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Sesavali 

davsvaT aseTi kiTxva 

romeli maTematikuri modelia saWiro pedagogikur 

gamokvlevebSi? 

Cveni mizania avamaRloT swavlebis efeqturoba sko-

laSi es ki imas niSnavs, rom Sedegebi unda iyos ukeTe-

si. swavlebis procesSi, rogorc wesi, moswavle unda 

gamovkiTxoT da davsvaT niSani. gamokiTxva SeiZleba 

iyos rogorc zepiri, aseve weriTi. eqsperimentisaTvis 

unda aviRoT ori klasi, erTSi  Segvaqvs siaxle, meo-

reSi ki – ara. orive klasSi gveqneba niSnebi. rogor 

SevafasoT es klasebi? niSnebiT ver SevafasebT, miRebu-

li niSnebi aris statistika, niSnebi aris SemTxveviTi 

qulebi, amitomac gvWirdeba maTematikuri statistikuri 

meTodebi.  

vTqvaT,  gvaqvs Semdegi niSnebi  

 

 

 

 

 

maT Soris tolobis dawera ar SeiZleba, radgan 5-ze 

Sefasebul codnas gamoklebuli 4-ze Sefasebuli codna 

ar udris 4-ze Sefasebul codnas gamoklebuli 3-ze 

Sefasebuli codna. es aris codnis pirobiTi erTeuli. 

maT Soris arc naklebobis da arc metobis niSnebis da-

wera SeiZleba. Sefaseba igive gazomvaa, Cven vzomavT 

codnas. codnis Sefaseba ki aris gazomva, rodesac Cven 

ar gvaqvs erTeuli 

 

 

 

    5   4  3 
 
5 - 4 = 4 - 3  
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1. gazomvis xerxebi da skala 

gazomva aris obieqtisadmi an movlenisadmi cifris 

(SeiZleba iyos niSani, aso) miweris procedura garkveu-

li wesebis mixedviT.  

fizikuri TvalsazrisiT arsebobs ori saxis gazomva: 

Tvisebrivi da raodenobrivi.  

Tvisebrivi aris iseTi saxis gazomva, rodesac ar 

gaqvs gazomvis myari erTeuli. raodenobrivi ki iseTi 

saxis gazomvaa, rodesac gvaqvs erTeuli. fizikaSi, ma-

TematikaSi gvaqvs mxolod raodenobrivi gazomva, xolo 

fsiqologiaSi, pedagogikaSi, medicinaSi gvaqvs Tvisebri-

vi gazomva. am gazomvas adre gazomvad arc Tvlidnen.  

mocemuli ori saxis gazomva (Tvisebrivi da raode-

nobrivi) daiyo oTx skalad: ori Tvisebrivi da ori 

raodenobrivi davasaxeloT es skalebi. 

1. saxeldebis (nominaluri) skala;  

2. rigis (rangis) skala; 

3. intervalTa skala; 

4. SefardebiTi skala. 

saxeldebisa da rigis skalebi Tvisebrivi saxis ska-

lebia, xolo intervalTa da SefardebiTi skalebi rao-

denobrivi. saxis skalebs miekuTvneba.  

dawvrilebiT, mimovixiloT TiToeuli maTgani.  

ras warmoadgens saxeldebis skala? saxeldebis ska-

la aris iseTi skala, romlis mixedviTac SeiZleba er-

Ti obieqti (movlena) ganvasxvavoT meorisagan mxolod 

da mxolod garkveuli TvisebebiT, magram SeuZlebelia 

davadginoT maT Soris nakleboba, metoba an toloba. 

moviyvanoT gazomvis magaliTi saxeldebis skalaze. 

klasSi ganvasxvaoT sqesis mixedviT gogoebi da biWebi. 

gogonebs mivaweroT cifri 1, biWebs ki – cifri 2. maT 

Soris aris mxolod Tvisebrivi gansxvaveba.  
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maTematikuri meTodebis gamoyeneba saxeldebis ska-

laze mainc SesaZlebelia. gazomvis skalaze, miRebul 

cifrebze ar SeiZleba ariTmetikuli moqmedebebis Ses-

ruleba, magram am cifrebis mixedviT SesaZlebelia obi-

eqtebis gansxvaveba. miRebul cifrebSi mainc aris maxa-

siaTebeli moda. moda aris cifri, romelic yvelaze 

xSiria saxeldebis skalaze.  

rigis skalaze gazomvisas SesaZlebelia erTi obieq-

ti ganvasxvaoT meorisagan garkveuli Tvisebebis mixed-

viT ise, rom SegveZlos a=b Tu a≠b  dadgena. Tu a≠b , 
maSin a>b an a<b. sami obieqtisTvis aviRoT a, b, c. Tu 
a>b da b>c, maSin a>c. xolo Tu  a=b, b=c, maSin a=c. 

rigis skalaze aucileblad unda iyos daculi 

tranzitulobis Tviseba moWadrakeebis Tvisebebis gazom-

va. rigis skalaze SeuZlebelia. 

rigis skalaze erTobliobis maxasiaTebelia moda. 

cifrTa miRebuli simravlis saukeTeso maxasiaTebeli 

modasTan erTad aris mediana. 

mediana gansazRvravs im obieqts, romelsac aRemateba 

obieqtTa 50% da romelzec naklebia obieqtTa 50%. 5 

qulas minus 4 qula ar udris 4 qulas minus 3 qula 

(5-4≠4-3). es magaliTi TvalsaCinod migviTiTebs, rom am 

skalaze ar SeiZleba ricxvebze ariTmetikuli moqmede-

bis Sesruleba, amitom azri ara aqvs saSualo ariTme-

tikulis gamoTvlas. zogadi suraTis misaRebad kvlav 

vadgenT obieqtTa sixSiris ganawilebas klasebis mixed-

viT.  

sixSireTa diagramaze nominalur skalaze azri aqvs 

rogorc diagramaTa simaRles, aseve diagramebis urTi-

erTmimdevrobas.  

ras warmoadgens intervalTa skala? am skalaze er-

Teuli gvaqvs, magram ar gvaqvs absoluturi nuli. ami-
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tom SeiZleba mxolod sxvaobis anu intervalis dadge-

na. magaliTad, SeiZleba imis mtkiceba, rom 15-12=9-6. 
magram, mocemuli Tvisebebis mixedviT, ver davadgenT Tu 

ramdenjer metia erTi obieqti meoreze, radgan ar vi-

ciT absoluturi nuli.  

moviyvanoT intervalTa skalis klasikuri magaliTi 

– temperaturis gazomva celsiusis skalaze. nuli aRe-

bulia pirobiTad, radgan absoluturi nulis cneba ma-

Sin ar icodnen, amitom ver vityviT, rom 10°C orjer 
metia 5ºC-ze, magram SeiZleba vTqvaT, rom 10°C-
5ºC=5ºC. 

ricxvTa simravlis saukeTeso damxasiaTebelia moda, 

mediana da saSualo ariTmetikuli.  

SefardebiTi skalis dros gvaqvs rogorc erTeuli, 

aseve absoluturi nuli. amitom SeiZleba davadginoT 

Tu ramdenjer metia eri obieqti meore  obieqtze mo-

cemuli niSnis mixedviT. ganvixiloT klasikuri magali-

Ti, kelvinis skala. SeiZleba vTqvaT, rom 10K orjer 

metia 5K-ze. sxvanairad rom vTqvaT, am skalaze SeiZle-

ba obieqtebs Soris SefardebaTa dadgena. SefardebiT 

skalaze SeiZleba vawarmooT yvela statistikuri ope-

racia: mimateba, gamokleba, gamravleba, gayofa da a.S. 

zogad suraTs gvaZlevs isev sixSireTa ganawileba, 

xolo saukeTeso maxasiaTebeli ricxvTa simravlisa 

aris moda, mediana, saSualo ariTmetikuli da saSualo 

geometriuli. 

risTvis gvWirdeba es skalebi? 

zogadi SeniSvna aseTia: maTematikuri meTodebis ga-

moyeneba arsebiTad aris damokidebuli gazomvis skala-

ze.  

pedagogikaSi sadReisod gvaqvs mxolod Tvisebrivi 

(1 da 2) skala. ar gvaqvs arc intervalTa da arc Se-
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fardebiTi skalebi. es sworic aris, pedagogikaSi ar 

gveqneba isini. Tumca aris mcdeloba Semoaparon pedago-

gikaSi raodenobrivi skala, rac Tavis motyuebaa. peda-

gogikaSi dRes gvaqvs mxolod Tvisebrivi skala.  

Cven gamoviyenebT mxolod im meTodebs, romlebic 

Tvisebrivi gazomvebisaTvis gamogvadgeba. 

1) CamovweroT ricxvebis ori simravle: 

I. 1,3,3,5,6,7,8 moda=3, mediana=5, saS.ariTmet. =33/7. 
II. 1,3,3,5,6,7,16 moda=3, mediana=5, saS.ariTmet. =41/7. 
 

udidesi mniSvneloba simravleSi modaze da medianaze 

ar axdens gavlenas, is gavlenas axdens saSualo ariT-

metikulze.  

2) moviyvanoT magaliTi maTematikuri meTodebis ko-

reqtuli gamoyenebis Taobaze pedagogikidan. SevadaroT 

moswreba or klasSi. vTqvaT, orive klasSi aris 20-20 

moswavle. CavataroT sakontrolo, romlis Sedegad mi-

viRebT qulebs. vTqvaT, pirvel klasSi miviReT aTi xu-

Tiani da aTi oriani, xolo meoreSi aTi oTxiani da aTi 

samiani. 

ismis kiTxva: sad aris ukeTesi miRweva? SefardebiTi 

skalis gamoyeneba pedagogikaSi ar SeiZleba, radgan ar 

gvaqvs absoluturi nuli. saSualo qula orive klasSi 

aris 3,5, e.i. saSualo ariTmetikuli ar aris maxasiaTe-

beli, imitom rom ar gvaZlevs Sedegs. es aris Tviseb-

riv-rangis skalaze miRebuli Sedegebi, maTi Sekreba da 

saSualos gamoTvla ar SeiZleba, ar varga.  

modiT gavaRrmavoT es magaliTi. gardavqmnaT xuTqu-

liani sistema. SemoviRoT qulaTa aseTi sistema: 

1,2,4,8,12. SevafasoT am sistemis mixedviT saSualo 

ariTmetikuli orive klasisaTvis. pirvelSi aris 7, me-

oreSi ki-6. e.i. pirvel klasSi moswreba TiTqos ukeTe-
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sia. sawinaaRmdego daskvna miviReT, magram mainc araswo-

ri. 

iseve SevcvaloT qulebi da davweroT aseTi sistema 

1,2,6,8,10. gamovTvaloT saSualo  ariTmetikuli. pir-

vel klasSi is aris 6, xolo meoreSi-7. rogorc vxe-

davT, axla, piriqiT gamogvivida.  

daskvna: es qulebi Cndeba rangis skalaze da mas 

ranJireba hqvia. ranJirebisas cifrebs virCevT nebismie-

rad, daskvna ki ar unda iyos damokidebuli ranJirebis 

SerCevaze. Cans, rom saSualo ariTmetikulis gamoyeneba 

ar SeiZleba Tvisebriv skalaze da gvWirdeba iseTi me-

Todebi, romlebic invariantuli iqneba ranJirebis mi-

marT. 

ganvixiloT ra mimarTebaSia erTmaneTTan moda, media-

na da saSualo ariTmetikuli.  

modis da medianis interpretacia movaxdinoT ric-

xvTa RerZze.  

moda aris mniSvneloba, romlis sixSire udidesia.  

mediana aris mniSvneloba, romlidanac absolutur 

gadaxraTa jami minimaluria.  

saSualo ariTmetikuli aris mniSvneloba, romlida-

nac gadaxrebis jami minimaluria.  

mcire jgufebisaTvis moda SeiZleba Zalze arastabi-

luri iyos da ar ivargebs.  

simetriuli ganawilebisas samive maxasiaTebeli em-

Txveva erTmaneTs. asimetriul ganawilebaSi ki es maxa-

siaTeblebi gansxvavebulia. zogierT jgufs ara aqvs 

centraluri simetriis tendencia, amitom es maxasiaTeb-

lebi ar gamodgeba, gansakuTrebiT, mcire jgufebze.  

cifrebis an ricxvebis erTobliobas axasiaTebs ara 

marto saSualo ariTmetikuli, aramed gabneva.  
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ra aris gabnevis maxasiaTebeli nominalur an rangis 

skalaze? 

