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1. statistikuri damuSavebis organizeba  

 

Cveni interesebis sfero, erT-erTi ZiriTadi amocana 

aris gardamavali asakis moswavleTa fizikuri azrovnebis, 

fizikur enaze metyvelebis TaviseburebaTa gamokvleva da 

imis garkveva Tu rogor aris gaTvaliswinebuli es Tavisebu-

rebebi saxelmZRvaneloSi. igi moiTxovs fizikuri teqstis 

azrobriv analizs, sxvanairad rom vTqvaT, teqstis semanti-

kuri informaciisa da misi ganawilebis TaviseburebaTa Ses-

wavla. bunebrivia, aseTi miznisaTvis statistikuri simrav-

lis, erTobliobis erTdroulad avirCioT winadadeba _ az-

robrivi Sinaarsis erTeuli, romelic dasrulebul azrs ga-

moxatavs. winadadebis upirveles maxasiaTeblad ki gamodis 

misi sigrZe, anu sityvaTa raodenoba winadadebaSi. 

rogor davTvaloT sityvaTa raodenoba winadadebaSi? 

literaturaSi SemoTavazebulia sxvadaxva wesi [1; 2]. m. de-

veri winadadebis saSualo sigrZes poulobs sityvaTa raode-

nobis gayofiT winadadebaTa raodenobaze. magram sityvebs 

Cvengan gansxvavebulad iTvlis. i. mikis mixedviT ki es sig-

rZe ganisazRvreba Semdegnairad: teqstis nawyvetSi iTvleba 

beWdviTi niSnebis raodenoba (asoebi, sasveni niSnebi da Sua-

ledi sityvebs Soris), aseve damoukidebel winadadebaTa ra-

odenoba (martivi, rTuli qvewyobili da rTuli Tanwyobi-

lis Semadgeneli nawilebi). Semdeg beWdviTi niSnebis raode-

noba iyofa damoukidebel winadadebaTa raodenobaze. es wese-

bi Cveni miznisaTvis ar gamodgeba, radgan ar aris orienti-

rebuli azrobrivi informaciis ganawilebis gamorkvevaze. 

amitom Cven gansxvavebuli wesi SevimuSaveT winadadebis sig-

rZis gasazomad, masSi sityvaTa raodenobis dasaTvlelad. 

winadadebaSi sityvaTa raodenobis dadgenisas unda 

gvaxsovdes, rom sityvebi or jgufad iyofa: damoukidebeli 

an srulmniSvnelovani da damxmare sityvebi [3]. srulmniSvne-

lovani an damoukidebeli metyvelebis nawilebia: arsebiTi 

saxeli, zedsarTavi saxeli, nacvalsaxeli, ricxviTi saxeli, 

zmna, zmniszeda. damxmare metyvelebis nawilebs (Tandebuli, 
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kavSiri, nawilaki, Sorisdebuli) winadadebis wevroba ar Se-

uZliaT. magram isini mniSvnelobas ucvlian winadadebis 

wevrs, an mTel winadadebas. amitom winadadebaSi sityvaTa 

raodenobis daTvlisas saTvalavSi unda SevitanoT mxolod 

srulmniSvnelovani sityvebi da sityvaTa SenaerTiT gadmoce-

muli wevrebi. magaliTad, simZimis Zalis moqmedebiT dedami-

waze ecema wvimis wveTebi.~ am winadadebaSi 7 sityvaa da wi-

nadadebis wevric aris 7. winadadebaSi `motivtive sxeulis 

wona haerSi tolia sxeulis mier gamoZevebuli siTxis woni-

sa~ aris 10 sityva, xolo winadadebis wevri _ 9. 

winadadebaSi SeiZleba erios iseTi sityva, romelic 

araa winadadebis wevri da arc romelime wevris Semadgenlo-

baSi Sedis. magaliTad, `zambaraze dakidebul sxeulze moqme-

debs simZimis Zala da zambaris drekadobis Zala.~ aq `da~ 

damxmare sityvaa (kavSiri, romelic aerTebs or sityvas, mag-

ram araa winadadebis wevri da arc axlavs romelime wevrs. 

