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Sesavali

sicocxlis erT-erTi umTavresi forma aris 

moZraoba. adamianis sxeulis, rogorc erTiani biolo-

giuri (kinematikuri) sistemis moZraobas uzrunvelyofs 

sayrden-mamoZravebeli aparati. 

sayrden-mamoZravebeli aparatis Semqmneli sistemebis 

cal-calke Seswavla nakarnaxevia praqtikuli da meTo-

duri aucileblobiT, magram Sedegad unda Seiqmnas 

warmodgena (codna) moZraobis organoebis erTian siste-

maze, sadac yoveli organo yalibdeba da funqcionirebs 

erTmaneTTan ganuwyvetel kavSirSi da urTierT zemoq-

medebis qveS; kerZod ConCxi – sceleton, anu Zvlovani 

sistema (calkeuli Zvlebi erTmaneTTan garkveuli fun-

qciuri TanamimdevrobiT dakavSirebuli, ZvalTa Seer-

Tebis sxvadasxva, mocemuli rgolis dinamikisaTvis, 

saWiro formiT) gvevlineba sxeulisa da misi Semqmneli 

calkeuli organoebis sayrdenad da damcvelad, xolo 

kunTebs moZraobaSi mohyavT mTeli sistema da xdeba 

sxeulisa da misi nawilebis sivrceSi adgilmonacvleoba, 

sruldeba urTulesi meqanikuri procesebi, anu xorciel-

deba moZraoba. e.i. moZraoba mTlianad sxeulisa da misi 

calkeuli rgolebis sivrceSi mdebareobisa da adgil-

monacvleobis procesia, romelsac axorcielebs sayrden-

mamoZravebeli aparati, uzrunvelyofs nivTierebaTa 

cvlis aparatic, xolo aregulirebs neiro-humoraluri 

aparati.

moZraobas, rogorc samoZrao aparatis funqcio-

nirebis Sedegis, gaanalizeba, meqanikis kanonebis pozi-
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ciidan, saSualebas mogvcems ukeT gavacnobieroT samoZ-

rao aparatis agebulebis Taviseburebani da SevimecnoT 

moZraobis mniSvneloba sicocxlis myofobis (arsebobis) 

procesSi. 

arCeven sxeulisa da misi calkeuli rgolebis 

moZraobis or ZiriTad saxes: lokomociursa da brunviTs. 

orive SemTxvevaSi xdeba mTlianad somis da misi Sem-

qmneli calkeuli nawilebis gadaadgileba sivrceSi; moZ-

raobis lokomociuri tipis SemTxvevaSi, sxeulis yvela 

wertili, sivrceSi erTmaneTis paralelur swor xazebze 

moZraobs. moZraobis brunviTi tipis Sesrulebisas sxeu-

lis yvela wertili Semoxazavs rkals brunvis RerZis 

garSemo (brunvis RerZi SeiZleba iyos stacionaluri, 

mag: sportuli xarixa, an Tavisufali, mag: `salto, 

`pirueti~). 

moZraobis am ori ZiriTadi jgufis SigniT kidev 

ganirCeva: 1. martivi moZraoba – sxeuli calkeuli 

nawilebis moZraoba erT saxsarSi; 2. rTuli moZraoba –

sxeulis kinetikuri jaWvis, mag: zeda kiduris Tavisufal 

nawilSi – pars libera, ramdenime saxsarSi, ramdenime RerZis 

garSemo erTdroulad Sesrulebuli moZraoba; 3. simet-

riuli moZraoba – moZraoba, romlis drosac sxeulis 

marjvena da marcxena naxevrebi erTdroulad an 

monacvleobiT asruleben erTsa da imave moZraobas. mag: 

sirbili, xtoma (sur. 1, 2). 4. asimetriuli moZraoba, 

romlis drosac sxeulis marjvena da marcxena naxevrebi 

erTdroulad asruleben sxvadasxva moZraobas. mag: 

badros tyorcna, birTvis kvra. 5. cikluri moZraoba

warmoadgens erTi da igive TanamimdevrobiT, erTmaneTis 

miyolebiT ganmeorebadi, erTnairi moZraobebis 
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erTobliobas. 6. acikluri moZraoba aris erTi, rTuli, 

dasrulebuli aqti, romelic ar moicavs periodulad 

ganmeorebad samoZrao fazebs. 7. akvra _ aris moZraoba, 

romelTa drosac xdeba myari (siaruli, sirbili, xtoma) 

an wylis (curva, niCbosnoba) sayrdenidan sxeulis 

mocileba.

sur. 1. morbenalis sxeulis 
kunTebi winidan (rbenis 

dros);

sur. 2. mxtomelis sxeulis kunTebi 
winidan da gverdidan (sammagi xtomis –

meore xtomis dros);
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moZraobis klasifikacia

moZraobis klasifikacia xdeba:

 moZraobaSi monawile sxeulis nawilebis 

raodenobis mixedviT; 

 moZraobis procesSi sxeulis marjvena da marcxena 

naxevrebis monacvleobis mixedviT; 

 moZraobis procesSi samoZrao fazebis monac-

vleobis mixedviT; 

 sayrdeni akvriTi moZraobis dros konsistenciis 

mixedviT

moZraobaSi monawile sxeulis nawilebis raodenobis

mixedviT aris martivi da rTuli.

moZraobis procesSi sxeulis marjvena da marcxena 

naxevrebis monacvleobis mixedviT aris simetriuli da 

asimetriuli. 

moZraobis procesSi samoZrao fazebis monacvleobiT

mixedviT aris ciklurebi da aciklurebi.

moZraobis dros asakvreli sayrdenis konsistenciis

mixedviT aris myari sayrdeni da Txevadi (wylis) 

sayrdeni.

vidre  gadavalT moZraobis formebis cal-calke 

ganxilvaze, anu vidre daviwyebT dinamiuri morfologiis 

Seswavlas, gavixsenoT (sqemis doneze) moZraobis 

Semsrulebeli aparatis anatomiuri agebuleba. 
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sayrden-mamoZravebeli aparati

sayrden-mamoZravebeli aparati Sedgeba: 

 Zvlovani sistemisagan – ConCxi – sceleton;  
 ZvalTa SeerTebis sistemisagan –

articulationes; 
 ConCxis kunTebisagan – musculi sceleton. 

Zvlovani sistema – ConCxi – sceleton Sedgeba: 
 Tavis qala – ossa crani; 
 RerZula ConCxi – sceleton axiale; 
 kidurebis ConCxi – Sceleton membri.

ZvalTa SeerTebis sistema – articulationes Sedgeba: 
 qalas Zvlebis SeerTebani – articulariones 

cranii; 
 RerZula ConCxis ZvalTa SeerTebani –

articulationes sceleton axiale; 
 damatebiTi ConCxis ZvalTa SeerTebani –

articulationes sceleton appendiculare.
ConCxis kunTebi – musculi sceleton Sedgeba: 

 Tavis kunTebi – musculi capitis; 
 torsis – truncus kunTebi; 

 kidurebis kunTebi – musculi membri.

Tavis qala – ossa crani Sedgeba:

 tvinis qala – cranium cerebrale; 
 saxis qala – cranium viscenale.

RerZula ConCxi – sceleton axiale Sedgeba: 
 xerxemlis sveti – columna vertebralis; 
 gulmkerdis ConCxi – ossa thoracia.

kidurebis ConCxi – Sceleton membri Sedgeba: 
 zeda kiduris ConCxi – ossa membri 

superior; 
 qveda kiduris ConCxi – ossa membri 

inferior.
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RerZula ConCxis ZvalTa SeerTebani – articulationes sceleton 
axiale Sedgeba: 

 malaTa SeerTebani – articulationes 
vertebralis;    

 gulmkerdis SeerTebani – articulationes 
thoracis.

damatebiTi ConCxis ZvalTa SeerTebani – articulationes 
sceleton appendiculare Sedgeba: 

 zeda kiduris ConCxis SeerTebebi –
articulatoines sceleton membri superioris; 

 qveda kiduris ConCxis SeerTebebi –
articulatoines sceleton membri inferiori.

Tavis kunTebi – musculi capitis Sedgeba: 
 saxis qalas kunTebi – musculi facialis; 
 tvinis qalas kunTebi – musculi cranialis.

torsis – truncus kunTebi Sedgeba: 

 kisris kunTebi – musculi colli; 
 gulmkerdis kunTebi – musculi thoracalis; 
 muclis kunTebi – musculi abdominis; 
 zurgis kunTebi – musculi dorsi.

kidurebis kunTebi – musculi membri Sedgeba:  
 zeda kiduris kunTebi – musculi membri 

superioris; 
 qveda kiduris kunTebi – musculi membri  

inferioris.

1.1. ConCxis – Sceleton  nawilebia:

 RerZula ConCxi - Sceleton axiale;   
 kidurebis ConCxi - Sceleton membri;   
 Tavis qalas ConCxi - Ossa crani.
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ConCxis funqciebia: meqanikuri da biologiuri.

meqanikuri funqciebia: 

 sayrdeni;  

 mamoZravebeli (dinamikur berketuli).

biologiuri funqciebia: 

 nivTierebaTa cvlaSi monawileoba;  

 jirkvlovani funqcia /sisxlis formiani 

elementebis warmoqmna/.

1.2. Zvlis Semadgeneli elementebia:

 Zvlovani qsovili; 

 Zvlisazrdela – Periosteum; 

 Zvlis tvini - Medulla ossium; 

 sisxlZarRvebi da nervebi.

Zvlisazrdela - Periosteum Sedgeba:

 gareTa fibrozuli - stratum fibrosum da 

 SigniTa Zvlis warmomSobi - stratum cambiale
Srisagan.

