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saxelmZRvaneloSi gadmocemulia aRweriTi sta -
tis tikis, albaTobis Teoriisa da daskvniTi sta tis -
tikis mniSvnelovani sakiTx ebi. Teoriuli masalis 
gadmocemasTan erTad moyvanilia Sesabamisi praq ti -
kuli amocanebi, maTi amoxsnebi, meToduri miTi Tebebi 
da saTanado savarjiSoebi.  

wigni gankuTvnilia umaRlesi teqnikuri saswav -
leblebis stud entebisaTvis, Sedgenilia amJamad moq -
medi programis mixedviT da avtorTa mier mravali 
wlis ganmavlobaSi  umaRles saswavleblebis Sesa ba-
mis specialobebiT  wakiTxuli leqciebis safuZ velze. 
igi daxmarebas gauwevs informatikisa da socialuri 
mecnierebebis grifiT gaerTianebuli spe ci alobebis 
bakalavriatisa da magistraturis stu dentebs.  

warmodgenili saxelmZRvanelo Ti  SeiZleba isar -
geblon agreTve umaRlesi profesiuli ganaT lebis, 
saSualo skolisa da umaRlesi saswaul eblebis maTe -
matikis pedagogebma da abiturientebma.  igi did dax -
marebas gauwevs praqtikuli sociologiuri kvleve -
biT  dainteresebul pirebs.  
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winasityvaoba meore  gamocemis aTvis  

 

saxelmZRvaneloSi gadmocemulia  aRweriTi sta -
tis tikis, albaTobis T eoriisa da maTematikuri 
statistikis mniSvnelovani Teoriuli sakiTxebi, Sesa -
bamisi praqtikuli amocanebi da maTi amoxsnisaTvis 
saWiro meToduri miTiTebebi. mocemulia ZiriTadi 
sta tis tikuri meTodebis konceptualuri gan vi Tare -
bisa da Tanamedrove Teoriul da praqtikul mec -
nierul kvlevebSi maTi gamoyenebis SesaZ leb lobebis 
aRwera.  

saxelmZRvanelo dawerilia da gankuTvnilia 
umaRlesi teqnikuri saswavleblebis, infomatikisa da 
social uri mecnierebebis grifiT ā gaerTianebuli 
specialobebis bakalavriatisa da magistraturis 
studentebisaTvis . Sedgenilia  amJamad moqmedi 
programis mixedviT  avtoris mier mravali wlis gan -
mavlobaSi umaRlesi saswavleblebis Sesabamis i  spe-
cialob ebis studentebisaTvis  wakiTxuli leq ci ebis 
safuZvelze.  

warmodgenili saxelmZRvaneloTi SeiZleba 
isargeblon agreTve umaRlesi saswavleblebisa da 
saSualo skolis maTematikis pedagogebma da 
abiturientebma.  

saxelmZvanelos winamdebare gamocema struq -
turulad warmodgenili masalis Tanm imdevrulad mo -
wodebis logikuri principiTaa agebuli, ama sTan Seve-
cade  mkiTxveli ar gadam etvirTa  rTuli maTe -
matikuri formulebiT, magaliTad, sawyis TavebSi 
war modgenili statistikebi umartives maTematikur 
aparats saWiroeben da maTi Seswavla ar gauWirdeba 
nebismier dainteresebul mkiTxvels, maT Soris uf -
ros klasel moswavleebsac ki.  

                                                 
ā saqarTvelos ganaTlebis saministros 2005 wlis #633 brZanebis s a-
fuZvelze , ganisazRvra bakalavriatis specialobebis CamonaTvali, r o-
melSic socialuri mecnierebebis grifiT gaerTianebulia Semdegi sp e-
cialobebi: `ekonomika, geografia, fsiqologia, sociologia, polit i-
kuri mecnierebani, saerTaSoriso urTierToebebi, sazogadoebrivi u r-
TierTobebi, Jurnalistika, sabiblioTeko, saarqivo da sainformacio 
saqme da sxva~ (http:// www. mes. gov.ge). 
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saxelmZRvanelo did daxmarebas gauwevs  agreTve  
praqtikuli sociologiuri kvlevebiT  dainteresebul 
pirebs.   

pirvel TavSi  gadmocemulia  SemTxveviT movle -
naTa maTematikuri modelirebis Sesavali da dasa-
buTebulia  albaTobis Teoriisa da maTema t ikuri sta -
tis tikis Seswavlis aucilebloba . meore Tavi  
eZRvneba aRweriTi statistikis sakiTxebis Seswavlas. 
gadmocemulia monacemTa mopoveba -warmodgenis meTo -
do logiis sakiT xebi da monacemTa analizis zo -
gierTi meTodi. mesame da meoTxe TavSi  Seis wavleba  
Sesabamisad albaTobis Teoriisa da maTema tikuri 
sta tistikis ZiriTadi sakiTxebis Teoriuli aspeq -
tebi, xolo mexuTe da meeqvse TavSi mocemulia Sesa -
bamisi savarjiSoebi da amocanebi saTanado meToduri 
miTiTebebiTa da ti puri amocanebis amox sniT.  

praqtikuli amocanebis gadaWrisas saWiro  Ziri -
Tadi albaTur -statistikuri funqciebis mniSvne lo ba-
Ta cxrilebi mocemulia danarTSi ( ix. cxrili I -VII ). 

meore Tavis $2 -Si mocemulia saswavlo 
eqsperimentuli anketis nimuSi, romliTac alalbedze 
SerCeul studentTa jgufSi, studentTa mona -
wileobiTve Catarda saswavlo  eqsperimentuli  sta -
tisti kuri kvleva  konkretul sociologiur Temaze, 
rac vfiqrob,  sagnis SeswavlisTvis  saintereso 
iqneba. danarTi IV  da V-Si   mocemulia 2000 wels 
saqarTvelos ganaT lebis sistemaSi Sesabamisi saxel -
mwifo struq turebis mier realurad Catarebuli  
statistikuri kvlevis kiTxvarebi sruli saxiT, rac 
vfiqrob, did daxmarebas gauwevs ara marto stu -
dentebs, aramed sociologiaSi praqtikuli sta -
tistikuri  kvlevebiT dainteresebul pirebs, rogorc 
Teoriuli codnis SeZenaSi, ise praqtikaSi am codnis 
realurad gamoyenebis unar -Cvevebis CamoyalibebaSi.  

zogierTi Tavis bolos mocemulia kiTxvebi 
TviT SemowmebisaTvis, rac saSualebas miscems stu -
dents ara marto gaimeoros ganvlili masala, aramed 
Seamowmos mis mier SeZenili codnis done.  
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winamdebare saxelmZRvaneloSi warmodgenili zo -
gi erTi masala arsebuli Tanamedrove publi kaci ebi -
danaa aRebuli, Sesabamisi wyaros imde nad zus ti  mi-
Ti TebiT, rom dainteresebul students Tavi suflad  
SeuZlia damoukideblad maTi moZebna.  

am saxelmZRvanelos win uZRoda avtorTa 
koleqtiv Tan erTad dawerili misi pirveli gamocema: 
t. buaZe, g. yirmelaSvili, i. beJuaSvili, g. fifia  _ 
_albaTobis Teoriisa da maTematikuri  statistikis 
elementebi (redaqtori t. buaZe), saqarTvelos teq -
nikuri universiteti, Tbilisi, 2009. saxel mZRvanelos 
winamdebare meore gamocemaSi gamoviyene mravali 
konceptualuri mosazreba da struqturuli midgoma  
zemoT xsenebuli pirveli gamo c emidan. did madlobas 
movaxseneb profesorebs: g. yirmelaSvils, i. beJua -
Svils, g. fifias am mosazrebaTa Camoya libebi sa da 
pirvel gamocemaSi Setanili wvli lisaTvis da 
imisaTvis, rom maT winamdebare sa xel mZRvaneloSi  am 
masali s gamoyenebis neba damrTes.  

did madlobas movaxseneb profesorebs: m. 
nadarei Svils, a. kvaliaSvils, g. javaxiSvils, z. 
kandelaks maTTan erToblivi SromiT Seqmnil saxel -
mZRvaneloebSi gadmocemuli zogierTi meToduri si -
axlis gamoyenebis nebarTvisaTvis.  

didi pativiscemiT vuxdi madlobas profesor g. 
soxaZes mniSvnelovani mosazrebebis gamoTqmisa da 
samomavlod mravali keTili rCevisTvis. aseve didi 
madlierebis grZnobiT vigoneb prof. i. miqaZis 
Rvawls.  

did madlobas movaxseneb q -n maka bedianaSvils  
saxelmZRvanelos ko mpiuteruli uzrunvelyofisa da 
saqmiani rCevebisaTvis.   

meore gamocema pirvelis ara marto Sesworebuli 
da Sevsebuli variantia, aramed misi arsebiTad 
gadasinjvisa da gadamuSavebis Sedegadaa miRebuli.   

avtori yvela saqmian SeniSvnas didi siamovnebiT 
miiRebs, ri sTvisac winaswar did madlobas gixdiT . 

 
 

tristan buaZe
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Tavi I. SemTxveviT movlenaTa  

maTematikuri modelirebis Sesavali  

§1. maTematikuri modelirebis etapebi
ā
 

maTematika Seiswavlis garemomcveli samyaros re -
alur movlenaTa maTematikur modelebs da adgens im 
raodenobrivi xasiaTis kanonzomierebebs, romelTac 
es movlenebi emorCilebian. maTematikis adgili re -
aluri samyaros kanonzomierebaTa dadgenisas Se iZ le -
ba war movadginoT Semdegi sqemis saxiT  (nax.1) 

 
  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                                 
ā saxelmZRvanelos pirvelad gacnobisas am paragrafis Rrmad Seswa v-
la  aucilebeli ar aris.  
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maTematikis kavSiri garemomcveli samyaros mov -
le nebTan xorcieldeba safexurebad:  

1) Tavdapirvelad xdeba mravalmxrivi faqto -
rebidan meorexarisxovani faqtorebis CamoSo reba.  

2) arsebiTi faqtorebis ganzogadebiT, sawyis cne -
bebze da aqsiomebze dayrdnobiT aigeba maTematikuri 
modeli.  

3) agebuli modelis farglebSi aqsiomebidan ga -
momdi nare yalibdeba axali debulebebi _  Teoremebi.  

4) xdeba modelSi miRebuli axali maTematikuri 
faq tebis interpretacia Tavdapirveli realuri mov -
le nebis cnebebSi.  

5) mowmdeba agebuli maTematikuri modelis var -
gi si anoba _ xdeba maTematikur modelSi warmo dgeni -
li gaT vlebis praqtikuli Semowmeba.  

praqtikuli daskvnebi saimedoa, Tu agebuli mo -
deli aRwers Sesaswavli movlenis arsebiT mxa reebs.  

kargad, warmatebiT agebuli da momuSave maTe ma-
tikuri modelis magaliTad ga modgeba niutonis 
aqsiomebze agebuli meqanika.  

 
$2. SemTxveviToba Cvens cxovrebaSi  

cvalebadoba da kanonzomiereba. cvladis cneba  

 
`vazrovneb, maSasadame varsebob~ _  

`gonis  fenomenologia ~ 
georg vilhelm fridrix hege li ( Hegel 1770-1831)  

 

Cven, adamianebs,  yoveldRiur saqmianobaSi xS i-
rad saqme gvaqvs iseT faqtebTan da movlenebTan, r o-
melTa mimdinareobisa da Sedegebis winaswar zustad, 
calsaxad gansazRvra SeuZlebelia, rac arTulebs 
Cvens praqtikul moRvaweobas. am movlenebs SemTxve-
viT  movlenebs uwodeben.  

meores mxriv, adamianebi moazrovneebi da goni e-
rebi varT. gvinda ar gvinda, Cven `vswavlobT~ (`va k-
virdebiT~) am movlenebs, faqtebs, adamianTa, cxove l-
Ta qcevebs da a.S. amiT Cvendauneburad vaxdenT ama 
Tu im SemTxveviT movlenaze, an Sesaswavl obieqtTa 
raime maxasiaTeb elze (Tvisebaze) `statistikur da k-
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virvebebs~.  Sedegad, `statistikuri monacemebis ~ sa-
xiT movipovebT garkveul informacias  am maxasia-
Teblebis Sesaxeb. vaanalizebT mopovebul monacemebs, 
anu informacias, vadgenT garkveul kanonzomierebebs 
(an ver vadgenT maT), va keTebT daskvnebs, virCevT 
strategiebs (gegmebs)  Cveni Semdgomi moqmedebisaTvis 
da praqtikuli moRvaweobiT vanxorcielebT arCeul 
strategias.  

Cveni gonieri, praqtikuli moRvaweobis zogadi 
sqema Semoklebuli saxiT aseTia:  

  sqema 1 

 
                           

    
epizodi I ā. warmovidginoT da mimovixiloT erTi 

dRis SesaZlo epizodi romelime CvenTaganis cxovr e-
bidan (yuradReba miaqcieT frCxilebSi Caweril m i-
niSnebebs movlenaTa kategoriebad dayofis Sesaxeb):  

am semestrSi leqciebi universitetSi yoveldRe 9 
saaTze gewyebaT (sistematiuroba, kanonzomiereba). 
universitetidan sakmaod Sors cxovrobT (faqti). 
universitetisaken sazogadoebrivi  transportiT g i-
wevT mgzavroba, amitom Cveulebisamebr (sistemati u-
rad) diliT 7 saaTze dgebiT (kanonzomiereba). dRes 
diliT ki 20 wuTis dagvianebiT geRviZebaT (SemTxv e-
viTi movlena, dairRva sistematiuroba) emociebiT  
datvirTuls. ( emocia  adamianebis maxasiaTebeli Tv i-
sebaa)... wina RamiT didxans mogiwiaT ñFacebook~-Si 
student respodentebTan urTierToba (SemTxveviTi 
movlena, cvalebadoba); Temac saintereso iyo: `siyv a-
ruli ~, `SfoTi~,  `movaleoba ~ da ` bedniereba ~.  Se-
saZlebelia uflis, samSoblos, dedis, Svilis, sa q-
mis, moyvasis da a.S. siy varulis, anda pirovnuli be d-
nierebisa da movaleobis grZnobis, SfoTis gazomva? 
rogor gavzomoT es  maxasiaTeblebi adamianebSi?  _ 
am da mraval msgavs sakiTxze mogiwiaT paeqroba. r o-

                                                 
ā epizodis idea ix. wignSi [18]  

informaciis  
mopoveba 

 

 

 
 

analizi  
 
 

pragmatizmi  gamoyeneba 
(qmedeba) 
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gorc iqna daiZineT, magram `dRe -Ramis~ reJimi d a-
gerRvaT (cvalebadoba, SemTxveviT i movlena).  

diliT, kargad gamofxizlebuli arc ki xarT, 
rom dgebiT, midixarT fanjarasTan, gazafxulis 
Tbili, sasiamovno dila Tendeba. dadebiTi emociiT  
itvirTebiT da kargi ganwyoba geuflebaT, magram ga-
SinebT is, rom leqciaze ar daigvianoT. gonebaSi 
swrafad ` akeTebT gaTvlas ~ da acnobierebT , rom, Tu 
dilis xanmokle SxapiTa da swrafi sauzmiT Semo i-
farglebiT, leqciaze ar daagvianebT ( analizi  da 
prognozi ā). aCqarebiT icvamT da swrafad jdebiT m a-
gidasTan sasauzmod, magram siCqareSi veRar zomavT 
da finjnidan cxeli Cai geRvrebaT tansacmelze 
(SemTxveviTi movlena). Tavidan giwevT wasasvlelad 
momzadeba. aCqarebuli nabijiT eSvebiT kibeze. mo u-
lodnelad mezobeli SemogeyaraT (SemTxveviTi mo v-
lena), TqvenTan saubari surs. `leqciebidan droulad 
davbrundebio~, _ miaZaxeT da swrafad m iemarTebiT 
quCisaken, taqsis sapovnelad, radgan acnobierebT , 
rom sxvagvarad leqciaze daagvianebT. Tqvenda bedad, 
taqsic male gamoCnda (SemTxveviTi movlena),  jdebiT 
manqanaSi da fiqrebs aZlevT Tavs: `davagvianeb? an, 
Tu davagvianeb, ramden wuTs davagvianeb ~? _ fiqrobT 
Tqven. sakuTar TavTan pirobas debT, rom momavalSi 
ase gvian aRar daiZinebT ( arsebuli informaciis 
analizis Sedegad miRebuli daskvna da gadawyvet i-
lebis miReba ). quCaSi manqanebis moZraobis intensiv o-
ba Cveulebrivze  nakleb datvirTulia (SemTxveviT i 
movlena), gimarTlebT da leqciaze droulad mid i-
xarT. rwmenac gematebaT: `dRes yvelaferi kargad i q-

                                                 
ā ix. q.s.e ., t. 8, gv 194. prognozi  _ garkveul monacemebze damyarebiT 
raime movlenis, procesis ganviTarebaSi mosalodnel cvlilebaTa w i-
naswar ganWvreta, winaswarmetyveleba.  
daavadebis prognozi _ saeqimo msjeloba daavadebis savaraudo mimd i-
nareobisa da dasasrulis Sesaxeb. igi eyrdnoba etiologiis, paTogen e-
zis statistikuri monacemebis codnasa da avadmyofobis individual u-
ri monacemebis analizs.  
prognozireba  _ movlenis ganviTarebis mecnierulad dasabuTebuli 
konkr etuli perspeqtivis dadgena. raime movlenis prognozireba  SesaZ-
lebelia masze dakvirvebiT miRebuli informaciis safuZvelze.  
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neba~, _ fiqrobT Tqven ( prognozi, romelic ar eyr d-
noba mopovebuli informaciis analizs ). 

Ees xanmokle cxovrebiseuli epizodi SeiZleba 
Tqven gadagxdaT Tavs, an ar gadaxdaT. mTavari aq 
isaa, rom is warmoadgens am paragrafis dasawyisSi 
gadmocemuli masalis ilustrirebas. am epizodis d a-
niS nulebaa dagvanaxos, rom SemTxveviToba Cvens 
cxovrebaSi arsebiT rols Tama Sobs. masSi fragme n-
tuli magaliTebis saxiT warmoCenilia SemTx veviTi 
faqtebi da movlenebi, maTTvis damaxasiaTebeli cv a-
le badobebi da kanonzomierebebi, SemTxveviTobis 
progno zirebis SesaZ leblobis ideebi.Ggarkveuli 
obieqtebis raodenobrivi an Tvisebrivi maxasiaTebl e-
bis cvalebadobis ganxilvas cvladis cnebamde mivy a-
varT.  epizodSi dasmulia am maxasiaTe blebis, anu 
cvladebis `gazomvis~ SesaZleblobis sakiTxi da sxv.  

ganxiluli epizodis mixedviT amCnevT garkveul 
kanonzomierebebs da sistematiurobas Tqvens cxovr e-
baSi: mimdinare semestrSi leqciebis dawyebis dro, 
drois Cveuli ode noba, romelsac Tqven uTmobT R a-
miT Zils, gaRviZebisa da adgomis Cveuli dro, Sxapis 
miRebisa da sauzmobis Cveuli dro, daZinebis Cveuli 
dro, kompiuterTan gatarebuli Cveuli dro, gaza f-
xulisaTvis Cveuli Tbili amindi, universitetamde 
misvlisaTvis saWiro Cveuli dr o, avtomanqanebis 
moZraobis Cveuli intensivoba, garkveulwilad mo Z-
raobis intensivoba da universitetamde misvlisaTvis 
saWiro Cveuli dro, konkretuli mezoblis Cveuli 
tipuri qceva da a.S.  

¶  amave dros Tqven amCnevT, rom cvalebadobasac 
ganicdiT. zogierT Rames Zil is dro sxvebTan Sed a-
rebiT ufro grZeli an ufro mokle geCvenebaT. dR i-
dan-dRemde icvleba is dro, romelsac Tqven uTmobT 
dilis Sxapis miRebas da sauzmes, universitetisken 
mgzavrobisas manqanebis moZraoba met -naklebad ufro 
gadatvirTulia ( intensiuria ) da universi tetamde 
misvlas zogjer ufro met dros andomebT, vidre 
Cveulebriv saSualo droa . amCnevT, rom adamianTa 
ganwyoba, qceva cvalebadia.  
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maSasadame, Cveni cxovreba aRsavsea kanonzomier e-
bebiTa da cvalebadobiT, amasTan cvalebadoba SemT x-
veviT cvalebadobas yovelTvis a r gulisxmobs. mag a-
liTad, Cveni asaki cvalebadia, igi yovelwamierad k a-
nonzomierad da ara SemTxveviT icvleba  _ uwyvetad, 
yovelwamierad izrdeba da a.S. (am SemTxvevaSi SemTx-
veviToba RmerTma gaSoroT) . Tu cvalebadoba SemT x-
veviTi xasiaTisaa, maSin saqme gvaqvs SemTxveviT mov-
lenebTan (SemdgomSi maT SemTxveviT xdomilobebsac  
vuwodebT).  

¶  movlenaTa es cvalebadoba garemoSi cvladebis 
arsebobas gulisxmobs. fsiqologebi da bihevi o-
ristuli ā (behaviour _ qceva ) mecnierebebis warmoma d-
genlebi cvlads gansazRvraven ase:  

¶ cvladi variable _ aris garemos nebismieri mdg o-
mareoba an movlena, nebismieri stimuli, pirovnuli 
maxasiaTebeli an qceva, romelmac SeiZleba miiRos 
sxvadasxva mniSvneloba sxvadasxva dros an sxvadas x-
va adamianebTan. 
¶ cvladis am gansazRvrebidan gamomdinare, Sesa s-

wavli obieqtis konkretuli maxasiaTebeli (Tviseba) 
ganixileba rogorc cvladi . warmodgenil epizodSi  
cvladia: im drois xangrZlivoba, ramden xansac geZ i-
naT, sauzmisa da Sxapis miRebis drois xangrZlivoba, 
universitetSi misvlisaTvis daxarjuli drois 
xangrZlivoba, quCaSi  moZraobis intensivoba, moZra o-
bis siCqare, mezoblis guneba -ganwyobileba, ` Facebookò-
Si muSaobis drois xangrZlivoba, respodentebTan 
urTierTobis intensivobis done, Tqveni fsiqologi u-
ri guneba -ganwyobileba, emociebi, mecadineobisa Tu 
Sesrulebuli samuSaos nayof iereba da sxva.  

¶ axla ukve SegviZlia SemogTavazoT statistikis  
winaswari araformaluri  da arasruli gansazRvreba.  
¶ statistika aris mecniereba, romelic poulobs 

raRac mudmivs da am mudmivis mimarT cvalebadobas 
zomavs. 

                                                 
ā biheviorizmi  _ ix. winamdebare saxelmZRvanelos danarTi (VI), an q.s.e. 
t. 2. gv. 424, stat. avt. a. Serozia.  
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epizodi II . Tbilisis Tqveni sacxovrebeli saxl i-

dan raWis sof. xonWiorSi mdebare saagarake sa x-
lamde 255 km -ia. dRes 8 saaTze gindaT gaemgzavroT 
Tqveni `mersedesiT~. fiqrobT da acnobierebT, rom 
Tu imoZravebT km/sT siCqariT, S=255 km-is ga v-

las moandomebT =3 saaTs. esaa meqanikidan 

cnobili fizikuri deterministuli kanonzomiereba , 
romelic eyrdnoba im faqts, rom, Tu sawyisi monac e-
mebiT zustad, calsaxad ganisazRvreba Sedegi, maSin 
agebuli modeli determinirebulia.   

mobiluriT rekavT da axloblebs atyobinebT, rom 
11 saaTze CaxvalT maTTan (esaa SemTxveviTi cvaleb a-
dobis  gauTvaliswineblad gakeTebuli daskvna, pro g-
nozi,  Tumca realur situacias ufro kargad aRwers 
SemTxveviTobasTan dakavSirebuli maTematikuri mo d-
elebi).  

daTqmul dros, 8 saaTze, ukve manqanaSi jdebiT da 
miemgzavrebiT. CadixarT Sepirebuli 11 saaTis na c-
vlad 12 saaTze.  

davaleba : mokle Canaweris saxiT warmoadgineT 
Tqveni mgzavrobisa da dagvianebis erT -erTi savara u-
do varianti. SeZlebisdagvarad amowereT cal -calke 
SemTxveviTi movlenebi, cvladebi, savaraudo progn o-
zebi . 

miTiTeba . erTi varianti SeiZleba aseTi iyos: 
Tbilisis erT -erTi quCis gavlisas sacobSi xvdebiT 
(SemTxveviTi movlena). cvladia miTiTebuli quCis 
gavlis droiTi xangrZlivoba, sacobSi dgomis dro i-
Ti xangrZlivoba, gzatkecilze didi sabargo avt o-
manqanebis moZraobis intensivoba (avtomanqanebis m o-
Zraobis maxasiaTebeli), romelic gazrdilia, ris g a-
moc `goris~, `suramisa~ da naqeralas~ gadasasvl e-
lebze sagrZnoblad giWirT gadaswrebebi, amiT ecema 
Tqveni moZraobis saSualo siCqare  (cvladi). gzatk e-
cilis saremonto ubne bSic didxans giwevT manqanebis 
rigSi dgoma, dgomis dro cvladia. amasTan, `naqer a-
las~ gadasasvlelze nislia, gawvimda kidec (Sem -
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TxveviTi movlena), sofelSi daTqmuli 11 saaTis na c-
vlad CadixarT 12 saaTze.  

