muxlis saxsarSi wvivis gaSla gaZnelebulia 

barZayis ukana zedapirze ganlagebuli kunTebis pasiuri 

daZabulobis da iqve barZayis oTxTava kunTis aqtiuri 

daZabulobis gamo. magram aq gaTvaliswinebuli unda 

iqnas asakobrivi Tavisebureba, kerZod, bavSvebis koW-

wvivis saxsarSi meti samoZrao aqtivoba aRiniSneba terf-

zurgis midamoSi, ufro naklebi terf-Ziris midamoSi; 

xolo didebSi piriqiT.

rodesac terfi ar aris fiqsirebuli, Tavdapirvelad 

moZraoba xdeba menj-barZayis saxsarSi, Semdeg muxlis, 

koW-wvivis da bolos terfis ZvalTaSoris saxsrebSi. 

moZraobebi sruldeba TiTqmis erTdroulad an drois 

garkveuli intervaliT TanamimdevrobiT. moZraobis 

dasrulebac drois an Zalian mcire, an SedarebiT 

sagrZnobi SualediT mimdinareobs.

5. sayrdeni zedapiridan torsis moSorebis procesSi 

xdeba menj-barZayis da muxlis saxsrebSi gaSla, koW-

wvivis saxsarSi – moxra.

fexis wverebze awevis momentSi terfis terfZiris 

zedapiri fiqsirebulia, barZayis ukana zedapiris kunTebi 

uzrunvelyofen menj-barZayis saxsarSi menjis da masTan 

erTad mTeli torsis gaSlas da dafiqsirebas.

aqve unda davamatoT, rom terfis raime sxeulze 

zewolis SemTxvevaSi menj-barZayis da muxlis saxsarSi 

fexis gamSleli da koWwvivis da terfis saxsrebSi 

momxreli kunTebis zemoqmedebas Tan erTvis ara marto 
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qveda kiduris, aramed mTeli sxeulis simZimis Zalis 

qmedeba. magaliTad, velosipediT gadaadgilebis proces-

Si saterfulze terfis zewolis gazrdaSi monawileoben 

torsis da zeda kiduris kunTebic. 

6. sxeulis specifiuri mdebareobis yrdnoba xdeba 

fexis wveris dorzalur zedapirze an kanWis ukana 

zedapiris zeda nawilze. fexis wverebze kidis dros 

Zlierad iZabebian terfis zurgis da kanWis wina 

zedapiris kunTebi. moxril fexebze kidis Sesruleba 

ufro advilia, vinaidan am moZraobis SesrulebaSi 

monawileobas iReben muxlis saxsarSi kanWis moxreli 

mZlavri kunTebis jgufi.

7. qveda kiduris mier garemomcveli wylis garemodan 

sxeulis akvris moZraobis Taviseburebani ganpirobe-

bulni arian curvis stiliT. magaliTad brasis stiliT 

curvis dros xdeba ganzidva da moxra menj-barZayis da 

muxlis saxsrebSi, rasac mohyveba, imave saxsrebSi, 

mkveTri mozidva da gaSla. Sedegad xdeba fexebs Soris 

arsebuli wylis e.w. gamodevna da sxeulis akvra wylis 

masisagan.

krolis stiliT curvisas xdeba menj-barZayis 

saxsarSi barZayis zemoT da qvemoT monacvleobiT 

moZraoba, mis centrSi gamavali horizontaluri RerZis 

mimarT.
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kerZo dinamiuri anatomia.
sxeulis mdebareobis anatomiuri daxasiaTeba

sxeulis mdebareobas axasiaTebs: sxeulis orientacia 

sivrceSi (vertikaluri, horizontaluri, daxrili, TaviT 

qvemoT da a.S.); sxeulis poza (sxeulis calkeuli 

nawilebis ganlageba erTmaneTis mimarT) da sxeulis 

damokidebuleba sayrdenis mimarT.

sxeulis mdebareobas ewodeba statikuri, Tu masze 

momqmedi garegani Zalebi (simZimis Zala da sayrdenis 

reaqciis Zala) erTmaneTis tolia.

sxeulis marjvena da marcxena nawilebze datvirTvis 

ganawilebis mixedviT sxeulis mdebareoba SeiZleba iyos 

simetriuli an asimetriuli.

simetriuli mdebareobis dros sayrden-mamoZravebeli 

aparatis marjvena da marcxena naxevrebi Tanabari

datvirTviT muSaoben, rac safuZvels udebs sxeulis 

harmoniul ganviTarebas.

asimetriuli mdebareoba xasiaTdeba sayrden-

mamoZravebeli aparatis muSaobaSi sxeulis marjvena da 

marcxena nawilebis araTanabari monawileobiT, ramac 

SeiZleba gamoiwvios sxeulis araproporciuli ganvi-

Tareba. aRniSnuli zemoqmedebis sistematiuri da xan-

grZlivi gavlenis qveS sayrden-mamoZravebel aparatSi 

warmoiqmneba morfologiuri gadaxrebi, rac iwvevs 

funqciur cvlilebebs.

sayrdnob farTobTan mimarTebaSi arCeven sxeulis 

mdebareobis sam formas: sxeulis mdebareobas qveda 

sayrdnobiT (vertikalur mdgomareobaSi dgoma), sxeulis 

mdebareoba zeda sayrdnobiT (yvela saxis kidi) da 

sxeulis mdebareoba Sereuli sayrdnobiT (orZelze 

yrdnoba).

qveda sayrdnobiT mdebareobis SemTxvevaSi, rac ufro 

dabla mdebareobs sxeulis Semadgeneli nawili, miT 
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metia masze Zalis zewola da wonasworobis Sesanar-

Cuneblad meti Zalisxmevis gamoyeneba uxdeba kunTebs.

sxeulis zeda yrdnobis mdebareobis procesSi, 

piriqiT, gaZlierebulad muSaoben zeda nawilis kunTebi. 

magaliTad, dgomis pozaSi koW-wvivis saxsris kunTebi 

awonasworeben mTlianad sxeulis wonas, xolo kidis 

mdebareobaSi maT evalebaT mxolod terfis masis 

wonasworobaSi moyvana. 

zeda sayrdnobiT mdebareobis SemTxvevaSi sxeulis 

moZraobis xarisxi damokidebulia sayrdeni farTobis 

sidideze da simZimis centrs da sayrdens Soris 

manZilze. kerZod, rac ufro mcirea manZili simZimis 

saerTo centrsa da sayrdens Soris da, rac metia 

sayrdnobi farTobis sidide, miT dabalia moZraobis 

xarisxi.

sxeulis rgolebis gadaadgilebas (rogorc qveda, ise 

zeda yrdnobiT), Tan axlavs sawinaaRmdego moZraobebi 

alel nawilebSi, magaliTad, sawinaaRmdego – kompesa-
toruli. tvirTis torsis win daWeris dros wonas-
worobis dasacavad torsi ukan izniqeba, tvirTis 

marjvena xelSi daWerisas – marcxniv, xarixaze aweva 

iwvevs fexebis kompensatorul gadaadgilebas. 

wonasworobis mdgomareobis mixedviT sxeulis mdeba-
reobas arCeven: mdgradi da SezRuduli wonasworobis 

mdebareoba.

yrdnobis saxeobidan gamomdinare, moqmedma gareganma 

Zalebma SeiZleba gamoiwvion sxeulis an misi calkeuli 

rgolebis SekumSva, daSoriSoreba, gamrudeba, dagrexva.
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sxeulis mdebareoba dgomi

mdebareoba dgomi, adamianis sxeulis bunebrivi mdgo-
mareobaa, romelic xangrZlivi evoluciuri ganviTarebis 

Sedegad Camoyalibebda. igi SeiZleba iyos samuSao poza, 

moZraobis sawyisi an dasasruli. dgomis procesSi sxeu-
lis yvela nawili, terfis garda, vertikalur mdgoma-
reobaSia. terfi – terfZiris sruli farTobiT eyrdnoba 

sayrdnob zedapirs. simZimis Zala mimarTulia qveviT da 

sxeulis yvela nawilze axorcielebs zewolas. yvelaze 

met zewolas ganicdis terfi. simZimis Zala da sayrdeni

reaqciis Zala erTmaneTis tolia da urTierTsawinaaR-
mdegod moqmedeben. 

dgomis procesSi wonasworobis SenarCunebis erT-

erTi aucilebeli pirobaa saerTo simZimis centris gan-
Tavseba uSualod sayrdnobi farTobis sazRvrebSi. Tu 

saerTo simZimis Zalis vertikali tovebs sayrdnobis 

farTobs, sxeuli kargavs wonasworobas da sxeuli var-
deba, amas garda, dgomis SenarCuneba SesaZlebelia mxo-
lod im SemTxvevaSi, Tu sayrden-mamoZravebeli sistema 

funqcionalurad gamarTulia, anu Tu erTmaneTis mimarT 

moZravi sxeulis nawilebis erTianoba uzrunvelyofilia 

kunTebis da myesebis saSualebiT (sur. 10). 

dgomi ekuTvnis sxeulis qvemo yrdnobis mdgo-
mareobas. sayrdeni farTi Seiqmneba terfebis planta-
ruli zedapirebiTa da maT Soris moqceuli monakveTiT. 

terfis mTavari sayrdeni warmonaqmnebia quslis borcvi, 

wina terfis Zvlebis Tavebi da TiTebi. yrdnobis far-
Tobi mityupebuli quslebis SemTxvevaSi sxvadasxvagvaria 

da damokidebulia terfebis danarCen nawilebs Soris 

arsebul kuTxeze. 
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sur. 10. sxeulis mdebareoba dgomi.

dgomis mdgomareobaSi zewolas ZiriTadad ganicdis 

quslis borcvi (wonis 3/4 nawili), SedarebiT naklebs ki 

wina terfis Zvlebis Tavebi (ZiriTadad 2/3). Tu dgomSi 

yofnisas tans ukan gadavwevT an piriqiT, Seicvleba 

terfze zewolis suraTic. amasTan sss centris verti-
kali xan sayrdeni farTis ukana sazRvars uaxlovdeba, 

xan winas. amis Sesabamisad, icvleba sxeulis wina an 

ukana midamos kunTTa daZabulobac. 

simetriuli dgomisas sxeulis simZime Tanabrad 

nawildeba orive fexze da sss centris vertikali gadis 

daaxloebiT sayrdeni farTis Sua midamoSi. Tu simZimis 

Zalis vertikali gascdeba sayrdnobi farTobis far-

                        
 sss – sxeulis saerTo simZime.
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glebs, wonasworoba irRveva; swored amitom dgomi 

miekuTvneba ara mdgradi wonasworobis mdebareobas. 

sayrdnobi zedapiris ukana da wina sazRvrebTan 

saerTo simZimis Zalis vertikalis mimarTebis mixedviT 

arCeven mdebareoba dgomis sam saxes: 1. anTropometruli, 

2. mSvidi, 3. daZabuli. 

anTropometruli ewodeba dgoms, romelsac iyeneben 

sxvadasxva anTropometruli azomvebis Casatareblad. am 

dros sxeuli aris gamarTuli da ramdenadme ukan 

gaziduli. saerTo simZimis centri miaxloebiT devs imave 

frontalur sibrtyeSi, romelSic mdebareobs sxeulis 

Semadgeneli calkeuli nawilebis simZimis centrebi da

yvela mTavari saxsris ganivi RerZebi. 

anTropometruli dgoma nakleb mosaxerxebelia, vinai-
dan sayrdnobi farTobi frontaluri sibrtyis uknidan 

Zalian mcirea da sakmarisia sul mcire Zalisxmeva, rom 

sxeulma dakargos wonasworoba da daeces. amas garda, 

saxsarSi brunvis ganivi RerZis win da ukan ganlagebuli 

(momxrelebi, gamSlelebi) kunTebis araTanabari ganvi-
Tareba iwvevs naklebad Zlieri kunTebis (kanWis wina 

zedapiris kunTebi) swraf daRlas. 

mSvidi dgomis mdebareobisaTvis damaxasiaTebelia 

sxeulis dauZabav-Zaldautanebel mdgomareobaSi yofna. 

zeda nawili ramdenadme ukan aris ganziduli, xolo 

menji, piriqiT win. sxeulis saerTo simZimis centrze 

gatarebuli frontaluri sibrtye gaivlis menj-barZayis 

saxsris ganivi RerZis ukan, muxls da koW-wvivis 

saxsrebis win, miaxloebiT sayrdnobi farTobis SuaSi. 

mdgradobis wina, ukana da gverdiTi kuTxeebi erTmaneTis 

tolni arian. am mdgomareobaSi adamians SeuZlia 

Seasrulos moZraobebi sayrdnobi farTobis farglebSi 

wonasworobis dakargvis gareSe. mSvidi dgomis mdebare-
obaSi, kunTebs uxdebaT minimaluri daZabva sxeulis 
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aRniSnuli mdebareobis SesanarCuneblad. menj-barZayis, 

muxlis, koW-wvivis saxsrebSi simZimis Zalis mxari da 

momenti erTmaneTis toli mcire sidideebia. vinaidan 

simZimis Zalis gavleniT sxeulis ukan vardnas 

ewinaaRmdegeba TeZo-barZayis iogi da barZayis momxreli 

kunTebi. muxlis saxsris gamagrebas ganivi RerZis mimarT 

xels uwyoben sasaxsre CanTis SigniT saxsris ukana 

zedapirze ganlagebuli iogebi. koW-wvivis saxsris 

gamagreba saxsris Semqmneli Zvlebis formiT da 

urTierTganlagebiT aris ganpirobebuli – koWis Zvlis 

WaRi win SedarebiT farTea, vidre ukan, amitom rodesac 

kanWi win aris gadaxrili, didi da mcire wvivis Zvlebis 

gojebs Soris koWis Zvali kargad magrdeba. 

atlant-kefis saxsris ganivi RerZis mimarT sxeulis 

saerTo simZimis centri gadis winidan, ise, rom Tavs win 

gadaxrisagan iWeren kisris qedis midamos kunTebi. torsi 

win gadaxrisagan daculia zurgis, kerZod, xerxemlis 

gammarTveli kunTebis muSaobiT. yvela CamoTvlil 

procesSi aqtiurad monawileoben aRniSnuli midamoebis 

iogebic. 

daZabuli mdebareobisaTvis damaxasiaTebelia: torsi 

aris gamarTuli da win gamoweuli; sxeulis saerTo 

simZimis centris vertikali gadis sayrdeni farTobis 

wina sazRvarTan axlos, qveda kiduris yvela saxsris 

ganivi RerZebis win. aqedan gamomdinare, menj-barZayis, 

muxlis, koW-wvivis saxsrebis ukana zedapirebze ganla-
gebuli kunTebi gamudmebiT unda iyvnen daZabul mdgoma-
reobaSi, rom daicvan sxeuli vardnisagan (sur. 11). 
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sur. 11. dgomi

1. anTropometruli, 2. mSvidi, 3. daZabuli 

kidi gamarTul xelebze
kidi gamarTul xelebze aris mdebareoba zeda 

yrdnobiT. kidi gamarTul xelebze mdebareobis procesSi 

yrdnobis farTobs warmoadgenen xelisgulebis sayrdeni 

zedapirebi; simZimis Zala qveviT aris mimarTuli da 

cdilobs sxeulis qveda da zeda nawilebi erTmaneTs 

moaSoros, anu gawyvitos sxeuli orad. simZimis Zalis 

`mcdelobas~ winaaRmdegobas uweven sayrden-mamoZra-

vebeli aparatis kunTovan-myesovani nawili. amasTan,

zeviT ganlagebul kunTebs ufro meti Zalisxmeva uwevT 

maTze dakisrebuli funqciis Sesasruleblad, vidre 

dabla mdebare kunTebs (sur. 12). 
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sur. 12. orZelze kidi. 

sxeulis saerTo simZimis centri ganTavsebulia 

sayrdnobi farTobis qvemoT, amitom mocemul mdgoma-
reobaSi wonasworoba aris mdgradi. 

met datvirTvas ganicdian zeda kiduris kunTebi, 

romlebmac unda daamagron TiTebi xarixaze moxril 

mdgomareobaSi; unda daicvan saxsrebi gaWimvisa da 

gawyvetisagan. wina mxarze da mtevanze ikumSebian TiTebis 

momxrelebi, xolo idayvis da mxris sxsrebis midamoebSi 

TiToeuli saxsris garSemo ganlagebuli yvela kunTi. 

aRsaniSnavia, rom idayvis saxsarSi kunTebis muSaobas 

amsubuqebs Tavad idayvis saxsris agebuleba, kerZod,

idayvis akromioni kavis msgavsad aris Semoxveuli mxris 

zeda WaRze. zeda kiduris sartyelis midamoSi muSaoben 

is kunTebi, romlebic sawyis mdgomareobidan Camosweven 

da kunTebi, romlebic zeviT da win gadaadgileben beWis 

Zvals. amasTan mxris saxsarSi mxris Zvlis Tavs beWis 
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fosoSi amagrebs samTava kunTis grZeli Tavi. mxris 

saxsris axlos gamavali sxva kunTebic monawileoben 

muSaobaSi. am mdebareobaSi mxris saxsris fiqsaciaSi

aqtiurad arian CarTuli muSaobaSi deltiseburi da 

qedzeda kunTebi. beWis Zvali fiqsirdeba rombiseburi, 

trapeciuli, zurgis uganieresi kunTebiT. 

torsis da qveda kiduris kunTebis datvirTva 

ramdenadme naklebia: terfi uWiravs terfZiris kunTebs 

da kanWis ukana da lateraluri jgufis kunTebs. kanWis 

fiqsacias axdens barZayis oTxTava kunTi, xolo barZayi 

damagrebulia didi dundula kunTis SekumSviT. 

kidis procesSi neknebis amwevi kunTebis (mkerdis 

mcire da nawilobrivi didi da laviwqveSa) Zlieri 

gaWimvis gamo gulmkerdis Rru aris gafarToebuli, rac 

iwvevs sunTqvis gaZnelebas. CasunTqva xdeba ZiriTadad 

diafragmis xarjze. magram diafragmis moZraobac 

gaZnelebulia, radganac gadidebuli aris welis 

lordozi da muclis kunTebi daWimulia. qveda kidurebis 

da menjis simZimis centris vertikali gaivlis xerxemlis 

svetis welis midamos win, amasTan, Sinagani organoebi 

awvebian menjs. welis lordozis momatebas xels uwyobs 

TeZo-welis kunTebis SekumSvac. welis lordozTan 

mimarTebaSi TeZo-welis kunTis antagonistad muSaobs 

muclis swori kunTi. muclis swori kunTis SekumSva 

amcirebs welis lordozs, radganac muclis swor kunTs 

xerxemlis svetis brunvis ganivi RerZis mimarT aqvs 

Zalis ufro meti mxari, vidre TeZo-welis kunTs. 

gamarTul xelebze kidi xels uwyobs zeda kiduris 

sartylis da Tavisufali nawilis, muclis da zurgis 

kunTebis ganviTarebas. ewinaaRmdegeba warmosadegobis 

defeqtebis da diafragmaluri sunTqvis ganviTarebas. 
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orZelze yrdnoba

orZelze yrdnoba aris mdebareoba Sereuli 

sayrdeniT. zeda kidurebis sayrdnobi farTobi qvedaa da 

warmodgenilia mtevnebis sayrdnobi zedapirebis da maT 

Soris sivrcis farTobebiT. Tavs, torss da qveda 

kidurebs aqvT zeda sayrdnobi zeda kidurebis 

sartyelis saxiT. 

sxeulis saerTo simZimis centri zeda kidurebis 

mimarT moTavsebulia sayrdeni farTobis zemoT, rac 

ganapirobebs SezRuduli mdgradobis wonasworobas. 

saerTo simZimis centri sxeulis danarCeni nawilebis 

mimarT mdebareobs sayrdnobi farTobis qvemoT da 

uzrunvelyofs mdgrad wonasworobas. zeda kidurebis 

midamoSi simZimis Zala axdens damwol zemoqmedebas da 

izrdeba zemodan qvemoT mimarTulebiT. torsis midamoSi 

simZimis Zala moqmedebs rogorc damSoriSorebeli, anu 

cdilobs sxeulis qveda nawilebi daacilos zeda 

nawilebs, amasTan izrdeba qvemodan zemoT da yvelaze 

did zewolas ganicdian zeda kiduris sartyelis kunTebi

(sur. 13). 

orZelze yrdnobis procesSi samoZrao aparatis 

muSaoba ZiriTadad gamovlindeba simZimis Zalis 

zemoqmedebis winaaRmdegobis gawevaSi, xelebis gamarTul 

mdgomareobaSi dafiqsirebiT, zeda kidurebis sartyelis 

torsis mimarT gamagrebiT. 