Zvlis tvini - Medulla ossium orgvaria: wiTeli da yviTeli

Zvlis struqturuli  elementebia: 

 organuli nivTiereba – oseini (1/3 nawili); 

 araorganuli nivTierebebi – marilebi (2/3 nawili).
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1.3. Zvlebis klasifikacia formis mixedviT aris:

 lulasebri

 Rrublisebri Os spongiosum

 brtyeli

 Sereuli Os mixtum

lulasebri Sedgeba: 

grZeli Zvlebisagan:

 mxris - humerus, 

 winamxris - antebrachium, 

 barZayis - femoris, 

 wvivis - tibia
mokle Zvlebisagan:

 nebis - ossa metacarpalia

 winaterfis – ossa metatarsalia

Rrublisebri Os spongiosum Sedgeba:
grZeli Zvlebisagan:

 neknebi – os costae, 

 mkerdis Zvali – os sternum
mokle Zvlebisagan:

 malebi – vertebrae, 

 majis Zvlebi - ossa carpalia

brtyeli Sedgeba: 

 qalasarqvelis - ericranii, 

 beWis - scapula

 menjis Zvlebi - os coxae

Sereuli Os mixtum Sedgeba:

 qalas fuZis Zvlebi – ossa basis crani.
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1.4. RerZula ConCxi – sceleton axiale Sedgeba:

 xerxemlis sveti - columna vertebralis

 gulmkerdis ConCxi - ossa thoracis

xerxemlis sveti - culumna vertebralis warmodgenilia

malebiT:

 kisris - vertebrae cervicales – 7, 

 gulmkerdis - vertebrae thoracicae – 12, 

 welisa - vertebrae lumbales,  

 gavis - vertebrae sacrales 5-5,  

 kudusunis - vertebrae coccygeae 3-5 maliT.

gulmkerdis ConCxi - ossa thoracis warmodgenilia: 

 gulmkerdis - vertebrae thoracicae – 12 maliT, 

 12 wyvili nekniT – costae,  

 mkerdis ZvliT – os sternus.

1.5. tipiuri (gulmkerdis – vertebrae thoracicae me-7-8) 

malis nawilebia:

 sxeuli corpus

 rkali arcus

 xvreli forame

sxeuls corpus  aqvs sanekne fasetebi - fovea costalis. 
pirvels zemo mTliani da qvemo naxevari, meoredan 

mecxres CaTvliT ori naxevari, meaTes zemo naxevari, me-

11-12-es TiTo mTliani
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rkals arcus dakavSirebulia sxeulTan, misgan warizideba 

7 morCi: erTi wvetiani - processus spinosus, ori ganivi -

processus transversus (maTze arsebobs sanekne fasetebi me-11-

12-es garda), or-ori zemo da qvemo sasaxsre morCebi -

processus articularis superior et inferior.

xvreli foramen moTavsebulia sxeulsa da rkals Soris.

1.6. kisris – vertebrae cervicales (7 cali) malebis 

niSnebia:

 gayofili wvetiani morCi – processus spiosus

 xvrelebi – foramen nekn-ganiv morCebze - processus 
costa-transversarea

gansxvavebuli malebia

 pirveli – atlanti _ atlas (ara aqvs sxeuli da 

wvetiani morCi. aqvs lateraluri masebi - massa lateralis, 

wina da ukana rkali - arcus anterior et pposterior, ukana 

rkalze xerxemlis arteriis Rari - sulcus aorta vertebrae).

 meore – RerZiTi -  axis  (aqvs sxeulidan zemoT 

mimarTuli kbili – dens).

 meeqvse (aqvs kargad gamoxatuli saZile borcvi -

tubereulum caroticum). 

 meSvide – warziduli – prominens (wvetiani morCi aqvs 
mTliani da wagrZelebuli).
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1.7. welis – vertebrae lumbales (5 cali) malebis 

niSnebia

 sxeuli corpus  
masiuria, daxorklilia, yvelaze didia mexuTe.

 rkali arcus
tipiuri malis niSnebis garda xasiaTdeba or-ori 

damatebiTi morCiT – ori damatebiTi - processus 

accessorius da ori dvriliseburi - processus mastoideus. 
Tavsdebian zemo sasaxsre morCis mwvervalze da mis 

ZirSi.

 xvreli foramen
kisris malis xvrelis msgavsad samkuTxa formisaa.

1.8. gavis Zvals – os sacrum (Seqmnilia 5 malis 

SezrdiT) gaaCnia:

 fuZe basis

 mwvervali apex  

 menjis zedapiri facies pelvina

 zurgis zedapiri facies dorsalis

 gverdiTi nawilebi pars lateralis

 fuZe basis

fuZeze aris zemo sasaxsre morCebi - procesus art. superior, 

koncxi – promontorium

 mwvervali apex  
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mwvervalze aris rqebi - cornu, gavis naprali - hiatus 
sacralis

 menjis zedapiri facies pelvina
Sedrekili da gluvia, aqvs 4 wyvili menjiskena 

xvreli -foramina sacralia pelvina, ganivi xazebi - linea 
transversus

 zurgis zedapiri facies dorsalis

gamodrekili da xorkliania. aqvs 5 qedi - crista: Sua 

mediana (kentia), Suamdebare -intermedia da lateraluri 

-lateralis (or-oria).

 gverdiTi nawilebi pars lateralis
gverdiT nawilebze aris yurisebri sasaxsre 

zedapirebi - facies auricularis, gavis xorkli - tuberosita

mamakacis gavis Zvali maRali da viwroa, dedakacisa ki 

dabali da ganieri.

1.9. nekns _ costae gaaCnia (12 wyvilia)

 ukana bolo (saxerxemle) - extremita posterior corpus

(ukana boloze aqvs: Tavi coput, Tavis qedi - crista capitis, 

yeli - collum, borcvi - tuberculum, kuTxi – angulus).

 sxeuli - corp

(sxeulze varCevT: zemo da qvemo kides - margo superior et 

inferior, gareTa da SigniTa zedapirs - facies interna et 

externa, qvemo kideze Rars - sulcus costae).

 wina bolo (samkerde) - extremita anterior

(xrtilovania).
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pirvel neknze gansxvavebiT sxva neknisa, aRiniSneba 

laviwqveSa arteriis ori Rari – sulcus a.subclaviae da 

laviwqveSa venis Rari – sulcus v.subclaviae. maT Soris 

wina kibiseburi kunTis borcvi – tuberculum m.scaleni 

anterionis.

varCevT

 namdvil - costae veroe

(zemo Svidi wyvilia (mkerdis Zvals uerTdebian 

damoukideblad)

 cru - costae suriae
(me-8, 9, 10 wyvilia (isini jer erTimeores 

ukavSirdebian, qmnian xrtilovan rkals da Semdeg 

uerTdebian mkerdis Zvals)).

 meryev neknebs - costae fluctuates

(me-11, 12 wyvilia, isini wina boloebiT ver aRweven 

mkerdis Zvlamde)

1.10. mkerdis Zvals - os sternum gaaCnia

 tari - manubrium
(romelsac aqvs sauRle, laviwis da pirveli neknis 

naWdeviT -incisura jugalaris, clavicularis, costales).

 sxeuli - corpus

(sxeuls aqvs wina da ukana zedapirebi - facies anterior et 

posterior da kideebze aqvs sanekne naWdevebi – incisura 

costales.).

 maxviliseburi morCi - processus xiphoideus

(SeiZleba iyos wawvetebuli, gayofili da sxva).
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tarisa da sxeulis SeerTebis adgilze Seiqmneba mkerdis 

kuTxe - (ludovikos kuTxe) – angulus sterni.

1.11. zemo kiduris - membri superior ConCxis nawilebia 

 sartyeli – cingulum membri superior

 Tavisufali nawili - pars libera.

 sartyeli – cingulum membri superior

(sartyelSi Sedis beWis – os scapula da laviwis 

Zvali – os clavicula).

 Tavisufali nawili - pars libera. iyofa sam nawilad: 

mxari, winamxari, mtevani.

 mxari – brachium Sedis mxris Zvali - os
humerus).

 winamxari antibrachium Sedis sxivis Zvali - os 

radius da idayvis Zvali - os ulna.

 mtevani manus iyofa: majis Zvlebi - ossa carpi

8, nebis Zvlebi - ossa metacarpalia 5 da TiTebis 

falangebi – ossa digitorum manus 14.

1.12. zemo kiduris sartylis - cingulum membri 

superioris Zvlebia:

 beWis Zvali – os scapula – brtyeli Zvalia.

 laviwis Zvali _ os clavicula – lulisebri Zvalia.
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 beWis Zvali – os scapula – brtyeli Zvalia.

samkuTxa formisaa. aqvs zemo, qvemo da gareTA 

(lateraluri) kuTxe - angulus superior, inferior, lateralis: 

saxerxele (medialuri), zemo, saiRlie kide - margines 

superior, medialis, lateralis. sanekne da zurgis zedapiri -

facies costalis et dorsalis. zurgis zedapirze qedi - spina, 

qedzeviTa da qedqveviTa fosoebi - fossa supraspinata et 

infraspinata. sanekne zedapirze kunTovani xazebi – linea 

muscularis da beWqveSa foso – fossa subscapula, 

lateralur kuTxesTan sasaxsre CaRrmaveba - cavitas 

glenoidalis, niskartiseburi da samxre morCi - processus 
coracoideus et acromionalis.

 laviwis Zvali _ os clavicula – lulisebri Zvalia.

(liTinuri aso S-s formisaa. aqvs: samxre da samkerde 

bolo - extremitas acromionalis et sternalis, sxeuli - corpus, 

wina da ukana kide - margines anterior et posterior, zemo da 

qvemo zedapiri - facies superior et inferior).

1.13. mxris Zvals – os humerus aqvs

 zemo (proqsimaluri) epifizi 

 sxeuli (diafizi) 

 qvemo (distaluri) epifizi 

 zemo (proqsimaluri) epifizi 

romelzedac aris: Tavi - caput, anatomiuri yeli -

collum anatomicum, didi da mcire borcvi - tuberculum 

minus et majus, didi da mcire borcvis qedi - crista 

tuberculum majoris et minoris. qirurgiuli yeli - collum 

chirurgicum, borcvTaSua Rari - sulcus intertubercularis.
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 sxeuli (diafizi) 

romelzedac aris: deltiseburi xorkli - tuberositas 

deltoidea, sxivis nervis Rari - sulcus nervi radialis.

 qvemo (distaluri) epifizi 

romelzedac aris: medialuri da lateraluri 

zedaroki - epicondylus medialis et lateralis, roki - condylus, 
rokze-SeburTuli SemaRleba anu mcire Tavi -

capitulum, WaRi - trochlea, wina zedapirze sxivis foso -

fossa radialis, gvirgvinis foso – fossa coronoidea, idayvis 

foso (ukana zedapirze) - fossa olecrani) .