 
 
 
 
 

epizodi III . diliT, samsaxurSi wasvlamde Tqvens 
saxlTan mdebare supermarketSi SedixarT puris 
sayidlad. TqvenTvis sasurveli gemovnebis qarTuli 
`dolis~ puri uxvad awyvia Taroebze, radgan dRes 
igi gacilebiT meti miuRiaT, vidre wina dReebSi R e-
bulobdnen. `samsaxuridan dRes adre vbrundebi, purs 
maSinac viyidi, radgan Zalze bevria, Tanac Saqaric 
minda~, _ fiqrobT Tqven (`statistikuri monacemebis~ 
gauTvalis wineblad gakeTebuli prognozi) da miem g-
zavrebiT samsaxurSi. ukan dabrunebuls TqvenTvis 
sasurveli saxis puri aRar gxvdebaT, 1 kg. Saqris 
fasic 10 TeTriT gazrdila  (SemTxveviTi movlena).  

davaleba : upasuxeT kiTxvebs: ra mosazreba SeeZlo 
daedo safuZvlad supermarketis gayidvebis menejers 
imisaTvis, rom puris mocemuli saxeoba wina dRee b-
Tan SedarebiT meti miiRo? ra strategia unda ai r-
Cios supermarketis menejerma momaval d ReebSi da 
ratom?  
×  uamravi msgavsi epizodis ganxilva SeiZleba, 

romlebSic SemTxveviToba arsebiT rols Seasr u-
leb da Cvens cxovrebaSi. Teoriulad SemTxveviTobis 
uSualo Seswavlas ver vaxerxebT. Cven mxolod Se g-
viZlia SeviswavloT SemTxvveiTobasTan dakavSire    
buli m aTematikuri modelebi, rogo  ricaa, magal i-
Tad, statistikuri dakvirvebebiT miRebuli stati s-
tikuri modelebi da movaxdinoT SemTxveviTobis 
`prognozireba~  zemoT miTiTebuli sqema 1 -is rigiT o-
biT, rac statistikis Seswavlis sagans Seadgens. am 
sakiTxebs SemdgomSi ufro detalurad ganvixilavT.  

 
zogadi mimoxilva:  

 

 

 

 

1) yovelive zemoTqmulis gaTvaliswinebiT, gam o-
dis, rom, garkveuli azriT, Cven yvelani damwyebi 
`statistikosebi~ varT;  

2) obieqtis maxasiaTebeli, Sesabamisad cvladi 
SeiZleba iyos raodenobrivi, an Tvis o briv -xarisxob -
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rivi . intuiciis moSveliebiT SeiZleba  vTqvaT, rom 
raodenobrivi cvladebi (maxasiaTeblebi) SeiZleba 
gaizomos `tradiciuli~, klasikuri gagebiT. Tumca 
maT da Tvisobriv maxasiaTeblebs aseve `zomaven~ 
specialuri, mecnierulad damuSavebuli meTodebiT, 
anu Seusabameben garkveul ricxvebs.  

raodenobrivi cv lad ia,  magaliTad: drois 
xangrZlivoba, siCqare, manZili, simaRle, sakredito 
Tanxis odenoba, Semosavali erT sul mosaxleze, m o-
geba, erovnuli Semosavali, rentabeloba, Sromis 
nayofiereba, eleqtroenergiis danaxarji, Rirebul e-
ba, mocdis dro, moTxovnaTa intensivoba , moZraobis 
intensivoba, letalur SemTxvevaTa raodenoba, infe q-
ciis gavrcelebis intensivoba da a.S.  

Tvisobrivi cvladia , magaliTad: profesia, oja x-
uri mdgomareoba _ daqorwinebuli, dauqorwinebeli, 
fsiqologiuri ganwyoba,  SfoTi, emocia, zneoba, ga m-
bedaoba, inteleqti, religiuri mrwamsi, ideolog i-
uri Sexeduleba, partiuloba, sqesi, daavadebuloba, 
socialuri mdgomareoba, profesia, xarisxi,  standa r-
tuloba, samarTlebrivi mdgomareoba, erovneba, eTn i-
kuri jgufis kuTvnileba da a.S.  

3) cvladebis aRsaniSnavad SeiZ leba gamoviyenoT 
simboloebi:  da a.S. 

 
 

$3. gazomva. cvladis gazomvis skalebi.  

raodenobrivi da Tvisobrivi cvladebi  

 
`ganmeoreba codnis dedaa~ - i. gogebaSvili  

çʇʦʚʪʦʨʝʥʠʝ ï ʤʘʪʴ ʫʯʝʥʠʷè ï uSinski  

 

cvladi ( variable) [18;2] aris  garemos nebismieri 
mdgomareoba an movlena , nebismieri stimuli, kvlevis 
obieqtis Sesaswavli maxasiaTebeli, pirovnuli 
maxasiaTebeli an qceva, romelmac SeiZleba miiRos 
sxvadasxva mniSv neloba sxvadasxva dros an sxvdasxva 
adamianTan.  
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davubrundeT $2 -is epizod I -Si Cvens winaSe wa 
moWril erTi SexedviT arcTu ise rTul kiTxvebs. 
maTze  pasuxis gacema TavisTavad iTxovs cvl adebis 
gazomvas. kidev ufro CavuRrmavdeT am sakiTxs.  

SemTxveviTi movlenis mecnieruli kvlevisas 
dasmul kiTxvebze  pasuxis gasacemad saWir oa 
dakvirvebis obieqtis Sesaswavli maxasiaTeblis, anu 
cvladi s gazomva. `gazomva~ ganvsazRvroT zogadad : 

gazomva (measurement) aris garkveuli wesebis 
mixedviT cvladebisTvis ricxviTi mniSvnelobis 
miniWebis procesi.  

ganixilaven gazomvis Sedegebis mikuTvnebis oTx 
skalas: saxeldebis skala, rigis skala, 
intervalebis skala, Sefardebis skala.  

rogorc wesi, cvladis `gazomvis~ Sedegi 
miekuTvneba erT -erTs am oTxi skalidan.  

gavecnoT TiToeul maTgans cal -calke.  
 

3.1. saxeldebis skala  (Nominal measurement) 
 
 
 
 

Tu xdeba gazomili cvladis mniSvnelobebis 
gaerTianeba sxvadasxva kategoriebSi da TiToeuli 
kategoriisaTvis pirobiTi ricxviTi nomris an aso i-
T i saxelis miniW eba, maSin miRebul skalas saxeld e-
bis skala ewodeba. 

TiToeuli kategoriisaTvis  pirobiTi ricxviTi 
nomris miniWebiT am kategorias da masSi gaer -
Tianebul yovel individs daerqmeva erTidaigive sa x-
eli.  aseTive warmatebiT  kategoriebis aRsaniSnavad 
ricxviTi saxelis nacvlad SeiZleba asoebis gamoy e-
neba. rogorc vxedavT, saxeldebis skalaze xdeb a k a-
tegoriebisa da ma sSi Semavali individebis identif i-
kacia `saxelis darqmeviT~, anu saxeldebiT. aqedan 
momdinareobs am skalisaTvis saxeldebis skalis  
darqmeva. 

magaliTad, iseTi cvladi, rogoricaa qveyanaSi 
mcxovrebi adamianebis eTnikuri warmomavloba , Sei Z-
le ba gavaerTianoT kategoriebSi saxeldebis sk a-
laze. am cvladis mixedviT, saqarTveloSi mcxovrebi 
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saqar Tvelos moqalaqeebi SeiZleba saTanado nomris 
miniWebiT gavaerTianoT  Sesabamisad, kategoriebSi: 
qarTveli _ mivaniWoT saxelad nomeri 1 , an mivaniWoT 
asoiTi saxeli A (1=qarTveli an A=qarTveli),  azer-
bai janu li warmoSobis saqarTvelos moqalaqe (miv a-
niWoT saxeli 2 an B), osuri warmoSobis  saqarTv e-
los moqalaqe (mivaniWoT saxeli 3 an C), afxazuri 
warmoSobis saqarTvelos moqalaqe (mivaniWoT saxeli 
4 an D), somxuri warmoSobis saqarTvelos moqalaqe 
(mivaniWoT saxeli 5 an E) da a.S.  

kategoriisaTvis miniWebuli ricxviTi nomeri 
araa misTvis ricxviTi mniSvnelobis matarebeli da 
realuri sazomi. kategoriebisaTvis miniWebuli ric x-
vebi asruleben mxolod identifikaciis fu nqcias. b i-
hevioristuli mecnierebebis warmom adgenlebi aRiar e-
ben, rom kategoriebis dalageba saxeldebis skalaze 
ar iZleva raodenobriv informacias gazomili cvl a-
dis Sesaxeb.  

saxeldebis skalis kidev erTi magaliTia st u-
dentTa codnis Sefasebis arsebuli sistemis Sem degi 
modificirebuli varianti:  

 
 

Sefaseba  

niSani 

(saxelis 

miniWeba) 

saxeoba  

friadi  A dadebiTi  
Zalian kargi  B dadebiTi  
kargi  C dadebiTi  
damakmayofilebeli  D dadebiTi  
sakmarisi  E dadebiTi  
ver Caabara , students 
eZleva gamocdis 
gadabarebis ufleba  

Fx uaryofiTi  

CaiWra. studentma  kredi -
tis mosapoveblad sagani 
Tavidan unda gaiaros   

F uaryofiTi  
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3.2. rigis skala  (ordinal measurement). ranJireba  
 
 
 
 

rigis skala  aris iseTi skala, romelzedac 
cvla di sidide mniSvnelobebis mixedviTaa dala -
gebuli.  

magaliTad, studentTa SfoTva  maTematikis ga -
mocdaze gasvlis win SeiZleba gaizomos rigis ska -
laze Semdegi wesiT: skalaze individebi SeiZleba da -
lag dnen ufro mSfoTvaredan naklebad mSfoTvaremde.  
individs, romelic yvelaze met  SfoTs amJRavnebs, 
eniWeba nomeri _ rangi 1, masze naklebad mSfoTvares 
_ rangi 2, Semdegs _ rangi 3 da a.S. individebi rigis 
skalaze dalagdebian ufro mSfoTvaredan naklebad 
mSfoTvaremde.  

SesaZlebelia rigis skalaze individebis sxva mi -
mdevrobiT dalagebac _ naklebad mSfoTvaredan 
ufro mSfoTv aremde.  

1) am magaliTSi cvladad  ganixileba stimuli  _ 
SfoTi  (SfoTva, SeSfoTeba);  

2) rigis skalaze sididis mniSv nelobebis mi xed viT 
lagdeba an stimu li, an individebi . xSirad ricxviTi 
mniSvneloba 1 , anu rangi 1 , eniWeba stimuls an indi -
vids (raRacas an viRacas), romelsac gasazomi maxa -
siaTebeli (cvladis mniSvneloba) yvelaze didi ode -
nobiT aqvs.  Semdegi ricxviTi mniSvneloba 2, anu 
rangi 2 , eniWeba im stimuls an individs, romelsac 
mocemuli maxasiaTebeli didi odeno biT aqvs, magram 
winaze naklebi.  ricx viTi mniSvnel oba 3, anu rangi 3  
mieniWeba Semdegs da a.S. 

rigis skalaze cvladis (maxasiaTeblis) mniSvne -
lobebis rangebad dalagebas ranJireba  ewodeba. 

amrigad,  rigis skala axdens cvladis mniSvne -
lobebis ranJ i rebas, magram igi ver iZleva gazomili 
cvladis mniSvnelobebis rangebs Soris gansxva -
vebulobis gansazRvras, anu ramdenad gansxvavdeba ga -
zo mili cvladi rangebs Soris. gazo mili  cvladis 
mixedviT, SesaZlebelia mcire gansxvaveba iyos rang 
1-s da rang 2 -s Soris, magram SeiZleba es gansxvaveba 
gacilebiT didi iyos rang 2 -s da rang 3 -s Soris. 
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magaliTad : simaRleze xtomaSi saprizo sameulSi 
moxvedrilma sportsmenebma aCvenes Sedegebi 2m 21sm, 
2m 19sm da 2m 5sm. Sesabamisad, mxtomelTa rangebi 
iqneba 1, 2 da 3. simaRleze naxtomi pirvel da meore 
sportsmens Soris gansxvavdeba 2sm -iT, Tumca meore 
da mesame sportsments Soris gansxvaveba 14sm -ia.  

erTxel kidev SevniSnoT, rom rigis skala  iZleva 
informacias cvladis mixedviT individebis Tu 
sagnebis rigiTobis Sesa xeb, magram ar aCvenebs 
gazomili cvladis sidides. dazustebiT  ver vityviT, 
rom rangi 1 Seesabameba gazomili  c vladis met 
odenobas , anda umciresi rangis mqone individs . ver 
vityviT, rom rangi 1 -is mqone  sagans yvelaze 
naklebad axasiaTebs gazomili maxa siaTebeli.  

magaliTad , SeiZleba vaCvenoT bavSvebs mraval -
seriani multiplikaciuri filmi, vTqvaT, `tomi da 
jeri~, `aba damacade~ an sxv. da SeiZleba vTxovoT 
maT daasaxelon yvel aze ufro sasacilo seria, 
Sesabamis individs an sagans (bavSvs an serias) 
eniWeba rangi 1, Semdeg momdevno, yvelaze sasacilos, 
magram winasTan SedarebiT ufro naklebad 
sasacilos mieniWeba rangi 2 da a.S. mokled, rangis 
skalaze xdeba multip likaciuri filmis seriebis, an 
Sesabamisi indi videbis dalageba ufro sasacilodan 
nakleb sa sacilomde.  

SeiZleba movaxdinoT rangis skalaze multip li -
kaciuri filmis seriebis, an Sesabamisi indi videbis 
dalageba ufro mosawonidan naklebad mosa woni ran -
gebis mixedviT.  

romelime individma, romelic monawileobda eqspe -
rimentSi, SeiZle ba yvela seria aRiqva sasacilo d  (an 
mosawonad), magram man mainc erT romelime serias 
mianiWa rangi 1. miniWebuli rangi 1  imave informaciis 
matarebelia, ra informaciasac flobs rangi 1, 
romelic mianiWa im individma, romelsac arcerTi 
seria ar moeCvena sasacilod  (an mosawonad). 

miuxedavad amisa, mainc iTvleba, rom rigis skala 
pirveli warmatebuli nabijia cvladis ufro zusti 
gazomvis ganviTarebisaken.  
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3.3 intervalebis skala  (Interval measurement) 

 
gazomvis skalas, romelzedac cvladis 

mniSvnel obebi  dalagebulia rigis skalis msgavsad 
da mini Webul ricxvebs Soris gansxvaveba asaxavs 
cvladis mniSvnelobebs Soris erTi da imave sididis 
sxvaobas, intervalebis skala ewodeba . 
× intervalebis skalisaTvis masze nuli pirobi -

Tadaa aTvlis sawyis wertilad arCeuli. SeiZleba 
sawyis wertilad miviCnioT nebismieri sxva m niS vne-
loba da misgan daviwyoT aTvla.  

adamianebs aqvT pirovnuli maxasiaTeblebi, 
damokidebulebebi, gaaCniaT ojaxuri bedniereba, 
siyvaruli, sagnebis SiSi, miznis miRwevis motivacia 
an lideroba da sxva. am maxasiaTeblebis, anu cvla -
debis Sesafaseblad bihevioristuli  mecnierebebis 
warmomad genlebi xSirad iyeneben intervalebis ska -
lebs.  

bunebrivia, dagebadaT kiTxva, mainc ras war mo-
adgens konkretulad es skala? rogorc wesi, am ska -
laze wina planzea wamoweuli debuleba kvlevis 
mimarTulebis Sesaxeb da pasux ebis skala ori uki -
duresi polusiT (vTqvaT, marcxena, marjvena al ter -
natiuli  pasuxebiT) da maT Soris moTavsebuli ram -
denime wertiliT (pasuxiT), romel sac Tavisi 
Sexedul ebis mixedviT irCevs individi (respodenti).  

magaliTad, damokidebulebis skalaze individs 
SeiZleba m oeTxovebodes upasuxos kiTxvas (d ebu-
lebas ): ` Tambaqos wevis amkrZalavi kanoni amcirebs 
fil tvis kiboTi gardacvalebulTa ricxvs ?~ respo -
denti pa suxs aRniSnavs  aseT skalaze:  

 
 
 srulad  veTanxmebi    ver           ar         srulad  
veTanxmebi               gadamiwyvetia      veTanxmebi   ar veTanxmebi  

  
mas Semdeg, rac respodenti gascems pasux s, Ti To -

eul kategorias eniWeba ricxviTi mniSvneloba.  
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× Sefasebis skalebis or ukidures poluss Soris 
SeiZleba gazom i li cvladis nebismieri raodenobis 
kategoria moTavsdes. Tu m oTavsda 5 kategoria, maSin 
am skalas 5 quliani skala ewodeba, Tu moTavsda 7 
kategoria, maSin skala 7 quliania, aseve miiReba 9 
quliani skala da a.S.  

ganvixiloT mZRolebis qcevaze cudi amindis 
(nisli, wvima, Tovli) gavlenis rwmenis 9 quliani 
skala. sakvlevi debuleba aseTia: ` kargi azria cud 
amindSi saxlSi darCena .~ 

 
   1      2   3    4      5    6     7  8    9 
srulad ar                      ar c veTanxmebi,                srulad   
veTanxmebi                     arc ar veTanxmebi          veTanxmebi 

 
respodenti (pirovneba) irCevs ricxvs 1 -dan (sru -

li ad ar veTanxmebi ) 9-mde (sruliad veTanxmebi), 
riTac igi miuTiTebs, Tu ramdenad eTanxmeba igi sa -
kvlev debulebas.  
× Sefasebis skala SeiZleba sxva formiT iyos 

mocemuli, SeiZleba  moiTxovebodes pirovnebis, an 
maxasiaTeblis Semdegi bipolaruli zedsarTavi saxe -
lebiT Sefaseba:  

 
 

WeSmariti   1                 2                    3                    4                  5     ara  
 WeSmariti    

  

Sesafasebeli gasazomi cvladis Sesabamisad, 
SeiZleba ga nixilebodes zedsarTavi saxelebi  ara -
gulwrfeli _ gulwrfeli;  mSvidi _ aramSv idi _ 
mborgavi; mimzidveli _ aramimzidveli; civi _ cxeli;  
keTili _ arakeTili  da a.S. 
× rogorc zemoT aRvniSneT, mas Semdeg, rac 

pirovneba sakvlevi debulebis mixedviT gascems 
kiTxve bze pasux ebs, skalis TiToeul kategorias eni -
Weba ricxviTi mniSvneloba. xSirad skalis rom elime 
polus ze moTavsebuli zed sarTavi saxeli xdeba 
prioritetuli. am SemTxvevaSi prioritetul zed -
sarTav saxelTa naxevars aTavseb en skalis marcxena 
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nawilSi, xolo meore naxevars _ marjvena nawilSi. 
amiT Tavidan vicilebT skalis marjvena mxares 
moTavsebul debulebaTa gadasinjvas.  
× xSirad cdis piris (respodentis ) Sefaseba xdeba 

jamuri Sefasebis skalebiT.  am SemTxvevasTan gvaqvs 
saqme, Tu mocemulia sakvlevi debulebis mixedviT 
Sedgenili ramodenime skala. qv emoT ganixileba  oTxi 
debulebisagan Sedgenili skalis magaliTi .  

satelevizio Jiuri afasebs simReris satele -
vizio konkursSi monawile bavSvebs: Tamars (mcxe Ta), 
mariams (Tbilisi), qeTis (quTaisi), salomes (ambro -
lauri), ninos (Tbilisi ). Sefaseba xdeba qcevis oTxi 
maxasiaTeblis mixedviT . es maxasiaTeb lebia: a) xmis 
tembri , b)  xmis diapazoni , g)  musikaluroba , d)  artis -
tuloba.  gazomva mimdinareobs Sesabamisad, erTnair 9 
qulian oTx  skalaze:  

 
 

 
 
 
TiTo skalaze miTiTebuli maxasiaTeblis kvle -

vi sas Jiuris wevri  irC evs erT misTvis mi saReb 
ricxvs 1 -dan marjvena polusamde, imisda mixedviT , 
Tu ramdenad eT anxmeba mocemul debulebas.  
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konkursantis (momRerlis) saboloo qulis misa -
Rebad calkeul skalaze miRebuli qulebi jamdeba. 
Sedegad miRebul qulaTa SesaZlebeli diapazoni 
zemoT miniSnebuli 4-debulebiani skalebisaTvis 
iqneba 1+1+1+1=4-dan (T u yvelgan 1 -quliani Sefasebaa ) 
9+9+9+9=36-mde (Tu yvela skalaze maqsimaluri quliT 
iqneba Sefaseba ). 
× skaleb ze qulebis miTiTebuli dalageba 1,  2 da 

a.S., pirobiTia. SeiZleba dalageba iwy ebodes sxva 
ricxvidan, vTqvaT, 10 -dan, yoveli momdevno nomris 10 
erTeuliT  gazrdiT. maSin miRebuli jamuri Sefas e-
bis diapazoni iqneba 40-dan ( 10+10+10+10=40) _ 360 qu-
lamde  (90+90+90+90=360). garkveuli mosazrebiT , albaT 
ajobebda, rom debulebaTa raodenoba , skalaze kat e-
goriebis moniSvnaTa raodenoba da kategoriebis i n-
tervalebi Tanabari ( toli ) yofiliyo.  
× am konkursSi vTqvaT, konkursantebma qulebis 

Sejamebis Semdeg gaiyves adgilebi Semdegi rigis m i-
xedviT: 1. salome (ambrolauri) _ 31, 2. nino (Tbil i-
si) _  30, 3. qeTi (quTaisi) _ 29, 4. Tamari (mcxeTa) _ 28, 
5. mariami (Tbilisi) _ 27. rogorc ganxilulidan Cans, 
calkeul skalaze debulebaSi aRwerili konkretuli 
maxasiaTebeli ufro metad unda `hqondes~ danayof  
qula  5-s, vidre qula 4 -s, aseve qula 4 -s ufro metad, 
vidre qula 3 -s, magram ar SeiZleba imis Tqma, rom 
maxasiaTebelSi gansxvaveba 5 da 4 qulebs Soris ig i-
vea, rac 4 da 3 qulebs Soris. Tumca unda vifiqroT, 
rom ramode nime calkeul skalaze respodentisagan 
(konkursantisagan) miRebuli Sefasebebis SejamebiT 
miRebuli sabo loo qula ufro met informacias i Z-
leva, vidre  mxolod rigis Sesaxeb informacias. ami-
tom statistikuri analizisaTvis upiratesobas aniW e-
ben intervalebis skalebs.  
× intervalebis skalis tipuri magaliTebia cels i-

usisa ( C) da farengeitis ( F) temperaturis skalebi. 
qvemoT mocemulia orive skalaze Tanabari temper a-
turebis urTierTSesabamisi ganawilebis cxrilis 
fragmenti:  
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Tanabari temperaturebi  
0
C 

 (celsiusiT)  

0
F 

(farengeitiT)  

0 32 
20 68 
40 104 
60 140 
80 172 

 
rogorc wesi, arcerT am skalas ar gaaCnia a b-

soluturi nuli. es aixsneba imiT, rom tem peratura 
SeiZleba daeces nul gradusze qvemoTac. celsiusis 
200C

 -iT sxvaoba yovelTvis tolia farengeitis 36 0
F-

iT sxvaobisa. 20 0C-sa da 400C-s Soris sxvaoba igivea, 
rac  600C-sa da  400C-s Soris sxvaobaa.  magram araswori 
iqneba daskvna, Tu vi tyviT, rom temperatura 40 0C-ze  

orjer  ufro maRalia, vidre 20 0C-ze. es faqti rom 
ase iyos, maSin igive Sefaseba unda iyos farengeitis 
skalis Sesabamis 104 0F-sa da 68 0F-s Soris. es ase araa : 

0

0

40
2,

20
C
C
=  magram 

0

0

104
1,5; (1,5 2)

68
F
F
= ¸  

 
3.4 Sefa rdebis skala  (Rato measurement) 

 
skalas, romelzec gazomili cvladis sididea 

dala gebuli da miniWebul ricxvebs Soris gansxvav e-
ba asaxavs cvladis mniSvnelobebs Soris imave sid i-
dis gansxvavebas, ewodeba cv l adis gazomvis Sefa r-
debis skala.  

Sefardebis skalaze moniSnulia absoluturi 
nulis wertili , romelic Seesabameba gasazomi 
cvladis srul ararsebobas.  am skalaze arsebobs sa-
zomi erTeuli.  TviT skalis erTeul ebi Tanabari i n-
tervalebiT arian erTmaneTisagan daSorebuli . ami-
tom cvladis zemoT ganxiluli gazomvis sxva cvl a-
debisagan gansxvavebiT, Sefardebis skalaze SesaZl e-
belia vTqvaT gasazomi erTi da igive cvladiT ra m-
denjer metad xasiaTdeba romelime konkretuli sa k-
vlev i obieqti, magaliTad: Tu izomeba dro , rome l-
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sac giorgi da laSa andomebs 200 metri manZilis 
garbenas, maSin 20 wams da 30 wams Soris sxvaoba 30wm -
20wm=10wamia. es igivea, rac 40 wamsa da 50 wams Soris 
sxvaobaa 50wm Ł 40wm = 10wm-s. amasTan, is, vinc 50 wams 
andomebs 200m manZilis garnebas, orjer met dros 
xarjavs imasTan SedarebiT , vinc 25 wm -s andomebs man-
Zilis garbenas.  

Sefardebis skala gamoiyeneba, Tu izomeba dro, 
romelic daixarja raime samuSaos Sesasruleblad, 
wona, farTobi, manZili, simaRle  da a.S. am sid ideebs 
(cvladebs) gaaCniaT absoluturi nuli da amave dros  
skalis erTeulebi Tanabari manZi lebiT arian daS o-
rebuli. am gamonaTqvamis Semowmeba TqvenTvis mo g-
vindvia, rac imedia, ar gagiWirdebaT praqtikulad da 
arc Teoriulad.  

bihevioristul mecnierebebSic Sefardebis skalas 
iyeneben, rodesac izomeba adamianis, cxovelis raime 
gamRizianebelze reaqciis dro,  anda raime fsiqol o-
giuri davalebis, teqstis, anda Tavsatexis Sesrul e-
baze daxarjuli dro.  

Cvens yoveldRiur saqmianobaSi xSirad swo red 
cvla debis gazomvis Sefardebis skalas viyenebT, 
Tun dac garkveuli sidideebis gazomvisas Cveulebr i-
vi klasikuri gagebiT.  

davaleba : TqvenTvis cnobilia studentTa codnis 
Sefasebis sistema:  

 

qulebi  Sefaseba  

niSani 

(saxelis 

miniWeba) 

saxeoba  

91-100 friadi  A dadebiTi  
81-90 Zalian kargi  B dadebiTi  
71-80 kargi  C dadebiTi  
61-70 damakmayofilebeli  D dadebiTi  
51-60 sakmarisi  E dadebiTi  

41-50 
ver Caabara, students 
eZleva gamocdis 
gadabarebis ufleba  

Fx uaryofiTi  

0-40 
CaiWra. studentma kredi -
tis mosapoveblad sagani 
Tavidan unda gaiaros  

F uaryofiTi  
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gamoiyeneT am cxrilis  svetebi  da cal -calke  
SeadgineT  cvladTa  gazomvis  sxvadasxva  skala , Tan 
miuTiTeT  skalis  dasaxeleba . 