mtevani aris sruliad pasiuri, simZimis Zalis 

zemoqmedebiT, gaSlili; am dros TiTebis momxreli 

kunTebi iWimebian, maTi daZabuloba imatebs da izrdeba 

yrdnobis adgilis moWeris Zala. 
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sur. 13. orZelze yrdnoba

sxiv-majis saxsari gamagrebulia saxsris wina da 

ukana zedapirze ganlagebuli kunTebiT, amasTan xelis 

gverdebze moZraobas aferxeben mtevnis da TiTebis 

momxreli da gamSleli kunTebi, xolo win da ukan 

moZraobas – mtevnis momzidveli da ganmzidveli kunTebi. 

idayvis saxsarSi simZimis Zalis gavleniT mxari cdilobs 

moixaros winamxris mimarT, rasac xels uSlis SekumSul 

mdgomareobaSi myofi samTava kunTis daZabva. mxris Zvlis 

zomaze metad gaSlas da idayvis saxsarSi dazianebas 

ewinaaRmdegebian mxris orTava, mxris, mxar-sxivis, 

mrgvali pronatori da sxva mxris wina zedapirze 

ganlagebuli kunTebi. 

sxeulis aRniSnul mdgomareobaSi yofnis procesSi 

zeda kiduris sartyeli eyrdnoba mxris Zvlis Tavs. 

mxris saxsars amagreben mis irgvliv ganlagebuli 

kunTebi, gansakuTrebiT mxris Zvlis momzidvelebi, 

mkerdis didi, zurgis uganieresi, beWqveSa, qedqveSa, didi 
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da mcire mrgvali kunTebi da samTava kunTis grZeli 

Tavi. 

simZimis Zalis qveS zeda kiduris sartyelis mimarT 

torsis dawevas ewinaaRmdegebian zeda kiduris sartye-
lis damwevi kunTebi – mkerdis mcire, trapeciulis qveda 

nawili, laviwqveSa, wina dakbiluli kunTis qveda 

`kbilebi~, agreTve kunTebi, romlebic afiqsireben beWis 

Zvals da mis medialur kides aCereben xerxemlis svetis 

paralelurad – rombisebri, trapeciulis Sua nawili. 

didi datvirTva aqvT mkerdis didi kunTis qveda nawilis 

da zurgis uganieres kunTs, radganac isini torss 

azidaven zemoT, riTac amcireben beWis Zvlis saSualebiT 

mxris Zvlis Tavze momqmed torsis simZimis Zalas. 

orZelze yrdnobis mdgomareobaSi xerxemlis svetis 

gamarTvas, qveda kiduris gamarTvas da ramdenadme 

gaSlas, fexis wverebis gawevas, trapeciuli da rombi-
sebur kunTebTan erTad uzrunvelyofen xerxemlis 

gammarTveli, didi dundula, barZayis oTxTava, kanWis 

samTava, terfis TiTebis momxrelebi, didi wvivis ukana 

da mcire wvivis kunTebi. 

orZelze yrdnobisas kunTebis daWimvis gamo neknebi 

arian zeviT aweuli, ris gamoc gulmkerdis Rru 

gafarToebulia, e.i. CasunTqvis mdgomareobaSi imyofeba, 

amitom srulfasovani sunTqva xorcieldeba diafragmis 

meSveobiT. 

orZelze yrdnoba aviTarebs zeda kiduris sartyelis 

da Tavisufali nawilis da zurgis kunTebs. xels uSlis 

warmosadegobis defeqtebis ganviTarebas. 

winsvliTi moZraobis anatomiuri daxasiaTeba

arCeven sxeulis an misi nawilebis moZraobis or 

ZiriTad saxes – winsvliT da brunviT moZraobebs. 
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winsvliTi moZraobis procesSi sxeulis yvela wertili 

sivrceSi paralelur xazebze gadaadgildeba, xolo 

brunviTi moZraobis dros sxeulis yvela wertili 

xazavs wres moZraobis RerZis garSemo. sxeulis moZra-

obis ori ZiriTadi tipis garda ganarCeven mesame – Sere-
uli tipis moZraobasac, anu winsvliT–brunviT moZraobas. 
winsvliT-brunviTi moZraobis procesSi sxeuli erTdro-
ulad asrulebs winsvliT da brunviT moZraobebs. 

sxeulis winsvliTi moZraoba warmoadgens lokomo-
toruli moZraobebis erT-erT saxes, radgan winsvliTi 

moZraobis procesSi sxeulis gadaadgildeba sivrceSi 

iwyeba myari sayrdenidan an welis garemodan akvriT.

lokomotoruli moZraoba iyofa: akvra (sayrdenidan –
siaruli, sirbili, xtoma; akvra wylis garemodan –
curva); mizidva (myar sxeulebTan – cocva xelebiT, 

azidva); kombinirebuli moZraoba (myari sxeulebis 

daxmarebiT – kldeze cocva). adamianis sicocxlis una-

rianobisaTvis gansakuTrebiT mniSvnelovania winsvliT 

moZraobebi, romlebic xorcieldebian myari sxeulidan 

akvris meSveobiT – siaruli, sirbili, naxtomi. 

siaruli

siaruli aris rTuli, simetriuli, cikluri 

moZraoba, romelic xorcieldeba sayrdnobi zedapiridan 

sxeulis akvriT da sivrceSi misi gadaadgilebiT. 

saxasiaToa, rom siarulis dros sxeuli gamudmebiT 

eyrdnoba erT an orive qveda kidurs. siarulis procesSi 

monawileobas iRebs sayrden-mamoZravebeli aparatis 

yvela rgoli, kunTuri muSaobis uzrunvelmyofeli da 

maregulirebeli sistemebi. 

sayrdnobi zedapiris winaaRmdegobis da xaxunis 

Zalis moqmedebis gamo sxeuli siarulis procesSi 
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ganicdis zemoT da win mimarTulebis biZgebs. miuxedavad 

amisa, sxeuli moZraobs narnarad, radganac xdeba 

biZgebis Caqroba sxeulis inerciis Zalis da antagonisti 

kunTebis moqmedebiT (sur. 2).

siaruli, rogorc cikluri moZraoba, Sedgeba ormagi 

nabijisagan, romelic moicavs or erTeul nabijs; xolo 

TiToeuli erTeuli nabiji Sedgeba wina da ukana martivi 

nabijebisagan, romelTa Soris sazRvari aris e.w. 

vertikaluri momenti. 

Tu dgomis mdgomareobidan erT fexs win gamovitanT 

da davdgamT sayrdenze, SevasrulebT martiv nabijs. Tu 

meore fexs ar mivadgamT sayrden qveda kidurs da 

gadavdgamT win, SevasrulebT erTeul nabijs. e.i. yoveli 

erTeuli nabiji Sedgeba ori martivi wina da ukana 

nabijebisagan. 

ukana nabijSi igulisxmeba erTeuli nabijis is 

nawili, romelSic fexi moZraobs sxeulis saerTo 

simZimis centrSi gamavali frontaluri sibrtyis ukan. 

xolo wina nabijSi igulisxmeba erTeuli nabijis is 

nawili, romelSic fexi gamoitaneba frontaluri 

sibrtyis win. wina da ukana nabijebs Soris, Zalian mcire 

intervals ewodeba vertikalis momenti. 

siarulis procesSi moZraobis sruli ciklis 

Sesasruleblad, aucilebelia orive kidurma cal-calke, 

monacvleobiT Seasrulos erTeuli nabiji. anu 

Seasrulos ormagi nabiji. e.i. ormagi nabiji aris orive 

kiduris mier cal-calke monacvleobiT Sesrulebuli 

erTuli nabiji. yoveli ormagi nabijis Semdeg sxeulis 

calkeuli nawilebi erTmaneTis mimarT sawyis mdebareobs 

ubrundebian. 

siarulis procesSi sxeulis TiToeuli (marjvena da 

marcxena) nawili monacvleobiT asrulebs zustad 

erTnair moZraobas. amis gamo siaruli miekuTvneba 

monacvleobiT simetriul moZraobebs. 

siarulis dros mudmivad kavSirSia sayrdnob zeda-
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pirTan erTi (erTyrdnobi) an orive (oryrdnobi) qveda 

kiduri. oryrdnobis mdgomareobaSi erTi – win myofi 

fexi eyrdnoba qusliT, xolo meore – ukan myofi – fexis 

wveriT. orive terfis terfZiris sruli farTobiT 

yrdnoba siarulis procesSi ar xdeba. erTyrdnobis 

dros erTi terfis terfZiris farTobi mTlianad Sedis 

kontaqtSi sayrden zedapirTan, xolo meore gadaadgil-

deba win. fexi, romelic exeba sayrdenis zedapirs, 

iwodeba sayrden kidurad, xolo romelic gadainacvlebs 

win haerSi, iwodeba gadasatan kidurad anu `saqnevad~. 

TiToeul erTeul nabijSi gamohyofen oTx Tanamim-

devrobiT fazas; oryrdnoba, ukana nabiji; vertikalis 

momenti; wina nabiji. 

TiToeuli ormagi nabiji Sedgeba eqvsi fazisagan

(sur. 14): 
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sur. 14. siarulis fazebi. 

1, 2, 3, 4 – sayrdeni fexis wina (marjvena) nabiji;  5 – sayrdeni fexis 

vertikalis momenti; 6, 7, 8, 9 – sayrdeni fexis ukana nabiji; 10 –
Tavisufali fexis ukana nabiji; 11 – Tavisufali fexis vertikaluri 

momenti; 12 – Tavisufali fexis wina nabiji; 



79

pirveli faza _ sayrdeni fexis wina nabiji. sayrden

fexze simZimis Zalis zewola mimarTulia win da dabla, 

xolo sxeuli, niutonis mesame kanonis Tanaxmad biZgs 

Rebulobs qvemodan zemoT da ukan. es biZgi winsvliT 

moZraobas unda amuxruWebdes. magram igi gadailaxeba 

sxeulis inerciiTa da ukana fexiT miyenebuli ufro 

Zlieri biZgiT. damamuxruWebeli zemoqmedebis Serbile-

bisaTvis sayrdeni fexi Caixreba muxlis saxsarSi,

moaxdens Zalis amortizacias amave fexiT wina 

gadasadgmeli biZgis Sesasruleblad.

meore fazaSi erT-erTi qvemo kiduri asrulebs 

sayrden fazas, igi niadagTan mTeli zedapiriTaa 

SexebaSi da ganicdis mTeli sxeulis zewolas. 

mesame fazaa sayrdeni fexis ukana nabiji (Tavisufali 

fexis win gamotanis Semdeg igi iqceva ukana kidurad). aq 

terfi iwyebs sayrdenidan mowyvetas, gadagorebis msgavsi 

moZraobiT, quslidan wina nawilebis mimarTulebiT. es 

faza mTavrdeba biZgiT. 

meoTxe faza – Tavisufali qvemo kiduris ukana 

nabiji. aq igi ixreba muxlisa da koW-wvivis saxsarSi, 

xolo barZayi iwyebs win moZraobas. 

mexuTe fazaSi Tavisufali kiduri mdebareobs 

sayrdeni fexis paralelurad, rac vertikalis momentad 

iwodeba. 

meeqvse fazaSi sruldeba Tavisufali fexis wina 

nabiji. aq barZayi ukve winaa gamotanili, xolo kanWi 

gaSlil mdgomareobaSi myofi terfis dasadgmelad 

iwyebs gaSlas (sur. 15). 
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sur. 15. terfis TanamimdevrobiTi mdebareoba siarulis dros

1 - quslidan daSveba; 2 – sayrdeni fexis vertikalis momenti; 3 –
saydeni fexis ukana nabiji; 4 – Tavisufali fexis ukana nabiji; 5 –
Tavisufali fexis vertikalis momenti; 6 – Tavisufali fexis wina 

nabiji.

ormagi nabijis Sesrulebis procesSi erTi fexis 

pirveli faza Seesabameba meore fexis meoTxe fazas, 

meore – mexuTes, mesame – meeqvses. 

sayrdeni zedapiridan akvrisas, sxeulze moqmedebs 

winaaRmdegobis Zala, romelic sxeulis masis tolia. 

sxeulis da garemos aseTi urTierTqmedebis gareSe 
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siaruli SeuZlebeli iqneboda, radgan siarulis dros 

sxeulis simZimis Zala warmoSobs xaxunis Zalas, rome-

lic ganapirobebs sxeulis moWidulobas (rom ar 

dasrialdes) samoZrao zedapirze. dgomis mdgomareobidan 

siarulis dawyebis momentSi saerTo simZimis centris 

vertikali gamodis sayrdnobi farTobis farglebs gareT 

da irRveva sxeulis wonasworoba. drois momdevno 

monakveTSi, rodesac fexi gamodis win, iqmneba yrdnobis 

axali zedapiri da wonasworoba aRdgeba. aRwerili 

procesi meordeba siarulis yoveli axal ciklSi. 

simZimis saerTo centris vertikali siarulis 

procesSi ganicdis rxevas, torsis vertikaluri rxevebis 

amplituda aRwevs 4-6 sm da damokidebulia vertikalis 

momentSi sayrdeni fexis mdebareobaze. Tu sayrdeni 

kiduri muxlis saxsarSi ramdenadme ixreba, rodesac 

torsi uSualod sayrdeni fexis zemoT mdebareobs, maSin 

rxevebi aris umniSvnelo da moZraobas aqvs nar-nari 

xasiaTi. Tu vertikalis momentSi sayrdeni fexi rCeba 

gamarTuli, maSin torsis zemoT-qvemoT moZraoba iqneba 

mniSvnelovani. vertikaluri rxevebis gazrdas agreTve

iwvevs terfidan wamosuli biZgebi. 

erTeuli nabijis Sesrulebis procesSi, rodesac 

sxeuli gadaiweva sayrdnobi fexis mimarTulebiT 

warmoiqmneba torsis ganivi rxevebi. torsis ganivi 

rxevebis amplituda mcirea, radgan sxeulis gadaadgi-

leba sayrdeni kiduris mimarTulebiT, iwvevs saerTo 

simZimis centris gatarebas uSualod sayrdeni zedapiris 

farTobSi. swrafi moZraobis dros, sxeulis inerciis 

Zalis moqmedebis gamo ganivi rxevebi kidev ufro mcire 

amplitudis arian. 

TiToeuli ukana nabijis dros, torsi menj-barZayis 

saxsarSi ramdenadme win ixreba, wina nabijis Sesrulebis 

procesSi torsi ukan inacvlebs; xolo vertikalis 

momentis da oryrdnobis dros torsis sigrZivi RerZi 
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gadis frontalur sibrtyeSi, e.i. torsi vertikalurad

mdebareobs. torsis zeda da qveda nawilebis, wina da 

ukana nabijebis dros, urTierTsawinaaRmdego mimarTu-

lebiT moZraoben da iwveven e.w. torsis `dagrexas~, 

romlis morfologiuri safuZveli aris zeda da qveda 

kidurebis sartyelSi warmoebuli moZraoba. 

torsis kunTebis muSaoba siarulis procesSi metad 

Taviseburia: sayrdnobi fexis wina nabijis fazaSi, 

momqmedi Zalebis gavleniT, torsi ramdenamde win ixreba. 

torsis vertikalur mdgomareobaSi SesanarCuneblad 

ikumSebian misi dorzaluri zedapiris kunTebi; sayrdeni 

fexis ukana nabijis fazaSi ikumSebian torsis wina 

zedapiris kunTebi – upiratesad muclis kunTebi. 

Tavisufali fexis pirvel fazaSi muclis kunTebis 

SekumSviT fiqsirdeba menji da iqmneba sayrdeni 

Tavisufali fexis win gamotanisaTvis. 

sayrdeni kiduris vertikalis momentis periodSi 

torsis kunTebi afiqsireben torss sayrden fexze, xolo 

sawinaaRmdego mxareze xerxemlis gammarTveli kunTebi 

xels uSlian menjis gadaxras Tavisufali fexisaken. 

Tavisufali kiduris win gamotanis procesSi torsi, 

menjTan erTad, vertikaluri RerZis garSemo, trialdeba 

sayrdnobi fexisken. am dros sayrdnobi fexis mxares 

iWimeba muclis SigniTa iribi, muclis gareTa kunTebi, 

wvet-ganivi, TeZo-welis ki sawinaaRmdegod Tavisufali 

fexis mxares. gansakuTrebiT kargad Cans xerxemlis 

gammarTveli kunTis SekumSva Tavisufali fexis mxares, 

sayrdeni fexis sayrden zedapirze daSvebis da masze 

sxeulis simZimis gadacemis dros. 

siarulis procesSi torsis sxva kunTebis CarTuloba 

naklebad SesamCnevia. 

menjis moZraoba siarulis dros warmoebs sami urTi-

erTpernpendikularuli (win-ukana, vertikaluri, ganivi –
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RerZis garSemo. wina-ukana RerZis garSemo menji eSveba 

Tavisufali fexisken. zeda kiduris sartyeli da menji 

paralelur horizontalur sibrtyeebSi mdebareoben 

mxolod oryrdnobis procesSi. erTyrdnobis dros isini 

ganlagdebian garkveuli kuTxiT; kerZod Sordebian 

Tavisufali kiduris mxares da uaxlovdebian sayrden 

fexs. 

menjis moZraoba vertikaluri RerZis garSemo xdeba 

Tavisufali fexis wina fazaSi. 

ganivi RerZis garSemo brunviT moZraobebs wina 

mimarTulebiT menji asrulebs sayrdeni fexis ukana nabi-

jis fazaSi, xolo brunviT moZraobebs ukan – sayrdeni 

fexis wina nabijis fazaSi. menjis am moZraobebis 

saSualebiT nabijis sigrZe izrdeba. 

zeda kiduris moZraoba siarulis procesSi xorciel-

deba qveda kiduris moZraobis sawinaaRmdego mimarTu-

lebiT, rac amcirebs vertikaluri RerZis garSemo 

torsis brunvas. am ukanasknelis gamomwvevi mizezi 

siarulis dros aris `ukana~ nabijis biZgi. 

Cveulebrivi siarulis dros zeda kiduris qmedeba 

gamoxatulia qanqariseburi moZraobiT, romelsac zeda 

kiduris Tavisufal nawils momxrel da gamSlel 

kunTebTan erTad uzrunvelyofs deltiseburi kunTis 

wina da ukana nawilebis monacvleobiT SekumSva. 

swrafi siarulis procesSi zeda kidurebis kunTebis 

muSaoba sagrZnoblad izrdeba: roca mxris win moZraoba 

dasrulebulia, winamxari da mtevani kvlav ganagrZnoben 

moZraobebs, ris gamoc xeli ramdenadme ixreba. ukan 

qnevis dros xdeba winamxris sruli gaSla idayvis 

saxsarSi. amasTan, idayvis saxsarSi moZraobis dasru-

lebis dros mxris moZraoba grZeldeba. zeda kiduris 

sartyeli moZraobs Tavisufal nawilTan erTad. zeda 

kiduris kunTebi, siarulis dros muSaoben proqsimaluri 

yrdnobiT, amasTan inarCuneben mravalgvari moZraobis 
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Sesrulebis unars. 