Tvisebriv skalaze gabnevas axasiaTeben Semdegi maxa-

siaTeblebiT: centini, decini, kvartini. 

kvartini aris sami iseTi ricxvi, romelTagan pirve-

li aRemateba obieqtebis 25%-s, meore aRemateba 50%-s, 

mesame ki aRemateba 75%-s. kvartini gamodgeba mcire 

SerCevisaTvis, centini da decini mxolod didi SerCevi-

saTvis gamodgeba.  

decini aris aTi iseTi ricxvis rigi, romelTagan 

pirveli aRemateba SerCevis obieqtebis ricxvis 10%-s, 

Semdegi_20%-s, momdevno – 30%-s da a.S., xolo bolo 

aRemateba 90%-s. 

centini aris 99 ricxvi, romelTagan pirveli aRema-

teba SerCevis obieqtebis raodenobis 1%-s, momdevno – 

2%-s, Semdegi 3%-s, bolo ki – 99%-s. 

maTematikuri meTodebis gamoyeneba damokidebulia 

imaze, Tu romel skalaze vawarmoebT gazomvas.  

ra Tqma unda maTematikuri statistikis daskvnas 

aqvs albaTuri xasiaTi da ara kategoriuli.  
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§1. parametruli da araparametruli 

maTematikuri statistika 

 

obieqtTa srul simravles generalur erTobliobas 

uwodeben.  

ganvixiloT magaliTebi pedagogikidan. Tu gvaintere-

sebs saqarTvelos moswavleTa moswrebis Sedegebi, maSin 

generaluri erToblioba iqneba saqarTvelos yvela mos-

wavle. rogorc vxedavT, am SemTxvevaSi generaluri er-

Toblioba aris sasruli anu Tvladi. magram, generalu-

ri erToblioba SeiZleba iyos usasruloc da agreTve 

SeiZleba iyos warmosaxviTi. usasruloa magaliTad, ka-

maTelis gagoreba. cdis, eqsperimentis dros ara gvaqvs 

sasruli generaluri erToblioba. SeuZlebelia qviSis 

yvela marcvali gadavTvaloT.  

cdas, gazomvebs Cven vatarebT obieqtTa raRac amo-

nakrebze generaluri erTobliobidan. am amonakrebs 

uwodeben SerCevis erTobliobas anu SerCevas.  

Cven vswavlobT SerCevis Tvisebebs da amis mixedviT 

unda viwinaswarmetyveloT generaluri erTobliobis 

Tvisebebi. es aris maTematikuri statistikis amocanebi. 

SerCeva unda iyos reprezentatuli anu warmomadgenlo-

biTi. maTematikuri statistika zustad ar wyvets sa-

kiTxs, mxolod garkveul albaTobas iZleva.  

SerCevis maxasiaTeblebs, romlebic izomeba cdis 

dros, uwodeben statistikebs.  

SerCevis maxasiaTeblebs parametrebs uwodeben. maga-

liTad, SemTxveviTi cdomilebebis ganawileba xSirad eq-

vemdebareba gausis ganawilebis kanons.  
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Tu f aris ganawilebis funqcia, maSin 

f(σ)=
22

2

2

1 σ
δ

σπ
−

⋅e , sadac  δ  aris gazomvis absoluturi 

cdomileba, σ- saSualo kvadratuli cdomileba.  

 

 

 

 

 

 

 

 

 

 

 

 

am ganawilebis parametrebia x  (saSualo ariTmeti-

kuli) da saSualo kvadratuli gadaxra. x  yvelaze 

kargi miaxloebaa WeSmaritebasTan.  

rogorc vxedavT, ZiriTadi cneba aris ganawilebis 

funqcia. misi dadgena Znelia. amitom generalur erTob-

liobas axasiaTeben parametrebiT. Cveni mizania davadgi-

noT es parametrebi amitomac am statistikas ewodeba 

parametruli maTematikuri statistika.  

parametrul maTematikur statistikaSi unda vico-

deT ganawilebis mrudi da parametrebi. amisaTvis ki au-

cilebelia saqme gvqondes raodenobriv gazomvebTan. 

Tvisebrivi pedagogikuri gazomvebisaTvis parametrul 

maTematikur statistikas ver gamoviyenebT.  

statistikas, romelsac iyeneben Tvisebrivi gazomve-

bisas, ewodeba araparametruli maTematikuri statisti-

 

f 

X  X 
 

XXδ −=  
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ka. Tu ar gvaqvs raodenobrivi gazomva, ver davadgenT 

verc ganawilebis mruds da verc parametrs. amitom 

araparametruli maTematikuri statistika niSnavs iseTi 

statistikuri meTodebisa da kriteriumebis SemuSavebas, 

romelic Tavisufalia, ar aris damokidebuli ganawile-

bis mrudisagan anu ganawilebisagan. zogierTi avtori 

Tvlis, rom termini araparametruli statistika ar 

aris kargi, es ufro susti meTodia, vidre parametru-

li. magram sadReisod iseTi mZlavri gaxda es meTodebi, 

rom miuaxlovda parametruls. araparametrul statis-

tikaze Sromebi XIX saukunis bolos gaCnda: pirsonis 

statiebi, niSanTa kriteriumebi fiSeris wignSi, mogvia-

nebiT fotelinma da habotma gamoaqveynes Sroma rangul 

koleraciaze.  

araparametrul statistikaSi sami garRveva iyo. pir-

veli iyo 1933 wels kolmogorovis Teoremis saxiT. 

SerCevis moculobis gazrdisas erTis toli albaTobiT 

empiriuli ganawilebis funqcia (Tanabrad argumentis 

mimarT) miiswrafvis  Teoriuli ganawilebis funqciisa-

ken. magram es Teorema marTebulia mxolod raodenobri-

vi gazomvebisaTvis; meore iyo 1945 wels uilqoqsonis 

mier ranguli kriteriumis aRmoCena; mesame ki _ 1963 

wels, rodesac hojerma da lemanma gamoiyenes ranguli 

kriteriumebi ucnobi parametris SefasebisaTvis.  

CamovayaliboT maTematikuri statistikis ori Ziri-

Tadi amocana.  

I. parametrebis Sefaseba. ganvixiloT magaliTi. Ser-

CevaSi gamovTvaloT saSualo ariTmetikuli. Cven gvain-

teresebs generaluri erTobliobis saSualo ariTmeti-

kuli, e.i. SerCevis saSualo ariTmetikulis mixedviT 

unda SevafasoT generaluri erTobliobis saSualo 

ariTmetikuli. rasakvirvelia, es amocana dgas mxolod 
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parametrul maTematikur statistikaSi. araparametrul 

maTematikur statistikaSi SeiZleba ara parametruli, 

aramed gasazomi sidideebis Sefaseba anu damuSavebis 

efeqtis Sefaseba. pedagogikur gamokvlevebSi Sefasebis 

amocanebi ar gvxvdeba.  

II. meore ZiriTad amocanas hqvia hipoTezebis Semow-
meba. es xdeba rogorc parametrul, aseve araparamet-

rul maTematikur statistikaSi. ganvixiloT magaliTi. 

avagdoT xurda fulis moneta aTjer. cxrajer dajda 

gerbi, erTjer – fasi. erTgvarovania Tu ara fuli? 

SerCeva aris aTi, generaluri erToblioba – uamravi. 

davweroT albaTobis ganawileba. P iyos gerbze dajdo-
mis albaToba da P=1/2, q iyos fasze dajdomis albaToba 

da q=1/2, n – cdaTa ricxvi SerCevaSi, m ki _ xelsay-

rel SemTxvevaTa ricxvi. binomuri ganawilebis albaTo-

ba iqneba  

P
mnmm

n qpCP −= , sadac 
)!(!

!

mnm

n
Cm

n −
=  

 

ZiriTadi hipoTeza H0 mdgomareobs imaSi, rom fuli 

erTgvarovania, alternatiuli H1 hipoTeza ki – imaSi, 

rom fuli ar aris erTgvarovani.  

gamovTvaloT albaToba imisa, rom monetis aTi agde-

bis SemTxvevaSi, cxrajer dajdeba gerbi an 10-jerve 

dajdeba gerbi. ra iqneba es albaToba? 

0107,0)
2

1
()

2

1
()

2

1
()

2

1
( 01010

10
99

10 =+= CCP  

miviReT 9-jer an 10-jer gerbis dajdomis albaToba. 

is aris mcire. vTqvaT, gvaqvs 100 agdeba, maSin es alba-

Toba iqneba 1-is toli.  

es aris hipoTezebis Semowmebis magaliTi maTemati-

kur statistikaSi.  
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§2. araparametruli maTematikuri sta-

tistikis ZiriTadi amocana pedagogikur 

gamokvlevebSi. 

 

araparametruli maTematikuri statistikis ZiriTadi 

amocana pedagogikur gamokvlevebSi aris hipoTezebis Se-

mowmeba. gavarkvioT ra saxis hipoTeza arsebobs.  

pedagogikur gamokvlevebSi mravalferovani hipoTe-

zebi arsebobs. Cven SevCerdeT im hipoTezebze, romlebic 

ganixileba mxolod araparametruli maTematikuri sta-

tistikis safuZvelze. aseTi aris ori saxis hipoTeza. 

esenia: 

I. hipoTeza stoqastikuri (albaTuri) damokidebu-

lebis Taobaze or an ramdenime niSan-Tvisebas Soris. 

sxvanairad rom vTqvaT, es aris korelaciis amocana. ma-

galiTad, ufro maRal doneze fizikis swavleba sto-

qastikurad aris damokidebuli maswavleblis kvalifi-

kaciaze. 

II. hipoTeza SemTxveviTi sididis ganawilebis kanone-

bis (romlebic ucnobia) tolobis an gansxvavebis Sesa-

xeb or an ramdenime SerCevaSi. am SemTxvevaSi  H0 Ziri-

Tadi hipoTeza iqneba _ am or nakrebs Soris gansxvaveba 

aris SemTxveviTi. alternatiuli H1 hipoTeza iqneba – 

gansxvaveba aris gamowveuli eqsperimentuli faqtoriT.  

pedagogikur gamokvlevebSi gveqneba II saxis hipoTe-

za.  
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§3.statistikuri hipoTezis Semowmebis 

zogierTi principi 

 

or SerCevas Soris gansxvaveba SemTxveviTia, Tu 

orive SerCeva anu klasi ekuTvnis iseT generalur er-

Tobliobas, romelTa ganawilebis funqcia erTnairia 

(Tumca ganawilebis kanoni ucnobia Tvisobriobidan ga-

momdinare).  

 

1. nulovani da alternatiuli hipoTeza 

sazogadod, statistikuri hipoTezebis Semowmebis 

Teoria sakmaod rTuli da mZlavri Teoriaa. Cvens mi-

zans misi Seswavla ar Seadgens, magram zogierTi prin-

cipis SerCeva dagvWirdeba.  

hipoTezas, romlis mixedviTac SerCevebs Soris gan-

sxvaveba SemTxveviTia, uwodeben ZiriTad anu nulovan 

hipoTezas da aRniSnaven H0 –iT. zogad TeoriaSi gani-

xileba SerCevaTa nebismieri raodenoba. pedagogikur ga-

mokvlevebSi ki sakmarisia ori SerCeva.  

Cven uSualod H0 hipoTezas ar vamowmebT, aramed – 

misgan gamomdinare Sedegebs albaTobis garkveul done-

ze. H0 an rCeba an icvleba alternatiuli hipoTeziT. 

alternatiul hipoTezas aRniSnaven H1 –iT. alter-

natiuli hipoTeza mdgomareobs imaSi, rom or SerCevas 

Soris gansxvaveba ar aris SemTxveviTi, e.i. ganpirobebu-

lia araSemTxveviTi faqtorebiT (magaliTad, pedagogi-

kur gamokvlevebSi swavlebis axali meTodiT). 

2. praqtikulad SeuZleblobis principi. mniSvnelo-

bis done da utyuarobis done 

maTematikur statistikaSi ama Tu im hipoTezis Se-

mowmeba, SemTxveviTi sididis an movlenis Sesaxeb, da-

fuZnebulia praqtikulad SeuZleblobis principze.  
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avirCioT albaTobis garkveuli mniSvneloba, Cveu-

lebriv, mcire. Tu ras niSnavs mcire, damokidebulia 

amocanaze. pedagogikuri gamokvlevebisaTvis sakmarisia 

es mcire mniSvneloba aviRoT xuTi measedi an zogjer 

erTi measedic anu 5%-iani da 1%-iani done. albaTobis 

am SerCeul mniSvnelobas ewodeba mniSvnelobis done da 

mas α–Ti aRniSnaven. 
Tu SemTxveviTi movlenis albaToba P≤α, maSin ambo-

ben, rom aseTi SemTxveva praqtikulad SeuZlebelia. Tu 

ki aseTi movlena mainc moxdeba, Cven ukve viciT, rom 

es movlena SemTxveviTi ar aris da is ukve CvenTvis 

aris mniSvnelovani. saWiroa misi araSemTxveviTobis mi-

zezebis amoxsna, garkveva.  