1.14. winamxris Zvlebia – ossa antibrachium

 idayvis Zvali – os ulna

 sxivis Zvali – os radius

 idayvis Zvali – os ulna
idayvis Zvals aqvs: proqsimaluri epifizi, 

diafizi da distaluri epifizi.

 proqsimalur epifizze aris

idayvis morCi - olecranon da gvirgvinisebri 

morCi - processus coronoideus, WaRisebri naWdevi -
incisure trochlearis.

 diafizze aris

kideebi - margines anterior, posterior et interiossus, 

zedapirebi - facies anterior, posterior et medialis, 

supinatori kunTis qedi  -crista m. supinator
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 distalur epifizze aris

Tavi - caput. sadgisiseburi morCi - processus 

styloideus

 sxivis Zvali – os radius
sxivis Zvals aqvs: proqsimaluri epifizi, 

diafizi da distaluri epifizi.

 proqsimalur epifizze aris:

Tavi - caput, Tavis foso -fossa capitis, 
sabrunveli  sxiviseuli sasaxsre zedapiri -

facies circumferentia articularis, yeli - colum, xorkli 

– tuberositas

 diafizze aris:

kideebi - margines interosseus posterior anterior, 

(ZvalTa) da zedapirebi - facies anterior, posterior.

 distalur epifizze aris:

majis sasaxsre zedapiri -facies articularis carpea

idayvis naWdevi - incisura ulnaris, sadgiseburi morCi 

- prcessus styloideus.

1.15. mtevnis - manus nawilebia

mtevnis nawilebia: maja, nebi, TiTebis falangebi.

 maja _ carpi
warmodgenilia  or rigad ganlagebuli 8 ZvliT. zemo 

(proqsimalur) rigSia: naviseburi - scaphoideum, 

mTvariseburi - lunatum, samwaxnaga - triquetrum da 

cercviseburi - pisiforme. qvemo (distalur) rigSia: 
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trapeciuli - trapezium, trapecoiduli - trapezoideum, 

Tavdida - capitatum da kaviani - hamatum

 nebi _ metaccarpalia
warmodgenilia xuTi mokle lulisebri ZvliT

 TiTebi – digitorium manus
yovel TiTSi sam-sami falangia (proqsimaluri Sua da 

distaluri), xolo cerSi oria (aklia Sua falangi).

1.16. qvemo kiduris – membri inferioris ConCxis 

nawilebia:

sartyeli da Tavisufali nawili

 sartyelSi - cingulum Sedis menjis Zvali os coxsae.
(ori menjis Zvali _ marjvena da marcxena da

gavisa da kudusunis Zvlebi qmnian menjis 

Rrus cavium pelvina).

 Tavisufali nawili – pars libera iyofa: barZayi, kanWi 

da terfi.

 barZaySi Sedis - femor

barZayis Zvali – os femoris.

 kanWSis Sedis - crus

didi wvivi – os tibia da mcire wvivis –

os fibula Zvali. 

 terfi iyofa - pes

o ukana terfi - ossa tarsus

o winaterfi – ossa metatorsus. 

o TiTebis falangebi - ossa digiti

pedis. 
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1.17. menjis – os coxae Zvali Seqmnilia:

 TeZos – os ilium

 sajdomi – os ischii 

 boqvenis ZvliT – os pubis 

 TeZos – os ilium

(gaaCnia: sxeuli - corpus da frTa - ola ossia ilii. frTaze 

SigniTa da gareTa zedapiri - facies externa et interna, 

maTi gamyofi qedi - crista iliaca or-ori wina da ukana  

(zemo da qvemo) wvetebi - spina iliaca anterior et posterior 

superior et inferior, SigniTa da gareTa bageebi labia - externa 

et interna, Suamdebare xazi - linea intermedia, rkalovani 

xazi - linea arcuata, yuriseburi sasaxsre zedapiri - facies 

auricularis, TeZos foso - fosa iliaca, dundulovani xazebi -

linea glutea anterior, posterior et inferior).

 sajdomi – os ischii 

(gaaCnia: sxeuli - corpus da toti - ramus. sajdomi 

borcvi (kukuxo) - tuber ischiadicum, sajdomi wveti - spina

ischiadicca, didi da mcire sajdom amonaWdevi - incusura

ischiadica major et miron).

 boqvenis ZvliT – os pubis 

(gaaCnia: sxeuli - corpus zemo da qvemo totebi - rami

inferior et superior, boqvenis simfizis zedapiri - facies 

symphysialis, damxuravi Rari - sulcus obturatorius, qedi -

crista pubis, borcvi - tuberculum pubicum).

TeZos, sajdomi da boqvenis Zvlebis sxeulebis 

SeZvalebiT Seiqmneba tabuxis bude – acetabulum, xolo 

sajdomis da boqvenis Zvlebis sxeulebis da totebis 

SeZvalebiT iqmneba damxuravi xvreli _ foramen obturatorius.
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1.18. barZayis – os femori Zvlis nawilebia:

 zemo (proqsimaluri epifizi), 
 sxeuli (diafizi) da 
 qvemo (distaluri epifizi).

 zemo (proqsimaluri) epifizs
gaaCnia: Tavi - caput, Tavis foso - facies 
articularis, sasaxsre zedapiri - facies articularis, 
yeli - collum.

 sxeuls (diafizi) 
gaaCnia: didi da mcire cibruti - trochanten
major et minor, cibrutTaSorisi qedi - crista
intertrochanterica, cibrutSorisi xazi - linea
intertrochanterica, cibrutis foso - fossa
trochanterica, sadundule xorkli - tuberosita 
glutea, xorkliani xazi - linea aspera. darTulia
lateraluri da medialuri bageebiT - labium 
lateralis et medialis

 qvemo (distaluri) epifizs
gaaCnia: rokebi - condylus laeralis et medialis, 
zedarokebi - epicondylus lateralis et medialis, 
rokTaSua naWdevi - incisura intercondylaris, 
muxlqveSa zedapiri - facies poplitea, 
kviristavis sasaxsre zedapiri - facies patelaris

1.19. kanWis Zvlebia – ossa crus:

 didi wvivis Zvali, 

 mcire wvivis Zvali.
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 didi wvivis Zvali – os tibia
aqvs zemo (proqsimaluri) epifizi, sxeuli 
(diafizi), qvemo (distaluri) epifizi.
 zemo (proqsimaluri) epifizze aris: 

medialuri da lateraluri roki -
condylis, medialis et lateralis, rokTaSua 
SemaRleba -eminentia intercondylis, mcire 
wvivis sasaxsre zedapiri - facies
anticularis fibularis, borcvi - tuberculum. 

 sxeuls (diafizi) aqvs: kidebi - margines
medialis, anterior, interosseus, zedapirebi -
facies posterior, medialis, lateralis

 qvemo (distaluri) epifizze aris:
qveda sasaxsre zedapiri - facies
articularis inferior, medialuri goji -
malleolus medialis, mcire wvivis 
amonaWdevi - incisura fibularis.

 mcire wvivis Zvali - os fibula
aqvs zemo (proqsimaluri) epifizi, sxeuli 
(diafizi), qvemo (distaluri) epifizi.
 zemo (proqsimaluri) epifizze aris:

Tavi - caput, Tavis mwvervali apec capitis
 sxeuls (diafizi) aqvs: kidebi margines

medialis, anterior, interosseus, zedapirebi 
facies posterior, medialis, lateralis

 qvemo (distaluri) epifizze aris:
koWis sasaxsre zedapiri facies anricularis
talus, lateraluri goji malleolus
lateralis, lateraluri gojis foso fossa 
malleoli lateralis.
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1.20. terfis – pes nawilebia:

 ukana terfi, 
 wina terfi, 
 TiTebis falangebi

 ukana terfi – ossa tarsi
warmodgenilia: koWis - talus, quslis - calcaneus, 
kuburi cuboideum, naviseburi - naviculare, medialuri, 
Suamdebare da lateraluri, soliseburi -
cuniformia mediale, inermedium, lateralis, ZvliT).

 wina terfi - ossa metatarsalia  
warmodgenilia: xuTi mokle lulisebri ZvliT.

 TiTebi – digiti pedis
yovel TiTSi sam-sami falangia, cerSi ki oria 
(aklia Sua falangi).

terfs aqvs sami: gareTa da SigniTa gaswvrivi, da ganivi 
TaRi - fornicis exterior, interior et longitudinalis. maTgan pirveli 
sayrdeni daniSnulebisaa, danarCen ors ki gaaCnia 
resoruli (amortizaciis) funqcia.

1.21. qala - cranii iyofa:

 tvinis qalad, 

 saxis qalad.

 tvinis qalaSi Sedis – cranium cerebrale: 
kenti Zvlebi:

 Sublis – os frontale, 
 kefis - os occipitale, 
 soliseburi  - os spenoidale, 
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 cxavis Zvali - os etmoidale
wyvili Zvlebi:

 Txemis - parietale, 
 safeTqlis – temporale

 saxis qalaSi Sedis – cranium viscerale
kenti Zvlebi

 qvedaybis - os mandibula, 
 enisqveSa - os hijoideum, 
 saxnisi - os vomer. 

wyvili Zvlebi

 zedaybis - os maxilla, 
 yvrimalis - os zygomaticum, 
 sacremle - os lacrimale, 
 sasis  - os palatinum, 
 cxviris - os nasale, 
 cxviris qvemo niJara - os concha

nosalis inferior, 
 sasmeni Zvlebi - os ossicula auditus, 

(CaquCi  - os malleus, grdemli - os
incus, uzangi - os stapes)

Sublis, soliseburi, cxavis, safeTqlisa da zedaybis 
Zvlebi Seicaven Rruebs (wiaRebs -sinus) da maT haerovan 
Zvlebs uwodeben.