Cveulebrivi siarulis dros wuTSi nabijebis 

raodenoba udris 100-120; Cqari siarulisas wuTSi 

nabijTa raodenoba izrdeba 170-mde; Tu nabijTa 

raodenoba ascda 190-200-s, maSin adamiani darbis. 

zrdasruli adamianis nabijis sigrZe saSualod aris 

76-79 sm (mamakacebis ufro grZeli nabiji aqvT, vidre 

qalebs). 

siarulis siCqare mamakacebs aqvT saSualod 1,5 m/wm-

Si, qalebs – 1,4 m/wm-Si. moZraobis siCqareze aris 

damokidebuli siarulis zogierTi fazis xangrZlivoba. 

kerZod, rac ufro nela gadaadgildeba adamiani, miT 

metia oryrdnobis periodi. 

arCeven sxvadasxva saxis siaruls – sportuli 

siaruli, ukan siaruli, siaruli winaaRmdegobis 

daZleviT da a.S. (sur. 16).

sur. 16. torsisa da kidurebis kunTebis daZabulobis xarisxi 

Cveulebrivi siarulis dros (v.s. gurfinkelis monacemebi)

Savi Strixi – kunTis maqsimaluri daZabuloba; ormagi Strixi –
Zlieri daZabuloba; erTmagi Strixi – saSualo daZabuloba; 

wertilebi – susti daZabuloba; 

1. muclis swori kunTi; 2. barZayis swori kunTi; 3. didi wvivis wina 

kunTi; 4. mcire wvivis grZeli kunTi; 5. kanWis tyupi kunTi; 6. 

sajdomis naxevradmyesovani kunTi; 7. barZayis orTava kunTi; 8. didi 

dundula kunTi; 9. barZayis didi fasciis damWimavi kunTi; 10. Sua 

dundula kunTi; 11. xerxemlis gammarTveli kunTi. 
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sur. 16.
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sur. 17. siarulis fazebi

1, 2, 3, 4 – sayrdeni fexis wina (marjvena) nabiji.
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sur. 17. siarulis fazebi

6, 7, 8, 9 – sayrdeni fexis ukana nabiji, 
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sur. 17. siarulis fazebi

5 – sayrdeni fexis vertikaluri momenti; 10 – Tavisufali fexis  

ukana nabiji; - 11 – Tavisufali fexis vertikaluri momenti; 

12 – Tavisufali fexis wina nabiji.
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miTiTeba:     z.k.  _ zeda kiduri;   q.k.  _  qveda kiduri 

17.1.

suraTi #17.1

z.k. marjvena mxari gaSlilia: monawileobs 

zurgis uganieresi m. latisimus dorsi (1), 
deltiseburis ukana kona m. deltoideus pars 
posterior (2). didi da mcire mrgvali m. teres 
major et minor, qedqveviTa kunTi, m. infraspinata, 
mxris samTava kunTi m. triceps brachii (3). 
z.k. marjvena: winamxari gaSlilia: 

monawileobs mxris samTava kunTi m. triceps 
brachii (3), idayvis kunTi m. anconeus, winamxris 
ukana zedapirze ganlagebuli kunTebi (12).

z.k. marcxena winamxari moxrilia: 

monawileobs winamxris wina zedapiris 

kunTebi (4) romlebic medialuri zeda 

rokidan iwyebian da mxris orTava kunTi m. 
biceps brachii, mxris kunTi m. brachiali, mxar-

sxivis kunTi m. brochio-radialis. 
q.k. marjvena: barZayi moxrilia: monawileobs 

TerZis kunTi m. sartorius (5), barZayis swori 

kunTi m. rectus femoris (6), qedis kunTi m. 
pectineus. 
q.k. marjvena: kanWi gaSlilia: monawileobs

barZayis oTxTava kunTi m. quadriceps femoris (7). 
q.k. marjvena: terfi gaSlilia: monawileobs

didi wvivis wina kunTi, m. tibialis anterior (8), 
TiTebis grZeli gamSleli m. extensor digitorum 
longas. 
q.k. marcxena: barZayi gaSlilia: monawileobs 

didi dundula m. gluteus maximus. barZayis 

orTava kunTi m. biceps femoris (9), naxevrad 

myesovani kunTi m. semitendinosus (10), 
TiTistara kunTi m. semimem branosus (11). 
q.k. marcxena: kanWi gaSlilia: monawileobs 

barZayis oTxTava kunTi m. quadriceps fermoris (7). 
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17.2.

suraTi #17.2

z.k. marjvena: mxari gaSlilia: monawileobs
zurgis uganieresi kunTi m. latisimus dorsi (1), 
deltiseburis ukana kona m. deltoideus parss 
posterior (2). didi da mcire mrgvali kunTebi m. 
teres major et minor, qedqveviTa kunTi m. 
infraspinata, mxris samTava grZeli Tavi m. triceps 
brachii caput longum (3). 
z.k. marjvena: winamxari gaSlilia: 
monawileobs mxris samTava kunTi m. triceps 
brachii (3), idayvis kunTi m. anconeus, winamxris 
ukana zedapirze ganlagebuli kunTebi (14).
z.k. marcxena: winamxari moxrilia: 
monawileobs winamxris wina zedapiris 
kunTebi (4) romlebic medialuri zeda 
rokidan iwyebian da mxris orTava kunTi m. 
biceps brachii, mxris kunTi m. brachiali, mxar-
sxivis kunTi m. brochio-radialis. 
q.k. marjvena: barZayi moxrilia: monawileobs
TerZis kunTi m. sartorius (5), barZayis swori 
kunTi m. rectus femoris (6), qedis kunTi m. 
pectineus. 
q.k. marjvena: kanWi gaSlilia: monawileobs
barZayis oTxTava kunTi m. quadriceps femoris (7).
q.k. marjvena: terfi gaSlilia: monawileobs 
didi wvivis wina kunTi, m. tibialis anterior (8), 
TiTebis grZeli gamSleli m. extensor digitorum 
longas. 
q.k. marcxena: barZayi gaSlilia: monawileobs
didi dundula m. gluteus maximus. barZayis 
orTava kunTi m. biceps femoris (9), naxevrad 
myesovani kunTi m. semitendinosus (10), 
TiTistara kunTi m. semimem branosus (11).
q.k. marcxena: kanWi moxrilia: monawileobs
barZayis orTava kunTi m. biceps femoris (9), 
naxevrad myesovani kunTi m. tendinosus (10), 
TiTistara kunTi. m. semimembranosus (11), 
TerZis kunTi m. sartorius (5), nazi kunTi m. 
gracilis (12). 
q.k. marcxena: terfi moxrilia: monawileobs
didi wvivis ukana kunTi, m. tibialis posterior (13), 
TiTebis grZeli momxreli kunTi m. flexon 
digitorum longus, fexis ceris grZeli momxmreli 
kunTi m. flexor hallucis longus.
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17.3.

suraTi #17.3.

z.k. marjvena: mxari gaSlilia: monawileobs

zurgis uganieresi kunTi m. latisimus dorsi (1), 
deltiseburis ukana kona m. deltoideus parss 
posterior (2). didi da mcire mrgvali kunTebi m. 
teres major et minor, qedqveviTa kunTi m. 
infraspinata, mxris samTava grZeli Tavi m. triceps 
brachii caput longum (3). 
z.k. marjvena: winamxari gaSlilia: 

monawileobs mxris samTava kunTi m. triceps 
brachii (3), idayvis kunTi m. anconeus. winamxris 
ukana zedapirze ganlagebuli kunTebi (12).

z.k. marcxena winamxari moxrilia: 

monawileobs winamxris wina zedapiris 

kunTebi, romlebic medialuri zeda rokidan 

iwyebian da mxris orTava kunTi m. biceps 
brachii, mxris kunTi m. brachiali, mxar-sxivis 

kunTi m. brochio-radialis. 
q.k. marjvena: barZayi moxrilia: monawileobs 

TerZis kunTi m. sartorius (5), barZayis swori 

kunTi m. rectus femoris (6), qedis kunTi m. 
pectineus. kanWi gaSlilia: monawileobs

barZayis oTxTava kunTi m. quadriceps femoris (7). 
q.k. marcxena: barZayi gaSlilia: monawileobs 

didi dundula m. gluteus maximus. barZayis 

orTava kunTi m. biceps femoris (8), naxevrad 

myesovani kunTi m. semitendinosus (9), TiTistara 

kunTi m. semimem branosus (10).
q.k. marcxena: kanWi moxrilia: monawileobs 

barZayis orTava kunTi m. biceps femoris (8), 
naxevrad myesovani kunTi m. semitendinosus (9), 
TiTistara kunTi. m. semimembranosus (10), 
TerZis kunTi m. sartorius (5), nazi kunTi m. 
gracilis. 
q.k. marcxena: terfi moxrilia: monawileobs 

didi wvivis ukana kunTi, m. tibialis posterior (11), 
TiTebis grZeli momxreli kunTi m. flexon 
digitorum longus, fexis ceris grZeli momxmreli 

kunTi m. flexor hallucis longus.
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17.4.

suraTi #17.4.

z.k. marjvena: mxari mozidulia: monawileobs 

mkerdis didi kunTi m. pectoralis major (1), 
zurgis uganieresi kunTi m. latisimus dorsi, 
qedqveviTa kunTi m. infraspinata, mcire da didi 
mrgvali kunTi m. teres minor et major, beWqveSa 
kunTi m. subscapularis, niskart-mxris kunTi m. 
coracobrachii, mxris samTava kunTis grZeli 

Tavi m. triceps brachii caput longum (2). 
z.k. marjvena: winamxari gaSlilia: 

monawileobs mxris samTava kunTi m. triceps 
brachii (2), idayvis kunTi m. anconeus winamxris 

ukana zedapirze ganlagebuli kunTebi (13). 

z.k. marcxena winamxari moxrilia: 

monawileobs winamxris wina zedapiris 

kunTebi (3), romlebic medialuri 

zedarokidan iwyebian da mxris orTava kunTi 

m. biceps brachii, mxris kunTi m. brachiali, mxar-
sxivis kunTi m. brochio-radialis. 
q.k. marjvena: barZayi gaSlilia: monawileobs 

didi dundula m. gluteus maximus (4). barZayis 
orTava kunTi m. biceps femoris (5), naxevrad 

myesovani kunTi m. semitendinosus (6), TiTistara 

kunTi m. semimem branosus (7). 
q.k. marjvena: kanWi gaSlilia: monawileobs

barZayis oTxTava kunTi m. quadriceps femoris (8). 
q.k. marcxena: barZayi gaSlilia: monawileobs 

didi dundula m. gluteus maximus (4). barZayis 
orTava kunTi m. biceps femoris (7), naxevrad 

myesovani kunTi m. semitendinosus (6), TiTistara 

kunTi m. semimem branosus (5).
q.k. marcxena: kanWi moxrilia: monawileobs 

barZayis orTava kunTi m. biceps femoris (7), 
naxevrad myesovani kunTi m. semitendinosus (6), 
TiTistara kunTi. m. semimembranosus (5), TerZis 

kunTi m. sartorius, nazi kunTi m. gracilis (9). 
q.k. marcxena: terfi moxrilia: monawileobs 

didi wvivis ukana kunTi, m. tibialis posterior (10), 
TiTebis grZeli momxreli kunTi m. flexon 
digitorum longus (11), fexis ceris grZeli 

momxmreli kunTi m. flexor hallucis longus (12).
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17.5.

suraTi #17.5.

z.k. marjvena: mxari mozidulia: monawileobs

mkerdis didi kunTi m. pectoralis major (1), 
zurgis uganieresi kunTi m. latisimus dorsi, 
qedqveviTa kunTi m. infraspinata, mcire da didi 
mrgvali kunTi m. teres minor et major, beWqveSa 
kunTi m. subscapularis, niskart-mxris kunTi m. 
coracobrachii (2), mxris samTava kunTis grZeli 

Tavi m. triceps brachii caput longum (11). 
z.k. marjvena winamxari moxrilia. mona-

wileobs winamxris wina zedapiris kunTebi,

romlebic medialuri zedarokidan iwyebian 

da mxris orTava kunTi m. biceps brachii, mxris 
kunTi m. brachiali, mxar-sxivis kunTi m. brachio-
radialis (3). 
q.k. marjvena: barZayi gaSlilia: monawileobs

didi dundula m. gluteus maximus (4). barZayis 
orTava kunTi m. biceps femoris (5), naxevrad 

myesovani kunTi m. semitendinosus, TiTistara 

kunTi m. semimem branosus. 
q.k. marjvena: kanWi gaSlilia: monawileobs

barZayis oTxTava kunTi m. quadriceps femoris (6). 
q.k. marcxena: barZayi moxrilia: monawileobs

TerZis kunTi m. sartorius (7), barZayis swori 

kunTi m. rectus femoris (8), qedis kunTi m. 
pectineus. 
q.k. marcxena: kanWi moxrilia: monawileobs

barZayis orTava kunTi m. biceps femoris, 
naxevrad myesovani kunTi m. semitendinosus, 
TiTistara kunTi. m. semimembranosus, TerZis 

kunTi m. sartorius (7), nazi kunTi m. gracilis (9).
q.k. marcxena: terfi moxrilia: monawileobs

didi wvivis ukana kunTi, m. tibialis posterior (10), 
TiTebis grZeli momxreli kunTi m. flexon 
digitorum longus, fexis ceris grZeli momxmreli 

kunTi m. flexor hallucis longus.
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17.6.

suraTi #17.6.

z.k. marjvena: mxari mozidulia: monawileobs

mkerdis didi kunTi m. pectoralis major (1), 
zurgis uganieresi kunTi m. latisimus dorsi, 
qedqveviTa kunTi m. infraspinata, mcire da didi 
mrgvali kunTi m. teres minor et major, beWqveSa 
kunTi m. subscapularis, niskart-mxris kunTi m. 
coracobrachii (2), mxris samTava kunTis grZeli 

Tavi m. triceps brachii caput longum (3). 
z.k. marjvena winamxari moxrilia: mona-

wileobs winamxris wina zedapiris kunTebi,

romlebic medialuri zedarokidan iwyebian 

da mxris orTava kunTi m. biceps brachii, mxris 
kunTi m. brachiali, , mxar-sxivis kunTi m. brachio-
radialis (15). 
q.k. marjvena: barZayi gaSlilia: monawileobs

didi dundula m. gluteus maximus (4). barZayis 
orTava kunTi m. biceps femoris (5), naxevrad 

myesovani kunTi m. semitendinosus (6), TiTistara 

kunTi m. semimem branosus (7). 
q.k. marjvena: kanWi gaSlilia: monawileobs

barZayis oTxTava kunTi m. quadriceps femoris (8). 
q.k. marcxena: barZayi moxrilia: monawileobs

TerZis kunTi m. sartorius (11) barZayis swori 

kunTi m. rectus femoris (10), qedis kunTi m. 
pectineus (9). 
q.k. marcxena: kanWi moxrilia: monawileobs

barZayis orTava kunTi m. biceps femoris, 
naxevrad myesovani kunTi m. semitendinosus, 
TiTistara kunTi. m. semimembranosus (12), 
TerZis kunTi m. sartorius (11), nazi kunTi m. 
gracilis (12).
q.k. marcxena: terfi gaSlilia: monawileobs

didi wvivis wina kunTi, m. tibialis anterior (13), 
TiTebis grZeli gamSleli m. extensor digitorum 
longas (14). 
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17.7.

suraTi #17.7.

z.k. marjvena: mxari moxrilia: monawileobs

mkerdis didi kunTi m. pectoralis major (13), 
deltiseburis wina kona m. deltoideus pars anterior
(1), mxris orTava kunTi m. biceps brachii (2), 
niskart-mxris kunTi m. coraco-brachii.
z.k. marjvena winamxari moxrilia:

monawileobs winamxris wina zedapiris 

kunTebi, romlebic medialuri zeda rokidan 

iwyebian da mxris orTava kunTi m. biceps 
brachii, mxris kunTi m. brachiali, mxar-sxivis 

kunTi m. brochio-radialis (3). 
q.k. marjvena: barZayi gaSlilia: monawileobs

didi dundula m. gluteus maximus (4), barZayis 

orTava kunTi m. biceps femoris (5), naxevrad 

myesovani kunTi m. semitendinosus (6), TiTistara 

kunTi m. semimem branosus (7).
q.k. marjvena kanWi gaSlilia: monawileobs

barZayis oTxTava kunTi m. quadriceps fermoris (8).
q.k. marcxena: barZayi moxrilia: monawileobs

TerZis kunTi m. sartorius (9), barZayis swori 

kunTi m. rectus femoris (10), qedis kunTi m. 
pectineus.
q.k. marcxena kanWi gaSlilia: monawileobs

barZayis oTxTava kunTi m. quadriceps fermoris (8).
q.k. marcxena: terfi gaSlilia: monawileobs

didi wvivis wina kunTi, m. tibialis anterior (11), 
TiTebis grZeli gamSleli m. extensor digitorum 
longas (12). 
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17.8.

suraTi #17.8.

z.k. marjvena: mxari moxrilia: monawileobs

mkerdis didi kunTi m. pectoralis major (14), 
deltiseburis wina kona m. deltoideus pars anterior
(1), mxris orTava kunTi m. biceps brachii (2), 
niskart-mxris kunTi m. coraco-brachii.
z.k. marjvena winamxari moxrilia:

monawileobs winamxris wina zedapiris 

kunTebi, romlebic medialuri zeda rokidan 

iwyebian da mxris orTava kunTi m. biceps 
brachii (2), mxris kunTi m. brachiali, mxar-sxivis 
kunTi m. brochio-radialis (3). 
q.k. marjvena: barZayi gaSlilia: monawileobs

didi dundula m. gluteus maximus (4). barZayis 
orTava kunTi m. biceps femoris (5), naxevrad 

myesovani kunTi m. semitendinosus (6), TiTistara 

kunTi m. semimem branosus (7).
q.k. marjvena kanWi gaSlilia: monawileobs

barZayis oTxTava kunTi m. quadriceps fermoris (8).
q.k. marjvena: terfi moxrilia: monawileobs

didi wvivis ukana kunTi, m. tibialis posterior (9), 
TiTebis grZeli momxreli kunTi m. flexon 
digitorum longus (15), fexis ceris grZeli 

momxmreli kunTi m. flexor hallucis longus (16).
q.k. marcxena: barZayi moxrilia: monawileobs

TerZis kunTi m. sartorius (10), barZayis swori 

kunTi m. rectus femoris (11), qedis kunTi m. 
pectineus.
q.k. marcxena: kanWi gaSlilia: monawileobs

barZayis oTxTava kunTi m. quadriceps femoris (8).
q.k. marcxena: terfi gaSlilia: monawileobs

didi wvivis wina kunTi, m. tibialis anterior(12), 
TiTebis grZeli gamSleli m. extensor digitorum 
longas (13).
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17.9.

suraTi #17.9.

z.k. marjvena: mxari moxrilia: monawileobs

mkerdis didi kunTi m. pectoralis major (1), 
deltiseburis wina kona m. deltoideus pars anterior
(2), mxris orTava kunTi m. biceps brachii (3), 
niskart-mxris kunTi m. coraco-brachii.
z.k. marjvena: winamxari moxrilia:

monawileobs winamxris wina zedapiris 

kunTebi,  romlebic medialuri zeda rokidan 

iwyebian da mxris orTava kunTi m. biceps 
brachii, mxris kunTi m. brachiali, mxar-sxivis 

kunTi m. brachio-radialis (3). 
q.k. marjvena: barZayi gaSlilia: monawileobs

didi dundula m. gluteus maximus (4), barZayis 

orTava kunTi m. biceps femoris (5), naxevrad 

myesovani kunTi m. semitendinosus, TiTistara 

kunTi m. semimem branosus.
q.k. marjvena: kanWi moxrilia: monawileobs

barZayis orTava kunTi m. biceps femoris (5), 
naxevrad myesovani kunTi m. tendinosus, 
TiTistara kunTi. m. semimembranosus, TerZis 

kunTi m. sartorius (6), nazi kunTi m. gracilis (7). 
q.k. marjvena: terfi moxrilia: monawileobs

didi wvivis ukana kunTi, m. tibialis posterior (8), 
TiTebis grZeli momxreli kunTi m. flexon 
digitorum longus (9), fexis ceris grZeli 

momxmreli kunTi m. flexor hallucis longus.
q.k. marcxena: barZayi moxrilia: monawileobs

TerZis kunTi m. sartorius (6) barZayis swori 

kunTi m. rectus femoris (10), qedis kunTi m. 
pectineus.
z.k. marcxena: kanWi gaSlilia: monawileobs

barZayis oTxTava kunTi m. quadriceps fermoris
(11).
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17.10.

suraTi #17.10.

z.k. marjvena: mxari mozidulia: monawileobs

mkerdis didi kunTi m. pectoralis major (1), 
zurgis uganieresi kunTi m. latisimus dorsi (2), 
qedqveviTa kunTi m. infraspinata, mcire da didi 
mrgvali kunTi m. teres minor et major, beWqveSa 
kunTi m. subscapularis, niskart-mxris kunTi m. 
coracobrachii (3), mxris samTava kunTis grZeli 

Tavi m. triceps brachii caput longum (4). 
z.k. marjvena: winamxari gaSlilia: 

monawileobs mxris samTava kunTi m. triceps 
brachii (4), idayvis kunTi m. anconeus. 
q.k. marjvena: barZayi moxrilia: monawileobs

TerZis kunTi m. sartorius (5) barZayis swori 

kunTi m. rectus femoris (6), qedis kunTi m. 
pectineus.
q.k. marjvena: kanWi moxrilia: monawileobs

barZayis orTava kunTi m. biceps femoris (7), 
naxevrad myesovani kunTi m. tendinosus, 
TiTistara kunTi. m. semimembranosus, TerZis 

kunTi m. sartorius (5), nazi kunTi m. gracilis.
q.k. marcxena: barZayi gaSlilia: monawileobs

didi dundula m. gluteus maximus (8), barZayis 

orTava kunTi m. biceps femoris (7), naxevrad 

myesovani kunTi m. semitendinosus, TiTistara 

kunTi m. semimem branosus. 
q.k. marcxena: kanWi gaSlilia: monawileobs

barZayis oTxTava kunTi m. quadriceps fermoris (6).
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17.11.