 
3.5 Tvisobrivi , raodenobrivi  monacemebi  da 

cvla debi  bihevioristul  mecnierebebSi .  

cvladebis  klasifikacia  

 
am sakiTxebis  Seswavlisas  Cveni yuradRebis  

centrSi  isev  iqneba cvladebis  gazomvis  skalebi . 
× bihevioristuli  mecnierebis  warmomadgenlebi  

monacemebs (Data Ł mr., Datum Ł mx.) gansazRvraven , r o-
gorc  qulebs , qcevis , stimulis  an maxasiaTeblebis  
(cvladebis  gazomvis  Sedegebs, romlebic  miiRebian  
adamianebze an cxovelebze  dakvirvebis  Sedegad.  
× rogorc  adre  SevniSneT, saxeldebis  skalaze  

individebis , adamianebis, cxovelebisa  Tu  sagnebis  
sxvadasxva  kategoriebSi  gasaerTianeblad  gamoiyeneba 
ZiriTadad  ricxvebi  (qulebi ), SesaZlebelia  asoebis  
gamoyenebac. magram es ricxvebi  da asoebi  ver  iZl e-
vian  raodenobriv  informacias  im cvladis  Sesaxeb, 
romlis  mixedviTac  moxda skalaze  Sesaswavli  o b-
ieqtebis  an maxasiaTeblebis  kategoriebSi  gaerTian e-
ba. kategoriebad  gaerTianebuli  obieqtebi  erTmaneTi-
sagan gansxvavdebian raRac  Tvisebis  (feri , rwmena, 
mrwamsi, stimuli , ojaxuri  mdgomareoba , xarisxi  da 
a.S.) mixedviT . aqedan gamomdinare, saxeldebis  skala  
iZleva  Tvisobriv  monacemebs: Sesabamisi cvladi , anu 
maxasiaTebeli  Tvisobrivi  cvladia . 
× rigis  intervalebisa  da Sefardebis  skaleb -

ze cvladis  gazomvis  Sedegad cvladisTvis  miniWebu-
li  ricxvebi  gamoxataven am cvladis  sidides , raod e-
nobas. rigis , intervalebisa  da Sefardebis  skalebi  
iZlevian  raodenobriv  monacemebs.  

intervalebisa  da Sefardebis  skalebi  gasazomi  
c vla dis  ZiriTadi  Tvisebebisa  Tu  maxasiaTeblebis  
raodenobis  ufro  zustad  gansazRvris  saSualebas  
iZlevian , vidre  rigis  skala .  
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 intervalebisa da Sefardebis  skalebi statis -
tikaSi Sekreba -gamoklebisa da gamravleba -gayofis ma -
Tematikuri operaciebis mravalferovani gamoyenebis 
SesaZleblobas iZlevian . amitom am skalebze miRebul 
monacemebs upiratesoba eniWebaT.  

SeniSvna: Tvisobriv da raodenobriv cvladebs, 
maxasiaTeblebsa da mo nacemebs momavalSi zogadad 
isev  davubrundebiT.  
× cvladebi SeiZleba iyos diskretu li  da 

uwyveti . diskretul cvlads xSirad wyvetil 
cvladsac uwodeben.  

diskretuli cvladi  (Discrete variable) aris iseTi 
cvladi (maxasiaTebeli), romelmac SeiZleba miiRos 
mniSvnelobebi sasruli an Tvladi simravlidan.  

magaliTad: saqarTvelos teqnikuri universi -
tetis studentTa raodenoba, TbilisSi registri -
rebuli avtomanqanebis raodenoba, ojaxis eleqtro -
mricxvelze Tvis ganmavlobaSi aRricxuli daxar -
juli eleqtroenergiis raodenoba, mzis galaqtikaSi 
ciur sxeulTa ra odenoba _ d iskretuli cvladebia.  

uwyveti cvladi  (Continuous variable) aris cvladi 
(maxasiaTebeli), romelmac SeiZleba miiRos mniSvne -
lobebi cvladis nebismier or dones Soris. uwyvet 
cvlads aqvs mniSvnelobaTa SemousazRvreli sim -
ravle. uwyveti cvladis magaliTia sxeulis te mpe-
ratura. is SeiZleba iyos 36,4 0C an 36,70C. temperatura 
ar SemoisazRvreba ori romelime mniSvnelobiT, 
vTqvaT, 360C da  370C-iT , radgan igi SeiZleba iyos 
nebismieri ricxvi  am or dones Soris, aseve adamianis 
wona. fsiqologiuri cvladebi xSirad ganixilebian 
rogorc uwyveti cvladebi. aseTebia SfoTva, inte -
leqti. isini gaizomebian skalebiT, romlebzedac 
cdis pir ebs diskretuli qulebi eniWebaT.  

xSirad bihevioristuli mecnierebis warmoma-
dgenlebi ikvleven calkeuli individebisa da indi -
vidTa jgufebis qcevi s mizezebs eqspetimentis meS -
veobiT. eqsperimentis CatarebisaTvis gamoyofen 
cvlad s, romelsac damoukidebeli cvladi  (Independent 
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variable) ewod eba da safiqr ebelia, rom  igi  gavlenas 
axdens individebis qcevaze, anda eqspe rimentis sxva 
cvladze. cvlads, romelzedac gavlenas axdens 
damoukidebeli cvladi, ewodeba damoki debuli 
cvladi  (Dependent variable). magaliTad, sa kvebSi fermen -
t ebis garkveuli raodenobis damateba zrdis Zroxis 
rZeSi cximianobas. aRniSnuli  damokide bulebebis xa -
ris xis Seswavla xdeba garkveuli sta tis tikuri 
meTodebiT, romelTac momavalSi Sevis wavliT.  

 
3.6 gazomvis realuri sazRvrebis dadgena. 

damrgvaleba  

 

¶ gavixsenoT damrgvalebis wesebi.  
Tvlis aTobiT sistemaSi ricxvebi Caiwerebian 

cifrebiT: 0,1,2,3,4,5,6,7,8,9 saTanado TanrigebSi, 
amasTan, ricxviT CanawerSi marjvnidan marcxniv 
Tanrigebi icvlebian dabali Tanrigidan maRali 
Tanrigisaken, anu ricxviT CanawerSi marcxniv mdgomi 
ricxvi 10 -jer ufr o maRali Tanrigisaa, vidre misi 
mezobeli cifri marjvena TanrigSi.  

¶ Tu dasamrgvalebeli Tanrigis mezobel dabal 
TanrigSi mdgomi cifri 5 -ze metia, maSin dasam -
rgvalebel TanrigSi Caiwereba erTiT m eti cifri, 
xolo masze dabal TanrigSi mdgomi cifrebi 
Seicvleba 0 -ebiT:  

10789 10800,
® ­

º  damrgvalda aTaseulamde sizustiT.  

54,739 54,74
® ­

º , damrgvalda mZimis Semdeg or Tan -

rigamde (anu mZimis Semdeg erT measedamde sizustiT)  

¶ Tu dasamrgvalebeli Tanrigis mezobel dabal 
TanrigSi mdgomi cifri naklebia 5 -ze, maSin dasam-
rgvalebel TanrigSi darCeba igive cifri, xolo 
masze dabal TanrigSi mdgomi cifrebi Seicvlebian 0 -
ebiT.  

10749 10700,
® ­

º  

54,731 54,73
®­

º  
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¶ Tu dasamrgvalebeli Tanrigis mezobel dabal 
marjvena TanrigSi mdgomi cifria 5, maSin dasam -
rgvalebel TanrigSi mdgomi cifri gaizrd eba 1-iT, 
Tu igi kenti cifria , xolo d arCeba igive, Tu igi 
luwi cifria. amasTan,  masze dabal TanrigebSi Ca -
iwereba cifri 0 . 

10751 10800,
® ­

º   54,735 54,74
®­

º  

 10859 10800,
® ­

º   54,785 54,78
®­

º  

 ratom gavixseneT damrgvalebis es wesebi da 
ratom gvWirdeba miaxloebiTi ricxvebi?  
 am sakiTxis  Seswavla Zalze mniSvnelovania 
SemdgomSi garkveuli statistikuri gamoTvlebis 
warmoebisas mniSvnelobaTa damrgvalebisaTvis, sixSi -
reTa ganawilebebis agebisa da gazomvis realuri 
sazRvrebis dadgenisas. am etapze ganvixilavT mxo -
lod gazomvis realuri sazRvrebis dadgenis saki -
Txebs. 
 

3.7. gazomvis realuri sazRvrebi  

 
gazo mvis realuri sazRvrebis dadgen as didi 

mniSvneloba aqvs , gansakuTrebiT , uwyveti cvladebis 
gazomvebis Sedegebis sta tis tikuri Seswavlisas.  

rogorc ukve aRiniSna, temperatura, raime samu -
Saos Sesrulebisa Tvis  daxarjuli dro , TiToeuli 
CvenTaganis wona, mravali fsiqologiuri cvladi, 
rogo ricaa SfoTva, inteleqt i da a.S. uwyvet 
cvladebad  moi azreba. uwyveti cvladis gazomvisas 
upirveles yovlisa, unda SeirCes gazomvis skala da 
gazomvis sizuste.  rogorc paragrafis dasawyisSi 
aRiniSna, gazomvisas  uwyveti cvladis arsebul 
sidideebs ga zomvis skalaze eniWeba konkretuli 
ricxviTi mniS vnelobebi, magram es ricxvebi ver 
asaxaven cvladis sididis relur mniSvnelobebs, 
isini arian cvladis re alur sid idesTan mxolod 
miaxloebuli mniS vnelobebi. amdenad, didi mniS -
vneloba aqvs cvladis ga zomvis realuri saz Rvrebis 
dazustebas. cvladis gaz omvis  sizuste moTavsebulia 
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miniWebuli ricxve bis realur sazRvrebSi.  ras 
niSnavs es?  

ganvixiloT droiTi cvladis magaliTi: vTqvaT, 
gvainteresebs ramden xans SeuZlia adamians sunTqvis 
Sekaveba. cdis pirs , adamians, eZleva Sesabamisi dava -
leba. drois gazomva xdeba wamzomiT, romelic 
zomavs uaxloesi mTeli wamis sizustiT (gazomvis 
skala da sizuste SerCeulia). Tu dakvirvebis Sede -
gad wamzomze dafiqsirda dro 47 wm, maSinve daismeba 
kiTx va: ramdenad afasebs es ricxvi cvladis realur 
sidides ? anda ramdenad zustia gazomvis es  Sedegi? 
gazomva xdeba uaxloesi 1 wm -is sizustiT, amitom 
SeiZleba vivaraudoT, rom gazomvis realuri Sedegi 
am dakvirvebis mixedviT SeiZleba yofiliyo 47,1 wamic 
da 46,8 wamic. radgan damrgvalebis Sedegad 47,1  wm º
47 wm, aseve 46,8wm º 47wm, uaxloes wamamde sizustiT, 
magram dafiqsirebuli sididiT (47wm) da miTiTebuli 
sizustiT _ wamzomis skalis mixedviT ver iqneboda 
46wm an 48wm. am gazomvis (47wm) sizuste ganisazRvreba  
ricxvis realuri sazRvrebiT. gazomvis (r i cxvis) 
realuri qveda sazRvari aris ricxvisa da mis wina 
ricxvis Suawertili gazomvis sizustis gaTva lis -
winebiT. 47wm-is wina ricxvia 46, amitom Suawertili 
iqneba 46,5 wm. gazomvis (ricxvis) realuri zeda 
sazRvari aris am ricxvis (47wm-is ) da misi momdevno 
ricxvis (48wm -is) Suawertili, anu 47,5 wm. ricxvis wina 
da momdevno ricxvebi, Sesabamisad ki realuri qveda 
sazRvrebi da realuri zeda sazRvre bi arian sazomi 
erTulis mixedviT skalaze `momdevno gazomvadi 
mniSvnelobebi~. amitom  vTqvaT 46,5wm-saTvis realuri 
qveda sazRvari iqneba Sualedi 46 wamsa (skalaze wina 
momdevno gazomvad mniSvnelobasa ) da 47 wm-s Soris. 
aseve 47,5 wamisaTvis realuri zeda sazRvari iqneba 
Sualedi 47 wm -sa da (skalaze momdevno gazomvad 
mniSvnelobas Soris ). 

gazomvis sizustis Secvla gamoiwvevs gazomvis 
realuri sazRvrebis Secvlas igive gazomviT dafiq -
sirebuli 47,00 wamisaTvis. davuSvaT, gazomva eleq -
tro nuli wamzomiT  xdeboda, romelsac gazomva 
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SeuZlia 1
0,01

100
=  wm-is sizustiT . realuri qveda saz -

Rvari iqneba 46,995wm (am skalaze gazomvis momdevno 
(wina) ricxvia 46,99), realuri zeda sazRvari iqneba 
47,015wm (gazomvis am skalaze momdevno gazomvadi 
mniSvnelobaa 47,01).  

am wesiT dafiqsirebuli 57,21 wamisaTvis realuri 
qveda da zeda sazRvari iqneba Sesabamisad ricxvebi: 
57,205wm (Suawertili 57,20wm -sa da 57,21wm-s Soris, 
skalis erTuli 0,01wm -ia).  

amrigad, nebismier skalaze uwyveti cvladis 
yovel ricxviT mniSvnelobas aqvs gazomvis realuri 
qveda da zeda sazRvrebi. m agaliTad, Tu 9 qulian 
skalaze izomeba raime stimuli da gazomvis Sedegebi 
kategoriebad gamoiyofa mTeli ricxvebiT, gazomvis 
Sedegad dafiqsirda ricxvi 3, maSin advili 
misaxvedria, rom zemoaRniSnuli wesiT realuri 
qveda da realuri zeda sazRvari Sesabamisad tolia 
2,5 da 3,5-is.  

ę statistikuri dakvirvebi s (eqsperimentis) 
swor ad dagegmvis, gamoTvlebis gamartivebisa da 
kompetenturobis mizniT, ricxviTi mniSvnelobebisa 
da sabo loo pasuxebis damrgvalebis sizustis 
dadgenas di di mniSvneloba aqvs. mkvlevaris mier 
ricxvis dam rgva lebasTan dakavSirebiT mosazrebebis 
dafiqsireba kvlevi s procesSi winaswar garkveviT 
xdeba da emor Cileba garkveul wesebs.  

ganvixiloT magaliTi: vTqvaT, intervalebis 9 qu -
li ani skalis sakvlevi debulebaa: ` Tqven Rizi an-
debiT , rodesac gver diT myofi adamianeb i mobi luri 
tele foniT saubroben. ~ 

 

 
skalis debuleba SesaZlebelia erT -erTi iyos 

Cven mier adamianis qcevaze gamRizianeblis zemoq -
medebis Seswavlis procesSi. vTqvaT, eqsperimentSi 
monawileobda sami cdis piri. TiToeul maTgans da -
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evala skalaze piradi Sexedulebis mixedviT moeniSna 
cvla dis mniSvnelobis  aRmniSvneli erTi mTeli 
ricxvi, romliTac respodenti Seafasebda sakvlevi 
debu lebiT gansazRvruli cvladis (gaRizianebis) si -
di des. 

respodentebma Sesabamisad skalaze moniSnes 
cvladis mTeli ricxviTi mniSvnelobebi: 4,  5 da 5. 
TiToeuli maTganisaTvis SeiZleba S efasdes gazomvis 
realuri qveda da realuri zeda sazRvari: 4 -isaTvis 
igi Seadgens Sesabamisad 3,5 da 4,5 -s, xolo 5 -isaTvis 
4,5 da 5,5-s. bunebrivia, cvladis sididis gazomvis 
ukeT SefasebisaTvis unda vipovoT miRebuli sami 
ganazomis 4,  5 da 5 -is ariTmetikuli s aSualo  cno -
bili  wesiT , romelsac ufro safuZvlianad  
saxelmZRvanelos Semdeg paragrafebSi ganvixilavT : 
4 5 5 14

4,666...
3 3

+ +
= = . miRebuli pasuxi usas rulo 

perio duli aTwiladia. saboloo pasuxis misaRebad 
saWiroa am ricxvis damrgvaleba arsebu li misi 
mTeli na wilidan, romelic  cvladis gazomvis 
erTe uli mTeli ricxviTi mniSvnelobaa. cnobili 
wesebis dacviT damrgvaleba SeiZleba moxdes a) 
mZimis Semdeg erT meaTedamde sizustiT, maSin miiReba 
Sedegi 4,7 ; anda b)  mZimis Semdeg erT measedamde 
sizustiT. miiReba 4,67. sabol oo pasuxSi, an mimdinare 
ricxviTi mniSvne lobis damrgvalebis as sizusteze Se -
Tanxmeba mkvleva ris mier winaswar xdeba.   

gamoTvlebis warmoebisas gasaTvaliswinebelia 
kidev erTi mniSvnelovani wesi : statistikuri gamo -
Tvlebis warmoebisas, kerZod, Tu saboloo pasuxis 
miRebamde darCenilia ramodenime etapi da Sesas -
rulebelia Sualeduri mniSvnelobis damrgvalebis 
pro cesi, maSin saboloo pasuxSi Secdomebis Tavidan 
aci lebis mizniT, Sualeduri mniSvnelobis damrgva -
leba unda moxdes or  an met dabal Tanrigamde,  
vidre es  procesi gaTvaliswinebulia saboloo 
pasuxSi. e.i. ricxvi 4,6666... Sualedurad SeiZleba 
damrgval des mZimidan erT meaTiaTased Tanrigamde , 
maSin miiReba 4,6667. es maSin moxdeba, Tu pasuxSi 
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gaTvaliswinebulia dam rgva leba mZimidan erT mease d 
Tanrigamde.  
 
 
 

§4. dakvirveba   (cda, eqsperimenti) . xdomiloba . 

raodenobrivi da Tvisobrivi monacemebi  

 
SemTxveviTi dakvirveba, SemTxveviTi cda, SemTxve -

viTi eqsperimenti sinonimebia. SemdgomSi vityviT: 
dakvirveba  (cda, eqsperimenti)  warmoadgens garkveuli 
pirobebis kompleqsis Sesrulebas, gulisxmobs dam -
kvir vebel subieqts, dakvirvebis obieqts, dakvir vebis 
pirobebsa da dakvirvebis potenciur an realur 
Sedegs. da kvirveba SeiZleba Catardes realurad  _ 
uSualod pra qtikulad, an azrobrivad  - Teoriulad.  

Tu dakvirvebis pirobebis kompleqsi ver iZleva 
saSualebas winaswar calsaxad zustad ganisazRvros 
dakvirvebis Sedegi, maSin dakvirvebas SemTxveviTi 
dakvirveba (SemTxveviTi cda, SemTxveviTi eqspe-
rimenti)  ewodeba. 

dakvirvebis potenciur Sedegs xdomilobas  vuwo-
debT. xdomiloba gonebrivad gaazrebuli dakvirvebis 
pirobaTa kompleqsis potenciuri Sedegia. xdomi lo -

bebs aRvniSnavT simboloebiT ǹ, Ï, Ȓ, A, B, C, Ȓ1, Ȓ2, A1, 

A2, A3,... 
xdomiloba albaTobaTa Teoriis erT -erTi Ziri -

Tadi cnebaa da xdomilobis cnebis qveS gaigeba 
yvelaferi is, ris Sesaxebac azri aqvs iTqvas, rom 
dakvirvebis Sedegad igi xdeba an ar xdeba (moxdeba 
an ar moxdeba).  

realurad Catarebuli dakvirvebis konkretul 
Sedegs monacems vuwodebT.  monacemi dakvirvebis 
pirobaTa kompleqsis  (dpk) praqtikuli realizaciis 
Sedegia.  gavecnoT Semdeg sqemas (nax. 2): 
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nax.2 

ganvixiloT umartivesi magaliTebi.  

 
 
 
 
 

magaliTi  1.1. (gTxovT, am magaliTis piroba 
mTeli seriozulobiT praqtikulad ganaxorcieloT). 
aiReT xelSi nebismieri Rirebulebis moneta, d aagdeT 
gluv  brtyel zedapirze (magidaze, iatakze) da 
dakvirvebis Sedegi CaniSneT cxril  1-is im svetis 
meore striqonSi, romlis pirvel striqonSi miniS -
nebulia dakvirvebis rigiTi #1   

cxrili 1  

dakvirvebis rigiTi #  1         . . .  

dakvirvebis Sedegi.  Mmonacemi .         . . .  
 
 
 
 
 

Dd a k v i r v e b i s  p i r o b a T a  

 

 

 

 

K k   o   m   p   l   e   q   s   i     

 

dakvirvebis obieqti da 

dakvirvebis pirobebi  

dpk-is  uSu a-
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miTiTeba : Tu moneta davarda borjRaliT  (ger -
biT)  zemoT, CainiSneT ĂborjRaliñ, mokled - b, an 
dawereT 1 -iani, vambobT - Ămonetaze movida borjRa-
liñ. xolo Tu moneta daeca safasuriT zemoT, CaniS-
neT Ăsafasuri~, mokled - s, an CawereT 0. vambobT - 
Ămonetaze movida safasuriñ. TiToeul  SemTxvevaSi 
Tqven moipoveT  Tvisobrivi  monacemi. im SemTxvevaSic 
ki, rodesac `borjRalis~ mosvla s aRni SnavT 1-iT, 
`safasurisas~ ki _ 0 -iT, mainc Tvisobriv monacemTan 
gaqvT saqme, radgan Tqven mxolod simbolurad da a-
fiqsireT 1 -iT Tvisobrivi monacemi _ `borjRalis~ 
mosvla , an 0-iT _ Tviso brivi monacemi  _ `safasuris ~ 
mosvla . gaimeoreT cda (dakvirveba , eqsperimenti ) 
meored, mesamed da a.S., ramdenjerac gsurT.  cxrilis 
pirvel striqonSi CawereT dakvirvebis rigiTi nom e-
ri, meoreSi ki _ am dakvirvebis Sesabamisad mopov e-
buli monacemi. miRebul monacemebs `nedl ~ monace-
mebs vuwodeb T . amrigad, Tqven SeavseT da miiReT 
nedli Tvisobrivi monacemebis cxrili.   

SevniSnoT, rom , rogorc vici T, monetas ori 
mxare aqvs. erT mxareze  moniSnulia monetis mesak u-
Tre (momWreli, gamomSvebi ) qveynis simbolika  _ 
`borjRali~ qarTul monetaze, sxva SemTxvevebSi  ki  
`Rerbi~ (igive `gerbi~) , meoreze ki miniSnebulia m o-
netis Rirebuleba _ `safasuri~. amasTan, moneta imd e-
nad Txelia , rom gamoricxulia wiboze gaCerdes, an 
igoros dausruleblad.  

xarisxobriv  (Tviso brivi ) monacemi miiReba Sesa s-
wavli obieqtis xarisxobriv -Tviso briv maxa-
siaTebelze  dakvirvebiT. igi obieqts an aqvs an ar 
aqvs. obieqtis Tvis o brivi maxasiaTebeli ar emorC i-
leba gazomvas. aseT i maxasiaTeblebia : adamianTa i n-
divi debisaTvis _ profesia, ojaxuri mdgomareoba, 
soci aluri mdgomareoba, religiuri mrwamsi, ideo -
logiuri Sexeduleba, fsiqologiuri ganwyoba,  sxva 
SemTxvevebSi _ produq ciis xarisxi, feri , gemo da a.S. 

Tviso briv i , xarisxobrivi  maxasiaTebel i  SeiZl e-
ba iyos alternatiuli Ł ormniSvnelo biani , an mra-
valmniSvnelo biani . 
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alternatiuli maxasiaTeblebia : qali da kaci, 
Zlieri da susti (araZlieri), daojaxebuli da da u-
ojaxebeli, sportsmeni da arasportsmeni, daava debu-
li da aradaavadebuli, umaRlesdam Tavre buli da 
umaRles daumTavrebeli, xarisxiani da uxarisxo da 
a.S. 

mravalmniSvnelob iani maxasiaTeblebi a: gar kve-
uli azriT  xarisxi - I xarisxi, II xarisxi, III xa ris -
xi, sisxlis jgufi - I, II, III, IV, rezus uaryofiTi. 
infeqciuri daavadebebi : wiTela, yivanaxvela, Savi W i-
ri, qolera, erovneba - qarTveli, germaneli, berZeni, 
espaneli, rusi, Turqi da a.S.  

raodenobrivi monacemi  miiReba Sesaswavli o b-
ieqtis raodenobriv maxasiaTebelze (niSan -Tvisebaze) 
dakvirvebis Sedegad. Tviso brivi maxasi aTeblisagan 
gansxvavebiT obieqtis raodenobrivi maxasiaTebeli  

SeiZleba gaizomos  tra diciuli gagebiT . aseTia ma-
galiTad: siCqare, manZili, simaRle, Sromis nayofi e-
reba, simkvrive, masa , sakredito Tanxis raodenoba, 
mogeba, xelfasi , siTbos raodenoba, muSa oba, simZl a-
vre, intensivoba  da a.S. 

raodenobrivi maxasiaTebeli  (cvladi)  diskre -
tulia , Tu igi ukavSirdeba daTvlis process (axa l-
SobilTa raodenoba da sxva), xolo uwyvetia , Tu igi 
ukavSirdeba gazomvis process ( temperatura, cdom i-
le ba gazomvebSi  da sxva).  

 

magaliTi 1.2.  raodenobrivi monacem ebis  miRebis 
sailustraciod , ganxi lul  magaliT  1.1-is pirobaSi  
moneta SecvaleT  nardis saTamaSo kamaTeliT, anu 
kubiT, romlis TiToeul waxnagze amotvi frulia S e-
sabamisad 1, 2, 3, 4, 5, 6 Ł ricx vebi da dakvirvebis r i-
giTi nomris mixedviT miRebuli ricxviTi monacemebi 
(an 1, an 2,..., an 6) Seitan eT cxril 1 -is meore str i-
qonSi.  magaliTi 1.1 -is analogiurad, dakvirvebis r i-
giTi nomrebi CawereT pirvel striqonSi. miiRebT 
raodenobrivi nedli  monacemebis cxrils.  

davaleba : orive ganxilul SemTxvevaSi , kerZod, 
monetis agdebisas da kamaTelis gagorebisas  mimoix-
ileT dakvirvebis piro bebis kompleqsi.  
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miTiTeba : pirvel magaliTSi dakvirvebis pirob a-
Ta kompleqsis mixedviT magidaze, an iatakze real u-
rad erTjer vagdebT erT monetas, moneta warmoa d-
gens liTonis fuls, romlis erT mxareze misi Rir e-
bulebaa miniSnebuli (safasuri), meoreze ki mfl o-
beli qveynis Rerbia (borjRali). amasTan igulis xmeba 
moneta imdenad Txelia, rom SeuZlebelia dadges w i-
boze an dausruleblad igoros.  

meore SemTxvevaSi dakvirvebis pirobebis kom -
pleq sis daxa siaTeba mkiTxvel isTvis migvindvia.  

 
axla ki ganvixiloT dakvirvebis azrobri vad, Te -

o ri ulad Catarebis sailustracio Semdegi magaliTi:  
magaliTi 1.3 . rom davagdoT gluv brtyel zed a-

pirze mone ta, ra movlenebTan gveqneba saqme?  
saxelmZRvaneloebSi teqstobrivad am amocanas 

weren ase: vagdebT monetas gluv brtyel zedapirze, 
ra movlenebTan gveqneba saqme (e.i. aq igulisxmeba 
konteqsti: rom d avagdoT ..., Tu davagdebT....)?   

pirobaTa kompleqsis Sesabamisad , SegviZlia C a-
movTvalo T mosalodneli, potenciuri Sedegebi , rom -
lebsac  xdomilobebs  vuwodebT. aseTebia:  {monetaze 
mova borjRali}={b}, {monetaze mova safasuri}={s}. Se -
iZleba ganvixiloT sxva xdomilobebic: {monetaze 
arc borjRali mova, arc safasuri}={monetaze ar m o-
va borjRali da arc safasuri mova} - es xdomiloba 
SeuZlebeli xdomilobaa , radgan igi ar moxdeba ar a-
sodes, ramdenj erac unda avagdoT moneta  az robrivad 
Tu  praqtikulad . SeuZlebel xdomilobas  aRvniSnavT 

Å - simboloTi.   
{monetaze mova an borjRali, an safasuri}={b; s} 

- es xdomiloba aucilebeli xdomilobaa , radgan igi 
dakvirvebis Sedegad yovelTvis aucileblad moxdeba 
Teoriuli mosazrebebidan gamomdinare da praq ti -

kuladac. aucilebel xdomilobas aRvniSnavT ǹ si m-
boloTi.  

xdomilobas, romelic dakvirvebis Sedegad Se -
iZleba moxdes an ar moxdes , SemTxveviTi xdomiloba 
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ewodeba. SemTxveviTi xdomilob ebi  aRiniSneb a Ȓ, A, B, 

C, Ȓ1... simboloebiT.   
 

