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reziume 
 

cflbcthnfwbj yfihjvb cnhemnehbcf lf vjwekj,bc vb[tldbs itlut,f 

itcfdkbc^ 4 sfdbc^ lfcrdybcf lf 124 lfcf[tkt,bc kbnthfnehbc yec[bcfufy^ vfs 
ijhbc 25 yf[fpb lf 8 w[hbkb& 

SesavalSi mocemulia naSromis saerTo daxasiaTeba: dasabuTebulia 

problemis aqtualoba, samuSaos mizani da kvlevis amocana, kvlevis obi-

eqtebi, kvlevis meTodebi, mecnieruli siaxle, praqtikuli Rirebuleba da 

Sedegebis realizacia, mecnieruli daskvnebis da rekomendaciebis sarwmuno-

obis dasabuTeba, samuSaos aprobacia, naSromis struqtura da moculoba. 

pirvel TavSi ganxilulia problemis Tanamedrove mdgomareoba da 

kvlevis amocanebi. 

wyalmomaragebis sistemis gamwmendi nagebobebis gamarTul da ritmul 

muSaobaze mniSvnelovanwilad aris damokidebuli momxmarebelTa wyliT uz-

runvelyofis procesis saimedooba. am mimarTulebiT naSromSi warmodge-

nilia literaturuli mimoxilva, kritikuli analizi da sakiTxis Tanamed-

rove mdgomareoba. daxasiaTebulia wylis gawmendis Tanamedrove meTodebi da 

teqnologiebi (maT Soris, Tanamedrove membranuli teqnologia), romlebic 

amomwuravad iZlevian am meTodebis praqtikuli danergvis SesaZleblobebs 

gamwmend sadgurebSi. unda aRiniSnos, rom mocemuli problemis mixedviT, 

arsebul naSromebSi ar aris ganxiluli wylis gawmendis teqnologiuri 

procesis operatiuli marTvis, monitoringis, procesganmapirobebeli faq-

torebis aRweris da modelirebis sistemuri sakiTxebi, rac winamdebare 

sadisertacio naSromis kvlevis sagania. 

sakvlevi problemis gadasawyvetad SemoTavazebulia sistemuri midgoma, 

romelic gamwmend sadgurebSi mimdinare wylis gawmendis teqnologiur pro-

cess ganixilavs kompleqsurad procesganmapirobebeli faqtorebis analizisa 

da modelirebis safuZvelze, gawmendis sqemaSi CarTul nagebobaTa kompleq-

sis funqcionirebis efeqturi reJimebis (muSaobis reglamentis) dadgenis 

mizniT.  

meore TavSi warmodgenilia wylis gawmendis teqnologiuri procesis 

operatiul-sadispetCero marTvis principebi: wylis gawmendis teqnologi-

uri procesis operatiul-sadispetCero marTvis SesaZlebloba “aramkafio 

logikuri regulatoris” principis gamoyenebiT; wylis gawmendis teqno-

logiuri procesis maxasiaTebeli parametrebis statistikuri marTvis prin-

cipebi; sakontrolo-saregulacio rukebis ageba q. Tbilisis samgoris gam-

wmendi sadguris magaliTze. 

mesame TavSi ganxilulia wylis gawmendis teqnologiuri procesis 

maxasiaTebeli parametrebis regulirebisa da xarisxis marTvis deskrif-

ciuli tipis modelebis Sedgena q. Tbilisis samgorisa da RrmaRelis gam-

wmendi sadguris magaliTze. 

procesganmapirobebeli parametrebis Sesabamisad, wylis gawmendis teqno-

logiuri procesis operatiul-sadispetCero marTvis strategiis SemuSavebis 

mizniT, SemoTavazebulia am parametrebis nominalisa da misi cvlilebis are-

ebis (zeda da qveda gamafrTxilebeli da saregulacio sazRvrebi) dadgenis 

SesaZlebloba winaswar Sedgenili deskrefciuli modelebis gamoyenebiT. ga-

dawyvetilebaTa miRebis wesi aseT SemTxvevaSi Semoifargleba ori punqtiT: 1. 
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wylis gawmendis saerTo xarisxobrivi Sefaseba CaiTvleba “damakmayofi-

leblad”, “kargad” an “Zalian kargad” mxolod im SemTxvevaSi, rodesac 

erTdroulad moqmedi wylis gawmendis maxasiaTebeli parametris TiToeuli 

Sefaseba miRebuli modelebis mixedviT sul mcire 37.0≥Ρ -ia. 2. wylis gaw-

mendis saerTo xarisxobrivi Sefaseba CaiTvleba “aradamakmayofileblad” mxo-

lod da mxolod im SemTxvevaSi, rodesac Ρ< 37.0 . am SemTxvevaSi gawmendis 

teqnologiuri procesi mimdinareobs aradamakmayofileblad (erTi “SemCneuli” 

parametris SemTxvevaSic ki), rac gamoixateba imaSi, rom maxasiaTebeli 

parametri gamosulia sakontrolo rukebis gamafrTxilebeli sazRvrebidan.  

procesis stabilur mdgomareobaze misayvanad saWiro iqneba mocemuli 

wesis Sesabamisad “SemCneuli” parametrebis koreqcia gansazRvruli nominalis 

farglebSi. aq Ρ aris e.w. “miznis miRwevis” funqcia, romelic asaxavs pro-

cesganmapirobebeli parametrebis mixedviT agebuli sakontrolo rukebis zeda 

da qveda gamafrTxilebeli sazRvrebis Sesabamis xarisxobriv mdgomareobas.  

meoTxe TavSi mocemulia wylis gawmend sadgurebSi teqnologiuri 

procesis marTvis principebisa da saTanado rekomendaciebis SemuSaveba 

operatiul-sadispetCero marTvis srulyofis mizniT. Camoyalibebulia ope-

ratiuli marTvis principebi wylis gamwmendi sadguris teqnologiuri 

procesis efeqturi marTvis mizniT. am SemTxvevaSi wylis gamwmendi sadguris 

erTiani sistemis funqcionirebis organizacia emyareba wylis gawmendis 

teqnologiuri procesis ganxilvas simbiozSi socialur-teqnikur 

maxasiaTeblebTan erTad: mizanmimarTuloba, struqturuloba, TviTorganizeba, 

elementebis urTierTkavSiri, mTlianobis da gankerZoebis urTierTkavSiri, da 

sxv. 

procesganmapirobebeli faqtorebis mixedviT Sedgenili sakontrolo 

rukebi, operatiul-sadispetCero marTvis procesSi damyarebuli nebismieri 

situaciuri mdgomareobis Sesabamisad, saSualebas iZleva ganisazRvros 

wylis gawmendis saTanado xarisxi rogorc diferenciulad calkeuli para-

metrebis mixedviT, aseve integrirebulad saanalizo parametrTa erTobli-

obis mixedviT.  

naSromis saerTo daxasiaTebaSi ganxilulia:  

problemis aqtualoba. wyalmomaragebis sistemebSi momxmarebelTa 

Seuferxebeli wyliT uzrunvelyofa mniSvnelovanwilad damokidebulia 

wylis gamwmendi sadgurebis teqnologiuri procesis efeqtur regu-

lirebasa da normaluri funqcionirebis SenarCunebaze.  

bunebrivi wylis gawmendis teqnologiuri procesis ganmapirobebeli 

parametrebi (gamWvirvaloba, simRvrive, feri, suni, gemo, PH, amiaki, narCeni 
qlori, qloridebi, Jangvadoba, saerTo sixiste, narCeni alumini, C0 indeqsi, 
baqteriebis saerTo raodenoba da sxv.) wlis sezonebis mixedviT ganicdian 

mniSvnelovan cvlilebebs, amitom aucilebelia gawmendis teqnologiur 

procesSi am parametrebis operatiuli kontroli da regulireba sasmeli 

wylis standartis moTxovnili xarisxis Sesabamisad.  

bunebrivi wylis xarisxis maCvenebeli parametrebis mZafri cvalebadoba 

sezonurad (gansakuTrebiT, gazafxulis periodSi) mkveTrad auaresebs gaw-

mendis teqnologiuri procesis normalur msvlelobas da moiTxovs nagebobaTa 

kompleqsis iZulebiT (forsirebul) reJimebze gadayvanas da muSaobis 
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reglamentis cvlilebas. es garemoeba ki, Tavis mxriv, iwvevs wylis miwodebis 

Semcirebas da momxmarebelTa wyliT uzrunvelyofis xarisxis gauaresebas.  

saqarTveloSi (analogiurad ucxoeTSic) ZiriTadad miRebulia wylis 

gawmendis tradiciuli teqnologiuri sqemebi da nagebobaTa kompleqsebi, 

romelTa daniSnulebaa bunebriv wylebSi arsebuli dabinZurebis gauvneb-

loba da sasmeli wylis miyvana standartiT gaTvaliswinebul kondiciamde. 

wylis gawmendis teqnologiuri procesis msvlelobaze gavlenas ax-

dens sxvadasxva faqtorebi (rogorc garegani, aseve Sinagani), rac garkve-

uli arastacionarulobiT xasiaTdeba. realur pirobebSi operatiul-sadis-

petCero personali wylis gawmendis teqnologiuri procesis mdgomareobaTa 

Sefasebasa da operatiul marTvaSi ZiriTadad emyareba subieqtur-intuiciur  

mosazrebebs da gadawyvetilebebs, rac SeiZleba negatiurad aisaxos wylis 

xarisxis stabilurobaze. 

aRniSnul konteqstSi sakvlevi problemis aqtualoba ganpirobebulia 

gamwmend sadgurebSi wylis gawmendis teqnologiuri procesis analizisa da 

Sefasebis erTiani sistemuri midgomiT, romelic aRniSnul process ganixilavs 

kompleqsurad. am SemTxvevaSi adamian-operators eZleva efeqturi instrumen-

tuli saSualeba, erTdroulad gaaanalizos da Seafasos wylis gawmendis teq-

nologiuri procesis mimdinareoba nebismier (`aramkveTr”) situaciaSi proces-

ganmapirobebeli faqtorebisa da gawmendis sqemaSi CarTuli nagebobaTa kom-

pleqsis funqcionirebis reJimebis (da muSaobis reglamentis) gaTvaliswinebiT. 

mecnieruli siaxle. SemuSavebulia wyalmomaragebis sistemis gamwmend 

sadgurebSi wylis gawmendis teqnologiuri procesis regulirebisa da 

normaluri funqcionirebis uzrunvelyofis sistemuri midgoma `aramkafio 

logikuri regulatoris~ gamoyenebiT, romelic operator-dispetCers 

aZlevs damyarebul situaciur mdgomareobaTa Sesabamisad procesganma-

pirobebeli faqtorebis analizisa da gawmendis sqemaSi CarTuli nagebobaTa 

kompleqsis funqcionirebis efeqturi reJimebis dadgenisa da operatiuli 

marTvis gadawyvetilebaTa miRebis realur instrumentul saSualebas. 

praqtikuli Rirebuleba da Sedegebis realizacia. SemuSavebulia  wylis 

gawmendis teqnologiuri procesis maxasiaTebeli parametrebis regulirebis 

da  xarisxis marTvis sistemuri midgoma, romlis safuZvelzec SesaZlebeli 

gaxda wylis gawmendis teqnologiuri procesis operatiul-sadispetCero 

marTvis maTematikuri aRwera “aramkafio logikuri regulatoris” prin-

cipis gamoyenebiT: 

• sakontrolo-saregulacio rukebis agebis meTodika; 

• wylis xarisxis procesis diferenciuli da integrirebuli 

Sefaseba-prognozirebis deskrifciuli tipis modelebi q. 

Tbilisis wyalsadenis RrmaRelisa da samgoris gamwmendi 

sadgurebis magaliTze; 

• 1 l reagentis gaxarjvis sixSiris (wT) xarisxobrivi Sefasebis 

deskrifciuli modelis Sedgena, romelic nedli wylis 

(gamWvirvalobis) xarisxobriv cvalebadobasTan damokidebulebiT 

gansazRvravs reagentis dozirebis saTanado sixSiris mizanSe-

wonilobas  (q. Tbilisis wyalsadenis Rrmarelis gamwmendi sad-

guris magaliTze). 
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Summary 
 

According to structure and volume the dissertation work consists of 
Introduction, 4 Chapters, Conclusion and List of Literature with 124 denominations, 
also 25    Figures and 8 Tables. 

Introduction presents the general characterization of the work: the urgency of the 
problem, objectives of the work and research problem, research objects, research 
methods, scientific innovation, practical value and realization of results, scientific 
conclusions and the proof of recommendations validity, approbation of the work, 
work structure and volume. 

Chapter I considers contemporary state of the problem and research tasks. 
The reliability of the process of water supply provision to the consumers greatly 

depends on reliable and rhythmic operation of water supply system purification plants. 
In this respect the work presents literary review, critical analysis and contemporary 
state of the problem. Contemporary methods and technologies (including modern 
membrane technology) of water purification are characterized which give exhaustive 
possibilities of practical implementation of these methods at purification stations. It 
should be mentioned that the existing works do not consider systems problems of 
operative management, monitoring, description and modeling of process-conditioning 
factors of water purification technological processes which are the very subject of the 
given work. 

In order to solve the research problem the systems approach is proposed which 
considers the technological process at water purification stations in complex on the 
basis of analysis and modeling of process-conditioning factors with the purpose to 
state effective regimes (operation regulation) of structure complexes included in water 
purification scheme. 

Chapter II gives the principles of operative-dispatch management of water 
purification technological process: the possibility of operative-dispatch management 
of water purification technological process using the principle of “implicit logic 
regulator”; principles of statistic management of characteristic parameters of water 
purification technological process; plotting of control and regulating maps on example 
of the Samgori purification station of Tbilisi. 

Chapter III considers the construction of descriptive-type models of regulation 
and quality control of water purification technological process specific parameters on 
example of the Samgori and the Ghrmaghele purification stations of Tbilisi. 

According to process-conditioning parameters, with the aim to work out 
operative-dispatch management strategy of water purification technologic process the 
possibility of stating the areas of duty-cycle ratings and its variation (upper and lower 
precautionary and regulation limits) is proposed using preliminarily composed 
discrete models. The decision making rule in such case is confined to two items: 1. 
The general qualitative evaluation of water purification can be considered 
“satisfactory”, “good” or “excellent” only in the case if each evaluation of 
simultaneously acting water purification specific parameter is at least P≥0.37 
according to the received models. 2. The general qualitative evaluation of water 
purification will be considered “unsatisfactory”, if and only if, P<0.37. In this case 
technological process of purification happens unsatisfactorily (even in the case of one 
“detected” parameter) which means that specific parameter is out of precautionary 
limits of control maps.  

In order to bring the process to stable condition the correction of “detected” 
parameters within determined ratings is necessary. Here P is the so-called “objective 
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achievement” function which reflects quality state corresponding to upper and lower 
precautionary limits on control maps plotted according to the process-conditioning 
parameters. 

Chapter IV discusses the development of the principles of technological process 
control at water purification stations (in social-technical, as well as, in organizational 
systems) and respective recommendations with the aim to polish-up operative-
dispatch control. The operative control principles are formulated for effective control 
of water purification station technological process. In this case the organization of 
water purification station unified system operation is based on consideration of water 
purification technological process in symbiosis with social-technical characteristics: 
purposefulness, structurality, self-organization, interrelation of elements, interaction 
of integrity and alienation, etc. 

The control maps plotted according to process-conditioning factors, in respect to 
arbitrary situational condition formed in operative-dispatch control process, enable to 
determine adequate water purification quality differentially for each parameter, as 
well as, integrally according the integrity of analyzed parameters. 

The general characterization of the work considers: 
Urgency of the problem. Uninterrupted water supply of clientele greatly depends 

on effective regulation and normal functioning of water purification stations 
technological process. 

The technological parameters (transparence, turbidity, color, smell, test, PH, 
ammonia, residual chlorine, chlorides, general hardness, residual aluminum, C0 index, 
general quantity of bacteria, etc.) conditioning water purification technological 
process according to raw water content undergo seasonal changes. Therefore, 
operative control of these parameters and regulation of potable water standards are 
necessary in technological process of water purification. 

 The acute seasonal variation (particularly, in spring) of natural water quality 
parameters    deteriorates the normal procedure of purification technological process 
and demands the transition of construction complexes to induced (forced) regimes and 
the change of operation schedule. This condition, in its part, causes the deterioration 
of water supply and water quality. 

In Georgia (as well as abroad) the traditional water purification technological 
schemes and station complexes are generally adopted their function being sanitation 
of pollution existing in natural waters and bringing of potable water condition to the 
accepted standards. 

The process of water purification technological process is affected upon with 
different factors (external, as well as, internal) characterized with certain irregularity. 
In real conditions, in evaluation and operative control of water purification 
technological process the operative-dispatch personnel is mainly guided with 
subjective-intuitive considerations and solutions which may be negatively reflected on 
water quality stability. 

In the mentioned context the urgency of the researched problem is conditioned 
with unified systemic approach to analysis and evaluation of water purification 
technological process at purification stations (in social-technical, as well as, in 
organizational system) which considers the mentioned process in complex. In this case 
human controller has an effective instrumental possibility of simultaneous analysis 
and evaluation of water purification technologic process continuation in arbitrary 
(“implicit“) situation with consideration of process-conditioning factors and operation 
regimes (and operation schedule) of building complex included in purification 
scheme. 



 ix

Scientific innovation. Systems approach to water purification technological 
process regulation and normal operation (in social-economic, as well as, organization 
systems) of water supply system purification stations is developed which gives the 
operator-dispatcher the real instrumental ability to analyze process-conditioning 
factors according to the set situational conditions, to state effective regimes of 
construction complex operation included in purification scheme and to make operative 
control decisions.  

Practical value and realization of results. The systems approach of regulation 
and quality control of specific parameters of water purification technological process 
is worked out which allowed mathematical description of operative-dispatch 
management of water purification technological process with the use of the principle 
of ‘implicit logic regulator”: 

• Method of plotting of control and regulation maps; 
• Descriptive-type models of differential and integrated evaluation-prognosis of 

water quality process on example of Ghrmaghele and Samgori purification 
stations of Tbilisi water conduit; 

• Construction of descriptive model of quality evaluation of 1 l reagent 
consumption frequency (min) which depending on raw water (transparence) 
quality variation determines the expediency of corresponding frequency of 
reagent dozing (on example of Ghrmaghele purification station of Tbilisi water 
conduit).  
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Sesavali 

 

problemis aqtualoba. wyalmomaragebis sistemebSi momxmarebelTa 

wyliT Seuferxebeli uzrunvelyofa mniSvnelovanwilad damokidebulia 

wylis gamwmendi sadgurebis teqnologiuri procesis efeqtur regu-

lirebasa da normaluri funqcionirebis SenarCunebaze. 

bunebrivi wylis gawmendis teqnologiuri procesis ganmapirobebeli 

parametrebi (gamWvirvaloba, simRvrive, feri, suni, gemo, aqtiuri reaqcia 

PH, amiaki, narCeni qlori, qloridebi, Jangvadoba, saerTo sixiste, narCeni 

alumini,  C0 indeqsi, baqteriebis saerTo raodenoba da sxv.) wlis 

sezonebis mixedviT ganicdian mniSvnelovan cvlilebebs, amitom aucilebelia 

gawmendis teqnologiur procesSi am parametrebis operatiuli kontroli 

da regulireba sasmeli wylis standartis moTxovnili xarisxis 

Sesabamisad.  

bunebrivi wylis xarisxis maCvenebeli parametrebis mZafri cvalebadoba 

sezonurad (gansakuTrebiT, gazafxulis periodSi) mkveTrad auaresebs gaw-

mendis teqnologiuri procesis normalur msvlelobas da moiTxovs nage-

bobaTa kompleqsis iZulebiT (forsirebul) reJimebze gadayvanas da muSa-

obis reglamentis cvlilebas. es garemoeba ki, Tavis mxriv, iwvevs wylis 

miwodebis Semcirebas da momxmarebelTa wyliT uzrunvelyofis xarisxis 

gauaresebas.  

saqarTveloSi (analogiurad ucxoeTSic) ZiriTadad miRebulia wylis 

gawmendis tradiciuli teqnologiuri sqemebi da nagebobaTa kompleqsebi, 

romelTa daniSnulebaa bunebriv wylebSi arsebuli dabinZurebis gauvnebleba 

da sasmeli wylis miyvana standartiT gaTvaliswinebul kondiciamde. 

wylis gawmendis teqnologiuri procesis msvlelobaze gavlenas ax-

dens sxvadasxva faqtorebi (rogorc garegani, aseve Sinagani), rac gar-

kveuli arastacionarulobiT xasiaTdeba. aRniSnulis gamo wylis gawmendis 

teqnologiuri procesis sakvlevi amocana SeiZleba miekuTvnos Znelad 

formalizebad maTematikur amocanaTa klass, romlis gadawyveta SeuZlebe-

lia xarisxis marTvis statistikuri Teoriis meTodebis, sistemuri mid-

gomis, modelirebisa da gadawyvetilebaTa miRebis Teoriis gamoyenebis 
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gareSe. realur pirobebSi operatiul-sadispetCero personali wylis gaw-

mendis teqnologiuri procesis mdgomareobaTa Sefasebasa da operatiul 

marTvaSi ZiriTadad emyareba subieqtur-intuiciur  mosazrebebs da gadaw-

yvetilebebs, rac  SeiZleba negatiurad aisaxos wylis xarisxis stabilu-

robaze. 

aRniSnul konteqstSi sakvlevi problemis aqtualoba ganpirobebulia 

gamwmend sadgurebSi  wylis gawmendis teqnologiuri procesis analizisa 

da Sefasebis erTiani sistemuri midgomiT, romelic aRniSnul process 

ganixilavs kompleqsurad. am SemTxvevaSi adamian-operators eZleva 

efeqturi instrumentuli  saSualeba, erTdroulad gaaanalizos da 

Seafasos wylis gawmendis teqnologiuri procesis mimdinareoba nebismier 

(`aramkveTr”) situaciaSi procesganmapirobebeli faqtorebisa da gawmendis 

sqemaSi CarTuli nagebobaTa kompleqsis funqcionirebis reJimebis (da 

muSaobis reglamentis) gaTvaliswinebiT. 

samuSaos mizani da kvlevis amocanaa wyalmomaragebis sistemebSi wylis 

gawmendis teqnologiuri procesis regulirebisa da normaluri funqci-

onirebis uzrunvelyofis sistemuri midgomis SemuSaveba xarisxis marTvis 

statistikuri Teoriis  meTodebis, deskrifciuli modelirebisa da gadaw-

yvetilebaTa miRebis Teoriis gamoyenebiT. mocemuli miznis misaRwevad 

gadawyvetil iqna Semdegi amocanebi: 

• problemis Tanamedrove mdgomareoba da kvlevis amocana; 

• wylis gawmendis teqnologiuri procesis operatiul-sadispet-

Cero marTvis principebis SemuSaveba; 

• wylis gawmendis teqnologiuri procesis maxasiaTebeli para-

metrebis regulirebisa da xarisxis marTvis deskrifciuli 

tipis modelebis Sedgena q. Tbilisis samgorisa da RrmaRelis 

gamwmendi sadgurebis magaliTze; 

• gamwmendi sadguris wylis gawmendis teqnologiuri procesis 

organizaciul-sistemuri gamokvleva.  
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kvlevis obieqtebi. sakvlev bazad gamoyenebul iqna q. Tbilisis wyal-

momaragebis sisitemis RrmaRelisa da samgoris gamwmendi sadgurebi, 

romelTa funqcionirebis maxasiaTebeli sainformacio masalis bazaze  

aprobirebul iqna samecniero kvlevis meTodologia da modelirebis 

Sedegebi. 

kvlevis meTodebi emyareba xarisxis marTvis statistikuri Teoriis 

gamoyenebis meTodebs, aramkafio simravleTa da SesaZleblobebis Teoriis 

maTematikur aparats, deskrifciuli modelirebis da gadawyvetilebaTa 

miRebis Teorias.  

mecnieruli siaxle. SemuSavebulia wyalmomaragebis sistemis gamwmend 

sadgurebSi wylis gawmendis teqnologiuri procesis regulirebisa da 

normaluri funqcionirebis uzrunvelyofis sistemuri midgoma `aramkafio 

logikuri regulatoris~ gamoyenebiT, romelic operator-dispetCers 

damyarebul situaciur mdgomareobaTa Sesabamisad procesganmapirobebeli 

faqtorebis analizisa da gawmendis sqemaSi CarTuli nagebobaTa kompleqsis 

funqcionirebis efeqturi reJimebis dadgenisa da operatiuli marTvis 

gadawyvetilebaTa miRebis realur instrumentul saSualebas aZlevs. 

praqtikuli Rirebuleba da Sedegebis realizacia. SemuSavebulia  wylis 

gawmendis teqnologiuri procesis maxasiaTebeli parametrebis regulirebis 

da  xarisxis marTvis sistemuri midgoma, romlis safuZvelzec SesaZlebeli 

gaxda wylis gawmendis teqnologiuri procesis operatiul-sadispetCero 

marTvis procesis maTematikuri aRwera “aramkafio logikuri regulatoris” 

principis gamoyenebiT: 

• sakontrolo-saregulacio rukebis agebis meTodika; 

• wylis xarisxis procesis diferenciuli da integrirebuli 

Sefaseba-prognozirebis deskrifciuli tipis modelebi  

q. Tbilisis wyalsadenis RrmaRelisa da samgoris gamwmendi 

sadgurebis magaliTze; 

• 1 l reagentis erT wuTSi gaxarjvis sixSiris xarisxobrivi 

Sefasebis deskrifciuli (aRweriTi) modelis Sedgena, romelic 

nedli wylis (gamWvirvalobis) xarisxobriv cvalebadobasTan 
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damokidebulebiT gansazRvravs reagentis dozirebis saTanado 

sixSiris mizanSewonilobas (q. Tbilisis wyalsadenis RrmaRelis 

gamwmendi sadguris magaliTze). 

mecnieruli debulebebis, daskvnebis da rekomendaciebis sarwmunoobis 

dasabuTeba. sadisertacio naSromSi warmodgenili yvela debuleba da reko-

mendacia dasabuTebulia wylis gamwmendi sadgurebis xarisxis maxasiaTebeli 

parametrebis deskripciuli tipis modelebis agebiTa da adekvaturobaze 

SemowmebiT.  

naSromis aprobacia. sadisertacio naSromis rogorc calkeuli, ise 

ZiriTadi Sedegebi moxsenebul iqna respublikur Ria samecniero 

konferenciaze “mSenebloba da ocdameerTe saukune”, seqcia 3 (24-25 maisi, 

2005 w.) da sadoqtori programiT gaTvaliswinebul or seminarze. 

publikaciebi. sadisertacio samuSaos ZiriTadi Sedegebi gamoqveynebu-

lia 8 samecniero naSromSi. 

 naSromis struqtura da moculoba.  sadisertacio namSromi Sedgeba 

Sesavlis, oTxi Tavis, daskvnis _ Teoriuli da praqtikuli Sedegebis da 

gamoyenebuli literaturis  124 dasaxelebis nusxisagan. teqstis saerTo 

moculobaa 120 gverdi, maT Soris, 25 naxazi, 8 cxrili. 
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SFDB 1& GHJ<KTVBC SFYFVTLHJDT VLUJVFHTJ<F LF  

RDKTDBC FVJWFYT<B 

 

1&1& ,eyt,hbdb o.kbc ufovtylbc fhct,ekb vtsjlt,bc vbvj[bkdf 

 

vjv[vfht,tksf yjhvfkehb ~iteath[t,tkb` o.kbs epheydtk.jaf o.fk-

vjvfhfut,bc cbcntvbc 'bhbsflb aeymwbff [1, 2]& fv aeymwbbc ~vbpybc` itchekt,fc 

tvcf[eht,f o.fkvjvfhfut,bc cbcntvfib ufthsbfyt,ek tktvtyn-yfut,j,fsf 

rjvgktmcb ~o.fkvbvqt,b yfut,j,t,b^ ufvovtylb cflueht,b^ o.fkcfltyt,b^ 

cfnev,b cflueht,b^ htpthdefht,b^ ufvfyfobkt,tkb mctkb`^ hjvkt,bw 

tvcf[eht,bfy o.kbc vbqt,bc^ ufovtylbc^ nhfycgjhnht,bcf lf ufyfobkt,bc 

cfmvtc& 

o.fkvjvfhfut,bc cbcntvfib lfv.fht,ek ntmyjkjubehb ghjwtct,bc 

thsbfy ptlfv[tldtkj,fcf lf vfhsdfc tvcf[eht,f jgthfnjh-cflbcgtnxthj 

gthcjyfkb& jgthfnbek-cflbcgtnxthj vfhsdbc ghjwtcib o.fkvjvfhfut,bc 

cbcntvbc tatmnehb aeymwbjybht,bc ufy[jhwbtkt,f itcf'kt,tkbf v[jkjl bv 

itvs[dtdfib^ se o.kbs epheydtk.jabc lfv.fht,ekb ghjwtcbc itcf,fvbcfl 

~lhjbc yt,bcvbth vjvtynib` tatmnehfl baeymwbjybht,c thsbfyb cbcntvbc 

itvflutytkb .dtkf tktvtyn-yfut,j,f& 

fqybiyek rjyntmcnib ufvovtylb yfut,j,t,bc ufvfhsek lf hbnvek 

veifj,fpt ufhrdtekfl lfvjrblt,ekbf vjv[vfht,tksf o.kbc epheydtk.jabc 

ghjwtcbc cfbvtljj,f& 

hjujhw wyj,bkbf^ cfvfvekj vtwybtht,bc vbth o.fkvjvfhfut,bc cbcnt-

vt,bc aeymwbjybht,bc [fhbc[bc itafct,bc^ vjltkbht,bc^ cbcntvbc cfbvtljj,bc 

rdktdbc^ o.kbc htcehct,bc ufvj.tyt,bc lf f&i& cbcntvehb cfrbs[t,bcflvb 

vb'qdybkbf fhfthsb cfvtwybthj yfihjvb lf rdktdf ]133[ ÷ ^ vfuhfv tc yfihjvt,b 

rjyrhtnekfl fh ufytresdyt,f o.fkvjvfhfut,bc ufvovtylb yfut,j,t,bc rdktdbc 

cfrbs[c& fv yfihjvt,ib ofhvjlutybkb lf ufydbsfht,ekbf o.fkvjvfhfut,bc 

cbcntvt,bc aeymwbjybht,bc [fhbc[bc lf itafct,bc cbcntvehb vblujvf^ hjvtkbw 

cfiefkt,fc b'ktdf itcofdkbk lf lflutybk bmyfc vbcb aeymwbjybht,bc [fhbc[b 

lf cftmcgkefnfwbj cfbvtljj,f& fm cbcntvbc aeymwbybht,bc tatmnehj,f 

vbbqotdf jgthfnbek-cflbcgtnxthj vfhsdbc ghjwtcib^ vjv[vfht,tksf o.kbs 

epheydtk.jabc lfv.fht,ek ghjwtcbc cbnefwbeh vlujvfhtj,fsf lbfu-
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yjcnbrehb itcofdkbc cfae'dtkpt& fqcfybiyfdbf^ hjv fqybiyek yfihjvsf 

]133[ ÷  rhbnbrekvf ufy[bkdfv itmvyf o.kfvjvfhfut,bc cbcntvbc ufvovtylb 

yfut,j,t,bc aeymwbjybht,bc [fhbc[bc itafct,bc cbcntvehb cfae'dtkb [124] 

yfihjvib ufy[bkekbf o.fkvjvfhfut,bc cfby;byhj cbcntvbc tktvtynt,bc^ vfs 

ijhbc ufvovtylb cflueht,bc vbvltdhj,bsb^ gfhfktkehb lf ithtekb 

itthst,bc rjv,byfwbt,bc lhjc itlutybkb itcf’kj dfhbfynek-cnhemnehekb 

cmtvt,bc cfbvtljj,bc itafct,bc vtsjlb& 

fqybiyek rjyntmcnib cf.ehflqt,jf fuhtsdt vbvj[bkdf o.fkvjvfhfut,bc 

ufvovtylb cflueht,bc vfhsdbc fdnjvfnbpt,ekb cbcntvt,bc vb[tldbs ]3714[ ÷ & 

fv yfihjvt,ib ,jkj fsoktekt,bc gthbjlbc itcf,fvbcfl vj.dfybkbf vfhsdbc 

fdnjvfnbpt,ekb cbcntvt,bc lfythudbc itltut,b o.fkvjvfhfut,bc ufvovtyl 

cflueht,ib& fqcfybiyfdbf^ hjv tc ihjvt,b 'bhbsflfl fcf[fdty ufvovtylb cflue-

ht,bc tktvtyn-yfut,j,t,bc lf vjo.j,bkj,t,bc fdnjvfnbpfwbbc cfrbs[t,c lf 

yfrkt,fl itt[t,bfy ufvovtylb cfluehbc aeymwbjybht,bc [fhbc[bc itafct,fc& fv 

ihjvt,ib cfthsjl fhff ufy[bkekb cfrbs[t,b cflbcthnfwbj yfihjvs ufsdf-

kbcobyt,ekb rdktdt,bc itcf[t,& 

ufycfresht,ek .ehflqt,fc bvcf[eht,c cfvfvekj vtwybtht,bc vbth ,jkj 

[esb okbc ufyvfdkj,fib o.kbc ufovtylbc sfyfvtlhjdt vtsjlt,bc lf 

ntmyjkjubt,bc vbvfhsekt,bs xfnfht,ekb cfvtwybthj rdktdt,b lf yfihjvt,b 

]4638[ ÷ & fv yfihjvt,ib ofhvjlutybkb vbqotdt,bc lfythudf cfvfvekj o.fkvj-

vfhfut,bc cbcntvt,ib vybidytkjdyfl ffvfqkt,lf o.kbc ufovtylbc ntmyj-

kjubehb ghjwtcbc cfbvtljj,fc& 

cf.ehflqt,jf fuhtsdt ufydb[bkjs sfyfvtlhjdt vlujvfhtj,f o.kbc 

ufovtylbc vtsjlt,bc vb[tldbs% 

yfihjvib [47] ofhvjlutybkbf ,eyt,hbdb lf xfvlbyfhb o.kt,bc ufovtylbc 

vtsjlt,bc fyfkbpb& fv vtsjlt,bc vb[tldbs itcf'kt,tkbf #eyfhxtyj ntmyj-

kjubt,bc@ itveifdt,f* 

yfihjvib [48], hjvtkbw itchekt,ekbf cfv njvfl^ uffyfkbpt,ekbf ,e-

yt,hbdb o.kbc itvwdtkj,f vbyfhtdt,bc vb[tldbs^ ufy[bkekbf ,eyt,hbdb o.kbc 

ufovtylbc sfyfvtlhjdt ntmyjkjubehb vtsjlt,bc fqothf^ tmcgthbvtynekb 

rdktdbc fyfkbpt,b^ o.kbc ufvovtylb yfut,j,t,bc fyufhbibc vtsjlbrf lf 

ntmybreh-trjyjvbrehb lfcf,est,f& fv yfihjvt,ib ufy[bkekb fh fhbc o.kbc 

ufvovtyl yfut,j,t,ib lfv.fht,ekb ufovtylbc ntmyjkjubehb ghjwtcbc 

itafct,bcf lf jgthfnbek-cflbcgtnxthj vfhsdbc cfrbs[t,b& 
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yfihjvib [49] ufy[bkekbf o.fkvjvfhfut,bc cbcntvt,bc jgthfnbek-

cflbcgtnxthj vfhsdbc pjuflb cfrbs[t,b& 

yfihjvib [50] lfveifdt,ekbf o.fkvjvfhfut,bc ptlfgbhekb o.fhjt,bc 

byuhtlbtynekb vjybnjhbyubc vhfdfkvbpyj,hbdb cfbyajhvwbj cbcntvbc fut,bc 

thsbfyb vtsjljkjubehb cfae'dkt,b& tc cbcntvf o.kbc j,btmnt,bc lfvf,by-

'eht,tkb rjvgjytyn-afmnjht,bc vfdyt ptufdktybc [fhbc[j,hbdb itafct,bcf lf 

ghjuyjpbht,bc cbcntvfnbpfwbbcflvb ghbywbgek vtsjljkjubeh vblujvfptf 

fut,ekb& fqcfybiyfdbf^ hjv fv cbcntvbc ufvj.tyt,f itcf'kt,tkbf yt,bcvbthb 

o.fkvjvfhfut,bc ptlfgbhekb o.fhjc lf,by'eht,bc [fhbc[bc itafct,bc vbpybs^ 

cfthsfijhbcj rjveybrfwbehb mctkbc ~bynthytnbc` ufvj.tyt,bs& fv yfihjvib 

fghj,bht,ekb ltcrhbawbekb vjltkt,bc itlutybc lflt,bsb ufvjwlbkt,f lf 

vtsjljkjubf xdty vbth ufsdfkbcobyt,ekb bmyt,f obyfvlt,fht cflbcthnfwbj 

yfihjvib& 

yfihjvib [51, 115] vj.dybkbf o.fkvjvfhfut,bc ptlfgbhekb o.fhjt,bc 

lf,by'eht,bc [fhbc[j,hbdb itafct,f-ghuyjpbht,bc ltcrhbawbekb vjltkt,b& 

fv yfihjvib cf.ehflqt,jf ptlfgbhekb o.fhjt,bc mbvbeh-,bjkjubehb 

lf,by'eht,bc [fhbc[j,hbdb itafct,bc vtsjljkjubf^ hjvkbc ufvj.tyt,bc 

itcf'kt,kj,fw bcf[t,f o.kbc ufvovtylb cflueht,bc aeymwbjybht,bc [fhbc[bc 

itafct,bcf lf o.kbc ufovtylbc ntmyjkjubehb ghjwtcbc cfbvtljj,bc fvfq-

kt,fib& fqybiyekb vblujvf xdty vbth ufydbsfht,ekb bmyt,f ufvovtylb cfluehbc 

jgthfnbek-cflbcgtnxthj vfhsdbcfsdbc vjltkehb ,fpbc itlutyfib& 

o.kbc ufovtylbc sfyfvtlhjdt vtsjlt,b lf ef[ktcb vtv,hfyekb ntmyj-

kjubt,b dhwkflff ufy[bkekb itvltu ihjvt,ib [51 113]÷ & tc yfihjvt,b fvjv-

oehfdfl b'ktdbfy o.kbc ufovtylbc vtsjlt,bc fqothbc lf vfsb ufvj.tyt,bc htrj-

vtylfwbt,c^ hjvkt,bw vhfdfk]thff fghj,bht,ekb ghfmnbrfib& vfuhfv fm eylf 

fqbybiyjc bc ufhtvjt,f^ hjv cflbcthnfwbj yfihjvbc vbvfhsekt,bs ufy[bkekb 

fh fhbc o.kbc ufovtylbc ntmyjkjubehb ghjwtcbc jgthfnbek-cflbcgtnxthj 

vfhsdbc cfrbs[t,b& 

ptvjs vj.dfybkb kbnthfnehekb o.fhjt,bc vbvj[bkdbs ufvjdkbylf^ 

hjv o.fkvjvfhfut,bc o.kbc ufvovtylb cflueht,bc ntmyjkjubehb ghjwtct,bc 

jgthfnbek-cflbcgtnxthj vfhsdbc thsbfyb vtsjljkjubehb cfae'dkt,b fh 

fhbc lfveifdt,ekb& fuhtsdt ufvjdkbylf^ hjv o.kbs ufovtylbc ntmyjkjubehb 

ghjwtcbc jgthfnbek-cflbcgtnxthj vfhsdbc fhct,ekb vtsjlt,b ufhrdtek 

chek.jafc lf cfvtwybthj lfveifdt,fc vjbs[jdty [116÷124] & 
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cflbcthnfwbj yfihjvib ofhvjlutybkb bmyt,f o.kbc ufovtylbc 

ntmyjkjubehb ghjwtcbc jgthfnbek-cflbcgtnxthj vfhsdbc itcf'kt,kj,f 

,eyt,hbdb ~ytlkb` o.kbc [fhbc[bc vjltkbht,bcf lf itafct,bc cfae'dtkpt^ hfw 

jgthfnbek-cflbcgtnxthj vfhsdbc tatmnehb uflfo.dtnbkt,t,bc itveifdt,bc 

cfae'dtkb bmyt,f& 

 

