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Sesavali 

Tanamedrove pirobebSi gansakuTrebiT aqtualobas iZens 

qarTuli jarisaTvis maRali samomxmareblo Tvisebebis   er-

gonomiuli-moxerxebuli specfexsacmlis konstruqciis SemuSa-

veba, romelic uzrunvelyofs misi tarebis procesSi karg kom-

forts da jariskacis  sayrden-mamoZravebeli aparatis norma-

lur muSaoba-funqcionirebas. aseTi  specfexsacmeli xels 

uwyobs ara marto janmrTelobis amaRlebas da 

brZolisunarianobis zrdas, aramed aumjobesebs azrovnebaze 

koncentrirebas, rac gansakuTrebiT mniSvnelovani xdeba 

samxedro teqnikisa da teqnologiebis Tanamedrove 

ganviTarebis dros.  

specfexsacmlis tarebis procesSi misi moxerxebulobis ga-

umjobesebisaTvis ZiriTadad saWiroa ori amocanis gadawyveta. 

pirveli - fexsacmlis iseTi sayrdeni farTis da calkeul kveTeb-

Si zomebisa da formis SemuSaveba, romelic maqsimalurad Seesaba-

meba jariskacis  terfis plantaruli nawilis formas da agreTve 

igive kveTebSi fexis terfis zomebsa da formas; meore - raciona-

luri sayrdeni farTisa da calkeul kveTebSi zomebis SemuSaveba 

jer kidev ar niSnavs samxedro mosamsaxureTa moxerxebuli fex-

sacmeliT dakmayofilebas, Tu ar SemuSavda aseTi fexsacmelebis  

moTxovnis mixedviT ganawilebis optimaluri meTodebi. 

Temis aqtualoba. samxedro mosamsaxureTa moxerxebuli, er-

gonomiuli fexsacmliT uzrunvelyofa problematuri skiTxia, 

radgan ar arsebobs ori iseTi adamiani, romlebsac terfis yvela 

zomiTi niSani erTnairi hqondes. specfexsacmelebi ki zomisa da 

sisruliT garkveuli SezRuduli raodenobiT unda damzaddes, 

raTa ar garTuldes fexsacmlis warmoebis organizacia da 

xarjebi, amasTan  am fexsacmelebis zomebi, unda uzrunvelyof-
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des asobiT tipo-zomis da biomeqanikuri Tvisebebis mqone terfe-

bis moxerxebuli fexsacmliT dakmayofilebas. problematuria sa-

qarTvelos jariskacTa terfebis anTropometriuli niSan-Tvise-

bebis dadgena, maT Soris arsebuli kavSirebis gansazRvra, Cvens 

mier sakvlevi asakobrivi jgufisaTvis fexsacmlis optimaluri 

zoma-sisruliTi asortimentis formireba, zomebisa da sisrulee-

bis mixedviT specfexsacmlis damzadebis racionaluri teqnolo-

giis SemuSaveba. 

samuSaos mizani: moxerxebuli specfexsacmlis damzadebis 

problemis gadaWrisaTvis kvlevis mizani xdeba: a) jariskacTa  

terfis plantaruli nawilis reliefuri bunebis masiuri Seswav-

la, maTi tipologia da iseTi konstruqciuli elementebis da  ma-

salebis SemuSaveba-SerCeva, romelic gazrdida terfis plantaru-

li nawilis specfexsacmlis sayrdenTan Sexebis farTs da e.i. mis 

moxerxebulobas; b) saqarTvelos samxedro mosamsaxureTa terfe-

bis anTropometriuli gamokvleva, monacemebis statistikuri me-

TodebiT damuSaveba,  specfexsacmlis optimaluri asortimentis 

gaangariSeba, kalapotebisa da namzadebis geodeziuri wrfeebis 

Seswavlis da analizis safuZvelze specfexsacmlis ramodenime 

sisrulis mixedviT damzadebis axali meTodikis SemuSaveba. 

naSromis mecnierul siaxles warmoadgens is, terfebis 

anTropometriuli kvlevebidan gamomdinare dadgenilia kala-

potis zedapiris grZivi da ganivi geodeziuri wrfeebis cli-

lebis kanonzomierebebi zomisa da sisrulis cvlilebasTan da-

mokidebulebaSi, ris safuZvelze optimizaciis amocanis amoxsniT 

ganisazRvra sisrulis optimaluri intervali, amiT SesaZlebeli 

gaxda specfexsacmlis sami sisruliT damzadeba mxolod erTi 

sisrulis namzadiT; saqarTveloSi pirvelad Catarda samxedro 

mosamsaxureTa terfebis anTropometriuli gamokvleva, ris sa-
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fuZvelze Sedegenil iqna anTropometriuli monacemebis statis-

tikuri damuSavebis srulyofili maTematikuri modeli da prog-

rama, romlis saSualebiTac SesaZlebeli xdeba ganisazRvros yve-

la ZiriTadi statistikuri parametri nebismieri zomiTi niSan-

TvisebisaTvis, Catarda maT Soris korelaciuri da regresiuli 

damokidebulebis analizi; anTropometriuli zomebis simravle-

Ta SedarebisaTvis gamoyenebul iqna maTematikaSi cnobili krite-

riumebi. Cvens mier SemuSavda fexsacmlis sami sisruliT damzade-

bis racionaluri meTodi; rom specfexsacmlis moxerexebulobis 

gazrdis mizniT pirvelad Seswavlili da dasabuTebulia naxev-

rad moTelili Salis boWkos, rogorc saukeTeso moTelvis una-

ris mqone masalis gamoyeneba specfexsacmlis Semavseblad; Se-

muSavebul iqna fexsacmlis zoma-sisruliTi asortimentis ska-

lis agebis maTematikuri modeli da agebul iqna samxedro spec-

fexsacmlis zoma-sisruliTi asortimentis skala; ormag norma-

lur ganawilebaze donis wirebis agebiT gadaiWra zoma-sisruli-

Ti asortimentis optimizaciis amocana; Sedgeil iqna axali stan-

darti `samxedro mosamsaxuris  specfexsacmeli~. 

samuSaos praqtikuli mniSvneloba: 
- pirvelad dadginda, rom jariskacTa terfis plantaruli nawi-

lis reliefurobiT gamowveuli specfexsacmlis mouxerxeblobis 

kompensireba SesaZlebelia naxevradmoTelili Salis masalis 

specfexsacmlis Semavseblad gamoyenebiT, rom terfis zemoqmede-

biT da gamoyofili oflis Sedegad moTelva mTavrdeba fexsac-

melSi, sayrdeni xdeba terfis stereotipi da amiT terfis RabaSze 

Sexebis zedapiri izrdeba swrafad; 

-  brtyelterfian jariskacTa terfisaTvis normaluri pirobebis 

Seqmnis mizniT SemuSavebulia orTopediuli Casafeni RabaSi, ro-

melic uzrunvelyofs dawnevis maqsimalurad Tanabar ganawile-

bas terfze da supinaciuri nawilis TaRovanebis SenarCunebas. es 
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ki TiTqmis mTlianad gamoricxavs am  kuTxiT terfis paTologi-

ur gadaxris  SesaZleblobas; 

- unificirebuli kvalis gamoyenebis SemTxvevaSi optimaluri sis-

ruliTi intervalis dasabuTebisaTvis SemuSavda specialuri 

koeficienti da axali meTodika; 

- Cvens mier SemuSavebuli meTodiT ZiriTadad moixsna specfex-

sacmlis sami sisruliT damzadebiT gamowveuli organizaciuli 

Tu teqnikur-ekonomikuri siZneleebi da SesaZlebeli gaxda arati-

piuri terfebis mqone jariskacebis moxerxebuli fexsacmliT dak-

mayofileba; 

- SemuSavebuli maTematikuri modelebi nebismieri anTropometri-

uli gazomvebis statistikuri analizis Rrmad da amasTan marti-

vad Sesrulebis saSualebas iZleva; 

- zoma-sisruliTi asortimentis skalis ageba da am asortimentis 

optimizaciis gadawyvetam axal  pirobebSi mcire mewarmeebs saSua-

leba misca Tavad SeirCion maTTvis, specfexsacmelze moTxovnis 

segmantis asaTviseblad yvelaze optimaluri zomebi, sisruleebi 

da maTi procentuli gadanawileba; 

-  jariskacTa terfebis Seswavlisa da gamokiTxvis analizis sa-

fuZvelze SemuSavda standartis proeqti `samxedro mosamsaxuris 

fexsacmeli~, ganxilvisaTvis wardgenilia Tavdacvis saministro-

Si; disertaciaSi SemuSavebuli meTodebi, masalebi da xelsawyoe-

bi praqtikulad danergilia da aprobirebulia samecniero-same-

warmeo wevrTa kavSiri `integratoris~  sawarmoebSi. 

dacvaze gamotanili debulebebi: maTematikuri modelire-

bis meTodebi anTropometriuli monacemebis statistikuri damu-

SavebisaTvis; sxvadasxva simravleebis Sedarebis kriteriumebi-

saTvis; sxvadasxva zomiTi niSan-Tvisebebis urTierTdamokidebu-

lebis korelaciuri da regresiuli analizisaTvis; optimaluri 
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zoma-sisruliTi asortimentis skalis agebisaTvis; ergonomiuli 

samxedro specfexsacmlis gansazRvris debuleba; sayrden-

mamoZravebeli aparatis biologiuri da meqnikuri Tvisebebi; safe-

iqro masalebis Tvisebebis gamoyeneba specfexsacmlis moxerxebu-

lobis gazrdis mizniT; sisruliTi intervalis da fexsacmlis sa-

mi sisruliT damzadebis axali meTodis SemuSaveba; paTologiuri 

terfebisaTvis orTopediuli RabaSis da amonagebis  konstruq-

ciis ageba.  

naSromis aprobireba. naSromis ZiriTadi debulebebisa da Se-

degebis aprobireba moxda Semdeg konferenciebze: 

1. I saerTaSoriso samecniero-teqnikuri konferencia `safeiqro 

da msubuqi mrewvelobis ganviTarebis Tanamedrove problemebi~ 

quTaisi, 1995 w.; 

2. II saerTaSoriso samecnero-teqnikuri konferencia - miZRvnili 

`qstu  msubuqi  mrewvelobis  institutis  35  wlisTavisadmi~,   

1998 w. 

3. saerTaSoriso samecnero-teqnikuri konferencia `kvebis,msubuqi 

mrewvelobisa da momsaxurebis sferos aqtualuri problemebi~- 

azerbaijani, q. ganja, 24-26. 05. 1999 w. 

4. III saerTaSoriso konferencia `regionis ganviTarebis socia-

lur-ekonomikuri ganviTarebis problemebi~- quTaisi, 1999 w. 

5. saerTaSoriso konferencia `msubuqi mrewvelobis problemebi~- 

Tbilisi. stu. 29-30. 10. 99. 

6. `dizainis, teqnologiis da konstruirebis~ kaTedra.- quTaisis 

saxelmwifo teqnikuri universiteti. 2001, 2002, 2003 w.w. 

publikaciebi: disertaciis masalebi gamoqveynebulia 

rogorc respublikur, aseve sazRvargareTis gamocemebSi, sul 

15 samecnero naSromi. 



 9

naSromis moculoba da struqtura: disertacia Sedgeba 

Sesavalisagan, oTxi Tavisagan, dasknebisagan da danarTisagan. 

naSromi dabeWdilia 150 gverdze, Seicavs  24 naxazs, 19 cxrils. ga-

moyenebuli literaturis sia Seicavs 142 dasaxelebas. naSromis 

saerTo moculoba Seadgens 170 gverds.     
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Tavi 1. specfexsacmelSi terfis biomeqanikuri maxasiaTeblebis 

kvleva 

1.1. terfis biomeqanikis kvleva 
  

terfebis masiuri kvlevis Sedegebidan gamomdinare 

Cveulebriv ugulvebelyofen aSkara paTologiebis mqone 

terfebs, xolo normidan mcired gadaxrilebs ki aerTianeben 

jgufebSi normalur terfebTan erTad. Sesabamisad, 

fexsacmlis konstruirebac am jgufSi Semavali yvela 

terfisaTvis xdeba erTnairad. magram orTopedebis mier 

janmrTeli da paTologiuri gadaxrebis mqone terfebisaTvis 

gankuTvnil fexsacmels waeyeneba sxvadasxva moTxovnebi, 

amitom aucileblobis SemTxvevaSi fexsacmelSi unda 

monawileobdnen orTopediuli elementebi. aRniSnuli 

problema aqtualuria gansakuTrebiT 18-dan 28 wlamde asakis 

qarTveli mamakacebisaTvis, romlebic msaxuroben qarTul 

jarSi, amitom mizanSewonilad miviCnieT ufro Rrmad 

gavcnobodiT terfis paTologiebis sakiTxebs swored am 

asakobrivi jgufis magaliTze. 

sayrden-mamoZravebeli aparatis daavadebaTa Soris 

yvelaze xSiria terfis deformacia, xolo deformaciis 

gansakuTrebiT gavrcelebuli saxea- brtyelterfianoba. 

brtyelterfianoba ewodeba terfis gamrudebas, romlis 

drosac is dafiqsirebulia pronirebul da gaweul 

mdgomareobaSi, igi grZivi TaRis simaRlis SemcirebiT 

gamoixateba [53].  ganasxvaveben grZiv, ganiv da kombinirebul 

brtyelterfianobas. statistikuri monacemebis mixedviT grZivi 

brtyelterfianoba gvxvdeba 16-25 ww asakis adamianebSi. 

gamoyofen Tandayolil, tramvatul, paralizur, raqitul da 

yvelaze metad gavrcelebul - statikur brtyel terfebs[53]. 
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Tandayolili brtyelterfianoba sxvadasxva avtorebis 

monacemebiT axasiaTebs axalSobilTa daaxloebiT 8%-s. 

travmatuli brtyelterfianoba SeiZleba iyos terfis 

motexili Zvlebis araswori Sezrdis, wviv-terfis saxris 

RrZobis an sxva travmaTa Sedegi. 

statikuri deformaciis mqone terfebi, rogorc avRniSneT 

paTologiur terfebs Soris yvelaze xSiria (82,1%). 

marTebuladaa miCneuli Teoria, romelic xsnis 

brtyelterfianobis (statikuri) ganviTarebas kunTebis 

Sesustebis Sedegad, rac gamowveulia qveda kidurebis 

araxelsayrel pirobebSi muSaobiT. gaugebari rCeba ra etapze 

warmoiSveba kunTebis ukmarisoba- sawyisze Tu Semdgom - 

terfis dawevisas zedmeti daWimulobis Sedegad [53]. 

aRniSnuli sakiTxi, anu terfis TaRis damWeri aparatis 

funqcionirebis biomeqanikuri analizi gaxda specialistTa 

davis mizezi. sxvadasxva avtorebi sxvadasxvagvarad aSuqeben 

aRniSnul sakiTxs kunTebis rolis Sesaxeb grZivi TaRis 

formis regulirebasa da terfis statikuri daavadebebis 

warmoSobaSi. maT Soris ZiriTadia ori urTiersapirispiro 

mosazreba: 1) did statikur datvirTvebTan winaaRmdegobisas 

SeuZlebelia kunTebs eqneT gadamwyveti mniSvneloba (s. f. 

godunovi, a.n. Jilcovi,  i. basmaiani, g. stesko); 2. kunTebis 

sisuste wamoadgens terfis stakuri ukmarisobis ZiriTad 

mizezs, rasac Semdgom moyveba deformaciebi (m. n. kusliki; m. 

o. fridlandi). bolo dros mkvlevarTa umetesoba emxroba 

pirvel mosazrebas [51]. adamianis fexis terfi warmoadgens 

urTulesi konstruqciis fiziologiur meqanizms, romelic 

Zalzed sainteresodaa dakavSirebuli adamianis mTel 

organizmTan. terfSi, rogorc refleqtorul meqanizmSi, mis 
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Semadgenel qsovilTa mTeli kompleqsis normaluri 

SeTanxmebuli muSaobisas SeiZleba warmoiSvas mravali cvladi 

meqanizmi, romlebic uzrunvelyofen sayrden da mamoZravebel 

funqciebs. qsovilebs Soris (Zvlebi, kunTebi, myesebi, iogebi) 

normaluri urTierTkaSirebis darRvevisas ra mizeziTac ar 

unda xdebodes es, am meqanizmebis warmoqmna garTulebulia, 

zogjer ki SeuZlebeli, ris Sedegadac terfis funqcia da 

forma irRveva. tkivilis SegrZneba, jer kidev deformaciis 

warmoSobamde, aris qsovilebs Soris normaluri 

urTierTkavSirebis darRvevis signali. amgvarad terfi, 

rogorc Cveni Seswavlis erT-erTi ZiriTadi obieqti, Cvens mier 

ganxiluli unda iqnes siRrmiseulad. 

travmatologebi da orTopedebi terfsa da mTel 

organizms Soris urTierkavSirebis ganxilvisas Cveulebriv 

saubroben qsovilur kavSirebze, romlebic myardeba Zvlebis, 

kunTebis, myesebisa da iogebis uSualo meqanikuri 

urTierTqmedebiT. aRniSnuli sakiTxi Zalze sainteresodaa 

gaSuqebuli Zvel aRmosavlur medicinaSi. aq arsebobs Teoria, 

romlis mixedviTac fexis gulze arsebobs mravali 

mgrZnobiare, e.w. refleqsogenuri zona, dakavSirebuli 

sxvadasxva Sinagan organosTan. aRniSnuli zonebis 

gaRizianebiT SeiZleba movaxdinoT zegavlena Sesabamisi 

organos funqcionirebaze. 

praqtika gviCvenebs, rom fexis guli marTlac Zlier 

mgrZnobiarea meqanikuri da Termuli gaRizianebis mimarT, 

gansakuTrebiT TvalnaTliv Cans sicivis gavlena. viciT, rom 

SiSveli fexis xanmokle Sexeba civ zedapirTan iwvevs cxviriT 

sunTqvis gaZnelebas, ceminebas, Tavis tkivils, xolo terfis 

mniSvnelovani gaciveba - Sinagani organoebis daavadebebs. 
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sxvadasxva organoze zemoqmedebis mizniT akupunqturis 

gamoyenebisaTvis aucilebelia vicodeT terfze Sesabamisi 

refleqsogenuri zonebis ganlageba. aRniSnuli zonebi terfis 

sasiarulo mxares Zalzed sainteresod nawildeba [65], (suraTi 

1.1) kerZod adamianis sxeulSi diafragmis zemoT mdebare 

organoebis Sesabamisi refleqsogenuri zonebi ganlagebulia 

terfis wina nawilSi, diafragmis qvemoT mdebareni ki- Sua da 

ukana nawilSi. kerZod, wina nawilSia: cxviris, yuris, Tvalis, 

filtvis, fariseburi jirkvalis, kisris malebis, qveda ybis 

saxsris, sanerwyve jirkvlebis, piris wriuli kunTis, tuCebis, 

Tavis tvinis, didi naxevarsferoebis qerqis, gulis zonebi. Sua 

da ukana nawilebSi: RviZlis, naRvlis buStis, brmanawlavis, 

wvrili nawlavebis, Tormetgoja nawlavis, Tirkmlebis, kuWis, 

kuWqveSa jirkvlis, Sardis buStis, elenTis Sesabamisi zonebi. 

terfis zurgze ganlagebulia beWis, neknebis, dundulis 

kunTis, swori nawlavis, menjis ubnis, Tirkmelis, beWisa da 

mkerdis jirkvlebis limfuri sistemis, TeZos, idayvis 

Sesabamisi zonebi. 

terfis Sida TaRze TanmimdevrobiT ganlagdeba 

xerxemlis kisris, gulmkerdis da welis malebze moqmedi 

refleqsogenuri zonebi. 

akupunqturiT mkurnalobis ZvelaRmosavlurma da 

Tanamedrove praqtikam gviCvena, rom terfis Terapia 

wertilovani masaJiT sakmaod efeqturia rogorc mkurnalobis, 

ise diagnostikis mizniT. magram Tu masaJis dros arsebuli 

meTodikis dacviT (dawolis Zala, sixSire, masaJis 

xangrZlivoba) refleqsogenuri zonebze zewolam SeiZleba 

dadebiTi gavlena iqonios sxvadasxva organoebis, Zvlovan an 

kunTovani sistemebis funqcionirebaze, maSin ar unda 
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gamoiricxos imis SesaZlebloba, rom terfis deformaciebis 

arsebobisas misma datvirTvam gamoiwvios refleqsogenuli 

zonebis metismetad gaRizianeba, rac uaryofiTad imoqmedebs 

Sesabamis organoze. 

cnobili faqtia, rom brtyelterfianobis maRali 

xarisxis arsebobisas avadmyofebi uCivian daRlilobas, 

terfis, wvivis, muxlis, welis tkivils. es ukanakneli aixsneba 

terfis Zvlebis araswori ganlagebis gavleniT wvivis Zvalze, 

muxlis saxsarze, barZayisa da menjis Zvlebze, rac 

gansakuTrebiT rTul formebSi TandaTan iwvevs xerxemlis 

malebis normaluri funqcionirebis darRvevas. 

 
sur. 1.1. terfze refleqsogenuli zonebis ganlageba: 
rogorc viciT, brtyelterfianobisas xdeba gare da Siga 

TaRebis daweva, romlebic SeiZleba mTlianad ganTavsdnen 

sayrden zedapirze. Cveulebriv Sida TaRis simaRle gacilebiT 

aRemateba gare TaRisas, amitom brtyelterfianobis maRali 

xarisxis arsebobisas gabrtyeleba warmoebs ZiriTadad Sida 

TaRis dawevis xarjze. sainteresoa, rom swored am ubanzea 

ganTavsebuli xerxemlis refleqsogenuri zonebi. Cveni azriT, 
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SesaZlebelia varaudi imisa, rom aRniSnul zonebze metismeti 

dawola, rasac adgili ara aqvs normalur terfSi, SeiZleba 

aseve gaxdes xerxemlis areSi tkivilebis SegrZnebis mizezi. am 

sakiTxis seriozuli SeswavlisaTvis aucilebelia samuSaoSi 

travmatologebisa da orTopedebis CarTva da am Temas 

SesaZloa mieZRvnes axali gamokvlevebi. am etapze ki Cvens mier 

Segrovili masala kidev erTxel mowmobs, Tu ramdenad 

mniSvnelovania terfis paTologiebis da misi gamomwvevi 

mizezebis Seswavla da adamianebisaTvis am paTologiuri 

gadaxrebiT gamowveuli tkivilebis Semsubuqeba. 

jariskacTa terfebis mdgomareobis daxasiaTeba Cvens xelT 

arsebuli plantogramebis vizualuri daTvalierebis gziT 

Semdeg suraTs iZleva: quslisa da wina terfis Zvlebis 

mdgomareobidan gamomdinare terfis wina da ukana nawilebis 

ganfeniloba anabeWdze SeiZleba iyos sxvadasxvagvari. amrigad, 

plantogramis saSualebiT SeiZleba gavakeToT daskvnebi 

terfis sxvadasxva ubnebze arsebuli cvlilebebis Sesaxeb. 

magaliTad, grZivi RerZis mimarT mobruneba SeimCneva anabeWdis 

simkveTris mixedviT: valgusuri deformaciis dros anabeWdis 

Siga kide ufro mkveTria, gare ki mkrTali da a. S.  

amgvarad, plantogramebis Seswavlis safuZvelze terfis 

TaRovanebis da deformaciebis mravalgvari formebi 

SeiniSneba. gamokvleul qarTvel jariskacTa 1000 

plantogramidan 282-ze aRibeWda terfis metnaklebad 

mniSvnelovani gadaxrebis arseboba. aRniSnuli gadaxrebidan 

Cvens mier dasmuli problemis gadaWris mizniT sainteresoa 

brtyelterfianobasTan dakavSirebuli sakiTxebis analizi, 

gansakuTrebiT misi xarisxis dadgena. 
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1.2. brtyelterfianobis gansazRvris meTodebi 
 

vizualeri diagnostika ar iZleva grZivi 

brtyelterfianobis deformaciis srul daxasiaTebas, radgan 

am dros gamoicnoba mxolod mZime formebi, quslis mkveTrad 

gamoxatuli valgusuri gadaxrebiT. brtyelterfianobis 

xarisxisa da saxeobis dadgenisaTvis karg Sedegs iZleva 

plantografiuli da rentgenografiuli meTodebi. 

rentgeneografia suraTebis swori meTodikiT miRebisas iZleva 

terfis anatomiis obieqtur suraTs, magram terfebis masiuri 

kvlevis dros es meTodi naklebad misawvdomi da 

ZviradRirebulia. aseve ZviradRirebulia kompiuteruli 

tomografia danadgar EMED - SYSTEM-ze. igi kvlevis uaxlesi 

meTodia.   

danadgari EMED - SYSTEM Sesdgeba gzakvalisagan zomiT 

385X226 mm, mowyobilobis Sua nawilSi moTavsebulia 

pedografi, romlis SigniT moTavsebulia pirveladi gamzomi 

gardamqmnelebi gadamwodidan wamosuli signalebis winaswari 

damuSavebis blokiT. signalebis winaswari damuSavebis 3800-ze 

meti gadamwodidan miRebuli informacia sadeniT miewodeba 

kompiuteris specialur sistemur bloks. 

gazomvis Sedegebis damuSaveba warmoebs Semdegi 

parametrebis mixedviT: gamzom baqanTan terfis kontaqtis 

farTi da dawnevis Zala, romelic gamodis monitorze 

grafikuli damokidebulebis saxiT: ( )tfP = ,  ( )tfF =   da  ( )tfA =  

drois RerZze wyvetilobiT, romelic Seadgens 20 wm. 

monitorze aseve gamoisaxeba terfis plantarul zedapirze 

dawnevis ganawilebis suraTi, dayofili badiT, ujris zomaa 5 

X 5 mm. ujredis feri Seesabameba dawnevis gansazRvrul 

diapazons. 
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programa saSualebas gvaZlevs monitorze gamovitanoT 

terfis sayrdenTan Sexebis sxvadasxva fazebi 20 wm-is 

wyvetilobiT da printeris saSualebiT miviRoT feradi 

gamosaxulebis anabeWdi, romlis yovel ujredSi naCvenebi 

iqneba dawnevis sidide cifrebSi. 

mimTiTebelis vertikalze gadanacvlebiT anu terfis 

sigrZis mimarTulebiT, ( )tfP = ,  ( )tfF =   da  ( )tfA =  

damokidebulebis grafikze, mimTiTebelis zeda da qveda 

mdebareobis zonebis Sesabamisad miiReba damatebiT 

analogiuri grafikuli gamosaxuleba. 

programuli uzrunvelyofa saSualebas iZleva monitorze 

miRebul iqnas terfis plantarul zedapirze dawnevis 

sivrculi epiuris feradi aqsonometriuli gamosaxuleba da 

vawarmooT am gamosaxulebis rotacia kuTxuri bijiT, 

romelic tolia 900.  

gamosakvlevi pirovneba dgas ra sasiarulo gzakvalis erT-

erT boloSi, moZraobas iwyebs misTvis damaxasiaTebeli tempiT 

da gadis meore boloSi ise, rom terfi srulad moTavsdes 

gamzom baqanze, gamzomi baqanis gadamwodebi SeigrZnoben 

terfis dawnevis Zalis gadanawilebas da gadascemen signalebs 

pirveladi damuSavebis bloks. suraTi 1.2.  romelSic 

swarmoebs signalebis sistematizacia da maTi mowesrigebuli 

saxiT gadacema kompiuteris sistemuri blokis pedografiul 

analizatorze. miRebuli  informacia micemuli programis 

mixedviT miewodeba dawnevis farTis da Zaldatanebis drosTan 

10-15 wT-is Semdeg, romlis drosac swarmoebs gadamwodidan 

miRebuli  informaciis damuSaveba, monitorze gamoCndeba 

terfis gamosaxuleba aRniSnuli damokidebulebis grafikebiT 
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(am dros sistemuri blokis gadamrTveli unda mdebareobdes 

programis avtomaturi gaSvebis reJimSi). 

  
 
 
 

 
 
 
 

 
 
 
 
 
 
 

sur. 1.2.    EMED - SYSTEM danadgaris funqcionaluri sqema 
 
jerjerobiT aseTi sistema CvenTvis xelmisawvdomi ar aris. 

amasTan mouxerxebelia misi tranportireba, sxvadasxva 

regionebidan jariskacTa Camoyvana informaciis miRebisaTvis 

ki did organizaciul da ekonomikur xarjebTan aris 

dakavSirebuli. Cveni miznebisaTvis sruliad sakmarisi 

aRmoCnda plantografiuli meTodis gamoyeneba, vinaidan 

CvenTvis saintereso iyo kamaris nawilis mxolod konturebis 

dadgena. Tanac Cvens pirobebSi igi xelmisawvdomia.  

arsebobs terfis TaRis mdgomareobis dadgenis cnobili 

meTodi, romlis mixedviT terfis mdgomareobis dadgenisaTvis 

plantogramaze atareben quslis anabeWdis centrsa da iii -- iV 

TiTebis falengebs Soris gamaval wrfes (ix. suraTi 1.3). 

aRniSnuli wrfis mimarT quslidan 0,46 D kveTSi gaivleba 

vertikaluri xazi. gare TaRi, romelsac warmoSobs quslisa 

da kamaris nawilis Zvlebi, TiTqmis emTxveva sayrden zedapirs, 

amitom am ubanSi gavlebuli mxebi umetesad Tanxvedrilia 

kvalis konturisa. cxadia, rac ufro daweulia grZivi TaRi, 
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e.i. rac ufro maRalia brtyeltefianobis xarisxi, miT ufro 

ganieria aRniSnul ubnebze plantogramaze anabeWdis sigane. 

 

 
suraTi 1.3. plantogramis damuSavebis sqema. 

anabeWdis realuri siganis (IG) da RerZebs Soris 

normalurad miCneuli sididis (VZ) Tanafardoba axasiaTebs 

terfis mdgomareobas da ricxobrivad gamoisaxeba K 

koeficientiT. K=IG/ VZ 

K iRebs Semdeg mniSvnelobebs: 

1. Zlier TaRovani terfisaTvis K<0,5; 

2. normaluri terfisaTvis 0,51<K<1,0; 

3. daweuli terfisaTvis 1,1<K<1,2; 

4. brtyelterfianobis pirveli xarisxi 1,21<K<1,3; 

5. brtyelterfianobis meore xarisxi 1,31<K<1,5; 

6. brtyelterfianobis mesame xarisxi K>1,51. 

aRwerili meTodikiT terfis mdgomareobis dadgenis mizniT 

movaxdineT Cvens xelT arsebuli jariskacebis terfebis 
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plantogramebis Seswavla. 1000 terfis plantogramis gazomvis 

Sedegad miviReT Semdegi monacemebi: 

1. Zlier TaRiani terfi- 3,1% ≈ 3%; 

2. normaluri terfi- 69,9% ≈ 70%; 

3. daweuli terfi- 15,2% ≈ 15%; 

4. brtyelterfianobis pirveli xarisxi- 5,1% ≈ 5%; 

5. brtyelterfianobis meore xarisxi- 3,9% ≈ 4%; 

6. brtyelterfianobis mesame xarisxi- 2,8% ≈ 3%. 

miRebuli Sedegebis analizis safuZvelze SeiZleba 

davaskvnaT, rom  cdebis Catarebis dros samxedro samsaxurSi 

myof jariskacebs Soris iyvnen paTologiuri terfis mqone 

axalgazrdebic. amitom davinteresdiT qarTul jarSi 

axalgazrdebis gawvevasTan dakavSirebiT Tavdacvis ministris 

№360 brZanebiT- saqarTvelos SeiaraRebul ZalebSi samxedro-

saeqimo eqspertizis Catarebis Sesaxeb. brZanebaSi CvenTvis 

sainteresoa muxli №68 „brtyelterfianoba da terfis sxvadasxva 

paTologiebi". brZaneba miRebulia 1996 wlis 22 dekembers, 

damtkicebulia saqarTvelos Tavdacvis ministris mier da  dResac 

ZalaSia. 

aRniSnuli brZanebis №68 muxlis „b" punqti exeba mesame 

xarisxis brtyelterfianobas, sadac aRiniSneba simravle im 

deformaciebisa,  romelTa erTdrouli dafiqsireba terfze 

miiCneva aucilebel pirobad samxedro samsaxurSi gawvevis 

SezRudvisas. Cveni azriT am daskvnis gamotanisaTvis pirobaTa 

simravle (brtyelterfianobis mesame xarisxi, pirveli TiTis 

ganmzoli kontaqtura, terfis Zvlebis ekzozostebi, terfis gare 

ganzidva, arTroziis arseboba koWnavis saxsarSi) iZleva 

mikerZoebisa da subieqturi gadawyvetilebis miRebis saSualebas, 
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miTumetes, rom aRniSnuli deformaciebis dafiqsireba xdeba 

garkveuli sizustiT da esec didadaa damokidubuli orTopedis 

individualur midgomaze. 

rogorc viciT, dResdReobiT saqarTvelos Tavdacvis 

saministroSi da qarTul jarSi mimdinareobs reformebi, 

romlebic mimarTulia jaris  raodenobrivi Semcirebisaken, misi 

arsebuli Tavdacvisunarianobis SenarCunebiT da SemdgomSi 

gaumjobesebiT, rac SeiZleba miRweul iqnas TiToeuli 

jariskacis momzadebis donisa da qmediTunarianobis amaRlebiT. 

aRniSnuli miznis miRwevas, cxadia, didad ganapirobebs 

jariskacebis fizikuri monacemebi. amitom Cveni azriT 1996 wels 

damtkicebuli brZaneba, kerZod misi 68-e muxli Tavidan unda iqnas 

ganxiluli masSi garkveuli Sesworebis SetaniT. 

mizanSeuwonlad migvaCnia mesame xarisxis brtyelterfianobisa 

da misi Tanmxlebi terfis sxva deformaciebis mqone 

axalgazrdebis samsaxuri, romelTa qmediTunarianoba da 

medegoba datvirTvis mimarT sagrZnoblad SezRudulia. amitom 

Cven vTvliT, rom mesame xarisxis brtyelterfianobis mqone pirebi 

saerTod unda ganTavisufldnen samxedro valdebulebidan, miT 

umetes rom aseTebi saSualod Seadgenen jariskacTa mxolod 3%-

s. jaris Semcireba pirvel rigSi swored maT xarjze unda 

ganxorcieldes. 

pirveli da meore  xarisxis brtyelterfianoba (Tu terfis 

mdgomareobas ar amZimeben sxva deformaciebi) ar axdens 

mniSvnelovan gavlenas adamianebze, miTumetes gawvevis asakSi 18-

25 weli. amitom aRniSnuli gadaxris mqone wvevamdeli 

samarTlianad SeiZleba CaiTvalos samxedro samsaxurisaTvis 

vargisad. miuxedavad amisa, ar SeiZleba mTlianad ugulebelvyoT 
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aRniSnuli deformaciis arseboba, radgan is SeiZleba gaZlierdes 

da gamoiwvios axali garTulebebi. amitom am movlenaTa Tavidan 

asacileblad saWiroa garkveuli profilaqtikuri RonisZiebebis 

ganxorcieleba. 

terfis deformaciis ganviTarebis procesi sakmaod rTulia, 

radgan deformacia erT ubanze iwvevs darRvevebs momijnave 

ubnebSi, rac xels uwyobs terfze axali gadaxrebis 

Camoyalibebas. ukve Camoyalibebuli  brtyelterfianobisagan 

terfis gankurneba SeuZlebelia, magram deformaciis progresis 

winaswar Tavidan acileba aucilebelia. am mizniT 

ganxoricielebuli profilaqtikuri RonisZiebebi ZiriTadad 

mimarTulia kunTebisa da iogebis aparatis datvirTvis 

Semcirebis, misi gaZlierebis da racionalurad gamoyenebisaken, 

rasac emsaxureba specfexsacmeli da damatebiTi mowyobilobebi 

(RabaSi, n/RabaSi da a.S.). 

dReisaTvis dagrovili monacemebi normaluri da 

paTologiuri terfebis funqcionirebis bio-meqanikis Sesaxeb da 

arsebuli gamocdileba saSualebas gvaZlevs formulireba 

gavukeToT saerTo moTxovnebs, romlebic waeyenebaT nebismieri 

saxis orTopediul nakeTobas: 

− racionaluri orTopediuli RabaSis morgebis umniSvnelovanes 

pirobas warmoadgens terfis sayrden zedapirze dgomisa da 

siarulis dros datvirTvis Tanabari ganawileba. amasTan unda 

miviswrafvodeT sayrdeni zedapiris gazrdisaken, rac gamoiwvevs 

kuTri dawnevis sididis Semcirebas terfis sasiarulo mxares. es 

moTxovna ar ewinaaRmdegeba specialuri RabaSTaSorisi 

elementebis daniSnulebisamebr gamoyenebas, romlebic misi 

paTologiuri mdgomareobidan gamomdinare zrdis dawnevas 

terfis gansazRvrul ubnebSi. brtyelterfianebisaTvis 
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gankuTvnili fexsacmlis RabaSi unda emsaxurebodes terfis 

mTavari sayrdeni ubnebis- quslisa da neba falangTa Senawevrebis 

ubnis (konaTa nawilebis) gantvirTvas, terfis plantaruli 

nawilis zedapirTan, fexsacmlis  Siga kvalis sayrdeni zedapiris 

maqsimaluri miaxloebis gziT. 