§5. dinamikuri da statistikuri  

kanonzomierebebi.  

albaTobis Teoriisa da maTematikuri  

statistikis sagani  

 

realuri samyaros raodenobrivi kanonzo miere be-
bi, romelTac Seiswavlis maTematika , ZiriTadad ori 
saxisaa : dinamikuri (determinirebuli)  da statis -
tikuri (stoqasturi, albaTuri).  Sesabamisad, movl e-
nebic ori saxisaa dinamikuri (determinirebuli) da 
SemTxveviTi (stoqasturi).  

dinamikuri kanonzomierebebi  saSualebas iZlevian 
winaswar deterministulad, zustad  calsaxad  gan-
vsazRvroT Sesaswavl movlenaze dakvirv ebis Sedegi. 
aseTi movlenebi dinamikuri movlenebia. es movlenebi 
ufro idealizebuli movlenebia. samyaros adeqvaturi 
Secnobis SesaZleblobas ZiriTadad sta tis tikuri 
kanonzomierebebi  iZlevian.  

movlena SemTxveviTia , Tu winaswar zustad , ca l-
saxad  SeuZlebelia ga movicnoT masze dakvir vebis sa -
bo loo Sedegi. Tumca masobrivi erTgvarovani Se m-
TxveviTi movlenebi emorCilebian statistikur k a-
nonzomierebebs . es kanonzomierebebi ZiriTadad ra o-
deno brivi saxisaa da  SemTxveviTi  movlen ebis  fard o-
biT sixSireTa statistikuri mdgradobis TvisebiT 
Camoyalibdebian.  

statistikuri kanonzomierebebi  erTgvarovani m a-
sobrivi  SemTxveviTi  movlen ebis  prognozirebis ( maT-
ze winaswari varaudeb is gamoTqmis) saSualebas iZl e-
va, rac SemTxveviTobasTan dakavSirebiT gaurkvevl o-
bis pirobebSi gadawyvetilebebis miRebaSi da moqm e-
debis optimaluri strategiebis arCevaSi gvexmareb a. 

 
dinamikuri movlenebis sailustraciod ganvi xi -

loT Semdegi magaliTi:  
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magaliTi 1.4 . vTqvaT materialur wertilze mo q-
medebs simZimis Zala. romeliRac momentSi cno bilia 
wertilis mdebareoba da siCqare, maSin misi Semdgomi 
moZraoba calsaxad aRiwereba Sesabamisi difere n-
cialuri gantolebiT (gaixseneT aRniSnuli sa ki Txi 
fizikidan).  

aRniSnuli dinamikuri maTematikuri (meqanikuri) 
modeli damakmayofileblad yovel Tvis ver asaxavs 
realur fizikur movle nas, radgan realurad sxvada -
sxva konkretul pirobebSi materialuri wertilis 
moZraobaze SeiZleba moqmedebdes damatebiT kidev 
sxva SemTxveviTi faqtorebi . 

 
ganvixiloT sto qasturi movlenebis sailus tra -

cio magaliTi:  
magaliTi 1.5. ganvixiloT gasrolili tyviis m o-

Zraoba. ar SeiZleba  calsaxad, zustad  winaswar g a-
nisazRvros misi traeqtoria. sxvadasxva gasrolaTa 
seriebSi tyviis sawyisi siCqare SeiZleba sxvadasxva 
i yos, radgan igi  damokidebuli iqneba mraval m i-
zezze (mraval SemTxveviT faqtorze) : denTis x a-
risxze d a raodenobaze, gasrolis kuTxeze,  iaraRis 
saxeobaze, qaris mimarTuleba sa da siCqareze da a.S. ,  
rac gamoiwvevs SedegTa sxvadasxvaobas. kerZod t y-
viis traeqtoriebis gansxvavebulobas.  

ganvixiloT fardobiT sixSir eTa sai lustracio  
Semdegi magaliTebi:  

magaliTi 1. 6.  giorgim moneta 10 -jer d aagdo 
sibrtyeze, yoveli d agdebis Semdeg rigis mixedviT 
CainiSna dakvirvebis Sedegi da miRebuli monacemebi 
warmoadgina cxrilis saxiT:  

                                            cxrili 2. 

dakvirvebis  

 rigiTi ɷ 
1 2 3 4 5 6 7 8 9 10 

dakvirvebis  

 Sedegi . monacemi 
 ˧  ˷  ˧  ˧  ˷  ˷  ˧  ˷  ˧  ˧
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SeniSvna: Tu sawinaaRmdego azri araa dafiq -
sirebuli, maSin yovelTvis vigulisxmebT, rom moneta 
Ăwesieriañ, rac imas niSnavs, r om igi simet riulia da 
erTgvarovani masalisaganaa damzadebuli . 

dakvirvebaTa raodenoba 10 -is tolia. Sesabamisad 
monacemTa raodenobac 10 -ia. ĂborjRalisñ mosvlis 
sixSire tolia 6 -is, xolo - fardobiTi sixSire 6/10 -
is. Ăsafasurisñ mosvlis sixSire tolia 4-is, xolo 
fardobiTi sixSire 4/10 -is.  amasTan, 6+4=10 da 0.6+0.4=1 

SeniSvna: Tu k aris n-jer Catarebul cdaSi raime 
A xdomilobis moxdenaTa raodenoba , maSin ricxvi:  

*

n

k
= P (A)

n
 aris n cdaSi A xdomilobis fardobiTi 

sixSire , romelic  SeiZleba CavweroT procen -
tuladac.  

 
davubrundeT magaliTs.  
masSi ganxiluli cdebi  orSedegiania  Ł calke -

uli cdis (dakvirvebis ) Catarebamde Teoriulad 
mosalodnelia ori potenciuri Sedegi (xdomiloba) 
{b}={mova borjRali} an {s}={mova safasuri}, magram 
konkretulad romeli xdomilobis moxdena da fiq -
sirdeba, amis zustad , cal saxad  gansazRvra SeuZ -
lebelia. aRniSnuli xdomilobebi SemTxveviTi xdomi -
lobebia.  

gaverkveT fardobiTi sixSiris statistikuri 
mdgradobis TvisebaSi. am kanonzomierebis WeS mari -
tebis sailustraciod SeiZleba moviyvanoT uamravi 
praqtikuli magaliTi, maT Soris iseTebic, romlebic 
SemCneuli da Seswavlilia Teoriis ganviTarebis 
adre istoriul etapze.   

 
 

magaliTi 1. 7. cxrili 3 -iT mocemulia  sxvadasxva 
dros sxvadasxva mecnier -damkvirveblis mier simet -
riuli monetis n-jer agdebis mixedviT  Catarebuli 
cdebis seriebSi  {safas uris } mosvlaTa sixSireze 
dakvirvebis Sedegebi (ix.  [12], gv. 163). 
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 cxrili 3. 

c dis  piri  
monetis  ag-

debaTa 
ricxvi   n 

safasuris  
mosvlaTa 
sixSire  

safasuris  mos-
vl i s fardobiTi  

sixSire  
n

K
 

 

% 

˵. biufo ni  

(1707-1788) 
frangi  mkvlevari  

4040 2048 0,5080 50,6% 

k. pirsoni  

(1857-1936) 
i ngl is eli  maTe-

matikosi  

12000 6019 0,5016 50,16% 

 

k. pirsoni  

 
24000 12012 0,5005 50,05% 

 

cxrilidan Cans, rom dakvirvebaTa sxvadasxva s e-
riebSi Ăsafasurisñ fardobiTi sixSireebi mcired 
gansxvavdebian erTmaneTisagan da 0,5 -is toli mudmivi 
ricxvisagan. gansxvaveba miT ufro mcirea, rac ufro 
didia dakvirvebaTa ricxvi. esaa fardobiTi sixSi -
reebis statistikuri mdgradobis kanonzomiereba.  

igive kanonzimiereba fiqsirdeba cdaTa seriebSi 
{borjRali} -s ({gerbi }-s) fardobiTi sixSireebisaTvis . 

analogiuri faqti mogvianebiT daadastura 
eleqtronul gamomTvlel manqanaze ricxvebis 1 -isa 
da 0 -is SemTxveviTi gaTamaSebis Sedegebmac. ricxvi 1 
Seesabameba monetaze {safasuri} -is mosvlas, 0 ki 
{borjRali} -is mosvlas. kompiuteris (e.g.m.) gamoyeneba 
saSualebas iZleva Tanmimdevrulad gaizardos r o-
gorc dakvirvebaTa seriebis raodenoba, aseve serie b-
Si dakvirvebaTa raodenobebic.  

 
Ăsafasurisñ mosvlis aRmniSvneli xdomilobis 

far dobiTi sixSireebis statistikuri mdgradobis 
ten dencia naTlad Cans Catarebuli kvlevebis Sedege-
bis Sesabamisad agebul nax. 3-ze  (ix.  [12], gv. 11). 
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nax. 3 

 
abcisaTa RerZze aRebulia logariTmuli mas Sta -

bi  (lgn), rac ase unda gavigoT:  Tu magaliTad, 
Catarda  n=10 cda, maSin abcisaTa RerZze gadavzomavT 
lg10=1-s da ara 10 -s. ricxvi 10 gadaizomeba, Tu 
Catarebulia   n=1010 dakvirveba (cda), radgan lg1010=10 
da a.S. 

fardobiT sixSireTa   statistikuri mdgra do bis 
kanonzomierebis sailustraciod, ganvixilavT kidev 
erT magaliTs demografiuli mecniere bis sfe ro dan. 
msoflios mraval regionSi sxvadasxva istoriul 
periodSi Sobadobis sakiTxis SeswavlisaTvis Cata-
rebulma demografiulma kvle vebma daadastura Sem -
degi statistikuri kanon zomiereb a, rom dakvir vebaTa 
didi ricxvis pirobebSi axalSobilTa saerTo rao -
denobidan  saSualod 48 -49% qalia, xolo 51 -52% vaJia.  

 
aRniSnul s adasturebs Semdegi cnobili :  
 

magaliTi 1. 8. cxrili 4 -iT mocemulia SveciaSi 
1935 wels dabadebul i  bavSvebis  sqesis mixedviT  
sixSireTa da fardobiT sixSireTa  ganawileba 
(monacemebi aRebulia Sveciis oficialuri statis -
tikidan , ix . [12], gv. 184; [19], gv. 43). 
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                                                 cxrili 4 

Tveebi  1 2 3 4 5 6 7 8 9 10 11 12 
˷˹˰ 

̂˪˰˾ˮ 
axal So-

bil a˭ 

ricxvi  

7280 6957 7883 7884 7892 7609 7585 7393 7203 6903 6552 7132 88273 

 
biWebi 

 
3743 3550 4017 4173 4117 3944 3964 3797 3712 3512 3392 3761 45682 

Ggog o-
nebi  3537 3407 3866 3711 3775 3665 3621 3596 3491 3391 3160 3371 42591 

gogone -
bis  far -
dobiTi 
sixSire  

0,486 0,489 0,490 0,471 0,478 0,482 0,462 0,484 0,485 0,491 0,482 0,473 0,4825 

 

gogonaTa fardobiTi sixSireebi fluqtuacias 

ganicdian (meryeoben)  ricxvis maxlob -

lobaSi, rac procentulad Seadgens saerTo axal -
SobilTa 48,2 %-s. 

 

davaleba : ipoveT biWebis dabadebaTa Sesabamisi 
fardobiTi sixSireebi, formuliT - k/n (n dakvir -
vebaTa ricxvia, K k - biWebis sixSire).  

nax. 4-ze naCvenebia axalSobil gogonaTa Tveebis 
mixedviT napovni fardobiTi sixSireebis gadaxrebi 
wliuri maCveneblisagan.  

 
 

 

 

 

 

 

 

nax. 4 

abcis aTa RerZze moniSnuli unda iyos gogonaTa 
raodenoba, xolo ordinat T a RerZ ze Ł Sesabamisi 
far dobiTi sixSireebi . 

 
 

davaleba : analogiuri diagrama aag eT axalSobili 
biWebis fardo biTi sixSireebisaTvis . 
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albaTobis Teoria da maTematikuri statistika 
maTematikis umniSvnelovanesi dargia. igi Seiswavlis 
SemTxveviT movlenebTan dakavSirebul maTematikur 
modelebsa da masobriv SemTxveviT movlenaTa raod e-
nobriv kanonzomierebebs.  

masobrivi erTgvarovani SemTxveviTi movlenebis 
fardobiT sixSireTa statistikuri mdgradobis Tv i-
seba iZleva am SemTxveviT movlenaTa p rogno zirebis 
saSualebas, rac  gaurkvevlobis pirobebSi gadawyv e-
tilebebis miRebisa da moqmedebis optimaluri str a-
tegiebis arCevaSi gvexmareba.  

 
ramdenime SeniSvna: 
1) erTgvarovan SemTxveviT xdomilobaTa far -

dobiTi sixSireebis statistikuri mdgradobis Tvis e-
bis Teoriul safuZvels warmoadgens e.w. Ădid ri-
cxvTa kanoniñ. es kanoni albaTobaTa Teoriisa da 
maTematikuri statistikis erT -erTi ZiriTadi de -
bulebaa. mas mo gvianebiT SeviswavliT.  

2) dakvirvebaTa n ricxvis gazrdis pirobebSi 
romelime fiqsirebul seriaSi gamoricxuli araa 
statistikuri kanonzomierebis erTjeradi darRveva 
Tundac romelime didi n ricxvisTvis.  

3) Tu dakvirveba iseTia, rom fiqsirdeba mxolod 
ori Sedegidan erT -erTi a) gansaxilveli xdomiloba 
Ăxdebañ, an b) Ăar xdebañ, maSin maT orSedeg ian  dak-
virvebebs  vuwodebT.  

sibrtyeze monetis dagdeba orSedegiani dakvir -
vebis magaliTia.  

r aime A xdomilobis ar moxdenas, misi sa wi na-
aRmdego xdomiloba ewodeba,  da aRi niSneba A

simboloTi.  
 

§6. gamoyenebis sferoebi da mokle  

istoriuli eqskursi  

 

ń albaTobis Teoriasa da maTematikur sta tis -
tikas kvlevisa da gamoyenebis mravalmxrivi mimar -
Tuleba aqvs. 
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SemTxveviTi movlenis uamravi magaliTis gan -
xilva SeiZleba mecnierebisa da teqnikis yvela 
dargidan. magaliTad, fizikaSi, biologiaSi, demog ra -
fiaSi, ekonomikasa da biznesSi, sadazRvevo, sabanko 
saqmeSi, marTvis TeoriaSi, masobriv war moebaSi, fsi -
qologiaSi, ekologiaSi, medicinaSi,  soci alur mecni -
erebebSi, sainJinro -teqnikur mec nierebebSi da sxva.  

maTematikuri, albaTur -statistikuri kvlevebis, 
meTodebisa da gamoyenebis sferoebis Sesabamisad 
Camoyalibda gansxvavebuli mimarTulebebi, rogori -
caa ekonomet rika, statistikuri fizika, ekonomikuri 
statistika, biometria, bio -samedicino statistika, 
sportuli statistika, biznesis sta tistika, sadaz -
Rvevo statistika, socialuri statistika da sxva 
dargebis statistika.  

ń Zveli CineTis, babilonis, egviptis, saberZneTis 
arqeologiuri masalebis Seswavlis safuZvelze da d -
genilia, rom istoriulad statistikuri mecnierebis 
ganviTareba saTaves iRebs uZveles droSi da  viTar -
deboda saxelmwifoTa warmoSoba -ganviTare basTan er -
Tad. saxelmwifos sWirdeboda dacvisa da Se naxvis 
xar jebi.  specialurad SerCeuli aRmricxve lebi awar -
moebdnen mosavlianobis, mosaxleobis demografiu l 
da sxvadasxva saxis aRwerebs, ramac saTave daudo 
pirveli monacemebis Segrovebas a da am monacemebis 
analizis aucileblobas . Tavidan mopovebuli monace -
mebis damuSaveba martivi meTode biT xdeboda. 
Segrovil statistikur monacemTa damuSavebis Teori -
uli safuZvlebis Seqmnas dasabami misces XVII sau -
kunis ingliselma mecnierebma v. petim, jon grantma 
da SemdgomSi ganviTareba hpova v. kenes  SromebSi . maT 
masobrivi sazogadoebriv -ekonomikuri mov lenebisa da 
procesebis analizis safuZvelze Seiswavles da 
daadgines am movlenebis ganviTarebis statis tikuri 
kanonzomierebebi.  SemdgomSi sazo gado ebis soci alur -
politikur da inteleqtualur ganviTare basTan er -
Tad monacemTa Segrovebis,  analizisa da daskvnebis 
gamotanis  meTodebi TandaTan ixveweboda da miaRwia 
ganviTarebis Tana medrove dones.  
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ń saxeldobr , albaTobis Teoria saTaves iRebs 
XVII saukunis safrangeTSi azartul TamaSebTan 
dakavSirebuli SemTxveviTobis kvleveb Si paskalis 
(1623-1662), fermis (1601 -1665) da hiugensis (1629 -1695) 
Sromebis wyalobiT. ganviTarebis Tanamedrove dones 
albaTobis Teoriam miaRwia akademikos a.n. 
kolmogorovis (1903 -1987) SromebSi Camoyalibebul 
aqsi omebze dayrdnobiT XX saukunis 30 -iani wleb idan.  

ń saqarTveloSi albaTobis Teoriisa da maTe -
matikuri statistikis swavlebas safuZveli Cau yara 
andria razmaZem (1889 -1929) axlad  daarsebul  Tbi -
lisis universitetSi. profesorma gvanji maniam (1918 -
1985) safuZveli daudo maTematikis am dargis 
ganviTarebas saqarTveloSi, xolo revaz CitaSvilma 
(1942-1995) kidev ufro ganaviTara kvlevebi aRniSnul 
dar gSi rogorc Teoriuli, ise gamoyenebiTi mimar -
TulebiT, man Cau yara safuZveli saqarTveloSi 
stoqasturi finansuri analizis ganviTarebas.  
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Tavi II. aRweriTi statistika   
(Descriptive statistics) 

 
§1. statistikuri monacemebi,  

populacia da SerCeva  

 
1. monacemebi (Data - mravlobiTi, datum - 

mxolobiTi), statistikuri monacemebi erTgvarovan 
obieqtTa raime simra vlis raodenobriv an Tvise briv 
maxasiaTebelTa dakvirvebuli mniSvnelobebis erTob -
liobaa.  

statistikuri monacemebi Catarebuli cdebis 
(dakvi r vebebis, eqsperimentebis) SedegTa erTobli -
obaa. 

statistika  (Statistics) warmoadgens mecnierebis 
dargs, romelic ikvlevs monacemTa Segrovebis, 
damuSavebis, analiz isa da daskvnebis gamotanis 
meTodebs. 

aRniSnuli kvlevebi xorcieldeba sazoga doeb -
rivi mecnierebebis sxvadasxva amocanis gadasawyvetad 
re ko mendaciebis SemuSavebis mizniT . miRebuli reko -
mendaciebi warmoadgens qmedebis optimaluri strate -
giebis arCevis safuZvels adamianTa moRvaweobis sxva -
dasxva sferoSi, SemTxveviT movlenebTan da proce -
sebTan dakavSirebiT.  

monacemTa mopovebis, dalagebis, dajgufebis, 
sxvadasxva xerxebiT warmodgenis meTodologia 
Seadgens aRweriT i  anu deskrifciul i  statistikis   
(Descriptivc statistics) sagans. 

aRweriTi statistikis mizans warmoadgens im me -
To debis damuSaveba, romlebic emsaxurebian mona -
cemebis Segrovebas, moxerxebuli formiT warmod -
genas da sxvadasxva ricxviTi maxasiaTeblebiT aR we-
ras.  

populacia  (Population), an statistikuri popu -
lacia  ewodeba Sesaswavli obieqtebis konkretuli  
r aodenobrivi  an xarisxobriv -Tvise brivi maxasia-
Teblebis  yvela SesaZlo  mniSvnelobebis erTob li -
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obas. populaciis elementTa raodenobas popula ciis 
moculoba  (Population Size) ewodeba. 

 
populacia  da generaluri erToblioba sinoni -

mebia. 
populaciis elementarul erTeulebs (obieqtebs , 

individebs), romelTac axasiaTebs erTi saerTo niSan -
Tviseba (maxasiaTebeli) populaciis baziss  (Frame) 
uwodeben. saerTo niSan -Tviseba warmoadgens  monace-
mebis miRebis ZiriTad kriteriums.  

statistikuri monacemebi (dakvirvebuli mniSvne -
lobebi) sakvlevi niSan -Tvisebis mixedviT unda iyos 
erTgvarovani, rac SerCevis safuZvelsac Seadgens.  

gansxvavebuli statistikuri monacemebi unda 
ganvacalkevoT da davyoT k l asebad TiToeuli 
saerTo niSan -Tvisebis mixedviT.  

alalbedze, populaciis nawilze dakvirvebebis 
mniSvnelobaTa erTobliobas (mopovebul monacemebs) 
populaciidan  SemTxveviTi SerCeva, (an SerCeviTi 
erToblioba -amonakrefi Probobility or Statistical) ewodeba. 
am meTodiT SerCevis gamoyofas populaciidan Se-
mTxveviTi SerCevis  (an SemTxveviTi amokrefis)  meTodi 
ewodeba. am meTodisaTvis ZiriTadad damaxa sia Te-
belia is, rom populaciis TiToeuli elemen ti saTvis 
gansazRvrulia SerCevaSi (amonakrefSi) moxvedris 
Sansi.  

SemTxveviTi SerCevis ZiriTadi meTodebia:  
a) martivi SemTxveviTi SerCeva  (Simple random 

sampling), rodesac populaciis yovel elements Ser -
CevaSi moxvedris erTnairi Sansi aqvs.  

b) sistematuri  SemTxveviTi SerCeva , rodesac 
alalbedze virCevT mxolod pirvel elements 1 -dan 
m-mde, xolo Semdeg isev alalbedze virCevT yovel 
momdevno k bijiT daSorebul elements. m ricxvi 
ganisazRvreba populaciisa da SerCevis moculobebis 
Sefardebis mixedviT.  

g) ganSrevebuli anu stratificirebu li 
SemTxveviTi SerCeva , romelic efuZneba populaciis 
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dayofas TanaukveT jgufebad, romlebsac Sreebi 
ewodebaT. Sreebi ise unda SeirCes, rom populaciis 
ganmsazRvreli maxasiaTebeli, niSan -Tviseba TiToeul 
SreSi iyos SeZlebisamebr erTnairi. SemTxveviTi 
SerCeva ise  unda ganxorcieldes, rom am jgufebis 
proporciebi SerCevaSi iseTive iyos rogorc mTel 
populaciaSi. SerCevis elementebis arCeva Sridan 
xdeba martivi SemTxveviTi SerCevis meTodis 
gamoyenebiT. 

d)  k˰asteruli SerCeva,  romlis mixedviT 
populacia iyofa TanaukveT jgufebad anu 
klasterebad, romlebic damoukideblad ganixileba 
rogorc mcire populaciebi. jer xdeba pirveladi 
klasterebis martivi SemTxveviTi SerCeva, xolo 
Semdeg SerCeuli klasterebidan elementebis 
gamosayofad gamoiye neba SemTxveviTi SerCevis 
romelime meTodi.  

SerCeva SeiZleba iyos dabrunebiTi  (with replace-

ment), an dabrunebis gareSe (Nithout replacement). 
populaciidan SerCeva dabrunebiTia  Tu popul a-

ciis yoveli dakvirvebuli elementi morigi dakvirv e-
bis Catarebamde isev po pulaciaSi brundeba da SerC e-
vis procesi grZeldeba. am SemTxvevaSi SerCevis el e-
mentebis mniSvnelobebi ganmeorebadia.  Tu ara da 
SerCeva xdeba dabrunebis  gareSe. 

amonakrefSi (SerCevaSi)  elementTa raodenobas 
SerCevis moculoba (Sample size) ewodeba. SerCevis 
moculoba yovelTvis sasrulia, maSin roca popu -
laciis moculoba SeiZleba iyos sasruli an usas -
rulo.  

