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adamiani rogorc Semsrulebeli 

sistema

mokle Sinaarsi

 9.1. anTropometruli da biomeqani-
kuri maxasiaTeblebi

 9.2. operatoris   samuSao moZraobe-
bi. sensomotoruli regulireba

wina TavebSi Cven gavaanalizeT adami-

anis mier informaciebis miRebis da gada-

muSavebis  procesebi, fsiqikis procese-

bis Taviseburebebi. ganvixiloT adamianis 

saSemsruleblo sistemis maxasiaTeblebi. 
es maxasiaTeblebi moicavs adamianis Ti-

Toeuli nawilis zomebs. arsebobs SemTx-

veviTi sidideebi, romelic eqvemdebareba 

ganawilebis normalur kanons. ganasxvave-

ben statistikur da dinamikur anTropome-

trul maxasiaTeblebs. pirveli gamoiyeneba 

operatoris samuSao adgilis da parame-

trebis maStabebis gazomvisaTvis, xolo 

meore _ samuSao moculobis, mxedvelobis 

da siaxlovis gansazRvrisaTvis, adamianis 

biomeqanikuri modelebis Sesaqmnelad. 

daproeqtebis dros ZiriTadad gamoi-

yeneba sacnobaro monacemebi _ manekenebi, 

cxrilebi da modelebi. 

adamianis sxeulis maxasiaTeblebs aRw-

eren meqanikis terminologiiT. gamoiyeneba 

sxeulis parametrebis analizis analogiebi:

	¾ Zvlebi - struqturuli organoebi, 

centraluri Zvlebi, mxrebis Zvlebi;

	¾ sxeuli - moculobebi;

	¾ saxsrebi - sveli zedapiri;

	¾ saxsrebis siTxe - sacxi;

	¾ kunTebi - motoruli, amortizatorebi 

da samagrebi (fiqsatori);

	¾ nervebi - marTvis da ukukavSiris sqemebi;

	¾ organoebi - generatorebi, momxmare-

blebi;

	¾ myesebi - bagirakebi, gamwevi Zalis 

gadamcemi;

	¾ qsovilebi - elastiuri, zedapiru-

li da zambarebis datvirTvisaTvis 

biomeqanikuri sistemebi; 
      sainJinro-fsiqologiuri Seswavlisas 
iyeneben fizikur-maTematikur modelebs, 
romlebSic CarTulia kinematikuri jaWvi, 
kunTebisa da Zvlebis urTierTqmedebis 
dinamikuri Tavisebeburebi, adamiani 
- operatoris qcevis Tavisebeburebi, 
samuSao da marTviTi moZraobebis dros 
datvirTvis ganawileba. biomeqanikuri 
analizi saSualebas iZleva  ganisazRvros 
optimaluri Tanafardoba, Sesruldes 
samuSao moZraobebi energiis minimaluri 
danaxarjebiT.       

9. 2.  operatoris   samuSao 
moZraobebi. sensomotoruli 

regulireba

nebismieri profesiuli saqmianoba xor-

cieldeba xelebis motoruli moqmedebis 

Sedegad. es moqmedeba warmoadgens rTul 

koordinirebul saqmianobas, romelSic 

CarTulia organizmis praqtikulad yvela 

sistema. xelis daboloebebi ar arian Sez-

Ruduli sxvadasxva mimarTulebiT gadaadg-

ilebisaTvis sivrceSi. xelis mtevans mxris 

qamaridan damokidebulebiT gaaCnia Tavi-

suflebis Svidi xarisxi xelis sayrdenis 

mimarT - daaxloebiT ocdaaTi. es uzrunve-

lyofs xelis daboloebis Tavisuflebis 

“usazRvro” gadaadgilebas. maT SeuZliaT 

gadaadgileba nebismieri mimarTulebiT.

adamianis nebismieri marTviTi moqmede-

ba Sedgeba tvinis kontrolis da koreqciis 

centraluri meqanizmebis ganxorcielebu-

li “mikro moZraobebisagan”. moqmedeba ki 

ar warmoiSveba, aramed “xorcieldeba,” am-

itom is ar SeiZleba ganmeordes sivrceSi.
    moZraobiTi amocanebis gadawyvetisas, 
moZraobebs yofen sam jgufad:
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	¾ “muSebi da Semsruleblebi”, romelTa 

meSveobiT xorcieldeba marTviT or-

ganoebze zemoqmedeba.