suraTi #17.11.

z.k. marjvena: mxari mozidulia: monawileobs 

mkerdis didi kunTi m. pectoralis major (1), 
zurgis uganieresi kunTi m. latisimus dorsi (2), 
qedqveviTa kunTi m. infraspinata, mcire da didi 
mrgvali kunTi m. teres minor et major, beWqveSa 
kunTi m. subscapularis, niskart-mxris kunTi m. 
coracobrachii (3), mxris samTava kunTis grZeli 

Tavi m. triceps brachii caput longum (4).
z.k. marjvena: winamxari pronirebulia: 

monawileobs mrgvali da kvadratuli 

pronatori m. pronator teres et quadratus (5). 
q.k. marjvena: barZayi moxrilia: monawileobs 

TerZis kunTi m. sartorius barZayis swori kunTi 

m. rectus femoris, qedis kunTi m. pectineus.
q.k. marjvena: kanWi moxrilia: monawileobs 

barZayis orTava kunTi m. biceps femoris (6), 
naxevrad myesovani kunTi m. semitendinosus, 
TiTistara kunTi. m. semimembranosus, TerZis 

kunTi m. sartorius, nazi kunTi m. gracilis. 
q.k. marjvena: terfi moxrilia: monawileobs 

didi wvivis ukana kunTi, m. tibialis posterior (7), 
TiTebis grZeli momxreli kunTi m. flexon 
digitorum longus, fexis ceris grZeli momxmreli 

kunTi m. flexor hallucis longus.
z.k. marcxena winamxari moxrilia: 

monawileobs winamxris wina zedapiris 

kunTebi (8), romlebic medialuri 

zedarokidan iwyebian da mxris orTava kunTi 

m. biceps brachii, mxris kunTi m. brachiali, , mxar-
sxivis kunTi m. brachio-radialis. 
q.k. marcxena: barZayi gaSlilia: monawileobs 

didi dundula m. gluteus maximus. barZayis 

orTava kunTi m. biceps femoris, naxevrad 

myesovani kunTi m. semitendinosus, TiTistara 

kunTi m. semimem branosus. 
q.k. marcxena: kanWi gaSlilia: monawileobs 

barZayis oTxTava kunTi m. quadriceps fermoris (9).
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17.12.

suraTi #17.12.

z.k. marjvena mxari gaSlilia: monawileobs

zurgis uganieresi m. latisimus dorsi (1), 
deltiseburis ukana kona m. deltoideus pars 
posterior (2), didi da mcire mrgvali m. teres 
major et minor, qedqveviTa kunTi, m. intraspinata, 
mxris samTava kunTi m. triceps brachii (3). 
z.k. marjvena: winamxari gaSlilia: 

monawileobs mxris samTava kunTi m. triceps 
brachii (3), idayvis kunTi m. anconeus. 
z.k. marcxena winamxari moxrilia:

monawileobs winamxris wina zedapiris 

kunTebi (7), romlebic medialuri 

zedarokidan iwyebian da mxris orTava kunTi 

m. biceps brachii (5), mxris kunTi m. brachiali, mxar-
sxivis kunTi m. brochio-radialis. 
q.k. marjvena: barZayi moxrilia: monawileobs

TerZis kunTi m. sartorius (6) barZayis swori 

kunTi m. rectus femoris (7), qedis kunTi m. 
pectineus. q.k. marjvena: kanWi gaSlilia: 

barZayis oTxTava kunTi m. quadriceps femoris (10). 
q.k. marjvena: terfi gaSlilia: monawileobs

didi wvivis wina kunTi, m. tibialis anterior, 
TiTebis grZeli gamSleli m. extensor digitorum 
longas. 
q.k. marcxena: barZayi gaSlilia: monawileobs

didi dundula m. gluteus maximus (11), barZayis 

orTava kunTi m. biceps femoris (12), naxevrad 

myesovani kunTi m. semitendinosus (13), 
TiTistara kunTi m. semimem branosus (14). 
q.k. marcxena: kanWi gaSlilia: monawileobs

barZayis oTxTava kunTi m. quadriceps fermoris
(15).
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sirbili

sirbili, siarulis msgavsad aris rTuli lokomo-

toruli, simetriuli moZraoba, romelic sruldeba 

sayrdnobidan sxeulis akvriTa da sivrceSi misi swrafi 

adgilmonacvleobiT. 

sirbilsa da siaruls Soris mravali msgavsebaa; 

erTi umTavresi gansxvaveba ki imaSi mdgomareobs, rom 

sirbils axasiaTebs frenis faza, anu rodesac sxeuli 

sayrdens mTlianad Sordeba. 

sirbilSi aRiniSneba sxeulze garegani da Sinagani 

Zalebis zemoqmedebis erTgvari Taviseburebani. kerZod, 

morbenalze Tu simZimis Zala yvela fazaSi axdens 

zegavlenas, sayrdenis reaqciis Zala moqmedebs mxolod 

yrdnobis fazaSi da mxolod erT kidurze. 

sirbili, iseve rogorc siaruli, ciklur moZraobebs 

miekuTvneba da masSi sam fazas varCevT: 

pirveli fazaa arekni. areknis fazaSi xdeba sawinaaR-

mdego mxris (marjvena da marcxena) qveda kidurebis 

erTdrouli intensiuri – Zlieri gaqneva (marjvena qveda 

kiduri – marcxena zeda kiduri an piriqiT). aRsaniSnavia,

rom zeda kiduri moxrilia idayvis saxsarSi.

ukana fexiT areknisaTvis saWiroa Sesatyvisi kunTebis 

Zlieri SekumSva da myari sayrdeni – terfisaTvis. 

arekvnis Semsrulebeli kidurze menj-barZayisa da 

muxlis saxsari gaSlilia. xolo koW-wvivisa _ moxrilia. 

terfi areknis momentSi eyrdnoba TiTebs, romlebic 

Zlieri gaSlis mdgomareobaSi imyofebian. 

meore faza frenis fazaa. igi iwyeba imiT, rom ukana-
mbiZgavi fexi iwyebs win wamosvlas; mqnevara, win gasuli 

kiduri ki qvemoT eSveba `damiwebisaTvis~. am dros iwyeba 

Tanamosaxele zemo kidurebis sawinaaRmdego mimarTu-

lebiT moZraoba. yrdnobisagan ganTavisuflebuli ukana 
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kiduris win wamoRebas iwyebs TeZos – sukis, barZayis 

swori da TerZis kunTebi. 

mesame `damiwebis~ fazaa. aq sxeulis mTeli simZime 

gadadis win wamoweul da `damiwebul~ anu sayrdnobze 

daSvebul kidurze. sirbilis saxeebis Sesabamisad win 

wamosulma fexma SeiZleba sayrdenTan Sexeba daiwyos 

terfis sxvadasxva nawilebiT: qusliT, winaterfis late-

raluri kidiT an TiTebiT. siarulisagan gansxvavebiT 

sirbilis dros terfi Sua xazTan ufro axlos idgmeba, 

rac Tavis mxriv amcirebs sxeulis ryevebs sagitalur 

sibrtyesTan mimarTebaSi. 

siarulisagan gansxvavebiT, sirbilis procesSi 

oryrdnobis faza Canacvlebulia frenis faziT – sxeuli 

sivrceSi gadaadgildeba sayrdenTan kontaqtis gareSe. 

sirbilis dros sayrdenidan akvra sruldeba metad 

energiulad, swrafad da ufro maxvili kuTxiT. xelebi 

moZraoben aCqarebulad, idayvis saxsarSi moxrilni, rac 

xels uwyobs inerciis Zalis Semcirebas. kidurebis 

jvaredini koordinacia sirbilis procesSi metad aris 

gamoxatuli. torsis daxrilobac metia da pirdapir-

proporciul kavSirSia sirbilis siCqaresTan – mokle 

manZilze sirbilis dros sxeulis daxris kuTxe udris 

55-600; saSualo manZilze – 70-750-s, grZel distanciaze –
75-800-s. saerTo simZimis Zalis vertikali, energiulad 

gamoitaneba sayrdeni farTobis sazRvrebs gareT, 

gansakuTrebiT Semxvedri qaris dros. 

sirbilis procesSi sxeuli moZraobas iwyebs saerTo 

simZimis centris vertikalis sayrdenis farglebs gareT 

gamotaniT, Sedegad sxeuli iRebs vardnis dawyebis 

mdebareobas, magram aq fexi gamoitaneba win, Seiqmneba 

axali sayrdeni farTobi da aRdgeba wonasworoba. Semdeg 

xdeba mkveTri akvra `ukana~ fexiT da sxeuli Sordeba 

sarydens – miwas, rasac mohyveba frenis faza; mTavrdeba 
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sirbilis erTi cikli `wina~ fexze daSvebiT. (Cveulebriv, 

fexs ukana yrdnobis mdebareobaSi uwodeben ukana fexs –
wina yrdnobis mdebareobaSi wina fexs). 

miwaze daSvebis TiToeul saxes aqvs Tavisi dadebiTi 

da uaryofiTi mxareebi: fexis wverebze daSvebas dade-

biTad axasiaTebs moZraobis didi elastiuroba, nabijis 

didi sigrZe da sxeulis mier miRebuli mcire biZgi.

amortizaciisaTvis gamoiyeneba mTliani terfi, Tavisi 

TaRebiT da kunT-myesovani aparatiT. magram, daSvebis es 

saxe moiTxovs terfis da TiTebis momxreli kunTebi 

ukiduresad did daZabvas. akvris dros aqtiurad momuSave 

kanWis ukana da lateraluri jgufis kunTebi, daSvebis 

procesSi Zlierad arian daZabulni. 

quslze daSveba ar moiTxovs aRniSnul kunTTa did 

Zalisxmevas, magram iwvevs Zlier wina biZgs. 

sirbilis dros terfebi ganlagebulni arian an 

paralelurad an fexis wverebiT ramdenadme SigniT. 

terfebis aseTi ganlageba saSualebas iZleva akvris 

procesSi kanWis da terfZiris ukana da lateraluri 

jgufis kunTebis aqtiurad gamoyenebisa. Tu sirbilis 

dros terfebs davdgamT mkacrad erTimeoris win, saerTo 

simZimis centri imoZravebs, ZiriTadad, sayrdeni 

zedapiris zemoT da misi rxeviTi moZraobebi ganivi 

mimarTulebiT minimumamde daiyvaneba. 

sirbilis procesSi torsi da zeda kidurebi 

asruleben iseTsave moZraobebs, rogorc siarulis dros, 

mxolod kunTebis gacilebiT ufro Zlieri da swrafi 

muSaobis Sedegad (sur. 18 da 19). 
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sur. 18. sirbili.

momqmedi Zalebis mimarTuleba sirbilis dros. 

1. horizontaluri Semadgeneli, 

2. vertikaluri Semadgeneli.
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sur. 19. sirbilis fazebi. 1, 2 – sayrdnobi fexis (marcxena) wina 

nabiji; 3 – sayrdeni fexis vertikalis momenti; 4. sayrdnobi fexis 

ukana nabiji akvriT damTavrebuli; 5, 6, 11, 12 – frenis periodi; 7 –
Tavisufali fexis ukana nabiji; 8 – Tavisufali fexis vertikalis 

momenti; 9, 10 – Tavisufali fexis wina nabiji.
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brunviTi moZraobebis anatomiuri daxasiaTeba

sxeulis brunviTi moZraobebi SeiZleba Sesruldes 

brunvis warmosaxviTi an materialuri RerZebis (fronta-

luri, sagitaluri, vertikaluri) garSemo.

brunviTi moZraobis Sesasruleblad momqmedi Zala 

unda gadiodes saerTo simZimis centridan ramdenadme 

moSorebiT. brunvis momenti udris Zalis sididisa da 

Zalis mxris (umoklesi manZili brunvis RerZsa da Zalis 

modebis wertils Soris) namravls. rac metia brunvis 

momenti, miT meti aCqareba eniWeba sxeuls. 

cnobilia, rom nebismier sxeuls aqvs inercia; amitom 

mosvenebis mdgomareobidan gamoyvanisaTvis an sxeulis 

moZraobis mimarTulebis Sesacvlelad saWiroa sxeulze 

garkveuli ZaliT zemoqmedeba. sxeulis mdebareobis an 

moZraobis mimarTulebis Semcveli Zala upirispirdeba

misi moqmedebis mowinaaRmdege Zalas, romelic winsvliTi 

moZraobebis dros sxeulis masis tolia, xolo brunviTi

moZraobebis procesSi sxeulis inerciis momentis pirda-

pirproporciulia. 

inerciis momenti brunvis romelime RerZis mimarT, 

axasiaTebs im winaaRmdegobas, romelsac sxeuli uwevs, 

mocemuli RerZis garSemo, misi dabrunebisaken moswrafe 

Zalas. brunvis RerZis mimarT inerciis radiusi ewodeba 

manZils RerZidan im wertilamde, romelSic Tavmoyrilia 

sxeulis mTeli masa. mbrunavi sxeulis inerciis momenti 

pirdapirproporciulia misi masis da radiusis kvadra-

tis. 

M = m • r 2 ,

sadac, M aris sxeulis inerciis momenti, 

m-masa, 

r-radiusi. 
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sxeulis nawilebis inerciis momenti ar aris erTnai-

ri da damokidebulia sxeulis nawilis da brunvis RerZs 

Soris manZilze. rac ufro didia manZili RerZsa da 

sxeulis nawils Soris, miT metad ewinaaRmdegeba igi 

brunvas. gaswvrivi RerZis mimarT sxeulis inerciis 

momenti magaliTad, dgomis mdgomareobaSi udris 1,25 

kg/m2; vertikaluri RerZis mimarT magaliTad, erT fexze 

dgomis dros – 8 kg/m2. horizontalur mdgomarebaSi 

myofi adamianisaTvis isev vertikaluri RerZis mimarT –
17 kg/m2. 

adgilidan `salto~ ukan aris rTuli, acikluri 

brunviTi moZraoba, romlis drosac xdeba sxeulis akvra 

sayrdenidan. frena, sxeulis brunva frontaluri RerZis 

garSemo da sayrdenze daxtoma. brunviTi moZraobis am 

formaSi arCeven oTx fazas: 1. mosamzadebeli; 2. akvris; 3. 

frenis; da 4. daxtomis. frenis faza, Tavis mxriv iyofa 

fazebad: afrenis, e.w. dajgufebis (sxeulis yvela nawi-

lis SekumSva), brunva da sxeulis nawilebis ganjgufeba, 

anu gamarTva. 

ukan `salto~ SesrulebisTvis saWiroa akvris momen-

tSi kunTebis, xanmokle magram ukiduresad energiuli, 

SekumSva. ciklis danarCeni fazebis Sesrulebisas 

kunTebi SedarebiT naklebi intensivobiT muSaoben. 

adgilidan `salto~ ukan aviTarebs, aumjobesebs 

koordinacias da moZraobis sizustes, vestibulatoruli 

aparatis muSaobas. 
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reabilitaciuri morfologia

reabilitaciuri morfologia dinamiuri anatomiis, 

rogorc mecnierebis, ganviTarebis Semdgomi etapia. 

sportuli morfologia Seiswavlis adamianis sxeulSi

da mis Semadgenel nawilebSi fizikuri zemoqmedebiT 

warmoqmnil konstituciur gardaqmnebs da iZiebs fizi-

kuri datvirTvebis im formebs da intensivobas, rom-

lebic uzrunvelyofen sportsmenis adaptacias maRali 

sportuli Sedegebis misaRwevad. 

reabilitaciuri morfologiis amocanebia: 1. daad-

ginos adamianis fizikuri mdgomareobis ganmsazRvreli 

morfofunqciuri maCveneblebi. 2. gamoikvlios maTi 

informatiulobis xarisxi; 3. Seiswavlos momqmedi garemo 

pirobebisadmi adamianis adaptaciis gamomxatveli morfo-

funqciuri gardaqmnebi asakis, sqesi, eTnokuTvnilebis, 

konstitucionaluri agebulebis, profesiuli saqmianobis 

gaTvaliswinebiT. 

reabilitaciuri morfologia gamoiyenebs kvlevis

yvela im meTods, romlebic gamoiyeneba anatomiaSi, 

anTropologiaSi da momijnave mecnierebebSi. 

reabilitaciuri morfologiis klasifikacia. reabi-

litaciuri morfologia dayofilia zogad da kerZo 

nawilebad. zogadi reabilitaciuri anatomia, Tavis 

mxriv, iyofa ZiriTad da specialur ganyofilebebad.

zogadi reabilitaciuri morfologiis ZiriTadi 

nawili ikvlevs adaptaciis uzrunvelmyofel im proce-

sebs, romelsac iwveven organizmSi, kerZod, moZraobis 

Semsrulebel, uzrunvelmyofel, maregulirebel siste-

mebSi sworad normirebuli fizikuri datvirTvebi. 

zogadi reabilitaciis morfologiuri safuZvlebi

Seswavlis specialuri nawili mowodebulia daadginos 

ra reabilitaciur-adaptaciuri moqmedeba SeiZleba moax-

dinos optimaluri simZlavris fizikurma datvirTvebma 

sxeulis zomebze, proporciebze, simZimis centris mdeba-
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reobaze, aRnagobaze. am nawilis mizania moZebnos orga-

nizmSi mimdinare gardaqmnebis zogadi kanonzomierebebi. 

kerZo reabilitaciuri morfologia anu sportuli 

morfologia, did wilad sainteresoa mwvrTnelebisa da 

sportsmenebisaTvis. sportul morfologias gaaCnia 

gamoyenebiTi mniSvneloba, radgan wamyvani sportsmenebis

morfologiuri monacemebis codna sworad warmarTavs 

sportsmenTa SerCevisa da wvrTnis procesebs. 

yvela sareabilitacio da samwvrTnelo moqmedebebis 

fuZe aris organizmis genetikurad determinirebuli 

unari Seeguos garemo zemoqmedebas, anu moaxdinos 

adaptacia. amitom Cvenc adaptaciiT daviwyoT.

adaptaciis zogadi Teoriuli safuZvlebi

adaptacia aris organizmis Segueba garemo piro-

bebTan. adaptacia gulisxmobs organizmis struqturebis 

da funqciis erTdroul da SeTanxmebul Seguebas garemo 

pirobebTan. adaptacia xdeba geno da fenotipur doneze. 

genotipur adaptacias organizmi ganicis filogenezis 

procesSi, xolo fenotipuri adaptaciisaTvis onto-

genezis ganmavlobaSi. 