TvalsaCinod vaCvenoT Tu ras niSnavs mniSvnelobis 

done. warmovidginoT SemTxvevaTa didi raodenoba. maga-

liTad, fulis monetis agdebis didi raodenoba. vTqvaT, 

α=5. es niSnavs, rom agdebis didi raodenobisas 100-dan 
5-jer SegveSleba Tu ki vityviT, rom mocemuli movle-

na araSemTxveviTia.  

ganvixiloT sidide θ=1-α. es aris albaToba imisa, 

rom Tu ki vityviT, mocemuli movlena araSemTxveviTia, 

viqnebiT swori. amitom mas ewodeba utyuarobis done. 

cxadia, Cven gvWirdeba kriteriumebi, romlis utyuaro-

bis done maRali iqneba, xolo mniSvnelobaTa done – 

dabali.  

 

3. nulovani hipoTezis Semowmebis kriteriumi 

davuSvaT, gvaqvs ori SerCeva. ama Tu im maTematiku-

ri formiT ganvsazRvroT sidide, romelic axasiaTebs 

gansxvavebas am or sidides Soris. aRvniSnoT es sidide 

S-iT. is afiqsirebs gansxvavebas or SerCevas Soris. da-
vuSvaT, rom nulovani hipoTezis WeSmariteba saSuale-
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bas gvaZlevs davadginoT Teoriuli ganawilebis kanoni 

S-isTvis. maSin S-s ewodeba SerCevis statistikebi. 

avirCioT mniSvnelobis garkveuli done α da mivuTiToT 
S-is mniSvnelobaTa is are, romelSic moxvedris alba-

Toba ar aRemateba α-s. statistikebis mniSvnelobaTa 

aseT ares ewodeba kritikuli are. Semdeg daviTvaloT 

S-is mniSvneloba Cveni SerCevaTa mixedviT, SeiZleba 

gvqondes ori SemTxveva: 

1. Cven mier gamoTvlili S-is mniSvneloba moxvda 

kritikul areSi, e.i. es movlena ar aris SemTxveviTi. 

praqtikulad SeuZleblobis principis Tanaxmad is ara-

SemTxveviTia. mniSvnelobis am doneze ugulebelvyoT 

H0-s da aviRebT H1 –s. 

2. Cvens mier gamoTvlili S statistikebis mniSvne-
loba ar moxvda kritikul areSi, e.i. es movlena aris 

SemTxveviTi da rCeba H0. 

zemoT naTqvami gamovsaxoT geometriulad.  

 

 

 

 

 

 

 

 

 

 

es aris ganawilebis simkvrivis mrudi. misi farTobi 

aris 1. avirCioT kritikuli are. es farTobi aris al-

baToba imisa, rom S-is mniSvneloba moxvda kritikul 

areSi da tolia α-si. 
 

 

 

f=α 

S1 
S 
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S' da S'' statistikebs uwodeben statistikebis kri-

tikul mniSvnelobebs an zRvrul mniSvnelobebs. 

CamovayaliboT H0 –is ugulebelyofisa da H0 –is 

kriteriumebi. 

S> S' 
S'> S''  - aris calmxrivi kriteriumebi 

 

ormxrivi kriteriumis dros gveqneba. 

 

 

 

 

 

 

 

 

 
H0 –is ugulebelyofis kriteriumebia S> S' da S< S''. 

Tu piriqiT gveqneba, maSin rCeba H0. 

ormxrivi kriteriumi ufro Zlieria, vidre cal-

mxrivi.  

 

4. pirveli da meore gvaris Secdomebi 

vTqvaT, mocemuli gvaqvs 

1) H0 WeSmaritia, magram Cven ugulebelvyofT mas;  

 

f=α 

Si1
 

 

2
f

α
=  

 

 
2

f
α

=  

S 
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2) H0 WeSmaritia da Cven viRebT mas;  

3) H0 mcdaria da Cven mainc viRebT mas; 

4) H0 mcdaria da Cven ugulebelvyofT mas. 

 
CamovayaliboT logikurad ramdeni Secdoma gvaqvs.  

meore da meoTxe swori amonaxsenia, pirveli da me-

same ki – Secdomaa. pirvelSi aRweril Secdomas ewode-

ba I gvaris Secdoma. mesameSi aRweril Secdomas ewode-

ba II gvaris Secdoma.  

ras udris albaToba I gvaris Secdomisa? es isev 

aris α.  
I gvaris Secdomis albaToba aris α da α donis 

mcire mniSvneloba gvaZlevs, rom WeSmarit H0–s ar 

ugulebelvyofT. II gvaris Secdomis albaToba aRvniS-

noT β -Ti. γ=1-β es iqneba albaToba imisa, rom H0 

mcdaria  da mas ugulebelvyofT. γ aris  kriteriumis 
simZlavre. γ unda iyos didi, es niSnavs, rom β ar unda 
iyos mcire.  

iseT kriteriums, romlisTvisac β mcirea, ewodeba 
safuZvliani kriteriumi. Cveni mizania yovelTvis avar-

CioT safuZvliani kriteriumi.  

nulovani hipoTezis Semowmebis kriteriumi safuZ-

vliania, Tu gansxvavebul SerCevaTa moculobebis usas-

rulod gazrdisas, II gvaris Secdomis albaToba β→0. 

SerCevaTa albaToba unda  aviRoT rac SeiZleba didi, 

rom β iyos mcire.  
ormxrivi kriteriumi α mniSvnelobis doneze miiReba 

Tu gavaerTianebT orive kriteriums α/2 mniSvnelobis 

doneze. 
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§4. ori damokidebuli SerCevis  

Sedegebis Sedareba 

 

1. damokidebuli da damoukidebeli SerCeva 

statistikuri meTodis gamoyeneba garda gazomvis me-

Todisa,   damokidebulia SerCevis Taviseburebaze. ker-

Zod, Tu ori SerCeva iseTia, rom pirveli SerCevis obi-

eqtebis raime Tvisebis gazomvis Sedegebi ar axdens gav-

lenas meore SerCevis obieqtebis amave Tvisebis gazom-

vis Sedegebze, maSin es ori SerCeva damoukidebelia. Tu 

ki es piroba ar sruldeba, ori SerCeva aris damokide-

buli. e.i. erTSi gazomvis Sedegebi gavlenas axdens meo-

ris gazomvis Sedegebze. magaliTad, erTsa da imave 

jgufSi orjer vatarebT gamokiTxvas. es aris damokide-

buli SerCevis magaliTi. gavecnoT im meTodebs, romle-

bic muSaobs damokidebul SerCevaze.  

 

2. maknamaras kriteriumi. 

am kriteriumis safuZvelze vadarebT or SerCevas, 

rodesac maTi gamosakvlevi Tvisebebi gazomilia saxel-

debis skaliT mainc. magaliTad, profesiuli orientaci-

is ganmarteba klasSi. moswavleebs davusvaT Semdegi 

kiTxva – vis ra profesia ainteresebs? pasuxis ramdeni-

me kategoria iqneba. es kategoriebia: momwons, ar mom-

wons, mainteresebs, ar mainteresebs, ar mifiqria. sazo-

gadod, saxeldebis skalaze SeiZleba bevri kategoria 

moxvdes. kriteriumi damuSavebulia mxolod im SemTxve-

visaTvis, rodesac saxeldebis skalaze gvaqvs mxolod 

ori kategoria. erT-erT kriteriums mivaweroT cifri 

0, xolo meores – cifri 1.  

X sididiT aRvniSnoT SemTxveviTi cvladi, romelic 

axasiaTebs damokidebuli SerCevis obieqtebis raRac 
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Tvisebas pirveladi gazomvisas, Y sididiT aRvniSnoT 

SemTxveviTi cvladi, romelic amave Tvisebas axasiaTebs 

meore gazomvisas. davuSvaT, rom gazomvis Sedegad x  
da y sidideebi garkveul mniSvnelobebs iReben. x cvla-

dis konkretuli mniSvnelobebi gazomvis Sedegad iqneba 

x1, x2, x3,..... xn,. y cvladis konkretuli mniSvnelobebi 

gazomvis Sedegad iqneba y1, y2, y3, .... yn. (xi, yi) aris erTi 

da imave moswavlis erTi da igive Tvisebis orjeradi 

gazomvis Sedegi, ra Tqma unda, ori kategoriis skala-

ze. orkategoriani saxeldebis skalaze gveqneba Semdegi 

saxis wyvilebi: 0,0; 0,1, 1,0; 1,1. SevadginoT cxrili, 

romelsac ewodeba cxrili ori orze (2X2).  

 

II gazomva 
 

yi=0 yi=1   
xi=0 

a 
(0;0) 

b 
(0;1) 

a+b 

c 
(1;0) 

d 
(1;1) 

a+c+d 

I 
ga
z
o
mv
a 

 

xi=1

a+c b+d N 
 

 

ra SemTxvevaSia maknamaras kriteriumebi samarTlia-

ni? ganvixiloT es SemTxvevebi. 

I. daSvebebi: 

1). SerCevebi SemTxveviTia anu reprezentatiuli; 

2). SerCevebi damokidebulia, e.i. erTsa da imave 

klasSi vatarebT or gazomvas.  

3). yoveli xi yi  N wyvili aucileblad damoukidebe-

lia. es niSnavs, rom erTmaneTTan kontaqtisa da gadawe-

ris saSualeba ar aris.  
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4). gazomvis skala aris saxeldebis skala ori ka-

tegoriiT. magaliTad, maRali-dabali, kargi-cudi, meti-

naklebi, ara-ki, momwons – ar momwons.  

 

II. hipoTezebi 

maknamaras kriteriumisaTvis H0 hipoTeza yalibdeba 

Semdegnairad: P (xi=0,  yi=1)=P(xi=1,  yi=0), anu albaTobe-

bi erTnairia. es niSnavs, rom gansxvaveba or SerCevas 

Soris SemTxveviTia, ar aris gamowveuli pedagogiuri 

saSualebiT.  

H1 hipoTezas aqvs saxe:  P (xi=0,  yi=1)≠P(xi=1,  yi=0). 
es albaTobebi erTnairi ar aris da gansxvaveba or Ser-

Cevas Soris SemTxveviTi ar aris, is gamowveulia peda-

gogiuri saSualebiT.  

III. kriteriumis statistika 

ganvasxvaoT ori SemTxveva. pirveli, Tu b+c>20, ma-

Sin muSaobas e.w. T1 kriteriumi anu  
cb

cb
T

+
−=

2

1

)(
; meo-

re, Tu  20≤+ cb , maSin muSaobs e.w. T2 kriteriumi 

anu T2=min(b,c). 
a da d gamoxatavs im SemTxvevas, roca Tviseba ar ic-

vleba. es wyvilebi aris indeferentuli pedagogiuri 

saSualebis mimarT, amitomac ar monawileobs kriteri-

umSi.  

IV. gadawyvetilebis miRebis wesi.  

SevamowmoT nulovani hipoTezis WeSmariteba. avirCi-

oT mniSvnelobis garkveuli α done. pedagogikur gamok-
vlevebSi α=0,05, zogjer ki α=0,01. dagvWirdeba b+c=n  
ricxvi. arsebobs cxrilebi, romlebSic naCvenebia moce-

muli α-sTvis rogor aris damokidebuli T1 da T2 kri-
teriumebi n ricxvze anu b+c-ze. ganvasxvavoT kvlav ori 
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SemTxveva. T2 –Tvis cxrilebi Sedgenilia binomuri gana-

wilebis kanonis mixedviT, xolo T1 –Tvis kargad muSa-
obs xikvadratis ganawilebis kanoni, rodesac Tavisuf-

lebis xarisxi aris 1.  

cxrilebidan vpoulobT albaTobas imisa, rom T2 ar 
aRemateba T2k (kritikuls): P(T2 ≤T2k). ganvixiloT or-

mxrivi kriteriumi. Tu ki es albaToba P<α/2 , maSin H0 
–s ugulebelvyofT da viRebT H1 –s mniSvnelobis α 
doneze. es cxrilebi Sedgenilia n=25-sTvis. 