maSasadame, dasaxelebul winadadebaSi 9 wevria da 1 arawev-

ri. 

fizikis teqstSi gvxvdeba iseTi SenaerTebi sityvebi-

sa, rodesac erTi cneba ori dauSorebeli sityviT gamoiT-

qmis. magaliTad, winadadeba `martivi meqanizmebisaTvis marTe-

bulia `oqros wesi~. am SemTxvevaSi `oqros wesi~ erT sit-

yvad iTvleba, is erT azrs gamoxatavs. 

amgvarad, sityvis raodenobis daTvlisas winadadebaSi 

sityvebis raodenobaSi ar Sedis: 

1. kavSirebi; magaliTad, da, an, magram, xolo, ese igi, 

anu; 

2. sityvaTa SenaerTebi, rodesac erT-erTi sityva dam-

xmare funqcias asrulebs da damoukidebeli mniSvneloba ara 

aqvs. magaliTad, sxeulis mier, nivTierebis garda da sxva; 

3. iseTi Sesityvebebi, rodesac ori (SeiZleba metic) 

sityva erT mTlian daunawevrebel (gauTiSvel) cnebas gamo-

xatavs. magaliTad, `oqros wesi.~ aseT SemTxvevaSi mas 

vTvlidiT rogorc erT sityvas. 
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moswavleTa fizikuri azrovnebis TaviseburebaTa ana-

lizisas viyenebdiT specialurad Sedgenil sakontrolo sa-

muSaoTa Sedegebs. aseTi sakontrolo samuSaoebi tardeboda 

sxvadaxva skolis VII-VIII klasebSi sakmao drois ganmavlo-

baSi. maTi raodenoba ramdenime aseuls Seadgenda. miuxedavad 

Sromatevadi samuSaosi, aseT SemTxvevaSi saWiroa mTeli er-

Tobliobis sruli _ SerCevis Sedgenis gareSe _ analizi, 

raTa maRali iyos daskvnis saimedooba. 

rac Seexeba saxelmZRvaneloebs, maTi saerTo raodeno-

ba TiTqmis erT aTeuls Seadgens. Tu gaviTvaliswinebT, rom 

TiToeuli maTganis moculoba saSualod orasi gverdis far-

glebSia, gasagebi xdeba saWiroeba statistikuri xerxebis 

gamoyenebisa, rac optimaluria Zalze didi Sromatevadi sa-

muSaos Sesamcireblad. Tu yvela saxelmZRvanelos winadade-

baTa simravles generalur erTobliobad miviCnevT, am erTob-

liobidan unda SevadginoT, amovkrifoT naklebi moculobis 

Sesaswavli simravle, anu, rogorc mokled uwodeben, SerCe-

va. 

rogor SevadginoT SerCeva generaluri erTobliobi-

dan? saTanado statistikuri xerxebidan efeqturobiT gamo-

irCeva tipuri SerCeva. Tavdapirvelad generaluri erTobli-

oba unda davyoT Tematurad erTgvarovan tipur jgufebad, 

romelTagan amorCeva SemTxveviTi wesiT xdeba [4; gv. 221)]. 

saxelmZRvanelos SemTxvevaSi aseT Tematurad erTgvarovan 

jgufebad dayofas avtomaturad gvaZlevs paragrafebi, xolo 

paragrafebi unda amovirCioT SemTxveviTi wesiT. rac Seexeba 

paragrafebis statistikur analizs, Cven vamjobinebdiT maT 

srulad, mTlianad damuSavebas da ara maTgan kvlav SemTxve-

viTi wesiT winadadebebis amorCevas. SemTxveviTi wesiT arCe-

visaTvis viyenebdiT SemTxveviTi ricxvebis cxrils. aseTi 

cxrili maTematikuri statistikis nebismier saxelmZRvane-

loSia mocemuli (an specialuri maTematikuri cxrilebis 

cnobarSia) da misi gamoyeneba specialur axsnas ar saWiro-

ebs. garkveulobisaTvis davamatebT mxolod Semdegs. Tu 

cxrilidan aRebuli SemTxveviTi ricxvis Tanrigi aRemateba 
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CvenTvis saWiro ricxvTa Tanrigs, maSin `zedmeti~ cifrebi 

