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uak 628.1 

 

wylis xarisxis Sefaseba statistikuri hipoTezis 

Sesamowmeblad   meTodis gamoyenebiT  

 

a. begiaSvili, g. soselia  

(saqarTvelos teqnikuri universiteti) 

 

reziume: statistikuri hopoTezis Sesamowmeblad   meTodis gamoyene-

biT SesaZlebelia wylis xarisxis Sefaseba moxdes maTemati-

kuri modelis gamoyenebiT im SemTxvevaSi, roca winaswaraa 

cnobili koeficientebis zusti mniSvnelobebi. 

amocana ganixileba ori hipoTezis _ wylis mdgomareobis 

(uvnebeli da mavne) Semowmebaze. Mmis gadasaWrelad vsargeb-

lobT leimanisa da ceitlinis TeoriebiT, raTa ar moxdes 

`wylis gamwmendis” ekonomikuri interesebis ugulebelyofa 

(ar gauZvirdes xarjebi). gamoTvlisas es piroba mxedvelobaSi 

miiReba. hipoTezis saboloo Sedegi mocemulia cxrilSi. 

esenia   da   mniSvnelobebi _ `wylis gamwmendisa” da wylis 

momxmareblisTvis.  

 

sakvanZo sityvebi: stoqastikuri droebiTi dakvirveba; maTematikuri mo-

lodini; dispersia; statistikuri hipoTeza; stiu-

dentis ganawileba; kritikuli midamo. 

 

 

1. Sesavali 

 

sasmel wyalze anTropogenuli zemoqmedebiT miyenebuli zaralis Se-

degad wylis xarisxis Sesafasebis mravali meTodi arsebobs. wylis xaris-

xis standartebi dadgenilia 800-ze meti qimiur SenaerTisTvis. isini 3 

jgufad iyofa: saerTo-sanitariuli; sanitariul-toqsikologiuri; organo-
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leptikuri. maT dasadgenad gamoiyeneba meTodTa farTo kopleqsi: fiziolo-

giuri; bioqimiuri; fizikur-maTematikuri da sxva. Tanamedrove teqnikuri sa-

Sualebebi uzrunvelyofs wyalSi arsebul, praqtikulad, yvela ingredien-

tis gansazRvras, romelic masSi moxvda anTropogenuli zemoqmedebiT. 

imis gamo, rom es meTodebi sakmaod Sromatevadia da maTTvis gamoyene-

buli aparatura sakmao sirTulisaa, isini praqtikaSi xSirad ar gamoiyene-

ba. sainformacio bazis srulyofis SemTxvevaSi SesaZlebelia maTi statis-

tikuri hipoTezis meTodiT dadgena. qvemoT mocemulia am meTodis vargi-

sobis Seswavla. 

 

2. ZiriTadi nawili 

 

ganxiluli sxva meTodebi emyareba iseT midgomas, rodesac winaswaraa 

cnobili 1 2 nC , C ,..., C   koeficientebis zusti (realuri) mniSvnelobebi, rome-

lic dadginda mocemuli wylis wyarosaTvis. realurad mkvlevars saqme 

aqvs iC , j = n empiriul arCeviT monacemebTan, stoqastikuri droebiTi dak-

virvebidan ki _ principuli albaTuri piroba imis gamo, rom anTropogenu-

li faqtorebi arastacionarulad zemoqmedebs. 

vTqvaT, T
1 2 n(C , C ,…, C )  wyalSi minarevebis koncentraciis SemTxveviTi 

veqtoria, romlis elementebi damoukidebelia da izomeba SemTxveviTi cdo-

milebiT. yoveli j komponentis koncentracias (j = (1,n) aqvs ganawilebis nor-

maluri kanoni _ maTematikuri molodiniT jM{C }  da dispersiiT jD{C } . 

davuSvaT, gvaqvs warmomadgenlobiTi arCeva Nj
i=1ij(C )  moculobiTa da ga-

zomvebis paraleluri mniSvnelobis jN  mavne nivTierebaTa koncentraciiT, 

rac saSualebas iZleva miviRoT parametris Sefaseba  } M{CC jj maTematikuri 

molodiniT da 0.5
j jS  D {C  }  saSualo kvadratuli gadaxris SemTxveviTi 

Sesabamisi ganawilebiT  
j jN N

0.5
j j ij j j ij j j

i 1 i 1
C  : (C  ) = C  /N  ,S = C C / f  

 

 
 

 
 

2

, sadac 

j jf  = N  -1  Tavisufali sididis xarisxis ricxvia  n)(1,= (j Sj . 
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ganvixiloT wylis xarisxis Sefasebis SesaZlo kompleqsuri midgoma 