_ terfis plantaruli nawilis SeswavlisaTvis aucilebelia 

plantografiis an kompiuteruli tomografiis gamoyeneba, raTa 

moiZebnos terfis plantarul nawilSi maqsimaluri dawnevis 

ubnebi. rac Seexeba brtyeli RabaSis konstruqciis srulyofis 

xarjze fexsacmlis sayrdeni zedapiris komfortulobis gazrdas 

yoveldRiur fexsacmelSi, faqtiurad realuri SesaZleblobebi 

dReisaTvis amowurulia, fexsacmlis am mimarTulebiT Semdgom  

srulyofas ver gaveqceviT brtyelterfiani mosaxleobis 

SemTxvevaSi da igi dakavSirebuli unda iqnes Ziris sayrdeni 

sistemis drekadi geometriuli da disipatiuri parametrebis 

cvlilebaze, [34]  rasac amtkicebs wamyvani safexsacmele 

firmebidan gamogonebebis da samecniero naSromebis nakadi. 

normaluri terfebis SemTxvevaSi am mizniT karg efeqts iZleva 

Ziris detalebis (Siga da Sualedi) sistemaSi moTelvis unaris 

mqone safeiqro masalebis gamoyeneba. 

 aRniSnuli sakiTxebis SeswavlasTan dakavSirebiT 

sainteresoa mecnieruli naSromi [80], romelSic ganxilulia 

sportuli da sayofacxovrebo rezinis fexsacmlis principulad 

axali konstruqcia.  terfebi sportul fexsacmelSi, rogorc 

wesi, ganicdian gaZlierebul datvirTvebs da  araracionalurad 

agebuli brtyeli  RabaSis arsebobam SeiZleba gamoiwvios swrafi 

daRliloba, tkivilebi, xolo xangrZlivi tarebis Semdeg - 

migviyvanos statistikuri deformaciebis warmoqmnamde, an 

arsebulis garTulebamde. imdenad, ramdenadac jariskacis terfi 
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CeqmaSi aseve did datvirTvebs ganicdis fizikuri momzadebisa Tu 

sxva momentebSi, Cveni azriT sportsmenebis fexsacmelTan 

dakavSirebuli problemebi aqtualuria aseve Cvens SemTxvevaSic. 

brtyelterfianobis profilaqtikisaTvis RabaSis kvanZebis dam-

zadebis mizniT didi muSaoba mimdinareobs sazRvargareTis fir-

mebSi, mimarTulebebi mravalgvaria. mag: drekadi garsakri airiT 

[1-6], drekadi garsacmi siTxiT [5, 7, 8], sxvadasxva simkvrivis ramo-

denime fenis masala [11-14], sayrdenis moZraobis SemzRudavi Ti-

TebSi [15-18], quslSi terfis mdgradobis gamzrdeli Casafeni [19-

23], terfis konaTa nawilSi Casafeni [24, 25], aris Casafeni RabaSis 

sxva saintereso gadawyvetac [26-29]. gansakuTrebuli interesi ga-

moiwvia saRabaSe kvanZis damzadebam Termoplastikuri masalisa-

gan, romlis polimerizacia mTavrdeba RabaSis  momxmareblis 

terfTan Sexebis momentSi [30]. 

yvela zemoT ganxiluli patentebi miRebulia sakmaod 

ZviradRirebuli konstruqciis RabaSis kvanZebis damzadebiT da 

maTi moxmareba SesaZlebelia mxolod individualuri wesiT, 

xolo masiur warmoebaSi gamoyeneba gamarTlebuli ar aris, ris 

gamoc Cvens pirobebSi sakiTxi kvlav Riad rCeba da igi moiTxovs 

Seswavlas.  

terfis plantaruli nawilebis forma xasiaTdeba didi 

variabelurobiT, ris gamoc masiur warmoebaSi praqtikulad 

SeuZlebelia RabaSis profilis zusti Tanxvedra momxmareblis 

terfTan. dawnevis maqsimaluri ganawilebis misaRwevad arsebobs 

ori gza: pirveli -  individualuri momxmareblisaTvis Casafeni 

RabaSis zedapiri unda uaxlovdebodes gasaSualebuli terfis 

plantarul nawils. meore - masiur warmoebaSi RabaSis terfTan 

plantaruli nawilis swrafi dayalibebis moxdena rbili 
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safeiqro masalebis Semavseblad gamoyenebiT, romlebic 

moTelvis saSualebiT advilad miiReben terfis formas. es 

ukanaskneli Tavis mxriv moicavs sam punqts: 

1) grZivi TaRis amonagebis mdebareobis gansazRvra 

horizontalur proeqciaze; 

2) grZivi TaRis zomebisa da moculobis dadgena; 

3) quslis nawilSi RabaSis CaRrmavebis sididis dadgena. 

plantogramebis damuSavebis Sedegad agebul iqna gasaSualebuli 

plantogramebi (danarTi 1.). anabeWdebs ganvixilavdiT s.f. 

godunovis meTodikiT. dadginda, rom terfis ukana nawilis kvali 

Siga TaRis mxares ar unda vrceldebodes 0,31 L kveTis sazRvars 

miRma, xolo wina nawilis kvali terfis amave mxares ar unda 

mdebareobdes 0,64 L qvemoT. es doneebi miRebul iqna Siga TaRis 

grZivi amonagebis sazRvrebad. amonagebis udidesi siganis mqone 

adgili Seesabameba terfis kvalis yvelaze viwro ubans mis Sua 

nawilSi da  moTavsebulia 0,46 L kveTis doneze. 

amdenad aRniSnuli kvlevebis Sedegad miRebuli monacemebis 

safuZvelze dadginda grZivi TaRis amonagebis mdebareoba 

horizontalur proeqciaSi. amonagebis sigrZe Seadgenda terfis 

sigrZis 33%-s. 

Siga TaRis amonagebis optimaluri formis dadgenisaTvis 

SerCeuli iqna 8 adamiani, romelTa terfebi miaxloebuli iyvnen 

Seswavlili koleqtivis saSualo terfebis zomebTan (terfis 

sigrZis, siganis da gare konaTa nawilSi Semoxvevis sididis 

mixedviT). aRebuli  iqna marjvena terfebis TabaSiris anabeWdebi 

mdgomareobebSi: „terfi sayrdenis gareSe" da „terfi sayrdeniT". 

terfis TaRis Seswavla xorcieldeboda misi mdebareobis 

dadgenil sazRvrebSi. miRebul iqna terfis TaRis ganivi da 
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grZivi kveTebis profilebi orive mdgomareobaSi. miRebuli 

monacemebis Sedarebam aCvena terfis rbili TaRis eqskursiis 

sidide sxeulis simZimis  zegavlenisas. aRniSnuli sidide 

maqsimalur mniSvnelobas- 10,2 mm aRwevs grZivi TaRis Siga mxares. 

minimaluri sididea 2,6 mm da Seesabameba  terfis gare TaRs. 

RabaSis konstruirebisas safuZvlad aiReba sxeulis wonis 

simZimis qveS myofi terfis profilebi, amasTan grZivi TaRis 

amonagebis simaRle mcirdeba 24%-iT, raTa winaaRmdegoba ar 

gauwios terfs resoruli funqciis SesrulebaSi. mocemul 

SemTxvevaSi, grZivi TaRis amonagebis simaRle Siga mxridan 

naklebia terfis TaRis simaRleze 4 mm-iT. 

Casafeni RabaSis quslis nawilis proeqtirebisas safuZvlad 

miRebul iqna ЦИТО-s (travmatologiisa da orTopediis 

centraluri instituti) mier SemuSavebuli orTopediuli 

kalapotis kvali, romelSic CaRrmaveba quslis nawilSi Seadgens 

8-10 mm-s, magram mniSvnelovani datvirTvebis (sirbili, xtoma) 

SemTxvevaSi terfze dawnevis ganawilebis specifikis 

gaTvaliswinebiT, roca is ZiriTadad gadatanilia terfis 

distalur ubanze, quslqveSa CaRrmavebis sidided miRebulia 6 mm. 

cxrili 1.1. 
terfis ZiriTadi statistikuri maxasiaTeblebis Sedareba 

lodini, cdis 
Secdoma 

saSualo kvadratuli 
gadaxra 

terfis sigrZesTan 
korelaciis 
koeficienti  

zomiTi niSnis 
dasaxeleba 

ЦИТО 

qarTvel 
jariskac-
Ta gazom-
vis  Sede-

gebi 

ЦИТО 

qarTvel 
jariskac-
Ta gazom-
vis  Sede-

gebi 

ЦИТО 

qarTvel 
jariskac-
Ta gazom-
vis  Sede-

gebi 
terfis sigrZe 265±1,02 262±0,54 11,68 11,71 - - 
sigane gare 

konaTa nawilSi 96±0,41 98±0,17 4,70 5,27 0,560 0,473 

quslis sigane 68±0,29 69±0,15 3,28 4,64 0,316 0,430 
Semoxveva gare 
konaTa nawilSi 247±0,96 243±0,42 10,98 13,27 0,542 0,505 

TaRis simaRle 42,6±0,37 42,8±0,36 4,24 4,21 0,141 0,152 
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SromaSi [80] moyvanilia mamakacebis terfebis gazomvebis 

Sedegebi, kerZod ZiriTadi anTropometriuli zomiTi niSnebis 

saSualo ariTmetikuli mniSvnelobebi da cdis Secdomebi, 

saSualo kvadratuli gadaxra, terfis sigrZesTan korelaciis 

koeficienti. aRniSnuli mniSvnelobebi Sedarebul iqna Cvens 

xelT arsebul, qarTvel jariskacTa terfebis gazomvis Sedegad 

miRebul monacemebTan  (cxrili 1.1.)   

rogorc vxedavT, monacemebi umniSvnelod gansxvavdebian 

erTmaneTisagan. sxvadasxva zomisa da sisrulis terfebs Soris 

erTsa da imave asakobriv jgufSi aRniSnul zomiT niSnebs Soris 

gansxvavebebi gacilebiT mniSvnelovania, magram isini  ar 

gaiTvaliswineba orTopediuli RabaSebis amonagebis simaRlis 

dadgenisas da jgufSi Semavali yvela tipis terfisaTvis dgeba am 

sidideTa gasaSualoebuli, saerTo mniSvnelobebi. umniSvnelo 

sxvaoba terfis plantarul nawilsa da RabaSis reliefs Soris 

anazRaurdeba RabaSis masalebis formirebis unariT. amdenad 

ЦИТО-s mier dadgenili monacemebis bazaze SemuSavebuli Casafeni 

RabaSis amonagebis maRlivi zomebi Zalian axlos aris Cven 

maCveneblebTan, amitom igi SeiZleba misaRebad CaiTvalos Cveni 

asakobrivi jgufisTvisac. 

horizontalur proeqciaSi, grZivi TaRis mdgomareobaze 

amomwurav informacias iZleva Cvens xelT arsebuli 

plantogramebi. movaxdineT ra maTze TaRis dasawyisisa (quslis 

mxridan), TaRis yvelaze ganieri kveTis da TaRis ukiduresi 

mdebareobis gazomva, miviReT Semdegi Sedegebi: terfis anabeWdze 

TaRis mdebareobis gansazRvra SesaZlebeli iyo 984 

plantogramaze (16 plantogramaze terfis deformaciis gamo 

TaRis mdgomareoba ar fiqsirdeba an TaRi ar arsebobs). marcxena 
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terfebze TaRi ganTavsebulia Semdegnairad: dasawyisi- 0,280 L, 

uganieresi kveTi- 0,466 L, saboloo kveTi- 0,663 L. e.i.: 0,280 L - 0,466 

L - 0,663 L. 

marjvena terfebSi mdgomareoba Semdegia: 0,275 L - 0,466 L - 0,635 

L. 

rogorc vxedavT, marjvena da marcxena terfebze TaRis 

ganlagebaTa Soris sxvaoba Zalze umniSvneloa  da igi ar 

gaiTvaliswineba. mTeli erTobliobisaTvis monacemebis 

SejamebiT miRebul iqna Sedegi: 

0,28 L - 0,47 L - 0,63 L. 

e.i. dadgenilia Cveni sakvlevi asakobrivi da nacionaluri 

jgufisaTvis Casafeni RabaSis amonagebis optimaluri mdebareoba 

terfis  sigrZesTan damokidebulebaSi. 

Cvens mier miRebuli Sedegi ramdenadme gansxvavdeba dRemde 

arsebul Sedegisagan (0,31 L - 0,48 L - 0,64 L), rac SeiZleba aixsnas 

mimdinare aqseleraciis procesiT, romelic gavlenas axdens 

terfis grZiv zomebze da SesaZloa iwvevdes grZivi TaRis 

mdgomareobis ramdenadme Secvlas. unda aRiniSnos, rom nacvlad 

33%-isa, Cvens SemTxvevaSi TaRs uWiravs terfis sigrZis 35%. 

orTopediuli RabaSis agebisas mniSvnelovani momentia aseve 

misi ganivi zomebis dadgena. RabaSis amonagebis kidis konturs 

horizontalur (RabaSis) sibrtyeze vagebT plantogramebis 

safuZvelze, radgan isini iZlevian sakmaris da amomwurav 

informacias aRniSnuli mrudis Sesaxeb, romelic pirobiTad 

SeiZleba miviCnioT sazRvrad terfis supinaciur da pronaciul 

ubnebs Soris. plantogramebze es mrudi aisaxeba, rogorc 

anabeWdis kidis konturi Siga kamaris  nawilSi. cxadia, ar 

arsebobs identuri reliefis mqone ori terfi, amitom CvenTvis 

saintereso mrudis konturic sxvadasxva plantogramebze 
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xasiaTdeba sxvadasxvagvari ganlagebiT, formiTa da simrudiT. 

imis gamo, rom masiur warmoebaSi SeuZlebelia TiToeuli 

terfisaTvis individualuri Casafeni RabaSis damuSaveba, iseve 

rogorc individualurad fexsacmlis damzadeba, aucilebelia 

aseve Casafeni RabaSis amonagebis gare konturis optimaluri 

konfiguraciis dadgena, romelic daakmayofilebs erTnairi 

nomris fexsacmlis momxmarebelTa mTel jgufs. 

dasaxuli miznis misaRwevad, furcelze davitaneT kalapotis 

kvalis konturi (konturi Tavis droze aRebul iqna quTaisis 

tyavfexsacmelebis kombinatSi, romelic asrulebda Tavdacvis 

saministros dakveTebs da periodulad amzadebda samxedro 

fexsacmelebs mcire partiebad), gavatareT masze sabaziso RerZi 

da aRniSnul RerZze plantogramis centraluri RerZis (gamavali 

meore da mesame TiTebis falangebs Soris wertilisa da quslis 

centrze. sur.1.3.) damTxveviT makopirebeli qaRaldis saSualebiT 

movaxdineT anabeWdis konturis gadatana sxvadasxva 

plantogramebidan erTsadaimave furcelze (sur.1.4. a). aRwerili 

samuSao Catarebul iqna N262, 270, 277 kalapotebis kvalis 

konturebiT da Sesabamisi plantogramebis safuZvelze. es 

ukanaskneli SeirCeoda terfis sigrZis mixedviT. Cvens 

SemTxvevaSi visargebleT: 262±3 mm; 270±3 mm; 277±3 mm sigrZis 

terfis plantogramebiT. Cvens xelT arsebuli anabeWdebis mTeli 

moculobidan aRniSnul zomebs Seesabameboda: 

N262          marjvena  n=110 plantograma 

                 marcxena  n=108 plantograma 

N270          marjvena  n=87 plantograma 

                 marcxena  n=86 plantograma 

N277          marjvena  n=44 plantograma 
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                 marcxena  n=43 plantograma 

pirvel SemTxvevaSi anabeWdis konturebis zeddebiT, 

miuxedavad maTi mravalgvarobisa, gamoikveTa Sualeduri are, 

romelSic moxvda konturTa udidesi nawili. es gansakuTrebiT 

TvalsaCinoa N262  da N270 kvalebze, sadac konturTa saerTo 

raodenoba metia. movaxdineT ra konturTa miaxloebiTi 

aproqsimacia, miviReT mrudebi, romlebic warmoadgenen pirobiT 

saSualo mruds erT jgufSi Semavali terfebisaTvis. erTi zomis 

marjvena da marcxena terfebisaTvis aRniSnuli pirobiTi 

mrudebis zeddebiT davinaxeT, rom rogorc mosalodneli iyo, 

isini umniSvnelod gansxvavdebian erTmaneTisagan da es sxvaobac 

ganpirobkebbulia mrudebis agebis miaxloebiT. 

rogorc zemoT iqna aRniSnuli, 18-25 wlis qarTvel mamakacTa 

jgufSi TaRi iwyeba 0,28 L  kveTidan da vrceldeba 0,63 L kveTamde, 

xolo TaRis maqsimaluri sigane miiRweva 0,47 L kveTis doneze 

(sadac L terfis sigrZea). amis  gaTvaliswinebiT gaviangariSeT 

TaRis gavrcelebis sidide grZivi RerZis mimarT (anu 0,64 L- 0,28 L = 

0,35 L). zomebisaTvis: 262, 270, 277 es sidide Sesabamisad tolia: 92 

mm, 94 mm, 96 mm. amrigad, erTi zomidan meoreze gadasvlisas TaRis 

sigrZe  icvleba mxolod 2 mm-iT, rac mcire sididea da terfis 

aRniSnul ubanze ar SeigrZnoba. amitom SesaZleblad miviCnieT 

Casafeni RabaSis TaRis damWeri amonagebis zomisa da formis  

unifikacia sami momijnave nomris fexsacmlisaTvis. rac Seexeba 

sisrules, kalapotis kvali standartiT [52] unificirebulia sami 

momijnave sisrulis kalapotisaTvis. amitom Casafeni RabaSis 

ganivi zomebi da Sesabamisad, TaRis amonagebis ganivi zomebi erTi 

sisrulidan meoreze gadasvlisas erTsa da imave nomris 

fexsacmelSi ar icvleba. 
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sami momijnave zomis  fexsacmelisaTvis orTopediuli 

RabaSebis amonagebis horizontaluri proeqciis konturis 

unifikaciisaTvis movaxdineT kalapotis (N262, 270, 277) kvalebis 

da maTze datanili gasaSualebuli mrudebis zeddeba, 

davamTxvieT ra erTmaneTs 0,47 L kveTebi. amdenad, erTi zomidan 

meoreze gadasvlis Sedegad TaRis amonagebis konturis zomebi 

icvleba 1 mm-iT zemoT da qvemoT. sami momijnave zomis 

RabaSisaTvis amonagebis gasaSualebul konturad (ix. suraTi 1.4. 

b ) miiReba saSualo zomis Sesabamisi mrudi. 

 
sur. 1.4. plantogramebis zeddebiT–A amonagebis saSualo 

horizontaluri proeqciis –B miReba.  

 

jariskacTa 1000 terfis biomeqanikur Tvisebebze Catarebuli 

gamokvlevebis  safuZvelze vakeTebT Semdeg daskvnebs: 

− Sesabamisi literaturis mimoxilvam gviCvena, rom 

brtyelterfiani jariskacebisaTvis yvelaze efeqtur 

orTopediul elements warmoadgens individualuri wesiT 
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damzadebuli Casafeni RabaSi, romlis formebisa da zomebis 

Sesaxeb sxvadasxva wyaroebi iZlevian sxvadasxva cnobebs; 

− terfis paTologiuri gadaxrebis arsebobis SemTxvevaSi 

aucilebelia momxmareblis fexsacmeli aRWurvili iyos 

orTopediuli elementebiT, romlebic Seesabamebian terfis 

mdgomareobas da uzrunvelyofen dawnevis maqsimalurad 

Tanabrad ganawilebas terfze; 

− formirebuli orTopediuli RabaSis SemuSaveba moicavs sam 

etaps: 

1. grZivi TaRis amonagebis mdebareobis gansazRvra 

horizontalur proeqciaze; 

2. grZivi TaRis zomebisa da moculobis dadgena; 

3. quslis nawilSi RabaSis CaRrmavebis sididis dadgena. 

 aqedan Cvens xelT arsebuli monacemebis (plantogramebi) 

safuZvelze ganisazRvra amonagebis mdebareoba: 0,28 L- 0,47 L -0,63 

L; 

− horizontalur sibrtyeSi RabaSis TaRis damWeri 

amonagebis proeqciis konturebis msgavseba saSualebas gvaZlevs 

movaxdinoT sami momijnave zomisaTvis orTopediuli RabaSis 

aRniSnuli ubnis formisa da zomis unifikacia. RabaSis grZivi da 

ganivi zomebis cvliT 0,28 L kveTamde da 0,63 L kveTis miRma; 

− rac Seexeba normaluri terfebisaTvis, fexsacmelSi 

sayrdeni zedapiris optimizacia miRweuli unda iqnes saZire 

detalebSi (RabaSi, Semavsebeli) kargi dayalibebis (moTelvis) 

unaris mqone masalebis gamoyenebiT. 

 

 

 



 33

1.3. terfis bio-meqanikuri Tvisebebis gaumjobeseba 

samxedro specfexsacmelSi safeiqro boWkovani masalebis 

gamoyenebiT 

 

civilizaciis ganviTarebis procesSi Seicvala terfis 

sayrdenTan urTierTzemoqmedebis pirobebi. kerZod Seicvala 

terfTan SexebaSi myofi drekad-plastikuri gasaSualebuli 

grunti, romelic dayrdnobis Sedegad garkveulad imeorebda 

terfis plantaruli nawilis stereometrias, risi wyalobiTac 

terfis Siga zedapirze dawneva nawildeboda yovelgvari 

eqscesebis gareSe. 

ergonomiuli fexsacmlis warmoeba sazRvargareTis 

qveynebSi viTardeba daCqarebuli tempebiT. germanuli firma 

„birkenStoki", dafuZnebuli 1774 w. ukve 100 welia amzadebs e.w. 

„plastikur" fexsacmels, romelic Seesabameba terfis anatomiur 

agebulebas. 

germanuli firma „Экко" awarmoebs ergonomiul fexsacmels 

Casadebi RabaSiT, romelsac aqvs baqteriociduli Tvisebebi, 

amaRlebuli elastiuroba, romelic uzrunvelyofs siarulis 

dros terfis mdgradobas, grZivi brtyelterfianobis 

profilaqtikas da dartymebis amortizacias. 

fexsacmlis fabrika q. zlinSi (CexeTi) amzadebs 

fexsacmels amaRlebuli higienuri da komfortabeluri 

TvisebebiT, romlebic upirvelesad gaTvaliswinebulia diabetiT 

daavadebulTaTvis da im adamianebisaTvis, romlebsac aqvT mcire 

orTopediuli garTulebebi an daavadebuli terfebi [141]. aseTi 

fexsacmeli rekomendirebulia xandazmuli adamianebisaTvis da 

zedmeti wonis mqone pirebisaTvis, orsuli qalebisaTvis, aseve 

maTTvis, visac uwevT xangrZlivi droiT fexze dgoma. 
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ergonomiuli fexsacmlis warmoebis moculobis gazrdam 

gamoiwvia evropasa da aSS-Si specializebuli maRaziebis gaxsna, 

romlebic aRWurvilia specialuri aparaturiT da 

konsultantiT, romelTa saSualebiT momxmarebeli irCevs 

profilaqtikur fexsacmels da makoregirebul RabaSebs. 

moskovSi gaixsna specializebuli samkurnalo fexsacmlis 

maRazia, romelSic evropeli mewarmeebi «Thanner end Kraemer» mom-

xmarebuls sTavazobs yoveldRiur fexsacmels, igi gaTvaliswine-

bulia maTTvis, visac awuxebs revmatizmi, Saqriani diabeti da a.S. 

es fexsacmelebi damzadebulia specialuri Tanamedrove teqno-

logiiT. 

SromebSi [34-36] miTimebulia terfis plantarul nawilze 

wnevis optimaluri gadanawilebis problemebis gadawyvetis auci-

lebloba. garkveuli samuSao aris Catarebuli am mimarTulebiT 

saqarTveloSi [32, 33]. 

mimoxiluli masalebidan naTlad Cans, Tu ra mniSvnelobas 

aniWebs civiluri samyaro ergonomiuli fexsacmlis warmoebas da 

realizacias. Cveni samuSao ZiriTadad mimarTulia saqarTveloSi 

jariskacTa moxerxebuli fexsacmlis konstruqciis SemuSavebisa 

da damzadebis sakiTxebis gadaWrisaken, magram moxerxebuli fex-

sacmlis SemuSavebisaTvis kargad unda SeviswavloT terfis bio-

meqanika, mis gaumjobesebaze moqmedi faqtorebi da amis Semdeg Se-

muSavdes gzebi, romelic xels Seuwyobda fexsacmelSi terfis 

normalur funqcionirebas anu terfisaTvis gaxdeboda moxerxe-

buli - ergonomiuli. 

terfis zemoqmedebis biomeqanikuri analizisaTvis norma-

luri (arabrtyeli) terfis mqone adamianis fexze dgomis dros 

sayrdeni farTi ganisazRvreba orive terfis plantaruli nawi-

lis sayrden zedapirTan Sexebis farTis sididiT. Cveulebrivad 
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adamiani sayrdens awveba ara mTeli terfiT, aramed gamoburculi 

ZvlebiTa da ZvalTa SeerTebis adgilebiT. esenia: upirvelesad 

quslis Zvali, terffalangTa Senawevreba, xolo TiTebi sayrden 

funqcias asrulebs mxolod moZraobis dros. Tu davakvirdebiT 

terfis ConCxs da anabeWds  davinaxavT, rom anabeWdis farTi gaci-

lebiT metia ConCxis Zvlis qveda nawilze, es ganpirobebulia kan-

qveSa cximovani baliSebisa da saerTod aponevrozis sisqiT, rom-

lebic garkveulad anawileben momqmed Zalebs SedarebiT did far-

Tze. Tumca rogorc gamokvlevebma aCvena, sayrdenze faqtiuri daw-

neva ufro naklebia, vidre es anabeWdidan Cans.  

 
sur.1.5. terfis kartogramebi: a) brtyeli sayrdenis 

SemTxvevaSi; b) terfis aslze dayrdnobis SemTxvevaSi. 

 
sayrdenze terfis dawnevis kartogramebis gamokvlevam gviC-

vena, rom maT aqvs damaxasiaTebeli ganawileba. amasTan igi ramde-

nadme gansxvavebuli aqvs sxvadasxva adamians. brtyel sayrdenze 

dgomis dros gansakuTrebiT didi koncentracia modis quslis 

centrSi, xolo periferiebSi igi ecema nulamde. neba-falangTa Se-
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nawevrebaSi am Zvlebis didi moZraobis unaris gamo dawnevis sidi-

de sxvadasxva adamianSi gansxvavebulia. 

Tu Cven dakidul mdgomareobaSi myof terfis plantaruli 

nawilidan aviRebT TabaSiris asls da masze daeyrdnoba igive 

admiani, maSin sayrdenze terfis dawnevis kartograma terfis 

yvela ubanze gaTanabrdeboda. ix. suraTi 1.5. b. 

 
suraTi 1.6.  terfze datvirTvis gadanawilebis sqema. 

amgvarad terfis mTliani plantaruli nawili garda 

periferiuli wertilebisa metnaklebad Tanabrad daitvirTeboda, 

rac adamianSi iwvevs sasiamovno SegrZnebas, sayrdenis 

moxerxebulobas. amitom unda vecadoT fexsacmelSic miRweuli 

iqnas igive mdgomareoba. 

gacilebiT rTulia dawnevebis gadanawilebis dinamika 

moZraobis dros. es sakiTxi kargad aris Seswavlili avtoris [81] 

mier (suraTi 1.6.). 

suraTze 1.7. mocemulia mrudebi, romlebic gviCveneben 

adamianis erTi nabijis dros ZiriTad anatomiur kveTebSi 

sayrdenze dawnevis sididis cvlilebas. monacemebi aRebulia 

quslis awevis gareSe (h=0).  
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garda vertikaluri Zalebisa, adamianis moZraobis dros 

warmoiqmneba Zalebi, romlebic mimarTulia horizontalurad da 

moZraobis grZivi da ganivi mimarTulebiT, anu mimdinareobs 

sakmaod rTuli procesi. 

ganivi mimarTulebis Zalebi iwvevs terfis mcdelobas 

gadainacvlos (gasrialdes) sayrden zedapirze. sayrden da 

terfis zedapirebs Soris arsebuli xaxuni ki xels uSlis mas, 

magram terfZirze arsebuli sqeli fibrul-cximovani da sqeli 

aponevrozis fena, Zvlovan sistemas saSualebas aZlevs 

ramdenadme Sebrundes erT an meore mxares, aRniSnuli sqeli 

fenebis deformaciis xarjze. 

 
suraTi 1.7. sayrdenze moZraobis dros terfis dawneva 

sxvadasxva wertilebSi: 1. didi TiTis qveS; 2. wina terfis pirveli 
Zvlis Tavis qveS; 3. wina terfis meore Zvlis Tavis qveS; 4. wina 
terfis mexuTe Zvlis Tavis qveS; 5. wina terfis mexuTe Zvlis 
borcvis (wamonazardis) qveS; 6. quslis centris qveS. 

 
rodesac jariskacis terfi moTavsebulia 

specfexsacmelSi, aRniSnuli Zvradoba (Sebruneba) SeiZleba 

moxdes Sig fexsacmelSi da ara sayrdenTan uSualo SefardebiT. 

e.i. horizontulur Zalebsa da xaxunis Zalebs Soris 

gansazRvruli SefardebiT terfis RabaSTan da lanCisa 
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niadagTan. amasTan erTad terfi dawnevas awarmoebs agreTve 

fexsacmelis zedapiris detalebze, rac iwvevs maT deformacias. 

Tu terfsa da RabaSs Soris Zvradoba iqneboda minimaluri, rac 

SesaZlebelia miRweuli iqnes RabaSis terfis plantaruli 

nawilis Sesabamisad dayalibebiT, zemoT aRniSnuli deformacia 

minimalurad Semcirdeba da gaizrdeba fexsacmlis 

moxerxebuloba. 

brtyeli RabaSis dayalibeba winaswar terfis plantaruli 

nawilis Sesabamisad, SeuZlebelia TiToeuli adamianis terfis 

formisa da zomis individualobis gamo, amasTan Sesabamisi 

formis unda iqnes kalapotis kvalic, rasac maTi simravlis gamo 

srul afsurdamde mivyavarT. didi samuSaoebi Catarda TviT 

RabaSis konstruqciebis srulyofaze misi zeda nawilis, terfis 

Sesabamisi formis micemis mizniT, magram aseTi RabaSebis 

damzadeba sakmaod ZviradRirebuli saqmea. amasTan isini 

moxerxebulia adamianTa garkveuli jgufisaTvis, 

danarCenebisaTvis ki autaneli xdeba. maTi gamoyeneba 

gamarTlebulia mxolod paTologiuri (brtyelterfiani) 

terfebis SemTxvevaSi da isic terfis individualuri Seswavlis 

Semdeg da miRebuli monacemebis mixedviT individualuri RabaSis 

damzadebiT. 

RabaSis konstruqciis srulyofis xarjze specfexsacmlis 

sayrdeni komfortulobis gazrdis SesaZlebloba dReisaTvis 

faqtiurad amowurulia. ucnobi momxmareblisaTvis fexsacmlis 

konstruqciis am mimarTulebiT Semdgomi srulyofa 

dakavSirebuli unda iqnes Ziris sayrdeni sistemis drekad-

geometriuli da disipatiuri parametrebis cvlilebaze, rasac 

amtkicebs wamyvani safexsacmele firmebidan wamosuli 

gamogonebebi da samecniero naSromebis nakadi. maTi 
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gaanalizebis safuZvelze mivediT dasvnamde, rom fexsacmelSi 

sayrdeni zedapiris komfortulobis miRweva uamravi tipo-

zomis terfebisaTvis SesaZlebelia mxolod fexsacmlis Ziris 

detalebis (RabaSi, Semavsebeli, quslqveda da a.S.) masalebis 

iseTi sistemis SeqmniT, romelsac eqneba terfze swrafad 

dayalibebis kargi unari, amasTan isini iqnebian higienuri. 

aseTi Tvisebebi ki axasiaTebs bunebriv masalebs. saRabaSed am 

TvalsazrisiT misi drekad-elastiuri TvisebebiT da 

formirebis unariT saukeTesoa bunebrivi tyavi, xolo 

Semavseblad (saZire detali, romelsac ar moeTxoveba 

gazrdili fiziko-meqanikuri Tvisebebi),  safeiqro boWko da 

maTi simravlidan Salis boWko, romelsac aqvs kargi moTelvis 

unari. am TvalsazrisiT SeviswavleT bunebrivi safeiqro 

boWkoebis Tvisebebi. 