T1k (kritikulis) mniSvneloba unda amovweroT sxva 

cxrilebidan. T1k =3,84, rodesac α=0,05 da Tk1 =6,64. Tu 
α=0,01. H0 –s ugulebelvyofT mniSvnelobis α doneze 
da viRebT H1 –s, Tu formuliT gamoTvlili T1 meti 
aRmoCnda Tk –ze. e.i. gavlena moaxdines pedagogiurma sa-

Sualebebma.  Tu ra gavlena moaxdina pedagogiurma sa-

Sualebam,  es damokidebulia imaze, Tu romelia meti b 
Tu c. Tu b>c, gavlena iqneba dadebiTi, xolo Tu b<c – 
uaryofiTi. Tu b=c, maSin maknamaras kriteriumi ar mu-
Saobs.  

ganvixiloT magaliTi. gavarkvioT saubris an leqcie-

bis ciklis, eqskursiebis gavlena swavlebis proforien-

taciaze. davsvaT kiTxva – rogoria Tqveni damokidebu-

leba fizikosis profesiisadmi? ganvixiloT pasuxebis 

ori  kategoria: I kategoria- momwons, II kategoria – 

ar momwons. gamoikiTxa 150 moswavle sxvadasxva skoli-

dan. moswavleTa SerCeva SemTxveviTia da Sedgeba 20 

moswavlisagan. gamokiTxva Catarda orjer. pirveli iyo 

saubris, leqciebisa da eqskursiebis Catarebamde, xolo 

meore maTi Catarebis Semdeg. avagoT cxrili 2X2. 
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II gamokiTxva 

 

a 
2 

b 
2 

4 

I gamokiTxva 
c 
11 

d 
5 

16 

           13        7 

 

a=2; b=2; c=11; d=5  
b+c=13<20 e.i. viyenebT T2k kriteriums.  
b=2, T2 emTxveva b –s mniSvnelobas e.i. T2 =2. cxri-

lidan gveqneba P=0,0011 – es aris albaToba imisa, rom 

T2 moxvdeba kritikul areSi, e.i. H0 –s ugulebelvyofT. 

α/2=0,025, e.i. P<α/2. 
ganxorcielda SemTxveva, rodesac H0-s ugulebel-

vyofT H1 –is sasargeblod 5% mniSvnelobis doneze 

(α=0,05); pedagogiurma saSualebebma moaxdines gavlena 

profesiis arCevaze. es gavlena aris dadebiTi, radgan 

pasuxebi `momwons~ metia.  

maknamaras kriteriumiT SeiZleba gadavwyvitoT Sem-

degi saxis pedagogiuri amocanebi: 

1). pedagogiuri damuSavebis gavlena swavlebis interes-

ze;  

2). pedagogiuri zemoqmedebis (codnis kontrolis for-

mis) gavlenis gamokvleva moswavleTa ganawilebaze cod-

nis mixedviT;  

3). pedagogiuri damuSavebis gavlenis gamokvleva cod-

nis SeTvisebis doneze.  

sakiTxis Seswavlis Semdeg, codnis kontrolis sxva-

dasxva formis gavlenis Sesaswavlad moswavleTa gana-

wilebaze codnis mixedviT, Caatares pedagogiuri eqspe-

rimenti. Catarda ornairi gamokiTxva: 
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1. weriTi davaleba – sakontrolo wera, romelSic 

iyo sami sakiTxi, TiToeuli farsdeboda 5-quliani sis-

temiT: 

a) vinc marTla aiTvisa (3;4;5) da b) ar aiTvisa 

(1;2). 

2. testuri gamocda – testSi iyo 20 kiTxva. dade-

biTad iTvleba SemTxveva, Tu moswavlem upasuxa 13 kiT-

xvas, xolo Tu – ara, uaryofiTad iTvleba. SemTxveviTi 

SerCevis meTodiT SeirCa 100 moswavle. erTimeoris mi-

yolebiT Sesrulda orive davaleba.  

SevadginoT cxrili ori orze 

 

    

 aiTvisa ar aiTvisa testi 
aiTvisa a=63 b=21 a+b=84 

ar aiTvisa c=4 d=12 c+d=16 

sakontrolo a+c=67 b+d=33 100 

 

H0 hipoTeza gvaqvs, rodesac codnis kontrolis 

forma gavlenas ar axdens moswavleTa ganawilebaze 

codnis mdgomareobis mixedviT. H1 hipoTeza _ rodesac 
codnis kontrolis forma gavlenas axdens moswavleTa 

ganawilebaze codnis mixedviT.  

 

 

b+c=21+4=25>20 
 

KT
cb

cb
T

111K

22

1

T,64,6T,01,0

56,11
25

)421()(

>==

=−=
+
−=

 e.i.  maSin α
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H0-s uarvyofT mniSvnelobis α=0,01 doneze da vi-
RebT H1 –s. e.i. kontrolis yvela forma ar aris tol-

fasi.  

amgvarad, maknamars kriteriumis muSaobs, Tu ori 

SerCeva damokidebulia da gazomva xdeba saxeldebis 

skalaze.  

 

3. niSanTa kriteriumi 

niSanTa kriteriumi gamoiyeneba ori damokidebuli 

SerCevis Sedarebisas da gazomvis skala aris aranakle-

bi rangis skalaze.  

 

I. mocemuloba  

vTqvaT, X aris SemTxveviTi cvladi, romelic axasi-

aTebs aRebuli SerCevis obieqtebis CvenTvis saintereso 

Tvisebas pirveli gazomvisas. Y iyos aseve SemTxveviTi 
cvladi, romelic axasiaTebs imave SerCevis obieqtebis 

Tvisebas meore gazomvisas. es cvladebi iReben Semdeg 

mniSvnelobebs x1,x2,x3, ..... xn da y1, y2, y3, .... yn. Sesabamisad 

(xi , yi ) wyvili aris erTi da imave obieqtis erTi da 

igive Tvisebis orjeradi gazomvis Sedegi. SevadaroT am 

wyvilis elementebi erTmaneTs sididis mixedviT rigis 

skalaze. Tu xi<yi, maSin Tvisebas aqvs gazrdis tenden-

cia da am wyvils mivawerT `+~ niSans. Tu piriqiT, 

xi>yi,  maSin Sesaswavl Tvisebas aqvs Semcirebis tenden-

cia. aseT wyvils mivawerT `-~ niSans. im SemTxvevaSi, 

Tu xi=yi, mivawerT `0~-s. 

II. aucilebeli da sakmarisi pirobebi. daSvebebi. 

1) SerCevebi SemTxveviTia; 
2) SerCevebi damokidebulia; 

3) (xiyi ) wyvilebi erTmaneTisagan damoukidebelia; 
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4) Sesaswavli Tviseba obieqtebisa ganawilebulia 

uwyvetad.  

uwyvetoba niSnavs, rom ganawilebis raRac funqcia 

uwyvetia   )()(lim 0

0

xFxF
xx

=
→

, x< x0  _ uwyvetia mar-

cxnidan. Tu ki uwyvetia marcxnidanac da marjvnidanac, 

maSin gvaqvs SemTxveviTi sidide.  

5) gazomvis skala ar aris rigis skalaze dabali. 

 

III. hipoTezebi. 

H0 hipoTezis Tanaxmad, gansxvaveba or SerCevas So-

ris SemTxveviTia, e.i. ar aris ganpirobebuli raim eq-

sperimentuli faqtoriT. maTematikurad ase Caiwereba 

P(xi<yi)=P(xi>yi) yvela i wyvilisaTvis.  H1 hipoTezis Ta-

naxmad, gansxvaveba or SerCevas Soris ar aris SemTxve-

viTi, aramed gamowveulia raime eqsperimentuli faqto-

riT. maTematikurad ki Caiwereba P(xi<yi) ≠ P(xi>yi)  

 

IV. statistikis kriteriumi 

T kriteriumis gamoTvlisas ar iTvaliswineben im 

wyvilebs, romelTac indeqsi 0 mivawereT davuSvaT, NN 

wyvilTa raodenobas gamovakleT 0-is mqone wyvilTa ra-

odenoba da dagvrCa n wyvilTa raodenoba. axla davTva-

loT `+~- niSniani wyvilebis raodenobas.  

 

V. gadawyvetilebis miRebis wesi. 

n aris wyvilTa is raodenoba, romelTaTvisac xi≠yi 

avirCioT mniSvnelobis α done. ganvasxvaoT ormxrivi da 
calmxrivi kriteriumi. 

ormxrivi kriteriumi. arsebobs cxrilebi, romlebic 

Sedgenilia n ar aRemateba 100-Tvis. am cxrilebSi n- is 

da α-s mixedviT SeiZleba vipovoT kritikuli mniSvne-
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loba tα  , n-tα. Tu T+<tα an T+ >n-tα, maSin mniSvnelobis  α 
donisTvis H0  -s uarvyofT H1  -is sasargeblod: 

calmxrivi kriteriumi. ganvixiloT ori SemTxveva  

a) xi –s aqvs klebis tendencia. H0  hipoTezis dros 

iqneba albaToba P(xi  < yi)≥ P(xi  >yi)  _ gansxvaveba Sem-
TxveviTia. H1  hipoTezis dros iqneba albaToba P(xi  < 
yi)< P(xi  >yi)  - gansxvaveba arsebiTia. cxrilebidan vpou-

lobT ta da H0-s uarvyofT mniSvnelobis α doneze Tu T+<tα. 
b) xi –s aqvs zrdis tendencia. H0 –hipoTezis dros 

P(xi  < yi)≤ P(xi  >yi) da H1  hipoTezis dros P(xi  < yi)> P(xi  

>yi) . 
imave cxrilebidan vpoulobT ukve n-tα da H0-s uar-

vyofT mniSvnelobis α doneze, Tu  T+ >n-ta. 
rogor moviqceT Tu n >100? cxrilebis nacvlad un-

da gamoviyenoT binomuri ganawilebis formulebi 

 

)(5.0
2

nwnt αα += – ormxrivi kriteriumisTvis 

)(5.0 nwnt αα += – calmxrivi kriteriumisTvis 

 

W aris normaluri ganawilebis (gausis ganawilebis) 

kvantili. aviRoT albaTobis raRac P mniSvneloba da 

misi saSualebiT ganvsazRvroT SemTxveviTi sididis 

mniSvneloba F(xp )=P , sadac P aris Cvens mier  aRebuli 

albaToba, xolo SemTxveviT sidides xp, -s ewodeba kvan-
tili Tu albaToba imisa, rom SemTxveviTi sidide mox-

vdeba (-∞;xp) intervalSi, udris aRebul P –s, anu     

P (x<xp)=P. 
 Tu 05,0=α  maSin 96,1

2

−=αw  xolo 64,1−=αw  

Tu 01,0=α  maSin 29,3
2

−=αw  xolo 58,2−=αw  
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ganvixiloT ramdenime magaliTi.  

magaliTi 1. moswavleebs misces sakontrolo samu-

Sao garkveuli cnebis SeTvisebis Sesamowmeblad. namuSe-

vari Sefasda 5 quliani sistemiT. amoirCa 15 susti 

moswavlis samuSao. Svidma miiRo 2, xolo rvam – 3. 

Semdeg gamoiyenes programuli TanasaxelmZRvanelo, ro-

melic gaTvaliswinebuli iyo susti moswavleebis damo-

ukidebeli mecadineobisTvis. Caatares isev sakontrolo 

imave cnebis SeTvisebis Semowmebaze. Sedegebi Seafases 5 

quliani  sistemiT. miRebuli monacemebisaTvis gavake-

ToT Semdegi cxrili.  

 

 

moswavle 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

I  

sakontrolo 
2 2 2 2 2 3 3 3 3 3 2 2 3 3 3 

II  

sakontrolo 
2 3 3 4 3 2 3 4 4 3 4 3 2 4 4 

niSani 0 + + + + - 0 + + 0 + + - + + 

 

davamuSavoT eqsperimentis Sedegebi 
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magaliTi 2. maswavleblebs dausves aseTi kiTxva – 

savarjiSoTa ricxvi unda gaizardos Tu unda Semcir-

des? gamokiTxes 200 maswavlebeli. gamokiTxva Caatares 

orjer. pirveli gamokiTxva iyo seqtemberSi, saswavlo 

wlis dasawyisSi, meore ki – maisSi saswavlo wlis bo-

los. pasuxebis varianti iyo ori saxis: 1. gaizardos 

savarjiSoTa ricxvi; 2. Semcirdes savarjiSoTa ricxvi. 

pasuxebi, romlebSic pirveli gamokiTxvis Sedegad ewera 

Semcirdes, xolo meore gamokiTxvis Sedegad – gaizar-

dos, aRvniSnoT `+~ niSniT. pasuxebi, romlebSic pirve-

li gamokiTxvis Sedegad ewera gaizardos, xolo meore 

gamokiTxvis Sedegad – Semcirdes, aRvniSnoT `-~ niSniT. 

pasuxebi, romlebSic orive gamokiTxvis Sedegad ewera 

an mxolod Semcirdes an mxolod gaizardos, aRvniSnoT 

`0~-iT. 