Cven ganvixilavT mxolod fenotipur adaptacias. 

adamiani, individualuri ganviTarebis procesSi 

gamudmebiT ganicdis garemo zemoqmedebas: biologiurs, 

fiziko-qimiurs, yofiTs, SromiTs, socialurs, romelTa 

umravlesoba organizmisaTvis stresulia. organizmis 

Semdgomi normaluri funqcionireba moiTxovs Seguebas 

(adaptacias) CamoTvlili faqtoris mimarT, rac aisaxeba 

mTlianad organizmis, calkeuli sistemebis da maTi 

Semadgeneli TiToeuli organos morfo-funqciur gamar-

TulobaSi. 

adaptaciis procesi damokidebulia mraval faqtorze, 

romelTa Soris umniSvnelovanesi aris garegani zemoqme-

debis specifika da intensivoba, organizmis adaptaciis 
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unars da xarisxs ganapirobebs e.w. reaqciis norma, reaq-

ciis norma aris organizmis morfo-funqciuri gardaq-

mnebis genetikurad determinirebuli zRvari, romlis 

farglebSi SeiZleba moxdes adaptaciuri cvlilebebi.

adaptaciis damokidebuleba zemoqmedebis intensivobaze

fizikuri da socialuri adaptaciis ganviTarebis 

procesSi gansakuTrebul mniSvnelobas iZens fizikuri 

datvirTvebis gamoyeneba, romelTa intensivobaze did 

wilad aris damokidebuli morfo-funqciuri gardaqmnebis 

xarisxi. susti fizikuri datvirTvebi, ver iwveven 

ramdenadme SesamCnev cvlilebebs; saSualo simZlavris 

fizikuri datvirTvebi ganapirobeben organizmSi adapta-

ciur gardaqmnebs; aumjobeseben organizmis morfo-

funqciur SesaZleblobebs, xolo Zlieri datvirTvebi 

amuxruWeben adaptaciur gardaqmnebs, rac gamowveulia 

organizmis biologiuri SesaZlelobebis SeuTavseb-

lobiT datvirTvis moculobasTan. aRniSnulidan Cans, 

rom organizmSi reabilitaciuri gardaqmnebis gansaviTa-

reblad mizanSeuwonelia saSualo simZlavris fizikuri 

datvirTvebis gamoyeneba. magram aqve unda avRniSnoT, rom 

organizmis sapasuxo reaqcia, nebismier garegan zemoqme-

debaze aris individualuri da ganpirobebulia misi 

individualuri reaqciis normiT. 

reaqciis norma da misi maregulirebeli faqtorebi

reaqciis norma aris garemos konkretul zemoq-

medebaze organizmis individualuri sapasuxo reaqciis 

genetikurad determinirebuli zRvari. reaqciis norma –
reaqtiuloba calsaxad genetikurad aris gansazRvruli, 
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magram damokidebulia sqesze, asakze, fiziologiur 

mdgomareobaze, pirad gamocdilebaze. 

tyupebis meTodiT Catarebulma kvlevebma cxadyves, 

rom sasicocxlo procesebze genomis kontroli axal-

Sobilobis da sqesobrivi momwifebis asakSi Sesuste-

bulia, ris gamoc, ontogenezis am etapebze, adamianis 

organizmi metad eqvemdebareba garemos zemoqmedebas. 

swored amitom individualuri ganviTarebis aRniSnul 

periodebSi kargad Cans fizikuri Terapiis zemoqmedebis

reabilitaciur-adaptaciuri Sedegebi. 

rogorc ukve avRniSneT, garemo zemoqmedebaze 

organizmis reaqcia (da ara reaqciis norma) damoki-

debulia sqesze – arsebobs monacemebi, romelTa mixed-

viTac qalebis organizmi metad mdgradia garemos 

zemoqmedebis mimarT; maTi sicocxlis saSualo xangrZli-

voba metia; maTi gulsisxlZarRvTa sistema naklebad 

ganicdis paTologiur cvlilebebs. magram aqve avRniS-

noT, rom damamZimebeli garemo pirobebis mimarT qalebi 

emociurad naklebad mdgradni arian. 

Tu gavixsenebT, rom konstitucia aris genetikurad 

gansazRvruli da SeZenili morfologiuri da funqci-

onaluri niSan-Tvisebebis erToblioba, sruliad cxadi 

gaxdeba adamianis kuTvnilebis roli konstituciuri 

jgufebisadmi organizmis garemo zemoqmedebaze sapasuro 

reaqciisaTvis. 

garemo zemoqmedebaze organizmis sapasuxo reaqcia 

agreTve didad aris damokidebuli mis fiziologiur 

mdgomareobaze. es ukanaskneli garkveuli kanonzomie-

rebiT icvleba dRe-Ramis, wlis ganmavlobaSi da avlens 

garkveul ciklurobas – dRe-Ramurs da a.S. Sesabamisad, 

ciklurad icvleba organizmis sapasuxo reaqciac. 

garemos zemoqmedebaze organizmSi sapasuxo reaqciis 

saxiT warmoqnili yvela gardaqmna determinirebulia 

(ganpirobebulia) organizmis da misi struqturuli 

erTeulebis reaqciis normiT, radgan reaqciis norma 
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gansazRvravs TiToeuli organos morfologiuri Tu 

funqcionaluri gardaqmnebis SesaZleblobis sazRvrebs. 

stresi, rogorc adaptaciis meqanizmi

garemo faqtorebis zemoqmedeba organizmze iwvevs 

masSi funqcionalur da struqturul cvlilebebs, rac, 

Tavis mxriv, ganapirobebs  organizmis Sinagani garemos

mudmivobis – homeostazis droebiT darRvevas. garemos 

Zlier zemoqmedebas esaWiroeba damcvelobiTi meqanizmebi 

darRveuli homeostazis aRsadgenad. jer kidev gasuli 

saukunis 30-ian wlebSi kanadelma paTfiziologma g. 

seliem aRwera Zlieri zemoqmedebisagan organizmis 

TavdacviTi reaqcia da mas reaqcia-stresi, anu saerTo 

adaptaciuri sindromi uwoda. reaqcia-stresi aris orga-

nizmis neiro-endokrinuli regulaciis TanamimdevrobiT 

etapobrivi gadawyoba-gardaqmna. saerTo adaptaciuri 

sindromi moicavs sam – gangaSis, winaaRmdegobis, 

gamofitvis (daZabunebis) fazas. stresis Sedegad orga-

nizmSi xdeba: Tirkmelzeda jirkvlis qerqovani nivTie-

rebis gamkvriveba da gaaqtiuroba; imunologiuri dacvis 

zogierTi organos (limfuri kvanZebi, mkerdukana 

jirkvali) atrofireba. saWmlis momnelebeli traqtis 

milakovani nawilis lorwovan garsze wylulebis 

warmoqmna. 

reaqcia-gangaSs Tan sdevs Tirkmelzeda jirkvlis 

tvinovani nivTierebis mier adrenalinis intensiuri 

gamoyofa, rac iwvevs sisxlZarRvebis Seviwrovebas, 

swored es ukanaskneli xdeba lorwovan garsze 

wylulebis warmoqmnis mizezi. winaaRmdegobis fazaSi 

Tirkmelzeda jirkvlis tvinovani nivTiereba aqtiurad 

gamoimuSavebs kortikosteroidebs, romelTac gaaCniaT 

anTebis sawinaaRmdego zemoqmedeba da zrdis stimuli-
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rebis unars. ris gamoc reaqcia-stresis aRniSnul fazaSi 

organizmis cxovelmyofelobis da zrdis procesebi 

aqtiurdeba. winaaRmdegobis fazis xangrZlivoba damoki-

debulia organizmis reaqciis normaze (anu genetikurad 

aris determinirebuli) da garemo zemoqmedebis intesivo-

baze. orive aRniSnuli faqtoris gaTvaliswinebiT 

winaaRmdegobis fazis Semdgomi faza aris gamofitvis –
daZabunebis faza, e.i. organizmi kargavs darRveuli 

homeostazis aRdgenisaTvis brZolis unars, rasac 

safuZvlad udevs Tirkmelzeda jirkvlis funqcionirebis 

mniSvnelovani daqveiTeba. 

garemo faqtorebis mimarT organizmi adaptaciis 

SemTxvevaSi Tirkmelzeda jirkvlis qerqovani nivTie-

rebis mier hormonebis gamoyofis intensivoba mcirdeba; 

iTrguneba organizmSi axali TavdacviTi struqturebis 

warmoqmna. anu mocemuli garemos zemoqmedeba aRar iwvevs 

organizmSi reaqcia – stress.

amrigad, arsebobs procesTa Semdegi Tanamimdevroba 

reaqcia – stresidan adaptaciamde: garegani faqtori →
reaqcia-stresi → sisxlSi didi raodenobiT kortiko-

steroidebis gadasrola → ujreduli dayofis  Sefer-

xeba. 

sareabilitacio Tu samwvrTnelo saqmianoba miznad 

isaxavs organizmi TandaTanobiT Seaguos garemo 

zemoqmedebas, moaxdinos misi adaptacia sxvadasxva 

gamRizianebeli faqtorebis mimarT. adaptaciis fizio-

logiur safuZvels warmoadgens reaqcia-stresi. 

organizmze fizikuri datvirTvebis zemoqmedebis gzebi

ontogenezis sxvadasxva etapze organizmis reabili-

tacia-adaptaciis procesSi sxvadasxvagvarad gamovlin-

deba fizikuri datvirTvebis zemoqmedeba.
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ontogenezis evoluciur fazaSi fizikuri datvir-

Tvebi gavlenas axdenen neiroendokrinul sistemaze,

romlis meSveobiTac iwveven zrdis zonebSi zrdis 

procesebis diferencirebas. 

ontogenezis stabilur fazaSi, roca zrdis da 

ganviTarebis procesebi TiTqmis dasrulebulia, fizi-

kuri datvirTvebi axdenen kompensatorul-adaptaciuri 

procesebis gaaqtiurebas. 

involuciur fazaSi fizikuri datvirTvebis zemoq-

medeba vlindeba organizmis daberebis procesebis 

droebiT SeCereba, SenelebaSi. 

kompesantorul-SeguebiTi procesi warmoadgens orga-

nizmis Semqmneli struqturebis ganaxlebis meqanizms, anu 

regeneracias, amitom maTi realizacia mimdinareobs imave 

morfologiuri kanonzomierebiT: molekuluri – moleku-

lebis ganaxleba; Sigaorganoiduli – ujredis calkeuli 

organoidebis agebulebis normalizacia da maTi hiper-

trofia; organoiduli – organoidebis ricxvis mateba da 

birTvuli aparatis hiperplazia; ujreduli – ujredis 

dayofa; pirveli sami forma erTiandeba e.w. Siga ujre-

duli regeneraciis anu kompensaciis saxelwodebis qveS. 

Cveulebriv pirobebSi organizmis cxovelmyofelobis 

uzrunvelmyofeli regeneraciis process ewodeba fizio-

logiuri regeneracia, xolo dazianebuli qsovilebis 

aRsadgenad warmoebul regeneracias – reparaciuli 

(aRmdgeneli). 

XIX saukunidan morfologiaSi hipertrofia ewodeba 

organos zomis matebas ujredis moculobis gazrdis 

xarjze, xolo hiperplazia aris organos zomis gazrda 

ujredTa ricxobrivi matebis Sedegad. 

regeneracia aris procesi, romelic safuZvlad udevs

fizikuri datvirTvebis gavleniT warmoqmnil kompensa-

torul-SeguebiTi gardaqmnebs. 
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moZraobis Semsrulebeli sistemebis adaptacia

moZraobis Semsrulebeli, anu sayrden-mamoZravebeli 

aparati Sedgeba Zvlovani, ZvalTa SeerTebisa da 

kunTovani sistemebisagan, romlebic erTmaneTTan morfo-

logiuri da funqciur kavSirSi arian da ganapirobeben 

urTierTis Tvisobriv Taviseburebebs. 

daviwyoT Zvlis zrdis funqcionaluri Tavisebu-

rebebiT. Zvlis zrdas aZlierebs masze mfeTqavi – monac-

vleobiTi intensivobis mqone meqanikuri datvirTvebis 

zemoqmedeba. zemoqmedebis aseT xasiaTs avlenen kunTebi 

SekumSva-modunebis procesSi. amdenad, Zvlis zomebis 

mateba pirdapirproporciul damokidebulebaSia misi 

garemomcveli kunTebis muSaobaze; statikur datvirTvebs 

msgavsi efeqtis moxdena SeuZliaT mxolod cvladi 

siZlieriT moqmedebis SemTxvevaSi. 

kunTis muSaobis procesSi myesis daWimviT Zvalze 

gadacemuli meqanikuri datvirTva iwvevs Zvlis daZabvas. 

mogexsenebaT, rom Zvlis SenebaSi erTmaneTs esazRvreba 

Zvlovani da xrtilovani da Zvlovani da SemaerTebel-

qsovilovani areebi. Zvlis daZabva ganapirobebs Semxebis

(Zvlovani-xrtilovani da Zvlovani-SemaerTebelqsovi-

lovani) gadanacvlebas erTmaneTis mimarTulebiT, rac 

aaqtiurebs perioqondralur (xrtilis xarjze) da 

periotalurs (Zvlis xarjze) Zvalwarmoqmnas. 

Zvlis sigrZivi da ganivi zomebis matebis procesze 

meqanikuri datvirTvebi sxvadasxva gavlenas axdenen, erTi 

martivi mizezis gamo – sigrZivi zomebis genetikuri 

determinaciis xarisxi gacilebiT metia, vidre ganivi 

zomebis, Sesabamisad, meqanikuri datvirTvebi, metwilad, 

axdenen Zvlebis sisqeSi da sifarTeSi zrdis procesis 

gaZlierebas. 

garkveuli (reaqciis normiT gansazRvruli) donis

meqanikuri datvirTvebi Zvalwarmoqmnis process aZlie-

reben, xolo meqanikuri datvirTvebis intensivobis 
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Semdgomi zrda sagrZnoblad aferxebs Zvalwarmoqmnas.

fizikuri datvirTvebis optimaluri simZlavre dgin-

deba individualurad da determinirebulia individis 

reaqciis normiT. 

Zvlis agebulebis funqcionaluri Taviseburebani. 

ConCxis, rogorc meqanikuri konstruqciis erTianoba da 

calkeuli Zvlebis Sromisunarianoba izrdeba fizikuri 

datvirTvebis zemoqmedebis Sedegad Zvlis struqturaSi 

gamowveuli cvlilebebiT. Zvlisazrdelas gaaqtiurebuli

funqcionireba ganapirobebs Zvlis gasqelebas, rac

zrdis mis mdgradobas gaRunvisa da `dagrexis~ mimarT. 

izrdeba kidurebis lulovani Zvlebis diametri, Rrus 

diametris gazrdis xarjze, riTac umjobesdeba Zvlis 

mdgradoba statikuri datvirTvebis mimarT. kunTis 

mimagrebis adgilebSi damatebiTi xorklebis warmoqmna 

aumjobesebs kunTis muSaobas (izrdeba berketis mxari). 

epifizebis gafarToeba zrdis sasaxsre zedapirebs, 

riTac amcirebs meqanikuri ryevebis Zalas, anu zrdis 

amortizacias. 

epifizebis gafarToeba efuZneba axali kompaqturi 

nivTierebis warmoqmnis process, romelic SeiZleba 

warmoebdes Signidan Zvlis tvinis Rrus mxridan an 

garedan Zvalsazrdelas mxridan. biomeqanikuri saWiroe-

bisaTvis misaRebi aris meore varianti, anu rodesac 

Zvlis simtkicis gazrda xdeba gareTa diametris gazrdis 

xarjze Zvaltvinovani Rrus Seucvlelad. pirveli 

varianti gamoiyeneba mxolod rogorc kompensatoruli 

periostaluri Zvalwarmoqmnis Seferxebis SemTxvevaSi. 

Zvlis Rrublisebri nivTierebis reabilitaciuri 

gardaqmnebi gamoixateba misi tixrebis gamsxvilebiT da 

wvrilujredovanis Rrublisebur nivTierebad gadawyo-

baSi msxvilujredovnad. 

adaptaciur cvlilebebis procesSi axlad warmoq-
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mnili osteonebi funqciuri saWiroebis mixedviT icvlian 

diametrs da mimarTulebas. 

Tavis qalas funqciuri daxasiaTeba

Tavis qalas Semqmneli Zvlebis umetesoba agebulebiT 

miekuTvneba brtyel Zvlebs. Tavis qalas Semqmneli 

brtyeli Zvlebis kompaqturi nivTierebis gareTa firfita 

ufro sqelia, vidre SigniTa. gareTa firfitis simrudis 

radiusi gansxvavebulia SigniTa firfitis simrudis 

radiusisagan. aRniSnul gansxvavebaTa gamo dartymis 

SemTxvevaSi SigniT firfitis dazianeba xdeba gareTa 

firfitis mTlianobis darRvevis gareSe.  

qalas Zvlebis Rrublisebr nivTierebaSi aris didi 

raodenobiT sisxlZarRvebi da venuri saSvebebi, rom-

lebic ZvlebSi arsebuli xvrelebis saSualebiT ukavSir-

debian qalas rbil qsovilebsa da tvinis sisxlZarRvebs, 

rac qmnis sareabilitacio da samwvrTnelo zemoqmedebis 

morfologiur safuZvels. garegani zemoqmedebis gareSe 

waqceuli adamianis qala dartymis momentSi ganicdis 

deformirebas, magram myisierad, Zvlis drekadobis 

xarjze, aRidgens Tavdapirvel formas. zemodan miyene-

buli zewolis Sedegad qala `iWmuxneba~ da 10%-iT 

mcirdeba misi simaRle, magram ar tydeba, kvlav Zvlis 

elastikurobis gamo.

xerxemlis svetis funqcionaluri daxasiaTeba 

xerxemlis svetis nadrekebis forma da drekis 

radiusi icvleba mTlianad sxeulis da misi calkeuli 

nawilebis mdebareobis mixedviT. kerZod, Tavis swori 

mdebareobis SemTxvevaSi izrdeba kisris lordozi; beWis 
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Zvlis ukan gadaadgileba amcirebs gul-mkerdis kifozs 

da zrdis neknebis moZraobis sixSires sunTqvis pro-

cesSi. gul-mkerdis kifozi mcirdeba torsis gamarTvis 

drosac. mdgomare an mjdomare mdgomareobaSi Tavis win 

gadaxriT izrdeba gul-mkerdis kifozi da mcirdeba 

neknebis moZraobis sixSire. xelebis TeZoebze mdeba-

reobiT, fexis wverebze aweva amcirebs gul-mkerdis 

kifozs da aadvilebs CasunTqvas, imave mdgomareobaSi 

mTlian terfze daSveba aadvilebs amosunTqvas. fexis 

wverebze aweva da terfebis ganSoreba zrdis welis 

lordozs. dawolil mdgomareobaSi menj-barZayis 

saxsarSi qveda kidurebis moxriT welis lordozi 

mcirdeba, xolo gaSliT _ izrdeba. 

xerxemlis svetis moxris sidide mniSvnelovnad 

aRemateba gaSlis sidides. xerxemlis svetis gaSlis 

zRvruli sidide ganisazRvreba ara marto myesovani da 

kunTovani aparatis mdgomareobiT, aramed wvetiani 

morCebis mkveTrad ganviTarebiT. xerxemlis svetis 

moxris SemTxvevaSi kisrisa da welis lordozebi 

mcirdeba, gul-mkerdis kifozi izrdeba, xolo gaSlis 

SemTxvevaSi piriqiT gul-mkerdis kifozi mcirdeba, 

kisrisa da welis lordozebi izrdeba.
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gul-mkerdis Rrus funqciuri daxasiaTeba

sunTqvis procesSi funqciuri CarTulobis mixedviT 

gul-mkerdis Rrus yofen sam midamod: 1. zeda nawili (I-IV 

neknebi) _ gamoirCeva neknebis yvelaze aqtiuri moZraobiT 

da moZraoba upiratesad, zeviT-qveviT mimarTulebiT 

xorcieldeba; 2. Sua nawili (IV-VIII neknebi) _ am 

nawilSic aqtiurad moZravi neknebia, mxolod adgil-

monacvleoba xdeba zeviT, qveviT da gverdebze; 3. qveda 

nawilis (IX-XII neknebi) neknebis moZraobis amplituda, 

sunTqvis parocesSi variabeluria. mag: tanmovarjiSeebs 

da moWidaveebs gul-mkerdis Rrus Sua nawilis stati-

kuri kunTebiT fiqsaciis SemTxvevaSi qveda nawilis nek-

nebis moZraobis xarisxi izrdeba, xolo velosipedis-

tebsa da mociguraveebs, maT sportis saxeobis speci-

fiurobis gamo, qveda nawilis neknebi moWimuli aqvT da 

Sesabamisad maTi moZraobis xarisxi aris Zalian dabali.

kidurebis funqciuri daxasiaTeba

zemo da qvemo kidurebis ConCxis Seswavlis Sedegad 

martivad mivdivarT im daskvnamde, rom maT SenebaSi aris 

msgavsebac da arsebiTi gansxvavebac, rac kidurebis 

funqciuri msgavsebiTa da sxvaobiT aixsneba da gamow-

veulia fizikuri da socialuri adaptaciuri procesebiT.

rogorc ukve viciT, adamians aqvs wyvili, Tanabari 

raodenobis nawilebad dayofili zemo da qvemo kiduri, 

romelTagan TiToeuli TiTqmis toli raodenobis 

Zvlebisagan Sedgeba. zemo da qvemo kiduris ConCxis 

SenebaSi aris adaptaciis procesSi warmoqmnili 

mniSvnelovani gansxvavebani. kerZod, zeda kiduris 

sartyelSi: – orkameriani saxsriT laviwisa da mkerdis 

Zvlis Sesaxsreba, beWis Zvlis dakavSireba xerxemlis 

svetTan sinsarkoziT, rac ganapirobebs zeda kiduris 



120

sartyelisa da masTan erTad Tavisufali nawilis 

moZraobis did diapazons. zeda kidurebis SeerTebe-

bisaTvis damaxasiaTebelia naklebi kongruentuloba, 

ufro Txeli iogovani aparati. wina mxris nawilSi 

pronacia da supinacia ganapirobebs sxivis Zvlis idayvis 

Zvlis mimarT brunvis unars. mtevanSi TiTebis falangebi 

grZelia (TiTqmis mtevnis sigrZis naxevari) da SeuZliaT 

Seasrulon bevri unatifesi moZraoba, maT Soris,

mxolod adamianisaTvis damaxasiaTebeli, pirveli anu 

cera TiTis pirispir dayeneba.

rac Seexeba qveda kiduris ConCxs, misi yvela morfo-

logiuri Tavisebureba ganpirobebulia yrdnobisa da 

lokomociis funqciiT. qvemo kiduris SenebaSi monawile 

yvela Zvali masiuria. kargad aqvT gamoxatuli Zvlovani 

Sverilebi, epifizebi, kunTebis fiqsaciis adgilebi. qvemo

kiduris sartyelis Zvlebi ukavSirdebian gavis Zvals da 

qmnian Caketil rgols – menjs, naklebad moZravi 

SeerTebebiT, kerZod, gava-TeZos saxsarSi moZraoba 

tokviTi (15A0), xolo boqvenis simfimSi moZraoba 

praqtikulad ar xdeba. qveda kiduris ZvalTa SeerTebani 

myari da naklebad moZravia. kanWis midamoSi didi da 

mcire wvivis Zvlebs Soris moZraoba ar aris. ukana 

terfis sigrZe mTliani terfis sigrZis TiTqmis naxe-

varia, TiTebis falangebi mokle da naklebad moZravia.

terfi asrulebs sam funqcias: yrdnobis, loko-

mociur da resoruls. terfi, rogorc yrdnobis organo 

ikavebs mTels sxeuls. sxeulis vertikalur mdgomare-

obaSi yofnis dros terfSi mTavar sayrdens quslis 

Zvali da wina terfis Zvlebis Tavebi warmoadgenen. 