SegviZlia ugulebelvyoT. vTqvaT, cxrilidan `brmad~ avarCi-

eT aseTi SemTxveviTi ricxvi: 499988. saxelmZRvaneloSi pa-

ragrafTa raodenoba asamdec ar aRwevs. amitom paragrafis 

normis niSnis misaRebad 6-Tanrigiani ricxvi ar gvWirdeba _ 

magaliTad, bolo oTx Tanrigs ugulebelyofT da miviRebT 

paragrafis nomers 49-s (SegviZlia cifrebis sxva nebismieri 

kombinaciac avirCioT. radgan SemTxveviT ricxvSi cifrebis 

ganlagebac SemTxveviTia). Tu darCenili ricxvi ar iZleva 

realuri paragrafis nomers (aRemateba paragrafTa saerTo 

raodenobas), mas gamovtovebT da avirCevT momdevnos. ase gag-

rZeldeba, sanam saWiro ricxvs ar miviRebT. 

rogor ganvsazRvroT SerCevis moculoba? Cvens Sem-

TxvevaSi es niSnavs gavarkvioT ramdenime paragrafi (Tematu-

rad erTgvarovani tipuri jgufi), ramdeni winadadeba avirCi-

oT, raTa SerCevis Tvisebebi rac SeiZleba srulad asaxavdes 

generaluri erTobliobis Tvisebebs. kiTxvaze calsaxad pasu-

xi ar arsebobs _ igi damokidebulia gamokvlevis mizanze. 

zogadi mosazreba aseTia: Tu gvsurs davadginoT Sesaswavli 

Tvisebis maxasiaTebeli SemTxveviTi sididis ganawilebis ka-

noni, SerCevis moculoba SeZlebisdagvarad didi unda iyos; 

Tu gvinda SevafasoT ganawilebis kanonis parametrebi _ sa-

Sualo (maTematikuri lodini) da dispersia (saSualo kvad-

ratuli gadaxra), maSin SedarebiT mcire moculobis SerCe-

vac sakmarisia. sakiTxi mniSvnelovania, amitom ufro dawvri-

lebiT ganvixiloT SerCevis moculobis Sefasebis xerxebi. 

SerCevis moculobis Sefaseba emyareba ganawilebis ka-

nonis Tvisebebs. Cveni sakvlevi sagani _ winadadebis sigrZe 

_ lingvistur diskretul sidideTa rigs ganekuTvneba. ro-

goria lingvistur sidideTa ganawilebis kanoni? specialur 

literaturaSi [4] dadgenilia, rom xSirad SesaZlebelia da-

moukidebel gamocdaTa bernulis sqemis realizeba da dis-

kretuli sidideebisaTvis marTebulia binomuri ganawileba, 

romelic cdaTa didi ricxvisas asimptoturad gadadis nor-

malur ganawilebaSi (gausis kanonSi). aseTi mdgomareoba 
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gvaqvs, rodesac lingvisturi sididis (Cvens SemTxvevaSi wi-

nadadebis sigrZis) formireba xdeba Tavisufali SemTxveviTi 

faqtorebis gavleniT. magram lingvistikaSi SemTxveviT mize-

zebs zed edeba determinirebuli mizezebi, romlebsac ganapi-

robebs enis normebi da wesebi, es ki iwvevs gadaxras norma-

luri ganawilebis kanonidan (magaliTad, aseT mdgomareobas 

aRwers e. w. fuqsi-gaCeCilaZes ganawileba [4; gv. 139], rome-

lic puasonis cnobili ganawilebis ganzogadebas warmoad-

gens). magram, rogorc wesi, Cveni sakvlevi sferosTvis ga-

daxra normaluri ganawilebis kanonidan didi ar aris da 

amitom SerCevis moculobis Sefaseba savsebiT koreqtulad 

SeiZleba, gamomdinare ganawilebis kanonis asimptoturad 

normalurobidan. 