 

 
1.4. dayalibebis unaris mqone masalebis analizi 

dabejiTebiT SeiZleba iTqvas, rom moTelvis- e.i. dayalibebis 

unari axasiaTebs mxolod Sals da cxoveluri warmoSobis sxva 

boWkoebs. iyo uamravi mcdeloba, moTelvis unari mieniWebinaT 

sxvadasxva sinTezur da naturalur boWkoebisaTvis, magram 

dRemde arcerT am boWkos am TvalsazrisiT praqtikuli 

Rirebuleba ar gaaCniaT.  

ganvixiloT is faqtorebi, romlebic gavlenas axdenen 

moTelvis unarze. mecnierTa erTi jgufi [128] boWkoebis 

moTelvisaTvis aucileblad Tvlian Salis boWkos meqanikur 

da friqciul Tvisebebs da mis unars, aRsdges igi 

deformaciis moxsnis Semdeg. 

naSromSi [126] moTelvis meqanizmi ganixileba mravali 

kuTxiT: moTelva damokidebulia boWkos gadaadgilebaze da 
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ZiriTadad damokidebulia calkeuli boWkos, Sekruli-

CaxlarTuli sxva boWkoebis SigniT SeRwevis unarze, riTac 

akavSirebs am Sekrul ubnebs erTmaneTTan da amcirebs qsovilis 

farTs. 

cxrili 1.2. 

sveli boWkos xaxunis koeficienti μ 
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1 boWkos daboloe-
bidan fuZisken 

0.285 0,355 0,520 0,601 0,532 0,432 50 

2 boWkos fuZidan 
daboloebisaken 

0.194 0,250 0,321 0,355 0,391 0,237 50 PH
=1

,6
 

3 xse 0.091 0,115 0,199 0,236 0,141 0,105 -  

4 boWkos daboloe-
bidan fuZisken 

0,112 0,132 0,206 0,211 0,241 0,263 2000 

5 boWkos fuZidan 
daboloebisaken 

0,074 0,096 0,091 0,107 0,201 0,167 2000 PH
=1

,6
 

6 xse 0,038 0,036 0,115 0,104 0,040 0,096 -  

7 boWkos daboloe-
bidan fuZisken 

0,305 0,267 0,582 0,550 0,385 0,090 50 

8 boWkos fuZidan 
daboloebisaken 

0,142 0,129 0,288 0,262 0,264 0,048 50 o
l
ea
t

a 
na
t
r
iu

9 xse 0,163 0,138 0,294 0,288 0,121 0,042 -  

10 boWkos daboloe-
bidan fuZisken 

0,142 0,140 0,184 0,186 0,186 0,088 2000 

11 boWkos fuZidan 
daboloebisaken 

0,080 0,084 0,100 0,100 0,146 0,055 2000 

10
 %

  
o
l
ea
t
a 

na
t
r
iu

mi
 

12 xse 0,062 0,056 0,084 0,086 0,050 0,033 -  

 

Salis boWkos zedapirs axasiaTebs gansakuTrebuli 

Tviseba, romelic cnobilia saxelwidebiT „xaxunis sxvadasxva 

efeqti" (xse). es Tviseba mdgomareobs SemdegSi, rom Salis boWkos 

zedapiris xaxunis koeficienti boWkos bolodan fuZisaken 

mimarTulebiT metia, vidre sawinaaRmdego mimarTulebiT. 
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amgvarad, Salis boWkos fuZis bolo gamoyofs ra Tavs romelime 

Sejgufebidan, moZraobas iwyebs romelime sxva boWkoebis SigniT 

da amgvarad am ori Sejgufebis xaxunis sxvadasxva efeqtiT 

erTmaneTs daukavSirdeba. 

spikmeni da stotti [139] aRniSnaven, rom erTaderTi boWko, 

romelsac SeuZlia warmatebiT daeqvemdebaros moTelvas, 

iTvleba is  boWko, romelsac aqvs qerclovani zedapiri. 

magaliTad Salis boWko. 

martini da mittelmani [137] iZlevian monacemebs moTelvis 

meqanizmze boWkoebis funqcionaluri Tvisebebis gavlenaze svel 

mdgomareobaSi. amasTan uSveben, rom rac metia xse, miT metia 

moTelvis siCqare da xarisxi, cxrili 1.2. 

rogorc cxrilidan Cans, yvela SemTxvevaSi xaxunis 

koeficienti μ boWkos daboloebidan fuZisaken gacilebiT metia, 

vidre boWkos fuZidan daboloebisaken. aseve yvela SemTxvevaSi 

metia xse 10%-iani oleata natriumis (sapnis) areSi Telvis 

dros. magram maTgan savaraudoa, rom moTelva saukeTesod 

unda Catardes cxvris matylis Txis matylTan 

urTierTqmedebis dros, 10%-iani oleata natriumis areSi, 50 mg 

wagrZelebis dros, vinaidan am SemTxvevaSi xse-is mniSvneloba 

maqsimaluria. didia agreTve cxvris matylis cxvris matylTan 

erTad moTelvis dros igive parametrebiT. amitom Cveni 

samuSao unda warimarTos am faqtis gaTvaliswinebiT. 

martini [136] aRniSnavs, rom boWko – Salis Semcvleli, 

romelsac eqneba raime xarisxis moTelvis unari, uaxloes 

momavalSi miRebuli ver iqneba. 

xse calke cxvris matylis xaxunis dros gacilebiT 

maRalia, vidre calke Txis matylis SemTxvevaSi. spikmenisa da 

stottis [139] ganmartebis Tanaxmad unda velodoT, rom 
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rogorc mJaveebTan, aseve sapnis xsnarSi cxvris matyli unda 

moiTelos ukeT, vidre Txis. 

avtori [133] ganixilavs ra xse-s da moTelvis sakiTxebs, 

aRniSnavs Semdegs: „kargadaa cnobili, rom matylis moTelva 

Zlierdeba wylian xsnarebSi, xolo mravalma mkvlevarma 

daamtkica, rom xaxunis koeficientic izrdeba wylian garemoSi". 

martinis [136] monacemebis mixedviT, yvela qimiuri reagentebi, 

romlebSic jirjvdeba Salis boWko, zrdis am boWkoebis xse-s. is 

aseve adgens, rom es movlenebi mimdinareobs boWkos  normalur 

sinestis dros, Tavisufali xsnarebis ararsebobis SemTxvevaSic. 

moTelvis procesze gavlenas axdens agreTve Salis boWkos 

gajirjveba da darekad-elastiuri Tvisebebi. Tavis SromebSi 

bogati, sukne da garrisi [128] xazs usvamen boWkoebSi optimaluri 

gajirjvebis, deformaciis da drekad maxasiaTeblebis arsebobis 

aucileblobas, raTa am boWkoebs hqondeT moTelvis unari. 

mokle mimoxilviT SeiZleba davaskvnaT, rom mosaTel 

boWkos unda axasiaTebdes Semdegi sami Tviseba: 1. xaxunis 

sxvadasxva efeqti; 2. danotivebul mdgomareobaSi  Sesabamisi 

drekaduli Tvisebebi; 3. gajirjvebis unari. 

erTaderT aseT boWkos, romelsac axasiaTebs yvela es 

Tvisebebi aris cxoveluri warmoSobis boWko. amgvarad mecnierTa 

[136] daskvna, uaxloes momavalSi Salis Semcveli boWkos 

miuReblobis Sesaxeb, romelsac eqneboda moTelvis unari, ZalaSi 

rCeba. 

garkveul interess iwvevs Salis boWkosTan sxva boWkoebis 

Serevis sakiTxebi. aseT SemTxvevaSi am sxva boWkoebs ganixilaven 

ara ubralod Salis Semavseblad, aramed garkveuli Tvisebebis 

mqone masalis misaRebad. ase magaliTad narevs, romelic Sesdgeba 
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50% Salis da 50% xaoiani viskozuri boWkosagan aqvs ukeTesi 

moTelvis unari, vidre sufTa Salis boWkoebs, an naxevradSalis 

boWkoebs, romelic Sesdgeba 50% Salis da 50% viskozur 

Stapeluri boWkoebisagan, iTeleba ramdenadme ukeT, vidre Salis 

boWkoebi [142]. 

samxedro fexsacmlis warmoebisaTvis gamoyenebuli 

masalebi unda xasiaTdebodes kargi higienuri TvisebebiT, aseTi 

Tvisebebi axasiaTebs yvela bunebriv masalebs. amgvarad Cveni 

interesi gamoiwvia Tu rogori moTelvis unari eqneboda SalTan 

bambis boWkos narevs. igive SromaSi [142] cxrili 1.3. mocemulia 

Salis boWkosTan bambis boWkos narevis sxvadasxva procentuli 

Sefardebis Seklebis unari.  

masalis siiafis da moTelvis unaris mixedviT mimaCnia, rom 

Cveni miznebisaTvis misaRebia boWkoebis Semdegi procentuli 

Sefardeba 24% Salis da 76% bambis boWko [33]. miTumetes, rom 

detali Semavsebeli araviTar fiziko-meqanikur an sxva raime 

Zalebis moqmedebaze muSaobas ar ganicdis. misi daniSnulebaa 

Seavsos lanCis, RabaSis da gadasaWim nawiburebs Soris 

warmoqmnili sicariele (ix. suraTi 1.8.) da hqondes moTelvis 

kargi unari. 

cxrili 1.3. 

boWkoebis Semadgenlobis gavlena moTelvis dros Seklebis 
unarze 

moTelvis dros farTis 
Semcireba %-Si 

№ boWkoebis Semadgenloba 
30 wT-is 
Semdeg 

90 wT-is 
Semdeg 

1 100% matyli 15,6 33,0 
2 75% matyli 25% neiloni 14,4 31,8 
3 46% matyli 54% neiloni 11,4 24,3 
4 27% matyli 73% neiloni 9,5 14,6 
5 100% matyli 15,6 33,0 
6 73% matyli 27% bamba 17,6 35,0 
7 52% matyli 48% bamba 15,4 37,5 
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8 24% matyli 76% bamba 13,2 36,0 
 

aseTi naxevradmoTelili narevis Semavseblad gamoyeneba 

uzrunvelyofs umokles droSi terfisa da mis mier gamoyofili 

oflis zemoqmedebiT moTelvis srulad daamTavrebs. amasTan es 

boWkoebi xasiaTdebian kargi higrofilurobiT, rac aucilebelia 

terfis mier gamoyofili oflis akumulirebisaTvis da amgvarad 

terfis sayrdenze vibraciuli zemoqmedeba, amasTan mis mier 

gamoyofili teni da temperatura, xels Seuwyobs terfis 

plantaruli nawilis formis Sesabamisad Semavseblis moTelva-

dayalibebas. e.i. fexsacmeli xdeba moxerxebuli. 

 

 

 

 

 

  

suraTi 1.8. fexsacmelSi Semavseblis mdebareoba. 

warmoebis pirobebSi Salisa da bambis boWkoebis nazavis 

miRebisa da moTelvis procesis arsis gacnobis Semdeg Cven 

davrwmundiT, rom cdebisaTvis SesaZlebeli iyo laboratoriul 

pirobebSi Cagvetarebina igive samuSaoebi. kaTedraze arsebul, 

adgilze damzadebuli vibraciuli mosaTeli mowyobilobis 

gamoyenebiT (patenti V 411.). boWkoebis nazavi momzadda mxolod 

ori komponentisagan: Salisa da bambis boWkoebisagan. 

winaswar momzadebuli matylisa (gabertyili, 

birkagaclili da gamSrali) da bambis boWkosagan movamzadeT 

nazavi proporciiT: 24% matylisa da 76% bambis boWko [138] woniT 

5 kg, anu 1,2 kg matylis da 3,8 kg bambis boWko. davawyveT 

цабаш

камща 

шдлаесдбдки

малжаг
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erTmaneTze Tanabari ganawilebiT. fenis simaRle 8-10 sm. miRebul 

fenas qsovilTan erTad vasvelebT 50-600C wyliT. qsovilSi 

Sexveul matyls vaxvevT mowyobilobis xis lilvze da iwyeba 

vibraciuli moTelva, 15 wT-is Semdeg svelad moTelil matyls 

vasxamT 80-1000C wyals, vsapnavT da vagrZelebT Telvas kidev 20 wT 

da Semdeg Telvis process naadrevad vwyvetT. e.i. masala imyofeba 

naxevrad moTelil mdgomareobaSi. mas vavlebT civ da sufTa 

wyals da Semdeg vaSrobT saSrob karadaSi 800C temperaturaze. 

gaSrobili masalis sisqe 4-5 mm-ia. naxevradmoTelili masala 

detali „Semavseblis" formiT saWrisebiT ПВГ-8 manqanaze daiWra 

detalebad da namzadis formirebis Semdeg isini moTavsda 

mamakacis fexsacmelis gadaWimul nawiburebs Soris, RabaSi 

tyavis. cdisaTvis aRebuli iqna saSualo sisrulis 5 sxvadasxva 

zoma - 250, 260, 270, 280, 290. 

eqsperimentSi monawileobdnen saSualo tanagebulebis 18-

25 wlis mamakacebi, fexsacmelebze vizualurad dakvirveba 

swarmoebda yoveldRiurad. tarebis mesame dRes yvela zomis 

RabaSze naTlad gamoixata terfis plantaruli nawilis suraTi, 

SemdgomSi 280-290 zomis fexsacmelebSi meoTxe dRes, xolo 250, 

260, 270 zomis fexsacmelebSi mexuTe dRes Semavseblis moTelvis 

procesi da Sesabamisad RabaSis dayalibeba damTavrebuli iyo, 

fexsacmlis RabaSi gaxda igive reliefis, rogorc terfis 

plantaruli nawili, ris gamoc  terfis RabaSTan Sexebis 

zedapiri gaizarda ramdenimejer, e.i. sagrZnoblad gaizarda misi 

moxerxebulobac, rasac aRniSnavdnen eqsperimentSi monawilenic. 

aqve unda aRiniSnos, rom safeiqro masalis Semavseblad 

gamoyeneba sagrZnoblad zrdis specfexsacmlis higienur 
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Tvisebebs (izrdeba terfis  mier gamoyofili tenis akumulireba) 

da 1,5-jer izrdeba lanCis cveTis xangrZlivoba [81] da a.S. 

amgvarad SegviZlia gavakeToT Semdegi daskvnebi: 

1. jariskacis racionaluri fexsacmlis SemuSavebisaTvis 

gansakuTrebuli mniSvneloba eniWeba specfexsacmelSi terfis 

plantaruli nawilis Sesatyvisi sayrdeni zedapiris arsebobas; 

2. refleqsogenur zonebSi terfis normaluri pirobebis 

SeqmniT sagrZnoblad umjobesdeba terfis biomeqanikuri 

Tvisebebi da Sesabamisad specfexsacmeli xdeba moxerxebuli; 

3. jariskacTa terfis plantaruli nawilis formisa da 

zomebis mravalgvarobis gamo, racionaluri kvalis miReba 

SesaZlebelia mxolod kargi dayalibebis unaris mqone Sualedi 

detalebis, kerZod bunebrivi safeiqro boWkoebis gamoyenebiT; 

4. cxoveluri boWkos qerclovani bunebidan gamomdinare, 

romelic uzrunvelyofs moTelvis saukeTeso Tvisebas, Salis 

boWkosagan miRebuli Semavsebeli xasiaTdeba dayalibebis 

saukeTeso unariT da mTlianad uzrunvelyofs specfexsacmlis 

sayrdeni zedapiris moxerxebulobas misi tarebis umniSvnelo 

periodSi; 

5. cdiT dadasturda, rom ergonomiuli specfexsacmelis 

SemuSavebis erT-erTi mniSvnelovani nawilis – sayrdeni 

zedapiris moxerxebuloba, SesaZlebelia miRweuli iqnas mxolod 

safeiqro boWkoebis naxevrad moTelil mdgomareobaSi 

Semavseblad gamoyenebis SemTxvevaSi, am mizniT karg Sedegs 

iZleva 24% matylis da 76% bambis boWkos nazavi. 
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Tavi 2. jariskacTa specfexsacmlis racionaluri meTodiT 

damzadebis Teoriuli safuZvlebi 

 

2.1. jariskacTa terfebis tipologia da specfexsacmlis 

damzadebis teqnologiuri procesis optimizaciis kvleva 

 

amocanis gadawyvetisaTvis aucilebelia moiZebnos 

specfexsacmlis ramodenime sisruliT damzadebis martivi-

racionaluri meTodi, romelic saSualebas miscems mewarmes 

zedmeti garTulebebisa da danaxarjebis gareSe daamzados 

specfexsacmelebi moTxovnili racionaluri zomebisa da 

sisruleebis mixedviT. 

racionaluri asortimentisaTvis ki safuZveli aris 

jariskacTa anTropometriuli monacemebi, miRebuli maTi 

terfebis masiuri gazomvebiT, am monacemebis damuSavebis 

Sedegad dadgenili is kanonzomierebebi, romlebic arseboben 

rogorc terfebis calkeul zomiT niSan-Tvisebebs Soris, aseve 

mTel generalur erTobliobaSi. am niSan-Tvisebis meryeobis 

sididis mixedviT unda dadgindes  aucilebeli tipo-zomebis 

raodenoba da am tipo-zomebis procentuli Tanafardoba mTel 

erTobliobaSi, romelic uzrunvelyofda jariskacTa 

moTxovnilebis maqsimalurad dakmayofilebas. 

terfebis masiuri gazomvebiT, specfexsacmlis 

racionaluri zoma-sisruliTi asortimentis asagebad 

aucilebelia miRebuli monacemebis statistikuri meTodebiT 

damuSavebis Sedegad zomebisa da formis mixedviT gamovyoT 

tipiuri terfebi, imgvarad, rom am tipiuri terfebisaTvis 

damzadebulma fexsacmelebma daakmayofilos jariskacTa  

umetesi nawili, rac sakmaod problemuri sakiTxia. 
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tipiuri terfebis gamoyofis pirveli mcdelobebi gakeTda 

i. iakovlevisa da i. priklonskis SromebSi [123, 105]. avtorebi 

terfebs yofdnen 1 sm-ian intervalis klasebad. TviToeul 

klasSi gamoyofolo iyo 5-6 qveklasi- terfis aRmarTulobis 

Semoxvevis sididis mixedviT. aseTnairad agebuli iqna 

mamakacis fexsacmelebis 40-ze meti kalapotis tipi, rac 

sakmaod didi raodenoba iyo da arTulebda fexsacmlis masiur 

warmoebas. 

m. petrovi Tavis SromebSi [101, 102] tipiuri terfebis 

gamoyofisaTvis iyenebda variaciuli statistikis meTodebs. man 

miiRo terfebis formis Semdegi kombinaciebi: mokle-viwro, 

mokle-farTe, saSualo-viwro, saSualo-farTe, saSualo-

saSualo da grZeli-farTe. am centraluri tipebis garda mis 

mier gamoyofili iqna Sualeduri tipebi da maTi kombinaciebi. 

sul tipiuri terfebis 58 jgufi. rac miTumetes arTulebda 

masiuri warmoebis SesaZleblobas. 

CamoTvlili mkvlevarebi eqimebi iyvnen da ra Tqma unda ver 

iTvaliswinebdnen fexsacmlis warmoebisaTvis damaxasiaTebel 

sirTuleebs, ris gamoc maTi Sromebi mefexsacmeleebisaTvis 

nakleb praqtikuli Rirebulebis iyo, isini saintereso iyo 

mxolod Teoriuli TvalsazrisiT. 

profesori l. nikolaevi [94] gazomvis monacemebis 

dajgfebas awarmoebda terfis sigrZeSi 5 mm intervaliT 

dayofiT. ganivi zomebis mixedviT ki Semoifargleboda 

mxolod sami tipiT - viwro, saSualo da farTe, rac savsebiT 

misaRebi iyo praqtikuli TvalsazrisiT. 

terfebis anTropologiur SeswavlasTan dakavSirebuli 

sakiTxebi did adgils iWeren v. bunakis SromebSi [43, 44], 

romelic terfebis tipebis gamoyofis or ZiriTad 
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ganzomilebas gvTavazobs: terfis sigrZesa da siganes. tipebisa 

da qvetipebis raodenobis dadgena mis mier xdeboda gazomvis 

monacemebis dayofiT jgufebad, romlis intervalis sidide 

saSualo kvadratuli gadaxris jeradi unda yofiliyo. 

x. liokumoviCi [87-89] aseve awarmoebda terfis tipebisa da 

qvetipebis gamoyofas. mis SromebSi, iseve rogorc Semdgomi 

periodis mkvlevarebis SromebSi, tipebis gamoyofa warmoebda 

terfis sigrZis mixedviT. qvetipebi gamoiyofoda terfis 

siganis mixedviT da ara terf-falangTa SenawevrebaSi 

Semoxvevis sididis mixedviT, rogorc exla gvaqvs. siganis 

mixedviT ganusazRvrelobis intervali ganisazRvreboda 

regresiis gantolebis mixedviT, romelic gamomdinareobda 

terfis sigrZis intervalidan (1 Stixi). man samxedro 

fexsacmlis zoma-sisruliTi asortimentis damuSavebisas 

daadgina sisruleTa Semdegi Tanafardoba: viwro - 20%, 

saSualo - 60%, sruli - 20%. 

rogorc zemoT moyvanili literaturuli analizidan Cans, 

terfis zomebis tipologiuri ganxilvis dros ar SeiZleba im 

faqtis ignorireba, rom terfis zomebi ganisazRvreba ara 

marto sigrZiT, aramed ganivi parametrebiTac, rac bunebaSi 

aris da rasac aRniSnavda yvela anTropologi mkvlevari, 

gasuli saukunidan dRemde. 

yvela zemoT aRniSnul Sromas gaaCnda arsebiTi 

naklovanebebi. kerZod: masiuri gazomvebis analizis Sedegad 

gakeTebul SromebSi ar Seiswavleboda calkeuli niSan-

Tvisebis ganawilebis kanonzomierebebi da terfis calkeul 

zomiT niSan-Tvisebebs Soris kavSiri, rac aucilebel pirobas 

warmoadgenda terfebis ufro zusti daxasiaTebisaTvis da 

fexsacmlis dasabuTebuli zoma-sisruliTi asortimetis 
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agebisaTvis, magram miuxedavad am SeniSvnebisa v. bunakma [45, 

46], p. baSkirovma [39-41] da p. zenkeviCma [54] wlebis 

ganmavlobaSi mefexsacmeleebTan erTdrouli  muSaobis dros 

bevri gaakeTes mosaxleobis terfebis masiuri gazomvis 

monacemebis maTematikuri damuSavebis sferoSi.gansakuTrebiT 

didi samuSao iqna Catarebuli am mimrTulebiT m. ignatievis 

[64-67] mier, romelmac fexsacmlis zomiTi asortimentis 

miaxloebiTi gamoTvlebisaTvis SeimuSava nomogramebi, ramac 

sakmaod gaaiola es procesi. 

terfebis tipologiis yvelaze srulyofili da 

Teoriulad dasabuTebuli meTodika SemuSavebuli iqna 

profesor i. zibinis mier [51]. am SromaSi tipizaciis 

safuZvlad aRebuli iyo mis mierve dadgenili da ukve 

sayovelTaod miRebuli terfis zomebis ganawilebis 

kanonzomierebebi da calkeul zomiT niSan-Tvisebas  Soris 

arsebuli damokidebuleba. kerZod:  man pirvelma daadgina, rom 

mosaxleobaSi terfis nebismieri zoma ganawilebulia 

garkveuli kanonzomierebiT da igi emxveva normaluri 

ganawilebis - gausis mruds; terfis yvela grZivi zoma 

aRebuli jgufisaTvis proporciulia terfis sigrZis (anu igi 

icvleba proporciulad). aseve terfis ganivi zomebi 

proporciul damokidebulebaSi arian erTmaneTTan; terfis 

ganivi zomebis saSualo mniSvneloba wrfiv damokidubulebaSi 

imyofeba mis sigrZesTan. 

i. zibinis Sromis Tanaxmad sisrulis mixedviT qvetipebis 

raodenobis gansazRvra SeiZleba vawarmooT ori saSualebiT: 

1. meore niSan-Tvisebis (Semoxveva 0,68/0,72 L kveTaSi) 

sruli gabnevis cvlilebis dayofa, romelic gamosaxulia 

saSualo kvadratul gadaxraSi (σ) `SegrZnebis zRvaris~ (λ) 
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gaormagebuli sididiT, an ganusazRvrelobis zRvaris 

intervaliT (s); ama Tu im parametris  sisruleTaSorisi  

intervalis ganusazRvrelobis zRvari miiReba gaormagebuli 

`SegrZnebis zRvaris~ toli; 

2. meore niSan-Tvisebis gabnevis meryeoba, romelic 

ganixileba ZiriTad niSan-TvisebasTan kavSirSi, xasiaTdeba 

samwyobro saSualo kvadratuli gadaxris sididiT:   ∑ −= 21 rδ  

misi saSualo mniSvneloba, romelic Seesabameba centralur 

qvetips, mdebareobs regresiis wrfeze. qvetipebis raodenobis 

(n) gansazRvra swarmoebs ∑± 2 -is ganusazRvrelobis zRvaris 

sidideze gayofiT anu  
s

n ∑=
4

. 

terfebis tipologiis da Sesabamisad fexsacmlis zomiTi 

asortimentis agebis kidev ufro srulyofili meTodi 

SemogvTavaza o. farnievam [111, 112] or niSan-Tvisebas Soris 

arsebuli korelaciuri damokidebulebis gantolebebis 

safuZvelze. misi azriT es xerxi iZleva mcire cdomilebas. 

sxvadasxva geografiuli raionebis monacemebiT arsebiTi 

gansxvaveba miTumetes adasturebs calkeuli qveynebis 

mosaxleobis terfebis perioduli Seswavlis aucileblobas. 

mravalricxovani kvlevebiT dadasturebulia,  rom sxvadasxva 

qveynebSi mosaxleobas terfis zomebi gansxvavebuli aqvT, 

magram terfis zomebs Soris kavSiri da maTi ganawilebis 

kanonzomierebebi yvela SemTxvevaSi erTnairia. am 

kanonzomierebebis mixedviT SesaZlebelia terfebis 

erToblioba davyoT jgufebad, romelTa saSualo zomebi 

tipiuri iqneba am qveynisaTvis. terfebis am jgufisaTvis 

SeiZleba davadginoT mosaxleobis raodenobrivi 

Tanafardobani, ganvsazRvroT fexsacmlis mwarmoeblisaTvis 
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saintereso zomiTi niSan-Tvisebebi. calkeuli qveynebis terfis 

zomebis Tavisebebrebebis Seswavlis TvalsazrisiT samuSaoebi 

Catarda TurqmeneTSi [95] da uzbekeTSi [118]. ZiriTadad 

kvlevebi Catarebulia maRal doneze gamovlenilia terfis 

zomebis Taviseburebebi, magram fexsacmlis zoma-sisruliTi 

asortimentis gaangariSebis meTodika aradamakmayofilebelia. 

k. Cencovas naSromSi [121] ganxiluli aqvs monacemebis 

statistikuri damuSavebis Tanmimdevroba. Seswavlili aqvs 

terfis zomebis cvlilebis intensivoba, tanis zomasTan 

mimarTebaSi, Sesabamisi daskvnebiT. warmoebaSi kalapotebis 

raodenobis Semcirebis Tvalsazrisidan  gamodian poloneli 

mecnierebi e. xoleva da sxvebi [121]. naSromSi xazgasmulia rom 

terfis sigrZes da konaTa nawilSi Semoxvevis sidides Soris 

arc Tu ise kargi korelaciuri kavSiri aucilebels xdis 

kalapotebis diferencirebas sisruleebis mixedviT.  

fexsacmlis zomiTi asortimentis problemebis kvlevis 

dros o. farnieva [112] miuTiTebs, rom zomiTi asortimentis 

skalis swori agebisaTvis gaanalizebulia ZiriTadi 

faqtorebi, romlebic or jgufad iyofa. zomiTi asortimentis 

gansazRvruli da zomiT asortimentze moqmedi. aseTi dayofa 

gamowveulia imiT, rom arsebobs ori mosazreba: 

mefexsacmeleebi Tvlian, rom zoma-sisruliTi asortimenti 

agebuli unda iyos zomebis Tanamedrove anTropometriul 

monacemebze da mosaxleobis erTobliobaSi maTi ganawilebis 

kanonzomierebis safuZvelze; saqonelmcodneebi da 

ekonomistebi ki Tvlian- ageba moxdes zomebis mixedviT 

fexsacmlis moTxovnilebis Seswavlis safuZvelze. kvlevam 

aCvena, rom orive es faqtori msgavsia da eqvemdebareba 

normaluri ganawilebis  kanons [96]. 
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zemoT ganxiluli Sromebi naTlad gviCveneben, rom 

marTalia erTi da igive jgufis mosaxleobas aqvs sxvadasxva 

zomis terfebi, magram am zomebis sidideebi erTmaneTTan 

dakavSirebulia garkveuli kanonzomierebiT. am kanonebiT 

SesaZlebelia terfebis mTliani masa davyoT jgufebad, 

romelTa saSualo zomebi tipiuri iqneba am jgufisaTvis. 

mosaxleobis am jgufis terfebisaTvis SesaZlebelia 

davadginoT raodenobrivi Tanafardoba da ganvsazRvroT 

mefexsacmelesaTvis saintereso zomiTi asortimenti. 

mravalricxovanma anTropometriulma gamokvlevebma 

gviCvena, rom terfis erTi da igive sigrZis SemTxvevaSi 

arseboben terfebi sxvadasxva ganivi zomebiT. bunebrivia, rom 

davakmayofiliT mosaxleoba moxerxebuli fexsacmeliT, igi 

unda damzaddes erTi da igive  sigrZis da ramodenime 

sisruliT, e.i. aucilebelia gamoiyos dametebiTi qvetipebi. 

sisrulis mixedviT terfebis intervalis gansazRvrisaTvis, 

rogorc zemoT avRniSneT [57] Semogvaqvs `SegrZnebis zRvris» 

gansazRvra. es aris zomis is maqsimaluri dasaSvebi sidide, 

romliTac SeiZleba SevcvaloT fexsacmlis ganivi da 

SemoxveviTi zomebi ise, rom adamianma igi mkveTrad ver 

SeigrZnos. 

aqedan SeiZleba davaskvnaT, rom im jgufis terfebisaTvis, 

romlebic gansazRvruli sigrZis dros, ganivi zomebi 

moTavsebulia ganusazRvrelobis intervalis sazRvrebSi, 

fexsacmeli, Sekerili saSualo tipiuri zomiT, intervalis 

sazRvrebSi iqneba moxerxebuli. aqedan gamomdinare 

ganusazRvrelobis zRvris gazrda dasaSveb farglebSi ra Tqma 

unda gazrdis moxerxebuli fexsacmeliT mosaxleobis 

dakmayofilebis procents. Catarebulma samuSaoebma [51], 
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romlebic exebodnen `SegrZnebis zRvris» dadgenas, gviCvenes, 

rom mozrdili mosaxleobisaTvis sayofacxovrebo 

fexsacmelSi sisruleTa Soris  intervaliT misaRebia 8-10 mm. 

moxerxebuli fexsacmeliT mosaxleobis dakmayofileba 

dRemde gadauwyvetelia. standarti [52] iTvaliswinebs 

mosaxleobis fexsacmliT dakmayofilebas 3 sisruliT  

sisruleTa Soris  8 mm-iani intervaliT sayofacxovrebo 

fexsacmelebisaTvis (garda 0-3 jgufisa) da sisruleTa Soris 

10 mm-iani intervaliT iuftis specfexsacmelebisaTvis. aseT 

SemTxvevaSic ki momxmareblis dakmayofileba moxerxebuli 

fexsacmeliT miaRwevda mxolod 80%-is farglebs  [54]. 

Tbilisis, quTaisis, baTumis, moskovisa da leningradis 

fexsacmlis fabrikebis (jer kidev ssrk-s dros)  saqmianobis 

analizis Sedegad da miTumetes axla, mcire sawarmoebis 

pirobebSi standartis moTxovnebi am TvalsazrisiT uxeSad 

irRveva. umetesad fexsacmeli sisruleebis mixedviT ar 

ikereba, aris gamonaklisi SemTxvevebi fexsacmlis sami 

sisruliT Sekervisa, sisruleTa Soris 6 mm-iani intervaliT, 

standarti  [52] SeniSvnaSi aseT gamonakliss uSvebs, magram ar 

aris daculi sisruleebis procentuli ganawileba. Sedegad 

mcirdeba mosaxleobis dakmayofileba moxerxebuli 

fexsacmeliT da e.i. sagrZnoblad mcirdeba fexsacmlis 

realizacia. miuxedavad gamoqveynebuli mravali samecniero Tu 

sagazeTo statiebisa, mewarmeebma jer kidev ver gaiTavises 

bazris segmentis dapyrobis es  mniSvnelovani sakiTxebi. 

profesori m. volkovi, ruseTis janmrTelobis dacvis 

saministros mTavari travmatologi terfis deformaciis, 

daavadebebis da mosaxleobis racionaluri fexsacmeliT 

uzrunvelyofisadmi miZRvnil IV plenumze  [49] aRniSnavda, rom 
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fexsacmlis sawarmoebi faqtiurad momxmarebels miawvdis erTi 

sisrulis fexsacmels, rac gamoricxavs mosaxleobis umetesi 

nawilis moxerxebuli fexsacmliT dakmayofilebas da 

bunebrivia iwvevs terfis sxvadasxva paTologiebs. igive 

grZeldeba dResac.  

ganasakuTrebulad mtkivneulad aRiqmeba aRniSnuli 

problema jariskacTa specfexsacmelebSi, radgan am 

SemTxvevaSi saqme gvaqvs adamianis saqmianobis eqstremalur 

pirobebTan da am SemTxvenvaSi fexis terfis fexsacmlis 

zomebTan arasworma Sefardebam-mouxerxeblobam advili 

SesaZlebelia gamoiwvios  mZime da Seuqcevadi procesebi.  

zemoT naTqvamidan aSkarad Cans, rom jariskacTa 

moxerxebuli fexsacmliT dakmayofileba da teqnologiuri 

procesebis gamartivebiT 3 sisruliT fexsacmlis damzadebis 

xarjebis Semcirebis gadawyveta aqtualuria da maTi 

gadaWrisaTvis axali meTodebis SemuSaveba aucilebelia. 

specfexsacmlis sisruleebis mixedviT damzadebis sakiTxi 

unda gadaiWras kalapotebis zedapirebis da namzadis ZiriTadi 

parametrebis SeswavliT, raTa moiZebnos specfexsacmlis sami 

sisruliT damzadebis SesaZlebloba erTi - saSualo 

sisrulis namzadiT. winaswari mokvleviT dadginda, rom aseTi 

meTodi SesaZlebeli iqneba sisruleTa Soris intervalis 

gazrdiT. 

erTi da igive zomisa da gansxvavebuli sisrulis 

kalapotebis unificirebul kvalze specfexsacmlis damzadeba 

garkveul guliswyromas iwvevs fexsacmlis zogierT 

specialistTa Soris. maTi azriT unificirebuli kvalis 

SemTxvevaSi dabal da maRal sisruleebSi adgili eqneba 

fexsacmlis gare Sesaxedaobis (siluetis) gauaresebas. ase 
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magaliTad, didi sisrulis SemTxvevaSi adgili eqneba lanCaze  

zeda nawilis `dakidebas~ (gadafarvas), rac maTi azriT 

gaauaresebs fexsacmlis siluets. am sakiTxis ufro Rrmad 

Seswavlis mizniT aucilebeli xdeba specfexsacmelebisaTvis 

saWiro RabaSis siganis W0,68Д  da kalapotis Semoxvevas R0,68/0,72Д 

Soris Sefardebis Kkoeficientis optimaluri sididis 

dadgena. 