 

I azri gazrda gazrda Semcireba Semcireba 

II azri gazrda Semcireba gazrda Semcireba 

niSani  0 - + 0 

maswavleblTa 

raodenoba 
52 74 36 38 

 

 

davamuSavoT eqsperimentis Sedegebi 

n=110=200-90>100;          T+=36 
 unda visargebloT ormxrivi kriteriumiT da gamo-

viyvanoT  

α

αα

tT

nWnt

<=

≈=−=⋅+=

+ 36

4572,44)11096.1110(5.0)(5.0
2  
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daskvna: H0 –s uarvyofT H1 –is sasargeblod.  

magaliTi 3. VII klaselebs misces xuTi amocana az-

rovnebis ganzogadebis xerxze. iTvleba, rom am xerxs 

moswavle flobs im SemTxvevaSi, Tu amoxsna aranakleb 

sami amocanisa. gazomvis skala unda iyos rigis skala. 

Sefaseba xdeba Semdegi kriteriumebiT: 

Tu sworad amoxsnilia sami amocana iwereba 1;  

Tu sworad amoxsnilia oTxi amocana iwereba 2;  

Tu sworad amoxsnilia xuTi amocana, iwereba 3. 

gamokiTxes 35 moswavle. sakontrolo Catarda or-

jer: seqtemberSi da maisSi.  

 

moswavle I niSani II niSani sxvaobis 

niSani 

1 1 1 0 

2 1 0 - 

3 1 0 - 

4 2 2 0 

5 0 1 + 

6 0 0 0 

7 0 1 + 

8 0 0 0 

9 0 0 0 

10 1 1 0 

11 0 1 + 

12 3 3 0 

13 2 2 0 

14 1 0 - 

15 0 1 + 

16 0 1 + 

17 1 1 0 

18 0 1 + 

19 1 1 0 

20 0 1 + 

21 0 1 + 
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22 1 2 + 

23 2 1 - 

24 0 1 + 

25 0 1 + 

26 1 2 + 

27 0 0 0 

28 1 0 - 

29 1 0 - 

30 0 1 + 

31 0 0 0 

32 1 2 + 

33 1 0 - 

34 3 2 - 

35 0 1 0 

 

davamuSavoT eqsperimentis Sedegebi 

n=35-12=23 
T+ =15 
y >x, 

n-tα =16>15 e.i. H0 –s ver uarvyofT. 
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§5. uilqoqsonis kriteriumis  

gamoyenebis Taobaze 

 

uilqsoqsonis kriteriumis gamoyenebis aucilebeli 

piroba imaSi mdgomareobs, rom ori SerCevia damoukide-

belia da gazomvis skala aris aranakleb intervaluri-

sa, e.i. gadavdivarT raodenobriv skalaze. aq ori SerCe-

vis Sedegebis Sedareba xdeba ara mxolod niSnis gaTva-

liswinebiT, aramed sxvaobis absoluturi mniSvnelobis 

gaTvaliswinebiT. amis gamo kriteriumi ufro mZlavria. 

uilqoqsonis ranguli kriteriumis gamoyeneba SeiZleba 

maSinac, rodesac gvaqvs erTi SerCeva. pedagogikur ga-

mokvlevebSi aseTi SerCeva gvxvdeba.  

rogor SemoaqvT raodenobrivi skala fsiqologiur-

pedagogikur gamokvlevebSi? imisaTvis, rom es skala Se-

movitanoT unda Sesruldes Semdegi pirobebi: 

I. davalebebi arc Zalian rTuli unda iyos da arc 

Zalian martivi. aseT SemTxvevaSi obieqtis Sesaswavli 

Tvisebis ganawileba SeiZleba CaiTvalos simetriulad. 

uilqoqsonis kriteriumi gamodgeba mxolod simetriu-

li ganawilebisTvis. Tu am pirobas davarRvevT, maSin 

ganawileba xdeba asimetriuli, misi forma damokidebu-

li xdeba davalebaze da uilqoqsonis kriteriums ver 

gamoviyenebT.  

II. yvela davaleba (kiTxva, amocana...) unda iyos mi-

marTuli erTi da imave fsiqologiuri Tvisebis Seswav-

laze.  

III. davaleba unda iyos garkveulad inteleqtualu-

ri, e.i. meqanikuri damaxsovrebis doneze pasuxi ar unda 

arsebobdes. pasuxi unda moiTxovdes garkveul msjelo-

bas, gaazrebas. 
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IV. Sefaseba unda xdebodes `sworia da ar aris 

swori~ doneze.  

Tu pedagogikuri sakontrolo yvela am pirobas ak-

mayofilebs, fsiqologebi da pedagogebic Tvlian, rom 

unda gamoviyenoT intervaluri skala da uilqoqsonis 

kriteriumi. moviyvanoT ramdenime magaliTi: 1) amocana 

gantolebis Sedgenaze; 2) magaliTi gamosaxulebis ric-

xviTi mniSvnelobis gamoTvlaze; 3) magaliTi igikur 

gardaqmnaze; 4) kiTxva, romelic amowmebs romelime ge-

ometriuli cnebis SeTvisebas; 5) kiTxva garkveuli cne-

bis gansazRvrebaze. intervalur skalaze daTvlian swo-

ria (arasworia) pasuxebis raodenobas.  
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§6. ori damoukidebeli SerCevis  

Sedegebis Sedareba 

 

1. medianuri kriteriumi 

viyenebT pedagogikis klasikur magaliTs: virCevT eq-

sperimentul klass da sakontrolo klass. eqsperimen-

tulSi  Segvaqvs siaxle, xolo sakontroloSi yvela-

feri Zveleburad tardeba. Semdeg vadarebT Sedegebs.  

pedagogikur gamokvlevebSi xSirad saWiroa centra-

luri tendenciidan gadaxris Seswavla. centraluri 

tendenciis maCvenebeli ki aris mediana.  

I. mocemuloba 

vTqvaT, X aris SemTxveviTi sidide, romelic axasia-

Tebs obieqtis Sesaswavl Tvisebas pirvel SerCevaSi, 

xolo Y aris SemTxveviTi sidide, romelic axasiaTebs 

obieqtis Sesaswavl imave Tvisebas meore SerCevaSi. ra 

Tqma unda, xdeba am sidideebis gazomva, romlebic Rebu-

loben garkveul mniSvnelobebs: (x1, x2, x3...... xn)  da (y1, y2, 

y3.... yn) Sesabamisad. 
orive seria dakvirvebebisa gavaerTianoT erT SerCe-

vaSi, romlis moculoba iqneba N=n1 +n2. ganvsazRvroT m 

mediana gaerTianebuli erTi SerCevisTvis. medianis mi-

xedviT axali SerCeva davyoT or kategoriad: 1. amov-

krifoT is Sedegebi, romlisTvisac daculia m-ze me-
tobis piroba; 2. amovkrifoT is Sedegebi, romlisTvi-

sac daculia m-ze naklebobis an tolobis piroba.  

miviReT ori kategoria, amitom gavakeToT cxrili 

ori orze.  
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SerCeva #1      SerCeva #2 
 

A 

ricxvi xi,  
romelic >m 

B 
ricxvi yi, 
romelic >m 

> m 

C 
ricxvi xi, 
romelic ≤ m 

D 

ricxvi yi, 
romelic ≤ m 

≤ m 

 

   

Tu mimdevrobaSi gvaqvs ricxvebis kenti raodenoba, 

maSin mediana iqneba is ricxvi, romelic SuaSi zis.  

Tu mimdevrobaSi gvaqvs ricxvebis luwi raodenoba, 

maSin SuaSi moxvdeba ara erTi, aramed ori ricxvi da 

mediana iqneba am ori ricxvis saSualo ariTmetikuli. 

magaliTad, gvaqvs 5,5,6,7,8,8,9,9,  

mediana m=(7+8)/2=15/2=7,5. 
 

II. daSvebebi. aucilebeli da sakmarisi pirobebi 

1) orive SerCeva SemTxveviTia.  
2) orive SerCeva erTmaneTisagan damoukidebelia da 

TiToeuli SerCevis wevrebi damoukidebelia er-

TmaneTisagan.  

3) gazomvis skala aris aranaklebi rigis skalisa, 

radgan saxeldebis skalaze medianas ver gamov-

TvliT.  

4) orive SerCevis wevrTa saerTo raodenoba meti 

unda iyos 20-ze. (n1 +n2 >20) 
III hipoTezebi 

H0 hipoTeza: zogadi – gansxvaveba SemTxveviTia, ami-

tom ganawilebis kanoni erTnairia; 

konkretuli _ medianebi  erTnairia. 

 

Σ  N  
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H1 hipoTeza: zogadi – gansxvaveba ar aris SemTxvevi-

Ti, amitom ganawilebis kanoni ar aris erTnairi. 

konkretuli – medianebi erTnairi ar aris.  
 

IV. statistikis kriteriumi.  

statistikis kriteriums aRniSnaven tradiciulad T 

–Ti da iTvlian Semdegi formuliT 

))()()((

)
2

( 2

DСDС

N
СADN

T
+Β+Α+Β+Α

−Β−
=  

 

V. gadawyvetilebis miRebis wesi 

gamoiyeneba isev  χ 2-is cxrilebi, romlebSic Tavi-

suflebis xarisxi aris 1. am cxrilebSi mocemulia Tk 

kritikuli, mniSvnelobis α done, agreTve N . 

Tavisuflebis xarisxi aviRoT 1, SevarCioT mniSvne-

lobis done da cxrilidan amovweroT Tk . 

Tu Tg (gamoTvlili) metia xα -ze, sadac xα aris 

cxrilidan napovni kvantili χ2-is ganawilebisaTvis, ma-

Sin H0 hipoTezas uarvyofT mniSvnelobis α doneze. 

ar aris rekomendirebuli medianuri kriteriumis ga-

moyeneba hipoTezis Sesamowmeblad Tu 20< n1 + n2 <40 da 
erT-erTi mniSvneloba mainc A,B,C,D-dan naklebia 5-ze. 

medianuri kriteriumis gamoyeneba ar aris rekomendi-

rebuli im SemTxvevaSic, Tu zrdis mixedviT dalagebu-

li rigis Sua nawilSi moxvdeba erTnairi mniSvnelobis 

sagrZnobi ricxvi.  

magaliTebi: 

magaliTi 1. aiRes qalaqis ori raionis VIII klasebi. 

gadawyvites SeemowmebinaT Semdegi sakiTxis swavleba – 

amocanis amoxsna gantolebebis Sedgenis mixedviT. mos-
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wavleebs misces sami Sinaarsis sxvadasxva amocana. dav-

yoT amocanis amoxsna oTx etapad: 

I etapi – ucnobis aRniSvna;  

II etapi – gantolebis Sedgena;  

III etapi – gantolebis amoxsna;  

IV etapi – pasuxi.  

Sefaseba aris `sworia – ar aris swori~ saxiT. yo-

vel etapze  swori pasuxisaTvis _ erTi qula. maqsima-

luri qula aris 4, xolo samive amocanisaTvis – 12. 

yoveli etapis gasworeba xdeba wina etapisagan damouki-

deblad.  

SemTxveviTi SerCevis meTodiT aiRes pirveli raioni-

dan 28 naSromi, meore raionidan – 32 naSromi. naSro-

mebi gaaswores.  