maTematikuri statistikis wignebSi SerCevis N mocu-
lobis SefasebisaTvis mocemulia formula _ ix., magaliTad 

[4; gv. 298]: 

 

22

22

2

22

x

StSt
N

δε
==  (1) 

 

(1) formulaSi 
2S  aris empiriuli dispersia (gabneva 

SemTxveviTi sididisaTvis,) ε  _ gazomvis absoluturi cdo-

mileba, x
εδ =  _ fardobiTi cdomileba, x  _ Sesaswavli 

SemTxveviTi sididis saSualo, t _ parametri, romelic Seesa-

bameba F(t) albaTobis funqciis areul mniSvnelobas, F(t) _ ki, 
sandoobis gansazRvras. pedagogikuri da lingvisturi gamok-

vlevebisaTvis, rogorc wesi, sakmarisia oridan erT-erTis 

arCeva: 1. Tu F(t)=0,95, maSin, t=1,96;  2. Tu F(t)=0,99, maSin 
t=2,58 (am mniSvnelobebs saTanado cxrilebidan vpoulobT, 

romelic moyvanilia maTematikuri statistikis nebismier sa-

xelmZRvaneloSi). pirvel SemTxvevaSi arCeulia sandoobis 

95%-iani done, meore SemTxvevaSi _ 99%-iani. S saSualo 

kvadratuli gadaxrisa da x  saSualos SefasebisaTvis saWi-

roa winaswari sakontrolo gazomvebis Catareba. 
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(10 formulidan Cans, rom SerCevis N  moculoba 

(statistikur erTeulTa raodenoba) Zlieradaa damokidebu-

li gazomvis cdomilebaze. Tu F(t)-s, e. i. sandoobas, gav-
zrdiT, gaizrdeba t  parametric da mocemuli sizustisaTvis 

(e. i. fiqsirebuli ε -Tvis) gaizrdeba N  moculobac da pi-

riqiT. Cveni sakontrolo gazomvebidan aviRoT Semdegi mniS-

vnelobebi S=3,6,  x =9, %505,0 ==δ  da t=1,96. mivirebT 

.300≈Ν  es niSnavs, rom aseTi moculobis winadadebaTa ra-

odenobis SerCeva mogvcems 95%-ian sarwmuno, sando Sedegebs 

winadadebis saSualo sigrZisa da dispersiis Sesaxeb (gazom-

vis mocemuli sizustisaTvis.) SerCevis es moculoba VII-

VIII klasebis calkeuli saxelmZRvanelos paragrafTa saSua-

lod 15-20%-s Seadgens. gazomvis sizustis k-jer gazrdisas 

(ε -is k-jer Semcirebisas), SerCevis N _ moculoba 
2Κ -jer 

izrdeba. amitom, rodesac gvainteresebs ganawilebis kanonis 

Semowmeba an dadgena _ es ki gazomvis met sizustes moiT-

xovs, SerCevis moculoba ufro didi (2-3-jer) unda aviRoT. 

