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saxelmZRvaneloSi gadmocemulia aRweriTi sta-
tistikis, albaTobis Teoriisa da daskvniTi statis-
tikis mniSvnelovani sakiTxebi. Teoriuli masalis 
gadmocemasTan erTad moyvanilia Sesabamisi praqti-
kuli amocanebi, maTi amoxsnebi, meToduri miTiTebebi 
da saTanado savarjiSoebi. 

wigni gankuTvnilia umaRlesi teqnikuri saswav-
leblebis studentebisaTvis, Sedgenilia amJamad moq-
medi programis mixedviT da avtorTa mier mravali 
wlis ganmavlobaSi umaRles saswavleblebis Sesaba-
mis specialobebiT wakiTxuli leqciebis safuZvelze. 
igi daxmarebas gauwevs informatikisa da socialuri 
mecnierebebis grifiT gaerTianebuli specialobebis 
bakalavriatisa da magistraturis studentebs. 

warmodgenili saxelmZRvaneloTi SeiZleba isar-
geblon agreTve umaRlesi profesiuli ganaTlebis, 
saSualo skolisa da umaRlesi saswauleblebis maTe-
matikis pedagogebma da abiturientebma. igi did dax-
marebas gauwevs praqtikuli sociologiuri kvleve-
biT dainteresebul pirebs. 
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winasityvaoba meore gamocemisaTvis 

 

saxelmZRvaneloSi gadmocemulia aRweriTi sta-
tistikis, albaTobis Teoriisa da maTematikuri 
statistikis mniSvnelovani Teoriuli sakiTxebi, Sesa-
bamisi praqtikuli amocanebi da maTi amoxsnisaTvis 
saWiro meToduri miTiTebebi. mocemulia ZiriTadi 
statistikuri meTodebis konceptualuri ganviTare-
bisa da Tanamedrove Teoriul da praqtikul mec-
nierul kvlevebSi maTi gamoyenebis SesaZleblobebis 
aRwera.  

saxelmZRvanelo dawerilia da gankuTvnilia 
umaRlesi teqnikuri saswavleblebis, infomatikisa da 
socialuri mecnierebebis grifiT gaerTianebuli 
specialobebis bakalavriatisa da magistraturis 
studentebisaTvis. Sedgenilia amJamad moqmedi 
programis mixedviT avtoris mier mravali wlis gan-
mavlobaSi umaRlesi saswavleblebis Sesabamisi spe-
cialobebis studentebisaTvis wakiTxuli leqciebis 
safuZvelze.  

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

saxelmZvanelos winamdebare gamocema struq-
turulad warmodgenili masalis Tanmimdevrulad mo-
wodebis logikuri principiTaa agebuli, amasTan Seve-
cade mkiTxveli ar gadametvirTa rTuli maTe-
matikuri formulebiT, magaliTad, sawyis TavebSi 
warmodgenili statistikebi umartives maTematikur 
aparats saWiroeben da maTi Seswavla ar gauWirdeba 
nebismier dainteresebul mkiTxvels, maT Soris uf-
rosklasel moswavleebsac ki.  

                                                 
 saqarTvelos ganaTlebis saministros 2005 wlis #633 brZanebis sa-
fuZvelze, ganisazRvra bakalavriatis specialobebis CamonaTvali, ro-
melSic socialuri mecnierebebis grifiT gaerTianebulia Semdegi spe-
cialobebi: `ekonomika, geografia, fsiqologia, sociologia, politi-
kuri mecnierebani, saerTaSoriso urTierToebebi, sazogadoebrivi ur-
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 maTematikuri sta-
tistikis Seswavlis aucilebloba. meore Tavi 
eZRvneba aRweriTi statistikis sakiTxebis Seswavlas. 
gadmocemulia monacemTa mopoveba-warmodgenis meTo-
dologiis sakiTxebi da monacemTa analizis zo-
gierTi meTodi. mesame da meoTxe TavSi Seiswavleba 
Sesabamisad albaTobis Teoriisa da maTematikuri 
statistikis ZiriTadi sakiTxebis Teoriuli aspeq-
tebi, xolo mexuTe da meeqvse TavSi mocemulia Sesa-
bamisi savarjiSoebi da amocanebi saTanado meToduri 
miTiTebebiTa da tipuri amocanebis amoxsniT. 

praqtikuli amocanebis gadaWrisas saWiro Ziri-
Tadi albaTur-statistikuri funqciebis mniSvneloba-
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-
tistikuri kvleva konkretul sociologiur Temaze, 
rac vfiqrob,  sagnis SeswavlisTvis saintereso 
iqneba. danarTi IV da V-Si  mocemulia 2000 wels 
saqarTvelos ganaTlebis sistemaSi Sesabamisi saxel-
mwifo struqturebis 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 
TviTSemowmebisaTvis, 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-
gierTi masala arsebuli Tanamedrove publikaciebi-
danaa aRebuli, Sesabamisi wyaros imdenad zusti mi-
TiTebiT, rom dainteresebul students Tavisuflad 
SeuZlia damoukideblad maTi moZebna.  

am saxelmZRvanelos win uZRoda avtorTa 
koleqtivTan 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. saxelmZRvanelos 
winamdebare meore gamocemaSi gamoviyene mravali 
konceptualuri mosazreba da struqturuli midgoma 
zemoT xsenebuli pirveli gamocemidan. did madlobas 
movaxseneb profesorebs: g. yirmelaSvils, i. beJua-
Svils, g. fifias am mosazrebaTa Camoyalibebisa da 
pirvel gamocemaSi Setanili wvlilisaTvis da 
imisaTvis, rom maT winamdebare saxelmZRvaneloSi am 
masalis gamoyenebis neba damrTes. 

did madlobas movaxseneb profesorebs: m. 
nadareiSvils, 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 kompiuteruli 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, risTvisac winaswar did madlobas gixdiT. 

 
 

tristan buaZe
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Tavi I. SemTxveviT movlenaTa  

maTematikuri modelirebis Sesavali 

§1. maTematikuri modelirebis etapebi

 

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 SeiZle-
ba warmovadginoT Semdegi sqemis saxiT (nax.1) 

 
  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                                 
 saxelmZRvanelos pirvelad gacnobisas am paragrafis Rrmad Seswav-
la aucilebeli ar aris. 
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maTematikis kavSiri garemomcveli samyaros mov-
lenebTan xorcieldeba safexurebad: 

1) Tavdapirvelad xdeba mravalmxrivi faqto-
rebidan meorexarisxovani faqtorebis CamoSoreba. 

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

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

4) xdeba modelSi miRebuli axali maTematikuri 
faqtebis interpretacia Tavdapirveli realuri mov-
lenebis cnebebSi. 

5) mowmdeba agebuli maTematikuri modelis var-
gisianoba _ xdeba maTematikur modelSi warmodgeni-
li gaTvlebis praqtikuli Semowmeba. 

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

kargad, warmatebiT agebuli da momuSave maTema-
tikuri modelis magaliTad gamodgeba niutonis 
aqsiomebze agebuli meqanika. 

 
$2. SemTxveviToba Cvens cxovrebaSi 

cvalebadoba da kanonzomiereba. cvladis cneba 

 
`vazrovneb, maSasadame varsebob~ _ 

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

 

Cven, adamianebs,  yoveldRiur saqmianobaSi xSi-
rad saqme gvaqvs iseT faqtebTan da movlenebTan, ro-
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 gonie-
rebi varT. gvinda ar gvinda, Cven `vswavlobT~ (`vak-
virdebiT~) am movlenebs, faqtebs, adamianTa, cxovel-
Ta qcevebs da a.S. amiT Cvendauneburad vaxdenT ama 
Tu im SemTxveviT movlenaze, an Sesaswavl obieqtTa 
raime maxasiaTebelze (Tvisebaze) `statistikur dak-
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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), vakeTebT 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. warmovidginoT da mimovixiloT erTi 

dRis SesaZlo epizodi romelime CvenTaganis cxovre-
bidan (yuradReba miaqcieT frCxilebSi Caweril mi-
niSnebebs movlenaTa kategoriebad dayofis Sesaxeb): 

am semestrSi leqciebi universitetSi yoveldRe 9 
saaTze gewyebaT (sistematiuroba, kanonzomiereba). 
universitetidan sakmaod Sors cxovrobT (faqti). 
universitetisaken sazogadoebrivi  transportiT gi-
wevT mgzavroba, amitom Cveulebisamebr (sistematiu-
rad) diliT 7 saaTze dgebiT (kanonzomiereba). dRes 
diliT ki 20 wuTis dagvianebiT geRviZebaT (SemTxve-
viTi movlena, dairRva sistematiuroba) emociebiT 
datvirTuls. (emocia adamianebis maxasiaTebeli Tvi-
sebaa)... wina RamiT didxans mogiwiaT “Facebook~-Si 
student respodentebTan urTierToba (SemTxveviTi 
movlena, cvalebadoba); Temac saintereso iyo: `siyva-
ruli~, `SfoTi~, `movaleoba~ da `bedniereba~.  Se-
saZlebelia uflis, samSoblos, dedis, Svilis, saq-
mis, moyvasis da a.S. siyvarulis, anda pirovnuli bed-
nierebisa da movaleobis grZnobis, SfoTis gazomva? 
rogor gavzomoT es  maxasiaTeblebi adamianebSi? _ 
am da mraval msgavs sakiTxze mogiwiaT paeqroba. ro-

                                                 
 epizodis idea ix. wignSi [18]  

informaciis 
mopoveba 

 

 

 
 

analizi 
 
 

pragmatizmi  gamoyeneba 
(qmedeba) 
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gorc iqna daiZineT, magram `dRe-Ramis~ reJimi da-
gerRvaT (cvalebadoba, SemTxveviTi 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 Semoi-
farglebiT, leqciaze ar daagvianebT (analizi da 
prognozi). aCqarebiT icvamT da swrafad jdebiT ma-
gidasTan sasauzmod, magram siCqareSi veRar zomavT 
da finjnidan cxeli Cai geRvrebaT tansacmelze 
(SemTxveviTi movlena). Tavidan giwevT wasasvlelad 
momzadeba. aCqarebuli nabijiT eSvebiT kibeze. mou-
lodnelad mezobeli SemogeyaraT (SemTxveviTi mov-
lena), TqvenTan saubari surs. `leqciebidan droulad 
davbrundebio~, _ miaZaxeT da swrafad miemarTebiT 
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 gadawyveti-
lebis miReba). quCaSi manqanebis moZraobis intensivo-
ba Cveulebrivze  nakleb datvirTulia (SemTxveviTi 
movlena), gimarTlebT da leqciaze droulad midi-
xarT. rwmenac gematebaT: `dRes yvelaferi kargad iq-

                                                 
 ix. q.s.e., t. 8, gv 194. prognozi _ garkveul monacemebze damyarebiT 
raime movlenis, procesis ganviTarebaSi mosalodnel cvlilebaTa wi-
naswar ganWvreta, winaswarmetyveleba. 
daavadebis prognozi _ saeqimo msjeloba daavadebis savaraudo mimdi-
nareobisa da dasasrulis Sesaxeb. igi eyrdnoba etiologiis, paTogene-
zis statistikuri monacemebis codnasa da avadmyofobis individualu-
ri monacemebis analizs. 
prognozireba _ movlenis ganviTarebis mecnierulad dasabuTebuli 
konkretuli perspeqtivis dadgena. raime movlenis prognozireba SesaZ-
lebelia masze dakvirvebiT miRebuli informaciis safuZvelze. 
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neba~, _ fiqrobT Tqven (prognozi, romelic ar eyrd-
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 da-
niSnulebaa dagvanaxos, rom SemTxveviToba Cvens 
cxovrebaSi arsebiT rols TamaSobs. masSi fragmen-
tuli magaliTebis saxiT warmoCenilia SemTxveviTi 
faqtebi da movlenebi, maTTvis damaxasiaTebeli cva-
lebadobebi da kanonzomierebebi, SemTxveviTobis 
prognozirebis SesaZleblobis ideebi.Ggarkveuli 
obieqtebis raodenobrivi an Tvisebrivi maxasiaTeble-
bis cvalebadobis ganxilvas cvladis cnebamde mivya-
varT. epizodSi dasmulia am maxasiaTeblebis, anu 
cvladebis `gazomvis~ SesaZleblobis sakiTxi da sxv.  

ganxiluli epizodis mixedviT amCnevT garkveul 
kanonzomierebebs da sistematiurobas Tqvens cxovre-
baSi: mimdinare semestrSi leqciebis dawyebis dro, 
drois Cveuli odenoba, romelsac Tqven uTmobT Ra-
miT Zils, gaRviZebisa da adgomis Cveuli dro, Sxapis 
miRebisa da sauzmobis Cveuli dro, daZinebis Cveuli 
dro, kompiuterTan gatarebuli Cveuli dro, gazaf-
xulisaTvis Cveuli Tbili amindi, universitetamde 
misvlisaTvis saWiro Cveuli dro, avtomanqanebis 
moZraobis Cveuli intensivoba, garkveulwilad moZ-
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 Zilis dro sxvebTan Seda-
rebiT ufro grZeli an ufro mokle geCvenebaT. dRi-
dan-dRemde icvleba is dro, romelsac Tqven uTmobT 
dilis Sxapis miRebas da sauzmes, universitetisken 
mgzavrobisas manqanebis moZraoba met-naklebad ufro 
gadatvirTulia (intensiuria) da universitetamde 
misvlas zogjer ufro met dros andomebT, vidre 
Cveulebriv saSualo droa. amCnevT, rom adamianTa 
ganwyoba, qceva cvalebadia. 
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maSasadame, Cveni cxovreba aRsavsea kanonzomiere-
bebiTa da cvalebadobiT, amasTan cvalebadoba SemTx-
veviT cvalebadobas yovelTvis ar gulisxmobs. maga-
liTad, Cveni asaki cvalebadia, igi yovelwamierad ka-
nonzomierad da ara SemTxveviT icvleba  _ uwyvetad, 
yovelwamierad izrdeba da a.S. (am SemTxvevaSi SemTx-
veviToba RmerTma gaSoroT). Tu cvalebadoba SemTx-
veviTi xasiaTisaa, maSin saqme gvaqvs SemTxveviT mov-
lenebTan (SemdgomSi maT SemTxveviT xdomilobebsac 
vuwodebT). 

  movlenaTa es cvalebadoba garemoSi cvladebis 
arsebobas gulisxmobs. fsiqologebi da bihevio-
ristuli (behaviour _ qceva) mecnierebebis warmomad-
genlebi cvlads gansazRvraven ase:  

 cvladi variable _ aris garemos nebismieri mdgo-
mareoba an movlena, nebismieri stimuli, pirovnuli 
maxasiaTebeli an qceva, romelmac SeiZleba miiRos 
sxvadasxva mniSvneloba sxvadasxva dros an sxvadasx-
va adamianebTan. 

 cvladis am gansazRvrebidan gamomdinare, Sesas-
wavli obieqtis konkretuli maxasiaTebeli (Tviseba) 
ganixileba rogorc cvladi. warmodgenil epizodSi 
cvladia: im drois xangrZlivoba, ramden xansac geZi-
naT, sauzmisa da Sxapis miRebis drois xangrZlivoba, 
universitetSi misvlisaTvis daxarjuli drois 
xangrZlivoba, quCaSi moZraobis intensivoba, moZrao-
bis siCqare, mezoblis guneba-ganwyobileba, `Facebook”-
Si muSaobis drois xangrZlivoba, respodentebTan 
urTierTobis intensivobis done, Tqveni fsiqologiu-
ri guneba-ganwyobileba, emociebi, mecadineobisa Tu 
Sesrulebuli samuSaos nayofiereba 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. 

                                                 
 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 saxli-

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

las moandomebT =3 saaTs. esaa meqanikidan 

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

mobiluriT rekavT da axloblebs atyobinebT, rom 
11 saaTze CaxvalT maTTan (esaa SemTxveviTi cvaleba-
dobis gauTvaliswineblad gakeTebuli daskvna, prog-
nozi, Tumca realur situacias ufro kargad aRwers 
SemTxveviTobasTan dakavSirebuli maTematikuri mod-
elebi). 

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

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

miTiTeba. erTi varianti SeiZleba aseTi iyos: 
Tbilisis erT-erTi quCis gavlisas sacobSi xvdebiT 
(SemTxveviTi movlena). cvladia miTiTebuli quCis 
gavlis droiTi xangrZlivoba, sacobSi dgomis droi-
Ti xangrZlivoba, gzatkecilze didi sabargo avto-
manqanebis moZraobis intensivoba (avtomanqanebis mo-
Zraobis maxasiaTebeli), romelic gazrdilia, ris ga-
moc `goris~, `suramisa~ da naqeralas~ gadasasvle-
lebze sagrZnoblad giWirT gadaswrebebi, amiT ecema 
Tqveni moZraobis saSualo siCqare (cvladi). gzatke-
cilis saremonto ubnebSic didxans giwevT manqanebis 
rigSi dgoma, dgomis dro cvladia. amasTan, `naqera-
las~ gadasasvlelze nislia, gawvimda kidec (Sem-
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TxveviTi movlena), sofelSi daTqmuli 11 saaTis nac-
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 Re-
bulobdnen. `samsaxuridan dRes adre vbrundebi, purs 
maSinac viyidi, radgan Zalze bevria, Tanac Saqaric 
minda~, _ fiqrobT Tqven (`statistikuri monacemebis~ 
gauTvaliswineblad gakeTebuli prognozi) da miemg-
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 dReeb-
Tan SedarebiT meti miiRo? ra strategia unda air-
Cios supermarketis menejerma momaval dReebSi da 
ratom? 
  uamravi msgavsi epizodis ganxilva SeiZleba, 

romlebSic SemTxveviToba arsebiT rols Seasru-
lebda Cvens cxovrebaSi. Teoriulad SemTxveviTobis 
uSualo Seswavlas ver vaxerxebT. Cven mxolod Seg-
viZlia SeviswavloT SemTxvveiTobasTan dakavSire   
buli maTematikuri modelebi, rogo ricaa, magali-
Tad, statistikuri dakvirvebebiT miRebuli statis-
tikuri modelebi da movaxdinoT SemTxveviTobis 
`prognozireba~ zemoT miTiTebuli sqema 1-is rigiTo-
biT, rac statistikis Seswavlis sagans Seadgens. am 
sakiTxebs SemdgomSi ufro detalurad ganvixilavT.  

 
zogadi mimoxilva: 

 

 

 

 

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

2) obieqtis maxasiaTebeli, Sesabamisad cvladi 
SeiZleba iyos raodenobrivi, an Tvisobriv-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 cvladia, magaliTad: drois 
xangrZlivoba, siCqare, manZili, simaRle, sakredito 
Tanxis odenoba, Semosavali erT sul mosaxleze, mo-
geba, erovnuli Semosavali, rentabeloba, Sromis 
nayofiereba, eleqtroenergiis danaxarji, Rirebule-
ba, mocdis dro, moTxovnaTa intensivoba, moZraobis 
intensivoba, letalur SemTxvevaTa raodenoba, infeq-
ciis gavrcelebis intensivoba da a.S.  

Tvisobrivi cvladia, magaliTad: profesia, ojax-
uri mdgomareoba _ daqorwinebuli, dauqorwinebeli, 
fsiqologiuri ganwyoba,  SfoTi, emocia, zneoba, gam-
bedaoba, inteleqti, religiuri mrwamsi, ideologi-
uri Sexeduleba, partiuloba, sqesi, daavadebuloba, 
socialuri mdgomareoba, profesia, xarisxi, standar-
tuloba, samarTlebrivi mdgomareoba, erovneba, eTni-
kuri jgufis kuTvnileba da a.S. 

3) cvladebis aRsaniSnavad SeiZleba gamoviyenoT 
simboloebi:  da a.S. 

 
 

$3. gazomva. cvladis gazomvis skalebi. 

raodenobrivi da Tvisobrivi cvladebi 

 
`ganmeoreba codnis dedaa~- i. gogebaSvili 

«Повторение – мать учения» – 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 mniSvneloba 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 cvladebis 
gazomvas. kidev ufro CavuRrmavdeT am sakiTxs. 

SemTxveviTi movlenis mecnieruli kvlevisas 
dasmul kiTxvebze pasuxis gasacemad saWiroa 
dakvirvebis obieqtis Sesaswavli maxasiaTeblis, anu 
cvladis 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 asoi-
Ti saxelis miniWeba, maSin miRebul skalas saxelde-
bis skala ewodeba. 

TiToeuli kategoriisaTvis pirobiTi ricxviTi 
nomris miniWebiT am kategorias da masSi gaer-
Tianebul yovel individs daerqmeva erTidaigive sax-
eli. aseTive warmatebiT kategoriebis aRsaniSnavad 
ricxviTi saxelis nacvlad SeiZleba asoebis gamoye-
neba. rogorc vxedavT, saxeldebis skalaze xdeba ka-
tegoriebisa da masSi Semavali individebis identifi-
kacia `saxelis darqmeviT~, anu saxeldebiT. aqedan 
momdinareobs am skalisaTvis saxeldebis skalis 
darqmeva. 

magaliTad, iseTi cvladi, rogoricaa qveyanaSi 
mcxovrebi adamianebis eTnikuri warmomavloba, SeiZ-
leba gavaerTianoT kategoriebSi saxeldebis ska-
laze. am cvladis mixedviT, saqarTveloSi mcxovrebi 
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saqarTvelos moqalaqeebi SeiZleba saTanado nomris 
miniWebiT gavaerTianoT Sesabamisad, kategoriebSi: 
qarTveli _ mivaniWoT saxelad nomeri 1, an mivaniWoT 
asoiTi saxeli A (1=qarTveli an A=qarTveli), azer-
baijanuli warmoSobis saqarTvelos moqalaqe (miva-
niWoT saxeli 2 an B), osuri warmoSobis  saqarTve-
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 ricx-
vebi asruleben mxolod identifikaciis funqcias. bi-
hevioristuli mecnierebebis warmomadgenlebi aRiare-
ben, rom kategoriebis dalageba saxeldebis skalaze 
ar iZleva raodenobriv informacias gazomili cvla-
dis Sesaxeb. 

saxeldebis skalis kidev erTi magaliTia stu-
dentTa codnis Sefasebis arsebuli sistemis Semdegi 
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 
cvladi sidide mniSvnelobebis mixedviTaa dala-
gebuli. 

magaliTad, studentTa SfoTva maTematikis ga-
mocdaze gasvlis win SeiZleba gaizomos rigis ska-
laze Semdegi wesiT: skalaze individebi SeiZleba da-
lagdnen 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 mSfoTvaremde.  
1) am magaliTSi cvladad ganixileba stimuli _ 

SfoTi (SfoTva, SeSfoTeba); 
2) rigis skalaze sididis mniSvnelobebis mixedviT 

lagdeba an stimuli, 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 odenobiT aqvs, magram 
winaze naklebi. ricxviTi mniSvneloba 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 ranJirebas, magram igi ver iZleva gazomili 
cvladis mniSvnelobebis rangebs Soris gansxva-
vebulobis gansazRvras, anu ramdenad gansxvavdeba ga-
zomili cvladi rangebs Soris. gazomili 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 Sesaxeb, magram ar aCvenebs 
gazomili cvladis sidides. dazustebiT ver vityviT, 
rom rangi 1 Seesabameba gazomili cvladis met 
odenobas, anda umciresi rangis mqone individs. ver 
vityviT, rom rangi 1-is mqone sagans yvelaze 
naklebad axasiaTebs gazomili maxasiaTebeli. 

magaliTad, SeiZleba vaCvenoT bavSvebs mraval-
seriani multiplikaciuri filmi, vTqvaT, `tomi da 
jeri~, `aba damacade~ an sxv. da SeiZleba vTxovoT 
maT daasaxelon yvelaze 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 multiplikaciuri filmis seriebis, an 
Sesabamisi individebis dalageba ufro sasacilodan 
nakleb sasacilomde.  

SeiZleba movaxdinoT rangis skalaze multipli-
kaciuri filmis seriebis, an Sesabamisi individebis 
dalageba ufro mosawonidan naklebad mosawoni ran-
gebis mixedviT. 

romelime individma, romelic monawileobda eqspe-
rimentSi, SeiZleba yvela seria aRiqva sasacilod (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 

mniSvnelobebi dalagebulia rigis skalis msgavsad 
da miniWebul 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 mniSvne-
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 
warmomadgenlebi xSirad iyeneben intervalebis ska-
lebs. 

bunebrivia, dagebadaT kiTxva, mainc ras warmo-
adgens konkretulad es skala? rogorc wesi, am ska-
laze wina planzea wamoweuli debuleba kvlevis 
mimarTulebis Sesaxeb da pasuxebis skala ori uki-
duresi polusiT (vTqvaT, marcxena, marjvena alter-
natiuli pasuxebiT) da maT Soris moTavsebuli ram-
denime wertiliT (pasuxiT), romelsac Tavisi 
Sexedulebis mixedviT irCevs individi (respodenti).  

magaliTad, damokidebulebis skalaze individs 
SeiZleba moeTxovebodes upasuxos kiTxvas (debu-
lebas): `Tambaqos wevis amkrZalavi kanoni amcirebs 
filtvis kiboTi gardacvalebulTa ricxvs?~ respo-
denti pasuxs aRniSnavs aseT skalaze: 

 
 
 srulad veTanxmebi    ver           ar         srulad 
veTanxmebi               gadamiwyvetia     veTanxmebi   ar veTanxmebi 

  
mas Semdeg, rac respodenti gascems pasuxs, TiTo-

eul kategorias eniWeba ricxviTi mniSvneloba. 
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 Sefasebis skalebis or ukidures poluss Soris 
SeiZleba gazomili cvladis nebismieri raodenobis 
kategoria moTavsdes. Tu moTavsda 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                     arc veTanxmebi,               srulad  
veTanxmebi                     arc ar veTanxmebi          veTanxmebi 

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

liad 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 ganixilebodes zedsarTavi saxelebi ara-
gulwrfeli _ gulwrfeli; mSvidi _ aramSvidi _ 
mborgavi; mimzidveli _ aramimzidveli; civi _ cxeli; 
keTili _ arakeTili da a.S. 
 rogorc zemoT aRvniSneT, mas Semdeg, rac 

pirovneba sakvlevi debulebis mixedviT gascems 
kiTxvebze pasuxebs, skalis TiToeul kategorias eni-
Weba ricxviTi mniSvneloba. xSirad skalis romelime 
polusze moTavsebuli zedsarTavi saxeli xdeba 
prioritetuli. am SemTxvevaSi prioritetul zed-
sarTav saxelTa naxevars aTavseben 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. qvemoT ganixileba oTxi 
debulebisagan Sedgenili skalis magaliTi.  

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

 
 

 
 
 
TiTo skalaze miTiTebuli maxasiaTeblis kvle-

visas Jiuris wevri irCevs erT misTvis misaReb 
ricxvs 1-dan marjvena polusamde, imisda mixedviT, 
Tu ramdenad eTanxmeba 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 (Tu yvelgan 1-quliani Sefasebaa) 
9+9+9+9=36-mde (Tu yvela skalaze maqsimaluri quliT 
iqneba Sefaseba). 
 skalebze qulebis miTiTebuli dalageba 1, 2 da 

a.S., pirobiTia. SeiZleba dalageba iwyebodes sxva 
ricxvidan, vTqvaT, 10-dan, yoveli momdevno nomris 10 
erTeuliT gazrdiT. maSin miRebuli jamuri Sefase-
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 kate-
goriebis moniSvnaTa raodenoba da kategoriebis in-
tervalebi Tanabari (toli) yofiliyo. 
 am konkursSi vTqvaT, konkursantebma qulebis 

Sejamebis Semdeg gaiyves adgilebi Semdegi rigis mi-
xedviT: 1. salome (ambrolauri) _ 31, 2. nino (Tbili-
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 igi-
vea, rac 4 da 3 qulebs Soris. Tumca unda vifiqroT, 
rom ramodenime calkeul skalaze respodentisagan 
(konkursantisagan) miRebuli Sefasebebis SejamebiT 
miRebuli saboloo qula ufro met informacias iZ-
leva, vidre mxolod rigis Sesaxeb informacias. ami-
tom statistikuri analizisaTvis upiratesobas aniWe-
ben intervalebis skalebs. 
 intervalebis skalis tipuri magaliTebia celsi-

usisa (C) da farengeitis (F) temperaturis skalebi. 
qvemoT mocemulia orive skalaze Tanabari tempera-
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 ab-

soluturi nuli. es aixsneba imiT, rom temperatura 
SeiZleba daeces nul gradusze qvemoTac. celsiusis 
200C -iT sxvaoba yovelTvis tolia farengeitis 360

F-

iT sxvaobisa. 200C-sa da 400C-s Soris sxvaoba igivea, 
rac 600C-sa da 400C-s Soris sxvaobaa. magram araswori 
iqneba daskvna, Tu vityviT, rom temperatura 400C-ze 

orjer ufro maRalia, vidre 200C-ze. es faqti rom 
ase iyos, maSin igive Sefaseba unda iyos farengeitis 
skalis Sesabamis 1040F-sa da 680F-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 Sefardebis skala (Rato measurement) 

 
skalas, romelzec gazomili cvladis sididea 

dalagebuli da miniWebul ricxvebs Soris gansxvave-
ba asaxavs cvladis mniSvnelobebs Soris imave sidi-
dis gansxvavebas, ewodeba cvladis gazomvis Sefar-
debis skala. 

Sefardebis skalaze moniSnulia absoluturi 
nulis wertili, romelic Seesabameba gasazomi 
cvladis srul ararsebobas. am skalaze arsebobs sa-
zomi erTeuli. TviT skalis erTeulebi Tanabari in-
tervalebiT arian erTmaneTisagan daSorebuli. ami-
tom cvladis zemoT ganxiluli gazomvis sxva cvla-
debisagan gansxvavebiT, Sefardebis skalaze SesaZle-
belia vTqvaT gasazomi erTi da igive cvladiT ram-
denjer metad xasiaTdeba romelime konkretuli sak-
vlevi obieqti, magaliTad: Tu izomeba dro, romel-



 24 

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 – 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 sidideebs 
(cvladebs) gaaCniaT absoluturi nuli da amave dros 
skalis erTeulebi Tanabari manZilebiT arian daSo-
rebuli. am gamonaTqvamis Semowmeba TqvenTvis mog-
vindvia, rac imedia, ar gagiWirdebaT praqtikulad da 
arc Teoriulad. 

bihevioristul mecnierebebSic Sefardebis skalas 
iyeneben, rodesac izomeba adamianis, cxovelis raime 
gamRizianebelze reaqciis dro, anda raime fsiqolo-
giuri davalebis, teqstis, anda Tavsatexis Sesrule-
baze daxarjuli dro. 

Cvens yoveldRiur saqmianobaSi xSirad swored 
cvladebis gazomvis Sefardebis skalas viyenebT, 
Tundac garkveuli sidideebis gazomvisas Cveulebri-
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 

cvladebi bihevioristul mecnierebebSi.  

cvladebis klasifikacia 

 
am sakiTxebis Seswavlisas Cveni yuradRebis 

centrSi isev iqneba cvladebis gazomvis skalebi. 
 bihevioristuli mecnierebis warmomadgenlebi 

monacemebs (Data – mr., Datum – mx.) gansazRvraven, ro-
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 iZle-
vian raodenobriv informacias im cvladis Sesaxeb, 
romlis mixedviTac moxda skalaze Sesaswavli ob-
ieqtebis an maxasiaTeblebis kategoriebSi gaerTiane-
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, raode-
nobas. rigis, intervalebisa da Sefardebis skalebi 
iZlevian raodenobriv monacemebs.  

intervalebisa da Sefardebis skalebi gasazomi 
cvladis 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 monacemebs momavalSi zogadad 
isev davubrundebiT. 
 cvladebi SeiZleba iyos diskretuli 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 raodenoba _ diskretuli 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 tempe-
ratura. is SeiZleba iyos 36,40C 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 pirebs diskretuli qulebi eniWebaT. 

xSirad bihevioristuli mecnierebis warmoma-
dgenlebi ikvleven calkeuli individebisa da indi-
vidTa jgufebis qcevis mizezebs eqspetimentis meS-
veobiT. eqsperimentis CatarebisaTvis gamoyofen 
cvlads, romelsac damoukidebeli cvladi (Independent 
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variable) ewodeba da safiqrebelia, rom igi gavlenas 
axdens individebis qcevaze, anda eqsperimentis sxva 
cvladze. cvlads, romelzedac gavlenas axdens 
damoukidebeli cvladi, ewodeba damokidebuli 
cvladi (Dependent variable). magaliTad, sakvebSi fermen-
tebis garkveuli raodenobis damateba zrdis Zroxis 
rZeSi cximianobas. aRniSnuli damokidebulebebis xa-
risxis Seswavla xdeba garkveuli statistikuri 
meTodebiT, romelTac momavalSi SeviswavliT. 

 
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 ufro 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 meti cifri, 
xolo masze dabal TanrigSi mdgomi cifrebi 
Seicvleba 0-ebiT:  

10789 10800,
 

  damrgvalda aTaseulamde sizustiT. 

54,739 54,74
 

 , 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,
 

  

54,731 54,73


  
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 Tu dasamrgvalebeli Tanrigis mezobel dabal 
marjvena TanrigSi mdgomi cifria 5, maSin dasam-
rgvalebel TanrigSi mdgomi cifri gaizrdeba 1-iT, 
Tu igi kenti cifria, xolo darCeba igive, Tu igi 
luwi cifria. amasTan, masze dabal TanrigebSi Ca-
iwereba cifri 0. 

10751 10800,
 

   54,735 54,74
 

  

 10859 10800,
 

   54,785 54,78
 

  

 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 

 
gazomvis realuri sazRvrebis dadgenas didi 

mniSvneloba aqvs, gansakuTrebiT, uwyveti cvladebis 
gazomvebis Sedegebis statistikuri Seswavlisas. 

rogorc ukve aRiniSna, temperatura, raime samu-
Saos SesrulebisaTvis daxarjuli dro, TiToeuli 
CvenTaganis wona, mravali fsiqologiuri cvladi, 
rogoricaa SfoTva, inteleqti da a.S. uwyvet 
cvladebad moiazreba. uwyveti cvladis gazomvisas 
upirveles yovlisa, unda SeirCes gazomvis skala da 
gazomvis sizuste. rogorc paragrafis dasawyisSi 
aRiniSna, gazomvisas uwyveti cvladis arsebul 
sidideebs gazomvis skalaze eniWeba konkretuli 
ricxviTi mniSvnelobebi, magram es ricxvebi ver 
asaxaven cvladis sididis relur mniSvnelobebs, 
isini arian cvladis realur sididesTan mxolod 
miaxloebuli mniSvnelobebi. amdenad, didi mniS-
vneloba aqvs cvladis gazomvis realuri sazRvrebis 
dazustebas. cvladis gazomvis sizuste moTavsebulia 
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miniWebuli ricxvebis 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 
kiTxva: 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 
47 wm, aseve 46,8wm  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 (ricxvis) 
realuri qveda sazRvari aris ricxvisa da mis wina 
ricxvis Suawertili gazomvis sizustis gaTvalis-
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 47,5wm. ricxvis wina 
da momdevno ricxvebi, Sesabamisad ki realuri qveda 
sazRvrebi da realuri zeda sazRvrebi 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-
tronuli 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. magaliTad, 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. 

 statistikuri dakvirvebis (eqsperimentis) 
sworad dagegmvis, gamoTvlebis gamartivebisa da 
kompetenturobis mizniT, ricxviTi mniSvnelobebisa 
da saboloo pasuxebis damrgvalebis sizustis 
dadgenas didi mniSvneloba aqvs. mkvlevaris mier 
ricxvis damrgvalebasTan dakavSirebiT mosazrebebis 
dafiqsireba kvlevis procesSi winaswar garkveviT 
xdeba da emorCileba garkveul wesebs.  

ganvixiloT magaliTi: vTqvaT, intervalebis 9 qu-
liani skalis sakvlevi debulebaa: `Tqven Rizian-
debiT, rodesac gverdiT myofi adamianebi mobiluri 
telefoniT 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 
cvladis mniSvnelobis aRmniSvneli erTi mTeli 
ricxvi, romliTac respodenti Seafasebda sakvlevi 
debulebiT gansazRvruli cvladis (gaRizianebis) si-
dides. 

respodentebma Sesabamisad skalaze moniSnes 
cvladis mTeli ricxviTi mniSvnelobebi: 4, 5 da 5. 
TiToeuli maTganisaTvis SeiZleba Sefasdes 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 saSualo cno-
bili wesiT, romelsac ufro safuZvlianad 
saxelmZRvanelos Semdeg paragrafebSi ganvixilavT: 
4 5 5 14

4,666...
3 3

 
  . miRebuli pasuxi usasrulo 

perioduli aTwiladia. saboloo pasuxis misaRebad 
saWiroa am ricxvis damrgvaleba arsebuli misi 
mTeli nawilidan, romelic cvladis gazomvis 
erTeuli 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. saboloo pasuxSi, an mimdinare 
ricxviTi mniSvnelobis damrgvalebisas sizusteze Se-
Tanxmeba mkvlevaris 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 
procesi, maSin saboloo pasuxSi Secdomebis Tavidan 
acilebis 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 
damrgvaldes mZimidan erT meaTiaTased Tanrigamde, 
maSin miiReba 4,6667. es maSin moxdeba, Tu pasuxSi 
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gaTvaliswinebulia damrgvaleba mZimidan erT meased 
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-
kvirvebel subieqts, dakvirvebis obieqts, dakvirvebis 
pirobebsa da dakvirvebis potenciur an realur 
Sedegs. dakvirveba SeiZleba Catardes realurad _ 
uSualod praqtikulad, 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. xdomilo-

bebs aRvniSnavT simboloebiT Ω, Ø, ω, A, B, C, ω1, ω2, 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, daagdeT 
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 uSua-

lod, praqti-

kulad, rea-

lurad gan-

xorcieleba 

 

dpk-is 

Teoriulad, 

azrobrivad 

Camoyalibeba 

mosalodneli Se-

degi - xdomiloba 

 

realurad dafiq-

sirebuli Sedegi - 

monacemi 
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miTiTeba: Tu moneta davarda borjRaliT (ger-
biT) zemoT, CainiSneT „borjRali“, mokled - b, an 
dawereT 1-iani, vambobT - „monetaze movida borjRa-
li“. xolo Tu moneta daeca safasuriT zemoT, CaniS-
neT „safasuri~, mokled - s, an CawereT 0. vambobT - 
„monetaze movida safasuri“. TiToeul SemTxvevaSi 
Tqven moipoveT Tvisobrivi monacemi. im SemTxvevaSic 
ki, rodesac `borjRalis~ mosvlas aRniSnavT 1-iT, 
`safasurisas~ ki _ 0-iT, mainc Tvisobriv monacemTan 
gaqvT saqme, radgan Tqven mxolod simbolurad daa-
fiqsireT 1-iT Tvisobrivi monacemi _ `borjRalis~ 
mosvla, an 0-iT _ Tvisobrivi monacemi _ `safasuris~ 
mosvla. gaimeoreT cda (dakvirveba, eqsperimenti) 
meored, mesamed da a.S., ramdenjerac gsurT. cxrilis 
pirvel striqonSi CawereT dakvirvebis rigiTi nome-
ri, meoreSi ki _ am dakvirvebis Sesabamisad mopove-
buli monacemi. miRebul monacemebs `nedl~ monace-
mebs vuwodebT. amrigad, Tqven SeavseT da miiReT 
nedli Tvisobrivi monacemebis cxrili.  

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

xarisxobriv (Tvisobrivi) monacemi miiReba Sesas-
wavli obieqtis xarisxobriv-Tvisobriv maxa-
siaTebelze dakvirvebiT. igi obieqts an aqvs an ar 
aqvs. obieqtis Tvisobrivi maxasiaTebeli ar emorCi-
leba gazomvas. aseTi maxasiaTeblebia: adamianTa in-
dividebisaTvis _ profesia, ojaxuri mdgomareoba, 
socialuri mdgomareoba, religiuri mrwamsi, ideo-
logiuri Sexeduleba, fsiqologiuri ganwyoba, sxva 
SemTxvevebSi _ produqciis xarisxi, feri, gemo da a.S. 

Tvisobrivi, xarisxobrivi maxasiaTebeli SeiZle-
ba iyos alternatiuli – ormniSvnelobiani, an mra-
valmniSvnelobiani. 
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alternatiuli maxasiaTeblebia: qali da kaci, 
Zlieri da susti (araZlieri), daojaxebuli da dau-
ojaxebeli, sportsmeni da arasportsmeni, daavadebu-
li da aradaavadebuli, umaRlesdamTavrebuli da 
umaRlesdaumTavrebeli, xarisxiani da uxarisxo da 
a.S. 

mravalmniSvnelobiani maxasiaTeblebia: garkve-
uli azriT  xarisxi - I xarisxi, II xarisxi, III xaris-
xi, sisxlis jgufi - I, II, III, IV, rezus uaryofiTi. 
infeqciuri daavadebebi: wiTela, yivanaxvela, Savi Wi-
ri, qolera, erovneba - qarTveli, germaneli, berZeni, 
espaneli, rusi, Turqi da a.S. 

raodenobrivi monacemi miiReba Sesaswavli ob-
ieqtis raodenobriv maxasiaTebelze (niSan-Tvisebaze) 
dakvirvebis Sedegad. Tvisobrivi maxasiaTeblisagan 
gansxvavebiT obieqtis raodenobrivi maxasiaTebeli 
SeiZleba gaizomos tradiciuli gagebiT. aseTia ma-
galiTad: siCqare, manZili, simaRle, Sromis nayofie-
reba, simkvrive, masa, sakredito Tanxis raodenoba, 
mogeba, xelfasi, siTbos raodenoba, muSaoba, simZla-
vre, intensivoba da a.S. 

raodenobrivi maxasiaTebeli (cvladi) diskre-
tulia, Tu igi ukavSirdeba daTvlis process (axal-
SobilTa raodenoba da sxva), xolo uwyvetia, Tu igi 
ukavSirdeba gazomvis process (temperatura, cdomi-
leba gazomvebSi da sxva). 

 

magaliTi 1.2. raodenobrivi monacemebis miRebis 
sailustraciod, ganxilul magaliT 1.1-is pirobaSi 
moneta SecvaleT nardis saTamaSo kamaTeliT, anu 
kubiT, romlis TiToeul waxnagze amotvifrulia Se-
sabamisad 1, 2, 3, 4, 5, 6 – ricxvebi da dakvirvebis ri-
giTi nomris mixedviT miRebuli ricxviTi monacemebi 
(an 1, an 2,..., an 6) SeitaneT cxril 1-is meore stri-
qonSi. magaliTi 1.1-is analogiurad, dakvirvebis ri-
giTi nomrebi CawereT pirvel striqonSi. miiRebT 
raodenobrivi nedli monacemebis cxrils. 

davaleba: orive ganxilul SemTxvevaSi, kerZod, 
monetis agdebisas da kamaTelis gagorebisas mimoix-
ileT dakvirvebis pirobebis kompleqsi. 
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miTiTeba: pirvel magaliTSi dakvirvebis piroba-
Ta kompleqsis mixedviT magidaze, an iatakze realu-
rad erTjer vagdebT erT monetas, moneta warmoad-
gens liTonis fuls, romlis erT mxareze misi Rire-
bulebaa miniSnebuli (safasuri), meoreze ki mflo-
beli qveynis Rerbia (borjRali). amasTan igulisxmeba 
moneta imdenad Txelia, rom SeuZlebelia dadges wi-
boze an dausruleblad igoros. 

meore SemTxvevaSi dakvirvebis pirobebis kom-
pleqsis daxasiaTeba mkiTxvelisTvis migvindvia. 

 
axla ki ganvixiloT dakvirvebis azrobrivad, Te-

oriulad Catarebis sailustracio Semdegi magaliTi: 
magaliTi 1.3. rom davagdoT gluv brtyel zeda-

pirze moneta, 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 davagdoT..., Tu davagdebT....)?  

pirobaTa kompleqsis Sesabamisad, SegviZlia Ca-
movTvaloT 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 mo-
va borjRali da arc safasuri mova} - es xdomiloba 
SeuZlebeli xdomilobaa, radgan igi ar moxdeba ara-
sodes, ramdenjerac unda avagdoT moneta azrobrivad 
Tu praqtikulad. SeuZlebel xdomilobas aRvniSnavT 

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

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

kuladac. aucilebel xdomilobas aRvniSnavT Ω sim-
boloTi. 

xdomilobas, romelic dakvirvebis Sedegad Se-
iZleba moxdes an ar moxdes, SemTxveviTi xdomiloba 



 37 

ewodeba. SemTxveviTi xdomilobebi aRiniSneba ω, A, B, 

C, ω1... simboloebiT.  
 

§5. dinamikuri da statistikuri  

kanonzomierebebi.  

albaTobis Teoriisa da maTematikuri  

statistikis sagani 

 

realuri samyaros raodenobrivi kanonzomierebe-
bi, romelTac Seiswavlis maTematika, ZiriTadad ori 
saxisaa: dinamikuri (determinirebuli) da statis-
tikuri (stoqasturi, albaTuri). Sesabamisad, movle-
nebic ori saxisaa dinamikuri (determinirebuli) da 
SemTxveviTi (stoqasturi). 

dinamikuri kanonzomierebebi saSualebas iZlevian 
winaswar deterministulad, zustad calsaxad gan-
vsazRvroT Sesaswavl movlenaze dakvirvebis Sedegi. 
aseTi movlenebi dinamikuri movlenebia. es movlenebi 
ufro idealizebuli movlenebia. samyaros adeqvaturi 
Secnobis SesaZleblobas ZiriTadad statistikuri 
kanonzomierebebi iZlevian. 

movlena SemTxveviTia, Tu winaswar zustad, cal-
saxad  SeuZlebelia gamovicnoT masze dakvirvebis sa-
boloo Sedegi. Tumca masobrivi erTgvarovani Sem-
TxveviTi movlenebi emorCilebian statistikur ka-
nonzomierebebs. es kanonzomierebebi ZiriTadad rao-
denobrivi saxisaa da SemTxveviTi movlenebis fardo-
biT sixSireTa statistikuri mdgradobis TvisebiT 
Camoyalibdebian.  

statistikuri kanonzomierebebi erTgvarovani ma-
sobrivi SemTxveviTi movlenebis prognozirebis (maT-
ze winaswari varaudebis gamoTqmis) saSualebas iZle-
va, rac SemTxveviTobasTan dakavSirebiT gaurkvevlo-
bis pirobebSi gadawyvetilebebis miRebaSi da moqme-
debis optimaluri strategiebis arCevaSi gvexmareba. 

 
dinamikuri movlenebis sailustraciod ganvixi-

loT Semdegi magaliTi: 



 38 

magaliTi 1.4. vTqvaT materialur wertilze moq-
medebs simZimis Zala. romeliRac momentSi cnobilia 
wertilis mdebareoba da siCqare, maSin misi Semdgomi 
moZraoba calsaxad aRiwereba Sesabamisi diferen-
cialuri gantolebiT (gaixseneT aRniSnuli sakiTxi 
fizikidan). 

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

 
ganvixiloT stoqasturi movlenebis sailustra-

cio magaliTi: 
magaliTi 1.5. ganvixiloT gasrolili tyviis mo-

Zraoba. ar SeiZleba calsaxad, zustad  winaswar ga-
nisazRvros misi traeqtoria. sxvadasxva gasrolaTa 
seriebSi tyviis sawyisi siCqare SeiZleba sxvadasxva 
iyos, radgan igi damokidebuli iqneba mraval mi-
zezze (mraval SemTxveviT faqtorze): denTis xa-
risxze da raodenobaze, gasrolis kuTxeze, iaraRis 
saxeobaze, qaris mimarTulebasa da siCqareze da a.S.,  
rac gamoiwvevs SedegTa sxvadasxvaobas. kerZod ty-
viis traeqtoriebis gansxvavebulobas. 

ganvixiloT fardobiT sixSireTa sailustracio 
Semdegi magaliTebi: 

magaliTi 1.6.  giorgim moneta 10-jer daagdo 
sibrtyeze, yoveli dagdebis Semdeg rigis mixedviT 
CainiSna dakvirvebis Sedegi da miRebuli monacemebi 
warmoadgina cxrilis saxiT:  

                                            cxrili 2. 

dakvirvebis 

 rigiTi № 
1 2 3 4 5 6 7 8 9 10 

dakvirvebis 

 Sedegi. monacemi 
ბ ს ბ ბ ს ს ბ ს ბ ბ 
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SeniSvna: Tu sawinaaRmdego azri araa dafiq-
sirebuli, maSin yovelTvis vigulisxmebT, rom moneta 
„wesieria“, rac imas niSnavs, rom igi simetriulia da 
erTgvarovani masalisaganaa damzadebuli. 

dakvirvebaTa raodenoba 10-is tolia. Sesabamisad 
monacemTa raodenobac 10-ia. „borjRalis“ mosvlis 
sixSire tolia 6-is, xolo - fardobiTi sixSire 6/10-
is. „safasuris“ 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 – calke-

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

gaverkveT fardobiTi sixSiris statistikuri 
mdgradobis TvisebaSi. am kanonzomierebis WeSmari-
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 {safasuris} mosvlaTa sixSireze 
dakvirvebis Sedegebi (ix. [12], gv. 163). 
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 cxrili 3. 

cdis piri 
monetis ag-

debaTa 
ricxvi  n 

safasuris 
mosvlaTa 
sixSire 

safasuris mos-
vlis fardobiTi 

sixSire 
n

K
 

 

% 

ჟ. biufoni 

(1707-1788) 
frangi mkvlevari 

4040 2048 0,5080 50,6% 

k. pirsoni 

(1857-1936) 
ingliseli maTe-

matikosi 

12000 6019 0,5016 50,16% 

 

k. pirsoni 

 
24000 12012 0,5005 50,05% 

 

cxrilidan Cans, rom dakvirvebaTa sxvadasxva se-
riebSi „safasuris“ 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 ro-
gorc dakvirvebaTa seriebis raodenoba, aseve serieb-
Si dakvirvebaTa raodenobebic. 