SerCevas ewodeba warmomadgenlobiTi , anu 
reprezentatuli  (Representative), Tu is kargad asaxavs 
im proporciebs, romelic populacias gaaCnia. Tu  
SerCeva araa warmomadgenlobiTi, maSin amboben, rom 
populaciidan SerCevas aqvs cdomile ba. 

statistikaSi ganixileba araSemTxveviTi SerCevis 
meTodic  (Convenience sampling), anu miwvdomadi  SerCeva, 
roca SerCeva xdeba mxolod populaciis miwvdomadi 
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nawilis da miz anmimarTuli SerCeva (Judgement sam-

pling), roca mcire , magram araerTgvarovani popu la -
ciis gamosakvlevad Seiswavlian mTel populacias da 
irCeven tipuri erTeulebis mcire raodenobas, anu 
iseTebs, romlebic kargad asaxaven populaciis 
ZiriTad Taviseburebebs.  

 
gavakeTebT ramodenime arsebiT SeniSvnas:  
 
 

biologiur i  (zoologi uri ) mecnierebebis 
mixedviT raime saerTo niSan -Tvisebis mqone individ -
Ta (obieqtTa ) erToblioba warmoadgens ojaxs  (saxe-
obas). saxeoba arsebobs populaciis saxiT, romelic 
binadrobs gansazRvr ul geografiul garemoSi, 
arealSi, magaliTad : SegviZlia visaubroT kunZul 
Ăcecxlovan miwazeñ mcxovrebi Toliebis popula-
ciaze. katisebrTa ojaxis (saxeobis) Sesaxeb. mglis 
saxeoba arsebobs svaneTis mglebis popula ciis, 
raWis mglebis populaciis da sxva saxiT. Se gviZlia 
visaubroT muSaTa sxvadasxva kategoriebze maTi 
saerTo gamaerTianebeli xarisxobrivi, Tvis o brivi 
niS nis  (maxasiaTeblis ) an raodenobrivi niSnis 
(maxasiaTeblis) mixedviT.  

isev gvinda gavusvaT xazi im garemoebas, rom 
populaciis TiToeuli obieqtis, anu elementaruli 
erTeulis Seswavla mocemuli maxasiaTeblis 
mixedviT xSirad ver xerxdeba,  an miuRwevelia 
sxvadasxva mizezis gamo, rogoricaa: am erTeulebis 
didi raodenoba, rac gamoiwvevda Semowmebis did 
droiT da materialur xarjebs. anda  rodesac  
Semowmebis Sedegad obieqti uvargisi xdeba.  
magaliTad : sanadirod mimavalma monadirem, rom 
Seamowmos wasaRebi yvela asanTis Reris vargisianoba 
anTebiT, anda naTurebis qarxanaSi  rom Caataron  
yoveli warmoebuli naTuris Semowmeba gadawvamde 
(daRlamde) drois gansasazRvravad. xSira d popula -
ciis erTeulebi s Semowmeba miuRwevadia; tbaSi rome -
lime saxeobis Tevzis Seswavla wonis, an daava -
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debulobis mixedviT, individebis sicocxlis xan -
grZli vobis Seswavla da sxva.  

rogorc zemoT aRvniSneT, aseT SemTxvevebSi 
xdeba populaciidan SemTxveviTi SerCevis  (SemTxve-
viTi amonakrefis) gamoyofa,  maTi Seswavla mocemuli 
maxasiaTeblis (niSan -Tvisebis) mixedviT da Semdeg 
miRebuli monacemebis damuSavebis safuZvelze keT -
deba daskvnebi populaciaSi arsebuli proporciebis 
Sesaxeb. 

 
ganvixiloT kidev erTi sailustracio magaliTi : 
raime teqnikuri sistemis mocemul droSi sai -

medod funqcionireba damokidebulia misi TiToeuli 
elementis saimedod funqcionirebaze, amitom 
warmoebebSi, qarxnebSi xdeba teqnikuri gamocdebis 
mowyoba, maTze dakvirveba d a miRebuli monacemebis 
damuSavebisa da analizis safuZvelze keTdeba sta -
tis tikuri daskvnebi da Semdeg xdeba garkveuli 
rekomendaciebis SemuSaveba.  

 
maTematikuri statistikis erT -erT mTavar mizans 

warmoadgens SerCevis saSualebiT populaciis 
Seswavla. garkveu l pirobebSi SerCevis maxa -
siaTeblebze statistikuri meTodebiT gakeTebuli 
daskvnebi miaxloebiT samarTliania populaciis igive 
maxasiaTeblebisTvisac, rac imas niSnavs, rom gar -
kveul pirobebSi SerCevis maxasiaTeblebs viyenebT 
mTeli populaciis analogiuri  maxasiaTeblebis 
Sesafaseblad. amasTan, rac ufro didia SerCevis 
moculoba, miT ufro zustia populaciis 
maxasiaTeblebis Sesaxeb gakeTebuli daskvnebi da 
prognozebi.  

rogorc aRvniSneT, maTematikuri statistika 
pirobiTad SeiZleba daiyos or nawilad: aRweriTi 
(deskri pciuli) statistika da statistikuri das -
kvnebis Teoria, romelic moicavs parametrul da 
araparametrul statistikur Sefasebebs,  hipoTezaTa 
Semowmebebs, cvladebs Soris kavSirebis dadgenas , 



 51 

korelaciur da regresiul analizs   da prog -
nozebis gakeTebas.  

sazogadod , statistikuri daskvnebis misaRebad 
ar sebobs ori ZiriTadi midgoma : Sefaseba da hipo -
TezaTa Semowmeba. 

 
 

§2. monacemTa mopovebis meTodebi . c vlad i.  

 
1) dakvirveba  (observation), gazomva, aRwera, rac 

warmoadgens monacemebis Segrovebis meTods Sesas -
wavl obieqtze uSualod Catarebuli dakvirvebebis 
procesSi.  

 
magaliTi 2.1 . cxrili 2.1.-iT mocemulia SemTxve -

viT SerCeuli aTi studentis simaRle , gazomvis 
rigis mixedviT (aRvniSnoT simaRle X cvladiT).  

                                                    

   cxrili 2.1  

dakvirvebis  

rigiTi ɷ 
1 2 3 4 5 6 7 8 9 10 

studentis  

simaRle   X 
164 178 172 166 162 174 178 176 168 182 

 

simaRleebi gazomilia santimetrebSi da miRe -
bulia ñnedli ò monacemebi. ĂsimaRleñ populaciis ri-
cxvi Ti maxasiaTebelia. igi zogadad aRvniSnoT X 
cvladiT. dakvirvebis rigiTi nomris mixedviT 
gazomviT miRebuli X-is mniSvnelobebia: x1=164; x2=178; 
x3=172; x4=166; x5=162; x6=174; x7=178; x8=176; x9=168; x10=182. 
maT nedl  ricxviT monacemebs  vuwodebT . X cvladis 
mniSvnelobebi SemTxveviT faqtorebzea damokide -
buli.  X-s SemTxveviT sididesac uwodeben . x1, x2,..., x10 
misi SesaZlo mniSvnelobebidan dakvirvebiT , 
ĂgazomviTñ miRebuli ricxviTi mniSvnelobebia (anu 
ricxviTi monacemebia). 

cvladebi SeiZleba iyos diskretuli da uwyveti  
tipis . cvladebs aRvniSnavT X,Y,Z... simboloebiT.  
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ń diskretuli cvladebi  warmoadgenen iseTi 
maxasi aTeblebis aRmwer (Sesabamis) cvladebs, rom -
leb mac SeiZleba miiRos calkeuli ganmxoloebuli 
mniSvnelobebi.  

ń cvladebi uwyvetia , Tu isini Seesabamebian 
iseT maxa si aTeblebs, romlebmac SeiZleba miiRon 
mniSvnelobebis usasru lo raodenoba, amasTan uwyvet -
ma cvladma SeiZleba miiRos nebismieri ricxviTi 
mniSvneloba raime ricxviTi intervalidan.  

ń cvladebi, romlebic axasiaTeben populaciis 
elementa ruli erTeulebis iseT Tvisebas, romlis -
Tvisac S esaZlebelia mxolod imis dadgena, Tu 
romel kategorias miekuTvneba obieqti, katego ri -
zebuli cvladebi  ewodebaT. 

ń cvladebs, romlebic yvelaze srulfasovnad 
gamoixateba ricxvebis saSualebiT raodenobrivi 
cvladebi  ewodebaT. 

 
2) eqsperimentis Catareba  (Experimentation), rac 

warmoadgens eqsperimentis winaswar SemuSavebuli 
gegmis mixedviT mkvlevaris mier warmoebul qmede -
baTa Tanmimdevrobas gamosakvlevi obieqtebi s raode -
nobrivi an Tvise briv -xarisxobrivi maxasiaTeblebis 
monacemebis mosapoveblad da saintereso  parame-
trebis gansazRvrisaTvis. eqsperimentis Catarebisas 
xdeba erTi an ramodenime parametris Sec vla ise, rom 
gani sazRvros maTi z egavlena gamosakvlev paramet -
rebze (maxasiaTeblebze).  

 
3) miTiTebul respo ndentTa jgufis gamokiTxva 

mza anketiT (kiTxvariT) Survey. 
magaliTi 2.2.  TvalsaCinoebisaTvis ixileT 

danarTi IV, V, romelic warmoadgens saqarTvelos 
statistikis saxelmwifo departamentis mier saqar -
Tvelos ganaTlebis sferoSi realurad Catarebuli 
gamokvlevebis kiTxvars (anketas). igi SeZlebis da-
gvarad srulyofili saxiTaa warmodgenili origi -
nalTan mimarTebaSi, amdenad dainteresebul mki -
Txvels did daxmarebas gauwevs.  
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respo ndenti  aris  adamiani, romelic gamoki -
Txvis Catarebis dros informaciis uSualo wyaros 
warmoadgens. 

korespondenti (interviueri)  aris is pirovneba, 
vinc SekiTxvebiT mimarTavs respodents da iniSnavs 
miRebul pasuxebs. igi specialurad SeiZleba mom -
zaddes. mas unda Cautardes saTanado instruqtaJi  
(gaecaniT danarT IV, V -s. 

gamokiTxvis ZiriTadi etapebia:  
ń gamokiTxvis miznis da amocanebis gansazRvra.  
ń gamokiTxvis miznebidan gamomdinare respo -

ndentTa kategoriebis gansazRvra.  
ń kiTxvaris Seqmna daxuruli, Ria an Sereuli  

kiTxvebiT.  
ń kiTxvaris winaswari testirebis Catareba.  
ń respo ndentTa raodenobisa da maTi SerCevis 

meTodebis gansazRvra.  
ń respo ndentTa Ser Ceva da gamokiTxvis Cata -

reba. monacemebis Segroveba.  
ń monacemebis anketirebiT  mopovebis SemTxve-

vaSi ZiriTadad gamoiyeneba daxuruli da Ria tipis  
kiTxvebi (Closed-end questions) da (Open end questions). 

ń daxuruli ewodeba  kiTxvas, romelsac Tan 
axlavs pasu xis SesaZlo variantebi.  

ń Ria ewodeba  kiTxvas, romelsac pasuxis Se -
saZlo variantebi ar axlavs.  

 
magaliTad , daxurulia kiTxva:  
Ăromel taZarSia dakrZaluli qarTvelTa ganma-

naTlebeli wminda nino ~? 
a) alaverdis  b) bodbis  
g) gelaTis   d) sveticxovlis  
xolo kiTxva:  Ăromeli qarTuli eklesiebi mdeba-

reoben dRevandeli TurqeTis teritoriazeñ - Ria 
tipisaa.  

ń kiTxvebi, romlebic Seexeba respodentis pi -
rad monacemebs demografiuli  (Demografic) kiTxve bia.  

gamokiTxvis Catarebis formebi  SeiZleba iyos:  
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ń piradi interviuTi  (Personal interview) Ł struq -
turizebuli (Structured), roca yvela kiTxva winaswar 
aris gansazRvruli, an arastruqtu ri zebuli  
(Unstructured), romelic iwyeba erTi an ramodenime  
zogadi kiTxviT da momdevno kiTxvebi damokidebulia respodentis 
pasuxebze. 

ń satelefo no gamokiTxvebi  (Telephone survey) da 
werilobiTi gamokiTxvebi (Telephone survey). 

ń satelevizio, radio da zogadad med i asaSu-
alebebiT  respodentTa gazrdili raodenobis 
erTdroulad  interaqtiuli gamokiTxvebi.  

CamoTvlili meTodebiT Segrovil monacemebs 
ewodebaT pirveladi monacemebi.  

 
4) monacemebis mopovebis erT -erTi mniSvnelovani 

meTodia ukve arsebuli da gamoqveynebuli monacem e-
bis gamoyeneba (Published source). am meTodiT mopovebul 
monacemebs meoradi monacemebi  (Secondary Data) ewode-
baT. 

meoradi monacemebi  SeiZleba movipovoT stati s-
tikuri departamentis mier gamoqveynebuli masaleb i-
dan, sxvadasxva dargobrivi saministroebis, uwyebebis, 
biznes organizaciebis, firmebis gamoqveynebuli m a-
salebidan, katalogebidan, saarqivo masalebidan, 
Jurnal -gazeTebidan, internetid an da sxva.  

 
5) saarqivo Canawerebi  (archival records) warmoad-

gens Canawerebis saxiT arqivebSi dagrovil inform a-
cias sazogadoebis wevrebis Sesaxeb, rogoricaa: d a-
badebis, naTlobis, qorwinebis, gardacvalebis, daa -
vadebebis, mkvle lobebis, mosaxleobis aRweris mona-
cemebis Canawerebis , zogadad kriminaluri angariS e-
bis saxiT, arqivebSi daculi sawarmoo, sabuRaltro - 
ekonomikuri  angariSebi da sxv.   

arsebobs mravali istoriuli magaliTi imisa, Tu 
rogor warmatebiT gamoiyena saarqivo Canawerebi am a 
Tu im mkvlevarma. sailus traciod SegiZliaT ixiloT 
winamdebare saxelmZRvaneloSi mag. 1.6., mag. 1.7.; aseve 
cnobilia, rom londonelma mkvlevarma jon grantma 



 55 

(John Crant, 1620-1674) Seiswavla dabadebisa da garda c-
valebis Sesaxeb saarqivo Canawerebi da gamoikvlia 
gansxvaveba mamakacebisa da qalebis sikvdilis miz e-
zebSi.  

 
6) bunebrivi dakvirveba ( Naturalistic observation) 

warmoadgens situaciebSi Carevis gareSe bunebriv p i-
robebSi adamianTa, cxovelTa, florisa da faunis 
warmomadgenel individTa qceve bze dakvirvebebis s a-
fuZvelze mo nacemebis motivebis kvlevis meTods , ma-
galiTad: trink ou si ( Trincaus) 1982-1993 wlebSi akvi r-
deboda mZRolebis qcevas erT gzajvaredinze. aRmo a-
Cina, rom misi 10 -wliani dakvirvebis ganmavlobaSi 
Semcirda mZRolebis damorCileba SuqniSnis wiTel 
Suqze. mZRolebma damkvi rveblis arseboba ar icodnen.  

 monacemebis mopovebisas erT -erT mniSvnelovan 
problemas warmoadgens monacemTa Ădamaxinjebañ, anu 
Canacvleba  (Bias). misi gamomwvevi mizezi SeiZleba 
iyos : mkvlevaris subieqturi aRqmiT gamowveuli C a-
nacvleba (Observer bias), gazomvis cdomileba (Mea-

surement error), gamokiTxvis dros upasuxod darCenili 
kiTxvebis didi raodenoba ( Nonresponse bias), kvlevisas 
dakvirvebul mniSvnelobaTa SerCevis meTodiT gamo w-
veuli Canacvleba ( Selection bias). 

 

 

saswavlo eqsperimentuli gamokvleva  

 

qvemoT mocemulia anketis nimuSi, romliTac sax-
elmZRvanelos erT -erTma avtorma Caatara informat i-
kis  fakulte tis bakalavriatis II kursis 20 -kaciani 
akademiuri jgufis studentTa saswavlo eqsperime n-
tuli gamokiTxva. gamokiTxva Catarda realur pir o-
bebSi anketis nimuS is mixedviT, wesebis formaluri 
dacviT, 2009 wlis 1 aprils.  Kkvlevis Tema miTiT e-
bulia anketaSi.  
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danarTi I.  
saswavlo -eqsperimentuli anketa  

 
saqarTveloSi warmatebuli k arierisaTvis aucilebeli  wi napir o-

bis Sesaxeb studentTa azris gamokvleva.  
 

saswavlebeli ------------------------ fakulteti, kursi ----------------------------------------  

interviueri --------------------------------- ----------------------------------- ----------------------------- 

(gvari, saxeli) (xelmowera) (TariRi)  

interviueris SeniSvnebi  da komentarebi ----------------------------------------------------- 

--------------------------------------------------------------------------------------------------------------------------  

zedamxedveli ---------------------------------- ------------------------------- ----------------------------- 

(gvari, saxeli) (xelmowera) (Semowmebis TariRi)  

zedamxedvelis SeniSvnebi da komentarebi -------------------------------------------------- 

-------------------------------------------------------------------------------------------------------------------------- 

koreqtoris SeniSvnebi da komentarebi ------------------------------------------------------- 

--------------------------------------------------------------------------------------------------------------------------  

ń winamdebare kiTxvaris mizania samsaxurebrivi karierisaTvis a u-
cilebeli winapirobis Sesaxeb saqarTvelos umaRles i  saswavleblebis 
studentTa azris gamokvleva.  

respondents:  Tqveni pasuxebi gamoyenebuli iqneba mxolod sa s-
wavlo mizniT, ganzogadebuli statistikuri Sefasebis misaRebad.  

interviuers:  gTxovT gamo hkiTxoT mxolod arsebuli sasw av-
leblisa da fakultetis studentebs,  respo ndents pirvel rigSi w a-
rudgineT Tqveni Tavi, gaacaniT  anketis  Sesavali da zogad ad auxseniT 
gamokvlevis mizne bi,  Semdeg ki  - winamdebare kiTxvaris struqtura da 
pirobebi.  

 
1. ra migaCnia T  saqarTveloSi warmatebuli karieris winapirobad?  

Sroma        Ž 

niWi         Ž 

bedi                   Ž 

memkvidreobiToba      Ž 

axlobelTa da megobarTa wre    Ž 

ganaTlebis miReba ucxoeTSi , Tundac  

nebismier qveyanaSi      Ž 

pasuxi ar a maqvs      Ž 
2. romeli sagnis an sagnebis Seswavla migaCniaT aucilebel p i-

robad Tqvens specialobaSi warmatebuli karieris misaRwevad ? --------------
---------------------------------------------------------------------------------------------------------------------- 

3. respo ndents (students): mokled, werilobiT, gamoTqviT  Tqveni 
mosazrebebi da SeniSvnebi winamdebare anketis adeqvaturobis  Sesaxeb 
kvlevis ZiriTadi miznis miRwevis saqmeSi. kiTxvarSi ra sakiTxs Caum a-
tebdiT an amoiRebdiT? ----------------------------------------------------------------------------------
--------------------------------------------------------------------------------------------------------------------------
------------------------------------------------------------------------------------------------------------------------- 

gmadlobT interviusaTvis . 
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SeniSvna: danarT IV -Si SemoTavazebuli  saqar T-
veloSi qarTveli mkvlevarebis mier Catarebuli erT -
erTi gamo kvlevis anketis nimuSi vfiqrobT, dagexm a-
rebaT gamo kiTxviT monacemTa Segrovebis struqt u-
rul -organi zaciuli sakiTxebis gaazrebaSi.  

 

gamokiTxvis anketis pirvel i  punqti s mixedviT  
dafiqsirebul  Sedegebze dayrdnobiT Sedga monacem-
Ta sixSireebis daTvlis Semdegi  cxrili.  

 

cxrili 2. 2. 

Sroma | 1 

NniWi |||| | 6 

Bbedi   0 

M memkvidreobiToba   |||| 4 

axlobelTa da megobarTa wre  || 2 

ganaTlebis miReba ucxoeTSi  || 2 

pasuxi ara aqvs  | 1 

baTili biuleteni  |||| 4 

 

a) avagoT monacemebis sixSireTa Sesabamisi pro -
centuli ganawilebis wriuli diagrama  

 
amoxsna. wriuli diagramis asagebad wre iyofa 

six SireTa proporciul seqtorebad, risTvisac vpo -
ulobT TiToeuli seqtoris Sesabamis centralur ku -
Txes mocemuli ni sixSiris mixedvi T formuliT:  

0 0360 360
100

100

i i

i

n n

n n
a

Ö Ö
= Ö =                   

1

20
K

i

i

n
=

=ä , respodentTa ricxvi tolia 20 -is.  (n=20) 

 
Sedgeba samuSao cxrili:  
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cxrili 2. 3. 

done  moniSvna 
sixSire  

ni 

Pprocentuli  

ni/n.100% 

a %-is  
Sesabamisi 

centraluri  

kuTxe  Ŭ=(3,6a )0 

Sroma  | 1 5% 180 
niWi  |||| | 6 30% 1080 
bedi  | 0 0% 00 

memkvidreobiToba  |||| 4 20% 720 
axlobelTa da 
megobarTa wre  || 2 10% 360 

ganaTlebis miR e-
ba ucxoeTSi  

|| 2 10% 360 

pasuxi ar a aqvs | 1 5% 180 
baTili  

biuleteni  |||| 4 20% 720 

˷˹  ˰
 20 respo n-

denti  
100% 3600 

 

centraluri kuTxeebis mixedviT aigeba wriuli 

diagrama.  

 

nax. 2.1. 

SeniSvna: 

¶ ar unda  dagvaviwydes baTili kiTxvare bis 
aRricxva da im respodentTa aRricxva, romlebmac 
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pasuxisagan Tavi Seikaves, winaaRmdeg SemTxvevaSi 
kvleva srulfasovani ar  iqneba. 

¶ diagramaze kuTxeebi moniSnulia miaxloebiT , 
mxolod Sesabamisi proporciebis dacviT.  

 
5) xarisxis teqnikuri kontrolis statistikuri 

meTodi  erT -erTi ZiriTadi meTodia, rogorc warmo -
ebis yoveli ubnisa da kontrolis obieqtisaTvis, ise 
produqciis (nawarmis) xarisxis SeswavlisaTvis 
moxmarebis sferoSi. (ixileT wigni i. zedgeniZe, m. 
baiaSvili, xarisxis marTva, saqarTvelos teqnikuri 
universiteti, Tb ilisi, 2008).  

teqnikur kontrols eqvemdebareba obieqtebi s ro -
gorc raodenobrivi, ise Tvis o brivi maxasiaTeblebi 
da parametrebi. mopovebuli monacemebi ZiriTadad 
speci aluri daniSnulebisaa.  

SeiZleba gamovyoT xarisxis teqnikuri kon -
trolis monacemebis mopovebis Semdegi ZiriTadi 
mimarTulebebi:  

- vizualuri daTvaliereba  (aRwera), romelic 
saSualebas iZleva ganisazRvros vizualurad zeda -
piruli defeqtebis arseboba, an ar arseboba (Tvisob -
rivi monacemebi).  

- laboratoriuli analizi , romelic masalis, 
nawarmis, det alis meqanikuri, qimiuri, fizikuri, 
metalografiuli da sxva Tvisebebis gansazRvris 
saSualeb as iZleva (raodenobrivi da Tvise brivi mona -
cemebi). 

- meqanikuri gamocda  - simtkicis, gamZleobis da 
sxva parametrebis gansazRvrisaTvis (raodenob rivi da 
Tvise brivi m onacemebi). 

- ren t genografiuli, eleqtroTermuli, eleqtro -
magnituri  da sxva gamocdis fizikuri meTodebi 
(Tvisobrivi da raodenobrivi monacemebi).  

- teqnikuri disciplinis kontroli da 
teqnologiuri gasinjvebi , romelic tardeba maSin, 
rodesac laboratoriuli analizi sakmarisi ar aris 
(Tvise brivi da raodenobrivi monacemebi).  
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- sakontrolo - Casabarebeli gamocda  - xarisxis 
konkretuli mocemuli maCveneblisa da maxasiaTeblis 
gansazRvrisaTvis.  

- moxmarebis sferoSi  gamokvlevebisa da kontro -
lis is meTodebi, romlebic damyarebu lia eleq -
tronuli, ionuri sxivebis gamoyenebaze, rogoricaa 
eleq tronuli speqtroskopia. eleqtronul  - zonduri 
rentgenuli mikroanalizi, meoradi ionuri mas  Ł spe-
qtrografia, rentgenoskopia, ultrabgeriTi kvle vebi 
da sxva.  

xarisxis kontrolis Sedegad mopovebuli mona -
cemebis damuSavebis, analizisa da daskvnis sau -
keTeso saSualebaa kvlevis albaTur -statistikuri 
meTodebi.  

 

§3.  statistikur monacemTa warmodgenis  

xerxebi da analizi  

 

¶ gansazRvrebidan gamomdinare, statistikuri m o-
nacemebi (SemdgomSi monacemebi) unda Seicavdnen 
obieqtur informacias populaciis Sesaswavli 
saerTo maxasiaTeblis, anu populaciis obieqtTa 
Sesaswavli saerTo niSan -Tvisebis Sesaxeb.  mona-
cemebis reprezentatiulobas (warmomadgenlob i-
Tobas) , monacemTa sworad mopovebisa da warmo d-
genis xerxebs di di mniSvneloba eniWeba da Sem d-
gomSi gvexmareba am informaciis adekvaturad 
gaazrebis, swori analizis, Sesabamisad, swori 
daskvnebis gamotanisa da Sesaswavli niSan -
Tvisebis obieqturad, warmatebulad prognozir e-
baSi. 

¶ statistikuri monacemebis mosaxerxebeli formi T 
warmodgenis sxvadasxva saSualeba arsebobs, r o-
goricaa: nedli monacemebis cxrili, piqtograma, 
xisebri foTlebiani Reroebis diagrama, wert i-
lovani diagrama, xazovani diagrama, meseruli 
diagrama, svetovani diagrama (Bar chart) ï igive pa-
retos diagrama, wriuli diagrama,  monacemebis 
sixSireTa (an fardobiT sixSireTa) da proce n-
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tuli ganawilebis cxrilebSi monacemebis sixS i-
reTa (an fardobiT sixSireTa) intervaluri g a-
nawilebisa da dagrovil fardobiT sixSireTa 
(an dagrovil sixSireTa) ganawilebis cxrilebi.  

¶ monacemebis sixSireTa (an fardobiT sixSireTa) 
i ntervaluri ganawilebis mixedviT,  ageben gana-
wilebis Sesabamis histogramas ( histogram), ganawi-
lebis poligons, ogivas da sxva.  

¶ monacemebis dagrovil fardobiT sixSirTa m i-
xedviT, monacemTa misTvis intervalebad dayofis 
gaTvalis winebiT ageben ganawilebis kumulatas.  
 
zogierTi SeniSvna  
ni arauaryofiT mTel ricxvs, romelic gviCv e-

nebs, Tu ramdenjer ganmeorda romelime xi monacemi, 
ewodeba am monacemis sixSire.  

monacemis sixSiris ganayofs monacemTa raoden o-

baze ewodeba am monacemis fardobiTi sixSire ö
÷

õ
æ
ç

å

n

ni . 

procentulad ö
÷

õ
æ
ç

å

n

ni 100%. 

moda (Mo) ewodeba im monacems, romlis sixSire 
(an fardobiTi sixSire) TiToeuli sxva monacemis 
sixSireze (fardobiT sixSireze) metia.  

monacemebs SeiZle ba ar hqondeT moda, es maSin 
moxdeba Tu TiToeuli monacemis sixSire tolia, 
SeiZleba hqondes erTi an erTze meti moda.  