Sedegebi mocemulia cxrilSi. 

qulebis 

raodenoba 

absolutu-

ri sixSire 

I SerCevaSi-

f1 

absolutu-

ri sixSire 

II SerCeva-

Si-f2 

f1 + f2 

dagrovili 

sixSire 

Σf 

12 2 1 3 60 

11 1 2 3 57 

10 - 1 1 54 

9 - 5 5 53 

8 3 3 6 48 

7 4 7 11 42 

6 6 3 9 31 

5 5 5 10 22 

4 4 3 7 12 

3 1 - 1 5 

2 2 2 4 4 

1 - - - - 

0 - - - - 

 n1 =28 n2 =32  Ν= n1 + n2 =60  

 

mediana toli iqneba m=(6+6)/2=6 
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SevadginoT cxrili ori orze 
 

  I SerCeva II SerCeva Σ 

m< A=10 B=19 29 

m≥ C=18 D=13 31 

 Σ  
 

47,2
)1319)(1810)(1318)(1910(

)3019181310(60

))()()((

)
2

( 2
2

≈
++++

−⋅−⋅
=

+Β+Α+Β+Α

−Β−
=

DСDС

N
СADN

T  

 

aviRoT χ2-is cxrili, Tavisuflebis xarisxia 1, 

mniSvnelobis donea 0,05, maSin xα =3,841. 
Cvens mier miRebuli 2,47<3,841 anu T<xα, amitom H0 

–s ver uarvyofT. es niSnavs, rom ganawileba erTnairia, 

e.i. medianebi erTnairia.  

magaliTi 2. axla gavzardoT raodenoba. orive rai-

onSi aviRoT 40-40 gavakeToT axali cxrili.  
 

qulebis 

raodenoba 

f1 f2 f1 + f2 Σf 

12 2 2 4 80 

11 1 2 3 76 

10 - 2 2 73 

9 1 7 8 71 

8 3 3 6 63 

7 7 10 17 57 

6 8 4 12 40 

5 9 5 14 28 

4 4 3 7 14 

3 3 - 3 7 

2 2 2 4 4 

1 - - - - 

0 - - - - 

 n1 =40 n2 =40 Ν= 80  

 



 40 

mediana iqneba m= (6+7)/2=6,5 
SevadginoT cxrili ori orze 

 

 

 I SerCeva II SerCeva  

m< A=14 B=26 =40 

m≥ C=26 D=14 =40 

    

 

4.7
40404040

)4026261414(80 2

=
⋅⋅⋅
−⋅−⋅

=T  

viciT, rom cxrilidan mniSvnelobis 0,05 doneze, 

rodesac Tavisuflebis xarisxia 1,  xα =3,841. e.i. Tg>xα 

anu moxvda kritikul zonaSi, II raionSi Sedegebi uke-

Tesia.  

magaliTi 3. Seadares qalaqisa da soflis gamosaSvebi 

klasebi Semdegi sakiTxis codnaSi – niutonis I kanoni. 

ismis kiTxva – rogor SevamowmoT codna? amisaTvis un-

da mivceT sakontrolo. gamovyoT doneebi sakiTxis 

codnaSi: 

I done – faqtologiuri (faqtebis codna).  

II done – operatiuli (moqmedebis an logikuri ope-

raciebis ganxorcieleba nimuSis mixedviT);  

III done – analitiko-sinTeTikuri (kavSirebis gan-

sazRvra, analogiebis povna cnebebs Soris da ZiriTadi 

ideis gamoyofa);  

IV done – SemoqmedebiTi done (codnis gadatana uc-

nob situaciaSi).  

swori pasuxisaTvis Sefaseba Semdegia: I doneze – 1 

qula, II doneze – 2 qela. III doneze – 3 qula, IV 
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doneze – 4 qula (travinskis meTodiT). CavataroT 4 

doniani sakontrolo niutonis I kanonze. soflis oTxi 

sxvadasxva skolidan dawera 42 moswavlem, qalaqis oT-

xi sxvadasxva skolidan – 40 moswavlem. saboloo jam-

Si soflis skolebidan darCa 41 namuSevari, qalaqis 

skolebidan – 36 namuSevari.  

 

qulebis 

raodenoba 
sofeli, f1 qalaqi, f2 f1 + f2 Σf 

10 1 - 1 77 

9 - 2 2 76 

8 5 - 5 74 

7 3 2 5 69 

6 7 4 11 64 

5 3 7 10 53 

4 2 3 5 43 

3 8 10 18 38 

2 3 4 7 20 

1 4 6 10 13 

0 - 3 3 3 

 n1 =36 n2 =41   

 

mediana aris m= 4 
SevadginoT cxrili ori orze 

 

 I SerCeva II SerCeva  

m< A=19 B=15  =34 

m≥ C=17 D=26 =43 
 

  
 

14.0
)2615)(1719)(2617)(1519(

)
2

77
17152619(77 2

=
++++

−⋅−⋅
=T  
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mniSvnelobis 0,05 doneze, rodesac Tavisuflebis 

xarisxia 1,  xα =3,841. Cveni  Tg=0,14<xα 

 

2. χ2 meTodi. 
 

χ2-meTodiT pedagogikur gamokvlevebSi vadarebT ori 

damoukidebeli SerCevis Sedegebs. gazomvis skala aris 

saxeldebis.  

I. monacemebi 

Sesaswavli Tvisebis maxasiaTebeli cvladebi aRvniS-

noT X da Y-iT Sesabamisad pirvel da meore SerCevaSi. 

gazomvis Sedegad es cvladebi miiReben Semdeg mniSvne-

lobebs.  

 

X: x1, x2, x3...... xn1 

Y: y1, y2, y3.... yn2 
aviRoT gazomvis skala ori kategoriiT (sworia - 

arasworia), SevadginoT cxrili ori orze  

 

 I SerCeva (+) II SerCeva (-) Σ 

#1 SerCeva O11 O12 n1 

#2 SerCeva O21 O22 n2 

Σ V               +             V         → N 

 

II. daSvebebi 
1) orive SerCeva SemTxveviTia; 
2) orive SerCeva damoukidebelia da TiToeuli wev-

ri orive SerCevisa erTmaneTisagan damoukidebelia (ga-

daweras adgili ara aqvs);  

3) gazomvis skala SeiZleba iyos saxeldebis, e.i. 

yvelaze martivi.  



 43 

 

III. hipoTezebi 
albaToba imisa, rom pirveli SerCevidan SemTxveviT 

aRebuli naSromi (obieqti) ekuTvnis pirvel kategori-

as, `+~ niSniT, aRvniSnoT P P1 –iT. albaToba imisa, rom 

meore SerCevidan SemTxveviT aRebuli naSromi (sakon-

trolo) ekuTvnis isev pirvel kategorias, magram `-~ 

niSniT, aRvniSnoT P2 –iT. 

ganvasxvaoT ormxrivi da calmxrivi kriteriumi.  

ormxrivi kriteriumisTvis  

Tu P1 = P2 , maSin gansxvaveba ar aris da rCeba H0 hi-

poTeza. 

Tu P1≠ P2 , maSin H0 –s ugulebelvyofT H1 –is sa-

sargeblod.  

calmxrivi kriteriumisTvis: 

Tu P1 ≤P2 gvaqvs H0 hipoTeza. es niSnavs, rom Sedegi 

an iseTivea an uaresi.  

Tu P1 ≥ P2 , gvaqvs H1 hipoTeza anu Sedegi gvaqvs.  

Cven ar viciT arc P1 –is mniSvneloba da arc P2 –is 

mniSvneloba. Cveni gazomvebi aris Tvisebrivi, magram vi-

ciT maT Soris Tanafardoba. 

IV. statistikis kriteriumi. 

 

))((

)(

2212211121

21122211

OOOOnn

OOOON
T
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−

=  

am statistikis cxrilebi ar arsebobs, amitom viye-

nebT  χ2 –is cxrilebis pirveli Tavisuflebis xaris-

xiT anu T→χ2. 

es meTodi cud Sedegs iZleva Tu 1) n1 + n2 =N<20; 
2) erT-erTi absoluturi sixSire Oik <5; 3). Tu erT-er-
Ti absoluturi sixSire  Oik >5, magram  10 >Oik >5, maSin  
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V gadawyvetilebis miRebis wesi 

χ2-cxrilidan ormxrivi kriteriumis SemxTvevaSi 

pirveli Tavisuflebis xarisxiT viTvliT statikis 

kritikul mniSvnelobas αχ −= 1kT  mniSvnelobis α done-
ze. Tu Τ>Tk , maSin uarvyofT H0 hipoTezas, Tu T≤Tk , 

maSin H0 hipoTeza rCeba.  

calmxrivi kriteriumis  SemTxvevaSi Tk =χ1-2α Tu 

Τ>Tk , maSin uarvyofT H0  hipoTezas H1 –is sasargeb-

lod. Tu T≤Tk , H0 hipoTeza rCeba.  

ganvixiloT magaliTi, ori axali saxelmZRvanelos 

Sesafaseblad Caatares pedagogikuri eqsperimenti. Sem-

TxveviTi SerCevis meTodiT airCies ori raioni. pirvel 

raionSi swavleba xdeba erTi saxelmZRvaneloTi, xolo 

meore raionSi – meore saxelmZRvaneloTi. Sefaseba 

aris wliuri, semestruli da a.S. gamokiTxvebiT. ukeTe-

si saxelmZRvanelos  dasadgenad Seadares Sedegebi. ga-

mokiTxes orive raionis maswavleblebi. maT dausves 

Semdegi kiTxva – misawvdomia Tu ara saxelmZRvanelo 

moswavleebisaTvis damoukidebeli muSaobisas. pasuxis 

ori variantia: ki (+) da ara (-). gamokiTxvis Sedegad 

Seadgines cxrili ori orze. pirvel raionSi gamokiT-

xulTa raodenobaa 20, meoreSi 15.  
    

n1=20 15 5 20 

n1=15 7 8 15 

 22 13 35 
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n1+ n2=35>20 
 
Oik<5, e.i. χ2 

meTodi gamodgeba, magram 10> Oik>5, ami-
tom  

 

86.1
)85)(715(1520

)
2

35
)75815(35 2

=
++⋅

−⋅−⋅
=T  

mniSvnelobis α=0,05 doneze, rodesac Tavisuflebis 

xarisxia 1, Tk=3,84. es niSnavs, rom 1,86<3,84. e.i. T< Tk 
da vtovebT H0 hipoTezas. amrigad, am ori saxelmZRvane-

lodan upiratesoba arc erTs ara aqvs.  

 

3. χ2 
kriteriumi mravali kategoriis skaliT 

 

Cven ganvixileT skala ori kategoriiT. axla ganvi-

xiloT χ
2 
kriteriumi mravali kategoriis skaliT.  

I. monacemebi 

ganvixiloT 5-quliani sistema, romelic realurad 

iqneba 4 quliani. gvaqvs ori damoukidebeli SerCeva. 

pirvelis moculoba iyos n1, meoris ki-n2. SevadginoT 

cxrili 2Xc, sadac c=4 e.i. gveqneba 2X4. 
 

 I kat.(2) II kat.(3) IIIkat.(4) IVkat.(5)  

#1 SerCeva O11 O12 O13 O14 
 

#2 SerCeva O21 O22 O23 O24 
 

 

 

 

II daSvebebi: 
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1) orive Semxveva SemTxveviTia. es aris aucilebeli 

piroba, magram arasakmarisi; 

2) orive SerCeva erTmaneTisagan damoukidebelia da 

TiToeuli SerCevis wevrebi erTmaneTisagan damoukidebe-

lia. es niSnavs, rom moswavleebi erTmaneTisagan damou-

kideblad asruleben davalebas; 

3) gazomvis skala SeiZleba iyos ara umetes saxel-

debis skalisa ramdenime kategoriiT. 

III hipoTezebi 

albaToba imisa, rom pirveli SerCevidan SemTxveviT 

aRebuli obieqti (sakontrolo samuSao) ekuTvnis i ka-
tegorias, aRvniSnoT P1i-iT, sadac i=1,2,3,4... albaToba 

imisa ki, rom meore SerCevidan SemTxveviT aRebuli obi-

eqti ekuTvnis i kategorias, aRvniSnoT P2i –iT. Camovaya-
liboT H0 da H1 hipoTezebi. 

Tu P1i =P2i  yvela kategoriisaTvis, maSin gveqneba H0 
hipoTeza. magaliTad, P11=P21, P12 =P22, P13 =P23, P14 =P24. 

Tu P1i ≠P2i, Tundac erTi kategoriisTvis mainc, ma-

Sin iqneba H1 hipoTeza. 

 

cnobili ar aris arc P1i da arc P2i, magram maT So-

ris Tanafardobis dadgena SeiZleba. mravalkategoriani 

skala gansxvavdeba orkategoriani skalisagan imiT, rom 

gvaqvs mxolod ormxrivi kriteriumi, calmxrivi krite-

riumi ki-ara. calmxrivi kriteriumi ar arsebobs maSi-

nac, rodesac gazomvis skala metia saxeldebis skalaze. 