 
„safasuris“ mosvlis aRmniSvneli xdomilobis 

fardobiTi sixSireebis statistikuri mdgradobis 
tendencia 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 masSta-

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 mdgradobis 
kanonzomierebis sailustraciod, ganvixilavT kidev 
erT magaliTs demografiuli mecnierebis sferodan. 
msoflios mraval regionSi sxvadasxva istoriul 
periodSi Sobadobis sakiTxis SeswavlisaTvis Cata-
rebulma demografiulma kvlevebma daadastura Sem-
degi statistikuri kanonzomiereba, rom dakvirvebaTa 
didi ricxvis pirobebSi axalSobilTa saerTo rao-
denobidan saSualod 48-49% qalia, xolo 51-52% vaJia.  

 
aRniSnuls adasturebs Semdegi cnobili:  
 

magaliTi 1.8. cxrili 4-iT mocemulia SveciaSi 
1935 wels dabadebuli 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 
სულ 

წელში 
axalSo-

bilთa 

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 

Ggogo-
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, Kk - biWebis sixSire). 

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

 
 

 

 

 

 

 

 

nax. 4 

abcisaTa RerZze moniSnuli unda iyos gogonaTa 
raodenoba, xolo ordinatTa RerZze – Sesabamisi 
fardobiTi sixSireebi. 

 
 

davaleba: analogiuri diagrama aageT axalSobili 
biWebis fardobiTi sixSireebisaTvis. 
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albaTobis Teoria da maTematikuri statistika 
maTematikis umniSvnelovanesi dargia. igi Seiswavlis 
SemTxveviT movlenebTan dakavSirebul maTematikur 
modelebsa da masobriv SemTxveviT movlenaTa raode-
nobriv kanonzomierebebs. 

masobrivi erTgvarovani SemTxveviTi movlenebis 
fardobiT sixSireTa statistikuri mdgradobis Tvi-
seba iZleva am SemTxveviT movlenaTa prognozirebis 
saSualebas, rac gaurkvevlobis pirobebSi gadawyve-
tilebebis miRebisa da moqmedebis optimaluri stra-
tegiebis arCevaSi gvexmareba. 

 
ramdenime SeniSvna: 
1) erTgvarovan SemTxveviT xdomilobaTa far-

dobiTi sixSireebis statistikuri mdgradobis Tvise-
bis Teoriul safuZvels warmoadgens e.w. „did ri-
cxvTa kanoni“. es kanoni albaTobaTa Teoriisa da 
maTematikuri statistikis erT-erTi ZiriTadi de-
bulebaa. mas mogvianebiT 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 
„xdeba“, an b) „ar xdeba“, maSin maT orSedegian dak-
virvebebs vuwodebT. 

sibrtyeze monetis dagdeba orSedegiani dakvir-
vebis magaliTia. 

raime A xdomilobis ar moxdenas, misi sawina-
aRmdego xdomiloba ewodeba, da aRiniSneba A

simboloTi. 
 

§6. gamoyenebis sferoebi da mokle  

istoriuli eqskursi 

 

• albaTobis Teoriasa da maTematikur statis-
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, demogra-
fiaSi, ekonomikasa da biznesSi, sadazRvevo, sabanko 
saqmeSi, marTvis TeoriaSi, masobriv warmoebaSi, fsi-
qologiaSi, ekologiaSi, medicinaSi, socialur mecni-
erebebSi, sainJinro-teqnikur mecnierebebSi da sxva. 

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

• Zveli CineTis, babilonis, egviptis, saberZneTis 
arqeologiuri masalebis Seswavlis safuZvelze dad-
genilia, rom istoriulad statistikuri mecnierebis 
ganviTareba saTaves iRebs uZveles droSi da  viTar-
deboda saxelmwifoTa warmoSoba-ganviTarebasTan er-
Tad. saxelmwifos sWirdeboda dacvisa da Senaxvis 
xarjebi. specialurad SerCeuli aRmricxvelebi awar-
moebdnen mosavlianobis, mosaxleobis demografiul 
da sxvadasxva saxis aRwerebs, ramac saTave daudo 
pirveli monacemebis Segrovebasa da am monacemebis 
analizis aucileblobas. Tavidan mopovebuli monace-
mebis damuSaveba martivi meTodebiT 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 movlenebisa da 
procesebis analizis safuZvelze Seiswavles da 
daadgines am movlenebis ganviTarebis statistikuri 
kanonzomierebebi. SemdgomSi sazogadoebis socialur-
politikur da inteleqtualur ganviTarebasTan er-
Tad monacemTa Segrovebis,  analizisa da daskvnebis 
gamotanis meTodebi TandaTan ixveweboda da miaRwia 
ganviTarebis Tanamedrove dones. 
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• saxeldobr, albaTobis Teoria saTaves iRebs 
XVII saukunis safrangeTSi azartul TamaSebTan 
dakavSirebuli SemTxveviTobis kvlevebSi 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 
aqsiomebze dayrdnobiT XX saukunis 30-iani wlebidan. 

• saqarTveloSi albaTobis Teoriisa da maTe-
matikuri statistikis swavlebas safuZveli Cauyara 
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 
dargSi rogorc Teoriuli, ise gamoyenebiTi mimar-
TulebiT, man Cauyara 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 simravlis raodenobriv an Tvisebriv 
maxasiaTebelTa dakvirvebuli mniSvnelobebis erTob-
liobaa. 

statistikuri monacemebi Catarebuli cdebis 
(dakvirvebebis, eqsperimentebis) SedegTa erTobli-
obaa. 

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

aRniSnuli kvlevebi xorcieldeba sazogadoeb-
rivi mecnierebebis sxvadasxva amocanis gadasawyvetad 
rekomendaciebis 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 aRweriTi anu deskrifciuli statistikis  
(Descriptivc statistics) sagans. 

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

populacia (Population), an statistikuri popu-
lacia ewodeba Sesaswavli obieqtebis konkretuli 
raodenobrivi an xarisxobriv-Tvisebrivi maxasia-
Teblebis yvela SesaZlo  mniSvnelobebis erTobli-
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obas. populaciis elementTa raodenobas populaciis 
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 klasebad 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 damaxasiaTe-
belia is, rom populaciis TiToeuli elementisaTvis 
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 stratificirebuli 
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) kლasteruli 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 gamoiyeneba SemTxveviTi SerCevis 
romelime meTodi. 

SerCeva SeiZleba iyos dabrunebiTi (with replace-

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

ciis yoveli dakvirvebuli elementi morigi dakvirve-
bis Catarebamde isev populaciaSi brundeba da SerCe-
vis procesi grZeldeba. am SemTxvevaSi SerCevis ele-
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 cdomileba. 

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

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

 
gavakeTebT ramodenime arsebiT SeniSvnas: 
 
 

biologiuri (zoologiuri) mecnierebebis 
mixedviT raime saerTo niSan-Tvisebis mqone individ-
Ta (obieqtTa) erToblioba warmoadgens ojaxs (saxe-
obas). saxeoba arsebobs populaciis saxiT, romelic 
binadrobs gansazRvrul geografiul garemoSi, 
arealSi, magaliTad: SegviZlia visaubroT kunZul 
„cecxlovan miwaze“ mcxovrebi Toliebis popula-
ciaze. katisebrTa ojaxis (saxeobis) Sesaxeb. mglis 
saxeoba arsebobs svaneTis mglebis populaciis, 
raWis mglebis populaciis da sxva saxiT. SegviZlia 
visaubroT muSaTa sxvadasxva kategoriebze maTi 
saerTo gamaerTianebeli xarisxobrivi, Tvisobrivi 
niSnis (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. xSirad popula-
ciis erTeulebis Semowmeba miuRwevadia; tbaSi rome-
lime saxeobis Tevzis Seswavla wonis, an daava-
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debulobis mixedviT, individebis sicocxlis xan-
grZlivobis 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 da miRebuli monacemebis 
damuSavebisa da analizis safuZvelze keTdeba sta-
tistikuri daskvnebi da Semdeg xdeba garkveuli 
rekomendaciebis SemuSaveba. 

 
maTematikuri statistikis erT-erT mTavar mizans 

warmoadgens SerCevis saSualebiT populaciis 
Seswavla. garkveul 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 
(deskripciuli) statistika da statistikuri das-
kvnebis Teoria, romelic moicavs parametrul da 
araparametrul statistikur Sefasebebs, hipoTezaTa 
Semowmebebs, cvladebs Soris kavSirebis dadgenas, 
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korelaciur da regresiul analizs   da prog-
nozebis gakeTebas. 

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

 
 

§2. monacemTa mopovebis meTodebi. cvladi. 

 
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 № 
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 “nedli” monacemebi. „simaRle“ populaciis ri-
cxviTi 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, 
„gazomviT“ miRebuli ricxviTi mniSvnelobebia (anu 
ricxviTi monacemebia). 

cvladebi SeiZleba iyos diskretuli da uwyveti 
tipis. cvladebs aRvniSnavT X,Y,Z... simboloebiT. 
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• diskretuli cvladebi warmoadgenen iseTi 
maxasiaTeblebis aRmwer (Sesabamis) cvladebs, rom-
lebmac SeiZleba miiRos calkeuli ganmxoloebuli 
mniSvnelobebi. 

• cvladebi uwyvetia, Tu isini Seesabamebian 
iseT maxasiaTeblebs, romlebmac SeiZleba miiRon 
mniSvnelobebis usasrulo raodenoba, amasTan uwyvet-
ma cvladma SeiZleba miiRos nebismieri ricxviTi 
mniSvneloba raime ricxviTi intervalidan. 

• cvladebi, romlebic axasiaTeben populaciis 
elementaruli erTeulebis iseT Tvisebas, romlis-
Tvisac SesaZlebelia mxolod imis dadgena, Tu 
romel kategorias miekuTvneba obieqti, kategori-
zebuli cvladebi ewodebaT. 

• 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 obieqtebis raode-
nobrivi an Tvisebriv-xarisxobrivi maxasiaTeblebis 
monacemebis mosapoveblad da saintereso parame-
trebis gansazRvrisaTvis. eqsperimentis Catarebisas 
xdeba erTi an ramodenime parametris Secvla ise, rom 
ganisazRvros maTi zegavlena gamosakvlev paramet-
rebze (maxasiaTeblebze). 

 
3) miTiTebul respondentTa 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 SeZlebisda-
gvarad srulyofili saxiTaa warmodgenili origi-
nalTan mimarTebaSi, amdenad dainteresebul mki-
Txvels did daxmarebas gauwevs.  
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respondenti 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: 
• gamokiTxvis miznis da amocanebis gansazRvra. 
• gamokiTxvis miznebidan gamomdinare respo-

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

kiTxvebiT. 
• kiTxvaris winaswari testirebis Catareba. 
• respondentTa raodenobisa da maTi SerCevis 

meTodebis gansazRvra. 
• respondentTa SerCeva da gamokiTxvis Cata-

reba. monacemebis Segroveba. 
• monacemebis anketirebiT mopovebis SemTxve-

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

• daxuruli ewodeba kiTxvas, romelsac Tan 
axlavs pasuxis SesaZlo variantebi. 

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

 
magaliTad, daxurulia kiTxva: 
„romel taZarSia dakrZaluli qarTvelTa ganma-

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

reoben dRevandeli TurqeTis teritoriaze“ - Ria 
tipisaa. 

• kiTxvebi, romlebic Seexeba respodentis pi-
rad monacemebs demografiuli (Demografic) kiTxvebia. 

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

• satelefono gamokiTxvebi (Telephone survey) da 
werilobiTi gamokiTxvebi (Telephone survey). 

• satelevizio, radio da zogadad mediasaSu-
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 monaceme-
bis gamoyeneba (Published source). am meTodiT mopovebul 
monacemebs meoradi monacemebi (Secondary Data) ewode-
baT. 

meoradi monacemebi SeiZleba movipovoT statis-
tikuri departamentis mier gamoqveynebuli masalebi-
dan, sxvadasxva dargobrivi saministroebis, uwyebebis, 
biznes organizaciebis, firmebis gamoqveynebuli ma-
salebidan, katalogebidan, saarqivo masalebidan, 
Jurnal-gazeTebidan, internetidan da sxva. 

 
5) saarqivo Canawerebi (archival records) warmoad-

gens Canawerebis saxiT arqivebSi dagrovil informa-
cias sazogadoebis wevrebis Sesaxeb, rogoricaa: da-
badebis, naTlobis, qorwinebis, gardacvalebis, daa-
vadebebis, mkvlelobebis, mosaxleobis aRweris mona-
cemebis Canawerebis, zogadad kriminaluri angariSe-
bis saxiT, arqivebSi daculi sawarmoo, sabuRaltro- 
ekonomikuri angariSebi da sxv.  

arsebobs mravali istoriuli magaliTi imisa, Tu 
rogor warmatebiT gamoiyena saarqivo Canawerebi ama 
Tu im mkvlevarma. sailustraciod SegiZliaT ixiloT 
winamdebare saxelmZRvaneloSi mag. 1.6., mag. 1.7.; aseve 
cnobilia, rom londonelma mkvlevarma jon grantma 
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(John Crant, 1620-1674) Seiswavla dabadebisa da gardac-
valebis Sesaxeb saarqivo Canawerebi da gamoikvlia 
gansxvaveba mamakacebisa da qalebis sikvdilis mize-
zebSi. 

 
6) bunebrivi dakvirveba (Naturalistic observation) 

warmoadgens situaciebSi Carevis gareSe bunebriv pi-
robebSi adamianTa, cxovelTa, florisa da faunis 
warmomadgenel individTa qcevebze dakvirvebebis sa-
fuZvelze monacemebis motivebis kvlevis meTods, ma-
galiTad: trinkousi (Trincaus) 1982-1993 wlebSi akvir-
deboda mZRolebis qcevas erT gzajvaredinze. aRmoa-
Cina, rom misi 10-wliani dakvirvebis ganmavlobaSi 
Semcirda mZRolebis damorCileba SuqniSnis wiTel 
Suqze. mZRolebma damkvirveblis arseboba ar icodnen. 

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

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

 

 

saswavlo eqsperimentuli gamokvleva 

 

qvemoT mocemulia anketis nimuSi, romliTac sax-
elmZRvanelos erT-erTma avtorma Caatara informati-
kis fakultetis bakalavriatis II kursis 20-kaciani 
akademiuri jgufis studentTa saswavlo eqsperimen-
tuli gamokiTxva. gamokiTxva Catarda realur piro-
bebSi anketis nimuSis mixedviT, wesebis formaluri 
dacviT, 2009 wlis 1 aprils. Kkvlevis Tema miTiTe-
bulia anketaSi. 
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danarTi I. 
saswavlo-eqsperimentuli anketa 

 
saqarTveloSi warmatebuli karierisaTvis aucilebeli winapiro-

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

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

• winamdebare kiTxvaris mizania samsaxurebrivi karierisaTvis au-
cilebeli winapirobis Sesaxeb saqarTvelos umaRlesi saswavleblebis 
studentTa azris gamokvleva. 

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

interviuers: gTxovT gamohkiTxoT mxolod arsebuli saswav-
leblisa da fakultetis studentebs, respondents pirvel rigSi wa-
rudgineT Tqveni Tavi, gaacaniT anketis Sesavali da zogadad auxseniT 
gamokvlevis miznebi, Semdeg ki - winamdebare kiTxvaris struqtura da 
pirobebi. 

 
1. ra migaCniaT saqarTveloSi warmatebuli karieris winapirobad? 

Sroma        □ 

niWi        □ 

bedi                  □ 

memkvidreobiToba     □ 

axlobelTa da megobarTa wre   □ 

ganaTlebis miReba ucxoeTSi, Tundac 

nebismier qveyanaSi     □ 

pasuxi ara maqvs      □ 
2. romeli sagnis an sagnebis Seswavla migaCniaT aucilebel pi-

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

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

gmadlobT interviusaTvis. 
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SeniSvna: danarT IV-Si SemoTavazebuli saqarT-
veloSi qarTveli mkvlevarebis mier Catarebuli erT-
erTi gamokvlevis anketis nimuSi vfiqrobT, dagexma-
rebaT gamokiTxviT monacemTa Segrovebis struqtu-
rul-organizaciuli sakiTxebis gaazrebaSi. 

 

gamokiTxvis anketis pirveli  punqtis 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 

sixSireTa proporciul seqtorebad, risTvisac vpo-
ulobT TiToeuli seqtoris Sesabamis centralur ku-
Txes mocemuli ni sixSiris mixedviT formuliT: 

0 0360 360
100

100

i i

i

n n

n n


 
                     

1

20
K

i

i

n


 , 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 α=(3,6 a )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 miRe-
ba ucxoeTSi 

|| 2 10% 360 

pasuxi ara aqvs | 1 5% 180 
baTili  

biuleteni |||| 4 20% 720 

სულ 
 20 respon-

denti 
100% 3600 

 

centraluri kuTxeebis mixedviT aigeba wriuli 

diagrama. 

 

nax. 2.1. 

SeniSvna: 
 ar unda dagvaviwydes baTili kiTxvarebis 

aRricxva da im respodentTa aRricxva, romlebmac 



 59 

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, Tbilisi, 2008). 

teqnikur kontrols eqvemdebareba obieqtebis ro-
gorc raodenobrivi, ise Tvisobrivi maxasiaTeblebi 
da parametrebi. mopovebuli monacemebi ZiriTadad 
specialuri 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, detalis meqanikuri, qimiuri, fizikuri, 
metalografiuli da sxva Tvisebebis gansazRvris 
saSualebas iZleva (raodenobrivi da Tvisebrivi mona-
cemebi). 

- meqanikuri gamocda - simtkicis, gamZleobis da 
sxva parametrebis gansazRvrisaTvis (raodenobrivi da 
Tvisebrivi monacemebi). 

- rentgenografiuli, 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 
(Tvisebrivi 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 damyarebulia eleq-
tronuli, ionuri sxivebis gamoyenebaze, rogoricaa 
eleqtronuli speqtroskopia. eleqtronul - zonduri 
rentgenuli mikroanalizi, meoradi ionuri mas – spe-
qtrografia, rentgenoskopia, ultrabgeriTi kvlevebi 
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 mo-
nacemebi (SemdgomSi monacemebi) unda Seicavdnen 
obieqtur informacias populaciis Sesaswavli 
saerTo maxasiaTeblis, anu populaciis obieqtTa 
Sesaswavli saerTo niSan-Tvisebis Sesaxeb. mona-
cemebis reprezentatiulobas (warmomadgenlobi-
Tobas), monacemTa sworad mopovebisa da warmod-
genis xerxebs didi mniSvneloba eniWeba da Semd-
gomSi gvexmareba am informaciis adekvaturad 
gaazrebis, swori analizis, Sesabamisad, swori 
daskvnebis gamotanisa da Sesaswavli niSan-
Tvisebis obieqturad, warmatebulad prognozire-
baSi. 

 statistikuri monacemebis mosaxerxebeli formiT 
warmodgenis sxvadasxva saSualeba arsebobs, ro-
goricaa: nedli monacemebis cxrili, piqtograma, 
xisebri foTlebiani Reroebis diagrama, werti-
lovani diagrama, xazovani diagrama, meseruli 
diagrama, svetovani diagrama (Bar chart) – igive pa-
retos diagrama, wriuli diagrama, monacemebis 
sixSireTa (an fardobiT sixSireTa) da procen-
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tuli ganawilebis cxrilebSi monacemebis sixSi-
reTa (an fardobiT sixSireTa) intervaluri ga-
nawilebisa da dagrovil fardobiT sixSireTa 
(an dagrovil sixSireTa) ganawilebis cxrilebi. 

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

 monacemebis dagrovil fardobiT sixSirTa mi-
xedviT, monacemTa misTvis intervalebad dayofis 
gaTvaliswinebiT ageben ganawilebis kumulatas. 
 
zogierTi SeniSvna 
ni arauaryofiT mTel ricxvs, romelic gviCve-

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

monacemis sixSiris ganayofs monacemTa raodeno-

baze ewodeba am monacemis fardobiTi sixSire 








n

ni . 

procentulad 








n

ni 100%. 

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

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

Sinaarsobrivad sityva „moda“ cxovrebaSic 
msgavsi SinaarsiT gamoiyeneba. popularuli, gavrce-
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 Tanmimdev-
robiT, rogorc isini dakvirvebaTa (cdebis) 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 „vari-
aciuli mwkrivis“ 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 variantasac 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


   

 zogadad, Tu davuSvebT, rom x1, x2, x3,...,xn vari-
aciul mwkrivad dalagebuli monacemebia da aR-
vniSnavT medianas Me – 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 daM

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 warmodgenis 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 horizonta-
luri striqonisa da vertikaluri svetis gadakve-
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-
laqis 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 ba-
raTis mixedviT. warmoadgineT monacemebi xazovani 
diagramis saxiT, amisaTvis  abscisaTa RerZze daa-
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fiqsireT komunaluri gadasaxadis Sesabamisi, ordi-
natTa RerZze ki sesxis Sesabamisi wertilebi. sa-
koordinato RerZebze moniSnuli wertilebi Seaer-
TeT. agebuli diagramis mixedviT upasuxeT kiTxvebs: 

a) ra Tanxis aReba SeiZleba sesxad, Tu yovelT-
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 aRe-
ba SeiZleba sesxad, Tu saSualo komunaluri gada-
saxadi Seadgens 315 lars. 

g) ra Tanxis aReba SeiZleba sesxad, Tu bolo 6 
Tvis ganmavlobaSi gadaxdilia komunaluri gadasax-
adebi (larebSi): 

150; 160; 190; 140; 110; 90. 
„xarisxis kontrolis Svidi iaponuri instrumen-

tis“ erT-erTi ZiriTadi Semadgeneli nawilia sakon-
trolo furceli. (ixileT wigni i.zedgeniZe, m. baiaS-
vili. xarisxis marTva. stu. Tbilisi 2008). sakon-
trolo furceli monacemebis Sekrebis da maTi mowe-
srigebis instrumentia mopovebuli (Segrovili) in-
formaciis Semdgomi gamoyenebis gasaadvileblad. 

sakontrolo furceli qaRaldis blankia, ro-
melzec winaswar amobeWdilia sakontrolo parame-
trebi, romelTa Sesabamisad SesaZlebelia monaceme-
bis Setana simboloebis saSualebiT. sakontrolo 
furclebis Sedgenisas saWiroa yuradReba mieqces, 
rom naCvenebi iyos, vin, procesis romel etapze da ra 
drois ganmavlobaSi Seagrova monacemebi, agreTve im-
as, rom furclis forma iyos ubralo da damatebiTi 
ganmartebebis gareSe gasagebi. 

 

monacemTa sixSireebis daTvla 

 
magaliTi 2.6. [ix. wigni [11]. moviyvanoT sakon-

trolo furceli, romelic gamoiyeneba televizoris 
namtyunebi detalebis 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. 
 

s
ix

S
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 sixSireebisa 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 mixed-
viT 

Mtyunebebis raode-
noba 

sixSire 
in  

procentuli Semad-
genloba 

100in
n

 
 
 

 

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 

jami 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


 ) 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 statis-
tikur monacemebs warmoadgenen foTlebiani Reroebis 
diagramis saxiT Semdegi wesiT: yoveli ricxvi Tu 
monacemi davyoT or nawilad. ricxvis pirveli ori 
cifri CavweroT vertikaluri xazis marcxniv, xolo 
bolo cifri ki mivuweroT Sesabamisad horizonta-
lurad am xazis marjvena mxridan. amasTan davicvaT 
zrdadobis tendencia zemodan qvemoT da marcxnidan 
marjvniv  

cxrili 2.8. 

                         

foTlebi

i

b

e

o

r

e

R

1

13577788

14

123

22

21

20

19

18

















 

  

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



  
     

 
b 
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sixSireTa (fardobiT sixSireTa) ganawilebis 
cxrils aqvs saxe: 

          

                                                     cxrili 2.9 

variantis № i 
 

mopovebuli 
navTobis 

raodenoba
ix  

 (varianta) 

Sesabamisi six-
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 
jami 

∑ 

 14 1 

 

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

nacemebis) raodenobaa. 

1

14
K

i

i

n n


  . variantebis Sesabamis sixSireTa jami 

monacemTa raodenobis tolia. 

1

1
K

i

i

n

n

 . variantebis Sesabamis fardobiT sixSire-

Ta jami erTis tolia. 
 
magaliTi 2.8. universitetis erT-erTi jgufis 10 

students Cautares ormniSvnelobiani gamokiTxva 
(igulisxmeba, rom gamokiTxvis yovel Sedegs aqvs 
erTi Tvisebrivi niSani ori doniT: A - studenti 
sportsmenia, an misi uaryofa A  - studenti araa 
sportsmeni. dakvirvebis 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 sportsmenia 

A  araa 
sportsmeni 

Ā A A Ā A Ā A A Ā A 

 

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

                                                       

                                                    cxrili 2.11. 

Ddone A  
(sportsmenia) 

Ā 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 war-
movadginoT marTkuTxedebiani svetovani diagramebis 
(paretos diagramis) saxiT da wriuli diagramis sax-
iT. 

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

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

II etapi. sakoordinato sibrtyeze aviRoT hori-
zontaluri da vertikaluri RerZebi. horizontalur 
RerZze movniSnoT asagebi marTkuTxedebis mcire 
gverdebi donis moniSvniT. xolo vertikalur RerZze 
movniSnoT Sesabamisi sixSiris an fardobiTi sixSi-
ris sidide. Sesabamisad proporciebi unda SeirCes da 
moniSnul fuZeebze avagoT sixSiris (fardobiTi six-
Siris) saTanado simaRlis marTkuTxedebi. 
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marTkuTxedebi unda iyos toli siganis. marT-
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 3600 gavamravloT Sesabamis procentze da gav-
yoT 100-ze.   

 cxrili 2.12. 

done A Ā jami 

Pprocentuli 
wili 

60% 40% 100% 

0
0360 60

216
100


 , 

0
0360 40

144
100


  

wriul digramas eqneba saxe: 

 
 

 

 

 
 

 

 

 

sportsmeni 60%

arasportsmeni
40%

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

        arasportsmeni 40% (done Ā).  
 

 

 
s
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 x
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5

6

done A      done Ā 
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 ji-
Sis sufris wiTel RvinoSi sxvadasxva nivTierebebis 
koncentraciis doneebi moculobiTi svetovani dia-
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. (-) epikatexini; 

3. kvercetini; glukozidi;  

4. kvercetini 

 

sportsmeni 60%

arasportsmeni
40%

nax. 2.5 sportsmeni 60 % (done A), 

        arasportsmeni 40% (done Ā) 
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nax. 2.7. 

 

 

 

 

 

 

 

 

 

 

 

 
a) rodis hqonda avadmyofs yvelaze maRali tempe-

ratura? ramdeni? 
b) ramdeni saaTis Semdeg daiwyo gamojanmrTele-

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 2.11. qvemoT mocemulia dausrulebeli 

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

               
                                  cxrili 2.13. 

 
Ggacdenili 

dReebi 
EerTeulebi 

studentTa raode-
noba (sixSire) 

0 || 2 

1 | 6 

2 |||  

3   

4   

5   

6  0 

7 |  

sul   

t
em
pe
r
at

u
r
a 
(g
r
ad

u
s
eb

S
i)
 

                    
Mm
 a
 T

 e
 m
 a
 t

 i
 k
  

a 

34

35

36

37

38

39

40

41

42

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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ნახ. 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 mopovebu-
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), 
Tvisebrivi 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 monacems, 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 
ganvsazRvroT is monacemi an kategoriebi, romelTac 
aqvT udidesi sixSire. sazogadod TiToeul cvlads 
SeiZleba hqondes erTi moda, roca mxolod erT 
kategorias aqvs yvelaze didi sixSire; ori an meti 
moda, roca or an ramodenime 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 
raodenoba kentia, maSin mediana (n+1)/2 nomris mqone 
monacemis toli iqneba, sadac n aris monacemebis 
raodenoba. Tuki ricxviTi cvladis Sesabamisi 
monacemebis raodenoba luwia, maSin unda ganvixiloT 

n/2 da 1
2

n
  nomris mqone monacemebi, romelTa 

ariTmetikuli 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

   
 


, 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

   
 


 

sadac ni warmoadgens i-uri xi mniSvnelobis six-
Sires, xolo 

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

SevniSnoT, rom mediana da moda warmoadgenen 
centraluri tendenciis iseT sazomebs, romlebzec 
ar axdenen gavlenas gansakuTrebuli anu Zalian di-
di an Zalian mcire monacemebi, maSin roca ariTmeti-
kul saSualoze did gavlenas axdenen am tipis mona-
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 saSualo-
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 masze naklebi mniSvnelo-
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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 gafantulobis 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



     
 


 

sadac x1, x2,...,xn monacemebia. 
dispersia warmoadgens saSualos mimarT monace-

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

 


     

   
   

 

 

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

 



   
  

 
 

im SemTxvevaSi, roca Sesaswavli cvladisaTvis 
mocemulia sixSireTa ganawileba anu monacemebi daj-
gufebulia kategoriebis mixedviT, maSin standartu-
li gadaxris gamosaTvlelad SeiZleba gamoviyenoT 
modificirebuli formula 

2

2 21 ( )
1 1

n

i i

i

x n
n

S S X
n n

  
 


 

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

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

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

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

monakveTi [ X -2S, X +2S] Seicavs monacemTa 
daaxloebiT 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 „azri“, Tbilisi, 2007 [7]. 

statistikuri monacemebis damuSavebisas iyeneben 
garkveul maxasiaTebels, romelsac rangi ewodeba. 

 
magaliTi 2.12. 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-
lagebT, gveqneba: 91, 92, 93, 94, 95, 96, 97, 98, 99, 100. 

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

magaliTi 2.13. 10 monawilisagan Sedgenilma stu-
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 monace-
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 –is rangi ki (7+8+9):3=8-
is tolia. 

magaliTi 2.14. 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. 



 80 

vTqvaT, x  nebismieri namdvili ricxvia, xR. n - 
monacemTa raodenobaa. dagrovili sixSire)  nN x  

ewodeba zrdadobiT dalagebul monacemTa im 
mniSvnelobebis sixSireebis jams, romlebic 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 2.15. mocemulia saavadmyofos karde-
ologiuri ganyofilebis erT-erTi pacientis arteri-
uli wnevis 20-jer gazomvis monacemebi: 

cxrili 2.15. 

 
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


   

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 2.16. 

Ddalagebuli 
monacemebi Xi 

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 mi-
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-
lebiani Reroebis diagramiT: 

 

 

 

 

 

 

 

 

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

 sibrtyeze aRebuli koordinatTa sistemis absci-
saTa RerZze movniSnoT variaciul mwkrivad, 
zrdadi mimdevrobiT dalagebuli monacemebis Se-
sabamisi wertilebi. RerZi daiyofa intervalebad. 

 ordinatTa RerZze movniSnoT miRebuli dayofis 
intervalebis marjvena sazRvriTi monacemebisa-

14 0

15 0055

16 0005555

17 0005558

18 0


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


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Tvis dagrovili fardobiTi sixSireebis Sesaba-
misi wertilebi garkveuli masStabiT (garda kidu-
ra marjvena usasrulo intervalisa). 

 dayofis intervals misi marjvena sazRvriTi 
monacemi ar mivakuTvnoT da abscisaTa RerZis pa-
ralalurad 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 Sesa-
xeb. 

 Tu monacemTa raodenoba da dayofis interva-
lebis raodenoba didia, maSin kumulata garkve-
ulwilad mrudis 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 
dagrovili sixSireebis ganawileba? 

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

 
magaliTi 2.16. mocemuli cxrili 2.17. 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 № 1 2 3 4 5 6 7 8 9 10 
aqtivebiM(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 rangebi. 
b) wliur mogebaTa Sesabamisi rangebi. 
g) fardobiTi wliuri mogeba anu wliuri mogeba 

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

magaliTi 2.17. magaliTi 2.15-is monacemebisaTvis 
gamoTvaleT rangebi. 

magaliTi 2.18. 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 2.19. firmis menejeri ikvlevs 

portatuli kompiuteris batareebis eqsploataciis 
xangrZlivobas. qvemoT mocemulia mis mier 
alalbedze SerCeul „A“ 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 
araklebad 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 

intervals 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 
sixSireebsa da fardobiT sixSireebs da adgenen 
monacemebis sixSireTa da fardobiT sixSireTa inter-
valuri ganawilebis cxrils - sixSireTa intervalur 
ganawilebebs. 

5.  qveintervalebis kidura monacemebisaTvis ga-
moTvlian dagrovil sixSireebs, dagrovil fardobiT 
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 sixSireTa) 
ganawilebebs TvalsaCinod warmoadgenen sxvadasxva 
grafikuli 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-
lian didi da 2) arc Zalian mcire. pirvel 
SemTxvevaSi intervalebis sigrZeebi xdebian mcire da 
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monacemTa sixSireebi masSi ganicdian arakanonzomier 
cvalebadobas (fluqtacias), meore SemTxvevaSi inter-
valebis sigrZeebi didia da sixSireTa ganawilebebi 
aRiwerebian Zalian uxeSad. 

praqtikiT dadgenilia, rom Tu monacemebis 

raodenoba n(40-100), mizanSewonilia 7-9 intervalis 

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

vali, xolo roca n(500-1000) – 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 his-
togramebis asagebad aseve xSirad mimarTaven sxva-
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 2.15-is 

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

1. sawyisi monacemebia: 
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 gamoTvlis 

Sedegebi mocemulia Semdegi cxriliT: 
5.  

ცხრილი 2.19. 

intervalis 
nomeri 

intervali 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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     ცხრილი 2.20 

intervalis 
nomeri 

intervali 
intervalSi monace-
mebis sixSireTa 

daTvla 

monacemTa 
fardobiTi 
sixSire in-
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-

Tvlili 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 da-
grovili fardobiTi sixSireebi Sesabamisad tolia: 
0-is; 0,05-is; 0,25-is; 0,4-is; 0,75-is; 1-is. 

dagrovil sixSireTa ganawilebaa: 
ცხრილი 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-
yofis ra qveintervalebi miiReba? 

b) gamoiTvaleT qveintervalebSi monacemTa sixSi-
re da fardobiTi sixSire, monacemTa dagrovili six-
Sireebi da dagrovili fardobiTi sixSireebi. 

g) rogor SeamowmebT, rom dajgufebuli monace-
mebisaTvis sixSireebi da fardobiTi sixSireebi swo-
radaa Cawerili? 
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§7. dajgufebuli monacemebis sixSireTa 

grafikuli warmodgena. Hhistograma. Oogiva. 

Ppoligoni. Mmodaluri intervali 

 
a) histogramis ageba. 

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

sixSireTa histogramas arteriuli sistoluri 
wnevisaTvis 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 

oგiva sakoordinato sibrtyis im wertilebis Se-
maerTebeli texilia, romelTa abscisebi qvein-
tervalebis marcxena sazRvrebia, ordinatebi ki – 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 
ogiva nax. 2.11 -iT  mocemuli mrudisagan mxolod 
masStabiT gansxvavdeba. 

Cvens magaliTSi dagrovili sixSireebis mixedviT 
agebul ogivas aseTi saxe aqvs: 

 

g) sixSireTa (fardobiT sixSireTa) poligonis 

ageba 

poligoni sakoordinato si-
brtyis im wertilebis Sema-
erTebeli texilia, romelTa 
abscisebi qveintervalebis 
Sua wertilebia, ordinatebi 
ki Sesabamisi sixSireebi an 
fardobiTi sixSireebi. amas-
Tan, texilis boloebi Seer-
Tebulia abscisaTa RerZis im 
wertilebTan, romlebic pir-
veli da bolo qveintervalis 
Sua wertilebidan daSorebu-
lia qveintervalis sigrZiT 
(Sesabamisad marcxniv da 
marjvniv). 
gavixsenoT, rom (a,b) inter-
valis Sua wertili gamoiT-
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
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fardobiT sixSireTa histograma saSualebas iZ-
leva vizualurad Sefasdes statistikuri mona-
cemebis fardobiT sixSireTa „ganawilebis kanoni“. 

 

 

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 
cvladis 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 2.22. 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 
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daajgufeT monacemebi intervalebad. CawereT 
sixSireTa 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 2.23. 

intervalis  (kla-
sis) # 

intervali monacemebi sixSire, mi 
         ≥             < 

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

8

10
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16

150  153  156  159  162  165  168  171  174
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magaliTi 2.23 . mocemulia 100 maRaziaSi televizorebis 
gayidvis monacemebi 

cxrili 2.24. 

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 sa-
varjiSoebi: 

1 SeadgineT fardobiT sixSireTa ganawilebis 
cxrili. 

2. SeadgineT dagrovil sixSireTa ganawilebis 
cxrili.  

3. SeadgineT dagrovili fardobiT sixSireTa 
ganawilebis 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 fardobiT 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 2.24. cxriliT mocemulia firmis ofi-
sis erT-erTi telefonidan erTi Tvis ganmavlobaSi 
yoveldRiurad 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)≈2 (19,5)≈20. 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-
reebis 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 sixSireebia: 3 6 8 7 4 2. 
qveintervalebSi moxvedril monacemTa sixSireebi 
SeiZleba daiTvalos foTlebiani Reroebis msgavsi 
diagramiTac. 

avagoT sixSireTa ganawilebis histograma da po-
ligoni. 

radgan dajgufeba moxda toli sigrZis qve-
intervalebad, amitom histogramis agebisas daj-
gufebis intervalebze agebuli marTkuTxedebis si-
maRleebad SegviZlia aviRoT Sesabamis intervalSi 
moxvedril monacemTa jamuri sixSiris ganayofi 
intervalis sigrZeze, radgan vagebT sixSireTa 
ganawilebis histogramas da poligons (an jamuri 
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fardobiTi sixSireebis ganayofi intervalis sig-
rZeze, Tu vagebT fardobiT sixSireTa histogramas an 
poligons).  

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

sixSireTa ganawilebis histogramas aqvs Semdegi 
saxe: 

 

 

 

 

 

 

 

 

 

 

 

modaluria is qveintervali (klasi), romlis Sesabamisi sixSire  

(fardobiTi sixSire) udidesia. 

sixSireTa histograma da poligonis simetriuli (zarisebri)  

 

 

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

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

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

klasebad (qveintervalebad) dajgufebuli mona-
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 „Sua wertili“ (Sesabamisi 
koordinati) unda gavamravloT am qveintervalSi 
moxvedril monacemTa sixSireze, SevajamoT da 
gavyoT monacemTa raodenobaze. 

Tu dayofis i-uri qveintervalisaTvis aRvniSnavT: 

„Sua wertils“ ix -iT, monacemTa sixSires qveinter-

valSi ki 
in -ით maSin 

1 1 2 2

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

n
          

sadac n aris monacemTa raodenoba, k - dayofis 
qveintervalTa raodenoba. 

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

   cxrili 2.25. 

intervali i 
Sua wertili 

ix~  

sixSire inter-

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 
jami  30 312 

 

ganxiluli meTodiT gamoTvlili ariTmetikuli 
saSualoa: 

4,10
30

312

30

25,1845,1575,1285,965,635,3



X  

amrigad, miTiTebuli satelefono saubrebis sa-
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 „Sua wertilis“ kvadra-

tisa da am intervalSi monacemTa sixSiris namrav-
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lebis jams unda gamovakloT monacemTa moculobis 
da ariTmetikuli saSualos kvadratis namravli da 
miRebuli Sedegi gavyoT monacemTa erTi erTeuliT 
Semcirebul raodenobaze. 

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 2.26. 

intervali 
i 

Sua wer-

tili ix~  
2~

ix  
sixSire in-

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

                

  

 

 

ganxilul magaliTSi aRmoCnda, rom ariTmetiku-

li saSualo X ≈10,4 moTavsebulia modalur [8;11] in-
tervalSi. amdenad, sixSireTa ganawilebis poligoni 

da histograma simetriulia X ≈10,4 wrfis mimarTac. 
aseT SemTxvevaSi, garkveul „standartul“ interva-
lebSi moxvedril monacemTa procentuli raodenobe-
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 
≈3,3%-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 meSveobiT 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 ganawilebis (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 2.27. 

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 

cxrili. 
b) aageT fardobiT sixSireTa histograma da po-

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

metriulia 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 ganmeorebisaTvis 
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 

standartuli gadaxra dajgufebuli monacemebisa-
Tvis. 

magaliTi 2.26. amowereT magaliTi 2.24-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 monacemebisaT-

vis. 
g) ipoveT ariTmetikuli saSualo sawyisi monace-

mebisaTvis. SeadareT monacemTa dajgufebiT miRebul 
pasuxs. 

d) ipoveT standartuli gadaxra sawyisi monace-
mebisaTvis da SeadareT monacemTa dajgufebiT miRe-
bul pasuxs. 

magaliTi 2.27. 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 inter-

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-
Slilobis mixedviT. 
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g) gamoTvaleT ariTmetikuli saSualo dajgu-
febuli da daujgufebeli monacemebisaTvis da pasu-
xebi SeadareT erTmaneTs. 

d) ipoveT monacemTa gabnevis diapazoni, gamoTva-

leT standartuli gadaxra da SeiswavleT  [ X -2S; 

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

magaliTi 2.28. [3] mocemulia monacemebi asakob-
rivi jgufebis mixedviT kunZulze daavadebul adami-
anTa raodenobebis Sesaxeb. 

cxrili 2.27. 

asakobrivi 

jgufebi (in-

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 (in-

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 

simetriuli? 
d) gamoTvaleT ariTmetikuli saSualo da 

standartuli gadaxra. 

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

magaliTi 2.29  [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 fardo-
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 me-
nejerma fardobiTi sixSireebi gaamravla 10 000 da 
firmas warudgina prognozi Sesaker fexsacmelTa wy-
vilebis 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 meTerTmeteklaselTa 
Soris: - TiToeuli skolidan monawileobis ufleba 
eZleoda erT moswavles. amitom (radgan Sejibri we-
riTi unda yofiliyo) maswavlebelma meTerTmetekla-
selebs warudgina seqtembridan 10 dekembramde oTxi 
warmatebuli 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 
Nnato 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 2.32. 

moswavle moda Mmediana AariTmetikuli 
saSualo 

diapazoni standartuli 
gadaxra 

zura 10 9 9 2 ≈0,8 
nato 9 9 8,8 3 ≈0,9 
daTo 10 9 8,9 4 ≈1,3 
maia 8 და 9 9 8,7 3 ≈0,9 

 

(gamoTvlaTa Sedegebis siswore SeamowmeT damo-
ukideblad) 

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

magaliTi 2.31 [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 2.33. 

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 mona-
cemTa fardobiTi sixSireebi - wriul diagramaze. 
(nax. 2.22) TiToeuli diagramis agebisas daSvebulia 
Secdoma. 

CaatareT aucilebeli gamoTvlebi, ipoveT es 
Secdomebi da gaasworeT 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 - „ramdeni Svili hyavs Tqvens mSo-
blebs?“ kiTxvaze pasuxi gasca 100-ma respodentma, ro-
melTagan arc erTi wyvili ar  iyo erTi ded-mamis 
Svili. pasuxebi winaswar Sedgenil cxrilSi 
fiqsirdeboda, romelmac bolos aseTi saxe miiRo: 

 

       cxrili 2.34. 

 

 

 

 

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 sixSi-
reebi, moda da mediana, saSualo, diapazoni, disper-
sia da standartuli gadaxra. 

b) monacemTa sixSireebis mixedviT warmoadgineT 
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 და მეტი 

sixSire ni 20 52 18 7 3 
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magaliTi 2.32. davaleba jgufuri mecadineobisT-
vis. studentTa jgufSi organizebulad SeadgineT 
kiTxvari. 

dasmuli sakiTxis Sesabamisad CaatareT gamo-
kiTxva saswavlebelSi (studentTa raodenoba SeiZle-
ba iyos 100-ze naklebi), SeadgineT sixSireTa da far-
dobiT sixSireTa cxrili. aageT saTanado diagramebi.  

magaliTi 2.33. Tqvens baRSi 120 Ziri msxmoiare 
vaSlis xea dasakrefi. rogor ganvsazRvravdiT mo-
savlianobas, Tu SegiZliaT winaswar dakrifoT vaS-
li mxolod 6 xeze, roca: 

a) yvela vaSlis xe „kexuraa“ 
b) 40 „antonovka“ da 80 „kexuraa“ 
g) 20 „antonovka“, 40 „Safrani“ da 60 „kexuraa“ 
romeli jiSis ramden xes SearCevdiT TiToeul 

SemTxvevaSi? gakeTebuli daskvna romel SemTxvevaSi 
iqneboda ufro zusti? 

magaliTi 2.34. SeagroveT monacemebi Tqveni jgu-
fis studenti  (skolis an ufrosklaseli) vaJebis 
fexsacmelebis zomis Sesaxeb. magaliTi 2.29.-is mi-
xedviT ra daskvnas gaakeTebda firmis menejeri 
Tqvens mier mopovebuli monacemebis mixedviT? da-
exmareT mas. 

 
savarjiSoebi 

1. firmis mogeba da zarali mis Semosavlebsa 
da xarjebzea damokidebuli. 

diagramaze (nax. 2.23) mocemulia, ramden aTas 
lars Seadgens turistuli firmis Semosavlebi da 
xarjebi Tveebis mixedviT mTeli wlis ganmavlobaSi. 

                           nax. 2.23 

0
5

10
15
20
25
30
35
40
45

Semosavlebi

xarjebi
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diagramis mixedviT upasuxeT SekiTxvebs: 
a) romel TveSi iyo firmis Semosavlebi 30 aTasi 

laris toli? 
b) moigo Tu izarala firmam agvistoSi da ram-

deni? 
g) ramdeni aTasi lari izarala sul firmam 

wlis bolo meoTxedSi (oqtombris, noembris da de-
kembris Tveebis ganmavlobaSi)? 

 
2. cxrilSi 2.35 Tveebis mixedviT warmod-

genilia monacemebi axalSobili gogonebis da vaJebis 
raodenobaTa Sesaxeb. 

  cxrili 2.35 

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

wadSi 

gogonebi 3537 3407 3866 3711 3775 3665 3621 3596 3491 3391 3160 3371 42591 

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

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

 

mocemuli cxrilis mixedviT upasuxeT SekiTx-
vebs: 

a) ramdeni gogona daibada maisSi? 
b) Tu mTeli wlis ganmavlobaSi axalSobili 

vaJebis raodenoba gogonebis raodenobaze x-iTaa 
meti, maSin: 

g) romel TveSi iyo axalSobil vaJTa raodenoba 
yvelaze mcire? 

d) ramdeni Tvea iseTi, romelSic axalSobilTa 
saerTo raodenoba 7800-ze metia? 

e) SeadareT axalSobil gogonaTa da vaJTa 
wliuri saSualo ricxvi. ipoveT TiToeuli 
maTganidan gadaxris maCveneblebi. 

 
3. fsiqologis Txovnaze, daesaxelebinaT 

Tavisufali drois gatarebis mxolod erTi, maTTvis 
yvelaze sayvareli forma, studentebma daasaxeles: 
megobrebTan urTierToba, televizoris yureba, musi-
kis mosmena, wignis kiTxva, seirnoba. 
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svetovan diagramaze warmodgenilia im studen-
tTa raodenoba, romlebsac 

Tavisufali drois ama Tu im formiT gatareba 
uyvarT. 

nax.2.24 
 

 

 

 

mocemuli diagramis mixedviT upasuxeT Semdeg 
SekiTxvebs: 

a) Tavisufali drois gatarebis romeli forma 
daasaxela studentTa yvelaze mcire nawilma? 

b) ramdenjer metia im studentTa raodenoba, 
romlebmac daasaxeles televizoris yureba, im 
studentTa raodenobaze, romlebmac daasaxeles 
musikis mosmena? 

g) studentTa ramdenma procentma daasaxela 
wignis kiTxva? 

d) im studentebis raodenobaTa jami, romlebmac 
daasaxeles megobrebTan urTierToba da seirnoba, 
gamokiTxulTa saerTo raodenobis:a) naxevarze metia, 
b) naxevarze naklebia, g) naxevarze naklebia magram 
mesamedze metia, d) mesamedia, e) mesamedze naklebia, 
magram meoTxedze metia. 

e) ipoveT gamokiTxul studentTa raodenoba. 
 
4. axal mxatvrul films 4 dRis ganmavlobaSi 

uCvenebdnen. filmis Cvenebas yvelaze meti mayurebeli 
pirvel dRes daeswro. yovel momdevno dRes ki 
mayurebelTa raodenoba wina dResTan SedarebiT 50-
iT mcirdeboda. bolo dRes es filmi naxa 200-ma 
mayurebelma saSualod dReSi ramden mayurebels 
unaxavs es filmi?  
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5. cxrilSi 2.36 miTiTebulia, Tu ramdeni lari 
iyo zogierTi sakvebi produqtis saSualo fasi 
sxvadasxva wels (1995 wlidan 1998 wlis CaTvliT) 

 

   cxrili 2.36. 