1&2& ghj,ktvbc fhcb lf rdktdbc fvjwfyf 

 

o.fkvjvfhfut,bc cbcntvt,ib o.kbc vjv[vfht,tksf iteath[t,tkb 

epheydtk.jaf vybidytkjdfyobkfl lfvjrblt,ekbf o.kbc ufvovtylb 

cflueht,bc ntmyjkjubehb ghjwtcbc tatmneh htuekbht,fcf lf yjhvfkehb 

aeymwbjybht,bc ityfhxeyt,fpt& 

,eyt,hbdb ~ytlkb` o.kbc [fhbc[bc vfxdtyt,tkb gfhfvtnht,bc ~ufvzdbhdf-

kj,f^ cbvqdhbdt^ athb^ ceyb^ utvj^ fmnbehb htfmwb pH^ Co$byltmcb^ ,fmnthbt,bc 

cfthsj hjltyj,f lf c[d&` v'fahb wdfkt,flj,f okbc ctpjyt,bc vb[tldbs 

~ufycfresht,bs^ ufpfa[ekbc gthbjlib` vrdtshfl fefhtct,c ufovtylbc ntmyj-

kjubehb ghjwtcbc yjhvfkeh vcdktkj,fc lf vjbs[jdc yfut,j,fsf rjvgktmcbc 

b'ekt,bs ~ajhcbht,ek` ht;bvt,pt uflf.dfyfc& tc ufhtvjt,f ytufnbehfl 

fbcf[t,f vjv[vfht,tksf o.kbs epheydtk.jabc yjhvfkeh ghjwtcpt& 

o.kbc [fhbc[bc cnf,bkehb ityfhxeyt,f hsekb lf 'ytkfl vbcfqotdb 

fvjwfyff^ hjvkbc uflfo.dtnf ite'kt,tkbf o.kbc [fhbc[bc vfhsdbc 

cnfnbcnbrehb stjhbbc vtsjlt,bc^ ltcrhbawbekb vjltkt,bc^ uflfo.dt-

nbkt,fsf vbqt,bc stjhbbc ufvj.tyt,bc ufhtit& 

vjwtvekb vbpybc vbcfqotdfl cflbcthnfwbj yfihjvib uflfo.dtnbk bmyf 

itvltub fvjwfyt,b% 

• ghj,ktvbc sfyfvtlhjdt vlujvfhtj,f lf rdktdbc fvjwfyf* 

• o.kbc ufovtylbc ntmyjkjubehb ghjwtcbc jgthfnbek-cflbcgtnxthj 

vfhsdbc ghbywbgt,b* 

• o.kbc ufovtylbc htuekbht,bcf lf [fhbc[bc vfhsdbc ltcrhbawbekb 

nbgbc vjltkt,bc itlutyf m& s,bkbcbc o.fkcfltybc cfvujhbcf lf qhvfqtkbc 

ufvovtylb cflueht,bc vfufkbspt* 
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• ufvovtylb cfluehbc o.kbc ufovtylbc ntmyjkjubehb ghjwtcbc 

jhufybpfwbek-cbcntvehb ufvjrdktdf& 

cflbcthnfwbj yfihjvib lfcvekb ghj,ktvbc uflfzhf lf htfkbpfwbf 

uffev]j,tct,c o.kbc ufvovtyl cflueht,ib vbvlbyfht ntmyjkjubehb ghj-

wtct,bc jgthfnbek-cflbcgtnxthj vfhsdbc uflfo.dtnbkt,t,bc vjvpflt,bcf lf 

vbqt,bc ghjwtcc& fv vbpybs^ ptvjs fqybiyekb ghjwtcufyvfgbhj,t,tkb 

gfhfvtnht,bc itcf,fvbcfl^ itveifdt,ek bmyt,f cfrjynhjkj-cfhtuekfwbj he-

rt,b^ vfhsdbc ltcrhbawbekb ~fqothbsb` vjltkt,b^ hjvtksf fltrdfnehj,f 

itvjovlt,f m& s,bkbcbc o.fkcfltybc cfvujhbc lf qhvfqtkbc ufvovtylb 

yfut,j,t,bc aeymwbjybht,bc vfufkbspt& 
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Tavi 2. wylis gawmendis teqnologiuri procesis 

operatiul-sadispetCero marTvis principebi 

 

2.1. wylis gawmendis teqnologiuri procesis operatiul- 

sadispetCero marTvis SesaZlebloba `aramkafio logikuri  

regulatoris” principis gamoyenebiT 

 

bunebrivi (nedli) wylis damuSavebis teqnologiuri sistemebi struq-

turul-teqnologiur sqemaSi aerTianeben wylis gamwmend nagebobaTa kom-

pleqss, romlis daniSnulebaa sxvadasxva saxis momxmareblisaTvis (mosaxleoba, 

mrewveloba da sxv.) sasmel-sameurneo daniSnulebis wylis miwodeba moqmedi 

standartebis Sesabamisad (`sasmeli wyali” sanitarul-bateorologiuri  

analizis  meTodebi). bunebrivia, wylis gawmendis RonisZiebaTa moculoba da 

xasiaTi SerCeuli unda iqnas mocemuli wyaros (Cvens SemTxvevaSi Jinvalis 

wyalsacavidan gvirabiT transportirebuli wyali) xarisxobrivi maCveneblebis 

SedarebiT im moTxovnilebebTan, romlebic momxmareblebisagan waeyeneba sasmeli 

wylis xarisxs. momxmarebelTa moTxovnileba sasmeli wylis xarisxze 

ganisazRvreba cfmfhsdtkjc cfcvtkb o.kbc cnfylfhnbc Sesabamisad. bunebrivi 

wylebis wylis xarisxi  ganisazRvreba masSi organuli da araorganuli 

xasiaTis warmoSobis nivTierebebis arsebobiT. amasTanave, es nivTierebebi 

wyalSi gvxvdebian sxvadasxva mdgomareobaSi: Sewonili nawilakebis saxiT, 

koloidur da gaxsnil mdgomareobaSi. wylis xarisxze moTxovnileba, romelic 

centralizebuli wyalmomaragebiT ewodeba momxmarebels sasmel-sameurneo miz-

nebisaTvis, reglamentirdeba saxelmwifo standartiT. am SemTxvevaSi Sewonili 

nawilakebis raodenoba gawmendil sasmel-sameurneo daniSnulebis wyalSi ar 

unda aRematebodes 1,5 mg-litrs. wylis xarisxis dadgena xdeba misi fizikur-

qimiuri da bateorologiuri analizebis saSualebiT. am maCveneblebs mie-

kuTvneba wylis gamWvirvaloba (romelic ganisazRvreba wylis simRvrivis ana-

liziT), ferianoba, gemo, suni, temperatura, wylis sixiste, sxvadasxva naer-

Tebis Semcveloba (rkina, azoturi naerTebi, sulfatebi da qloridebi, fTori 
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da sxv.), gaxsnili nivTierebebis Semcveloba  (mSrali naSTi) wylis aqtiuri 

reaqcia PH, wylis baqteorologiuri dabinZurebis maCveneblebi da sxv. 

zogadad cnobilia, rom umniSvnelovaneswilad, saqarTvelos mdinaris 

wylebi Cveulebriv xasiaTdebian Sewonili nawilakebis mniSvnelovani 

raodenobiT (simRvriviT), organikis uqonlobiT, marilebis mcire Semcve-

lobiT, SedarebiT mcire sixistiT, SedarebiT maRali mJavianobiTa da 

baqteriebis mniSvnelovani odenobiT. 

mdinaris Camonadenis sezonuri cvalebadoba ganapirobebs wylis xaris-

xis maCveneblebis “mZafr” cvlilebebs  (rac gansakuTrebiT vlindeba gazaf-

xulis wyaldidobis periodebSi). am periodSi gansakuTrebiT rTuldeba 

wylis damamuSavebeli sadgurebis muSaoba - teqnologiuri gawmendis proce-

sebi moiTxoven gamwmendi nagebobebisagan muSaobis maRal intensiur pirobebs 

da forsirebul reJimebs. am pirobebSi uaresdeba momxmarebelTa normaluri 

wyliT uzrunvelyofa, irRveva momxmareblebsa da wylis mowodebis 

sistemebs Soris muSaobis arsebuli normaluri ritmi. gansakuTrebiT 

wyaldidobis periodebSi (gamwmendi nagebobebis muSaobis mZime pirobebis 

gamo) xdeba wylis miwodebis iZulebiT Semcireba da a.S. garda aRniSnuli 

garemoebebisa, wylis gamwmendi sadgurebis muSaobis pirobebze mniSvnelovan 

gavlenas axdens wylis moxmarebis damyarebuli reJimebis cvalebadoba, 

romelic xasiaTdeba cvalebadobis arastacionaruli bunebiT. 

aRniSnul garemoebaTa arsebobis gamo (wylis gawmendis teqnologiur 

procesze garegani da Sinagani procesganmapirobebeli faqtorebis cvale-

badobis arastacionaruli xasiaTis gamo) wylis damamuSavebeli sadgurebis 

gawmendis teqnologiuri procesebis amocana zogadad SeiZleba miekuTvnos 

Znelad formalizebad sainJinro amocanaTa klass (wminda maTematikuri 

TvalsazrisiT). amas emateba agreTve operatiuli personalis mier 

miRebuli gadawyvetilebebis #,eyljdfyb@ xasiaTi (subieqturi cdomilebis 

daSvebis gamo). TviT bundovnebiT xasiaTdeba agreTve damyarebuli realuri 

situaciuri mdgomareobac, romelic unda daedos safuZvlad mimdinare 

gadawyvetilebebis miRebas da a.S. 
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saerTo saxiT sakvlev amocanaSi gadawyvetilebaTa miRebis momzadeba da 

miReba daiyvaneba ganzogadebuli problemuri situaciuri informaciis 

(mdgomareobis scenari) Ziebas, gamokvlevas, klasifikaciasa da sinTezis 

operaciebze. gadawyvetilebaTa miRebis procedura mocemul SemTxvevaSi 

pirobiTad SeiZleba aRweril iqnas Semdegi operaciebis saxiT: cfrdktdb 

ghjwtcufyvfgbhj,t,tkb gfhfvtnht,bc vb[tldbs etalonuri vfxdtyt,kt,bc 

winaswari Camoyalibeba; cfrdktdb ghjwtcufyvfgbhj,t,tkb gfhfvtnht,bc itlf-

ht,f rig etaloneh vfxdtyt,kt,sfy da maT Soris gansxvavebis [fhbc[j,hbdb 

Sefaseba vjltkt,bc lf[vfht,bs; modeluri saxeebis koreqcia; maTi gaazreba 

miRweul SedegebTan; etalonuri vjyfwtvt,bc SerCeva da misi Semowmeba 

gadawyvetilebaTa miRebiT. es operaciebi pjuflfl SeiZleba gaerTiandes or 

jgufad: mimdinare da etalonuri saxeebis modelebis Sedareba da maTi 

gardaqmnebi. 

gadawyvetis gansakuTrebuli logikuri sirTuliT gamoirCevian ganu-

sazRvrelobis sferoSi formirebadi saprognozo amocanebi, romelTac 

SeiZleba miekuTvnos wylis damuSavebis teqnologiuri procesic. 

cnobilia, rom informaciis damuSavebis procesebi damyarebulia agreT-

ve flfvbfybc vjqdfotj,bc vf[fcbfst,tk sxvadasxva fsiqologiur meqanizmze. 

maT Soris gadawyvetilebis informaciuli momzadeba dakavSirebulia TviT 

informaciuli meqanizmebis funqcionirebasa (diskretuli xelsawyoebidan 

informaciis aRqma) da informaciul-evristikul Ziebaze (pirveladi 

informaciis miRebis dros). Tavad ZiebiTi programebi lf ghjwtct,b rb 

emyarebian aRqmadi informaciis struqturul analizs. 

amrigad, operatiul-cflbcgtnxthj saqmianobis daxasiaTeba inJinrul-

fsiqologiuri koncefciebis analizis gamoyenebiT saSualebas mogvcems Sejame-

bul iqnas xarisxobrivi da raodenobrivi midgomebi da adamianis moRvaweobis 

ZiriTadi maxasiaTeblebi aisaxos marTvis avtomatizebul sistemebSi. 

rogorc zemoT aRvniSneT, o.kbc ufovtylbc cfrdktd ntmyjkjubeh pro-

cess axasiaTebs ufhrdtekb sirTule, amitom amis gaTvaliswinebiT, SemoTava-

zebuli midgomis Tanaxmad, modelirebas eylf lftmdtvlt,fhjc ara TviT 
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Sesaswavli fizikuri teqnologiuri procesi, rogorc aseTi, aramed ope-

ratoris qceviTi da kognitiuri Taviseburebebi, romelsac is amJRavnebs da 

aviTarebs TviT marTviTi procesebis msvlelobis dros. ra Tqma unda, aq Cven 

vgulisxmobT procesebis marTvaSi maRalkvalificiuri operatoris evris-

tikuli gamocdilebis modelirebas. MmarTvis `aramkafio~ saxis es modeli 

SeiZleba warmatebiT realizebul iqnas `aramkafio logikur regulatorze”^ 

hjvkbc gamoyenebac mizanSewonilia iseTi rTuli fizikuri procesebis 

dasaxasiaTeblad, romlebSic aRweris zusti maTematikuri modelebis 

ganviTareba SeuZlebelia. “aramkafio logikuri  regulatoris” struqtura 

mocemulia 1-l nax-ze: 

 

 

nax. 1. aramkafio kjubrehb htuekfnjhb 

fqcfybiyfdbf^ hjv 1-k nax-ze mocemuli regulatori muSaobs ukukavSiris 

principze tradiciuli regulatorebis analogiurad: pirveli etapi 

iTvaliswinebs gadaxrebis miRebas; meore etapi - miRebuli gadaxrebis 

gardaqmnas `aramkafio" saxiT; mesame etapi _ mniSvnelobebis Sefasebas 

gadawyvetilebaTa miRebis mizniT (winaswar damuSavebuli kompoziciuri 

daskvnebis wesebis gamoyenebiT); Bbolo etapze gamoiTvleba determinirebuli 

gamosasvleli marTviTi zemoqmedeba. pjuflfl itdybiyfds^ hjv `aramkafio 

logikuri regulatoris" gamoyeneba teqnologiuri procesebis marTvaSi 

procesganma-

pirobebeli 

faqtorebis 

gadaxrebis  

gamoTvla 

gardaq-

mna ara-

mkafio 

formiT

aramka-

fio we-

sebiT 

Sefaseba 

determinire-

buli marTviTi 

zemoqmedebis 

gamoTvla 

wylis 

gawmendis 

teqnologi-

uri procesi
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mniSvnelovnad afarToebs “adamiani-manqana” sistemis moqmedebis sferos 

`aramkafio" saxis algoriTmebis realizaciis safuZvelze. 

Cven mier agebuli operatiuli marTvis sistema imuSavebs `aramkafio 

logikuri regulatoris" principze, romlis mixedviT Cven mier realize-

buli iqneba m& s,bkbcbc o.fkcfltybc qhvfqtkbcf lf cfvujhbc ufvovtylb 

cflueht,bc vjyfwtvt,bc vb[tldbs itlutybkb #fhfvrfaj@ cf[bc deskrifciuli  

tipis modelebi. `aramkafio kjubrehb htuekfnjhbc@ ghbywbgbc ufvj.tyt,bs 

vfhsdbc uflfo.dtnbkt,fsf vbqt,bc ,kjr-cmtvf vjwtvekbf vt-2 yf[-pt 

 

 

  

 

 

 

 

 

 

nax. 2. #fhfvrfabj kjubrehb htuekfnjhbc@ ghbywbgbc ufvj.tyt,bs  vfhsdbc 
uflfo.dtnbkt,fsf vbqt,bc ,kjr-cmtvf 

am blokebs Soris umTavresad CaiTvleba gadawyvetilebaTa miRebis 

bloki. mdgomareobis Sefasebis blokiT analizdeba operator-dispetCe-

risagan Semosuli informacia, romelic asaxavs teqnologiur procesSi 

damyarebuli situaciuri vlujvfhtj,bc formalur aRweras. am blokSi 

semantikis Sefasebis mizniT SeiZleba gamoyenebul iqnas e.w. lingvistikuri 

cvladebi. AarsSi eqspertuli informaciis aseTi saxe atarebs gansakuT-

rebul formas, romlis safuZvelze warmoebs `aramkafio" kategoriis seman-

tikuri identifikacia. amrigad, itltufl warmoebs mimdinare informaciis 

formalizebuli aRwera da marTviTi gadawyvetilebebis miReba marTviTi 

zemoqmedebis gacemis mizniT. 

GgadawyvetilebaTa miRebis bloki 

Mmdgomareobis Sefasebis bloki marTviTi zemoqmedebis gacemis 

bloki 

operator-dispetCeri 

MmarTvis obieqti (teqnologiuri procesi) 
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2.2. wylis gawmendis teqnologiuri procesis  

maxasiaTebeli parametrebis statistikuri marTvis principebi 

 

wylis gawmendis teqnologiuri procesis maxasiaTebeli parametrebi-

saTvis statistikuri marTvis funqciis etapobriv-principuli ganTavseba 

mocemulia me-3 nax-ze: 

 nax. 3. wylis gawmendis  teqnologiuri procesis maxasiaTebeli 

parametrebis statistikuri marTvis principebi 

xdtyc vbth itlutybkb wylis gawmendis teqnologiuri procesis 

operatiuli marTvis saerTo principi mocemulia me-4 nax-ze: 

xdty vbth vbuyt,ekbf statistikuri marTvis Teoriis principebis 

gamoyenebbc itcf'kt,kj,f wylis gawmendis teqnologiuri procesis 

maxasiaTebeli parametrebis marTvaSi^ hjvtkbw ghjwtcufyvfgbhj,t,tkb 

misaRwevi 
nominali 

nominali 

gazomva 

marTva 
nominalur 
pirobebSi 

   moicavs wylis gawmendis teqnologiuri 
procesis maxasiaTebeli parametrebis gazomvas 
(gamWvirvaloba, narCeni qloridis sidide, 
Jangvadoba, baqteriebis saerTo raodenoba da sxv.); 

A aRniSnuli parametrebisaTvis cvalebadobis saz-
Rvrebis dadgenas, romelic Seesabameba wylis 
gawmendis teqnologiuri procesis normalur 
funqcionirebas; 

A aRniSnuli parametrebisaTvis (nominalebis) 
misaRwevi donis  dadgenas; 

wylis gawmendis  teqnologiuri procesis maxasi-
aTebeli parametrebis marTva damyarebuli 
problemuri situaciebis Sesabamisad (marTvis 
procesSi stabiluri mdgomareobis SenarCuneba 
dadgenil nominalebis pirobebSi da Sesabamisad 
gamovlena im momentebisa, rodesac procesi 
gamodis am nominalebisagan arasasurveli 
gadaxrebis SemTxvevaSi). 
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afmnjht,bcsdbc gulisxmobs msoflioSi sayovelTaod miRebuli 

sakontrolo-saregulacio rukebis agebas didi britaneTis standartebis 

mixedviT [114]. 

                      

 

 

 

 

 

 

 

 

nax. 4. wylis gawmendis  teqnologiuri  

procesis jgthfnbekb marTvis cfthsj principekb cmtvf 

aqve unda aRiniSnos, rom aRniSnuli standartebis gamoyeneba saSua-

lebas iZleva gadawydes operatiul-cflbcgtnxthj marTvis mxolod kon-

kretuli sakiTxebi, kerZod: garkveuli statistikuri saimedoobiT agebul 

iqnas gansaxilveli teqnologiuri parametrebis cvlilebaTa areebis 

Sesabamisi sazRvrebi; ganisazRvros gansaxilvel parametrebSi mocemuli 

realizaciebis Sesabamisad eqstremalur mniSvnelobaTa Soris sxvaobebi; 

ganisazRvros nominaluri reJimi da misaRwevi nominalis done; daigegmos 

parametris cvlilebis SesaZlo tendencia. 

 

Sesasvleli, 

nedli wyali 

(cvladi xarisxiT) 

wylis gawmendis 

teqnologiuri 

procesi 

Ggamosasvleli, 

Ggawmendili wyali 

(cvladi xarisxiT) 
 

operatiul-teqnikuri personali  

(personalis moqmedebaTa Sedegad 

warmoqmnili variaciebi) 
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2.3. sakontrolo-saregulacio rukebis ageba m& s,bkbcbc  

o.fkcfltybc samgoris gamwmendi sadguris magaliTze 

 

sakontrolo rukebis agebis meTodologia jer kidev 1924 wels iqna 

damuSavebuli amerikeli mecnieris u. Suhartis mier. Uu. Suhartis mixedviT 

sakontrolo rukebis daniSnuleba ganisazRvreboda Semdegi SinaarsiT [114]:  

1) ganisazRvros procesis nominalis moTxovnilebis done, romlis 

miRwevasac unda cdilobdes sawarmos personali; 

2) gamoiyeneba rogorc  damxmare saSualeba am nominalis misaRwevad; 

3) unda warmoadgendes nominalisa da gadaxris Sesabamisobis 

gansazRvris safuZvels. 

amrigad, u. Suhartis mixedviT [114], sakontrolo rukebis agebis princi-

pebi moicavs rig Sualedur gaangariSebebs parametrTa mocemuli statistiku-

ri realizaciebis ASesabamisad, romlebic dakavSirebulia teqnologiuri pro-

cesebis maxasiaTebeli parametrebis operatiul kontrolsa da marTvasTan. pj-

uflfl^ cfrjynhjkj hert,b fbut,f ghjwtcufyvfgbhj,t,tkb gfhfvtnht,bc cfief-

kjcf lf uf,ytdbcfsdbc ~uf,ytdf fhbc ufyc[dfdt,flj,f gfhfvtnhbc lfrdbhdt,ek 

vfmcbvevcf lf vbybvevc ijhbc`^ ufvfahs[bkt,tkb cfpqdht,bcf lf cfhtuekfwbj 

cfpqdht,bc vb[tldbs&KkerZod, gamafrTxilebeli sazRvrebi udris mocemuli 

maxasiaTebeli parametris saSualo sidides 1,96 ,0 nσ± × ÷ , xolo sare-

gulacio sazRvrebi ki toli iqneba imave parametris saSualos 

3,09 0 nσ± × ÷ . aRniSnul gamosaxulebebSi 0σ −  parametris saSualo 

kvadratuli gadaxraa, n  - amonakrebis hfjltyj,f^ 1^96 lf 3^09 vbesbst,c 

gfhfvtnhbc fqt,fc 95 lf 99)-bfyb cnfnbcnbrehb cfhoveyjt,bs& 

didi britaneTis standartis Sesabamisad, sakontrolo rukebi igeba 

procesis maxasiaTebeli parametris saSualosa da agreTve, realizaciaSi 

dakvirvebul maqsimalur da minimalur mniSvnelobaTa sxvaobis sidideTa 

~uf,ytdt,bc` mixedviT. didi britaneTis standartSi rogorc gamafrTxilebe-

li, aseve saregulacio sazRvrebis sidideebi aiReba u. Suhartis sakontro-

lo rukebis sazRvrebis analogiurad imave sidideebSi. am SemTxvevaSi para-
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metri 0
W
dn

σ = , sadac  W - realizaciis maqsimalursa da minimalur mniS-

vnelobebs Soris sxvaobebis (uf,ytdt,bc` saSualo sidide da igi gamoiTv-

leba formuliT: ;
...21

n
WWW

W n+++
=  0d  - mniSvnelobebi aiReba [114]-

is me-6 cxrilis Sesabamisad. praqtikaSi moxerxebulia rogorc gamafrTxi-

lebeli, aseve saregulacio sazRvrebis ageba mocemuli _ parametris sa-

Sualo mniSvnelobisaTvis parametrisa da [114]-is me-4 cxrilis daxmarebiT. 

amrigad, gamafrTxilebeli sazRvrebi saSualosaTvis SeiZleba, gamoi-

Tvalos formulebiT: 

 
⎥
⎥
⎦

⎤

×−=

×+=

'X

'X

025,0

025,0

AW

AW

cfpqdfhb tkbt,ufvfahs[bk mdtlf

cfpqdfhb tkbt,ufvfahs[bk ptlf
  (2.1) 

saregulacio sazRvrebi saSualosaTvis aigeba imave [114]-is me-4 

cxrilis daxmarebiT Semdegi formuliT: 

 
⎥
⎥
⎦

⎤

×−=

×+=

'X

'X

001,0

001,0

AW

AW

cfpqdfhb jcfhtuekfwb mdtlf

cfpqdfhb jcfhtuekfwb ptlf
  (2.2) 

moyvanil formulebSi mamravlebi 025,0
IA   da 001,0

IA  aiReba [114]-s me-4 

cxrilis Sesabamisad^ lfidt,ekb cnfnbcnbrehb cfhoveyjj,bc itcf,fvbcfl 

~fvbc itcf[t, ufyvfhnt,f vj.dfybkbf mdtvjs`& 

didi britaneTis standartis Sesabamisad, damatebiT SeiZleba agebul 

iqnas agreTve zeda gamafrTxilebeli da zeda saregulacio sazRvrebi 

mocemul realizaciaSi dakvirvebul maqsimalur da minimalur mniSvne-

lobaTa sxvaobis gabnevis sidideTa mixedviT. amisaTvis W -s mniSvnelobebi 

gamoiyeneba iseve, rogorc wina SemTxvevaSi. KkerZod, zeda gamafrTxilebeli 

sazRvris agebisaTvis vsargeblobT formulebiT: 

 
0,025

0,015

'

= '

W D

W D

⎤= ×
⎥

× ⎥⎦

ptlf ufvfahs[bkt,tkb cfpqdfhb

mdtlf ufvfahs[bkt,tkb cfpqdfhb
  (2.3) 

sadac mamravlebi ID 025,0  da ID 001.0  aiReba [114]-is me-5 cxrilis mixedviT. 
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fqcfybiyfdbf^ hjv realizaciis dakvirvebul maqsimalur da minimalur 

mniSvnelobaTa sxvaobis ~uf,ytdbc` sidideebisaTvis (W ) ageben mxolod zeda 

gamafrTxilebel da zeda saregulacio sazRvrebs. 

saWirod migvaCnia zogadad ganvmartoT didi britaneTis standartis 

mixedviT aRebuli sazRvrebis arsi [114]; gamafrTxilebeli sazRvrebi dgeba 

im statistikuri mosazrebiT, rom ghjwtcbc vcdktkj,fib SemTxveviT 

aRebuli 40 wertilidan mxolod erTi moxvdeba cfrjynhjkj herbc aRniS-

nuli sazRvrebis gareT. am SemTxvevaSi statistikuri sarwmunooba ganisaz-

Rvreba albaTobiT 1/40=0.025; xolo saregulacio sazRvrebi ki dgeba im 

statistikuri mosazrebiT, rom ghjwtcbc vcdktkj,bcfc SemTxveviT aRebuli 

1000 wertilidan mxolod erTi moxvdeba aRniSnuli sazRvrebis gareT, Ee.i. 

am SemTxvevaSi statistikuri sarwmunooba Sefasdeba sididiT 1/1000=0.001. 

zemoT moyvanili meTodikis mixedviT, q. Tbilisis o.fkcfltybc 

samgoris gamwmendi sadgurisaTvis Sedgenil iqna sakontrolo rukebi wylis 

xarisxis maxasiaTebeli parametrebisaTvis (gamWvirvaloba, qloris doza, 

Jangvadoba, baqteriebis saerTo raodenoba da sxv.). sakontrolo rukebi 

agebul iqna aRniSnuli parametrebis mixedviT Sedgenili retrospeqtuli 

saSualo statistikuri monacemebis mixedviT. amisaTvis TiToeuli 

parametrisaTvis winaswar formirebul iqna amonakrebTa sawyisi 

realizaciebi (cxr. 1). magaliTad: 1-li amonakrebisaTvis (1.IV-2.IV ricxvis 

Sesabamisad) gamWvirvalobis maCveneblis saSualo sidide  miRebulia 

rogorc rva sawyis monacemTa saSualo ariTmetikuli: 

 ,75.298/)3030283030303030( =+++++++=gamW.
IX    (2.4) 

xolo am periodisaTvis Sesabamisi amonakrebis eqstremalur (maqsimalur da 

minimalur) monacemTa Soris sxvaoba .IW X X= − =gamW. gamW. gamW.
maqs. min  30 28 2= − = . 

amrigad, aigeba amonakrebTa monacemebi TiToeuli parametrisaTvis (gamWvir-

valoba, narCeni qloris doza Jangvadoba, baqteriebis saerTo raodenoba da 

sxv.), romelTa raodenoba Seadgens 31 vfxdtyt,tkc.  

1-li cxrilis amonakrebTa 31 monacemis safuZvelze TiToeuli paramet-

risaTvis cal-calke igeba sakontrolo rukebis TvalsaCino diagramebi ro-

gorc gansaxilveli parametrebis saSualosaTvis (zemoT formulebSi X -iT 

aRvniSneT zogadad saSualos mniSvneloba, xolo individualur SemTxvevebSi 
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is iRebs parametris Sesabamis aRniSvnas, magaliTad, gamWvirvalobisaTvis mi-

viReT aRniSvna gamW.X  da a.S). sakontrolo rukebis  TvalsaCino diagramebi 

mocemulia 5 a), b), g); 6 a), b); 7 a), b), g); 8 a), b); naxazebze. rogorc 

parametrTa saSualoebis, aseve eqstremalur mniSvnelobaTa  sxvaobebisaTvis 

wertil-wyvetilovani xaziT datanilia  maTi mniSvnelobebis saSualo sidide-

ebi (nominalebi). MmagaliTad: gamWvirvalobis saSualo amonakrebTa realizaci-

isaTvis (nax. 5.b) miviRebT ,14.3331/)40...3075,29(. =+++=gamW.

nomX  xolo 

eqstremalur mniSvnelobaTa sxvaobebis saSualo ariTmetikuli imave paramet-

risaTvis gveqneba: 29.831/)15...10002(. =+++++=gamW.

nomW  (nax. 5. g). 

sakontrolo rukebis TvalsaCino diagramebze wyvetili xazebiT daita-

neba saregulacio sazRvrebis Sesabamisi doneebi, xolo sruli xaziT ki _ 

gamafrTxilebeli sazRvrebis Sesabamisi doneebi. magaliTad, parametris 

gamWvirvalobisaTvis gamafrTxilebeli sazRvrebi gamoiTvleba  formulebiT 

(ix. nax. 5. b.):  

 . .

. .

. . . . ;

. . . . .

I

I
n o m

X X W A

X X W A

⎤= + × = + × =
⎥
⎥= − × = − × = ⎦

g amW .g amaf r .z ed a gamW .
no m 0 025

g amW .g amaf r .qved a g amW .
0 02 5

3 3 14 8 2 9 0 2 44 35 16

33 14 8 2 9 0 2 44 3 1 11

       (2.5) 

amonakrebis eqstremalur mniSvnelobaTa sxvaobis realizaciisaTvis ki, 

gamafrTxilebeli sazRvris done Sefasdeba mniSvnelobiT 

43.1329.862.1025.0 =×=×WD I
 (ix. nax. 5 g). 