Sinaarsobrivad sityva Ămodañ cxovrebaSic 
msgavsi SinaarsiT gamoiyeneba. popularuli, gavrc e-
lebuli, magram ara yvela.  

magaliTad : 1) monacemebs 5; 3; 6; 0; 7; 9; 2; 1; 4; 8 
moda ar gaaCnia. xolo monacemebs 4; 3; 5; 4; 3; 3; 4; 8; 
6; 9 aqvs ori moda 3 da 4.  

 
magaliTebSi : 1.1; 1.5; 1.6; 1.7; 2.1, pirveladi nedli 

monacemebi Cawerilia cxrilSi, iseTive Tanmim dev-
robiT, rogorc isini dakvirvebaTa (cdeb is) mixedviT 
miiRebian.  
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¶ nedli ricxviTi monacemebis mowesrigeba da 
damuSaveba iwyeba, maTi araklebadi mimdevrobis saxiT 
gadalagebiT. am SemTxvevaSi vambobT, rom monacemebi 
dalagebulia variaciuli mwkrivis saxiT. maT Soris 
udides da umciress kidura monacemebi  ewodeba. 

_ udides  da umcires monacemebs Soris sxvaobas 
mocemuli monacemebis  gabnevis diapazoni  (Range) 
ewodeba da aRiniSneba R-iT.  

vTqvaT 1x¡, 2x¡, 3x¡,..., nx¡ x  cvladze dakvirvebis rigis 

mixedviT Cawerili nedli ricxviTi monacemebia. n 
monacemTa moculobaa. davalagoT monacemebi Ăvari-
aciuli mwkrivisñ saxiT: 

1x , 2x , 3x ,..., nx , sadac  1 2 3 ... nx x x x¢ ¢ ¢ ¢  

(an 1 2 3 ... ,kx x x x< < < < sadac 0 k n< ¢) 

1x aris umciresi monacemi, xolo nx  (an kx ) - 

udidesi monacemia. 
Tu 

1
1

min i
i n

x x
¢ ¢

¡= ; 
1

maxk i
i n

x x
¢¢

¡= , maSin 

R= 1kx x-  

 xi-s variant asac uwodeben . 
_ mediana (Me) aris araklebadi mimdevrobiT  

dalagebuli monacemebidan:  
a) Sua monacemi, Tu monacemTa n ricxvi kentia.  
monacemebis: 4; 4; 4; 5; 6; 7; 9 mediana 5 -is tolia  
b) ori mezobeli Sua monacemis ariTmetikuli 

saSualo , Tu monacemTa n ricxvi luwia.  
monacemebis 2, 3, 4, 5, 7, 8, 9, 10 mediana 6-is 

tolia , radgan  
5 7 12

6
2 2

+
= = 

¶ zogada d, Tu davuSveb T , rom  x1, x2, x3,...,xn vari -
aciul mwkrivad dalagebuli monacemebia da aR -
vniSnavT  medianas Me Ł simboloTi, maSin  igi gamo -
iTvleba Semdegi wesiT:  

a) M
1

2

nMe x+= , rac imas niSnavs, rom mediana  
1

2

n+
 

nomriani monacemia, Tu  monacemebis moculoba  n kenti 
ricxvia . 
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magaliTad, Tu gvaqvs sami monacemi 1 2 3, , ,x x x  maSin 

Sua monacemi, anu mediana 
2 1 3

2

Me x x+= = . igi  2
2

31
=

+

nomriani wevria , monacemebis moculoba  n=3, kenti 
ricxvia.  

b) M
1

2 2 ,
2

n nx x

Me
+

+

=  Tu n luwi ricxvia . 

monacemebis 1x , 2x , 3x , 4x SemTxvevaSi, n=4 da M

2 3 ,
2

x x
Me

+
=  anu igi  

4 2

2

,x x=  me-2 nomriani wevrisa da 

4 3
1

2

,x x
+
=  erTiT metnomriani wevris ariTmetikuli 

saSualoa.  
- variaciis diapazons, modas, medianas sta -

tistikuri monacemebis ricxviT maxasiaTeblebs 
uwodeben. isini garkveul saWiro informacias 
gvawvdian statistikuri monacemebis Sesaxeb. igive 
azriT ganisazRvreba SerCevisaTvis diapazoni, moda, 
mediana, romlebic saboloo jamSi populaciis 
(Sesaswavli cvladis, anu atributis) analogiuri 
maxasiaTeblebis Sefasebas warmoadgenen.  

 
monacemTa wa rmodgenis magaliTebi  

zogjer warmodgenili monacemebi specialuri 
daniSnulebisaa.  

magaliTi 2.4.  mocemulia A, B, C, D, M, N, L qalaqebs 
Soris manZilebi (kilometrebSi) Semdegi cxriliT:  
                     
          cxrili 2.4.  

A 

108 B 

176 81 C 

56 138 174 D 

104 78 74 102 M 

32 88 146 50 72 N 

74 36 122 124 92 74 L 
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cxrilSi realuri qalaqebis dasaxelebebi gami -
znuladaa Secvlili pirobiTi asoebiT. monacemebi 
aRebulia [12] wignidan.  

or qalaqs Soris manZili Sesabamisi horizont a-
luri striqonisa da vertikaluri svetis gadakv e-
Taze mdgomi ricxvia. magaliTad CN manZili 146 km -ia.  

a) ra saSualebiT SeiZleboda am monacemebis 
Segroveba? 

b) daasaxeleT sxvadasxva qalaqebis wyvilebi da 
ipoveT maT Soris manZilebi.  

g) daasaxeleT monacemebi, romlebic meordebian 
da Sesabamisi qalaqebis wyvilebi.  

d) ra umoklesi manZilia  B-dan N qalaqamde, D qa-
l aqis gavliT?  

magaliTi  2.5. saqarTvelos erT -erTma bankma im 
pirebs, romlebic misi momsaxurebiT sargebloben da 
saSualod yovelTviurad ixdian aranakleb 100 laris 
komunalur gadasaxads, SesTavaza sesxis axali 
forma.  

qvemoT mocemulia sabanko sesxis (Tanxis) ganawi -
lebis cxrili larebSi:  

 

cxrili 2.5.  

yovelTviuri  saSualo 

komunaluri gadasaxadi  (bolo 6 

Tvis monacemebis mixedviT  

 

sesxi 12 Tvis vadiT  

100 1000 

150 1500 

200 2000 

250 2500 

300 3000 

350 3500 

400 4000 

 

monacemebi warmodgenilia bankis sareklamo b a-
raTis mixedviT. warmoadgineT monacemebi xazovani 
diagramis saxiT , amisaTvis  abscisaTa RerZze da a-
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fiqsireT komunaluri gadasaxadis Sesabamisi, ord i-
natTa RerZze ki sesxis Sesabamisi wertilebi. sa-
koordinato RerZebze moniSnuli wertilebi Seae r-
TeT. agebuli diagr amis mixedviT upasuxeT kiTxvebs:  

a) ra Tanxis aReba SeiZleba sesxad, Tu yovel T-
viuri saSualo komunaluri gadasaxadi Seadgens 225 
lars?  

b) aRmoaCineT kanonzomiereba monacemTa cxrilSi 
da gamosaxeT formuliT kavSiri saSualo komunalur 
gadasaxadsa da sesxis sidides Soris. ra Tanxis aR e-
ba SeiZleba sesxad, Tu saSualo komunaluri gad a-
saxadi Seadgens 315 lars.  

g) ra Tanxis aReba SeiZleba sesxad, Tu bolo 6 
Tvis g anmavlobaSi gadaxdilia komunaluri gadasa x-
adebi (larebSi):  

150; 160; 190; 140; 110; 90. 
Ăxarisxis kontrolis Svidi iaponuri instrume n-

tisñ erT-erTi ZiriTadi Semadgeneli nawilia sako n-
trolo furceli.  (ixileT wigni i.zedgeniZe, m. baia S-
vili. xarisxis marTva. stu.  Tbilisi 2008) . sako n-
trolo furceli monacemebis Sekrebis da maTi mow e-
srigebis instrumentia mopovebuli (Segrovili) i n-
formaciis Semdgomi gamoyenebis gasaadvileblad.  

sakontrolo furceli qaRaldis blankia, r o-
melzec winaswar amobeWdilia sakontrolo param e-
trebi, rom elTa Sesabamisad SesaZlebelia monacem e-
bis Setana simboloebis saSualebiT. sakontrolo 
furclebis Sedgenisas saWiroa yuradReba mieqces, 
rom naCvenebi iyos, vin, procesis romel etapze da ra 
drois ganmavlobaSi Seagrova monacemebi, agreTve i m-
as, rom furclis forma  iyos ubralo da damatebiTi 
ganmartebebis gareSe gasagebi.  

 

monacemTa sixSireebis daTvla  

 
magaliTi 2. 6. [ix. wigni  [11]. moviyvanoT sako n-

trolo furceli, romelic gamoiyeneba televizoris 
namtyunebi det alebis fiqsirebisaTvis (nax. 2.2 ). 
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atelieSi Secvlili detalebi  
yoveli Secvlili detali aRniSneT xaziT  
aRniSneT ase: | || ||| |||| |||| (1, 2, 3, 4, 5) 
dro: 1 -6 aprili 2008 w.  
xelosani: kaxiani a.b.  
 

si
xS

ir
e

 

modeli 1013  
 

 

integraluri sqemebi  

kondensatorebi  

winaRobebi  

transformatorebi  

gadamrTvelebi  

milakebi  

 

 

|||  

|||| |||| |||| |||| |||| | 

| 

|| 

|||| ||| 

| 

sul  

 

3 

26 

1 

2 

8 

1 

41 

modeli 1017  
 

 

integraluri sqemebi  

kondensatorebi  

winaRobebi  

transformatorebi  

gadamrTvelebi  

milakebi  

 

 

| 

|||| |||| |||| |||| |||| 

|| 

||| 

 

| 

sul  

 

1 

24 

2 

3 

0 

1 

31 

modeli  1019 
 

 

integraluri sqemebi  

kondensatorebi  

winaRobebi  

transformatorebi  

gadamrTvelebi  

milakebi  

 

|||| 

|||| |||| |||| |||| |||| || 

| 

|||| 

||| 

| 

sul  

 

4 

27 

1 

4 

3 

1 

40 

 jami  112 
 

 

nax. 2.2. sakontrolo furceli  
 

 

¶ SeadgineT mtyunebaTa sixSireebis a da sixSireTa 
procentuli  ganawilebis cxrili  
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amoxsna 
sakontrolo furclis saSualebiT Segrovebuli 

monacemebis safuZvelze Sedgeba jamuri mtyunebebis 
sixSireTa cxrili 2.6 

                                                cxrili 2. 6. 

yvela modelis mixe d-
viT  

Mtyunebebis raod e-
noba 

sixSire 
in  

procentuli Sema d-
genloba  

100in
n

å õ
æ ö
ç ÷

 

integraluri sqemebi  
kondensatorebi  
winaRobebi  
transformatorebi  
gadamrTvelebi  
milakebi  

8 
77 
4 
9 
11 
3 

7,1 
68,8 
3,6 
8,0 
9,9 
2,6 

j ami 112 100 
 

 

telvizoris namtyunebi detalebis jamuri raodenoba  

 

sixSireTa (an fardobiT sixSireTa)  ganawilebis 
cxrili warmoadgens cxrils, romelSic warmo -
dgenilia dalagebuli monacemebis variantebis SesaZ-

lo ix  mniSvnelobebi da yoveli ix  mniSvnelobis 

Sesabamisi sixSire (an fardobiTi sixSire ni/n=Ni, 

1

k

i

i

n n
=

=ä ) i=1,2,...,n. TiToeuli monacemis fardobiTi 

sixSiris 100 -ze gamravlebiT miviRebT monacemTa 
procentul ganawilebas.  

 
foTlebiani Reroebis diagramis ageba  

 
magaliTi 2. 7. navTobmompovebeli kompaniis mier 

mopovebuli navTobis raodenoba dReebis mixedviT 
(barelebSi, 1  bareli=159 litrs), warmodgenilia 
qvemoT mocemul cxrilSi.  SevadginoT a) foTlebiani 
Reroebis diagrama, sixSireTa, fardobiT sixSireTa 
da procentuli ganawilebis cxrili. winaswar 
daalageT monacemebi variaciul mwkrivad da ipoveT 
gabnevis diapazoni, moda da mediana.  
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                                           cxrili 2.7. 

dakvirvebis 
nomeri 

(dReebi)  
1 2 3 4 5 6 7 8 9 10 11 12 13 14 

mopovebuli 
navTobis 

raodenoba  208 182 208 207 203 201 191 194 183 181 207 205 207 221 

 

amoxsna. TvalsaCinoebis mizniT xSirad stati s-
tikur monacemebs warmoadgenen foTlebiani Reroebis 
diagram i s saxiT  Semdegi wesiT: yoveli ricxvi  Tu 
monacemi davyoT or nawilad. ricxvis pirveli ori 
cifri CavweroT vertikaluri xazis marcxniv, xolo 
bolo cifri ki mivuweroT Sesabamisad horizont a-
lurad am xazis marjvena mxridan. amasTan davicvaT 
zrdadobis tendencia zemo dan qvemoT da marcxnidan 
marjvniv   

cxrili 2.8.  

                         

(,(+*foTlebi

i

b

e
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r

e
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1

13577788

14

123
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î
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î
î
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araklebadi mimdevrobiT  dalagebuli monacemebi, 
anu variaciuli mwkrivia:  181, 182, 183, 191, 194, 201, 203, 
205, 207, 207, 207, 208, 208, 221. gabnevis diapazonia 
R=221-181=40 (bareli)  _ igi aris udides da umcires 
monacemTa sxvaoba  

moda Mo=207b (bareli)  _ igi aris udidesi sixSi -
ris mqone monacemi.  

mediana Me= ( )7 8
1

2 2

1 1 203 205
204

2 2 2
n nx x x x

+

å õ +
+ = + = =æ ö

ç ÷
b 
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sixSireTa (fardobiT sixSireTa) ganawilebis 
cxrils aqvs saxe:  

          

                                                     cxrili 2.9  

variantis ɷ i 
 

mopovebuli 
navTobis 

raodenoba
ix  

 (varianta ) 

Sesabamisi si x-
Sire ni 

 

Sesabamisi 
fardobiTi 
sixSire ni/n 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

181 

182 

183 

191 

194 

201 

203 

205 

207 

208 

221 

1 

1 

1 

1 

1 

1 

1 

1 

3 

2 

1 

- 

1/14 

1/14 

1/14 

1/14 

1/14 

1/14 

1/14 

3/14 

2/14 

1/14 
j ami 

× 

 14 1 

 

n=14 _ monacemebis moculobaa.  
K=11 _ variantebis (zrdadobiT dalagebuli m o-

nacemebis) raodenobaa.  

1

14
K

i

i

n n
=

= =ä . variantebis Sesabamis sixSireTa jami 

monacemTa raodenobis tolia.  

1

1
K

i

i

n

n=

=ä . variantebis Sesabamis fardobiT sixSi re -

Ta jami erTis tolia.  
 
magaliTi 2. 8. universitetis erT -erTi jgufis 10 

students Cautares ormniSvnelo biani gamokiTxva 
(igulisxmeba, rom gamokiTxvis yovel Sedegs aqvs 
erTi Tvisebrivi niSani ori doniT:  A - studenti 
sportsmenia, an misi uaryofa A - studenti araa 
sportsmeni. d akvirvebis Sedegebi mocemulia Semdegi 

cxrilis saxiT .  
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 cxrili 2.10.  

gamokiTxuli 
studentis  

rigiTi nomeri  
1 2 3 4 5 6 7 8 9 10 

done  
A sportsmeni a 

A araa 
sportsmeni  

Ƃ A A Ƃ A Ƃ A A Ƃ A 

 

davajgufoT es monacemebi maxasiaTebeli niSnis 
doneebis mixedviT da CavweroT sixSireTa ganawil e-
bis cxrilis saxiT. miviRebT:  

                                                       

                                                    cxrili 2.11.  

Dd one A  
(sportsmenia)  

Ƃ araa 
sportsmeni  

× jami  

sixSire  6 4 n=10 
fardobiTi sixSire  0,6 0,4 1 

Pprocentuli  60% 40% 100% 
 

davaleba : sixSireTa, fardobiT sixSireTa da 
procentuli ganawilebebi TvalsaCinoebisaTvis wa r-
movadginoT marTkuTxedebiani  svetovani diagramebis 
(paretos diagramis)  saxiT da wriuli diagramis sa x-
iT.  

 
amoxsna 
paretos diagramis ageba . 
I etapi. davalagoT monacemebi sixSireebis (fa r-

dobiTi sixSireebis) mixedviT zrdadi an klebadi 
TanmimdevrobiT (ix. cxrili 1.7).  

II etapi. sakoordinato sibrtyeze aviRoT ho r i-
zontaluri da vertikaluri RerZebi. horizontalur 
RerZze movniSnoT asagebi marTkuTxedebis mcire 
gverdebi donis moniSvniT. xolo vertikalur RerZze 
movniSnoT Sesabamisi sixSiris an fardobiTi sixS i-
ris sidide. Sesabamisad proporciebi unda SeirCes da 
moniSnul fuZ eebze avagoT sixSiris (fardobiTi si x-
Siris) saTanado simaRlis marTkuTxedebi.  
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marTkuTxedebi unda iyos toli siganis. mar T-
kuTxovan diagramas svetovan diagramasac uwodeben.                                   

 

 

 

 

 

 

   

paretos diagrama (doneTa sixSireebis ganawileba).   nax. 2.3. 

 

wriuli diagramis ageba  

wriuli diagramis asagebad jer vpoulobT 
doneTa Sesabamis procentul ganawilebas da wres 
davyofT procentebis proporciul seqtorebad. jer  
unda vipovoT Sesabamisi centraluri kuTxeebi. amisa -
Tvis 360 0 gavamravloT Sesabamis procentze da gav -
yoT 100 -ze.   

 cxrili  2.12. 

done  A Ƃ jami  

Pprocentuli  
wili  

60% 40% 100% 

0
0360 60

216
100

Ö
= , 

0
0360 40

144
100

Ö
=  

wriul digramas eqneba saxe:  

 
 

 

 

 
 

 

 

 

sportsmeni 60%

arasportsmeni
40%

nax. 2.4. sportsmeni 60% (done A),  

        arasportsmeni 40% (done Ƃ).  

 

 

 
s 

i 
x

 S
 i 

r
 e

 

0

1

2

3

4

5

6

done  A      done  Ƃ 
x 

y 
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moculobiTi svetovani diagrama  nax. 2 .6. 

 

 
 

 

zogjer wriul diagramebs moculobiT saxes aZleven : 

 

 

 

 

 
 

 

 

magaliTi 2. 9. nax.2.6.-iT mocemulia saferavis j i-
Sis sufris wiTel RvinoSi sxvadasxva nivTierebebis 
koncentraciis doneebi moculobiTi svetovani di a-
gramis saxiT. I dasaSvebi da II nimuSidan aRebuli. 
TiToeuli nivTierebisTvis iangariSeT sxvaobebi. 
ipoveT modaluri gadaxra.  

 

 

 

 

 

 

xazovani diagramis ageba  

 

magaliTi 2. 10. avadmyofs temperatura gauzomes 20 
saaTze, Termometrma 40,50 aCvena, eqimma avadmyofs 
dauniSna wamlebi da meddas daavala temperaturis 
yovel 2 saaTSi erTxel gazomva - dilis 6 saaTidan 
24 saaTamde CaTvliT. gazomvebiT miRebuli mona -
cemebis Sesabamisi xazovani  diagrama ase gamoiyureba:  

 

 

0

20

40

60

80

100

120

140

160

180

1 2 3 4

katexinebi da flavonoli . 

1. (+) katexini; 2.  (-) epikatexin i;  

3. kvercetini; glukozidi;  

4. kvercetini  

 

sportsmeni 60%

arasportsmeni
40%

nax. 2.5 sportsmeni 60 % (done A), 

        arasportsmeni 40% (done Ƃ) 
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nax. 2.7. 

 

 

 

 

 

 

 

 

 

 

 

 
a) rodis hqonda avadmyofs yvelaze maRali tempe -

ratura? ramdeni?  
b) ramdeni saaTis Semdeg daiwyo gamojan mrTele -

bis procesi?  
g) ramdenjer gauzomes temperatura avadmyofs?  
d) diagramaze warmodgenili monacemebi (tempera -

turebi) daalageT temperaturis klebadobis mixedviT 
da ipoveT: mediana, diapazoni da moda. ramdeni moda 
aqvs? 

 
magaliTi 2.1 1. qvemoT mocemulia dausrulebeli 

cxrili da meseruli diagrama, rom lebic asaxaven 
erTidaigive akademiuri jgufis studentTa raodeno -
bebs semestrSi gacdenili dReebis mixedviT:  

               
                                  cxrili 2.1 3. 

 
Ggacdenili 

dReebi  
EerTeulebi  

studentTa raod e-
noba (sixSire)  

0 || 2 

1 | 6 

2 |||  

3   

4   

5   

6  0 

7 |  

sul    

te
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p
e
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20 22 24 6 8 10 12 14 16 18 20 22 24 6 8 10

temperaturis gazomvis dro (sT -Si)   
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˲˦̄. 2.8. 

daasruleT TiToeuli maTgani da upasuxeT ki -
Txvebs : 

Tu gacdenebis raodenobebis mixedviT studen -
tebs davanawilebT jgufebad, maSin  

a) studentTa ramden  jgufs aqvs toli raode -
nobis gacdenebi?  

b) gacdenili dReebis mixedviT studentTa rome -
li jgufia mravalricxovani?  

g) studentTa romeli jgufis xvedriTi wilia 
meti saerTo gacdenebSi?  

d) ra saSualebiT SeiZleba yofiliyo mopoveb u-
li zemoT moyvanili monacemebi?  

 

 

§4. monacemTa ricxviTi maxasiaTeblebi . 

SerCevis ricxviTi maxasiaTeblebi  

 

monacemebis TvalsaCino vizualuri warmodgenis 
garda monacemebis analizisaTvis Zalian mniSvne -
lovania misi sxvadasxva ricxviTi maxasiaTeblebis 
povna. rogoricaa: a) monacemTa centraluri tenden -
ciis sazomebi: moda (Mode), mediana (Median), saSualo  
(Mean), b) monacemTa gafantulobis sazomebi  (Measures 

of dispersion), gabnevis diapazoni  (Range), saSualo 
gadaxra  (Mean deviation), dispersia  (Variance), 
Tvise brivi variaciis indeqsi  (IQV ), standartuli 
gadaxra  (Standard deviation). 

0

0,5

1

1,5

2

2,5

3

3,5

1 2 3 4 5 6 7
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zogierTi maTgani kerZod gabnevis diapazoni, 
moda, mediana ricxviTi monacemebisaTvis wina 
paragrafebSi ganvixileT.  

a) centraluri tendenciis sazomebi  
moda (Mo) warmoadgens Sesaswavli cvladis im 

mniSvnelobas, anu im m onacems, romelsac yvelaze 
xSirad irCeven respondentebi, anu romelsac aqvs 
yvelaze didi sixSire. moda SeiZleba vipovoT 
nebismieri gazomvis donis mqone cvladisaTvis.  

imisaTvis, rom vipovoT moda, unda avagoT 
sixSireTa ganawileba da masze dayrdnobiT 
ganvsazRvr oT is monacemi an kategoriebi, romelTac 
aqvT udidesi sixSire. sazogadod TiToeul cvlads 
SeiZleba hqon des erTi moda, roca mxolod erT 
kategorias aqvs yvelaze didi sixSire; ori an meti 
moda, roca or an ra modenime kategorias aqvs 
erTnairi danarCen kategoriebze meti  sixSire; 
cvlads SeiZleba moda ar gaaCndes, roca yvela 
kategorias aqvs erTnairi sixSire.  

mediana (Me) warmoadgens im monacems, romelze 
meti da naklebi monacemebis raodenoba erTnairia. 
mediana aris cvladis Sesabamisi monacemebis 50 -pro -
centili. mediana SeiZleba ganisazRvros ricxviTi 
monacemebisaTvis. 

monacemebis medianis mosaZebnad Sesabamisi 
monacemebi jer unda davalagoT araklebadi 
mimdevrobiT,  anu unda avagoT monacemTa variaciuli 
mwkrivi. Semdeg, Tu cvladis Sesabamisi monacemebis 
raodeno ba kentia, maSin mediana ( n+1)/2 nomris mqone 
monacemis toli iqneba, sadac n aris monacemebis 
raodenoba. Tu ki  ricxviTi  cvladis Sesabamisi 
monacemebis raodenoba luwia, maSin unda ganvixiloT 

n/2 da 1
2

n
+  nomris mqone monacemebi, romelTa 

ariTmetikul i  saSualos tolia mediana.   
ariTmetikuli saSualo X  warmoadgens 

centraluri tendenciis erT -erT yvelaze 
mniSvnelovan sazoms, romelic gamoiTvleba ricxviTi 
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cvladebisaTvis da udris monacemTa jamis maT 
raodenobasTan fardebas, e.i.  

1 2 3 1...

n

i

n i

x
x x x x

X
n n

=+ + + +
= =

ä
, sadac n monacemTa 

moculobaa.  
SevniSnoT, rom Tu ganvixilavT Sesabamisad 

monacemebisa da maTi ariTmetikuli saSualos 
sxvaobebs, maSin maTi jami toli iqneba nulis, e.i. 
saSualodan gadaxrebis jami nulis tolia.  

im SemTxvevaSi, roca cvladis Sesabamisi 
monacemebi dajgufebulia da mocemulia TiToeuli 
kategoriis sixSire, maSin saSualo SeiZleba 
gamovTvaloT Semdegi formulis gamoyenebiT.  

1 1 2 2 3 3 1...

k

i i

k k i

x n
x n x n x n x n

X
n n

=+ + + +
= =

ä
 

sadac ni warmoadgens i-uri xi mniSvnelobis si x-
Sires, xolo  

1 2, ,..., kx x x  ki cvladis gansxvavebuli mniS v-
nelobebia (monacemebia).  