	¾ “SegrZnebiTi” mimarTuleba obieqtis 

Secnobisaken. mas miekuTvneba Sexebi-

Ti, gamzomi da sxva moZraobebi.

	¾ “SeguebiTi”- romlebic Sedgeba 

gamawonasworebeli da sxva moZrao-

bebisagan. 

operatoris samuSao moZraobebi xor-

cieldeba motoruli sivrcis sazRvrebSi 
- samuSao adgilsa da midamoebSi (nawilSi), 

sadac ganlagebulia marTvis organoebi.

marTvis daniSnulebis mixedviT saSems-

ruleblo samuSao moZraobebs, operaciebs 
yofen: 

	¾ CarTvis, gadarTvis da gamorTvis op-

eraciebi. maTi ZiriTadi damaxasiaTe-

belia  reaqciis dro;

	¾ informaciis daSifvris (kodirebis) 

da gadacemis operaciulobisas Semde-

gi rigis moZraobebis Sesruleba;

	¾ manipulaciuri, romelic dakavSire-

bulia Zalismier, sivrciT da droiT 

parametrebis mixedviT moZraobebis 

dozirebasTan, marTvis obieqtis  da-

nadgarebis da aparaturis zusti 

muSaobisaTvis gamoiyeneba.   ZiriTa-

di parametri - dozirebuli reaqciis 

sizuste; 

	¾ sensomotoruli TvalTvalis (dazver-

vis) operaciebi, romlebic mdgomare-

obs sivrceSi miznis misaRwevad marT-

vis obieqtis Tanxvedri mdgomareobis 

uwyvetad TvalTvalSi.                                               

sensomotorul sistemebSi marTviTi 

moZraobebis umravlesoba sruldeba in-

formaciis aRqmis da analizis Semdeg, ro-

melSic CarTulia aRqmiTi organoebis da 

saSemsruleblo moZraobebis analizatore-

bis erToblivi saqmianoba. ganasxvaveben se-

nomotoruli reaqciebis sam tips:

	¾ martivi senomotoruli reaqcia;

	¾ rTuli sensomotoruli reaqcia;

	¾ moZrav obiqtebze reaqcia.

martivi sensomotoruli reaqcia mdgo-

mareobs winaswar cnobil meTodebze (mag-

aliTad, Rilakze TiTis daWera) reagireba-

Si myisierad gaCenisTanave. reaqciebis dro 
damokidebulia zemoqmedebaze da Seadgens:

	¾ sinaTlis aRqmisas _ 0.16-0.18wm;
	¾ smeniTi _ 0.14-0.16wm;.
	¾ tkivilis SegrZnebisas:

	¾ eleqtroSegrZneba _ 0.10-0.12wm;
	¾ sxeulismieri _ 0.36-0.40wm;
	¾ mavne nivTierebebis airebis  zemoq-

medebisas:

	¾ linoleumi _ 0.70-0.80wm;
	¾ merqan-burbuSelovani fila _ 0.90-

0.100wm.
motoruli aqtis dro damokidebulia 

moZraobis saxesa da traeqtoriaze. rTuli 

sensomotoruli reaqcia moicavs amocanis 

arCevans. TiToeul Semosul signals Sees-

abameba gansazRvruli moZraoba magaliTad, 

sayvirze daWera. reaqciis dro warmoadgens 

funqcias, romelic damokidebulia arCev-

anis sirTuleze, operatoris mier miRebu-

li informaciis raodenobaze, moZraobis 

formasa da mimarTulebaze, operatoris 

wina gamocdilebaze.

ganmeorebiTi moZraoba damokidebulia 

maT tempze. maqsimaluri tempi TiTebiT 

dartymisas Seadgens neka TiTisaTvis - 
48-56; araTiTisaTvis - 57-62; SuaTiTisaT-

vis - 63-69; saCvenebeli TiTisaTvis - 66-70 
dartyma/wm. marjvena xelis dartymebis maq-

simaluri raodenoba Seadgens 6,68 dartyma/

wm, xolo marcxenas  - 5.3 dartyma/wm.
signalebis maRali tempis erTmaneTze 

miyolebis dros warmoiqmneba “fsiqiku-

ri blokis” movlena, romelic Cndeba sig-

nalebis gasvlisas.
xelis brunviTi moZraoba damokidebu-

lia Semobrunebis mimarTulebaze da xor-

cieldeba ufro swrafad marjvena xelis 

marjvniv Semobrunebisas, vidre marcxena 

xelis marcxniv Semobrunebisas. 