1.22. kefis Zvals - os occipitale aqvs

 ZiriTadi nawili – pars basilaris 
 ori gverdiTi nawili – pars lateralis
 qicvi – squama

aRniSnul nawilebs Soris Tavsdeba kefis didi xvreli –
foramen magnum, romliTac zurgis tvini ukavSirdeba 
Tavis tvins.



26

1.23. Sublis Zvals – os frontale aqvs

 qicvi – squama
 Tvalbudis nawilebi – pars orbitalis
 cxviris nawili – pars nasalis

Zvlis sisqeSi, zemoxsenebul ZiriTad nawilebs Soris 
Tavsdeba Sublis wiaRi - sinus frontalis

1.24. safeTqlis Zvlis - os temporale nawilebia:

 kldovani – pars petrosa
 dafis – pars tympanica
 qicvi – pars squamosa

zemoT aRwerili ZiriTadi nawilebi mdebareoben gareTa sasmeni 
xvrelis irgvliv. kldovan nawilSi Tavsdeba Sua da SigniTA 
yuris warmonaqmnebi. saZile da saxis nervis arxi. dvrilisebur 
morCSi aRiniSneba haerovani sivrceebi. piramida qicvisagan 
gamoyofilia Txemis naWdeviT - incisura parietalis, satvine 
zedapiridan qicv-kldovani napraliT - fissura etrosquamosa, dafis 
nawilisagan daf-kldovani napraliT - fissura petrotimpanica, dafis 
nawili qicvis nawilisagan gamoyofilia daf-qicvis napraliT -
fissura tympanosquamosa, xolo dvriliseburi morCisgan daf-
dvrilis napraliT - fissura tympanomastoidea, safeTqlis Zvlis 
arxebi da milakebia: saZile arxi – canalis caroticus, saxis nervis 
arxi – canalis n. facialis, dafis simis milaki – canaliculus chordae
timpani, daf-saZile milakebi - canaliculus carodicotympanici, dafis 
milaki – canaliculus tympanieus, dvriliseburi milaki – canaliculus 
mastoideus, kunT-lulis arxi – canalis musculotubarius, dafis Rru -
cavum tympani. 
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1.25. solisebr Zvals – os sphenoidale aqvs

 sxeuli – corpus
 didi frTebi – ala major
 mcire frTebi – ala minor
 frTiseburi morCebi – procesus pterygoideus

qalas fuZeSi centraluri mdebareoba ukavia. 
ukavSirdeba qalas Zvlebis umetesobas, miekuTvneba 
haerovan Zvlebs.

1.26. zedaybis Zvals – os maxilla aqvs

 sxeuli - corpus
 morCebi - procesus
 kbil-budeebi - alveoli dantalis

miekuTvneba haerovan Zvlebs, monawileobs Tvalbudis, 
piris da cxviris Rrus kedlebis SeqmnaSi. 

1.27. qvedaybis Zvals - os mandibula aqvs

 sxeuli - corpus
 ori toti – rami (marjvena da marcxena) 

toti iyofa or morCad: wina gvirgvinovani - processus
coronoideus da ukana sasaxsre (rokiseburi) -porocessus
articularis (condularis) am ukanasknelze aRiniSneba Tavi - caput, 
yeli - colum, frTiseburi Rrmuli - forea pteygoidea, 
qvedaybis naWdevi - incisura madibulae. 
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1.28. sasis Zvali – os palatinum Sedgeba:

 perpendikularuli firfita – lamina perpendicularis
 horizontaluri firfita – lamina horisontalis
 hiramiduli morCi – processus pyramidalis

1.29. cxviris qvemo niJara – concha nasalis inferior  

Sedgeba: 

 sacremle morCi – processus lacrimalis
 zeda ybis morCi – processus maxillaris
 cxavis morCi – processus ethmoidalis.

1.30. yvrimalis Zvals – os zygomaticum aqvs:

 safeTqlis morCi – processus temporalis, 
 Sublis morCi – processus frontalis, 
 zedaybis morCi – processus maxilaris
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ZvalTa SeerTebani

2.1. ZvalTa SeerTebis – articulationes (junturae ossium)

saxeebia 

 ganuwyveteli – synarthrosis
 saxsarmagvari simfizi – symphysis
 wyvetili, anu saxsari, sinovialuri SeerTebani –

articulationes synoviales

 ganuwyveteli – synarthrosis xorcieldeba: 

iogebiTa da apkebiT sindesmozi – syndesmosis
sindesmozis magaliTebia: 
nebismieri saxsris iogebi 
yiflibandebi droebiTi – fonticuli cranit da mudmivi –
membri permanens
nakerebi – suturae: 
1. dakbiluli – sut. senata. 
2. brtyeli – sut. plana.
3. qicviseburi – sut. squamosa.
4. CaWdeuloba - gomphosis

xrtilovani CanafeniT sinxondrozi – synchondrosis
sinzondrozis magaliTia: malTaSorisi 
xrtili – fibrocartilago interver tebralis

Zvlovani qsoviliT sinostozi – synostosis
gavis malebs Soris arsebuli xrtilovani 
diskebis gaZvalebis Sedegad erTi mTliani 
Zvlis miReba

kunTebiT sinsarkozi - synsarcosis
beWis Zvlis dakavSireba xerxemalTan.



30

 saxsarmagvari simfizi – symphysis xorcieldeba: 

mezobel Zvlebs Soris Tavsdeba xrtilovani Canafeni, 
romlis sisqeSi aRiniSneba naprali (sivrce), mag. boqvenis 
ZvalTa simfizi

 wyvetili, anu saxsari, sinovialuri SeerTebani –

articulationes synoviales

iqmneba: 
1. ori an meti Zvali, 
2. hialinuri xrtiliT – cantilago, dafaruli 
sasaxsre zedapirebi – facies articularis, 
3. sasaxsre CanTa – capsula articularis, 
4. sasaxsre Rru – cavum articularae, 
5. saxsarSiga anu sinovialuri siTxe – synovia, 
6. kongruentuloba, 
7. uaryofiTi wneva – sasaxsre CanTis SigniT. 

2.2. saxsari agebulebis mixedviT aris: 

martivi, rTuli da kombinirebuli

 martivi saxsari – art. simplex
iqmneba ori Zvlis SesaxsrebiT 
mag: mxris saxsari – art. humeri

 rTuli saxsari – art composita
iqmneba orze meti Zvlis Sesaxsrebis 
mag: sxiv-majis saxsari – art. radiocarpea

 kombinirebuli saxsari aris – art. combinatae
rodesac ori Zvali qmnis or an met saxsars, 
anatomiurad gancalkevebuls, magram maTi 
moZraoba xorcieldeba erTdroulad.
mag: atlant-kefis saxsari – art. atlanto-occipitalis
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2.3. saxsrebi geometriuli formis mixedviT aris: 

sferuli, kakliseburi, brtyeli (3-RerZiani, anu 

mravalRerZiani); 

elifsoiduri unagira (2-RerZiani); 

cilindruli, WaRiseburi, burRiseburi, mbrunveli 

(erTRerZiani).

magaliTebia:

 sferuli
mag: mxris saxsari – art. humeri

 kakliseburi
mag: menj-barZayis saxsari – art. 
coxae

 brtyeli
mag: gava-TeZos saxsari – art. 
sacroiliaca

 elifsoiduri
sxiv-majis saxsari – art. radiocarpea

 unagiraa
maja-nebis saxsari – art. 
carpometacarpea

 cilindruli 
atlant-RerZis saxsari – art. 
atlantoixialis

 WaRiseburi
idayvis saxsari – art. cubiti

 burRiseburi
koW-wvivis saxsari – art. talocnuralis

 mbrunveli
sxiv-idayvis saxsari – art. 
radioulnaris
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2.4. samoZrao RerZebi da maT irgvliv moZraobebi

samoZrao RerZebi aris:

 frontaluri RerZi
(Sublis paraleluri – gaivlis marjvnidan 
marcxniv an piriqiT).
sruldeba moZraoba: moxra da gaSla 
frontalur sibrtyeSi

 sagitaluri RerZi 
(isris mimarTulebis – gaivlis winidan ukan 
an piriqiT).
sruldeba moZraoba: ganzidva da mozidva 
sagitalur sibrtyeSi

 vertikaluri RerZi
(gaivlis zemodan qvemoT an piqiriT).
sruldeba moZraoba: brunva (SigniT da gareT 
triali) vertikalur sibrtyeSi

 frontalur sibrtyeSi frontaluri RerZis 
garSemo SeiZleba

moxra da gaSla 

 sagitalur sibrtyeSi sagitaluri RerZis garSemo 
SeiZleba

ganzidva da mozidva 

 vertikaluri sibrtyeSi vertikaluri RerZis 
garSemo SeiZleba

brunva (SigniT da gareT triali)
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2.5. saxsrebis dasaxeleba midamoebis mixedviT:

torsis da Tavis, zemo kidurebis, qvemo kidurebis.

 torsisa truncum da Tavis cranii saxsrebi aris
 altant-kefis – ant. atlantooccipitales.
 atlant-RerZis – ant. atlantoaxialis.
 malTaSorisi – art. intervertebrales. 
 nekn-malis – art. cosovertebrales. 
 nekn-Tavis – art. capituli costae.
 nekn-ganivi – art. costotransversaria. 
 mkerd-neknis – art. sternocostales.
 qvedayba-saferTqlis – art. temporomandibularis.

 zemo kidurebis saxsrebi aris – art. membri superionis
 mkerd-laviwis – art. sternoclavicularis. 
 laviw-akromionis – art. acromioclavicularis. 
 mxris - art. humeri. 
 idayvis – art. cubiti. 
 sxiv-majis – art. radiocarpea. 
 majis ZvalTaSorisi ganivi – art. intercarpea.
 maja-nebis – art. carpometacarpeae. 
 neb-falangis – art. metacarpophalangeae. 
 falangTaSorisi – art. interphalangeae.  

 qvemo kidurebis saxsrebi aris – art. membri inferionis
 gava-TeZos – art. sacnoiliaca. 
 menj-barZayis – art. coxae. 
 muxlis – art. genus. 
 koW-wvivis – art. talocrunalis.
 ukana terfis ZvalTaSorisi – art metatarsea. 
 terfTaSorisi – art. tarsometatarseae. 
 winaterf-falangTaSorisi – art. 

metatansophalangeae.
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2.6. atlant-kefis saxsari – art. atlantoocipitales

 Seqmnilia: kefis Zvlis rokebiT –condylus occipitalis,  da 
atlantis lateraluri masebiT – massa lateralis

 agebulebiT: kombinirebulia

 formiT: rokiseburi or-RerZiania

 sruldeba 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 abrunebs: 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.