 

2.2. fexsacmlis kalapotis geodeziuri wreebis Seswavla-

analiziT specfexsacmlis damzadebis axali meTodis 

SemuSaveba 

 

qarTul jarSi momsaxure rigiTi jariskacebis terfebi 

Cvens mier intensiurad iqna Seiswavlili. am Seiswavlis 

ZiriTadi mizania SevimuSaoT specfexsacmlis racionaluri 

Siga forma da optimaluri zoma-sisruliTi asortimenti. 

kvlevis programaSi Sedis terfis vizualuri daTvaliereba, 

plantografia da ZiriTadi zomebis dadgena. dakvirvebiT 

naTlad Cans, rom jariskacTa terfebis mdgomareoba 

aradmakmayofilebelia. adamianis am umniSvnelovanesi organos 

agebulebisa da funqciis darRvevis didi nawili gamowveulia 

terfis zomebTan Seusabamo fexsacmlis tarebiT. terfis 

agebulebisa da funqciis darRveva arTulebs siaruls, iwvevs 

cud ganwyobilebas da xdeba sxvadasxva daavadebebis mizezi.  

jariskacebs aqvT ara marto gansxvavebuli terfis 

sigrZeebi, aramed gansxvavebuli sisruleebi, ganivi da 

SemoxveviTi zomebi. magaliTad saSualo sigrZis mqone 

mamakacebs terf-falangTa SenawevrebaSi saSualo Semoxvevidan 

gadaxris sidide aqvT 30-40 mm, rogorc met, aseve naklebi 
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mimarTulebiT [61]; Semoxvevis zomebis mixedviT terfebis 

ganawileba swarmoebs normaluri ganawilebis kanonis 

mixedviT. e.i. Semoxvevis mixedviT saSualo zomis terfebi 

mTel erTobliobaSi  aris SedarebiT didi raodenobis, xolo 

kidura zomebi gvxvdeba iSviaTad. iseTi terfebi, romlebic 

Semoxvevis saSualo zomidan gansxvavebulia ±4 mm-iT da metad, 

gvxvdeba daaxloebiT 60%. 

rodesac mewarmeebi specfexsacmels amzadeben mxolod 

erTi sisruliT, jariskacTa 60% fexsacmels atarebs misi 

terfis ara Sesatyvisi zomebis mixedviT. kerZod sruli 

terfis mqone jariskaci xmarobs ufro didi zomis (nomris) 

fexsacmelebs, vidre mas sWirdeba, xolo Txeli terfis 

mqoneni ki xmaroben dabal zomebs da amitom maTi TiTebi 

mibjenilia myar cxvirqvedaze 

winaswari gamokvlevebis Sedegad  naTeli  gaxda, rom 

specfexsacmlis sami sisruliT damzadeba damatebiTi 

materialuri da organizaciuli garTulebis gareSe 

SesaZlebelia sisruleTa Soris 10-12 mm-iani itervalis dros. 

Cveni samuSaos am nawilSi miznad davisaxeT vaCvenoT, rom 

specfexsacmelSi `didi» sisruliTi intervali (10-12mm) 

unificirebul kvalze damzadebul fexsacmelSic ki ar 

uaresdeba fexsacmlis gare Sesaxedaoba. 

mosaxleobis moxerxebuli fexsacmlis dakmayofilebis 

mizniT mecnierTa erTi nawili amtkicebs sisruleTa Soris 

intervalis 10 mm-mde gazrdas [61]. fexsacmliT terfis 

dasaSvebi SekumSvis Sesaxeb Catarebuli samuSaoebi [51] 

gviCvenebs, rom sisruliTi intervalis gansazRvrisaTvis 

aucilebeli SegrZnebis zRvari Semoxvevis ganivi 

mimarTulebiT SesaZlebelia gaizardos 5-7 mm-mde, e.i. am 
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TvalsazrisiT SesaZlebelia sisruliTi intervali iqnes 10-14 

mm-mde. 

Semoxvevasa da RabaSis siganes Soris arsebuli kavSiris 

gansazRvrisaTvsis Cven CavatareT RabaSis sigane W0,68L da 

Semoxvevas R0,68/0,72L -s SefardebiTi analizi, standarti 3927-88-iT 

da Cvens mier SemoTavazebuli sistemis 10-12 sisruliTi 

intervalis mixedviT. 

am Sefardebis maxasiaTebeli koeficienti ganisazRvra 

Semdegnairad: 
Д

Д

R
W

K
72,0/68,0

68,0=  

bunebrivia, K-s 100-ze gamravlebiT miiReba sidide, 

romelic gviCvenebs, Tu Semoxvevis ramden procents moicavs 

kalapotis kvali igive kveTaSi. 

amis Semdeg analizi Catarda plantogramebze. 

SenarCunebul iqna mamakacebisaTvis saSualo zomebi 268,3±0,6 mm. 

plantogramebs orientireba gaukeTda pirobiTi RerZis 

mixedviT, romelic gadioda 2-3 TiTebs Soris da quslis 

centrze. am RerZze 0,68 L manZilze mis marTobulad gatarebul 

wrfeze gadaizoma terfis horizontaluri proeqciis 

(gabaritis) da anabeWdis siganeebi. Semdeg ganisazRvra am  

siganeebis saSualo mniSvnelobebis Sesabamis SemoxvevebTan 

Sefardebebi, anu gansazRvrul iqna Kgab. da Kanab., romelTa 

monacemebi mocemulia cxrilSi 2.1. 

cxrili 2.1. 
Kваб. da Kамаб.  mniSvnelobebi  
terfis 
sigrZe 
(mm) 

gabaritis 
sigane 
Kваб. (mm) 

anabeWdis 
sigane  
Kамаб. (mm) 

O0,68/0,72L 
(mm) 

Kgab. Kanab. 

268,3±0,6 101,5 83,2 256,1 0,40 0,33 
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 cxrili 2.1.-is mixedviT agebul iqna diagrama (sur.2.1.) 

zeda wyvetili wrfe Kgab. gviCvenebs gabarituli zomis 

(terfis horizontaluri proeqciis) Sefardebas terfis 

SemoxvevasTan, e.i. RabaSis siganis kalapotis SemoxvevasTan 

maqsimalurad SesaZlebel Sefardebas. qveda wyvetili wrfe 

Kanab. ki gviCvenebs anabeWdis siganis terfis SemoxvevasTan 

fardobiT Sefardebas, e.i. kalapotis RabaSis SemoxvevasTan 

Sefardebis minimalur mniSvnelobas. 

cxrilebis monacemebi da diagrama TvalsaCinod gviCvenebs, 

rom jariskacebis fexsacmelebisaTvis arc erTi Kk Sefardeba, 

anu kalapotis siganis SemoxvevasTan fardobiTi Sefardeba ar 

gamodis mocemul sazRvrebs gareT, e.i. Kй<Kваб.. 

sxvadasxva sisrulis specfexsacmelebis Kй mniSvneloba 

moTavsebulia Kваб da Kамаб  -is sazRvrebSi. aqedan SeiZleba 

gakeTdes daskvna, rom specfexsacmelis damzadeba sami 

sisruliT, sisruleTa Soris 12 mm-iani intervaliT, 

SesaZlebelia damzaddes unificirebul kvalze da am dros 

RabaSis siganesa da Semoxvevis Sefardeba ar gamodis 

dasaSvebi zRvrebidan. 

Casatarebeli gamokvlevis Sedegad SeiZleba gakeTdes 

daskvna, rom gare Sesaxedaobis TvalsazrisiT jariskacis 

fexsacmeli sruliad SesaZlebelia damzaddes 3 sisruliT, 

sisruleTa Soris 12 mm-iani intervaliT unificirebul kvalze. 

rac damtkicda imiTac, rom faqtiurad Sekerili, mamakacis L-

270 zomis sisruleTa Soris 10-12 mm intervaliT damzadebul 3 

sisrulis fexsacmelze gare vizualur Sesaxedaobis 

gauaresebas adgili ar hqonia.  

analizis Sedegad SeiZleba gakeTdes daskvna, rom 

jariskacTa specfexsacmlis 3 sisruliT damzadeba sisruleTa 
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Soris 10-12 mm erT unificirebul kvalze esTetikuri 

TvalsazrisiT specfexsacmelSi sruliad dasaSvebia. cxrili 

2.2. radgan zemoT aRniSnuli Sefardebebi aseT kalapotebSi 

gacilebiT naklebia, vidre amas iTvaliswinebs standartis 

moTxovnebi.  

cxrili 2.2. 
kalapotis Semoxvevasa da siganes Soris Sefardeba 

samxedro specfexsacmelebisaTvis  

жнла L сисрукд  
R 

W0,68L (лл) R0,68/0,72L 
(лл) 

KK 

еиьрн 95,0 253 0,37 
Сашуакн 95,0 263 0,36 268 
Фарзд 95,0 273 0,35 

 
 
 
 
 
 
 
 
 
 
 
 

 
 
sur. 2.1.    samxedro fexsacmelis kalapotis siganesa da 
Semoxvevas Soris Sefardeba. 

 
2.3. валартиедбуки лдзнгиз содъфдюсаълкис сали сисрукиз 

галжагдбис йекдеа 

 

10-12 mm-iani sisruliTi intervalis SemTxvevaSi winaswari 

mokvleviT SesaZlebeli xdeba specfexsacmlis damzadeba sami 

sisruliT yovelgvari materialuri danaxarjebis gazrdisa da 

organizaciuli garTulebis gareSe. 

K

Kо 

фарздсашуакнеиьрн 

0,3 

0,4 

0,2 

0,1 

сисрук д
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cnobilia, rom sami sisruliT damzadeba iwvevs 

organizaciuli da ekonomikuri xasiaTis siZneleebs. dRemde 

sami sisruliT fexsacmeli SesaZlebelia damzadebuliyo ori 

gziT. kerZod: 1) gamoyenebul unda iqnes mxolod didi 

sisrulis namzadebi samive  sisrulis kalapotebze 

formirebisaTvis an 2) damzadebul iqnes TiToeuli  

sisrulisaTvis sami Sesabamisi zomis namzadi. pirvel 

SemTxvevaSi namzadis farTi iqneba meti saSualo da dabali 

sisrulis kalapotebze, rac gamoiwvevs masalebis gadaxarjvas 

[42]. meore SemTxvevaSi sagrZnoblad rTuldeba warmoebis 

organizacia, izrdeba saWrisebis meurneoba, rac iTxovs 

saWrisebis damzadebisaTvis da maTi SenaxvisaTvis damatebiT 

xarjebs. 

mewarmeebma kargad ician, rom aucilebelia fexsacmlis 

sami sisruliT damzadeba, magram zemoT aRniSnuli mizezebis 

gamo amas ver axerxeben. Sesabamisad sayofacxovrebo 

fexsacmlis  momxmarebelTa is nawili, romlebsac aqvT 

saSualo tipiuridan gansxvavebuli terfi, ver irCeven 

moxerxebul fexsacmels da iZulebuli arian SeirCion maRali 

an dabali zomis fexsacmelebi an mimarTon individualuri 

kervis sawarmoebs. amitom amis Sesaxeb isini sayvedurs xSirad 

gamoTqvamen presis furclebze. zogierTi mewarme sxvadasxva  

mcire RonisZiebebiT cdilobs sakiTxis gamosworebas. kerZod 

periodulad kalapotis pirdapir aRmarTulobaze afens safens, 

zrdis didi nomrebis procentul raodenobas da sxva, magram 

aseTi RonisZiebebi dauSvebelia da minimaluradac ki ver 

daakmayofilebs jariskacTa moTxovnilebas. amitom 

specfexsacmlis sami sisruliT damzadebis dasabuTebuli 

meTodis SemuSaveba, romlis drosac gamoricxuli iqneba 
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zedmeti materialuri da organizaciuli danaxarjebi [75] 

aqtualuri sakiTxia. 

specfexsacmlis sami sisruliT damzadebis 

gamartivebisaTvis misaRebi iqneba iseTi meTodi, romlis 

drosac saSualo sisrulis (R) garkveuli nomris (L) kalapotis 

Sesatyvisi namzadi, gamoiyeneba mimdebare maRali nomris 

(pirobiTad avRniSnoT L+1) da dabali sisrulis (R-1) kalapotze 

da dabali nomris (L-1) da maRali sisrulis (R+1) kalapotze 

formirebisaTvis (sur. 2.2.). 

 
suraTi 2.2. saSualo sisrulis namzadiT specfexsacmlis 

sami sisruliT damzadebis sqema. 

 

pirvel etapze specfexsacmlis kalapotebis sisruleTa 

Soris aRebul iqna intervali 10 mm, erTi namzadiT sami 

sisrulis fexsacmlis sacdeli partiis damzadeba 

SesaZlebeli gaxda. imis asaxsnelad, Tu ram ganapiroba 

aRniSnuli SesaZlebloba, gamoyenebul iqna kalapotis 
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zedapiris grZivi da ganivi geodeziuri xazebis fardobiTi 

analizi, maTi cvlilebis kanonzomiereba zomisa da sisrulis 

cvalebadobis dros. am sakiTxis Tanmimdevrul Seswavlas 

eZRvneba samuSaos es nawili. 

fexsacmlis kalapotis zedapiris sigrZes mis Siga da 

gare mxares zomaven or ukidures wertilebs Soris umokles 

xazze, romelsac pirobiTad ewodeba geodeziurs. es xazi Lk 

(sur. 2.3.) gadis kalapotis zedapiris saorientacio 

wertilebze: cxvirSi - grZivi kveTis konturis kvalis 

wibosTan gadakveTis wertili da quslSi - wertili grZiv 

vertikalur kveTaze, romelic moTavsebulia kalapotis 

quslis nawilis simaRlis (H) kvalis wibodan 1/3 manZilze 

yvelaze gamoburculi wertili. 

Lй -is sigrZe ganisazRvreba Siga (Lй
ш) da gare (Lй

в) 

geodeziuri xazebis saSualo ariTmetikulis povniT:  

Lй = (Lй
ш + Lй

в) / 2 

ganiv sakontrolo  xazad iTvleba im kveTis rkali, 

romelic qveda nawilSi kalapotis kveTis wiboze quslidan 

0,68 L manZilze, xolo zeda nawilSi qedze sakontrolo 

wertilSi quslidan 0,72 L manZilze. 3927-88 standartis 

Sesabamisad am kveTaSi izomeba kalapotis  konaTa nawilis 

Semoxvevac O0,68/0,72 L . Tu am kveTaSi Semoxvevis sidideze igive 

kveTaSi kvalis sigans gamoklebiT, miiReba aRniSnul kveTaSi 

kalapotis zeda konturis sigrZes. lй-s vuwodebT kalapotis 

ganivi geodeziuri xazis sigrZe.  

lй = O0,68/0,72 L - W 0,68 L 
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sur. 2.3. kalapotisa da namzadis geodeziuri xazebis 
urTierTmdebareoba. 
 

fexsacmlis namzadis zedapirze (sur. 2.5.) arsebobs 

kalapotis zedapirze aRniSnuli wertilebis da xazebis 

Sesatyvisi wertilebi da wrfeebi. namzadis grZiv geodeziur 

wrfeebs Seesabamebian swori xazebi Lм
ш га Lм

в: 

Lм = (Lм
ш + Lм

в) / 2 

xolo sakontrolo-ganivi manZili (namzadis ganivi 

geodeziuri sigrZe) aiReba m  da n wertilebs Soris (lм). 

Tu dadasturda daSveba, rom kalapotis zomisa da 

sisrulis cvlilebis dros icvleba geodeziuri xazebis 

sigrZeebi, maSin nomeris (L) SecvliT metobiT mxares, e.i. L+1 da  

naklebobis (qveda) mxares (L1) amasTan sisrules  (R) ki piriqiT 

sawinaaRmdegod (R-1) da (R+1) miiReba sxvadasxva zomisa da 

sisrulis kalapotebi, romelTa geodeziuri xazebi iqneba 

toli: 

( ) ( ) ( )1
1

1
1

=
+

+
−

== LL
R

LLL
R

L
R ййй    2.1. 

aRniSnulis dasamtkiceblad Catarda ori eqsperimenti. 

aRebul iqna fexsacmlis  (kalapotis fasoni 912219) kalapote-
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bis Semdegi nomrebi: 250, 260, 270, 280 da 290. yvela es nomrebi 

SerCeuli iyo meoTxe sisrulis. am kalapotebis Siga da gare 

geodeziuri xazebi gaizoma  am miznisaTvis specialurad dam-

zadebul xelsawyoze, romlis gazomvis sizustes 0,1 mm uzrun-

velyofda indikatori, sur. 2.4. yovel nomerze TviToeul mxa-

res geodeziuri xazi izomeboda 20-jer da  dadginda sididis 

saSualo mniSvneloba (danarTi 2.1.) 

 
suraTi 2.4. kalapotis geodeziuri xazebis gamzomi xelsawyos 

sqema. 

 

eqsperimentis Sedegebi mocemulia  grafikis saxiT 

(sur.2.5.a.). es grafiki gviCvenebs, rom erTi da igive sisrulis 

SemTxvevaSi 250-dan 290-mde nomerTa intervalSi nomersa da 

grZiv geodeziur xazs Soris arsebobs wrfivi damokidebuleba: 

Lй = 1,2 L - 6,5 [лл]   (2.2.) 

gantolebis koeficienti gviCvenebs, rom  kalapotis sig-

rZis cvla 10 mm-iT (2 nomriT) iwvevs Lй-с cvlas 12 mm-iT, anu 7.5 

mm-iT (erTi zomiT) cvlilebis dros 9 mm. 
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amgvarad Tu mimdebare zomis (L+1) kalapots mivazomebT 

namzads, romelic damzadebulia saSualo zomis (L) kalapotze, 

aRmoCndeba, rom es namzadi sigrZeSi mokle iqneba ara 7.5, ara-

med 9 mm-iT, xolo (L-1) kalapotze meti iqneba igive 9 mm-iT. 

 
suraTi 2.5. geodeziuri xazebis a-nomerTan da b- 

SemoxvevasTan damokidebulebis grafikebi. 

zemoT davuSviT, rom sisrulis gazrdiT an SemcirebiT, Se-

icvleba grZivi geodeziuri xazis sigrZe Lй . 

sisrulis cvlilebiT Lй  -s cvlileba swarmoebs kalapo-

tis uwyveti karkasiT warmoqmnili, kveTebis ganusazRvreli 

ricxvis perimetris cvlilebis Sedegad. moxerxebulobisaTvis 

am cvlilebas vaCvenebT erTi parametrisaTvis - konaTa nawil-

Si SemoxvevisaTvis da misi ΔR nazrdisaTvis. 
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Tu rogor icvleba Lй sidide sisrulis (R) cvlilebiT, 

SeiZleba dadgenil iqnes O0,68/0,72L га Lй -s Soris kavSiris 

kvlevis gziT. amisaTvis Catarda meore eqsperimenti. 

specialurad am eqsperimentis Casatareblad damzadebuli 

iqna mamakacis kalapotebi fasoni 912258, nomeri (L)  262, 

sisrule (R) 4. 

ъюрики 2.3. 

sisrulis damokidebuleba SemoxvevasTan sxvadasxva 
intervalis SemTxvevaSi 

 

konaTa nawilSi Semoxveva (O0,68/0,72L) SemdegSi aRiniSneba RR. 

am kalapotis sawyisi nomris da sisrulis Semoxveva udris 240 

mm-s. am sabaziso kalapotis mixedviT damzadda 8 wyvili 

kalapoti, romlebsac konaTa nawilSi hqondaT sxvadasxva zoma, 

romlebic sawyisi zomidan gansxvavdebodnen 6, 8, 10, 12 mm-iT, 

rogorc metobiT da aseve naklebobiT (cxrili 2.3.). kalapotebi 

Semowmda da Seesabamebodnen moTxovnebs. yvela kalapotze 

zemoT aRniSnuli wesiT gaizoma geodeziuri xazebi (danarTi 

2.2.) eqsperimentis monacemebis statistikurma damuSavebam 

aCvena, rom erTi da igive nomris kalapotis geodeziuri xazis 

sigrZe kalapotis Semoxvevis (sisrulis) cvlilebiT 

kanonzomierad icvleba (sur. 2.5.b.)  wrfivi damokidebulebis 

gantolebiT: 

Lй = 0,38 OR + 220,2      [лл]  (2.3.) 

шдлнюедеа 0.68/0.72L йедзаши имтдреакдбиз 

(лл) Сисрукд 

6 8 10 12 

еиьрн R-1 234 232 230 228 

сашуакн R 240 240 240 240 
сруки R+1 246 248 250 252 
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am gantolebidan SeiZleba mtkiceba, rom ΔRR erTi 

erTeuliT (1 mm) cvlilebiT ΔLй Sesabamisad icvleba 0,38 mm-iT, 

e.i.  

ΔLй = 0,38 ΔOR    [лл]  (2.4.) 

eqsperimentuli monacemebis damuSavebis Sedegad miviReT 

damokidebulebis wrfivi gantolebebi: 

nomersa da grZiv geodeziur xazs Soris Lй=1.2N-6.5 [лл] 

nomersa da kalapotis Semoxvevis cvlilebas Soris 

Lй=0.38 OR+220.2 [лл] 

amgvarad,  ganvsazRvreT ra ΔL-isa da ΔO-с cvlilebis 

wrfivi damokidebuleba, ganisazRvreba maT Soris kavSiri: 

ΔLй = 0,38 ΔO + 6 sign (L)   
1
1

1
1

+
−

+
−

L
Lsign

     [лл]  (2.6.) 

aseve ganvsazRvreT ΔL-is damokidebuleba Semoxvevis 

nazrdTan ΔO-sTan 

ΔL=0,5ΔO+1 sign(N)    
1
1

1
1

+
−

+
−

L
Lsign

  [лл] 

amgvarad dadginda, rom kalapotis grZivi geodeziuri 

xazis  nazrdi ΔLй = 9 mm miRebuli nomridan nomerze 

gadasvliT (ΔL = 7,5 лл) toli aris kalapotis SemoxveviTi 

zomis 23,7 mm-iT cvlilebis. sxvagvarad rom vTqvaT, sisruleTa 

Soris ΔOW = 23,7 mm intervalis SemTxvevaSi saSualo zomis 

(L) da saSualo sisrulis (R) kalapotze damzadebuli namzadi 

Sesatyvisi iqneboda sigrZeSi erTi zomiT met (L+1) da dabali 

sisrulis (R-1) da piriqiT, erTi zomiT nakleb (L-1) da maRali 

sisrulis  (R+1) kalapotebisTvisac. 

 es movlena aris erT-erTi piroba SemoTavazebuli 

meTodikiT saSualo sisrulis namzadebiT fexsacmlis sami 

sisruliT damzadebisaTvis. 
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meore piroba dasmuli amocanis gadawyvetisaTvis aris am 

gadasvlebis dros ganivi sakontrolo xazis (mas vuwodeT 

ganivi geodeziuri xazi) sxvadasxva zomisa da sisruleebis 

kalapotebze erTmaneTTan Sesabamisoba. 

amitom amocanis srulyofilad gadaWris mizniT grZivi da 

ganivi geodeziuri xazebis cvlilebis dinamikas kalapotebis 

zomisa da sisruleebis cvlilebis dros ganixileba 

erToblivad. 

2.4. содъфдюсаълкис сюеагасюеа сисрукиз галжагдбис 

аюаки лдзнги 

fexsacmlis sami sisruliT damzadebis ekonomiuri 

meTodisaTvis [71], romelic gulisxmobs mxolod erTi 

sisrulis namzadebis gamoyenebas, aucilebelia davadginoT 

mimdebare zomisa da sisrulis kalapotebisaTvis zedapiris 

ZiriTadi parametrebis optimaluri cvlilebis 

kanonzomierebebi. 

zemoT dadgenil iqna,  specfexsacmlis kalapoti zomis 

cvlilebiT ΔL = 7.5 mm da sisrulis (Semoxveva konaTa 

nawilSi) cvlilebiT ΔR = 23,7 mm, xdeba grZivi geodeziuri 

xazis L-is erTi da igive sididiT cvlileba: 

ΔLL = ΔLR = 9,0 лл 

aqedan gamomdinare, Tu zomisa da sisrulis 

cvlilebisaTvis aiReba aRniSnuli intervalebi, miiReba 

kalapotebis iseT seria, romelTaTvisac grZivi geodeziuri 

xazi L zomisa da  R sisrulis kalapotisaTvis toli iqneba 

igive seriis didi zomis (L+1) da dabali sisrulis (R-1), aseve 

dabali zomis (L-1) da maRali sisrulis  (R+1) kalapotebis 

grZivi geodeziuri xazebis. magram kalapotis zedapiris meore 

ZiriTadi  parametrisaTvis - ganivi sakontrolo xazisaTvis -1 
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(ganivi geodeziuri xazi), aseTi Sesabamisoba ar iqneba Semdegi 

mizezis gamo. 

terfis zomebis cvlilebis  sayovelTaod cnobili 

kanonzomierebis (meore kanonzomiereba) Sesabamisad zomidan 

zomaze (ΔL = 7.5 mm) gadasvlis dros kalapotis Semoxveva 

icvleba ΔOL = ±4.5 mm (ΔRL - kalapotis konaTa nawilSi 

Semoxvevis - O0,68/0,72L cvlilebis sididea zomis L-is cvlilebis 

dros) 

mimdebare zomebis L+1 da L-1 kalapotebis zedapirebis 

ganivi zomebis sidideebi saSualo zomis L-is Sesabamis 

zomasTan SedarebiT icvleba: Δl=-ΔWL sididiT (ΔWL zomis 

cvlilebis dros kalapotis kvalis konaTa nawilis siganis W 

-is cvlilebaa) standartul kalapotebze Semoxvevis nazrdi 

ΔON = 4.5 лл-с, aqedan kvalis sigane konaTa nawilSi - ΔWL 

=1.5 mm Seadgens, e.i. Δl = 3mm-s. aqedan ganivi sakontrolo 

xazis cvlileba gare da Siga mxares Seadgens ±1.5 mm-s. 

Δl da ΔO damokidebulebis diagrama naCvenebia sur. 2.5.b. Tu 

kalapotis Semoxveva ΔOй mimdebare sisruleze gadasvlis dros 

icvleba 3 mm-iT, maSin aseT SemTxvevaSi ganivi  geodeziuri 

xazis Δl -is nazrdi gamowveuli zomisa da sisrulis 

cvlilebiT toldeba, e.i.          ΔlL - ΔlR = 0 

kalapotis sisruliTi intervalis Semdgomi cvlileba 

zrdis sxvaobas Δlм da Δlй -s Soris, da ΔO = 23,7 mm 

intervalisaTvis (grZivi geodeziuri wrfisaTvis 

TanabarSewonili sisruliTi intervali) es sxvaoba aRwevs 10,35 

mm-s, rac sakmaod didi sxvaobaa da ra Tqma unda SeuZlebels 

gaxdis namzadis formirebas, amitom unda moiZebnos amocanis 

gadawyvetis racionaluri varianti, risTvisac orive 
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eqsperimentis monacemebi erTdroulad ganvixiloT diagramis 

saxiT (nax. 2.6). 

 
nax. 2.6. momijnave zomebis kalapotsa da saSualo sisrulis 

namzads Soris sxvaoba  diagramis mixedviT. 

diagrama saSualebas iZleva TvalsaCinod warmovidginoT 

ΔL га Δl gadaxris cvlileba, kalapotebis mimdebare zomebis 

Semoxvevis sxvadasxva intervalisaTvis. sruliad naTelia, 

grZivi da ganivi geodeziuri wrfeebis zusti TanmTxveva 

saSualo sisrulis namzadis Sesatyvis zomebTan SeuZlebelia, 

amitom saWiroa moiZebnos sisrulis iseTi misaRebi intervali, 

romelic mcire daSvebebiT SesaZleblobas mogvcems CavataroT 

saSualo sisruliT namzadebiT specfexsacmlis sami sisruliT 

damzadeba, zemoT naCvenebi sqemis mixedviT.  

 
sur. 2.7. namzadisa da kalapotis geodeziuri xazebis 

urTierTdamokidebuleba. 
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rogorc diagramidan (sur. 2.6) Cans yvelaze metad misaRebi 

sisruliTi intervali aris 12 mm. romlis drosac Lм - Lй га lм 

- lй aris Tanabari da igi udris 4,5 mm-s, rac gviCvenebs, rom 

rodesac saSualo sisrulis namzadis formirebas vaxdenT 

didi zomisa da dabali sisrulis kalapotze, namzadis 

gadasaWimi nawiburebis sigrZe (udris 16 mm-s) mokle iqneba 

kalapotis grZivi geodeziuri wrfis sigrZe 4,5 mm-iT da meti 

iqneba igive sididiT ganivi geodeziuri wrfis sigrZeze (sur. 

2.7). aseT SemTxvevaSi sxvaobis kompesireba SesaZlebeli iqneba 

namzadis winaswari gaWimviT cxviris nawilSi. rodesac igive 

namzads gadavWimavT dabali zomisa da maRali sisrulis 

kalapotze maSin piriqiT namzadis gadasaWimi nawiburi meti 

iqneba grZivi mimarTulebiT 4,5 mm-iT xolo rogorc es 

diagramaze Cans mokle iqneba ganivi mimarTulebiT igive 

sididiT.  faqtiurad ganivi mimarTulebiT es sxvaoba ar 

iqneba, radgan am SemTxvevaSi namzadi inacvlebs win, kalapotis 

ganivi kveTebis perimetrebi ki qedidan cxvirisaken 

TandaTanobiT mcirdeba amitom  lм - lй≈0. amgvarad swored 

amiT aixsneba, rom sisruleTa  Soris 12mm. intervalis dros 

praqtikulad SesaZlebelia mxolod saSualo sisrulis 

namzadebiT specfexsacmeli davamzadoT sami sisruliT zemoT 

naCvenebi sqemis (nax.. 2.7) mixedviT yovelgvari garTulebis 

gareSe rac saSualebas mogvcems davicvaT specfexsacmlis 

zoma-sisruliTi asortimenti. 

aRniSnuli meTodi gamoricxavs zedmet danaxarjebs, 

amartivebs warmoebis organizacias, amasTan sisruliTi 

intervalis 12 mm-mde gazrda da  specfexsacmlis sami 

sisruliT damzadeba uzrunvelyofs jariskacebis 
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maqsimalurad dakmayofilebas moxerxebuli fexsacmliT e.i. 

maTi brZolisunarianobis amaRlebas. 

 saSualo sisrulis namzadebi kalapotebze nawildeboda 

sur.2.2.-ze naCvenebi sqemis mixedviT. namzadebis formireba 

kalapotebze Sesrulda raime garTulebis gareSe. 

amgvarad fexsacmlis zomiTi asortimentis agebis 

Teoriuli safuZvlebisa da praqtikuli analizis safuZvelze 

SeiZleba gakeTdes Semdegi daskvnebi: 

1. saqarTvelos samxedro mosamsaxureTa racionaluri 

fexsacmliT dakmayofilebis sakiTxi dRemde srulyofilad 

Seswavlili ar iyo; 

2. terfebis tipologiis ZiriTad niSan-Tvisebad 

miiCneoda sigrZe, xolo damatebiT niSan-Tvisebad ki Semoxveva 

terf-falangTa nawilSi; 

3. ZiriTad tipebsa da qvetipebs Soris zomebis 

gansazRvra unda vawarmooT maT Soris arsebuli kanonzomieri 

kavSiris safuZvelze; 

4. meore niSan-TvisebiT (sisruliT) qvetipebis 

raodenobis gansazRvra swarmoebs am niSan-Tvisebis sruli 

gaqanebis, gaormagebuli `SegrZnebis zRvris» sidideze an 

`ganusazRvrelobis intervalze~ gayofiT; 

5. fexsacmlis warmoebis dros aucilebelia misi damzadeba 

ara marto zomiT, aramed sisruliTi asortimentis dacviTac, 

rac uzrunvelyofs moxerxebuli fexsacmeliT jariskacTa 

maqsimalur dakmayofilebas;  

6. analitikuri meTodiT dadginda fexsacmlis siluetis 

gansazRvris K koeficienti, romelic axasiaTebs kalapotis 

konaTa nawilSi kvalis siganis, SemoxvevasTan dasaSvebi 

Sefardebis sidides; 
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7. ganisazRvra kalapotis grZivi da ganivi geodeziuri 

xazebis sigrZeebis cvlilebis kanonzomierebebi, misi zomisa 

da sisrulis cvlilebasTan damokidebulebaSi; 

8. dadgenilia specfexsacmlis kalapotis sisruleebs Soris 

optimaluri sisruliTi intervali, samxedro 

fexsacmelisaTvis ΔO=12лл-с; 

9. SemuSavda mxolod saSualo sisrulis namzadebiT 

fexsacmelebis sami sisruliT damzadebis axali meTodi. 
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Tavi 3. qarTvel jariskacTa terfebis anTropometriuli 

gamokvleva 

 

3.1. kvlevis meTodebi 

 

 Tanamedrove jariskacisTvis gansakuTrebul mniSvnelobas 

iZens moxerxebuli fexsacmeli, romelic uzrunvelyofs misi 

tarebis procesSi sayrden-mamoZravebeli aparatis normalur 

muSaoba-funqcionirebas. amgvarad igi unda iyos racionaluri, e.i. 

iseTi, romlis Siga forma da zomebi sworad Seesabameba terfis 

formasa da ZiriTad zomebs. amitom racionaluri fexsacmlis 

damzadebis ZiriTadi principebis SemuSavebis safuZvlad 

mkvlevarebi miiCneven jariskacis terfis anTropometriuli 

kvlevis Sedegebs. anTropometriuli kvlevis Sedegebma 

gansakuTrebuli mniSvneloba SeiZina mas Semdeg, roca daiwyo 

fexsacmlis damzadeba ucnobi momxmareblisaTvis,  rac 

aucilebels xdis momavali momxmareblis - jariskacis terfis 

zomebis Sesaxeb zusti informaciis codnas. e.i. mwarmoebelma 

aucileblad unda icodes rogori unda iyos specfexsacmlis 

zomebisa da sisruleebis procentuli gadanawileba, raTa 

uzrunvelyos iseTi fexsacmlis warmoeba, romelic 

daakmayofilebs jariskacTa umetes nawils da saukeTeso 

SemTxvevaSi fexsacmlis yvela zomis ganawileba moxdeba 

erTroulad, rac ganapirobebs sawarmoo ciklis Semcirebas da 

wlis ganmavlobaSi aseTi ciklebis raodenobis da Sesabamisad 

mogebis zrdas. aRniSnuli problemis gadawyvetisaTvis 

anTropometriuli gazomvebi tardeba mTel msoflioSi. 

anTropometriuli kvlevis regularuli da swori 

CatarebisaTvis SeiZleba gamoiyos ori etapi [119]. pirveli - 
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kvlevis CatarebasTan dakavSirebuli problemebis erTobliobis 

damuSaveba; meore - gamokvlevis Catareba. pirveli etapi 

aerTianebs mTel rig samuSaoebs: kvlevis miznis dazusteba da 

dakonkreteba; arCevis moculobis safuZvliani gansazRvra; 

marjvena da marcxena terfebis erTobliobis moculobaSi 

gansazRvris SesaZleblobis gamokvleva; kvlevis meTodisa da 

gamzomi aparaturis SerCeva; samuSaos Casatareblad muSa jgufis 

momzadeba; am jgufis mier gamzomi mowyobilobebis muSaobis 

principis aTviseba; dokumentaciis momzadeba. meore etapi moicavs 

SemuSavebuli principebis Sesrulebis Tanmimdevrobas, 

adgilebze kvlevis mimdinareobis xelmZRvanelobas da mis 

kontrols.   

im SemTxvevaSi, rodesac kvlevis saboloo mizania magaliTad 

kalapotis konstruqciuli modelis srulyofa an fexsacmlis 

zoma-sisruliTi asortimetis Skalis agebisaTvis monacemebis 

miReba, aucilebelia Catardes erTjeradi kvleva, xolo Tu 

saubaria terfis zrda-ganviTarebis tempebis maxasiaTebel zust 

monacemebze, aseT SemTxvevaSi saWiroa Catardes uwyveti an 

n/uwyveti kvleva. aseTi meTodebi moiTxoven sakvlevi obieqtis 

asakis zust fiqsirebas, dabadebis TariRidan kvlevis TariRamde 

periodis dasaSvebi  zRvris dacvas. 