 ,025.0
IA  ID 025.0   mamravlebis cxriluri mniSvnelobebi aRebulia Sesaba-

misi cxrilebidan ([114]-is danarTi 2-dan  244.0025.0 =IA  da danarTi 3-dan 

62.1025.0 =ID ), rodesac amonakrebis moculoba n=8;        

samgoris gamwmendi sadguris wylis gawmendis xarisxobrivi maCveneblebi-

saTvis gamafrTxilebeli da saregulacio sazRvrebis gaangariSebis Sedegebi ze-

moT mocemuli meTodikis sesabamisad asaxulia cxrilSi 2-Si, romelTa mixe-

dviTac Sesabamis diagramebze datanilia sazRvrebi zemoT moyvanili wesebiT. 

samgoris wyalsadenis wylis gawmendis teqnologiuri procesis 

maxasiaTebeli parametrebisaTvis sakontrolo rukebiT dadgenili sazRvris 

doneebi mocemulia cxrilSi 3-Si. analizidan Cans rom didi britaneTis 

standartiT agebuli doneebi eTanadebian arsebuli standartis moTxovnas. 
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amrigad, zemoT Sedgenili sakontrolo rukebi saSualebas iZlevian 

wylis gawmendis teqnologiur procesSi Sefasebul iqnas is garemoeba Tu 

ramdenad stabiluri rCeba mocemuli parametrebi ama Tu im droiT 

monakveTSi (dinamikaSi). garda amisa, aRniSnuli rukebiT SesaZlebelia 

ganisazRvros parametrebis cvalebadobis nominalebis moTxovnili doneebi 

(ix. cxr. 3), romlis miRwevasac unda cdilobdes operatiul-inJiner-

teqnikuri personali realuri marTvis procesSi. 

garda aRniSnulisa, Sedgenili sakontrolo rukebi gamoiyeneba rogorc 

maCvenebeli gansxvavebisa (gadaxrisa) nominalsa da faqtiur mniSvnelobebs 

Soris gawmendis damyarebul procesSi. 

im konkretul SemTxvevebSi, rodesac wylis gawmendis teqnologiuri pro-

cesis xarisxis maxasiaTebeli parametrebidan romelime gaarRvevs sakontrolo 

rukebis gamafrTxilebel sazRvrebs (rom aRaraferi vTqvaT saregulacio saz-

Rvrebis garRvevaze), maSin saWiro xdeba “SemCneuli” parametris nominalurobis 

sazRvrebSi dabruneba. am SemTxvevaSi gadaxris sidide iangariSeba martivi 

gamosaxulebiT: ,XXX Δ=−faqt.  sadac ΔΧ  koreqciis siRrmea. 

QqvemoT mogvyavs praqtikuli RonisZiebebis is nusxa, romelsac mimar-

Tavs samgoris gamwmendi sadguris operatiul-teqnikuri personali e.w. 

“SemCneuli” parametrebis koreqciisaTvis: 

1. naklebi gamWvirvalobis SemTxvevaSi operatiulad unda Sedardes 

Tbilisis zRvis da Jinvalis wyalsacavis wylebis gamWvirvaloba. upirate-

soba unda mieniWos gamWvirvalobis maRalmaCveneblian nedl wyals, romelic 

saTanadod aumjobesebs moqmedi filtrebis saeqspluatacio pirobebs da 

amcirebs sawarmoo xarjebs. 

1. qloris da reagentis doza damokidebulia sawyisi wylis xarisxze. 

qimiuri analizis safuZvelze (standartis moTxovniT, ix. cxr. 3) xdeba 

qloris da reagentis saWiro koreqtireba. 

2. Jangvadobis cvlilebis drosac xdeba qloris da reagentis dozis 

regulireba.  

zafxulis periodSi Tbilisis zRvidan sawyisi wylis aReba xdeba 

mcire intensivobiT (baqteriebis saerTo raodenobisa da wylis bunebrivi 

temperaturis SedarebiTi gauaresebis gamo). 
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Tavi 3. wylis gawmendis teqnologiuri procesis 

maxasiaTebeli parametrebis kontrolis, 

regulirebis da xarisxis marTvis statistikuri 

modelebis SedgenaQq. Tbilisis wyalsadenis 

samgoris da RrmaRelis gamwmendi  

sadgurebis magaliTze 

 

3.1. xarisxis marTvis statistikuri modelebis daniSnuleba wylis 

gawmendis teqnologiuri procesis maxasiaTebeli parametrebis  

subieqtur-kriteriul SefasebaSi 

      

rogorc wina paragrafSi aRvniSneT, sakontrolo rukebis gamoyeneba 

TvalsaCino diagramebis saxiT saSualebas iZleva wylis gawmendis teqno-

logiur procesis msvlelobaSi (da ara marto msvlelobaSi) gaanalizdes 

da daisaxos procesis maxasiaTebeli parametrebis saTanado cvlilebebi 

moTxovnili nominalebis Sesabamisad. es operatiul-teqnikur personals 

saSualebas aZlevs vbvlbyfht cflbcgtnxthj vfhsdbc gbhj,t,ib SeinarCunos  

o.kbc ufovtylbc teqnologiuri procesis stabiluroba da moaxdinos misi 

saTanado koreqcia nominaluri reJimebis Sesabamisad. 

Mmagram, aqve unda aRiniSnos, rom miuxedavad sakontrolo-saregulacio 

rukebis gamoyenebis dadebiTi mxareebisa, isini srulad ver akmayofileben 

operatiul-teqnikuri personalis moTxovnebs teqnologiuri procesis maxasi-

aTebeli parametrebis marTvis gadawyvetilebaTa SemuSavebaSi. aq gasaTvalis-

winebelia is garemoebac, rom teqnologiuri procesis maxasiaTebeli para-

metrebi, garda operatiuli Sefasebebisa, saWiroeben agreTve maTi cvlilebebis 

tendenciebis winaswar Wvretas (prognozirebas) rogorc TiToeuli para-

metris, aseve maTi kompleqsuri cvalebadobis SemTxvevaSi. aRniSnuli sakiTxis 

ganviTareba vj.dfybkbf cflbcthnfwbj yfihjvbc itcf,fvbc mdtsfdt,ib& 

Aamrigad, SeiZleba iTqvas, rom subieqtur-xarisxobriv kriteriul Sefa-

sebaTa modelebis Sedgena sakontrolo-saregulacio rukebTan erTad teq-
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nologiuri procesis maxasiaTebeli parametrebisaTvis warmoadgens mZlavr 

bycnhevtynek saSualebas operatiul-teqnikuri personalis winaSe dasmuli 

`aramkafio" saxis mravalparametriani marTvis sadispetCero amocanis tatm-

nehb gadawyvetis mizniT. 

 

3.2. subieqtur-xarisxobriv kriteriul SefasebaTa  

xarisxis marTvis statistikuri modelebis Sedgenis meTodologia 

 

xarisxobriv-kriterialur SefasebaTa modelebis Sedgenis aucileb-

loba ganpirobebulia mimdinare teqnologiuri procesis maxasiaTebeli 

parametrebis mixedviT lfv.fht,ekb thsbfyb mdgomareobis marTvis tatmneh 

gadawyvetilebaTa SerCevis mizniT. efeqtur marTvaSi igulisxmeba iseTi 

reJimebis Sedgena, romelTa pirobebSic TiToeuli parametris cvalebadobis 

siRrme raime moTxovnili statistikuri saimedoobiT moqceuli iqneba 

sakontrolo rukebis mafrTxilebel areSi. TiToeuli parametrisaTvis 

aseTi cvalebadobis siRrmes vsazRvravT sakontrolo rukebis  mixedviT, 

romlebic wina qveTavSi iyo ganxiluli. vfhsdbc dasaSvebi aris siRrme, am 

SemTxvevaSi, eylf ittcf,fvt,jltc ghjwtcufyvfgbhj,t,tkb afmnjhbc 

~gfhfvtnhbc` cvalebadobis nominals (etalons), romlis miRwevasac eylf 

cdilobdes jgthfnbek-cflbcgtnxthj gthcjyfkb realuri marTvis 

procesSi. 

 cxadia, efeqtur gadawyvetilebaTa moTxovnili done teqnologiuri 

procesis TiToeuli parametrisaTvis unda SemoisazRvrebodes misi maxasia-

Tebeli nominaluri sididiT, magram praqtikaSi nominaluri doneebis cal-

saxad uzrunvelyofa SeuZlebelia maTze mravalricxovani ufhtufyb lf 

ibyfufyb faqtorebis zegavlenis gamo. amitom, rogorc zemoTac fqbybiyf^ 

tatmneh gadawyvetilebaTa siRrmeebad TiToeuli ghjwtcufyvfgbhj,t,tkb 

parametrisaTvis Sesabamisad itb'kt,f fqt,ek bmyfc mafrTxilebeli 

sazRvrebis areebi sakontrolo rukebis mixedviT. 

amrigad, kriterialur-subieqtur SefasebaTa deskrifciuli (aRweriTi) 

modelebi Sedgenil unda iqnas nominaluri aris gamafrTxilebeli saz-
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Rvrebis Sesabamisad im mosazrebiT, rom TiToeuli parametris nominali un-

da warmoadgendes miznis miRwevis maqsimums anu erTians, xolo TviTon 

gamafrTxilebeli aris sazRvriTi wertili ki am SemTxvevaSi unda asaxav-

des parametris cvalebadobis arasasurvel faqts  anu nuls. aseTi saxis 

fsiqofizikuri xasiaTis subieqturi midgomebic ufvj.tyt,f gadawyvetilebaTa 

miRebis procesis ganviTarebaSi cfiefkt,fc mogvcems itlutybk bmyfc vfhsdbc 

modelebi [1]. 

modelebis SedgenaSi gaTvaliswinebuli unda iqnas “miznis miRwevis" 

funqciis - P  cvalebadobis xarisxobrivi gradaciebi 0 1Pi≤ ≤  farglebSi.  

rogorc zemoT aRvniSneT, tnfkjyehb procesis integraluri xarisxobrivi 

maxasiaTebeli ver aRwevs 1-s, radgan procesis msvlelobaze moqmedebs 

rogorc obieqturi (teqnologiuri procesis cvlilebebi), aseve subieq-

turi saxis faqtorebi (gamowveuli operatiul-teqnikuri personalis 

saqmianobfib itwljvt,bc lfidt,bs gadawyvetilebaTa miRebis SerCevisas). 

arsebul procesSi, ghjwtcufyvfgbhj,t,tkb parametrebis Sesafaseblad, 

rekomendebulia ufvj.tyt,ek bmyfc subieqtur-rhbnthbekb Sefasebis 

haringtonis skala [1]: 

# parametris subieqtur-

rhbnthbekb Sefasebis 

vfxdtyt,tkb 

xarisxobrivi Sefasebis intervalebi 

( iP -cvalebadobis diapazonSi) 

1 Zalian cudi 0,00…0,20 

2 cudi 0,20…0,37 

3 damakmayofilebeli 0,37…0,63 

4 kargi 0,63…0,80 

5 Zalian kargi 0,80…1,00 

subieqtur-xarisxobrivi Sefasebebis ofhvjlutybkb kriterialuri 

cxrilis daxmarebiT SesaZlebeli xdeba teqnologiuri procesis 
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maxasiaTebeli parametrebis situaciur mdgomareobaTa cvalebadobis Sefaseba 

parametrebis rogorc calkeuli, aseve erTdrouli (kompleqsuri) 

cvalebadobis pirobebSi. warmodgenili cxrili, Tavis mxriv, saSualebas 

iZleva lf[fcbfsltc vbvlbyfht teqnologiuri procesis erTiani efeqturi 

reJimi sxvadasxva situaciur mdgomareobaTa mixedviT. aRniSnuli sakiTxis 

warmatebiT gadawyveta, cxadia, SeuZlebeli iqneba mxolod operatiul-

teqnikuri personalis gamocdilebasa da intuiciaze  dayrdnobiT. 

“miznis miRwevis" funqciis aproqsimaciis saSualebad SeiZleba gamoye-

nebul iqnas ormagi eqsponencialuri saxis vfstvfnbrehb damokidebulebebi 

[1], hjvkt,cfw tmyt,fs itvltub cf[t% 

 [ ].)exp(exp 0 iiI XbbP −−−= .  (3.1) 

am damokidebulebis gardaqmna SeiZleba Semdegi saxiT: 0 i ib b X+ =  

(1/ ).iInIn P  am gamosaxulebaSi 0b  da ib  regresiis koeficientebia, romelTa 

gamosaTvlelad “miznis miRwevis funqciaSi” ce,btmnehfl SeirCeven 

ghjwtcufyvfgbhj,t,tkb gfhfvtnhbc [fhbc[j,hbdb vlujvfhtj,bc jh erblehtc 

vfxdtyt,tkc _ welc lf rfhuc _ ),( 2iiI XX , romelTac mimdevrobiT Casvamen 

sistemis Sesabamis gantolebebSi: 

 
0 1

0 2 2

ln ln(1/ )
ln ln(1/ )

i i ii

i i i

b b X P
b b X P
+ = − ⎫

⎬+ = − ⎭
.  (3.2) 

rogorc wesi, 1iX  da 2iX  mniSvnelobebis SesarCevad iReben miniX -isa 

da maxiX -is sidideebs da maT subieqturad Seusabameben 2.01 =iP  (para-

metris cudi mdgomareoba) da 2 0.8iP =  (parametris kargi mdgomareoba) 

mniSvnelobebs. fv vjltkbc fut,bcfc lfbidt,f^ hjv fqt,ek bmyfc% 0.8iP =  _ 

nominaluri donis Sesabamisi sidide (kargi xarisxobrivi Sefaseba) da 

2.0=iP  (cudi xarisxobrivi Sefaseba), cfrjynhjkj hert,bc gamafrTxi-

lebeli areebis Sesabamisad [1]. 

unda aRiniSnos, rom aq warmodgenili modelebis Sedgenis meTodo-

logia “miznis miRwevis" funqciebis saxiT, SeiZleba gavrceldes nebismieri 

saxis ghjwtcufyvfgbhj,t,tkb parametrebis dasaxasiaTebladac, miuxedavad 

imisa, isini erTmaneTis mimarT atareben cvalebadobis ukuxasiaTs, Tu ara. 
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amis Semdeg “miznis miRwevis" funqciebis mixedviT aigeba e.w. jamuri 

“azrobrivi Sinaarsis” damokidebulebebi Semdegi saxiT: 

. . . . . .lg( ) lg lg lg lgX X X X X X X XC P P P P P P P PΣ = = + + +gamW. q. Jan. baqt. gamW. q. Jan. baqt. . (3.3) 

Tu aRvniSnavT gamW.gamWP
CP

X
=

.
lg , ,lg . q.q. CPX =  Jan.Jan. CPX =.lg  da 

,lg . baqt.baqt. CPX =  maSin 

 ,C C C C CΣ = + + +gamW. q. Jan. baqt.  (3.4) 

zogadad “azrobrivi Sinaarsis” damokidebulebebi asaxaven X  paramet-

ris ama Tu im mniSvnelobis SerCevis fardobiT mizanSewonilobas. rodesac 

0CΣ → , maSin `azrobrivi Sinaarsis” damokidebulebebi asaxaven nomina-

lebTan fiqsirebul situacias (parametrebis erT-erT xelsayrel teqno-

logiur mdgomareobas). 

im SemTxvevaSi, Tu sivrceSi asagebia teqnologiuri procesis misaRebi 

traeqtoria mocemul parametrTa xarisxobrivi cvalebadobis mizanSewo-

nilobis gaTvaliswinebiT, maSin damatebiT unda ganisazRvros agreTve  “az-

robrivi Sinaarsis” gradientic ,A grandC=  im moTxovniT, rom 0.AΣ →  

aRniSnuli midgoma, procesis cvalebadobis optimaluri traeqtoriis 

agebiT wylis gawmendis teqnologiuri procesis operatiuli marTvis amo-

canebis gadawyvetis safuZvels warmoadgens, vidre es SeiZleba warmatebiT 

Sesruldes veqtoruli optimizaciis meTodebis gamoyenebiT [1]. 

 

3.3. wylis gawmendis teqnologiuri procesis operatiuli marTvis 

deskrifciuli (aRweriTi) modelebis Sedgena q. Tbilisis wyalsadenis 

samgoris gamwmendi sadgurisaTvis 

 

wylis gawmendis teqnologiuri procesis optimaluri marTvis saerTo 

modelis Sesadgenad TanmimdevrobiT unda Sesruldes Semdegi operaciebi: 

1. ganisazRvros “miznis miRwevis” funqcia maxasiaTebeli parametre-

bisaTvis baqt.Jan.q.gamW .... ,,, XXXX PPPP  warmodgenili saxis funqciebi Sedgenilia 

ghjwtcufyvfgbhj,t,tkb afmnjht,bc vb[tldbs fut,ekb sakontrolo rukebis 

rogorc zeda mafrTxilebeli sazRvrebis, aseve qveda mafrTxilebeli 
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sazRvrebis Sesabamisad. am funqciebSi Tu SevitanT Sesabamisad parametrebis 

nominalur mniSvnelobebs, maSin isini asaxaven sargeblianobis karg xarisxs 

( )0.8XP = , xolo maTSi gamafrTxilebeli sazRvrebis Sesabamisi mniS-

vnelobis Casma ki iZleva sargeblianobis aradamakmayofilebel (cud) xa-

risxs ( )0,2XP = . gansaxilveli parametrisaTvis ori Sesadarebeli mniS-

vnelobidan upiratesoba mieniWeba imas, romlis sargeblianobis maCvenebeli 

(xarisxi) maRalia (anu Sesafasebeli fiqsirebuli mdgomareoba miaxlo-

ebulia parametris nominalur sididesTan). magaliTad, Sesadarebelia 

05.1=Jang.X da .019.1=Jang.X  amisaTvis viyenebT Sedgenili modelis mixedviT 

(ix. me-4 cxrilis me-3 grafa) mocemul mniSvnelobebs 37.0)05.1(. =Jan.XP  da 

8.0)019.1(. =Jan.XP , cxadia, 0,37<0,8, amitomac upiratesoba eniWeba parametrs 

).019.1(.Jan.XP  

2. miRebuli “miznis miRwevis” funqciebis mixedviT ganisazRvreba 

jamuri “azrobrivi Sinaarsis” damokidebulebebi: 

. . . . . . . .lg( ) lg lg lg lg .X X X X X X X XC P P P P P P P PΣ = = + + +gamW. q. Jan. baqt. gamW. q. Jan. baqt.  

 (3,5) 

Tu aRvniSnavT ,lg . gamWgamW. CPX =  ,lg . q.q. CPX =   Jan.Jan. CPX =.lg  da 

,lg . baqt.baqt. CPX =  maSin mocemuli parametrebis jamuri “azrobrivi Sinaarsi” 

miiRebs Semdeg saxes: 

 .C C C C C
Σ
= + + +gamW. q. Jan. baqt.   (3.6) 

parametrebis jamuri “azrobrivi Sinaarsis” gamomxatveli damoki-

debulebebi samgoris sadguris mocemuli teqnologiuri parametrebisaTvis 

Setanilia me-4 cxrilSi. modelebi Sedgenilia, rogorc wina SemTxvevaSi, 

sakontrolo rukebis zeda da qveda mafrTxilebeli sazRvrebis Sesabamisad. 

calke aRebuli TiToeuli modeli (rogorc wina SemTxvevaSi) saSualebas 

iZleva, xarisxobrivi upiratesobis mixedviT Sedardes parametris ori sidide. 

magaliTad, narCi qloris qveda gamafrTxilebeli sazRvris mixedviT agebuli 

modelis Tanaxmad (0.97) (1.019),C C<q. q.  vinaidan 0.097 0.7 ,<  e.i. 

upiratesoba eniWeba parametris im mniSvnelobas, romlis absoluturi sididec 
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axlosaa nulTan (anu nominaluri parametris sididesTan). me-4 cxrilis me-4 

grafikis Sedegebis analizi gviCvenebs, rom mocemuli parametrebis jamuri 

azrobrivi maxasiaTeblis sidide parametrebis nominalisaTvis Seadgens 

,388.0097.0097.0097.0 =++=+++= nom.
baqt.

nom.
GJang.

nom.
q.

nom.
gamW.

nom. CCCCCX  maSin, rode-

sac qveda mafrTxilebeli sazRvrebis Sesabamisad, 

 8.27.0699.0698.0 =++=+++= qv.
baqt.

qv.
GJang.

qv.
q.

qv.
gamW.

qv.. CCCCCX .  (3.7) 

ganxiluli magaliTis mixedviT advilad davaskvniT, rom, vinaidan 

0,388<2,8, jamuri azrobrivi Sinaarsis mixedviT upiratesoba eniWeba 

pirvels (nominalis Sesabamis sidideebs); 

3. sivrceSi maxasiaTebeli parametrebis wertilis koordinatebis 

mosaZebnad saWiroa TiToeuli gansaxilveli parametrebisaTvis agebul iqnas 

e.w. “logikuri kavSirebis” ganmsazRvreli modelebi sakontrolo rukebis 

zeda da qveda mafrTxilebeli sazRvrebis Sesabamisad. am mizniT vadgenT 

logikuri kavSirebis balansis gantolebebs iseTi saxiT, rogorc esaa 

warmodgenili me-5 cxrilSi. SevadginoT zeda mafrTxilebeli sazRvris 

Sesabamisi logikuri kavSirebis gantolebebi Semdegi saxiT: ;0=
gamW.dx
dc

 

0;dc
dx

=
q.

 0.dc
dx

=
Jang.

 .dc
dx

=
baqt.

0  maSin logikuri kavSirebis balansis 

gantoleba Caiwereba ase: 

  +
gamW.dx
dc dc

dx
+

q.

dc
dx

+
Jang.

.dc
dx

=
baqt.

0   (3.8) 

Tu balansis gantolebaSi CavsvamT parametrebis nominalis sidideebs, 

maSin sivrceSi saZiebeli optimaluri wertili iqneba is, romlis sidi-

desac ganapirobeben mocemuli nominalebi. im SemTxvevaSi, Tu Cven gvinda 

vipovoT optimaluri moZraobis traeqtoria 
dr
dt

Σ= Λ  sadac ΣΛ  aRniSnavs 

dx
dc

-s, erTad aRebuls yvela parametrisaTvis, parametrebis raime sawyisi 

mniSvnelobebidan, maSin traeqtoriis saZebn gamosaxulebas eqneba saxe:  
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 .i
dr dx
dt dt

Σ= Λ = = Λ∑   (3.9) 

magaliTad, me-6 cxrilis monacemebis mixedviT logikuri kavSirebis 

ganmsazRvrel modelebSi Tu CavsvamT parametrebis nominalur sidideebs, 

maSin miviRebT (ix. grafa 6). 

. 0.094 11.97 3.907 0.037 16.008,XΛ = Λ + Λ + Λ + Λ = + + + =nom. nom. nom. nom. nom.

gamW. q. Jang. baqt.

 

maSin, rodesac 

. 0.686 86.33 28.185 0.268 115.469.XΛ = Λ + Λ + Λ + Λ = + + + =q.. qv. qv.. qv.. qv.

gamW. q. Jang. baqt.

 

rogorc vxedavT, nominalebis Sesabamisi mniSvneloba Seadgens 

16.008,ΣΑ =nom.
 rac mniSvnelovnad naklebia qveda mafrTxilebeli sazRvris 

gaangariSebul sidideze 115.469.ΣΑ =qv.
 es migvaniSnebs, rom teqnologiuri 

procesis marTvis gaumjobesebisaTvis arsebobs mniSvnelovani rezervi. 

rogorc Teoriul winamZRvrebSi aRvniSneT, da rac dadasturda 

samgoris gamwmendi sadguris statistikur monacemTa parametrebis 

damuSavebis mixedviT, warmodgenili midgomiT teqnologiuri procesis 

efeqturi marTvis miRweva sruliad realuria, vidre es SeiZleba miiRwes 

veqtoruli optimizaciis meTodebis gamoyenebiT [1]. aqve aRvniSnavT, rom 

veqtoruli optimizaciis mixedviT amocanis gadawyveta daiyvaneba kom-

promisuli aris moZebnaze (paretos simravle), warmodgenil SemTxvevaSi ki 

sivrceSi moiZebneba ara marto erTaderTi optimaluri wertili 

(romliskenac unda viswrafodeT parametris realuri marTvis dros), 

aramed moiZebneba kidec optimaluri wertilisaken moZraobis traeqtoriis 

gantolebac. optimizaciis amocanis warmatebiT gadawyveta ganapiroba im 

garemoebam, rom gansaxilveli parametrebisaTvis efeqtianobis maCvenebeli 

SerCeuli iqna samarTliani daTmoba-fardobiTobis principze dayrdnobiT, 

rac niSnavs, rom yoveli parametris efeqturobis maCvenebeli erTnairad 

mniSvnelovania, rac agreTve akmayofilebs skaluri optimizaciis 

principebsac. 
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3.4. q. Tbilisis wyalsadenis samgoris gamwmendi nagebobebis 

operatiuli marTvis gadawyvetilebaTa miRebis strategiebis SerCeva 

wylis gawmendis procesis marTvis mizniT 

 

operatiul-cflbcgtnxthj personali, romelic marTavs wylis gaw-

mendis teqnologiur process, arc Tu yovelTvis aris axlos procesis 

msvlelobis mizandasaxul pirobebTan, amitom, gadawyvetilebaTa miRebaSi 

optimaluri strategiis SerCevas, wylis gawmendis damyarebuli procesis 

Sesabamisad, didi mniSvneloba eniWeba. 

imisaTvis, rom mivaRwioT wylis gawmendis teqnologiuri procesis 

optimalur marTvas da Sesabamisad, gadawyvetilebaTa miRebis tatmneh 

strategias, mimarTaven operatiuli marTvis xarisxobrivi SefasebisaTvis 

saprognozo modelebis agebas. Teoriuli winamZRvrebi aRniSnuli tipis 

modelebis agebis Sesaxeb mocemuli iyo adre ganxilul qveTavebSi. aq 

SeiZleba aRiniSnos is garemoeba, rom calkeuli sakontrolo rukebi, aseve 

akumulaciuri jamis rukebi da sxva skalebi ar iZlevian procesis 

xarisxobrivi Sefasebis chek saSualebas operatiul marTvaSi (dinamikaSi). 

Tavisi SinaarsiT wylis gawmendis teqnologiuri procesi warmoadgens 

operatiuli optimizaciis amocanas. 

gamovyoT ori SemTxveva _ procesis optimaluri marTvis principebis 

Camoyalibeba parametris nominalis Sesabamisad da nominalis aris cvale-

badobis sazRvrebis Sesabamisad, teqnologiuri procesisaTvis sapronozo 

modelebis agebiT. es modelebi erTdroulad SeiZleba gamoyenebul iqnas 

rogorc diagnostikuri mdgomareobis subieqtur-xarisxobrivi Sefasebi-

saTvis (`damakmayofilebeli", `kargi", `Zalian kargi" skaluri gradaciebiT), 

aseve saprognostiko miznebisaTvis parametris SesaZlo mniSvnelobis 

SerCevis mizniT. aRniSnuli tipis modelebs marTvis modelebs vuwodebT im 

mosazrebiT, rom isini procesze zemoqmedebis da xarisxis maxasiaTebel 

parametrebze varirebis saSualebas iZlevian. aseTi tipis modelebi jamSi 

saSualebas iZlevian, SemuSavebul iqnas gadawyvetilebaTa miRebis wesebi 

nominalur areebSi marTvis mizniT. gadawyvetilebaTa miRebis es wesebi 
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Semoifargleba ori punqtiT: 1. wylis gawmendis saerTo xarisxobrivi 

Sefaseba CaiTvleba `damakmayofileblad", `kargad" an `Zalian kargad" 

mxolod da mxolod im SemTxvevaSi, rodesac erTdroulad moqmedi wylis 

gawmendis maxasiaTebeli parametris TiToeuli Sefaseba miRebuli modelebis 

mixedviT aranaklebia 0.37P ≥ -ze; 2. wylis gawmendis saerTo xarisxobrivi 

Sefaseba CaiTvleba aradamakmayofileblad mxolod da mxolod im 

SemTxvevaSi rodesac 0.37P < -ze. am SemTxvevaSi gawmendis teqnologiuri 

procesi mimdinareobs aradamakmayofileblad (erTi `SemCneuli” parametris 

fiqsirebisasac ki), rac gamoixateba imaSi, rom Tu romelime maxasiaTebeli 

parametri (an parametrebi) gamosulia sakontrolo rukebis 

gamafrTxilebeli sazRvrebidan, maSin procesis stabilur mdgomareobaze 

gadasayvanad saWiro iqneba “SemCneuli” parametrebis koreqcia zemoT 

moyvanili RonisZiebebis Sesabamisad. 

samgoris sadgurisaTvis Sedgenili saprognozo modelebi mocemuli 

parametrebisaTvis moyvanilia me-6 cxrilSi, xolo sailustracio 

magaliTebi aRniSnul modelebze asaxulia me-3 da me-4 grafebSi. 

warmodgenili modelebis praqtikuli gamoyeneba operatiul marTvaSi ar 

warmoadgens raime sirTules. 

mravalparametriani optimizaciis meore SemTxveva warmoadgens Sedge-

nili modelebis ganviTarebas optimizaciuri miznebis misaRwevad. Teoriuli 

winamZRvrebi aRniSnuli tipis modelebis Sesadgenad zemo qveTavSi iyo 

mocemuli, es modelebi warmodgenili iyo or qvetipad: “azrobrivi 

Sinaarsis” gamomxatveli modelebi da “logikuri kavSirebis” ganmsazRvreli 

modelebi. 

“azrobrivi Sinaarsis” gamomxatveli modelebis daniSnulebaa gadawyve-

tilebaTa miRebis fardobiT mizanSewonilobis SerCeva maxasiaTebeli para-

metris nominalebis mixedviT. parametris SefasebaSi “azrobrivi Sinaarsi” 

aRwevs Tavis maqsimums, rodesac nom.SesarCevi XX =  sidides TiToeuli gansa-

xilveli SemTxvevisaTvis. azrobrivi Sinaarsis modelebi samarTliania 

sakontrolo rukebis gamafrTxilebeli (zeda da qveda) sazRvrebis far-

glebSi. `azrobrivi Sinaarsis" gamomxatveli modelebi, Sedgenili samgoris 
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wylis gamwmendi sadguris teqnologiuri procesis xarisxis maxasiaTebeli 

parametrebisaTvis misTvis efeqtur gadawyvetilebaTa miRebis mizniT moy-

vanilia me-4 cxrilშi, xolo maT mixedviT gaangariSebuli sailustracio 

magaliTebi demonstrirdeba me-3 da me-4 grafebSi. iseve rogorc sap-

rognozo modelebis gamoyeneba, agreTve `azrobrivi Sinaarsis" gamomxatveli 

modelebis gamoyenebac ar  aris dakavSirebuli raime siZnelesTan. 

gansaxilvelli darCa mxolod “logikuri kavSirebis” ganმsazRvreli mo-

delebi. am tipis modelebis daniSnulebaa naCvenebი iqnas gadawyvetilebaTa 

miRebis procesSi XSesarCevi  parametris cvlilebis mizanSewoniloba da am 

mizanSewonilobis xarisxi. მე-5 cxrilSi moyvanilia `logikuri kavSirebis" 

ganmsazRvreli modelebi Sedgenili samgoris gamwmendi sadgurisaTvis, 

xolo iqve, me-3 da me-4 grafebSi mocemulia am modelebze Catarebuli 

angariSis Sedegebi parametrebis nominaluri aris cvalebadobis Sesabamisad. 

amrigad, Sedgenili saxis modelebi `azrobrivi Sinaarsis" da `logi-

kuri kavSirebis" ganmsazRvreli modelebi, sakontrolo rukebTan erTad 

warmoadgens mZlavr instrumentულ  saSualebas wylis gawmendis teqnolo-

giuri procesis operatiuli marTvisaTvis. aRniSnuli rukebi da modelebi 

praqtikaSi SeiZleba gamoyenebul iqnas operatiuli marTvis personalis 

mier gadawyvetilebaTa miRebis strategiis SerCevaSi  da Tu Cven SevZlebT 

am modelebis gadatanas kompiuterSi, maSin aRniSnuli tipis modelebis 

gamoyenebis efeqturoba kidev ufro gaizrdeba. am SemTxvevaSi operatiuli 

marTvis personalisaTvis kompiuteri iqneba e.w. `keTili mrCeveli” nebis-

mieri araordinaრuლi situaciis warmosaxvisa da gadawyvetisათვის. fcts 

gbhj,t,ib htrjvtylt,ekbf #flfvbfyb-vfymfyf@ ghbywbgbs cbcntvbc jgthfnbekb 

vfhsdbc jhufybpfwbf& 
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3&5& o.kbc ufovtylbc ntmyjkjubehb ghjwtcbc vfhsdbc  

ltcrhbawbekb ~fqothbsb` vjltkt,bc itlutyf m& s,bkbcbc  

qhvfqtkbc ufvovtylb cfluehbcfsdbc 

 

qveTavSi ganxilulia wylis gawmendis teqnologiuri procesis maxa-

siaTebeli parametrebis regulirebisa da xarisxis marTvis deskrifciuli 

tipis modelebis Sedgena q. Tbilisis RrmaRelis gamwmendi sadguris maga-

liTze. 

procesganmapirobebeli parametrebis Sesabamisad, wylis gawmendis 

teqnologiuri procesis operatiul-sadispetCero marTvis strategiis 

SemuSavebis mizniT SemoTavazebulia am parametrebis nominalisa da misi 

cvlilebis areebis (zeda da qveda mafrTxilebeli da saregulacio 

sazRvrebi) dadgenis SesaZlebloba winaswar Sedgenili deskrefciuli 

modelebis gamoyenebiT. gadawyvetilebaTa miRebis wesi aseT SemTxvevaSi 

Semoifargleba ori punqtiT: 1. wylis gawmendis saerTo xarisxobrivi 

Sefaseba CaiTvleba “damakmayofileblad”, “kargad” an “Zalian kargad” 

mxolod da mxolod im SemTxvevaSi, rodesac erTdroulad moqmedi wylis 

gawmendis maxasiaTebeli parametris TiToeuli Sefaseba miRebuli modelebis 

mixedviT, sul mcire, 0.37Ρ ≥ -ia. 2. wylis gawmendis saerTo xarisxobrivi 

Sefaseba CaiTvleba “aradamakmayofileblad” mxolod da mxolod im 

SemTxvevaSi, rodesac Ρ<0.37 . am SemTxvevaSi gawmendis teqnologiuri 

procesi mimdinareobs aradamakmayofileblad (erTi “SemCneuli” parametris 

SemTxvevaSic ki), rac gamoixateba imaSi, rom maxasiaTebeli parametri 

gamosulia sakontrolo rukebis mafrTxilebeli sazRvrebidan.  

procesis stabilur mdgomareobaze misayvanad saWiro iqneba mocemuli 

wesis Sesabamisad “SemCneuli” parametrebis koreqcia gansazRvruli nominalis 

farglebSi. aq Ρ aris e.w. “miznis miRwevis” funqcia, romelic asaxavs pro-

cesganmapirobebeli parametrebis mixedviT agebuli sakontrolo rukebis zeda 

da qveda mafrTxilebeli sazRvrebis Sesabamis xarisxobriv mdgomareobas.  

me-7 cxrilSi moyvanilia q. Tbilisis RrmaRelis gamwmendi sadguris ope-

ratiul-sadispetCero marTvisTvis Sedgenili subieqtur-xarisxobrivi Sefa-
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sebis da prognozirebis deskrifciuli tipis modelebi.  am modelebis daxma-

rebiT me-8 cxrilSi warmodgenilia q. Tbilisis wyalsadenis  RrmaRelis gam-

wmendi sadguris bunebrivi da sasmeli wylis xarisxis sezonuri cvalebadobis 

subieqtur-kriteriuli Sefasebis Sedegebi procesganmapirobebeli parametris 

Sesabamisad, romlTa grafikuli interpretacia mocemulia me-5 nax-ze. 