35

2.7. 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 aqisis zeda sasaxsre zedapirebiT – facies 
articularis superior (gverdiTi saxsrebi)

 agebulebiT: kombinirebulia

 formiT: cilindrulia, erTRerZiania (Sua saxsari); 
brtyeli, samRerZiani (gv. saxsrebi)

 sruldeba moZraoba: Tavis triali marjvniv an 
marcxniv (vertikaluri R.)

 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.  

2.8. malTaSorisi saxsari – art. intervertebralis

 Seqmnilia: zemoT mdebare malis qvemo da qvemoT 
mdebare malis zemo sasaxsre morCebiT – processus 
articularis superior da inferior

 agebulebiT: kombinirebulia

 formiT: kisris da gulmkerdis midamoSi brtyelia (3 
RerZiania) welis midamoSi cilindrulia (1 RerZiania)
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 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.m. longus colli et  capitis.

 gverdze gadaxrian: Tavisa da kisris grZeli k. - m.m. 
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 
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dakbiluli k. – m. scalenus anterior, zurgis gammarTveli 
k. m. erectors spinae.

2.9. nekn-malis saxsari – art. costovertebrae

 Seqmnilia: neknis TaviT – caput costae da malis sxeu-
liT – corpus vertebrae (neknis Tavis saxsari - art capitis 
costae), neknis borcviT – tuberculum costae da malis 
ganivi morCiT – procesus transverses ver. (neknganivi 
saxsari – art. costotransversaria)

 agebulebiT: kombinirebulia

 formiT: brtyeli _ sam RerZiania (I, XI, XII). 
unagira _ orRerZiania (II-dan X-s CaTvliT)

 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.

2.10. mkerd-neknis saxsari – art sternocostales

 Seqmnilia: mkerdis sanekne naWdevebiT – incisura costales
da neknebis samkerde boloebiT - extermita sternales (me-2-7 
neknis)

 agebulebiT: kombinirebulia

 formiT: cilindrulia erT RerZiania
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 sruldeba moZraoba: neknebis tokva (ryeva) mkerdis 
mimarT. (sunTqvis procesSi.

 gamagrebulia: mkerd-neknis saxsarSida - lig. sternocostale 
intraarticulare da sxivebrivi iogebiT – lig. sternocostale 
nadiata. 

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.  

2.11. qvedayba-safeTqlis saxsari – art. 

temporomandibularis

 Seqmnilia: qvedaybis Zvlis TaviT – caput madibulae da 
safeTqlis Zvlis qvedaybis Zvlis fosoTi – fossa 
mandibularis.

 agebulebiT: kombinirebulia

 formiT: rokiseburi, orRerZiania
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 sruldeba moZraoba: qvedaybis daweva da aweva 
(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. 

 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

 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

2.12. mkerd-laviwis saxsari – art. sternoclavicularis

 Seqmnilia: mkerdis taris laviwis naWdeviT - incisura 
clavicularis da laviwis samkerde boloTi – extermitas 
sternalis.

 agebulebiT: laviw-akromionis saxsari erTad ganixi-
leba rogorc kombinirebuli saxsari.

 formiT: sferulia, samRerZiania
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 sruldeba moZraoba: laviwis SigniT da gareT triali 
(frontaluri 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.

2.13. 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 kominirebuli sax.

 formiT: brtyelia, samRerZiania

 sruldeba moZraoba: yvela is moZraoba, rac swarmoebs 
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.
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 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 uganieresi k. – m. latissimus dorsi, 
rombiseburi didi da mcire k.k. – m.m. rhomboideus major 
et minor. 

2.14. mxris saxsari – art. humeri

 Seqmnilia: mxris Zvlis TaviT – caput humeri da beWis 
sasaxsre CaRrmavebiT – cavitas glenoidalis

 agebulebiT: martivia

 formiT: sferulia mravalRerZiani)

 sruldeba moZraoba: moxra da gaSla (front. R.), 
ganzidva da mozidva (sagit. R.), SigniT da gareT tri-
ali (vert. R.) agreTve wriuli triali samive RerZis 
gadakveTaze (cirkumduqcia)

 gamagrebulia: niskart-mxris iogiT lig. coracohumerale.

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. 
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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. 

2.15. idayvis saxsari – art. cubiti

 Seqmnilia: mxris - os humeri Zvlis distaluri boloTi 
da sxivisa - os radi da idayvis – os ulna proqsimaluri 
boloebiT.

 agebulebiT: rTulia

 formiT: WaRiseburia (erTRerZiania)

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

 gamagrebulia: sxivis da idayvis gverdiTi iogebiT lig. 
colaterale radieale et ulnare, sxivis beWdiseburi lig. annulare 
radi iogiT da iribi simiT chorda obligua

am saxsarSi erTi sasaxsre CanTis SigniT ganirCeva sami 

qvesaxsari:

mxar-sxivis, mxar-idayvis, sxiv-idayvis
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1. mxar-sxivis – art. humeroradialis
 Seqmnilia mxris SeburTuli SemaRlebiT 

eminentia capitale da sxivis Tavis fosoTi

forea capituli radi.
 agebulebiT martivia

 formiT sferulia (orRerZiania)

 SesaZlebelia winamxris moxra, gaSla 

(fr.R.) da sxivis triali SigniTa da 

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

2. mxar-idayvis – art. humeroulnaris
 Seqmnilia mxris WaRiT trochlea humeri da 

idayvis WaRiseburi naWdeviT incisura 
trochlearis

 agebulebiT martivia

 formiT WaRiseburia (erTRerZiania)

 SesaZlebelia winamxris moxra da gaSla 

(fr.R.)

3. sxiv-idayvis - art. radioulnaris
 Seqmnilia sxivis Tavis sabrunebeli 

zedapiriT circumferentia articularis da idayvis-

sxivis naWdeviT incisura radialis. 
 agebulebiT kombinirebulia

 formiT mbrunvelia (erTRerZiania)

 SesaZlebelia sxivis triali (idayvis R.) 

garSemo SigniT da gareT (pronacia, 

supinacia, verT. Rr.)
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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

2.16. sxiv-majis saxsari – art. radiocarpea

 Seqmnilia: sxivis Zvlis distaluri boloTi, samkuTxa 
xrtiliT – fibrocartilago triangularis da majis proqsimalu-
ri rigis sami ZvliT: naviseburi – os scaphoideum, 
mTvariseburi – os lunatum, samwaxnaga – os triquetrum 

 agebulebiT: rTulia

 formiT: 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. 
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 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. 

2.17. mtevnis saxsrebia – art. carpea

 majis ZvalTaSorisi ganivi – art intercarpea transversa

 maja-nebis – art carpometacarpeae

 neb-falangis – art metacarpophalangeae

 falangTaSorisi – art. interphalangeae

2.18. gava-TeZos saxsari – art. sacroiliaca

 Seqmnilia: gavisa da TeZos Zvlis yuriseburi 
zedapirebiT – facies auriculares os sacrum et os iliaca

 agebulebiT: martivia

 formiT: brtyelia (samRerZiania)

 sruldeba moZraoba: ryevebi (rbenis, xtomis, siarulis 
da dedakacebSi mSobiarobis dros).
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 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

2.19. 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. 

2.20. menj-barZayis saxsari – art. coxae

 Seqmnilia: menjis Zv-is tabuxis budiT – acetabulum da 
barZayis Zv-is TaviT – caput femoris

 agebulebiT: martivia

 formiT: kakliseburia (samRerZiania)

 sruldeba moZraoba: barZayis moxra da gaSla 
(front.R.) ganzidva da mozidva (sagit. R.) SigniT da 
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gareT triali (vert. R.) aseve wriuli triali samive 
RerZis gadakveTaze.

 gamagrebulia: TeZo-barZayis – lig. iliofemorale, boqven-bar-
Zayis – 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.  

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, TiTistara 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 
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.  
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2.21. muxlis saxsari – art. genus

 Seqmnilia: barZayis da didi wvivis Zv-is rokebiT –

condylus femoris et tibia da kvirisTaviT - palella

 agebulebiT: rTulia

 formiT WaR-mbrunvelia (erTRerZiania)

 SesaZlebelia: 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, rkalovani da iribi iogebiT – lig. 
popliteum arcuatum et obliquum.

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.   
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2.22. 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: martivia

 formiT: brtyeli (samRerZiania)

 sruldeba moZraoba: Zlier SezRuduli moZraoba

 gamagrebulia: mcire wvivis Tavis wina da ukana iogiT 
– lig. capitis fibulae anterius et posterius.

2.23. koW-wvivis saxsari – art. talocruralis

 Seqmnilia: didi da mcire wvivis – malleolus medialis et 
lateralis, gojebi da koWis Zvlis WaRiT – trochlea tali

 agebulebiT: rTulia

 formiT: WaRiseburi 

 sruldeba moZraoba: terfis moxra da gaSla (front. 
R.)

 gamagrebulia: deltiseburi – lig. mediale (medialur 
mxares) koW-mcire wvivis wina da ukana – lig. 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 
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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. 