arsebobs SerCevis moculobis gansazRvris ufro kon-

kretuli da martivi rekomendaciebi, romlebic gamoTvlas 

ar moiTxovs [ix. 5; gv. 211]. Tu ganawileba zomierad (sus-

tad) asimetriulia, normalur kanonTan miaxloeba saSualos 

mimarT N>30  moculobisaTvis praqtikulad sakmarisad SeiZ-

leba CaiTvalos, xolo Tu dispersiac gvainteresebs (Cvens 

SemTxvevaSi, es asea), maSin SerCevis moculoba aranakleb 

100 erTeuls unda Seadgendes: N>100. aRniSnulis gaTvalis-

winebiT SeiZleba generaluri  erTobliobidan SerCevis Sed-

genis tipur SerCevaze martivi xerxi _ seriul-meqanikuri 

SerCeva gamoviyenoT (Tumca am ukanasknelis efeqturoba uf-

ro naklebia). radgan winadadebaTa ricxvi 100-ze naklebi ar 

unda iyos, avirCioT mcire-vTqvaT xuT gverdiani _ moculo-

bis mqone seriebi. seriebi teqstidan ki meqanikuri wesiT 

avarCioT, vTqvaT, yoveli me-10 (an sxva) gverdidan. 
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2. gardamavali asakis moswavleTa fizikuri 

azrovnebis statistikuri suraTi 

 

Cven davinteresdiT gamogvekvlia, Tu rogoria VII-

VIII klasis moswavleTa fizikuri azrovneba winadadebaTa 

sarTulis mixedviT. 

Cvenma Ziebam gviCvena, rom optimaluria mokled Cav-

TvaloT ara umetes 8 sityviani winadadeba (ZiriTadi mainc 

5-6 sityviani winadadebebia). mokled winadadebebis ZiriTadi 

saxeebia: martivi gauvrcobeli, martivi gavrcobili, Ser-

wymuli da rTuli Tanwyobili winadadebebi. Cvenma praqtikam 

gviCvena, rom grZeli winadadebebi (sityvaTa ricxvi 8-s aRe-

mateba) pirobiTad SeiZleba davyoT `adviladkiTxvad~ da 

`ZneladkiTxvad~ winadadebebad. pirvels ganvakuTvnoT Semde-

gi saxis winadadebebi: martivi gauvrcobeli, Serwymuli, 

rTuli Tanwyobili (da, an, anu, ese igi, Tu _ kavSirebiT), 

rTuli qvewyobili (rom, imitom rom, ase rom _ kavSirebiT). 

magaliTad, `adviladkiTxvadi~ winadadebis nimuSia: `gaTbobi-

sas sxeulze gadacemuli siTbos raodenoba imazecaa damoki-

debuli, Tu ra nivTierebisagan Sedgeba sxeuli~. `ZneladkiT-

xvads~ ganvakuTvnoT Semdegi saxis winadadebebi: martivi gav-

rcobili, rTuli Tanwyobili, rTuli qvewyobili. `Znelda-

kiTxvad~ winadadebaTa magaliTebia: `sxeulis gasaTbobad sa-

Wiro an mis gacivebisas gamoyofili siTbos raodenobis ga-

mosaTvlelad nivTierebis kuTri siTbotevadoba unda gavam-

ravloT sxeulis masaze da misi udidesi temperaturisa da 

umciresi temperaturis sxvaobaze~; an `Tu sxeulTa zedapi-

rebi kargadaa gaprialebuli, maSin Sexebisas maTi molekule-

bis nawili imdenad axlos ganlagdeba erTimeoresTan, rom 

sagrZnoblad iCens Tavs miziduloba mimxebi sxeulebis mo-

lekulaTa Soris~. 

winadadebebi aviReT VII-VIII klasis saxelmZRvaneloe-

bidan. 

ganvixiloT pedagogikuri eqsperimentis Sedegebi. eq-

sperimenti Catarda sxvadasxva skolis VII-VIII klasebSi. 
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moswavleebs vaZlevdiT sakontrolo samuSaoebs, romlebic 