 1995 1996 1997 1998 

saqonlis xorci (1 kg) 3.72 3.30 3.80 4.10 

Roris xorci (1 kg) 3.88 3.70 4.00 4.20 

qaTami (1 kg) 4.62 4.50 4.00 3.62 

kvercxi (10 cali) 1.30 1.40 1.50 1.60 

karaqi (1 kg) 5.20 5.00 5.00 6.20 

yveli (1 kg) 4.90 3.80 3.80 3.80 

Saqris fxvnili (1 kg) 0.80 0.91 0.84 0.97 

xorblis fqvili (1 kg) 0.85 1.00 0.94 1.00 

Rvino (0,7 l.) 1.13 1.37 1.37 1.37 

 
mocemuli cxrilis mixedviT upasuxeT Semdeg Se-

kiTxvebs: 
a) ramdeni lari iyo 1 kg yvelis saSualo fasi 

1995 wels? 
b) qvemoT CamoTvlilTagan romeli produqtis sa-

Sualo fasi Semcirda 1997 wels wina welTan Seda-
rebiT? 

g) romeli produqtis saSualo fasi imatebda yo-
velwliurad 1995-1998 wlebSi? 

d) ra farglebSi meryeobda (icvleboda) Roris 
xorcis saSualo fasi 1995-1998 wlebSi? 

 
6. svetovan diagramaze warmodgenilia maRaziaSi 

erTi Tvis ganmavlobaSi gayiduli sxvadasxva saxis 
saTamaSoTa raodenobebi: 
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mocemuli diagramis mixedviT upasuxeT Semdeg 
SekiTxvebs: 

a) ra saxis saTamaSoebi gaiyida maRaziaSi da 
ramdeni? 

b) ra saxis saTamaSoebi gayidula yvelaze didi 
raodenobiT? 

g) ramdenjer naklebia gayiduli konstruq-
torebis raodenoba gayiduli manqanebis raode-
nobaze? 

d) gayiduli saTamaSoebis saerTo raodenobis 
ramdeni procentia gayiduli naZvis xis saTamaSoebis 
raodenoba? 

e) gayidul saTamaSoTa saerTo raodenobis 
meoTxedze metia, magram mesamedze naklebi. 

 
7. mewarmis Semosavali ianvarSi 1000 lari iyo. 

TebervalSi misi Tviuri Semosavali 100 lariT 
gaizarda, martSi - kidev 100 lariT. aprilidan moyo-
lebuli sami Tvis ganmavlobaSi mewarmis Semosavali 
yovelTviurad 200 lariT mcirdeboda. saSualod 
ramdeni lari iyo mewarmis Semosavali TveSi am 6 
Tvis monacemebiT? 

 
8. svetovan diagramaze warmodgenilia maRaziaSi 

erTi Tvis ganmavlobaSi gayiduli sxvadasxva saxis 
saTamaSoTa raodenobebi: 
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mocemuli diagramis mixedviT upasuxeT Semdeg 
SekiTxvebs: 

a) sul ramdeni saTamaSo gaiyida? 
b) ra saxis saTamaSoebi gayidula yvelaze didi 

raodenobiT? 
g) ramdenjer naklebia gayiduli konstruqto-

rebis raodenoba gayiduli manqanebis raodenobaze? 
d) gayiduli saTamaSoebis saerTo raodenobis 

ramdeni procentia gayiduli naZvis xis saTamaSoebis 
raodenoba? 

e) manqanebis da Tojinebis raodenobis jami. 
gayidul saTamaSoTa saerTo raodenobis meoTxedze 
metia, magram mesamedze naklebi? daasabuTeT. 

v) saSualod dReSi ramdeni saTamaSo iyideboda? 
z) saSualod dReSi ramdeni burTi gaiyida? 
SeniSvna: iyo noembris Tve. 
  
9. mewarmis Semosavali ianvarSi 3000 lari iyo. 

TebervalSi misi Tviuri Semosavali 100 lariT 
gaizarda, martSi - kidev 200 lariT. aprilidan 
moyolebuli sami Tvis ganmavlobaSi mewarmis 
Semosavali yovelTviurad 200 lariT mcirdeboda. 
sul ramdeni lari iyo TveSi mewarmis saSualo 
Semosavali am 6 Tvis monacemebiT? 

 
10. cxrilSi 2.37 miTiTebulia, Tu ramdeni lari 

iyo zogierTi sakvebi produqtis saSualo fasi 
sxvadasxva wels (1995 wlidan 1998 wlis CaTvliT) 

cxrili 2.37. 

 1995 1996 1997 1998 

saqonlis xorci (1 kg) 3.72 3.30 3.80 4.10 

Roris xorci (1 kg) 3.88 3.70 4.00 4.20 

qaTami (1 kg)  4.62 4.50 4.00 3.62 

kvercxi (10 cali) 1.30 1.40 1.50 1.60 

karaqi (1 kg) 5.20 5.00 5.00 6.20 

yveli (1 kg) 4.90 3.80 3.80 3.80 

Saqris fxvnili (1 kg) 0.80 0.91 0.84 0.97 

xorblis fqvili (1 kg) 0.85 1.00 0.94 1.00 

Rvino (0,7 l.) 1.13 1.37 1.37 1.37 
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mocemuli cxrilis mixedviT upasuxeT Semdeg Se-
kiTxvebs: 

a) ramdeni lari iyo 1 kg yvelis saSualo fasi 
1995 wels? 

b) qvemoT CamoTvlilTagan romeli produqtis sa-
Sualo fasi Semcirda 1997 wels wina welTan 
SedarebiT? 

g) romeli produqtis saSualo fasi imatebda 
yovelwliurad 1995-1998 wlebSi? 

d) ra farglebSi meryeobda (icvleboda) Roris 
xorcis saSualo fasi 1995-1998 wlebSi? 

 
 
11. cxrilSi 2.38 mocemulia qalaqis meris 

arCevnebis Sedegebi. qalaqi xuT saarCevno ubnad iyo 
dayofili. arCevnebSi mxolod orma - M da N 

kandidatma miiRo monawileoba. gaimarjva im 
kandidatma, romelmac meti xma daagrova. 
gansazRvreT, romel ubanSi miiRo gamarjvebulma 
kandidatma yvelaze meti xma? 

SeniSvna: igulisxmeba, rom arCevnebSi yvela 
amomrCevelma miiRo monawileoba da TiToeulma 
maTganma xma mxolod erT kandidats misca. 

 
   cxrili 2.38 

ubani 
 

amomrCevelTa 
raodenoba 

M kandidatis 
momxreTa 

procentuli 
raodenoba 

N kandidatis 
momxreTa 

procentuli  
raodenoba 

1 1800 60% 40% 

2 1000 25% 75% 

3 700 50% 50% 

4 1200 50% 50% 

5 1800 75% 25% 

 
 
12. elenes Tavisi eleqtronuli fostis kodi 

daaviwyda. mas axsovs, rom kodi 6 simbolosgan Sed-
geba. amasTan, pirveli oTxi simbolo misi saxelis 
pirveli oTxi asoa, mexuTe simbolo cifria, xolo 
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bolo simbolo xmovania (a, e, i, o, u). yvelaze uares 
SemTxvevaSi, ramdeni variantis gadasinjva mouwevs 
elenes Tavisi kodis misagnebad?  

 
13. diagramaze (nax. 2.27) miTiTebulia videogaqi-

ravebis salonSi arsebuli sxvadasxva Janris filme-
bis raodenobebis procentuli ganawileba. 

 

 

 

 

 

 

 

 

 

 

nax.2.27 

 
gansazRvreT dokumenturi Janris filmebis rao-

denobis procentuli maCvenebeli. 
 
14. avejis saamqro amzadebs magidebs, skamebs, sa-

wolebs da karadebs, romelTa dRiuri raodenobebi 
miTiTebulia svetovan diagramaze, xolo procentuli 
ganawileba - wriul diagramaze. cnobiliab rom yo-
veldRe mzaddeba imdenive skami, ramdenic magida. di-
agramebze mocemuli informaciis safuZvelze daadgi-
neT, dReSi damzadebul nakeTobaTa saerTo raodeno-
bis ramden procents Seadgens karadebi? 

 
15. cxrilSi 2.39 mocemulia, ramdeni studenti 

swavlobda 2000-2005 wlebSi erT-erTi umaRlesi sas-
wavleblis humanitarul da sabunebismetyvelo 
mecnierebaTa fakultetebis specialobebze. 

 

 

komedia 52%

melodrama 8%

dokumenturi

animacia

fantastika 10%
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cxrili 2.39. 

 humanitaruli 
fakulteti 

sabunebismetyvelo mecnierebaTa 
fakulteti 

 filo- 
logia 

isto-
ria 

fsiqo  
logia 

Ffizika qimia biologia 
geolo-
gia 

2000 160 120 90 80 30 45 40 

2001 180 100 85 75 25 40 35 

2002 190 110 80 85 20 35 25 

2003 180 105 90 80 25 30 20 

2004 175 110 95 70 30 45 35 

2005 170 100 95 65 35 40 25 

 

cxrilis mixedviT upasuxeT SekiTxvebs: 
a) romel wlebSi iyo im studentTa raodenoba, 

romlebic sabunebismetyvelo fakultetis fizikis 
specialobaze swavlobdnen, ufro meti, vidre maTi 
saerTo raodenoba, vinc imave fakultetis biologiis 
an geologiis specialobebze swavlobda? 

b) ramdenjer meti iyo im studentTa raodenoba, 
romlebic 2001 wels humanitaruli fakultetis is-
toriis specialobaze swavlobdnen, maT raodenobaze, 
vinc imave wels sabunebismetyvelo fakultetis bi-
ologiis specialobaze swavlobda? 

g) qvemoT CamoTvlilTagan romeli daskvnaa mar-
Tebuli cxrilis mixedviT? 

1) humanitaruli fakultetis studentTa nax-
evarze meti filologiis specialobaze swavlobs. 

2) im studentTa raodenoba, romlebic humanita-
ruli fakultetis istoriis specialobaze swav-
lobdnen, yovelwliurad iklebda, xolo maTi, vinc 
fsiqologiis specialobaze swavlobda - imatebda. 

3) im studentTa raodenoba, romlebic sabunebis-
metyvelo fakultetis geologiis specialobaze 
swavlobdnen, 2000-2002 wlebSi yovelwliurad ikleb-
da, xolo 2003-2005 wlebSi - imatebda.  

4) sabunebismetyvelo fakultetis fizikis spe-
cialobaze yovel wels ufro meti studenti swav-
lobda, vidre imave fakultetis sxva danarCen spe-
cialobebze (erTad). 
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5) humanitaruli fakultetis fsiqologiis spe-
cialobaze yovel wels studentTa ufro naklebi 
raodenoba swavlobda, vidre sabunebismetyvelo fa-
kultetis fizikis an qimiis specialobebze (erTad). 

 
16. qalaqis municipalitetis davalebiT sxvadasx-

va wlebSi gamoikvlies, qalaqis mosaxleobis ra na-
wili sargeblobs kerZo transportiT an sazogadoe-
brivi transportis ama Tu im saxeobiT (aqac da Se-
kiTxvebSic saubaria imaze, ra saxeobis transportiT 
sargeblobs mosaxleoba upiratesad). cxrilSi 2.40 
mocemulia, 1990-1996 wlebSi qalaqis mcxovrebTa ram-
deni procenti sargeblobda kerZo transportiT an 
sazogadoebrivi transportis Semdegi saxeobebiT: av-
tobusiT, mikroavtobusiT, troleibusiT, tramvaiT 
Tu metropoliteniT. 

cxrili 2.40 

 kerZo 
transporti 

sazogadoebrivi transporti 
avtobusi Mikroavto-

busi 
troleibusi tramvai Metropo-

liteni 

1990 11 35 8 15 7 24 

1991 10 33 8 12 7 30 

1992 11 32 10 12 5 30 

1993 17 28 11 15 3 26 

1994 15 30 12 15 3 25 

1995 14 32 12 14 2 26 

1996 12 35 10 13 2 28 

 

 

 upasuxeT Semdeg SekiTxvebs: 
a) qalaqis mcxovrebTa ramdeni procenti mgza-

vrobda sazogadoebrivi transportiT 1995 wels? 
b) romel wlebSi iyo im mcxovrebTa raodenoba, 

romlebic troleibusiT mgzavrobdnen, ufro naklebi, 
vidre maTi saerTo raodenoba, vinc mikroavtobusiT 
an tramvaiT mgzavrobda? 

g) ramdenjer meti iyo im mcxovrebTa raodenoba, 
romlebic 1994 wels avtobusiT sargeblobdnen, maT 
raodenobaze, vinc imave wels kerZo transportiT 
sargeblobda? 
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 qvemoT CamoTvlilTagan romeli daskvnaa marTe-
buli cxrilis mixedviT? 
1) qalaqis mcxovrebTa naxevarze meti avtobusiT 

sargeblobs. 
2) im mcxovrebTa wili, romlebic metropolite-

niT sargeblobdnen, yovelwliurad imatebda, xolo 
maTi, vinc mikroavtobusiT sargeblobda - iklebda. 

3) yovel wels qalaqis mcxovrebTa ufro nakle-
bi raodenoba sargeblobda troleibusiT, vidre - 
kerZo transportiT an tramvaiT (erTad). 

4) sazogadoebrivi transportis saxeobebidan av-
tobusiT an troleibusiT (erTad) yovel wels ufro 
meti mcxovrebi sargeblobda, vidre - sazogadoebrivi 
transportis sxva danarCeni saxeobebiT (erTad). 

5) yovel wels qalaqis mcxovrebTa ufro meti 
raodenoba sargeblobda avtobusiT, vidre - tramvaiT 
an metropoliteniT (erTad). 

 
17. wriul diagramebze (2.28; 2.29) miTiTebulia M 

da N qalaqebis mcxovrebTa ramden procents 
Seadgenen bavSvebi, axalgazrdebi, Suaxnis adamianebi 
da moxucebi. 
 

                    

 
          
            nax.2.28                                        nax.2.29. 
            M qalaqi                                     N qalaqi 

 
        

M qalaqSi mcxovreb bavSvTa  raodenoba metia Tu  
N qalaqSi mcxovrebi moxucebis raodenoba?                
    

axalgazrdebi 15%

bavSvebi 25%

moxucebi 20%

Suaxnis adamianebi 
40%

axalgazrdebi 15%

bavSvebi 25%

moxucebi 20%

Suaxnis adamianebi 
40%
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18. cnobilia, rom adamianis fiziologiur 
sistemaTa umravlesobis qmediTunarianoba maqsimums, 
anu 100%-s maSin aRwevs, roca adamiani 20 wlisaa. 
diagramaze warmodgenilia, Tu rogor icvleba 
saSualod adamianis gulsisxlZarRvTa da kunTovani 
sistemebis qmediTunarianoba procentulad 20-dan 80 
wlamde asakSi. 

 

 

 

 

 

 

 

 

nax.2.30 

mocemuli diagramis mixedviT upasuxeT Semdeg 
SekiTxvebs: 

a) ramden procents Seadgens adamianis kunTovani 
sistemis qmediTunarianoba 70 wlis asakSi? 

b) ramdenjeraa Semcirebuli gulsisxlZarRvTa 
sistemis qmediTunarianoba 75 wlis asakSi, 35 wlis 
asakTan SedarebiT? 

g) qvemoT CamoTvlili asakobrivi Sualedebidan 
romelSi mcirdeba kunTovani sistemis qmediTuna-
rianoba ufro naklebad, vidre – gulsisxlZarRvTa 
sistemisa? 

d) qvemoT CamoTvlilTagan romeli winadadebaa 
marTebuli diagramis mixedviT? 

1) 40-dan 80-wlamde asakSi adamianis rogorc kun-
Tovani, aseve - gulsisxlZarRvTa sistemis qmediT-
unarianoba ar icvleba. 

2) 20-dan 50-wlamde asakSi adamianis gulsis-
xlZarRvTa sistemis qmediTunarianoba xan imatebs, 
xan - iklebs. 

3) 70-dan 80-wlamde asakSi adamianis gulsis-
xlZarRvTa sistemis qmediTunarianoba ufro metad 
mcirdeba, vidre - kunTovani sistemisa. 
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4) 30-dan 70-wlamde asakSi adamianis gulsisx-
lZarRvTa sistemisa da kunTovani sistemis 
qmediTunarianoba erTnairad icvleba. 

5) 50-dan 60-wlamde asakSi adamianis kunTovani si-
stemis qmediTunarianoba ufro metad mcirdeba, vidre 
- gulsisxlZarRvTa sistemisa.  

 

SeamowmeT Tqveni codna  

kiTxvebi ganmeorebisaTvis 

 
1) rogor kanonzomierebebs Seiswavlis maTematika? 

mokled CamoayalibeT maTematikuri modelirebis 
etapebi. 

2) rogor warmogidgeniaT cvalebadoba da kanonzo-
mierebani Cvens cxovrebaSi, rogori movlenebia 
SemTxveviTi? magaliTebs xom ver gaixsenebdiT 
Tqveni cxovrebidan? 

3) ra iZleva SemTxveviTi movlenebis Seswavlis sa-
fuZvels? rogor gesmiT masobrivi SemTxveviTi 
movlenebi. ra aris prognozi da prognozireba? 

4) gaixseneT statistikis, rogorc sagnis, winaswari, 
araformaluri gansazRvra. 

5) cvladis cneba bihevioristul mecnierebebSi. 
cvladi, rogorc stimuli an Sesaswavl obieqtTa 
Tvisobrivi an raodenobrivi maxasiaTebeli. 

6) rogor moipoveba informacia, gazomva, CamoTvaleT 
cvladis gazomvis skalebi. 

7) ganmarteT saxeldebisa da rigis skala. SeadareT 
erTmaneTs, rogori cvladebis gazomva SeiZleba 
am skalebze? riT gansxvavdebian da ra aqvT saer-
To gazomvis am skalebs? ra nakli aqvs saxelde-
bis skalas? 

8) ganmarteT intervalebis skala da Sefardebis 
skala. 

9) raodenobrivi da Tvisobrivi cvladebi da monace-
mebi. 

10) ganmarteT diskretuli da uwyveti cvladebi. 
11) ganmarteT ricxvis realuri sazRvrebi, realuri 

qveda da realuri zeda sazRvari. 
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12) ricxvebis damrgvalebis wesebi. gamoTvlis Sua-
leduri nabijebi da gamoTvlis saboloo pasuxe-
bi. 

13) ras warmoadgens SemTxveviTi cda (dakvirveba, eqs-
perimenti)? 

14) ra aris monacemi? ra aris xdomiloba? 
15) ras warmoadgens Tvisobrivi (xarisxobrivi) mona-

cemi? ras warmoadgens raodenobrivi monacemi? 
16) rogor raodenobriv monacems vuwodebT diskre-

tuls? rogor raodenobriv monacems vuwodebT 
uwyvets? 

17) rogor xdomilobas ewodeba SeuZlebeli da ro-
gor aRiniSneba igi? 

18) rogor xdomilobas ewodeba aucilebeli da ro-
gor aRiniSneba igi? 

19) rogor xdomilobas ewodeba SemTxveviTi da ro-
gor aRiniSneba igi? 

20) ZiriTadad rogor kanonzomierebebs Seiswavlis 
maTematika? 

21) ras ewodeba dinamikuri kanonzomierebebi? ras 
ewodeba statistikuri kanonzomierebebi? 

22) ras niSnavs movlenaTa prognozireba? 
23) monacemebis warmodgena cxrilebiT principulad 

ramdennairad SegviZlia? 
24) ra aris xdomilobis fardobiTi sixSire? 
25) ra aris monacemis sixSire da fardobiTi sixSire? 
26) rogor dakvirvebas vuwodebT orSedegian dakvir-

vebas? 
27) ra aris fardobiT sixSireTa statistikuri ka-

nonzimiereba? 
28) moiyvaneT fardobiT sixSireTa statistikuri ka-

nonzomierebis magaliTi. 
29) ra aris albaTobis Teoriisa da maTematikuri 

statistikis sagani? 
30) rodis da sad warmoiSva albaTobis Teoria? 
31) rodis warmoiSva statistikis Teoriis dasawyisi? 
32) ra aris populacia (generaluri erToblioba)? 
33) ras swavlobs aRweriTi statistika? 
34) ras ewodeba SemTxveviTi SerCeva (amokreba)? 
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35) ras warmoadgnes SemTxveviTi SerCeva dabrunebiT? 
36) ras warmoadgens SemTxveviTi SerCeva dabrunebis 

gareSe? 
37) ras ewodeba populaciisa da SerCevis moculoba? 
38) rogor SerCevas ewodeba reprezentatuli (warmo-

madgenlobiTi)? 
39) pirobiTad ramden nawilad SeiZleba daiyos sta-

tistikis Teoria da rogor? 
40) rogor monacemebs ewodeba `nedli~ monacemebi? 
41) CamoTvaleT monacemTa mopovebis meTodebi. 
42) rogoria daxuruli da Ria kiTxvebi? 
43) vinaa korespodenti (interviueri) da respodenti? 
44) ras ewodeba cvladi da ramdeni saxis cvlads ic-

nobT? ganmarteT diskretuli da uwveti cvladebi. 
45) ra aris da rodis xdeba monacemTa Canacvleba 

(damaxinjeba)? 
46) CamoTvaleT monacemTa warmodgenis xerxebi. 
47) rogor aigeba monacemTa sixSiruli ganawilebis 

cxrili? 
48) rogor aigeba monacemTa fardobiT sixSireTa ga-

nawilebis cxrili? 
49) rogor aigeba monacemTa procentuli ganawilebis 

cxrili? 
50) ras ewodeba variaciuli mwkrivi? 
51) ras ewodeba statistikur monacemTa diapazoni? 
52) rogor xdeba statistikur monacemTa warmodgena 

wertilovani diagramiT? (miTiTeba: `nedli~ mona-
cemebis mixedviT da monacemTa sixSireebis mixed-
viT). 

53) ras warmoadgens xazovani diagrama da principu-
lad ramdeni saxisaa igi? 

54) ras warmoadgens piqtograma? 
55) rogor aigeba foTlebiani Reroebis diagrama? 
56) rogor aigeba svetovani (marTkuTxovani) diagrame-

bi da principulad ramdeni saxisaa igi? 
57) ra aris piqtograma da rogor aigeba igi? 
58) ra aris monacemTa ganawilebis poligoni da ro-

gor aigeba igi? 
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59) ra msgavseba da gansxvavebaa monacemTa xazovan 
diagramasa da monacemebis sixSireTa ganawilebis 
poligons Soris? 

60) ra msgavseba da gansxvavebaa monacemTa marTkuT-
xovani diagramiT warmodgenasa da sixSireTa ga-
nawilebis histogramas Soris? 

61) rodis da rogor aigeba wriuli diagrama? 
62) wriuli diagramis agebisas rogor gamoiTvleba 

wriuli seqtoris kuTxe? 
63) rogor aigeba ogiva? 
64) rodis xdeba monacemTa dajgufeba? 
65) ras ewodeba monacemis rangi da rogor gamoiT-

vleba igi a) gansxvavebuli monacemebisaTvis? b) 
ganmeorebadi monacemebisaTvis? 

66) ras ewodeba moda da rogor vipoviT mas? 
67) ras ewodeba monacemebis mediana da rogor vipo-

viT mas? 
68) ras ewodeba monacemebis ariTmetikuli saSualo 

da rogor vipoviT mas a) daujgufebeli monaceme-
bisaTvis? b) dajgufebuli monacemebisaTvis? 

69)  ras ewodeba monacemTa dispersia da rogor 
vpoulobT mas a) daujgufebeli monacemebisaTvis? 
b) dajgufebuli monacemebisaTvis? 

70) ras ewodeba monacemTa saSualo kvadratuli ga-
daxra (standartuli gadaxra) da rogor vpou-
lobT mas a) daujgufebeli monacemebisaTvis? b) 
dajgufebuli monacemebisaTvis? 

71) ras warmoadgens modaluri intervali (qveinter-
vali)? 

72) ariTmetikuli saSualosa da modaluri interva-
lis mixedviT rogor vadgebT sixSireTa ganawi-
lebis poligonisa da histogramis simetriulo-
bas? 

73) rogoria  monacemTa  procentuli ganawilebebi 
[X-iS; X+iS], (i=1,2,3,4),  `standartul intervalebSi?~ 

74) rogor vadgebT sixSireTa ganawilebis tipobriv 
formebs? 
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Tavi III. albaTobis Teoriis elementebi.  

Teoriuli masala 

 

§1. elementarul xdomilobaTa sivrce. 

moqmedebebi xdomilobebze 

 
gavixsenoT: 
cda (eqsperimenti, dakvirveba) ewodeba pirobaTa 

garkveul S kompleqsis Sesrulebas. 
cdis im SesaZlo SedegTa erToblioba, 

romlebic erTmaneTs gamoricxaven, erT-erTi maTgani 
aucileblad xdeba, erTgvarovanni arian da ar 
iSlebian masze `martivi~ xdomilobebis saxiT 
elementarul xdomilobaTa sivrces qmnis. am sivrcis 
elementebs elementarul xdomilobebs uwodeben. 

elementarul xdomilobaTa sivrce aRiniSneba Ω, 
xolo elementaruli xdomilobebi ω simboloTi.  

cdis pirobaTa S kompleqsi calsaxad gansaz-
Rvravs elementarul xdomilobaTa sivrces. 

elementarul xdomilobaTa sivrcis nebismier 
qvesimravles xdomiloba ewodeba. 

xdomilobebi aRiniSnebian laTinuri anbanis 
didi asoebiT A, B, C,... 

im ω elementarul xdomilobebs, romlebic Se-
dian raime A xdomilobaSi, A xdomilobis xelSem-
wyobi elementaruli xdomilobebi ewodebaT da am 
faqts aRniSnaven Semdegnairad: ω є A. 

amboben, rom A xdomiloba moxda, Tu cdis 
Sedegad adgili hqonda mis xelSemwyob erT-erT 
elementarul xdomilobas. 

xdomilobas, romelic mocemuli cdis yvela 
elementarul xdomilobas Seicavs, aucilebeli xdo-
miloba ewodeba da, bunebrivia, iseve rogorc elemen-
tarul xdomilobaTa sivrce, Ω simboloTi aRiniSneba. 

xdomilobas, romelic mocemuli cdis arcerT 
elementarul xdomilobas ar Seicavs SeuZlebeli 

xdomiloba ewodeba da aRiniSneba   simboloTi. 
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xdomilobas, romelic arc aucilebelia da arc 
SeuZlebeli, SemTxveviTi xdomiloba ewodeba. 

Tu Ω-s yvela is elementaruli xdomiloba, 
romelic iwvevs (xels uwyobs) raime A xdomilobas, 
amave dros iwvevs sxva B xdomilobasac, maSin 
amboben, rom A xdomiloba iwvevs B xdomilobas an A 

xdomiloba Sedis B xdomilobaSi da am faqts ase 

aRniSnaven - AB. 

Tu AB da BA, maSin A da B-s eqvivalenturi 
(tolZalovani) xdomilobebi ewodebaT da weren A=B. 

mocemuli cdis yvela aucilebeli xdomiloba 
eqvivalenturia; yvela SeuZlebeli xdomilobac 
eqvivalenturia. 

ori A da B xdomilobis jami (gaerTianeba) 
ewodeba xdomilobas, romelic xdeba maSin da 
mxolod maSin, rodesac A da B xdomilobebidan erTi 
mainc xdeba da aRiniSneba A+B an AB simboloTi.  

ori A da B xdomilobis namravli (TanakveTa) 
ewodeba xdomilobas, romelic xdeba maSin da 
mxolod maSin, rodesac xdeba A da B xdomilobebi 
erTdroulad da aRiniSneba AB an AB simboloTi. 

ori A da B xdomilobis sxvaoba ewodeba iseT 
xdomilobas, romelic xdeba maSin da mxolod maSin, 
rodesac xdeba A da ar xdeba B xdomiloba da 
aRiniSneba A-B an A\B simboloTi. 

A da B-s uTavsebadi xdomilobebi ewodebaT, Tu 

maTi erTdrouli moxdena SeuZlebelia, e.i. AB=Ø. 

A xdomilobis armoxdenas A-s sawinaaRmdego 
xdomiloba ewodeba da aRiniSneba Ā simboloTi. 

cxadia, rom Ω-A=Ā, ĀA=Ø. 
xdomilobaTa jami da namravli nebismieri 

sasruli da Tvladi raodenobis xdomilobebisaTvis 
analogiurad ganisazRvreba. 

sqematurad, ori A da B xdomilobis jami, 
namravli, sxvaoba, sawinaaRmdego xdomiloba 
SeiZleba warmovidginoT Semdegnairad:  
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                                              A+B                                                                     =               

 

 

                                                     

A-B                                          

(nax. 3.1). 

A, B, C xdomilobebisaTvis sruldeba Semdegi 
Tanafardobani: 

1.1. jamisa da namravlis komutatiuroba 

A+B=B+A, AB=BA 
1.2. jamisa da namravlis asociatiuroba 

A+B+C=A+(B+C)=(A+B)+C,  ABC=A(BC)=(AB)C 
1.3. distribuciuloba 

(A+B)C=AC+BC;  (AB)+C=(AC)  (B+C) 

1.4. BABA  ; BABA  ;  AA  ; A+A= A;  AA=A 

A+Ω=Ω; A+Ø=A; AΩ=A; AØ=Ø; Ω=Ø;  Ø= Ω 

A
1
, A

2
,...,

n  xdomilobani qmnian xdomilobaTa srul 
jgufs, Tu sruldeba Semdegi ori piroba: 

a) erT-erTi A i  (i=1,...,n) xdomiloba aucileblad 

xdeba, e.i. A1+A2+A3+…+An=Ω 
b) xdomilobebi wyvil-wyvilad uTavsebadia, e.i. A

i A j =Ø, i≠j,  

i, j=1,2,…n 
 

§2. kombinatorika 

kombinatorikis ZiriTadi principi SemdegSi 
mdgomareobs: TanmimdevrobiT Sesasrulebelia k moq-
medeba. Tu pirveli moqmedeba SeiZleba SevasruloT 
n1, meore - n2, mesame n3 da a.S. 

k-uri n k  gansxvavebuli wesiT, maSin k moqmedeba 

mTlianobaSi SeiZleba Sesruldes n
1
n

2
….n k  gansxva-

vebuli wesiT. 

B 
A A B 

                           
 
 
 

                                                             
A 

                    
 
 
 
 
                                                                                                                    

                                                                                                                  
 

                      

               

  

A B 

                   
 
 
 
 
                                                                                                                    

                                                                                                                      
 

                      

               

  

A  B 

                   
 

 
 
 
                                                                                                                    

                                                                                                                      
 

                      

               

  

A  B 
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magaliTad, Tu giorgis 
aqvs 3 perangi da 2 halstuxi, 
maSin maTi arCevis ramdennairi 
SesaZlebloba gaaCnia mas? 

       amoxsna: 
halstuxis arCevis 2 vari-

anti (2 gansxvavebuli wesi) da yovel variantTan 
perangis SerCevis 3 variantia, (3 gansxvavebuli wesia) 
e.i. giorgis sul 2 3 6   arCevani aqvs. 

ganvixiloT Semdeg magaliTi: Tu mocemulia oTx-

elementiani (n=4) simravle  , , , ,a b c d  maSin am simrav-

lis elementebisagan ramdeni gansxvavebuli or-
elementiani (k=2) qvesimravlis Sedgena SeiZleba?  

amoxsna: pirvel rigSi davazustoT, qvesim-
ravleebi riT unda gansxvavdebodnen erTmaneTisagan?  

a) qvesimravled    , , ,a a b b  da a.S. orelementiani 

simravleebi da a.S. ar ganixileba, radgan mocemul 

simravleSi elementi a , ,b c an dorjer ar gvxvdeba. 
b) wamierad davuSvaT, rom mocemuli simravlis 

elementebi a ,b ,c  da d  raime orelementiani kodis 
(Tundac orcifriani telefonis nomris) cifrebia. 

maSin qvesimravle  ;a b  da  ;b a  sxvadasxva qvesim-

ravle iqneba. qvesimravleSi elementebis adgilebis 
Secvlam qvesimravlis Secvla gamoiwvia. vambobT: 
qvesimravleSi elementebis dalagebas mniSvneloba 
eniWeba. maT dalagebul simravleebs uwodeben, xolo 
Tu maT ganvixilavT rogorc raime oTxelementiani 
simravlis dalagebul orelementian qvesimravleebs, 
maSin maT Sesabamisad, oTxelementiani simravlidan 
Sedgenil orelementian wyobebs uwodeben. gamorCevis 
mizniT maT aRniSnaven (a ,b ) simboloTi. 

mocemuli oTx-elementiani (n=4) simravlidan 

 , , , ,a b c d  Sedgeba 12 orelementiani (k=2) wyoba: (a ,b );

( , )b a ; (a ,c ); ( , );c a ( , );a d ( , );d a ( , );( , ).b c c b  
bunebrivia, dagebadaT kiTxva: yovelTvis am 

xerxiT unda davTvaloT wyobaTa raodenobebi? 
pasuxi calsaxaa: `cxadia, ara~. arsebobs wyobaTa 
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raodenobebis aRniSvnisa da gamoTvlis zogadi wesi. 
am sakiTxs am paragrafSi odnav mogvianebiT ganvi-
xilavT. 

jerjerobiT ganvixiloT  , , , ,a b c d  oTx elementi-

ani (n=4) simravlidan or elementiani (k=2) daulage-
beli qvesimravleebis Sedgenisa da maTi raodeno-
bebis daTvlis sakiTxi. am qvesimravleebSi elemente-
bis gadalagebiT ar miiReba axali qvesimravle, anu 
qvesimravlis elementebis dalagebas mniSvneloba ar 
eniWeba. aseT qvesimravleebs jufTebebs uwodeben. 

gamorCevis mizniT, maT aRniSnaven [ , ]a b  simboloTi. 

[ , ]a b  da [ , ]b a  erTidaigivea (muWSi gvaqvs a da b 
burTula, gadmoatrialeb muWs, muWSi isev imave 
Semadgenlobis b da a burTulis wyvilia.  

oTx elementiani (n=4) simravlidan Sedgeba or 

(k=2) elementiani 6 jufTeba: [ , ]a b ; [ , ]a c ; [ , ]a d ; [ , ]b c ; 

[ , ]b d  da [ , ]c d . 
jufTebaTa raodenobis aRniSvnasa da gamosaT-

vlel zogad wess odnav mogvianebiT SemogTavazebT. 

oTx (n=4) elementiani  , , , ,a b c d  simravlidan Sed-

geba k=4 elementiani 24 wyoba. isini mxolod elemen-

tebis gadanacvlebiT miiRebian: ( , , , ),( , , , )a b c d b a c d da a.S. 
(Tu ar gjeraT, SeamowmeT!) maT gadanacvlebebs 
uwodeben. gadanacvlebaTa raodenobis aRniSvnisa da 
gamoTvlis zogad wess qvemoT SemogTavazebT. 

 
kombinatorikis zogadi wesebi 

 

n-elementiani simravlis yovel k-elementian iseT 
qvesimravles, romlis elementebis adgilebis Secvla 
qvesimravles ar cvlis (anu elementebis dalagebas 
mniSvneloba ar eniWeba), n elementidan aRebuli k-el-
ementiani jufTeba ewodeba; n-elementiani simravlis 

yvela k-elementian jufTebaTa ricxvi aRiniSneba 
k

nC  

simboloTi da gamoiTvleba formuliT 
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K

knnn

Knk

n
C k

n








21

)1)....(1(

)!(!

!
 

n-elementiani simravlis k-elementian yovel da-
lagebul qvesimravles n elementidan aRebuli k-
elementiani wyoba ewodeba. 

n-elementiani simravlis yvela k-elementian 

wyobaTa ricxvi, romelic aRiniSneba k

nA  simboloTi, 
gamoiTvleba formuliT 

)!(

!
)1)....(2)(1(

kn

n
knnnnAk

n


  

n-elementiani simravlis n-elementian wyobas 
gadanacvleba ewodeba. 

n-elementiani simravlis yvela gadanacvlebaTa 
ricxvi aRiniSneba Pn simboloTi da gamoiTvleba 
formuliT 

!n n   ( ! 1 2 ... ( 1);0! 1;1! 1).n n        

vTqvaT k1,k2,…km arauaryofiTi mTeli ricxvebia, 

amasTan 



m

i

i nk
1

 warmovidginoT n-elementiani A 

simravle, Sesabamisad, k1,k2,…km-elementiani A1,A2,…Am 

simravleebis gaerTianebis saxiT. A simravlis aseT 
jgufebad yvela SesaZlo dayofaTa ricxvi aRvniSnoT 

1 2( , ,..., )n mC k k k da igi ganisazRvreba formuliT 

!!...!

!
),...,,(

21

21

m

mn
kkk

n
kkkC   

vTqvaT, n-elementiani A simravle dayofilia 

Sesabamisad 1 2, ,..., kn n n  (
1

m

i

i

n n


 )-elementian simravleebad 

da B aris A simravlis  m-elementiani qvesimravle, 

romelic Seicavs 1 simravlis 1m elements, 2 simrav-

lis 2m  elements da a.S. k simravlis km  elements  

(



m

i

i mm
1

). mocemuli n-elementian A simravlidan yvela 

aseT m-elementian B qvesimravleTa ricxvi, kombina-
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torikis ZiriTadi principis mixedviT, tolia 

1 2

1 2
... x

x

mm m

n n nC C C    
 

savarjiSoebi 

daamtkiceT: 

1. 
nnm

m

n

n

mn

m
PP

P

nnm

m

P

A
C







!)!(

!
 

2. 
nm

m

n

m CC   
miTiTeba am tolobis samarTlianoba cxadia, 

radgan 

nm

m

n

m C
nmn

m

nmnmm

m
C 







)!(!

!

)!()]!([

!
 

SeniSvna: gadanacvlebis, wyobis da jufTebis ga-
mosaangariSeblad, Sesabamisad, visargeblebT for-
mulebiT: 

nm

mn

mm
P

P

nm

m
AmP







)!(

!
;! ; 

nnm

mnm

m

n

m
PP

P

nnm

m
CC











!)!(

!)(

. 

3. erT merxze 5 moswavle unda dajdes. ramdeni 
sxvadasxva dajdomaa SesaZlebeli? 

4. ramdeni oTxniSna ricxvi SeiZleba daiweros 
Semdegi cifrebiT: 0;1;2;3? 

miTiTeba: oTxi cifrisagan SesaZlebel yovelg-
var gadanacvlebaTa raodenobas unda gamovakloT 0-
iT dawyebul gadanacvlebaTa raodenoba. 

5. sivrceSi sibrtyis mdebareoba 3 wertiliT 
isazRvreba. ramdeni sxvadasxva sibrtye SeiZleba ga-
vavloT: 1) 4; 2) 7; 3) 10; 4) n wertilze, Tu am wer-
tilTa arc erTi sameuli erT swor xazze ar mdeba-
reobs da arc erTi oTxeuli araa erT sibrtyeze 
moTavsebuli? 

6. 32 kartidan varaudiT viRebT oTx-oTx karts. 
kartebis amoRebis ramdeni sxvadasxva SemTxveva 
SeiZleba iyos? 

7. ramdeni sxvadasxva gadanacvleba SeiZleba 1; 2; 
3; 4; 5; 6 cifrebisagan movaxdinoT iseTi, rom Ti-
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Toeuli gadanacvleba iwyebodes cifri 4-ianiT? ci-
frebiT 45? cifrebiT 456? 

8. klasSi 32 moswavlea, maTgan 6 moswavle pir-
vel merxze unda davsvaT. ramdeni sxvadasxva 
SemTxvevaa SesaZlebeli, Tu saxeSi miviRebT mxolod 
mowafeTa gvarebs da ara maT Tanmimdevrobas jdomis 
dros? 

9. gamoTvaleT: a) 
!3

!4!6 
; b) 

!5

56 PP 
; g) 

5 4

8 8

3

8

A A

A


; 

10. amoxseniT gantoleba 
2

153
x

C  ; 

11. daamtkiceT, rom 
!

( )!

k

n

n
A

n k



  b) 

!

m
k

n
n

C
A

m
  

 
kombinatorikis martivi sqemebi 

 
saswavlo mizniT zogjer sasargebloa Semdegi 

martivi sqemebis mimoxilva xisebri diagramis 
(dendogramis) gamoyenebiT, magaliTad:  

a) dendogramiT gamosaxulia Sesabamisad, erTi 
da ori `monetis~ sibrtyeze dagdebis Sesabamisi 
SesaZlo Sedegebis simravle: 

sul 2 mosalodneli      sul 4 mosalodneli Sedegia.    
Sedegia.  isini qmnian              isini qmnian simravles: 

simravles   b,s              (b,b), (b,s), (s,b), (s,s)      

SeniSvna: (b) aRniSnavs monetis zeda mxareze 
borjRalis dafiqsirebas, (s) ki _ safasurisas. 
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b) dendogramiT mocemulia kamaTelis gagorebis 
SemTxvevaSi Sesabamisi SesaZlo `martivi~ Sedegebis 
(qulebis) simravle: 

 
 
 
 
 
 
sul 6 mosalodneli Sedegia. isini qmnian simravles: 

 1;2;3;4;5;6 . erTi aRniSnavs kamaTelze 1-ianis mosvlis 

faqts, 2-orianis mosvlis faqts da a.S. 

davaleba. SeadgineT ori kamaTelis erTdroulad 
gagorebis (an erTi kamaTelis orjer gagorebis 
Sesabamisi xisebri grafi (dendograma). CawereT da 
daTvaleT mosalodneli Sedegebi (ricxvTa wyvilebi). 

 
 

SemTxveviTi amokrefa populaciidan yuTis 

magaliTze 

 
vTqvaT, yuTSi 1-dan M 

ricxvamde gadanomrili  er-
Tnairi burTulaa. alal-
bedze saTiTaod iReben n

burTulas. yoveli i -uri 
amoRebis Semdeg afiqsireben 
amoRebuli burTulis 

nomers, aRvniSnoT es nomeri 
i

a -iT ( 1,...,i n ). yuTSi 

burTulebi qmnian populacias, romlis moculobaa M 

populaciis elementebis (obieqtebis) raodenobas (M-

s) populaciis moculobas uwodeben. iTvleba, rom 
yuTidan calkeuli burTulis amoReba, alalbedze 
(anu SemTxveviT) xdeba, rac imas niSnavs, rom 
calkeuli amoRebis win burTulebs kargad 
gadaureven erTmaneTSi da Semdeg alalbedze iReben 
burTulas. Semdeg afiqsireben amoRebuli burTulis 
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nomers. pirveli amoRebis Sedegad dafiqsirdeba 
1

a  

ricxviTi nomeri. 
1

a  aris an  1, 2, 3,..., M-is toli  

(  1
1,2,3...a M -s), Semdegi amoRebis Sedegad dafiqsir-

deba burTulis 
2

a ricxviTi nomeri. Tu ra ricxviTi 

simravlidan SeiZleba iyos aRebuli es 
2

a ricxvi, es 

faqti damokidebulia imaze, Tu rogori wesiT xdeba 
yuTidan yoveli momdevno burTulis alalbedze 
amoReba. yuTidan (anu M-moculobiani populaciidan) 
alalbedze n-jer burTulis amokrefis 

1 2
, ,...,

n
a a a  

Sedegs ewodeba mocemuli populaciidan SemTxveviTi 
SerCeva an SemTxveviTi amokrefa (rogorc arsebiTi 
saxeli `SenarCevi~, `amonakrefi~, da ara rogorc 
`procesi~ da `qmedeba~). n aris SemTxveviTi SerCevis 
(SemTxveviTi amonakrefis) moculoba.  

SeiZleba ganixilebodes yuTidan n burTulis 
erTdrouli SemTxveviTi SerCevac.  

ganasxvaveben yuTidan (populaciidan) SemTxveviT 
amokrefas dabrunebiT da SemTxveviT amokrefas 
dabrunebis gareSe. 

 
SemTxveviTi amokrefa dabrunebiT 

 
SemTxveviTi amokrefa 

(rogorc procesi) dabrune-
biT xdeba maSin, rodesac 
yuTidan alalbedze burTu-
lis yoveli momdevno amo-
Rebis win  nomris dafiq-
sirebis Semdeg am burTu-

las isev yuTSi abruneben. yuTSi burTulebs kargad 
aureven erTmaneTSi da Semdeg alalbedze amokrefis 
procesi isev grZeldeba. am SemTxvevaSi SemTxveviT 

1 2
, ,...,

n
a a a  amonakrefSi ( 1,..., )

i
a i n  SemTxveviTi ricx-

vebi SeiZleba ganmeordnen da TiToeuli maTgani 

 1,2,...,M  ricxviTi simravlidanaa SemTxveviT arCe-

uli, anu  1,2,...,
i

a M  ( 1,... )i n , sadac n nebismieri 
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naturaluri ricxvia, amasTan, an ,n M an n M an 
n M . 
sazogadod, ganasxvaveben dalagebul amonakrefs da 
daulagebel amonakrefs. dalagebuli amonakrefi 

aRiniSneba 
1 2

( , ,..., )
n

a a a
 

simboloTi, xolo daula-

gebeli _ 
1 2

[ , ,..., ]
n

a a a  simboloTi.  

konkretul SemTxveviT amonakrefs SeiZleba 
SevusabamoT konkretuli elementaruli xdomiloba.  

 dabrunebiTi dalagebuli SemTxveviTi amonak-
rebis SemTxvevaSi yvela SesaZlo nmoculobiani 
SemTxveviTi amonakrefi qmnis elementarul xdomi-
lobaTa sivrces: 

 1 2: ( , ,... ) : 1,2,..., , 1,...,na a a a M i ni      . 

yvela SesaZlo elementaruli xdomilobaTa 

raodenoba, romelic aRiniSneba ( )m  -iT, toli iqneba 

nM -is ( ( )m  = nM ). 
 dabrunebiTi daulagebeli amonakrefis 

SemTxvevaSi yvela SesaZlo nmoculobiani Sem-
TxveviTi amonakrefi qmnis elementarul xdomi-
lobaTa sivrces: 

 1 2: [ , ,... : 1,2,..., , 1,...,]na a a a M i ni       

cnobilia, rom yvela SesaZlo elementaruli 

xdomilobebis raodenoba 1
( ) n

m n
Cm

 
  -is. 

 
SemTxveviTi amokrefa dabrunebis gareSe 

 
SemTxveviTi amokrefa (ro-
gorc procesi) dabrunebis 
gareSe xdeba maSin, rodesac 
yuTidan alalbedze yoveli 
momdevno burTulis amo-
Rebis win amoRebul bur-
Tulas ukan yuTSi aRar 
abruneben. am  SemTxvevaSi  
1 n M  . 
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 dabrunebis gareSe dalagebuli amokrefis 
SemTxvevaSi n moculobiani amonakrefi qmnis elemen-
tarul xdomilobaTa sivrces: 

 1 2
: ( , ,... : 1,2,..., , , 1,...,) , , .na a a a a M i j n

i i
aj i j       

yvela SesaZlo elementaruli xdomilobebis rao-
denoba ( ) n

M
Am   -is. 

 dabrunebis gareSe daulagebeli amokrefis 
SemTxvevaSi n moculobiani amonakrefi qmnis elemen-
tarul xdomilobaTa sivrces: 

 1 2
: [ , ,... : 1,2,..., , , 1,...,] , , .na a a a a M i j n

i i
aj i j       

yvela SesaZlo elementaruli xdomilobebis 

raodenoba ( ) n

MCm   -is. 

davaleba: kamaTelis erTxel, orjer, samjer, 
oTxjer da xuTjer gagorebis Sedegebi ganixileT 
yuTis zemoT aRwerili im sqemis saxiT, romelsac 
Tqven TvliT Sesabamisad mizanSewonilad da 
TiToeul SemTxvevaSi gamoTvaleT elementaruli 
xdomilobebis raodenoba (miTiTeba: 6; 1,2,3,4,5M n  ). 

 

 

§3. albaTobis statistikuri, klasikuri da  

geometriuli gansazRvra 

 

erTsa da imave pirobebSi Catarebul N cdaSi 
raime A xdomilobis moxdenis  K ricxvis fardobas 
cdaTa ricxvTan, xdomilobis fardobiTi sixSire 

ewodeba, aRiniSneba mW (A) simboloTi, e.i. 

( )N

K
W A

N
 ; 

rodesac cdaTa N ricxvi sakmaod didia, A xdo-

milobis ( )NW A  fardobiT sixSires Rebuloben A 

xdomilobis albaTobad, romelsac aRniSnaven ( )P A
simboloTi, e.i. 
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                           

                                                                                                                     

 

                      

               

  

A 

         
( )

K
P A

N
                      (3.1) 

(3.1) aris albaTobis statistikuri gansazRvra. 

Tu Ω elementarul xdomilobaTa sivrce Sedgeba 
Tanabrad SesaZlebel elementarul xdomilobaTa 

sasruli raodenobisagan, maSin A xdomilobis (A  Ω),    

( )P A albaToba ganisazRvreba formuliT: 

                 

( )
( )

m A
P A

n
 ,           (3.2) 

sadac ( )m A
 
aris A xdomilobis xelisSemwyob 

elementarul xdomilebaTa raodenoba, xolo n - cdis 
yvela SesaZlo elementarul xdomilobaTa raodeno-
ba  ( )n m   

(3.2) aris albaTobis klasikuri gansazRvra. 

 
vTqvaT, raime Ω areSi SemTxveviT vir-

CevT wertils. albaToba imisa, rom wer-

tili moxvdeba  A areSi, A  Ω,  gamoiTv-
leba formuliT: 

                         
( )

A
P A 


,               (3.3) 

sadac A
 
da 

 
aRniSnaven Sesabamisad A da Ω 

areebis zomebs. isini ricxviT RerZze monakveTebis 
sigrZeebia, sakoordinato sibrtyeze _ farTobebia, 
xolo sivrceSi _ moculobebia. 