2.24. terfis saxsrebSi – art. pedis ganixileba

 ukana terfis – art. tarsea

 wina terfis – art metatarsea

 falangTaSorisi – art interphalangea pedis
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ConCxis kunTebi 

3.1. ConCis kunTebis – musculi sceleton klasifikacia

 formis mixedviT aris grZeli, mokle, ganieri, 
irgvlivi.

 grZeli da mokle kunTebi aris: - longus
o TiTistara – m. membranocus
o erTfrTiani – m. unipennatus
o orfrTiani – m. bipennatus
o swori – m. rectus

 ganieri kunTebi aris:

o samkuTxa - m. trigoneus
o kvadratuli – m. quadratus
o rombiseburi - m. romboideus
o trapeciuli - m. trapezius

 irgvlivi kunTebi aris: - orbicularis

o damxuravi - m. orbituratorius
o momWeri – m. constructor

 mdebareobis mixedviT kunTi SeiZleba iyos:
 zedapiruli - m. superfacialis
 Rrma – m. profunalus
 medialuri
 lateraluri

 moqmedebis xasiaTis mixedviT kunTi SeiZleba 
iyos:

 momxreli - m. flexor
 gamSleli - extensor
 ganmzidveli - m. abductor
 momzidveli - m. adductor
 SigniT matrialebeli - m. pronator
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 gareT matrialebeli - m. supinator

 saxsrebze moqmedebis mixedviT kunTi SeiZleba 

iyos:

 erTsaxsriani
 orsaxsriani
 mravalsaxsriani

 ConCxis kunTis, rogorc organos Semadgeneli 

nawilebis (Tavi - caput, muceli  - venter, kudi -

cauda) mixedviT kunTi SeiZleba iyos:

 orTaviani – biceps; 
 samTaviani – triceps;
 oTxTaviani – quadriceps
 ormucela – biventer
 mravalmucela - polirenter

3.2. ConCxis kunTebi – musculi sceleton  midamoebis 

mixedviT iyofa:

Tavis kunTebi, torsis kunTebi, kidurebis kunTebi.

 Tavis kunTebi iyofa – musculi capitis

 saxis qalas kunTebi – musculi facialis

 tvinis qalas kunTebi – musculi cranialis

 torsis – truncus kunTebi iyofa:

 kisris kunTebi – musculi colli

 gulmkerdis kunTebi – musculi thoracalis

 muclis kunTebi – musculi abdominis
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 zurgis kunTebi – musculi dorsi

 kidurebis kunTebi iyofa: – musculi membri

 zeda kiduris kunTebi – musculi membri superioris

 qveda kiduris kunTebi – musculi membri  
inferioris

3.3. Tavis kunTebi – mm. capitis iyofa:

saxis qalasa da tvinis qalas kunTebad

 saxis qalas – mm. faciales kunTebi iyofa: mimikur 
kunTebad – mm. mimikalis da saReW kunTebad – mm. 
masseter.

 mimikuri kunTebi (yvela sxva danarCeni 
kunTebisagan gansxvavdeba imiT, rom 
iwyebian Zvlidan da umagrdebian kans) 
iyofa:

o Tvalis napralis kunTebi – mm.
oculi

o piris napralis kunTebi – mm. oris
o cxviris napralis kunTebi – mm.

nasi

 saReWi kunTebia
1. saReWi kunTi – m. masseter;
2. safeTqlis kunTi – m. 

temporalis; 
3. gareTa frTisebri kunTi – m. 

terigoideus lateralis; 
4. SigniTa frTisebri kunTi –

m. etrigoideus medialis.
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 tvinis qalas – mm. cranialis kunTebi iyofa:
 qalasarqvelis kunTebi – m. epicranii
 kefisqveSa jgufis kunTebi – m. 

suboccipitales

3.4. torsis – truncus kunTebi iyofa:

 kisris kunTebi – musculi colli

 gulmkerdis kunTebi – musculi thoracalis

 muclis kunTebi – musculi abdominis

 zurgis kunTebi – musculi dorsi

3.5. kisris kunTebi – mm. colli topografiuli 

mdebareobis mixedviT iyofa:

kisris zedapiruli Sris, kisris Rrma Sris da 

medialuri anu inis ZvalTan dakavSirebul kunTebad

 kisris zedapiruli Sris kunTebia
1. kisris kanqveSa kunTi – platysma;
2. mkerd-laviw-dvrilisebri kunTi – m. 

sternocleidomastoideus;

 kisris Rrma Sris kunTebia
1. wina kibisebri kunTi – m. scalenus anteriori; 
2. Sua kibisebri kunTi – m. scalenus medius; 
3. ukana kibisebri kunTi – m. scalenus posterior; 
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4. kisris grZeli kunTi – m. longus colli; 
5. kisris salmunis kunTi – m. splenius cervicis.  

 medialuri anu inis ZvalTan dakavSirebuli 
kunTebi iyofa: inis Zvlis zemo da inis Zvlis 
qvemo kunTebad.

 inis Zvlis zemoT ganlagebuli kunTebia
1. nikap-inis kunTi – m. geniohyoideus;
2. yba-inis kunTi – m. mylohyoideus; 
3. sadgis-inis kunTi – m. stylohyoideus; 
4. ormucela kunTi – m. digastricus; 

 inis Zvlis qvemoT ganlagebuli kunTebia
1. mkerd-inis kunTi – m. sternohyoideus; 
2. mkerd-farisebri kunTi – m. sterothyroideus; 
3. far-inis kunTi – m. thyreohyoideus; 
4. beW-inis kunTi – m. omohyoideus.

3.6. gulmkerdis kunTebi – musculi thoracis iyofa:

zedapiruli kunTebad, Rrma kunTebad da ZiriTadi 
sasunTqi kunTi - diafragma – diaphragma.

 zedapiruli kunTebi  – rolebis gulmkerds 
akavSirebs zemo kiduris sartyelTan da mxris 
ZvalTan

1. mkerdis didi kunTi – m. pectoralis major; 
2. mkerdis mcire kunTi – m. pectoralis minor; 
3. laviwqveSa kunTi – m. subclavius;
4. wina dakbiluli kunTi – m. serratus anterior; 
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 Rrma anu gulmkerdis sakuTari kunTebia
1. gareTa nekTaSua kunTebi – mm. intercostales 

externi; 
2. SigniTa nekTaSua kunTebi – mm. intercostales 

interni; 
3. gulmkerdis ganivi kunTi – m. transversus 

thoracis; 
4. nekqveSa kunTi – mm. subcostalis; 
5. neknebis amwevi kunTebi – mm. levantores costarum;

3.7. zurgis kunTebi – musculi dorsi – iyofa:

zedapirul da Rrma kunTebad

 zurgis zedapiruli kunTebia
1. trapeciuli kunTi – m. trapezius; 
2. zurgis uganieresi kunTi – m. latissimus 

dorsi;
3. didi rombiseburi kunTi – m. zhomboideus 

major;
4. mcire rombiseburi kunTi – m. zhomboideus 

minor;
5. beWis amwevi kunTi – m. levator scapulae; 
6. ukana zeda dakbiluli kunTi – m. serratus 

posterior superior; 
7. ukana qveda dakbiluli kunTi – m. serratus 

posterior inferior. 

 zurgis Rrma kunTebia
1. zurgis gammarTveli kunTi – m. erector 

spinae:
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a) TeZo-neknebis kunTi – m. 
iliocostalis; 
b) ugrZesi kunTi – m. longissimus; 
g) wvetiani kunTi – m. spinalis;

2. ganiv-wvetiani  kunTi – m. transversospinalis; 
3. naxevrad wvetiani kunTi – m. semispinalis; 
4. mravalwilovani kunTebi – m.m. multifidi; 
5. mbrunavi kunTebi – m.m. rotatores; 
6. wvetTaSua da ganiv morCTa kunTebi – m.m. 

intespinalis et m.m. intertrasversarii. 

3.8. muclis kunTebi – musculi abdominalis

topografiuli ganlagebis mixedviT iyofa:

wina jgufis, gverdiTi jgufis da ukana jgufis  
kunTebad.

 muclis wina jgufis kunTebia
1. muclis swori kunTebi – m. rectus abdominis;
2. piramiduli kunTi – m. pyramidalis;

 muclis gverdiTi jgufis kunTebia
1. muclis gareTa iribi kunTi – m. obliquus 

externus abdominis; 
2. muclis SigniTa iribi kunTi – m. obliquus 

internus abdominis; 
3. muclis ganivi kunTi – m. transversus 

abdominis. 
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 muclis ukana jgufis kunTebia
1. welis kvadratuli kunTi – m. quadratus 

lumborum; 
2. sukis didi kunTi – m. psoas major; 
3. sukis mcire kunTi – m. spoas minor.

3.9. zeda kiduris kunTebi – musculi membri superioris

iyofa:

sartyelisa da Tavisufali nawilis kunTebad.

 zeda kiduris sartylis kunTebia
1. deltiseburi kunTi – m. deltoideus; 
2. qedzeda kunTi – m. supraspinatus; 
3. qedqveda kunTi – m. infraspinatus; 
4. mcire mrgvali kunTi – m. teres minor; 
5. didi mrgvali kunTi – m. teres major; 
6. beWqveSa kunTi – m. subscaularis. 

 Tavisufali nawilis kunTebi iyofa: mxris, 
winamxris da xelis mtevnis kunTebad.

 mxris kunTebia
1. mxris orTava kunTi – m. biceps brachii;
2. niskart-mxris kunTi – m. coracobrachialis; 
3. mxris kunTi – m. brachialis; 
4. mxris samTava kunTi – m. triceps brachii; 
5. idayvis kunTi – m. anconeus 

 winamxris kunTebia
1. mrgvali pronatori – m. pronator tera; 
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2. maja sxivisaken momxreli kunTi – m. flexar 
carpi radialis; 

3. nebis grZeli kunTi - m. palmaris longus; 
4. majis idayvisaken momxreli kunTi – m. 

flexor carpi ulnaris; 
5. TiTebis zedapiruli momxreli kunTi – m. 

flexor digitorum superficialis; 
6. TiTebis Rrma momxreli kunTi – m. flexor 

pollicis longus; 
7. xelis ceris grZeli momxreli kunTi – m. 

flexor pollicis longus; 
8. kvadratuli pronatori – m. pronator 

quadratus; 
9. mxar-sxivis kunTi – m. brachioradialis; 
10. majis sxivisken grZeli gamSleli kunTi –

m. extensor carpi radialis longus; 
11. majis sxivisaken mokle gamSleli kunTi –

m. extensor carpi radialis brevis. 
12. majis idayvisken gamSleli kunTi – m. 

extensor carpi ulnaris; 
13. TiTebis gamSleli kunTi – m. extensor 

digitorum;
14. nekis gamSleli kunTi – m. extensor digiti 

minimi; 
15. supinatori kunTi – m. supinator; 
16. xelis ceris grZeli ganmzidveli kunTi –

m. abduator pollicis longus;
17. xelis ceris mokle gamSleli kunTi – m. 

extensor pollicis brevis;
18. xelis ceris grZeli gamSleli kunTi –

m. extensor pollicis longus;
19. maCvenebeli TiTis gamSleli kunTi – m. 

extensor indicis. 
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 xelis mtevnis kunTebia

1. ceris mokle ganmzidveli kunTi – m. 
abductor pollicis brevis; 

2. ceris mokle momxreli kunTi – m. flexor 
pollicis brevis; 

3. ceris pirispir damyenebeli kunTi – m. 
opponens pollicis; 

4. ceris momzidveli kunTi – m. adductor 
pollicis; 

5. nebis mokle kunTi – m. plamaris brevis; 
6. nekis ganmzidveli kunTi – m. abductor digiti 

minimi; 
7. nekis mokle momxreli kunTi – m. flexor 

digiti minimi brevis; 
8. nekis pirispir damyenebeli kunTi – m. 

opponens digiti minimi; 
9. Wiayela kunTebi – m.m. lumbricales; 
10. xelisgulis (palmarili) ZvalTaSua 

kunTebi – m.m. interossei palmares;
11. xelzurgis (dorsaluri) ZvalTaSua kunTi 

– m.m. interossei dorsales. 