 

nax. 9. q. Tbilisis RrmaRelis gamwmendi sadguris bunebrivi da sasmeli 

wylis xarisxis sezonuri cvalebadobis subieqtur-kriteriuli Sefaseba 

maxasiaTebeli parametrebis mixedviT 
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me-7 cxrilSi warmodgenili deskrifciuli modelebi saSualebas 

iZleva, mocemuli procesganpirobebeli parametrebis mixedviT ganisazRvros 

sasmeli wylis Sesabamisi xarisxobriv-kriteriuli Sefasebebi.  

xarisxobriv-kriteriuli Sefasebebi zogadad ganisazRvreba 0 1id≤ ≤  

diapazonSi (rodesac ,0=id  aRiniSneba parametris xarisxobrivi Sefasebis 

absoluturad “cudi” mniSvneloba, xolo rodesac ,1=id  maSin aRiniSneba 

parametris “Zalian kargi” mniSvneloba). Sesabamisad, xarisxobriv-kriteriuli 

Sefasebis sxva gradaciebi id -saTvis iqneba: 33,00 ≤≤ id  _ “cudi mdgo-

mareoba” ( i -aRniSnavs i -ur procesganmapirobebel parametrs); 

i, d ,≤ <0 33 0 67 _ `Sualeduri mdgomareoba”; 167,0 ≤≤ id  _ `kargi da 

Zalian kargi” mdgomareoba. amis gaTvaliswinebiT erToblivi kriteriuli 

Sefasebebi ganisazRvreba formuliT: n
ndddD ×××= ...21 , romlis 

cvlilebis are ganisazRvreba 10 ≤≤ D  farglebSi. aqve aRsaniSnavia, rom 

D  skaluri mniSvnelobebi Sefasdeba imave zemoT warmodgenil xarisxobriv-

kriteriuli Sefasebebis gradaciebSi, rac am midgomis dadebiT maCveneblad 

iTvleba. rodesac romelime procesganmapirobebeli parametris xarisxobrivi 

Sefaseba “cudi” aRmoCndeba  (anu 0 -is tolia), maSin erToblivi Sefasebac 

miiRebs “cud” xarisxobriv  Sefasebas (anu procesi saWiroebs garkveul  

koreqcias). 
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SFDB 4& UFVOVTYLB CFLUEHBC O>KBC  

UFOVTYLBC NTMYJKJUBEHB GHJWTCBC  

JHUFYBPFWBEK-CBCNTVEHB UFVJRDKTDF 

 

4&1& jhufybpfwbek-cbcntvehb ufvjrdktdbc  

pjuflb vtsjljkjubehb fcgtmnt,b 

 

bctdt, hjujhw c[df cfuyj,hbd lfhut,ib^ o.fkvjvfhfut,bc cbcntvt,ibw 

fmnbehfl ufvjb.tyt,f cbcntvehb rdktdbc stjhbf& fqcfybiyfdbf^ hjv cbcntvehb 

rdktdbc vtsjljkjubf gbhdtkfl ufvj.tyt,ek bmyf pecn vtwybtht,fsf cathjib 

lf ntmybrfib [52-55]& fqcfybiyfdbf bcbw^ hjv pjuflfl cbcntvt,bc stjhbbc 

ufvj.tyt,f ntmybrehb cbcntvt,bc vfhsdfib fqbybiyf ufcekb cfereybc 50-bfyb 

okt,blfy& cbcntvehb vblujvf fh fhbc v[jkjl hfbvt ghbywbgbcf lf vfhsdbc 

cf[tkv'qdfytkjt,bc thsj,kbj,f^ fhfvtl bc cbcntvbc vfhsdbc jhufybpf-

wbbcflvb lfvjrblt,ekt,bc ufhrdtekb [th[bf&  

ntmybrehb cbcntvf^ hjvtkbw itlut,f ehsbthslfrfdibht,ekb tktvty-

nt,bc ~itvflutytkb yfobkt,bc` ufycfpqdhekb thsj,kbj,bcufy^ pjuflfl 

[fcbfslt,f itvltub sdbct,t,bs ~hjvkt,bw ewbkj,kfl dhwtklt,f o.kbc 

ufvovtylb cfluehbc cbcntvbc itvs[dtdfibw`% 

• cbcntvf vbpfyvbvfhsekbf ufycfpqdhekb vbpyt,bc vbcfqotdfl^ fvfdt 

lhjc^ tktvtynsf itvflutykj,fc wfkrtekb itvlutyt,bc vb[tldbs^ fmdc 

cfresfhb vbpyt,b^ hjvkt,vfw eylf lffrvf.jabkjc cbcntvbc thsbfyb vbpfyb*  

• cbcntvfc fmdc cnhemnehf^ hjvtkbw ufybcfpqdht,f tktvtynsf ijhbc 

rfdibht,bc mctkbs*  

• cbcntvfc fmdc sdbsjhufybpfwbbc eyfhb* 

• cbcntvf [fcbfslt,f bctsb sdbct,t,bs^ hjvtkcfw fh akj,c fhw thsb 

wfkrt fqt,ekb itvflutytkb tktvtynb ~vfufkbsfl^ cbcntvbc veifeyfhbfyj,f^ 

hjvtkbw itlut,f jhufybpfwbbc jhb yfobkbcufy _ tcff ntmyjkjubehb lf cjwb-

fkehb mdtcbcntvt,b& fhw ths fv mdtcbcntvfc wfkrt tc sdbct,f fh uffxybf`* 

• cbcntvf akj,c thsbfyj,bc _ ehsbthslfrfdibht,ekj,bc sdbct,fc&  
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fvhbufl^ .jdtkb ofhvjlutybkb jhufybpfwbf itflutyc cbcntvfc^ hjvtkbw 

[fcbfslt,f ehsbthslfrfdibht,ekb yfobkt,bc vskbfyj,bs& fvfdt lhjc^ 

sbsjtek tktvtync uffxybf sfdbcb obkb thsbfyib& hflufyfw flfvbfyt,b ofh-

vjflutyty o.kbc ufvovtylb cfluehbc ~hjujhw jhufybpfwbbc` fewbkt,tk 

cjwbfkeh rjvgjytynt,c ~hjvkt,bw ufyfut,ty lf vfhsfdty ntmybreh cfie-

fkt,t,c`^ fvbnjv bcbyb thsfl itflutyty t&o& cjwbfkeh-ntmybreh cbcntvt,c& 

o.lbc ufvovtylb cfluehbc ntmyjkjubehb ghjwtcbw itb'kt,f ohvjlutybk 

bmyfc^ hjujhw thsbfyb cbwbfkeh-ntmybrehb cbcntvf& flfvbfyb-jgthfnjhb fv 

itvs[dtdfib ffyfkbpt,c fhf vfhnj cfo.bc byajhvfwbfc lf ghjwtcufyvfgb-

hj,t,tk afmnjht,c^ fhfvtl bqt,c itcf,fvbc uflfo.dtnbkt,t,c o.kbc ufovtylbc 

thsbfy ntmyjkjubeh ghjwtcib cfo.bcb o.kbc [fhbc[bc itcf,fvbcfl& 

jhufybpfwbbc cbcntvehj,f^ hjvtkbw itb'kt,f f[fcbfst,ltc o.kbc 

ufvovtylb cfluehbc aeymwbjybht,fc^ vj.dfybkbf vt-10 yf[-pt& 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

yf[& 10& jhufybpfwbbc cbcntvehj,bc vf[fcbfst,tkb ,kjr-cmtvf 

ntmybrehb rjvgjytynb 

jhufybpfwbbc cbcntvehj,f 

cjwbfkehb rjvgjytynb 

cjwbfkeh-
ntmybrehb cbcntvf 

• vbpfyvbvfhsekj,f 
• cnhemnehekj,f 
• sdbsjhufybpt,f 
• yfobkt,bc ehsbthsrfdibhb 
• vskbfyj,bc lf ufyrth'jt,bc 

ehsbthsrfdibhb 

jhufybpfwbbc sdbct,t,bc 
ehsbthslfvjrblt,ekt,f 



 70

o.kbc ufvovtylb cfluehb itflutyc ths vskbfy cbcntvfc^ hjvtkbw itm-

vybkbf yfobkt,bcf lf tktvtynt,bcfufy vbpfyvbvfhsekb cfmvbfyj,bcsdbc& fv 

cbcntvbc ybiyt,b pjuflfl fct [fcbfslt,f% 

_ tktvtynt,bcf lf yfobkt,bc cbvhfdkt* 

_ 'bhbsflb vbpybc thsbfyj,f .dtkf tktvtynbcf lf yfobkt,bcsdbc* 

- rfdibht,bc fhct,j,f tktvtynt,c fy yfobkt,c ijhbc* 

_ tktvtynt,bc fy yfobkt,bc vskbfyj,f lf thsbfyj,f* 

_ cnhemnehf lf bthfhmbekj,f* 

_ itlfht,bsb lfvjerblt,kj,f* 

_ vrdtshfl ufvj[fnekb vfhsdflj,f& 

cbcntvf itb'kt,f lfb.jc hbu mdtcbcntvt,fl& mdtcbcntvf tktvtynt,bc rht-

,ekbf^ hjvtkbw ofhvjflutyc fdnjyjvbeh yfobkc cbcntvbc ibuybs ~vfufkbsfl^ 

trjyjvbrehb^ cjwbfkehb^ jhufybpfwbekb^ ntmybrehb mdtcbcntvt,b`& 

fctsb hsekb cbcntvbc vc[dbkb itvlutyt,b^ hjujhbwff jhufybpfwbf^ flf-

vbfyb fy vjo.j,bkj,f^ [ibhfl sdbsjyfw cbcntvt,c ofhvjflutyc& fv yfobkt,c 

mdtcbcntvt,b tojlt,f& mdtcbcntvbc wyt,f vybidytkjdfyb wyt,ff jhufybpfwbbc 

vfhsdfib& jhufybpfwbbc vfhsdbc vbpybs f.fkb,t,ty ufhrdtek mdtcbcntvt,c 

sfdfl jhufybpfwbbc ibuybs& bctsb cbcntvt,b^ hjujhbwff vfhsdf lf vfhsdbc 

c[dflfc[df ljytt,b^ vybidytkjdfy hjkc fchekt,c vskbfyfl jhufybpfwbfib& 

sfdbc v[hbd^ mdtcbcntvf itb'kt,f itlut,jltc eahj vwbht mdtcbcntvt,bcufy& 

hflufy bcbyb .dtkf ehsbthslfvjrblt,ekbf^ .dtkfpt vwbht mdtcbcntvbc 

fhfcojhvf aeymwbjybht,fv itb'kt,f ufdktyf vjf[lbyjc vskbfyfl cbcntvfpt& 

bvbc ufwyj,btht,f^ hjv jhufybpfwbf fhbc hsekb lf^ fvfdt lhjc^ qbf cbcntvf^ 

hjvtkbw itlut,f hfvltybvt ehsbthslfrfdibht,ekb mdtcbcntvbcfufy^ udt[vf-

ht,f yt,bcvbthb cbcntvbc vtwybthekb rdktdbc xfnfht,fib& 

ufvjrdktdt,b udbxdtyt,c^ hjv cbcntvehb stjhbf fhbc jhufybpfwbbc 

veifj,bc lf[fcbfst,bc cfrvfjl vybidytkjdfyb fcgtmnb& fv;fvfl afhsjl fhbc 

ufdhwtkt,ekb it[tlekt,f^ hjv ufhtufyb 'fkt,b itb'kt,f b.jc jhufybpfwbbc 

ofhvfnt,ekj,bc 'bhbsflb ltnthvbyfynt,b^ hjvkt,bw ufycfpqdhfdty^ se 

vfhsdbc fhctyfkbc hjvtkb cfiefkt,f itb'kt,f fqvjxyltc itcfathbcb lf^ 

cfdfhfeljl^ .dtkfpt ofhvfnt,ekbw& 

cbcntvbc sdbct,t,bf bc^ hjv% 
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• cbcntvf wlbkj,c itbyfhxeyjc sfdbcb cnhemnehf ~tc sdbct,f lfae'-

yt,ekbf jhufybpfwbbc j,btmneh rfyjypt _ sdbsityfhxeyt,bc rfyjypt`* 

• cbcntvfc fmdc vfhsdbc vjs[jdybkt,f* 

• cbcntvfib .fkb,lt,f hsekb lfvjrblt,ekt,f vfcib itvfdfkb tktvty-

nt,bc lf mdtcbcntvt,bc sdbct,t,pt& 

pjuflfl^ yt,bcvbthb cbcntvf ~vfs ijhbc o.kbc ufvovtylb cflueht,bw` 

itb'kt,f rkfcbabwbht,ek bmyfc itvltub vf[fcbfst,kt,bs% 

• ntmybrehb mdtcbcntvf^ hjvtkibw uflfo.dtnbkt,fsf yfrht,b itpqele-

kbf lf^ fvfdt lhjc^ uflfo.dtnbkt,fsf itltut,b^ xdtekt,hbd^ obyfcofh fhbc 

ufycfpqdhekb* 

• ,bjkjubehb mdtcbcntvf^ hjvtkibw uflfo.dtnbkt,fsf yfrht,b fctdt 

itpqelekbf itlfht,bs ytkb tdjkewbehb ufydbsfht,bc ufvj& vbe[tlfdfl 

fvbcf^ uflfo.dtnbkt,fsf itltut,b fv mdtcbcntvfib [ibhfl obyfcofh fh fhbc 

ufycfpqdhekb* 

• cjwbfkehb mdtcbcntvf [fcbfslt,f flfvbfybc fhct,j,bs ehsbthslfrfdib-

ht,ekb tktvtynt,bc thsj,kbj,fib& uflfo.dtnbkt,fsf yfrht,b fv mdtcbcnt-

vfib [fcbfslt,f eahj lblb lbfgfpjybs^ hjujhw hfjltyj,bs^ fctdt cfief-

kt,t,bs lf hfkbpfwbbc vtsjlt,bs* 

• [tkjdyehb cbcntvt,b bmvyt,f flfvbfybc vbth vjwtvekb ghjuhfvbc fy vbp-

ybc htfkbpt,bcsdbc* 

• qbf cbcntvt,b [fcbfslt,f ufhtvjcsfy rfdibhbc qbf [fcbfsbs lf vfcpt 

'kbthb lfvjrblt,ekt,bs* 

• lf[ehekb cbcntvt,b [fcbfslt,f egbhfntcfl ibuf rfdibht,bs lf bmvyt,f 

sfdbcbdt gthcjyfkbc vjs[jdyt,bc lfrvf.jabkt,bc vbpybs* 

• ltnthvbybht,ekb ~yfobyfcofhvtn.dtkt,b` cbcntvt,b aeymwbjybht,c 

obyfcofh vjwtvekb otct,bc vb[tldbs^ obyfcofh ufycfpqdhekb itltubs* 

• cnjmfcnbrehb ~fk,fsehb` cbcntvt,b [fcbfslt,f 'ytkfl yfobyfcofhvtn-

.dtkt,b ufhtufyb lf ~fy` ibyfufyb ufhtvjc itvfdfkb ptvjmvtlt,bs lf uf-

vjvfdfkb itltut,bs* 

• h,bkb cbcntvt,b ufht ptvjmvtlt,bc vbvfhs ufvjbhxtdf vfqfkb vuh'yj,b-

fhj,bs lf fvbc itltufl _ cecnb vluhflj,bs* 
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• [bcnb cbcntvt,b _ xdtekt,hbd^ fdnjhbnfhekb^ [tkv'qdfytkt,bc vwbht 

]ueabc vfqfk ghjatcbjyfkbpvpt lfae'yt,ekb jhufybpfwbt,bf& fcts cbcnt-

vt,c fmdc vfqfkb vluhflj,f ufht ptvjmvtlt,bc vbvfhs lf cecnfl htfubht,ty 

vwbht ptvjmvtlt,fpt* 

• ptvjs xfvjsdkbkbc ufhlf^ cbcntvf itb'kt,f b.jc hsekb fy vfhnbdb^ 

fmnbehb fy gfcbehb& 

eylf fqbybiyjc^ hjv ntmybreh^ ,bjkjubeh lf cjwbfkeh mdtcbcntvt,c 

^uflfo.dtnbkt,bc htfkbpt,bc itltut,ib fmds ufyepqdhtkj,bc c[dflfc[df 

ljyt& fvfdt lhjc^ .jdtk jhufybpfwbfc eylf uffxyltc fuhtsdt cbcntvbc .dtkf 

vf[fcbfst,tkb ybifyb& ths-thsb ybify-sdbct,bc fvjdfhlyfw rb jhufybpfwbfc 

fewbkt,kfl vbb.dfyc vbcb aeymwbjybht,bc lfmdtbst,fcsfy& fvhbufl^ jhufyb-

pfwbbc cbcntvehb [fcbfsb vbcb cfmvbfyj,bc fewbkt,tkb gbhj,ff& cbcntvehb 

vblujvf vjbs[jdc .dtkf bv cfrdfy'j tktvtynbc ~ufhtufyb lf ibyfufyb` ufs-

dfkbcobyt,fc^ hjvtkbw ufdktyfc f[ltyc uflfo.dtnbkt,bc vbqt,fpt lf fuhtsdt 

htcehct,bc lf lhjbc lfyf[fh]t,pt& 

vskbfyfl fqbfht,ekbf^ hjv cbcntvf^ hjvtkibw sbsjtekb tktvtynb 

~gfhfvtnhb` lfrfdibht,ekbf .dtkf c[df tktvtynsfy ~gfhfvtnhsfy` lf ths-ths 

tktvtynib ~gfhfvtnhib` itnfybkb wdkbkt,f bodtdc .dtkf lfyfhxty tktvtynib 

~gfhfvtnhib` wdkbkt,bc itnfybc fewbkt,kj,fc& ufyrth'jt,ekfl bsdkt,f 

cbcntvf^ hjvtkibw tktvtynt,b ~gfhfvtnht,b` thsvfytssfy lfrfdibht,ekb fh 

fhbc ~pjuflfl tc cbcntvf fh fhbc` lf yt,bcvbthb tktvtynbc wdkbkt,f fh 

vjbs[jdc c[df tktvtynt,bc itwdkfc& 

vskbfyj,bc lf ufyrth'jt,bc sdbct,t,bc it[fvt,f ufycfpqdhfdc yt,bcvbthb 

cbcntvbc ufydbsfht,bc itcf'kt,kj,fc wfkrtekb tktvtynt,bc itwdkbc upbs lf 

fuhtsdt ufydbsfht,flb cbcntvt,bc lfghjtmnt,bc jhufybpt,fc& vskbfyj,bc lf 

ufyrth'jt,bc sdbct,t,bc hfwbjyfkehb it[fvt,f b'ktdf cbcntvbc ufydbsfht,bc 

itcf'kt,kj,fc vbcb vjlthybpfwbbc upbs& vskbfyj,bc ljybc vb[tldbs itcf'-

kt,tkbf ufydbsfht,bc c[dflfc[df ljybc ufy[jhwbtkt,f& ghfmnbrfib [ibhfl 

vjmvtl cbcntvfib f[fkb tktvtynt,bc xfhsdf fy vfsb vjlthybpfwbf 

[jhwbtklt,f cbcntvbc vskbfyj,bc [fhbc[bcufy lfvjerblt,kfl^ vbcb c[df 

tktvtynt,bc itwdkbc ufhtit& 

cbcntvbc vskbfyj,bc [fhbc[bc ufphlf [tkc eo.j,c vbcb tatmnehj,bc 

vbqotdfc^ vfuhfv bodtdc cbcntvbc cbhsekbc vfnt,fc lf^ sfdbc v[hbd^ cbcntvbc 
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itmvybc lf tmcgkefnfwbbcsdbc cfzbhj htcehct,bc vjs[jdybkt,bc uflblt,fc& 

hfw eahj ufyrth'jt,ekbf cbcntvf^ vbs eahj vjmybkbf bub lf yfrkt,fl 

hsekbf& vfuhfv^ ufyrth'jt,bc [fhbc[bc ufphlf^ hjujhw otcb^ fvwbht,c 

cbcntvbc tatmnehj,fc& vskbfyj,bcf lf ufyrth'jt,bc sdbct,t,bc hfwbjyfkehb 

it[fvt,f vbpyfl bcf[fdc cbcntvbc tatmnehj,bc lf vjmybkj,bc it[fvt,fc^ vbcb 

cbhsekbc lf htcehct,bc vjs[jdybkt,bc itpqeldfc& ufhtvjc wdfkt,flj,fpt 

htfmwbbc vjmybkj,bc ufphlf sfyfvtlhjdt gbhj,t,ib ofhvjflutyc cnhfnt-

ubekb [fcbfsbc ths-ths evybidytkjdfytc ghj,ktvfc& 

eylf fqbybiyjc^ hjv jhufybpfwbbc cfmvbfyj,bc fyfkbpbcfc .ehflqt,bc 

wtynhib itb'kt,f fqvjxyltc fy aeymwbehb fcgtmnb^ se ufvjrdktdf jhbtynb-

ht,ekbf ehsbthsj,bc lbyfvbrehj,fpt^ fy vskbfyj,bc fcgtmnb^ se cbcntvf 

ufyb[bkt,f c[df j,btmnt,sfy ehsbthsj,bc sdfkcfphbcbs^ fye eahj lblb 

vskbfyj,bc xfhxjt,ib& cnhemnehbc lbyfvbrehb ufut,f uekbc[vj,c ofh-

vjlutyfc [bcnfl abmcbht,ekb^ vluhflb vf[fcbfst,kt,bc itcf[t,& rfdibht,bc 

vrfwhb ufyvtjht,flj,f lf 'bhbsflb vjwtvekb ghjwtct,bc fqofhvjt,f ufyf-

gbhj,t,c cbcntvbc cnf,bkehj,fc& cnfnbrbcf lf lbyfvbrbc ehsbthsrfdibhb 

bctsbf^ hjv vskbfyc fmdc vrfwhfl abmcbht,ekb lf lhjbc .jdtk vjvtynib 

vluhflb cblbltt,b vfiby^ hjltcfw ibuf ghjwtct,bcsdbc lfvf[fcbfst,tkbf 

ufhrdtekb vjeotchbut,kj,f& sdbs ghjwtct,bc wdfkt,flj,f mfjcehb fh fhbc^ 

fhfvtl fmdc thsb lf bvfdt vjdktyt,bc ufhrdtekb lhjbsb sfyfvbvltdhj,f^ fye 

wdkbkt,t,bcsdbc lfvf[fcbfst,tkbf hbnvb^ hjvtkbw ofhvjflutyc vjdktyfsf 

rfdibht,bc nbgc^ hfw ufydbsfht,bc ghjwtcbc wfkrtek yfobkt,c ths vskb-

fyj,fib fthsbfyt,c& 

jhufybpfwbbc rdktdfcsfy cbcntvehb vblujvf^ vbcb sfyfvtlhjdt ufut,bs^ 

vzblhjl fhbc lfrfdibht,ekb cbcntvbc sdbsvfhsdfl ghjwtct,sfy& cjwbfkeh-

ntmybrehb cbcntvt,b xdtyc itvs[dtdfib eojyfcojhjf^ hfw epheydtk.jac 

flfvbfybc afmnjhbc sdbsjhufybpfwbbc tatmnbc ufydbsfht,fc lf^ itcf,fvbcfl^ 

sdbsvfhsdfc ~fye ntmyjkjubehb vfhsdbc vtyt]vtync`^ hfw vbvfhsekbf vfh-

sdbc ce,btmnbc _ vtyt]thbcrty& fv itvs[dtdfib 'bhbsfl wyt,t,c ofhvjflutyc 

sdbsvfhsdf ~cfresfhb sfdbc vfhsdf`^ sdbsjhufybpt,f ~cfresfhb cfmvbfyj,bc 

jhufybpt,f`^ sdbshtuekbht,f ~cfresfhb cfmvbfyj,bc htuekbht,f`&  

jhufybpt,bc vtwybtht,f^ hjvtkbw b.tyt,c cbcntveh vtsjljkjubfc^ uekbc-

[vj,c jhufybpfwbekb cfmvbfyj,bc ufvjwlbkt,bc itcofdkfc lf ufsdfkbcobyt,fc 
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c[dflfc[df nbgbc jhufybpfwbt,ib^ ofhvjt,bc lf^ pjuflfl^ yt,bcvbthb cfmvbfyj,bc 

vfhsdbc jhufybpt,bc vhfdfkathjdfyb ghfmnbrekb fvjwfyt,bc uflfcfo.dtnfl& 

jhufybpfwbekb ghj,ktvt,bc fyfkbpbc ofv.dfyb vtsjlbf cbcntvehb vt-

sjlb^ hjvtkbw vrdktdhbc jhbtynfwbfc vbvfhsfdc jhufybpfwbbc vskbfyj,bc lf 

vbcb epheydtk.jabc afmnjht,bc ufvjdktybcrty^ jhufybpfwbbc ufht lf ibuf 

ufhtvjcsfy rfdibhbc vhfdfkyfbhb nbgbc ufhrdtdbcf lf vfsb ths cnhemnehfl 

ufthsbfyt,bcrty& ufhrdtekb sdfkcfphbcbs^ cbcntvehb vblujvf _ byntuhb-

ht,ekb jhufybpfwbekb j,btmnt,bc lf byntuhfkehb ehsbthsmvtlt,bcf lf 

lfvjrblt,ekt,bc itcofdkbc vtsjljkjubehb cfiefkt,ff& #cbcntvbc@ wyt,f 

vtnobkfl fabmcbht,c vskbfybc j,btmneh ajhvfc^ [jkj #byntuhfwbbc@ wyt,f 

[fpc ecdfvc yfobkt,bc ufthsbfyt,bc ghjwtcc lf vtmfybpvc^ vskbfybc fy rjv-

gktmcbc vbth byntuhfkehb thsj,kbdb sdbct,t,bc it'tyfc ~fvbc lflfcneht,ff 

ufvovtyl cflueht,ib vbvlbyfht o.kbc ufovtylbc ntmyjkjubehb ghjwtcbc 

jhufybpfwbf`& cbcntvehb vblujvf itbwfdc uyjctjkjubeh fcgtmnc% vstkbc 

itvflutytkb tktvtynt,b itb'kt,f ufydb[bkjs hjujhw vskbfyj,f ~cbcntvf` lf 

itcofdkbk bmytc vskbfybc ~hjujhw byntuhbht,ekb j,btmnbc` cmtvbc vb[tl-

dbs& fvhbufl^ #tktvtynbc@ wyt,fc cbcntveh vtsjlib fmdc afhlj,bsb fhcb lf 

ufybcfpqdht,f hjujhw vskbfyj,bc ~cbcntvbc` yfobkb& fvbnjv cbcntvehb 

ufvrdktdt,bc wtynhib bv.jat,f byntuhbht,ekb jhufybpfwbekb j,btmnt,b^ 

itlutybkb c[dflfc[df tktvtynt,bcufy^ hjvtksf ehsbthsmvtlt,f c[dflfc[df 

cbcntvbc lf mdtcbcntvbc lfmdtvlt,fht,bs ufybcfpqdht,f&  

cbcntvbc ufvjrdktdbc vtsjljkjubf vjbs[jdc jhufybpfwbbc stjhbfcsfy 

lfrfdibht,ekb vhfdfkb wyt,bc ufycfpqdhfc ~hjvtksf ufvjrdktdf _ flfvbfybc 

cfmvbfyj,bc cf[tj,ff` lf bub vlujvfhtj,c% 

_ ghj,ktvbc lf cbnefwbbc fvjwyj,fib* 

_ ghj,ktvbc lf cbnefwbbc ofhvjij,bc ufycfpqdhfib* 

_ ghj,ktvbc lf cbnefwbbc sdbct,t,bc^ ibyffhcbc^ mwtdbcf lf ufydbsfht,bc 

ufvjdktyfib* 

_ ghj,ktvbcf lf lfuhjdbkb wjlybc cbcntvfib cbnefwbbc flubkbc 

lflutyfib* 

_ vjwtvekb ghj,ktvbc itcf[t, f[fkb ofhvjlutyt,bc lf wjlybc ufvj-

.tyt,bc upt,bc^ cfiefkt,t,bcf lf itcf'kt,kj,t,bc gjdyfib^ vbcb uflfzhbc 

ghfmnbrekb sdfkcfphbcbs& 
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o.kbc ufovtylbc ntmyjkjubehb ghjwtcbc ufvjrdktdfc ~hjujhw c[df yt-

,bcvbthb cbcntvbc ufvjrdktdfc` fmdc vf[fcbfst,kt,bc rjvgktmcb^ hjvtkbw cfzbhjf 

ufdbsdfkbcobyjs vbcb jhufybpt,bcf lf xfnfht,bcfc& xfvjdsdfkjs pjub vfsufyb% 

ufvjrdktdbc vtsjljkjubf _ ufvjrdktdbc vbpyt,bc^ vblujvt,bc^ jhbtynb-

ht,bc^ ghbjhbntnt,bc^ cfiefkt,t,bc lf vtsjlt,bc thsj,kbj,f& 

ufvjrdktdbc jhufybpt,f _ xfnfht,bc otcb^ lfae'yt,ekb htukfvtynt,ib^ 

yjhvfnbdt,cf lf bycnhemwbt,ib lfabmcbht,ekb aeymwbt,bcf lf gfce[bcvut,-

kj,bc ufyfobkt,fpt& 

ufvjrdktdbc htcehct,b _ cfiefkt,t,bc lf itcf'kt,kj,t,bc rjvgktmcb 

~vfufkbsfl^ byajhvfwbekb^ trjyjvbrehb^ flfvbfyehb lf c[d&`^ hjvtkbw 

epheydtk.jac ufvjrdktdbc ofhvfnt,bs xfnfht,fc lf vbcb itltut,bc vbqotdfc& 

ufvjrdktdbc j,btmnb lf cfufyb& j,btmnb fhbc vfhsdbc cbcntvf^ hjvtkbw 

vbtresdyt,f cjwbfkeh-trjyjvbrehb^ ntmybrehb lf jhufybpfwbekb cbcntvt,bc 

rkfcc^ cfufyb _ rjyrhtnekb ghj,ktvf^ hjvkbc uflfo.dtnf vjbs[jdc ufvjr-

dktdbc xfnfht,fc& 

ufvjrdktdbc nbgb _ vbcb ufhrdtekb nbgbcflvb resdybkt,f^ hfw fcf[fdc 

.dtkf vf[fcbfst,kbc sfdbct,eht,t,c& 

ufvjrdktdbc vjs[jdybkt,f _ ghj,ktvbc fmnefkehj,bc [fhbc[b^ vbcb 

uflfo.dtnbcflvb ghjatcbekb vblujvf^ vfhsdbc cnbkb& 

ufvjrdktdbc itltut,b _ htrjvtylfwbt,b^ vjltkb^ ajhvekf^ vtsjlbrf^ 

hfw [tkc eo.j,c ghj,ktvbc ofhvfnt,bs uflfzhfc^ vbcb ibyffhcbc^ o.fhjt,bcf 

lf itltut,bc ufut,fc& 

ufvjrdktdbc tatmnehj,f _ ufvjrdktdbc xfcfnfht,kfl ufvj.tyt,ekb 

htcehct,bc lf vbcufy vbqt,ekb itltut,bc sfyfpjvflj,f& 

vtsjljkjubf _ flfvbfybc cfmvbfyj,bc kjubrehb jhufybpt,f^ hjvtkbw 

vjbwfdc ufvjrdktdbc vbpyt,bc lf cfuybc^ vbcb xfnfht,bcflvb vblujvt,bcf lf 

jhbtynbht,bc ufycfpqdhbcf lf cfertstcj itltubc ufyvcfpqdhtkb cfiefkt,t-

,bcf lf vtsjlt,bc ithxtdfc& 

flfvbfybc yt,bcvbthb cfmvbfyj,f [fcbfslt,f vtsjljkjubbs^ vfuhfv rdkt-

dbsb cfmvbfyj,bc ofhvfnt,fib vtsjljkjubf uflfvo.dtn lf ufyvcfpqdhtk 

hjkc fchekt,c& ufvjrdktdbc vbpfybf vbcb aeymwbjybht,bcf lf ufydbsfht,bc 

vfhsdbc lf jhufybpt,c cbcntvbc fut,bc .dtkfpt tatmnehb dfhbfynt,bc 'bt,f& 

ufvjrdktdbc vbpyt,b itb'kt,f b.jc vbvlbyfht lf gthcgtmnekb^ pjuflb lf 
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kjrfkehb^ velvbdb lf tgbpjlehb& yt,bcvbthb ufvjrdktdbc vtsjljkjubf 

bo.t,f vbcb vbpybc fhxtdbc^ lfcvbcf lf ajhvekbht,bcufy& 

ufvjrdktdbc j,btmnb fhbc jhufybpfwbbc vfhsdbc cbcntvf& vfuhfv^ vtsj-

ljkjubehb sdfkcfphbcbs 'fkpt vybidytkjdfybf fv cbcntvbc rkfcbc ufut,f lf 

ufsdfkbcobyt,f& o.kbc ufovtylbc ntmyjkjubehb ghjwtcbc vjrdktdbcfc ufv-

ovtylb cfluehbc cbcntvf itb'kt,f vbtresdyjc cjwbfkeh-ntmybrehb lf jhuf-

ybpfwbekb cbcntvt,bc rkfcc& tc ybiyfdc^ hjv vbcb 'bhbsflb tktvtynbf flfvbfyb^ 

flfvbfybc cfmvbfyj,f ufycfpqdhfdc fv cbcntvbc aeymwbjybht,bc lf ufydbsfht,bc 

.dtkf ghjwtcbc sfdbct,eht,fc& rfdibht,b^ hjvtksf cfiefkt,bsfw fhct,j,c tc 

cbcntvf^ fcf[fdc hsek lf obyfqvltuj,hbd ehsbthsj,fc flfvbfyt,c ijhbc^ hfw 

lfv.fht,ekbf vfs bynthtct,pt^ vjnbdt,cf lf lt,ekt,t,pt& 

ufvjrdktdbc vbpfybf ghj,ktvf^ vjdktyf^ cbnewbf lf f&i& ghj,ktvf htf-

kehb obyffqvltuj,ff^ hjvtkbw vjbs[jdc uflfo.dtnfc& vbpfyb fhbc ufvjrdktdbc 

ghj,ktvbc fvjwyj,bc lf fhxtdbc cfae'dtkb& cbcntvbc ufvjrdktdbc vtsjljkj-

ubbc ibyffhcbc vjvltdyj itvlutybf vblujvf& vblujvf fhbc ufvjrdktdbc hfrehcb& 

tc fhbc cfo.bcb gjpbwbf^ fvjcfdfkb othnbkb^ cfblfyfw bo.t,f ufvjrdktdf lf 

hjvtkbw ufycfpqdhfdc vbc vbvlbyfhtj,fc vbpfysfy vbvfhst,bs& cbcntvt,bc 

rdktdbc rjyntmcnib cbcntvehb vblujvf^ rdktdbc c[df vblujvt,bcufy ufy-

c[dfdt,bs^ fcf[fdc ufvjrdktdbc vtsjljkjubbc eahj vfqfk ljytc& bub vjbs[jdc 

ghj,ktvbc .dtkf fcgtmnbc vfmcbvfkehfl itcf'kt,tk ufsdfkbcobyt,fc vfs 

ehsbthsrfdibhcf lf vskbfyj,fib vsfdhbc lf fhct,bsbc ufvj.jafc^ sdbct,t,cf lf 

vf[fcbfst,kt,c ijhbc rfdibht,bc [fcbfsbc ufycfpqdhbc fcgtmnt,c& 

ufvjrdktdbc vtsjljkjubf fuhtsdt eylf itbwfdltc jhbtynbht,bcf lf 

itpqeldt,bc ufycfpqdhfc lf ajhvekbht,fc& tc cfiefkt,fc b'ktdf^ eahj 

sfyfvbvltdhekfl lf vbpfyvbvfhsekfl xfnfhltc ufvjrdktdf& jhbtynbht,b 

itb'kt,f b.jc h,bkb lf [bcnb^ [jkj itpqeldt,b _ firfhf lf afhekb& 

vtsjljkjubfib vsfdfh hjkc fchekt,c ufvjrdktdbc cfiefkt,t,b lf 

vtsjlt,b^ hjvkt,bw itb'kt,f lfd.js cfv ]ueafl%  

• ajhvfkeh-kjubrehb _ flfvbfybc byntktmnefkehb cfmvbfyj,bc vtsj-

lt,b^ hfw cbcntvbc ufvjrdktdbc cfae'dtkc itflutyc* 

• pjuflvtwybthekb vtsjlt,b _ fcf[fdc ufvjrdktdbc vtwybthek fgfhfnc^ 

hfw ufycfpqdhfdc yt,bcvbthb nbgbc tatmnehj,fc* 
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• cgtwbabrehbf vtsjlt,b^ hjvkt,bw bmvyt,f cbcntvbc cgtwbabrbs lf fcf-