IV. statistikis kriteriumi 

χ2 is cxrilebidan iTvlian T statistikis kriteri-
ums Semdegi formuliT 
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V. gadawyvetilebis miRebis wesi. 

davafiqrisroT gadawyvetilebis miRebis wesi. avir-

CioT mniSvnelobis α done. rogorc wesi, is aris an 
0,01 an 0,05. Cven aviRoT α=0,05. χ2-is cxrilebSi c-1 
Tavisuflebis xarisxisaTvis da α-s saTanado mniSvne-
lobisaTvis vipovoT kritikuli mniSvneloba T statis-
tikisTvis TK=χ1-α. Tu T gamoTvlili metia kritikulze 

T>TK, maSin uarvyofT Ho nulovan hipoTezas mniSvnelo-

bis mocemul doneze da viRebT alternatiul H1 hipo-
Tezas. Tu (T≤TK), maSin ara gvaqvs safuZveli, rom uar-

vyoT Ho hipoTeza, e.i. rCeba Ho. 
Tu O1i –dan an O2i –dan romelime mniSvneloba nakle-

bia 5-ze, maSin χ2 meTodi ar aris rekomendirebuli, 

cud Sedegebs iZleva. 

magaliTi. vTqvaT, gvaqvs ori saxelmZRvanelo. erT 

raionSi swavleba mimdinareobs erTi saxelmZRvaneloTi, 

meore raionSi ki – meoreTi. sakontrolo samuSao  Caa-

tares orive raionis sxvadasxva skolaSi moswavleebs 

Soris. dagrovda bevri namuSevari. SemTxveviTi SerCevis 

meTodiT pirveli raionidan amoarCies 50 naweri, meore 

raionidanac – 50 naweri, e.i. n1 =50 da n2 =50. Sefaseba 
Catarda 5quliani sistemiT. miRebuli Sedegebis safuZ-

velze gvaqvs cxrili. 
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I kat.(2) II kat.(3) IIIkat.(4) IVkat.(5) 

  

#1 SerCeva O11=3 O12=19 O13=18 O14=10 n1=50 
 

#2 SerCeva O21=9 O22=24 O23=12 O24=5 n2=50 
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χ2 
cxrilidan, rodesac c=3, α=0,05 gvaqvs Tk =7,815. 

6,4<7,815  anu T< Tk e.i. rCeba H0 hipoTeza.  
 

4. uilqoqson – mani – uitnis  kriteriumi 

es kriteriumi gamoiyeneba ori damoukidebeli SerCe-

vis Sedegebis SedarebisaTvis, rodesac gazomvis skala 

aris aranakleb  rigis skalisa, e.i. dagvWirdeba rigis 

skala. χ2-meTodis garda, yvela kriteriumi moiTxovs 

rigis (rangis) skalas.  

uilqoqson-mani-uitnis kriteriumi ufro mgrZnobia-

rea, vidre medianuri kriteriumi. amitom SeZlebisdagva-

rad upiratesoba mas unda mivaniWoT.  

SevudgeT am kriteriums zust aRweras.  

I. monacemebi 

cvladebi pirvel da meore SerCevebSi tradiciulad 

aRvniSnoT X-iT da Y-iT Sesabamisad. gvaqvs gazomvis 

Sedegebi.  
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X: x1, x2, x3...... xn1 

Y: y1, y2, y3.... yn2 
 

gavaerTianoT es ori SerCeva erT SerCevad  - n1 + 
n2 da aRvniSnoT N-iT. N aris gaerTianebuli SerCevis 

moculoba anu obieqtTa ricxvi. movaxdinoT gaerTiane-

buli SerCevis ranJireba anu mivaweroT rangi. davTva-

loT obieqtebi (sakontrolo samuSaoebi) maxasiaTebeli 

sididis (qula) mniSvnelobaTa zrdis mixedviT. pirvels 

mivawerT 1, meores – 2, mesames – 3, ......, bolos ki-N. 

am miniWebul nomrebs ewodeba rangi. rogor mivaweroT 

rangi im obieqtebs, romelTa maxasiaTebel sidideebs 

erTnairi mniSvneloba gaaCniaT? rasakvirvelia, TiToe-

uls mieniWeba erTnairi rangi, romelic udris saSualo 

ariTmetikul mniSvnelobas maxasiaTebeli sididis mi-

xedviT.  

 

II daSvebebi. 

1) orive SerCeva SemTxveviTia. es aucilebeli piro-

baa, magram arasakmarisi.  

2) orive SerCeva damoukidebulia da TiToeuli 

SerCevis wevrebic erTmaneTisagan damoukidebelia; 

3) gazomvis skala ar unda iyos rigis skalaze nak-

lebi; 

4) obieqtebi Sesaswavli Tviseba uwyvetad aris ga-

nawilebuli, e.i. ganawilebis kanoni uwyvetia, Tumca 

amisi mkacri dasabuTeba ar gagvaCnia.  

III. hipoTezebi 

Tu P(x<y)=1/2, maSin gvaqvs H0  hipoTeza, e.i. ganawi-
leba Sesaswavli Tvisebis mixedviT orive SerCevaSi er-

Tnairia.  
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Tu  P(x<y)≠1/2, maSin gvaqvs H1  hipoTeza, e.i. gana-
wileba Sesaswavli Tvisebis mixedviT orive SerCevaSi 

ar aris erTnairi.  

CamovayaliboT orive hipoTeza gansxvavebulad. axla 

SevadaroT ara ganawilebebi, aramed ori damoukidebeli 

SerCevis medianebi: 

H0  hipoTeza gvaqvs, Tu ori SerCevis medinebi er-
TmaneTis tolia.  

H1  hipoTeza gvaqvs, Tu ori SerCevis medianebi er-
TmaneTis toli ar aris.  

saSualo mniSvnelobebis Sedarebac  SeiZleba, magram 

pedagogikur gamokvlevebSi saSualos gamoTvlas azri 

ara aqvs. amitom ar gveqneba  

 

VI. statistikis kriteriumi 
erT-erT SerCevaSi davTvaloT rangebis jami. ro-

gorc wesi, iReben mcire moculobis SerCevas. 

∑
=

=
n

i
iRS

1

, sadac n aris umciresi n1, da n2  Soris. T  

statistikas iTvlian Semdegi formuliT. 

 

2

)1( +−= nn
ST  

 

V. gadawyvetilebis miRebis wesi  

Tu n1 ≤20  da n2 ≤20, maSin T-s statistikis cxrile-

bidan vpoulobT Tk =Wα  sadac α aris mniSvnelobis do-

ne.  

1) ormxrivi kriteriumi. Tu aRmoCnda, rom  T <Wα/2  

an T >W1-α/2 =n1 n2 -Wα/2     maSin H0  -s ugulebelvyofT 
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da vtovebT H1 –s. Tu es piroba ar Sesrulda, maSin 

rCeba H0  hipoTeza. 
Tu erT-erTi n1>20, maSin 
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2) calmxrivi kriteriumi. es kriteriumi ukeTesia 

gamoviyenoT maSin, rodesac gvaqvs sakmarisi safuZveli 

imisa, rom erT-erT SerCevaSi cvladis mniSvneloba sa-

Sualod metia, vidre meore SerCevaSi.  

a) P(x<y)≥1/2, maSin gvaqvs H0  hipoTeza 
P(x<y)<1/2, maSin gvaqvs H1  hipoTeza. 
Tu n1 ≤ 20 da n2≤20, maTSi cxrilebidan vipoviT W  

da gamovTvliT Tk = W1-α =n1 n2 - wα . Tuki aRmoCnda, rom 
T>Tk, H0  -s ugulebelvyofT H1 -is sasargeblod. Tu ar 

aRmoCnda, maSin vtovebT H0 -s. 
b) Tu P(x<y)≤1/2, maSin gvaqvs H0  hipoTeza 
Tu P(x<y)>1/2, maSin gvaqvs H1  hipoTeza. 
cxrilebidan vpoulobT Tk =Wα. Tu T<Tk, ugulebel-

vyoT H0 –s da Tu T>Tk,  maSin H0  -s vtovebT.  
Tu erT-erTi mainc, vTqvaT, n1 >20 , maSin  

12

)1(

2
212121 ++

+=
nnnn

x
nn

W αα  

sadac xα aris normaluri ganawilebis kvantili. Tu 

α=0,01, maSin xα=2,33, xolo Tu α=0,05, maSin xα=1,64. 
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rodis muSaobs uilqoqson-mani –uitnis kriteriumi 

cudad? Tu gvaqvs rangebis erTnair mniSvnelobaTa er-

Toblioba orive SerCevaSi da es erToblioba didia, ma-

Sin am meTodis sizuste mniSvnelovnad naklebia. sauba-

ria erTnair rangebze orive SerCevaSi. Tu ki erTnairi 

rangebi mxolod erT SerCevaSia, maSin is ar axdens gav-

lenas kriteriumis sizusteze.  

magaliTi 1. gamovikvlioT IX klasis qimiis kursis 

aTviseba eqsperimentul da sakontrolo klasebSi. SeT-

visebas adareben or sxvadasxva raionSi. sakontrolo 

Catarda orive raionSi, iyo oTxi sxvadasxva saxis da-

valeba, TiToeuli davaleba Seicavda kiTxvebs. zogi 

maTgani moiTxovda mokle pasuxs, zogic – grZels (gaS-

lils). yovel kiTxvaze gamoyofdnen codnis elements, 

romlis gamoyeneba saWiro iyo mocemul kiTxvaze pasu-

xisTvis. codnis elementebi dayves kategoriebad siZne-

lis mixedviT. pirveli kategoriis elementis gamoyene-

bisas aniWebdnen 1 qulas, meore kategoriis elementis 

gamoyenebisas – 2 qulas, mesame kategoriis elementis 

gamoyenebisas – 3 qulas. Semdeg amis mixedviT iTvlid-

nen qulebs, romelic moswavles SeeZlo Seegrovebina 

oTxive davalebaSi. gamovida 42 qula.  

TiToeuli kiTxvis bolos iyo Semdegi moTxovna: da-

wereT sruli da Semoklebuli pasuxi. im SemTxvevaSi, 

Tu moswavle mixvda kiTxva ras exeba, mas aqvs 1 qula, 

Semoklebuli pasuxis SemTxvevaSi  aqvs 3 qula, xolo 

vrceli pasuxis dros _ 6 qula. erT raionSi SemTxve-

viTi SerCevis meTodiT aiRes 34 naSromi, meoreSi ki – 

27, anu n1 = 34 da n2 = 27. 
naSromebis Sefasebis Semdeg gvaqvs 

I SerCeva, n1 = 34 
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1, 5, 6, 6, 8, 9, 11, 12, 14, 16, 16, 21, 23, 25, 28, 

29, 30, 32, 32, 33, 33, 34, 35, 35, 35, 35, 37, 37, 39, 

40, 40, 40, 42, 42. 

 

II SerCeva, n2 = 27 
 

6, 8, 11, 12, 14, 18, 20, 20, 23, 26, 28, 30, 30, 30, 

30, 30, 31, 31, 31, 34, 34, 37, 37, 38, 40, 40, 40. 

 

N Xi  Yi  R 
1 1  1 

2 5  2 

3 6  4 

4 6  4 

5  6 4 

6 8  6,5 

7  8 6,5 

8 9  8 

9 10  9,5 

10  11 9,5 

11 12  11,5 

12  12 11,5 

13 14  13,5 

14   13,5 

15 16 14 15 

16 16  16 

17  18 17 

18  20 17 

19  20 18 

20 21  19 

21 23 23 21,5 

22  22  

23 25  21,5 

24  26  

25 28  24 

26  28 25,5 
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27 29  25,5 

28 30  27 

29  30 30,5 

30  30 30,5 

31  30 30,5 

32  30 30,5 

33  30 30,5 

34  31 35 

35  31 35 

36  31 35 

37 32  37 

38 32  38 

39 33  39 

40 33  40 

41 34  42 

42  34 42 

43  43 42 

44 35  44 

45 35  45 

46 35  46 

47 35  47 

48 37  49,5 

49 37  49,5 

50  37 49,5 

51  37 52 

52  38 53 

53 39  56,5 

54 40  56,5 

55 40  56,5 

56 40  56,5 

57  40 56,5 

58  40 56,5 

59  40 56,5 

60 42  60 

61 42  61 
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n1, n2>20 
α=5%=0,05; xα/2 = 1,96 
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T < Wα/2 , amrigad aTvisebis done or raionSi aris 
sxvadasxva.  

 

5. kolmogorov-smirnovis meTodi 

es meTodi cnobilia rogorc, parametruli statis-

tikis meTodi.  