3.10. qveda kiduris kunTebi – musculi  membri  ifnerior

iyofa:

sartyelis (menjis), Tavisufali nawilis kunTebad.

 qvemo kiduris sartylis (menjis) kunTebi iyofa: 
menjis wina (SigniTa) zedapiris da menjis ukana 
(gareTa) zedapiris kunTebad.

 menjis wina (SigniTa) zedapiris kunTebi
1. TeZo-sukis kunTi – m. iliopsoas; 
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2. msxlisebri kunTi – m. piriformis; 
3. SigniTa damxurveli kunTi – m. obturatorius 

internus; 
4. kudusunis kunTi – m. cocegeus; 

 menjis ukana (gareTa) zedapiris kunTebi
1. didi dundula kunTi – m. gluteus maximus; 
2. Sua dundula kunTi – m. gluteus medius; 
3. mcire dundula kunTi – m. gluteus minimus;
4. gareTa damxurveli kunTi – m. obturatorius 

externus; 
5. zeda da qveda tyupi kunTebi – m.m. 

gemelli superior et inferior; 
6. barZayis kvadratuli kunTi – m. quadratus 

femoris; 
7. ganieri fasciis gamWimavi kunTi – m. 

tensor fasciale latae. 

 qvemo kiduris Tavisufali nawilis kunTebi iyofa: 
barZayis kunTebad, kanWis kunTebad, terfis 
kunTebad.

 barZayis kunTebia – m.m. femoralis iyofa wina, 
ukana da medialur kunTebad.

o wina kunTebia
1. TerZis kunTi – m. sartorius; 
2. barZayis oTxTava kunTi – m. 

quadriceps femoris;

o ukana kunTebia
1. barZayis orTava kunTi – m. biceps 

femoris;
2. naxevradmyesovani kunTi – m. 

semitendinosus; 
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3. TiTistara kunTi – m. 
semimembranosus. 

o medialuria
1. nazi kunTi – m. gracilis; 
2. qedis kunTi – m. pectineus; 
3. grZeli momzidveli kunTi – m. 

adductor longus; 
4. mokle momzidveli kunTi – m. 

adductor brevis; 
5. didi momzidveli kunTi – m. adductor 

magnus. 

 kanWis kunTebi – m.m. cruris
 terfis kunTebi – m.m. pedis

3.11. kanWis kunTebi iyofa: 

wina, gareTa (lateraluri) da ukana jgufis 
kunTebad. – m.m. cruris

 wina jgufis kunTebia
1. didi wvivis wina kunTi – m. tibialis anterior; 
2. TiTebis grZeli gamSleli kunTi – m. extensor 

digitorum longus;
3. fexis ceris grZeli gamSleli – m. exensor 

hallucis longus;

 gareTa jgufis (lateraluri) kunTebia
1. mcire wvivis grZeli kunTi – m. peroneus longus;
2. mcire wvivis mokle kunTi – m. peroneus brevis. 
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 ukana jgufis kunTebia
1. kanWis samTava kunTi – m. triceps surae;

a) kanWis tyupi – m. gastrocnemius; 
b) quslis kunTi – m. soleus. 

2. terfis Ziris kunTi – m. plantaris; 
3. muxlqveSa kunTi – m. popliteus; 
4. TiTebis grZeli momxreli – m. flexor 

digitorum longus; 
5. fexis ceris grZeli momxreli – m. flexor 

hallucis longus; 
6. didi wvivis ukana kunTi – m. tibialis posterior. 

terfis kunTebi iyofa: terfis zurgis da terfis Ziris 
kunTebad. – m.m. pedis

 terfis zurgis kunTebia
1. TiTebis mokle gamSleli – m. extensor digitorum 

brevis;
2. fexis ceris mokle gamSleli – m. extensor 

hallucis brevis; 

 terfis Ziris kunTebia
1. ceris gamzidveli - m. abductor hallucis; 
2. ceris mokle momxreli kunTi – m. flexor 

hallucis brevis; 
3. nekis gamzidveli kunTi – m. abductor digiti 

minimi; 
4. nekis mokle momxreli kunTi – m. flexor digiti 

minimi brevis; 
5. TiTebis mokle momxreli kunTi – m. flexor 

dititorum brevis;
6. TerfZiris kvadratuli kunTi – m. quadratus 

plantae; 
7. Wiayela kunTebi – m.m. lumbricales; 
8. ZvalTaSua kunTebi – m.m. interossei
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samoZrao aparatis dazianebis yvelaze ufro 

gavrcelebuli formebia daJeJiloba da motexiloba. 

dazianebis es formebi gansakuTrebiT xSirad gvxdeba 

bavSvebsa da sportsmenebSi. aRsaniSnavia, rom daJeJiloba 

damokidebulia individis cxovrebasa da muSaobis xasiaT-

ze, sportis saxeobebze. sxeulis Semadgenel rgolebs 

Soris ufro xSirad ziandeba mxris, idayvis, muxlisa da 

koW-wvivis saxsrebi. yvela SemTxvevaSi viTardeba 

hematoarTrozi, amovardniloba. gansakuTrebiT mraval-

gvarovania dazianebebi muxlis saxsarSi: SigniTa meniski, 

gareTa meniski, ormxrivi meniski, gverdiTi iogebis an 

jvaredina iogebis dazianeba. 

rac Seexeba motexilobebs, gansakuTrebiT gavrce-

lebulia idayvis saxsarSi mxris Zvlis rokebis mote-

xiloba; muxlis saxsarSi barZayis da wvivis didi Zvle-

bis rokebis, koW-wvivis saxsarSi gojebis motexiloba. 

xerxemlis svetis dazianebis gansakuTrebuli forma,

kisris an welis midamoebis malebis ganivi morCebis an 

rkalebis motexiloba damaxasiaTebelia `Stangistebis~, 

tanmovarjiSeebis da wyalSi mxtomelebisaTvis. travmis 

es forma gamowveulia zurgis kunTebis mkveTri Sekum-

SviT. 

motexilobas Tan axlavs garSemo mdebare qsovi-

lebis dazianebac. 

funqcionirebis procesSi samoZrao aparatis (Zvali, 

myesi, xrtili, kunTi) Semqmneli misi erTeulebis mraval-

jeradad ganmeorebadi dazianebebis SemTxvevaSi (mag. 

sportsmenebSi) warmoiqmneba paTologiuri morfolo-

giuri cvlilebebi: myesebSi: tendoeriostopatia xSirad 

gvxvdeba mZleosnebSi – sprinterebSi, mxtomelebSi, 

mtyorcnelebSi da CogburTelebSi, sayrden-mamoZravebeli 

aparatis im rgolebSi, romlebzec modis profesiuli 
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datvirTvebi. kerZod, kvirisTavis sakuTari iogis proq-

simaluri an distaluri mimagregis midamoSi da kvi-

risTavis zeda polusze barZayis swori kunTis myesis 

gadasvlis midamoSi; quslis borcvze Zvlebze TeZos 

momzidveli kunTebis mimagrebis adgilas. CogburTelebis 

mxris Zvlis medialuri an lateraluri rokis midamoSi 

(ewodeba kidevac CogburTelis idayvi!); paratenonitebi, 

gansakuTrebiT quslis myesis midamoSi. 

kunTebSi: miopaTozebi da mioentezitebi: fexbur-

Telebi, mZleosnebi – mxtomelebi. miopaTozebi Cndeba 

barZayis oTxTava da orTava, kanWis samTava, TeZos, mom-

zidveli da zurgis kunTebSi. xolo mioentezitebi war-

moiSveba kunTis myesovan qsovilSi gadasvlis adgilas. 

xrtilovan qsovilSi: qondropaTiebi da qondro-

malacia ZiriTadad warmoiqmnebian barZayis medialur 

rokze da kviristavze da xerxemlis svetSi.

xerxemlis svetis dazianebebi: (Stangistebi, niC-

bosnebi, mZleosnebi, tanmovarjiSeebi, fexburTelebi, 

velosipedistebi) literaturuli monacemebiT dazianebis 

60% modis welis midamoze, 30% mkerdis da 10% kisris 

midamoebze, osteoqondrozis, spondilozis, arTrozis 

saxiT. am daavadebebis gamomwvevi mizezebi ZiriTadad

aris: daJeJiloba, didi fizikuri datvirTva, infeqcia da 

nivTierebaTa cvlis darRveva. osteoqondrozis dros 

xdeba xerxemlis svetis malTaSoris diskebSi rbili 

birTvis degeneracia da xrtilovani qsovilis dis-

trofia. spondilozis dros osteoqondrozs Tan erTvis 

myesovani aparatis gadagvareba, rac iwvevs xerxemlis 

svetis elastiurobis Sesustebas. arTrozis dros 

saxsris mkvebavi arteriis dazianebis Sedegad xdeba jer 

sasaxsre CanTis, Semdeg Zvlebis sasaxsre zedapirebis 

mfaravi xrtilis da bolos Zvlis daSla. 
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saxsrebSi Sesrulebuli moZraobebi da maTi 

Semsrulebeli kunTebi: 

atlant-kefis saxsari 

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 

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

malTaSorisi saxsari 

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, 
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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. 
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 

mkerd-neknis saxsari 

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

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.), 
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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.

mkerd-laviwis saxsari 

laviw-akromionis saxsari 

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 
uganieresi k. – m. latissimus dorsi, rombiseburi didi da 
mcire k.k. – m.m. rhomboideus major et minor. 
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mxris saxsari

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. (sur. 3).