[fdc yt,bcvbthb cbcntvbc sfdbct,eht,t,c& 

 

4&2& o.kbc ufovtylbc ntmyjkjubehb ghjwtcbc ufvjrdktdbc  

cbcntvehb vtsjlehb cfae'dkt,b 

 

cbcntvehb stjhbf fhbc cfvtwybthj lbcwbgkbyt,bc sfyfvtlhjdt [th[t,bcf 

lf vtsjlt,bc sfdbct,ehb fhctyfkb& cbcntvehb ufvjrdktdt,bc vtsjleh cfae'-

dtkc itflutyc pjuflvtwybthekb^ fyfkbnbreh-ghjuyjcnbrekb vtsjlt,b^ fqt-

,ekb wjlybc c[dflfc[df lfhut,blfy& cbcntvehb ufvjrdktdt,bc vtsjlehb 

cfae'dkt,b vjwtvekbf vt-11 yf[-pt& 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

yf[& 11& cbcntvehb ufvjrdktdbc vtsjlehb cfae'dkt,b 

pjuflvtwybthekb 

vtsjlt,b 

fyfkbnbreh-ghjuyjcnb-

rekb vtsjlt,b 

[th[t,b wjlybc 

c[dflfc[df 

lfhut,blfy 

• cbcntvehb fyfkbpb 

• rjvgktmcehb 

vblujvf 

• ghjuhfvek-

vbpyj,hbdb 

lfutuvdf 

• vfcj,hbdb vjvcf[eht,bc 

stjhbf 

• rfdibht,bc stjhbf 

• fk,fsj,bc stjhbf 

• trjyjvbreh-cnfnbcnrehb 

vtsjlt,b 

• aeymwbeh-qbht,ekt,hbdb 

fyfkbpb 

• trjyjvbreh-vfstvfnbrehb 

vjltkbht,f 

• tmcgthnekb itafct,t,bc 

vtsjlt,b 

• cjwbjkjubf 

• acbmjkjubf 

• trjkjubf 
 

cbcntvehb ufvjrdktdt,bc 

vtsjlehb cfae'dkt,b 
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• cbcntvehb fyfkbpb afhsj ufvj.tyt,fc gjekj,c o.kbc ufovtylbc ntmyj-

kjubehb ghjwtcbc ufvjrdktdt,ib^ hjvtkbw cfiefkt,fc b'ktdf, ufydb[bkjs 

yt,bcvbthb ghj,ktvehb cbnefwbf hjujhw itcofdkbc ufhrdtekb j,btmnb^ lblb 

lbfgfpjybc ibuf lf ufht vbptp-itltuj,hbdb rfdibht,bs&  

• rjvgktmcehb vblujvf cfiefkt,fc b'ktdf, ufvjdbrdkbjs ufvovtylb cfl-

uehbc cbcntvf^ ufydb[bkjs bub hjujhw j,btmnb^ hjvtkcfw fmdc c[dflfc[df 

ufvjdkbyt,f& fv itvs[dtdfib ufvovtyl cfluehib vbvlbyfht o.kbc ufovtylbc 

ntmyjkjubehb ghjwtcb eylf lf[fcbfsltc bctsb fcgtmnt,bs^ hjvtksf cfief-

kt,bs itb'kt,f ufydcfpqdhjs lf vbdbqjs itmvybkb cbnefwbblfy ufvjcdkbc 

cnhfntubekb lf nfmnbrehb uflfo.dtnbkt,t,b& 

cbcntvehb fyfkbpb lf rjvgktmcehb vblujvf vzblhjl fhbc 

lfrfdibht,ekb thsvfytssfy lf afmnj,hbdfl fh itb'kt,f htfkbpt,ekb b.jc 

thsvfytsbc ufhtit& sevwf rjyrhtnek cbnefwbfib fewbkt,tkbf ufvjdbrdkbjs 

]th thsb^ vbcb .dtkf ehsbthsrfdibhb ~ibuf lf ufht` lf vtjht^ vbcb ufvjdktybc 

.dtkf v[fht lf fcgtmnb ~cnhemnehf^ vjwekj,f`& 

• ghjuhfvek-vbpyj,hbdb lfutuvdf afhsjl itb'kt,f ufvj.tyt,ek bmytc 

o.kbc ufovtylbc ntmyjkjubehb ghjwtcbc cbcntvehb cnhfntubbc lf nfmnbrbc 

fhxtdbc lf htfkbpt,bcfc&  

• vfcj,hbdb vjvcf[eht,bc stjhbbc vtsjlt,b ufvjb.tyt,f lfvrdtst,bc 

vjvcf[eht,bc sfyfvbvltdhj,bc fhxtdbc ghj,ktvbc^ cfmjykbc vbojlt,bc uhfab-

rt,bc itlutybc lf c[df fyfkjubehb fvjwfyt,bc uflfcfo.dtnfl^ hw cfiefkt,fc 

b'ktdf^ ]th thsb^ itdbcofdkjs itmvybkb rfyjypjvbtht,t,b^ lfrfdibht,ekb 

vjvcf[eht,fpt ufyfw[flt,bc yfrflbc fhct,j,fcsfy lf^ vtjht^ lfdbwdfs vfsb 

vjvcf[eht,bc cfzbhj sfyfvbvltdhj,f& 

• fk,fsj,bc stjhbbc vtsjlt,b udt[vfht,f vbdbqjs uflfo.dtnbkt,t,b^ 

hjvkt,bw ufycfpqdhfdc ufhrdtekb vjdktyt,bc ufydbsfht,bc fk,fsj,fc lf 

itcf'kj vjmvtlt,t,blfy fdbhxbjs .dtkfpt [tkcf.htkb^ vfufkbsfl^ ofhvjt,bc 

htjhufybpfwbf vjdf[lbyjs se ufafhsjt,f^ itdblts ,fpfhpt se fhf lf c[d& 

• ghjlemwbbc [fhbc[bc ufphlfcsfy lfrfdibht,ekb fvjwfyt,bc rjvgktmcehb 

fvj[cybcf lf vfnthbfkehb lf ihjvbsb htcehct,bc thslhjekb trjyjvbbcsdbc 

ufvjb.tyt,f aeymwbeh-qbht,ekt,hbdb fyfkbpbc vtsjlb& vfufkbsfl^ hfnjv eylf 

itdmvyfs cfmjykbc ptlvtnb cbvnrbwt^ se bub cohfafl 'dtklt,f vjhfkehfl lf 
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ufvjlbc [vfht,blfy( ofhvjt,bc ghjlemnb^ hjujhw gjntywbehb cf[vfhb 

qbht,ekt,f, v[jkjl vfiby dkbylt,f^ hjltcfw vj[vfht,bc j,btmnfl uflfbmwtdf& 

vfifcflfvt^ aeymwbeh-qbht,ekt,hbdb fyfkbpbc rdktdbc cfufyb eylf b.jc fhf 

vfhnj ofhvjt,bc ghjwtcb^ fhfvtl ,fphbc vj[vfht,bcfw^ sfyfw^ ofhvjt,bc lf 

,fphbc itcofdkbc ghjwtct,b sfyf,fh ufdktyfc itb'kt,f f[ltyltc thsvfytspt& 

aeymwbeh-qbht,ekt,hbdb fyfkbpbc ufvj.tyt,f o.fkvjvfhfut,bc cbcntvbc cfofh-

vjt,c cfiefkt,fc f'ktdc fofhvjjy bctsb hfwbjyfkehb uflfo.dtnbkt,t,bc 'bt,f 

rjycnhebht,bc^ ntmyjkubbc^ ghjlemwbbc ofhvjt,bc lf vjvcf[eht,bc lfhuib^ 

hjvtkbw epheydtk.jac vbc ufphlbk rjyrehtyneyfhbfyj,fc& 

• vjdktyt,c^ mvtlt,t,c lf ghjwtct,c ijhbc wyj,bkb fy cfdfhelj rfdibht,bc 

cbcntvf itb'kt,f fqdothjs vjltkbht,bc vtsjlt,bc cfiefkt,bs& eahj tatmne-

hbf trjyjvbrehb ~trjyjvbreh-vfstvfnbrehb` vjltkt,b^ hjvkt,bw cfiefkt,fc 

b'ktdf^ ufydcfpqdhjs jgthfnbekb vfhsdbc .dtkfpt hfwbjyfkehb cnhfntubf& 

• cbcntveh-vtsjleh fcjhnbvtynib ufycfresht,ekb flukb erfdbf 

tmcgthbvtynekb itafct,t,bc vtsjlc ~#ltkab@^ #ujyt,hbdb itntdf@ lf c[d&`^ 

hjvtkbw cfiefkt,fc b'ktdf^ cfrvfjl cohfafl vbdbqjs gfce[b ,fpfhpt fvf se 

bv vjdktybc ufydbsfht,bc itcf'kj ghjwtct,bc itcf[t,^ ufvjdfdkbyjs 

cfofhvjc cecnb lf 'kbthb v[fhtt,b^ itdfafcjs fvf se bv cbcntvehb 

qjybc'bt,bc tatmnehj,f& tmcgthnbpbc xfnfht,bc cb[ibht lfvjrblt,ekbf 

hbub cfrbs[t,bc uflfo.dtnfcsfy^ hfw lfrfdibht,ekbf tmcgthnekb ]ueabc 

ajhvbht,fcsfy^ tmcgthnbpbc ghjwtlehfcsfy^ tmcgthnekb itafct,bc 

itltut,bc lfveifdt,bc vtsjlt,bc fhxtdfcsfy& tmcgthnt,bcflvb ofhlutybkb 

'bhbsflb vjs[jdyt,bf% rjvgtntynehj,f^ ghjatcbjyfkbpvb^ 

fdnjhbntnekj,f^ vberth'jt,kj,f& tmcgthnbpbc xfnfht,bc ghjwtlehf 

uekbc[vj,c bltt,bc utythbht,fc lbcrecbt,bc fy ufvjrbs[dt,bc ~xdtekt,hbdbc 

fy vhfdfkcfat[ehbfybc` cfae'dtkpt fyrtnt,bc ufvj.tyt,bs^ [jkj 

rjvgbentht,bc ufvj.tyt,f fhf vfhnj vbqt,ekb vjyfwtvt,bc lfveifdt,fib 

udt[vfht,f^ fhfvtl fyfkbnbrehb lf bvbnfwbehb vjltkt,bc fut,fibw& 

• cbcntveh ufvjrdktdfcf lf lfveifdt,fib fmnbehfl ufvjb.tyt,f wjlybc c[df 

lfhut,blfy fqt,ekb vtsjlehb [th[t,b& vfufkbsfl^ .dtkfpt afhsj rfdibhbf bcts 

vtwybtht,t,sfy^ hjujhbw cjwbjkjubf lf acbmjkjubff ~acbmjkjubehb ntcnt,b^ 
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vjnbdfwbehb fyfkbpb`& ufvjrdktdbc ce,btmnt,bc ehsbthslfvjrblt,ekt,f 

cbcntvehb otct,bcf lf ghjwtleht,bc itcf,fvbcfl vj.dfybkbf vt-12 yf[-pt& 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

yf[& 12& ufvjrdktdbc ce,btmnt,bc ehsbthslfvjrblt,ekt,f 
cbcntvehb otct,bcf lf ghjwtleht,bc itcf,fvbcfl 

tae'yt,f hf sfdbc cfmvbfyj,fib pjuflvtwybthek ghbywbgt,c lf vtsjlt,c^ 

vrdktdfhb dfklt,ekbf% 

_ b.jc j,btmnehb^ vbbqjc cbahs[bkbc .dtkf pjvf^ hfsf ufdktyf fh 

vjf[lbyjc lfabmcbht,ekb afmnbc bynthghtnfwbfpt* 

ufvjrdktdbc ce,btmnt,bc ehsbthslfvjrblt,ekt,f 

otct,b ghbywbgt,b vtsjlt,b 

ufvjrdktdbc vtsjlbrf 

j,btmnehj,f wljvbkt,f vbvfhsekt,f velvbdj,f 

ufvjrdktdbc ghjwtlehf 

ufvjrdktdbc rjywtawbbc itveifdt,f vjyfwtvsf ituhjdt,f lf fyfkbpb 

ufvjrdktdbc itltub 

itltut,b lfcrdyt,b htrjvtylfwbt,b 
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_ vbesbsjc sfdbcb vjyfwtvt,bc wljvbkt,bc [fhbc[b^ v[tldtkj,fib bmj-

ybjc yt,bcvbthb ufvj.tyt,ekb vtsjlbc fhfchek.jabkt,f* 

_ b.jc itvjmvtlt,bsb gbhjdyt,f^ ufycfpqdhjc 'bt,bc f[fkb vbvfhsek-

t,t,b^ ufvjb.tyjc sfyfvtlhjdt vtsjlt,b* 

_ velvbdfl b.jc lfrfdt,ekb ufvjrdktdt,bs^ hfsf b.jc vjv[lfhb wdkbkt-

,t,bc rehcib& 

cbcntvehb rdktdbc ghjwtlehf^ hjvtkbw itlut,f rth'j vjmvtlt,bc sfyf-

vbvltdhj,fsf rjvgktmcbcufy^ itb'kt,f ofhvjdflubyjs itvltub tnfgt,bc cf[bs% 

ufvjrdktdbc rjywtawbbc itveifdt,f% 

_ vbpybc ufycfpqdhf* 

_ ghj,ktvbc lfcvf* 

_ cfveifj /bgjstpbc ajhvbht,f* 

_ vfxdtyt,tksf cbcntvbc ufycfpqdhf& 

rjvgbenthekb vjyfwtvt,bc vbqt,f lf fyfkbpb% 

_ cfveifj bycnhevtynt,bc itveifdt,f* 

_ vjyfwtvsf vbqt,bc ghjwtcb* 

_ vjyfwtvsf lfveifdt,f lf fyfkbpb& 

ufvjrdktdbc itltut,b lf 'bhbsflb lfcrdyt,b% 

_ ufvjrdktdbc itltut,bc ufajhvt,f* 

_ lfcrdyt,bc lf htrjvtylfwbt,bc ajhvbht,f& 

cbcntvehb ufvjrdktdbc rjywtawbf vlujvfhtj,c rdktdbc cfuybc ibyffhcbc 

lfodhbkt,bs ufycfpqdhfcf lf fvjwfybc pjufl lfcvfib vjwtvekb rdktdbsb 

xfyfabmhbc afhukt,ib& fm fmwtynb uflfnfybkbf cfo.bcb ofhvjlutybc ufvjve-

ifdt,fpt ufvjrdktdbc vbpyt,bcf lf ghj,ktvfnbrbc itcf[t,^ cfveifj /bgjstpbc 

ajhvbht,fpt ~yf[& 13`& 
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yf[& 13& ufvjrdktdbc rjywtawbbc itveifdt,f 

ufvjrdktdbc vbpfyb lfvjrblt,ekbf afmnj,hbdfl xfvj.fkb,t,ek cfdtkt 

cbnefwbfpt& tc fhbc fvjwfybc pjuflb lfcvf^ hjvtkbw ufvjvlbyfhtj,c cfofhvjc 

cbcntvehb cfmvbfyj,bc cnhfntubekb lt,ekt,t,blfy lf vbvfhsekbf vvfhsdt-

kj,bsb uflfo.dtnbkt,t,bc vbqt,bcfc ufyecfpqdhtkj,bc ljybc itvwbht,bcrty& 

cfveifj /bgjstpf ~yf[& 14` fhbc fk,fsehb dfhfelb ufycf[bkdtkb vjdkt-

yt,bc fhcbcf lf uflfzhbc upt,bc itcf[t,^ ufvjcfrdktdfl ufvjdktybkb ghj,kt-

vt,bc uflfzhbc sfdbct,ehb fkujhbsvb& cfveifj /bgjstpbc itveifdt,f^ fye^ 

itb'kt,f bsmdfc^ itvlujvb ufvjrdktdbc aeylfvtynb _ hsekb itvjmvtlt,bsb 

ghjwtcbf^ hjvkbc itltufl lubylt,f vstkb veifj,bc xfhxjt,b lf ufybcfp-

qdht,f vbcb 'bhbsflb vbvfhsekt,t,b& vfy eylf epheydtk.jc% 

_ cfbvtljj,f ~/bgjstpf eiefkjl eylf b.jc lfrfdibht,ekb ghj,-

ktvfcsfy^ ufvjvlbyfhtj,ltc vbcb fhcblfy`* 

_ obyfcofhvtn.dtkt,f ~fhf vfhnj [cybltc^ fhfvtl b.jc ghj,ktvbc uflfz-

hbc cfae'dtkb`* 

_ itvjovt,flj,f ~itcf'kt,tkb hjv b.jc vbcb lt,ekt,t,bc itvjovt,f tvgb-

hbekb vfcfkbs`* 

_ ajhvfkbpfwbbc itcf'kt,kj,f ~'bhbsflb dfhfelbc fhf vfhnj kjub-

rehfl ufvj[fndbc itcf'kt,kj,f^ fhfvtl trjyjvbreh-vfstvfnbrehb vtsjlt,bc 

cfiefkt,bsfw`& 

tvgbhekb vjyfwtvt,bc vbqt,f lf uffyfkbpt,f^ hjvtkbw lfrfdibht,ekbf 

cfveifj bycnhevtynt,bc itveifdt,fcsfy^ hfw ofhvjflutyc byajhvfwbbc ituhj-

dt,bc^ lfveifdt,bcf lf fyfkbpbc vtsjlt,bc lf cfiefkt,t,bc thsj,kbj,fc 

ufvjrdktdbc rjywtawbbc itveifdt,f 

vbpfyb ghj,ktvf /bgjstpf vfxdtyt,kt,bc cbcntvf 

sfyfvbvltdhekb  vjmvtlt,t,bc rjvgktmcb 

ufvjrdktdbc ghj,ktvfnbrf 

ufvjrdktdbc cfufyb ufvjrdktdbc fvjwfyt,b 
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ufvjrdktdbc cfveifj /bgjstpbc itvjovt,bc vbpybs& ufvjrdktdbc cfveifj 

bycnhevtynt,bc fhxtdbc vbpfyb lf otcb vj.dfybkbf vt-15 yf[-pt& 

 

 

 

 

 

 

 

 

 

 

 

yf[& 14& ufvjrdktdbc cfveifj /bgjstpf 

cfveifj bycnhevtynt,b fhbc vtsjlt,bc lf [th[t,bc fhf vtmfybrehb 

thsj,kbj,f^ fhfvtl vfsb vbpfyvbvfhsekb fhxtdf rjyrhtnekb^ cgtwbabrehb 

fvjwfyt,bc uflfcfzhtkfl& vbcb itveifdt,f itlut,f hbub tnfgt,bcufy^ hjvkt,bw 

itbwfdc ufycfpqdhfc% 

_ gbhdtkflb vjyfwtvt,bc ituhjdt,bc vtsjlt,b lf ghjwtleht,b ~ufvjm-

dt.yt,ekb cnfnbcnbrehb vjyfwtvt,b^ cfofhvjc ibuf byajhvfwbf^ ithxtdbsb 

ufvjrdktdt,b`* 

_ vbqt,ekb vjyfwtvt,bc lfveifdt,bc vtsjlt,b lf cfiefkt,t,b 

~trjyjvbreh-cnfnbcnbrehb lf trjyjvbreh-vfstvfnbrehb vtsjlt,b`* 

_ cfveifj /bgjstpt,bc itvjovt,bc vfcfkbc fyfkbpbc lf ufypjuflt,bc 

vtsjlt,b ~vjltkbht,f^ jgthfwbt,bc ufvjrdktdf^ tmcgthnbpf`& 

ghj,ktvbc uflfzhbc upt,b 

cfbvtljj,f obyfcofhvtn- 
.dtkt,f

ufvjrdktdbc 
vbvfhsekt,t,b 

itvjovt- 
,flj,f

ufvjrdktdbc vfxdtyt,kt,bc cbcntvf 

ufvjrdktdbc cfveifj /bgjstpf 

ghj,ktvbc fhcb 

rdktdbc xfhxjt,b ghj,ktvbc uflfz-
hbc fkujhbsvb 

ufvjrdktdbc 
vbvfhsekt,t,b 

ufvjrdktdbc aeylfvtynb 
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yf[& 15& ufvjrdktdbc cfveifj bycnhevtynt,b 

tvgbhbekb vjyfwtvt,bc vbqt,bc ghjwtcib^ hjvtkbw [jhwbtklt,f fhxt-

ekb cfveifj bycnhevtynt,bc itcf,fvbcfl^ ufycfresht,ekb vybidytkj,f fmdc 

cgtwbfkeh ithxtdbs ufvjrdktdt,c^ vjcf[ktj,bcf lf cgtwbfkbcnt,bc ufvjrbs-

[dfc^ tmcgthnbpfc^ hfw cfiefkt,fc b'ktdf eahj qhvfl ufdthrdts cfofhvjc 

cbcntveh-jhufybpfwbekb cfmvbfyj,bc rjyrhtnek ghj,ktvfnbrfib& 

vfcfkbc lfveifdt,bcf lf fyfkbpbcfc ufycfresht,ekb vybidytkj,f fmdc ufvj-

cfrdktdb ghj,ktvt,bc ufydbsfht,bc ghjuyjcnbrek ufsdkt,c& fv lhjc afhsjl 

ufvjb.tyt,f tmcnhfgjkfwbbc^ vjltkbht,bc lf tmcgthnekb itafct,t,bc vtsjlt,b& 

xfnfht,ekb ufvjrdktdbc itltub fhbc lfcrdyt,bcf lf htrjvtylfwbt,bc 

itveifdt,f^ hfw eiefkjl eylf ufvjvlbyfhtj,ltc lfveifdt,bc itltut,blfy^ 

b.jc fhuevtynbht,ekb lf cfbvtlj^ vbvfhsekb ufvjcfrdktdb ghj,ktvbc uflfz-

hbcrty& 

ufvjrdktdbc itltut,b itb'kt,f ofhvjdflubyjs ghj,ktvbc fhcbc vjrkt^ 

.dtkfcsdbc ufcfut,b uflvjwtvbc fy chekb vtwybthekb fyufhbibc itlutybs^ 

hjvtkibw cbcntvehb sdfkcfxbyj ajhvbs fhbc ofhvjlutybkb ufvjrdktdbc 

cmtvf lf vjwtvekbf ltnfkehfl lfcf,est,ekb lfcrdyt,b lf htrjvtylfwbt,b& 

vtwybthek fyufhbiib ~vj[ctyt,fib` fcf[ekb eylf b.jc itvltub byajhvfwbf% 

ufvjrdktdbc cfveifj bycnhevtynt,b 

vtsjlt,bcf lf [th[t,bc vbpfyvbvfhsekb fhxtdf 

vjyfwtvsf ituhjdt,bc vt-
sjlt,b lf ghjwtleht,b 

vjyfwtvsf lfveifdt,bc  
vtsjlt,b lf cfiefkt,t,b 

cfveifj /bgjstpbc 
itvjovt,bc 
vtsjlt,b 

ghj,ktvbc fhcbc  
ufycfpqdhf 

ghj,ktvbc ufydbsfht,bc 
ghjuyjcnbrekb ufsdkt,b 

lfcrdyt,bc lf htrjvtylfwbt,bc itveifdt,f 

bycnhevtynt,bc fhxtdf 
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_ ufvjrdktdbc vbpfyb* 

_ ufvjrdktdbc j,btmnb lf [th[t,b* 

_ ufvjrdktdbc ithxtdbc lf[fcbfst,f^ xfnfht,bc lhj^ byajhvfwbbc 

ituhjdt,bc vtsjlb ~fyrtnbht,f lf f&i&`* 

_ rbs[dfhb ~fyrtnf`* 

_ vjyfwtvt,b itvchekt,kt,bc lf rjyceknfynt,bc itcf[t,* 

_ byajhvfwbbc vbqt,bc o.fhjt,b^ vfsb cfbvtljj,f rf,bytnehb ufvjrdkt-

dt,bc xfnfht,bcfc& 

ofhvjflutyc hf cbcntveh-jhufybpfwbekb vblujvbc evybidytkjdfytc aey-

mwbfc^ ufvjrdktdf dfhfelj,c vbc pecn jhufybpt,fc& ufvjrdktdt,bc lfvjerblt,t-

kb mdtufy.jabkt,bc xfvj.fkb,t,bc uflfo.dtnbkt,f vybidytkjdfyobkfl fhbc lf-

vjrblt,ekb cfofhvjc vlujvfhtj,fcf lf cehdbkt,pt^ vbcb cf,fphj cfmvbfyj,bc 

cnhfntubfcf lf nfmnbrfpt^ fuhtsdt^ vbc itcf'kt,kj,t,pt lf veifrsf ghjatcbek 

gjntywbfkpt& 

fvhbufl^ jhufybpfwbbc cbcntvjkjubf^ hjujhw cfvtwybthj lf cfcofdkj 

lbcwbgkbyf^ vzblhjl fhbc lfrfdibht,ekb cfpjufljt,bc trjyjvbreh^ gjkb-

nbreh lf cjwbfkeh w[jdht,fcsfy& bctdt^ hjujhw yt,bcvbthb c[df vtwybtht,f^ 

bub fchekt,c hbu aeymwbt,c^ hjvkbcufyfw .dtkfpt vybidytkjdfybf itvtw-

yt,bsb^ vtsjljkjubehb^ hfwbjyfkeh-jhufybpfwbekb lf ghjuyjcnbrekb& 

• itvtwyt,bsb aeymwbf dkbylt,f cjwbfkehb cbcntvt,bc jhufybpt,bcf lf 

sdbsjhufybpt,bc ghjwtct,bc uf[cyfib^ jhufybpfwbekb ufydbsfht,bc rfyjypj-

vbth ntyltywbt,ib^ c[dflfc[df cjwbfkehb vjdktyt,bc lbyfvbrfib& 

• vtsjljkjubehb aeymwbf vzblhjl fhbc lfrfdibht,ekb jhufybpfwbbc 

cbcntvjkjubbc itvtwyt,bs aeymwbfcsfy& rth'j stjhbt,bcufy ufyc[dfdt,bs^ 

jhufybpfwbbc cbcntvjkjubf fhbc rjvgktmcehb^ byntuhbht,ekb vtwybtht,f& bub 

brdktdc jhufybpfwbek ehsbthsj,t,c vfrhj- lf vbrhjljytpt^ hjujhw vskbfy 

cbcntveh ofhvjyfmvyt,c^ hjvkt,bw jhufyekfl fhbc lfrfdibht,ekb thsvfytssfy& 

jhufybpfwbbc stjhbbc rfyjy_ntyltywbt,b ufyb[bkfdc jhufybpfwbekb cbcntvbc 

xfvj.fkb,t,bc^ ufydbsfht,bcf lf aeymwbjybht,bc eahj vfcinf,eh ghjwtct,c& vbcb 

wjlyf fewbkt,tkb gbhj,ff cfpjufljt,hbdb cbcntvt,bc eahj rth'j^ itlfht,bs 

dbohj rfyjy-ntyltywbt,bc cojhfl itcofdkbcfsdbc& jhufybpfwbbc cbcntvjkjubf 

fhbc vtsjljkjubehb ,fpf rth'j stjhbt,bcsdbc^ hjvtkbw itbcofdkbc 

jhufybpfwbekb cfmvbfyj,bc wfkrtek fcgtmnt,c* 
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• hfwbjyfkeh-vfjhufybpt,tkb aeymwbf jhufybpfwbbc cbcntvjkjubfib dkby-

lt,f jhufybpfwbekb cfmvbfyj,bc ufvjwlbkt,bc ufypjuflt,fib hjujhw ofhcekib^ 

fctdt fov.jibw^ jhufybpfwbbc lf vbcb cnhemneht,bc jgnbvfkehb vjltkt,bc 

itveifdt,fib^ cjwbfkehb ntmyjkjubt,bc ufycfpqdhfib cjwbfkehb lf gjkbnb-

rehb rjyakbmnt,bc itlfht,bs evnrbdytekjl uflfzhfcsfy lfrfdibht,bs* 

• ghjuyjcnbrekb aeymwbbc htfkbpt,f cfiefkt,fc b'ktdf^ lfdbyf[js 

#cfofhvjc [dfkbyltkb lqt@^ dbobyfcofhvtn.dtkjs jhufybpfwbekb vjdktyt,b& 

jhufybpfwbbc cbcntvjkjubf fh fhbc bpjkbht,ekb c[df vtwybtht,t,bcufy 

_ bub vzblhjlff lfrfdibht,ekb cjwbjkjubfcsfy^ cbcntvfsf pjufl stj-

hbfcsfy^ trjyjvbreh stjhbfcsfy^ vtyt]vtynsfy^ fynbrhbpbcekb vfhsdbc 

stjhbfcsfy^ hflufy jhufybpfwbf lf vfhsdf fhbc flfvbfyt,bc thsj,kbdb 

cfofhvjj cfmvbfyj,bc tatmnehj,bc fewbkt,tkb gbhj,f& 

 

4&3& o.kbc ufvovtylb cfluehbc jhufybpfwbf^ hjujhw cbcntvf 

 

o.kbc ufvovtylb cfluehbc jhufybpfwbbc^ hjujhw cbcntvbc aeymwb-

jybht,f yt,bcvbthb jhufybpfwbbc ~vfs ijhbc^ o.kbc ufvovtylb cfluehbc` 

mvtlbseyfhbfyj,f gbhdtk hbuib lfvjrblt,ekbf vbc eyfhpt fhf vfhnj ittuejc 

aeymwbjybht,bc ufht gbhj,t,bc wdkbkt,t,c^ fhfvtl ptvjmvtlt,f vjf[lbyjc fv 

gbhj,t,pt^ hflufy v[jkjl gthvfytynekb flfgnfwbbc fewbkt,kj,f tvemht,f 

jhufybpfwbbc^ hjujhw cbcntvbc vskbfyj,fc& 

,th'yekfl cbn.df #jhufybpfwbf@ ybiyfdc vjo.j,fc^ it[fvt,fc^ ufth-

sbfyt,fc ths vskbfyj,fib^ fy vo.j,h cbcntvfib vj.dfyfc& fvhbufl^ vskbfyj,f 

fhbc yt,bcvbthb cbcntvbc ufyvcfpqdhtkb sdbct,f lf vskbfyj,bc gbhdtk-

cfo.bcj,f _ cbcntvbc 'bhbsflb gjcnekfnb& cbcntvf _ ehsbthslfvjrblt,ekb^ 

ehsbthslfrfdibht,ekb lf ehsbthsvjmvtlb tktvtynt,bc vbpfyitojybkb th-

sj,kbj,ff& vfsb yfobkt,b^ rfdibht,b^ ehsbthsj,t,b lf aeymwbt,b ths 

vskbfyj,fc mvybc& 

bv.jat,bfy hf ehsbthslfvjrblt,ekt,fib^ ehsbthsrfdibhcf lf ehsbth-

smvtlt,fib^ fye thsj,kbdfl aeymwbjybht,ty^ cbcntvbc itvflutytkb rjvgj-

ytynt,b epheydtk.jaty cbcntvbc^ hjujhw vskbfyj,bc aeymwbjybht,fc& fvfcsfy^ 

ghbywbgekfl vybidytkjdfybf fhf e,hfkj aeymwbjybht,f^ fhfvtl aey-
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mwbjybht,f byntuhfkehb fye rjvgktmcehb tatmnbc vbcfqt,fl vbpybc vbq-

otdbcsdbc^ hbcsdbcfw cbvhfdkbc itvflutytkb yfobkt,b cbcntvfl jhufybplt,f lf 

fvfdt lhjc^ cfresfh sfdc byfhxeyt,ty^ hjujhw vskbfy ofhvjyfmvyc ~yf[& 16`& 

vskbfyj,bc itvflutytkb yfobkt,b ehsbthsrfdibhib eylf b.jc^ [jkj 

vskbfybc ufydbsfht,f lfvjrblt,ekbf vbc .dtkfpt cecn yfobkpt& cbcntvbc^ 

hjujhw thsb vskbfyj,bc mvtlbseyfhbfyj,bc gbhj,f cojhtl vbcb itvflutytkb 

yfobkt,bc gjntywbfkt,bc ehsbthsitsfy[vt,fib vlujvfhtj,c& ehsbthsitsfy-

[vt,bc xfhxjgbhj,t,b fhbc cbcntvbc vbpfyb& eahj vnrbwt hujkt,bc ityf[dfpt 

cbcntvbc [fh]t,b fodt,f cbcntvbc ]fveh [fh]t,c^ hbsfw fmdtbst,c vbc mvtlbs-

eyfhbfyj,fc& vfifcflfvt^ cbcntvbc mdtlbseyfhbfyj,f egbhdtktcfl lfvjrblt-

,ekbf vbcb jhufybpt,ekj,bc [fhbc[pt& #jhufybpfwbbc@ wyt,f^ afhsj ufut,bs^ 

ybiyfdc ufhrdtek otchbuc^ [jkj jhufybpt,bc ufphlf _ vjotchbut,fc^ hjvtkbw 

itb'kt,f vbqotek bmytc cfvb fewbkt,tkb gbhj,bc lfwdbs% 

_ se ufycfpqdhekbf cbcntvbc cfpqdht,b fye lflutybkbf^ se hfvlty lf 

hjujh ofhvjvmvytk thstekc itbwfdc bub* 

_ se ufycfpqdhekbf wdkflt,b^ hjvkt,bw f[fcbfst,c cbcntvbc 

ofhvjvmvytk thstekt,c lf lflutybkbf lfcfidt,b ehsbthsj,t,b vfs itcf'kj 

hfjltyj,hbd vybidytkj,t,c ijhbc* 

_ se ufycfpqdhekbf sbsjtekb thstekbc vjmvtlt,bc cf[t lf vfsb 

ehsbthsmvtlt,bc cmtvt,b& 

fvfcsfy^ yt,bcvbthb cbcntvbc jhufybpt,f vjbs[jdc tktvtynt,bc bcts 

ithxtdfc lf itsfdct,fc^ hjvkt,bw fhf vfhnj epheydtk.jac vbc /fhvjybek 

aeymwbjybht,fc lf ufydbsfht,fc hjujhw thsb vskbfyj,bcf^ fhfvtl eahj 

vc[dbk cbcntvfcsfy sfdct,flj,fcfw^ hjvkbc tktvtyncfw ofhvjflutyc bub& 

sdbsjy tktvtynt,c rb ~cbcntvbc itvlutyt,bc rjvgjytynt,b`^ vjmvtlt,ty hf 

vbpfyitojybkfl^ vstkb jhufybpfwbbc vbvfhs fmds ufhrdtekb aeymwbf^ hfw 

f[fcbfst,c fvf se bv tktvtynbc hjkc lf lfybiyekt,fc vbpybc ufy[jhwb-

tkt,fib& aeymwbt,bc thsj,kbj,bc lfybiyekt,ff^ epheydtk.jc .dtkf mdtcbc-

ntvbc ~tktvtynbc` .dtkfpt tatmnehb aeymwbjybht,f cbcntvbc vbpyt,bc itcf-

,fvbcfl& fvhbufl^ jhufybpfwbbc^ hjujhw cbcntvbc vlujvfhtj,f [fcbfslt,f 

tktvtynt,bc hfjltyj,hbdb itvflutykj,bs^ vfsb ehsbthslfvjrblt,ekt,bs^ 

ehsbthsrfdibhbs lf ehsbthsmvtlt,bs^ vskbfyfl cbcntvbc lf vbcb tkt-

vtynt,bc aeymwbehb cgtwbabrbs& 
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jhufybpfwbbcf lf jhufybpfwbekb ehsbthsj,t,bc rdktdf sfyfvtlhjdt 