Cvens winaSe dasmuli amocanis gadawyvetisaTvis 

damakmayofilebel Sedegs iZleva erTjeradi kvleva. kvlevis es 

meTodi xSirad gamoiyeneba fexsacmlis mrewvelobasTan 

dakavSirebuli optimizaciis sakiTxebis (kalapotebis 

racionaluri forma, zoma-sisruliTi asortimetis srulyofa da 

sxva) gadawyvetis dros, romelic saSualebas iZleva drois mokle 

periodSi Segrovili iqnas saWiro monacemebi fexsacmlis 

kalapotebis, zoma-sisruliTi asortimentis racionalurad 



 77

SemuSavebisaTvis, jariskacebs Soris maTi moxerxebulad da 

Tanabrad ganawilebis gaTvaliswinebiT. 

dReisaTvis terfebis anTropometriuli gamokvlevis 

sxvadasxva meTodebi arsebobs [94, 101, 105, 114, 115, 123, 133, 134]. am 

meTodebs gaaCniaT mTeli rigi naklovanebebi. magaliTad: terfis 

gazomvebi SesabamisaobaSi ar modiodnen kalapotisa da 

asortimentis agebis meTodebTan; ar xdeboda niSan-TvisebaTa 

ganawilebis kanonzomierebebis da  terfis zomebs Soris kavSiris 

Seswavla. zusti monacemebis miRebis mizniT gamoiyeneboda 

terfebis gazomvis didi raodenoba da sxva.  

terfebis gazomvis yvelaze srulyofili da martivi meTodi 

SemogvTavaza cnobilma rusma mecnierma-profesorma i.p. zibinma 

da m. orlovam [59, 97]. es meTodi moicavs  or programas: mokle 

(terfebis masiuri gazomvisaTvis) da sruli (masiuri gazomvebis 

monacemebiT SerCeuli tipiuri terfebis yovelmxriv 

SeswavlisaTvis). orive programa iTvaliswineba plantografias, 

konturografias da terfebis ZiriTadi anTropometriuli 

wertilebis mixedviT zomebis aRebas sam koordinatTa sistemaSi. 

terfis gazomvis mokle programiT kvleva mimdinareobs 

plantografis saSualebiT, terfis plantaruli nawilis 

anabeWdisa da gabaritis vertikaluri proeqciis dataniT da 

ZiriTadi zomiTi niSnebis gazomviT. gazomvis sruli programis 

dros yovel Sesaswavl terfze aRiniSneba 15 ZiriTadi anatomiuri 

wertili. amasTan specialuri terfmzomis gamoyenebiT xdeba sami 

koordinatis sistemaSi aRniSnuli wertilebis Sesabamisi 

ZiriTadi zomiTi niSnebis gazomva. am wertilebis datana 

dakavSirebulia terfis Seswavlasa da kalapotis agebis 

grafikuli meTodis sistemasTan [60].  
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moskovis travmatologiisa da orTopediis centraluri 

institutis SromebSi g. kramarenkosa da n. kolesnikovas mier [85] 

gamoqveynebulia mosaxleobis terfebis masiuri kvlevisa da 

gazomvisaTvis meToduri miTiTebani. isini damuSavebulia yofili 

sabWoTa kavSiris yvela geografiuli zonis Taviseburebebis 

gaTvaliswinebiT. amasTan gazomvis SemoTavazebuli meTodika ara 

marto terfebis gazomvis saSualebas iZleva, aramed 

SesaZlebelia kvleva vawarmooT eqim-orTopedis daxmarebiT, rac 

ra Tqma unda Cveni miznisaTvis arTulebs kvlevis mimdinareobas.  

terfebis gazomvis meTodi SemuSavebul iqna agreTve kievis 

orTopediis samecniero-kvleviT institutSi, romelic terfis 

ganivi da grZivi kveTebis formis Sesaxeb monacemebis aRebis 

saSualebas iZleva - terfze sinaTlis sxivebis dasxivebis 

meTodiT [124, 125]. mocemul kveTaSi yvela sxivis sididis 

gazomvis Sedegad xdeba terfis saZiebeli kveTis profilis ageba, 

magram konturis kveTis asagebad saWiroa koeficientebis didi 

raodenobiT gansazRvra, rac Tavis mxriv arTulebs kvlevas.  

moskovis msubuqi mrewvelobis teqnologiis institutSi 

(exlandeli moskovis dizainisa da teqnologiis saxelmwifo 

universiteti) terfis kvlevisaTvis SemuSavebuli iqna 

fotografiuli gamosaxulebis saSualebiT terfis kveTebis 

miRebis ukontaqto meTodi [116, 117].  

d. medZerianis mier [91] SemuSavebulia terfisa da fexsacmlis 

zomebis Tanafardobis eqsperimentaluri kvlevis meTodika 

„terfi-fexsacmeli" - sistemaSi. dadgenilia, rom L=L1 + 5 mm (L - 

terfis sigrZe, L1 - kvalis sigrZe) parametri ar dasturdeba 

terfisa da fexsacmlis praqtikuli TanafardobiT, rom terfis 

konaTa nawilis done ar emxveva fexsacmlis konaTa nawilis dones 
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da ramdenadme win aris gadanacvlebuli. empiriuli gziT 

gansazRvrulia SegrZnebis zRvris sidide da fexsacmelis 

ganusazRvrelobis intervali.  

a. pavlinis SromaSi [98] Seswavlilia fexsacmlis zomebis 

uTanabroba. gamovlenilia terfisa da fexsacmlis zomebis 

Sefardebis cvalebadi xasiaTi.  

anTropometriuli masalebis damuSavebisaTvis iyeneben 

maTematikuri analizis ufro zust da gaRrmavebul meTodebs: 

korelaciur, regresiul, dispersiul, diskriminaciuls da a.S., 

romlebic SemuSavebulia n. ploxickis [103, 104], f. rakickis [107], 

v. urbaxis [109], v. Ctecovis [122], n. aliavdinis  da t. 

novoriadovskis [37] da sxvaTa [50, 47, 48, 69] naSromebSi. 

gansakuTrebul interss iwvevs mosaxleobis terfis 

gazomvis Sesaxeb dasavleTis qveynebis mecnierTa Sromebi.  

yofil CexoslovakiaSi gamoyenebuli terfis gazomvis 

meTodebi iTvaliswinebs terfis gazomvas marTkuTxa 

koordinatTa sistemaSi, romelic Seesabameba kalapotisa da 

fexsacmlis agebis sistemas. 

germanel mecnierTa naSromebSi gansazRvrulia terfis 

ganivi kveTis zomebi mSvid mdgomareobaSi sibrtyeze datvirTvis 

qveS da terfis quslis nawilis detali quslis saSualebiT 

aweul mdgomareobaSi [131]. 

ungreTSi Seqmnilia fototerfmzomi. romelic saSualebas 

iZleva erTdroulad miviRoT terfis plantaruli, Siga da gare 

mxareebis gabarituli konturebi. 

germaniaSi SemuSavebulia terfebis gazomvis saintereso 

meTodi [131]. specialur eleqtronul mowyobilobaze swarmoebs 

konturebis Tanmimdevruli damuSavebis originaluri meTodi. 
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yvela zemoT aRniSnuli foto da eleqronuli mowyobilobebi 

Zalian ZviradRirebulia da mouxerxebelia masiuri kvlevis 

procesSi. amitom maTi gamoyeneba Cvens SemTxvevaSi 

gaumarTlebelia. 

Tavis naSromSi [119] poloneli mecnieri e. xoleva 

miuTiTebs, rom kvlevisaTvis gamoyenebuli aparatura da meTodi 

damokidebulia kvlevis mizanze. fexsacmlis zomiTi 

asortimentis gansazRvrisaTvis sakmarisa  gaizomos terfis 

mxolod ZiriTadi zomebi. Tu kvlevis Sedegebis mixedviT unda 

aigos kalapotis kvali, am SemTxvevaSi saWiroa ganisazRvros 

terfis ganivi da grZivi zomebis didi raodenoba. Tu pirvel 

SemTxvevaSi sakmarisia saxazavi mcociT da mzomi lenti, meore 

SemTxvevaSi aucilebelia meqanikuri terfmzomi da 

fototerfmzomis gamoyeneba. mecnieri Tavis naSromSi vrclad 

ganixilavs gamoyenebul aparaturas da gazomvis meTodebs. 

Cvens mier ganxiluli masalebidan naTlad Cans, terfis 

formisa da zomis kvlevas mniSvnelovani yuradReba eTmoba, magram 

miuxedavad Catarebuli  kvlevebis sakmaod didi raodenobisa, 

racionaluri fexsacmlisa (gansakuTrebiT kvalis) da zoma-

sisruliTi asortimentis agebis sakiTxi srulyofilad 

gadawvetili ar aris, aRniSnuli sakiTxebis gamokvleva 

gansakuTrebiT aqtualuria saqarTveloSi, sadac aRniSnuli 

mimarTulebiT kvlevebs didi xnis istoria ara aqvs. amitom 

samuSaos SesrulebisaTvis saqarTvelos jariskacTa terfis 

zomebis Seswavlisa da masze dafuZnebuli sxva dasmuli 

amocanebis gadawyvetisaTvis zemoT ganxiluli kvlevis 

meTodebidan kvlevis erTjeradi meTodi gamoiyeneba. terfis 

biomeqanikuri Tvisebebis gaumjobesebisa da racionaluri 

asortimentis agebisaTvis sakmarisa plantografisa da ZiriTadi 
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zomebis gazomvis meTodikis gamoyeneba. am TvalsazrisiT  

optimaluri iqneba i. zibinisa da m. orlovas [59] mier 

SemoTavazebuli  kvlevis mokle programa. es meTodi swrafi da 

martivia. xelmisawvdomia da sakvlevi obieqtis Sesaxeb masalis 

Sekrebis SesaZleblobas iZleva. magram am programaSi Cvens mier 

Setanili iqna cvlileba. kerZod gazomvebi Catarda rogorc 

marjvena, ise marcxena terfebze. 

 

3.2. jariskacTa marjvena da marcxena terfebis gamokvleva 
 

adamianis marjvena da marcxena terfebis zomebis SedarebiTi 

analizis  Catareba gamowveulia ori garemoebiT: jer erTi, 

optimaluri zoma-sisruliT asortimentis agebisaTvis didi 

mniSvneloba aqvs erTi da igive adamianis marjvena da marcxena 

terfebis zomebis Sefardebas, radgan maT Soris sagrZnobi 

asimetriis SemTxvevaSi sxvaoba gaTvaliswinebuli unda iqnes 

asortimentis dagegmarebis dros. meore, Tu maT Soris 

damokidebuleba saSualebas mogvcems, rom  isini ganvixiloT 

rogorc erTi da igive erTobliobis sxvadasxva terfi, maSin 

gasazom adamianTa raodenoba SeiZleba SevamciroT orjer, maTi 

orive terfebis gazomviT. 

dRemde terfebis anTropometriuli  gamokvlevebis 

meTodikebSi rekomendirebulia mxolod marjvena terfebis 

gazomva. amasTan arsebobs mosazreba, rom marjvena da marcxena 

terfebs Soris SeimCneva asimetria. ase magaliTad, terfebis 

zomebisa da formis  Seswavlis dros i. priklonski [105] da i. 

iakovlevi [123] mividnen daskvnamde, rom marjvena terfi 50% 

SemTxvevaSi metia marcxenaze. lindaus [133] monacemebiT marjvena 

da marcxena terfebs Soris sxvaoba meryeobs 3 mm-is sazRvrebSi.  
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o. nedrigailovis [93] gamokvlevebSi miTiTebulia, rom biWebisa 

da gogoebis 26,5 % marcxena terfis sigrZe meti aqvs, vidre 

marjvenasi. k. Cencovam [120] daadgina, rom 200 gamokvleuli 

qalidan 65% terfebi aqvs asimetriuli, maT Soris 41% marcxena 

terfi ufro grZeli aqvs, vidre marjvena. l. cxarkma da i. 

drginovam [129] aRmoaCines, rom marjvena terfi moklea 

marcxenaze. l. drobnam [130] gviCvena, rom 3307 slovak bavSvs 

marjvena terfi yovelTvis mokle da ganieri aqvs, vidre marcxena. 

v. kransma [86] daadgina, rom biWebisa da gogoebis yovel asakobriv 

jgufSi marjvena terfi ufro grZelia, vidre marcxena, magram 

sxvaoba umniSvneloa: biWebisaTvis 3-4 mm-is sazRvrebSi; gogoebSi 

ki- 0,5-2 mm. orive SemTxvevaSi marjvena terfi aseve ganieria 2 mm-is 

sazRvrebSi. n. kolesnikovas [79] monacemebiT, gamokvleulTa 60%-

s aReniSneba erTi da igive sigrZis terfebi (fexsacmlis erTi 

zomis, e.i. 5 mm-is farglebSi), 20%-s 6 mm-dan 15 mm-is farglebSi 

marjvena terfi aRmoaCnda ufro grZeli, vidre marjvena, 20 %-s ki 

piriqiT, igive sazRvrebSi marcxena terfi aRmoaCnda ufro 

grZeli, vidre marjvena. 

naSromebSi [62, 70] Catarebuli analizis safuZvelze 

mkvlevarebi  mividnen daskvnamde, rom marjvena da marcxena 

terfebs Soris sxvaoba emorCileba normaluri ganawilebis 

kanons. erTnairi terfebis mqone pirebi yvela SemTxvevaSi iqnebian 

umravlesoba da isini axsiaTeben mosaxleobis am jgufis 

terfebis sigrZeebis saSualo mniSvnelobas.   

monacemebze dakvirvebis [121] safuZvelze SesaZlebelia 

davuSvaT, rom saqarTvelos mosaxleobisaTvis terfebis yvela 

zomiTi niSan-TvisebebisaTvis sxvaobas ΔΧ=Xmarj-Xmarcx aqvs 

normaluri ganawilebis kanonis saxe. 
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samuSao CavatareT 1998-99 wlebSi, rodesac gamovikvlieT 

qarTvel jariskacTa terfebi [31]. gazomil iqna 500 jariskacis 

marjvena da marcxena terfebi, Catarda SedarebiTi analizi. n. 

smirnovis kriteriumis λs gamoyenebiT daskvnebi absoluturad 

igive miviReT, riTac erTxel kidev dadasturda marjvena da 

marcxena terfbs Soris arsebuli kanonzomierebebi. 

miRebuli monacemebis statistikuri meTodebiT damuSavebis 

Sedegad ganvsazRvreT ZiriTadi parametrebi, maTi ganawilebis 

(cxrili 3.1.) histogramebi mocemulia sur. 3.1.  

cxrili 3.1. 
ZiriTadi statistikuri parametrebi 

zomebi 235 240 245 250 255 260 265 270 275 280 285 290 295 300 

mar-
jvenА 3 9 16 14 62 106 86 71 47 32 11 10 2 1 

mar-
cxenА 5 10 19 48 60 90 86 80 47 26 15 8 5 1 

r
ao

d
en
o
b
a 

gaer-
Tiane-
buКi 

8 19 35 93 122 196 172 151 94 58 26 18 7 2 
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suraTi 3.1. ganawilebis histogramebi Sesabamisad: marjvena, 

marcxena da gaerTianebuli. 

amasTan davadgineT regresiis gantoleba or ZiriTad zomiT 

niSans Soris, kerZod terfis sigrZesa da gare konaTa nawilSi 

Semoxvevas Soris: 

1. R0,68/0,72D=0,5 L+97  marjvena terfebisaTvis; 

2. R0,68/0,72D=0,65 L+73,5  marcxena terfebisaTvis; 

3. R0,68/0,72D=0,60 L+86,5  sruli erTobliobisaTvis. 

regresiis gantolebaTa mixedviT avageT wrfeebi samive 

simravlisaTvis (sur.3.2.).  

 
 

 

 

 

 

 

 

suraTi 3.2. regresiis wrfeebi. 

rogorc naxazidan Cans, sruli erTobliobisaTvis wrfe 

gadis marjvena da marcxena regresiis wrfeebs Soris da samive 
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wrfe ikveTeaba erT wertilSi, romlis koordinatic Seesabameba 

terfis sigrZis da gare konaTa nawilSi Semoxvevis maTematikur 

molodinebs. rac erTxel kidev TvalnaTliv gviCvenebs marjvena 

da marcxena terfebis ZiriTadi zomebis erT generalur 

erTobliobaSi ganxilvis siswores. 

amgvarad fexsacmlis zoma-sisruliTi asortimentis agebis 

dros ar unda gaviTvaliswinoT is asimetria, romelic gvxvdeba 

calkeul pirebTan, radgan adamianTa koleqtivSi marjvena da 

marcxena terfis zomebi ganusazRvrelobis farglebSi erTnairia. 

 

3.3. eqsperimentis moculobis gaangariSeba 

 

 rogorc cnobilia SerCeviTi meTodis gamoyenebis dros ra 

Tqma unda saWiro ar aris generaluri erTobliobis yvela 

individis gamokvleva, aramed saWiroa kvleva Catardes 

gansazRvruli raodenobis adamianTa jgufisaTvis ise, rom es 

SerCeva mTlianad asaxavdes mTel generalur erTobliobas. 

bunebrivia, rac meti iqneba SerCeulTa raodenoba, miT ufro 

kargad daaxasiaTebs is generalur erTobliobas, magram gazomvis 

raodenobis usasrulod gazrda Semdgom sizustes sagrZnoblad 

ar cvlis da kvlevis process arafers matebs, Sromatevadobas ki 

sagrZnoblad zrdis. generaluri erTobliobisaTvis SerCeva 

iqneba warmomadgenlobiTi  im SemTxvevaSi, Tu igi sakmarisad 

kargad asaxavs generaluri erTobliobis terfebis saSualo 

statistikuri maxasiiaTeblebsa da tipologias. 

gansakuTrebuli yuradReba am TvalsazrisiT unda mieqces 

iseTi terfebis calke jgufad ganxilvas, romlebic Sromis 

specifikur pirobebSi imyofebian da romelTavis 
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gaTvalsiwinebulia specdaniSnulebis fexsacmelebi (samxedro, 

sawarmoo da a.S.). 

SerCevis moculobis dadgenisaTvis Cveulebriv gamodian 

dasmuli amocanidan, magram rogorc zemoT avRniSneT, yovelTvis 

unda gvaxsovdes, rom am moculobis zrdisaken midrekileba 

arafers moutans mkvlevars, garda zedmeti Sromisa. e.i. SerCeuli 

unda iqnas optimaluri moculoba. yvelaze martivi meTodika 

eyrdnoba normaluri ganawilebis ZiriTad parametrebs (M- 

saSualo ariTmetikuli, σ  - saSualo kvadratuli gadaxra), 

romlebic miRebulia anTropometriuli kvlevis monacemebidan. 

sakiTxis gadaWrisaTvis saWiroa visargebloT formuliT: 

⎟
⎠
⎞

⎜
⎝
⎛ −=Δ

N
nt

n
t

2σ

   3.1. 

sadac: Δ- SerCevis uzustobis zomaa. anTropometriaSi es 

sidide masiuri gazomvebisaTvis gazomvis sizustidan 

gamomdinae aiReba 1 mm-is toli; 

         t- SecdomaTa ricxvis maCvenebelia, aiReba 2 an 3-is 

toli. albaTobis saWiro donidan (P=0,95 an 

P=0,99); 

         σ- saSualo kvadratuli gadaxraa; 

         n- SerCevis saWiro moculobaa; 

        N- generaluri erTobliobis ricxobrioba. 

Sesabamisi gardaqmnebis Sedegad formula 3.1. miiRebs saxes: 

222

22

σ
σ
tN
Ntn

+Δ
=    3.2. 

am formulis upiratesoba mdgomareobs SemdegSi, masSi 

gaTaliswinebulia mocemuli jgufis ricxobrioba. saWiro 

SerCevis moculobis dadgenis gasaadvileblad Sedgenilia 

specialuri cxrili, romlis daxmarebiTac (sakmarisia vicodeT 



 87

mxolod saSualo kvadratuli gadaxra, jgufis ricxobrioba da 

mocemuli iqnes sasurveli albaToba P=0,95 an P=0,99) dgindeba n 

angariSis gareSe. 

viangariSoT qarTvel jariskacTa SerCevis raodenoba, Tu σ=12 

mm, P=0,99, N≈68000. 

5,575
576680000

680000*12*2 22

=
+

=n  

n=576 terfi 

N-generaluri erTobliobis ricxviTobaa, anu 18-25 wlis 

mamakacTa ricxvia saqarTveloSi, aRebuli 1997 wels Catarebuli 

mosaxleobis aRricxvis monacemebidan . 

faqtiurad Cvens naSromSi SerCevis raodenoba nebismieri 

asakobrivi jgufisaTvis aRebulia gacilebiT meti (1000 terfi). 

 

3.4. jariskacTa terfis gazomvisaTvis gamoyenebuli meTodi 

 

samxedro mosamsaxureTa terfebi gamokvleul iqna dasavleT 

saqarTvelos sxvadasxva samxedro nawilebSi 1999 wels, sadac 

msaxurobnen rogorc dasavleT, aseve aRmosavleT saqarTvelos 

TiTqmis yvela raionis 18-25 wlis axalgazdebi. 

gazomvis Sedegebis registracia xdeboda blankze, romlis 

nimuSi naCvenebia cxrilis saxiT (danarTi 3.1.). 

kvlevebis zusti da uSecdomo Catarebis mizniT damxmare 

personals winaswar Cautarda instruqtaJi Casatarebeli 

samuSaos meTodikis Sesaxeb. isini gaecvnen samuSaos mizans, 

kvlevis obieqtebs, saWiro mowyobilobebs, gazomvis wess da 

Tanmimdevrobas. 

gazomvebis organizebaSi dagvexmara quTaisis n.i. 

musxeliSvilis saxelobis saxelmwifo universitetis «dizainis, 



 88

konstruirebisa da teqnologiis» kaTedra. Catarda  samxedro 

mosamsaxureTa terfebis gamokvleva SerCeuli meTodikis 

Sesabamisad. gazomvis win terfebs vaTvalierebdiT garegnulad 

da is terfebi, romlebzec SeimCneoda mkveTri paTologiuri 

gadaxrebi, gazomvas ar eqvemdebareboda. 

gazomvebi swarmoebda rogorc majvena, ise marcxena terfze, 

fexze mdgar mdgomareobaSi, orive terfze Tanabari dayrdnobiT 

da maT Soris 20 sm-is dacilebiT. terfis gabarituli proeqciis 

da anabeWdis misaRebad gamoyenebul iqna plantografi, xolo 

SemoxveviTi zomebis dasadgenad gamoyenebuli iqna milimetruli 

danayofebiani drekadi  mzomi lenti, siganiT 6 mm, e.w. „Stixmasi". 

gasazomi niSan-Tvisebebis raodenoba damokidubulia 

samuSaos saboloo mizanze, radgan am samuSaos saboloo mizani 

racionaluri zoma-sisruliTi asortimetis axali Skalis ageba 

iyo, sakmarisi iqneboda mxolod terfis sigrZisa da gare konaTa 

nawilSi Semoxvevis sididis dadgena, magram garda aRniSnulisa, 

terfis plantaruli nawilis Sesatyvisi specfexsacmlis RabaSis 

dagegmarebis dasabuTebis mizniT, saWirod iqna miCneuli sxva 

ZiriTadi niSan-Tvisebebis gazomvac da monacemebis statistikuri 

damuSaveba, risTvisac terfze cnobili wesis mixedviT winaswar 

moiniSneboda ZiriTadi  anatomiuri wertilebi, romlis 

mdebareobis gaTvaliswineba aucilebelia gazomvis Sedegebis 

sizustis uzrunvelsayofad. 

dadgenili iqna orive terfisaTvis Semdegi ZiriTadi 

anTropometriuli niSan-Tvisebebi: 

1. terfis sigrZe - L; 

2. Semoxveva Siga konaTa nawilSi - RS; 

3.  Semoxveva gare konaTa nawilSi - Rg; 
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4. Semoxveva terfis Sua nawilSi - RSua; 

5. iribi Semoxveva - Rir; 

6. sigane Siga konaTa nawilSi - WS; 

7. sigane gare konaTa nawilSi - Wg; 

8. sigane qeslis nawilSi - Wq. 

raodenobrivi maCveneblebi naCvenebia cxrilSi:  3.2. 

 

cxrili 3.2. 

anTropometriuli monacemebis raodenoba saqarTvelos 

samxedro mosamsaxureTaTvis 

asaki (weli) gazomvis moculoba n 

18-25 1000 
 

mocemuli cxrilisa da blankebis minacemebis mixedviT, 

Catarda ZiriTadi parametrebis statistikuri analizi. 

 

3.5. jariskacTa terfis ZiriTadi parametrebis dadgena 

 

miRebuli monacemebis damuSavebisaTvis gamoyenebuli iqna 

maTematikuri statistikisa da albaTobis Teoriis meTodebi: 

korelaciuri, regresiuli, dispersiuli, diskriminaciuli da 

sxva [37, 47, 48, 50, 69, 103, 104, 107, 109, 122]. literaturuli masalis 

analizis safuZvelze ganvsazRvrul iqna is ZiriTadi 

maxasiaTeblebi, romlebic aucilebelia Cvens mier dasaxuli 

amocanis gadawyvetisaTvis. visargebleT agreTve saimedoobis 

TeoriiT [50]. 
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rogorc cnobilia, anTropometriuli zomebi warmoadgenen 

uwyvet SemTxveviT sidideebs, amitom terfis zomebis ganawilebis 

generaluri erTobliobis daxasiaTebisaTvis SevirCieT: 

1. maTematikuri molodini, cdis cdomilebasTan erTad -MX 

da MY; 

2. dispersia da saSualo kvadratuli gadaxra - σX da σY; 

3. variaciis koeficienti - VX da VY; 

4. generalur erTobliobaSi sakvlevi niSan-Tvisebis 

ganawilebis kanoni - χ2; 

5. albaToba. 

eqsperimentaluri monacemebis damuSaveba sakmaod 

Sromatevadi procesia, gansakuTrebiT normaluri ganawilebis 

kanonis dadgena. amitom gamoviyeneT Tanamedrove personaluri 

kompiuteri romlis gamoyenebiTac praqtikulad gamoiricxa 

gaangariSebis dros raime Secdomebi da ra Tqma unda daCqarda 

monacemebis damuSaveba. 

SemuSavda programa jariskacTa terfebis normaluri 

ganawilebis kanonis hipoTezis Sesamowmeblad. kanonis 

dasadgenad algoriTmi SeiZleba warmovidginoT Semdegnairad: 

1. davuSvebT hipoTezas, rom gamosakvlevi niSan-Tviseba 

generalur erTobliobaSi emorCileba normaluri ganawilebis 

kanons da vwerT misi simkvrivis ganawilebis analitiku 

gamosaxulebas f(X). Tu es normaluri kanonia, maSin  

( )

( )
2

2

21 σ

πσ

xax

xf
−

−
= λ       3.3. 

xolo ganawilebis funqcias eqneba saxe: 

( )

( )
2

2

21 σ

πσ

xaxx

a
xF

−
−

∫= λ    3.4. 
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normaluri kanoni x mocemuli niSan-TvisebisaTvis 

orparametriania. mis parametrebad iTvleba a= M(X) da σ=σ(X); 

2. variaciuli rigebiT ganvsazRvravT parametrebis 

mniSvnelobas. amiT Cven normaluri ganawilebis kanonebis 

ojaxidan SevirCevT im konkretul kanons, romelic yvelaze 

ufro uaxlovdeba Cveni niSan-Tvisebis ganawilebas, rac 

SeiZleba gamovTvaloT cnobili formulebiT; 

3. variaciul intervalebSi vpoulobT Teoriul 

sixSireebs formuliT: 

( ) Ndxxfn
i

i

х

x
i

⎥
⎥
⎦

⎤

⎢
⎢
⎣

⎡
= ∫

//

/
зднр    3.5. 

sadac xi
/ qveda, xi

// zeda zRvaria intervalisaTvis. 

normaluri kanonis SemTxvevaSi formula 3.5. miiRebs saxes: 

( )

⎥
⎥
⎦

⎤

⎢
⎢
⎣

⎡
=

−
−

∫ dxn
xi

i

aхx

x
i

2

2//

/

2

2
1 σ

πσ
λзднр

   3.6. 

AM formulaSi integrali analitikurad ver ixsneba, igi 

SeiZleba amoixsnas simpsonis, trapeciis da sxva formulebis 

mixedviT. am formulas Cven vcvliT miaxloebiTi formuliT: 

( )

Nxn
xaх

i
⎥
⎥
⎦

⎤

⎢
⎢
⎣

⎡
Δ=

−
−

2

2

2

2
1 σ

πσ
λзднр    3.7. 

sadac Δx intervalis sigrZea. es formula sakmaod misaRebia 

Cveni amocanisaTvis (Semowmebulia eqsperimentalurad). 

4. imis Semdeg, rac davadgenT Teoriul sixSireebs, vamowmebT, 

Seesabameba Tu ara daSvebuli kanoni eqsperimentalur 

monacemebs. Semowmebas vawarmoebT χ2 kriteriumis saSualebiT:  

( )
∑

=

−
=

k

i i

ii

n
nn

1

2

зднр

орахтийзднрχ    3.8. 
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is intervalebi, romlebSic sixSire 7,5-ze naklebia, unda 

gaerTiandes mezobel sixSiresTan; 

5. ganvsazRvravT K-s Tavisuflebis xarisxs, roca 

orparametrian kanonSi rigebis raodenoba mcirdeba 3 erTeuliT. 

χ2 -is da K-s mniSvnelobiT cxrilSi [77] vpoulobT P(χ2<χ2
0), 

Tu P>0,01, maSin hipoTezas vTvliT WeSmaritad [80]; Tu P<0,01-ze, 

maSin hipoTezas vuaryofT da warmovadgenT axals  

miRebuli SedegebiT dadginda, rom terfis yvela zoma 

nawildeba normaluri kanonis mixedviT. 

Catarebuli analizi safuZvels iZleva davaskvnaT: 

anTropometriuli niSan-Tvisebebis ganawilebis praqtikuli 

miznisaTvis sakmaod didi sizustiT gamoisaxeba normaluri 

ganawilebis formuliT da ar moiTxovs garTulebas asimetriisa 

da eqscesis gaangariSebis TvalsazrisiT. statistikuri 

damuSaveba gakeTda kompiuterze, programa (ix. danarTi 3.2.).  

1. maTematikuri lodini - M gamoiTvleba formuliT: 

n

X
n

i
i∑

==Μ 1      (mm)                    (3.9) 

     sadac5 n-arCevis moculoba, anu gazomvis monacemTa 

raodenobaa; 

                      Xi–Sesaswavli niSan-Tvisebebis calkeuli 

mniSvnelobaa. 

2. arCeul ganawilebaSi zomebis gabnevis maxasiaTeblad 

SemoRebulia sidieebi:  

a) saSualo kvadratuli gadaxra-σ: 

( )

n

MX
n

i
i∑

=

−
= 1

2

σ      (mm)                3.10. 
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b) dispersia-D,romelic iangariSeba formuliT: 

( )∑ −Χ== 22 1 M
n

D iσ   (mm)              3.11. 

3. zomiTi niSan-Tvisebebis variaciis koeficienti warmoadgens 

mocemuli niSan-Tvisebebis cvlilebis koeficients σ-s 

saSualo kvadratuli gadaxris M-maTematikur molodinTan 

damokidebulebaSi, gamoxatuli procentebSi: 

%
M

V 100σ
=         (%)           3.12. 

4. imisaTvis, rom ama Tu im SerCevis monacemebis mixedviT 

msjeloba moxdes mTel generalur erTobliobaze, ZiriTadi 

parametrebis angariSSi Setanil unda iqnas Sesworebebi, 

romelTac statistikaSi parametrebis Secdoma (cdomileba) 

ewodeba. isini gamoiTvleba formuliT: 

4.1. saSualo ariTmetikulis (arCevis saSualos) 

cdomileba: 

n
mM

σ
±=              (mm)             3.13. 

4.2. saSualo kvadratuli gadaxris sarwmuno intervali: 

n
m

2
σ

σ =                (mm)            3.14. 

4.3. variaciis koeficientis cdomileba: 

n
VmV 2

=               (mm)            3.15. 

5. ramdenadac metia m
Μ ganayofi, imdenad saimedoa Sedegi, Tu 

ganayofis mniSvneloba 3m-ze naklebia, maSin cdis Sedegi 

SeiZleba CaiTvalos arasakmarisad. am wess “sami sigmas” wesi 

ewodeba. fardobiTi sizustis mniSvneloba gamoiTvleba 

Semdegi gamosaxulebiT: 

%
M
m 100=Ρ                  (%)            3.16. 
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  praqtikulad miRebulia CaiTvalos, rom sakmarisi 

saimedoba uzrunvelyofilia, Tu m/M ar Seadgens M-is 5%-ze 

mets. eqsperimentis Sedegebi am pirobas akmayofilebs. amdenad 

isini saimedoa  

 

3.6. zomiT niSanTvisebebs Soris korelaciuri da regresiuli 

damokidebulebis analizi 

 

cnobilia, rom adamianebs erTi da igive terfis sigrZiT, 

sxva yvela zomebi SeiZleba gansxvavebuli hqondeT [57, 83, 123] 

(suraTi 3.3.), magram am  niSan-Tvisebebs Soris yovelTvis 

arsebobs garkveuli kavSiri. 

 
suraTi 3.3. terfis ganivi zomebis cvlileba erTi sigrZis 

SemTxvevaSi. 
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anTropometriul niSan-Tvisebebs Soris korelaciuri 

kavSiris arseboba gamowveulia imiT, rom adamianis organizmze 

zrda-ganviTarebis dros gavlenas axdens mravali faqtori, 

romlebic sxvadasxvagvarad moqmedebs sxvadasxva niSan-Tvisebis 

ganviTarebaze da maT erTmaneTTan kavSirze. rogorc aRiniSna, 

korelaciuri kavSiri ar gulisxmobs zust kavSirs erTi niSan-

Tvisebisa meoresTan, amitom mas SeiZleba hqondes gansxvavebuli 

xarisxi. 

korelaciis koeficienti gamoiTvleba formuliT: 

        
( )( )

ΥΧ

ΥΧ
ΥΧ σσ

Μ−ΥΜ−Χ
±= ∑

n
r       3.17. 