(3.3) aris albaTobis geometriuli gansazRvra. 
 

§4. xdomilobaTa jamis albaToba. 

sawinaaRmdego xdomilobis albaToba 

 
nebismieri ori A da B xdomilobis jamis alba-

Toba gamoiTvleba formuliT: 

P(A+B)=P(A)+P(B)-P(AB)           (4.1) 
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Tu A da B xdomilobebi uTavsebadia, maSin 

P(AB)=P(Ø)=0 da P(A+B)=P(A)+P(B). 
erTobliv damoukidebeli A1,A2,...,An xdomilobe-

bisaTvis marTebuli Semdegi formula: 





n

i

in

n

i

i APAAAPAP
1

21

1

)(1)...(1)(           (4.2) 

Tu A1,A2,...,An wyvil-wyvilad uTavsebadi xdomi-
lobebia, maSin 





n

i

i

n

i

i APAP
11

)()(         (4.3) 

sawinaaRmdego xdomilobis albaToba gamoiTvle-
ba formuliT: 

P(Ā)=1-P(A)                (4.4) 
 

§5. pirobiTi albaTobis formula.  

xdomilobaTa namravlis albaToba 

 

A xdomilobis pirobiTi albaToba im pirobiT, 
rom B xdomilobas adgili ukve hqonda, aRiniSneba 

P(A|B) an PB(A) simboloTi da ewodeba gamosa-
xulebas: 

P(A|B) = 
)(

)(

BP

BAP 
, Tu P(B)≠0                (5.1) 

analogiurad ganisazRvreba P(B|A),  roca P(A)≠0 
cxadia, A da B xdomilobaTa namravlis alba-

Tobis gamosaTvlel formulas eqneba saxe 

P(A·B) =P(A)P(B|A)=P(B) P(A|B)           (5.2) 
B xdomiloba araa damokidebuli A xdomilobaze, 

Tu P(B/B)=P(B) rac imas niSnavs, rom A xdomilobis 
moxdena an armoxdena gavlenas ar axdens xdomilobis 
albaTobaze. am SemTxvevaSi arc A xdomilobaa damo-
kidebuli B-ze da vwerT 

P(AB)=P(A) P(B)            (5.3) 
Tu A da B damoukidebeli xdomilobebia, maSin 

damokidebulia agreTve xdomilobebic: Ā da B,  A da 

B , Ā da B . 
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A
1
,A

2
,…,A n xdomilobebs ewodebaT erToblivad 

damoukidebeli, Tu am sistemis nebismieri k xdomi-
lobis (1 k n  ) TanakveTis (namravlis albaToba 
Sesabamisad, maTi albaTobebis namravlis tolia, rac 
imas niSnavs, rom i≤I,<…<ik≤n da k=2...n naturaluri 
ricxvebisaTvis sruldeba toloba 

P(Ai1 … Aik)=P(Ai1) … P(Aik)                  (5.4) 
Tu es formula marTebulia mxolod k=2 

mniSvnelobisaTvis, maSin A
1
,A

2
,…,A n xdomilobebs 

wyvil-wyvilad damoukidebeli xdomilobebi ewode-
baT.  

e.i. A1,A 2 ,…,A n wyvil-wyvilad damoukidebeli 

xdomilobebia, Tu am sistemis xdomilobaTa nebis-
mieri wyvili urTierTdamoukidebeli xdomilobaa.  

Caiwereba: 

( ) ( ) ( ), , 1, ; 1,i j i jP A A P A P A i j i n j n       

(5.4)-dan vRebulobT Sedegebs: 
Tu A

1
,A 2 ,...,An erTobliv damoukidebeli xdomi-

lobebia, maSin erTobliv damoukidebeli iqneba 
agreTve mocemuli sistemidan zogierTi an yvela 
xdomilobis sawinaaRmdego xdomilobiT SecvliT 
miRebuli sistemac. 

Tu A 1,A 2 ,...,An  erTobliv damoukidebeli xdomilo-
bebia, maSin: 

11

( )
n n

i i

ii

P A P A


 
 

 
            (5.5) 

A 1,A 2 ,...,A n  xdomilobebis erToblivi damoukideb-
lobidan gamomdinareobs misi nebismieri qvesistemis 
erToblivi damoukidebloba da cxadia, wyvil-wyvi-
lad damoukideblobac. 

sawinaaRmdego debuleba ar aris marTebuli, anu 
Tu A

1
,A 2 ,...,A n wyvil-wyvilad damoukidebeli xdomilo-

bebia, es ar niSnavs imas, rom isini erTobliv 
damoukideblebi iqnebian. naTqvamis sailustraciod, 
ganvixiloT bernSteinis magaliTi. 
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wesieri tetraedris samwaxnagze aweria TiTo 
ricxvi: 1, 2 an 3, xolo meoTxe waxnagze aweria samive 

es ricxvi erTad. kA aRniSnavs xdomilobas, romelic 

Seesabameba im faqts, rom brtyel zedapirze 
dagdebuli tetraedri daecema waxnagze, romelsac 

aweria ricxvi k. k=1,2,3. gamovikvlioT 1 2 3, ,A A A

xdomilobebis wyvil-wyvilad damoukideblobis da 
erTobliv damoukideblobis sakiTxi. 

wesieri tetraedri erTgvaro-
vani masalisgan aris damzadebuli. 

amitom 1 2 3

2 1
( ) ( ) ( ) ,

4 2
P A P A P A     

radgan tetraedrs aqvs 4 waxnagi 
da ricxvi 1-iani, 2-iani da 3-iani 
aweria 2 waxnagze.  cxadia agreTve, 

rom: 1 2

1
( ) ,

4
P A A    1 3

1
( ) ,

4
P A A   2 3

1
( )

4
P A A  , amitom sru-

ldeba piroba:  

1 2 1 2( ) ( ) ( ),P A A P A P A  
 1 3 1 3( ) ( ) ( ),P A A P A P A  

 

2 3 2 3( ) ( ) ( )P A A P A P A   . aqedan gamomdinareobs, rom 

1 2 3, ,A A A xdomilobebi wyvil-wyvilad damoukideblebi 

arian. 

axla SevamowmoT, 1 2 3, ,A A A  arian Tu ara 

erTobliv damoukidebeli xdomilobebi. 1 2 3, ,A A A  

xdomilobebis erTobliv moxdenas xels uwyobs 
tetraedris 4 waxnagidan mxolod erTi waxnagi 

ricxvebiT: 1,2,3, amitom: 1 2 3

1
( , , )

4
P A A A  , magram:  

1 2 3

1 1 1 1
( ) ( ) ( )

2 2 2 8
P A P A P A       

 

amrigad, 1 2 3( , , )P A A A  1 2 3( ) ( ) ( )P A P A P A  . 

es niSnavs, rom xdomilobebi 1 2 3, ,A A A  erTobliv 

damoukideblebi ar arian, miuxedavad imisa, rom isini 
wyvil-wyvilad damoukideblebi iyvnen.  

 



 137 

§6. sruli albaTobisa da baiesis formulebi 

 
Tu H

1
,H

2
,...,Hn xdomilobebi qmnian xdomilobaTa 

srul jgufs da P(Hi)≠0, i=1,…n, maSin nebismieri A 

xdomilobisaTvis, romelsac cdis Sedegad SeiZleba 
adgili eqnes romelime Hi (i=1,…n) xdomilobasTan 
erTad, sruldeba tolobebi: 





n

i

ii HAPHPAP
1

)|()()(       (6.1) 





n

i

ii

kk
k

HAPHP

HAPHP
AHP

1

)|()(

)|()(
)|( , k=1,….,n   (6.2) 

(6.1) aris sruli albaTobis formula,  
(6.2)  _ baiesis formula. 
 

 
§7. damoukidebel cdaTa sqema 

 

vTqvaT, cdas vatarebT erTsa da imave pirobebSi 
n-jer da TiToeul cdas gaaCnia mxolod ori 
urTierTsawinaaRmdego Sedegi: „warmateba“ (raime  

xdomilobis moxdena), „marcxi“ (xdomilobis ar-

moxdena). SemoviRoT xdomilobebi i={i-ur cdaSi ad-

gili aqvs „warmatebas“}, maSin ={i-ur cdaSi 
adgili aqvs „marcxs“}, i=1,2…n, romelTa albaTobebi 
aRvniSnoT Sesabamisad P(Ai) da P(Āi)-iT. 

Tu yovel cdaSi „warmatebis“ albaToba aris 
mudmivi arauaryofiTi sidide P(Ai)=p, i=1,…n da A1, 

A2,...An xdomilobebi erToblivad damoukideblebi 
arian, maSin vambobT, rom gvaqvs damoukidebel cdaTa 
bernulis sqema. 

cxadia: 
P(Āi)=1-P(Ai)=1-P=q, i=1,…n  da p+q=1 

albaToba imisa, rom n damoukidebel cdaSi 
„warmatebas“ adgili eqneba k-jer da ar eqneba adgili 
(n-k)-jer, aRiniSneba Pn(k)-Ti da gamoiTvleba 
bernulis formuliT 
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!
( )

!( )!

k k n k k n k

n n

n
P k C p q p q

k n k

  


, k=0,1,…,n   (7.1) 

k-s im ko mniSvnelobas, romlisTvisac (7.1) formu-
liT gamoTvlili Pn(k) albaToba udidesia, ewodeba A 

xdomilobis moxdenis („warmatebis“), ualbaTesi ri-
cxvi. 

Tu (n+1) p  wiladia, maSin ko gamoiTvleba formu-
liT 

ko=[(n+1)p],             (7.2) 
sadac [x] aRniSnavs ricxvis mTel nawils. Tu 

sidide (n+1)P mTelia, maSin ko Rebulobs or 
mniSvnelobas: 

ko=(n+1)p-1  ko=(n+1)p           (7.3) 
rodesac 0<p<1 n didi ricxvia, iseTi rom np>10; 

maSin (7.1) formuliT sargebloba Sromatevadi xdeba, 
amitom am SemTxvevaSi ufro mosaxerxebelia 
visargebloT Semdegi miaxloebiTi formulebiT: 

1
( ) ( )

n
P k x

npq
  ,           (7.4) 

sadac 
npq

npk
x


 , 

2

2

2

1
)(

x

ex






  )(( x - laplasis 

funqciaa).  
rodesac A iSviaTi xdomilobaa ( p  mcire ri-

cxvia), xolo n didi ricxvia (n  ), maSin:  

( )
!

k

n
P k e

n

  ,              (7.5) 

sadac 0,
n

p p  Tu n   da λ=np. φ( x ) funqciisa 

da (7.5) formuliT gamosaxuli Pn(k)-s mniSvnelobebi 
mocemulia Sesabamisad danarTis I da III cxrilebSi, 
amasTan (7.4) formuliT sargebloba mizanSewonilia 
im SemTxvevaSi, Tu np>10;  Tu np≤10, ukeTes 
miaxloebas iZleva (7.5) formula. 

(7.4) aris muavr-laprasis lokaluri zRvruli 
formula, xolo (7.5)-puasonis formula. 
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albaToba imisa, rom n Catarebul cdaSi 
„warmatebaTa“ (sasurveli xdomilobis mosvlaTa) k 

ricxvi moTavsebuli iqneba [k1, k2] SualedSi, 
gamoiTvleba formuliT 

2

1

1 2
( )

k
k k n k

n
k k

P k k k C p q 



           (7.6) 

sadac 
1

k  da 
2

k  dadebiTi mTeli ricxvebia. 

Tu n didi ricxvia, maSin am albaTobis gamosaT-
vlelad SeiZleba gamoyenebul iqnas Semdegi miax-
loebiTi formulebi: 

2 1

1 2 0 0
( )

k np k np
P k k k

npq npq

    
          

   
        (7.7) 

sadac 

dtex
x

t




0

2
0

2

2

1
)(


 

amasTan, npq>9, xolo winaaRmdeg SemTxvevaSi, Tu 
np≤10 

2

1

1 2
( )

!

k
k

k k

P k k k e
k

 



          (7.8) 

(Фo( x ) funqciisa da (7.8) formuliT gansazRvruli 
2

1 !

k
k

k k

e
k

 



  gamosaxulebis mniSvnelobebi mocemulia Sesa-

bamisad II da IV cxrilebSi. 
(7.7) aris muavr-laplasis intergaluri zRvruli 

formula, xolo (7.6) da (7.8) miiRebian Sesabamisad 
(7.1) da (7.5) formulebidan. 

 

§8. SemTxveviTi sidide. SemTxveviTi sididis 

albaTobebis ganawilebis kanoni, ganawilebis 

funqcia da simkvrive. magaliTebi. 

 
Ω elementarul xdomilobaTa sivrceze 

gansazRvrul ξ=ξ(ω) funqcias ewodeba SemTxveviTi 
sidide, Tu nebismieri x  ricxvisaTvis simravle 
A={ω:ξ(ω)< x }={ξ< x } warmoadgens SemTxveviT xdomilo-
bas. 
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Tu A={ξ< x } aris SemTxveviTi xdomiloba, maSin 
SemTxveviT xdomilobebs warmoadgenen agreTve sim-
ravleebi: 

{ x }, {> x }, { x }, {a x }, {a<b}, 

{a< x }, {a<< x }, 
sadac a  da b (a <b) namdvili ricxvebia. 
elementarul xdomilobaTa Ω sivrceze gansaz-

Rvrul or ξ da η SemTxveviT sidides ewodeba 
damoukidebeli, Tu nebismieri x  da y  ricxvebisaTvis 

xdomilobebi A={ξ< x } da B={η< y } damoukidebelia. 
ξ1...ξn SemTxveviT sidideebs erTobliv damo-

ukidebeli ewodebaT, Tu nebismieri 1a , 2a … na  ricxve-

bisaTvis xdomilobebi A1={ξ< 1a }… n ={ξ< na } erTobliv 

damoukidebelia. 
ξ=ξ(ω) SemTxveviTi sididis ganawilebis funqcia 

ewodeba 
F  ( x )=P{ω:  (ω)≤ x },  (-∞< x <∞) funqcias. 

Tu Ω elementarul xdomilobaTa sivrce diskre-
tulia, maSin simravle {ω:ξ(ω)≤ x } yovelTvis warmo-
adgens SemTxveviT xdomilobas. 

diskretul elementarul xdomilobaTa Ω siv-
rceze gansazRvrul ξ=ξ(ω), ω є Ω, SemTxveviT sidides 
diskretuli SemTxveviTi sidide ewodeba. 

diskretuli ξ(ω) SemTxveviTi sididis mniSvne-
lobaTa simravle sasruli an Tvladi simravlea:  

 ={ 1x , 2x … nx } an  ={ 1x  2x …} 1x 2 ... nx x   ricxvebs 

diskretuli  ξ SemTxveviTi sididis SesaZlo mniSvne-
lobebi ewodebaT. 

albaToba imisa, rom ξ SemTxveviTi sidide 

miiRebs 
k

x  mniSvnelobas, tolia: 

 ( kx )=P{ω:ξ(ω)= kx }=P{ξ= kx }= kp , k=1,2…             (8.1) 

cxadia 
1

1k

i

p




  

Tu mocemulia ξ SemTxveviTi sididis SesaZlo 
Xk, k=1,2…, mniSvnelobebisa da maTi Sesabamisi Pk 

albaTobebis erToblioba, vityviT, rom mocemuli 
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gvaqvs ξ diskretuli SemTxveviTi sididis ganawileba. 
ξ diskretuli SemTxveviTi sididis ganawileba 
moicema Semdegi cxrilis saxiT: 

 
  1x  2x  

... nx  
... 

P  1p  2p  
... np  

... 

1

1i

i

p




 , 

cxrilis pirvel striqonSi Cawerilia ξ 
SemTxveviTi sididis SesaZlo mniSvnelobebi, xolo 
meore striqonSi am mniSvnelobebis Sesabamisi 
albaTobebi. 

 

diskretuli ganawilebis magaliTebi 

 

1. bernulis ganawileba (parametriT p).  
 

  0 1 

P  
p  1 p  

0<p<1 

2. binomialuri ganawileba (parametrebiT (n, k, p) 

  0 1 2 ... n  

P  0p  
1p  

2p  ... np  

 

,k k n k

k np C p q   0<p<1, k=0,1,...,n. 

 

3. puasonis ganawileba (parametriT ) 

  0 1 2 ... n  ... 

P  0p  1p  2p  ... np  ... 

, 0, 0,1,...
!

k

kp e k
k


    
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SemTxveviT sidides ewodeba uwyveti, Tu misi 
ganawilebis funqcia SeiZleba mocemul iqnas Semdegi 
saxiT: 

,)()( dxxfxF

x




            (8.2) 

sadac f  x  arauaryofiTi funqciaa. 

integralqveSa f  x  funqcias ewodeba ξ SemTxve-

viTi sididis ganawilebis simkvrive. amasTan: 

( ) 1f x dx





 . 

(8.2) tolobidan gamomdinareobs, rom: 

dx

xdF
xFxf

)(
)()( 1 

   

 
uwyveti ganawilebis magaliTebi 

 

1. Tanabari ganawileba [ ,a b ] intervalze 

 

 

1
, ,

( )

0, ,

x a b
f x b a

x a b





 
 

Tu

Tu    

( )a b      

2. maCvenebliani ganawileba ( parametriT) 

, 0
( )

0, 0,( 0)

xe x
f x

x









 
 

 

Tu 

Tu
 

3. normaluri ganawileba (parametrebiT (- a , 2 ) 
2

2

( )

2
1

( ) , , 0
2

x a

f x e a
 






       

normalur ganawilebas parametrebiT (0;1) stan-
dartuli normaluri ganawileba ewodeba da misi 
ganawilebis funqcias aqvs saxe 

2

2
1

( ) .
2

x t

x e dt






    

Ф( x ) funqciasa da laplasis Ф0( x ) (ix.7.7) 
funqcias Soris aris Semdegi kavSiri: 

)(
2

1
)( 0 xx   
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albaToba imisa, ξ rom SemTxveviTisidide miiReba 
mniSvnelobebs [ ,a b ] intervalidan, gamoiTvleba erT-
erTi Semdegi formuliT: 

P{ab}=F(b)-F(a )         (8.3) 

P{ab}= 
b

a

dxxf )(             (8.4) 

ganawilebis funqcias aqvs Semdegi Tvisebebi: 

1. 0F( x )1 

2. 1)(lim 


xF
x

    

3. ganawilebis funqcia araklebadi funqciaa 
4. ganawilebis funqcia marcxnidan uwyvetia. 
 

§9. ori SemTxveviTi sididis erToblivi 

ganawileba 

 
ganvixiloT organzomilebiani SemTxveviTi 

sidide (veqtori) (ξ, η), sadac ξ da η diskretuli 
tipis SemTxveviTi sidideebia, romelTa ganawilebebs 
aqvs saxe: 

 
  1x  2x  

... mx  

P  1p  2p  
... mp  

   ip = ( )iP x =P{= ix }, i=1,..., m            (9.1) 

 

  
1y  

2y  ... ny  

P  1q  2q  ... nq  

      qj=P( jy )=P{= jy }, j=1,..., n            (9.2) 

(ξ,η) SemTxveviTi sididis SesaZlo mniSvnelobaTa 

simravle warmoadgens ( ix , jy ) i=1,…m, j=1…n, yvela Se-

saZlo mniSvnelobaTa erTobliobas, romelTa 
Sesabamisi albaTobebi ganimarteba Semdegnairad: 

ijp  = p ( i jx y )=P({()= ix }{()= iy })=P{= ix , = jy } 

i=1,..., m; j=1,...., n; 

0)(lim 


xF
x


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1 1

1,
n m

ij

i j

P
 

           (9.3) 

organzomilebiani (ξ, η) diskretuli SemTxveviTi 
sididis (veqtoris) ganawilebis kanoni SeiZleba 
mocemul iqnas Semdegi cxrilis saSualebiT: 

 
η 

ξ 
1y  

2y  … 
ny  

1x  
11p  

12p  … 
13p  

2x  
21p  

22p  … 
2np  

… … … … … 

mx  
1mp  

2mp  … 
mnp  

                      (9.4) 
   

sadac ijp  albaTobebi akmayofileben (9.3) tolobas. 

Tu viciT SemTxveviTi (ξ, η) diskretuli veqto-
ris (9.4) ganawilebis kanoni, maSin SeiZleba misi sa-
SualebiT aRvadginoT ξ da η SemTxveviTi sidideebis 
(9.1) da (9.2) ganawilebis kanonebi Semdegi formulebis 
gamoyenebiT: 

1

( ) ( , ), 1,....,
n

i i j

j

p P x P x y i m 


         (9.5) 

njyxPyPq
m

i

jijj ,....,1,),()(
1

 


       (9.6) 

organzomilebiani (ξ, η) SemTxveviTi veqtoris, 
sadac ξ da η uwyveti SemTxveviTi sidideebia, gana-
wilebis funqcia (anu ξ da η SemTxveviTi sidideebis 

erToblivi ganawilebis funqcia) ( , )F x y  nebismieri x 

da y ricxvebisaTvis ganisazRvreba Semdegnairad: 

},{}))({})(({),( yxPyxPyxF    (9.7) 

sargebloben Semdegi ganmartebiTac: 
Tu arsebobs iseTi arauaryofiTi fξη(x,y) funqcia, 

rom Fξη(x,y) warmoadgens dudvvufyxF

x y

),(),(  
 

   saxiT 

maSin organzomilebian (ξ, η) SemTxveviT veqtors uwo-
deben uwyvets, xolo fξη(x,y)  misi ganawilebis 
simkvrives  
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1),(  








dxdyyxf         (9.8) 

uwyveti ξ da η SemTxveviTi sidideebis ganawi-
lebis Fξ(x) da  Fη(y) simkvriveebi Fξη(x,y)-is saSuale-
biT gamoiTvleba Semdegi saxiT: 










 dxyxfyfdyyxfxf ),()(,),()(       (9.9) 

ξ da η sidideebs ewodebaT damoukidebelni, Tu x 

da y cvladebis nebismieri mniSvnelobisaTvis maTi 
erToblivi ganawilebis funqcia Fξη(x,y) warmoidgineba 
rogorc TiToeuli SemTxveviTi sididis ganawilebis 
funqciaTa namravli 

( , ) ( ) ( )n nF x y F x F y    

Tu (ξ,η) diskretuli tipis SemTxveviTi veqtoria, 
maSin ξ da η SemTxveviTi sidideebis damoukideblo-
bis pirobas warmoadgens toloba 

Pij= i jp q , i=1,2,…, m, j=1,2,…, n         (9.10) 

xolo uwyveti tipis ξ da η SemTxveviTi sidide-
ebisaTvis 

fξη( ,x y)= fξ( x )fη( y )               (9.11) 
 
 

§10. SemTxveviTi sididis funqcia 

 
vTqvaT, ξ=ξ(ω), ωєΩ aris raime SemTxveviTi sidide, 

xolo  x  - namdvil ricxvTa RerZze gansazRvruli 

iseTi funqcia, rom η=       agreTve SemTxveviTi 

sididea. ganvixiloT SemTxvevebi: 
1) aris (9.1) ganawilebis kanoniT gansazRvruli 

diskretuli tipis SemTxveviTi sidide. Tu η= (ξ) 

SemTxveviTi funqciis SesaZlo mniSvnelobebi  

 1= ( 1)x …m= ( mx ) erTmaneTisagan gansxvavebulia, 

maSin xdomilobebi {ω:ξ(ω= x i} da {ω:η(ω)=yi= ( ix )} to-

lia da  

ip =Pξ( ix )=P{ξ= ix }=P{η=
i

y  }=Pη( iy ), i=1…m 
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amitom η-s ganawilebas aqvs saxe 

1

1

...

...

n

n

yy

P p p


           (10.1) 

Tu η=φ(ξ) SemTxveviTi funqciis y1= ( 1x ),…yn= ( nx ) 

mniSvnelobebs Soris aris erTmaneTis toli mniSvne-
lobebi, maSin am mniSvnelobebs η-s ganawilebis 
kanonSi weren erTjer da Sesabamis albaTobad iReben 
tol mniSvnelobaTa Sesabamisi albaTobis jams. 

2) vTqvaT, ori ξ1=ξ1(ω) da ξ2=ξ2(ω), ωєΩ, diskretuli 
SemTxveviTi sididis ganawilebis kanonia Sesabamisad 

1 1

1

...

...

n

n

xx

P p p


, ip  =Pξ1( ix )=P{ξ1= ix }, i=1,…,m 

da 

n

n

qqP

yy

....

....

1

12




, qj =Pξ2(yj)=P{ξ2=yj}, j=1,…,n 

maSin ξ1 da ξ2 SemTxveviT sidideTa ξ=ξ(ω)= (ξ1,ξ2) 

funqciis ganawilebis kanons eqneba saxe 

1 2

( , )

( , )

ij i j

ij i j

z x y

P p P x y



 


 
, i=1,…,m; j=1,…,n      (10.2) 

diskretuli ξ1 da ξ2 SemTxveviT sidideTa  

η1= 1 (ξ1,ξ2)=ξ1+ξ2 jamis ganawilebis kanons eqneba saxe: 

1

1

i j

ij

x y

P p

 
, ijp  =P(ξ1= ix , ξ2= jy )        (10.3) 

diskretuli ξ1 da ξ2 SemTxveviTi sidideTa  

2 = 2 ( 1 2  )=ξ1ξ2 namravlis ganawilebis kanons eqneba 

saxe: 

2

2 i j

ij

x y

P p

  , , i=1,…,m; j=1,…,n        (10.4) 

ξ1 da ξ2 damoukidebeli SemTxveviTi sidide-
ebisaTvis (10.3) da (10.4) ganawilebebSi (9.10) formulis 
safuZvelze saTanadod Seicvleba mxolod pij 

albaTobebi pi  da qj-Ti. 
cxadia, 
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1 1

1 1

...

...

m

m

KxK Kx

P p P


   

1 1

1 1

...

...

kk k

m

m

xx

P p p


            (10.5) 

3) ξ uwyveti tipis SemTxveviTi sididea f

( x ) 

ganawilebis simkvriviT. 
Tu ( )y f x  monotonuri, uwyveti da diferen-

cirebadi funqciaa, maSin ( )f   SemTxveviTi fun-

qciis ganawilebis ucnobi simkvrive nf ( y ) moiZebneba 

Semdegi formuliT: 

dy

yd
yf

dy

yd
xfyf

)(
)((

)(
)()(





         (10.6) 

sadac ( )x y  aris ( )y x -is Sebrunebuli funq-
cia. 

Tu ( )y x  araa monotonuri, anu Sebrunebuli 
( )x y  funqcia calsaxa araa, rac niSnavs, rom erT-

sa da imave y-s Seesabameba x-is ramodenime mniSvnelo-

ba: 1 1( ),..., ( )n nx y x y   , maSin vsargeblobT formuliT 

)('/)(()(
1

yyifyf i

n

i

 


          (10.7) 

 
§11. SemTxveviTi sididis maTematikuri lodini 

da dispersia 

 
ξ SemTxveviTi sididis maTematikuri lodini 

aRiniSneba M(ξ) simboloTi. 
diskretuli ξ SemTxveviTi sididis maTematikuri 

lodini ewodeba ricxvs 

1

( )
n

k k

k

M x p


            (11.1) 

Tu SemTxveviTi sidide Rebulobs Tvladi 
raodenobis mniSvnelobebs, maSin 

1

( ) k k

k

M x p




               (11.2) 

da moiTxoveba (11.2) mwkrivis absoluturi kreba-
doba. 
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uwyveti ξ SemTxveviTi sididis maTematikuri 
lodini ewodeba ricxvs 

dxxxfM )()( 




  ,            (11.3) 

sadac ( )f x  aris ξ SemTxveviTi sididis ganawi-

lebis simkvrive, amasTan moiTxoveba, rom (11.3) 
intervali iyos absoluturad krebadi. 

Tu gaviTvaliswinebT §10-s, SegviZlia davweroT, 
rom: 

)()())((
1

i

n

i

i xPxM  


 , 

),,(),()],([ 2211

1 1

21 xxPyxM
n

i

ii

m

j


 

  

sadac ξ1, ξ2 diskretuli tipis SemTxveviTi sidi-
deebia. analogiurad: 

,)()())(( dxxfxM 




   

,),(),()),((
2121 dxdyyxfyxM 









   

sadac ξ1 da ξ2 uwyveti tipis SemTxveviTi sidi-

deebia, xolo 
1 2

f


( ,x y) - SemTxveviT sidideTa erTob-

livi ganawilebis simkvrive. 
ξ  SemTxveviTi  sididis dispersia  D(ξ)  ewodeba  

(ξ-M(ξ)
2 SemTxveviTi sididis maTematikur lodins 

D(ξ)=M(ξ-M(ξ))
2
. 

dispersia SeiZleba gamoTvlili iqnas Semdegi 
formuliT: 

D(ξ)=M(ξ
2
)-M(ξ))

2                              (11.4) 
ξ diskretuli tipis SemTxveviTi sididisaTvis 

dispersia gamoiTvleba formuliT: 

2

11 1

22 )())(()(  
 


n

k

kkk

n

k

n

k

kkk PxPxPMxD      (11.5) 

xolo uwyvetisaTvis 
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222 ))(()()())(()( 












 dxxxfdxxfxdxxfMxD    (11.6) 

Tu mocemulia (ξ,η) SemTxveviTi veqtoris erTob-
livi ganawileba, maSin ξ da η SemTxveviT sidideebis 
maTematikuri lodini da dispersia gamoiTvleba 
Semdegi wesiT: 

a) Tu diskretuli (ξ, η) veqtoris ganawileba mo-
cemulia (9.4) saxiT, maSin 


  


n

i

m

j

ijj

n

i

m

j

iji PyMmPxMm
1 11 1

)(,)(      (11.7) 


  


n

i

m

j

ijj

n

i

m

j

iji PmyDPmxD
1 1

22

1 1

22 )()(,)()(    

b) Tu uwyvet (ξ, η) SemTxveviT veqtors gaaCnia 

ganawilebis ( , )f x y  simkvrive, maSin 

 








 ,),()( dxdyyxxfMm      








 ,),()(2 dyyxyfD     (11.8) 

 








 ,),()()( 22 dxdyyxfmxD     

 








 ,),()()( 22 dxdyyxfmyD    

maTematikuri lodinisa da dispersiis Tvisebebi: 
1. Tu c=const , maSin M(c)=c; 
2. Tu c=const, maSin M(cξ)=cM(ξ);  
3. M(ξ1+ξ2)=M(ξ1)+M(ξ2); 
4. Tu c=const, maSin D(c)=0; 
5. Tu c=const, maSin D(cξ)=c

2
D (ξ) 

6. Tu ξ1 da ξ2 damoukidebeli SemTxveviTi sidide-
ebia, maSin: 

M(ξ1 ξ2)=M(ξ1)·M(ξ2); 
 

 

§12. kovariacia da korelaciis koeficienti 

 
ori ξ=ξ(ω), η=η(ω)(ωєΩ) SemTxveviTi sidide-

ebisaTvis M[(ξ-M(ξ)(η-M(η)] gamosaxulebas ewodeba ξ 
da η SemTxveviTi sidideebis kovariacia da aRiniS-
neba cov(ξ,η) simboloTi. 
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cov(ξ,η)=M[(ξ-M(ξ) Ω-M(η)]=M(ξ,η)-M(ξ)M(η) 
uwyveti tipis SemTxveviTi sidideebisaTvis 

kovariaciis gamosaTvlel formulas aqvs saxe: 

cov( , ) ( ( ))( ( )) ( , )

( , ) ( ) ( ),n

x M y M f x y dxdy

xyf x y dxdy M M





   

 

 

 

 

 

   

 

 

 
    (12.1) 

xolo diskretuli tipis SemTxveviTi 
sidideebisaTvis 

1 1

1 1

cov( , ) ( )( )
m n

i j i j
i j

m n

i j ij
i j

x m y m p

x y P m m

 

 

 
 

 

   

 




     (12.2) 

sidides 
)()(

),cov(






DD
r   ewodeba ξ da η SemTxvevi-

Ti sidideebis korelaciis koeficienti. 
korelaciis koeficienti gamoxatavs ξ da η 

SemTxveviT sidideebs Soris damokidebulebis 
xarisxs. kerZod, rac ufro didia korelaciis 
koeficientis moduli, miT ufro didia 
damokidebuleba ξ da η-s Soris. Tu korelaciis 
koeficienti udris nuls, maSin ξ da η SemTxveviT 
sidideebs arakorelirebulebi ewodeba. 

korelaciis koeficientis Tvisebebi 
1. korelaciis koeficientis moduli ar aRema-

teba erTs, |rξη|≤1. 

2. Tu  ξ da η damoukidebeli SemTxveviTi sidi-
deebia, maSin rξη=0. 

3. Tu ξ da η-s Soris arsebobs wrfivi damo-
kidebuleba, e.i. ξ=aη+b, a,b=const, maSin |rξη|=1. 

4. rξη=. rηξ 
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§13. did ricxvTa kanoni. CebiSevis utoloba.  

CebiSevis Teorema, bernulis Teorema 

 
CebiSevis I utoloba: Tu ξ SemTxveviT sidides 

gaaCnia sasruli maTematikuri lodini M(ξ), maSin 
nebismieri ε>0 ricxvisaTvis, marTebulia utoloba 






M
P  )( .          (13.1) 

CebiSevis II utoloba: Tu ξ SemTxveviT sidides 
gaaCnia sasruli maTematikuri lodini M(ξ) da 
dispersia D(ξ), maSin nebismieri ε>0 ricxvisaTvis 
marTebulia utoloba 

2
))((






D
MP  .         (13.2) 

(13.1) da (13.2) utolobebi saSualebas iZlevian 
SevafasoT SemTxveviTi sididis gabneva. 

CebiSevis utolobebis gamoyenebiT mtkicdeba 
Teoremebi, romlebic atareben did ricxvTa kanonis 
saxels. 

did ricxvTa kanonis qveS gulisxmoben im 
Teoremebs, romelTac aerTianebT cdaTa didi 
ricxvis dros saSualo SedegTa mdgradobis idea. 

CebiSevis Teorema. vTqvaT ξ1, ξ2,...ξn SemTxveviTi 
sidideebi wyvil-wyvilad damoukidebelni arian da D(

i )≤C, i=1,2…, sadac C nebismieri mudmivia. maSin 

nebismieri ε>0 ricxvisaTvis moiZebneba ragind mcire 

>0 ricxvi, iseTi, rom sakmaod didi n ricxvisaTvis 
Sesruldeba piroba 

  


1))(
11

(
11

i

n

i

i

n

i

M
nn

P         (13.3) 

am utolobaSi SegviZlia CavTvaloT, rom 

2

( )
0

D

n





  , sadac ( )D  aris X SemTxveviTi sididis 

dispersia, 
1

1
( ).

n

i
in




     
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bernulis Teorema. vTqvaT, m aris „warmatebaTa“ 
ricxviT, n damoukidebel cdaSi, xolo yovel cdaSi 
„warmatebis“ albaTobaa p, maSin nebismieri ε>0 

ricxvisaTvis moiZebneba iseTi >0 ricxvi, rom 
sakmaod didi n-ebisaTvis 

( ) 1
m

P p
n

    
       (13.4) 

(amasTan SegviZlia CavTvaloT, rom 2
0

pq

n



   

 
§14. centraluri zRvariTi Teorema erTnairad 

ganawilebul SesakrebTa jamis Sesaxeb 

 
vTqvaT, ξ1,ξ2,...,ξn... damoukidebel erTnairad 

ganawilebul SemTxveviT sidideTa mimdevrobaa, 
sasruli maTematikuri lodiniT M(ξi)=m da 
dispersiiT D(ξi)=

2>0 maSin, roca n→∞, normirebuli 

n

m
n

i

i

n










 1

)(

  jamis ganawilebis funqcia miiswrafvis 

normaluri ganawilebis funqciisaken parametrebiT (0; 
1), e.i. nebismieri x -saTvis 









 dtexP

t

n
n

2

2

2

1
)(lim


       (14.1) 

sakmaod didi n-ebisaTvis marTebulia Semdegi 
miaxloebiTi toloba: 

)()(}{ 102021 xxxxP n      (14.2) 

Фo unqciis mniSvnelobebi gamoiTvleba II 
cxrilis saSualebiT (ix. damateba). (14.2) formuliT 

SeiZleba gamovTvaloT ηn SemTxveviTi sididis [
1 2
,x x ] 

intervalSi Cavardnis albaToba. 
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Tavi IV. daskvniTi statistikis elementebi. 

Teoriuli masala 

 

§1. SerCeviTi meTodi. poligoni. histograma 

SerCeviTi meTodi aris iseTi statistikuri meTo-
di, romelic saSualebas iZleva davadginoT raime 
obieqtTa erTobliobis zogadi Tvisebebi am obieqtTa 
mxolod raRac SemTxveviT amokrefili nawilis 
(romelsac SemTxveviT SerCevas uwodeben) Tvisebebis 
Seswavlis safuZvelze. 

SemTxveviT SerCevaze warmodgenas iZleva Semdegi 
sqema: vTqvaT, yuTSi moTavsebulia firfitebi nom-
rebiT X1, X2…XN da alalbedze viRebT n firfitas, 
romelTa nomrebic aRmoCnda x1, x2…xn. 

                            x1, x2…xn             (15.1) 
warmoadgens n moculobis SerCevas X1, X2…XN 

generaluri erTobliobidan. (populaciidan). 
(15.1)-s ewodeba SerCeva dabrunebiT, Tu yovel 

amoRebul firfitas yuTSi vabrunebT Semdegi 
firfitis amoRebamde, winaaRmdeg SemTxvevaSi ki  (e.i. 
Tu amoRebul firfitas yuTSi ar vabrunebT) (15.1)-s 
ewodeba SerCeva dabrunebis gareSe. 

SemTxveviTi SerCeva da SemTxveviTi amokrefa 
sinonimebia (SemdegSi SerCeva). 

vTqvaT, (15.1) aris SerCeva dabrunebiT, maSin x1, 

x2…xn warmoadgenen damoukidebel, erTnairad 
ganawilebul SemTxveviT sidideebs; TiToeuli 
maTganis ganawilebis kanoni emTxveva im ξ SemTxve-
viTi sididis ganawilebis kanons, romelic Rebulobs 
mniSvnelobebs X1, X2…XN erTi da igive 1/N-is toli 
albaTobiT. am SemTxvevaSi amboben, rom x1,x2…xn 

warmoadgens ξ SemTxveviT sidideze n damoukidebeli 
dakvirvebis Sedegs. 

Tu (15.1) SerCevis mniSvnelobebs davalagebT 
zrdis mixedviT, miviRebT e.w. variaciul mwkrivs 

x(1), x(2)…x(n)            (x(1)x(2)  …x(n))    



 154 

funqcias  

(1)

(k) (k 1)

(n)

0, x x

( ) , x x , 1, 1

1, x

n

k
F x x k n

n

x







    





roca 

roca 

roca 

.     (15.2) 

ewodeba (15.1) SerCevaze dafuZnebuli empiriuli 
ganawilebis funqcia. 

im SemTxveviTi sididis maTematikuri lodini da 

dispersia, romlis ganawilebis funqciac aris ( )
n

F x , 

gamoiTvlebian formulebiT: 

1

1
;

n

k

k

x
n 

      
2 2

1

1
( ) ;

n

k

k

S x
n 

          (15.3) 

 -s ewodeba SerCeviTi (empiriuli) saSualo, 
xolo S

2-s SerCeviTi (empiriuli) dispersia. 
vTqvaT, (15.1) SerCevaSi gvaqvs r gansxvavebuli 

mniSvneloba (ξ1, ξ2,...ξr); amasTan, ξi SerCevaSi gvxvdeba 

ni-jer 
1

1, ( );
r

i
i

i n n n


 
 

fardobas i
n

n
 ewodeba ξi 

mniSvnelobis fardobiTi sixSire da aRiniSneba wi 

simboloTi. cxadia, 



r

i

iw
1

.1  

cxrils, romelic amyarebs kavSirs SerCevis ξi 

mniSvnelobebsa da Sesabamis wi fardobiT sixSireebs 
Soris, ewodeba ξ SemTxveviTi sididis fardobiT 
sixSireTa statistikuri ganawileba. igi moicema 
Semdegi saxiT: 

cxrili 4.1. 

SemTxveviTi 
sididis 

mniSvneloba 
ξ1 ξ2 ...… ξr 

fardobiTi 
sixSireebi 

Wξi 

W1 W2 ... Wr 
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Tu ξ uwyveti tipis SemTxveviTi sididea, maSin 
mizanSewonilia misi statistikuri ganawileba. war-
movadginoT Semdegi cxrilis saxiT: 

 cxrili 4.2 

intervalebi ]y1, y2] ]y2, y3] ... ]ye-1,ye] 
intervalis 
Sesabamisi 
fardobiTi 
sixSire 

 

W1 
 

W2 
 

... 
 

We-i 

 

sadac y1, y2,..., y   warmoadgens ξ SemTxveviTi sidi-
dis mniSvnelobaTa simravlis dayofis wertilebs, 
xolo Wi aris [yi,yi+1] intervalSi Cavardnil SerCevis 
mniSvnelobaTa fardobiTi sixSire. 

TvalsaCinoebisaTvis diskretuli SemTxveviTi 
sididis statistikur ganawilebas warmoadgenen e.w. 
poligonis saxiT, risTvisac sakoordinato sibrtyeze 
aRniSnaven (ξ1, Wi), (ξ2, W2)…(ξr-1,Wr) wertilebs da aerTe-
ben wrfis monakveTebiT, uwyveti tipis SemTxveviTi 
sidideebisaTvis ki ageben diagramas, romelsac his-
togramas uwodeben. 

histogramis agebisas yi(i=1,  ) danayofebs iReben 

ise, rom yi-yi-1=h ( 2,i   ) sxvaoba mudmivi iyos (h-s 

ewodeba cxrilis biji) da ageben funqcias 
h

w
y i , 

roca .,2[,,] 1   iyyx ii  
 

§2. ucnobi parametrisaTvis SerCevaze 

dafuZnebuli wertilovani Sefasebebi. 

klasifikacia da SefasebaTa  

miRebis meTodebi 

 
vTqvaT, ξ SemTxveviTi sididis ganawilebis 

simkvirivea f(x,θ), sadac θ ucnobi parametria. ucnobi 
θ parametris Sefaseba vuwodoT ξ SemTxveviT 
sidideze ξ1, ξ2,...ξn dakvirvebaTa nebismier θ*n= θn*( ξ1, 

ξ2,...ξn) funqcias. mas statistikur Sefasebasac 
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uwodeben. igi efuZneba dakvirvebis (cdebis) Sedegebs 
(monacemebs an SerCevebs). 

statistikur Sefasebas ewodeba wertilovani 
Sefaseba, Tu igi ganisazRvreba erTi ricxviTi 
mniSvnelobiT. 

cxadia, nebismieri *

n
  Sefaseba SeuZleba ar iyos 

axlos Sesafasebel θ parametrTan. imisaTvis, rom 

ucnobi θ parametris *

n
  Sefaseba iyos praqtikulad 

Rirebuli (`kargi~) Sefaseba, igi unda akmayofi-
lebdes garkveul pirobebs:  

 sasurvelia, rom *

n
  Sefaseba ar iZleodes 

sistematur cdomilebas, e.i. sruldebodes 
piroba: 

M
*

n
  ( ξ1, ξ2,...ξn)= θ 

im *

n
  Sefasebas, romelic akmayofilebs aRniSnul 

Tvisebas, gadauadgilebadi, Caunacvlebeli Sefaseba 
ewodeba. 

 Tu n-is zrdasTan erTad *

n
  albaTobiT 

krebadia θ -ken, e.i. 
*

1 2(lim ( , ,..., ) ) 1n n
n

P     


  , 

maSin *

n
 -s ewodeba θ parametris Zaldebuli 

Sefaseba. 
Zaldebuleba niSnavs, rom SerCevis moculobis 

zrdasTan erTad Sefasebis xarisxi umjobesdeba. 
 SemTxveviTi SerCevis mixedviT gamoTvlili 

wertilovani Sefaseba praqtikulad Rire-
bulia (`kargia~), Tu igi Caunacvlebeli, 
Zaldebuli da efeqturia. 

Tu   da S
2
 warmoadgenen (15.3) tolobebiT 

gansazRvrul SerCeviT saSualosa da SerCeviT 

dispersias, maSin   da 
2

1
S

n

n


 warmoadgenen ξ 

SemTxveviTi sididis, Sesabamisad, maTematikuri 
lodinisa da dispersiis Caunacvlebel  da 
wertilovan Sefasebebs. 
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SefasebaTa miRebis meTodebi 

 

1. momentTa meTodi. vTqvaT, ξ uwyveti tipis 

SemTxveviTi sididea ( , )f x  ganawilebis simkvriviT, 
sadac θ ucnobi parametria. maSin M(ξ) maTematikuri 
lodini warmoadgens θ-s funqcias 

1( ) ( , ) ( )M xf x dx   




   

radganac SerCeviTi saSualo x Rebulobs M(ξ)-Tan 
axlomdgom mniSvnelobas, amitom θ parametris dasad-

genad SeiZleba gamoviyenoT gantoleba 1( )    
analogiurad gamoiyeneba momentTa meTodi diskre-
tuli SemTxveviTi sidideebisTvisac. 

 
2. maqsimaluri dasajerobis meTodi. vTqvaT, ξ 

uwyveti tipis SemTxveviTi sididea ganawilebis 
simkvriviT ( , )f x  , sadac θ ucnobi parametria, xolo x1, 

x2…xn – ξ SemTxveviTi sidideze n damoukidebeli 
dakvirvebis Sedegi. (x1, x2…xn) veqtoris ganawilebis 
simkvrive ganisazRvreba tolobiT: 

L(x1,x2, ..., xn, θ)= ( , )f x   f (x2, θ)... f (xn, θ)      (16.1) 

am tolobiT gansazRvrul θ parametris 
L(x1,…xn,θ) funqcias ewodeba dasajerobis funqcia. 

θ parametris im θ*= θ* (x1, x2,…,xn) mniSvnelobas, 
romlisTvisac (16.1) funqcia aRwevs maqsimums, 
SerCevis yoveli (x1,x2,…,xn) mniSvnelobisaTvis, 
maqsimaluri dasajerobis Sefaseba ewodeba. 

maqsimaluri dasajerobis meTodi ZalaSi rCeba 
maSinac, roca ξ aris diskretuli tipis SemTxveviTi 
sidide ganawilebiT 

P(=i)=Pi(θ). n,1 . 
am SemTxvevaSi dasajerobis funqcias aqvs saxe: 

L(x1,x2, ..., xn)= 1 2

1 2( ) ( ) ... ( )Nnn n

NP P P           (16.2) 

sadac nk(k= N,1 ) aris ξi mniSvnelobis raodenoba (x1, 

x2…xn) SerCevaSi. 
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§3. ndobis intervali 

 
ganawilebis ucnobi θ parametris mniSvnelobis 

dasadgenad, garda wertilovani Sefasebebisa, gamo-
iyeneba e.w. ndobis intervalebi: moicema ara mxolod 

erTi *

n
 (x1, x2…xn) ricxvi, aramed intervali (

n
 ,

n
 ), 

romelsac mocemuli p  albaTobiT ekuTvnis θ 
parametris WeSmariti mniSvneloba 

     
( )n nP p           (17.1) 

p  ricxvs (0<p<1) ewodeba ndobis albaToba: igi 
axasiaTebs miRebuli Sefasebis saimedobas. rac ufro 
axloa p  erTTan, miT ufro saimedoa Sefaseba (ro-
gorc wesi, irCeven p=0,9; 0,95 an 0,99). 

n
  da 

n
 -s ewodebaT ndobis intervalis 

sazRvrebi. isini warmoadgenen SerCevis funqciebs:  

n
 =

n
  (x1, x2…xn), n

 =
n

  (x1, x2…xn) da amitom warmoadgenen 

SemTxveviT sidideebs. 

im (
n

 ,
n

 ) intervals, SemTxveviTi sazRvrebiT 

n
 =

n
  (x1, x2…xn) da n

 =
n

  (x1, x2…xn), romelic θ-s 

yoveli dasaSvebi mniSvnelobisaTvis akmayofilebs 
(17.1)-s, ucnobi θ parametris ndobis intervali 
ewodeba. 

 
ndobis intervalis magaliTebi 

 

1. cnobili  2  dispersiis mqone, normalurad 
ganawilebuli SemTxveviTi sididis m maTematikuri 
lodinis ndobis intervals aqvs saxe: 

( , )p pU U
n n

 
             (17.2) 

sadac 
1

1
(

n

i

i

x
n 

    xolo Up ganisazRvreba mocemu-

li p ndobis albaTobiT me-5 (V) cxrilis saSualebiT 
(ix. damateba). 
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2. ucnobi 
2
 dispersiis mqone, normalurad 

ganawilebuli SemTxveviTi sididis m maTematikuri 
lodinisaTvis ndobis intervals aqvs saxe: 

( , )
1 1

p p

s s
t t

n n
 

 
        (17.3) 

sadac   da S
2
 gamoiTvleba (15.3) formulebiT, 

xolo tp ganisazRvreba mocemuli P ndobis 
albaTobiTa da SerCevis moculobiT VI cxrilis 
saSualebiT (ix. damateba). 

ganvixiloT ξ1,…ξk SemTxveviTi sidideebi, romel-
Tagan TiToeuli ganawilebulia normalurad para-
metrebiT (0;1).  