TvalTvalis amocana mdgomareobs 

marTvis organoebis daxmarebiT moZravi 

obieqtis mocemuli traeqtoriis daWeraSi 

an sxva moZrav obieqtTan SexvedraSi. 

ganasxvaveben “kompesatorul” an “maZe-

bar, Semaviwroebel” TvalTvals. pirveli 

mdgomareobs operatoris mier Semomavali 

da gamavali signalebis gansxvavebis aR-

guguli yuraSvili, naira galaxvariZeguguli yuraSvili, naira galaxvariZe
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qmaSi da maTi cnobebis ganulebaSi, xolo 

meore - operatoris mier yvela gazomvebSi 

da cnobebSi Secdomebis aRmofxvraSi. 

TvalTvalis efeqtianoba damokidebu-

lia saTvalTvalo sistemis reagirebis 

saxeobaze. gamoyofen: “pozitiur TvalT-

vals”, “siCqaris mixedviT TvalTvals” da 
“daCqarebiT TvalTvals”.

saTvalTvalo amocanebis gadawyveti-

sas operatori iTvleba rogorc marTvis 

sistemis rgoli. sistemis SesaZleblobis 

ZiriTad parametrs uwyveti marTvisas war-

moadgens gatarebis xazi ,romelic adamian-

isaTvis Seadgens - 1hc.
saTvalTvalo sistemebis proeqtirebis 

dros, aucilebelia  gaTvaliswinebuli 

iqnas operatoris saqmianobaSi SezRudu-

loba, romelic warmoiSveba biomeqanikur 

sistemebSi maTi gatarebis dros Sekave-

bis dabali xarisxis gamo. kvalificiuri 

marTva da TvalTvali gamoyenebuli unda 

iqnas im adamianis mier, romelic flobs 

obieqtis moZraobis dinamikas da marTviT 

sistemebis muSaobas.

kiTxvebi codnis SemowmebisaTvis

1.	 riTaa ganpirobebuli adamianis saSems-

ruleblo moZraobebis nairsaxeobebi?
2.	 rogor ganasxvaveben marTvis organoe-

bis daniSnulebis mixedviT moZraobiT 

amocanebs? 

3.	 daasaxeleT sensomotoruli rea-

qciebis tipebi

4.	 romeli TiTiT dartymisas miiRweva 

maqsimaluri tempi?

5.	 raSi mdgomareobs “fsiqikuri blok-

is” movlena?

6.	 ganasxvaveT erTmaneTisagan “kompesa-

toruli” da “ZebniTi”TvalTvali

7.	 adamiani-operatoris ra Tavisebebure-

bi unda iqnas gaTvaliswinebuli saT-

valTvalo sistemis daproeqtebisas?

8.	 ra aris dinamikuri anTropometriuli 

maxasiaTeblebi?

9.	 daasaxeleT sxeulis biomeqanikuri 

nawilebis analogiebi: Zvlebi, orga-

noebi, qsovilebi.

10.	ras moicavs adamiani-operatoris 
biomeqanikuri modeli?

           Temebi jgufuri  diskusiisaTvis

1.	 arsebobs Tu ara marTvis universal-

uri organoebi? gaanalizeT marTvis 

organoebi saTvalTvalo sistemebis 

pirobebSi maTi saimedoobis mixedviT.

2.	 daamuSaveT adamianis biomeqanikuri 

modeli.

sareferato Temebi

1.	 senso-motoruli sistemebis aucileb-

loba „adamiani -operatoris“ saqmia-
nobisas. 

2.	 operatoruli saqmianobis saxeebi da 
maTi  daxasiaTeba. 

3.	 saqmianobis fsiqologiuri analizi.
4.	 progresis cvlilebis Sesabamisad.
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