SevniSnoT, rom mediana da moda warmoadgenen 
centraluri tendenciis iseT sazomebs, romlebzec 
ar axdenen gavlenas gansakuTrebuli anu Zalian d i-
di an Zalian mcire mon acemebi, maSin roca ariTmet i-
kul saSualoze did gavlenas axdenen am tipis mon a-
cemebi. 

amave dros unda aRvniSnoT, rom Tu ganvixilavT 
sxvadasxva SerCevebs, ariTmetikuli saSualo aris 
centraluri tendenciis erT -erTi yvelaze mdgradi 
sazomi, rac imas niSnavs, rom  populaciis saSual o-
dan SerCevebis saSualos absoluturi gadaxrebis 
saSualo sazogadod ufro mcirea, vidre medianisa 
da modasaTvis.  

ganawilebas ewodeba unimodaluri,  Tu mas aqvs 
erTaderTi moda.  

ganawilebas ewodeba simetriuli, Tu ariTme -
tikul saSualoze meti da ma sze naklebi mniSvne lo -
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bebis raodenobebi tolia, e.i. roca saSualo udris 
medianas. 

Tu cvladis mniSvnelobebis ganawileba aris 
idealurad zaris formis, e.i. aris simetriuli, 
unimodaluri, ar aris zemoT Zalian gawelili da ar 
aqvs didi boloebi, maSin mas ewodeba normaluri 
ganawileba.  

ganawilebas ewodeba asimetriuli, Tu saSualo 
ar emTxveva medianas.  

ganawilebas ewodeba dadebiTad asimetriuli, Tu 
saSualo medianaze metia.  

ganawilebas ewodeba uaryofiTad asimetriuli, 
Tu saSualo medianaze naklebia.  

x1, x2,...,xn SerCevis centraluri tendenciis 
maxasiaTeblebi analogiurad ganisazRvreba.  

b) monacemTa da SerCevis gafantulobis sazomebi  
gafantulobis sazomebi axasiaTeben centris erT -

erTi sazomis mimarT monacemebis ganlagebis simWid -
roves.  

gavixsenoT:  gabnevis diapazoni  (R) warmoadgens 
monacemTa gafantul obis sazoms, romelic udides da 
umcires monacemebs Soris sxvaobis tolia.  

monacemTa saSualo gadaxra  (MD) udris 
saSualodan gadaxrebis absoluturi mniSvnelobebis 
saSualos, e.i.  

1 2
1

...

n

i
n

i

x Xx X x X x X
MD

n n

=

-- + - + + -
= =

ä
 

sadac x1, x2,...,xn monacemebia. 
d ispersia  warmoadgens saSualos mimarT monac e-

mebis gafantulobis sazoms, romelic monacemebidan 
saSualomde manZilebis kvadratebis saSualos tolia 
da aRiniSneba S

2-iT.  

2 2

2 2 2
2 21 2 1 1

( )
( ) ( ) .. ( )

( )
1 1 1 1

n n

i i

n i i

x X x
x X x X x X n

S X
n n n n

= =

-
- + - + + -

= = = -
- - - -

ä ä

 

sadac n - monacemebis raodenobaa, X - saSualoa.  
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standartuli gadaxra ( Standard deviation) 
warmoadgens kvadratul fesvs dispersiidan, e.i.  

 

2 2

2 21 1

( )

( )
1 1 1

n n

i i

i i

x X x
n

S s X
n n n

= =

-

= = = -
- - -

ä ä
 

im SemTxvevaSi, roca Sesaswavli cvladisaTvis 
mocemulia sixSireTa ganawileba anu monacemebi da j-
gufebulia  kategoriebis mixedviT, maSin standart u-
li gadaxris gamosaTvlelad SeiZleba gamoviyenoT 
modificirebuli formula  

2

2 21 ( )
1 1

n

i i

i

x n
n

S S X
n n

== = -
- -

ä
 

sadac 1, 2,..., kx x x - gansxvavebuli monacemebia,  xolo 

n1, n2, ... nk warmoadgenen am monacemebis sixSireebs.  
cvladisaTvis, romlis Sesabamisi monacemebis g a-

nawileba aris normaluri, e.i. aris simetriuli da 
aqvs zarisebri forma, saSualodan simetriul inte r-
valSi moxvedrili monacemebis raodenobis dasadg e-
nad SeiZleba gamoviyenoT Semdegi wesi:  

monakveTi [ X -S, X +S] Seicavs monacemTa daaxlo -
ebiT 68%;  

monakveTi [ X -2S, X +2S] Seicavs monacemTa 
daaxlo ebiT 95%;  

monakveTi [ X -3S, X +3S] Seicavs monacemTa daaxlo -
ebiT 99,7%,  

sadac X  aris saSualo, xolo S ki standartuli 
gadaxra.  

 
§5. monacemTa rangi. monacemTa dagrovili 

sixSireebi. Kkumulata  

 
§§5, 6, 7, 8-is  masala ZiriTadad aRebulia wigni -

dan: T. beitriSvili, g. berikelaSvili, t. buaZe, d. 
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kapanaZe, maTematika, XI klasi, moswavlis wigni, gamom -
cemloba Ăazriñ, Tbilisi, 2007 [7]. 

statistikuri monacemebis damuSavebisas iyeneben 
gar kveul maxasiaTebels, romels ac rangi ewodeba.  

 
magaliTi 2.1 2. 10 monawilisagan Sedgenilma 

student vaJTa gundma srolaSi moipova qulebi: 98, 
95, 97, 100, 94, 91, 99, 96, 93, 92. 

Tu am monacemebs araklebadi mimdevrobiT dava -
la gebT, gveqneba: 91, 92, 93, 94, 95, 96, 97, 98, 99, 100. 

TiT oeulma monawilem gansxvavebuli qula daag -
rova. Mmonacemebi ar meordebian. yvelaze nakleb m o-
nacems aniWeben 1-is tol rangs da a.S. 100 -is rangia 
10. 

magaliTi 2.1 3. 10 monawilisagan Sedgenilma st u-
dent gogonaTa gundma srolaSi moipova qulebi: 98, 
83, 99, 80, 99, 96, 100, 97, 99, 96. 

davalagoT es monacemebi araklebadi mimdevrobis 
saxiT: 80, 83, 96, 97, 98, 99, 99, 99, 100.  

wina magaliTis analogiurad, 80 da 83 -is rangebi 
Sesabamisad aris 1 da 2. magram ra rangi mivaniWoT 
Tanatol 96 qulebs?  

bunebrivia CavTvaloT, rom ganmeorebuli monac e-
mebis rangi dalagebul mimdevrobaSi maTi rigiTi 
nomrebis ariTmetikul saSualos e.i. 96-is rangi 
(3+4):2=3,5-is tolia da a.S.  99 Łis rangi ki (7+8+9):3=8 -
is tolia.  

magaliTi 2.1 4. SeamowmeT Semdegi cxrilis 
siswore:  

                                          cxrili 2.14.  

monacemebi 98 83 99 80 99 96 100 97 99 96 

rangi  6 2 8 1 8 3,5 10 5 8 3,5 

 

rangi  ewodeba araklebadi mimdevrobiT 
dalagebul monacemTa rigiT nomers, Tu monacemebi 
ar meordeba, gameorebadi monacemebis SemTxvevaSi ki 
am mimdevrobaSi maTi rigiTi nomrebis ariTmetikul 
saSualos.  
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vTqvaT, x  nebismieri namdvili ricxvia, xÍR. n - 
monacemTa raodenobaa. dagrovili sixSire ) ()nN x  

ewodeba zrdadobiT dalagebul monacemTa im 
mniSvnelobebis sixSireebis jams, roml ebic mocemul  
x ricxvze  naklebni arian (an ar aRematebian).  

( )nN x

n
 fardobas dagrovili fardobiTi sixSire  

ewodeba. 
vizualuri TvalsaCinoebisaTvis ageben dagro -

vil sixSireTa, an dagrovil fardobiT sixSireTa 
grafikebs.  

 
kumulatas ageba  

magaliTi 2.1 5. mocemulia saavadmyofos karde -
olo giuri ganyofilebis erT -erTi pacientis arteri -
uli wnevis 20 -jer gazomvis monacemebi: 

cxrili 2.1 5. 

 
davalagoT monacemebi araklebadi mimdevrobis 

saxiT:  
140, 150, 150, 155, 155, 160, 160, 160, 165, 165, 165, 165, 

170, 170, 170, 175, 175, 175, 178, 180. 
saidanac miviRebT zrdadi mimdevrobiT dalage -

bul monacemebs Sesabamisi sixSireebiT:  
xi: 140, 150, 155, 160, 165, 170, 175, 178, 180. 

ni:  1    2   2   3    4   3   3   1   1  
1

20
n

i

i

n n
=

= =ä  

gazomvis 
 ̄

1 2 3 4 5 6 7 8 9 10 

wnevis  
ganazomi 

mniSvneloba  
170 140 150 180 178 160 155 150 170 160 

gazomvis 
 ̄

 

11 

 

12 

 

13 

 

14 

 

15 

 

16 

 

17 

 

18 

 

19 

 

20 

wnevis  
ganazomi 

mniSvneloba  
155 165 175 160 175 165 175 170 165 165 
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SevadginoT monacemTa sixSireTa da fardobiT 
sixSireTa ganawilebis Semdegi cxrili  

     cxrili 2.1 6. 

Ddalagebuli  
monacemebi X i 

140 150 155 160 165 170 175 178 180 jami  

sixSire  ni 1 2 2 3 4 3 3 1 1 n=20 
fardobiTi 

sixSire  ni/n 
0,05 0,1 0,1 0,15 0,2 0,15 0,15 0,05 0,05 1 

Ddagrovili  
sixSire  Nn(x) 0 1 3 5 8 12 15 18 19 20 

dagrovili 
fardobiTi 

sixSire  Nn(x)\ n 
0 0.05 0.15 0.25 0.40 0.60 0.75 0.90 0.95 1 

 

am cxrilis   meoTxe striqoni Semdegi wesiTaa m i-
Rebuli:  

umciresi X1=140 monacemamde dagrovili sixSirea 
0; X1=140-saTvis dagrovili sixSirea 0+1=1: fardobiTi 
sixSirea 1/20=0,05; X2=150 -saTvis dagrovili sixSirea 
0+1=2, dagrovili fardobiTi sixSirea 2/20=0,05. 

cxrilis mexuTe striqoni miiRebazeda striqonis 
ricxvebis gayofiT n=20-ze. 

monacemTa sixSireebi SegviZlia dagveTvala foT -
le biani Reroebis diagramiT:  

 

 

 

 

 

 

 

 

avagoT monacemTa dagrovili fardobiTi sixSi -
reebis Sesabamisi diagrama (kumulata) Semdegi wesiT:  

¶ sibrtyeze aRebuli koordinatTa sistemis absci -
saTa RerZze movniSnoT variaciul mwkrivad, 
zrda di mimdevrobiT dalagebuli monacemebis Se -
sabamisi wertilebi. RerZi daiyofa inter vale bad. 

¶ ordinatTa RerZze movniSnoT miRebuli dayofis 
intervalebis marjvena sazRvriTi monace mebisa-
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Tvis dagrovili fardobiTi sixSireebis Sesaba -
misi wertilebi garkveuli masStabiT (garda k idu -
ra marjvena usasrulo intervalisa).  

¶ dayofis intervals misi marjvena sazRv r iTi 
monacemi ar mivakuTvnoT da abscisaTa RerZis pa -
ra lalurad TiToeuli intervalisaTvis avagoT 
monakveTi, romlis wertilTa ordinatebi inter -
valze dagrovili fardobiTi sixSireebis  tolia.  

¶ miiReba kibiseburi safexurebiani grafiki, romel -
sac kumulatas  uwodeben. igi asaxavs informacias 
dagrovil fardobiT sixSireTa ganawilebis Se sa-
xeb. 

¶ Tu monacemTa raodenoba da dayofis inter va-
lebis raodenoba didia, maSin kumulata garkve -
ulwilad  mrud is miaxloebas warmoadgens.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

nax.2.9. 
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kiTxvebi ganmeorebisaTvis  
1. monacemis rangi warmoadgens:  
a) Sua monacemis nomers  
b) monacemebis poziciis maxasiaTebels  
g) didi sixSiris mqone monacemis nomers.  
2. ra aris monacemis sixSire da fardobiTi si -

xSire?  
3. TvalsaCinod rogor SeiZleba warmovadginoT 

monacemTa sixSireebi da fardobiTi sixSireebis gana -
wileba?  

4. ras warmoadgens monacemTa dagrovili sixSi -
reebi?  

5. rogor SeiZleba warmovadginoT monacemTa 
dagro vili sixSireebis ganawileba?  

6. kumulatas asagebad monacemebi zradobis mi -
xed viT unda dalagdes Tu klebadobis mixedviT?  

 
magaliTi 2.1 6. mocemuli cxrili 2.1 7. gviCvenebs 10 

komerciuli bankis aqtivebisa da wliuri mogebis mo -
nacemebs. cxrilSi TiToeul banks aqvs koduri sa -
xelwodeba, nomrebiT 1, 2, 3,... 10.  

cxrili 2.17.  

Bbankis ɷ 1 2 3 4 5 6 7 8 9 10 
aqti vebiM(mln .lari ) 10 15 20 25 30 30 50 60 70 80 
wliuri mogeba  

(mln . lari ) 0,5 0,5 0,7 0,6 0,7 1,3 1,0 1,3 1,5 2,0 

gamoTvaleT : 
a) aqtivebis Sesabamisi ra ngebi.  
b) wliur mogebaTa Sesabamisi rangebi.  
g) fardobiTi wliuri mogeba  anu wliuri mogeba  

gayofili \aqtivebis sidideze  da miRebuli monacemTa 
rangebi. rangebis mixedviT SeadareT bankebis efeqt u-
roba.  

magaliTi 2.1 7. magaliTi 2.1 5-is monacemebisaTvis 
gamoTvaleT rangebi.  

magaliTi 2.1 8. Tveebis mixedviT, TbilisSi ucxo -
eTidan Semosul turistTa raodenobebi mocemulia 
Semdegi cxriliT (1:1000):  
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cxrili 2.18.  

Tve I II  III  IV  V  VI  VII  VIII  IX  X  XI  XII  

turistTa 

raodenoba  
1 0,5 1,5 2 3 3 2 0,5 2 2,5 2 0,5 

 

a) SeadgineT dagrovil sixSireTa ganawilebis 
cxrili.  

b) dagrovil fardobiT sixSireTa cxrili.  
g) aageT kumulata.  
d) ipoveT monacemTa rangebi.  
davaleba ganmeorebisaTvis  
magaliTi 2.1 9. firmis menejeri ikvlevs 

portatuli kompiuteris batareebis eqsploataciis 
xangrZlivobas. qvemoT mocemulia mis mier 
alalbedze SerCeul ĂAñ tipis 40 batareaze dak -
virvebis monacemebi (wT -Si):  

 
130 146 126 145 152 132 130 164 155 133 

129 145 137 139 127 140 131 126 145 148 

126 126 132 125 126 135 131 129 136 129 

136 147 156 146 130 146 132 132 142 132 

a) aageT foTlebiani Reroebis diagrama, romlis 
Reroebad pirveli ori cifria gamouyenebeli, danar -
Cenebi foTlebad.  

b) daalageT foTlebad gamoyenebuli cifrebi 
ara klebad mimdevrobad da dawereT monacemebis 
fardobiT sixSireTa ganawilebis cxrili.  

g) aageT kumulata.  
d) gamoTvaleT monacemTa rangebi.  
e) ipoveT centraluri tendenciis sazomebi.  
v) ipoveT gafantulobis sazomebi.  
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$ 6. raodenobriv monacemTa dajgufeba 

intervalebad  

 

im SemTxvevSi, rodesac X cvladis dakvirvebiT 
miRebuli monacemTa raodenoba didia, an cvladi 
uwyvetia, Semdgomi analizis mizniT mimarTaven 
monacemTa dajgufebas qveintervalebad miTiTebuli 
wesiT:  

1.  monacemebs alageben zrdadobis mixedviT;  
2.  minimalur da maqsimalur monacems Soris 

inter vals yofen toli an aratoli sigrZis ramo -
denime qveintervalad; jer ganvixilavT toli sig -
rZis intervalebad dayofas.  

3.  gamoyofen calkeul qveintervalSi moTav -
sebul monacemTa jgufebs;  

4.  daiTvlian TiToeuli jgufis monacemebis 
si xSireebsa da fardobiT sixSireebs da adgenen 
monacemebis sixSireTa da fardobiT sixSireTa int er -
valuri ganawilebis cxrils - sixSireTa intervalur 
ganawilebebs.  

5.  qveintervalebis kidura monacemebisaTvis ga -
moTvlian dagrovil sixSireebs, dagrovil far dobiT 
sixSireebs; marjvena kidura monacemebis mixedviT 
adgenen monacemTa dagrovili sixSireebisa da 
dagrovili fardobiTi sixSireebis intervaluri 
ganawilebebis cxrils - dagrovil sixSireTa inter -
valur ganawilebebs.  

6.  sixSireTa (fardobiT sixSireTa) da dag -
rovil sixSireTa (dagrovil fardobiT six SireTa) 
ganawilebebs TvalsaCinod warmoadgenen sxva dasxva 
gr afikuli formiT.  

aRniSnuli meTodi aadvilebs informaciis aRqma -
sa da analizs.  

monacemis intervalebad (anu klasebad) daj -
gufebisas, aseve histogramebis agebisas arsebiTi 
mniSvneloba aqvs intervalTa raodenobis sworad 
SerCevas. intervalebis raodenoba ar unda iyos 1) Za -
li an didi da 2) arc Zalian mcire. pirvel 
SemTxvevaSi intervalebis sigrZeebi xdebian mcire da 



 86 

monacemTa sixSireebi masSi ganicdian arakanonzomier 
cvalebadobas (fluqtacias), meore SemTxvevaSi inter -
valebis sigrZeeb i didia da sixSireTa gana wile bebi 
aRiwerebian Zalian uxeSad.  

praqtikiT dadgenilia , rom Tu monacemebis 

raodenoba nÍ(40-100), mizanSewonilia 7 -9 intervalis 

arCeva, roca nÍ(100-500), mizanSewonilia 8 -12 inter -

vali, xolo roca nÍ(500-1000) Ł 10-16 intervali.  
vTqvaT X cvladia. masze dakvirvebis monacemebis 

mixedviT xmin  aris umciresi monacemi, xolo xmax - 
udidesi monacemi. n monacemTa raodenobaa, aRwerili 
meTodiT n-is mixedviT  vTqvaT saWiroa aviRoT k

intervali.  maSin intervalis sigrZe h gamoiTvleba 
formuliT  

max minx x
h

k

-
=  

monacemTa intervalebad dasajgufeblad da hi s-
togramebis asagebad aseve xSirad mimarTaven sxv a-
dasxva meTodebs. erT -erTia ster -jersis formulis  
gamoyeneba. statistikuri monacemebis dajgufebisas 
jgufebis optimaluri k  raodenobis gansazRvris  
sterjesis formulas  aqvs saxe:  

1 3,2log ,k n= +  
sadac n  monacemTa moculobaa.   
amJamad SemogTavazebT monacemebis intuiciur 

dayofas klasebad.  
 
magaliTi 2. 20. wina paragrafis magaliTiT 2.1 5-is 

mixedviT pacientis arteriuli wnevis gazomviT miR e-
buli monacemebis cvlilebis are davyoT 5 toli 
sigrZis qveintervalad. SevadginoT sixSireTa, dag -
rovil sixSireTa da dagrovil fardobiT six SireTa 
intervaluri ganawilebebi da avagoT diagramebi.  

1. sawyisi monacemebi a: 
170, 140, 150, 180, 178, 160, 155, 150, 170, 160, 155, 165, 

175, 160, 175, 165, 175, 170, 165, 165 
davalagoT araklebadi mimdevrobiT:  
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140, 150, 150, 155, 155, 160, 160, 160, 165, 165, 165, 165, 
170, 170, 170, 175, 175, 175, 178, 180. 

2. monacemTa cvlilebis diapazoni xmax-xmin= 
=180-140=40-is tolia. radgan dayofis intervalebis 
raodenoba  k=5-ia, amitom TiToeuli qveintervalis 
sigrZe h=40/5=8. dayofa moxdeba Semdegi sqemiT: 

 

_¶______ _¶______¶_______¶_______¶_______¶_ 

140      148       156       164      172      180  

3. intervalebSi gamovyofT monacemTa jgufebs  

 

140, 150, 150, 155, 155, 160, 160, 160, 165, 165, 165, 165, 170, 170, 170, 175, 175, 175, 178, 180 

        

umcrosi kidura monacemi 140 mivakuTvnoT pirvel 
qveintervals.  
4. qveintervalebis mixedviT sixSireTa gamoT vlis 

Sedegebi mocemulia Semdegi cxriliT:  
5.  

̀̄˶ˮ˰ˮ 2.19. 

intervalis 
nomeri  

i ntervali  sixSireTa 
daTvla  

sixSire  

1 

2 

3 

4 

5 

[140; 148] 

[148; 156] 

[156; 164] 

[164; 172] 

[172; 180] 

| 

|||| 

||| 

||||   || 

|||| 

1 

4 

3 

7 

5 
sul    n=20 

 

dajgufebul monacemTa fardobiTi sixSireebi  
Sesabamisad tolia:  

pirveli intervalisaTvis 1/20=0,05  
meore intervalisaTvis 4/20=0,2  
mesame intervalisaTvis 3/20=0,15 
meoTxe intervalisaTvis 7/20=0,35  
mexuTe intervalisaTvis 5/20=0,25  
sixSireTa intervaluri ganawilebaa : 
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     ̀ ̄˶ˮ˰ˮ 2.20 

intervalis 
nomeri  

i ntervali  
intervalSi monace-

mebis sixSireTa 
daTvla  

monacemTa 
fardobiTi 
sixSire  i n-
tervalebSi  

1 

2 

3 

4 

5 

[140; 148] 

[148; 156] 

[156; 164] 

[164; 172] 

[172; 180] 

1 

4 

3 

7 

5 

0,05 

0,2 

0,15 

0,35 

0,25 
jami   n=20 1 

 

5. qveintervalebis kidura monacemebisaTvis gamo -

T vlili dagrovili   )(
~

xNn  sixSireebi tolia ( n=20): 

x=140, Ñ 20

~
N (140)=0; x=148, Ñ 20

~
N (148)=0+1=1 

x=156, Ñ 20

~
N (156)=1+4=5; x=164, Ñ 20

~
N (164)=8 

x=172, Ñ 20

~
N (172)=15; x=180, Ñ 20

~
N (180)=20 

miRebuli Sedegebis mixedviT gamoTvlili d a-
grovili fardobiTi sixSireebi Sesabamisad tolia: 
0-is; 0,05 -is; 0,25 -is; 0,4 -is; 0,75 -is; 1 -is.  

dagrovil sixSireTa ganawileba a: 
̀̄˶ˮ˰ˮ 2.21 

intervalis  
nomeri  

intervali  
dagrovili 

sixSire  

dagrovili 
fardobiTi 

sixSire  

1 

2 

3 

4 

5 

[140; 148] 

[148; 156] 

[156; 164] 

[164; 172] 

[172; 180] 

1 

5 

8 

15 

20 

0,05 

0,25 

0,4 

0,75 

1 
 

magaliTi 2.21. Tu zemoT ganxilul magaliTSi 
monacemTa dajgufeba moxdeba 8 intervalad:  

a) risi toli iqneba qveintervalis sigrZe da da -
yo fis ra qveintervalebi miiReba?  

b) gamoiTvaleT qveintervalebSi monacemTa six Si -
re da fardobiTi sixSire, monacemTa dagrovili si x-
Si reebi da dagrovili fardobiTi sixSireebi.  

g) rogor SeamowmebT, rom dajgufebuli mona ce-
mebisaTvis sixSireebi da fardobiTi six Sireebi swo -
ra daa Cawerili?  
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§7. dajgufebuli monacemebis sixSireTa 

grafikuli warmodgena . Hhistograma. O o giva. 

Ppoligoni. M modaluri intervali  

 
a) histogram is  ageba. 

histograma  _ warmoadgens qveintervalebze aSe -
nebul marTkuTxedebs, romelTa simaRleebi Sesa -
bamisad miTiTebul qv eintervalis monacemTa sixSiris 
(fardobiTi sixSiris ) intervalis sigrZeze ganayofis 
tolia.  

sixSireTa histograma s arteriuli sistoluri 
wnevi saTvis  aqvs Semdegi saxe:  

 

 

 

 

 

 

 

 

                        
 
 
 

                      

qveintervalebi          nax. 2.10 
  

intervalis sigrZe n=8, simaRleebia: 0,125; 0,5; 
0,375; 0,875; 0,625. 

qveintervals, romlis monacemTa sixSire yvelaze 
metia, modaluri intervali  ewodeba. Cvens magaliTSi 
modaluri intervalia 164 -172. 

 

b) ogivas ageba  

o i˨va  sakoordinato sibrtyis im wertilebis Se -
maerTebeli texilia, romelTa abscisebi qve in -
tervalebis marcxena sazRvrebia, ordinatebi ki Ł Se-
sabamisi dagrovili sixSireebi (an fardobiTi six -
Sireebi).  

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

140     148     156     164     172     180
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nax. 2.11 

dagrovil sixSireTa ogiva  

 

0

5

10

15

20

25

140 148 156 164 172 180

dagrovili fardobiTi sixSireebisaTvis agebuli 
ogi va nax. 2.11 -i T   mocemuli mrudisagan mxolod 
masStabiT gansxvavdeba.  

Cvens magaliTSi dagrovili sixSireebis mixedvi T 
agebul ogivas aseTi saxe aqvs:  

 

g) sixSireTa (fardobiT sixSireTa) poligonis 

ageba 

poligoni sakoordinato si -
br tyis im wertilebis Sema -
erTebeli texilia, romelTa 
abscisebi qveintervalebis 
Sua wertilebia, ordin atebi 
ki Sesabamisi sixSireebi an 
fa r dobiTi sixSireebi. amas -
Tan, texilis boloebi Seer -
Tebulia abscisaTa RerZis im 
wertilebTan, romlebic pir -
veli da bolo qveintervalis 
Sua wertilebidan daSorebu -
lia qveinterv alis sigrZiT 
(Sesabamisad marcxniv da 
marjvniv).  
gavixsenoT , rom ( a,b) inte r -
valis Sua wertili gamo iT -
vleba formuliT : a+b/2. 

 

 

 

 

 

 

qveintervalebi  nax. 2.12 

 

sixSireTa poligoni arteriuli wnevisaTvis . intervalis sigrZe 
h=8, simaRleebia: 0,125; 0,5; 0,375; 0,875; 0,625. 

 

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

136 144 152 160 168 176 184

˺
˦
˶
˩
˳
˧
ˮ
˭
ˮ

 

˷
ˮ
̄
˾
ˮ
˶
˪
˪
˧
ˮ
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fardobiT sixSireTa histograma saSualebas iZ -
leva vizualurad Sefasdes statistikuri mona -
cemebis fardobiT sixSireTa Ăganawilebis kanoniñ. 