 

statistikuri cdomileba korelaciis koeficientisaTvis: 

( ) n
rm r

21 ΥΧ−
±=

ΧΥ
                            3.18. 

korelaciis r-is mniSvneloba meryeobs –1-dan +1-mde 

(uaryofiTi mniSvnelobis SemTxvevaSi kavSiri uaryofiTia, e.i. 

erT-erTis zrda iwvevs meores Semcirebas da piriqiT). r=1-is 

SemTxvevaSi mosalodnelia yvelaze mWidro, anu funqcionaluri 

damokidebuleba (rac terfis niSan-Tvisebebs Soris praqtikulad 

ar gvxvdeba). r=0 migvaniSnebs, rom kavSiri ar arsebobs. 

sidide, romlis mixedviT icvleba meore niSan-Tvisebis 

ricxviTi mniSvneloba pirvelis garkveuli sididiT cvlilebis 

dros, ewodeba regresiis koeficienti-R, romelic Tavis mxriv 

warmoadgens wrfis ΟΧ RerZis mimarT daxris kuTxis tangenss:  

ΥΧ
Χ

Υ

Χ
Υ σ

σ
= rR     ΥΧ

Υ

Χ

Υ
Χ σ

σ
= rR  pirdapiri da Sebrunebuli 

regresia3.19. 

samuSaos miznidan gamomdinare korelaciisa da regresiis 

koeficientebis angariSi Catarda terfis mxolod ZiriTad 
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(wamyvan) niSan-Tvisebebs Soris, romlebic mocemulia cxrilebis 

saxiT. cxrilebidan Cans, rom es kavSirebi damakmayofilebelia, 

kerZod: ganisazRvra kavSiri terfis sigrZisa-gare konaTa 

nawilSi Semoxvevasa da siganes Soris, aseve kavSiri gare konaTa 

nawilSi siganisa - terfis sigrZesTan; gare konaTa nawilSi 

SemoxvevasTan; irib SemoxvevasTan; Siga konaTa nawilis da 

quslis nawilis siganeebTan. (manqanuri programa ix. danarTi 3.3.). 

aRniSnuli parametrebis mniSvnelobebi terfis ZiriTadi 

niSan-TvisebebisaTvis moyvanilia cxrilSi 3.3. 

kalapotis proeqtirebis, detalebis seriuli gradirebis, 

lanCisa da namzadis detalebis agebisa da sxva konstruqciuli 

tipis samuSaos Sesasruleblad aucilebelia vicodeT, rogor 

ricxobriv kavSirSi imyofebian erTmaneTTan terfis ZiriTadi 

(grZivi ganivTan) anTropometriuli niSan-Tvisebebi.  

swored am mizniT ganisazRvreba regresiis koeficienti, 

romelic gaiangariSeba ZiriTad niSan-Tvisebebs Soris 

korelaciuri kavSiris arsebobis SemTxvevaSi da igeba misi 

gantoleba, romelsac aqvs wrfis gantolebis saxe: 

ba +Χ=Υ            3.20. 
erTi niSan-Tvisebis kavSiri meoresTan erTobliobaSi 

gamoisaxeba regresiis gantolebiT. magaliTad wina terf-

falangTa nawilSi (konaTa nawilSi) Semoxveva (R0.68/0.72L) 

sworxazobriv damokidebulebaSi imyofeba terfis sigrZesTan. 

wrfe, romelic asaxavs damokidebulebas or niSan-Tvisebas 

Soris, maT Soris normaluri korelaciuri damokidebulebis 

pirobebSi, ewodeba saSualo kvadratuli regresia, romelic 

gamoisaxeba formuliT [43] 

           
Χ

Χ
ΥΧ

Υ

Υ

σ
−Χ

=
σ
−Υ M

r
M

              3.21. 
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saidanac: 

    ( ) yx
x
y

x
y MMRRMrM +⋅−Χ⋅=−Χ+=Υ Χ

Χ

Υ
ΥΧΥ σ

σ             3.22. 

ganvixiloT qarTvel jariskacTa terfebis zomebis 

statistikuri analizis Sedegebi. rogorc aRvniSneT, sul 

gazomili iqna 500 jariskacis marjvena da marcxena terfebi, anu 

sul 1000 terfi, rac sakmaod aWarbebs moTxovniT 

gaTvaliswinebul raodenobas da e.i. izrdeba sizustis xarisxi 

(gazomvis Sedegebi mocemulia danarTSi 3.4.). 

variaciul rigebSi sigrZis intervalis sidided SevirCieT 5 

mm, Semoxvevebisa da wvivis simaRlisaTvis - 10 mm, siganisaTvis- 3 

mm. variaciuli rigebi avageT mxolod ZiriTadi zomiTi niSnebis 

mixedviT. 

gaviangariSeT ZiriTadi statistikuri parametrebi da 

maxasiaTeblebi. miRebuli Sedegebi mocemulia cxrilSi 3.3. 

cxrili 3.3. 

qarTvel jariskacTa terfebis gazomvis Sedegebis statistikuri 
maxasiaTeblebi 

zomiTi niSan-Tviseba 

s
t
at

is
t
ik
u
r
i 

pa
r
am
et

r
i 

t
er

f
i 

t
er

f
is

 s
ig

r
Ze

 

S
em
o
x
ve
va

 S
ig

a
ko

na
T
a 
na
w
il

-
S
i 

S
em
o
x
ve
va

 g
ar

e
ko

na
T
a 
na
w
il

-
S
i 

S
em
o
x
ve
va

 t
er

-
f
is

 S
u
a 
na

-
w
il

S
i 

ir
ib

i 
S
em
o
x
ve

-
va

 

s
ig

an
e 
S
ig

a 
ko

-
na
T
a 
na
w
il

S
i 

s
ig

an
e 
g
ar

e 
ko

na
T
a 
na
w
il

-
S
i 

s
ig

an
e 
qu

s
l
is

na
w
il

S
i 

S
em
o
x
ve
va

 w
vi

-
vi
s

 n
aw

il
S
i 

w
vi
vi
s

 s
im
aR

-
l
e 

marjvena 262,12 237,14 243,41 252,19 337,40 99,57 99,36 70,08 352,39 346,25 

marcxena 262,1 236,9 242,9 251,71 337,4 98,29 97,46 69,33 352,4 346,3 

ma
T
em
at

. 
mo

l
o
d
i-

ni
 

gaerTian. 262,1 237,2 243,2 251,9 337,4 98,93 98,41 69,71 352,3 346,3 

marjvena 11,14 11,10 10,94 11,82 15,05 5,00 5,21 4,65 21,75 17,00 

marcxena 11,46 12,46 11,1 11,41 14,86 5,05 5,11 4,60 21,75 17,00 

kv
ad

r
at

. 
g
ad

ax
r
a 

 

gaerTian. 11,3 12,45 11,12 11,73 15,08 5,07 5,28 4,67 21,9 16,99 

marjvena 124,12 123,2 119,66 139,63 226,4 25,02 27,12 21,62 472,9 289,11 

marcxena 131,3 155,3 124,3 130,11 220,8 25,55 26,15 21,12 472,9 289,11 

d
is

pe
r
s
ia

 

gaerTian. 129,6 155,11 123,71 137,7 227,3 25,67 27,91 21,84 480,3 288,8 

marjvena 4,25 4,68 4,49 4,69 4,46 5,02 5,24 6,63 6,17 4,91 

va
r
ia
c

. 
ko

ef
i

c

marcxena 4,37 5,26 4,59 4,53 4,40 5,14 5,25 6,63 6,17 4,91 



 98

gaerTian. 4,34 5,25 4,57 4,66 4,47 5,12 5,37 6,70 6,22 4,91 

marjvena 0,50 0,50 0,49 0,53 0,67 0,22 0,23 0,21 0,97 0,76 

marcxena 0,51 0,56 0,5 0,51 0,66 0,23 0,23 0,21 0,97 0,76 
mo

l
o
d

. 
S
ec

d
o
ma

 
gaerTian. 0,3 0,39 0,35 0,37 0,48 0,16 0,17 0,15 0,6 0,54 

marjvena 0,19 0,21 0,20 0,21 0,20 0,22 0,23 0,30 0,28 0,22 

marcxena 0,20 0,24 0,21 0,20 0,20 0,23 0,23 0,30 0,28 0,22 

f
ar

d
. 

s
iz

u
s
t
e 

gaerTian. 0,14 0,17 0,14 0,15 0,14 0,16 0,17 0,21 0,20 0,16 

marjvena 0,35 0,35 0,35 0,37 0,48 0,16 0,16 0,15 0,69 0,54 

marcxena 0,36 0,39 0,3 0,36 0,47 0,16 0,16 0,15 0,69 0,54 

s
ar

w
mu

no
 

in
t
er

v.
 

gaerTian. 0,2 0,28 0,25 0,26 0,34 0,11 0,12 0,10 0,4 0,38 

ganvsazRvreT ZiriTad zomiT niSan-Tvisebebs Soris 

arsebuli korelaciuri kavSirebi ( cxrili 3.4.). 

 

 

 

cxrili 3.4. 

ZiriTad niSan-Tvisebebs Soris regresiis koeficientebi 

zomiTi niSan-Tviseba 

s
t
at

is
t
ik
u
r
i 
pa
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a-
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t
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i 

t
er

f
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 s
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i
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T
a 
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w
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S
i

S
em
o
x
ve
va

 
t
er

f
is

 S
u
a 

na
w
il

S
i

ir
ib

i 
S
e-
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x
ve
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s
ig
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e 
S
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a 
ko
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T
a 
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-
w
il

S
i

s
ig
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e 
g
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e 
ko
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T
a 
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-
w
il

S
i

s
ig

an
e 
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s
-

l
is

  n
aw

il
-

S
i

S
em
o
x
ve
va

 
w
vi
vi
s

 n
a-

w
il

S
i

w
vi
vi
s

 s
i-

ma
R
l
e 

terfis sigrZe 1,00 0,44 0,50 0,52 0,66 0,44 0,47 0,43 0,38 0,49 
Semoxveva Siga 
konaTa nawilSi 0,44 1,00 0,81 0,73 0,62 0,65 0,60 0,38 0,47 0,27 

Semoxveva gare 
konaTa nawilSi 0,50 0,82 1,00 0,86 0,69 0,70 0,70 0,46 0,53 0,32 

Semoxveva ter-
fis Sua nawil-

Si 
0,52 0,73 0,86 1,00 0,71 0,65 0,65 0,49 0,57 0,31 

iribi Semoxveva 0,66 0,62 0,70 0,71 1,00 0,52 0,52 0,46 0,52 0,46 

sigane Siga ko-
naTa nawilSi 0,44 0,65 0,70 0,65 0,52 1,00 0,88 0,52 0,46 0,28 

sigane gare ko-
naTa nawilSi 0,47 0,60 0,70 0,65 0,52 0,88 1,00 0,56 0,48 0,29 
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sigane quslis  
nawilSi 0,43 0,38 0,46 0,49 0,46 0,52 0,56 1,00 0,35 0,31 

Semoxveva wvi-
vis nawilSi 0,38 0,47 0,53 0,57 0,52 0,46 0,48 0,35 1,00 0,19 

wvivis simaRle 0,49 0,27 0,32 0,31 0,46 0,28 0,29 0,31 0,19 1,00 

 

dadginda regresiis gantoleba or ZiriTad niSan-Tvisebas 

Soris, kerZod terfis sigrZesa da konaTa nawilSi terfis 

Semoxvevas Soris: 

R0,68L=0,6L+86,5 

gazomvebisa da statistikuri damuSavebis safuZvelze 

miRebuli iqna sakmaod sruli anTropometriuli masala. 

saqarTvelos jariskacebis racionaluri zoma-sisruliTi 

asortimentis gaangariSebis amocanis gadawyvetisaTvis 

aucilebeli iyo maTi terfebis anTropometriuli 

Taviseburebebis gamovlineba rusi mosaxleobis Sesabamis 

monacemebTan Sedarebis gziT, radgan saqarTveloSi dRes 

moqmedi asortimentuli Skalebi, kalapotebi, standartebi da 

a.S. rusuli warmoSobisaa da rogorc praqtika gviCvenebs 

garkveul SeuTavseblobas iwvevs. 

amdenad am ori mosaxleobis terfebis SedarebiTi analizis 

Catareba aucilebelia qarTveli jariskacebis racionaluri 

zoma-sisruliTi asortimentis SemuSavebisaTvis.  

 

3.7. anTropometriuli monacemebis ori sxvadasxva jgufis 

SedarebiTi analizi 

 

Cven ver movipoveT rus jariskacTa terfebis 

anTropometriuli monacemebi amitom jgufebis SedarebiTi 

analizi CavatareT mozrdili mamakacebis jgufebisTvis. 
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saqarTveloSi moqmedi safexsacmele kalapotebis (standarti 

3927-88) da zomiTi Skalebis agebis safuZveli Tavis droze iyo 

ZiriTadad rusi mosaxleobis terfis zomebi. amitom rusi 

mosaxleobis da sxva (yofili sabWoTa kavSiris) erebis terfis 

ZiriTadi zomebis SedarebiTi analizi metad mniSvnelovania 

axali, racionaluri zoma-sisruliTi asortimetebis 

SemuSavebisaTvis da aseTi samuSaoebi axlad Seqmnil yvela 

damoukidebel qveynebSi mimdinareobs. 

terfebis anTropometriuli monacemebis SedarebiTi 

analizi ganxilulia v. bunakis [45], i. zibinis [56], x. liokumoviCis 

[87] da o. farnievas [110] SromebSi. 

v. bunaki awarmoebda bavSvebis terfebis zomiTi niSan-

Tvisebebis Sedarebas mozardTa jgufebis ZiriTadi statistikuri 

maxasiaTeblebis (saSualo ariTmetikuli, saSualo kvadratuli 

gadaxra da korelaciis koeficienti) mixedviT. maTi gaerTianebis 

SesaZleblobis mizniT. Tu am parametrebis sxvaoba sWarbobda 

sammagi cdomilebis sididis 2
2

2
13 mm + , maSin jgufebs Soris 

sxvaoba iTvleboda imdenad sagrZnoblad, rom maTi erT jgufSi 

gaerTianeba dauSvebeli iyo. Sedarebis aseTive meTodi 

gamoiyeneboda i. zibinis [56] SromebSi. 

x. liokumoviCi [87] awarmoebda qalis terfebis 

anTropometriuli monacemebis Sedarebas: i jgufi - 700 SemTxveva 

da ii jgufi - 1890 SemTxveva. Sedareba ZiriTadad swarmoebda 

terfis sigrZis, terf-falangTa  Semoxvevis da iribi Semoxvevis 

mixedviT. jgufebs Soris gansxvavebis kriteriumad aiReboda 

korelaciisa da regresiis koeficientebs Soris sxvaoba da 

gansxvavebulobis realuroba fasdeboda Semdegi SedarebiT: 

( ) ( )
2

2
2

1 rr mm +   ( ) ( )
22

21 RR mm +         
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zemoT aRniSnul SromebSi Catarebuli SedarebiTi analizi 

arasruli iyo da ar iZleoda jgufebs Soris gansxvavebis sakmao 

ricxobriv maxasiaTeblebs. 

o. farnievas SromaSi [110] Catarda monacemebis Sedareba or 

teritoriul jgufs Soris stiudentis ganzogadoebuli 

SefardebiT. stiudentis kriteriumebi jgufebs Soris 

gansxvavebas afasebs korelaciis koeficientis gaTvaliswinebiT, 

magram misi gamoyeneba moiTxovs rTul matricul gardaqmnebs da 

praqtikulad ar SeiZleba ganxorcieldes mosaxleobis or jgufs 

Soris sxvaobis Sesafaskeblad. 

m. ignatievi da a. pugaCovi [68] mosaxleobis 13 jgufis 

gansxvavebisaTvis iyeneben „ganzogadoebuli manZilis" meTods, 

romelic maTematikurad SeimuSava indoelma mkvlevarebma c. 

maxalanobisma da s. raom [38, 106] da sxvebma, es meTodic sakmaod 

rTulia gamosaTvlelad. 

ori jgufis SedarebisaTvis upirveles yovlisa unda 

Sedardes TiToeuli anTropometiuli niSan-Tvisebis saSualo 

mniSvnelobebi, radgan saSualo arTmetikuli sidide yvelaze 

kargad axasiaTebs mocemuli mosaxleobis anTropometiul jgufs. 

qarTveli mosaxleobis terfebis ZiriTadi zomiTi niSan-

Tvisebebis saSualo ariTmetikuli mniSvnelobebis sidideebis 

Sedareba (miRebuli Cveni kvlevis Sedegad) da rusuli jgufis 

(lomonosovis sax.moskovis saxelmwifo universitetis 

anTropologiis institutis monacmebi) igive mniSvnelobebTan 

mocemulia cxrilSi 3.5. 

cxrili 3.5. 

saSualo kvadratuli gadaxrisa da variaciis koeficientis 

sidideebis SedarebiTi analizi 

№

- T v qarTveli rusi σ r  V
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 cxrili gviCvenebs, rom qarTuli jgufis, terfebis yvela 

saSualo ariTmetikuli zomebi metia rusuli jgufis Sesabamis 

zomebze. gansakuTrebiT didi sxvaoba SeiniSneba terfis 

SemoxveviT zomebSi: 

konaTa nawilSi Semoxveva    6,8 mm               

iribi Semoxveva      8,0 mm   

wvivis Semoxveva      10,6 mm   

wvivis simaRle     24,6 mm   

sxvaobis statistikuri realoba normaluri 

erTobliobidan SerCevis sakmaod didi moculobis SemTxvevaSi 

SeiZleba Semowmdes gansxvavebulobis sammagi cdomilebis 

sididesTan SedarebiT: 

2
2

2
13 mm +      

sadac: m1 - pirveli SerCevis saSualo ariTmetikulis 

cdomilebaa; 

          m2 - igive meore SerCevisaTvis. 

garda terfis sigrZisa – L, saSualoebs Soris sxvaoba ufro 

meti vidre sxvaobis sammagi cdomilebis sididea, gvxvdeba 

mxolod 0,003 albaTobiT, rac miuTiTebs niSan-Tvisebebs Soris 

realur statistikur sxvaobaze. 

rao
deno
ba 

σq±m mm Vq±m % 
Рaod
enob
a 

σr±m  
mm Vr±m % 

1 L 1000 11,8±0,2 4,4±0,1 1000 11,7±0,2 4,4±0,1 0,1 - 

2 Rg 1000 12,2±0,2 4,8±0,1 1000 11,6±0,2 4,6±0,1 0,6 0,2 

3 Rir 1000 15,8±0,3 4,6±0,1 347 15,0±0,6 4,4±0,1 0,8 0,2 

4 Wg 1000 5,2±0,1 5,2±0,1 347 4,7±0,2 4,8±0,1 0,5 0,4 

5 Wq 1000 5,0±0,2 6,7±0,3 347 4,0±0,2 5,5±0,2 1,0 1,2 

6 Rwv 640 27,5±0,8 7,4±0,3 347 22,1±0,1 6,2±0,2 5,3 1,2 

 
7 

 
Hwv 

640 25,1±0,7 7,2±0,3 347 21,9±0,8 6,8±0,2 3,2 0,4 
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Cveni SerCevis raodenoba sruliad sakmarisia, raTa 

warmovadginoT normaluri erToblioba. amitom pirveli da meore 

jgufis zomiTi niSan-TvisebisaTvis calkeul statistikur 

parametrebs Soris gansxvavebis statistikurad realuri 

SefasebisaTvis. am SemTxvevaSi viyenebT sakmaod zust zemoT 

aRniSnul meTods. 

cxrilSi 3.6. mocemulia pirveli da meore jgufis zomiTi 

niSan-Tvisebis saSualo kvadratuli gadaxris da  variaciis 

koeficientis saSualo sidideebi. 

saSualo kvadratuli gadaxris σ da variaciis 

koeficientis V ganawilebis gabnevis maxasiaTeblebis 

Sedarebidan Cans, rom σ-s sxvaoba mxolod wvivis SemoxvevisaTvis 

ramdenadme sWarbobs gansxvavebulobis sammag cdomilebis 

sidides. amitom yvela zomiTi niSnisaTvis normaluri 

ganawilebis mrudebs, garda wvivis Semoxvevisa Rw, orive jgufs 

aqvs erTnairi xasiaTi.  

variaciis koeficientis sidides TviToeuli niSan-

TvisebisaTvis aseve aqvT umniSvnelo sxvaoba. Sesabamisad 

saSualo ariTmetikuli mniSvnelobebis didi sxvaobisa da zomiTi 

niSan-Tvisebebis normaluri ganawilebis gabnevis xasiaTSi 

umniSvnelo sxvaobis gamo, pirveli jgufi meore jgufisagan 

gansxvavdeba zomiTi niSan-Tvisebis normaluri ganawilebis 

mxolod X RerZis gaswvriv ZvradobiT. 

pirvel da meore jgufebs Soris terfis sigrZis, konaTa 

nawilSi Semoxvevasa da siganis normaluri ganawilebis 

Zvradobebi, kargad Cans suraTi 3.4.-dan. 
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suraTi 3.4. pirvel da meore jgufebs Soris terfis sigrZis, 

konaTa nawilSi Semoxvevasa da siganis normaluri ganawilebis 

Zvradobebi. 

pirvel da meore jgufebs Soris Catarebuli terfis 

saSualo ariTmetikuli sidideebis da zomiTi niSan-Tvisebebis 

gabnevis maxasiaTeblebis Sedareba gviCvenebs, rom erTi da igive 

sigrZis dros, pirveli jgufis terfebis SemoxveviTi da ganivi 

zomebi sagrZnoblad metia meore jgufis Sesabamis zomebTan. 

amitom qarTvelTa terfebi SedarebiT ganieri da msxvilia, vidre 

rusi mosaxleobis terfebi. pirveli da meore jgufis terfebis 

ZiriTadi zomiTi niSan-Tvisebebis damokidebulebis korelaciis 

koeficientebi mocemulia cxrilSi 3.6. 

cxrili 3.6. 

pirveli da meore jgufis terfebis ZiriTadi zomiTi niSan-

Tvisebebis damokidebulebis korelaciis koeficientebi 

№ niSan-Tviseba jgufi 
korelaciis 

koeficienti L-
is mimarT 

qarTveli 0,57 1 Rg 
rusi 0,57 

qarTveli 0,48 2 Hw 
rusi 0,52 

qarTveli 0,58 3 Wg 
rusi 0,57 

qarTveli - 4 Rw 
rusi - 
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korelaciis koeficientebis Catarebulma Sedarebam, romelic 

iZleva zomiT niSan-Tvisebebs Soris arsebul xarisxobriv 

daxasiaTebas, gviCvena, rom pirvel da meore jgufs Soris 

arsebul yvela zomiT niSan-Tvisebebs Soris arsebobs naTlad 

gamoxatuli damokidebuleba da orive jgufSi calkeul zomiT 

niSan-Tvisebebs Soris sakmaod mWidro urTierTkavSiria. 

 

cxrili 3.7. 

zomiTi niSan-Tvisebis damokidebulebis regresiis 

gantolebebi 

 

cxrilSi 3.7. mocemulia regresiis gantolebebi (mm-Si), e.i. 

mocemulia orive jgufis zomiTi niSan-TvisebisaTvis terfis 

siganisa da Semoxvevis 0,68/0,72L kveTaSi zomebis terfis 

sigrZesTan wrfivi damokidebulebis  gantolebebi. 

regresiis koeficientebs R(y/x) Soris sxvaobas aqvs mcire 

xvedriTi mniSvneloba, magram yvela SemTxvevaSi R(y/x)q> R(y/x)r. 

aqedan gamomdinare terfis sigrZis zomis zrdis dros qarTul 

jgufebSi SeimCneva konaTa nawilSi Semoxvevisa da siganis ufro 

intensiuri zrda, vidre rusul jgufebSi. 

ufro TvalsaCino warmodgenas qarTveli da rusi 

mosaxleobis terfebis zomiT niSan-Tvisebebs Soris 

damokidebulebis Sesaxeb ZiriTadi zomis- terfis sigrZis 

№ 
niSan-

Tvisebebi 
qarTuli jgufi rusuli jgufi 

1 L-Wg Wg=0,24L+37 Wg=0,23L+37 

2 L-Rg Rg=0,59L+100 Rg=0,57L+99 
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sxvadasxva mniSvnelobis dros iZleva koordinatTa sistemaSi 

agebuli regresiis wrfeebi. (suraTi 3.5.) 

rogorc suraTi 3.5.-dan Cans pirveli (qarTuli) jgufis 

regresiis wrfe devs ufro zemoT, vidre meore (rusuli)1 jgufis. 

wrfeebs Soris sxvaoba axloa terfis sigrZeebis saSualo 

ariTmetikul mniSvnelobebs Soris arsebuli sxvaobisa - 2,65 mm 

(sur. 3.5. a.) da 6,3 mm (sur. 3.5. b). terfis sigrZis maqsimaluri 

mniSvnelobis dros es sxvaoba izrdeba, minimaluris dros ki 

mcirdeba. regresis wrfeebis ganlagebis es gansxvavebebi niSnavs, 

rom terfis sigrZis erTi da igive mniSvnelobis dros pirvel 

jgufs saSualod aqvs ufro didi Semoxveva da sigane gare konaTa 

nawilSi. 

amgvarad, pirveli jgufis terfebis anTropometriuli 

Taviseburebebis gamovlenis mizniT Catarda qarTveli da rusi 

mosaxleobis terfebis ZiriTadi zomiTi niSan-Tvisebebis 

SedarebiTi analizi. 
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suraTi 3.5. qarTveli da rusi mosaxleobis terfebis ZiriTad 

zomebs Soris regresiuli damokidebuleba 

 

Sedareba Catarda: 

a) saSualo ariTmetikuli mniSvnelobebis gansxvavebaze, am 

gansxvavebis realurobis SefasebisaTvis; 

b) ganawilebis gabnevis daxasiaTebaze; saSualo kvadratuli 

gadaxra da variaciis koeficientiT; 

g) parametrze, romelic axasiaTebs jgufebSi zomiT niSan-

Tvisebebs Soris damokidebulebas korelaciis koeficientiT; 

d) regresiis wrfeebze. 

zomiT niSan-Tvisebebs Soris pirveli da meore jgufis calkeuli 

statistikuri maxasiaTeblebiT sagrZnobi gansxvaveba ar 

SeiniSneba, garda saSualo ariTmetikuli mniSvnelobisa. rac 
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Seexeba saSualo ariTmetikul mniSvnelobas pirveli da meore 

jgufis Sedarebidan Cans, rom qarTveli mosaxleobis terfebs 

rus mosaxleobasTan SedarebiT erTi da igive sigrZis 

(ganusazRvrelobis intervalSi isini tolebia) dros aqvs Semdegi 

anTropometriuli Taviseburebani: 

1. terfis sigane Wg metia:         -1,3 mm-iT; 

2. terfis Semoxveva Rg metia:     -6,8 mm-iT; 

3. quslis sigane  Wq metia:        -2,3 mm-iT; 

damatebiTi zomebis  (terfis sigane Wg, Semoxveva Rg da quslis 

sigane Wq) ganawilebis poligoni terfis sigrZis erTi da igive 

mniSvnelobis dros fexsacmlis mrewvelobis praqtikaSi moicavs 

fexsacmlis ramodenime sisruliT gamoSvebis sistemas. 

momqmedi standartiT 3927-88, iX jgufisaTvis fexsacmlis 

kalapotze dadgenilia sisruleTa Soris Semdegi intervalebi: 

1. konaTa nawilSi RabaSis siganeze Wg - - - - - - - - 1,5 mm; 

2. konaTa nawilSi Semoxvevaze        Rg - - - - - - - - 4,0 mm; 

3. quslis nawilSi RabaSis siganeze Wq - - - - - - - -  1,0 mm. 

saSualo tipiur terfebs Soris sxvaoba pirvel da meore 

jgufebs Soris yvela CamoTvlil niSan-Tvisebes Soris 

Seesabameba. 

aqedan gamomdinare, pirveli jgufis mosaxleobis 

moxerxebuli fexsacmliT dakmayofilebisaaTvis aucilebelia 

Seicvalos fexsacmlis damzadebis sisruliTi asortimenti da 

saSualo sisrule aviRoT ara 4 (rogorc dRemde iyo miCneuli 

saqarTvelosaTvis, ise rogorc ruseTisaTvis), aramed 5. 

darCenili mcire sxvaoba SeiZleba gamoisaxos sisruliTi 

ganawilebis procentebSi. 

pirvel da meore jgufebis calkeul anTropometriul niSan-

Tvisebebs Soris sxvaobis sakiTxis sabolood gadawyvetisaTvis 
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aucilebelia ramodenime niSan-Tvisebis erTobliobaSi jgufebs 

Soris gansxvavebis realobis ufro zusti Sefaseba, ganawilebis 

damaxasiaTebeli ZiriTadi statistikuri parametrebis 

gaTvaliswinebiT. Sesabamisad, aucilebelia naTeli movfinoT 

Cveni jgufebis realur gansxvavebas ramodenime 

anTropometriuli niSan-Tvisebis mixedviT. SedarebisaTvis Cvens 

mier aseT niSan-Tvisebad aRebuli iqna: terfis sigrZe, 0,68/0,72L 

kveTaSi terfis Semoxveva da sigane, terfis sigane quslis 

nawilSi, radgan es zomebi ZiriTadi parametrebebia standartSi 

3927-88 „fexsacmlis kalapotebi". amdenad mizanSewonilad 

CavTvaleT Cagvetarebina sakiTxis maTematikuri ganzogadeba. 

kvlevas daviwyebT qarTveli da rusi mozrdili mosaxleobis  

terfebis zomiTi niSan-Tvisebebis ganawilebis centrebisa da 

disperisiebis SedarebiT. Tu ZiriTadi zomiTi niSan-Tvisebebis 

ganawilebis centrebi daemTxva, maSin zomiTi asortimeti orive 

jgufisaTvis iqneba msgavsi. Tu am niSan-Tvisebebis TanmTxveva ar 

miiReba, maSin unda veZeboT qarTveli mosaxleobis 

dakmayofilebis gzebi ise, rom ar dairRves standartis 

moTxovnebi. 

ganawilebis orive centrebis tolobis hipoTezis Semowmebas 

aqvs didi praqtikuli mniSvneloba. marTlac, zogjer Cans, rom 

erTi seriis eqsperimentis saSualo Sedegi SesamCnevad 

gansxvavdeba meore seriis saSualo Sedegidan. aseT dros ismis 

kiTxva, SeiZleba Tu ara avxsnaT rom saSualo mniSvnelobebs 

Soris aRmoCeneili gansxvaveba aris eqsperimetis SemTxveviTi 

cdomileba? Tu es gamowveulia romelime SeumCneveli an ucnobi 

kanonzomierebiT? 

ganawilebis ori centris Sedarebis amocanas formulireba 

gavukeToT saerTo saxiT. ganvixiloT ori SemTxveviTi sidide X 
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da Y, romlebic calk-calke emTxvevian normaluri ganawilebis 

kanons. vTqvaT gvaqvs ori damoukidebeli SerCeva (jgufi) 

moculobiT n1 da n2, romlebic miRebulia x da y generalur 

erTobliobebidan. aucilebelia Semowmdes nulovani hipoTeza 

(Ho), romelic askvnis, rom  M(x)=M(y), masTan SedarebiT 

alternatiuli hipoTeza Hi, gviCvenebs, rom M(x)-M(y)>0. 

Sedarebis meTodi gansxvavdeba da damokidebulia, cnobilia 

Tu ara generaluri erTobliobisaTvis dispersiis σ-s 

mniSvneloba. Cvens SemTxvevaSi cnobilia SerCevis dispersia, 

generaluri erTobliobis dispersia ki rCeba ucnobi. CavTvaloT, 

rom orive generaluri erTobliobis dispersia tolia (qvemoT es 

mtkicdeba). 

generaluri saSualoebidan M(x) da M(y) SefasebisaTvsis 

gamoiyeneba maTi saukeTeso Sefasebebi X da Y SerCevebidan, xolo 

σ-s SefasebisaTvis gamoiyeneba SerCeviTi Sefasebebi [64]: 

( )∑
=

−=
1

1

22 1
ˆ

n

i
ix xx

n
σ      da      ( )∑

=

−=
2

1

2
2

2 1
ˆ

n

i
yy

n
σ  

mniSvnelSi mocemul cdebis ricxvs n erTi erTeuliT ar 

vamcirebT (beselis Sesworeba) imitom, rom Tu cdebis raodenoba 

metia 50-ze, maSin 
n
1    da 

1
1
−n

 praqtikulad tolia. Cvens 

SemTxvevaSi ki n1=1000, n2=1000. 

vinaidan generalur erTobliobebs X  da YaqvT erTnairi 

dispersia, amitom SefasebisaTvis mizanSewonilia gamoviyenoT 

orive SerCevis Sedegebi. maTematikur statistikaSi mtkicdeba, 

rom σ2-isaTvis saukeTeso Sefasebad am SemTxvevaSi iTvleba: 

21

2
2

2
12 ˆˆ

nn
nn yx

+

+
=

σσ
σ                 

Tu Ho hipoTeza samarTliania, maSin: 
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( ) ( ) ( ) 0=−=− yxyx MMM   

( ) ⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
+=−

21

2 11
nn

yx σσ           

magram σ2 sidide ucnobia, amitom SerCeviT Sefasebad D( yx − ) 

Cveulebrivad iReben Sefasebas: 

2

21

2 ˆ
11

ˆ σσ ⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
+=−
nn

yx               

maTematikur statistikaSi cnobilia, rom Tu SemTxveviTi 

sidideebi ( yx − ) emoriCilebian normaluri ganawilebis kanons, 

maSin statitikas  

( ) ( )
( )

( ) ( )

21

2
2

2
1

21

ˆˆ11ˆ

nn
nn

nn

yxMyx
yx

yxMyxt
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+
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⎝

⎛
+

−−−
=

−
−−−

=
σσσ

       

aqvs stiudentis ganawilebis saxe Tavisuflebis xarisxiT (Tu n1 

da n2  metia 50-ze, maSin k= n1 + n2, Tu n1 da n2 naklebia 50-ze, maSin 

SerCeviTi dispersiis gaangariSebis dros unda gaviTvaliswinoT 

beselis Sesworeba, bolo formula radenadme Seicvleba da k= n1 + 

n2) 

Tu Ho hipoTeza samarTliania, maSin t miiRebs saxes: 

( )

21

2
2

2
1

21

11
nn
nn

nn

yxt
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+
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⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
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−
=

σσ
       

Tu aviRebT albaTobas  P=1-α, SesaZlebelia ganawilebis t 

cxrilSi vipovoT kritikuli tn1 + n2 , romlisTvisac [ ] α=+ 21nt ntP φ , 

Tu 
21 nntt +φ , maSin P=1-α, saimedobiT SeiZleba CavTvaloT saSualo 

mniSvnelobebis gansxvaveba araSemTxveviTad. 

dispersiebis Sedarebas didi mniSvneloba aqvs, radgan 

ZiriTadi zomiTi niSan-Tvisebis gabneva ganapirobebs zoma-

sisruliTi asortimetis agebas. 
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ganvixiloT ori SemTxveviTi sidide x da y,  romlebic 

emorCilebian ganawilebis normalur kanons, dispersiebiT: σ2
x  da 

σ2
y. davuSvaT, rom x da y generaluri erTobliobebidan 

amoRebulia ori damoukidebeli SerCeva n1  da n2 moculobebiT. H0 

hipoTezis SemowmebisaTvis saWiroa gamovikvlioT erToblivi 

ganawilebis kanoni SefasebaSi 22 ˆˆ yx σσ =  (SerCeviTi dispersiebi). 

aseT erTobliv ganawilebis kanonad iTvleba ganawileba, 

romelsac ewodeba fiSer-snedskaris ganawileba:  2

2

ˆ
ˆ
y

xF
σ
σ

=   

 fiSer-snedskaris kanoniT ganawilebaSi σx da σy SeiZleba 

warmovadginoT ise, rom F≥1. F mniSvnelobis gamoTvlis Semdeg 

fiSer-snedskaris cxrilebiT mniSvnelobis donis 

gaTvaliswinebiT vpoulobT F(k1 k2) kritikul mniSvnelobas, sadac 

k1=n1-1, k2=n2-1, Tu F≤Fkrit(k1 k2), maSin H0 hipoTeza SeiZleba 

CaiTvalos misaRebad. 

zemoT aRwerili meTodiT vawarmoebT qarTveli da rusi 

mosaxleobis terfebis sigrZis ganawilebis centrebis Sedarebas 

(cxrili 3.8.). 

cxrilebis mixedviT α=0,01 donisaTvis t1000=2,58, radgan 

|t|<tkrit., gansxvaveba SeiZleba CaiTvalis SemTxveviTad da H0 

hipoTeza maszed, rom qarTveli da rusi mosaxleobis terfis 

sigrZeebis ganawilebis centrebi emTxvevian, misaRebad. 