vlujvfhtj,bc fmnefkehb fvjwfyff& \\ cfereytib xfvj.fkb,lf jhufybpfwbbc 

jhb 'bhbsflb vjltkb ~lf[ehekb lf qbf`& sbsjtekb ,fpbht,ekbf vbcb^ 

hjujhw cbcntvbc ofhvjlutyfpt& fvfc [tkb iteo.j cbcntvbc pjuflb stjhbbc 

ufydbsfht,fv^ hfvfw ofvjzhf jhufybpfwbbc ufy[bkdbc fvjwfyf vbcb .dtkf 

itvflutytkb tktvtynbc lf mdtcbcntvbc thsj,kbj,fib& 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

yf[& 16& cbcntvfl jhufybpt,bc ghjwtcb 

cbcntvf 

flfgnfwbf ehsbthsj,f ufhtvjcsfy ptvjmvtlt,f 

thsb vskbfyj,f 

ehsbthslfvjrblt,ekt,f ehsbthsrfdibhb ehsbthsmvtlt,f 

aeymwbjybht,f 

byntuhfkehb tatmnbc vbqt,f 

cbcntvbc 
cfpqdfhb 

lfvjrblt,ekt,f cbcntvbc 
jhufybpt,bc [fhbc[pt 

cbcntvbc wdkflt,b 

cbcntvbc thstekt,bc ehsbthsmvtlt,bc cf[t 

cbcntvbc aeymwbt,bc thsj,kbj,f 

jhufybpfwbbc^ hjujhw cbcntvbc vlujvfhtj,f 
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fhct,j,c cbcntvbc wyt,bc vhfdfkb vbcfqt,b ufyvfhnt,f& ufyvfhnt,fsf 

cbcntvf htfkehb j,btmnbc fy vjdktybc f,cnhfmnekb ~tyj,hbdb` fyfkjubf ~vj-

ltkb`^ vfuhfv^ fvfdt lhjc^ bub fh fhbc j,btmnb& cbcntvf fhbc bc^ hfw eylf 

dbwjlts vjwtvekb j,btmnbc itcf[t,^ hfsf uflfdo.dbnjs ufvjrdktdbc^ lfutu-

vdbc lf vfhsdbc hfbvt rjyrhtnekb fvjwfyf& cbcntvbc pjuflb stjhbbc itcf[t, 

gbhdtk ihjvt,ib 'bhbsflb .ehflqt,f tsvj,jlf ibuf tktvtynt,bc lf vfs 

ijhbc^ rfdibht,bc ufy[bkdfc^ cnhemneht,c lf ghjwtct,c^ hjvkt,bw ephey-

dtk.jalyty vbpybc vbqotdfc lf itltubc vbqt,fc& cbcntvehb vblujvbc gjpb-

wbblfy ufvjvlbyfht^ jhufybpfwbf ufyb[bkt,f hjujhw yt,bcvbthb cjwbfkeh-

trjyjvbrehb ofhvjyfmvyb^ hjvtkcfw fmdc cfmvbfyj,bc ajhvbc fhxtdbc ufhrdt-

ekb sfdbceakt,f lf ofhvjflutyc thsbfy jhufybpfwbek cnhemnehfc^ hjvkbc 

tktvtynt,b thsvfytssfy lfrfdibht,ekbf lf thsj,kbdfl vjmvtlt,ty cfthsj 

vbpyt,bc vbcfqotdfl^ [jkj vfhsdf ufyb[bkt,f hjujhw cbcntvbc sdbct,f^ 

itbyfhxeyjc sfdbcb cnhemnehf^ ufyfvnrbwjc sfdbcb ibuf rfdibht,b jhufyb-

pfwbfc lf ufht cfv.fhjc ijhbc rfdibht,bc ufhsekt,fcsfy thsfl& fvfdt lhjc^ 

fmwtynb jhufybpfwbbc cbcntvehb ofhvjlutybc itcf[t, fhct,ek ihjvt,ib 

uflfdblf ufht cfv.fhjcsfy vbcb ufye.jatkb rfdibhbc ufvjdktyfcf lf fqothfpt& 

itltufl xfvj.fkb,lf jhufybpfwbbc^ hjujhw qbf cbcntvbc js[b vjltkb& 

jhufybpfwbf itb'kt,f ofhvjdflubyjs^ hjujhw ghjwtcb lf hjujhw vjd-

ktyf& hjujhw ghjwtcb^ jhufybpfwbf fhbc vjmvtlt,fsf thsj,kbj,f^ hjvtkcfw 

vbd.fdfhs vskbfybc yfobkt,c ijhbc ehsbthsrfdibhbc ofhvjmvyfcf lf chek-

.jafcsfy& hjujhw vjdktyf^ jhufybpfwbf fhbc tktvtynt,bc ufthsbfyt,f ghju-

hfvbc fy vbpybc htfkbpt,bcsdbc^ vjmvtlb ufhrdtekb otct,bc lf ghjwtleht,bc 

cfae'dtkpt& jhufybpfwbekb ehsbthsj,t,b fhbc jhufybpfwbbc tktvtynt,c 

ijhbc ehsbthsmvtlt,f fy cfobyffqvltuj mvtlt,f vbcb aeymwbjybht,bc 

ghjwtcib& jhufybpfwbek ehsbthsj,t,c itb'kt,f /mjyltc cfvb ljyt ~yf[& 17`% 

_ cfqb fphbc* 

_ ehsbthsufyflueht,bc* 

_ obyfcofh lfghjtmnt,ekb ehsbthsmvtlt,bc& 

cbcntveh stjhbfib jhufybpfwbf fhbc vjotchbut,bc ghjwtcbcrty vbpfy-

cohfaekj,f^ hjujhw fv ghjwtcbc itltubc cbyjybvb& jhufybpfwbbc cjwbj-

kjubfcf lf jhufybpfwbbc pjufl stjhbfib vjwtvekb wyt,f thslhjekfl 

ufvjb.tyt,f cjwbfkehb ghjwtcbc^ rth'j vvfhsdtkj,bsb aeymwbbc lf 
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rjktmnbehb cfmvbfyj,bc cgtwbabrehb vhfdfktktvtynbfyb ce,btmnbc ~thslhj-

ekfl j,btmnbc` fqcfybiyfdfl^ fvfcsfy^ vfhsdbc j,btmnbc hjkib ufvjlbfy 

flfvbfyt,b^ vfsb mwtdf fy cfmvbfyj,f ~yf[& 18`& 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

yf[& 17& jhufybpfwbekb ehsbthsj,t,bc ljytt,b 

• jhufybpfwbbc^ hjujhw flfvbfyt,bc mwtdbc vjotchbut,bc ghjwtcbc ufut,f 

nbgehbf cjwbfkeh-vvfhsdtkj,bsb lbcwbgkbyt,bc evhfdktcj,bcsdbc& ghj-

wtcbc ibyffhcc ofhvjflutyc flfvbfyt,bc ufthsbfyt,f ~]ueab` lf vfsb mwtdbc 

jhufybpfwbf 

ghjwtcb thsb vskbfyj,f vjdktyf 

cbcntvbc vjmvtlt,bc 
thsj,kbj,f 

cbcntvbc tktvtynt,bc 
ufthsbfyt,f 

ehsbthsrfdibht,bc 
itcfmvytkfl 

vbpyt,bc  
htfkbpfwbf 

jhufybpfwbekb ehsbthsj,t,b 

ehsbthsmvtlt,f ufhtvjcsfy cfobyffqvltuj mvtlt,f 

cfqb fphb cbcntvbc aeymwbjybht,bc 
dfhbfynt,b 

ehsbthsufyflueht,f 

lfghjtmnt,ekb 
ehsbthsmvtlt,f 

cbcntvbc aeymwbjybht,bc itltub 
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htukfvtynfwbf vbpybc vbcfqotdfl thsj,kbdb cfmvbfyj,bc ufy[jhwbtkt,bcf lf 

ehsbthsmvtlt,bcfc^ [jkj vbcb itltubf cjwbfkehb otchbubc fy sfy[vj,bc 

ufhrdtekb ljybc epheydtk.jaf& jhufybpfwbbc^ hjujhw rth'j vvfhsdt-

kj,bsb aeymwbbc ufycfpqdhf vbesbst,c vfcpt^ hjujhw vvfhsdtkj,bsb 

cfmvbfyj,bc cnfylfhnek tktvtynpt^ bctspt^ hjujhbwff vbpfyvbvfhsekj,f^ 

lfutuvdf ~pju]th vjnbdfwbf`^ rjjhlbyfwbf lf rjynhjkb& jhufybpfwbbc 

wyt,fib buekbc[vt,f cfo.bcb gbhj,t,bc itmvybc ghjwtcb vbpyj,hbdb cfmvbf-

yj,bcsdbc% cfveifj flubkt,bc cbcntvbc ajhvbht,f _ jhufybpfwbbc cnhem-

nehbc^ gthcjyfkbc ithxtdf^ ufyfobkt,f lf cofdkt,f& fv sdfkcfphbcbs^ vjwt-

vekb wyt,f [ibhfl ufvjb.tyt,f jgthfnbekb vfhsdbc stjhbfib& 

 jhufybpfwbf  

     

flfvbfyt,bc mwtdbc 

vjotchbut,bc ghjwtcb 
 

rth'j vvfhsdtkj,bsb 

aeymwbf 
 

cjwbfkehb j,btmnb 

~lf ce,btmnb` 

     

• flfvbfyt,bc 

ufthsbfyt,f 

• mwtdbc ctuvtynfwbf 

• thsj,kbdb 

cfmvbfyj,f 

• cfmvbfyj,bc 

ehsbthsmvtlt,f 

 • cfmvbfyj,bc cnfylfh-

nekb tktvtynb 

• gbhj,t,bc itmvyf 

vbpyj,hbdb 

cfmvbfyj,bcsdbc 

• jhufybpfwbbc 

cnhemnehbc 

ajhvbht,f 

 • cjwbfkehb j,btmnb 

• rjktmnbehb 

ce,btmnb 

• ptvjmvtlt,bc o.fhj 

• ptvjmvtlt,bc flubkb 

 

     

cjwbfkehb sfy[vj,f  vfhsdbc stjhbbc 

yfobkb 

 cjwbfkehb cbcntvf 

      

 vjotchbut,bc j,btmnb% 

• flfvbfyt,b 

• mwtdf 

cfmvbfyj,f 

  

 

yf[& 18& jhufybpfwbekb ehsbthsj,t,bc vjotchbut,bc j,btmnt,b 
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4&4& o.kbc ufvovtylb cfluehbc jhufybpfwbbc  

aeymwbjybht,bc cbcntvehb fyfkbpb 

 

jhufybpfwbf ofhvjflutyc vskbfy qbf cbcntvfc& vhfdfkhbw[jdfyb 'fabs 

bub lfrfdibht,ekbf ibuf lf ufht ufhtvjcsfy^ hjvkbc wdfkt,flj,f jhufyb-

pfwbbc cfmvbfyj,fpt gjpbnbeh lf ytufnbeh ptvjmvtlt,fc f[ltyc& hfw eahj 

hsekb lf vfcinf,ehbf jhufybpfwbf^ vbs vtnb .ehflqt,bc lfsvj,f e[lt,fs 

vtofhvtt,c lf vtyt]tht,c ufhtvjc fyfkbpcf lf vfhsdbc tatmnehj,fpt vbcb 

ufdktybc ufsdfkbcobyt,fpt& 

cbcntvehb vjltkb fhbc jhufybpfwbf^ hjvtkibw vbcb aeymwbjybht,f^ 

sdbct,t,b^ cnhemnehf^ vjmvtlt,bc sfdbct,eht,t,b lf ufydbsfht,bc kjubrf 

lfvjrblt,ekbf ufhtvjc vlujvfhtj,fcf lf lbyfvbrfpt& vjwtvekb vjltkb 

fqothc jhufybpfwbfc^ hjujhw lbyfvbreh cbcntvfc^ hjvtkbw vzblhjl ehsb-

thsmvtlt,c ufhtvjcsfy lf htfubht,c vbcb wdkbkt,bc lbyfvbrfpt& lbyfvbrehb 

cbcntvf _ tc nthvbyb yfctc[t,bf cbcntvt,bc cfthsj stjhbblfy lf fvbnjv cfo.bc 

dfhbfynib vbcb fhcb uekbc[vj,lf^ hjv yt,bcvbthb jhufybpfwbf itb'kt,f 

vbdfresdyjs qbf cbcntvt,c^ se bub wdkbc ufhtvjcsfy tythubfc^ byajhvfwbfc^ 

cbcntveh ghjlemnc lf lf[ehekc _ se fctsb ufwdkf fh [lt,f& jhufybpfwbfpt 

fctsb it[tlekt,bc xfvj.fkb,t,fib vybidytkjdfyb hjkb itfchekf cbcntvbc 

pjuflb stjhbbc ofhvjvflutykt,bc ihjvt,vf& 

jhufybpfwbfcsfy vbvfhst,bs tc ybiyfdlf^ hjv qbf cbcntvbc vjltkbs 

vjveifdt jhufybpfwbf vjb[vfhc vfcfkt,c lf cjwbfkeh htcehct,c^ byajhvfwbfc 

lf ufhtvjc fodlbc ufhrdtek cbcntveh ghjlemnc^ lf[ehekb cbcntvbcufy 

ufyc[dfdt,bs& hflufy cbcntvbc uf[cybkj,f ufybcfpqdht,jlf vbcb rfdibhbs 

ufhtvjcsfy^ hjvtkbw htfkbpt,ekb b.j ufhtvjcsfy flfgnfwbbc cjwbfkehb 

aeymwbbc cfiefkt,bs^ jhufybpfwbbc vjltkbc^ hjujhw qbf cbcntvbc fctsb 

ufut,f ghfmnbrekfl tvs[dtjlf jhufybpfwbbc ,eyt,hbdb vjltkbc ufyvfhnt,fc& 

jhufybpfwbbc ,eyt,hbdb vjltkb pjuflfl fhbc ufycfresht,ekb it[t-

lekt,f jhufybpfwbbc aeymwbjybht,bcf lf ufydbsfht,bc rfyjypjvbht,fsf ,e-

yt,fpt& jhufybpfwbf ufyb[bkt,f^ hjujhw cjwbfkehb jhufybpvb ~rdfpb-

,eyt,hbdb j,btmnb`^ hjvtkbw stktjkjubehfl^ tdjkewbehfl lf tnfgj,hbdfl 

dbsfhlt,f lf aeymwbjybht,c sfdbcb rfyjyt,bc vb[tldbs^ hjvkbc wtynhfkehb 

ghj,ktvf^ bctdt hjujhw ,bjkjubeh jhufybpvt,ib^ fhbc vbcb uflfhxtyf& fv 
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vjltkib ajhvfkehb cnhemnehbc ajhvbht,bc kjubrf ~vfu&^ jhufybpfwbbc 

mdtvjlfy lfghjtmnt,f` vlujvfhtj,c jhufybpfwbfib erdt htfkehfl xfvj-

.fkb,t,ekb ehsbthsj,t,bc uffpht,fib^ lfrfyjyt,fcf lf bycnbnewbjyf-

kbpfwbfib& ,eyt,hbdb vjltkbc cgtwbabrf jhufybpfwbbc stjhbfib dkbylt,f 

jhufybpfwbekb cnhemnehbc xfvj.fkb,t,bc ,eyt,bc lf vtmfybpvt,bc ufut,fib^ 

hjvtkbw ufyb[bkt,f hjujhw sfdbcsfdfl itmvybkb lf cnbmbehfl vjmvtlb 

cjwbfkehb bycnbnenb& fv bycnbnenbc ,eyt,f lf aeymwbf itb'kt,f ufdbfphjs 

v[jkjl jhufybpfwbekb cbcntvbc c[dflfc[dfudfh vjs[jdyt,sfy _ cjwbfkeh 

aeymwbt,sfy lfrfdibht,bs& jhufybpfwbbc stjhbbc ,eyt,hbdb vjltkbc c[df vjv-

[htt,bc sdfkcfphbcbs^ jhufybpfwbbc vcufdct,f ,eyt,hbd cbcntvt,sfy bvfib 

vlujvfhtj,c^ hjv thscfw lf vtjhtcfw fmdc ufydbsfht,bc ufhrdtekb cfcb-

wjw[kj wbrkb% lf,flt,f^ ufydbsfht,f^ phlf^ vjvobat,f lf cbrdlbkb& 

fctsb it[tlekt,f jhufybpfwbfpt^ hjujhw ,eyt,hbd cbcntvfpt^ ljvbybht,lf 

jhufybpfwbbc stjhbfib lff[kjt,bs ufcekb cfereybc 60-bfyb okt,bc ,jkjvlt& 

vfuhfv fctsb it[tlekt,bc ,fyfkehj,f lhjsf ufyvfdkj,fib firfhf uf[lf^ hflufy 

jhufybpfwbbc fhwths vjltkib^ rkfcbrehbc xfsdkbs^ fh efh.jaty ufhrdtek 

ehsbthsj,fc jhufybpfwbfcf lf ufhtvjc ijhbc& cojhtl fvbnjv jhufybpfwbbc 

sfyfvtlhjdt stjhbfib jhufybpfwbbc^ hjujhw qbf cbcntvbc vjltkbc cf[bs^ xdt-

ekt,hbd^ ufyb[bkt,f v[jkjl bctsb vjltkb^ hjvtkibw lbyfvbreh ufhtvjcsfy 

ehsbthsmvtlb cbcntvf velvbdfl bwdkbc itcfcdktkc ~vj[vfht,ekb byajhvfwbbc^ 

tythubbc lf htcehct,bc nbgc` lf ufvjcfcdktkc ~cbcntvehb ghjlemnbc nbgc`& 

fctsb cbnefwbf bmvyt,f lbyfvbrehb uf]tht,ekb lf uflf]tht,ekb j,btmnbc 

gbhj,t,ib& fvhbufl^ kfgfhfrbf vjltkt,pt^ hjvkt,ibw cbcntvbc #itcfcdktkb@ lf 

#ufvjcfcdktkb@ vf[fcbfst,kt,b velvbdfl bwdkt,f& fctsb vjltkt,b cfiefkt,fc 

b'ktdf ufdffyfkbpjs jhufybpfwbbc vbvlbyfht vlujvfhtj,f lf ufydbsfht,f hj-

ujhw ufhtvjc wdfkt,flj,bc itltub^ hjltcfw bub aeymwbjybht,c uflf]tht,ekb 

,fphbc gbhj,t,ib^ hfw ufvjbhxtdf lbyfvbrbs lf ufyecfpqdhtkj,bc vfqfkb ljybs& 

vfifcflfvt^ jhufybpfwbbc^ hjujhw xfrtnbkb cbcntvbc vjltkb fhbc bctsb vjltkb^ 

cflfw #itcfcdktkb@ lf #ufvjcfcdktkb@ cnf,bkehbf^ hfw ittcf,fvt,f vfqfkb 

ufycfpqdhekj,bc vmjyt cbnefwbfc ~ufe]tht,tkb j,btmnbc gbhj,t,b`& 

• cbcntvbc rjvgjytynt,b _ cbcntvf itlut,f ufhrdtekb hfjltyj,bc yfobkt-

,bcufy^ hjvkt,cfw tojlt,f rjvgjytynt,b fy tktvtynt,b& bcbyb fewbkt,tkbf 

cbcntvbc vbpyt,bc vbcfqotdfl* 
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• cbcntvbc rfdibht,f _ cbcntvbc rjvgjytynt,b lfrfdibht,ekbf thsvfyts-

sfy^ hfw epheydtk.jac cbcntvfib vbvlbyfht ghjwtct,bc eo.dtnj,fc* 

• cbcntvbc cnhemnehf _ rfdibhbc ajhvf jhufybpfwbekfl fhbc ufvfuht-

,ekb cnhemnehfib^ hfw epheydtk.jac vluhflj,fc lf cbcntvfc cnf,bke-

hj,fc fybzt,c* cbcntvt,bcsdbc lfvf[fcbfst,tkbf cnhemnehbc fut,ekt,bc 

bthfhmbf fye vfcib mdtcbcntvt,bc fhct,j,f* 

• cbcntvbc ehsbthsmvtlt,f _  rjvgjytynt,b vjmvtlt,c thsvfytspt vfsb 

cbcntvfib .jaybs lf cbcntvblfy ufvjcdkbs lf v[jkjl .dtkf tktvtynbc eh-

sbthsmvtlt,fcf lf rfdibhib fhbc itcf'kt,tkb ghjwtct,b^ hjvtksf cfiefkt-

,bsfw bmvyt,f itltub* 

• cbcntvbc ghjwtcb cbcntvfib thslhjekfl [jhwbtklt,f hfvltybvt ghj-

wtcb^ hjvtksfufyfw sbsjtekb lfrfdibht,ekbf hfbvt cf[bc wdkbkt,fcsfy& 

ghjwtct,b wdkbfy cbcntvfib itvfdfk htcehct,c lf uflffmwtdty vfc ghjlemnfl 

lf vjvcf[eht,fl*  

• cbcntvbc vskbfyj,f lf tvth]tynekb ~ufvjdkbyt,f` sdbct,t,b _ cbcntvf 

_ vskbfyj,f ufvjfdktyc sdbct,t,c^ hjvkt,bw ofhvjbmvyt,f v[jkjl vbcb 

rjvgjytynt,bc ehsbthsmvtlt,bc itltufl* 

• cbcntvbc bltynbabrfwbf _ cbcntvbc sdbct,t,b^ hjvkbc cfae’dtkpt 

itb’kt,f vbcb bltynbabwbht,f fye ufydfc[dfjs c[df vjdktyt,bcufy^ hjvkt,bw 

fh itlbc fv cbcntvfib* fvbcfsdbc eylf ufydcfpqdhjs ufhtvjcufy cbcntvbc 

ufv.jab cfpqdht,b* 

• cbcntvbc ufhtvjwdf _ vjdktyt,b lf aeymwbt,b^ hjvkt,bw fh fhbc 

cbcntvbc yfobkt,b^ vfuhfv vybidytkjdfy ufdktyfc f[ltyc vfcpt& bcbyb mvybfy 

cbcntvbc ufhtvjc lf sfdbfysb ptvjmvtlt,bs itb’kt,f itbwdfkjy vbcb vbvlb-

yfhtj,f* 

• cbcntvbc rjywtawbf _ cbcntvf fhbc rjywtawbf& vbcb ufycfresht,ekb 

tktvtynt,bf lf f[jhwbtkt,ty cfresfh bltt,c bvbc itcf[t,^ se hjujhb eylf 

b.jc vfhsdbc cbcntvf& 

jhufybpfwbbc^ hjujhw cbcntvbc ufy[bkdbcfc cfzbhjf ufdbsdfkbcobyjs 

vbcb .dtkf itvflutytkb mdtcbcntvf^ vfsb ehsbthsj,f thsvfytssfy lf 

ehsbthslfvjrblt,ekt,f ufht lf ibuf ufhtvjwdfcsfy& 
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jhufybpfwbbc^ hjujhw cbcntvbc ufhtvj [fcbfslt,f wdkflt,bc ~tktvty-

nt,bc` thsj,kbj,bs^ hjvtkbw jhufybpfwbbc afhukt,c ufhtsff lf fh fhbc 

vbcb vtyt]vtynbc eiefkj ptvjmvtlt,bc cathjib^ vjbwfdc vfc lf itcfvxytd 

ufdktyfc f[ltyc vbc cfmvbfyj,fpt& ufhtvjc afmnjht,bc fyfkbpbc 

ufcfvfhnbdt,kfl vfs .jaty gbhlfgbh lf bhb, ptvjmvtlt,bc afmnjht,fl& 

ufhtvjc gbhlfgbhb ptvjmvtlt,bc afmnjht,b eiefkj ufdktyfc f[ltyc 

jhufybpfwbbc vjmvtlt,fpt lf sdbsjyfw ufybwlbc jhufybpfwbbc cfmvbfyj,bc 

eiefkj ptvjmvtlt,fc& fv afmnjht,c vbtresdyt,f vjvojlt,kt,b^ ihjvbsb 

htcehct,b^ rfyjyt,b^ cf[tkvobaj htuekbht,bc lfotct,ekt,t,b^ vjv[vfht,kt,b 

lf rjyrehtynt,b& cf,fphj trjyjvbrbc gbhj,t,ib ,fphbc ptojkf .dtkfpt 

vybidytkjdfy ufht ufht afmnjhc ofhvjflutyc^ fvbnjv cfzbhjf velvbdfl 

dfltdyjs sdfk.ehb gbhlfgbhb ptvjmvtlt,bc afmnjht,bc itvltu gfhfvtnht,c% 

• ,fphbc cbhsekt& ufycfpqdhfdc se fhf ,fpfhb cfveifjt,bc itchekt,bc 

[fhbc[c^ ntvgcf lf ntmyjkjubfc jhufybpfwbbc ibuybs^ fuhtsdt bjkfl 

itb’kt,f se fhf itdfvwbhjs cfgfce[j vjmvtlt,bc cbhsekt^ fv cbhsekbc 

uflfkf[dbc vbpybs* 

• lbdthcbabrfwbbc [fhbc[b f[fcbfst,c ghjlemnbc^ rkbtynt,bcf lf vjvcf-

[eht,bc cgtmnhc^ hjvtkbw itvjsfdfpt,ekbf ,fpfhpt lf cfgfce[j vjmvtlt,fc 

vjbs[jdc cfofhvjc ~jhufybpfwbbc` v[hblfy* 

•  cbw[flt lf cnf,bkehj,f^ hfw t[vfht,f fy gbhbmbs^ [tkc eikbc cfofhvjc^ 

bobyfcofhvtn.dtkjc vjwtvek ,fpfhpt wdkbkt,t,bc vbvlbyfhtj,f lf ntvgb* 

• itcf’kt,kj,t,bcf lf cfahs[tt,bc sfyfafhlj,f vjwtvek ,fpfhpt^ hfw 

ufycfpqdhfdc vbc ]fveh itafct,fc cfofhvjcfsdbc* 

• c[df jhufybpfwbt,sfy ehsbthsj,bc [fcbfsb^ hfw uekbc[vj,c vfsb 

v[hblfy vjs[jdyt,bcf lf itrbs[dt,bc obyfcofhufyzdhtnfc^ gbhlfgbhb fy 

fhfgbhlfgbhb rfdibht,bc fhct,j,fc^ vfspt lfvjrblt,ekt,bc [fhbc[c lf f& i& 

• ufhtvjc bhb,b ptvjmvtlt,bc afmnjht,vf itb’kt,f fh vjf[lbyjc gbhlf-

gbhb lfe.jdyt,tkb ptvjmvtlt,f jhufybpfwbbc vjmvtlt,fpt^ vfuhfv vbe[tlfdfl 

fvbcf^ fbcf[jc vfcpt& tc fhbc trjyjvbrbc vlujvfhtj,f^ cfvtwybthj lf ntmybrehb 

ghjuhfvbc ljyt^ cjwbfkeh-reknehekb lf gjkbnbrehb wdkbkt,t,b^ thjd-

yekb fy ]ueaehb bynthtct,bc ufdktyf lf jhufybpfwbbcsdbc vybidytkjdfyb 

vjdktyt,b ~jvt,b^ rhbpbcb` c[df mdt.yt,ib& tc afmnjht,b ufycfpqdhfdc jhuf-
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ybpfwbbc vtyt]tht,bc vbth vbqt,ek cnhfntubek vybidytkjdfy uflfo.dtnb-

kt,t,c* 

• jhufybpfwbekb cbcntvbc ibuf ufhtvj .fkb,lt,f bv wdkbkt,bc 

ptvjmvtlt,bs^ hjvkt,bw eiefkj ufdktyfc f[ltyc vfcib vbvlbyfht ghjwtct,pt& 

cojhtl bcbyb ufyfgbhj,t,ty jhufybpfwbbc cnhemnehfc^ hfw fcf[fdc ibuf 

ufhtvjc vlujvfhtj,fc lf ‘bhbsfl ybiyt,c& jhufybpfwbbc ibuf ufhtvjc 

‘bhbsflb wdkflt,b^ hjvtkbw vjbs[jdc .ehflqt,fc^ fyfkbpc lf itafct,fc 

vtyt]vtynbc v[hblfy^ fhbc vbpyt,b^ fvjwfybc cnhemnehf^ ntmyjkjubf^ flfvb-

fyt,b^ htcehct,b lf mwtdbc reknehf& 

jhufybpfwbbc ibuf ufhtvj lfvjrblt,ekbf vbvlt,fht ufhtvjpt^ vbcufy bqt,c 

.dtkfath fewbkt,tkc^ hfsf ufyf[jhwbtkjc sfdbcb lfybiyekt,f lf vfc 

csfdfpj,c sfdbcb ‘fkbc[vtdbc itltut,c htcehct,bc ghjlemwbfl lf vjvcf[eht,fl 

ufhlfmvybcfsdbc& fhct,bsfl tc f[fcbfst,c cfpjufljt,hbdb w[jdht,bc bthfhmbek 

fut,ekt,fc lf jhufybpfwbf fhbc v[jkjl mdtcbcntvf^ hjvtkbw eahj vfqfkb 

ljybc cbcntvbc itvflutykj,fib itlbc& vfcib vbvlbyfht ufhlfmvyt,b lf-

rfdibht,ekbf c[dflfc[df ehsbthslfrfdibht,ekb ghjwtcbc itchekt,fcsfy& 

 

4&5& o.kbc ufvovtylb cfluehbc jhufybpfwbf^  

hjujhw  cjwbfkeh-ntmybrehb cbcntvf 

 

hjujhw flht erdt fqbybiyf^ jhufybpfwbf hjujhw cjwbfkeh-ntmybrehb 

cbcntvf _ jhufybpfwbbc cbcntvehb vjltkt,bc ths-thsb yfbhcf[tj,ff ~cfvhto-

dtkj cfofhvjcb`^ hjvtkbw fqothc jhufybpfwbfc hjujhw [tkjdyeh^ ‘bhbsf-

lfl lf[ehek cbcntvfc& jhufybpfwbf [fcbfslt,f hjujhw hsekb /tnthj-

utyekb cbcntvf lf itlut,f vbybvev jhb ehsbthslfvjrblt,ekb mdtcbcntvbcufy 

_ ntmybreh-ntmyjkjubehbcf ~ntmybrehb jhufybpfwbf` lf cjwbfkeh-

acbmjkbubehbcfufy ~cjwbfkehb jhufybpfwbf`^ hjvtkbw fhtuekbht,c vbcb 

otdht,bc mwtdfc lf fchekt,c ntmybrbcf lf flfvbfyehb rjvgjytynbc itthst,bc 

aeymwbfc& cfofhvjjc ntmybreh-ntmyjkjubehb mdtcbcntvf ,fpbcehbf cjwbf-

keh-acbmjkjubeh mdtcbcntvfcsfy vbvfhst,bs^ hjvtkbw ,tdh hfvtib bvtjht,c 

vbc rjyneht,c& nhfycajhvfwbbc itltufl ntmybreh jhufybpfwbfib ~ntmybrehb 

cbf[ktt,bc lfythudf` fewbkt,kfl itbwdkt,f vjveifdtsf ijhbc ehsbthsj,bc 

[fcbfsb lf^ fuhtsdt^ vfhsdbc aeymwbfw& jhufybpfwbbc vjwtvekb vjltkbc 
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vjv[htt,vf ofvjcobtc fltrdfnehb itcf,fvbcj,bc ghbywbgb jhufybpfwbbc 

cfmvbfyj,bc ajhvfcf lf vbc ntmybreh ,fpbcc ijhbc^ hjujhw jhufybpfwbbc 

tatmnehj,bc ufphlbc gbhj,f ~yf[& 19`& 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
yf[& 19& itcf,fvbcj,bc ghbywbgbc fcf[df jhufybpfwbekb 

cfmvbfyj,bc ajhvfcf lf vbc ntmybreh ,fpbcc ijhbc 

jhufybpfwbbc fut,ekt,bc lf aeymwbjybht,bc itcf[t, .dtkfpt dhwtkb 

ofhvjlutyf ufyb[bkfdlf jhufybpfwbfc hjujhw cbcntvfc^ hjvtkbw ephey-

dtk.jac ntmybrbc itthst,fc flfvbfyeh rjvgjytynsfy& vfy ufvj.j jhufybpfwbbc 

js[b mdtcbcntvf^ hfw ufycfpqdhfdc jhufybpfwbbc otdht,bc mwtdfc% ntmybreh-

ntmyjkjubehb^ ajhvfkehb^ ajhvfkehcufht^ fhfajhvfkehb& 

‘fkfeakt,bc  
cnhemnehbc  
ufycfpqdhf 

mwtdbc cnfylfh-
nt,bc ufycfpqdhf 

mwtdbc 
vjlbabrfwbf 

mwtdbc fhxt- 
dbc sfdb-
ceakt,f 

cjwbfkeh-ntmybrehb cbcntvf 

ntmybrehb 
mdtcbcntvf 

ntmybrbc lf flfvbfyehb 
rjvgjytynbc itthst,f 

cjwbfkehb 
mdtcbcntvf 

jhufybpfwbbc otdht,bc mwtdbc htuekbht,f 

ntmybrehb 
mdtcbcntvf 

ajhvfkehb 
mdtcbcntvf 

ajhvfkehcufht 
mdtcbcntvf 

fhfajhvfke-
hb mdtcbcntvf 

ehsbthsmvtlt,f cjwbfkehb 
ehsbthsj,t,bs 

jhufybpfwbbc otdht,c 
ijhbc ehsbthsj,bc 
[fcbfsbc wdkbkt,f 

aeymwbehb lfvj-
rblt,ekt,t,bc 

nhfycajhvbht,f 

jhufybpfwbbc 
vfhsdbc aeymwbbc 

wdkbkt,f 

jhufybpfwbbc tatmnehj,bc ufycfpqdhf 
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• ntmybreh jhufybpfwbfib vjveifdtsf mwtdbc htuekbht,bsdbc bub fabmcb-

ht,c vfsb cnfnecbc lbathtywbht,fc ujyt,hbdb lf abpbrehb^ rdfkbabwbht,ekb 

lf fhfrdfkbabwbht,ekb^ itvjmvtlt,bsb lf cfitvchekt,kj ihjvbc^ bylbdble-

fkehb gfce[bcvut,kj,bc lf cnfylfhnekb cfmvbfyj,bc^ hsekb lf vfhnbdb 

veifj,bc^ [fyuh’kbd lf [fhvjrkt ghjatcbek vjvpflt,fc ijhbc ufyc[dfdt,bc 

cfae’dtkpt& fvfdt lhjc^ ntmybrehb mdtcbcntvf ufycfpqdhfdc ‘fkfeakt,bc 

ehsbthsj,bc cnhemnehfcfw* 

• ajhvfkehb jhufybpfwbf fchekt,c ntmybrehb lf cjwbfkehb rjvgj-

ytynt,bc ufthsbfyt,bc aeymwbfc^ b’ktdf vjveifdtsf mwtdbc pjufl vbpyt,c lf 

cnfylfhnt,c* 

• ajhvfkehcufht jhufybpfwbf yt,flfhsekb ajhvt,bc afhukt,ib vjve-

ifdtt,c itcf’kt,kj,fc f’ktdc vjf[lbyjy mwtdbc vjlbabwbht,f cgtwbabrehb 

vbpyt,bc itcf,fvbcfl lf uflfo.dbnjy itvjmvtlt,bsb fvjwfyt,b* 

• fhfajhvfkehb jhufybpfwbf vjbwfdc gbhjdyt,fsf ijhbc ehsbthsj,bc 

cathjc lf fut,ekbf v[jkjl sfdbceafkb fhxtdfybc ghbywbgpt^ gbhflb cbvgf-

sbbc cfae’dtkpt xfvj.fkb,t,ekb vwbht ]ueat,bc ljytpt& 

.ehflqt,f eylf vbtmwtc bvfc^ hjv jhufybpfwbbc^ hjujhw cjwbfkeh-

ntmybrehb cbcntvbc wyt,f lfrfdibht,ekbf c[df wyt,fcsfy _ hsekb jhufyb-

pfwbf& hsekb jhufybpfwbf fhbc vc[dbkb vhfdfkvbpyj,hbdb^ vhfdfkljybfyb lf 

vhfdfkghjabkbfyb cfmvbfyb ~rjvthwbekb lf cfofhvj` jhufybpfwbbc vjltkb^ 

hjvtkbw itlut,f hfvltybvt itlfht,bsb fdnjyjvbehb mdtufy.jabkt,bcufy^ 

hjvtksfufy sbsjtekb itb’kt,f ufydb[bkjs hjujhw lfvjerblt,tkb 

jhufybpfwbf^ vjmvtlb ufyecfpqdhtkj,bc gbhj,t,ib ~yf[& 20`& 

.dtkfpt chekb ofhvjlutyf hsekb jhufybpfwbbc ,eyt,bc itcf[t, xfvj-

.fkb,lf cbnefwbehb vblujvbc ofhvjvflutykj,bc vbth& fcts jhufybpfwbt,fl 

bcbyb sdkbfy sfyfvtlhjdt vc[dbk vhfdfktktvtynbfy rjvthwbek^ cfofhvjj lf 

cthdbcek jhufybpfwbt,c^ hjvkt,bw vjmvtlt,ty vfqfkb ufyecfpqdhtkj,bc 

cbnefwbfib lf ufvjbhxtdbfy cnhemnehbc cbhsekbs& fv rjywtawbt,ib 

sfyfvtlhjdt jhufybpfwbt,bc fut,ekt,bc cbhsekt erfdibhlt,f ufhtvjc 

ufhrdtek sdbct,fc^ hjvtkbw thslhjekfl fhbc c[dflfc[dfudfhb htcehct,bc 

lf jhufybpfwbt,bc o.fhj^ hjvkt,bw frjynhjkt,ty vfs ufyfobkt,fc^ lf 

hjvkt,sfyfw jhufybpfwbf sfyfvihjvkj,c fy rjyrehtywbfc eotdc& 
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yf[& 20& jhufybpfwbbc hsekb ,eyt,bc cmtvehb fqothf 