TiTebis falangebi yrdnobis procesSi arsebiT rols ar 

asrulebebn. terfis lokomociuri funqcia siarulis, 

sirbilis, xtomis, curvis dros vlindeba. terfi, 

urTierTmoqmedebs ra sayrdnob zedapirTan, uzrunvel-

yofs sxeulis gadaadgilebas sivrceSi. terfis reso-
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ruli funqcia dakavSirebulia terfis ZvlebiT da kunT-

iogovani aparatiT Seqmnili TaRebis arsebobasTan. 

mTlian terfze arCeven sami sxvadasxva mimarTu-

lebisa da mniSvnelobis mqone TaRs; esenia: erTi ganivi 

da ori gaswvrivi (sigrZivi) – medialuri da latera-

luri. maTgan medialuri gaswvrivi da ganivi amorti-

zaciuli TvisebebiT aRWurvili resoruli TaRebia, 

xolo lateraluri gaswvrivi – sayrdeni daniSnulebisaa. 

TiTebis sigrZeTa Tanmimdevrobis mixedviT arCeven 

berZnul (1<2>3>4>5), egviptur (1>2>3>4>5) da sworkuTxa 

(1>2≥3≥4≥5) tipis terfebs. 
kvlevebma aCvena, rom lateraluri TaRi ufro 

mtkicea, vidre medialuri, amitom xangrZlivi dgomis 

SemTxvevaSi mizanSewonilia sxeulis simZime gadanawi-

lebul iqnes lateralur TaRze. dadgenilia, rom 

farTod gaSlil fexebze dgomis dros sxeulis simZime, 

umetesad gadanawildeba  medialur gaswvriv TaRze.

terfis TaRebis radiusis sigrZis mixedviT arCeven 

normalur, brtyel da TaRovan terfs. normaluri da 

TaRovani terfis SemTxvevaSi misi resoruli Tvisebebi 

kargad aris gamoxatuli, xolo brtyelterfianoba aZne-

lebs resoruli funqciis Sesrulebas.

brtyelterfianobas, umetes SemTxvevaSi, ganapirobebs 

sakuTriv terfis da terfze kanWidan gadmosuli kun-

Tebis funqciuri mdgomareoba. 

curva, saTxilamuro sporti, tanvarjiSi ewinaaR-

mdegeba brtyelterfianobis warmoqmnas.

terfi maRalmgrZnobiare receptoruli aparatia, 

romelic dauyovnebliv gadascems c.n.s.-s informacias 

masSi mimdinare morfo-funqciuri cvlilebebis Sesaxeb, 

riTac ewinaaRmdegeba misi konstruqciis SesaZlo dar-

Rvevebs.
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ZvalTa SeerTebani

sayrden-mamoZravebeli aparatis daniSnuleba aris 

moZraobis Sesruleba. aparatis Semqmnel organoTa Soris 

organo, romelSic uSualod xorcieldeba moZraoba, 

aris saxsari. saxsris maxasiaTebeli yvela morfo-

logiuri niSani genetikurad aris determinirebuli, 

magram saxsris formis CamoyalibebaSi aqtiurad monawi-

leobs meqanikuri xasiaTis garemo faqtorebic, romelTa 

Soris didi sareabilitacio da samwvrTnelo moqmedeba 

gaaCnia moZraobas, rogorc fizikuri datvirTvis erT-erT 

formas. amitom dinamiuri xasiaTis fizikuri datvirTvebi

aumjobeseben ra saxsris formas da zrdian ZvalTa 

SeerTebaSi moZraobis xarisxs. sxvadasxva saxsarSi 

moZraobebis xarisxis gazrda gansxvavebuli intensivobiT 

xdeba; ufro metic, erT saxsarSic ki aris SesaZlebeli 

moZraobis unaris fragmentaluri gazrda. magaliTad, 

zeda kidurebis moxra-gaSlis moZraoba moTxilamureebSi; 

winamxarSi pronacia-supinaciis moZraoba CogburTelebsa 

da xelburTelebSi; barZayis mozidva-ganzidva `brasis~ 

stiliT mocuraveebSi. 

statikuri datvirTvebis xangrZlivi zemoqmedeba 

amcirebs ZvalTa SeerTebebSi moZraobis xarisxs. 

moZraobis damuxruWebas iwvevs antagonisti kunTebis 

Zlieri ganviTareba da myesebis gamsxvileba. 

Tu viciT ZvalTa SeerTebis asakobrivi, sqesTan 

dakavSirebuli Taviseburebani da dadgenili gvaqvs pro-

bandis reaqciis norma, maSin dinamiuri da statikuri 

datvirTvebis monacvleobiT kombinaciiT SeiZleba mivaR-

wioT ZvalTa SeerTebebis reabilitaciur-adaptaciur 

gardaqmnebs. 

samoZrao aparatis muSaobis procesSi kunTi ganicdis 

ori saxis – statikur da dinamiur – zemoqmedebas. 

TiToeuli maTganis sapasuxod kunTSi warmoiqmneba  

morfologiuri gardaqmnebi.
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kunTis struqturuli cvlilebebi

dinamiuri datvirTvebis dros – naklebad, magram 

mainc xdeba kunTis wonisa da masis mateba; izrdeba 

kunTovani da mcirdeba myesovani nawili; kunTovani 

boWkoebi lagdebian paralelurad da iZenen TiTistaras 

formas. miofibrilebis raodenoba imatebs, iklebs 

sarkolemis moculoba, organos SigniTa sisxlis moma-

rageba ar irRveva, magram kapilarebis raodenoba mainc 

matulobs, maTi msvlelobis traeqtoria sworxazovania. 

dinamiuri funqciis kunTebSi nervuli daboloebis 

ricxvi 4-5-jer metia, vidre statikuri funqciis kunTebSi. 

mamoZravebeli `baliSebi~ lagdebian mobWkoebis gaswvriv, 

izrdeba maTi kontaqti kunTebTan da umjobesdeba kunTze 

nervuli impulsis gadacema. 

statikuri datvirTvebis dros: izrdeba kunTis mocu-

loba da wona; izrdeba Zvalze maTi mimagrebis farTobi; 

mokldeba kunTovani nawili da grZeldeba myesovani; 

kunTovani boWkoebi gadaewyobian meti naktovanebisaken; 

izrdeba kunTovan konebs Soris mkvrivi SemaerTebeli 

qsovilis raodenoba, riTac mtkicdeba maTi sayrdeni, 

SemaerTebeli qsovili, Tavisi fizikuri TvisebebiT 

ewinaaRmdegeba ra gaWimvas, amcirebs kunTis daZabulobas 

(daWimvas); aqtiurdeba kunTovani boWkos trofikuli 

aparati (birTvi, sarkoplazma, mitoqondrebi); xangrZlivi 

SekumSva aZnelebs organos SigniTa sisxlis mimoqcevas, 

rac Tavis mxriv iwvevs kapilaruli badeebis intensiur 

gafarToebas da mikrocirkulaciis kalapotis intensiur 

datvirTvas, miofibrilebis faSarad ganlagebas.

reabilitaciuri Sedegebis misaRwevad saWiroa dad-

gindes calkeuli kunTis Zala da ganisazRvros 

statikuri da dinamiuri datvirTvebis kombinacia.
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kunTis samoZrao funqcia 

ConCxis yoveli kunTis Sinagani samoZrao aqtivoba

fenotipSi gamoixateba Zvlis mozidviT, SekavebiT an 

gaSvebiT.

Zvlis kunTis mozidva xdeba aqtiuri SekumSvis 

Sedegad: kunTis muceli mokldeba, mimagrebis wertilebi 

erTmaneTs uaxlovdebian, Zvlebs Soris manZili da kuTxe 

mcirdeba.

Zvlis Sekavebas kunTis SedarebiT mudmivi daZabva 

iwvevs. kunTis sigrZe TiTqmis ar icvleba.

Zvlis e.w. gaSveba xdeba garegani Zalis (mag. simZimis 

Zala) aqtiuri zemoqmedebiT, romlis Sedegadac kunTi 

grZeldeba garkveul zRvramde da aTavisufleba Zvals.

ConCxis kunTis funqciis gaanalizebisaTvis saWiroa 

vicodeT: romel ZvlebTan aris dakavSirebuli kunTi; 

romel saxsrebs gadauvlis; moZraobis romel RerZebs

gadahkveTs; romeli mxridan gadakveTs moZraobis RerZebs; 

mimagrebis wertilebidan romeli aris yrdnobis da 

romeli moZraobis wertili.

kunTis morfo-funqciuri mdgomareoba. kunTis 

morfo-funqcionaluri mdgomareoba ganapirobebs 

sxeulis moZraobasac da statikur mdgomareobasac. 

sxeuls statikur mdgomareobaSi inarCunebs kunTis 

Semdegi funqciuri mdgomareobani: sawyisi moduneba, 

sawyisi daZabva, damoklebul-modunebuli, damoklebul-

daZabuli da dagrZelebul-daZabuli. moZraobis procesSi 

kunTebi gamudmebiT icvlian (funqciuri saWiroebidan 

gamomdinare) zomebs, formas, daZabulobas, wevas da a.S. 

mag. mwolare mdgomareobidan mjdomare mdgomareobaSi 

gadasvlisas muclis kunTebi mokldebian klebadi Zabvis 

qveS, xolo dgomidan mwoliare mdgomareobaSi 

gadasvlisas iWimebian mzardi Zabvis qveS.
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kunTis damokleba an dagrZeleba xdeba misi muclis 

zomebis Secvlis xarjze. kunTis damokleba uzrunvel-

yofs Zvlis moZraobas mocemuli saxsrisTvis dasaSvebi 

amplitudiT.

kunTi dagrZelebis dros iWimeba iseTi sididiT, rac 

saWiroa Zvlis daubrkolebeli moZraobisTvis.

qronikuli gadaRla Tan axlavs axali kunTovani 

boWkoebis warmoqmnis Tanadroulad arsebuli boWkoebis 

daSla da daRupva.

yovelive zemoT Tqmulidan gamomdinare, SegviZlia 

davaskvnaT, rom reabilitaciis swori warmarTvisaTvis 

Zalian didi mniSvneloba aqvs vicodeT Tu ra gar-

daqmnebs iwvevs fizikuri datvirTvebi kunTovani sistemis 

morfologiaSi, rogori samoZrao reJimi SeiZleba iqnes 

gamoyenebuli aRdgenis procesSi: adinamiuri – sruli 

mosvenebis reJimi; hipodinamiuri – moZraobis minimaluri 

moculoba; moZraoba – TandaTanobiTi klebadi fizikuri 

datvirTvebiT.

cvlilebebi Signeulobasa da da sisxlZarRvTa 
sistemaSi

adamianis fizikuri arseboba ZiriTadad gamovlindeba 

adgilmonacvleobis anu moZraobis unariT da sxvadasxva 

mdgomareobaSi yofniT, anu mdebareobiT.

amdenad fizikuri mdgomareobis aRdgenis procesis 

swori warmarTvisaTvis aucilebelia vicodeT moZraobis 

uzrunvelmyofeli organoebis – funqcionaluri cvli-

lebebi, romlebic ganpirobebulia sxeulis moZraobiT da 

mdebareobis formis SecvliT da meqanizmebi, romlebic 

warmoqmnian am cvlilebebs.

adamianis sxeulis moZraobis dros warmoiqmneba 

Sinagan organoebze inerciuli Zalis moqmedebis efeqti; 

mag: sxeulis qveviT moZraobis procesSi muclis Rrus 
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organoebi, inerciis Zalis moqmedebiT, Tavdapirvelad 

CamorCebian Rrus kedels, Sedegad, droebiT, aRmoCndebian 

sakuTari sawyisi mdebareobis maRla, xolo dedamiwaze 

daSvebis momentSi, Sinagan organoebze moqmedebs inercia 

warmoqmnili dartymis Zala.

amrigad, sxeulis qveviT moZraobis procesSi (moZ-

raobis dasawyisi, vardna, dedamiwaze daSveba) muclis 

Rrus organoebis zewola Rrus kedlebze orjer 

icvleba: Tavdapirvelad igi mcirdeba, xolo Semdeg 

izrdeba sawyis sididesTan SedarebiT. aRsaniSnavia, rom 

zewolis gazrda privalirebs mis Semcirebaze. Sinagan 

organoebze inerciis Zalis moqmedebis efeqti, gansa-

kuTrebiT, vlindeba muclis Rrus qveda nawilSi da 

damokidebulia Sinagani organoebis masaze: menjis struq-

turul-funqcionalur Taviseburebebze, mcire menjis 

Rrus zomebze muclis presis kunTebis morfo-funqciur 

mdgomareobaze. aqedan gamomdinare sareabilitacio 

fizikuri datvirTvebis SerCevis dros gaTvaliswinebuli 

unda iqnes probandis sqesi.

gadametebuli samoZrao (kunTuri) aqtivoba, gazrdil 

moTxovnebs uyenebs gul-sisxlZarRvTa sistemas, rac 

mniSvnelovnad aisaxeba kardio-vaskularuli sistemis 

morfologiaze: kerZod, xdeba gulis zomebis mateba, 

miokardis gamsxvileba (hipertrofia), gulis moculobis 

gazrda. gansakuTrebiT gamoxatuli da dafiqsirebuli 

cvlilebebi warmoiqmneba xangrZlivad moqmedi fizikuri 

daZabulobebis dros.

sainteresoa, rom sxeulis mdebareobac seriozul, 

magram droebiT gavlenas axdens gulis mdebareobaze, 

formasa da moculobaze. magaliTad: mucelze wolis 

mdgomareobaSi gulis moculoba, ramdenadme metia, vidre 

fexze dgomis mdgomareobaSi. sxeulis Tav-yiris mdgo-

mareobaSi yofnisas guli gadainacvlebs Tavis mimar-

TulebiT da a.S.
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gulis formis, moculobis da sazRvrebis cvla, 

bunebrivia, iwvevs sisxlis cirkulaciis Secvlas.

Tu fizikuri aqtivoba (datvirTva) aris zomieri an 

TandaTanobiT mzardi, maSin gulSi warmoqmnili mor-

fologiuri cvlilebebi aris adaptaciis da reabili-

taciis procesebis xelSemwyobi. izrdeba kapilarebis 

bade da anastozomebis ricxvi, umjobesdeba gulis sis-

xliT momarageba. izrdeba sisxlZarRvebis elastiuroba, 

Zlierdeba sisxlmbadi organoebis (Zvlis wiTeli tvini, 

elenTa, limfuri kvanZebi) sisxlwarmoqnis funqcia.

moZraobis uzrunvelmyofeli sistemebis adaptacia.
Signeuloba

fizikuri datvirTvebis zemoqmedebiT organizmSi 

kerZod ki Sinagan organoebSi, warmoqmnili reabili-

taciur-adaptaciuri gardaqmnebis saCveneblad ganvixi-

loT is cvlilebebi, romlebic Tan axlavs sxvadasxva 

intensivobis meqanikuri datvirTvebis zemoqmedebas kuWis, 

RviZlis, filtvebis da Tirkmelebis funqciebSi.

kuWis funqciaTa Soris, aRniSnul WrilSi ganvixi-

loT misi evakuatoruli, sekretoruli, eqskretoruli 

funqciebi. zomieri intensivobis fizikuri datvirTvebis 

qveS izrdeba kuWis evakuatoruli funqcia, anu imatebs 

kuWidan misi SigTavsis gandevnis-evakuaciis siCqare. didi 

simZlavris datvirTvebi mniSvnelovnad Trgunavs kuWis 

evakuatorul funqcias, rac, Tavis mxriv, arRvevs 

monelebis process. 

kuWis sekretoruli funqciac, garkveul (reaqciis 

normiT dadgenil zRvramde), pirdapirproporciul 

damokidebulebaSia fizikuri datvirTvebis simZlavres-

Tan, xolo datvirTvebis simZlavris da intensivobis 

Semdgomi zrda iwvevs kuWis sekretoruli funqciis 

daTrgunvas. igive efeqts iwvevs datvirTvis zemoqmedeba 
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Wamamde an Wamis Semdeg erT saaTze nakleb droSi. 

kuWis eqstretoruli funqcia gamoixateba azotovani 

cvlis produqtebis gamoyofiT da Tavs iCens mxolod 

intensiuri da Zlieri fizikuri datvirTvebiT zemoqme-

debis procesSi. 

miuxedavad imisa, rom wina TavebSi visaubreT 

stresze, rogorc adaptaciuri gardaqmnebis gamomwvev 

faqtorze, aqac unda avRniSnoT, rom didi fizikuri 

datvirTvebiT gamowveuli xangrZlivi stresuli mdgo-

mareoba kuWis lorwovan garsSi eroziis da wylulis 

warmoqmnis mizezi xdeba. xatovnad amboben, rom kuWi aris 

stresuli mdgomareobis sarke. 

zomieri meqanikuri datvirTvebis zemoqmedebiT 

RviZlSi Semosuli sisxlis moculoba izrdeba, razec

metyvelebs sinusoidebis, – RviZlis sisxlZarRvovani 

kapilarebis gafarToeba, hepatocitebis da maTi bir-

Tvebis zomebis mateba. amasTan ucvleli rCeba birTvebis 

raodenoba; aseve izrdeba glikogenis dagroveba da 

mcirdeba hepatocitebSi cximovani CanarTebis ricxvi. 

ontogenezis evoluciur periodSi sworad (simZlav-

ris, intensivobis, formis mixedviT) SerCeuli fizikuri 

datvirTvebi iwveven RviZlis xazobrivi da fardobiTi 

zomebis (sxeulis masis mimarT) gazrdas. 

gaaqtiurebuli samoZrao qmedeba zrdis filtvebis, 

rogorc gazTa cvlis organos, datvirTvas. sunTqvis 

sixSire imatebs da filtvebi muSaoben gadatvirTvis 

reJimSi. organizmis zrdis da ganviTarebis periodSi es 

aCqarebs filtvebis morfo-funqcionalur momwifebas, 

xolo zrdasrulebSi aadvilebs im kompesatorul-adapta-

ciur procesebs, romelTa saSualebiT filtvebi eguebian 

muSaobis didi moculobis Sesrulebas, anu romlebic 

zrdian filtvebis maqsimalur tevadobas. filtvebis 

adaptaciis procesi mimdinareobs upiratesad ujreduli 

regeneraciis xarjze. 

mxolod zomieri fizikuri datvirTvebis zemoqmedeba 
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organizmze iwvevs im pozitiur cvlilebebs, romelic 

mimdinareobs TirkmelSi. kerZod, farTovdeba Tirkmeli 

kafsulis Rru – nefronis milakebi. izrdeba Tirkmlis 

gamtarunarianoba; gorglebis filtraciis da milakebis 

reabsorbciis unari. ontogenezis evoluciis etapze 

imatebs Tirkmlis xazobrivi zomebi da absoluturi masa. 