2.1.5.980 00СанПиН   wyalSi qimiuri nivTierebis aRmoCenisas, romelTac erT-

nairi limitirebuli mavneblobis niSani aqvs. aRmoCenil koncentraciaTa 

jamis Sesabamisoba maqsimaluri daSvebis koeficientTan,  

 1 2 n

1 2 n

C C C  
=   +  +...+

 MPC  MPC  MPC
 1, (1) 

ar unda iyos erTze meti. Fformulis gamoyenebisas igulisxmeba wylis xa-

risxis Sefasebis ori Sedegi _ “uvnebeli”  1  da “mavnebeli”  1 . 

radgan   Ci damabinZurebelia, koncentraciebi SemTxveviTi sidideebia da 

wylis xarisxis kriteriumebic, ramdenadac isini maTzea dafuZnebuli, aseve 

SemTxveviTi iqneba. wylis xarisxis Sesafaseblad aucilebelia visargebloT 

statistikuri hipoTezis TeoriiT (leimani, 1964). 

wylis dabinZurebis   maCveneblis maTematikuri molodinis Sefasebis 

statistika SeiZleba gamoiTvalos (1) formuliT, sadac 
 jC parametrebis nacv-

lad Caismeba maTi Sesabamisi Sefasebebi _ 
n

j j

j 1

C :m=  C  / MPC  


  ; aq maqsima-

luri daSvebis koeficienti namdvili, realuri sididea. 

2
mS - is Sefaseba  D  da 

2
D  dispersiebiT _ wylis xarisxis maC-

venebeli   gamoiTvleba formuliT:  

  2 2 2 2
 

1

/  ; 
n

m j j
j

S S MPC D


      2 2 2

1

/  
n

j j j
j

S S MPC N


 


. (2) 

Fformalurad amocana SemdegSi mdgomareobs: aucilebelia wylis xaris-

xis Sefaseba moxdes ori hipoTezis _ :   1АН μ  (uvnebeli) da :   1ВН μ (mavne) 

mimarT, Semowmebis gziT. amisaTvis gamoviyenebT leimanisa (1964) da ceit-

linis (1984) Teoriebs:  

1. hipoTezis statistikur maxasiaTeblad aiReba stiudentis ganawileba, 

Tavisuflebis xarisxiT mcire mniSvnelobisaTvis  1    25  f f   da Z  normi-

rebuli ganawilebiT maRali sidideebisTvis    25 .f f   

                                                           
1 MPC – mdk (maqsimaluri daSvebis koeficienti) 
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2. 0Н  hipoTezis formulirebisas SecdomiT gadacdoma iZleva did zi-

ans. magaliTad, wyalsatevis ekosistemis TvalsazrisiT, ВН  gadaxra, roca 

is WeSmaritia, migviyvans ufro mZime Sedegamde, vidre Cveulebrivi АН , 

rodesac isic WeSmaritia. aqedan gamomdinare, 0   : μ 1   BH H  alternativis 

sapirispirod 

 1   : μ 1 AH H  .  (3)  

3. кα -s eZleva kritikuli donis mniSvneloba ceitlinis SromebSi. in-

tervali 0,3    1 кα , roca pasuxismgebloba daskvnebze Zalian mcirea, maSin 

0,1    0,3 кα  – mcirea, 0,03    0,1 кα  – Cveulebrivi, 0,001 0,03 кα  – didi da 

0    0,001 кα  – maqsimaluri. 

4. Catardeba aucilebeli eqsperimentebi, romelTa mizania miviRoT war-

momadgenlobaTa SerCeva   1

jN
ij i

C

 moculobiT jN –  1,jC i n

 
 

 



 monacemTa mniSv-

nelobis paraleluri gazomviT. 

5. gamoiTvleba 


 done (  Sesamowmebeli hipoTezis SecdomiTi gadaxra 

0Н , Tu is WeSmaritia):  

 
2 0.5

0.61180,5 0,5 1 ,Ze      
  (4)

 
 

sadac  2 0,5
,[   2   3( )]fZ L L t f     

,  , ,  
  1.5  3;  f fL f t t   

 
. 

  aris zeda zRvari stiudentis ganawilebiT ,   1( )  ft с f


 Tavisuflebis 

xarisxiT, romelic gamoiTvleba uelCas formuliT (braunli, 1977): 

4
4 4

1

/ /
n

m j j
j j

f S S MDK f


  . 

Tu ganixileba 0   BН Н , maSin ,ft   tolia: 

  
, 1  /f at S   

 





 .  (5) 

6. Sesamowmebeli Sedegi miiReba nulovani hipoTezis gadaxris piro-

bidan   Ka 


; Tu Ka 


, maSin 0Н  hipoTezas uarvyofT.  
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nulovani hipoTezis 0Н  formulebi aRniSnavs “wylis momxmareblis” 

Sexedulebas, e.i mosaxleobis, romlebic moixmaren wyals rogorc sas-

melad, ise sayofacxovrebo daniSnulebiT. momxmareblis poziciiT, hipoTe-

zis SecdomiT ugulebelyofas (wyali cudi xarisxisaa) SeiZleba mohyves 

mZime Sedegi. Ka -s kritikuli mniSvneloba airCeva maRali an Zalian maRali 

pasuxismgeblobiT _ .   . .кα 0 01  

aseve unda gaviTvaliswinoT “wylis gamwmendis” ekonomikuri interesebic.  