X
2
=ξ1

2
+…+ξk

2
 SemTxveviTi sididis ganawilebas 

simkvriviT 

2

1
2

2

2

( ) ( ) , 0

2 ( )
2

k

k
x

k kx

x
x f x e x

k
Ã




            (17.4) 

uwodeben 
2
 ganawilebas K Tavisuflebis 

xarisxiT (k=1,2,…n) Г (·) gama-funqciaa. 
Tu k=2, maSin miiReba maCvenebliani ganawileba 

)
2

1
(   

3. normaluri ganawilebis 2  dispersiisaTvis  
ndobis intervals aqvs saxe: 

2 2

2 2

(1) (2)

, ,
nS nS

x x

 
  
 

           (17.4) 

sadac n SerCevis moculobaa, S
2
 ganisazRvreba 

(17.4) formuliT, xolo x
2

 (1)  da x
2
 (2) Semdegi 

gantolebis fesvebia: 
2
(1)

2
( 2)

( 1) 1

0

1 1
( ) ; ( ) ,

2 2

x

n n

x

P P
P x dx P x dx



 

 
          (17.5) 

sadac integralqveSa Рn-1(x) funqcia warmoadgens 


2
 ganawilebis simkvrives n-1 Tavisuflebis xarisxiT. 
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(17.5) gantolebebi, mocemuli P ndobis 
albaTobisaTvis, ixsneba VII cxrilis saSualebiT (ix. 
damateba). X2

(1)-is gansazRvrisas sawyis monacemebs 

warmoadgenen =n-1 da 
2

1 P
 , xolo X2

(2)-is 

gamoTvlisas =n-1 da 
2

1 P
  

 
§4. hipoTezaTa Semowmeba 

 
vTqvaT, ξ SemTxveviT sidides gaaCnia ucnob θ 

parametrze damokidebuli ( , )f x  ganawilebis simkvri-
ve. 

nebismier daSvebas θ ucnobi parametris mniSvne-
lobis Sesaxeb statistikuri hipoTeza ewodeba. 

statistikuri hipoTezis Semowmebis amocana 
ismeba Semdegnairad: vTqvaT, mocemulia ξ SemTxveviT 
sidideze n damoukidebeli dakvirvebis Sedegi 

x1, x2…xn          (18.1) 
da gvsurs SevamowmoT Ho hipoTeza Ho:θ=θo, sadac 

θo raRac fiqsirebuli ricxvia. amisaTvis unda avagoT 
raime wesi, romelic saSualebas mogvcems davadginoT 
SeTanxmebulia Tu ara (18.1) SerCeva Ho hipoTezasTan. 
hipoTezis Semowmebis wess kriteriumi ewodeba. 

rogorc wesi, kriteriumi igeba kritikuli aris 
saSualebiT: 
 x = (x1, x2…xn)  SerCevis yvela SesaZlo mniSvnelobaTa 
simravlidan arCeven iseT U qvesimravles, rom roca 
(18.1) SerCeva ekuTvnis U simravles, maSin Ho hipoTeza 
ukuigdeba, xolo winaaRmdeg SemTxvevaSi Ho hipoTeza 
miiReba. U-s uwodeben kritikul simravles. 

kritikuli simravles arCeven ise, rom X SerCevis 
U simravleSi moxvedris albaToba, roca Ho hipoTeza 
marTebulia PHo(U)=

s

P ( x , θo) d x , sadac PP (x, θo)= f (x1, θo) 

f (x1, θo)… (xn, θo), iyos rac SeiZleba mcire. cxadia, 

                                                 
 ix. q.s.e. t. 2, gv. 424, statiis avt. a. Serozoa, Tb., 1977 w.  
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rom iseTi U simravle, romelic akmayofilebs 
aRniSnul Tvisebas SeiZleba SerCeul iqnas uamravi 
xerxiT. ufro konkretulad U-s arCeva SesaZlebelia, 
roca mocemulia alternatiuli hipoTeza H1:θ=θ1 

yovel kriteriums ukavSirdeba ori gvaris 
Secdoma: Tu Ho hipoTezas ukuvagdebT (e.i. X SerCeva 
ekuTvnis U kritikul simravles), roca igi 
marTebulia, amboben, rom gvaqvs pirveli gvaris 
Secdoma, xolo Tu xєu, e.i. Ho hipoTezas miviRebT, 
roca igi mcdaria (WeSmaritia alternatiuli H1 
hipoTeza) - meore gvaris Secdoma. 

SemoviRoT aRniSvna .1,0,),()(   idxxPBP
B

ii , 

maSin kriteriumis pirveli gvaris Secdomis 
albaToba tolia Po(U)-is, xolo meore gvaris 
Secdomisa β=P1(U ), sadac U aris U simravlis 
damateba: 1-β-s kriteriumis simZlavre ewodeba. 

hipoTezaTa Semowmebis wesi SemdgomSi 
mdgomareobs: 

1) iReben mcire >0 ricxvs, romelsac kriteri-
umis mniSvnelianobis dones uwodeben (rogorc wesi, 

iReben =0,05; 0,01 an 0,001). 
2) kritikuli aris dasadgenad ganixilaven piro-

bas: 

Po(U)≤             (18.2) 

cxadia, rac ufro mcirea , miT ufro naklebia 
pirveli gvaris Secdomis albaToba. yvela im U sim-
ravlidan, romlebic akmayofileben (18.2)-s, irCeven im-
as, romelic uzrunvelyofs minimalur meore gvaris 
Secdomas, rac eTanadeba kriteriumis simZlavris maq-
simums. 

3) atareben cdas, romlis mixedviTac iReben 
SerCevas x=(x1,…xn) da pouloben kriteriumis empi-
riul mniSvnelobas. Tu xєu, maSin ZiriTad Ho hipoTe-
zas uaryofen. winaaRmdeg SemTxvevaSi Tvlian, rom Ho 

hipoTeza ar ewinaaRmdegeba cdis monacemebs. hipoTe-
zis Semowmebis Sedegi aRiwereba Semdegi sityvebiT: 
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Ho hipoTeza uaryofilia (an Sesabamisad Ho hipoTeza 

miRebulia) mniSvnelianobis  doniT.   
 

SeTanxmebulobis 2 kriteriumi 

 

kriteriumebs, romlebic SemTxveviTi sididis ga-
nawilebis kanonis Sesaxeb hipoTezaTa gamosakvlevad 
gamoiyeneba, SeTanxmebulobis kriteriumebi ewodebaT. 

vTqvaT, ZiriTadi Ho hipoTeza imaSi mdgomareobs, 
rom ξ SemTxveviTi sididis ganawilebis funqcia F 

aris mocemuli Fo funqcia (Ho:F=Fo) 
davyoT ricxviTi RerZi z intervalad: 

(-∞=
0

a , 
1

a ), [a ,
2

a ],…,[a r-1, a r=+∞]), 

sadac a 1<a 2<...<a r-1. WeSmariti Ho hipoTezisaTvis  

[ a i-1, a i] intervals eTanadeba albaToba Pi=Fo( 1
a )-Fo(a i-1), 

ri ,1 . 
vTqvaT, ξ SemTxveviTi sididis n SerCeviTi 

mniSvnelobidan i-ur Ii=[a i-1,.a i] intervalSi xvdeba mi 

raodenoba 



r

i

i nm
1

 

Tu Ho hipoTeza marTebulia, maSin Ii intervalSi 

Cavardnili SerCevis mniSvnelobaTa 
n

m i
 fardobiTi 

sixSire axlos unda iyos Pi albaTobasTan. 

sidide 

2
2 2

1 1

( )
( )

r r
i i i

i

i ii i

m m nPn
P

P n nP


 


           (18.3) 

axasiaTebs Ho hipoTezis cdis monacemebTan 
(SerCevasTan) SeTanxmebulobas. 

VII cxrilis saSualebiT (ix.damateba) pouloben 
2

 -s gamoTvlils mniSvnelianobis  donisa da v=r-1 
mniSvnelobisaTvis. 

Tu sruldeba Tanafardoba 2 >
2

 , maSin Ho 

hipoTezas uaryofen mniSvnelianobis  doniT, 

winaaRmdeg SemTxvevaSi hipoTeza iReben igive  

doniT.  
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SevniSnoT, rom 2  kriteriumis gamoyenebac xdeba 
hipoTezaTa Semowmebis zogadi wesiT. am SemTxvevaSi 
kriteriumis empiriuli mniSvnelobebi gamoiTvleba 
(18.3) formuliT, xolo kritikul simravled airCeva (

2

 +∞) intervali. 
SeniSvna 1: TiToeul intervalSi SerCeviT 

mniSvnelobaTa mi ricxvi 5-10-ze mcire ar unda iyos. 
Tu es piroba ar sruldeba, rekomendebulia 
intervalebis gaerTianeba. 

SeniSvna 2: SeTanxmebulobis 2  kriteriumi 

gamoiyeneba ara marto im SemTxvevaSi, rodesac ξ 
SemTxveviTi sididis hipoTezuri ganawilebis Fo 
funqcia mocemulia, aramed maSinac Tu igi 
damokidebulia eucnob parametrze, e.i. aqvs saxe Fo(x, 

θ1, θ2,… θ  ) da parametrebi θ1, θ2, ... θ   fasdebian SerCevis 
safuZvelze maqsimaluri dasajerobis meTodiT. 
Tumca am dros VII cxrilidan X2 mniSvneloba unda 
vipovoT v=r-ℓ-1 sididisaTvis. 
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Tavi V. savarjiSoebi albaTobis TeoriaSi 

meToduri miTiTebebiT 
 

§1. elementarul xdomilobaTa sivrce.  

moqmedebani xdomilobebze 
 

(1-30) vagorebT kamaTels. aageT elementarul xdomi-
lobaTa sivrce. Semdegi xdomilobebi CawereT elemen-
tarul xdomilobaTa simravlis saxiT da ipoveT ma-
Ti xelSemwyob elementarul xdomilobaTa ricxvi. 
A={kamaTelze mova luwi ricxvi}, 
B={kamaTelze mova kenti ricxvi}, 
C={kamaTelze mova ricxvi, romelic ar aRemateba 3-s}, 
D={kamaTelze mova martivi ricxvi}, 
E={kamaTelze mova ricxvi, romelic iyofa 3-ze}. 
1. A+B; AC    2.AD ; A-B 

3. A+C; AB    4. A E; Ω-D 

5. A+D; AD    6. BĒ; D-E 

7. A+E; AE    8. DĒ; A-E 

9. A+Ω; AΩ    10. A B; C-B 

11. BØ+; BΩ    12. A B; Ω- D  

13. C+Ω; CΩ    14. A C ; Ω-E 

15. D+Ω; DØ    16. A D ; Ω-B 

17. B+Ω; DΩ    18. A Ē; -B 

19. E+Ω; EΩ    20. B C ;  Ω-Ē 

21. AA; A    22. A+ B ;  Ω A  

23. A A ; B    24. A+C ;  ΩB  

25. AB ; C    26. A+ D ;  ΩC  

27. A+B; Ē    28. A+Ē;  ΩD  

29. B + D ; D    30. B + D ;  ΩĒ 

(31-60) daamtkiceT, rom nebismieri A, B da C xdomilobebisTvis 
marTebulia Semdegi damokidebulebani: 

31. A+(AB)=A   32. (A+B)-B=A-B 

33. A+B=(A-AB)+B   34. AB+BC=(A+C)B 

35. (A-B)+B=A+B   36. (A+C)(B+C)=(AB)+C 
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37. A+B=(A-B)+(B-A)+AB  38. (B-C)-(B-A)=A-C 

39. A-B=A-(AB)   40. A-B=(A+B)-B 

41.A(B-C)=AB-AC   42. (A+B)-C=(A-C)+(B-C) 

43. (A-C)  (B-C)=AB-C  44. (A-B)-C=A-(B+C) 

45. A-(B-C)=(A-B)+(AC)  46. (A-B) (C-B)= A(C-B)-B (C-B) 

47. A+B+C=A+(B-AB)+(C-AC) 48. (A+B)-A=B A  

49. AB C=A+B   50. A B = BA  

51. A+ B = BA    52. A BC= A+B 

53. ( BA ) · C= A B C  54. ( BA )C = A B C  

55. A B  C=( A+ B )C  56. ( BA )+C= A+ B +C  

57. Ω- A = A     58.Ø+ A B  C=( BA )C 

59. A+B=A+(B-AB)   60. (A·B)+C=(A+C)·(B+C) 

 

§2. albaTobis klasikuri, statistikuri da  

geometriuli gansazRvreba 

 
1. yuTidan, romelSic 25 TeTri da 20 wiTeli 

birTvia, SemTxveviT iReben birTvs. ras udris alba-
Toba imisa, rom igi TeTria? 

2. vagorebT  or kamaTels (aq da SemdegSic vgu-
lisxmobT, rom kamaTlebi „wesieria“). ipoveT alba-
Toba imisa, rom kamaTlebze mosuli ricxvebis jami 
tolia 12-is. 

3. monetas vagdebT orjer (aq da SemdegSic vgu-
lisxmobT, rom moneta „wesieria“). ipoveT albaToba 
imisa, rom orivejer mova „Rerbi“. 

4. krebaze, romlis msvlelobaSi monawileobas 
iRebda 25 mamakaci da 5 qali, faruli kenWisyriT 
airCies delegatad 5 pirovneba. ras udris albaToba 
imisa, rom arCeulia 5 qali? 

5. vagorebT or kamaTels. ipoveT albaToba imisa, 
rom kamaTlebze mosuli ricxvebis sxvaobis absolu-
turi mniSvneloba tolia oTxis. 

6. vagdebT or monetas. ipoveT albaToba imisa, 
rom „Rerbi“ mova erT monetaze mainc. 
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7. 30 detaliani partiidan, romelSic 5 defeqtia-
ni detalia, SemTxveviT iReben erT detals. ras 
udris albaToba imisa, rom amoRebulia defeqtiani 
detali? 

8. qarxana uSvebs 50% umaRles da 45% pirveli 
xarisxis nawarms. ras udris albaToba imisa, rom 
SemTxveviT aRebuli nawarmi aRmoCndeba umaRlesi xa-
risxis? 

9. latariis 50 bileTidan momgebiania ori bile-
Ti. ipoveT albaToba imisa, rom SemTxveviT nayidi 
bileTi momgebiania. 

10. telefonis nomris akrefisas abonents daavi-
wyda bolo cifri. man alalbedze akrifa es cifri. 
ipoveT albaToba imisa, rom akrefilia saWiro cifri. 

11. teqnikuri kontrolis ganyofileba amowmebs 
mza 100 detalian partias, romelSic 90 aris pirveli 
xarisxis. ipoveT albaToba imisa, rom SemTxveviT 
aRebuli pirvelive detali pirveli xarisxisaa. 

12. M da N dasaxlebul punqtebs Soris gaWimuli 
satelefono xazis sigrZea 100 km. xazi gawyda rome-
liRac C wertilSi. ipoveT albaToba imisa, rom man-
Zili M-dan C-mde ar aRemateba 30 km-s. 

13. kvadratze Semoxazulia R radiusiani wrewiri. 
ras udris albaToba imisa, rom wreSi SemTxveviT ar-
Ceuli wertili moxvdeba kvadratis SigniT? 

14. 40 sm-is tol radiusian wreSi Caxazulia kva-
drati, romlis gverdis sigrZea 10 sm. ipoveT alba-
Toba imisa, rom wreSi SemTxveviT dasmuli wertili 
aRmoCndeba kvadtaris SigniT. 

15. saamqroSi awyobili 991 blok-sqemis Semowme-
bis Sedegad dadginda, rom vargisia 923. ipoveT al-
baToba imisa, rom SemTxveviT aRebuli blok-sqema 
vargisia. 

16. axali, erTnairi tipis Zravebis teqnikuri ga-
mocdis Sedegad dadginda, rom vargisi Zravebis far-
dobiTi sixSirea 0,96. ipoveT 200 SemTxveviT aRebuli 
Zravidan vargis ZravaTa ricxvi. 
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17. yuTSi 40 vati simZlavris 10 da 100 vati sim-
Zlavris 50 naTuraa. ipoveT albaToba imisa, rom 
SemTxveviT amoRebuli naTura 40 vati simZlavrisaa. 

18. teqnikuri kontrolis ganyofilebam SemTxve-
viT aRebuli 100 detalidan aRmoaCina 5 wundebuli 
detali. ipoveT wundebul detalTa fardobiTi six-
Sire da arawundebul detalTa fardobiTi sixSire. 

19. sawarmos mier gamoSvebuli produqciis 99% 
standartulia. ipoveT albaToba imisa, rom SemTxve-
viT aRebuli nawarmi araa standartuli. 

20. ori koncentrirebuli wrewiridan erTis 
radiusia R sm da meoris - r sm. (r<R). ipoveT 
albaToba imisa, rom did wreSi SemTxveviT dasmuli 
wertili aRmoCndeba patara wreSic. 

21. samkuTxedze Semoxazulia R radiusiani 
wrewiri. ipoveT albaToba imisa, rom wreSi 
SemTxveviT dasmuli wertili aRmoCndeba samkuTxedis 
SigniT. 

22. sawyobSi miiRes I saamqroSi damzadebuli 7, II 
saamqroSi damzadebuli 8 da III saamqroSi 
damzadebuli 10 edeqtroZravi. momxmarebelTan 
gagzavnes SemTxveviT arCeuli Zravi. ras udris 
albaToba imisa, rom igi damzadebulia I saamqroSi. 

23. wesier samkuTxedSi Caxazulia R radiusiani 
wrewiri. ipoveT albaToba imisa, rom samkuTxedSi 
SemTxveviT dasmuli wertili aRmoCndeba wreSi. 

24. wesieri samkuTxedis SigniT, romlis gverdis 
sigrZe 30 sm-ia, Caxazulia 2 sm-is tol radiusiani 
wre. ipoveT albaToba imisa, rom samkuTxedSi 
SemTxveviT dasmuli wertili aRmoCndeba wris 
SigniT. 

25. studentma 25 sagamocdo bileTidan iswavla 
20 bileTi. ras udris albaToba imisa, rom mas 
Sexvdeba naswavli bileTi, Tu igi pirveli gavida 
gamocdaze (bileTis aReba SemTxveviTi wesiT xdeba). 

26. SemTxveviT asaxeleben erT ricxvs 1-dan 25-mde 
(CaTvliT). ras udris albaToba imisa, rom 
dasaxelebulia 5-is jeradi ricxvi? 
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27. sawyobSi 18 pirveli da 7 meore xarisxis 
milia. ipoveT albaToba imisa, rom SemTxveviT 
aRebuli mili meore xarisxisaa. 

28. vagdebT sam monetas. ipoveT samive monetaze 
„Rerbis“ mosvlis albaToba. 

29. 8 sm-is tol radiusian wreSi Caxazulia 
kvadrati. ipoveT albaToba imisa, rom wreSi 
SemTxveviT dasmuli wertili aRmoCndeba kvadratis 
SigniT. 

30. sawyobSi erTad devs pirveli xarisxis 20 da 
meore xarisxis 6 saburavi. ras udris albaToba 
imisa, rom SemTxveviT aRebuli saburavi pirveli 
xarisxisaa? 

 

amocanebi, romlebic amoixsnebian 

kombinatorikis gamoyenebiT 

 

31. telefonis nomris akrefis dros abonents 
daaviwyda bolo sami cifri, axsovda mxolod, rom 
cifrebi gansxvavebulia erTmaneTisagan. man 
SemTxveviT akrifa es cifrebi. ipoveT albaToba 
imisa, rom akrefilia saWiro cifrebi. 

32. yuTSi 15 detalia, maT Soris 10 umaRlesi 
xarisxisaa. amwyobi SemTxveviT iRebs 3 detals. 
ipoveT albaToba imisa, rom samive amoRebuli 
detali umaRlesi xarisxisaa.  

33. saamqroSi muSaobs 6 mamakaci da 4 qali. 
samsaxurSi gamocxadebis ganrigis mixedviT 
SemTxveviT aarCies 7 adamiani. ipoveT albaToba imisa, 
rom maT Soris 5 qalia. 

34. 20 perfobaraTi danomrilia 1-dan 20-mde. 
SemTxveviT aiRes ori baraTi. ipoveT albaToba imisa, 
rom amoRebulia 1 da 2-nomriani baraTebi. 

35. sawyobSi 15 kineskopia, maT Soris 10 
damzadebulia Tbilisis qarxanaSi. ipoveT albaToba 
imisa, rom SemTxveviT aRebuli 5 kineskopidan 3 
aRmoCndeba Tbilisis qarxanaSi damzadebuli. 

36. jgufSi 12 studentia, maT Soris 8 
friadosania. siiT SemTxveviT aarCies 9 studenti. 
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ipoveT albaToba imisa, rom arCeul studentebs 
Soris 5-ia friadosani. 

37. qarxnis mier gamoSvebuli erTidaigive markis 
5 avtomanqanidan 3 umaRlesi xarisxisaa. ipoveT 
albaToba imisa, rom SemTxveviT arCeuli 3 manqanidan 
ori manqana umaRlesi xarisxisaa.  

38. telefonis nomeri Sedgeba 6 cifrisagan. 
ipoveT albaToba imisa, rom es cifrebi sxvadasxvaa, 
Tu a) telefonis nomeri SeiZleba 0-iT daiwyos; b) 
telefonis nomeri 0-iT ar iwyeba. 

39. 25 naTuridan 5 umaRlesi xarisxisaa. 
SemTxveviT iReben 8 naTuras. ipoveT albaToba imisa, 
rom maT Soris 4 naTuraa umaRlesi. 

40. aparati 5 elementisagan Sedgeba, romelTagan 
2 gacveTilia. aparatis CarTvisas SemTxveviT 
CairTveba 3 elementi. ipoveT albaToba imisa, rom 
CarTuli iqneba ori gacveTili elementi. 

41. saTamaSo kartis kompleqtidan (36 kartiT) 
SemTxveTiT iReben 3 karts. ipoveT albaToba imisa, 
rom amoRebuli samive karti tuzia. 

42. latariis 100 bileTidan momgebiania 10. 
ipoveT albaToba imisa, rom SemTxveviT nayidi 5 
bileTidan moigebs 3 bileTi. 

43. „sportlotos“ (49-dan 6) tiraJis monawilem 
Seavso erTi bileTi (SemTxveviT gadaxaza 6 nomeri). 
ipoveT albaToba imisa, rom momgebiani aRmoCndeba 
gadaxazuli oTxi nomeri. 

44. bavSvi SemTxveviT alagebs gverdigverd 4 
kubiks, romlebzedac aweria asoebi m, m, a, a. ras 
udris albaToba imisa, rom miiReba sityva „mama“.  

45. yuTSi 3 TeTri da 7 wiTeli feris birTvia. 
ipoveT albaToba imisa, rom SemTxveviT amoRebuli 
ori birTvi aRmoCndeba wiTeli feris. 

46. A, B da kidev 8 adamiani dgas rigSi. ras 
udris albaToba imisa, rom A da B pirovneba 
erTmaneTisgan daSorebulia 3 adamianiT. 

47. sawyobSi erTidaigive tipis 10 Zravia, 
romelTa Soris 2 wundebulia. momxmarebelTan 
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SemTxveviT agzavnian 2 Zravs. ras udris albaToba 
imisa, rom orive kargia. 

48. saTamaSo kartis kompleqtidan (52 kartiT) 
SemTxveviT iReben oTx karts. ras udris albaToba 
imisa, rom oTxive aTiania? 

49. maRaziaSi miRebuli 10 wignidan 3 wundebulia, 
momxmarebels SemTxveviT misces 3 wigni. ras udris 
albaToba imisa, rom maT Soris 2 wignia wundebuli? 

50. saTamaSo kartis kompleqtidan (52 kartiT) 
SemTxveviT iReben 4 karts. ras udris albaToba 
imisa, rom ori tuzia da ori aTiani? 

 
 

§3. xdomilobaTa jamis albaToba. 

sawinaaRmdego xdomilobis albaToba. pirobiTi 

albaTobis gamosaTvleli formula. namravlis 

albaToba. sruli albaTobisa da baiesis 

formulebi 

 

1. ori msroleli erTmaneTisagan damoukideblad 
esvris samiznes. pirveli msroleli samiznes azianebs 
0,9-is toli albaTobiT, meore - 0,8-is toli 
albaTobiT.  ras udris albaToba imisa, rom samizne 
daziandeba mxolod erTi tyviiT? 

2. eleqtro sqema Seicavs 4 bloks. TiToeuli 
blokis gamarTuli muSaobis (saimedobis) albaToba 
Sesabamisad tolia 0,6; 0,7; 0,8; 0,9-is. blokebi 
mwyobridan gamodian erTmaneTisagan damoukideblad. 
ipoveT sqemis saimedod muSaobis albaToba, Tu 
blokebi mimdevrobiTaa CarTuli. 

3. wina amocanis pirobebSi ipoveT sqemis sa-
imedod muSaobis albaToba, Tu blokebi parale-
luradaa CarTuli. 

4. ori qvemexi erTdroulad esvris samiznes. 
pirveli qvemexisaTvis samiznis dazianebis albaTobaa 
0,9, meorisaTvis - 0,8. ipoveT albaToba imisa, rom 
samiznes daazianebs orive qvemexi. 

5. feiqari emsaxureba erTmaneTisagan damou-
kideblad momuSave sam avtomatur saqsov dazgas. 
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albaToba imisa, rom erTi saaTis ganmavlobaSi 
feiqris momsaxureba ar dasWirdeba pirvel dazgas 
tolia 0,8, meore dazgas - 0,9, mesame dazgas 0,95. 
ipoveT albaToba imisa, rom  erTi saaTis 
ganmavlobaSi feiqris momsaxureba dasWirdeba erT 
dazgas mainc. 

6. wina amocanis pirobebSi ipoveT albaToba 
imisa, rom erTi saaTis ganmavlobaSi feiqris 
momsaxureba ar dasWirdeba arcerT  dazgas. 

7. kamaTlis is waxnagebi, romlebzedac aweria 
ricxvebi 1, 2, 3, SeRebilia yviTlad, xolo danarCeni 
- TeTrad (ricxvebi 4, 5, 6). ipoveT albaToba imisa, 
rom kamaTelze mova luwi nomeri, Tu viciT, rom 
kamaTelze mova TeTri feri. 

8. maRazia Rebulobs sami qarxnis mier 
damzadebul kineskopebs. pirveli qarxana amzadebs 
mTeli produqciis 45%-s, meore - 40%-s, mesame - 15%-s. 
pirveli qarxnis produqciis 70% umaRlesi 
xarisxisaa, meore - 80%, mesamisa - 90%. ras udris 
albaToba imisa, rom maRaziaSi SemTxveviT nayidi 
kineskopi umaRlesi xarisxisaa? 

9. saburavebis defeqtebis aRmosaCeni gamosac-
deli stendi iZleva 95% garantias. cdian sabu-
ravebis partias, romelTagan TiToeuli 0,005-is toli 
albaTobiTaa defeqturi. ras udris albaToba imisa, 
rom SemTxveviT aRebuli saburavi defeqturia, Tu 
stendis pasuxi dadebiTia (rac imas niSnavs, rom 
stendma aCvena defeqturoba). 

10. latariis 1000 bileTidan 24 fuladi da 10 
nivTis momgebiania. ipoveT albaToba imisa, rom 
SemTxveviT nayidi ori bileTidan erTi mainc iqneba 
momgebiani. 

11. sawyobSi 20 pirveli da 6 meore xarisxis de-
talia. SemTxveviT viRebT erT detals, vamowmebT da 
ukan vabrunebT sawyobSi. Semdeg isev viRebT 
SemTxveviT erT detals. ipoveT albaToba imisa, rom 
orivejer pirveli xarisxis detalia amoRebuli. 

12. muSa emsaxureba sam Carxs, romlebzedac 
erTidaigive detalebi mzaddeba. pirveli CarxisaTvis 
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defeqturi detalis damzadebis albaToba tolia 
0,02-is, meorisaTvis - 0,03, mesamisaTvis - 0,04. pirvel 
Carxze samjer meti detali mzaddeba, vidre meoreze, 
xolo meoreze orjer naklebi, vidre mesameze. samive 
Carxis detalebi mowmdeba teqnikuri kontrolis 
mier. ipoveT albaToba imisa, rom SemTxveviT 
Semowmebuli erTi detali aRmoCndeba defeqturi. 

13. TviTmfrinavs samjer esvrian. pirveli srolis 
dros moxvedris albaToba tolia 0,5, meore srolis 
dros - 0,6 da mesamis dros - 0,8-is. TviTmfrinavi 
gamodis mwyobridan sami moxvedris SemTxvevaSi, misi 
mwyobridan gamosvlis albaToba erTi moxvedris 
dros tolia 0,3-is, xolo ori moxvedrisas - 0,6. 
ipoveT albaToba imisa, rom TviTmfrinavi gamova 
mwyobridan. 

14. erT yuTSi 2 TeTri da 4 Savi birTvia, 
meoreSi - 3 TeTri da 5 Savi, mesameSi 4 TeTri da 6 
Savi. pirveli yuTidan meoreSi gadades erTi birTvi, 
meoredan mesameSic erTi birTvi da bolos mesamidan 
pirvelSi isev erTi birTvi. ipoveT albaToba imisa, 
rom birTvebis Semadgenloba yuTebSi ar Seicvleba. 

15. pirveli saamqro amzadebs detalebis saerTo 
raodenobis 70%-s, xolo meore - 30%-s. detalebi 
mowmdeba teqnikuri kontrolis mier. pirveli 
saamqros produqcia Seicavs 10% defeqtur detals, 
meoris - 20%-s. ipoveT albaToba imisa, rom 
Semowmebuli erTi detali ar aRmoCndeba defeqturi. 

16. momxmarebels egzavneba sami qarxnis mier 
damzadebuli produqcia. pirveli qarxana uSvebs 
produqciis 20%-s, meore - 45%-s, mesame 34%-s. 
pirveli qarxnis produqcia Seicavs 3%, meore 2% da 
mesame 1% - wundebul nakeTobebs. ipoveT albaToba 
imisa, rom momxmareblis mier SeZenili nakeToba aris 
pirvel qarxanaSi damzadebuli, Tu is aRmoCnda 
wundebuli. 

17. gvaqvs aTi erTnairi yuTi. cxra maTganSi 2 
TeTri da 2 Savi feris sagania, erTSi ki - 5 TeTri 
da 1 Savi sagani. SemTxveviT arCeuli yuTidan viRebT 
erT sagans. ipoveT albaToba imisa, rom sagani 
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amoRebulia yuTidan, romelSic 5 TeTri da 1 Savi 
feris sagania, Tu igi aRmoCnda TeTri feris. 

18. pirvel Carxze umaRlesi xarisxis detalis 
damzadebis albaToba tolia 0,7-is, meoreze - 0,8-is. 
gvaqvs ori pirvel da sami meore Carxze damzadebuli 
detali. ipoveT albaToba imisa, rom xuTive detali 
umaRlesi xarisxisaa. 

19. eleqtronuli mowyobiloba mwyobridan gamo-
dis Tu gafuWda pirveli, meore an mesame elementidan 
erT-erTi. elementebis dazianebis albaTobebi Sesab-
amisad tolia 0,3; 0,2 da 0,2-is. ipoveT eleqtronuli 
mowyobilobis mwyobridan gamosvlis albaToba, Tu 
elementebis dazianeba erTmaneTisagan damoukide-
belia. 

20. gaTamaSebis 100 bileTidan 10 momgebiania. ipo-
veT mogebis albaToba, Tu gvaqvs 4 bileTi. 

21. erT yuTSi 12, xolo meoreSi 10 naTuraa. ori-
ve yuTSi TiTo wundebuli naTuraa. pirvelidan meo-
reSi gadaaqvT erTi naTura. ipoveT albaToba imisa, 
rom meore yuTidan SemTxveviT amoRebuli naTura 
iqneba wundebuli. 

22. detalis garkveuli maxasiaTebeli SeiZleba 
icvlebodes eqvs sxvadasxva intervalSi Sesabamisi 
albaTobebiT: 0,09; 0,16; 0,25; 0,25; 0,16 da 0,09. detalis 
am maxasiaTebelze damokidebulebiT standartuli 
nakeTobis miRebis albaTobebi tolia Sesabamisad 0,2; 
0,2; 0,4; 0,3; 0,2. ipoveT albaToba imisa, rom nakeToba 
iqneba standartuli. 

23. yuTSi 15 tenisis burTia, romelTa Soris 9 
axalia. pirveli TamaSisaTvis iReben sam burTs da 
TamaSis Semdeg isev yuTSi abruneben. meore TamaSi-
saTvis iReben agreTve sam burTs, ipoveT albaToba 
imisa, rom meore TamaSisaTvis SemTxveviT aRebuli 
samive burTi axali iqneba. 

24. TxuTmet sagamocdo bileTSi ori gansxva-
vebuli sakiTxia. students SeuZlia pasuxis gacema 
mxolod 25 sakiTxze. ipoveT gamocdis Cabarebis 
albaToba, Tu amisaTvis sakmarisia pasuxis gacema er-
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Ti bileTis orive sakiTxze, an erTi bileTis erT-
erT sakiTxze da meore bileTis garkveul sakiTxze. 

25. saavario situaciaSi erTmaneTisagan damo-
ukideblad SeiZleba CairTos ori xelsawyo 
Sesabamisad albaTobebiT: 0,95 da 0,9. ipoveT alba-
Toba imisa, rom avariis SemTxvevaSi CairTveba 
mxolod erTi xelsawyo. 

26. teqnikuri kontrolis ganyofileba amowmebs 
ori tipis detalebis standartulobas. 
standartulobis albaTobebi I da II tipis 
detalebisaTvis Sesabamisad tolia 0,7 da 0,8-is. 
ipoveT albaToba imisa, rom ori Semowmebuli 
detalidan mxolod erTi iqneba standartuli. 

27. xelsawyo Sedgeba erTmaneTisagan damouki-
deblad momuSave ori elementisagan. elementebis 
mwyobridan gamosvlis albaTobebi Sesabamisad tolia 
0.05 da 0,08-is. ipoveT xelsawyos mwyobridan gamos-
vlis albaToba, Tu amisaTvis sakmarisia erTi elemen-
tis mainc mwyobridan gamosvla. 

28. sami astronomiuri observatoria erTmane-
Tisagan damoukideblad awarmoebs erTidaigive fizi-
kuri sistemis gazomvas. gazomvis SedegebSi Secdomis 
albaTobebi TiToeuli observatoriisaTvis Sesaba-
misad tolia 0,1; 0,15 da 0,2-is. ipoveT albaToba imisa, 
rom samive observatoriaSi warmoebuli erTjeradi 
gazomvis Sedegebidan erTSi mainc iqneba Secdoma. 

29. gamoTvliT laboratoriaSi 6 avtomaturi da 
4 naxevradavtomaturi gamomTvleli manqanaa. TiTo-
euli tipis manqanis mwyobridan gamosvlis albaToba 
Sesabamisad tolia 0,05 da 0,2-is. studenti awarmoebs 
gamoTvlebs SemTxveviT arCeul manqanaze. ipoveT 
albaToba imisa, rom manqana ar gamova mwyobridan. 

30. gamomTvleli manqanis sami erTmaneTisagan 
damoukideblad momuSave elementidan ori gamovida 
mwyobridan. ipoveT albaToba imisa, rom mwyobridan 
gamovida pirveli da meore elementi, Tu elementebis 
mwyobridan gamosvlis albaTobebi Sesabamisad tolia 
0,2; 0,4 da 0,3-is. 
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§4. meToduri miTiTebebi 

 
1. vamowmebT or naTuras vargisianobaze ise, rom 

vixilavT Semdeg xdomilobebs: ωi1={i-uri naTura 

vargisia}, ωi2={gawyvetilia i-uri naTuris spirali}, 

ωi3={gatexilia i-uri naTuris kolba}, i=1,2;… 

A={vargisia erTi naTura}, B ={vargisia erTi naTura 
mainc}, C={vargisia orive naTura} da E={uvargisia 
orive naTura (an spiralia gawyvetili, an kolbaa 

gatexili)}. avagoT elementarul xdomilobaTa Ω 
sivrce; A, B, C, E,  A+B,  A·B, B-A - xdomilobebi 
CavweroT elementarul xdomilobaTa simravlis 
saxiT da vipovoT TiToeuli maTganis xelSemwyob 
elementarul xdomilobaTa ricxvi. 

amoxsna. elementarul xdomilobaTa Ω sivrces 
eqneba saxe: 

Ω={(ω11, ω21), (ω11, ω22), (ω11, ω23), (ω12, ω21), (ω12, ω22), 

(ω12, ω23), (ω13, ω21), (ω13, ω22), (ω13, ω23)}. 

aRvniSnoT m(Ω)-Ti Ω-s xelSemwyob elementarul 
xdomilobaTa, anu cdis yvela SesaZlo elementarul 
xdomilobaTa ricxvi 

analogiurad CavwerT, rom: 

A= {(11, 22), (11, 23), (12, 21), (13, 21)} 

m(A)=4 

B={(11, 21), (11, 22), (11, 23), (12, 21), (13, 21)} 

M(B)=5 

C={(11, 21)}, m(c)=1 

E={(12, 22), (12, 23), (13, 22), (13, 23)}= -B= B ,  

m(E)=m( B )=4 

A+B={(11, 21), (11, 22), (11, 23), (12, 21), (13, 21)} 

m(A+B)=5 

A· B={(11, 22), (11, 23), (12, 21), (13, 21)} 
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m(A · B)=4 

B-A={(11, 21)=C 

m(B-A)=m(c)=1 

 

2. davamtkicoT, rom nebismieri A, B da C xdomi-
lobebisaTvis (A B)+C=(A+C) (B+C) 

amoxsna. 
a) vTqvaT  da   (A·B)+C  (A ·B), an C, 

an   (A·B) da C  A da B,  an C , an A, B 

da C(A+C) da  (B+C)   (A+C)·(B+C) e.i.  

(A ·B)+C(A+C) (B+C) 
b) analogiurad  (A+C)· (B+C) (A+C) da 

(B+C) (A, an C an  (A·C)) da (B, an C, an 

(B·C)) (A·B), an C, an (A· B· C)  (A·B)+C e.i. 

(A+C) (B+C)(A· B)+C 
miRebuli CarTvebidan gamomdinareobs dasamtki-

cebeli toloba (eqvivalentoba). 
 
3. teqnikuri daTvalierebis dros 1000 

avtomanqanidan gaumarTavi aRmoCnda 100 manqana. 
vipovoT albaToba imisa, rom SemTxveviT arCeuli 
avtomanqana gaumarTavia (xdomiloba A). 

amoxsna. visargebloT xdomilobis albaTobis 

statistikuri gansazRvriT 
N

AN
AP

)(
)(  , sadac  N cde-

bis ricxvia,  N(A) – A xdomilobis sixSire. davweroT:  

P 1.0
1000

100
)( AP  

 
4. saamqros sawyobSi M detalia, maT Soris m 

arastandartulia. SemTxveviT viRebT r detals, 
vipovoT albaToba imisa, rom amoRebulia k(r) aras-
tandartuli detali (xdomiloba A). 

amoxsna. M detalidan r detalis SemTxveviTi 
amoRebis yvela SesaZlo SemTxveva Tanabrad 
SesaZlebelia da maTi raodenoba tolia M  
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elementidan aRebuli m elementiani jgufTebaTa 

ricxvisa )!(!

!

mMm

M
C m

M


  K arastandartuli detali 

SeiZleba aRebul iqnas m arastandartuli 

detalidan  
)!(!

!

kmk

m
C k

M


  wesiT amave dros danarCeni 

r-k detali unda iyos standartuli, e.i. aRebuli 
iqneba M-m standartuli detalidan 

)()!(

)!(

krmMkr

mM
C kr

mM





  wesiT. Tu visargeblebT 

albaTobis klasikuri gansazRvriT 
n

Am
AP

)(
)(  , 

radgan r

MCmn  )(  da 
kr

mM

k

m CCAm 

)(
 miviRebT: 

)!(!
)(

kmk

CC
AP

kr

mM

k

m










 

 
5. R radiusian wreSi, romelSic Caxazulia 

wesieri eqvskuTxedi SemTxveviT vsvamT wertils. 
vipovoT albaToba imisa, rom 
wertili moxvdeba wesier 
eqvskuTxedSi (xdomiloba A). 
amoxsna. albaTobis geomet-
riuli gansazRvris safuZ-
velze miviRebT:  

 2

332

33

)(
2

2

);(


R

R

S

S
AP

RO

ABCDEF

wr
 

    nax. 5.1. 
 

6. giorgim Seavso sportlotos erTi bileTi (45 
nomridan gadaxaza 6). ras udris albaToba imisa, rom 
am gaTamaSebaSi giorgi moigebs? 

amoxsna. aRvniSnoT xdomilobebi: 
A={giorgi moigebs}, Ai={giorgis mier gadaxa-

zuli i nomeri daemTxveva gaTamaSebulidan i nomers} 
i=1, 2,..., 6.  sportlotos gaTamaSebis wesebis mixedviT 
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bileTi igebs, Tu daemTxva gadaxazuli 3 an meti no-
meri gaTamaSebulidan Sesabamisi raodenobis nomrebs. 
e.i. A=A3+A4+A5+A6, aqedan gamomdinare sawinaaRmdego 
xdomiloba Ā={giorgi ver moigebs} Caiwereba Semdegi 
saxiT: 

Ā=A0+A1+A2, A0+A1+A2 uTavsebadi xdomilobebia. 
uTavsebad xdomilobaTa jamis albaTobis 
gamosaTvleli formulis mixedviT, davwerT 

P(Ā)=P(A0)+P(A1)+P(A2) 
visargebloT amocana 4-is amoxsnis sqemiT. M=45, 

m=r=6, k=0, 1 an 2. 

,377,0)(
6

45

6

39

0

6
0 

C

CC
AP  ,424,0)(

6

45

5

39

1

6
1 

C

CC
AP  

151,0)(
6

45

4

39

2

6
2 

C

CC
AP , amitom 

P(Ā)0.377+0,424+0,151=0,952. 
mogebis albaToba gamovTvaloT sawinaaRmdego 

xdomilobis albaTobis gamosaTvleli formuliT 
P(A)=1-P(Ā)=1-0,952=0,048 
SeniSvna: saZiebeli albaToba SeiZleba gamovT-

valoT formuliT 
P(A)=P(A3+A4+A5+A6)=P(A3)+P(A4)+P(A5)+P(A6) 
 
7. eleqtrosqema Seicavs paralelurad SeerTe-

bul 3 kvanZs (ix. nax.2). TiToeuli kvanZis saimedod 
muSaobis albaToba Sesabamisad tolia 0,6; 0,7; 0,8. 
kanZebi mwyobridan gamodian erTmaneTisagan damouki-
deblad. vipovoT sqemis saimedod muSaobis albaToba 
(xdomiloba A). 

 

 

 

 

 

nax.5.2. 
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amoxsna. aRvniSnoT xdomilobebi Ai={i-uri kvanZi 
muSaobs gamarTulad}, i=1, 2,3, Āi={i-uri kvanZi gamova 
mwyobridan}. Ā={sqema gamarTulad ar muSaobs}. e.i. 
Ā=Ā1 Ā2 Ā3 
amocanis pirobiT P(A1)=0,6; P(A2)=0,7; P(A3)=0,8. 

sawinaaRmdego xdomilobis albaTobis gamosaT-
vleli formuliT: 
P (Ā1)=1-P(A1)=0,4; 

P(Ā2)=1-P(A2)=0,3; 

P(Ā3)=1-P(A3)=0,2. 

Ā1, Ā2, Ā3 xdomilobebis erTobliv damoukideb-
lobis gamo davwerT: 

P(Ā)=P(Ā1) P(Ā2) P(Ā3)=0,40,30,2=0,024 
amitom sqemis saimedod muSaobis albaToba to-

lia P(A)=1-P(Ā)=1-0,024=0.976. 
 
8. ori msroleli erTmaneTisagan damoukideblad 

esvris erTidaigive samiznes. pirveli msroleli 
samiznes azianebs 0,6-is toli albaTobiT, meore - 0,7-
is toli albaTobiT. ras udris albaToba imisa, rom 
samiznes daawianebs erTi msroleli mainc 
(xdomiloba A). 

amoxsna. SemoviRoT xdomilobebi Ai={samiznes 
daazianebs i-uri msroleli}, i=1,2. amocanis pirobiT 
P(A1)=0,6; P(A2)=0,7. cxadia, A=A1+A2, amitom nebismieri 
ori xdomilobis jamis albaTobisa da damoukidebel 
xdomilobaTa namravlis albaTobis gamosaTvleli 
formulebis gamoyenebiT miviRebT: 

P(A)=P(A1+A2)=P(A1)+P(A2)-P(A1A2)=P(A1)+P(A2)-P(A1) 

P(A2)=0,6+0,7-0,60,7=0,88 
 
9. eleqtromontiori emsaxureba erTmaneTisagan 

damoukideblad momuSave sam obieqts. albaToba imisa, 
rom erTi saaTis ganmavlobaSi erTi montioris 
momsaxureba ar dasWirdeba pirvel obieqts tolia 
0,95-is, meore obieqtisTvis - 0,9-is, mesamesaTvis - 0,8-
is. vipovoT albaToba imisa, rom erTi saaTis 
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ganmavlobaSi eleqtromontioris momsaxureba dasWir-
deba erT obieqts mainc (xdomiloba A). 

amoxsna. aRvniSnoT xdomilobebi Ai={erTi saaTis 
ganmavlobaSi eleqtromontioris momsaxureba ar das-
Wirdeba i-ur obieqts}, i=1,2,3; amocanis pirobebiT 
P(A1)=0,95; P(A2)=0,9; P(A3)=0,8 

cxadia 

A=
1 2 3

A A A  =Ā1+ Ā2+ Ā3 

A1, A2, A3 xdomilobebis erTobliv 
damoukideblobis gamo Ā1, Ā2 da Ā3 xdomilobebic 
erTobliv damoukidebelia. visargebloT erToblivi 
damoukidebel xdomilobaTa jamis albaTobis 
gamosaTvleli formuliT 

P(A)=P(Ā1+Ā2+Ā3)=1-P(
1

A ) P(
2

A ) P(
3

A )=1-P(A1) P(A2) 

P(A3)=1-0,684=0,316 
 
10. xaratis mier damzadebuli yoveli 100 deta-

lidan 97 aris vargisi da 68 pirveli xarisxisaa. ras 
udris albaToba imisa, rom SemTxveviT aRebuli 
vargisi detali pirveli xarisxisaa. 

amoxsna. aRvniSnoT xdomilobebi: A={SemTxveviT 
aRebuli detali vargisia}, B={SemTxveviT aRebuli 
detali pirveli xarisxisaa}. saZiebelia pirobiTi 
albaToba P(B/A). amocanis pirobiT A da B xdomi-
lobas erTdroulad xels uwyobs 100 elementaruli 
xdomilobidan 68. albaTobis gamosaTvleli 
klasikuri formulis gamoyenebiT davwerT: 

P 68,0
100

68)(
)( 




n

BAm
BAP  

A xdomilobas xels uwyobs 97 elementaruli 

xdomiloba, amitom 97,0
100

97
)( AP  visargebloT 

pirobiTi albaTobis gamosaTvleli formuliT 

P )(

)(
)/(

AP

ABP
ABP    
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Cven SemTxvevaSi miviRebT 

7.0
97.0

68.0
)/( ABP  

 

11. gvaqvs sami erTnairi yuTi. pirvel yuTSi 10 
TeTri da 5 Savi birTvia. meoreSi - 8 TeTri da 4 
Savi, xolo mesameSi yvela birTvi TeTria. bavSvi 
SemTxveviT iRebs erT-erT yuTidan birTvs. vipovoT: 
1) albaToba imisa, rom amoRebulia TeTri feris 
birTvi (xdomiloba A); 2) albaToba imisa, rom birTvi 
amoRebulia pirveli yuTidan, Tu viciT, rom igi 
TeTri ferisaa. 

amoxsna. aRvniSnoT xdomilobebi Hi={birTvi 

amoRebulia i-uri yuTidan}, i=1,2,3; radgan H1+H2+H3= 

da Hi.Hj=Ø, i≠j, i=1,2,3, j=1,2,3 amitom H1,H2,H3 - 
hipoTezebia. amocanis pirobiT 

,1)(,
3

2

48

8
)/(

5

2

510

10
)/(,

3

1
)()()(

2

1321











APHAP

HAPHPHPHP

 

1) sruli albaTobis formulis gamoyenebiT dav-
werT 

3

1

1 2 2 31
( ) ( ) ( / ) 1

3 5 3 45
i i

i

P A P H P A H


 
     

 
  

2) baiesis formulis gamoyenebiT miviRebT 

1 1

31

1

1 2
( ) ( / ) 63 5( / )

1 2 2 31( ) ( / ) 1
3 5 3

i i
i

P H P A H
P H A

P H P A H




  
 

  
 


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4.1 testuri amocanebi  

 

1. Tu ( ) 0,5,P A   maSin ( )P A  tolia: 
a) 0,1   b) 0,3  g) 0,5  d) 0,9. 

 

2. Tu ( ) 0,75,P A   maSin ( )P A  tolia: 
a) 0,35  b) 0,25 g) 0,05 d) 0,15 

 

3. A da B uTavsebadi xdomilobebia, ( ) 0,1P A   da 

( ) 0,5P B  , maSin ( )P A B tolia: 
a) 0,5  b) 0,05 g) 0,65 d) 0,6 
 

4. A da B uTavsebadi xdomilobebia, ( ) 0,3P A  ; 

( ) 0,7P A B  , maSin ( )P B tolia: 
a) 0,3  b) 0,5 g) 1  d) 0,4 
 

5. ( ) 0,985,P A   maSin ( )P A  tolia: 
a) 0,05  b) 0,005 g) 0,015 d) 1 

 

6. ( ) 1,P A B   ( ) 0,9P A  , A B  , maSin ( )P B  tolia: 
a) 0,1 b) 0,9 g) 0,8 d) 0,09 
 

7. A da B damoukidebeli xdomilobebia, ( ) 0,1P A  , 

( ) 0,5P B  , maSin ( )P A B  tolia: 
a) 0,5 b) 0,05 g) 0,6 d) 1 

 

8. A da B damoukidebeli xdomilobebia, ( ) 0,4P A  ; 

( ) 0,5P B  , maSin ( )P A B  tolia: 
a) 0,9 b) 0,2 g) 0,1 d) 0,7 

 

9. A da B damoukidebeli xdomilobebia, ( ) 0,3P B  , 

( ) 0,65P A B  , maSin ( )P A  tolia: 
a) 0,35 b) 0,96 g) 0,5 d) 0,15 

miTiTeba:  
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( ) ( ) ( ) ( ) ( ) 0,65

0,35
( ) 0,3 0,3 ( ) ( ) 0,5

0,7

P A B P A P B P A P B

P A P A P A

     

     

 
  

10.  A da B damoukidebeli xdomilobebia, ( ) 0,4P B  , 

( ) 0,9P A B  , maSin ( )P A B  tolia: 

a) 
1

3
 b) 

4

9
 g) 0,5 d) 0,6 

 miTiTeba: 
( ) ( ) ( ) ( ) ( ) 0,9

0,4 ( ) 0,4 ( ) 0,6 ( ) 0,5 ( )

0,5 5 5 1
( ) ( ) ( ) 0,4

0,6 6 6 3

P A B P A P B P A P B

P B P B P B P B

P A B P A P B

     

       

      
 

  
11.  A da B uTavsebadi xdomilobebia, ( ) ( ) 0,1,P A P B   

maSin ( )P A B tolia: 
a) 0,01  b) 0,2   g) 0,5,   d) 0,19 

 

12.  ( ) 0,2P A B  , ( ) ( )P A P B P   da A B   , maSin P

tolia: 
a) 0,4  b) 0,1 g) 0,8 d) 0 

miTiTeba: 2 0,2 0,1P P  
 

 

13.  ( ) 0,36,P A B   ( ) ( ) ,P A P B P A B  da  damoukidebe-

li xdomilobebia, maSin P tolia: 
a) 0,18 b) 0,1 g) 0,64,  d) 0,2 

miTiTeba: 

 

1

2

( ) 2 0,36

2,56

0 0,2

1,8

P A B P P P P P

D

P

P











      



  

 ar gamodgeba

 

14.  A da B uTavsebadi xdomilobebia, ( ) ( ) 0,1,P A P B   

maSin ( )P A B tolia: 
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 a) 
1

5
, b) 

2

5
, g) 

1

2
, d) 0.15.  