 

 

kiTxvebi ganmeorebisaTvis  

1. ra aris histograma? rogori monacemebisTvis 
aigeba histograma?  

2. ramdeni saxis histograma SeiZleba aigos er -
Ti da igive monacemebisaTvis?  

3. ras warmoadgens ogiva?  
4. ra aris poligoni? aRwereT poligonis age -

bis sqema. 
SevniSnoT,  rom garegnuli msgavsebis miuxedavad, 

svetovan diagramasa da histogramas Soris aris 
arsebiTi gansxvaveba. svetovani diagramis svetebs So -
ris SeiZleba iyos adgilebi, svetebis fuZeebis 
Sesabamis RerZze warwerebi ubralod aRniSnaven 
cvla dis kategoriebs, xolo maT mimdevrobas gansa -
kuTrebuli mniSvneloba ar aqvs. histogramis svetebs 
Soris ar aris adgilebi da fuZeebis Sesabamis 
RerZze moniSnulia uwyveti ricxviTi cvladis mniS -
vnelobebi, romlebic  mTlianad unda moicavdnen uw -
yveti cvladis SesaZlo cvlilebis mTel diapazons.  

 
magaliTi 2.2 2. ix. [11] cxrilSi 2. 22 mocemulia 60 

erTtipuri mon - struqturis dieleqtrikuli fenebis 
gamrRvevi Zabvis gazomvis Sedegebi, romlebic fiqsi -
rebulia sazom danadgarze maTi  Semosvlis Tanmim -
devrobiT.  

60 erTtipuri mon struqturis dieleqtrikuli 
fenebis gamrRvevi Zabva voltebSi   

cxrili 2.22  

153 

150 

161 

157 

162 

170 

158 

159 

155 

156 

167 

162 

161 

163 

157 

160 

170 

154 

168 

165 

161 

164 

154 

156 

165 

168 

163 

162 

157 

160 

161 

171 

167 

166 

160 

166 

164 

151 

172 

169 

159 

159 

168 

161 

158 

172 

155 

165 

173 

163 

162 

152 

162 

160 

163 

171 

166 

158 

171 

169 
 



 92 

daajgufeT monacemebi intervalebad. CawereT 
six Si reTa intervaluri ganawilebis cxrili da 
aageT sixSireTa ganawilebis histograma, ogiva, 
poligoni.  

 
aRmoaCine Secdomebi:  

a) 5
8

130170
=

-
=h   

b) 60 erTtipuri mon-struqturis dieleqtrikuli 
fenebis gamrRvevi Zabvis sixSireTa intervaluri 
ganawileba  

 

cxrili 2.2 3. 

intervalis  (kl a-
sis) #  

intervali  monacemebi sixSire , mi 
         Ó             < 

1       130         153 ||| 3 

2       153         156 |||| 5 

3       156         159 |||| ||| 8 

4       159         162 |||| |||| || 12 

5       162         165 |||| |||| | 11 

6       165         168 |||| ||| 8 

7       168         171 |||| || 7 

8       172         174 |||| | 6 

   ×mi=60 

 

g)  

 

nax. 2.13 gamrRvevi Zabvis histograma  

 

 

0

2

4

6
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magaliTi 2.2 3 . mocemulia 100 maRaziaSi televizorebis 
gayidvis monacemebi  

cxrili 2.2 4. 

gayiduli televizorebis raodenoba  maRaziebis raodenoba  

[100; 200] 

[200; 300] 

[300; 400] 

[400; 500] 

[500; 600] 

[600; 700] 

[700; 800] 

0 

5 

39 

31 

16 

6 

3 

 

am monacemebis mixedviT SeasruleT Semdegi s a-
varji Soebi:  

1 SeadgineT fardobiT sixSireTa ganawilebis 
cxri li.  

2. SeadgineT dagrovil sixSireTa ganawilebis 
cxri li.  

3. SeadgineT dagrovili fardobiT sixSireTa 
ganawi lebis cxrili.  

4. aageT sixSireTa da fardobiT sixSireTa 
histogramebi.  

5. aageT sixSireTa da fardobiT sixSireTa 
poligonebi.  

6. aageT dagrovil sixSireTa ogiva da dagrovil 
fardobiT sixSireTa ogiva.  

7. aageT dagrovili fardob iT sixSireTa grafiki 
(kumulata).  

 
§8. ricxviTi maxasiaTeblebi dajgufebuli 

monacemebisaTvis . 

sixSireTa ganawilebis tipobrivi formebi  

 
ricxviTi maxasiaTeblebis gansazRvra dajgu -

febuli monacemebisaTvis xelsayrelia im SemTxve -
vaSi, Tu monacemTa raodenoba didia, an monacemTa 
mopoveba SesaZlebelia mxolod dajgufebuli saxiT 
da amave dros gvakmayofilebs miRebuli miaxloebiTi 
pasuxis sizuste.  
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magaliTi 2.2 4. cxriliT mocemulia firmis ofi -
sis erT -erTi telefonidan erTi Tvis ganmavlobaSi 
yovel dRiurad ganxorcielebuli  saerTaSoriso sate -
lefono saubrebis dro (wuTebSi):  

6,2 11,2 10,4 6,8 5,5 6,1 
15,3 12,3 8,5 2,3 18,7 8,8 
10,2 8,0 11,4 13,5 9,6 19,5 
8,9 9,1 7,7 15,9 12,1 11,7 
11,8 3,6 16,6 7,2 4,8 14,5 
davajgufoT monacemebi toli sigrZis 

qveintervalebad (klasebad). umciresi monacemia 2,3; 
udidesia 19,5. 2,3 davamrgvaloT mTelamde 
naklebobiT, xolo 19,5 metobiT (monacemTa diapazoni 
gaizrdeba mTelamde sizustiT) (2,3)å2 (19,5)å20. davyoT 
miRebuli Sualedi (2;20 ) eqvs tol qveintervalad. 
intervalis sigrZe:  

3
6

18

6

220
==

-
=h monacemTa qveintervalebad (klase -

bad) dajgufebisa da Sesabamisi intervaluri sixSi -
re ebis daTvlis Sedegebia:  

     3        6        8        7        4         2  

            

_¶_______¶______¶_______¶_______¶_______¶_______¶_ 

2         5        8        11       14       18        20     nax. 2.14 

dayofis intervalebis sazRvrebia: 2 5 8 11 14 17 20 . 
intervalebSi Sesabamisi ni sixSireebi a: 3 6 8 7 4 2 . 
qveintervalebSi moxvedril monacemTa sixSireebi 
SeiZleba daiTvalos foTlebiani Reroebis msgavsi 
di agramiTac.  

avagoT sixSireTa ganawilebis histograma da po -
li goni.  

radgan dajgufeba moxda toli sigrZis qve -
intervalebad, amitom histogramis agebisas daj -
gufebis intervalebze agebuli marTkuTxedebis si -
maRleebad SegviZlia aviRoT Sesabamis interval Si 
moxvedril monacemTa jamuri  sixSir i s ganayofi 
intervalis sigrZeze , radgan vagebT sixSireTa 
ganawilebis histogramas da poligons  (an jamuri 
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fardobiTi sixSireebi s g anayofi intervalis sig -
rZeze , Tu vagebT  fardobiT  sixSireTa histogramas an 
poligons).   

agebuli marTkuTxedebis farTobebi Sesabamis 
intervalSi monacemTa sixSireebis (an fardobiTi 
sixSireebis) toli unda iyos.  

si xSi reTa ganawilebis histogramas aqvs Semdegi 
saxe: 

 

 

 

 

 

 

 

 

 

 

 

modaluria  is qveintervali (klasi), romlis Sesabamisi sixSire  

(fardobiTi sixSire) udidesia.  

sixSireTa histograma da poligonis simetriuli (zarisebri)  

 

 

davaleba : aageT sixSireT a ganawilebis poligoni 
da misi forma SeadareT agebuli histogramis for -
mas. 

modaluria is qveintervali (klasi), romlis 
Sesabamisi dagrovili fardobiT sixSire udidesia.  

sixSireTa agebuli hi stograma da poligoni 
simetriuli ( zariseburi ) formisaa.  [8,11] qveintervali 
warmoadgens modalur klass, rac imas niSnavs, rom 
sate lefono saubrebis maqsimaluri sixSire dafiq -
sirda 8 wT -dan 11 wT -iani xangrZlivobiT.  

klasebad (qveintervalebad) dajgufebuli mon a-
cemebis ariTmetikuli saSualo X  ase gamoiTvleba:  

  

0

1

2

3

4

5

6

7

8

2  5  8  11 14 18 20   

satelefono saubrebis xangrZlivoba wT -Si . nax. 2.15 
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yoveli qveintervalis ĂSua wertiliñ (Sesabamisi 
koordinati) unda gavamravloT am qveintervalSi 
moxvedril monacemTa sixSireze, SevajamoT da 
gavyoT monacemTa raodenobaze.  

Tu dayofis i-uri qveintervalisaTvis aRvniSnavT: 

ĂSua wertilsñ ix!-iT, monacemTa sixSires qvein ter -

val Si ki 
in!-ˮ  ˭ maSin 

1 1 2 2

1
( ... )k kX n x n x n x

n
= + + +! ! ! ! ! ! 

sadac n aris monacemTa raodenoba, k - dayofis 
qvein tervalTa raodenoba.  

SevadginoT satelefono saubrebis sixSireTa 
intervaluri ganawilebis Semdegi cxrili 2.25. (wT-
Si) . 

   cxrili 2. 25. 

intervali i 
Sua wertili  

ix~  

sixSire inte r-

valSi  
in! 

Nnamravli  in! ix~  

[2; 5] 

[5; 8] 

[8; 11] 

[11; 14] 

[14; 17] 

[17; 20] 

3,5 

6,5 

9,5 

12,5 

15,5 

18,5 

3 

6 

8 

7 

4 

2 

10,5 

39 

76 

87,5 

62 

37 
j ami  30 312 

 

ganxil uli  meTodiT gamoTvlili ariTmetikuli 
saSualoa:  

4,10
30

312

30

25,1845,1575,1285,965,635,3
º=

Ö+Ö+Ö+Ö+Ö+Ö
=X  

amrigad, miTiTebuli satelefono saubrebis s a-
Sualo dRiuri danaxarjia 10,4 wT.  

ariTmetikuli saSualodan monacemebis gafan -
tulobis sazomia dispersia da standartuli gadax -
ra.  gamovTvaloT es maxasiaTeblebi  dajgufebuli 
monacemebisaTvis. 

dajgufebuli monacemebis dispersia S
2 ase gamo-

iTvleba:  
yoveli qveintervalis ĂSua wertilisñ kvadra -

tisa da am intervalSi monacemTa sixSiris nam rav -
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lebis jams unda gamovakloT monacemTa mocu lobis 
da ariTmetikuli saSualos kvadratis nam ravli da 
miRebuli Sedegi gavyoT monacemTa erTi erTe uliT 
Semcirebul raodenob aze. 

22 2 2
2 1 1 2 2( ... ) ( )

1

k kn x n x n x n X
S

n

+ + + -
=

-

! ! ! ! ! !
 

standartuli gadaxra 2S S=   
gamoTvlebis gasaioleblad SevadginoT Semdegi 

cxrili  2.26: 
  cxrili 2.2 6. 

intervali 
i 

Sua wer-

tili ix~  
2~

ix  
sixSire i n-

tervalSi in~  i in x! ! 
2

i in x! ! 

[2; 5] 

[5; 8] 

[8; 11] 

[11; 14] 

[14; 17] 

[17; 20] 

3,5 

6,5 

9,5 

12,5 

15,5 

18,5 

12,25 

42,25 

90,25 

156,25 

240,25 

342,25 

3 

6 

8 

7 

4 

2 

10,5 

39 

76 

87,5 

62 

37 

36,75 

253,50 

722 

1093,75 

961 

684,5 
jami    30 312  

 

2 2 2 2 2 2 21
3 (3,5) 6 (6,5) 8 (9,5) 7 (12,5) 4 (15,5) 2 (18.5) 30 (10,4)

30

1
(3751,5 3244,8) 17,47

29

17,47 4,18

S

S

= Ö + Ö + Ö Ö Ö Ö+ Ö Ö+ Ö - Ö =

= - º

= º

 

ganxilul magaliTSi aRmoCnda, rom ariTmetik u-

li saSualo Xå10,4 moTavsebulia modalur [8;11] i n-
tervalSi . amdenad, sixSireTa ganawilebis poligoni 

da histograma simetriulia Xå10,4 wrfis mimarTac. 
aseT SemTxvevaSi, garkveul Ăstandartulñ interva-
lebSi moxvedril monacemTa procentuli raodenob e-
bi SeiZleba miaxloebiT gamoiTvalos cnobili wesiT. 
kerZod:  

a) intervali [ X -S; X +S] Seicavs monacemTa 68%-s. 

b) intervali [ X -2S; X 2S] Seicavs monacemTa 95% -
s. 

g) intervali [ X -3S; X +3S] Seicavs monacemTa 
99%s. 
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sixSireTa (fardobiT  sixSireTa)  
ganawilebis  asimetriuli  tipi  

 

sixSireTa (fardobiT  sixSireTa)    
  ganawilebis  simetriuli  tipi         

d) intervali [ X -4S; X +4S] Seicavs praqtikulad 
yvela monacems.  

sazogadod , zarisebuli poligonis SemTxvevaSi  
[ X -4S; X +4S] Sualedi warmoadgens dajgufebuli 
monacemebis diapazons.  

Cveni magaliTis SemTxvevaSi [ X -2S; X +2S] aris 
[2,04; 18,76] Sualedi. mas ar ekuTvnis mxolod erTi 
19,5-is toli monacemi, rac Seadgens 30 monacemis 
å3,3%-s. e.i. am SualedSi aRmoCnda monacemebis 96,7%, 
rac Teoriul (95% -ian) wess miaxloebiT eTanadeba. es 
niSnavs, rom satelefono saubrebis ZiriTadi masa am 
SualedSia gabneuli. Tumca diapazonia [ X - 4S; X +4S] 
Sualedi.  

sixSireTa (fardobiT sixSireTa) histogramisa da 
poligonis meSveobi T Cven SegviZlia davadginoT 
ganawilebaTa tipobrivi formebi, rac mniSvnelovania 
SemdegSi monacemTa sixSireebis ganawilebaTa 
Sedarebisas. cxadia, poligonis Sesabamisi texili 
(aseve histograma) miT ufro miiRebs mrudis (wiris) 
saxes, rac ufro didi raodenobis  monacemebs da 
dajgufebebis qveintervalebs ganvixilavT, amasTan 
rac ufro mcire iqneba qveintervalis sigrZe. amitom 
sixSireTa ganawilebis savaraudo gavrcelebuli 
formebi grafikulad SegviZlia Semdegi mrudebis 
(wirebis) meSveobiT warmovidginoT:  

mrudi simetriulia. b mrudi ufro mdored (nela) 
icvleba, vidre a  mrudi. kidura mniSvnelobebi ufro 
iSviaTad gvxvdeba, vidre Sualeduri. aqvs erTi 
wvero.  

 

     nax. 2.17                       nax. 2.18.           nax. 2.19. 
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umravles SemTxvevaSi umjobesia dakvirvebis 
monacemebi Tavidanve Caiweros sixSireTa inter -
valuri gana wilebis (dajgufebuli) saxiT. es xdeba 
maSin, rodesac monacemTa raodenoba didia da Znelia 
cal -calke gamoirCes erTmaneTisagan arsebiTad 
gansxvavebuli individualuri monacemebi.  

 
davalebebi damoukidebeli muSaobisTvis  

 
magaliTi 2. 25. mocemulia monacemebi erT -erT did 

savaWro centrSi saqonlis realizaciiT Semosuli 
Tanxebis dReebis mixedviT ganawilebis Sesaxeb (100 
dRis ganmavlobaSi, 1000 larebSi).  

 

cxrili 2.2 7. 

intervali  ni navaWri Tanxa dReebis  sixSire  

1 [100; 200) 1 

2 [200; 300) 4 

3 [300; 400) 31 

4 [400; 500) 38 

5 [500; 600) 20 

6 [600; 700) 5 

7 [700; 800) 1 

 
a) SeadgineT fardobiT sixSireTa ganawilebis 

cxri li.  
b) aageT fardobiT sixSireTa histograma da po -

ligoni.  
g) daaxasiaTeT, rogoria ganawilebis forma (si -

met riulia Tu asimetriuli).  
d) ipoveT modaluri Sualedi, ramden dReSi 

dafiqsirda yvelaze xSiri Semosavlebis raodenoba 
da ras Seadgens igi.  

e) ipoveT Semosavlebis ariTmetikuli saSualo.  
v) ipoveT standartuli gadaxra.  
z) Tu CavTvliT, rom SesaZlebelia monacemTa 

diapazonis povna, ipoveT igi.  
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kiTxvebi ganme orebisaTvis  
1. rodis iyeneben dajgufebuli monacemebis ri -

cxviTi maxasiaTeblebis gansazRvras.  
2. am SemTxvevaSi rogor pasuxs vRebulobT 

zusts, Tu miaxloebiTs?  
3. ras warmoadgens modaluri klasi?  
4. ras warmoadgens ariTmetikuli saSualo daj -

gufebuli monacemebisaTvis? rogor gamoiTvleba igi?  
5. rogor SeiZleba gamovTvaloT dispersia da 

stan dartuli gadaxra dajgufebuli monaceme bi sa-
Tvis.  

magaliTi 2.2 6. amowereT magaliTi 2.2 4-is mona -
cemebi da gamoTvaleT monacemTa ramden procents Se -
icavs  

a) [ X -4S; X +4S] intervali?  [ X -3S; X +3 S] 

intervali? [ X - S; X +S] intervali?  
b) ipoveT mediana da moda sawyisi mona cemebi saT -

vis.  
g) ipoveT ariTmetikuli saSualo sawyisi monac e-

mebisaTvis. SeadareT monacemTa dajgufebiT miRebul 
pasuxs. 

d)  ipoveT standartuli gadaxra sawyisi monac e-
mebisaTvis da SeadareT monacemTa dajgufebiT miR e-
bul pasuxs. 

magaliTi 2.2 7. sasursaTo maRaziis marketingis 
konsultantma Seiswavla 30 myidvelis mier maRaziaSi 
daxarjuli Tanxis raodenoba larebSi. dakvirvebis 
rigis mixedviT monacemebi mocemulia cxriliT:  

10; 5; 8; 6; 1; 7; 15; 31; 32; 35; 42; 3; 9; 4; 5  
40; 29; 30; 45; 22; 21; 11; 13; 15; 38; 30; 30; 17; 30; 14 
dayaviT monacemTa cvlilebis are 8 tol inte r-

valad. ipoveT:  
a) dayofis intervalebi da intervalebSi mona -

cemTa sixSireebi da fardobiTi sixSireebi.  
b) aageT sixSireTa da fardobiT sixSireTa gana -

wilebis histogramebi. ipoveT modaluri klasi. six -
SireTa ganawilebebi daaxasiaTeT simetriulobis, ga -
Sli lobis mixedviT.  
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g) gamoTvaleT ariTmetikuli saSualo daj gu-
febuli da daujgufebeli monacemebisaTvis da pa su -
xebi SeadareT erTmaneTs.  

d)  ipoveT monacemTa gabnevis  diapazoni, gamoT va-

leT standartuli gadaxra da SeiswavleT  [ X -2S; 

 X +2S], [ X -3S; X +3S] da [ X -4S; X +4S] intervalebSi mo -
nacemTa procentuli Semadgenloba.  

magaliTi 2.2 8. [3] mocemulia monacemebi asakob -
rivi jgufebis mixedviT kunZulze daavadebul adami -
anTa raodenobebis Sesaxeb.  

cxrili 2.2 7. 

asakobrivi 

jgufebi  (i n-

tervalebi ) 
1-5 6-10 11-15 16-20 21-25 26-30 31-35 36-40 

daavadebulTa  
raodenoba   

(sixSire ) 
8 56 163 204 143 144 79 89 

cxrili 2. 28. 

asakobrivi 

jgufebi  (i n-

tervalebi ) 
41-45 46-50 51-55 56-60 61-65 66-70 71-75 76-80 81-85 jami  

daavadebulTa  
raodenoba   

(sixSire ) 
44 48 41 26 18 18 3 3 1 1058 

 
a) aageT sixSireTa ganawilebis histograma. aris 

Tu ara igi simetriuli?  
b) ipoveT modaluri Sualedi.  
g) aageT ganawilebis poligoni. aris Tu ara igi 

si metriuli?  
d ) gamoTvaleT ariTmetikuli saSualo da 

standartuli gadaxra.  

e) ipoveT [ X -S; X +S] SualedSi moxvedril 
monacemTa procentuli raodenoba.  

magaliTi 2.2 9  [3] im firmis menejers, romelsac 
SeukveTes qalis 10 000 wyvili fexsacmlis Sekerva, 
surs gaarkvios romeli zomis ramdeni wyvili fex -
sacmeli unda Sekeros firmam.  

radgan yvela momxmareblis gamokiTxva SeuZ -
lebelia, amitom menejerma alalbedze 100 qalisagan 
moipova informacia maTi fexsacmelebis zomis Sesa -
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xeb. miRebuli monacemebis sixSireebisa da far do -
biTi sixSireebis ganawilebebi mocemulia Semdegi 
cxriliT:  

cxrili 2 .29. 

zoma 34 35 36 37 38 39 40 41 
sixSire  2 6 15 20 24 24 8 1 

fardobiTi 
sixSire  

0,02 0,06 0,15 0,2 0,24 0,24 0,08 0,01 

 
fardobiTi sixSireebi miuTiTebs im proporcias, 

romlis mixedviTac ganawildeba SekveTa. amitom m e-
nejerma fardobiTi sixSireebi gaamravla 10 000 da 
firmas warudgina prognozi Sesaker fexsacmelTa w y-
vi lebis raodenobebis Sesaxeb:  

cxrili 2. 30. 

zoma 34 35 36 37 38 39 40 41 

raodenoba  200 600 1500 2000 2400 2400 800 100 

 

magaliTi 2. 30 [7] raionSi gamocxadda wina -
saSobao Sejibri maTematikaSi meTerTmetekla selTa 
Soris: - TiToeuli skolidan monawileobis uf leba 
eZleoda erT moswavles. amitom (radgan Se jib ri we -
riTi unda yofiliyo) maswavlebelma meTer Tmetekla -
selebs warudgina seqtembridan 10 dekembramde oTxi 
war matebuli moswavlis weriT namuSevrebSi (damo-
ukidebel saklaso da sakontrolo samuSaoebSi) miR -
weuli Semdegi Sedegebi:  

cxrili 2. 31. 

moswavle  1 2 3 4 5 6 7 8 9 saSualo  

zura  8 10 9 8 9 10 8 10 9 9 
Nnat o  9 9 8 7 10 9 9 8 10 8,8 
daTo  6 8 8 9 10 10 9 10 10 8,9 
Mmaia  9 8 10 7 8 9 9 8 10 8,6 

 

am monacemTa warmodgenis xerxebze msjelobisa 
da mcire kamaTis Semdeg moswavleebma gadawyvites 
daeTvalaT sxva maxasiaTeblebic:  
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cxrili 2.3 2. 

moswavle  moda Mmediana  Aar i Tmet i kul i  
saSualo  

d ia pazon i  standartuli 
gadaxra  

zura  10 9 9 2 å0,8 
nat o  9 9 8,8 3 å0,9 
daTo  10 9 8,9 4 å1,3 
maia 8 ˩˦ 9 9 8,7 3 å0,9 

 

(gamoTvlaTa Sedegebis siswore SeamowmeT damo -
uki deblad)  

zemo monacemebis safuZvelze (misi Sedegebis 
stabilurobas yvelaze mcire standartuli gadaxra 
adasturebs) zura saukeTeso Cans. trendis gaTva-
liswinebiT klasma gadawyvita, rom daTo iyo ga mar-
jvebuli da is ukeTes Sedegebs aCvenebda maTematikur 
SejibrSi (Tu sawinaaRmdego mosazreba gagiCndaT, 
SegiZliaT daasabuToT).  

magaliTi 2.3 1 [7] erT -erT rZis qarxanaSi miwve -
ulma eqspertTa 6 -kacianma jgufma aq warmoebuli 
xaWos gemosa da sunze degustaciis Sedegebi Seafasa 
qulebiT, romelic mocemulia Semdeg cxrilSi:  

 

              cxrili 2.3 3. 

eqspertTa  
nomrebi  

Seafasebebi   

(qulebi ) 

1 44 

2 43 

3 44 

4 43 

5 45 

6 44 
 

es monacemebi warmodgenilia wertilovani  nax 
(2.20) da meseruli diagramebiT,  (nax. 2.21) xolo mon a-
cemTa fardobiTi sixSireebi - wriul diagramaze. 
(nax. 2.22) TiToeuli diagramis agebisas daSvebulia 
Secdoma. 

CaatareT aucilebeli gamo T vlebi, ipoveT es 
Secdomebi da gaa sworeT isini . 
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  wertilovani diagrama                 meseruli diagrama         wriuli diagrama  

       nax.2.20.                                nax. 2.21.                     nax. 2.22. 

 

magaliTi 2.31.  [7] erT -erT skolaSi meTer -
Tmeteklaselebma Caatares X klasis moswavle -respo -
dentTa gamokiTxva - Ăramdeni Svili hyavs Tqvens mSo-
blebs?ñ kiTxvaze pasuxi gasca 100-ma respodentma, ro -
mel Tagan arc erTi wyvili ar  iyo erTi ded -mamis 
Svili. pasuxebi winaswar Sedgenil cxrilSi 
fiqsirdeboda, romelmac bolos aseTi saxe miiRo:  

 

       cxrili 2.3 4. 

 

 

 

 

dadginda  isic , rom yvelaze meti Svili (8 bavSvi) 
iyo mxolod erT ojaxSi.  

a) CaatareT am monacemTa analizi. daalageT 
Svilebis raodenobis yvela monacemi araklebadi 
mimdevrobiT da ipoveT monacemTa fardobiTi sixS i-
reebi, moda da mediana, saSualo, diapazoni, dispe r-
sia da standartuli gadaxra.  

b) monacemTa sixSireebis mixedviT warmoadgin eT 
Sesabamisi svetovani diagrama, fardobiT sixSireTa 
histograma, xazovani diagrama ( fardobiT sixSireTa 
poligoni), wriuli diagrama.  

g) monacemTa analizis safuZvelze daadgineT 
statistikuri daskvna mosaxleobis demografiuli 
mdgomareobis Sesaxeb.  

Svilebis 
raodenoba  

1 2 3 4 5 ˩˦ ˱˪˸ˮ 

sixSire  ni 20 52 18 7 3 