gul-sisxlZarRvTa sistema

samoZrao aparatis yvela rgolTan Jangbadis, plas-

tikuri da energetikuli nivTierebebis mitanas uzrun-

velyofs kardio-vaskularuli sistema. bunebrivia fizi-

kuri datvirTvebis zemoqmedebiT organizmSi warmoqnili 

reabilitaciur-adaptaciuri cvlilebebi exeba gul-

sisxlZarRvTa sistemas, magram qvemoT CamoTvlili 

gardaqmnebi mxolod zomieri meqanikuri datvirTvebiT 

miiRweva da gamoixateba mikrocirkulaciuri kalapotis 

doneze. guli ujredSigniTa regeneraciis warmoebis 

gziT inarCunebs misTvis asakiT, sqesiT dadgenil zomebs. 

izrdeba mxolod miokardis elastiuroba da organizmis 

funqcionirebis Sesabamisad icvleba saknebis moculoba 

(Sesatyvisi struqturuli elementebis gamoyenebiT). 

ujredSigniTa regeneracia ganapirobebs miokardis 

ultrastruqturebis ricxvis ucvlelobas, riTac icavs 

miokards hipertrofiisagan. hipertrofia, mogexsenebaT, 

swored miokardis ultrastruqturebis ricxobrivi 

zrdiT aris gamowveuli. 

samoZrao moqmedebebis aqtivacia ganapirobebs mikro-

cirkulaciis kalapotis mTel rig struqturul cvli-

lebebs, romelTa saSualebiT organimzSi viTardeba 

reabilitaciur-SeguebiTi procesebi, kerZod ixsneba 

mikrocirkulaciis kalapotis sarezervo kapilarebi, 

izrdeba kalapotis arteriuli nawilis daklakniloba, 

zomierad farTovdeba mikrocirkulaciis kalapotis 
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venuri nawili, warmoiqmneba arteriul-venuri anas-

tozomebi; Sedegad izrdeba mikrocirkulaciuri badis 

tevadoba da umjobesdeba gamtareblobis unari. rac 

iwvevs sisxlis cirkulaciis gaumjobesebas da orga-

nizmis qsovilebis gazrdili aerobuli, plastikuri da 

energetikuli moTxovnebis dakmayofilebas. 

zomieri fizikuri datvirTvebi sisxlis formulaSi 

gavlenas axdenen mxolod eriTrocitebze sisxlSi eriT-

rocitebis Semcveloba da hemoglobinis done imatebs.

didi simZlavris fizikuri datvirTvebi gulis 

morfologiaSi iwveven seriozul darRvevebs – miokardis 

hipertrofias da saknebis dilatacias, romlebic maRali 

rangis sportsmenebSi Camoayalibeben gulis e.w. samuSao 

bradikardias. 

moZraobis maregulirebeli sistemis adaptacia.

nervuli sistema

fizikuri aqtivobis zemoqmedebiT nervuli sistema 

gardaiqmneba yvela morfologiur doneze. gardaqmnebi 

aRiniSneba qerqis da qerqqveSa centrebSi, periferiul 

nervebSi da nervul daboloebebSi; centrSi da 

periferiulad ganlagebul nervul struqturebSi. 

gaZlierebuli samoZrao aqtivoba, zrdis ra qerqis 

mimarTulebiT proprioceptul gamtar gzebze nervuli 

impulsebis modinebas, cvlis didi tvinis piramiduli 

ujredebis agebulebas. kerZod, izrdeba dentritebis 

datotianeba da wanazardebi maT mTel sigrZeze, riTac 

myardeba axali kontaqtebi nervul ujredebs Soris. es 

ukanaskneli ki xels uwyobs sinapsebSi informaciis 

lokalizaciis Tavmoyras da Senaxvas anu e.w. samoZrao 

mexsierebis warmoqmnas. 

zurgis tvinis wina rqebis mamoZravebel nervul 
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ujredebSi zomieri datvirTvebis zemoqmedebiT izrdeba

adaptaciuri cilebis warmoqmna _ aqtiurdeba fermen-

tebis moqmedeba. 

fizikuri datvirTvebis qveS reabilitacias ganicdis

periferiuli nervuli sistemis morfologiuri agebu-

lebac; kerZod izrdeba nervuli boWkoebis RerZula 

cilindrebis mielinizaciis procesi, rac, ra Tqma unda, 

aumjobesebs nervuli impulsis gatarebis pirobebs. 

cnobilia, rom asakis matebasTan erTad periferiuli 

sistemis SemadgenlobaSi icvleba sxvadasxva diametris

mieliniani boWkoebis Tanafardoba: mcire diametris 

nervuli boWkoebis wili, kerZod, mieliniani boWkoebis

saerTo raodenobis ricxvi izrdeba, saSualo da didi

diametris boWkoebis daRupvis xarjze. Sedegad uaresdeba 

nervuli impulsis gatarebis pirobebi. zomieri fizikuri 

datvirTva ewinaaRmdegeba am process. individualurad 

SerCeuli optimaluri fizikuri datvirTvebi iwveven 

mxolod mcire diametris nervuli boWkoebis daRupvas,

ris gamoc periferiul nervul sistemaSi izrdeba

saSualo da didi diametris mqone nervuli boWkoebis

raodenoba da nervuli impulsis gatarebis siCqare. 

agreTve aRiniSneba samoZrao baliSebis zomebis mateba. 
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endokrinuli aparati

organizmSi regulaciis nervuli meqanizmi SeTav-

sebulia humoraluri regulaciis meqanizmTan. maTi 

urTierTqmedebis mudmivi adgili aris Suamdebare tvini 

(hipoTalamusi) da hipofizi. 

fizikuri datvirTvebis qmedebis Sedegad xdeba

hipoTalamusis birTvebis neirosekretoruli aqtivobis 

gazrda. hipoTalamur-hipofizaruli gziT neirosekreti

gadainacvlebs hipoTalamusis ukana wilSi, sadac 

erTvebian hormonebis – vazopresinis da oqsitocinis 

warmoebis procesSi. es ukanaskneli gavlenas axdenen 

gluvi kunTis SekumSvaze Sinagani organoebis da c.n.s.-is 

muSaobis regulaciaze. 

ConCxis muskulaturis muSaobis (SekumSvis) regula-

cia xdeba hipofizarul-adrenokortikaluri sistemiT, 

romlis marTva warmoebs hipoTalamusiT da limburi 

sistemiT (hipokampi). 

samoZrao aqtivobis gazrdis Sedegad hipofizis wina 

wilSi kapilaruli sisxlZarRvebi farTovdebian, izrde-

ba maTi datvirTva, maTi kideebi iReben konusisebr 

formas, izrdeba adenocitebis da maTi birTvebis zomebi. 

zomebSi momatebuli adenocitebi ufro mWidrod urTier-

Toben sisxlZarRvebTan, rac aadvilebs sisxlSi hormo-

nebis gamoyofas. es yvelaferi adasturebs hipofizis wina 

wilis funqcionaluri aqtivobis gazrdas. 
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saxsrebi da maTze momqmedi kunTebi

atlant-kefis saxsari – art. atlantoocipitales Seqmnilia  

kefis Zvlis rokebiT – condylus occipitalis,  da atlantis 

lateraluri masebiT – massa lateralis, agebulebiT

kombinirebuli, formiT rokiseburi or-RerZiania, srul-

deba moZraoba: Tavis moxra da gaSla (frontaluri R.) 

gverdze gadaxra (sagitaluri R.), gamagrebulia  

atlant-kefis wina da ukana apkebiT – membrana
atlantooccipitalis anterior et  posterior, atlant-kefis gverdiTi 

iogebiT – lig. atlantooccipitalis lateralis

Tavs xrian: kisris kanqveSa k. – platysma, Tavis wina swori 

k.k. – m.m. rectus capitis anterior, (win moxra) Tavis gverdiTi 

swori k. – m. rectus capitis lateralis. Slian: mkerd-laviw-

dvriliseburi k. – m. sternocleidomastoideus, Tavis ukana didi 

da mcire (ukan gadaxra) swori k.k. – m.m. rectus capitis 
posterior major et minor, Tavis zemo iribi k. – m. obliquus capitis 
superior, trapeciuli k. – m. trapezius, emplastro k. – m. 
splenius capitis et cervicis. gverdze _ Tavis wina swori k.k. –
m.m. rectus capitis anterior, Tavis ukana didi da mcire swori 

k.k. – m.m. rectus capitis posterior major et minor, Tavis gverdiTi 

swori k. – m. rectus capitis lateralis.

atlant-RerZis saxsari – art. atlantoaxialis, Seqmnilia

atlantis wina rkalis ukana zedapiriT – facies posterior 
arcus anterior da meore malis kbiliseburi morCiT – dens 
(Sua saxsari); atlasis gverdiTi masebis qveda sasaxsre 

zedapiriT – facies articularis inferior massa lateralis da aqsisis 

zeda sasaxsre zedapirebiT – facies articularis superior
(gverdiTi saxsrebi), agebulebiT kombinirebuli, formiT

cilindrulia, erTRerZiania (Sua saxsari); brtyeli, 

samRerZiani (gv. saxsrebi), sruldeba moZraoba Tavis 

triali marjvniv an marcxniv (vertikaluri R.), 
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gamagrebulia jvaredini – lig. cruciforme, frTiseburi – lig. 
alaria, atlantis ganivi – lig. transversum, kbilis mwvervalis 

iogebiT – lig. apicis dentis. 

Tavs abrunebs mkerd-laviw-dvriliseburi k. – m. 
sternochleidomastoideus, Tavis ugrZesi k. – m. longissimus capitis, 
Tavis qvemo iribi k. – m. obliguus caitis inferior.  

malTaSorisi saxsari – art. intervertebralis Seqmnilia

zemoT mdebare malis qvemo da qvemoT mdebare malis 

zemo sasaxsre morCebiT – processus articularis superior da 

inferior, agebulebiT kombinirebuli, formiT kisris da 

gulmkerdis midamoSi brtyelia (3 RerZiania) welis 

midamoSi cilindrulia (1 RerZiania), sruldeba 

moZraoba xerxemlis moxra da gaSla (frontaluri R.) 

gadaxra marjvniv da marcxniv (sagitaluri R.) brunva-

triali (vertikaluri R.), gamagrebulia qedis lig. nuchae, 
wyvetzeda – lig. supraspinaie, wina da ukana sigrZivi iogebiT 

– lig. longitudinale anterior et posterior (grZeli iogebia) 

wyvetTaSorisi – ligg. interspinalia, ganivmorCTaSorisi – ligg. 
intertransversaria da rkalTaSorisi – ligg. interarcuatae iogebiT

(mokle iogebia).

xerxemals xrian: wina, Sua da ukana kibiseburi k.k. – m.m. 
scalenus anterior, medius et posterior, Tavisa da kisris  (winzneqi) 

grZeli k.k. – m.m. longus coli et capitis, muclis gareTa da 

SigniTa iribi k.k. – m.m. obliquus internus et externus abdominis, 
muclis ganivi – m. transersus abdominis da swori k.k. – m. 
rectus abdominis, TeZo-sukis k. – m. iliopsoas, Slian: zurgis 

gammarTveli k. - m. erector spinae, Tavis ukana didi da mcire 

swori (ukuzneqi) k.k. – rectus capitis posterior major da minor, 
mkerd-laviw-dvriliseburi k. – m. sternocleidomastoideus, 
Tavisa da kisris grZeli – m.m. longus colli et  capitis, 
gverdze gadaxrian: Tavisa da kisris grZeli k. – m.m. 
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longus colli et capitis, wina, Sua (calmxrivi SekumSva), 

(gverdzneqi) da ukana kibiseburi k. – m.m. scalenus anterior, 
medius, posterior, muclis gareTa da SigniTa iribi k.k. – m.m. 
obliquus internus et externus abdominis, muclis swori k. – m. 
rectus abdominis, welis kvadratuli k. – m. quadratus lumbalae, 
TeZo-sukis k. - m. iliopsoas, xerxemals abruneben: muclis 

gareTa da SigniTa iribi k. – m.m. obliquus internus da externus 
abdominis, wina dakbiluli k. – m. scalenus anterior, zurgis 
gammarTveli k. m. erectors spinae.

nekn-malis saxsari – art. costovertebrae Seqmnilia neknis 

TaviT – caput costae da malis sxeuliT – corpus vertebrae
(neknis Tavis saxsari – art capitis costae), neknis borcviT –
tuberculum costae da malis ganivi morCiT – procesus transverses 
ver. (neknganivi saxsari – art. costotransversaria), agebulebiT

kombinirebuli, formiT brtyelia, sam RerZiania, 

sruldeba moZraoba: neknis moZraoba yvela sibrtyeSi, 

gamagrebulia neknis Tavis saxsarSiga - lig. capitis costae
intraarticulare, neknis Tavis sxivebrivi - lig. capitis costae
radialum, neknganivi iogebiT – lig. costotrans versarium.

bolo ori nekni nekn-ganiv saxsars ar qmnis.

mkerd-neknis saxsari – art sternocostales  Seqmnilia mkerdis 

sanekne naWdevebiT – incisura costales da neknebis samkerde 

boloebiT – extermita sternales (me-2-7 neknis), agebulebiT

kombinirebuli, formiT cilindrulia erT RerZiania, 

sruldeba moZraoba: neknebis tokva (ryeva) mkerdis 

mimarT. (sunTqvis procesSi, gamagrebulia mkerd-neknis 

saxsarSida – lig. sternocostale intraarticulare da sxivebrivi 

iogebiT – lig. sternocostale nadiata. 
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SesunTqvas awarmoeben: diafragma – diaphragma, 
neknTaSorisi SigniTa k. – mm. intercostales interni, wina da 
ukana kibisebri k. mm. scalenus anterior, medius et opsterior.

amosunTqvas awarmoeben: neknTaSorisi gareTa k. - mm. 
intercostales exteni, gulmkerdis ganivi k. – m. transverses thoracis, 
neknqveSa k. – m. subcostales, muclis gareTa da SigniTa 

iribi k.k. – m. obliquus internus et externus abdominis, muclis 

ganivi k. – m. transverses abdominis.  

qvedayba-safeTqlis saxsari – art. temporomandibularis, 
Seqmnilia qvedaybis Zvlis TaviT – caput madibulae da 

safeTqlis Zvlis qvedaybis Zvlis fosoTi – fossa 
mandibularis. agebulebiT kombinirebuli, formiT

rokiseburi, orRerZiania, sruldeba moZraoba: qvedaybis 

daxeva da axeva (frontaluri R.) marjvniv da marcxniv 

gaweva. win da ukan gaweva (vertikaluri R.), 

gamagrebulia solisebr-qvedaybis – lig. spenomandibulare da 

gverdiTi iogebiT – lig. laterale, sadgis-qvedaybis – lig. 
stylomandibulare.

saxsris RruSi moTavsebulia saxsarSida xrtilovani 

diski – discus articularis.

qvedaybas dasweven: kisris kanqveSa k. – platisma, nikap-inis 
k. – m. geniohyoideus, qvedayba-inis k. – m. mylohyoideus, 
ormucela – k. m. digastricus. asweven: sakuTriv saReWi k. –
m. maseten, safeTqlis k. – m. temporalis, SigniTa da gareTa 

frTisebri k.k. – m.m. pterigoideus internus et externus. gverdze 
gasweven: SigniTa da gareTa frTiseburi k.k. – m.m. 
pterigoideus medialis et lateralis.  win da ukan ewevian: saReWi k. 
– m. maseter, frTisebri k.k. – m. pterigoideus, safeTqlis k. –
m. temporalis, qvedayba-inis k. – m. mylodyoideus, nikap-inis k. –
m. genoidyideus.



137

mkerd-laviwis saxsari – art. sternoclavicularis, Seqmnilia

mkerdis taris laviwis naWdeviT – incisura clavicularis da 

laviwis samkerde boloTi – extermitas sternalis. agebulebiT 

laviw-akromionis saxsari erTad ganixileba rogorc 

kombinirebuli saxsari. formiT samRerZiania sruldeba 

moZraoba: laviwis SigniT da gareT triali (fron-

taluri R.), aweva da daweva (sagitaluri R.) win da ukan 

gaweva (vertikaluri R.), gamagrebulia laviwTaSorisi –
lig. interclaviculare, mkerd-laviwis – lig. sternoclaviculare da nekn-

laviwis iogebiT – lig. costoclaviculare.  

saxsris RruSi CarTulia saxsarSida xrtilovani disko 

– discus articulari.

laviw-akromionis saxsari – art. acromioclavicularis 
Seqmnilia laviwis samxre boloTi – extremitas acromionalis
da beWis Zvlis samxre morCiT (akromioniT) – acromion 
agebulebiT mkerd-laviwis sax. erTad ganixileba, 

rogorc kombinirebuli sax. formiT brtyelia, 

samRerZiania sruldeba moZraoba: yvela is moZraoba, 

rac warmoebs mkerd-laviwis saxsarSi. gamagrebulia

laviw-akromionis – lig. acromioclaviculare, niskart-laviwis 

iogiT – lig. coracoclaviculare

laviws SigniT atrialebs: mkerdis didi k. – m. pectoralis 
major, beWis amwevi k. – m. levator scapule, gareT atrialebs: 

wina dakbiluli k. – m. serratus anterior. zemoT aswevs: beWis 

amwevi k. - m. levator scapulae. rombiseburi didi da mcire k.k. 
– m.m. rhomboideuds major et minor. dabla daswevs: laviwqveSa 

k. – m. subclavidus, zurgis uganieresi k. – m. latissimus dorsi. 
win wamoswevs: wina dakbiluli k. – m. seraratus anterior, 
mkerdis didi k. – m. pectoralis major.  ukan aswevs: zurgis 
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uganieresi k. – m. latissimus dorsi, rombiseburi didi da 

mcire k.k. – m.m. rhomboideus major et minor. 

mxris saxsari – art. humeri Seqmnilia mxris Zvlis TaviT –
caput humeri da beWis sasaxsre CaRrmavebiT – cavitas 
glenoidalis, agebulebiT martivi, formiT sferulia 

mravalRerZiani), sruldeba moZraoba: moxra da gaSla 

(front. R.), ganzidva da mozidva (sagit. R.), SigniT da 

gareT triali (vert. R.) agreTve wriuli triali samive 

RerZis gadakveTaze (cirkumduqcia) gamagrebulia

niskart-mxris iogiT lig. coracohumerale. (sur. 20)

sur.  20. mxris saxsari (Articulatio humeri) marjvena (3/4)

(saxsari gaxsnilia da mocilebulia misi mfaravi kunTebi winidan.

1. laviwis samxre bolo; 2. laviwi; 3. laviwqveSa k.; 4. niskartisebri k.; 

5. mkerdis mcire kunTis myesi; 6. sasaxsre bage; 7. mkerdis mcire k.; 8. 
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didi mrgvali k.; 9. mkerdis didi k.; 10. mxris samTava kunTis 

medialuri Tavi; 11. mxris Zvali; 12. deltisebri k.; 13. mxris orTava 

kunTis grZeli Tavis myesi; 14. mxris didi borcvi; 15. mxris Zvlis 

Tavi; 16. beWis samxre morCi; 17. niskart-samxre morCis iogi; 18. 

sasaxsre disko; 19. laviw-samxre morCis saxsari.

saxsris RruSi gaivlis mxris orTava k.-is – m. biceps 
brachii caput longum grZeli Tavis myesi. beWis sasaxsre 

CaRrmavebaze Sezrdilia xrtilovani bage – labrum 
glenoidale.

mxars xrian: mxris orTava k. – m. biceps, niskart-mxris k. 
– m. coracohumerale, mkerdis didi k. – m. pectoralis major, 
deltiseburi k. – m. deltoideus (wina boWkoebi). Slian: 

zurgis uganieresi k. – m. latissimus dorsi, mxris samTava k. –
m. triceps, didi da mcire mrgvali k.k. – m.m. teres major et 
minor. deltiseburi k. - m. deltoideus (ukana boWkoebi). 

ganzidaven: deltiseburi k. – m. deltoideus, qedzeviTa k. –
m. suprasoinatus.  mozidaven: mkerdis didi k. – m. pectoralis 
major, mxris orTava k. – m. biceps,  zurgis uganieresi k. –
m. latissimus dorsi, mxris samTava k. – m. triceps, didi da mcire 
mrgvali k.k. – m.m. teres major et minor.  SigniT atrialeben: 

zurgis uganieresi k. – m. latissimus dorsi, beWqveSa k. – m. 
subscapularis, didi mrgvali k. – m. teres major. gareT 

atrialeben: qedqveviTa k. – m. intraspinata, mcire mrgvali 

k. – m. teres minor. 

idayvis saxsari – art. cubiti,  Seqmnilia mxris – os humeri
Zvlis distaluri boloTi da sxivisa – os radi da idayvis 

– os ulna proqsimaluri boloebiT. agebulebiT rTuli, 

formiT WaRiseburia (erTRerZiania), sruldeba 

moZraoba: winamxris moxra da gaSla (fr.R.) 

gamagrebulia sxivis da idayvis gverdiTi iogebiT lig. 
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colaterale radieale et ulnare, sxivis beWdiseburi lig. annulare radi
iogiT da iribi simiT chorda obligua. (sur. 21). 

sur. 21. idayvis saxsari Articulatio cubiti; marjvena, winidan (4/3).