 

15. ( ) ,P A B   ( ) 0,4P A   , ( ) 0,7P B  , maSin ( )P A B
tolia: 

 a) 0,28 b) 1,1 g) 0,3 d) pasuxi ar aqvs. 
 
16. yuTSi, romelSic 5 mwvane da 4 TeTri burTu-

laa, Caumates mwvane burTula. amis Semdeg burTule-
bi erTmaneTSi auries da yuTidan alalbedze amoiRes 
erTi burTula. albaToba imisa, rom es burTula 
mwvanea, tolia: 

a) 
5

9
  b) 

5

10
 g) 

6

10
 d) 

1

10
. 

 
17. Tu A da B damoukidebeli xdomilobebia, 

( ) 0,3 ( ) 0,4P A P B  ,maSin:  

1) albaToba ( )P A B  tolia: 
a) 0,12 b) 0,7 g) 0,28 d) ar gamoiTvleba 

2) albaToba ( )P A B tolia: 
a)  0,12 b) 0,28 g) 0,42 d) ar gamoiTvleba. 
 

18. Tu ( ) 0,7, ( ) 0,4, ( | ) 0,3,P A P B P B A   maSin: ( | )P A B

tolia:  
a) 0,28  b) 0,7  g) 0,6  d) 0,35 
 

19. Tu xdomiloba , ( ) 0,3, ( ) 0,5,B A P B P A    maSin 

pirobiT albaToba ( | )P A B tolia: 
a) 0,15  b) 0,6 g) 0,8 d) 0,2 
 

20. Tu ( | ) 0,5, ( | ) 0,3, ( ) 0,4,P B A P A B P B   maSin ( )P A

tolia: 
a) 0,7  b) 0,15 g) 0,2 d) 0,24 
 
21. Tu yuTidan, romelSic 2 TeTri da 3 mwvane 

erTnairi zomis burTulaa, alalbedze viRebs or 
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burTulas dabrunebiT, maSin albaToba imisa, rom 
orive amoRebuli burTula TeTri aRmoCndena, tolia: 

a) 
2
5  b) 

4
25  g) 

2
25  d) 

1
10  

 
22. Tu yuTidan, romelSic awyvia 2 TeTri da 3 

mwvane erTnairi zomis burTula, alabedze viRebs or 
brTulas dabrunebis gareSe, maSin albaToba imisa, 
rom orive burTula TeTri aRmoCndeba, tolia: 

a) 
4
25   b) 

2
5  g) 

1
10  d) 

2
25  

 
 

pasuxebi: 

§2 

1. 5/9  2. 1/36  3. 0,25  4. 1/
5

30C  5. 1/9  6. 0,75 

7. 1/7  8. 0,5  9. 0,04  10. 0,1  11. 0,9  12. 0,3 

13. 2/  14. 1/16 15. 923/991 16. 192       17. 1/6   

18. 1/20; 19/20 

19. 0,01 20. (r/R)2 21. 33/4 22. 7/25 23. 3 /9 24. 2/125 

25. 0,8  26. 0,2  27. 0,28 28. 1/8  29. 2/ 30. 10/13 

31. 1/720 32. 24/91 33. 0,5  34. 1/190 35. 0,4 36. 14/55 

37. 0,3  38.0,1512 39.0,023 40. 0,3  41. 0,0006 42. 0,007 

43.0,001 44. 1/6  45.0,23 46. 2/15 47.0,62 48. 4.10-6 

49.0,18 50.12.10-5 

§3 

1. 0,26  2. 0,3024    3. 0,0024    4. 0,72 5. 0,316 6. 0,684 

7. 2/3  8. 0,77     9. 0,0872   10. 0,064 11. 0,046 12. 0,024 

13. 0,594 14. 173/495    15. 0,87   16. 0,322 17. 0,156 18. 0,251 

19. 0,328 20. 0,348    21. 13/132   22. 0,332 23. 0,089    24. 190/203 

25.0.14       26.0,38     27. 0,126   28. 0,388 29. 0,89 30. 14/45 

 

testis pasuxebi: 

1. g  2. b  3. d  4. d  5. g  6 a 

7. b  8. d  9. g  10. a  11. d  12. b 

13. g  14. a  15. d  16. g  17. 1)g  2)g 18. d 

19. b  20. d   21. b  22. g 
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§5. damoukidebel cdaTa mimdevroba.  

bernulis formula. muavr-laplasis lokaluri  

da integraluri zRvariTi Teoremebi. puasonis 

asimptoturi formula. ualbaTesi ricxvi 

 
1. monetas vagdebT xuTjer (vgulisxmobT, rom 

moneta „wesieria“). ipoveT albaToba imisa, rom 
borjRali(gerbi) mova orze nakleb SemTxvevaSi. 

2. kamaTels vagdebT eqvsjer. ipoveT albaToba 
imisa, rom ricxvi xuTi mova araumetes 3 SemTxvevisa. 

3. ori Tanabari Zalis moWadrake TamaSobs Wad-
raks (TiToeulis mogebis albaToba tolia 0,5-is). 
ipoveT albaToba imisa, rom pirveli moWadrake oTxi 
partiidan moigebs 3-s (yaimi mxedvelobaSi ar mi-
iReba). 

4. wina amocanis pirobebSi, romlis albaTobaa 
meti oTxi partiidan oris mogebisa, Tu eqvsi 
partiidan samis? 

5. teqnikuri kontroli amowmebs 10 detalisagan 
Semdgar partias. detalis standartulobis albaTo-
ba tolia 0,75. ipoveT standartuli detalebis ual-
baTesi ricxvi. 

6. ipoveT 19 perfobaraTSi sworad perfori-
rebuli baraTebis ualbaTesi ricxvi, Tu baraTis 
arasworad perforirebis albaToba tolia 0,1-is. 

7. ipoveT albaToba imisa, rom oTx damoukidebel 
cdaSi AA xdomiloba moxdeba aranakleb samjer, Tu 
calkeul cdaSi A xdomilobis moxdenis albaToba 
tolia 0,4-is. 

8. calkeul damoukidebel cdaSi xdomilobis 
moxdenis albaTobaa 0,7. ipoveT cdaTa n ricxvi, 
romlis drosac ualbaTesi ricxvi toli iqneba 20-is. 

9. ras udris albaToba imisa, rom kalaTburTeli 
10 srolidan kalaTSi burTs moaTavsebs aranakleb 9-
jer, Tu yovel calkeul srolaSi kalaTSi burTis 
Cagdebis albaToba tolia 0,8-is. 

10. bernulis sqemaSi xdomilobis albaToba 
tolia 0,3-is. ipoveT cdaTa ricxvi n, romlis drosac 
ualbaTesi ricxvi tolia 30-is. 
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11. ipoveT albaToba imisab rom 2400 
damoukidebel cdaSi AA xdomiloba moxdeba 1400-jer, 
Tu calkeul cdaSi P(A)=0,6. 

12. ipoveT albaToba imisa, rom 2100 
damoukidebel cdaSi A xdomiloba moxdeba aranakleb 
1470 da araumetes 1500-isa, Tu calkeul cdaSi 
P(A)=0,7. 

13. teqnikuri kontroli amowmebs 475 detals. 
detalis defeqtianobis albaToba 0,05-is tolia. 
ipoveT albaToba imisa, rom defeqturi aRmoCndeba 
aranakleb 400 da araumetes 450 detali. 

14. nakeTobis 30% umaRlesi xarisxisaa. vamowmebT 
6 nakeTobas. ipoveT albaToba imisa, rom 4 maTgania 
umaRlesi xarisxis. 

15. sawyobSi miRebuli detalebis 60% umaRlesi 
xarisxisaa. viRebT 10 detals. ras udris albaToba 
imisa, rom 3 detalia umaRlesi xarisxis. 

16. albaToba imisa, rom saamqroSi 
eleqtroenergiis danaxarji erTi dRe-Ramis ganmav-
lobaSi ar gadaaWarbebs normas tolia 0,9-is. ipoveT 
albaToba imisa, rom 5 dRe-Ramidan eleqtroenergiis 
danaxarji ar gadaaWarbebs normas 4 dRe-RameSi. 

17. yuTSi 10 TeTri da 5 Savi sagania. ipoveT 
albaToba imisa, rom alalbedze Tu amoviRebT 
TanmimdevrobiT 14 sagans dabrunebiT, maT Soris 
aRmoCndeba aranakleb 12 TeTri sagani. 

18. vaJis dabadebis albaToba 0,515-is tolia. 
ipoveT albaToba imisa, rom 10 axalSobils Soris 4 
gogo iqneba. 

19. maRaziaSi Sevida 8 momxmarebeli. TiTo-
eulisaTvis raimes yidvis albaToba tolia 0,3. 
ipoveT albaToba imisa, rom sami maTgani iyidis. 

20. calkeul cdaSi xdomilobis albaToba to-
lia 0,64. ramdeni damoukidebeli cda unda CavataroT, 
rom ualbaTesi ricxvi toli iyos 51-is. 

21. arastandartuli detalis damzadebis al-
baToba tolia 0,05-is. ramdeni detali unda iyos 
partiaSi, rom masSi arastandartuli detalebis 
ualbaTesi ricxvi 63-is toli iyos. 
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22. 28 nergidan TiToeuls gazrdis toli 
albaToba gaaCnia. ipoveT albaToba imisa, rom 
gaizrdeba 20 nergi. 

23. sagarantio televizoris kineskopis mtyunebis 
albaToba tolia 0,12-is. ipoveT albaToba imisa, rom 
46 televiworidan 36 gauZlebs sagarantio vadas. 

24. ipoveT albaToba imisa, rom 700 nakeTobidan 
umaRlesi xarisxis nakeTobaTa ricxvi aranakleb 460 
da araumetes 600 iqneba, Tu albaToba imisa, rom 
nakeToba umaRlesi xarisxisaa, tolia 0,7-is. 

25. „caciebi“ Seadgenen saSualod 1%-s. ipoveT 
albaToba imisa, rom 200 adamianidan 4 „cacia“ iqneba. 

26. detalis defeqturobis albaToba tolia 0,02. 
ipoveT albaToba imisa, rom 100 detalidan arc erTi 
defeqturi ar iqneba. 

27. albaToba imisa, rom 1000 saaTis muSaobis 
Semdeg naTura ar gadaiwveba tolia 0,2-is. ipoveT 
albaToba imisa, rom sami naTuridan erTi mainc ar 
gadaiwveba 1000 saaTis muSaobis Semdeg. 

28. T droSi kondensatoris gafuWebis albaToba 
tolia 0,2. ipoveT albaToba imisa, rom T droSi 100 
kondensatoridan gafuWdeba aranakleb 20. 

29. T droSi televizoris mwyobridan gamosvlis 
albaToba 0,01-is tolia. ipoveT albaToba imisa, rom 
T droSi 100 televiworidan mwyobridan gamova 
aranakleb 95 televizorisa. 

30. T droSi xelsawyos mwyobridan gamosvlis 
albaToba tolia 0,2-is. ipoveT albaToba imisa, rom 
100 xelsawyodan mwyobridan gamosuli xelsawyoebis 
ricxvi aranakleb 14 da araumetes 26-ia. 

 

5.1. testuri amocanebi 

31. Tu A xdomilobis moxdenis albaToba  

( ) 0,4p P A   da tardeba 5n  damoukidebeli cda, 
maSin A xdomilobis moxdenaTa ualbaTesi ricxvi 
tolia: 

a) 4 b) 2  g) 3  d) pasuxi ar aqvs 
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32. Tu A xdomilobis moxdenis albaToba 

( ) 0,7p P A   da tardeba 9n   damoukidebeli cda, 
maSin A xdomilobis moxdenaTa ualbaTesi ricxvi 
tolia: 

a) 7 b) 6,3 g) 6 da 7 d) pasuxi ar aqvs 
 
33. Tu davagdebT iatakze monetas 4-jer, maSin 
{borjRali}-s mosvlaTa ualbaTesi ricxvi tolia: 

a) 4 b) 2  g) 1  d) pasuxi ar aqvs 
 

34. Tu gavagorebT kamaTels 5-jer, maSin 

xdomiloba 3 {3}  is mosvlaTa ualbaTesi 

ricxvi tolia:  
a) 1  b) 5  g) 0 da 1 d) pasuxi ar aqvs 

 
35. monetas vagdebT qviSaSi 4-jer da 
xdomilobebi A  {borjRali}, B  {safasuri}, C

={moneta darCeba wiboze} tolalbaTia, maSin 
xdomiloba {borjRali}-is mosvlaTa ualbaTesi 
ricxvi tolia: 

a) 3 b) 1  g) 0 da 1 d) pasuxi ar aqvs. 
 

36. Tu gavagorebT kamaTels 3-jer, maSin xdomi-
loba A  {mova luwi nomeri}-s mosvlaTa ualba-
Tesi ricxvi tolia: 
a) 3 b) 0  g) 1 da 2 d) pasuxi ar aqvs 

 
37.  mcirekalibriani SaSxaniT mizanSi sacdeli 

srolebisas msrolelma 100-jer esrola 
samiznes da 90-jer moartya mizanSi). Tu 
msroleli 11-jer esvris samiznes, maSin mizanSi 
moxvedraTa ualbaTesi ricxvi tolia: 
a) 11 b) 9  g) 10 an 11 d) 10  

 
38.  Tu yuTidan, romelSic 8 TeTri da 2 lurji 

burTulaa, alalbedze saTiTaod dabrunebiT 
amoviRebT 3 burTulas, maSin xdomilobis _ A 
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{amoRebuli burTula lurjia}, moxdenis ualba-
Tesi ricxvi tolia: 
a) 0 b) 2  g) 1 da 3  d) pasuxi ar aqvs 

 
39.  Tu monetaze xdomiloba A  {safasuri}–s mos-

vlaTa ualbaTesi ricxvi 0 0k   da 0 1k   , maSin 

monetis dagdebaTa n ricxvi tolia:  
a) 2 b) 3  g) 1  d) pasuxi ar aqvs. 

 
40. Tu xdomiloba B  {borjRali}-s mosvlaTa 

ualbaTesi ricxvi tolia 1-is, maSin monetis 
dagdebaTa n ricxvi tolia: 
a) 2 b) 3  g) pasuxi ar aqvs  d) 1 

 
41.  Tu xdomiloba A  {safasuri}-s mosvlaTa ual-

baTesi ricxvi tolia 0 1k    da 0 2k  , maSin 

monetis dagdebaTa ricxvi tolia: 
a) 3  b) 2  g) 4  d) pasuxi ar aqvs 

 
42. Tu monetis n-jer dagdebisas xdomiloba A 

{safasuri}-s mosvlaTa ualbaTesi ricxvi to-

lia: 0 2k   da 0 4k  , maSin monetis dagdebaTa 

ricxvi tolia:  
a) 7  b) 5  g) 6  d) pasuxi ar aqvs 

 

43. Tu kamaTelis n-jer gagorebisas xdomiloba 4

{mova 4-iani}-s mosvlaTa ualbaTesi ricxvia, 

0 3k   da 0 5k  , maSin kamaTelis gagorebaTa 

ricxvi tolia: 
a) 8  b) 15  g) 10 d) pasuxi ar aqvs 

 
44. Tu kamaTelis n-jer gagorebisas xdomiloba 

5 {mova 5-iani}-s mosvlaTa ualbaTesi ricxvia: 

0 5k  , maSin kamaTelis gagorebaTa ricxvi to-

lia: 
a) 6  b) 25 g) 30 d) pasuxi ar aqvs 
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45. Tu romelime mcenaris Teslis aRmocenebis 
unari udris 90%-s, maSin 4 daTesili Teslidan 
aRmocenebul mcenareTa ualbaTesi ricxvi 
toli iqneba: 
a) 2  b) 3  g) 4  d) 3 an 4 

 
46. sawyobSi miRebulia 30 yuTi minis nakeToba. 

albaToba imisa, rom SemTxveviT aRebul yuTSi 
yvela nakeToba aRmoCndeba mTeli udros 0,9-s. 
im yuTebis ualbaTesi ricxvi, romlebSic yvela 
nakeToba mTelia, aris: 
a) 9  b) 30  g) 7  d) 3  

 
47. A xdomilobis albaToba yovel cdaSi 

( ) 0,3p P A  . imisaTvis, rom A xdomilobis 
mosvlis ualbaTesi ricxvi iyos 60, saWiroa 
Catardes damoukidebeli cdebis Semdegi 
raodenoba: 
a) 180  b) 200, 201, 202 g) 1800 d) 250, 260 

 
48. albaToba imisa, rom SemTxveviT aRebuli 

detali wundebulia, udris 0,1-s. imisaTvis, rom 
vargisi detalebis ualbaTesi ricxvi iyos 50, 
saWiroa aRebuli iyos detalebis raodenoba: 
a) 500  b) 55 g)70  d) pasuxi ar aqvs 

 
49. ori tolZalovani moTamaSe TamaSobs Wad-

raks. yaimiT damTavrebuli partia xelaxla ga-
daTamaSdeba. romeli ufro albaTia? 
 
a) erTi meores mougebs 4 partiidan 3-s, Tu 
b) 8 partiidan mougebs 5-s? 
TiToeuli albaToba gamoTvaleT cal-calke. 
 

50. mizanSi isvrian 14-jer. TiToeuli gasro-
lisas mizanSi moxvedris albaToba 0,2-ia. maSin 
mizanSi moxvedraTa ualbaTesi ricxvi tolia:  
a) 7 b) 28 g) 2 da 3  d) 10 
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51.  wina amocanis pirobebSi ualbaTesi ricxvis Se-
sabamisi albaToba tolia: 
a) 0 b) 0,25 g) 0,2  d) pasuxi ar aqvs 

 
52. kalaTburTeli sajarimo tyorcnisas kalaT-

Si burTs aTavsebs 0,8-is toli albaTobiT. ro-
meli ufro albaTia:  
a) kalaTburTeli 6 sajarimodan Caagdebs 4-s 
b) 6 sajarimodan Caagdebs 6-s 
g)  6 sajarimodan vercerTs ver Caagdebs. 
 

53.  wina amocanis pirobebSi gamoTvaleT a), b), g) 
SemTxvevebis Sesabamisi albaTobebi. 
 

 
pasuxebi: 

$4 

1. 3/16  2. 0,99 3. 5/16    4. P4(2)>P6(3) 5. 8        6. 17; 18 

7. 0,18 8. 28≤n≤29 9. 1,80,89   10. 100≤n≤102   11. 0,0041   12. 0,4236 

13.0,001 14. 0,06 15. 0,036      16. 0,328    17. 0,105  18.0,217 

19. 0,254 20. 79≤n≤80  21. 1259≤n≤1279  22. 18/29 23. 0,972 24. 0,993 

25. 0,09     26. 0,14 27. 0,488      28. 0,5  29. 0,02     30. 0,99 

 

testebis pasuxebi: 

31. b  32. g  33. b  34. g  35 b  36. g  37. d 

38. a  39.g  40. a  41. a  42 d  43. d  44. g 

45. g  46. g  47. b  48. b  49. a  50. g  51. b 

52. b  53. a) 0,246; b) 0,26; g) 0,000064.  

 

 

§6. meToduri miTiTebebi, pasuxebi 

 
1. fiqsirebul t droSi oTxmotoriani TviT-

mfrinavis TiToeuli motoris mwyobridan gamosvlis 
albaToba erTidaigivea da udris 0,1. motorebi 
mwyobridan gamodian erTmaneTisagan damoukideblad. 
vipovoT: 
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a) albaToba imisa, rom t droSi mwyobridan 
gamova TviTmfrinavis 2 motori. 

b) albaToba imisa, rom mwyobridan gamosul 
motorTa ricxvi metia erTze. 

g) t droSi mwyobridan gamosuli motorebis 
ualbaTesi ricxvi. 

amoxsna: aRvniSnoT xdomiloba A={TviTmfrinavis 
motori gamodis mwyobridan t droSi}. amocanis 
pirobiT 

P=P(A)=0,1 q=P(Ā)=1-P=0,9, n=4 
a) visargebloT bernulis formuliT 

!
( )

!( )!

K n k

n

n
P k p q

k n k


  

sadac 0<p<1, 0≤k≤n radgan k=2, miviRebT: 

0486,0)9,0()1,0(
!2!2

!4
)2( 22

4 P  

b) zogadi saZiebelia Pn(k1≤k≤k2) – albaToba 
imisa, rom n cdaSi A xdomilobis moxdenaTa ricxvi k 
miiRebs mniSvnelobas [k1,k2] Sualedidan. cxadia: 





2

1

)()( 21

k

kk

nn kPkkkP  

radgan λ=np=4·0,1=0,4<10, amitom Tu visargeblebT 
puasonis asimptoturi formuliT 

  e
K

KP
K

n
!

)(  

saZiebeli albaTobis gamosaTvlelad miviRebT 
gamosaxulebas 





2

1
!

)( 21

k

kk

n e
k

kkkP 
 

maSasadame 

4.0
1

0

4.0
4

2

4

0

4
!

)4,0(

!

)4,0(
4,0

!

)4,0(
)42(

1







 

    e
k

e
k

e
k

kP
K

K

k K

Kk


 

visargebloT cxrili IV-iT (ix. damateba). radgan 
m=4, an m=1 λ=0,4, gveqneba: 

P4(2≤k≤4)0,9999-0,9384=0,0615 
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SeniSvna: Cven SemTxvevaSi n=4 araa didi ricxvi, 
amitom saZiebeli albaTobis gamosaTvlelad SeiZ-
leba visargebloT bernulis formuliTac. miviRebT 

4

4 4 4 4 4

2

2 2 3 4

(2 4) (2) (3) (4)

4! 4! 4!
(0,1) (0,9) (0,1) (0,9) (0,1) 0,0523

2!2! 3!1! 2!0!

k k n k

K

P k C P q P P P



      

   


 

magram es meTodi ufro Sromatevadia da Tanac 
rogorc aRvniSneT, radgan np<10, ukeTes miaxloebas 
gvaZlevs zemoT ganxiluli meTodi puasonis 
asimptoturi formulis gamoyenebiT, 

g) rogorc cnobilia, t droSi mwyobridan gamo-
suli motorebis K ricxvis ualbaTesi mniSvneloba Ko 
iqneba (n+1)p ricxvis mTeli nawilis - [(n+1)p] toli 
(Tu (n+1)p mTeli ricxvia, maSin gvaqvs ori ualbaTesi 
mniSvneloba Ko=(n+1)p-1 da Ko=(n+1)p). Cven SemTxvevaSi 

(n+1)p=(4+1).0,1=0,5 
amitom 

Ko=[(n+1)p]=[0,5]=0 
SeniSvna: zogierT amocanaSi umjobesia davweroT 

utoloba, romelsac akmayofilebs ualbaTesi mniS-
vneloba Ko. kerZod, 

np-q≤Ko≤np+q 
 
2. avtomaturi dazgis mier standartuli deta-

lis damzadebis albaToba tolia 0,9-is. vipovoT 
albaToba imisa, rom dazgis mier damzadebuli 100 
detalidan standartulia: a) 93 detali: b) aranakleb 
81 da araumetes 93 detali. 

amoxsna: CavTvaloT, rom avtomaturi dazga 
calkeul detals amzadebs erTmaneTisagan damou-
kideblad. n=100 standartuli detalis damzadebis 
(xdomiloba A) albaToba  p=p(A)=0,9 

q=P(Ā)=1-P=1-0,9=0,1; npq=100.0,9.0,1=9; np=100.0,9=90>10 

a) radgan K=93, n=100 sakmarisad didi ricxvia, 
amitom saZiebeli Pn(k) albaTobis gamoTvla bernulis 
formuliT teqnikurad rTuldeba. 
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rogorc vnaxeT np>10, npq=9. maSasadame, SegviZlia 
visargebloT muavr-laplasis lokaluri zRvariTi 
formuliT: 

1
( ) ( )P k xn

npq
  

sadac 

,
k np

x
npq


  

0 1p   da 2
1

( )
2

x

x e




  

φ (x) funqciis mniSvnelobebi mocemulia cxrili 

I-iT (ix. damateba). Φ(-x)= φ(x), φ(x)0,0001, roca x≥≥4 Cven 
SemTxvevaSi 

93 90
1,

9
x


   

cxrili I-is mixedviT vpoulobT (1)0,242 
maSasadame, 

100

1
(93) (1) 0.081

9
P    

g) saZiebelia albaToba Pn(k1≤k≤k2), k1=81, k2=93 
np>10 visargebloT muavr-laplasis integraluri 

zRvariTi TeoremiT, kerZod, roca 0<p<1, sakmaod 
didi n-Tvis vwerT: 

Pn(k1≤k≤k2)Фo(x2)- Фo(x1), 
sadac 

2

1 2 2
10 2 0

0

1
, , ( )

2

txK np K np
X x x e dt

npq npq 

 
      

funqciis mniSvnelobebi mocemulia cxrili II-iT 
(ix.danarTi). 

amasTan Фo(-X)=-Фo(X) 
Cven SemTxvevaSi 

1 2

81 90 93 90
3, 1

9 9
x x

 
      

vinaidan 
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Фo(-3)=-Фo(3)0,4986  da Фo(1)0,3413 
amitom 

P10(81≤k≤93)0,3413+0,4986=0,8399 
 
3. qarxanaSi arastandartuli nawarmis 

damzadebis albaToba tolia 0,004. vipovoT albaToba 
imisa, rom damzadebuli 1000 nawarmidan arastandar-
tuli aRmoCndeba 10. 

amoxsna: aRvniSnoT xdomiloba A={qarxnis mier 
damzadebuli nawarmi arastandartulia}, amocanis 
pirobis Tanaxmad 

P=P(A)=0,004, q=P(Ā)=1-P=1-0,004=0,996 

n=1000 sakmarisad didi, xolo P=0,004 sakmarisad 
mcire ricxvia, amasTan 

λ=n P=1000·0,004=4<10, npq=1000·0,004·0,996=3,984<9 
amitom SegviZlia visargebloT puasonis asimet-

riuli formuliT 

( )
!

k

Pn k e
k

   

cxrili III-is gamoyenebiT (ix. damateba) k=10 da 
λ=4 

P1000(10)0,00529. 
 

§7. diskretuli tipis SemTxveviTi sididis 

ganawilebis kanoni, maTematikuri lodini  

da dispersia 

 
(1-30) vipovoT diskretuli tipis SemTxveviTi si-

didis  
a) maTematikuri lodini; b) dispersia, saSualo 

kvadratuli gadaxra; g)  1 5P    , Tu ξ-s ganawilebis 

kanons aqvs saxe: 
1.                                       2. 

 -5 0 3 4 5 

P 0.2 0.1 0.3 0.2 P 

 

 

 -1 0 2 5 

P 0.5 P 0.1 0.1 
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3.       4. 

  

 

 

5. 6. 

 

 

 

7.                                       8. 

 

 

 

9.                                       10. 

 

 

 

11.   12.  

 

 

 

 

13 14 

 

 

 

15         16 

 

 

 

 

17          18 

 

 

 

19                                    20 

 0 3 5 10 

P 0.1 0.2 0.3 P 

 -10 -2 3 5 

P P 0.2 0.4 0.1 

 -1 1 4 5 

P 0.2 0.1 P 0.3 

 -10 -4 1 2 

P 0.1 0.1 0.2 P 

 5 5.1 6.5 

P P 0.4 0.2 

 10 11 12 

P 0.4 0.1 P 

 1 2.5 5 

P 0.1 P 0.3 

 6 6.5 10 

P 0.3 P 0.5 

 15 20 25 

P 0.4 P 0.4 

 -10 -8.5 0 

P 0.3 P 0.4 

 -15 -12 1 

P P 0.7 0.2 

 -12 -11 12 

P 0.4 P 0.3 

 -1.5 1.5 2.5 

P 0.1 0.2 P 

 -1 -0.5 1 5 

P 0.1 0.2 0.3 P 

 -4 -2.5 0 1.5 

P 0.2 0.1 0.3 P 

 -3.5 3 25 

P P 0.4 0.3 
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21 22 

 

 

 

23                                  24 

 

 

 

 

25                                  26 

 

 

 

27       28 

 

 

 

29                                 30 

 

 

 

 

 

§8. uwyveti tipis SemTxveviTi sididis 

ganawilebis funqcia, ganawilebis simkvrive, 

maTematikuri lodini da dispersia 

 
(1-20) ipoveT uwyveti tipis ξ SemTxveviTi sididis 

a) ganawilebis simkvrive da parametri; b) 
maTematikuri lodini; g) dispersia; d) mocemul 
intervalSi moxvedris albaToba, Tu ξ-is ganawilebis 
funqcias aqvs saxe: 

 -2.5 -2 3 5 

P 0.1 0.2 0.4 P 

 25 30 35 

P P 0.2 0.4 

 -1.7 0 2 3 

P 0.1 P 0.5 0.1 

 1.8 1.9 2 3 4 

P P 0.1 0.1 0.3 0.2 

 -0.5 -0.1 0 9 

P P 0.1 0.3 0.4 

 -15 -10 -5 -1 

P 0.4 P 0.1 0.3 

 25 25.1 26 27 

P 0.1 0.2 P 0.5 

 13 17 19 20 

P P 0.4 0.2 0.1 

 -2.5 5 11 21 

P P 0.1 0.3 0.2 

 0.1 0.15 0.16 0.17 

P 0.1 0.2 P 0.3 

 -30 -20 10 11 

P P 0.5 0.1 0.1 

 5 10 15 20 25 

P 0.1 0.1 0.1 0.1 P 
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(21-30) ipoveT uwyveti tipis ξ SemTxveviTi 
sididis: a) ganawilebis funqcia, ganawilebis ucnobi 
parametri a , b) maTematikuri lodini, dispersia, g) 
mocemul intervalSi moxvedris albaToba, Tu ξ 
SemTxveviTi sididis ganawilebis simkvrives aqvs saxe: 
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§9. Tanabari, maCveneblaini da normaluri 

ganawilebis kanoni 

 
1. ξ SemTxveviTi sidide Tanabradaa ganawilebuli 

[5;6] SualedSi. dawereT ξ-s ganawilebis simkvrive, 
ipoveT ξ-s ganawilebis funqcia, maTematikuri lodini 
da saSualo kvadratuli gadaxra. 

2. gamzomi xelsawyos skalis danayofis fasia 0,2. 
xelsawyos maCvenebeli mrgvaldeba uaxloes mTel 
danayofamde. ipoveT albaToba imisa, rom aTvlisas 
daSvebulia Secdoma (cdomiloba), romelic ar 
aRemateba 0,004-s. 

3. wina amocanis pirobebSi ipoveT albaToba 
imisa, rom aTvisas daSvebuli cdomiloba aRemateba 
0,05-s. 

4. eleqtrosaaTis wuTebis isari gadaadgildeba 
naxtomebiT yoveli wuTis bolos. ipoveT albaToba 
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imisa, rom mocemul momentSi saaTi aCvenebs dros, 
romelic WeSmariti droisagan gansxvavdeba ara 
umetes 20 wamisa. 

5. ipoveT ]2;8[ intervalSi Tanabrad 
ganawilebuli ξ SemTxveviTi sididis ganawilebis 
funqcia, dispersia da saSualo kvadratuli gadaxra. 

6. qarxana amzadebs erTi saxis milebs. milis 
diametri izomeba miaxloebiT [9; 9,5] SualedSi, 
amasTan CavTvaloT milis diametri ξ SemTxveviT 
sidided, romelic Tanabradaa ganawilebuli [9; 9,5] 
SualedSi. dawereT ξ SemTxveviTi sididis 
ganawilebis funqcia, gamoTvaleT M(ξ) da D (ξ). 

7. ]5-b, 5+b[ intervalebSi Tanabari kanoniT 
ganawilebuli ξ SemTxveviTi sididisaTvis dawereT 
ganawilebis simkvrive da gamoTvaleT maTematikuri 
lodini da saSualo kvadratuli gadaxra. 

8. ipoveT ]-9;5[ SualedSi Tanabrad ganawilebuli 
SemTxveviTi sididis ganawilebis simkvrive da [-10;5] 
intervalSi moxvedris albaToba. 

9. dawereT maCvenebliani kanoniT ganawilebuli ξ 
SemTxveviTi sididis ganawilebis simkvrive, 
ganawilebis funqcia, roca parametri λ=5 da 
gamoTvaleT am SemTxveviTi sididis [0,1;1] intervalSi 
moxvedris albaToba. 

10. dawereT maCvenebliani kanoniT ganawilebuli 
ξ SemTxveviTi sididis ganawilebis simkvrive da 
gamoTvaleT M(ξ) da D(ξ), Tu ganawilebis parametri 
λ=6. 

11. maCvenebliani kanoni ganawilebuli uwyveti 
tipis ξ SemTxvevaSi sididis ganawilebis simkvrives 
aqvs saxe 










 0,04,0

0               0,
)(

04,0 xe

x
xf

x  roca

 roca
 

ipoveT albaToba imisa, rom ξ SemTxveviTi sidide 
miiRebs mniSvnelobas (1;2) intervalidan da gamo-
TvaleT saSualo kvadratuli gadaxra. 
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12. maCvenebliani kanoniT ganawilebuli uwyveti 
tipis ξ SemTxveviTi sididis ganawilebis funqcias 
aqvs saxe 










0,0

0  ,e-1
)(

-0,6x

x

x
xf

 roca

 roca
 

ipoveT albaToba imisa, rom ξ miiRebs mniS-
vnelobas ]2;5[ intervalidan da dawereT ganawilebis 
simkvrive. 

13. ipoveT dispersia da saSualo kvadratuli ga-
daxra maCvenebliani kanoniT ganawilebuli ξ SemTxve-
viTi sididisaTvis, Tu misi ganawilebis simkvrives 
aqvs saxe 










 0,10

0         0,
)(

10 xe

x
xf

x  roca

 roca
 

14. CawereT normaluri kanoniT ganawilebuli ξ 
SemTxveviTi sididis ganawilebis simkvrivisa da gana-
wilebis funqciis analizuri saxe, aageT Sesabamisi 
grafikebi, Tu ξ-s ganawilebis parametrebia: 

a=M(ξ)=3, 2)(   D  

15. ξ SemTxveviTi sidide ganawilebulia 
normaluri kanoniT, romlis parametrebia a =M(ξ)=10 

da 2)(   D . ipoveT P{12<ξ<14} 

16. ξ SemTxveviTi sidide ganawilebulia 
normaluri kanoniT, romlis parametrebia a =M(ξ)=20, 

5)(   D . ipoveT P{15<ξ<25} 
17. gazomvis Sedegebis Secdomebi ganawilebulia 

normaluri kanoniT parametrebiT a=0mm da =20mm. 
ipoveT albaToba imisa, rom gazomvis Secdomis 
absoluturi sidide naklebi iqneba 10mm-ze. 

18. normaluri kanoniT ganawilebuli ξ SemTxve-
viTi sididis ganawilebis simkvrives aqvs saxe: 

50

)1( 2

25

1
)(






x

xf 


 

ipoveT ξ-is ganawilebis funqcia, maTematikuri 
lodini da dispersia. 
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19. avtomati amzadebs detalebs. izomeba detalis 
sigrZe ξ, romelic ganawilebulia normaluri 
kanoniT 50mm-is toli maTematikuri lodiniT 
(saproeqto sigrZe). faqtiurad damzadebuli deta-
lebis sigrZeebi aranaklebia 32mm-ze da ar aRemateba 
67mm-s. ipoveT albaToba imisa, rom SemTxveviT  
aRebuli  detalis sigrZe metia 55mm-ze. 

20. wina amocanis pirobebSi ipoveT albaToba 
imisa, rom SemTxveviT aRebuli detalis sigrZe 
naklebia 40mm-ze. 

21. raRac nivTierebis awonvis dros daSvebuli 
SemTxveviTi Secdomebi (cdomileba) ξ ganawilebulia 
normaluri kanoniT, romlis saSualo kvadratuli 

gadaxra =20g. ipoveT albaToba imisa, rom awonis 
dros daSvebuli Secdomebis absoluturi 
mniSvneloba ar aRemateba 10g-s. 

22. teqnikuri kontrolis ganyofileba amowmebs 
qarxanaSi damzadebuli erTidaigive saxis nawarmis ξ 
sigrZes, iTvleba, rom igi ganawilebulia normaluri 
kanoniT δ=0,4mm-is toli saSualo kvadratuli 
gadaxriT. nawarmi vargisia, Tu misi sigrZis gazomvis 
Sedegis saproeqto zomisagan gadaxris absoluturi 
mniSvneloba naklebia 0,7mm-ze. ipoveT ramdenia 
vargisi 150 nawarmSi. 

23. ξ SemTxveviTi sidide ganawilebulia norma-

luri kanoniT a =M(ξ)=0, 2=D(ξ)=1 parametrebiT. 
dawereT ξ-s ganawilebis funqciis analizuri saxe, 
aageT Sesabamisi grafikebi da ipoveT P{|ξ|<2} 

24. normaluri kanoniT ganawilebuli ξ SemTxve-
viTi sididis maTematikuri lodini da dispersia 
Sesabamisad tolia 10 da 4-is. ipoveT P{12<ξ<14} 

25. ξ SemTxveviTi sidide ganawilebulia norma-
luri kanoniT, romlis parametrebia a =M(ξ)=30 da 

2=D(ξ)=400. ipoveT ,














 a
P PTu =5. 

26. ξ SemTxveviTi sidide ganawilebulia norma-
luri kanoniT, romlis maTematikuri lodini 0-ia. am 
SemTxveviTi sididis ]-1;1[ intervalSi moxvedris 
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albaToba tolia 0,5-is. ipoveT SemTxveviTi sididis 

saSualo kvadratuli gadaxra - . 
miTiTeba: isargebleT (7.7) formuliT da cxrili 

II-iT. 
27. ξ SemTxveviTi sidide ganawilebulia norma-

luri kanoniT, romlis parametrebia a=M(ξ)=20 da 

2=D(ξ)=100. ipoveT P{|ξ-a|<} Tu =3 
28. ξ SemTxveviTi sidide ganawilebulia norma-

luri kanoniT, romlis parametrebia a=M(ξ)=30 da 

2=D(ξ)=100. ipoveT P{10<ξ<50} 
29. ξ SemTxveviTi sidide ganawilebulia norma-

luri kanoniT, romlis parametrebia a=M(ξ)=7 da 

2=D(ξ)=49. dawereT ξ SemTxveviTi sididis ganawile-
bis simkvrivisa da ganawilebis funqciis analizuri 
saxe. aageT Sesabamisi grafikebi. 

30. wina amocanis pirobebi gamoTvaleT P{-10<ξ<10} 
 

 

diskretuli ganawilebis Teoriuli 

magaliTebi 

31. monetas agdeben brtyel zedapirze erTxel. 
dawereT xdomiloba A  {borjRali}-is moxdenaTa X

ricxvis ganawilebis kanoni, ipoveT ganawilebis ri-
cxviTi maxasiaTeblebi: maTematikuri lodini, disper-
sia, standartuli gadaxra, SeadgineT Sesabamisi gana-
wilebis funqcia.  

32. sainformacio arxze informacia gadaicema 0 
an 1 simbolos gamoyenebiT yovel bit informaciaSi. 
0-is gadacemis albaToba 0,4-is tolia. ipoveT 0-is 
gadacemaTa X ricxvis ganawilebis kanoni, Sesabamisi 
maTematikuri lodini, dispersia, standartuli gadax-
ra da ganawilebis funqcia, Tu gadaica 1 biti 
informacia. 

33. mizanSi isvrian erTxel. moxvedris albaToba 
udris 0,3-s ipoveT mizanSi moxvedraTa X ricxvis ga-

nawilebis kanoni, ipoveT ( ), ( ), xM x D x  da ganawilebis 

( )F x  funqcia. 
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34. diskretuli tipis SemTxveviTi sidide Rebu-

lobs mniSvnelobebs 1 3,x   2 5,x   3 8,x   Sesabamisi 

albaTobebiT 1 0,4;P   2 0,15;P   da 3 ,P P  dawereT X  

S.s.-is ganawilebis kanoni da aageT Sesabamisi ganawi-
lebis funqcia. 

35. (diskretuli Tanabari ganawilebis magaliTi) 
X  SemTxveviTi sidide aris kamaTelis gagorebisas 
mosuli qula. dawereT am S.s.-is sididis ganawilebis 
kanoni. ipoveT Sesabamisi ricxviTi maxasiaTeblebi 

( ), ( ), xM x D x   

36. TiToeuli biti informacia gadaicema 0 an 1 
simbolos gamoyenebiT Tanabari albaTobiT. gada-
cemulia 3 biti informacia. dawereT 1-ianis gada-
cemaTa ricxvis ganawilebis kanoni. ipoveT Sesabamisi 

ricxviTi maxasiaTeblebi ( ( ), ( ), xM x D x  ), aageT Sesa-

bamisi ganawilebis funqcia. 
37. msroleli mizanSi isvris 3-jer. yoveli 

gasrolisas mizanSi moxvedris albaToba udris 0,4-s. 
yoveli moxvedris SemTxvevaSi msrolels 5 qula 
ewereba, SeadgineT msrolelis mier miRebuli X  
qulis ganawilebis kanoni. ipoveT Sesabamisi gana-
wilebis funqcia da ganawilebis ricxviTi maxa-

siaTeblebi ( ( ), ( ), xM x D x  ). 

38. monetas agdeben brtyel zedapirze 4-jer. 
dawereT {safasuris} mosvlaTa X  ricxvis ganawile-
bis kanoni, ipoveT Sesabamisi ricxviTi maxasi-
aTeblebi, aageT ganawilebis funqcia. 

39. msroleli, romelsac 3 vazna aqvs, esvris 
mizanSi pirvel moxvedramde. yovel gasrolisas 
moxvedris (xdomiloba A) albaToba 0,8-is tolia. 
ipoveT daxarjuli vaznebis ganawilebis kanoni da 
Sesabamisi ricxviTi maxasiaTeblebi. 

 

§10. meToduri miTiTebebi 

 
1. vipovoT diskretuli tipis ξ SemTxveviTi sidi-

dis a) maTematikuri lodini; b) dispersia da saSu-
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alo kvadratuli gadaxra, Tu ξ-s ganawilebis kanons 
aqvs saxe 

ξ -1 2 

P ξ P 0.6 

 

amoxsna: rogorc cnobilia diskretuli ganawi-
lebis kanonis Sesabamisi albaTobebis jami tolia 
erTis, e.i. 

P+0,6=1  P=0,4 
a) visargebloT diskretuli tipis SemTxveviTi 

sididis maTematikuri lodinis gamosaTvleli for-
muliT 

MM (ξ)=


n

i

ii Px
1

 

ris Sedegadac miviRebT 

M(ξ)=-10,4+20,6=0,8 
g) dispersiis gamosaTvlelad visargebloT 

formuliT 

2

11

222 )()]([)()( 



n

i

ii

n

i

ii PxPxMMD   

Tu gaviTvaliswinebT, rom Cvens SemTxvevaSi 
M(ξ)=0,8, miviRebT: 

D(ξ)=10,4+40,6-(0,8)2=2,16 

saSualo kvadratuli gadaxra aRvniSnoT ξ -Ti. 
cnobilia, rom  

)(  D , e.i. 