Tu ugulebelyofilia hipoTeza _ wyali sufTaa АН  da rodesac es WeS-

maritebaa, maSin Zvirdeba xarjebi imasTan SedarebiT Tu SecdomiT aq BН  

ugulebelyofilia. amitom, „wylis gamwmendisTvis“ 0  :   1   АН Н μ 1   :   1BН Н μ  

winaaRmdeg  -s zeda zRvari stiudentis ganawilebiT iqneba: 

  , 1ft S   .
  

(6) 

Sesamowmebeli wg hipoTezisaTvis SeiZleba SevarCioT ufro “rbili” 

done sakvebis pasuximgeblobaze. mag., kritikuli mniSvneloba   0.1кВ0α . 

 ( )0      кiα  1 2  ;( [ ]) i WC WU 2 nulovani hipoTezisagan gadacdomas kriti-

kuls uwodeben.  

kritikuli midamo wg3-sTvis aris :      кwcμ μ μ , xolo wm4 – :  0    .  кwuμ μ μ
 

(4)-is saSualebiT advilia ,ft  -is gamosaxva. μ -is kritikul mniSvnelobebi mi-

iReba (dubnicki, ceitlinidan 1999) maTi (5) da (6) CasmiT. 

  1  ,
S

ft  кwcμ ;   ;   1  ,
S

ft   кwo кwuα α μ ;  . кwuα α  

naxazze   funqciis ganawileba mocemulia, rodesac 0Н  WeSmaritia Fμ

(wyalgamwmendisaTvis) da  ( )P μ  – wylis momxmareblisaTvis. naTelia, rom 

  1  .( ) ( )P F μ μ  

 

 

                                                           
1 WC- wylis gamwmendi (Water Cleaner);  
2 WU- wylis momxmarebeli (Water User) 
3 “wylis gamwmendi” 
4 wylis momxmarebeli 
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daSveba 
 

im piris pozicia, 

romelic adgens 

daskvnas 

hipoTezis WeSmaritebis mixedviT Sedegis 

dadgena 

: 1АН m   uvnebeli 

wyali 

: 1ВН m   

Mmavne wyali 

uaryofa 

: 1ВН m   

uvnebeli 

wylis gamwmendi 

sadguri (wg) 

WeSmaritia: 

gadasaxads iRebs 

uvnebel wyalze 

Secdoma: ixdis 

gadasaxads rogorc 

uvnebelze, sinamdvileSi

is mavnea 

wylis 

momxmarebeli (wm) 

WeSmaritia: ixdis 

uvnebel wyalze 

Secdoma: ixdis rogorc

uvnebelze, magram 

iwamleba mavne wyliT 

 

uaryofa 

: 1АН m   

 

wyali 

mavnebelia 

wylis gamwmendi 

sadguri (wg) 

Secdoma: wylis 

gawmendaze zedmeti 

xarji 

WeSmaritia: saWiroa 

xarjebi wylis 

gasawmendad an jarima 

wylis 

momxmarebeli (wm) 

Secdoma: wylis 

SezRudviT 

gamowveuli xarji 

WeSmaritia: saWiroa 

xarjebi wylis 

SezRuduli miwodebis 

gamo 

 

 

 




 donis mniSvnelobebia kritikul zRvarze, wylis xarisxis 

maCvenebeli   im pirTaTvis, vinc iRebs gadawyvetilebas: a) wylis 

gamwmendi; b) wylis momxmarebeli. 

wylis xarisxis Sefasebisas arsebobs Sualedi ,( )   кwu кwc  romel-

Sic gvxvdeba sadavo sakiTxebi. wg da wm-s TvalsazrisTa Soris am proble-

mis gadasaWrelad unda gavzardoT jN  SerCevaTa moculoba. (3) formulis 

Tanaxmad, saSualo kvadratuli gadaxraa ,Sμ   -is axali SefasebiT  jN  
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mcirdeba iq sadac Sualedi mcirdeba. ufro naklebi xarjia, rodesac orive 

subieqts Soris moxdeba SeTanxmeba da gadaisinjeba kritikuli zRvrebis 

mniSvneloba. 

 

 

3. daskvna 

zemoT moyvanili meTodiT dgindeba Sualedi ,( )   кwu кwc  romelSic 

gvxvdeba wylis momxmareblisa da wylis damxarjis TvalsazrisTa winaaRm-

degoba. am problemis gadasaWrelad unda gaizardos  jN SerCevaTa moculo-

ba.  -is axali SefasebiT  jN mniSvnelobis SemcirebiT miiRweva orive su-

bieqtTaTvis xarjis Semcireba. Ees ukanaskneli saSualebas iZleva ga-

daisinjos kritikuli zRvrebis mniSvnelobebi. 
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