1. mxris Zvali; 2. sasaxsre CanTa; 3. SigniTa zedaroki; 4. idayvis 
gverdiTi iogi; 5. iribi simi; 6. idayvis Zvali; 7. sxivis Zvali; 8. mxris 
orTava kunTis myesi (moWrilia); 9. sxivis rgolisebri iogi; 10. sxivis 

gverdiTi iogi; 11. gareTa zedaroki.

am saxsarSi erTi sasaxsre CanTis SigniT ganirCeva sami 

qvesaxsari:  mxar-sxivis – art. humeroradialis mxar-idayvis –
art. humeroulnaris  sxiv-idayvis – art. radioulnaris
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mxar-sxivis – art. humeroradialis Seqmnilia mxris SeburTuli 

SemaRlebiT eminentia capitale da sxivis Tavis fosoTi forea 
capituli radi. agebulebiT martivi formiT sferulia 

(orRerZiania) sruldeba moZraoba: winamxris moxra, 

gaSla (fr.R.) da sxivis triali SigniTa da gareTa 

(pronacia da (supinacia) (vert. R.)

mxar-idayvis – art. humeroulnaris Seqmnilia mxris WaRiT 

trochlea humeri da idayvis WaRiseburi naWdeviT incisura 
trochlearis agebulebiT martivi formiT WaRiseburia 

(erTRerZiania) sruldeba moZraoba: winamxris moxra da 

gaSla (fr.R.)

sxiv-idayvis – art. radioulnaris Seqmnilia sxivis Tavis 

sabrunebeli zedapiriT circumferentia articularis da idayvis-

sxivis naWdeviT incisura radialis. agebulebiT kombinirebuli 

formiT mbrunvelia (erTRerZiania), sruldeba moZraoba: 

sxivis triali (idayvis R.) garSemo SigniT da gareT 

(pronacia, supinacia, verT. Rr.)

idayvs (winamxars) xris: mxris orTava k. – m. biceps, mxris 
k. – m. brachialis, majis sxivisaken da idayvisaken momxreli 

k.k. – m. flexor carpi radialis et ulnaris, mrgvali pronatori - m. 
pronator tenes. Slis: mxris samTava k. – m. triceps, idayvis k. –
m. anconeus. SigniT atrialebs: mrgvali da kvadratuli 

pronatori k.k. – m. pronator tenes et quadratus (pronacia) – m.
superator.  gareT atrialebs: supinatori k. – m. supinator, 
mxris orTava k. – m. biceps, mxar-sxivis k. – m. brachioradialis

sxiv-majis saxsari – art. radiocarpea Seqmnilia sxivis Zvlis 

distaluri boloTi, samkuTxa xrtiliT – fibrocartilago 
triangularis da majis proqsimaluri rigis sami ZvliT: 

naviseburi – os scaphoideum, mTvariseburi – os lunatum, 

samwaxnaga – os triquetrum  agebulebiT rTuli,  formiT
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elifsoiduria (orRerZiania) sruldeba moZraoba: moxra 

da gaSla (front. R.) ganzidva da mozidva (sagit. R.) 

gamagrebulia gverdiTi sxivismxrivi da idayvismxrivi 

iogebiT lig. collaterale carpi radiale et ulnare, xelgulis da 

xelzurgismxrivi iogebiT – lig. radiocarpen volare et dorsale. 

majas xrian: majis sxivisaken da idayvisaken momxreli 

k.k. – m.m. flexor carpi radialis et ulnaris, TiTebis zedapiruli da 

Rrma momxreli k.k. – m.m. flexor digitorum superfacialis et 
profundus.  Slian: majis sxivisaken grZeli da mokle 

gamSlelebi – m.m. extensor carpi radialis longas et bervis, majis 

idayvisaken gamSleli k. – m. extenson carpi ulnaris, TiTebis 

saerTo gamSleli k.  – m. extensor digitorum. mozidaven: 

majis sxivisaken grZeli da mokle gamSleli k.k. – m.m. 
extensor carpi radialis longus et berevis, majis sxivisaken momxreli 

k. – m. flexor carpi radialis.  ganzidaven: majis idayvisaken 

gamSleli da majis idayvisaken momxmreli k.k. – m.m. flexor 
et extensor capri ulnaris. 

mtevnis saxsrebia – art. carpea majis ZvalTaSorisi ganivi 

– art intercarpea transversa, maja-nebis – art carpometacarpeae, neb-
falangis – art metacarpophalangeae, falangTaSorisi – art. 
interphalangeae

majis ZvalTaSorisi ganivi – art intercarpea transversa 
Seqmnilia majis zemo da qvemo rigis Zvlebi formiT: 

sferulia (3 RerZiania)  sruldeba moZraoba: ryevebi

maja-nebis – art carpometacarpeae  Seqmnilia: majis qvemo 

rigis da nebis Zvlebis fuZeebiT, formiT:  cerisa 

unagira formisaa da orRerZiania danarCeni TiTebisa 

brtyelia (3 RerZiania), sruldeba moZraoba: ceris 

moxra, gaSla, ganzidva da mozidva. danarCen saxsrebSi 

ryevebi.
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neb-falangis – art metacarpophalangeae Seqmnilia: nebis 

Zvlebis TavebiT da pirveli falangebis fuZeebiT. 

formiT: cerisa WaRiseburia, erTRerZiania, danarCeni 

TiTebisa sferulia, samRerZiani sruldeba moZraoba: 

ceris moxra da gaSla, danarCen TiTebSi yvela moZraoba.

falangTaSorisi – art. interphalangeae Seqmnilia: mezobeli 

falangebiT formiT: WaRiseburia, erT RerZiania, 

sruldeba moZraoba: TiTebis moxra da gaSla

gamagrebulni arian: majis sxivebrivi – lig. carpi radialis, 
xelgulisa da xelis zurgis – lig. volaria et dorsalia, majis 

ZvalTaSorisi – lig. intercarpea interossca, nebis Tavsebis 

iogebiT – lig. capitulorum, ganivi iogebiT – lig. carpi 
transversum. 

TiTebs xrian: TiTebis zedapiruli da Rrma momxreli 

k.k. – m.m. flexor digitorum superficialis et profundus, ceris grZeli 

da mokle momxreli – m.m. flexor pollicis longus et brevis, 
Wiayela k.k. – m.m. lumbricales. Slian: TiTebis saerTo 

gamSleli k. – m. extensor digitorum, ceris grZeli da mokle 

gamSleli k.k. – m.m. extensor pollicis longus et brevis, 
saCvenebeli da neka TiTis sakuTari gamSleli k.k. – m.m.
extensor indicis et digiti minimi. ganzidaven: xelzurgis 

ZvalTaSorisi k.k. – m.m. interossei dorsales, ceris grZeli da 

mokle ganmzidveli k.k. – m.m. abductor pollicis longus et revis. 
mozidaven: ceris momzidveli k. – m. adductor pollicis, nekis 
momzidveli k. – m. adductor digiti minini, xelgulis 

ZvalTaSorisi k.k. – m.m. interosse palmares. 

gava-TeZos saxsari – art. sacroiliaca Seqmnilia gavisa da 

TeZos Zvlis yuriseburi zedapirebiT – facies auriculares os 
sacrum et os iliaca agebulebiT martivi formiT brtyelia 

(samRerZiania) sruldeba moZraoba: ryevebi (rbenis, 



144

xtomis, siarulis da qalebSi mSobiarobis dros). 

gamagrebulia gava-TeZos wina da ukana iogebiT – lig. 
sacroiliacum longus et breve, ZvalTaSua iogiT – lig. sacroiliaca 
interossea.

gaaCnia saxsarSida mkvrivi-ZvalTaSua iogi – art. interossea 
intraarticularea, romelic sxva faqtorebTan erTad am 

saxsarSi moZraobebis erT-erTi SemzRudvelia

boqvenis ZvalTa SeerTeba (simfizi) Seqmnilia boqvenis 

Zvlebis simfizis zedapirebiT – facies symphyseos, sruldeba 

moZraoba: ryevebi gamagrebulia boqvenTa zeda da qveda 

anu rkalovani iogiT – lig. pubicum superior et anterior, s. 
arcuatum pubis. 

boqvenis Zvlebs Soris Cadgmulia xrtili, romlis 

sisqeSi arsebobs naprali; amitom am SeerTebas ewodeba 

simfizi da ganekuTvneba cru saxsars. 

menj-barZayis saxsari – art. coxae Seqmnilia menjis Zv-is 

tabuxis budiT – acetabulum da barZayis Zv-is TaviT – caput 
femoris agebulebiT martivi formiT kakliseburia 

(samRerZiania) sruldeba moZraoba: barZayis moxra da 

gaSla (front.R.) ganzidva da mozidva (sagit. R.) SigniT 

da gareT triali (vert. R.) aseve wriuli triali samive 

RerZis gadakveTaze. gamagrebulia TeZo-barZayis – lig. 
iliofemorale, boqven-barZayis – lig. pubofemorale, sajdom-

barZayis – lig. ischiofemorale, barZayis Tavis – lig. capitis femoris
da yalTa iogiT – zona orbicularis

saxsris RruSi moTavsebulia barZayis Tavis iogi da 

xrtilovani sasaxsre bage – labrum glenoidale. (sur. 22).
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sur. 22. menj-barZayis saxsari Articulatio coxae; marjvena winidan (1/2).

1. TeZos wina zeda wveti; 2. TeZos Zvali; 3. didi sajdomi xvreli; 4. 
gava-TeZos wina iogebi; 5. gavis Zvali; 6. gava-wvetiani iogi; 7. mcire 

sajdomi xvreli; 8. gava-kukuxos iogi; 9. simfizis zedapiri; 10. 
boqvenis borcvi, 11. boqvenis qedi; 12. damxuravi apki; 13. boqven-

barZayis iogi; 14. mcire cibruti; 15. barZayis Zvali; 16. didi cibruti; 
17. TeZo-barZayis iogi; 18. sasaxsre apki; 19. TeZos Zvlis wina qveda 

wveti.

barZays xrian: TeZos-sukis k. – m. iliopsoas, barZayis swori 
k. – m. rectus femoris, qedis k. – m. pectineus, barZayis ganieri 
fasciis gamWimavi k. – m. tenson fasciae latae.  Slian: didi 

dundula k. – m. glutaeus magnus, barZayis orTava k. – m. 
biceps femoris, naxevrad myesovani k. - m. semitendinosus, TiTis-

tara k. – m. semimembranosus.  ganzidaven: Sua da mcire 
dundula k.k. – m.m. glutaeus medius et minimus, msxliseburi k. 

– m. piriformis. mozidaven: qedis k. – m. pectineus, nazi k. – m. 
gracilis, didi, mcire, grZeli momzidveli k.k. – m.m. adductor 
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magnus, medius et minimus longus. SigniT atrialeben: Sua da 

mcire dundula k.k. – m.m. glutaeus medius et minimus, 
naxevarmyesovani da TiTistara k.k. – m.m. semitendinosus et 
semimembranosus.    gareT atrialeben: TeZo-sukis k. – m. 
ilipsoas, msxliseburi – m. piriformis, SigniTa da gareTa 

damxuravi k.k. – m.m. obturator internus et externus.  

muxlis saxsari – art. genus Seqmnilia barZayis da didi 

wvivis Zv-is rokebiT – condylus femoris et tibia da kviris-

TaviT – palella, agebulebiT rTuli, formiT WaR-

mbrunvelia (erTRerZiania), sruldeba moZraoba: muxlis 

moxra da gaSla (front. R.) moxril mdgomareobaSi 

kanWis triali vert. RerZis garSemo. gamagrebulia didi 

da mcire wvivis gverdiTi iogebiT – lig. collaterale tibiale et 
fibulare, kviristavis sakuTari – lig. patellae proprium, rkalo-

vani da iribi iogebiT – lig. popliteum arcuatum et obliquum.
(sur. 23). 

sur. 23. muxlis saxsari Articulatio Genus; marjvena, garedan (2/3).
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1. kani; 2. barZayis swori kunTi; 3. kviristavis iogi; 4. ganieri roki; 5. 

kviristavi; 6. kviristavis qveda abga; 7. kviristavis iogi; 8. gareTa 

meniski; 9. mcire wvivis Tavis iogi; 10. didi wvivi; 11. tyupi k.; 12. 

barZayis orTava kunTis myesi (gadaWrilia); 13. mcire wvivis gverdiTi 

iogi; 14. barZayis orTava k.; 15. barZayis Zvali.

saxsris RruSi moTavsebulia ori meniski (naxevrad 

mTvariseburi formis xrtilovani diski) gareTa da 

SigniTa ganivi – lig. transversum genvis da ori jvaredini 

iogi – lig. eruciatum aterius et posterius (wina da ukana).

kanWs xrian: barZayis orTava – m.  biceps femoris, 
naxevradmyesovani – m. semitendinosus, TiTistara – m. 
semimembranosus, Termis – m. santorius, xazi da kanWis tyupi 
kunTi – m.m. gracilis et gastrocnemius. Slian: barZayis oTxTava 

k. – m. guadriceps femoris. SigniT atrialebs: kanWis tyupi k. 

– m. gastrocnemius (lateraluri Tavi).  gareT atrialebs:

kanWis tyupi k. – m. gastrochemius (medialuri Tavi), TerZis 

da nazi k. - m.m. sartorius et gracilis.   

wvivTa saxsari – art. tibiofibularis Seqmnilia didi da mcire 

wvivis proqsimaluri boloebiT, kerZod didi wvivis 

sasaxsre zedapiriTa – facies anticularis fibularis da mcire 

wvivis TaviT – capitis fibulae, agebulebiT martivi, formiT

brtyeli (samRerZiania), sruldeba moZraoba: Zlier 

SezRuduli moZraoba, gamagrebulia mcire wvivis Tavis 

wina da ukana iogiT – lig. capitis fibulae anterius et posterius.

koW-wvivis saxsari – art. talocruralis Seqmnilia didi da 

mcire wvivis – malleolus medialis et lateralis, gojebi da koWis 

Zvlis WaRiT – trochlea tali, agebulebiT rTuli, formiT

WaRiseburi, sruldeba moZraoba: terfis moxra da gaSla 

(front. R.), gamagrebulia deltiseburi – lig. mediale
(medialur mxares) koW-mcire wvivis wina da ukana – lig. 
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talofibulare anterior et posterior da qusl-mcire wvivis iogiT –
lig. calcaneofibulare (lateralur mxares). 

terfs xris: kanWis samTava – m. triceps surae, didi wvivis 
ukana – m. tibialis posterior, TiTebis da ceris grZeli 

momxreli – m.m. flexor digitorum et hallucis longus, mcire wvivis 
grZeli da mokle kunTi – m.m. peronoeus longus et brevis. 
Slis: didi wvivis wina – m. tibialis anterior, TiTebisa da 

ceris grZeli gamSleli kunTi – m.m. extensor digitorum et 
hallucis longus. SigniT atrialebs: mcire wvivis grZeli da 

mokle kunTi – m.m. peronaeus longus et brevis. gareT 

atrialebs: didi wvivis wina da ukana kunTi – m.m. tibialis 
anterior et posterior. (sur. 24).

sur. 24. koW-wvivis da terfis saxsrebi Articulatio talocruralis et articulationes 

pedis; marjvena, medialuri zedapiri (1/1).

(saxsrebis mfaravi kunTebi, myesebi da iogebi medialur mxareze 

mocilebulia). 

1. TiTebis grZeli momxreli k.; 2. didi wvivis ukana k.; 3. mcire wvivis 

mokle k.; 4. ceris grZeli momxreli k.; 5. aqilevsis myesi; 6. quslis 

Zvlis borcvi; 7. quslis Zvali; 8. koW-quslis saxsari; 9. koWis 
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sabjeni; 10. qusl-kuburi saxsari; 11. TiTebis mokle momxreli k.; 12. 

kuburi Zvali; 13. terfTaSorisi saxsari; 14. winaterfis mexuTe Zvali; 

15. winaterfis pirveliZvali; 16. tefTaSorisi saxsari; 17. pirveli 

solisebri Zvali; 18. solebr-naviseburi saxsari; 19. navisebri Zvali; 

20. koW-navisebri saxsari; 21. abga; 22. koW-wvivis saxsari; 23. didi 

wvivi. 

terfis saxsrebSi – art. pedis ganixileba:

ukana terfis – art. tarsea
koWqveSa – art. subtalaris koWis da qusli, brtyelia, marti-

via, koW-quslis ZvalTaSua iogiT – lig. talocalcaneum 
interosseum, koW-quslis medialuri da lateraluri ioge-

biT – lig. talocalcanea mediale da laterale.

koW-qusl-naviseburi – art. talocalcaneonavicularis   dasaxele-

buli ZvlebiT, sferulia, rTulia, qusl-naviseburi 

plantaruli iogiT – lig. calcaneo – naviculare  plantare, koW-
naviseburi – lig. talonaviculare, koW-quslis ZvalTa Sua – lig. 
talocalconeum interosseum.

koW-naviseburi – art. talonavicularis koWis da naviseburi, sfe-
rulia, martivia

qusl-kuburi – art. calcanecuboidea   dasaxelebuli ZvlebiT, 

unagiraa, martivia, ukana ganivi saxsari anu Soparis 

saxsari – art. tarsi transversa → orkapi iogi – lig. bifuncatum; 

qusl-naviseburi plantaruli iogi – lig. calcaneonaviculare 
plantare, terfZiris grZeli da ganivi iogi – lig. plantare 
longum et transversum, qusl-kuburi terfzurgis iogi – lig. 
calcaneocuboideum dorsale.

solisebr-kubur-naviseburi – art. naviculare cuneformia dasaxe-

lebuli ZvlebiT, brtyelia, kombinirebulia, solisebr-

naviseburi da kubur-naviseburi dorsaluri iogi – ligg. 
cuneonavicularia et cubiodenaviculare dorsale, kubur-naviseburi da 
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solisebr kuburi plantaruli iogi – ligg cuneonavicularia et 
cuboideonaviculare plantaria

terfTaSorisi – art. tansometatarsea   ukana terfis ZvlebiT 

(sami soliseburi, kuburi) da winaterfis Zvlebis 

fuZeebiT, pirveli unagira – martivia, danarCeni 

brtyelia – rTulia, tarfTaSorisi dorsaluri da 

plantaruli iogebiT – ligg. tarsometatarsea dorsalia et plantaria, 
solisebr-wina terfis ZvalTaSua iogebi – ligg. 
cuneometatarsea interossea

wina terfis – art metatarsea
winaterfis ZvalTaSua – art. intermetatarsea winaterfis Zvle-

bis fuZeebiT, moZraoba SezRudulia, martivia, wina 

terfis dorsaluri da plantaruli iogebiT – ligg. 
metatarsea dorsalia et plantaria, wina terfis ZvalTaSua iogebiT 

– ligg. metatarsea interossea.

winaterf-falangTa – art. metatarsophalangeae  wina terfis 

Zvlebis TavebiT da pirveli falangebiT, sferulia, 

martivia, gverdiTi iogebiT – ligg. collateralia, terfZiris –
ligg. plantaria. 

falangTaSorisi – art interphalangea pedis    
mezobeli falangebiT, WaRiseburia, martivia, gverdiTi 

iogebiT – ligg. collateralia, terfZiris – ligg. plantaria.

terfis TiTebs moxris: TiTebis grZeli da mokle 

momxreli – m.m. flexor digitorum longus et brevis; ceris  mokle 

da grZeli momxreli – m.m. flexor hallucis longus et brevis; nekis 
mokle momxreli – m. flexor digiti quinti; cerisa da nekis 

ganmzidveli – m.m. adductor hallucis et quinti; ceris 

momzidveli – m. abductor hallucis; terfZiris kvadratuli –
m. quadratus plantaris; ZvalTaSoris dorzaluri da 

terfZiris – m.m. interossei dorsales et plantaris. gaSlis: 
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TiTebisa da ceris mokle gamSleli – m.m. extensor digitorum 
et hallucis brevis; mozidaven: ceris momzidveli – m. adductor 
hallusic; nekis pirispir damyenebeli – m. opponeus digiti quinti. 
ganzidaven: cerisa da nekis ganmzidvelebi – m.m. abductor 
hallucis et quinti.  

SeniSvna: suraTebi aRebulia М.Ф. Иваницкий-dan
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