47.116.2   

 
2. uwyveti tipis ξ SemTxveviTi sididis ganawile-

bis funqcias aqvs saxe: 

















1     ,1

1,

0    0,

)( 3

x

xax

x

xF

 roca

0 roca

 roca

 F 
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vipovoT: a) ξ SemTxveviTi sididis ganawilebis 
simkvrive f(x) da a parametri. b) maTematikuri lodini, 
dispersia da saSualo kvadratuli gadaxra. g) alba-
Toba imisa, rom ξ SemTxveviTi sidide miiRebs mniS-

vnelobebs [0; 
1

2
] Sualedidan. 

amoxsna: a) rogorc cnobilia   ( )f x F x , amitom 

gveqneba: 

















1     ,0

1,3

0    0,

)( 2

x

xax

x

xf

 roca

0 roca

 roca

 

parametris gamosaTvlelad visargebloT pirobiT 






1)( dxxf , miviRebT 

,13

0

1

1

0

2

 




 odxdxaxodx  

maSasadame 
1a   

e.i 

















1     ,0

1,3

0     0,

)( 2

x

xx

x

xf

 roca

0 roca

 roca

F 

b) SemTxveviTi sididis maTematikuri lodinis 
gamosaTvlelad visargebloT formuliT: 

,)()( 




 dxxxfM   

miviRebT: 

,
4

3

4

3
3)( |

1

0

4

1

0

3   xdxxM   

xolo dispersia gamovTvaloT formuliT: 

,))(()()]([)()( 2222

 








 dxxxfdxxfxMMD   

ris Sedegadac miviRebT: 
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
21 1

4 5

0
0

3 3 9 3 9 3
( ) 3 ,

4 5 16 5 16 80
D x dx x

 
       

 
  

saSualo kvadratuli gadaxra ξ toli iqneba: 

δξ= ,2.0
80

3
  

g) saZiebelia albaToba P{0≤ξ≤
1

2
} 

rogorc cnobilia albaToba imisa, rom ξ 
SemTxveviTi sidide miiRebs mniSvnelobas [a ,b] 
Sualedidan, gamoiTvleba formuliT 

P{a ≤ξ≤b}=F(b)-F(a ) 
an 

P{ a ≤ξ≤b}= ( )

b

a

f x dx   

visargebloT erT-erTi maTganiT, miviRebT: 

P{ a ≤ξ≤b}=
8

1
0

2

1
)0()

2

1
(

3









 FF   

 

3.  ξ SemTxveviTi sididis ganawilebis simkvrives 
aqvs saxe: 























2
     ,0

2
,cos

0      0,

)(





x

xx

x

xf

 roca

0 roca

 roca

 

vipovoT ξ SemTxveviTi sididis ganawilebis 
funqcia. 

amoxsna 

radgan ( ) ( )

x

F x f t dt


  ,  amitom:      

roca x<0, maSin 

00)()(  


xx

dtdttfxF , 

roca 
2

0


 x , maSin 
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 xttdtdtdttfxF
x

xx

sinsincos0)()(
0

0

0

 


, 

roca 
2


x , maSin 

  


2

0

2

0

10cos0)()(





xx

dttdtdtdttfxF . 

maSasadame 























2
     ,1

2
,sin

0      0,

)(





x

xx

x

xF

 roca

0 roca

 roca

 

 
4. ampermetris skalas danayofis fasia 0,1 amp. 

gazomvis Sedegi mrgvaldeba uaxloes mTel 
danayofamde. vipovoT albaToba imisa, rom aTvlisas 
daSvebuli cdomileba aRemateba 0,02 amp-s. 

amoxsna: anaTvalis damrgvalebiT gamowveuli 
cdomileba SeiZleba ganvixiloT rogorc SemTxve-
viTi sidide ξ, romelic ganawilebulia Tanabrad 0,1-
is toli sigrZis intervalSi. (anu ξ moTavsebulia 
intervalSi or mezobel mTel danayofs Soris). 

amitom ξ-s ganawilebis simkvrive 
ab

xf



1

)( , b-a aris 

im intervalis sigrZe, sadac moTavsebulia ξ da 

  0f x   am intervalis gareT Cven SemTxvevaSi 

10
1.0

1
)( xf . 

cxadia, rom anaTvalis cdomiloba gadaaWarbebs 
0,02 amp-s Tu igi moTavsebuli iqneba [0,03; 0,08[ 
intervalSi. zemoT ganxiluli amocana 2-is g) piro-
bis analogiurad gamoviTvliT: 

P  

08.0

02.0

6.010}08.002.0{ dxP   
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5. uwyveti tipis ξ SemTxveviTi sididis ganawi-

lebis simkvirives aqvs saxe 
-3x3e ,      0

( )
0,             0

x
f x

x

 
 



roca 

roca  

vipovoT albaToba imisa, rom ξ miiRebs mniSvne-
lobas ]0,13; 0,7[ intervalidan. 

amoxsna: rogorc vxedavT ξ SemTxveviTi sidide 
ganawilebulia maCvenebliani ganawilebis kanoniT, 
amitom saZiebeli albaTobis gamosaTvlelad 
visargebloT formuliT: 

,}{    eeP  

Cven SemTxvevaSi λ=3; =0,13; =0,7. amitom miviRebT 

,}7.013.0{ 1.239.07.0313.03   eeeeP   

visargebloT xe funqciis mniSvnelobaTa cxri-
lebiT, ris Sedegadac miviRebT, rom: 

P 555.0122.0671.0}7.013.0{ P  

 
6. avtomati amzadebs burTulebs. burTula 

vargisia, Tu misi diametris saproeqto zomidan ξ 
gadaxris absoluturi mniSvneloba 0,7 mm-ze naklebia. 
ξ ganawilebulia normalurad a=0mm-is toli maTema-

tikuri lodiniTa da =0,4mm-is toli saSualo 
kvadratuli gadaxriT. ramdeni vargisi burTulaa 
damzadebuli avtomatis mier 100 burTulidan? 

amoxsna: ξ SemTxveviTi sidide aRniSnavs burTu-
lis diametris saproeqto zomidan gadaxras, ξ ga-
nawilebulia normaluri ganawilebis kanoniT da 
M(ξ)=a=0. visargebloT formuliT: 

),(2)( 0



  aP  

sadac dtex

x
t





0

2

1

0
2

1
)(


 laplasis funqcia da misi 

mniSvnelobebi mocemulia cxrili II-iT (ix. damateba). 
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Cven SemTxvevaSi δ=0,7, =0,4, a=0, ris gamoc 
miviRebT 

  0

0.7
0.7 2 ( ) 2 (1.75)

0.4
P        

cxrili II-dan vpoulobT Фo(1,75)0,4599. amitom  

 0.7 2 0.4599 0.92P       

 

pasuxebi 

§5 

1. 0,2: 1,7; 13,01; 3,6   2. 0,3; 0,2; 3,36; 1,8 

3. 0,1; -2,3; 31,61; 5,6  4. 0,4; 6,1; 12,09; 3,5 

5. 0,6; 0; 14,2; 3,3   6. 0,4; 3; 5,2; 2,3 

7. 0,5; 11,1; 0,89; 0,94  8. 0,4; 5,31; 28,9; 5,3 

9. 0,6; 3,1; 1,74; 1,3   10. 0,2; 8,1; 3,64; 1,9 

11. 0,3; -5,55; 20,9; 4,3  12. 0,2; 20; 20; 4,2 

13. 0,3; -4,5; 116,45; 10,8  14. 0,1; -9,7; 29,41; 5,4 

15. 0,7; 1,9; 1,14; 1,2   16. 0,4; 2,1; 6,04; 2,49 

17. 0,4; -0,45; 4,56; 2,1  18. 0,3; 8,65; 120; 11 

19. 0,3; 2,05; 12,3; 3,5  20. 0,4; 30; 21; 4.6 

21. 0,3; 1,13; 1,91; 1,4  22. 0,3; 2,63; 0,64; 0,8 

23. 0,2; 2,59; 25,7; 5,07  24. 0,2; 08,8; 35,4; 5,9 

25. 0,2; 16,22; 424,1; 20,8  26. 0,3; 16,5; 6,25; 2,5 

27. 0,4; 7; 80,5; 9   28. 0,4; 0,16; 0,169; 0,4 

29. 0,3; -16,9; 183,1; 13,5  30. 0,6; 20; 50; 7,07 

 

§6 

1. 1; 
3

2
; 

6

1
; 

4

3
¾   2. 1; 

2

9
; 

2

13
;

4

3
; ¾ 

3. 
3

1
; 

4

1
;
240

23
; 

24

1
   4. 

7

9
; 

63

11
; 0,33; 

112

81
 

5. 0,5; 3; 
3

1
; 0,25   6. 

9

1
; 2; 0,5; 

3

1
 

7. 0,25; 
3

4
; 

9

2
; 0,75   8. 1; -1; +1; 

2

32 
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9. 2; 
6

1236 
; 534

3

2
 ; 

8
sin2


; 

10. -1; 
2

1
 ; 

4

11
3 2  ; 1  11. 

3

1
; 0,5; 0,75; 

3

1
 

12. 
3

4
; 

9

7
; 

216

71
;1   13. 0,25; 

3

4
; 2; 0,25 

14. 
4

1
¼; 3; 

3

1
; 

4

3
¾   15. 0,5; 

2


; 

4

43 2 
; 0,25 

16. 0,25; 2; 
3

4
; 0,75   17. 0,25; 2; 

3

4
; 0,5 

18. 1; 
8


; 

8


-1;1   19. 1; 

2

1

4



; 

16

1242  
; 1 

20. -1; 
3

1
; 

9

3
; 1  21. 0,5; 0; 

3

4
; 0,5 

22. 0,5; 
3

2
; 

27

1
; 1   23. 

17

8
; 

51

217
; 1,5; 0,45 

24. 1; 1,2; 0,66   25. 
2

3
; -

12

5
; 

576

189
; 

4

3
 

26. 1; 
4

3
; 

32

95
; 

8

1
   27. 2; 

3

2
; 

36

1
; 1 

28. 1; 
2

43
; 

12

1
; 

2

1
½   29. 

7

1
; 

16

9
; 

768

49
; 

7

1
 

30. 
4

1
; 

5

8
; 

25

368
; 

16

15
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Tavi VI. savarjiSoebi maTematikur 

statistikaSi.  

daskvniTi statistika 

 

§1. SemTxveviTi amokrefa  populaciidan. 

variaciuli mwkrivi. empiriuli ganawilebis 

kanoni. fardobiT sixSireTa histograma da 

poligoni. empiriuli ganawilebis funqcia. 

empiriuli saSualo da dispersia.  

ndobis intervali 

 

1. mocemulia Semdegi amonakrefi generaluri er-
Tobliobidan: 

5, 3, 7, 10, 5, 5, 2, 10, 7, 2, 7, 7, 4, 2, 4 
CawereT igi variaciuli mwkrivis saxiT, Sead-

gineT empiriuli ganawilebis kanoni. aageT sixSireTa 
poligoni da empiriuli ganawilebis funqcia. 

2. mocemulia ξ SemTxveviT sidideze dakvirvebis 
Sedegebi 

-3; 5; 5; 4; 1; 2; -3; -2; 2; 2; -1; 5; 0; 0; 2 
SeadgineT variaciuli mwkrivi, empiriuli ganawi-

leba, empiriuli ganawilebis funqcia da aageT far-
dobiT sixSireTa poligoni. 

3. aageT ξ SemTxveviTi sididis Semdegi empiriuli 
ganawilebis fardobiTi sixSireebis histograma, Tu 
amokrefiTi erTobliobis moculoba n=100. 

  

cxrili 6.1. 

intervalis № 
 

intervalis 
sazRvrebi 

(h=5) 

intervalSi 
moxvedrili ξ-s 
mniSvnelobebis 

sixSire 
i xixi+1 ni 

1 
2 
3 
4 
5 
6 
7 

5-10 
10-15 
15-20 
20-25 
25-30 
30-35 
35-40 

4 
6 
16 
36 
24 
10 
4 
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ipoveT empiriuli ganawilebis funqcia da aageT 
misi grafiki. 

4. monaxeT amokrefiTi erTobliobis iseTi mini-
maluri moculoba, romlisTvisac 0,99-is toli sa-
imedobis albaTobiT generaluri erTobliobis a
maTematikuri lodinis empiriuli saSualo Sefasebis 
sizuste δ=0,33, Tu normaluri kanoniT ganawilebuli 
generaluri erTobliobis dispersia tolia 1,44. 

5. aageT Semdegi empiriuli ganawilebis far-
dobiT sixSireTa histograma, Tu amokrefiTi erTob-
liobis moculoba n=55. 

cxrili 6.2. 

intervalis № 
 

intervalis 
sazRvrebi 

(h=2) 

intervalSi 
moxvedrili 
amokrefiTi 

erTobliobis 
sixSire 

i xixi+1 ni 

1 
2 
3 
4 
5 
6 
7 

10-12 
12-14 
14-16 
16-18 
18-20 
20-22 
22-24 

2 
4 
8 
12 
16 
10 
3 

 
ipoveT empiriuli ganawilebis funqcia da aageT 

misi grafiki. 
6. aageT Semdegi empiriuli ganawilebis far-

dobiT sixSireTa histograma, Tu amokrefiTi erTob-
liobis moculoba n=100. 

cxrili 6.3. 

intervalis № 
 

intervalis 
sazRvrebi 

(h=2) 

intervalSi 
moxvedrili 
amokrefiTi 

erTobliobis 
sixSire 

i xixi+1 ni 

1 
2 
3 

0-2 
2-4 
4-6 

20 
30 
50 
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ipoveT empiriuli ganawilebis funqcia da aageT 
misi grafiki. 

7. gazomes SemTxveviT arCeuli 100 studentis si-
maRle, Sedegebi warmodgenilia Semdegi cxriliT: 

cxrili 6.7. 

simaRle 
(sm-Si) 

154-158 158-162 162-166 166-170 170-174 174-178 178-182 

aRniSnuli 
simaRlis 
studentTa 

ricxvi 

 
10 

 
14 

 
26 

 
28 

 
12 

 
8 

 
2 

 

ipoveT gamokvleul studentTa empiriuli sa-
Sualo da empiriuli dispersia. 

miTiTeba: Xi variantad CaTvaleT intervalis Sua 
wertili. 

8. warmoebs raRac fizikuri sididis xuTi 
damoukidebeli gazomva, gazomvis Sedegebi mocemulia 
cxriliT 

   cxrili 6.4. 

gazomvis 
nomeri 

1 2 3 4 5 

gazomvis 
Sedegi Xi 

2781 2836 2807 2763 2858 

 

ipoveT gazomvis cdomilobis empiriuli dis-
persia, Tu gasazomi sididis WeSmarit mniSvnelobad 
miCneulia 2800. 

9. gadawereT amocana 8-is pirobebi da ipoveT em-
piriuli saSualo, empiriuli dispersia da Ses-
worebuli empiriuli dispersia, Tu gasazomi sididis 
WeSmariti mniSvneloba cnobili araa. 

10. mocemulia ξ SemTxveviT sidideze rva 
damoukidebeli dakvirvebis Sedegi 90, 0; 93,1; 95,0; 95,0; 
96,0; 100,0; 101,0; 106,0. ipoveT empiriuli saSualo da 
empiriuli dispersia. 

11. ipoveT amokrefiTi erTobliobis iseTi mini-
maluri moculoba, romlisTvisac saimedobis 0,925-is 
toli albaTobiT generaluri erTobliobis a 
maTematikuri lodinis empiriuli saSualo Sefasebis 
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sizuste δ=0,2, Tuki normaluri kanoniT ganawi-

lebuli generaluri erTobliobis dispersia 2=2,25. 
12. fizikuri sididis oTxjer gazomvis Sedegad 

miRebulia: 8, 9, 11, 12; xelsawyos sistematuri cdo-
milobebi ara aqvs. ipoveT gazomvaTa Sedegebis empi-
riuli saSualo, empiriuli dispersia da Seswo-
rebuli empiriuli dispersia. 

13. generaluri erTobliobidan n=50-is toli mo-
culobiani Semdegi amokrefiTi erTobliobis sixSi-
reTa empiriuli ganawilebis mixedviT ipoveT empiri-
uli dispersia 

 cxrili 6.5. 

xi 18.4 18.9 19.3 19.6 

ni 5 10 20 5 

 

14. generaluri erTobliobidan n=100 toli mocu-
lobiani Semdegi amokrefiTi erTobliobis sixSireTa 
ganawilebis mixedviT ipoveT empiriuli dispersia. 

 

   cxrili 6.6. 

xi 2502 2804 2903 3028 

ni 8 30 60 2 

 

15. raime fizikuri sididis erTidaigive xelsa-
wyoTi xuTjer gazomvis Sedegad (sistematuri Sec-
domebi gamoricxulia) miiRes (mm-Si) 92; 94; 103; 105; 
106. dawereT empiriuli ganawilebis kanoni, gamoTva-
leT empiriuli saSualo da Sesworebuli empiriuli 
dispersia. 

 
16. ipoveT normaluri kanoniT ganawilebuli ξ 

generaluri erTobliobis ucnobi a maTematikuri 
lodinis empiriuli saSualoTi Sefasebis ndobis 
intervali P=0,99 saimedobis albaTobiT, Tu 

generaluri erTobliobis dispersia 2=16 amokrefiTi 

saSualo 2,10x  da amokrefis moculoba n=16. 
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17. ipoveT normaluri kanoniT ganawilebuli ge-

neraluri erTobliobis ndobis ucnobi a maTe-
matikuri lodinis empiriuli saSualoTi Sefasebis 
ndobis intervali P=0,99 - saimedobis albaTobiT, Tu 
mocemulia generaluri erTobliobis saSualo 

kvadratuli gadaxra =5, empiriuli saSualo 8,16x  
da amokrefiTi erTobliobis moculoba n=25. 

 
18. did raodenobiani naTurebis partiidan war-

moebs n=100 naTuriani amokrefa gadawvamde naTebis 
xangrZlivobis drois dasadgenad. es dro SemTxve-
viTi sididea da ganawilebulia normaluri gana-
wilebis kanoniT, romlis saSualo kvadratuli 

gadaxra =40 sT, empiriuli saSualo, anu naTuris 

gadawvamde naTebis saSualo dro 1000X   sT. ipoveT 
generaluri erTobliobis maTematikuri lodi-
nisaTvis (gadawvamde naTebis saSualo droisaTvis) 
ndobis intervali saimedobis P=0,95-is toli alba-
TobiT. 

 

19. avtomati amzadebs lilvakebs. lilvakis 
diametris zoma SemTxveviTi sididea da igi ganawi-
lebulia normaluri ganawilebis kanoniT, romlis 

saSualo kvadratuli gadaxra =2 mm-s. n=100 mocu-
lobiani amokrefiTi erTobliobis mixedviT gamo-
Tvales lilvakis diametris amokrefiTi saSualo 
mniSvneloba X . ipoveT P=0,95-is toli saimedobis 
albaTobiT im Sefasebis δ sizuste, romliTac amok-
refiTi saSualo  afasebs damzadebuli lilvakebis 
diametrebis a maTematikur lodins. 

20. lilvakebis partiidan warmoebs n=100 mocu-
lobiani amokrefa diametris gazomvis mizniT. empiri-
uli monacemebiT diametris saSualo zoma 15x  mm-s. 
lilvakis diametris zoma aris normaluri kanoniT 
ganawilebuli SemTxveviTi sidide, romlis saSualo 

kvadratuli gadaxra =2mm, xolo maTematikuri 
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lodini a ucnobia. ipoveT ndobis intervali a 
parametrisaTvis saimedobis P=0,95 albaTobiT. 

 
21. normaluri kanoniT ganawilebuli gene-

raluri erTobliobidan warmoebs n=12 moculobiTi 
amokrefa, romelic warmodgenilia Semdegi empiriuli 
ganawilebis kanoniT 

cxrili 6.7. 

xi -0.5 0.4 -0.2 0 0.2 0.6 0.8 1 1.2 1.5 

ni 1 2 1 1 1 1 1 1 2 1 

 

saimedobis 0,95-is toli albaTobiT aageT ndobis 
intervali generaluri erTobliobis ucnobi a maTe-
matikuri lodinisaTvis. 

 
22. warmoebs 9 damoukidebeli dakvirveba norma-

luri kanoniT ganawilebuli SemTxveviT sidideze. 

espiriuli saSualo 30,1X   da Sesworebuli empi-
riuli dispersia S

2=36. saimedobis P=0,99 albaTobiT 
aageT ndobis intervali ξ SemTxveviTi sididis a 
maTematikuri lodinisaTvis. 

 
23. normaluri kanoniT ganawilebuli fizikuri 

sididis 16-jer damoukidebeli gazomvis Sedegad 

gamoTvlilia ganazomTa empiriuli saSualo 8,42x  

da Sesworebuli empiriuli dispersia 64
1

2 


S
n

n
. 

P=0,999-is toli albaTobiT SeafaseT gasazomi 
fizikuri sididis WeSmariti a  mniSvneloba (anu aageT 
ndobis intervali generaluri erTobliobis a
maTematikuri lodinisaTvis). 

 
24. aageT sixSireTa histograma da empiriuli ga-

nawilebis funqciis grafiki, Tu mocemulia gene-
raluri erTobliobidan n=100 moculobiTi amokrefis 
Semdegi empiriuli ganawileba. 
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cxrili 6.8. 

intervalis № 
 

intervalis 
sazRvrebi 

 

intervalSi 
moxvedrili 
amokrefiTi 

erTobliobis sixSire 
i xixi+1 ni 

1 
2 
3 
4 
5 
6 

1-5 
5-9 
9-13 
13-17 
17-21 
21-25 

10 
20 
40 
12 
10 
8 

 

25. aageT fardobiT sixSireTa ganawilebis poli-
goni da empiriuli ganawilebis funqciis grafiki Se-
mdegi empiriuli ganawilebisaTvis: 

    cxrili 6.9. 

xi 4 7 9 12 

ni 6 5 11 18 

 

26. ξ SemTxveviT sidideze damoukidebeli 
dakvirvebis Sedegebia: -0,1; 0; -0,1; 2; 0,5; -1; 0; 1,5; 2; 2. 
SeadgineT variaciuli mwkrivi, empiriuli ganawi-
lebis kanoni, ipoveT empiriuli ganawilebis funqcia, 
aageT sixSireTa ganawilebis poligoni da empiriuli 
ganawilebis funqciis grafiki. 

 

27. gamoTvaleT empiriuli dispersia da Seswore-
buli empiriuli dispersia Tu mocemulia genera-
luri erTobliobidan n=10 moculobiani amonakrefis 
empiriuli ganawileba. 

 cxrili 6.10. 

xi 0.01 0.05 0.09 

ni 2 3 5 

 

28. mocemulia ξ SemTxveviT sidideze dakvirvebis 
Sedegebi: 1,2,-1,-1,1,2,0,0,-2,3,-1,1,3,-3,2. CawereT igi vari-
aciuli mwkrivis saxiT. SeadgineT empiriuli ganawi-
lebis kanoni. ipoveT empiriuli ganawilebis funqcia. 
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29. mocemulia ξ SemTxveviT sidideze dakvirvebis 
Sedegebi: 5.6,5,6,4,5,4,4,4,3. CawereT igi variaciuli 
mwkrivis saxiT, SeadgineT empiriuli ganawilebis ka-
noni, aageT fardobiT sixSireTa ganawilebis poli-
goni. 

 
30. mocemulia empiriuli ganawilebis kanoni 

cxrili 6.11 

xi 0 1 3 5 

ni 3 5 5 2 

 

ipoveT empiriuli ganawilebis funqcia da aageT 
misi grafiki. aageT fardobiT sixSireTa ganawilebis 
poligoni. 

 

§2. meToduri miTiTebebi 

 
1. jgufSi 25 studentia. Jurnalidan siis mixed-

viT amoweres mocemuli semestris ganmavlobaSi Ti-
Toeuli studentis mier umaRles maTematikaSi 
gacdenil mecadineobaTa raodenoba Semdegi saxiT: 

2; 5; 0; 1; 6; 3; 0; 1; 5; 4; 0; 3; 3; 2; 1; 4; 0; 0; 2; 3; 6; 0; 
3; 0; 1 

a) SeadgineT Sesabamisi SemTxveviTi sididis empi-
riuli (statistikuri) ganawileba. 

b) avagoT fardobiT sixSireTa ganawilebis po-
ligoni. 

g) davyoT [0,6] Sualedi xuT tol nawilad, Se-
vadginoT empiriuli ganawileba da avagoT fardobiT 
sixSireTa histograma. 

d) vipovoT generaluri erTobliobis maTema-
tikuri lodinisa da dispersiis gadauadgilebadi da 
Zaldebuli wertilovani empiriuli Sefasebebi. 

e) vipovoT empiriuli ganawilebis funqcia da 
avagoT misi grafiki. 

amoxsna: studentis mier gacdenil mecadineobaTa 
raodenoba SemTxveviTi sididea, aRvniSnoT igi ξ-Ti. 
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a) amokrefis moculoba n=25 amocanis monacemebis 
mixedviT amovwerT Semdeg variaciul mwkrivs 
0,1,2,3,4,5,6, Sesabamisi sixSireebiT 7,4,3,5,2,2,2. empiriul 
(statistikur) ganawilebas eqneba saxe: 

cxrili 6.12. 

xi 0 1 2 3 4 5 6 

n

n
y i

i  ni 
25

7
 

25

4
 

25

3
 

5

1
 

25

2
 

25

2
 

25

2
 

 

b) fardobiT sixSireTa poligonis asagebad ξ0Ysakoor-

dinato sibrtyeze aviRoT (0; 
25

7 ), (1; 
25

4 ), (2; 
25

3 ), (3; 
5

1 ), (4; 
25

2 ), 

(5;
25

2 ), (6;
25

2 ) 

wertilebi da SevaerToT wrfis monakveTebiT (ix.nax.3) 
 
 

 

 

 

 

 

 

 

 

 

                    nax. 6.1. 

g) radgan 2,1
5

06



h , amitom miviRebT Semdeg empi-

riul ganawilebas 
cxrili 6.13. 

intervalebi 
I 

[0;1,2[ [1,2;2,4[ [2,4;3,6[ [3,6;4,8[ [4,8;6[ 

Sesabamisi 
fardobiTi 

sixSireebi
n

mi  25

11
 

25

3
 

25

5
 

25

2
 

25

4
 

nh

m i  
30

11
 

10

1

30

3
  

6

1

30

5
  

15

1

30

2
  

15

2

30

4
  

1            2            3            4            5            

6  

1Y  

25

7
 

25

5
 

25

4
 

25

3
 

25

2
 

xi 
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fardobiT sixSireTa histogramas eqneba saxe (ix. 

nax. 6.2). 

 

 

 

 

 

  

 

 

 

 

 

 

 nax.6.2. 

 
d) rogorc cnobilia generaluri erTobliobis 

maTematikuri lodinis gadauadgileblad da Zalde-
bul Sefasebas warmoadgens empiriuli saSualo ,X  
romelic gamoiTvleba formuliT: 

1

1 K

i i

i

X x n
n 

   

sadac 



K

i

i nn
1

,25  k=7 miviRebT, rom 

7 4 3 3 5 2 2 2
0 1 2 4 5 6 2.2

25 25 25 25 25 25 25
X


               

empiriuli dispersiis gamosaTvlelad 
visargebloT formuliT: 

2

1

1
( )

K

i i

i

S x X n
n 

   

Cven SemTxvevaSi gveqneba: 

76.3]2)2.26(2)2.25(2)2.24(

5)2.23(3)2.22(4)2.21(7)2.20(
25

1

222

22222



S
 

1 ,2           2,4            3,6            4,8            6 

30

11
 

6

1
 

15

2
 

10

1
 

15

1
 

 

 

0 I 

mi/n 
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magram generaluri erTobliobis dispersiis ga-
dauadgileblad da Zaldebul Sefasebas warmoadgens 
ara empiriuli dispersia, aramed Sesworebuli 
empiriuli dispersia. 

918.376.3
24

25

1

22 


 S
n

n
S  

e) aRvniSnoT empiriuli ganawilebis funqcia 
Fn(x)-iT. visargebloT formuliT: 

 

F






















1,1,    ,1

xx,

   0,

)(
1mm

1

kmxx

x
n

m

xx

xF

n

n

 roca

 roca

 roca


 

 
radgan Cven SemTxvevaSi amokrefis moculoba 

n=25 x1=0, x2=1, x3=2, x4=3, x4=4, x5=5, x7=6, amitom 
empiriuli ganawilebis mixedviT miviRebT: 

 
 

0,   0

7
, x 1

25

11
, 2

25

14
, 3

25
( )

19
, 4

25

21
, 5

25

23
, 6

25

1,     6

n

x

x

x

F x

x

x

x

x



  


  



 


 
  


  



 

 



roca 

roca 1

roca 1

roca 2

roca 3

roca 4

roca 5

roca 

 

 
 
am funqciis grafiks eqneba Semdegi saxe (ix. nax. 

6.3.) 
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nax.6.3 

2. generaluri erToblioba ganisazRvreba norma-
lurad ganawilebuli SemTxveviTi sididiT, romlis 
maTematikuri lodini a ucnobia, xolo saSualo kva-

dratuli gadaxra =5. gvaqvs n=25-is toli moculo-
biani amokrefa ξ generaluri erTobliobidan. empi-
riuli saSualo X =14. vipovoT 95%-iani, anu P=0,95 
saimedobis albaTobis Sesabamisi ndobis intervali 
generaluri erTobliobis ucnobi maTematikuri lo-
dinisaTvis. 

amoxsna: cnobili 2 dispersiis mqone, norma-
lurad ganawilebuli SemTxveviTi sididis a maTema-
tikuri lodinisaTvis ndobis intervals aqvs saxe: 

p pX U a X U
n n

 
     

visargebloT cxrili V-iT (ix.damateba), mocemu-
li P=0,95-Tvis vpoulobT Up=1,96, amitom miviRebT: 

25

5
96.114

25

5
96.114  a  

0            1          2         3         4         5         6                 x 

1 

25

23
 

25

21
 

25

19
 

25

14
 

25

11
 

25

7
 

 

( )nF x

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amrigad, ucnobi a maTematikuri lodinisaTvis 
ndobis intervali saimedobis  P=0,95-is toli alba-
TobiT iqneba 

12,4<a<15,96 
3. warmoebs n moculobiani amokrefa normaluri 

kanoniT ganawilebuli generaluri erTobliobidan, 

romlis saSualo kvadratuli gadaxra =1,2. 
empiriuli saSualos gamoyenebiT saimedobis P=0,98 
albaTobiT agebulia ndobis intervali generaluri 
erTobliobis ucnobi amaTematikuri lodinisaTvis. 
vipovoT amonakrefis minimaluri moculoba, Tu 
Sefasebis sizuste δ=0,3. 

amoxsna: ndobis intervalis CanawerSi sizuste 

,
n

U p


   saidanac vpoulobT, rom ,

2

22



Up
n   cxrili 

V-is mixedviT (ix. damateba) saimedobis mocemuli 

P=0,98 albaTobis mixedviT vipovoT Up=2,326. Cven Se-

mTxvevaSi =1.2; δ=0,3, amitom sabolood miviRebT 

87
3.0

2.1326.2
2








 
n  

4. mocemulia n=10 moculobiani Semdegi amonak-
rebi normaluri kanoniT ganawilebuli generaluri 
erTobliobidan 

1; -1; -2; 3; 4; 2; 5; 3; 2; 4 
vipovoT P=0,95 saimedobis toli albaTobis Sesa-

bamisi ndobis intervali generaluri erTobliobis 
maTematikuri lodinisaTvis. 

amoxsna: amokrefiTi erToblioba davalagoT 
variaciuli mwkrivis saxiT Sesabamisi sixSireebiT da 
fardobiTi sixSireebiT. miviRebT empiriuli ganawi-
lebis kanons. 

cxrili 6.14. 

varianti xi -2 1 2 3 4 5 

sixSire ni 2 1 2 2 2 1 

fardobiTi sixSire ni/n 

5

1
 

10

1
 

5

1
 

5

1
 

5

1
 

10

1
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6,1i  

n=10 





6

1

1
10

2

5

4

i

i

n

n
 

gamoTvliT empiriuli saSualo formuliT 

1

1 k

i i

i

X x n
n 

   

miviRebT 

1
(( 2) 2 1 1 2 2 3 2 4 2 5 1) 2

10
X                

empiriuli dispersiis gamosaTvlelad visargeb-
loT formuliT 

2 2

1

1
( )

k

i i

i

S x X n
n 

  , 

ris Sedegadac miviRebT: 

  184.51)25(2)24(2)23(2)22(1)21()22(
10

1 2222222 S

 S2.28. 
rogorc cnobilia ucnobi δ2 dispersiis mqone, 

normalurad ganawilebuli SemTxveviTi sididis a 
maTematikuri lodinisaTvis ndobis intervals aqvs 
saxe 

1 1
p p

S S
X t a X t

n n
   

 
 

radgan saimedobis albaToba P=0,95, cxrili VI-is 
daxmarebiT (ix. damateba) n-1=9 mniSvnelobisaTvis 
vipovoT tp=2,262, amitom saZiebeli ndobis intervals 
eqneba saxe: 

3

28.2
262.22

3

28.2
262.22  a  

anu 
0,28<a<3,71 
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pasuxebi: 

§8 

 

4. n=86;  7. 166;  8. 1287,8;  9. 2809; 1206,8; 1508,5; 

10. 97,0; 24,8;  11. 178;  12. 10; 2,5; 3,3;  13. 0,5916;  14. 12603; 

15. 100; 42,5;  16. 7,63<a<12,77;  17. 14,23<a<19,37; 18. 992,16<a<1007,84; 

19. 0,392mm; 20. 14,608mm<a<15,392mm; 21. -0,04<a<0,88; 22. 23,38<a<36,82; 

23. 34,66<a<50,94; 27. 0,00765; 0,0085. 
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danarTi 1 

cxrili I 

2

2

2

1
)(

x

ex





 funqciis mniSvnelobaTa cxrili 

x 0 1 2 3 4 5 6 7 8 9 

0.0 0.3989 8989 3989 3988 3986 3984 3982 3980 3977 3973 

0.1 3970 3965 3961 3956 3951 3945 3939 3932 3925 3918 

0.2 3910 3902 3894 3885 3876 3867 3857 3847 3836 3825 

0.3 3814 3802 3790 3778 3765 3752 3739 3726 3712 3797 

0.4 3683 3668 3653 3637 3621 3605 3589 3572 3555 3538 

0.5 3521 3503 3485 3467 3448 3429 3410 3391 3372 3352 

0.6 3332 3312 3292 3271 3251 3230 3209 3187 3166 3144 

0.7 3123 3101 3079 3056 3034 3011 2989 2966 2943 2920 

0.8 2897 2874 2850 2827 2803 2780 2756 2732 2709 2685 

0.9 2661 2637 2613 2589 2565 2541 2516 2492 2468 2444 

1.0 0.2420 2396 2371 2347 2323 2299 2275 2251 2227 2203 

1.1 2179 2155 2131 2107 2083 2059 2036 2012 1989 1965 

1.2 1714 1691 1669 1647 1626 1604 1582 1561 1539 1518 

1.4 1497 1476 1456 1435 1415 1394 1374 1354 1334 1315 

1.5 1295 1276 1257 1238 1219 1200 1182 1163 1145 1127 

1.6 1109 109 1074 1057 1040 1023 0006 0989 0973 0957 

1.7 0940 0925 0909 0893 0878 0863 0848 0833 0818 0804 

1.8 0790 0775 0761 0748 0734 0721 0707 0694 0681 0669 

1.9 0656 0644 0632 0620 0608 0596 0584 0573 0562 0551 

2.0 0.0540 0529 0519 0508 0498 0488 0478 0468 0459 0449 

2.1 0440 0431 0422 0413 0404 0396 0387 0379 0371 0363 

2.2 0355 0347 0334 0332 0325 0317 0310 0303 0297 0290 

2.3 0289 0277 0270 0264 0258 0252 0246 0241 0235 0229 

2.4 0224 0219 0213 0208 0203 0198 0194 0189 0184 0180 

2.5 0175 0171 0167 0163 0158 0154 0151 0147 0143 0139 

2.6 0136 0132 0129 0126 0122 0119 0116 0113 0110 0107 

2.7 0104 0101 0099 0096 0093 0091 0088 0086 0084 0081 

2.8 0079 0077 0075 0073 0071 0069 0067 0065 0063 0061 

2.9 0060 0058 0056 0058 0053 0051 0050 0048 0047 0046 

3.0 0.0044 0043 0042 0040 0039 0038 0037 0036 0035 0034 

3.1 0033 0032 0031 0030 0029 0028 0027 0026 0025 0025 

3.2 0024 0023 0022 0022 0021 0020 0020 0019 0018 0018 

3.3 0017 0017 0016 0016 0015 0015 0014 0014 0013 0013 

3.4 0012 0012 0012 0011 0011 0010 0010 0010 0009 0009 

3.5 0009 0008 0008 0008 0008 0007 0007 0007 0007 0006 

3.6 0006 0006 0006 0005 0005 0005 0005 0005 0005 0004 

3.7 0004 0004 0004 0004 0004 0004 0003 0003 0003 0003 

3.8 0003 0003 0003 0003 0003 0002 0002 0002 0002 0002 

3.9 0002 0002 0002 0002 0002 0002 0002 0002 0001 0001 
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cxrili II 

dzex

x z





0

2
0

2

2

1
)(


 funqciis mniSvnelobaTa cxrili 

x 0 1 2 3 4 5 6 7 8 9 

0.0 0.00000 00899 00798 01197 01595 01994 02392 02790 03188 03586 

0.1 03983 04380 04776 05172 05567 05962 06356 06749 07142 07535 

0.2 07926 08317 08706 09095 09483 09871 10257 10642 11026 11409 

0.3 11791 12172 12552 12930 13307 13683 44058 14431 14803 15173 

0.4 15542 15910 16276 16640 17003 17363 17724 18082 18439 18793 

0.5 19146 19497 19847 20194 20540 20884 21226 21566 21904 22240 

0.6 22575 22907 23237 23565 23891 24215 24537 24857 25175 25490 

0.7 25804 26115 26424 26730 27035 27337 27637 27935 28230 28524 

0.8 28814 29103 29389 29673 29955 20234 30511 30785 31057 31327 

0.9 31594 31859 32121 32381 32639 32894 33147 33398 33646 33891 

1.0 34134 34375 34614 34850 35083 35314 35542 35769 35993 36214 

1.1 36433 36650 36864 37076 37286 37493 37698 37900 38100 38298 

1.2 38493 38686 38877 39065 39251 39435 39617 39796 39973 40147 

1.3 40320 40490 40658 40824 40988 41149 41309 41466 41621 41774 

1.4 41924 42073 42220 42364 42507 42647 42786 42922 43056 43189 

1.5 43319 43448 43574 43699 43822 43943 44062 44179 44295 44408 

1.6 44520 44630 44738 44845 44950 45053 45154 45254 45352 45449 

1.7 45543 45637 45728 45818 45907 45994 46080 46164 46246 46327 

1.8 46407 46485 46562 46638 46712 46784 46856 46926 46995 47062 

1.9 47126 47193 47256 47320 47381 47441 47500 47558 47615 47670 

2.0 47725 47778 47831 47682 47932 47982 48030 48077 48124 48169 

2.1 48214 48257 48300 48341 48382 48422 48461 48500 48537 48574 

2.2 48610 48645 48679 48713 48745 48778 48809 48840 48870 48899 

2.3 48928 48956 48683 49010 49036 49061 49086 49111 49134 49158 

2.4 49180 49202 49224 49245 49266 49286 49305 49324 49343 49361 

2.5 49379 49396 49413 49430 49446 49461 49477 49492 49506 49520 

2.6 49534 49547 49560 49573 49585 49598 49609 49621 49632 49643 

2.7 49653 49664 49674 49683 49693 49702 49711 49721 49728 49736 

2.8 49744 49752 49760 49767 49774 49781 49788 49795 49801 49807 

2.9 49813 49819 49825 4831 49836 49841 49846 49851 49856 49861 

3.0 0.49865  3.1 49903 3.2 49931 3.3 49952 3.4 49965 

3.5 49977  3.6 49984 3.7 49993 3.8 49993 3.9 49995 

4.0 499968          

4.5 499997          

5.0 49999997          
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cxrili III 

 e
K

k

!
 funqciis mniSvnelobebi 

(puasonis ganawileba) 

λ 

K 

0.1 0.2 0.3 0.4 0.5 

0 0.90484 0.81873 0.74082 0.67032 0.60653 

1 0.09048 0.16375 0.22225 0.26813 0.30327 

2 0.00452 0.01638 0.03334 0.05363 0.07582 

3 0.00015 0.00109 0.00333 0.00715 0.01264 

4  0.00006 0.00025 0.00072 0.00158 

5   0.00002 0.00006 0.00016 

6     0.00001 

λ 

K 

0.6 0.7 0.8 0.9 

0 0.54881 0.49659 0.44933 0.40657 

1 0.32929 0.34761 0.35946 0.36591 

2 0.09879 0.12166 0.14379 0.16466 

3 0.01976 0.02839 0.03834 0.04940 

4 0.00296 0.00497 0.00767 0.01112 

5 0.00036 0.00070 0.00123 0.00200 

6 0.00004 0.00006 0.00016 0.00030 

7  0.00001 0.00002 0.00004 

λ 

K 

1.0 2.0 3.0 4.0 5.0 

0 0.36788 0.12534 0.04879 0.01832 0.00674 

1 0.36788 0.27067 0.14936 0.07326 0.03369 

2 0.18994 0.27067 0.22404 0.14653 0.08422 

3 0.06131 0.18045 0.22404 0.19537 0.19537 

4 0.01533 0.09022 0.16803 0.12537 0.17547 

5 0.000307 0.03609 0.10082 0.15629 0.17547 

6 0.00051 0.01203 0.05041 0.10419 0.14622 

7 0.00007 0.00344 0.02160 0.05954 0.10445 

8 0.00001 0.00086 0.00810 0.02977 0.06528 

9  0.00019 0.00270 0.01323 0.03627 

10  0.00004 0.00081 0.00529 0.01813 

11  0.00001 0.00022 0.00193 0.00824 

12   0.00006 0.00064 0.00343 

13   0.00001 0.00020 0.00132 

14    0.00006 0.00047 

15    0.00002 0.00016 

16     0.00005 

17     0.00001 
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 



 e
k

m

k

k

0 !
 funqciis mniSvnelobaTa cxrili        cxrili IV          

λ 

m 

0.1 0.2 0.3 0.4 0.5 0.6 

0 0.904837 0.818731 0.730818 0.670320 0.606531 0.548812 

1 0.995321 0.982477 0.963063 0.938448 0.909796 0.878099 

2 0.999845 0.998852 0.996400 0.992074 0.985612 0.976885 

3 0.999996 0.999943 0.999734 0.999224 0.998248 0.996642 

4 1.000000 0.999998 0.999984 0.999939 0.999825 0.999606 

5 1.000000 1.000000 0.999996 0.999996 0.999986 0.999962 

6 1.000000 1.000000 1.000000 1.000000 1.999999 0.999997 

7 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 

λ 

m 

0.7 0.9 0.9 1.0 2.0 3.0 

0 0.496585 0.449329 0.406570 0.357879 0.135335 0.049787 

1 0.844195 0.808792 0.772483 0.735759 0.406006 0.199148 

2 0.965858 0.952577 0.937144 0.919699 0.676677 0.423190 

3 0.994246 0.990920 0.986542 0.981012 0.857124 0.647232 

4 0.999214 0.998589 0.997657 0.996340 0.947348 0.815263 

5 0.999909 0.999816 0.999658 0.999406 0.983437 0.916082 

6 0.999990 0.999980 0.999958 0.999917 0.995467 0.966491 

7 0.999998 0.999999 0.999997 0.999990 0.998904 0.988095 

8 1.000000 1.000000 1.000000 0.999999 0.999763 0.996196 

9    1.000000 0.999954 0.998997 

10     0.999992 0999707 

11     0.999999 0.999928 

12     1.000000 0.999983 

13      0.999996 

14      0.999999 

15      1.000000 

λ 

m 

4.0 5.0 6.0 7.0 8.0 9.0 

0 0.018316 0.006738 0.002479 0.000912 0.000335 0.000123 

1 0.091579 0.040428 0.017352 0.007295 0.004019 0.001234 

2 0.238105 0.124652 0.061970 0.29636 0.013754 0.006232 

3 0.466472 0.265026 0.151205 0.081765 0.042380 0.021228 

4 0.628839 0.440493 0.285058 0.172991 0.099632 0.054963 

5 0.785132 0.613960 0.445681 0.300708 0.191236 0.115690 

6 0.889326 0.762183 0.606304 0.449711 0.313374 0.206780 

7 0.948866 0.866628 0.743981 0.598714 0.452961 0.323896 

8 0.978636 0.931806 0.847239 0.729091 0.592548 0.455652 

9 0.991867 0.968172 0.916077 0.830496 0.716625 0.587840 

10 0.997159 0.986305 0.957380 0.901479 0.815887 0.705988 

11 0.999084 0.994547 0.979909 0.946660 0.888077 0.803003 

12 0.999726 0.997081 0.991173 0.973000 0.936206 0.875773 

13 0.999923 0.999202 0.996372 0.987188 0.965820 0.925149 

14 0.999979 0.999774 0.998600 0.994282 0.982744 0.958533 

15 0.999994 0.999931 0.999491 0.997593 0.991770 0.977964 
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16 0.999998s 0.999980 0.999825 0.999041 0.906283 0.988894 

a 

k 

4.0 5.0 6.0 7.0 8.0 9.0 

17 0.999999 0.999994 0.999943 0.999637 0.998407 0.994680 

18 0.999999 0.999998 0.999982 0.999869 0.999351 0.997573 

19 0.999999 0.999999 0.999994 0.999955 0.999748 0.998943 

20 1.000000 0.999999 0.999998 0.999985 0.999907 0.999560 

21  1.000000 0.999999 0.999995 0.999967 0.999824 

22   0.999999 0.999998 0.999989 0.999932 

23   1.000000 0.999999 0.999997 0.999974 

24    0.999999 0.999999 0.999990 

25    1.000000 0.999999 0.999996 

26     1.000000 0.999998 

27      0.999999 

28      1.000000 

 

                       

   Up-is mniSvnelobaSib 2Φ(Up)=p          cxrili V 

 0.9 0.95 0.98 0.99 0.998 

Up 1.645 1.960 2.326 2.576 3.09 

 

cxrili VI 

tp-is mniSvnelobebi. 2  

pt

n Pdxxf
0

1 )( , sadac fn-1(x) aris studentis ganawi 

lebis simkvrive Tavisuflebis xarisxiT 

 

 
n-1 

0.9 0.98 0.98 0.99 

5 2.085 2.576 3.365 4.032 

6 3.943 2.447 3.143 3.707 

7 1.895 2.365 2.998 3.499 

8 1.860 2.306 2.896 3.355 

9 1.833 2.262 2.821 3.250 

10 1.812 2.228 2.764 3.169 

12 3.782 2.179 2.681 3.055 

14 1.761 2.145 2.624 2.977 

16 1.746 2.120 2.583 2.921 

18 7.734 2.101 2.552 2.878 

20 1.725 2.086 2.528 2.845 

22 1.717 2.074 2.508 2.819 

30 1.697 2.042 2.457 2.750 

 1.645 1.960 2.326 2.576 
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cxrili VII 

2-is mniSvnelobebi, romlebic akmayoifleben pirobas, 



 


2

)( dxxf  sa-

dac )(xf  aris bo-kvadrat ganawilebis simkvrive Tavisuflebis  

xarisxiT  

 

 0.99 0.98 0.95 0.90 0.80 0.70 0.50 
1 0.000 0.001 0.04 0.016 0.064 0.148 0.455 
2 0.020 0.040 0.103 0.211 0.446 0.713 1.386 
3 0.115 0.185 0.352 0.584 1.005 1.424 2.37 
4 0.297 0.429 0.711 1.064 1.649 2.20 3.36 
5 0.554 0.752 1.145 1.610 2.34 3.00 4.35 
6 0.872 1.134 1.635 2.20 3.07 3.63 5.35 
7 1.239 1.564 2.17 2.83 3.82 4.67 6.35 
8 1.646 2.03 2.73 3.49 4.69 5.53 7.34 
9 2.09 2.53 3.32 4.17 5.38 6.39 8.34 
10 2.56 3.06 3.94 4.86 6.18 7.27 9.34 
11 3.05 3.61 4.58 5.58 6.99 8.15 10.34 
12 3.57 4.18 5.23 6.30 7.81 9.03 11.34 
13 4.11 4.76 5.89 7.04 8.63 9.93 12.34 
14 4.66 5.37 6.57 7.79 9.47 10.82 13.34 
15 5.23 5.98 7.26 8.55 10.31 11.72 14.34 
16 5.81 6.61 7.86 9.31 11.15 12.62 15.34 
17 6.41 7.26 8.67 10.08 12.00 13.53 16.34 
18 7.02 7.91 9.39 10.86 12.86 14.44 17.34 
19 7.63 8.57 10.11 11.65 13.72 15.35 18.34 
20 8.26 9.24 10.85 12.44 14.58 16.27 19.34 
21 8.90 9.92 11.59 13.24 15.44 17.18 20.3 
22 9.54 10.60 12.34 14.04 16.31 18.10 21.3 
23 10.20 11.29 13.09 14.85 17.19 19.02 22.3 
24 10.86 11.90 13.85 15.66 18.06 19.94 23.3 
25 11.52 12.70 14.61 16.47 18.94 20.9 24.3 
26 12.20 13.41 15.38 17.29 19.82 21.8 25.3 
27 12.88 14.12 16.15 18.11 20.7 22.7 26.3 
28 13.56 14.085 16.93 18.94 21.6 23.6 27.3 
29 14.26 15.57 17.71 19.77 22.5 24.6 28.3 
30 14.95 16.31 18.49 20.6 23.4 25.5 29.3 
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                    gagrZeleba cxrili VII 

 

   0.30 0.20 0.10 0.05 0.02 0.01 0.001 
1 1.074 1.642 2.71 3.84 5.47 6.64 10.83 
2 2.41 0.22 4.60 5.99 7.82 9.21 13.82 
3 3.66 4.64 6.25 7.82 9.84 11.34 16.27 
4 4.88 5.99 7.78 9.49 11.67 13.28 18.46 
5 6.06 7.29 9.24 11.07 13.39 15.09 20.5 
6 7.23 8.56 10.64 12.59 15.03 16.81 22.5 
7 8.38 9.80 12.02 14.07 16.62 18.48 24.3 
8 9.52 11.03 13.36 15.51 18.17 20.1 26.1 
9 10.66 12.24 14.68 19.92 19.68 21.7 27.9 
10 11.78 13.44 15.99 18.31 21.2 23.2 29.6 
11 12.90 14.63 17.28 19.68 22.6 24.7 31.3 
12 14.01 15.81 18.55 21.0 24.1 26.2 32.9 
13 15.12 16.98 19.81 22.4 25.5 27.7 34.6 
14 16.22 18.15 21.1 23.7 26.9 29.1 36.1 
15 17.32 19.31 22.3 25.0 28.3 30.6 37.7 
16 18.42 20.5 23.5 26.3 29.6 32.0 39.3 
17 19.51 21.6 24.8 27.6 31.0 33.4 40.8 
18 20.06 28.6 26.0 28.9 32.3 34.8 42.3 
19 21.7 23.9 27.2 30.1 33.7 36.2 43.8 
20 22.8 25.0 28.4 31.4 35.0 37.6 45.8 
21 23.9 26.2 29.6 32.7 36.3 38.9 46.8 
22 24.9 27.3 38.0 33.9 37.7 40.3 48.3 
23 26.0 28.4 32.0 35.2 39.0 41.6 49.7 
24 27.1 29.6 33.2 36.4 40.3 43.0 51.2 
25 28.2 30.7 34.4 37.7 41.7 44.3 52.6 
26 29.2 31.8 35.6 38.9 42.9 45.6 54.1 
27 30.3 32.9 36.7 40.1 44.1 47.1 55.5 
28 31.4 34.0 37.9 41.3 45.4 48.3 56.9 
29 32.5 35.1 39.1 42.6 46.7 49.6 58.3 
30 33.5 36.2 40.3 43.8 48.0 50.9 59.7 
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danarTi II.   

ganaTlebis miRebisaTvis mosaxleobis mier gaweuli xar-

jebis kiTxvari 

 

ganaTlebis miRebisaTvis mosaxleobis mier gaweuli xarjebis 

gamokvleva 

 

 

saaRwero ubani----------- interviueri --------------------- ------------------------ -------------- 
      (gvari, saxeli) (xelmowera)   
(TariRi) 

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

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

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

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

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

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

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

winamdebare kiTxvaris mizania saqarTvelos mosaxleobis mier 

ganaTlebis (Sesabamisi cenzis, diplomis) miRebisaTvis da saswavlo 

nivTebis SesaZenad gaweuli xarjebis gamokvleva. 

Tqveni pasuxebi gamoyenebuli iqneba mxolod ganzogadebuli 

statistikuri Sefasebebis misaRebad. 