 

 

vhfdfkvbpybf-
yb cfmvbfyj,f 

hsekb jhufybpfwbf vhfdfkljybfyb 
vfhsdf 

vhfdfkghjabkbfyb vbcbf 

vfqfkb ufhepqdhtkj,bc gbhj,t,b 

lfvjerblt,tkb mdtufy.jabkt,t,b 

ntmybrehb ,bhsdb 
,eathekb mdtufy.jabkt,t,b 

ufhtvjcsfy qbf ehsbthsmvtlt,f 

ajhvbht,f% 

• ufydbsfht,bc ufy.jabkt,bc 

• uf.bldt,bc ufy.jabkt,bc 

• ofhvjt,bc ufy.jabkt,bc 

ofhvjmvyf% 

• byntuhfwbbc ghj,ktvt,bc 

• mdtufy.jabkt,t,bc rjyakbmnt,bc 

• uflfkf[dbc ghj,ktvbc 

 vfhnbdb 
jhufybpfwbekb 

cbcntvf 

lfvjerblt,tkb 
cnhfntubf 

 

 lfjerblt,tkb 
cnhemnehf 

cbnefwbbc 
lfvjerblt,tkb 

fqmvf 
 

uffpht,f% 

• jhufybpfwbbc^ hjujhw cbcntvehb vskbfyj,bc 

• jhufybpfwbbc lf ufhtvjc ,fkfycbc 

• ibuf ufydbsfht,bc 

• ibuf byntuhfwbbc 

• thsbfyb cnhfntubbc^ reknehbc itveifdt,bc 
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hsekb jhufybpfwbt,b ufvjlbfy hjujhw qbf vhfdfktktvtynbfyb cbc-

ntvt,b^ hjvkt,bw vjmvtlt,ty vfqfkb ufyecfpqdhtkj,bc cbnefwbfib& sfyf-

vtlhjdt cfmvbfyb jhufybpfwbt,bc ufut,f hjujhw hsekb cbcntvt,bcf^ tae’yt,f 

vfsib jhb ghjatcbekb ]ueabc lf bv jhb nbgbc mdtufy.jabkt,bc ufvj.jafc^ 

gbhj,t,bc [fcbfsbc^ ntmyjkjubt,bcf lf aeymwbjybht,bc ghbywbgt,bc vb[tldbs% 

ntmybrehb ,bhsdb lf ,eathekb mdtufy.jabkt,t,b& bcbyb gbhdtk hbuib^ 

ufyc[dfdlt,bfy ufhtvjc ptvjmvtlt,bc vbvfhs uf[cybkj,bc [fhbc[bs& 

fhct,j,c hsekb jhufybpfwbt,bc c[df vjltkb^ hjvtkvfw #rjvgktmcehb 

jhufybpfwbbc@ cf[tkojlt,f vbbqj& rjvgktmcehb jhufybpfwbt,bc fut,ekt,bc 

cbhsekt lf aeymwbjybht,bc kjubrf fqbotht,f ufhtvjc /tnthjutyekj,bc 

~fhfthsudfhjdyt,bc` vf[fcbfst,kt,bc cfiefkt,bs& fv rjywtawbbc ‘bhbsflb 

bltf bvfib vlujvfhtj,c^ hjv sbsjtekb mdtufy.jabkt,f ehsbthsmvtlt,c 

ufhtvjc cfresfh ctuvtynsfy lf fvbcfsdbc ufvjbveifdt,c cfresfh vtsjlt,c^ 

ტtქyjkjubt,cf lf cnhemnehfc& cf,jkjjl^ fvfc vbd.fdfhs cfvb vc[dbkb lf 

itlfht,bs fdnjyjvbehb ofhvjyfmvybc ajhvbht,fvlt thsbfyb jhufybpfwbbc 

afhukt,ib% 

•  ufydbsfht,bc ufy.jabkt,f* 

•  ofhvjt,bc ufy.jabkt,f* 

•  htfkbpfwbbc ufy.jabkt,f& 

mdtufy.jabkt,bc lbathtywbfwbbc [fhbc[b vjwtvekb ofhvjmvyt,bc ibuybs 

ufhtvjc ufyecfpqdhtkj,bc ljybc ghjgjhwbekbf& fctsb jhufybpfwbt,bc lfvf[fcb-

fst,tkb ybifybf c[dflfc[df mdtufy.jabkt,t,c ijhbc byntuhfwbbc epheydtk-

.jabcf lf rjyakbnt,bc uflfzhbc ghj,ktvf& fv lhjc^ hfw eahj vfqfkbf 

jhufybpfwbbc cnhemnehekb lbathtywbfwbbc ljyt^ vbs vtnb lfvfnt,bsb 

cf[cht,bf cfzbhj vbcb byntuhfwbbcsdbc& hsekb jhufybpfwbt,bc nbgehb 

vfufkbsbf jhufybpfwbf^ hjvtkbw bsdbct,c cfmvbfyj,bc cfv ufywfkrtdt,ek nbgc% 

• tmcgthbvtynek-cfwltkb lfveifdt,f* 

• cfofhvjj jgthfwbt,b* 

• ghjlemwbbc ufcfqt,f& 

cfmvbfyj,bc sbsjtekb cf[tj,f lfrfdibht,ekbf itlfht,bs lfvjerblt,t-

kb lf ufywfkrtdt,ekb mdtufy.jabkt,t,bc aeymwbjybht,fcsfy^ hjvtkcfw 

cfsfdtib  elufc ntmyjkju-cgtwbfkbcnb lf sbsjtekb mdtufy.jabkt,f b.tyt,c 
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cfresfh ntmyjkjubt,c lf ghjatcbjyfksf nbgt,c& 

lf,jkjc^ hsek jhufybpfwbfpt ofhvjlutyt,bc xfvj.fkb,t,bc itltufl 

uflf[tlekb b.j lt,ekt,f jhufybpfwbfpt hjujhw cbcntveh vskbfyj,fpt^ 

jhufybpfwbbc lf ufhtvjc ,fkfycbc vfqfkb ljybc vbqotdfc^ ibuf ojyfcojhj,bc 

lf byntuhfwbbc^ vbqotdbc itcf[t,^ lf fuhtsdt tzdbc mdti fhbc lf.tyt,ekb 

jhufybpfwbbc thsbfyb cnhfntubbc^ thsbfyb jhufybpfwbekb reknehbc lf 

vjhfkbc itveifdt,bc itcf’kt,kj,f^ lf lfcf,est,ekbf yfobkj,hbdb 

jhufybpfwbekb ,fkfycbc lf fhfvluhflb jhufybpfwbekb ojyfcojhj,bc wyt,f^ 

hsekb jhufybpfwbbc c[dflfc[df yfobkt,c ijhbc& 

 

4&6& o.kbc ufvovtylb cfluehbc jhufybpfwbf^  

hjujhw vfhsdbc aeymwbbc cbcntvf 

 

cbn.df aeymwbfc ~kfs& functio _ itchekt,f^ cfmvbfyj,f` hbub ufyc[df-

dt,ekb vybidytkj,t,b fmdc% cfmvbfyj,f^ dfklt,ekt,f^ veifj,f^ lfybiyekt,f& 

vfstvfnbrfib _ lfvjrblt,ekb wdkflb cblblt fye cblblt^ hjvtkbw bwdkt,f 

c[df cblblbc^ fhuevtynbc wdkbkt,t,bc vb[tldbs* ,bjkjubfib _ jhufyjc cgtwb-

abrehb veifj,f lf pjuflfl jhufybpvbc vjmvtlt,f& hfw itt[t,f vfhsdfc^ fh 

fhct,j,c thsbfyb it[tlekt,f cgtwbfkbcnsf ijhbc bv cfrbs[pt^ se hf 

vvfhsdtkj,bsb cf[bcff tc aeymwbf& 

vfhsdbc aeymwbt,fl bsdkt,f cgtwbfkbpt,ekb vvfhsdtkj,bsb cfmvbfyj,bc 

ufycfresht,ekb cf[tj,t,b^ hjvkt,bw ufvjb.j vvfhsdtkj,bsb veifj,bc 

lf.jabc ghjwtcib& vfhsdbc aeymwbt,b f[fcbfst,c vfhsdbc j,btmnbc lf 

ce,btmnbc ehsbthsmvtlt,bc fvf se bv fmnbdj,fc ~egbhfntcfl ce,btnbc 

ptvjmvtlt,fc j,btmnpt`& tatmnehb lf chek.jabkb vfhsdbcsdbc vfs eylf 

itmvyfy thsbfyb rjvgktmcb^ hjvtkbw f[fcbfst,c vfhsdbc ce,btmnbc lf j,btmnbc 

ehsbthsmvtlt,bc vstk cgtmnhc ~yf[& 21`& 

fv mdtsfdbc lfcfo.bcib erdt fqbybiyf^ hjv vfhsdbc aeymwbt,b _ 

vvfhsdtkj,bsb cfmvbfyj,bc itlfht,bs lfvjerblt,tkb^ cgtwbfkbpt,ekb lf 

ufyrth’jt,ekb cf[tj,t,bf& fctsfl hjv xfbsdfkjc^ vfhsdbc aeymwbfc eylf 

/mjyltc vrfabjl ufvj[fnekb ibyffhcb^ vbcb ufy[jhwbtkt,bc lfveifdt,ekb 

vtmfybpvb^ vjmvtlt,t,bc sfyfvbvltdhj,f^ ufhrdtekb cnhemnehf^ hjvkbc 



 102

afhukt,ib cheklt,f vbcb jhufybpfwbekb ufyrth’jt,f lf c[df aeymwbt,sfy 

rfdibhbc ufhrdtekb hujkb ~yf[& 22`& 

 

 

yf[& 21& ehsbthsmvtlt,bc thsbfyb rjvgktmcb 

 

 

 

 

 

yf[&  22& vfhsdbc aeymwbt,bc cnhemnehf 

vfhsdbc aeymwbt,c ths-thsb wtynhfkehb flubkb erfdbf vvfhsdtkj,bs 

cfmvbfyj,fib^ mvybfy vfhsdbc vstk ghjwtcc lf ufycfpqdhfdty vvfhsdtkj,bsb 

cfmvbfyj,bc cgtwbabrehb cf[tj,t,bc vluhfl itvflutykj,fc^ hfw [fcbfslt,f 

vbpyt,bc^ vjmvtlt,t,bc fy vfsb ptvjmvtlt,bc j,btmnt,bc thsudfhjdyt,bs& bcbyb 

f[fcbfst,ty vvfhsdtkj,bsb veifj,bc pjufl fvjwfyt,c lf vbvfhsekt,t,c^ 

hjvtksf itvflutykj,f lf ibyffhcb .dtkfpt yfrkt,fl fhbc lfvjrblt,ekb rjy-

rhtnekb jhufybpfwbbc cgtwbabrfpt ~vbc lfhuj,hbd resdybkt,fpt^ pjvt,pt^ 

jhufybpfwbek-cfvfhskt,hbd ajhvfpt lf f&i&`^ ljytpt vvfhsdtkj,bsb 

bthfhmbfib ~[tkv’qdfytkj,bc evfqktcb^ cfiefkj fy lf,fkb ljyt`^ jhuf-

ybpfwbbc aeymwbehb mdtufy.jabkt,t,bc hjkpt ~ofhvjt,f^ vfhrtnbyub^ ab-

yfyct,b^ rflht,b`^ jhufybpfwbbc nbgpt ~rjvthwbekb^ flvbybcnhfwbekb^ cfpj-

ufljt,hbdb^ cfufyvfyfskt,kj lf f& i&` lf vstk hbu c[df afmnjht,pt ~yf[& 23`& 

 

vfhsdbc ce,btmnb 

ehsbthsmvtlt,f 

vfhsdbc j,btmnb 

vfhsdbc aeymwbf 

vjmvtlt,bc 
sfyfvbvltd-

hj,f

cnhemnehf ibyffhcb 

vfhsdbc aeymwbf 

vjmvtlt,bc 
vtmfybpvb 

rfdibhb 
vfhsdbc c[df 
aeymwbt,sfy
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yf[& 23& vfhsdbc aeymwbbc lbathtywbfwbf  
jhufybpfwbekb mdtufy.jabkt,t,bc cf[bs 

vfhsdbc aeymwbbc lbathtywbfwbf cfiefkt,fc b’ktdf ufvjd.js vvfh-

sdtkj,bsb cfmvbfyj,bc wfkrtekb fvjwfyt,b lf cf[tj,t,b^ vjdf[lbyjs vfs 

ufy[jhwbtkt,bc hfwbjyfkehb otct,bcf lf ghjwtleht,bc htukfvtynbht,f& 

vfhsdbc ufy[bkdf^ hjujhw ehsbthslfrfdibht,ekb aeymwbt,bc thsj,-

kbj,bc lf ghjwtcbcf^ epheydtk.jac vfhsdbc c[dflfc[df crjkt,bc cbystpc lf 

c[dflfc[df vblujvt,bc htfkbpt,bc itcf’kt,kj,fc vvfhdtkj,bsb uflfo.dt-

nbkt,t,bc vbqt,bcfc& 

flvbybcnhfwbekb vfhsdbc crjkbc ofhvjvflutykt,vf fqothtc vtyt]thbc 

aeymwbt,b^ vfuhfv vfs bcbyb ufyb[bktc hjujhw thsvfytsbcufy lfvjerblt,tkb& 

vfuhfv ghjwtcekb  vblujvbc fdnjht,b^ gbhbmbs^  sdkbfy vfs ehsbthslfrfd-

ibht,ekfl& vfsb fphbs^ vfhsdf ghjwtcbf^ hflufy veifj,f vbpybc vbcfqotdfl 

c[df cfiefkt,t,bs fh itb’kt,f b.jc thslhjekb vjmvtlt,f& tc^ hjujhw otcb^ 

fhbc eo.dtnb^ ehsbthslfrfdibht,ekb vjmvtlt,bc thsj,kbj,f& fv vjmvtlt,t,c^ 

hjvtksfufyfw sbsjtekb sfdbcsfdfl fhbc ghjwtcbw^ eojlt,ty vvfhsdtkj,bs 

aeymwbt,c& 

vfhsdbc c[dflfc[df rjywtawbt,b bsdfkbcobyt,c vfhsdbc aeymwbbc itvflu-

tykj,bc lf ibyffhcbc lbl vhfdfkathjdyt,fc& tc aeymwbt,b^ sfdbc fhcbs^ bct-

vfhsdbc 
aeymwbf 

ufht afmnj,hb-
db ptvjmvtlt,bc 
[fhbc[b 

jhufybpfwbbc nbgb 

c[df 

lfhuj,hbdb 
resdybkt,f 

cfvfhskt,kbdb cnfnecb 

cfveifjt,bc 
cgtwbfkbpfwbf 

jhufybpf- 
wbbc pjvf 

aeymwbehb 
mdtufy.jab-
kt,bc hjkb 

vfhsdbc cnbkb vvfhsdtkj,bsb 
bthfhmbf 
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sbdt  [yjdfybf^ hjujhw sdbs cfpjufljt,f^ hjvtkvfw sfdbcb bcnjhbbc ufyvfd-

kj,fib ufbfhf upf cfpjufljt,bc fhct,j,bc gbhj,t,bc bynebwbehb^ yf[tdhfl 

ufwyj,btht,ekb epheydtk.jablfy vtwybthekfl lfcf,est,ek  vfhsdfvlt& 

vfhsdbc aeymwbt,c eybdthcfkehb [fcbfsb fmdc fye ufvj.tyt,flbf vfhsdbc 

yt,bcvbthb j,btmnbc vbvfhs ~yf[&  24`& 

 

 

 

 

 

 

 

 

 

yf[& 24& vfhsdbc aeymwbt,bc ufvj.tyt,bc eybdthcfkehb [fcbfsb 

vfhsdbc aeymwbbc ufvj.tyt,bc eybdthcfkj,f dkbylt,f yt,bcvbthb 

cjwbfkeh-ntmybrehb ghjwtct,bc lf cbcntvt,bc vbvfhs& fct^ vfufkbsfl^ 

chekbfl lfcfidt,bf dbkfgfhfrjs jhufybpfwbbc ibuybs jgthfnbekb vfhsdbc 

rjynhjkpt^  vfnthbfkehb vfhfubc vj’hfj,bc fqhbw[dfpt lf f&i& 

vtjht^ vfhsdbc aeymwbt,b sfdfl ufvj.tyt,flbf vfhsdbc aeymwbt,bc 

vbvfhsfw hjujhw cfmvbfyj,bc cgtwbfkbpt,ek cf[tcsfy& vfufkbsfl^ qhvf 

ibyffhcb fmdc cfofhvjj cfmvbfyj,bc rjynhjkbc jhufybpt,bc wyt,fc^ cfmjykbc 

vfhfubc fqhbw[dbc lfufuvdfc lf f&i& fv itvs[dtdfib gbhdtkb wyt,f f[fcbfst,c 

vbpybc dfhfelc^ cbcntvbc ofhvjmvyfc^ vtjht – cfmvbfyj,bc ibyffhcj,hbd [fcbfsc& 

rjynhjkbc jhufybpt,f gbhdtk hbuib uekbc[vj,c bvfc^ hjv rjynhjkc eylf 

/mjyltc ufhrdtekb jhufybpfwbekb ajhvt,b^ [fcbfslt,jltc ufhrdtekb 

cnhemnehekb ajhvt,bs& 

vtcfvt^ vfhsdbc aeymwbt,b ufvjb.tyt,f sdbsjy vfhsdbc ghjwtcbcf lf 

vfhsdbc cbcntvbc vbvfhsfw^ hbsfw [fpufcvbs fqbybiyt,f vfsb vbpyj,hbdb 

vbvfhsekt,f& vfufkbsfl^ vfhsdbc jhufybpt,f uekbc[vj,c vfhsdbc chekbfl 

vfhsdbc 
ghjwtcb 

vfhsdbc vbpyj,hbdb vbvfhsekt,f 

vfhsdbc aeymwbbc eybdthcfkehj,f 

vfhsdbc 
cbcntvf 

cfdfhfelj vbpfyb cfdfhfelj aeymwbf ibyffhcb 

vfhsdbc cnhemnehf 
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ufycfpqdhekb jhufybpfwbekb ajhvt,bc xfvj.fkb,t,fc hjujhw ghjwtcbc^ 

fctdt cbcntvbcsdbcfw^ cnhemnehekb tktvtynt,bc itveifdt,fc^ vskbfyj,bc^ 

jhufyekj,bc^ ehsbthsrfdibhbc lf c[df sdbct,t,bc vfhsdbc^ rdktdbcf lf 

epheydtk.jabc jufyjt,bcsdbc lfcf,est,ekb eakt,t,bs lf gfce[bc-

vut,kj,bs& 

vfhsdbc aeymwbt,b .jdtksdbc rjvgktmcehfl ufvjb.tyt,f vvfhsdtkj,bsb 

cfmvbfyj,bc vstk cgtmnhib & fvfcsfy lfrfdibht,bs  fhfcojhbf bc fphb^ hjv 

vfhsdbc tcf se bc aeymwbf vtn-yfrkt,b vybidytkj,bcff^ hjvtkvfw lhjbc fvf 

se bv vjvtynib^ fvf se bv ufhtvjt,fib vfhsdbc c[dflfc[df aeymwbf itb’kt,f 

itb’byjc& vfhsdbc aeymwbt,c ijhbc fh fhbc [bcnb lf thsvybidytkjdfyb 

cfpqdht,b& vvfhsdtkj,bsb cfmvbfyj,bc thsvf lf bvfdt cf[tv itb’kt,f ufvjfd-

kbyjc vfhsdbc jhb fy vtnb aeymwbbc ybiyt,b lf vfsb vzblhj ehsbths-

uflfrdtsf& fvfsfy thsfl^ ,tdh ghfmnbrek itvs[dtdfib vfhsdbc aeymwbbc ufut,f^ 

hjujhw vvfhsdtkj,bsb cfmvbfyj,bc pjubthsb #ntmyjkjubehb pqdhbcf@^ 

cfrvfjl vybidytkjdfybf^ hflufy sbsjtekb aeymwbbc akj,f vjbs[jdc jgthf-

nbek-cflbcgtnxthj gthcjyfkbc cfrvfjl ufycfpqdhek ghjatcbek sdbct,t,c& 

fct vfufkbsfl^ jgthfnbekb vfhsdbc lf rjynhjkbc aeymwbbc ghjatcbekb 

akj,f jgthfnbek-cflbcgtnxthj gthcjyfkbcfufy vjbs[jdc jhufybpfnjhekb 

cfmvbfyj,bcufy ufyc[dfdt,ek sdbct,t,c& 

 

4&7& m& s,bkbcbc o.fkcfltybc qhvfqtkbc ufvovtyl cfluehib 

htfutynbc ljpbc vbwtvbc ~uf[fh]dbc` cb[ibhbc ufycfpqdhf ytlkb  

o.kbc [fhbc[bc ~ufvzdbhdfkj,bc` itcf,fvbcfl o.kbc ufovtylbc  

ntmyjkjubehb ghjwtcbc cfbvtljj,bc fvfqkt,bc vbpybs 

 

o.fkvjvfhfut,bc sfyfvtlhjdt cbcntvt,bc tatmnehb aeymwbjybht,f 

ite'kt,tkbf fdnjvfnbpt,ekb cbcntvt,bc lfythudbc ufhtit& tc rb^ sfdbc v[hbd^ 

vjbs[jdc fv lfhuib hjujhw by;byth-ntmybrehb veifrt,bc^ fctdt ntmyj-

kjubehb ghjwtct,bc lf vjmvtlb yfut,j,t,bc aeymwbjybht,bc ht;bvt,bc 

cfbvtljj,bc fvfqkt,fc& 

,eyt,hbdb o.kbc ufvovtylb yfut,j,t,bc tatmnehb aeymwbjybht,f 

lfvjrblt,ekbf fhf vfhnj fv ufy[hbs vjveifdt by;byth-ntmybrehb gthcjyfkbc 

ufvjwlbkt,fcf lf yfut,j,f-vjo.j,bkj,t,bc ufvfhsek veifj,fpt^ fhfvtl 
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o.kbc ufovtylbc ntmyjkjubehb ghjwtcbc chek.jafcf lf cfbvtljj,bc fvfq-

kt,fpt& 

fv vbvfhsekt,bs vbqotekbf vybidytkjdfyb itltut,b [1, 15 37]÷ ^ vfuhfv 

vfsb lfythudf lf chek.jaf o.kbc ufvovtylb yfut,j,t,bc ghfmnbrfib vjbs[jdc 

fhf vfhnj o.kbc ufovtylbc ntmyjkjubeh ghjwtct,pt rjynhjkcf lf 

ptlfv[tldtkj,fc^ fhfvtl jgthfnbekb vfhsdbc sfyfvtlhjdt vtsjlt,bc itve-

ifdt,fc lf vfs ufvj.tyt,fc jgthfnbek-cflbcgtnxthj vfhsdbc uflfo.dt-

nbkt,fsf vjvpflt,fcf lf vbqt,fib& 

o.kbc ufovtylbc ntmyjkjubehb ghjwtcb ~lf fhf vfhnj tc ghjwtcb` 

itb'kt,f chek.jabk bmyfc cfvb 'bhbsflb cnflbbc itcf,fvbcfl [21] tcff% o.kbc 

ufovtylbc ghjwtcbc vfmcbvfkehb vtmfybpfwbf^ hjvtkbw vlujvfhtj,c 'dtkb 

vjlthybpt,ekb tktvtyn-yfut,j,t,bc lf vjo.j,bkj,t,bc f[kbs itwdkfib* 

ghjwtcbc vfhsdfib yfrflehb vtsjlbc itvjqt,f* wfkrtekb itvlutyb ghjwt-

ct,bc fdnjvfnbpfwbf& 

fvhbufl^ fm vj.dfybkb cfiefkt,t,bc lfythudf ntmyjkjubehb ghjwtcbc 

jgthfnbekb vfhsdbc vbpybs lf sfdfl cfofhvjj ghjwtct,bc cojhb jhufybpwbf 

vfhsdbc j,btmnsfy thsfl itflutyc thsbfy vfhsdbc cbcntvfc& fqcfybiyfdbf^ hjv 

vfhsdbc cbcntvbc fvjwfyt,b vlujvfhtj,c cfsfyflj byajhvfwbc vbqt,fcf lf 

uflfveifdt,fib tatmnehb ntmyjkjubehb ghjwtcbc epheydtk.jabc vbpybs& 

jgthfnbekb vfhsdbc ghjwtcib ntmybrehb cfiefkt,t,bc ufhlf ~rjynhjkbc lf 

ptlfv[tldtkj,bc [tkco.jt,b lf vjo.j,bkj,t,b` ntmyjkjubehb ghjwtcbc 

vcdktkj,bc htukfvtynbc ufycfpqdhf ite'kt,tkbf sfyfvtlhjdt vfstvfnbrehb 

vtsjlt,bcf lf vjltkbht,bc cfiekt,t,bc ufvj.tyt,bc ufhtit^ hfw itvjsf-

dfpt,ekbf obyfvlt,fht cflbcthnfwbj yfihjvib& fv vbpybs ytlkb o.kbc 

[fhbc[sfy lfvjrblt,ekt,fc elbltcb vybidytkj,f tybzt,f o.kbc ufovtylbc 

ntmyjkjubehb ghjwtcbc jgthfnbek-cflbcgtnxthj vfhsdbc jhufybpfwbek 

chek.jafc& fv cfrbs[bc ghfmnbrekfl uflfo.dtnf hsekb cfby;byhj fvjwfyff^ 

dbyfblfy ytlkb o.fkb o.kbc ctpjyt,bc vb[tldbs ufybwlbc vybidytkjdfy 

wdkbkt,t,c^ hjvtksf ufsdfkbcobyt,f fewbkt,tkbf o.kbc ufovtylbc ntmyj-

kjubehb ghjwtcbc vcdktkj,bcfc& fm buekbc[vt,f tktvtyn-yfut,j,t,bc lf c[df 

vjo.j,bkj,t,bc cfveifj ht;bvt,bc ~htukfvtynbc` ufycfpqdhf& 
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fv vbvfhsekt,bs vtwybthek bynthtcc itflutyc ufvovtyl cfluehib 1 k 

htfutync ljpbc uf[fh]dbc cb[ibhbc ufycfpqdhf ytlkb o.kbc [fhbc[bc 

~ufvzdbhdfktj,bc` itcf,fvbcfl& htfkeh gbhj,t,ib qhvfqtkbc ufvovtylb cfl-

uehbc jgthfnjh-cflbcgtnxthj gthcjyfkb fv cfrbs[c o.dtnc bynebwbehfl^ 

ufvjwlbkt,bc cfae'dtkpt^ hfw sfdbcsfdfl lfrfdibht,ekbf ufhrdtek 

ce,btmneh wljvbkt,t,sfy& 

qhvfqtkbc ufvovtyl cfluehib ytlkb o.kbc [fhbc[bc ~ufvzdbhdfkj,bc` 

wdfkt,flj,fcsfy lfvjrblt,ekt,bs xdty vbth ufybcfpqdhf htfutynbc 

~ 2 4 3( )Al SO ` uf[fh]dbc cb[ibht^ hjvkbc vb[tldbs jgthfnbek gthcjyfkc 

cfiefkt,f t'ktdf uflfo.dtnbkt,f vbbqjc fhf vfhnj ufvjwlbkt,bc 

cfae'dtkpt^ fhfvtl itlutybkb ltcrhbawbekb vjltkbc ufvj.tyt,bs& itlutybk 

vjltkc tmyt,f itvltub cf[t% 

( )exp exp 3,205 0,094d ⎡ ⎤= − −⎣ ⎦y&ufvz y&ufvz
& 

tc vjltkb itb'kt,f htrjvtylt,ek bmyfc jgthfnbekb gthcjyfkbcsdbc 

uflfo.dtnbkt,fsf vbqt,bc vbpybs 1 k htfutynbc ~ 2 4 3( )Al SO ` ths oesib 

uf[fh]dbc byntycbdj,bc ufycfpqdhbc vbpybs& ytlkb o.kbc [fhbc[bc ~ufvzdbh-

dfkj,bc` itcf,fvbcfl okbc yt,bcvbthb ctpjybc vb[tldbs ~vfs ijhbc^ hjltcfw 

fqbybiyt,f ytlkb o.kbc ufvzdbhdfkj,bc [fhbc[bc lfmdtbst,f`& 

25-t yf[-pt vj.dfybkbf 1 k htfutynbc 2 4 3( )Al SO ` ths oesib uf[fh]dbc 

byntycbdj,bc lbfuhfvf ytlkb o.kbc [fhbc[bc ~ufvzdbhdfkj,bc` wdfkt,f-

lj,fcsfy lfvjrblt,ekt,bs& itcf,fvbcfl^ vj.dfybkbf jgthfnbek-cflbcgtnxthj 

uflfo.dtnbkt,fsf vbqt,bc [fhbc[j,hbd-cbnefwbeh vlujvfhtj,fsf itafct,t,b 

ytlkb o.kbc yt,bcvbth [fhbc[sfy lfvjrblt,ekt,bs% 



 108

 

5 

10 

15 

20 

25 

30 

35 

40 

45 

50 

x 

x 

x 

10 20 30 40 50 60 
0 

30(d=0.23) 

33(d=0.33) 

40(d=0.56) 

50(d=0.8) 50(d=0.8) 

60(d=0.916)
g
am
W
vi
r
va
l
o
b
a,
 s

m 

t - wamebSi 

nax. 25. 1 l reagentis Al2(SO4)3 erT wuTSi gaxarjvis sixSiris  

cvalebadobis grafiki nedli wylis (gamWvirvalobis)  

xarisxTan damokidebulebiT 



 109

daskvna _ Teoriuli da praqtikuli Sedegebi 

 

sadisertacio naSromSi SemuSavebulia wyalmomaragebis sistemis gam-

wmend sadgurebSi (rogorc socialur-teqnikur da organizaciul siste-

mebSi) wylis gawmendis teqnologiuri procesis regulirebisa da normalu-

ri funqcionirebis SenarCunebis sistemuri midgoma, kerZod: 

1. wylis gawmendis teqnologiuri procesis maTematikuri aRweris 

mizniT gamoyenebuli iqna “aramkafio logikuri regulatoris” principi, 

romlis safuZvelzec gadawyda wylis gawmendis teqnologiuri procesis 

operatiul-sadispetCero marTvis Znelad formalizebadi sainJinro amocana; 

2. damuSavda wylis gawmendis teqnologiuri procesis maxasiaTebeli 

procesganmapirobebeli faqtorebis (parametrebis) cvalebadobis sakontro-

lo rukebis agebis meTodika, romlis safuZvelzec Sedgenil iqna (samgoris 

gamwmendi sadguris magaliTze) wylis xarisxis maxasiaTebel parametrebis 

saSualoTa da gabnevis cvalebadobis sakontrolo rukebi, operatiul-

sadispetCero marTvis procesSi mimdinare teqnologiuri procesis efeqtu-

ri zedamxedvelobis da koreqciis ganxorcielebis mizniT; 

3. Sedgenil iqna wylis gawmendis teqnologiuri procesis operati-

ul-sadispetCero marTvisaTvis wylis xarisxis diferenciuli da integri-

rebuli Sefaseba-prognozirebis deskrifciuli tipis modelebi q. Tbilisis 

wyalsadenis RrmaRelisa da samgoris gamwmendi sadgurebis magaliTze; 

4. q. Tbilisis RrmaRelis gamwmendi sadgurisaTvis operatiul-

sadispetCero marTvis gadawyvetilebebis misaRebad SemuSavda 1 l reagentis 

gaxarjvis sixSiris wuTSi xarisxobrivi Sefasebis deskrifciuli modeli, 

romelic nedli wylis xarisxTan (gamWvirvalobasTan) damokidebulebiT 

gansazRvravs reagentis dozirebis saTanado sixSiris mizanSewonilobas;  

5. SemuSavebuli meTodologia SeiZleba gamoyenebul iqnas saqarTvelos 

qalaqebis wyalmomaragebis sistemebis gamwmend sadgurebSi wylis gawmendis 

teqnologiuri procesis operatiul-sadispetCero marTvis efeqturobis 

gazrdis mizniT. 



 110

kbnthfnehf 
 

1& Цихелашвили З.И., Прангишвили А.И., Чхенкели Б.Дж. Основы 
построения интеллектуальных систем управления пространственно-временнами 
сетевыми потоками. Мецниереба, под редакцией академика В.В. Чавчанидзе, 
Тбилиси, 1997, 261 с. 

2. Абрамов Н.Н. Водоснабжение. М.: Строиздат, 1982, 432 с. 

3& u& ]thtyfidbkb^ p& wb[tkfidbkb^ p& ufcbnfidbkb^ f& uhbujkbidbkb& 
o.kbc vbojlt,bc cbcntvt,ib yfrflufyfobkt,bc vfhsdbc lf cwtyfht,bc 
cbnefwbehb fyfkbpbc vfstvfnbrehb vjltkt,b& cfmfhsdtkjc vtwybtht,fsf 
frfltvbbc otdh-rjhtcgjyltynbc^ f& ahfyubidbkbc htlfmwbbs& s,bkbcb^ 
vtwybtht,f& 225 ud& 

4& p& wb[tkfidbkb^ ,& x[tyrtkb^ f& uhbujkbidbkb& o.fkvjvfhfut,bc 
vfhsdbc fdnjvfnbpt,ekb cbcntvt,bc aeymwbjybht,bc [fhbc[bc ufycfpqdhf 
tdjkewbehb lfutuvdbc vtsjlbs $$ cfthsfijhbcj rjyathtywbbc #vfhsdbc 
fdnjvfnbpt,ekb cbcntvt,b@ cfvtwybthj ihjvt,b^ s,&^ 1996^ ud& 73-74& 

5& k& rkbvbfidbkb^ b& wb[tkfidbkb^ v& yfwdkbidbkb& o.fkvjvfhfut,bc 
vfhsdbc fdnjvfnbpt,ekb cbcntvbc cfghjtmnj fut,bc vtsjljkjubehb 
vblujvbc pjubthsb fcgtmnb $$ cfmfhsdtkjc ntmybrehb eybdthcbntnbc ihjvt,b 
=4~443`& s,bkbcb 2002^ ud& 77-79& 

6. Кикачеишвили Г.Е., Суворов А.А., Климиашвили Л.Д. Методо-
логические основы анализ оценки и прогнозирования надежности систем 
водаснабжения. Тбилиси: Техинформ, 1991. 195 с. 