 

cxrili 3.8. 

terfebis sigrZis ganawilebis centrebi 

mosaxleobis 
jgufi 

arCevis 
saSualo mniS-
vneloba M, mm 

arCevis 
dispersia σ, mm  

Гakvrivebis 
ricxvi 

qarTveli  x =265 xσ̂ =11,8 1000 
rusi y =264 yσ̂ =11,7 1000 
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dispersiebis σx da σy Sedarebas SevasrulebT fiSer-

snedskaris meTodis gamoyenebiT:  2

2

ˆ
ˆ
y

xF
σ
σ

= =1,0171 

cxrilebidan 0,05 mniSvnelobis gantolebisaTvis vpoulibT 

F|999; 999|=1,03 kritikul mniSvnelobas. radgan F=Fkrit-|999; 999|, 

dispersiebi tolia (cxrili 3.9.). 

cxrili 3.9. 
SemoxveviTi zomebis  ganawilebis Sedareba 

mosaxleobis 
jgufi 

arCevis saSualo 
mniSvneloba M, mm 

arCevis dispersia 
σ, mm  

dakvrivebis 
ricxvi 

qarTveli  256,2 12,25 1000 
rusi 249,4 11,57 1000 

cxrilis monacemebis mixedviT t=13,4. saSualo mniSvnelobebis 

gansxvaveba SemTxveviTi ar aris: tkrit=2,58 , |t|>tkrit 

2

2

ˆ
ˆ
y

xF
σ
σ

= =1,12,    F(1000-1000)=1,03 

F=Fkrit 

safuZveli ara gvaqvs rom CavTvaloT dispersiebis uTanabroba. 

 

 

 

cxrili 3.10. 

ganivi zomebis ganawilebis Sedareba 

mosaxleobis 
jgufi 

arCevis 
saSualo 

mniSvneloba M, 
mm 

arCevis 
dispersia σ, mm  

dakvrivebis 
ricxvi 

qarTveli  99,0 5,2 1000 
rusi 100,92 5,27 1000 

 
vinaidan  tkrit=2,58, xolo  |t|>tkrit , sxvaoba SemTxveviTi ar aris: 

2

2

ˆ
ˆ
y

xF
σ
σ

= =1,027 
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Fkrit=1,03>1,02, amitom dispersiebis tolobis hipoTeza 

ugulvebelyofili ar aris. 

SedarebiTi analizis safuZvelze SeiZleba gavakeToT dasvna, 

rom qarTveli da rusi mosaxleobis terfebis sigrZeeis 

ganawilebis centrebi erTmaneTs emTxvevian. amitom am 

jgufebisaTvis zomiTi asortimentis saSualo mniSvneloba 

erTnairia, erTnairia agreTve zomiTi asortimentis sazRvrebi, 

radgan qarTveli da rusi mosaxleobis terfis sigrZeebis 

dispersiebi erTmaneTs emTxveva. 

sxvagvari mdgomareoba gvaqvs sisruliT asortimentSi, radgan 

konaTa nawilSi Semoxvevis ganawilebis centrebi am jgufebSi 

ar emTxveva, xolo dispersiebi ki erTnairia. sisrulis zomebis 

saSualo mniSvnelobebi yoveli zomisaTvis (nomrisaTvis) unda 

gadavwioT, xolo sisrulis sazRvrebis gasaqani davtovoT 

igive.  

amdenad SeiZleba davaskvnaT: 

1. dadginda niSan-Tvisebebis statikuri maxasiaTeblebi da maTi 

ganawilebis kanonzomierebei; 

2. Catarda qarTveli da rusi mosaxleobis terfis zomebis 

SedarebiTi analizi, ris Sedegad dadginda: 

a) terfis sigrZeebs Soris umniSvnelo sxvaoba; 

b) gansxvaveba neba-falangTa Senawevrebis SemTxvevaSi 

terfis siganeSi, quslis siganeSi, irib SemoxvevaSi, wvivis 

SemoxvevaSi da wvivis simaRleSi sagrZnobia da statistikurad 

realuria, amasTan terfis yvela saSualo kvadratuli zomebi 

qarTveli mosaxleobisaTvis metia, vidre rusi mosaxleobis 

analogiuri zomebi. 
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g) orive jgufis terfebis yvela zomiTi niSan-Tvisebebis 

ganawileba identuri xasiaTisaa, vinaidan normaluri 

ganawilebis gabnevis xasiaTSi gansxvaveba (σ, V) umniSvneloa; 

d) qarTveli da rusi mosaxleobis terfebis jgufebis 

zomebs Soris mWidro korelaciuri kavSiri  da umniSvnelo 

sxvaoba korelaciur koeficientebs Soris; 

e) terfis sigrZeebidan sxva zomiTi niSan-Tvisebebis 

regresiis gantolebebi gansxvavebulia qarTuli da rusi 

mosaxleobis jgufebisaTvis; 

v) terfis sigrZis  sxva zomiT niSan-TvisebebTan regresiis 

wrfeebi qarTul jgufSi ganawilebis poligonis gaswvriv 

mTlianad devs ufro zemoT, vidre rusuli jgufis analogiuri 

regresiis wrfeebi; 

z) qarTuli mozrdili mosaxleobis terfebis 

anTropometriuli Taviseburebebi, zoma-sisruliTi 

asortimentis agebis dros iTvleba arsebiTad, rogorc 

Teoriuli, aseve praqtikuli TvalsazrisiT da aucileblad 

moiTxovs gaizardos sisrule da fexsacmeli damzaddes 

qarTuli mosaxleobis jgufisaTvis: viwro me-3, saSualo me-5 

da farTe me-7 sisrulis. 
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Tavi 4. samxedro fexsacmlis zomiTi asortimentis 
optimizacia 

 
4.1. zomiTi asortimentis agebis maTematikuri modelis 

SemuSaveba 
 

jariskacis fexsacmlis optimaluri zoma-sisruliTi 

asortimentis SemuSaveba dakavSirebulia ori alternatiuli 

amocanis gadawyvetasTan: pirveli- yvela momxmarebeli 

dainteresebulia, raTa man SeirCios Tavisi terfis Sesatyvisi 

zomebis fexsacmeli, (iTxovs didi raodenobis zomisa da 

sisrulis fexsacmels), da meore - mwarmoebeli ki cdilobs, 

maqsimalurad Seamciros dasamzadebeli fexsamlis zomaTa da 

sisruleTa raodenoba (gaaiolos Sromis organizacia). 

bunebrivia am amocanebis erTaderTi amonaxsni iqneba, roca 

moxerxebuli fexsamcliT dakmayofildeba jariskacTa 

maqsimaluri raodenoba, zomaTa da sisruleTa im minimaluri 

raodenobiT, romelic misaRebi iqneba mewarmeTaTvis, amocana 

martivi ar aris, magram amoxsnadia. 

jariskacTa fexsacmelis, sxvadasxva zomebisa da am zomebis 

procentuli gadanawilebiT miRebul fexsacmelebis jgufs 

ewodeba zomiTi asortimenti. bolo periodamde fexsacmlis 

asortimentis ZiriTad maCveneblad iTvleboda zoma (nomeri). 

fexsacmlis asortimentis agebis safuZveli gaxda terfis sigrZis 

mixedviT ganawilebis kanonzomiereba, romelic gamoisaxeba 

normaluri ganawilebis mrudiT. asortimentis gaangariSebis 

dros am ganawilebis gamoyenebisaTvis aucilebelia vicodeT 

saqarTvelos jariskacebis terfis saSualo sigrZe (L) da am niSan-

Tvisebis saSualo kvadratuli gadaxris sidide (σL). 

mravalricxovanma anTropometiulma gamokvlevebma aCvenes, rom 
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σL-s mniSvneloba meryeobs 10,3-12,2 mm [62], amitom terfis sigrZis 

mixedviT ganawilebis gamoTvlis dros xSirad σL-s mniSvnelobas 

mozrdiali mosaxleobisaTvis iReben  11 mm-is tols, anu Tvlian, 

rom ganawilebis gaqaneba aris mudmivi da mxolod SerCeuli 

regionis mosaxleobis terfis saSualo sigrZidan (L) 

gamomdinare, mTeli erToblioba gadainacvlebs terfis sigrZis 

saSualoTa Soris saSualo mniSvnelobidan marjvniv an marcxniv. 

xSirad did qveynebSi TviToeuli regionisaTvis rom ar aagon 

individualuri zomiTi asortimentebi, im regionebs, romlebsac 

aqvT erTnairi saSualo terfis sigrZe ±1,5 mm-is farglebSi, 

aerTianeben erT jgufSi. 

erTi niSan-TvisebiT, am SemTxvevaSi terfis sigrZis 

mixedviT ragind srulyofili asortimentic ar unda avagoT, igi 

mainc ver uzrunvelyofs fexsacmlis optimalur asortiments, 

radgan sxva zomiTi niSan-Tvisebebis mixedviT terfebis 

ganawilebis poligoni sakmaod didia. ase magaliTad: zomiTi 

asortimetiT, e.i. sxvadasxva sigrZiT , magram erTi saSualo 

sisruliT damzadebuli fexsacmelebiT Cveni gaangariSebiT 

dakmayofildeba saqarTvelos jariskacTa mxolod 39%. 

jariskacTa danarCen nawils sisrulis mixedviT fexsacmeli 

eqneba mouxerxebeli, viwro, an sruli. 

amitom specfexsacmlis optimaluri asortimetis 

SemuSavebisaTvis unda gamovavlinoT jariskacTa terfebis 

tipebisa da qvetipebis ricxobrivi ganawileba ara marto sigrZis 

(zomis), aramed konaTa nawilSi Semoxvevis (sisrulis) mixedviTac. 

am mimarTulebiT Catarebuli kvleviTi samuSaoebidan 

aRsaniSnavia, tipiuri terfebis gamoyofiT zoma-sisruliTi 

asortimetis agebis meTodi, romelic mocemulia o. farneevas 
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SromaSi [112], romelSic igi jer gansazRvravs tipiuri terfebis 

ganawilebas sigrZis mixedviT, damatebiTi qvetipebis (ganivi 

zomebis) ganawilebis gaTvaliswinebis gareSe. asortimetis 

gaangariSebisaTvis igi iyenebs albaTobis integralis cxrils, 

romelic arsebobs maTematikuri statistikis yvela 

saxelmZRvaneloSi. an iyenebs miaxloebiT meTods, kerZod m. 

ignatievis nomogramas [66], romelic avtoris mier SemuSavebulia 

mxolod am miznisaTvis. Semdeg terfis sigrZis mixedviT 

gamoTvlil yovel ricvs ჰyofs sisrulis mixedviT ganawilebis 

ricxvebad, amasTan iyenebs igive nomogramas. 

zoma-sisruliTi asortimentTan dakavSirebul problemebs 

TavianT SromebSi ganixilaven a. kedrini [76-78, 90], a. pavlini [99] 

da sxva mkvlevarebi [96, 121]. ar SeiZleba ar daeTanxmo profesor 

a. pavlinis daskvnas [98], romelSic igi  wers: „es problema 

atarebs iseT xasiaTs, rom misi gadawyveta iTxovs did da 

xangrZliv muSaobas…" 

am samuSaoSi Cven SevecadeT dRevandeli SesaZleblobis 

zRvarze qarTvel jariskacTa terfebis Seswavlis safuZvelze 

Cveni wvlili Segvetana am problemis gadawyvetaSi. 

yvela zemoT aRniSnul samuSaoebSi avtorebi gvTavazoben 

fexsacmlis asortimeti avagoT da gaviangariSoT ZiriTadi 

zomiTi niSan-Tvisebis e.i. terfis sigrZis mixedviT, da mxolod 

Semdeg gamovyoT damatebiTi qvetipebi, e.i. sisruleebis mixedviT. 

zomiTi asortimetis dayofa ZiriTad da damatebiT niSan-

Tvisebebad migviyvana iqamde, rom bolo periodamde TiTqmis 

arcerTi mewarme ar amzadebda specfexsacmels „damatebiTi" 

niSan-Tvisebis anu sisrulis mixedviT. 
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mecnierebis mier Seswavlili iqna momxmarebelTa  

fexsacmlis moTxovna zomebiTa da sisruleebis mixedviT. maT 

miRebuli monacemebis statistikuri meTodebiT damuSavebis 

Sedegad daamtkices, rom zomebis mixedviT fexsacmelze moTxovna 

ar aris stiqiuri, aramed gamoisaxeba igive normaluri 

ganawilebis kanoniT. rac erTxel kidev adasturebs ganawilebis 

am kanonzomierebis aucilebel gamoyenebas asortimetis agebisa 

da gaangariSebis dros. e.i. optimaluri zoma-sisruliTi 

asortimentis gaangariSebisadmi seriozul midgomas,  raTa jer 

erTi srulyofilad davakmayofiloT samxedro mosamsaxureebi 

moxerxebuli fexsacmeliT da meores mxriv Sesabamisad 

gavaumjobesoT aseT specfexsacmlze moTxovna. amitom aris, rom 

mTeli msoflios mecnierebi [9,10,72, 73, 132] muSaoben am 

sakiTxebze. 

qarTveli jariskacTa terfebis masiuri gazomvis Sedegebma 

gviCvenes, rom maTi zomebi, rogorc zemoT vaCveneT, ZiriTadi 

parametrebis mixedviT meryeoben sazRvrebSi- cxrili 3.4. 

cxrilidan naTlad sCans, rom jariskacTa terfebisaTvis 

ZiriTadi ganivi zomebis gaqaneba ±3σ-s sazRvrebSi gacilebiT 

metia, vidre grZivi zomebis.  

suraTi 4.1. ilustrirebas ukeTebs Cvens mier zemoT 

gamoTqmul azrs imis Sesaxeb, rom specfexsacmeli unda 

damzaddes ara marto sxvadasxva zomis, aramed sxvadasxva 

sisruliTac, rom orive es sidide tolfasovania da romelime 

moTxovnis Seusrulebloba iwvevs jariskacTa moxerxebuli 

fexsacmliT dakmayofilebis ugulebelyofas. amitom orive niSan-

Tvisebis mixedviT TanabarZalovani moTxovniT unda iyos agebuli 

specfexsacmlis zoma-sisruliTi asortimenti. 
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suraTi 4.1. saqarTvelos jariskacTa terfis ZiriTadi zomebis 

ganawilebis, standart 3927-88-sTan Sedareba. 

 
specfexsacmlis sisruleebis mixedviT procentuli 

gadanawileba aRniSnuli standartis mixedviT yvela 

regionisaTvis aiReba mudmivi, rac ewinaaRmdegeba terfebis 

faqtiur ganawilebas. moqmedi standarti iTvaliswinebs 

sisruleebis ganawilebas Semdeg Tanafardobas: viwro - 10%; 

saSualo - 65%; farTe - 25%. sisruleebis araTanabari ganawileba 

standartis mixedviT albaT dadgenilia imis gamo, rom rusi 

jariskacebis (standarti Sedgenilia maTi terfebis zomebis 

mixedviT) saSualo tipiuri terfis zoma zustad ar Seesabameba 

standartSi mocemuli kalapotis saSualo zomisa da saSualo 

sisrulis ganzomilebas. unda aRiniSnos, rom faqtiurad dRemde 

arc erTi mewarme fexsacmels ar amzadebs standartis am 

moTxovnis Sesabamisad. ar amzadeben specfexsacmels 

mecnierulad dasabuTebuli zoma-sisruliTi asortimentis 

mixedviT, amas ki rogorc zemoT avRniSneT didi mniSvneloba aqvs 
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jariskacebis moxerxebuli fexsacmeliT dakmayofilebisaTvis da 

Sesabamisad produqciis SerCevis gaumjobesebisaTvis. amitom es 

sakiTxi moiTxovs swraf gadawyvetas. 

mocemul SromaSi Cven pirvelad SevecadeT uarvyoT 

specfexsacmlis zomebis mTavar da damatebiT niSan-Tvisebebad 

dayofa da isini zoma-sisruliTi asortimetis agebis dros sigrZe 

(zoma) da Semoxveva (sisrule) CavTvaleT Tanabarzomier niSan-

Tvisebad, radgan fexsacmlis terfTan Seusabamoba, rogorc 

sigrZeSi, aseve sisruleSi erTnairad iwvevs fexsacmlis 

mouxerxebulobas da Sesabamisad terfis paTologias. 

axali meTodis Tavisebureba fexsacmlis zoma-sisruliTi 

asortimetis maTematikuri modelirebis meTodia. axali meTodiT 

terfis zomebis parametrebis gazomvis safuZvelze igeba 

maTematikuri modeli, romlis saSualebiT SeiZleba miviRoT 

specfexsacmlis zoma-sisruliTi asortimetis TiTqmis yvela 

parametri. vadgenT mis zoma-sisruliT asortiments da amasTan 

erTad asortimentSi specfexsacmlis procentul gadanawilebas, 

rogorc zomis, aseve sisrulis mixedviT. garda amisa, 

gaangariSebis axali meTodi saSualebas iZleva sisruliTi 

intervalis (12 mm) cvlilebis dros gamovTvaloT calkeuli 

zomebis procentuli gadanawileba an vcvaloT asortimentSi 

zomaTa da sisruleTa raodenoba. axali meTodi gamosayeneblad 

martivi da zustia nebismieri regionis zoma-sisruliTi 

asortimentis gansazRvrisaTvis. risTvisac sruliad sakmarisia 

vicodeT am regionis jariskacTa terfis sigrZis da konaTa 

nawilSi Semoxvevis saSualo mniSvnelobebi L  da R , maTi 

saSualo kvadratuli gadaxrebi σL da σR da korelaciis 

koeficienti rL,R. 
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gavaanalizoT optimaluri zoma-sisruliTi asortimetis 

agebisa da gaangariSebis ZiriTadi momentebi, risTvisac Cvens mier 

SemuSavebuli iqna asortimentis agebis maTematikuri 

modelirebis meTodi. 

ori niSan-Tvisebis sixSiris erTdrouli ganawileba Cvens 

SemTxvevaSi L da R romelic calk-calke emorCileba normalur 

ganawilebas da roca maT Soris arsebobs kargi korelaciuri 

kavSiri (rac davamtkiceT zemoT), gamoisaxeba ormagi normaluri 

ganawilebis kanoniT. gamoviyenebT ra am amocanis amoxsnis 

cnobil wess [48] SeiZleba davweroT Semdegi zogadi 

gamosaxuleba: 

( )∫∫ dRRLfdL
L

L

,100
max

min

 

sadac: L- terfis sigrZis maCvenebeli cvladi sididea; 

   R-terfis konaTa nawilSi Semoxvevis cvladi sididea; 

   f(L,R)- ganawilebis simkvrivea da igi gamoisaxeba formuliT: 
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simkvrivis ganawilebis xasiaTidan gamomdinareobs: 
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terfebis procentuli ganawilebis gansazRvrisaTvis 

saWiroa  

( ) ( )[ ]maxminmaxmin RRRLLL ≤∧≤Ρ ππ  

mniSvneloba gavamravloT 100-ze. 

( ) ( )[ ] =≤∧≤Ρ maxminmaxmin RRRLLL ππ
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zemoT naCvenebi orjeradi integralis amoxsnis siZnele 

cnobilia, elementaruli saSualebebiT igi ar ixsneba da amitom 

ufro racionaluri iqneba misi amoxsnisaTvis visargebloT 

ricxviTi integirebis meTodiT. am mizniT Cven gamoviyeneT 

simpsonis formula [64], romelsac aqvs Semdegi saxe:  

( ) ( )
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sadac n1 da n2 - L da R mixedviT Tanmimdevruli dayofis 

ricxvebia. is aiReba wyvili ricxvi da rac ufro metia n1 da n2, miT 

meti iqneba sizuste. 

miTiTebuli formulis mixedviT amocanis amoxsnisaTvis 

Cvens mier gamoyenebuli iqna personaluri kompiuteri. 

gaangariSebisaTvis aucilebelia Semdegi monacemebi: 

L - terfis sigrZis saSualo mniSvneloba; 

R- terfis Semoxvevis saSualo mniSvneloba; 

Lσ  da Rσ - Sesabamisad maTi saSualo kvadratuli gadaxrebia;  

RLr , - korelaciis koeficienti. 

bunebrivia, am meTodiT gamoiTvleba jariskacTa terfebis 

sigrZisa da Semoxvevebis mixedviT ganawilebis Teoriuli 

mniSvnelobebi. maT Soris sxvaoba umniSvneloa da praqtikuli 

miznebisaTvis es sxvaoba SesaZlebelia ugulvelvyoT. amgvarad 



 124

SeiZleba davaskvnaT, rom ori ZiriTadi niSanTvisebiT terfebis 

ganawileba emTxveva ormag normalur ganawilebas. maT Soris 

sxvaoba umniSvneloa da praqtikuli miznisaTvis es sxvaoba 

SeiZleba ugulebelvyoT. amgvarad SeiZleba davaskvnaT, rom 

aRniSnuli ori niSan-Tvisebis mixedviT terfebis ganawileba 

emTxveva ormag normalur ganawilebas. 

aRniSnuli programis gamoyeneba ra Tqma unda 

SesaZlebelia   ara marto specfexsacmlis aramed nebismieri 

regionis da asakobrivi jgufis mosaxleobis fexsacmlis zoma-

sisruliTi asortimentis agebisa da gaangariSebisaTvis, aseve 

SesaZlebelia vcvaloT rogorc zomiTi, aseve sisruliTi 

intervali da zogadad zomaTa raodenobebic. amisaTvis saWiroa 

programaSi SevitanoT: fexsacmlis zomis sawyisi mniSvneloba - 

Lmin, zomiTi intervali hL, sisrulis sawyisi mniSvneloba - R, 

sisruliTi intervali hR, zomaTa raodenoba -nL. 

 

 

4.2. terfisa da fexsacmlis Siga zomebis racionaluri 

Sefardebis gamokvleva 

 

zoma-sisruliTi asortimetis agebis srulyofisaTvis da 

fexsacmlis moxerxebulobis problemis sxva sakiTxebis 

gadaWrisaTvis erT-erTi mniSvnelovani sakiTxia terfisa da 

fexsacmlis Siga zomebis racionaluri Sefardebis gadawyveta. am 

sakiTxis Seswavlas mieZRvna mravali samecniero da praqtikuli 

sakiTxebi: nametis sididis gansazRvra, terfis formisa da 

zomidan kalapotis formasa da zomaze gadasvla, kalapotebis 

standartizacia da maTi danomvra, kalapotebis dagegmareba da 
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kompiuteris gamoyeneba, moxerxebuli fexsacmlis SerCeva misi 

SeZenis dros da a.S. 

terfebis zomebis ganawilebidan fexsacmlis 

ganawilebaze da misi Sesatyvisi zoma-sisruliT asortimentze 

gadasvlisaTvis aucilebelia vicodeT 0,68/0,72L kveTaSi terfis 

zomebisa da fexsacmlis Siga zomebis racionaluri Sefardeba. 

terfisa da fexsacmlis aRniSnul Semoxvevaze 

optimaluri Sefardeba damokidebulia fexsacmliT terfis 

dasaSvebi moWeris sidideze. terfze dasaSvebi moWeris sididis 

gansazRvrisaTvis Catarda mniSvnelovani samuSao [51]. 

ganisazRvra terfze dasaSvebi moWeris (dawnevis) sidide sam 

mdgomareobaSi. terfis statikuri datvirTvis da gantvirTvis 

dros: ჰorizontalur mdgomareobaSi 87±10 g/sm2; orive terfze 

dayrdnobis dros 185±9 g/sm2; 188±9 g/sm2. 

es sidideebi mniSvnelovnad sWarbobs profesor t. 

ivanovis [63] Tavis droze miRebul monacemebs (10 g/sm2). Tumca 

saboloo monacemebi terfis SemoxveviTi zomebis cvlilebis 

SesaZleblobis Sesaxeb jer kidev ar arsebobs da misi optimaluri 

sididis dadgena dRemde Riad rCeba. naSromSi [113] mocemulia 

terfisa da fexsacmlis zomebs Soris sxvaoba 3 mm. rac aSkarad 

Semcirebulia da gaumarTlebelia. igive problemaze didi 

muSaoba Caatara profesorma a. pavlinma [100] da sxva mkvlevarebma 

[91, 135]. am SromebSi gakeTda mcdelobebi, ganesazRvraT terfisa 

da fexsacmlis Sesabamis zomebs Soris racionaluri Sefardeba 

empiriuli gziT. am mizniT Catarda fsiqofiziologiuri 

eqsperimentebis seria, fexsacmlis zomebis TandaTanobiT 

Semcirebaze adamianis reaqciis SeswavliT. 
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d. medzerianma [91] terfisa da fexsacmlis Semoxvevas 

Soris daadgina sxvaoba daxuruli fexsacmelisaTvis 10 mm, xolo 

Ria sazafxulo fexsacmelebisaTvis da naxevarwaRisaTvis 9,3 mm. 

garkveul interess iwvevs moskovis dizainisa da 

teqnologiis universitetSi Catarebuli samuSao [82], romelSic 

gamokvleulia Siga fexsacmlis (windebi da a.S.) gavlena fexisa da 

fexsacmlis zomebis Sefardebaze, radgan terfis zomis qveS 

yovelTvis igulisxmeba SiSveli terfi. 

vinaidan zemoT aRniSnul problemaze saboloo pasuxi 

gacemuli ar aris, quTaisis teqnikur universitetSi Catarda 

kvleva [74], romelic mdgomareobs erTi da igive zomis, magram 

sxvadasxva sisrulis fexsacmelebis masiur morgebaze, raTa 

dadgeniliyo, Tu rogor SeigrZnoben adamianebi fexsacmlis 

sisrulis cvlilebas terfi-fexsacmlis realuri Sefardebis 

dros. 

specialurad am mizniT damzadebuli iqna mamakacis 

kalapotebi, fasoni Ф 912219 L 265, konaTa nawilis kveTaSi- R0,68/0,72L, 

sxvadasxva sisruliT intervaliT: 235, 240, 245, 250, 255, 260 mm. 

(aseTi arastandartuli kalapotebis damzadebis sirTulidan 

gamomdinare isini damzadda sxvadasxva sisruliT da mxolod 

erTi zomiT -265 mm). 

eqsperimentSi monawileoba miiRo 158 adamianma (316 terfi). 

miRebuli Sedegebis mixedviT aigo ჰistograma (suraTi 4.2.). ro-

gorc naxazidan Cans, terfsa da kalapots Soris sxvaoba R0,68/0,72L 

kveTaSi meryeobs 1-dan 19 mm-mde da SemTxvevebis sixSireTa grafiki 

axloa normaluri ganawilebis kanonTan. am ჰistogramis mwervali 

mdebareobs 10 mm-is maxloblad. aRniSnuli sxvaobisa da ganawile-
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bis kanonzomierebis ufro zustad dadgenisaTvis gamoyenebuli 

iyo maTematikuri statistikis meTodebi.  

eqsperimentiT dadginda terfsa da fexsacmlis SemoxveviT 

zomebs Soris arsebuli Tanafardoba R0,68/0,72L kveTaSi. es Sefarde-

ba emorCileba normaluri ganawilebis kanons da maT Soris sxvao-

ba mamakacis naxevarwaRis magaliTze Seadgens 9,84 mm≅10 mm. es sxva-

oba aucileblad unda iqnas gaviTvaliswinebuli fexsacmlis zo-

ma-sisruliTi asortimentis gaangariSebis dros. kerZod, rodesac 

jariskacTa specfejsacmelisaTvis vagebT optimalur zoma-

sisruliT asortiments, sisruliTi asortimentis zomis saSualo 

mniSvnelobad unda aviRoT sidide - konaTa nawilSi Semoxvevis 

saSualo mniSvnelobas gamoklebuli 10 mm. 

 

4.3. jariskacTa specfexsacmlis racionaluri asortimentis 

gaangariSeba 

 SerCeuli optimaluri sxvaobis SerCevis Semdeg 

SesaZlebeli xdeba gaviangariSoT specfexsacmlis racionaluri 

zoma-sisruliTi asortimenti, risTvisac Cvens mier SemuSavebuli 

iqna programa (danarTi 4.1.). 

asortimentis gaangariSebisaTvis aucilebelia Semdegi 

programuli informaciis monacemebi: 

L1 - mTel erTobliobaSi terfis minimaluri mniSvneloba; 

R1 - 0,68/0,72L kveTaSi kalapotis Semoxvevis minimaluri 

mniSvneloba; 

hR - sisruliTi intervali; 

nn - TviToeul zomaze sisruleTa raodenoba; 

nL da nR - L  da R-s mixedviT ganawilebis ricxvi (es sidide 

saWiroa simpsonis formulis gamoTvlisaTvis, CvenTan is aiReba 

10-is toli); 
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L  - terfis sigrZis saSualo ariTmetikuli sidide; 

R  - konaTa nawilSi Semoxvevis saSualo ariTmetikuli 

mniSvneloba; 

σL - terfis zomis saSualo kvadratuli gadaxra; 

σR - konaTa nawilSi Semoxvevis sididis saSualo kvadratuli 

gadaxra; 

rL,R - korelaciis koeficienti; 

nN - fexsacmlis zomaTa raodenoba. 

saWiroa konaTa nawilSi aRebuli sxvaoba ΔR terfsa da 

fexsacmels Soris . 

magaliTisaTvis cxrili 4.1. mocemulia qarTveli jariskacTa 

specfexsacmlis zoma-sisruliTi asortimentis 

gaangariSebisaTvis saWiro programuli informaciis monacemebi. 

 

cxrili 4.1. 

№ 
programuli informaciis 
uzrunvelyofisaTvis sa-

Wiro monacemebi 
informaciis sidide 

1 L1 243 

2 R1 201 

3 hR 12 

4 nn 3 

5 nL 10 

6 nR 10 

7 L  262,1 mm 

8 R  243,2 mm 

9 σL 11,9 mm 

10 σR 12,3 mm 

11 rL,R 0,57 
12 nN 6 
13 ΔR 12 mm 
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rogorc avRniSneT ori ZiriTadi niSniT terfebis 

zomebis ganawileba emTxveva ormag normalur ganawilebas [58], 

romlis fuZe aris elifsis formis, magram dRemde am elifsis 

did diametrs aigiveben am or ZiriTad niSan-Tvisebas Soris 

arsebul regresiis wrfesTan. zoma-sisruliTi asortimentis 

praqtikuli agebis dros Cven winaaRmdegobaSi aRmovCndiT da 

eWvi Segvepara diametrisa da regresiis xazis TanmTxvevaze. 

amitom CavatareT analitikuri meTodiT am sakiTxis gamokvleva 

(nax. 4.2). 

 

 

nax 4.2. elifsis diametrsa da regresiis wrfes Soris 

kuTxuri sxvaoba. 

 

gavaanalizeT ra kompiuterze agebuli specfexsacmlis zoma-

sisruliTi asortimenti, mivediT daskvnamde, rom ori zomiTi 

niSniT miRebuli ormagi normaluri ganawilebis fuZis elifsis 

(ganawilebis poligonis) didi diametri ar emTxveva am ori niSnis 

damokidebulebis regresiis wrfes, rogorc amas dRemde 
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fiqrobdnen da maT Soris aucileblad arsebobs kuTxe da es 

wrfeebi (regresiis da diagonalis) ikveTebian aRniSnulielifsi 

centrSi - wertilSi, romelic Seesabamebian aRebuli ZiriTadi 

niSan-Tvisebebis saSualo koordinatebs MX da MY, rac mtkicdeba 

igive analitikuri meTodiT. 

rogorc avRniSneT, ormagi normaluri ganawilebis 

kveTis proeqcia XOY sibrtyeze gvaZlevs elifss, romelic 

iTvleba mocemuli donis elifsad. ormagi ganawilebis 

gantolebidan iolad SeiZleba ganvsazRvroT am elifsis 

gantoleba, romelsac eqneba saxe: 

( ) ( )( ) ( ) 2
2

2
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2

2 t
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−
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                4.1. 

sadac: t2  - mudmivia da damokidebulia kveTis sibrtyis 

gantolebaze. 

analitikuri meTodiT vipovoT mocemuli elifsis 

diametris gantoleba. amisaTvis gantolebas 4.1. gardavqmniT 

zogad formaSi: 

( )
0222 2

2

2
00

2
000

2

2
00

2
0 =−

+−
+

+−−
−

+− t
b

yyYy
ab

yxyxxyxyr
a

xxXx  

0222121 2
2

2
000

2

2
0

2
00

2
002

2
2

2 =−+−+⎟
⎠
⎞

⎜
⎝
⎛ −+⎟

⎠
⎞

⎜
⎝
⎛ −++− t

b
y

ab
yrx

a
xy

b
y

ab
rxx

a
x

ab
ryy

b
xy

ab
rx

a
      4.2. 

xMx =0   yMy =0  

xa σ=    yb σ=   

cnobilia, rom meore rigis mrudisaTvis rogoricaa: 

0222 2
,

2 =+++++ FEDCBAx yxyx  

centri SeiZleba vipovoT Semdegi sistemis amoxsniT: 

⎩
⎨
⎧

=++
=++

0
0

EByCx
DByAx                         4.3. 

xolo elifisis diametrs eqneba saxe: 
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( )00 xxKyy −=−  

sadac K - diametris koeficientia, xolo x0 da y0 centris 

koordinatebia. K SeiZleba vipovoT formuliT: 

CK
BtgK
−

==
1

α             4.4. 

sadac: K - aris Semdegi kvadratuli gantolebis fesvi: 

( ) 02 =+++− BACKCAK      4.5. 