 

interviuers: gTxovT, gamokiTxoT ojaxis ufrosi an is piri, 

romelicojaxis ufrosTan erTad iRebs gadawyvetilebebs da 

informirebulia Sinameurneobis rogorc ekonomikur, aseve ojaxis 

wevrTa ganaTlebasTan dakavSirebuli xarjebis Sesaxeb. 

respondents pirvel rigSi gaacaniT Sesavali da zogadad 

auxseniT gamokvlevis miznebi, Semdeg ki - Cveni kiTxvaris zogadi 

struqtura misi ZiriTadi nawilebis mixedviT: 

1. skolamdeli aRzrda-ganaTlebis xarjebi; 
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2. dawyebiT, arasrul saSualo, saSualo skolaSi, gimnaziaSi an 

skola-liceumSi swavlis xarjebi; 

 

3. mosamzadebeli ganyofilebis msmenelTa swavlis xarjebi; 

4. kolejSi, teqnikumSi, specialur saswavleblebSi swavlis xarjebi; 

5. kerZo maswavlebelTan, repetitorTan momzadebis xarjebi; 

6, umaRlesi ganaTlebis xarjebi;  

7. kvalfikaciis kursebis xarjebi; 

8. sazRvargareT ganaTlebis xarjebi; 

 

zogadi monacemebi 

 

interviuers: momdevno cxrilis 1-l svetSi SeitaneT ojaxis 

yvela wevris saxeli da sxva monacemebi. 

me-4, me-5 an me-6 svetebSi ojaxis TiToeuli wevris Sesaxeb 

cxrilis boloSi mocemuli kodebis gamoyenebiT SeitaneT monacemebi 

iRebda Tu ara igi ganaTlebas raime formiT 2000 wels.  

magaliTad, Tu ojaxis wevri gamokiTxvis momentSi aris 

universitetis pirveli kursis studenti, saSualo skola daamTavra 

wels da damatebiT emzadeboda maswavlebelTan, me-4, me-5 da me-6 

svetebSi unda CauweroT kodebi: 2, 5, 6. xolo mas, vinc 2000 wels 

pirveli ianvridan kldebSi dasaxelebuli arc erTi formiT 

ganaTlebas  ar iRebda, me-4 svetSi CauwereT kodi 9. 

 

 saxeli sqesi: 1 = mdedrobiTi 
 2 = mamrobiTi 

asaki=Sesrulebuli 
wlebi 

iRebda Tu ara 
2000 wels raime 

formiT 
ganaTlebas? 
(ix. kodebi) 

 1 2 3 4 5 6 
1       
2       
3       
4       
5       
6       
7       
8       
9       
GganaTlebis miRebis formebis kodebi 
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1. skolamdeli aRzrda sabavSvo baRSi (bagaSi) 

an daqiravebul aRmzrdelTan; 

2. dawyebiT, arasruli saSualo, saSualo sko-

laSi, gimnaziaSi an skola-liceumSi; 

3. umaRlesi saswavleblis mosamzadebel ganyo-

filebaSi; 

4. kolejSi, teqnikumSi, specialur saswavle-

belSi; 

5. kerZo maswavlebelTan, repetitorTan; 

6. umaRles saswavlebelSi 

an aspiranturaSi; 

7. kvalfikaciis kursebze; 

8. sazRvargareT ganaTleba; 

9, sxva 

(CawereT)---------- 

10. ara 

 

 

interviuers: axla unda gamoikiTxoT ojaxis wevrebis xarjebi maT   

Soris pirveli kiTxvis pasuxebSi miTiTebuli ganaTlebis yvela 

formis mixedviT. momdevno 1-8 nawilebis cxrilebSi unda iqnas 

Setanili monacemebi wina cxrilis, me-4, me-5 an me-6 svetebis pa-

suxebis mixedviT. 

xarjebis yvela maCvenebeli, garda me-8 nawilisa, unda Sei-

tanoT larebSi. im SemTxvevaSi, Tu respondentma Tanxa daasa-

xela sxva valutaSi, unda gadaiyvanoT igi larebSi. 

 

nawili 1. bavSvebis skolamdeli aRzrda-ganaTlebis 

 xarjebi 

 

interviuers: kiTxvebis am blokze mSoblebi iZlevian informacias 

bavSvebis skolamdeli aRzrda-ganaTlebis xarjebis Sesaxeb. 

gadmowereT pirveli kiTxvidan respondentTa is nomrebi da sax-

elebi, romelTa pasuxebis mixedviT cxrilis me-4, me-5 an me-6 svetebSi 

Setanilia kodi 1. 

Tu ojaxSi ar aris aseTi respondenti, aRniSneT ujraSi √da ga-

dadiT nawili 2-ze  
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respondentis nomeri zogadi monacemebidan (CawereT 

Sesabamis ujraSi) 

   

respondentis saxeli (CawereT Sesabamis ujraSi)    

1 romel sabavSvo baRSi an aRmzrdelTan 

dagyavT (dagyavdaT) bavSvi? 

kodi: kodi: kodi: 

kodebi 

1. saxelmwifo sabavSvo baRSi 

(bagaSi) 

2. kerZo sabavSvo baRSi ( bagaSi) 

3. dagvyavs 

aRmzrdelTan 

saxlSi 

4. aRmzrdeli 

daqiravebulia 

ojaxSi 

   

2. ramdeni laria gadasaxdeli 

bavSvis baRSi (bagaSi) an 

aRmzrdelTan yofnisaTvis 

saSualod erT TveSi? 

(Tu araferi, CawereT 0) 

ianvar-ivnisSi    

seqtember-

dekemberSi 

   

3. sul ramdeni gadaixadeT? (Tu 

araferi CawereT 0, Tu 

miTiTebuli periodebidan 

romelimeSi bavSvi ar 

dagyavdaT, ujraSi CawereT X) 

ianvar-ivnisSi 

 

   

seqtemberSi 

 

   

4. ramden lars xarjavdiT sxva 

xarjebis (saCuqrebis, 

sxvadasxva mosakreblebis da 

a.S.) saxiT? 

ianvar-ivnisSi    

seqtemberSi    

5. xom ar daafinansa bavSvis aRzrda 

nawilobriv mainc:  

kodi: kodi: kodi: 

 1. kerZo pirma? 

2. kerZo firmam? 

3. sazogadoebrivma 

organizaciam? 

4. 

saxelmwifom? 

5. sxvam? 

6. ara, aravis 

daufinansebia. 

 naaw.2 

   

6. daaxloebiT ramden lars Seadgens mimdinare 
wels es dafinanseba? 
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nawili 2. skolaSi,  gimnaziaSi, skola-liceumSi swavlis 

xarjebi 

interviuers: kiTxvebis am nawilSi unda SeitanoT informacia am tipis 

saswavlebelTa moswavleebze. 

gadmowereT pirveli kiTxvidan respondentTa is nomrebi da saxelebi, ro-

melTa pasuxebis mixedviT cxrilis me-4, me-5 an me-6 svetebSi Setanilia kodi 

2 

Tu ojaxSi ar aris aseTi respondenti aRniSneT ujraSi √ da gadadiT 

nawili 3-ze . 

 

respondentis nomeri zogadi monacemebidan(CawereT 

Sesabamis ujraSi) 

   

respondentis saxeli (CawereT Sesabamis ujraSi)    

7 romel skolaSi, gimnaziaSi, skola-liceumSi 

swavlobdiT an swavlobT amJamad? 

kodi: kodi: kodi: 

kodebi 

1. saxelmwifo ufaso 

2. saxelmwifo fasiani 

 

3. kerZo 

4. sxva (daasaxe-

leT) 

ramdeni lari iyo gadasaxdeli skolaSi swavlisaTvis 2000 wlis da-

sawyisidan (ianvar-ivnisSi da seqtemberSi) (Tu araferi, CawereT 0, Tu 

miTiTebuli periodebidan romelimeSi ar swavlobdiT, Sesabamis uj-

raSi CawereT X)? 

8 skolis (saswavleblis) 

gadasaxadi (swavlis qi-

ra) saSualod erT TveSi 

ianvar-ivnisSi    

seqtember-

dekemberSi 

   

9 saswavlo seqciebSi, 

wreebSi mecadineobisaT-

vis saSualod erT TveSi 

ianvar-ivnisSi    

seqtember-

dekemberSi 

 

   

ramdeni lari gadaixadeT skolaSi swavlisaTvis 2000 wlis angariSSi 

(Tu araferi CawereT 0, Tu miTiTebuli periodebidan romelimeSi ar 

swavlobdiT, ujraSi CawereT X)? 
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10. skolis (saswavleblis) 

gadasaxadi (swavlis qi-

ra) 

ianvar-ivnisSi    

seqtember-

dekemberSi 

   

11 saswavlo seqciebSi, 

wreebSi mecadineobisaT-

vis 

ianvar-ivnisSi    

seqtember-

dekemberSi 

   

12 saswavlo nivTebis (wig-

nebis, rveulebis) SesaZe-

nad, sul 

ianvar-ivnisSi    

agvisto-

seqtemberSi 

   

13 sxva, maT Soris 

araregularuli xarjebi, 

sul 

ianvar-ivnisSi     

seqtemberSi    

14. swavlis dros (sagnebis Cabarebis, momdevno 

klasSi gadayvanis an sxva mizeziT) xom ar 

dagWirdaT araoficialuri xarjebis gaweva? 

1. diax. 

2. ara.   naaw. 16 

   

15. daaxloebiT ramden lars Seadgens mimdinare 

wels es xarjebi? 

   

16 xom ar daafinansa Tqveni swavleba 

nawilobriv mainc: 

kodi: kodi: kodi: 

 1. kerZo pirma? 

2. kerZo firmam? 

3. sazogadoebrivma 

organizaciam? 

4. saxelmwifom? 

5. sxvam? 

6. ara, aravis 

daufinansebia.  

naaw.18 

17. daaxloebiT ramden lars Seadgens mimdinare  

wels es dafinanseba? 

   

18 Tu naturiT (raime nivTis, produqtis, sxva-

dasxva saqonlis micemiT an samsaxuris gawe-

viT) ixdiT swavlis safasuris nawils mainc, 

an akeTebT amas maswavleblis pativsacemad, 

gTxovT SeafasoT, miaxloebiT ra Rirebule-

bisaa (larebSi) es saqoneli da momsaxureba? 
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nawili 3. mosamzadebeli ganyofilebis msmenelTa xarje-

bi 

interviuers: kiTxvebis am nawilSi unda SeitanoT informacia umaRle-

si saswavleblis mosamzadebeli ganyofilebis msmenelTa xarjebis Se-

saxeb. 

gadmowereT pirveli kiTxvidan respondentTa is nomrebi da saxelebi, 

romelTa pasuxebis mixedviT cxrilis me-4, me-5 an me-6 svetebSi Seta-

nilia kodi 3. 

Tu ojaxSi ar aris aseTi respondenti, aRniSneT ujraSi √ da gadadiT 

me-4 nawilze  

 

respondentis nomeri zogadi monacemebidan 

(CawereT) 

   

respondentis saxeli (CawereT)    

19 fasiania Tu ara mosamzadebeli ganyofileba, 

sadac swavlobdiT an swavlobT amJamad? 

1. diax.     2. ara. 

kodi: kodi: kodi: 

Tu 20-23 striqonebis mixedviT araferia gadasaxdeli (gadaxdili) Ca-

wereT 0, Tu miTiTebuli periodebidan romelimeSi ar swavlobdiT, 

ujraSi CawereT X) 

20. ramdeni lari iyo gada-

saxdeli mosamzadebel 

ganyofilebaSi swavli-

saTvis? (Tu araferi Ca-

wereT 0) 

ianvar-ivnisSi    

seqtember-

dekemberSi 

 

   

21. aqedan ramdeni lari ga-

daixadeT swavlisaTvis? 

ianvar-ivnisSi    

seqtemberSi    

22 ramdeni lari gadaixadeT 

saswavlo nivTebis (wig-

nebis, rveulebis...) Sesa-

Zenad? (Tu araferi Cawe-

reT 0) 

ianvar-ivnisSi    

seqtemberSi    
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23 ramdeni lari gadaixadeT 

sxva, maT Soris, arare-

gularuli xarjebis sax-

iT? ( Tu araferi, Cawe-

reT 0) 

ianvar-ivnisSi    

seqtemberSi    

24 24. xom ar daafinansa Tqveni swavleba nawi-

lobriv mainc: 

kodi: kodi: kodi: 

 1. kerZo pirma? 

2. kerZo firmam? 

3. sazogadoebrivma 

organizaciam? 

 

4. saxelmwifom? 

5. sxvam? 

6. ara, aravis 

daufinansebia.  

naaw.26 

   

25 daaxloebiT ramden lars Seadgens mimdinare 

wels es dafinanseba? 

   

26 Tu naturiT (raime nivTis, produqtis, 

sxvadsxva saqonlis micemiT an samsaxuris 

gaweviT) ixdiT swavlebis safasuris nawils 

mainc, gTxovT SeafasoT, miaxloebiT ra Ri-

rebulebisaa (larebSi) es saqoneli da mom-

saxureba? 

   

 

nawili 4. kolejSi, teqnikumSi, specialur saswavlebelSi 

swavlis xarjebi 

interviuers: kiTxvebis am nawilSi unda SeitanoT informacia kole-

jebis, teqnikumebis, an specialuri saswavleblebis moswavleebis, 

studentebisaTvis 

gadmowereT pirveli kiTxvidan respondentTa is nomrebi da saxelebi, 

romelTa pasuxebis mixedviT cxrilis me-4, me-5 an me-6 svetebSi Seta-

nilia kodi 4. 

Tu ojaxSi ar aris aseTi respondenti, aRniSneT ujraSi √ da gadadiT 

me-5 nawilze  
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respondentis nomeri zogadi monacemebidan (Ca-

wereT) 

   

respondentis saxeli (CawereT Sesabamis ujraSi)    

27. romel kolejSi, teqnikuSi, specialur sas-

wavlebelSi swavlobdiT an swavlobT amJa-

mad? (pasuxis kodi CawereT Sesabamis ujra-

Si? 

kodi: kodi: kodi: 

1. saxelmwifo ufaso 

2. saxelmwifo fasiani 

3. kerZo 

4. sxva (daasaxe-

leT) 

   

ramdeni lari iyo gadasaxdeli saswavlebelSi 2000 wlis dasawyisi-

lan? ( Tu araferi CawereT 0, Tu miTiTebuli periodebidan romelime-

Si ar swavlobdiT, Sesabamis ujraSi CawereT X) 

28 swavlisaTvis (swavlis 

qira)? 

ianvar-ivnisSi    

seqtember-

dekemberSi 

   

29 saswavlo seqciebSi, 

wreebSi mecadineobisaT-

vis? 

ianvar-ivnisSi    

seqtember-

dekemberSi 

   

ramdeni lari gadaixadeT kolejSi, teqnikumSi, specialur saswavle-

belSi? ( ianvar-ivnisSi da seqtemberSi) (Tu araferi CawereT 0, Tu mi-

TiTebuli periodebidan romelimeSi ar swavlobdiT, Sesabamis ujraSi 

CawereT X) 

 

30. swavlisaTvis? (swavlis 

qira)? 

ianvar-ivnisSi    

seqtember-

dekemberSi 

   

31. saswavlo nivTebis (wig-

nebis, rveulebis...) Sesa-

Zenad? 

ianvar-ivnisSi    

seqtember-

dekemberSi 

   

32. saswavlo seqciebSi, 

wreebSi mecadineobisaT-

vis? 

ianvar-ivnisSi    

seqtember-

dekemberSi 

   

33. sxva, maT Soris arare- ianvar-ivnisSi    
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gularuli xarjebi? seqtember-

dekemberSi 

   

34. saswavlebelSi CaricxvisaTvis, swavlis 

dros (sagnebis Cabarebis, specialobis Secv-

lis an sxva mizeziT) xom ar dagWirdaT 

araoficialuri xarjebis gaweva? 

1. diax. 

2. ara.       36 

kodi: kodi: kodi: 

35 daaxloebiT ramden lars Seadgenda es xar-

jebi? 

   

36. xom ar daafinansa Tqveni swavleba nawilob-

riv mainc: 

kodi: kodi: kodi: 

 1. kerZo pirma? 

2. kerZo firmam? 

3. sazogadoebrivma 

organizaciam? 

4. saxelmwifom? 

5. sxvam? 

6. ara, aravis 

daufinansebia.   

 38 

   

37. daaxloebiT ramden lars Seadgens mimdinare 

wels es dafinanseba? 

   

38. Tu naturiT (raime nivTis, produqtis, 

sxvadsxva saqonlis micemiT an samsaxuris 

gaweviT) ixdiT swavlebis safasuris nawils 

mainc, an akeTebT amas maswavleblis pativsa-

cemad, gTxovT SeafasoT, miaxloebiT ra Ri-

rebulebisaa (larebSi) es saqoneli da mom-

saxureba? 

   

 

nawili 5. kerZo maswavlebelTan, repetitorTan momza-

deba 

interviuers: kiTxvebis am nawilSi unda SeitanoT informacia kerZo 

maswavlebelTan, repetitorTan momzadebis xarjebis Sesaxeb. 

gadmowereT pirveli kiTxvidan respondentTa is nomrebi da saxelebi, 

romelTa pasuxebis mixedviT cxrilis me-4, me-5 an me-6 svetebSi Seta-

nilia kodi 5. 
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Tu ojaxSi ar aris aseTi respondenti, aRniSneT ujraSi √ da gadadiT 

nawili 6-ze  

respondentis nomeri zogadi monacemebidan (Cawe-

reT ujraSi) 

   

respondentis saxeli (CawereT ujraSi)    

39 romel sagnebSi emzadeb(od)iT?  CawereT kodebi 

1. maTematika;  4. geografia;    

 2. fizika; 5. qarTuli;    

 3. istoria; 6. ucxo enebi;    

  7. sxva 

(dasaxeleba) 

   

ramdeni lari iyo gadasaxdeli momzadebisaTvis 2000 wlis angariSSi? 

(Tu araferi CawereT 0, Tu miTiTebuli periodebidan romelimeSi ar 

swavlobdiT, Sesabamis ujraSi CawereT X) (sagnis rigiToba aiReT 39-e 

kiTxvidan) 

 

40. pirvel saganSi 

 

ianvar-ivnisSi    

seqtember-

dekemberSi 

   

41. meore saganSi 

 

ianvar-ivnisSi    

seqtember-

dekemberSi 

   

42. danarCen sagnebSi, erTad 

 

 

ianvar-ivnisSi    

seqtember-

dekemberSi 

   

ramdeni lari gadaixadeT momzadebisaTvis 2000 wlis angariSSi (Tu 

araferi CawereT 0, Tu miTiTebuli periodebidan romelimeSi ar 

swavlobdiT, Sesabamis ujraSi CawereT X) (sagnebis rigiToba aiReT 

39-e kiTxvidan) 

43. pirvel saganSi ianvar-ivnisSi    

seqtember-

dekemberSi 

   

44 meore saganSi ianvar-ivnisSi    

seqtember-    
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dekemberSi 

45 danarCen sagnebSi, erTad ianvar-ivnisSi    

seqtember-

dekemberSi 

   

46 xom ar gamecadinaT ufasod nacnobma 

maswavlebelma (maswavleblebma)? 

1. diax. 

2. ara 

kodi: kodi: kodi: 

47 daaxloebiT ra dagijdebodaT igive 

momzadeba fasian maswavlebelTan? 

   

 xom ar daafinansa Tqveni swavleba 

nawilobriv mainc: 

kodi: kodi: kodi: 

 1. kerZo pirma? 

2. kerZo firmam? 

3. sazogadoebrivma 

organizaciam? 

 

4. saxelmwifom? 

5. sxvam? 

6. ara, aravis 

daufinansebia.  

50 

   

49. daaxloebiT ramden lars Seadgens mimdinare 

wels es dafinanseba? 

   

50. Tu naturiT (raime nivTis, produqtis, 

sxvadsxva saqonlis micemiT an samsaxuris 

gaweviT) ixdiT swavlebis safasuris nawils 

mainc, an akeTebT amas maswavleblis pativsa-

cemad, gTxovT SeafasoT, miaxloebiT ra Ri-

rebulebisaa (larebSi) es saqoneli da mom-

saxureba? 

   

 

nawili 6. umaRlesi ganaTlebis da aspiranturis xarjebi 

interviuers: kiTxvebis am nawilSi unda SeitanoT informacia 

umaRlesi saswavleblis studentebisa da aspirantTa xarjebis Sesaxeb. 

gadmowereT pirveli kiTxvidan respondentTa is nomrebi da saxelebi, 

romelTa pasuxebis mixedviT cxrilis me-4, me-5 an me-6 svetebSi 

Setanilia kodi 6. 
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Tu ojaxSi ar aris aseTi respondenti, aRniSneT ujraSi √da gadadiT 

me-7 nawilze  

respondentis nomeri zogadi monacemebidan 

(CawereT) 

   

respondentis saxeli (CawereT Sesabamis ujraSi)    

51. romel umaRles saswavlebelSi an 

aspiranturaSi swavlobT amJamad   kodebi 

kodi: kodi: kodi: 

1. saxelmwifo ufaso 

2. saxelmwifo fasiani 

3. kerZo fasiani 

4. sxva 

(daasaxeleT) 

   

 

ramdeni lari iyo gadasaxdeli saswavlebelSi 2000 wlis 

dasawyisidan? ( Tu araferi CawereT 0, Tu miTiTebuli periodebidan 

romelimeSi ar swavlobdiT, Sesabamis ujraSi CawereT X) 

 

52 swavlisaTvis gadasaxadi 

(swavlis qira)? 

ianvar-ivnisSi    

seqtember-

dekemberSi 

   

53 saswavlo seqciebSi, 

laboratoriaSi 

mecadineobisaTvis? 

ianvar-ivnisSi    

seqtember-

dekemberSi 

   

 

ramdeni lari iyo gadasaxdeli saswavlebelSi 2000 wlis 

dasawyisidan? (Tu araferi CawereT 0, Tu miTiTebuli periodebidan 

romelimeSi ar swavlobdiT, Sesabamis ujraSi CawereT X) 

 

54 swavlisaTvis gadasaxadi 

(swavlis qira)? 

ianvar-ivnisSi    

seqtember-

dekemberSi 

   

55 saswavlo seqciebSi, 

laboratoriaSi 

mecadineobisaTvis, 

meorad fakultetze 

swavlisaTvis? 

ianvar-ivnisSi    

seqtember-

dekemberSi 
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56 saswavlo nivTebis 

(wignebis, rveulebis...) 

SesaZenad? 

ianvar-ivnisSi    

seqtember-

dekemberSi 

   

57 sxva, maT Soris 

araregulirebuli 

xarjebi? 

ianvar-ivnisSi    

seqtember-

dekemberSi 

   

58 58. saswavlebelSi CaricxvisaTvis xom ar 

dagWirdaT araoficialuri xarjebis gaweva? 

1. diax.    2. ara. 

kodi: kodi: kodi: 

59 Swavlis dros xom ar dagWirdaT raime 

araoficialuru xarjebis (sagnebis Cabarebis, 

specialobis Secvlis an sxva mizeziT) 

gaweva? 

1. diax; 

2. ara                  61 

kodi: kodi: kodi: 

60 daaxloebiT ramden lars Seadgens es 

xarjebi 2000 wlis ianvridan? 

   

61. xom ar daafinansa Tqveni swavleba 

nawilobriv mainc: 

kodi: kodi: kodi: 

1. kerZo pirma? 

2. kerZo firmam? 

3. sazogadoebrivma 

organizaciam? 

4. saxelmwifom? 

5. sxvam? 

6. ara, aravis 

daufinansebia.  

63 

   

62. daaxloebiT ramden lars Seadgens mimdinare 

wels es dafinanseba? 

   

63. Tu naturiT (raime nivTis, produqtis, 

sxvadsxva saqonlis micemiT an samsaxuris 

gaweviT) ixdiT swavlebis safasuris nawils 

mainc, gTxovT SeafasoT, miaxloebiT ra Ri-

rebulebisaa (larebSi) es saqoneli da mom-

saxureba? 
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nawili 7. kvalifikaciis (axali kvalifikaciis miRebis an amaR-

lebis) kursebi 

interviuers: kiTxvebis am nawilSi unda SeitanoT informacia ojaxis 

im wevrebis xarjebis Sesaxeb, romelnic 2000 wlis dasawyisidan swav-

lobdnen kvalifikaciis miRebis an amaRlebis romelime (ucxo enis, 

kompiuterebis, sabuRaltro da a.S.) kursebze. 

gadmowereT pirveli kiTxvidan respondentTa is nomrebi da saxelebi, 

romelTa pasuxebis mixedviT cxrilis me-4, me-5 an me-6 svetebSi Seta-

nilia kodi 7. 

 

Tu ojaxSi ar aris aseTi respondenti, aRniSneT ujraSi √ da gadadiT 

me-8 nawilze  

 

respondentis nomeri zogadi monacemebidan 

(CawereT) 

   

respondentis saxeli (CawereT)    

64 romel kursebze swavlobdiT an swavlobT 

amJamad? 

kodebi: 

kodi: kodi: kodi: 

1. ucxo enis 

2. kompiuterebis 

3. sabuRaltro 

4. sxva (daasaxe-

leT) 

   

65 ramdeni lari iyo gada-

saxdeli kursebze swav-

lisaTvis? ( Tu araferi 

CawereT 0, Tu miTiTebu-

li periodebidan rome-

limeSi ar swavlobdiT, 

Sesabamis ujraSi CawereT 

X). 

ianvar-ivnisSi 

 

   

seqtember-

dekemberSi 

 

   

 

ramdeni lari iyo gadaixadeT kursebze swavlisaTvis? ( Tu araferi 

CawereT 0, Tu miTiTebuli periodebidan romelimeSi ar swavlobdiT, 
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Sesabamis ujraSi CawereT X). 

66. kursebze swavlisaTvis? ianvar-ivnisSi    

seqtemberSi    

67 saswavlo nivTebis (wig-

nebis, rveulebis...) Sesa-

Zenad? 

ianvar-ivnisSi    

seqtemberSi    

68 sxva, maT Soris, arare-

gularuli xarjebi? 

ianvar-ivnisSi    

seqtemberSi    

69 swavlis dros raime mizeziT xom ar dagWir-

daT araoficialuri xarjebis gaweva? 

1. diax. 

2. ara.          71 

kodi: kodi: kodi: 

70. daaxloebiT ramden lars Seadgens mimdinare 

wels es xarjebi? 

   

71 Tu naturiT (raime nivTis, produqtis, 

sxvadsxva saqonlis micemiT an samsaxuris 

gaweviT) ixdiT swavlebis safasuris nawils 

mainc, gTxovT SeafasoT, miaxloebiT ra Ri-

rebulebisaa (larebSi) es saqoneli da mom-

saxureba? 

   

 

nawili 8. sazRvargareT ganaTlebis xarjebi 

 

interviuers: kiTxvebis am nawilSi unda SemoitanoT informacia sazR-

vargareT ganaTlebis xarjebis Sesaxeb. 

gadmowereT pirveli kiTxvidan respondentTa is nomrebi da saxelebi, 

romelTa pasuxebis mixedviT cxrilis me-4, me-5 an me-6 svetebSi Seta-

nilia kodi 8. 

Tu ojaxSi ar aris aseTi respondenti, aRniSneT ujraSi da gadadiT 

81-e kiTxvaze  
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respondentis nomeri zogadi monacemebidan 

(CawereT) 

   

respondentis saxeli (CawereT)    

72. romel qveyanaSi 

swavlobT amJamad? 

kodebi 

 kodi: kodi: kodi: 

1. ruseTi 

2. aSS 

3. germania 

4. evropis sxva 

qveyana (germaniis 

garda) 

5. sxva 

(daasaxeleT) 

   

73 ramdeni aSS dolari iyo 

gadasaxdeli 2000 wlis 

dasawyisidan? (Tu 

araferi CawereT 0, Tu 

miTiTebuli 

periodebidan romelimeSi 

ar swavlobdiT, 

Sesabamis ujraSi CawereT 

X). 

ianvar-ivnisSi 

 

   

seqtember-

dekemberSi 

 

   

 

ramdeni aSS dolari gadaixadeT 2000 wlis dasawyisidan? (Tu araferi 

CawereT 0, Tu miTiTebuli periodebidan romelimeSi ar swavlobdiT, 

Sesabamis ujraSi CawereT X). 

74 swavlisaTvis gadasaxadi 

(swavlis qira)? 

ianvar-ivnisSi    

seqtemberSi    

75 saswavlo nivTebis 

(wignebis, rveulebis...) 

SesaZenad? 

ianvar-ivnisSi    

seqtemberSi    

76 studentis (moswavlis) 

mimdinare xarjebisaTvis 

ianvar-ivnisSi    

agvisto-

seqtemberSi 
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am xarjebidan ramdeni aSS dolari gadaixada 2000 wels 

77 TviTon studentma sakuTari SromiTi 

Semosavlebidan (Tu araferi, CawereT 0). 

   

78 Tqvenma ojaxma (Tu araferi, CawereT 0).    

79. xom ar daafinansa swavla nawilobriv mainc:    

1. kerZo pirma? 

2. kerZo firmam? 

3. sazogadoebrivma 

organizaciam? 

4. saxelmwifom? 

5. sxvam? 

6. ara, aravis 

daufinansebia. 

   

80 daaxloebiT ramden aSS dolars Seadgens 

mimdinare wels es dafinanseba? 

   

 

axla gTxovT gvipasuxoT sxva xasiaTis or kiTxvaze! 

 

81 ZiriTadad romeli valutiT isazRvreb(od)a 

swavlis gadasaxadi mimdinare wels Tqveni 

ojaxis wevrisaTvis? 

kodi: kodi: kodi: 

kodebi: 

1. aSS dolariT 

2. lariT 

3. sxva valutiT 

(daasaxeleT) 

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

   

82 ZiriTadad romeli valutiT ixdidiT 

swavlis gadasaxads mimdinare wels Tqveni 

ojaxis wevrisaTvis? 

kodi: kodi: kodi: 

kodebi: 

1. aSS dolariT 

2. lariT 

3. sxva valutiT 

(daasaxeleT) 

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

   

 

 

madlobas gixdiT gamokvlevaSi monawileobisaTvis 
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uarebis furceli 

 

gamokvlevis ubani ---------------------- 

interviueri ------------------ zedamxedveli ------------------------------------ 

interviuers: Tqveni gamosakvlevi im misamarTebidan, romlebidanac 

raime mizeziT ver iqna miRebuli interviu, TiToeul maTganze cal-

calke me-3 grafaSi unda mogvceT pasuxis ver miRebis mizezi. me-4 

grafaSi ki unda SeitanoT am ojaxebis gamosakvlev teritoriaze 

mcxovreb sxva ojaxebTan SedarebiT materialuri mdgomareobis Tqveni 

TvalsazrisiT Sefaseba. pasuxebi SeitaneT TandarTuli variantebis 

mixedviT. 

respondentis Sin ar daxvedris SemTxvevaSi am misamarTs 

ganmeorebiT Tqven sul mcire orjer mainc unda miakiTxoT da mxolod 

Semdeg SeitanoT am formaSi uaris Sesabamisi mizezi. 

Tu saxli xangrZlivi droiTaa daketili, SeecadoT misi 

mezoblebis meSveobiT  gaigoT erT welze meti Tu naklebi xniT arian 

wasuli. 

 

# Sinameurneobis 

№ 

intervius arCatarebis 

mizezi 

(CawereT Sesabamisi kodi 

an komentari) 

Sinameurneobi

s 

materialuri 

mdgomareoba 

 

1 2 3 4 

1    

2    

3    

4    

5    

6    

7    

8    

9    

10    
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intervius Cautareblobis kodebi: 

saxlSi cxovroben, magram: 

1. uari ganacxades interviuze 

2. Sin aravin dagxvda 

3. xarjebis Sesaxeb informirebuli wevri Sin ar dagvxvda 

4. droebiT wasuli arian (ramdenime kviriT, TviT an sezonurad) 

saqarTvelos sxva kuTxeSi 

5. droebiT wasuli arian (ramdenime kviriT, TviT an sezonurad) 

sazRvargareT 

6. sxva mizezi (CawereT Sesabamis striqonSi) 

saxlSi aravin cxovrobs: 

7. mobinadreebi gadavidnen sacxovreblad sxva adgilze, sxva kuTxeSi, 

saqarTvelos farglebSi 

8. mobinadreebi wavidnen sacxovreblad sazRvargareT 

9. mobinadre gardaicvala 

10. sxva mizezi (CawereT Sesabamis striqonSi) 

misamarTze ar (aRar aris sacxovrebeli: 

11. ararsebuli misamarTi 

12. bina (saxli) dangreulia, an avariulobis gamo sacxovreblad aRar 

gamoiyeneba 

13. bina (saxli) ar gamoiyeneba sacxovreblad (gadakeTda sxa 

daniSnulebis obieqtad) 

14. sxva mizeze: (CawereT Sesabamis striqonSi) 

Sinameurneobis materialuri mdgomareobis kodebi: 

1. Zalian maRali 

2. maRali 

3. saSualo 

4. dabali 

5. Zalian dabali 

6. miZneldeba pasuxis gacema 
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danarTi III. ganaTlebis dawesebulebebis saqmianobis 

gamokvlevis kiTxvari 

saqarTvelos statistikis saxelmwifo departamenti 

dawesebulebebis 

statistikuri 

saindentifikacio 

(rvaniSna) kodi 

 sawarmos 

sruli 

dasaxeleba, 

misamarTi 

 

  

teritoriis kodi   

sakuTrebis forma  (daasaxeleT)  

organizaciul-

samarTlebrivi forma 

 (daasaxeleT)  

ZiriTadi saqmianoba sek 

(NACE)-001-97-is mixedviT 

 (daasaxeleT)  

miRebuli statistikuri monacemebis saidumloeba daculia 

„statistikis Sesaxeb“ saqarTvelos kanonis ZaliT. Tqveni 

sawarmos monacemebi gamoyenebuli iqneba mxolod naerTi 

statistikuri gaangariSebebisaTvis 

 

ganaTlebis dawesebulebebis saqmianobis 

gamokvleva 

 

2000 wlis ianvar-seqtembris Sedegebis mixedviT 

warmoadgenen SerCeviT 

gamokvlevis siaSi moxvedrili 

ganaTlebis dawesebulebebi, 

ganurCevlad sakuTrebisa da 

organizaciul-samarTlebrivi 

formisa. 

 

statistikuri forma 

№1-ganaTleba 

(ganaTlebis 

dawesebulebebisaTvis) 

 

I. dasaqmeba da kontingenti                        kaci 

maCveneblebis dasaxeleba stri-

qoni 

dawesebulu

baSi sul 

1 2 3 

moswavleTa (studentTa, aRsazrdelTa) 10  
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raodenoba 2000 wlis 1 ianvris 

mdgomareobiT 

moswavleTa (studentTa, aRsazrdelTa) 

raodenoba 2000 wlis 1 oqtombris 

mdgomareobiT 

11  

momuSaveTa saSualo siiTi raodenoba, sul 12  

SemTavsebelTa saSualo raodenoba, sul 13  

momuSaveTa raodenoba, romelTac daericxaT 

xelfasi 

14  

  

II. Semosavlebi da xarjebi 

a) Semosavali (saoperacio Semosavlebi) 

swavlis gadasaxadi (mTliani an Tanagadaxdis is 

nawili, romelic moswavles (moswavlis ojaxs) 

ericxeba gadasaxdelad) 

20  

daricxuli dafinanseba saxelmwifos 

(centraluri an teritoriuli (adgilobrivi) 

biujetis) resursebidan 

21  

maT Soris: 

samecniero-kvleviTi saqmianobisaTvis 

daricxuli dafinanseba  

22  

kapitaluri xarjebis dafinanseba 23  

Semosavlebi sxva wyaroebidan, Semowirulobebi 24  

Semosavlebi qonebis ijariT gacemidan, dRg-s 

gareSe 

25  

mTliani produqcia araZiriTadi saqmianobidan 

(realizaciisa da mza produqciis maragebis 

cvlilebis jami), dRg-s da aqcizis gareSe 

26  

sxva saoperacio Semosavlebi (daasaxeleT)  27  

b) momsaxurebis, saerTo da administraciuli xarjebi 

(saoperacio xarjebi) 

nedleulisa da masalebis xarji 30  

saTbobisa da energiis xarji 31  

gare organizaciebis an fizikuri pirebis mier 32  
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komunaluri, kavSirgabmulobis, satransporto, 

reklamis, marketinguli kvlevis, saremonto da 

a.S. gaweuli momsaxurebis moculoba 

saijaro qira 33  

Sromis anazRaureba, socialuri anaricxebis 

gareSe 

34  

socialuri anaricxebi 35  

stipendiebi 36  

eqsploataciaSi myof ZiriTad kapitalze 

daricxuli amortizacia (cveTa) 

37  

sxva saoperacio xarjebi (daasaxeleT) 38  

g) sxva Semosavlebi (arasaoperacio Semosavlebi) 

ZiriTadi kapitalis obieqtis gayidvidan 

daricxuli Semosavali 

40  

sxva arasaoperacio Semosavlebi (daasaxeleT) 41  

d) sxva xarjebi (arasaoperacio xarjebi) 

ZiriTadi da sabrunavi kapitalis gasvlis 

(Camoweris, realizaciis) Sedegad miRebuli 

zarali 

50  

sxva arasaoperacio xarjebi  51  

e) gadasaxadebi (daricxuli) 

dRg  60  

licenziis aRebis xarjebi 61  

warmoebis xarjebSi Sesuli gadasaxadebi 

(qonebis, samewarmeo, sagzao da sxva)  

62  

mogebis gadasaxadi 63  

III. dabandebebi ZiriTad kapitalSi                                      

larebSi 

Senoba-nagebobebi (maTi kapitaluri remontis 

xarjebis CaTvliT) 

70  

manqana-danadgarebi, satransporto saSualebebi, 

aveji, kompiuterebi da sxva orgteqnika (maTi 

kapitaluri remontis xarjebis CaTvliT) 

71  

sxva (gTxovT daasaxeloT)  72  
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IV. finansuri aqtivebi da 

valdebulebebi                                               larebSi 

a) aqtivebi  
1.1.2000 

mdgomareobiT 

1.10.2000 

mdgomareobiT 

naRdi fuli da depozitebi 80   

moTxovnebi centraluri an 

teritoriuli (adgilobrivi) 

biujetisadmi 

81   

moTxovnebi gaweuli komerciuli 

momsaxurebidan (kontingentis 

davalianeba saswavleblisadmi) 

82   

sxva finansuri aqtivebi 83   

b) valdebulebebi  

davalianeba momsaxure 

personalis mimarT (gaucemeli 

xelfasebis da sxva sargoebis 

saxiT) 

90   

saswavleblis mier kontingenti-

sagan miRebuli an sxva avansebi 

91   

sxva finansuri valdebulebebi 92   

 

 

dawesebulebis xelmZRvaneli ---------------------- telefonis № ----------- 
     (saxeli, gvari)  

 

Semsrulebeli ----------------------- --------- ---------- 2000 weli 
      (saxeli, gvari) 
 

 

 

 

 

 

 



 263 

mokle miTiTebebi 

 

statistikuri forma „№1 ganaTlebis“ SevsebisaTvis 

 

1. winamdebare forma Seivseba mimdinare - 2000 wlis ianvar-seqtembris 

monacemebis safuZvelze. 

2. formas avseben SerCeviTi wesiT statistikur dakvirvebas daqvemdeba-

rebuli (nebismieri sakuTrebisa da dafinansebis wyaros mqone) sabavSvo 

baRebi, zogadsaganmanaTleblo skolebi, kolejebi, teqnikumebi, spe-

cialuri da umaRlesi saswavleblebi, agreTve ganaTlebis sferos sxva 

dawesebulebebi. 

3. formis I ganyofilebaSi unda SeitanoT dawesebulebaSi momuSaveTa 

da moswavleTa (studentTa, aRsazrdelTa) kontigentze monacemebi. 

4. formis II ganyofilebis Semosavlebis nawilSi naCvenebi iqneba mimdi-

nare wlis cxra TveSi Sesabamisi dawesebulebebis Semosavlebis sxva-

dasxva wyaroebi, maT Soris: 

5. 20-e striqonze naCvenebi unda iqnas moswavleTa (studentTa) swavli-

saTvis gadasaxdelad daricxuli Tanxa pirveli ianvridan pirvel oq-

tombramde. gaangariSeba unda moxdes 1999-2000 saswavlo wlis meore na-

xevris gadasaxadze 2000-2001 saswavlo wlis pirveli naxevris gadasa-

xadidan seqtembris Tvis wilad daricxuli gadasaxadis damatebiT. 

6. 21-e striqonze Seitaneba saxelmwifo (centraluri an adgilobrivi) 

biujetidan daricxuli dafinanseba, saidanac 22-e da 23-e striqonebze 

calke unda iqnas gamoyofili samecniero-kvleviTi saqmianobisa da ka-

pitaluri xarjebis (teqnikis, inventaris, avejis SeZenis, remontis, mSe-

neblobis da a.S.) dafinanseba. 

7. 24-e striqonze Seitaneba mSoblebidan an sxvadasxva wyaroebidan Se-

mowirulobebis saxiT faqtiurad miRebuli Semosavlebi, gaxangrZlive-

buli swavlebis, fasiani wreebis daricxuli Semosavlebi. 

8. 25-e striqonze Seitaneba qonebis (ZiriTadi saSualebebis) ijariT 

gacemidan daricxuli Semosavali. 

9. 26-e striqonze Seitaneba araZiriTadi saqmianobidan, magaliTad, 

damxmare sasoflo-sameurneo, saswavlo saxelosnoebis nakeTobebis an 

sxva produqciis realizaciidan daricxuli Semosavlebisa (dRg-sa da 
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aqcizis gareSe) da maTi sakuTari saWiroebisaTvis gamoyenebuli da ma-

ragebis cvlilebis mimdinare fasebSi gadaangariSebuli jami. 

10. 27-e striqoni gankuTvnilia im saoperacio Semosavlebis aRsaricxad, 

romelTa identifikacia ar xerxdeba wina punqtebSi, kerZod aq unda 

aRiricxos sxvadasxva grantebis, programebis, proeqtebis farglebSi 

Sesrulebuli samuSaoebis moculoba. 

11. formis II ganyofilebis „b“ nawilSi 30-38-e striqonebze naCvenebi iq-

neba mimdinare sawarmo anu saoperacio daricxuli xarjebi (administ-

raciuli xarjebis CaTvliT), maT Soris: 

33-e striqonSi Seitaneba saijaro qira, romelic modis wliuri gadasa-

xadidan pirveli sami kvartalis wilad, imisda miuxedavad gadaxdili 

iqna igi Tu ara; 

34-e striqonze - Sromis anazRaurebis xarjebi socialuri anaricxebis 

gareSe; 

35-e striqonze naCvenebi iqneba es socialuri anaricxebi. aqac 

igulisxmeba am periodSi daricxuli xelfasi da anaricxebi. 

12. 36-e striqonSi Seva 2000 wlis ianvar-seqtemberSi daricxuli 

stipendiebis mTliani Tanxa. 

13. Tu amortizaciis (ZiriTadi saSualebebis cveTis) gaangariSeba 

xdeba mxolod wliur monacemebze, maSin 37-e striqonSi Caiwereba wina 

wels daricxuli wliuri amortizaciis 3/4. 

14. 38-e striqonSi Seva iseTi saoperacio xarjebi, romelTa 

klasificireba ver moxerxda 30-37 striqonebSi, garda warmoebis 

xarjebSi Sesuli gadasaxadebisa, romlebic Seitaneba 62-e striqonSi. 

15. formis II ganyofilebis „g“ nawilSi 40-41-e striqonebze naCvenebi 

iqneba aoasaoperacio Semosavlebi: 40-e striqonze unda SeitanoT 

ZiriTadi kapitalis obieqtis gayidvidan daricxuli mTliani 

Semosavali, 41-e striqonze ki unda SeitanoT iseTi saoperacio 

Semosavlebi, rogoricaa saprocento Semosavlebi, vadagadacilebuli 

an uimedo davalianebis dasafarad Semosuli Tanxebi da sxva. 

16. 50-51 striqonebSi Seva arasaoperacio xarjebi. 50-e striqonze unda 

SeitanoT ZiriTadi da sabrunavi kapitalis gasvlis (Camoweris, 

realizaciis) Sedegad miRebuli zarali, rac tolia misi narCeni 

Rirebulebisa. amasTan, realizaciis an Camowerili saSualebis 

utilizaciis xarjebi unda Sevides momdevno - 51-e striqonze. 51-e 
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striqonzeve unda SeitanoT iseTi arasaoperacio xarjebi, rogoricaa 

saprocento, valdebulebebis dasafarad gaweuli xarjebi da sxva. 

17. formis II ganyofilebis „e“ nawilSi Caiwereba daricxuli 

gadasaxadebi: 60-e striqonze - dRg, 61-ze - mocemul periodSi 

licenziebis aRebis mTliani Rirebuleba xolo 62-Si - sxva 

gadasaxadebi, garda im gadasaxadebisa, romlebic CarTulia 35-e 

striqonSi, xolo 63-Si - mogebis gadasaxadi. 

18. 70-72 striqonebi gankuTvnilia a.w. ianvar-seqtemberSi gaweuli 

kapitaluri xarjebis aRsaricxavad. remontis xarjebi unda Sevides 

kapitalur xarjebSi, Tu am operaciis Sedegad moxda remontis 

obieqtis narCeni (aRdgeniTi) Rirebulebis garkveuli gazrda (aRdgena). 

19. formis IV ganyofilebaSi a.w. 1 ianvrisa da 1 oqtombris 

mdgomareobiT naCvenebi iqneba finansuri aqtivebi da valdebulebebi. am 

nawilSi gansakuTrebuli yuradReba unda mieqces moswavle 

kontingentis davalianebas da winaswar gadaxdili swavlis safasuris 

swor Cvenebas. 

 

 

 

gmadlobT statistikur gamokvlevaSi monawileobisa da 

informaciis mowodebisaTvis! 
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danarTi IV  

zogierTi ram biheviorizmis Sesaxeb

 

 

biheviorizmi (ing. behaviour –qceva) _ fsiqolo-
giis gavrcelebuli mimdinareoba. warmoiSva aSS-Si 
XX s. dasawyiSi. fuZemdebelia j. uotsoni (man, pir-
velma 1913 wels dawera saprogramo statia `fsiqo-
logia, rogorc mas xedavs bihevioristi~). igi daupi-
rispirda tradiciul fsiqologiur azrovnebasa da 
mTlianad adamianis Sesaxeb mecnierebaTa sistemas: 

 mentaluri procesebis nacvlad fsiqologiis 
sagnad gamoacxada adamianis qceva; 

 sakuTriv adamianis (pirovnebis) problema misi 
qcevis problemaze daiyvana; 

 biheviorizmi arsebiTad zoofsiqologiis monace-
mebze aRmocenda da rogorc adamianis, ise cxovelis 
qceva erTsa da imave kategoriebSi daaxasiaTa. am 
mxriv, didi roli Seasrula amerikeli zoofsiqo-
logis e. Torndaikis eqsperimentebma, kerZod, misma 
cdisa da Secdomis cnobilma meTodma, risTvisac e. 
Torndaiks zogjer biheviorizmis mamamTavradac ki 
Tvlian. 

 biheviorizmis, rogorc aratradiciuli fsiqo-
logiis koncefciis, SedarebiT amomwurav daxasiaTe-
bas iZleva misi e.w. `stimulisa (S) da reaqciis (R) 
formula (S-R), garemosTan organizmis damokidebu-
lebis formula, sadac yoveli stimuli (S) uSualod 
(erTmniSvnelovnad) yovelgvari Suamdebare cvladis 
gareSe iwvevs reaqcias (R) da rogorc erTis, ise 
meoris zusti aRricxva SesaZlebelia.  

 bihevioristuli meTodebis gamoyenebam garkveuli 
gavlena moaxdina saerTod, fsiqologiuri eqsperi-
mentis gagebaze. 

 adamianis (ise rogorc cxovelisa da manqanis) 
qcevis kvleva cnobierebis (rogorc sakuTriv fsi-
qologiuri maxasiaTeblis) gareSe _ aseTi iyo kla-
sikuri biheviorizmis ZiriTadi amocana. 
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magram male TviTon bihevioristebmac (u. hanteri, 
k. leSli, f. olporti) igrZnes, rom adamianis qcevis 
kvlevis dros aucilebeli iyo gaeTvaliswinebinaT 
sakuTriv fsiqologiuri maxasiaTeblebi (ix. neobihe-
viorizmi). 

 biheviorizmis kritika ganviTarda, erTi mxriv, 
centraluri nervuli sistemis (tvinis) fiziologi-
uri (pavlovi da misi mimdevrebi) da neirofiziolo-
giuri mimarTulebis mecnierebis warmomadgenelTa 
gamokvlevebis, xolo meore mxriv, pirovnebis socia-
lur-fsiqologiuri gamokvlevebis safuZvelze. gansa-
kuTrebiT didi roli Seasrula ganwyobis fsiqolo-
giis, kerZod, d. uznaZis ganwyobis qarTuli fsiqo-
logiuri skolis monacemebma. am monacemebis safuZ-
velze, SesaZlebeli gaxda organizmis, rogorc fsi-
qo-fiziologiuri sistemis, kvleva massa da garemos 
Soris sruliad axleburad gagebuli `Suamdebare 
cvladis _ ganwyobis mixedviT, rasac Seesabameba 
formula: S-G-R (stimuli _ ganwyoba _ reaqcia).   
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