7. Прангишвили А.И., Чхенкели Б.Дж., Цихелашвили З.И. Нечеткие 
модели в управлении технологическим процесом водообеспечения систем 
водоснабжения // Georgian engineering news, №1 март, 1999, с. 47-50. 

8. Прангишвили А.И., Чхенкели Б.Дж., Цихелашвили З.И. Компьютерная 
поддержка принятия решений в системах водоснабжения // Georgian engineering 
news, №1 март, 1999, с. 43-46. 

9& p& wb[tkfidbkb& o.fkvjvfhfut,bc cbcntvt,ib o.kbs epheydtk.jabc 
ghjwtcbc tatmnehb rjynhjkbcf lf htuekbht,bc ghbywbgt,bc lfveifdt,f 
byntktmnefkehb cbcntvt,bc ,fpfpt& fdnjhtathfnb ntmybrbc vtwybtht,fsf 
ljmnjhbc cfvtwybthj [fhbc[bc vjcfgjdt,kfl cgtwbfkj,bs% 05&23&04 _ 
o.fkvjvfhfut,f^ rfyfkbpfwbf^ o.kbc htcehct,bc lfwdbc cbcntvt,bc vityt,kj,f^ 
s,bkbcb^ 1995& 

10& u& ]thtyfidbkb& o.kbc vbojlt,bc cbcntvt,ib yfrflufyfobkt,bc vfhsdbc 
tatmnehb vtsjlt,bc lfveifdt,f& fdnjhtathfnb ntmybrbc vtwybtht,fsf 
rfylblfnbc cfvtwybthj [fhbc[bc vjcfgjdt,kfl cgtwbfkj,bs% 05&23&04 _ 
o.fkvjvfhfut,f^ rfyfkbpfwbf^ o.kbc htcehct,bc lfwdbc cbcntvt,bc vityt,kj,f^ 
s,bkbcb^ 1999& 



 111

11& ,& x[tyrtkb& o.fkvjvfhfut,bc cbcntvt,bc aeymwbjybht,bc [fhbc[bc 
itafct,bcf lf ghjuyjpbht,bc vtsjlbc lfveifdt,f& fdnjhtathfnb ntmybrbc 
vtwybtht,fsf rfylblfnbc cfvtwybthj [fhbc[bc vjcfgjdt,kfl cgtwbfkj,bs% 
05&23&04 _ o.fkvjvfhfut,f^ rfyfkbpfwbf^ o.kbc htcehct,bc lfwdbc cbcntvt,bc 
vityt,kj,f& s,bkbcb^ 1999& 

12& i& wb[tkidbkb& o.fkvjvfhfut,bc cbcntvt,bc aeymwbjybht,bc jgthf-
nbekb ht;bvt,bc lflutyf gbtpjvtnhekb lfoytdt,bc ufyfobkt,bc cfae'dtkpt& 
fdnjhtathfnb ntmybrbc vtwybtht,fsf rfylblfnbc cfvtwybthj [fhbc[bc 
vjcfgjdt,kfl cgtwbfkj,bs% 05&23&04 _ o.fkvjvfhfut,f^ rfyfkbpfwbf^ o.kbc 
htcehct,bc lfwdbc cbcntvt,bc vityt,kj,f& s,bkbcb^ 2005& 

13& u& dthekfdf& o.fkvjvfhfut,bc cbcntvt,ib vjv[vfht,tksf o.kbs 
epheydtk.jabc cfbvtljj,bc fvfqkt,bc tatmnehb jhufybpfwbek-ntmybrehb 
lf vfhsdbsb cmtvt,bc lfveifdt,f& fdnjhtathfnb ntmybrbc vtwybtht,fsf 
rfylblfnbc cfvtwybthj [fhbc[bc vjcfgjdt,kfl cgtwbfkj,bs% 05&23&04 _ 
o.fkvjvfhfut,f^ rfyfkbpfwbf^ o.kbc htcehct,bc lfwdbc cbcntvt,bc vityt,kj,f& 
s,bkbcb^ 2006& 

14. Автоматзированные системы управления предприятия /Под. ред. В.Н. 
Четвенрникова. М., 1979. 

15. Боронихин А.С., Гризак Ю.С. Основы автоматизации производства и 
контрольно-измерительные приборы на предприятиях промышленности 
строительных материалов, М., 1974. 

16. Бородин Н.Ф., Кириллин Е.И. Тиристорные устройства в системах 
управления процессами обработки воды. Киев, 1982. 

17. Бочкарев Я.В., Овчаров Е.Е. Основы автоматики и автоматизации 
производственных процессов в гидромеханизации. М., 1981. 

18. Беляев г.Б., Кузищин В.Д., Смирнов Н.Н. Технические средства 
автоматизации в теплоэнергетике. М., 1982. 

19. Вихман Е.И. Автоматическое управление фильтрами с использованием 
бесконтактных магнитных элементов. - Водоснабжение и санитанрая технкиа, 
1966, №6. 

20. Гаврилов И.В., О.Т., Иванюшин Г.И. Элементы автоматического 
дистанционного контроля и управления на Люблинской станции аэреции. - М.: 
Из-во МКХ РСФСР, 1959. 

21. Емельянов А.И., Капник О.В. Проектирование систем автоматизации 
технологических процессов. М., 1983. 

22. Иващенко Н.Н. Автоматическое регулирование. М., 1978. 

23. Карпов Ф.Ф., Козлов В.Н., Лоодус О.Г. Автоматизация насосных 
установок. М., 1961. 



 112

24. Киблицкий В.А. Системы управления с бесконтактными логическими 
элементами. М., 1976. 

25. Клюев А.С., Глазов Б.В., Дубровский А.Х. Проектирование систем 
автоматизации технологических процессов. М., 1960. 

26. Лобачев П.В., Шевелев Ф.А. Расходомеры для систем водоснабжения и 
канализации. М., 1976. 

27. Меклер В.Я., Раввин Л.С. Основа автоматизации санитарно-
технических устройств. М., 1974. 

28. Мясковский Н.Г. Тепловой котнрль и автоматизация тепловых 
процессов. М., 1978. 

29. Пантаев Н.Ф., Дианов В.Г. Основы теории автоматического 
регулирования и авторегуляторы. М., 1970. 

30. Патеюк В.М. Автоматическое управление процессами биологческой 
очистки стчных вод. - Водоснабжение и санитарная техника, 1983, №3. 

31. Попкович Г.С., Кузьмин А.А. Автоматизация систем водоснабжения и 
канализации. М., 1986. 

32. Попкович Г.С. Основы автоматики и автоматизации водопроводно-
канализационных сооружений. М., 1975. 

33. Попкович Г.С. Автоматизация и диспетчеризация систем 
водоснабжения и канализации. М., 1978. 

34. Попкович Г.С., Репин Б.Н. Системы аэрации сточных вод. М., 1986. 

35. Полоцкий Л.М., Лапшенков Г.Н. Автоматизация химических 
производств. М., 1982. 

36. Смирнов Д.Н. Автоматическое регулирование процессов очистки 
сточных и природных вод. М., 1974. 

37. Стефани Е.П. Основы построения АСУТП. М., 1982. 

38. Чхеидзе Н.В. Масообменные процессы в ламинарном потоке в ячейках 
электродиализного аппарата. ,,Georgian Engineering News", Тбилиси, №1, 2000.  

39. Чхеидзе Н.В. Рзработка процесса и создание судовой установки для 
минерализации дистилята электродиализа. ,,Georgian Engineering News", 
Тбилиси, №1, 2000. 

40. Чхеидзе Н.В. Гидродинамические исследования турбулизаторов 
электродиализных аппаратов. Тбилиси, Интеллект 1(7), 2000. 



 113

41. Чхеидзе Н.В. Создание типо-ряда обессоливающих и опреснительных 
электродиализных установок. Тбилиси, Интеллект 1(7), 2000. 

42. Chkheidze N.V. Investigation of Flow Turbulication effect on mass extrange 
process in electrodialysis apparatus cells. ,,Georgian Engineering News", Tbilisi, №3, 
2000. 

43. Chkheidze N., Kurtshalia Ts., Enukidze N. Develoment of technological 
process for obtaining dricing water from mineralized waters by mens of membrane 
technology. IWM pecalty Conference; Water Enviroment membrane technology. 
2004, Vol. 4. p 1239-1244. Seul Korea. 

44. Чхеидзе Н.В., Бурджанадзе Д.Г., Енукидзе Н.Е., Курцхалия Ц.С. 
Применение кавитационных процессов в электродиализе жестких вод. ,,Georgian 
Engineering News", Тбилиси, №4, 2004. 

45. Чхеидзе Н.В., Курцхалия Ц.С. К определению допустимой величины 
кальциевой жесткости при электродиализе минерализованных вод с однов-
ременнымконцентрированием. ,,Georgian Engineering News", Тбилиси, №4, 2004. 

46. Чхеидзе Н.В., Енукидзе Н.Е., Курцхалия Ц.С., Парцвания Д.А., 
Симония З.Ш. Автоматизированная система для исследования динамики 
процесса электродиализа. ,,Georgian Engineering News", Тбилиси, №4, 2004. 

47. Методы анализа и очистки природных и сточных вод. (Сб. статей). 
Институт химии, Респ. межотраслевой научно-технический совет по проблемам 
"Бессточные технологии", под. ред. А.Г. Мадин, Кишинев, Штиница, 1985. 

48. Журба М.Г. и др. Водоснабжение. Проектирование систем и 
сооружений, т. 1, 2003 (288 с.), т. 2, 2004 (256 с.). 

49. Дмитриев В.Д., коровин Д.А. м др. Эксплуатация систем 
водоснабжения, канализации и газоснабжения. Справочник. Ленинград, 
Строиздат, 1988, 283 с. 

50& b& wb[tkfidbkb& o.fkvjvfhfut,bc ptlfgbhekb o.fhjt,bc lf,by'e-
ht,bc byuhtlbtynekb vjybnjhbyubc vtsjljkjubehb cfae'dkt,b& fdnjht-
athfnb ntmybrbc vtwybtht,fsf rfylblfnbc cfvtwybthj [fhbc[bc vjcfgjdt,kfl 
cgtwbfkj,bs% 05&23&04 _ o.fkvjvfhfut,f^ rfyfkbpfwbf^ o.kbc htcehct,bc 
lfwdbc cbcntvt,bc vityt,kj,f& s,bkbcb^ 2005& 

51& b& wb[tkfidbkb^ p& wb[tkfidbkb^ v& vztlkb't& o.fkvjvfhfut,bc 
ptlfgbhekb o.fhjt,bc lf,by'eht,bc [fhbc[j,hbdb itafct,f-ghjuyjpbht,bc 
ltcrhbawbekb vjltkt,bc itlutyf& trjkjubbc ghj,ktvt,b& cne-c UNESCO-c 
ufhtvjclwdbsb rfstlhf^ cfmfhsdtkjc trjkjubeh vtwybtht,fsf frfltvbf^  h& 
[ehj'bc lf v& wbwmbidbkbc htlfmnjhj,bs& ISSN 1512-1976& s,bkbcb^ 2006^ ud& 
173-200&  

52& Дж. Ван Гиг. Прикладная общая теория систем., т. 2, Пер. с англ. Б.Г. 
Сушкова, В.С. Тпехкина, изд. "Мир", М., 1981, 730 с. 



 114

54. Дж. Клир. Системология. Автоматизация решения системных задач. Пер. 
с англ. М.А. Зуева. Под. ред. А.Н. Горлина. М., "Радио и связь", 1990, 536 с. 

55. Грузер М., Зимморе Э. САПР и автоматизация производства. Пер. с 
англ. О.О. Белоусова и др. Под ред. Е.К. Масловского, М., "Мир", 1987, 518 с. 

56. Гнусн Н.П. и др. Электроионитное опреснение и концентрирование 
водных растворов. Ж. Прикладная Химия, 1968, т. 41, №11.                                         

57. Гребенюк В.Д. Электродиализ. Киев, "Техника", 1976. 

58. Гребенюк В.Д. Электрдиализное опреснение природных вод. Ж. 
Всесоюзного химического обществ им. Д.И. Менделеева, т. XXXII, №6, 1987. 

59. Гребенюк В.Д. и др. Ж. Прикладная химия. Т. 52, №6. 1979, с. 1262-
1266. 

60. Гребенюк В.Д. и др.Деминерализция шахтой воды электродиализом. Ж. 
Химия и технология воды 7, №1, 1985, с. 39-42. 

61. Гребенюк В.Д. Опреснение холодных шахтных вод с избирательным 
концентрированием хлорида натрия. Ж. Химия и технология воды 1, №1, 1979, 
с. 60-62. 

62. Деминерализайия методом электродиализа. Под редкцией Уилсона Дж. 
"Атомиздат", М., 1963. 

63. Дитнерский Ю.Д., Кочарев Р.Г. Некоторые проблемы теории и 
практики использования баромембранных процессов. Ж. Всесоюзного 
химического общества им. Д.И. Менделеева, т. XXXII, 6, 1987, с. 607. 

64. Жуков И.И. и др. Электрокинетические свойства капиллярных систем. 
М., 1956. 

65. Колодин М.В., Дыхно А.В. и др. Современные методы опреснения 
воды. "Ылмы", Ашхабад, 1967. 

66. Колодин М.В., Мент-Курбанов С., Милонов В.В. Исследование 
опреснения соленых вод замораживанием бутанов. Ж. "Водоснабжение и 
санитарная техника", 1969, №11, с. 1-4. 

67. Коркин А.М. "Выбор перспективных технических решений в облсти 
обессоливания минерализованных шахтных вод". Труды НИОСГОЛЬ, Пермь, 
1990. 

68. Корченский Я.С., Рывлина М.С. и др. Системы бытовой пресной воды 
для малых и средних рыбопромысловных судов. Ж. "Судостроение", Л., 5, 1977. 



 115

69. Кульский Л.А., Дль В.В. Чистая води и перспективы ее сохранения. 
"Наукова думка", Киев, 1978. 

70. Кульский Л.., Гребенюк В.Д., Савчук С.С. Электрохимия в процессах 
очистки воды, Киев, "Техника", 1987. 

71. Ласкорин Б.Н., Смирнова Н.М., Гантман М.Н. Ионообменные 
мембраны и их применение. "Госатомиздат", М., 1961. 

72. Лебедь Н.Г. О распределении продольных скорстей в турбулентом 
програничном слое. "Труды НКИ", Николаев, 102, 1975. 

73. Правил охраны поверхности вод от загрязнения сточными водами. М., 
из-во Минводхоза СССР, 1975, с. 38. 

74. Салдадзе К.М., Балвадзе Э.М., Чхеидзе Л.Л. Сборник "Ионообменные 
мембраны в электродиализе", Химия, Л., 101, 1970. 

75. Салдадзе К.М., Балвадзе Э.М, Сборник "Ионообменные мембраны в 
электродиализе", Химия, Л., 213, 1970. 

76. Салдадзе К.М., Балвадзе Э.М, Сборник "Ионообменные мембраны в 
электродиализе", Химия, Л., 104, 1970. 

77. Салдадзе К.М. Мембранно-сорбционная технология разделения 
веществ - достижение века. Тезисы докладов Всесоюзной конференции в 
Батуми "Мембранно-сорбционные процессы разделения веществ и их 
применение в народном хозяйстве. Из-во ОНИИТЭХИМ, г. Черкассы, 1988. 

78. Сирикбаева С.М., Шостак Ф.Т., Ласкорин Б.Н. Сборник 
"Ионообменные мембраны в электродиализе", Химия, Л., 1970. 

79. Чхеидзе Н.В., Рындя Н.В. Профилирование подводящих и отводящих 
коллекторов для равномерного рспределения потока в электродиализных 
опреснительных аппаратов. Труды НКИ, вып. 142, г. Николаев, 1978, с. 13-17. 

80. Балавадзе Э.М., Чхеидзе Н.В., Шаповалов С.В., Салдадзе К.М., Лебедь 
Н.Г. Пути совершенствования конструкйии электроионитовых аппаратов. 
"Вопросы судостроения", сер. "Промышленная энергетика, охрана окружающей 
среды и энергоснабжение судов", вып. 5. Л. 1980, с. 28-35. 

81. Салдадзе К.М., Чхеидзе Н.В., Антадзе А.И., Кахадзе А.А., Каджаия 
Т.А., Степанов В.Г. Электродиализатор. Авторское свидетельство СССР 
№714690. Кл В 01Д13/02. Бюллетень изобретений №5, 1980, приоритет 19.03. 
1976. 

82. Салдадзе К.М., Чхеидзе Н.В., Антадзе А.И., Степанов В.Г., Кахадзе 
А.А., Каджаия Т.А., Лебедев Н.Г. Электродиализатор. Авторское свидетельство 



 116

СССР №714691. Кл В 01Д13/02. Бюллетень изобретений №5, 1980, приоритет 
19.03. 1976. 

83. Салдадзе К.М., Антадзе А.И., Чхеидзе Н.В., Горадзе Н.П., Пантелеев  
Е.Ф., Коршунов А.М., Алябьев В.А. Электродиализатор. Авторское 
свидетельство СССР №714692. Кл В 01Д13/02. Бюллетень изобретений №5, 
1980, приоритет 27.10. 1977. 

84. Чхеидзе Н.В., Лебедев Н.Г. Турбулизатор электродиализатора. 
Авторское свидетельство СССР №808094. Кл В 01Д13/02. Бюллетень 
изобретений №8, 1981, приоритет 31.08. 1978. 

85. Лебедь Н.Г., Шаповалов С.В., Чхеидзе Н.В., Антадзе А.И. 
Электродиализатор. Авторское свидетельство СССР №478090. Кл В 01Д13/02. 
Бюллетень изобретений №39, 1981, приоритет 15.06. 1976. 

86. Лебедь Н.Г., Чхеидзе Н.В. Анализ условий повышения эффективности 
электродиализных опреснителей воды. "Вопросы судостроения", сер. 
"Промышленная энергетика, охрана окружающей среды и энергоснабжение 
судов", вып. 9. Л. 1982, с. 39-44. 

87. Худоян П.А., Салдадзе К.М., Балавадзе Э.М., Чхеидзе Н.В., Шаповалов 
С.В. Впередние электродиализного аппарата "Родник-21 К" для подготовки 
питательной воды для котлов и опреснения морской воды. "Вопросы 
судостроения", сер. "Промышленная энергетика, охрана окружающей среды и 
энергоснабжение судов", вып. 10. Л. 1982. с. 7-12. 

88. Лебедь Н.Г., Чхеидзе Н.В. К вопросу о влиянии турбулизации потока на 
массоперенос в аппаратах с жидкими мембранами. Тезисы докладов свесоюзной 
конференции "Экстракция и экстрагирования", т. 3, г. Рига, изд-во "Зинатне", 
1982, с. 73-74. 

89. Антадзе А.И., Салдадзе К.М., Чхеидзе Н.В., Пантелеев Е.Ф. и др. 
Электродиализатор. Авторское свидетельство СССР №1020151. Кл В 01Д13/02. 
Бюллетень изобретений №20, 1983, приоритет 06.04. 1978. 

90. Чхеидзе Н.В,, Четвериков С.А., Шаповалов С.В. Определение концен-
трации ионов солей в ячейке электродиализного аппарата при помощи гологра-
фической интерферометрии. Тезисы доклады Всесоюзного совещания в г. Бату-
ми "Применение электродиализа в мембрано-сорбционной технологии очистки 
и разделения веществ". Изд-во ОНИИТЭХИМ г. Черкассы, 1984, с. 87-88. 

91. Салдадзе К.М., Балавадзе Э.М., Чхеидзе Н.В. Исследование процесса 
глубокого обессоливания солоноватых вод. Тезисы докладов Всесобзного 
совещания в г. Батуми "Применение электродиализа в мембрано-сорбционной 
технологии очистки и разделения веществ". Изд-во ОНИИТЭХИМ г. Черкассы, 
1984, с.128. 



 117

92. Чхеидзе Н.В,, Антдзе А.И., Салдадзе К.М. Концентрирование 
черноморской воды на макетном электрионитовом аппарате "Родник-21 К". 
Тезисы докладов Всесоюзного совещания в г. Батуми "Применение 
электродиализа в мембрано-сорбционной технологии очистки и разделения 
веществ". Изд-во ОНИИТЭХИМ г. Черкассы, 1984, с.158. 

93. Лория Л.И., Испирян А.Г., Чхеидзе Н.В. Испытание узла электродной 
промывки электроионитового аппарата. Тезисы докладов Всесоюзного 
совещания в г. Батуми "Применение электродиализа в мембрано-сорбционной 
технологии очистки и разделения веществ". Изд-во ОНИИТЭХИМ г. Черкассы, 
1984, с.201. 

94. Чхеидзе Н.В,, Антдзе А.И., Салдадзе К.М. К вопросц осадкообразова-
ния в электродных камерах электродиализатора. Тезисы докладов Всесоюзного 
совещания в г. Батуми "Применение электродиализа в мембрано-сорбционной 
технологии очистки и разделения веществ". Изд-во ОНИИТЭХИМ г. Черкассы, 
1984, с.201. 

95. Балавадзе Э.М., Цейтлин И.М., Салмнов В.В., Лебедь Н.Г., Чхеидзе 
Н.В. Электродиализатор. Авторское свидетельство СССР №1118389. Кл В 
01Д13/02. Бюллетень изобретений №38, 1984, приоритет 05.10. 1982. 

96. Антдзе А.И., Салдадзе К.М., Чхеидзе Н.В., Е.В. Пантелеев и др. 
Электродиализатор. Авторское свидетельство СССР №1066078. Кл В 01Д13/02. 
Бюллетень изобретений 1983, приоритет 21.10. 1981. 

97. Чхеидзе Н.В,, Салдадзе К.М., Антдзе А.И. и др. Электродиализатор для 
обработки минерализованных вод. Авторской свидетельство СССР №1154762. 
Кл В 01Д13/02. Бюллетень изобретений №17, 1985, приоритет 10.11. 1981. 

98. Салдадзе К.М., Антадзе А.И., Чхеидзе Н.В. и др. Электродиализатор. 
Авторское свидетельство СССР №120711. Кл В 01Д13/02. Бюллетень изоб-
ретений №47, 1985, приоритет 21.10. 1981. 

99. Антадзе А.И., Салдадзе К.М., Чхеидзе Н.В., Горадзе Я.М. Элек-
тродиализатор. Авторское свидетельство СССР №120448. Кл В 01Д13/02. 
Бюллетень изобретений №17, 1985, приоритет 10.11. 1981. 

100. Каргман В.В., Лукьянова Н.Л., Бочкова Л.П., Салдадзе К.М., Чхеидзе 
Н.В. Способ очистки воды от бромидов. Авторское свидетельство СССР 
№1086687. Кл В 01Р1/42,  В 01 Z 41/04. 1983, приоритет 14.07. 

101. Бруцкс Т.К., Салдадзе К.М., Чхеидзе Н.В., Гуткина Е.М. Исследование 
основости низкоосновных полуфункциональных анионитов типа АН-22. Ж. 
Прикладной химии №4. 1985. 770-775 с. 

102. Харебава Т.Ш., Нефедова Г.З., Чхеидзе Н.В., Балавадзе Э.М. 
Исследование селективности "профилированных мембран". Тезисы докладов 



 118

Всесоюзной конференции "Применение ионообменных материалов в 
промышленности и аналитической химии", часть 11, г. Воронежь, 1986, с. 25. 

103. Гуткина Е.М., Бруцкус Т.К., Салдадзе К.М., Чхеидзе Н.В. 
Исследование емкости и основности низкоосновных анионитов типа АН-18. 
Журнал прикладной химии. М., №8, 1986, с. 1715-1720. 

104. Кутафин С.П., Климова З.В., Салдадзе К.М., Чхеидзе Н.В,, Лория Л.И. 
Ресурс работы гетерогенных мембран марок МК-40 и МА-40 до и после 
воздействия на них низких температур. Тезисы докладов Всесоюзного совещания в 
г. Батуми "Применение электродиализа в мембрано-сорбционной технологии 
очистки и разделения веществ". Изд-во ОНИИТЭХИМ г. Черкассы, 1988, с.60-61. 

105. Харебава Т.Ш., Цагарели М.Ш., Лория Л.И., Джикидзе М.Г. и др. 
Ресурсные испытания ионообменных мембран МК-40 и МА-40 в запредельном 
режиме работы аппарата. Тезисы докладов Всесоюзной конференции в г. 
Батуми "Мембранно-сорбционные процессы разделения веществ и их при-
менение в народном хозяйстве". Издательство ОНИИТЭХИМ г. Черкассы, 1988, 
с. 61-62. 

106. Лория Л.И., Антадзе А.И., Каджаия Т.А., Чхеидзе Н.В., Балавадзе 
Э.М. Получение воды с удельной электрической проводимостью, соответ-
ствующей дистилляту на электродиализном аппарате. Тезисы докладов Все-
союзной конференции в г. Батуми "Мембранно-сорбционные процессы разде-
ления веществ и их применение в народном хозяйстве". Издательство 
ОНИИТЭХИМ г. Черкассы, 1988, с. 84-85. 

107. Антадзе А.И., Балавадзе Э.М., Чхеидзе Н.В., Каджая Т.А., Кутафин 
К.М. Рекуперация кислот и оснований из рассолов на двухтрактных 
электродиализаторах с биполярными мембранами. Тезисы докладов Всесоюзной 
конференции в г. Батуми "Мембранно-сорбционные процессы разделения ве-
ществ и их применение в народном хозяйстве". Издательство ОНИИТЭХИМ г. 
Черкассы, 1988, с. 129-130. 

108. Салдадзе К.М., Балавадзе Э.М., Улбабянц В.А., Антадзе А.И. и др. Но-
вые высокопроизводительные обессоливающие электродиализные установки се-
рии ЭОЦ-Р21К. Тезисы докладов Всесоюзной конференции в г. Батуми "Мем-
бранно-сорбционные процессы разделения веществ и их применение в народном 
хозяйстве". Издательство ОНИИТЭХИМ г. Черкассы, 1988, с. 156-157. 

109. Антадзе А.И., Чхеидзе Н.В., Каджаия Т.А., Горадзе Н.М. Электро-
диализатор. Авторское свидетельство СССР №1407499. Кл. В 01Д13/02. 1988, 
приоритет 26.12. 1986. 

110. Харебава Т.Ш., Таварткиладзе И.Н., Джикидзе М.Г., Чхеидзе Н.В., 
Балавадзе Э.М. Оценка свойств мембран МК-40-4 и МА-41И при опреснении 
черноморской воды. Журнал "Цимия и технология воды" Ан. Укр. ССР, т. 11, 
№4, Киев, 1989, с. 360-362. 



 119

111. Бочкова Л.П., Лукьянова Н.Л., Чхеидзе Н.В., Салдадзе К.М., Балавадзе 
Э.М. Способ очистки воды от ионов брома. Авторское свидетельство СССР 
№1515613. Кл. 4С 02 F1/42. 1989, приоритет 14.12. 1987. 

112. Замбровская Е.В., Мепаришвили Н.А., Салдадзе Г.К., Чхеидзе Н.В., 
Торгашова Э.Г., Филипенко Н.А. Определение механической и осмотической 
стабильности ионитов. Журнал "Химия и технология воды" АН. Укр. ССР, т. 12, 
№1, Киев, 1990, с. 81-83. 

113. Каландия А.Г., Сарджвеладзе Г.П., Цанава В.П., Салдадзе К.М., 
Гоциридзе Р.С. и др. Способ получения природного заменителя сахара. 
Авторское свидетельство СССР №1741737. Кл А 231 1/22. Бюллетень 
изобретений №23, 1992, приоритет 11.06. 1990. 

114. Медрок Дж. Контрольные карты. Пер. с англ. С.А. Фатеевой. М., 
"Финансы и статистика", 1986, 146 с. 

115. p& wb[tkfidbkb^ k& rkbvbfidbkb^ s& udtktcbfyb& o.kbc^ hjujhw 
cfcehcfsj ytlktekbc^ lf,by’eht,bc [fhbc[bc ltcrhbawbekb vjltkbht,f& 
#cehcfsbc edyt,kj,bc ghj,ktvt,b@ cfthsfijhbcj cfvtwybthj rjyathtywbbc 
ihjvfsf rht,ekb& 28-29 vfbcb^ s,bkbcb^ cfmfhsdtkj 2009& ud& 182-188& 

116. Цихелашвили Ш.З., Гуджабидзе М.Р., Цихелашвили З.И. и др. – 
Комплексная оценка качества функционирования сложных иерархических схем 
систем подачи и распределения воды в процессе диспетчерско-
координированного управления. “Georgian Engineering News”. GFID, N2, 2005, 
89-91 [4]. 

117. Цихелашвили Ш.З., Цихелашвили И.З., Гиоргадзе П.Ш., Гуджабидзе 
М.Р., Цихелашвили З.И. и др. – Построение контрольных карт средних давлений 
для эффективного управления установившихся процессов водоснабжения. 
“Georgian Engineering News”. GFID, N2, 2005, 92-95 [4]. 

118. Цихелашвили Ш.З., Цихелашвили И.З., Цихелашвили З.И., Гиоргадзе 
П.Ш., Гуджабидзе М.Р. и др. – Диагностическое решающее правило оценки 
качественного поведения системы водоснабжения функционирующей по 
принципу «насосная станция – потребитель». “Georgian Engineering News”. 
GFID, N2, 2005, 96-99 [4]. 

119. Цихелашвили Ш.З., Гуджабидзе М.Р., Цихелашвили З.И. и др. – 
Разработка решающего правила коррекции оперативных режимов 
функционирования схем системы подачи и распределения воды в процессе 
диспетчерского управления. “Georgian Engineering News”. GFID, N3, 2005, 124-
127 [4]. 

120. Гуджабидзе М.Р., Хатиури Х.Н. и др. Методологические вопросы 
построения системы поддержки принятия решений при оперативном 
управлении технологического процесса водоочистки на основе нечеткого ситу-
ационного подхода. “Georgian Engineering News”. GFID, N3, 2005, 128-130 [4]. 



 120

121. Цихелашвили Ш.З., Цихелашвили И.З., Сохадзе А.П., Гиоргадзе П.Ш., 
Хатиури Х.И., Гуджабидзе М.Р. и др. - Установление экстремально-
экологических состояний качества загрязнения воды в инженерных задачах 
восстановления-реконструкции очистных сооружений. cfvityt,kj rjycnhem-
wbt,bc rfstlhbc 75 okbcsfdbcflvb vb’qdybkb cfvtwybthj-ntmybrehb rjyat-
htywbbc #vityt,kj,f lf \\+ cfereyt@ vj[ctyt,bsb ihjvt,b^ s,bkbcb^ 2005^ ud& 
258-267 [9]. 

122. Салия Т.С., Ткешеладзе Г.А., Гуджабидзе М.Р. и др. – Применение 
контрольных карт количественных признаков в ходе технологических процессов 
водоочистки систем водоснабжения. “Georgian Engineering News”. GFID, N1, 
2006, 186-187 [4]. 

123. Гуджабидзе М.Р. – О систематическом управлении качеством воды в 
процессе водоочистки. “Georgian Engineering News”. GFID, N2, 2006, 163-164 [4]. 

124& k& rkbvbfidbkb^ p& wb[tkfidbkb^ v& ue]f,b’t& o.fkvjvfhfut,bc 
cbcntvbc tktvtynt,bs itlutybkb dfhbfynbc cnhemnehekb cmtvt,bc 
cfbvtljj,bc itafct,f& /blhjby;bythbf^ =10~1`^ s,bkbcb^ 2010& 


	რეზიუმე
	Summary
	შინაარსი
	ცხრილების ნუსხა
	ნახაზების ნუსხა
	შესავალი
	თავი 1. პრობლემის თანამედროვე მდგომარეობა და კვლევის ამოცანები
	1.1. ბუნებრივი წყლის გაწმენდის არსებული მეთოდების მიმოხილვა
	1.2.პრობლემების არსი და კვლევის ამოცანა

	თავი 2. წყლის გაწმენდის ტექნოლოგიური პროცესის ოპერატიულ–სადისპეტჩერო მართვის პრინციპები
	2.1. წყლის გაწმენდის ტექნოლოგიური პროცესის ოპერატიულ–სადისპეტჩერო მართვის შესაძლებლობა "არამკაფიო ლოგიკური რეგულატორის" პრინციპის გამოყენებით
	2.2. წყლის გაწმენდის ტექნოლოგიური პროცესის მახასიათებელი პარამეტრების სტატისტიკური მართვის პრინციპები
	2.3. საკონტროლო–სარეგულაცტო რუკების აგება ქ.თბილისის წყალსადენის სამგორის გამწმენდი სადგურის მაგალითზე

	თავი 3. წყლის გაწმენდის ტექნოლოგიური პროცესის მახასიათებელი პარამეტრების კონტროლის რეგულირების ლა ხარისხის მართვის სტატისტიკური მოდელების შედგენა ქ.თბილისის წყალსადენის სამგორის და ღრმაღელის გამწმენდი სადგურების მაგალითზე
	3.1. ხარისხის მართვის სტატისტიკური მოდელების დანიშნულება წლის გაწმენდის ტექნოლოგიური პროცესის მახასიათებელი პარამეტრების სუბიექტურ–კრიტეიულ შეფასებაში
	3.2. სიბიექტურ–ხარისხობრივ კრიტერიულ შეფასებათა ხარისხის მართვის სტატისტიკური მოდელების შედგენის მეთოდოლოგია
	3.3. წყლის გაწმენდის ტექნოლოგიური პროცესის ოპერატიული მარვის დისკრიფციული (აღწერითი) მოდელების შედგენა ქ.თბილისის წყალსადენის სამგორის გამწმენდი სადგურისათვის
	3.4. ქ.თბილისის წყალსადენის სამგორის გამწმენდი ნაგებობების ოპერატიული მართვის გადაწყზეტილებავა მიღების სტრატეგიების შერჩევა წყლის გაწმენდისპროცესის მართვის მიზნით
	3.5. წყლის გაწმენდის ტექნოლოგიური პროცესის მართვის დესლრიფციული (აღწერითი) მოდელების შედგენა ქ.თბილისის ღრმაღელის გამწმენდი სადგურისათვის

	თავი 4. გამწმენდი სადგურის წყლის გაწმენდის ტექნოლოგიური პროცესის ორგანიზაციულ–სისტემური გამოკზლევა
	4.1. ორგანიზაციულ–სისტემური გამოკვლევის ზოგადი მეთოდოლოგიური ასპერტები
	4.2. წყლის გაწმენდის ტექნოლოგიური პროცესის გამოკვლევის სისტემური მეთოდური საფუძვლები
	4.3. წყლის გამწმენდი სადგურის ორგანიზაცია, როგორც სისტემა
	4.4. წყლის გამწმენდი სადგურის ორგანიზაციის ფუნქციონირების სისტემური ანალიზი
	4.5. წყლმს გამწმენდი სადგურის ორგანიზაცია, როგორც სწციალურ–ტექნიკური სისტემა
	4.6. წყლის გამწმენდი სადგურის ორგანიზაცია, როგორც მართვის ფუნქციის სისტემა
	4.7. ქ. თბილისის წყალადენის ღრმაღელის გამწმენდ სადგურში რეაგენტის დოზის მიცემის (გახარჯვის) სიხშირის განსაზღვრა ნედლი წყლის ხარისხის (გამჭვირვალობის) შესაბამისად წყლის გაწმენდის ტექნოლოგიური პროცესის საიმედოობის ამაღლების მიზნით

	დასკვნა –თეორიული და პრაქტიკული შედეგები
	ლიტერატურა