Seicavda sami tipis kiTxvas. es kiTxvebi SeZlebisdagvarad 

erTnairi sirTulis SevadgineT da isini moiTxovdnen gav-

rcobil pasuxebs (rac aZnelebda mokle winadadebis gamoyene-

bas). I. tipis kiTxva SesaZleblobas AaZlevs moswavles pasu-

xi gasces wignis mza winadadebis mixedviT, xolo II tipis 

kiTxva _ amokrifos Sinaarsidan ZiriTadad mza winadadebebi 

(erTmaneTTan dakavSirebiT). III tipis kiTxva moiTxovs damo-

ukidebeli pasuxis gacemas, e. i. scildeba paragrafis uSua-

lo Sinaarss, magram misgan gamomdinareobs. cxadia, pirveli 

ori tipis kiTxvazec SeuZlia moswavles damoukidebeli pa-

suxis gacema, rogorc amboben, Tavisi sityvebiT. 

nimuSis saxiT moviyvanT magaliTs. paragrafi `xaxunis 

Zala~ VII klasis saxelmZRvanelodan. 

I tipis kiTxva _ ras ewodeba xaxunis Zala? 

II tipis kiTxva _ rogor amcirebs sapoxis fena xaxu-

nis Zalas? 

III tipis kiTxva _ iatakze merxis gasrialebisaTvis 

saWiroa mniSvnelovani sididis Zala. axseniT. 

I tipis kiTxvaze pasuxi mza saxiT aris mocemuli sa-

xelmZRvanelos teqstSi da is Semdegia: `Zalas, romelic 

warmoiqmneba erTi sxeulis zedapirze meoris moZraobisas da 

mimarTulia moZraobis mimarTulebis sapirispirod, xaxunis 

Zala ewodeba~. 

II tipis kiTxvaze pasuxi teqstis Sinaarsidan aris 

amosakrefi. `sapoxis fena acalkevebs zedapirs. axla sriale-

ben sapoxis fenebi. maTi xaxuni ufro sustia, vidre zedapi-

rebis~. 

ai III tipis kiTxvaze ki saWiroa damoukidebeli pasu-

xis gacema. magaliTad, moswavleebi pasuxoben Semdegnairad: 

`imitom rom, xaxunis Zalaa~. 

sakontrolo samuSaoTa Sedegebma gviCvena, rom (ix. 

danarTi) I tipis kiTxvebze swor pasuxebSi gvxvdeba sakmari-

sad grZeli (16 sityviani da meti) da rTuli winadadebebi, 

radgan aq gamoyenebulia mzamzareuli winadadebebi wignidan. 
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es ki niSnavs, rom am pasuxebSi mexsiereba dominirebs azrov-

nebaze, moswavleebi `sxvisi~ winadadebebiT metyveleben, II 

tipis kiTxvebze swor pasuxebSi aseTi winadadebebis raode-

noba sagrZnoblad mcirdeba (aq sityvaTa maqsimaluri raode-

noba winadadebaSi 12-s warmoadgens). magram mainc gvxvdeba 

da metwilad imeorebs wignis mza winadadebebs. I da II tipis 

kiTxvebze swori damoukidebeli pasuxebis raodenoba umniS-

vneloa da isini ar cvlian saerTo suraTs. III tipis kiT-

xvebze ki swor damoukidebel pasuxebSi iSviaTad gvxvdeba 

grZeli winadadebebi. maqsimumi modis 4-5 sityvian winadade-

bebze, 10 sityvaze meti sityviani winadadebebi ki saerTod 

ar gvxvdeba. 

pedagogikuri eqsperimentebis Sedegebis analizma gviC-

vena, rom pasuxebis mokle winadadebebSi saxeebis mixedviT 

ZiriTadad martivi winadadebebi (61%) gvxvdeba. moulodneli 

aRmoCnda, rom mcirea Serwymuli winadadebaTa wili (3%0. 