K- meore diametrisaTvis tolia: 
CK

BtgK
−

==
2

α     4.6. 

4.2. gantolebaSi Cveni ricxviTi mniSvnelobebis Setanis 

Semdeg miRebuli mniSvnelobebis sistemaSi 4.3. CasmiT vipoviT 

centrs, xolo koeficientebis mniSvnelobebis 4.4., 4.5. 

gamosaxulebaSi CasmiT Zneli ar iqneba miviRoT diametris 

koeficientebis pirobiTi mniSvnelobebi 388,1== αtgK . aqedan 

kuTxis mTavari mniSvneloba α=53,880. Tu am mniSvnelobas 

SevadarebT regresiis wrfis daxris kuTxis mniSvnelobas 28,660, 

miviRebT, rom elifsis diametrisa da regresis wrfes Soris kuTxe 

Cven SemTxvevaSi Seadgens 25,220. 

amgvarad or niSan-Tvisebas Soris damokidebulebis 

grafikul gamosaxvaSi uSvebdnen Secdomas, rodesac elifsis did 

diametrs aigiveben regresiis wrfesTan, radgan aseT SemTxvevaSi 

garda elifsis centrisa (saSualo mniSvnelobebis) sisruliTi 

asortimentisaTvis veraviTar SemTxvevaSi ver avagebdiT 

normaluri ganawilebis mrudebs, gansakuTrebiT absurdul saxes 

iRebda igi kidura (Zalian mcire da didi) zomebis SemTxvevaSi, 

rodesac diametris bolo wertilebi ar iyo ganawilebis 

poligonis bolo wertilebi, rac sinamdviles ar Seesabameba, Tu 

is iTvleba regresiis wrfed. 
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sakiTxis ase dawvrilebiT gaSuqeba warmoebs imis gamo, rom 

asortimentis agebis axal meTodSi ganawilebis poligonze 

regresiis wrfis zust gansazRvras arsebiTi mniSvneloba eniWeba. 

sazRvargareTis mraval qveynebSi mimdinareobs eqsperimentebi 

sisruliTi asortimentis agebis dros intervalis 

sayofacxovrebo fexsacmelSic ki 10 mm-mde gazrdis Sesaxeb [127, 

134]. 

sisruliTi intervalis gazrdiT mniSvnelovnad 

izrdeba mosaxleobis moxerxebuli fexsacmliT 

uzrunvelyofis sakiTxi, naSromSi [ 75] naCvenebia Tu rogor 

izrdeba sisruliTi intervalis gazrdiT mosaxleobis 

dakmayofilebis procenti sayofacxovrebo fexsacmlis 

SemTxvevaSi (cxrili 4.2.) 

cxrili 4.2. 

mosaxleobis moxerxebuli fexsacmliT uzrunvelyofis procenti 

sisruleTa raodenoba 
№ 

sisrulis 

intervali 1 3 

1 8 30,1 75,4 

2 10 37,9 86,1 

 

ΔR=10 mm-iani sisruliT intervaliT fexsacmlis zoma-

sisruliTi asortimentiT qarTveli mamakaci mosaxleobis 

moxerxebuli fexsacmliT dakmayofileba 10,7%-iT izrdeba vidre 

ΔR=8 mm intervalis SemTxvevaSi da miaRwevs 86,1 %. mosaxleobis 

danarCeni nawilisaTvis es fexsacmeli ar iqneba maTi terfebis 

zomebis Sesatyvisi da isini iqnebian an viwro (farTe 

terfebisaTvis) an sruli (viwro terfebisaTvis). rogorc praqtika 

aCvenebs, miuxedavad amisa mosaxleobis garkveuli nawili mainc 
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iZens maTi terfis zomebTan axlo mdgom zomebis fexsacmels. 

amitom zoma-sisruliT asortimentSi fexsacmelebis procentul 

gadanawilebas ramdenadme cvlian. 

dakvirvebiT davadgineT, rom sayofacxovrebo fexsacmlis 

SerCevis dros adamianebi, romlebsac aqvT terfi, magaliTad 260 mm 

zomis da maRali sisrulis R+2 fexsacmlis sami sisruliT (R-1, R, 

R+1 ) damzadebis SemTxvevaSi aucileblad aiRebs erTi zomiT mets 

(265 mm) magram erTi sisruliT naklebs (R+1 )romelsac standarti 

iTvaliswinebs. marTalia am SemTxvevaSi fexsacmeli 5 mm-iT meti 

iqneba sigrZeSi, magram SemTxveviTi zoma sruliad daakamayofi-

lebs terfis moTxovnas. fexsacmlis SerCevis aseTi wesi, rogorc 

zemoT avRniSneT, xSirad gvxvdeba exlac, rodesac fexsacmeli 

mzaddeba mxolod erTi sisruliT. mosaxleobis is nawili, rom-

lebsac aqvT viwro an sruli terfi, aseTi wesiT irgebs TavianT 

terfebze saSualo sisrulis da sxvadasxva zomiT damzadebul 

fexsacmelebs. 

Sesabamisad asortimentSi damzadebuli fexsacmelis  procen-

tuli Tanafardoba, viwro da sruli sisrulis fexsacmelebis mo-

Txovnis procentuli gazrdiT radenadme Seicvleba, rac Sesabami-

sad gazrdis mosaxleobis sruli dakmayofilebis procents.  

samxedro mosamsaxureTa fexsacmlis zoma-sisruliTi asorti-

mentis ageba saWiroebs gansakuTrebul midgomas. marTalia ZiriTa-

di principebi aqac igivea, magram aris zogierTi Taviseburi midgo-

mebi. magaliTad, aseT kalapotebSi zomebs Soris intervali saSua-

lod 7,5 mm-ia (7-8 mm), sisruliTi intervali ki aiReba 12 mm. zomidan 

zomaze gadasvlis intervalis gazrda iwvevs sisruliTi interva-

lis gazrdasac 1,5 mm-iT, rac faqtiurad nacvlad 3 mm-isa (sayofa-

cxovrebo fexsacmelebis kalapotebisaTvis) xdeba 4,5 mm specfex-
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sacmelebisaTvis. standartSi [52] specfexsacmelebis kalapotebs 

ar gaaCnia sisruliTi numeracia. analiziT davadgineT, rom es asa-

kobrivi jgufi miekuTvneba me-5 sisrulis jgufs. am fexsacmlis 

specialuri daniSnulebidan gamomdinare, gamoiyeneba windis nac-

vlad fexsaxvevi, romlis sisqe windasTan SedarebiT didia. es ki 

iwvevs danamatis aucileblobas, gansakuTrebiT konaTa nawilSi. 

fexsaxvevis zomebi gansazRvrulia da igi Seadgens 700×300 mm-s. mi-

si Semoxveva xorcieldeba uSualod terfze, moxris ubnamde da ar 

moicavs wvivs. aqve unda aRiniSnos, rom fexsaxvevebi gamoiyeneba 

mxolod iuftis CeqmebSi, xolo waRebSi da n/CeqmebSi (amerikuli 

da Turquli specfexsacmelebi) iyeneben windebs. garda fexsaxvevi-

sa, danamatis sidides zrdis Casafeni RabaSis sisqe, romelic stan-

dartiT 1937-73 Seadgens 2,1-2,3 mm-s, rac sayofacxovrebo fexsac-

mlis Casafeni RabaSis sisqeze 0,8-1,4 mm-iT metia standarti 941-78. 

specfexsacmelebis es Taviseburebebi garkveul gavlenas ax-

dens ganawilebis poligonze regresiis wrfeebis mdebareoabaze, 

magram igi umniSvnelo Zvradobaa da praqtikulad ar aisaxeba 

asortimentze.gaviTvaliswineT ra samxedro mosamsaxureTa terfe-

bis ZiriTadi zomebis molodinebi L-262 mm da R- 243,2 mm (zemoT gan-

xiluli mizezebis gaTvaliswinebiT) miviReT  Semdegi ganawileba 

– nax 4.3. 

rogorc nax. 4.3.-dan Cans, 5 sisruliT asortimentis ageba 

uzrunvelyofs samxedro mosamsaxureTa 94,72%-iT 

dakmayofilebas. magram standartiT gaTvaliswinebulia 

fexsacmlis mxolod 3 sisruliT damzadeba. aseT SemTxvevaSi Tu 

gaviTvaliswinebT igive daSvebebs, rogorc es keTdeba 

sayofacxovrebo fexsacmelebis zoma-sisruliTi asortimetis 

agebis dros (ix. nax.  5.6.) da ramdenadme davamrgvalebT, 
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specfexsacmelebisaTvis optimaluri zoma-sisruliTi 

asortimenti miiRebs saxes: cxrili 4.3. 

amgvarad didi albaTobiT aseTi zoma-sisruliTi asortimenti 

uaxloesi 5 wlis ganmavlobaSi sruliad daakmayofilebs qarTvel 

samxedro mosamsaxureebs ergonomiuli specfexsacmliT. 
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nax. 4.3. samxedro mosamsaxureTa asortimentis ganawilebis 

poligoni xuT da sam sisruleze. 
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cxrili 4.3. 

samxedro mosamsaxureTa specfexsacmlis zoma-sisruliTi 
asortimenti 

zoma 
sisrule 247 255 262 270 277 285 % 

viwro (3) 1 5 10 6 3 1 26 

saSualo (5) 3 9 13 9 4 1 39 

sruli (7) 3 9 11 7 4 1 35 

      Σ=100% 
optimaluri zoma-sisruliTi asortimentis agebas axal sa-

bazro urTierTobebis pirobebSi sxvagvari midgoma sWirdeba, ex-

la qveyanaSi jerjerobiT TiTqmis ar funqcionireben is „giganti" 

sawarmoebi, rogoric iyo TbilisSi fexsacmlis sawarmoo gaerTi-

aneba „isani", quTaisis, baTumis da soxumis tyavfexsacmlis kombi-

natebi da a.S. maT nacvlad Seiqmna uamravi mcire sawarmoebi da in-

dmewarmeebi, romlebic xSir SemTxvevaSi sruli zomiTi asorti-

mentiT ver muSaoben ekonomikuri danaxarjebis Semcirebis mizniT 

(kalapotebi, formirebuli detalebi da sxva). amitom, TiToeuli 

mewarme irCevs misTvis misaReb zomebs, romlis realizacias igi 

radenadme ufro swrafad axerxebs vidre sxva zomebsa da sisrule-

ebs. amgvarad dgeba zoma-sisruliTi asortimentis kidev ufro da-

konkretebis, mewarmis mier misTvis optimumis moZebnis mizniT. e.i. 

mewarmem misTvis xelsayreli segmenti unda moZebnos bazris mTel 

wreSi, raTa xeli Seuwyos misi fexsacmlis realizacias. 

aqedan gamomdinare Cveni amocanac dakonkretda, e.i. Cvens mier 

agebul asortimentSi ufro konkretulad unda gamoCeniliyo ama 

Tu im zomisa da sisrulis procentuli raodenoba mTel erTobli-

obaSi. 

ise rogorc wina SemTxvevebSi samagaliTod statistikur in-

formaciad aviReT saqarTvelos jariskacTa anTropometriuli 
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monacemebi. maTi ufro vrclad mocvis mizniT sisruleTa raode-

noba aviReT 5 da ara 3, rogorc amas standarti iTvaliswinebs. am 

monacemebiT avageT terfebis zomebis procentuli ganawilebis 

elifsis saxis poligoni  - nax.  4.4. 

 

 
 
 

nax. 4.4. donis wirebiT agebuli fexsacmlis zoma-sisruliTi 

asortimentis poligoni. 

 

 

fexsacmlis optimaluri zoma-sisruliTi asortimentis 

gansazRvrisaTvis viyenebT miRebul poligons, romelic mocemul 

SemTxvevaSi warmoadgens diskretul Zalovan vels, romlebic 

gatarebulia donis wirebiT da romlebic Cvens SemTxvevaSi 

warmoadgenen elifsebis ojaxs. 

koordinatTa sistemaSi dakmayofilebis (donis) elifsis 

agebisaTvis, ordinataze vipoviT fexsacmlis zomas, xolo 
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abscisaze sisruleTa raodenobas (ΔR=12 mm). yovel zomiT 

intervalze dagvaqvs marTkuTxedis saxis farTis elementi. 

farTis yovel elementze gaTvlilia terfebis raodenoba, 

romlebic Seesabameba pirobiTi specfexsacmlis zomebs, 

romlebic moTavsebulia am diapazonSi (doneze), erTi da igive 

sididis wertilebs vaerTebT mrudi wirebiT da miviRebT elifss. 

sxva elifsebi iqneba am elifsis koncentruli. yvela elifsis 

centri moTavsebuli iqneba iq, sadac aris terfebis 

(specfexsacmlis) ganawilebis maqsimaluri simkvrive. 

zemoT aRniSnuli elifsebi saerTo simravlidan gamoyofs im 

zomebsa da sisruleebs, romlebic unda aiRos mewarmem misi 

SesaZleblobis farglebSi, raTa optimalurad daakmayofilos 

jariskacebi moxerxebuli fexsacmliT. zomisa da sisrulis 

mikuTvneba elifsis sartyeze ganisazRvreba Semdegnairad: Tu 

farTis elementis centri, romelic poligonze Seesabameba 

mocemul zomasa da sisrules, moTavsebulia elifsisi SigniT, 

maSin is iTvleba am elifsis SemadgenlobaSi. 

es elifsebi (donis wirebi) saSualebas iZleva, nebismierma 

mewarmem zomebisa da sisruleebis optimaluri variantis SerCeviT 

maqsimalurad daakmayofilos jariskacebi moxerxebuli 

fexsacmliT. magaliTad suraTi 4.4. pirveli elifsi gviCvenebs, 

rom erTi zomiTa da erTi sisruliT SesaZlebelia mosaxleobis 

mxolod 12,85 %-is dakmayofileba moxerxebuli fexsacmliT; 

meore elifsi 3 zomiT da erTi sisruliT 30,29 %; mesame elifsi 3 

zomiT da sami sisruliT – 58,09% da a.S. rogorc procentuli 

Sefardeba gviCvenebs, es elifsebi gansazRvraven im zomebsa da 

sisruleebs, romlebic unda aviRoT zomebisa da sisruleebis 

SezRuduli raodenobis SemTxvevaSi. magaliTad pirveli elifsis 
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SemTxvevaSi naCvenebia 1 zomiT (erTi wyvili kalapotiT) saukeTeso 

zomebi, meore elifsiT 3 wyvili kalapotiT saukeTeso zomebi 

mesame elifsiT 7 wyvili kalapotiT da a.S. aRniSnuli poligoniT 

mewarmes saSualeba eZleva (SedarebiT sust mewarmeebs) SeirCion 

poligonis is segmenti, romelic sxva mewarmeebs (Zlier 

mewarmeebs) aTvisebuli ar aqvT da amgvarad Seavsos moTxovna 

kidura zomebis specfexsacmelebiT (aratipiuri terfebisaTvis), 

rac Zalian xSirad warmatebulad mimdinareobs. xSirad is 

mewarmeebi, romlebic kmayofildebian mxolod erTi sisrulis 

fexsacmelebis damzadebiT, zomiT asortimentSi SeჰyavT 

magaliTad 285 zoma (saSualo sisrulis) mosaxleobaSi ki aseTi 

zomis terfebis raodenoba Seadgens mxolod 0,93 %-s, maSin 

rodesac 262 zomis magram maRali sisrulis mqone terfebis 

raodenoba Seadgens 7,8 %-s, anu 8,4-jer mets, e.i. albaToba imisa, 

rom aseTi zomebis fexsacmlis msurveli gamoCndeba -  8,4-jer 

metia. 

Рogorc sur. 4.4.-dan Cans 5 sisruliT asortimentis ageba 

uzrunvelyofs samxedro mosamsaxureTa 94,72 %- iT 

dakmayofilebas, magram standartiT gaTvaliswinebulia 

fexsacmlis mxolod 3 sisruliT damzadeba. praqtikaSi dResac 

miRebulia kidura sisruleebis momijnave sisruleebze gadatana, 

riTac moimatebs dabali da maRali sisruleebis specfexsacmelze 

moTxovna, maSin miviRebTaxal poligons sam sisruleze  sur. 4.5.  

aseT SemTxvevaSi zemoT aRniSnuli 262 zomis maRali sisrulis 

xvedriTi wili gaizrdeba ara 8-jer aramed 11-jer metad, rac 

miuTiTebs specfexsacmlis sami sisruliT damzadebis 

mniSvnelovan upiratesobaze. nax.. 4.3. 
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mewarmeebi fexsacmelebis mxolod erTi sisruliT damzadebas 

xsnian imiT, rom sami sisruliT muSaoba arTulebs da aZvirebs 

produqciis warmoebas.  

aRniSnulis Sesaxeb Cven davamtkiceT, rom es ase ar aris, rom 

SesaZlebelia erTi sisrulis namzadiT sami  sisrulis 

fexsacmelebis damzadeba suraTi 2.2. saidanac naTlad Cans, Tu 

ramdenad efeqturia aRniSnuli meTodiT fexsacmelebis 

damzadeba, anu naCvenebia rogor SeiZleba minimaluri 

danaxarjebiT maqsimaluri efeqtis miRweva. magaliTad, Tu 

miRebuli elifsebis mixedviT avagebT grafiks - suraTi 4.4., 

romelic damokidebulebas amyarebs zomebisa da sisruleebis 

mosaxleobis moxerxebuli fexsacmliT optimalurad 

dakmayofilebis procentTan, naTlad davinaxavT, rom meoTxe 

elifsamde zomebisa da sisruleebis gazrdiT intensiurad 

izrdeba jariskacebis dakmayofileba moxerxebuli fexsacmliT, 

zomebisa da sisruleebis Semdgomi gazrda umniSvnelod zrdis 

dakmayofilebis procents, rac ucxo momxmarebelze fexsacmlis 

miwodebisaTvis ararentabeluria. amitom jariskacebis darCenili 

masa sruli standartuli asortimentis zomebis gamoklebiT e.i. 

mxolod 5 %) fexsacmels ikeravs individualuri wesiT 

(aratipiuri terfebi). meoTxe elifsis doneze fexsacmelebis 

dasamzadeblad saWiroa 18 sxvadasxva zomis kalapoti da 

saWrisebis kompleqti, dakmayofileba ki 95%-mdea. es ki ucnobi 

momxmareblisaTvis fexsacmliT dasakmayofileblad sakmaod 

didi procentia. 
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nax. 4.5. saWrisebis raodenobasa da dakmayofilebis 

procents Soris damokidebulebis grafiki. 
 

fexsacmlis sami sisruliT damzadebis racionaluri meTodi 

mocemulia 2.4 TavSi. grafikze (suraTi 4.5) sakmaod TvalnaTliv 

Cans am meTodis ekonomikuri efeqturoba. am meTodis mixedviT 

fexsacmlis 3 sisruliT dasamzadeblad nacvlad 18 kompleqti 

saWrisebisa, igive 95 % mosaxleobisa kmayofildeba 6 kompleqti 

saWrisebiT, rac Cveni gaTvliT erT sawarmoSi weliwadSi 5 

modelis CaSvebis SemTxvevaSic ki saWrisebis raodenobis da maTi 

Senaxvis xarjebis Semcirebis gamo weliwadSi iZleva 

mniSvnelovan ekonomias. 

cxrilis 4.3. koreqtireba aucilebelia anTropometriuli 

kvlevebis Catarebidan yovel 10 weliwadSi, vinaidan zoma-

sisruliT asortimentze gavlenas axdens aqseleraciis procesi. 

specfexsacmlis optimaluri zoma-sisruliTi 

asortimentis gaangariSebis Cvens mier SemuSavebeli meTodi 

praqtikulad dainerga samecniero-samewarmeo wevrTa kavSiri 
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`integratoris~ mcire simZlavris sawarmoebSi. Catarebuli 

kvlevebis monacemebis bazaze damzadebuli jariskacis 

specfexsacmelebis quTaisis savele pirobebSi gamocdiT 

dadasturda maTi utilitaruli Tvisebebis parametrebis 

mniSvnelovani gaumjobeseba.  

miRebuli monacemebis safuZvelze SemuSavda standartis 

proeqti `samxedro mosamsaxureTa specfexsacmli~. igi 

gansaxilvelad gadaeca Tavdacvis saministros.  
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daskvnebi da rekomendaciebi 

 

1. specfexsacmlis moxerxebuloba ganpirobebulia mrava-

li faqtoriT: a) fexsacmelSi terfis sayrdeni zedapiris 

formis terfis formasTan SesabamisobiT; b) specfexsacmlis 

zomebis terfis zomebTan swori SefardebiT; g) aseTi zomebis 

jariskacTa  mier moTxovnis Sesabamisi zoma-sisruliTi asor-

timentiT damzadebiT; d) ergonomiuli fexsacmlis damzadebis 

teqnologiis martivi da ekonomiuri meTodis SemuSavebiT da 

sxva faqtorebiT, romlebic yvela SemTxvevaSi dafuZnebulia  

igive jariskacebis anTropometriuli kvlevis masalebze; 

2. gaanalizebulia terfis funqciebi, normidan maTi Se-

saZlo gadaxrebi da am gadaxrebis Sedegebi. plantogramebis 

zeddebis meTodis gamoyenebiT gamovlenili iqna jariskacTa 

terfebis saSualo tipiuri anabeWdebi zomebis mixedviT, ro-

melebic safuZveli gaxda fexsacmlis amonagebis konstruqci-

is asagebad. miRebuli iqna amonagebis horizontaluri proeq-

ciis tipiuri konturebi; 

    SemuSavebuli meTodikiT gamovlinda qarTul jarSi mom-

saxure jariskacebs Soris I, II da III xarisxis brtyelter-

fianobis  arseboba da maTi procentuli ganawileba; 

3. dadginda, rom terfis paTologiuri gadaxrebis arse-

bobis SemTxvevaSi, aucilebelia momxmareblis fexsacmeli aR-

Wurvili iyos orTopediuli elementebiT, romlebic Seesaba-

mebian terfis mdgomareobas _ formas da uzrunvelyofen 

dawnevis maqsimalurad Tanabar ganawilebas terfze. am mxriv 

yvelaze efeqtur orTopediul elements warmoadgens indivi-

dualuri wesiT damzadebuli orTopediuli Casafeni RabaSi 

amonagebiT; 
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4. cdiT dadasturda, rom ergonomiuli fexsacmlis Semu-

Savebis dros, erT-erTi mniSvnelovani nawilis _ sayrdeni 

zedapiris moxerxebuloba specdaniSnulebis fexsacmelebSi 

SesaZlebelia miRweul iqnes mxolod safeiqro boWkoebis na-

xevradmoTelil mdgomareobaSi Semavseblad gamoyenebis Sem-

TxvevaSi. am mizniT karg Sedegs iZleva 24% matylis da 76% 

bambis boWkos nazavi. aseTi SemavsebliT damzadebuli 

specfexsacmelis RabaSma terfis kvalis stereoforma miiRo 

tarebidan mesame dRes; 

5. plantogramebisa da kalapotebis zomebis analizis 

safuZvelze SemuSavda fexsacmlis siluetis gansazRvris K 

koeficienti, romelic axasiaTebs kalapotis konaTa nawilSi 

kvalis siganis SemoxvevasTan Sefardebis dasaSveb sidides; 

6. Catarda analitikuri da eqperimentaluri kvlevebi, rom-

lis Sedegad SemuSavda da dainerga mxolod saSualo sisru-

lis namzadebiT specfexsacmelebis sami sisruliT damzadebis 

axali meTodi, romelic gamoricxavs organizaciul sirTule-

ebs da damatebiT materialur danaxarjebs; 

7. samuSaos ZiriTadi amocanebis mecnierulad dasabuTebu-

li gadawyvetis mizniT saqarTvelos jariskacTa masiuri an-

Tropometriuli gamokvlevis (sul 1000 terfi) masalebi damu-

Savda maTematikuri meTodebis gamoyenebiT Tanamedrove kompi-

uterze, romlis Sedegad dadginda jariskacebis terfis zo-

mebis ZiriTadi statistikuri parametrebi, maTi ganawilebis 

kanonzomierebebi, calkeul zomiT niSan-Tvisebas Soris kavSi-

rebi (korelaciuri da regresiuli analizi); 

 8. terfis ZiriTadi zomebis ormagi normaluri ganawile-

bis safuZvelze SemuSavda specfexsacmlis zoma-sisruliTi 
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asortimentis agebis axali meTodi, kompiuteris programuli 

uzrunvelyofiT; 

     9. samuSaoSi miRebuli Sedegebi da axali meTodebi 

specfexsacmlis damzadebis dros praqtikulad dainerga sa-

mecniero-samewarmeo wevrTa kavSiris `integratoris“ mcire 

sawarmoebSi.  

      10. naSromSi mocemuli specfexsacmlis utilitaruli 

Tvisebebis gaumjobesebis kvlevis Sedegebi praqtikulad savele 

pirobebSi Semowmda quTaisis samxedro nawilebSi.  
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danarTi 



 148

 
 
 

danarTi 2. 1 
kalapotis (f 912919) zomis cvlilebebiT miRebuli geodeziuri xazebis 

sigrZis eqsperimentaluri mniSvnelobebi 
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danarTi 2. 2 
kalapotis (f 912258) sisruliT intervalis cvlilebis dros miRebuli 

geodeziuri xazebis sigrZis eqsperimentaluri mniSvnelobebi 
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danarTi 3. 1 

 
 

 
 danarTi 3. 2 

ZiriTadi statistikuri parametrebisa da generalur erTobliobaTa 
Sedarebis saangariSo programa. 

 
Private Sub CommandButton1_Click ( ) 

On Error GoTo m_Exit 
 
s1 = IIf(Not TextBox1 = “”,  “B9 >= “ & TextBox1 & “,”,  “”) 
s2 = IIf(Not TextBox5 = “”,  ”B9 <= “ & TextBox5 & “,”,  “”) 
s3 = IIf(Not TextBox2 = “”,  ”D9 >= “ & TextBox2 & “,”,  “”) 
s4 = IIf(Not TextBox6 = “”,  ”D9 <= “ & TextBox6 & “,”,  “”) 
s   =  “ “ “ “ 
s5 = IIf(Not TextBox7 = “”,  ”J9 = “ & s & TextBox7 & s & ”, “,  “”) 
s6 = IIf(Not TextBox8 = “”,  ”K9 >= “ & TextBox8 & “,”,  “”) 
s7 = IIf(Not TextBox10 = “”,  ”K9 <= “ & TextBox10 & “,”,  “”) 
s  =  s1  +  s2  +s3  +  s4  +  s5  +  s6  +  s7 
 
If  s  =  “”  Then Exit Sub 
s  =  “=AND(“  +  s 
s  =  Mid(s,  1,  Len(s)  -  1) 
s  =  s  +  “)” 
 
Range(“h2”). Formula = s 
 
s  =  TextBox9 
 
Range (s). AdvancedFilter Action:=xlFilterInPlace, CriteriaRange:=Range _ (“H1 : H2”),  Unique:=False 

 
SetData 
Sheets(1). Range(“AF1:AG5000”).ClearContents 
Sheets(1). Range(“Y3:Y4”). ClearContents 
Sheets(2). Range(“U3:AA10”). Clear 
Sheets(2). Range(“A2:F10000”). Clear 
Sheets(2). Range(“N1:N9”). Clear 
 
m Exit: 

Exit  Sub 
 
End Sub 
 
Private Sub CommandButton2_Click ( ) 
 
On Error Resume Next 
 

ActiveSheet.ShowAllData. 
End Sub 
 
Private Sub CommandButton3_Click ( ) 
  Unload Me 
End Sub 
 
Private Sub Label11_Click ( ) 
 
End Sub 
 
Private Sub Userform_Initialize ( ) 
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TextBox9  =  Cells (2,  9 ) 
 
With Sheets (1) 
 
TextBox1 =  .Range (“V1”) 
TextBox5 =  .Range (“W1”) 
TextBox2 =  .Range (“V2”) 
TextBox6 =  .Range (“W2”) 
TextBox7 =  .Range (“V3”) 
TextBox8 =  .Range (“V4”) 
TextBox10 =  .Range (“W4”) 
 
End With 
 
End Sub 
Private Sub UserForm_Terminate ( ) 
SetData 
End Sub 
Private Sub SetData ( ) 
 

danarTi 3. 3 
orfaqtoriani regresiis saangariSo programa 

 
 
 
Sub setting ( ) 
On Error GoTo m_Exit 

N  =  Range (“I16”). Value 
Range (“A”  &  (N  +  2)  &  “:F10000”). ClearContents 
 
Range (“I24”). Formula = “ =SQRT (SUMXMY2 (D2 : D”  &  N  &  “, E2 : E”  &  N  &  “) / (N-4) ) “ 
Range (“I24”). Formula = “ =SQRT (SUMXMY2 (D2 : D”  &  N  &  “, E2 : E”  &  N  &  “) / (N-4) ) “ 
 
Range (“H3”). Formula = “ =AVERAGE (A2 : A”  &  (N  +  1)  &  “  ) “ 
Range (“I3”). Formula = “ =AVERAGE (B2 : B”  &  (N  +  1)  &  “  ) “ 
Range (“J3”). Formula = “ =AVERAGE (D2 : D”  &  (N  +  1)  &  “  ) “ 
 

For  k  =  2  To  N  +  1 
Range (“Q”  &  k). Formula = “ =A”  &  k  &  “ –x1  “ 
Range (“R”  &  k). Formula = “ =B”  &  k  &  “ –x2  “ 
Range (“T”  &  k). Formula = “ =D”  &  k  &  “ –T_  “ 

Next 
 

Range (“H6”). Formula = “ =SUMPRODUCT (Q2 : Q”  &  (N  +  1)  &  “, Q2:Q”  &  (N  +  1 )  &   “) “ 
Range (“I6”). Formula = “ =SUMPRODUCT (Q2 : Q”  &  (N  +  1)  &  “, R2:R”  &  (N  +  1 )  &   “) “ 
Range (“J6”). Formula = “ =SUMPRODUCT (Q2 : Q”  &  (N  +  1)  &  “, T2:T”  &  (N  +  1 )  &   “) “ 
Range (“I7”). Formula = “ =SUMPRODUCT (R2 : R”  &  (N  +  1)  &  “, R2:R”  &  (N  +  1 )  &   “) “ 
Range (“J7”). Formula = “ =SUMPRODUCT (R2 : R”  &  (N  +  1)  &  “, T2:T”  &  (N  +  1 )  &   “) “ 
 

For  k  =  2  To  N  +  1 
 

Range (“F”  &  k). Formula = “ =Y  +B1  * (A”  &  k  &  “ – x1 ) + B2  * (B”  &  k  &  “ – x2  ) “   
Range (“F”  &  k). Formula = “ =Y _+_B1  * (A”  &  k  &  “ – x1_) +_B2  * (B”  &  k  &  “ – x2 _) “ 
 

Next 
 
Cells (6,  15) . Formula  =  “ =SQRT (SUMXMY2 (D2 : D”  &  N  &  “, E2 : E”  &  N  &  “) / (N – 4) ) “ 
Cells (8,  15) . Formula  =  “ =SQRT (ABS ( (INDEX (MIVERSE (H6 : i7), 1, 1) * SUMXMY2 (D2 : D”  &  N  &  “, E2 : E”  &  N  &  “) / 
(N – 4)))) “ 
Cells (9,  15) . Formula  =  “ =SQRT (ABS ( (INDEX (MIVERSE (H6 : i7), 2, 2) * SUMXMY2 (D2 : D”  &  N  &  “, E2 : E”  &  N  &  “) / 
(N – 4)))) “ 
 
Exit Sub 
m  Exit: 

MsgBox  “Error  Runing ! “ 
 
End Sub 
 

With Sheets (1) 
. Range ( “ V1  “ )  =  TextBox1 
. Range ( “ W1 “ )  =  TextBox5 
. Range ( “ V2  “ )  =  TextBox2 
. Range ( “ W2 “ )  =  TextBox6 
. Range ( “ V3  “ )  =  TextBox7 
. Range ( “ V4  “ )  =  TextBox8 
. Range ( “ W4 “ )  =  TextBox10 

End With 
End Sub 



danarTi 3. 4 
 

samxedro mosamsaxureTa terfis zomebi 
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230 5 7 12 210 5 11 16 201 1 2 3 210 1 3 4

237 18 22 40 220 46 44 90 213 16 21 37 215 4 8 12

245 52 58 110 230 121 130 251 225 117 116 233 220 12 12 24

252 130 112 242 240 173 174 347 237 204 205 409 225 34 32 66

260 128 132 260 250 116 99 215 249 131 124 255 230 50 57 107

267 101 99 200 260 33 34 67 261 29 30 59 235 71 73 144

275 43 45 88 270 6 8 14 273 2 2 4 240 103 99 202

282 17 17 34 245 70 75 145

290 5 7 12 250 80 69 149

297 0 0 0 255 36 30 66

305 1 1 2 260 25 30 55

265 8 4 12

270 6 8 14

terfis sigrZe Semoxveva gare konaTa nawilSi
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305 26 21 47 307 45 45 90 227 43 39 82 222 24 22 46

315 74 77 151 319 115 115 230 237 105 113 218 234 113 114 227

325 107 105 212 331 167 168 335 247 166 172 338 246 200 216 416

335 140 146 286 343 112 103 215 257 129 125 254 258 117 110 227

345 95 84 179 355 42 52 94 267 38 33 71 270 40 32 72

355 35 46 81 367 10 8 18 277 12 12 24 282 4 2 6

365 13 11 24 379 3 3 6 287 1 1 2

375 5 4 9

385 2 2 4
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61 26 39 65 58 10 17 27 84 1 8 9 83 1 9 10

64 79 77 156 62 78 84 162 87 11 16 27 87 27 38 65

67 115 134 249 66 139 158 297 90 38 54 92 91 53 89 142

70 124 130 254 70 169 152 321 93 71 100 171 95 142 159 301

73 90 66 156 74 61 59 120 96 102 116 218 99 142 132 274

76 34 26 60 78 38 25 63 99 101 99 200 103 91 49 140

79 20 14 34 82 5 4 9 102 92 63 155 107 35 23 58

82 5 5 10 105 51 24 75 111 9 0 9

108 24 18 42

111 9 0 9

sigane quslis nawilSi sigane gare konaTa nawilSi
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311 29 29 58 297 6 6 12

321 57 57 114 307 11 11 22

331 97 97 194 317 29 29 58

341 131 131 262 327 62 62 124

351 89 89 178 337 101 101 202

361 46 46 92 347 90 90 180

371 32 32 64 357 72 72 144

381 6 6 12 367 56 56 112

391 2 2 8 377 37 37 74

387 20 20 40

397 8 8 16

407 6 6 12
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