I. mocemuloba 

erTmaneTs vadarebT or damoukidebel SerCevas. pir-

vel SerCevaSi Sesaswavli, gasazomi Tvisebis maxasiaTe-

beli sidide aRvniSnoT X-iT. gazomvis Sedegad is 

iRebs Semdeg mniSvnelobebs x1, x2, x3, ..... xn , sadac n, aris 

pirveli SerCevis moculoba. meore SerCevaSi imave Tvi-

sebis maxasiaTebeli cvladi aRvniSnoT Y- iT, romelic 

gazomvis Sedegad iRebs mniSvnelobebs. y1, y2, y3, ..... yn2, n2 
aris meore SerCevis moculoba. F(x) da G(x) iyos uc-
nobi Teoriuli ganawilebis funqciebi Sesabamisad pir-

veli da meore SerCevebisaTvis. CavweroT gazomvis Sede-

gad miRebuli pirveli SerCevis monacemebi da gamovTva-

loT empiriuli ganawilebis funqcia Semdegnairad S1 
(x)=a/n1 , sadac n1  aris pirveli SerCevis moculoba, 

xolo a  aris xi  mniSvnelobis is raodenoba, romelic 
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akmayofilebs xi ≤x pirobas. x aris nebismieri mniSvnelo-

ba.  

meore SerCevis monacemebi davalagoT mniSvnelobaTa 

zrdis mixedviT da gamovTvaloT empiriuli ganawilebis 

funqcia   

2
2 )(

n

b
xS =  

sadac n2  aris meore SerCevis moculoba, xolo b 
aris yi  mniSvnelobaTa is raodenoba, romelic akmayofi-

lebs yi ≤y  pirobas. y  aris nebismieri mniSvneloba.  

ganvixiloT magaliTebi empiriuli ganawilebis fun-

qciis gamoTvlaze.  

magaliTi 1. davTvaloT swor pasuxTa ricxvi sakon-

troloSi. miviRebT or mimdevrobas. davalagoT isini 

gazomvis Sedegebis mniSvnelobaTa zrdis mixedviT da 

SevadginoT cxrili.  
 

xi =17, 10, 7, 9, 5, 4. 
yi = 2, 6, 7, 5, 8, 15, 3, 11 

 

xi  yi  S1 (x)  S2 (x) 
- 2 0 1/8 

- 3 0 2/8 

4 - 1/6 2/8 

5 5 2/6 3/8 

- 6 2/6 4/8 

7 7 3/6 5/8 

- 8 3/6 6/8 

9 - 4/6 6/8 

10 - 5/6 6/8 

- 11 5/6 7/8 

- 15 5/6 8/8 

17 - 6/6 8/8 

n1 =6   n2 =8   
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empiriuli ganawilebis funqciebis gamoTvlis aseTi 

meTodi martivia, maSin rodesac n1  da n2 moculobebi 

didi ar aris. Tu gvaqvs didi moculobebi, maSin umjo-

besia empiriuli ganawilebis funqcia sxvanairad gamov-

TvaloT. kvlav valagebT gazomvis Sedegebs mniSvneloba-

Ta zrdadobis mixedviT, magram Sedegebs vwerT interva-

luri mwkrivis saxiT. intervalTa raodenoba ise unda 

SevarCioT, rom 8-ze naklebi ar iyos, radgan am Sem-

TxvevaSi kriteriumi ar iZleva sando Sedegebis da 15-

ze meti ar iyos, radgan am SemTxvevaSi gamoTvlebi 

rTuldeba (ar iTvaliswinebs kompiuterul SesaZleb-

lobas). orive SerCevis yovel intervalSi viTvliT ga-

sazomis sididis mniSvnelobaTa absolutur sixSires  fi, 

Semdeg viTvliT dagrovil sixSires Σfi  da dagrovili 

sixSiris gayofiT SerCevis moculobaze viTvliT empi-

riul ganawilebis funqcias.  

magaliTi 2. Caatares pedagogikuri eqsperimenti. ai-

Res eqsperimentuli da sakontrolo klasebi. eqsperi-

mentul klasSi 40 sakontrolo samuSao Sesrulda, 

xolo sakontrolo klasSi – 50. TiTeul klasSi daiT-

vales swor pasuxTa procentuli raodenoba. Sedegi 

aseTia, swori pasuxebis procentuli raodenoba icvle-

ba 41%÷100% farglebSi.  davweroT Sedegebi interva-

luri mwkrivis mixedviT da gavakeToT cxrili (n1=40; 
n2 =50). 
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dagrovili 

sixSire 
inter-

vali 

fi abso-

luturi 

sixSire I 

SerCeviT 

f2 abso-

luturi 

sixSire 

II SerCe-

viT 

Σfi Σf2 

S1 = 
Σf1 /n1 

S1 = 
Σf2 /n2 

100-96 15 18 40 50 1 1 

95-91 10 8 25 32 0,63 0,64 

90-86 4 2 15 24 0,38 0,48 

85-81 3 5 11 22 0,28 0,44 

80-76 2 6 8 17 0,20 0,34 

75-71 1 2 6 11 0,15 0,22 

70-66 1 2 5 9 0,13 0,18 

65-61 1 4 4 7 0,10 0,15 

60-56 - 1 3 3 0,08 0,06 

55-51 1 1 3 2 0,08 0,04 

50-46 1 - 2 1 0,05 0,02 

45-41 1 1 1 1 0,03 0,02 

 n1 =40 n2 =50     

 

II daSvebebi 

1) orive SerCeva SemTxveviTia; 
2) orive SerCeva damoukidebelia da yoveli SerCe-

vis TiToeuli wevric damoukidebelia; 

3) Sesaswavli Tviseba uwyvetad aris ganawilebuli; 

4) gazomvis skala aranaklebia rigis skalaze.  

SeniSvna: es meTodi gazomvis rigis skalisaTvis ga-

modgeba im SemTxvevaSi Tu 

a) aratoli an gansxvavebuli moculobis SerCevis 

SemxvevisaTvis n1<20; n2<20; 
b) toli moculobis SerCevebisaTvis (n1= n2) n<40 
Tu es pirobebi ar sruldeba, maSin aucilebelia ra-

odenobrivi gazomvis, e.i. intervaluri an SefardebiTi 
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skalebis gamoyeneba, rac scildeba pedagogiuri gamok-

vlevebis farglebs.  

mocemuli kriteriumis gamoyeneba advildeba, rode-

sac SerCevaTa moculobebi tolia rasac mivaRwevT Sem-

TxveviTi SerCevis wesiT.  

III. hipoTezebi 

a) ormxrivi kriteriumisaTvis: 
F(X)=G(X) cvladebis yvela SesaZlo mniSvnelobisaT-

vis. ganawilebis kanoni orivesTvis erTnairia, gansxvave-

ba SemTxveviTia, e.i. rCeba H0 hipoTeza. 
F(x)≠G(x) cvladebis erTi mniSvnelobisaTvis mainc, 

gansxvaveba SemTxveviTi ar aris da H0-s ugulebel-

vyofT H1-is sasargeblod 

b) erTmxrivi kriteriumisaTvis: 
Tu H0 hipoTeza WeSmaritia, maSin x cvladis mniSvne-

lobebi stoqastikurad (albaTurad, saSualod) aRema-

teba y cvladis mniSvnelobebs.  

Tu H1 hipoTeza WeSmaritia, maSin  x cvladis mniS-

vnelobebi stoqastikurad naklebia y cvladis mniSvne-

lobebze.  

meore varianti erTmxrivi kriteriumisTvis: 

H0: F(x)≥G(x) 
H1: F(x)<G(x) 

Tu H0 WeSmaritia, maSin x cvladis mniSvnelobebi 

stoqastikurad naklebia y cvladis mniSvnelobebze; 

Tu H1 WeSmaritia, maSin x cvladis mniSvnelobebi 

stoqastikurad aRemateba y cvladis mniSvnelobebs; 

 

IV. statistikis kriteriumi 

iTvlian Semdeg sam statistikas 
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16.028.044.0max;)()(max

04,004.008.0max;)()(max
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1123

1212

1211

=−=−=

=−=−=

=−=−=

TxSxST

TxSxST

TxSxST

 

kolmogorov-smirnovis kriteriumi gacilebiT mar-

tivdeba Tu orive SerCevis moculobebi erTnairia, e.i. 

n1=n2=n. amis miRweva SeiZleba SemTxveviTi SerCevis me-

TodiT.  gaTanabreba ar Rirs im SemTxvevaSi, Tu erT-

erTi SerCevis moculoba mcirea. imitom rom, mcire mo-

culobis SemTxvevaSi cdomileba sakmaod albaTuria anu 

Sedegebis sandoobis done sakmaod mcirea. kriteriumebi 

iReben Semdeg saxes: 

211 max
1

ff
n

T Σ−Σ=  

212 max
1

ff
n

T Σ−Σ=  

123 max
1

ff
n

T Σ−Σ=  

 

V. gadawyvetilebis miRebis wesi.  

mocemuli α donisaTvis vpoulobT cxrilebidan 

kriteriumis kritikul mniSvnelobas T k =W1-α , sadac 
W1-α, aris normaluri ganawilebis kvantili. es cxri-

lebi Sedgenilia im SemTxvevisaTvis, rodesac skala 

aris araumetes rigis skalisa, e.i. Tu n1≠n2 maTi mniS-

vnelobebi ar aRemateba 20-s da Tu n1=n2 maTi mniSvne-
lobebi ar aRemateba 40-s. 

SeniSvna: Tu SerCevis mniSvnelobebi ufro didia, ma-

Sin iyeneben miaxloebiT formulebs, magram es formula 

moiTxovs intervalur skalas da is pedagogikur gamok-

vlevebSi ar gamogvadgeba.  
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ormxrivi kriteriumebisTvis: Tu T1>Tk=W1-α maSin H0 
–s ugulebelvyofT mniSvnelobis α doneze da vtovebT 
H1 –s. F(x)≠G(x), e.i. gansxvaveba aris, magram romelia 

ukeTesi ver vityviT.  

erTmxrivi kriteriumisaTvis: Tu T2 >Tk =W1-α , maSin 
gvaqvs H0  da F(x)≤G(x); H0 –s ugulebelvyofT mniSvne-

lobis α doneze da virCevT H1 –s da F(x)>G(x). 
erTmxrivi kriteriumisaTvis: Tu T3 >Tk =W1-α , maSin  

gvaqvs H0 da  F(x)≥G(x); . H0 –s ugulebelvyofT mniSvne-

lobis α doneze da vtovebT H1 –s da F(x)< G(x); 
magaliTi 3. Seadares ori raionis moswreba fizika-

Si. TiToeuli moswavlis pasuxi farsdeboda swor pa-

suxTa ricxviT. cdam aCvena, rom swor pasuxTa ricxvi 

icvleboda 0-dan 8-mde. erTi raionis SerCevis moculo-

ba n1 ar aRemateboda 16-s, meore raionis SerCevis mo-

culoba n2 ar aRemateboda 20-s. manamde iyo monacemebi, 

rom pirvel raionSi fizikis codna iyo ukeTesi, vidre 

meore raionSi.  

H0: F(x)≥G(x); 
H1: F(x)<G(x); 

moculobebi ar aris toli. daviyvanoT Tu ara Sem-

TxveviTi SerCevis wesiT tol moculobaze? amis gake-

Teba ar Rirs, radgan amiT unda SevamciroT meoris mo-

culoba, rac sandoobas amcirebs. (Tu n1=27, n2=30 saWi-
roa intervaluri skala, romelic pedagogikur kvleveb-

Si ar gvaqvs. amitom aucilebelia SemTxveviTi SerCevis 

meTodiT tol moculobebze daviyvanoT. saxeldobr, 
n=20 Tu n1=57, n2=43, maSin daviyvanT n=40-ze.  
gavakeToT cxrili da SevitanoT monacemebi 
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T
3 
= 

(
S 2
(
x)
-
 S

1(
x)
)
 

8 3 2 16 20 1,00 1,00 0 

7 2 3 13 18 0,81 0,90 0,09 

6 5 - 11 15 0,69 0,75 0,06 

5 3 3 6 15 0,38 0,75 0,37 

4 1 6 3 12 0,19 0,60 0,41 

3 - 3 2 6 0,12 0,30 0,18 

2 1 2 2 3 0,12 0,15 0,03 

1 1 - 1 1 0,06 0,05 -0,01 

0 - 1 0 1 0 0,05 0,05 

 n1=16 n2=20     T3 max=0,41 
 

avirCioT mniSvnelobis α done: α=0,05  
 

Tk= Wα-1=31/80=0,39 
 

T3> Tk, amitom H0 –s ugulebelvyofT da vtovebT H1 

–s. davamtkiceT, rom pirvel raionSi SeTviseba mar-

Tlac ukeTesia, vidre meore raionSi.  
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