gvxvdeba rogorc rTuli Tanwyobili (18%), aseve rTuli 

qvewyobili (18%) winadadebebic. rac Seexeba grZel winada-

debebs swor damoukidebel pasuxebSi, rogorc aRvniSneT, 

isini iSviaTia, magram SesaZleblobas iZleva garkveuli das-

kvnebis gakeTebisaTvis. yvela maTgani ar aris moswavleTa 

metyvelebisaTvis Zneli, saxeldobr, grZeli rTuli Tanwyo-

bili winadadebebi da e. i. makavSirebeli sityvebi ubralo 

jamia mokle martivi winadadebebisa da `adviladkiTxvadia~. 

magaliTad., `WurWelSi moTavsebuli airis wona mcirea da 

misi woniT ganpirobebuli wneva xSirad SeiZleba arc ki ga-

viTvaliswinoT~. aseTivea zogierTi tipis rTuli qvewyobili 

winadadebac (magaliTad, imitom, rom _ iT daqvemdebarebu-

li). saxeldobr, `muSaoba ar sruldeba imitom, rom sxeuli 

ar gadaadgildeba.~ 

sxva saxis grZeli winadadebebi `ZneladkiTxvadia~, 

maT Soris _ martivi gavrcobili mravali aramTavari wev-

riT. magaliTad, `erTi wrfis gaswvriv urTierTsawinaaRmde-

god mimarTuli ori Zalis tolqmedi mimarTulia meti mode-

lis mqone Zalis mxares~. aseTi winadadebis gamoyeneba mos-
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wavleebs sakmaod uWirT. es winadadeba `adviladkiTxvadi~, 

rom gaxdes umjobesia misi gamarTva Semdegnairad: `erTi 

wrfis gaswvriv urTierTsawinaaRmdegod mimarTulia ori Za-

la. maTi tolqmedi mimarTuli iqneba meti modulis mqone 

Zalis mxares~. 

amgvarad, Cveni monacemebi gvaZlevs, rom VII-VIII kla-

sebis moswavleebs damoukidebeli fizikuri azrovneba SeuZ-

liaT, rogorc wesi, araumetes 9-10 sityviani winadadebebiT 

(sxvadasxva saxis). ZiriTadad ki isini metyveleben 5-6 sit-

yviani winadadebebiT. 

sainteresoa, rom araswori pasuxebis statistika igi-

ve suraTs iZleva: sityvebis raodenoba winadadebaSi 8-9-s ar 

aRemateba, e. i. moswavleebi saerTod ver iyeneben mravalsit-

yvian winadadebebs. 

winadadebis x saSualo sigrZe da S empiriuli saSua-

lo kvadratuli gabneva gamovTvaloT cxrili I-is mixedviT. 

 

,0,5=Σ=
N

nx
X ii

  

.0,298,194,3
)( 2

2 ==⇒=−Σ= S
N

nxx
S ii

 

 

es niSnavs, rom 68%-iani albaTobiT moswavleTa da-

moukidebel pasuxebSi winadadebaTa sigrZe moqceulia inter-

valSi ),73( ÷=± SX  xolo `sami sigmas~ wesis Tanaxmad, 

moswavleTa pasuxebSi 0,997 albaTobiT ar gvxvdeba 

113 =+ SX  sityvianebze grZeli winadadeba. 

gavarkvioT, Tu eTanxmeba moswavleTa damoukidebel 

pasuxebSi winadadebaTa sigrZis mixedviT ganawilebis empiri-

uli kanoni normalurs (ix. grafiki 3). radgan pedagogikur 

gazomvebSi realuri sizuste aranaklebia daaxloebiT 5%-isa 

(aseTivea arCeuli mniSvnelobis donec), ar aris saWiro am 

miznisaTvis mkacri da Sromatevadi meTodebis gamoyeneba, sak-
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marisia sakiTxi SevamowmoT gamartivebuli meTodiT _ asi-

metriisa da eqscesis mixedviT. 

empiriuli asimetria (ix. cxrili I): 

 

042,0
80,7

154/504)(
1

3

3

3
3

3 >==
Σ

==
−

S

nXX
N

S

m
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radgan asimetria dadebiTia, ganawilebis maqsimumidan 

marjvena mxare ufro grZelia _ susti marjvenamxrivi asi-

metria (aseTia, rogorc wesi, lingvisturi sidideebis gana-

wilebis kanoni). 