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

idayvis saxsari 

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.
(sur. 4).



71

sur. 4. 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.

sxiv-majis saxsari 

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. 
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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 

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. 

menj-barZayis saxsari 

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, 
TiTistara 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 magnus, medius et minimus longus. 
SigniT atrialeben: Sua da mcire dundula k.k. – m.m. 
glutaeus medius et minimus, naxevarmyesovani da TiTistara k.k. 
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– 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.  (sur. 5).

sur. 5. muxlis saxsari Articulatio Genus; marjvena, garedan (2/3).

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.

muxlis saxsari 

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.   
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koW-wvivis saxsari 

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. 

terfis saxsrebi – art. pedis ganixileba:

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: 
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.  (sur. 6).
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sur. 6. 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 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. 
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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. 7). 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. 7. 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 
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procesSi; Zvlebis da xrtilebis winaaRmdegobis Zala, 

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-
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gens simZimis mxars, xolo torsidan wamosuli da kefaze 

mimagrebuli iogovan-kunTovani elementebi Zalis miye-

nebis mxars (sur. 8). 

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. 8. 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 
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didi da swrafi. am dros didia idayvis momxrelebis mier 

gamovlenili Zalac (ix. sur. 9). 

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. 9. 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 
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erT – wina midamoze _ TiTebze. e.i. moZraobis amplituda 

mcirea, Zala ki didi (sur. 10). 

daRmavali isari uCvenebs 

simZimis Zalis mimarTulebas 

(kanWidan gadadis terfze); 

aRmavali isari uCvenebs kanWis 

samTava kunTis wevis mimar-

Tulebas, samkuTxedis wveti 

sayrdeni wertilia. 

sur. 10. 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 
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saerTo simZimis centri moTavsebuli aris medialur 

sibrtyeSi, erTi martivi mizezis gamo: sxeulis marjvena 

da marcxena naxevrebis wona TiTqmis (marjvena 500 gr-iT 

metia) tolia (sur. 11 da 12).

sur. 11. sxeulis saerTo simZimis centris mdebareoba pirveladi 

berketis principiT.

sur. 12. 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.
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simZimis saerTo centris mdebareba metad cvalebadia 

xerxemlis svetis mimarT da SedarebiT mudmivia sigrZiv 

RerZTan mimarTebaSi.

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 
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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.

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. 
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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. 

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-
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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, 

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. 13 da 14).
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sur. 13. wonasworobis aparati

sur. 14. 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 
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mdebareoba brunvis RerZis mimarT.

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; 
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fizikur da socialur reabilitacias.

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 
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manZili zeda kiduris proqsimalur da distalur 

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 



93

yrdnobis organod xarixaze an orZelze, maSin TiTebis 

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-
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biT ufro Zlierad arian ganviTarebulni, vidre gamSle-

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).
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5. yrdnobis adgilidan torsis moSoreba (fexis 

wverebze aweva, niCbosnoba). 

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 
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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-

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 
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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 

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.
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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 

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. 15). 

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. 15. 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 

                        
 sss – sxeulis saerTo simZime.
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Zalis vertikali gascdeba sayrdnobi farTobis far-
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 
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Seasrulos moZraobebi sayrdnobi farTobis farglebSi 

wonasworobis dakargvis gareSe. mSvidi dgomis mdebare-
obaSi, kunTebs uxdebaT minimaluri daZabva sxeulis 

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. 16). 
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sur. 16. 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. 17). 
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sur. 17. 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 
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Zvals. amasTan mxris saxsarSi mxris Zvlis Tavs beWis 

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. 18). 

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. 18. 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. 19): 
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sur. 19. 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; 
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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. 20). 
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sur. 20. 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. 21).

sur. 21. 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. 21.
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sur. 22. siarulis fazebi

1, 2, 3, 4 – sayrdeni fexis wina (marjvena) nabiji.
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sur. 22. siarulis fazebi

6, 7, 8, 9 – sayrdeni fexis ukana nabiji, 
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sur. 22. 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 

22.1.

suraTi #22.1

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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22.2.

suraTi #22.2

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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22.3.

suraTi #22.3.

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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22.4.

suraTi #22.4.

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).



129

22.5.

suraTi #22.5.

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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22.6.

suraTi #22.6.

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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22.7.

suraTi #22.7.

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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22.8.

suraTi #22.8.

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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22.9.

suraTi #22.9.

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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22.10.

suraTi #22.10.

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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22.11.

suraTi #22.11.

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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22.12.

suraTi #22.12.

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. 23 da 24). 
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sur. 23. sirbili.

momqmedi Zalebis mimarTuleba sirbilis dros. 

1. horizontaluri Semadgeneli, 

2. vertikaluri Semadgeneli.
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sur. 24. 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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rogorc moZraobis ganxiluli formebis gaana-

lizebidan Cans sxeulisa da misi calkeuli rgolebis 

moZraoba aris sivrceSi adgilmonacvleobis saxeebis 

funqciuri da kompleqsuri erToba, romelTa jgufobriv 

gaerTianebas gansazRvravs organizmisa da garemos 

rTuli adaptaciuri kavSiri. 

adamianis, rogorc biologiuri sistemis, garemosTan 

urTierTobis procesSi Camoyalibda moZraobis is tipebi, 

romlebsac asruleben zemo da qvemo kidurebi – membri 

superior et inferior. 

zemo kiduriT ZiriTadad sruldeba Semdegi moZra-

obebi – raime sagnis torsTan mizidva (niCbosnebi); sagnis 

torsidan ganzidva (birTvis tyorcna, `Stangis~ akvra); 

dartymiTi moZraobebi (krivi), qanqariseburi moZraobebi, 

brunvis radiusis da sagnis moZraobis siCqaris 

gazrdisaTvis (badros (sur. 25) an Wurvis tyorcna); 

moZraobebi dakavSirebuli yrdnobis procesTan 

(paralelur Zelebze; mtevanze yrdnoba); torsis 

miaxloveba an daSoreba sayrdenTan (orZelze an 

rgolebze aweva-Camoweva), lokomotiuri moZraobebis 

dros zemo kiduris moZraoba garemomcveli aridan 

torsis asakvrelad (curva, siaruli, sirbili). 

qvemo kiduriT sruldeba Semdegi moZraobebi. 

sayrden-resoruli moZraobebi miwaze daSvebis procesSi 

(xtoma, sirbili); lokomociuri moZraobebi (siaruli, 

sigrZeSi xtoma); dartymiTi moZraobebi (fexburTi); 

sxeulis azidva an akvra sayrdenidan (mZleosnoba, 

velosporti); sxeulis specifiuri moZraobebi (fexis 

wverebze aweva; moxril fexebze kidi); garemomcveli 

garemodan (wylis) sxeulis akvra (curva). 
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sur. 25. badros mtyorcnelis sxeulis kunTebi winidan da gverdidan 

(tyorcnis sawyisi mdgomareobis dros).

somis yvela rgolis moZraoba sruldeba urTierT 

kombinaciaSi da icvlis sirTulis garemosTan adapta-

ciis moTxovnebis Sesabamisad. 

moZraobisaTvis metad mniSvnelovania samoZrao 

aparatis funqcionirebis meore gamovlineba – sxeulis 

mdebareobis uzrunvelyofa, radgan mdebareoba moZraobis 

umetesi formisaTvis sawyisi fazaa. 
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sxeulis mdebareoba xasiaTdeba ramdenime maCve-

nebliT: sxeulis orientacia sivrceSi (vertikaluri, 

horizontaluri, daxrili); poza anu sxeulis sxvadasxva 

nawilebis damokidebuleba sayrdenis mimarT, kerZod 

mdebareoba e.w. zeda sayrdeniT (kidi) da mdebareoba 

qveda sayrdeniT (dgoma, `xidi~, `Spagati~); mdebareobas 

simetriuli ewodeba Tu samoZrao aparatis muSaobaSi 

sxeulis marjvena da marcxena naxevrebi tolad mona-

wileoben, xolo Tu maTi monawileoba moZraobis 

aparatis muSaobaSi araTanabaria, mdebareobas asimet-

riuli ewodeba (mokrivis an mofarikavis dgomi). 

sayrden-mamoZravebeli aparatis Semqmneli sisteme-

bidan Zvlovani da ZvalTa SeerTebis sistemebi aparatis 

pasiuri nawilebia, xolo kunTovani sistema aris 

samoZrao aparatis aqtiuri nawili. rac imas niSnavs, rom 

moZraobis aparatis muSaobas gansazRvravs sxeulis 

calkeuli rgolebis moZraobis da mdebareobis uzrun-

velmyofeli kunTebis jgufi. am jgufSi (midamoebriv Tu 

funqciuri) Sesuli kunTebis mdgomareoba (daZabuloba, 

modunebuli, dagrZelebuli, damoklebuli) da muSaobis 

xasiaTi (statikuri, dinamiuri, winaaRmdegobis damZlevi, 

damTmobi, Semkavebeli). 

adamianis sxeulisa da misi Semadgeneli nawilebis 

moZraobasa da mdebareobis zogadi meqanikuri (kinema-

tikuri) kanonzomierebebis gaanalizebis Semdeg miRebuli 

codna ganapirobebs moZraobis organoebis, organoTa 

sistemebis da mTlianad sayrden-mamoZravebeli aparatis 

Seswavlis gaadvilebas. 

SeniSvna: suraTebi aRebulia М.Ф. Иваницкий-dan
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