eqscesi (ix. cxrili 1). 
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52,15

5658154
3

)(
1

3
4

4

4
4

1

−=−=−=−
−Σ

=−=
S

XX
N

S

m
e

n

i

 

 

(e<0 niSnavs, rom ganawileba odnav ufro blagvia 

normalurTan SedarebiT). 

asimetriisa da eqscesis saSualo kvadratuli gabneva 

Semdegi formuliT ganisazRvreba: 

 

NNN

N
r

6
)3)(1(

)1(6
3

≈
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−=σ , rodesac 

N>>1=
3r

σ =0,19  
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r
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−−=σ , rodesac 

38,01 =⇒>> eN σ  
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gamovTvaloT Semdegi Sefardebebi: ;32,2
19,0
42,0

3

3 <==
r

r

σ
 

37,1
38,0
63,0 ≤==

e

e

σ
 

 

radgan SefardebaTa mniSvnelobebi naklebia 3-ze (ase-

Tia wesi), SegviZlia vivaraudoT, rom moswavleTa damouki-

debel pasuxebSi winadadebaTa ganawileba sigrZis mixedviT 

normalur kanons eTanxmeba. specialuri literaturis Tanax-

mad [ix. 4. gv. 258]. es niSnavs, rom damoukidebel pasuxebSi 

(e. i. rodesac moswavle dazepirebul winadadebebs ver iye-

nebs) winadadebaTa formireba xdeba Tavisufali, SemTxveviTi 

faqtorebis gavleniT (da ara _ determinirebuli faqtore-

biT, romelsac enis normebi da wesebi ganapirobebs) _ aqedan 

ki is daskvna gamomdinareobs, rom winadadebis saSualo sig-

rZe (romelic modas _ sixSiris maqsimumis Sesatyvis mniS-

vnelobas _ emTxveva) ganisazRvreba moswavlis Sinagani ope-

ratiuli mexsierebiT. magram es SesaZlebloba informaciis 

damaxsovrebisa, asakobriv TaviseburebaTa gamo, naklebia, vid-

re mozrdili adamianisa. amitom gardamavali asakis moswavle 

mokle winadadebebiT (araumetes 11 sityvisa, ZiriTadad saSu-

alod 5-sityviani) azrovnebs. 

ramdenad aisaxeba am suraTSi fizikis specifika? ami-

saTvis saWiroa Cveni monacemebi SevadaroT amave asakis mos-

wavleTa mxatvrul-beletristikul da sayofacxovrebo enaze 

metyvelebis Sedegebs. samwuxarod, Cven ver movipovebT Se-

satyvisi masalebi qarTuli enisaTvis. amitom Sesadareblad 

aviReT germaneli lingvistebis gamokvlevis Sedegi [6]; 7 

wlis asakSi bavSvebi ZiriTadad mokle, araumetes 8 sityvian 

winadadebebs iyeneben da igeben. e. i. ganawilebis statisti-

kuri suraTi winadadebis sigrZis mixedviT iseTivea rogorc 

grafikze. es niSnavs, rom fizikuri azrovnebis specifika, ab-

straqtuloba 4 wlian wanacvlebas _ dagvianebas _ iwvevs 

asakobriv ganviTarebaSi. 
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3. fizikis saxelmZRvaneloTa teqstis statis-

tikuri analizi 

 

iTvaliswineben Tu ara fizikis saxelmZRvaneloebi 

fizikuri enisa da azrovnebis am asakobriv specifikas? 

Cven gavaanalizeT memkvidreobiT miRebuli rusulidan 

Targmnili fizikis saxelmZRvaneloebi, agreTve bolo dros 

gamoCenili ramdenime qarTuli saxelmZRvanelo. yoveli kla-

sis saxelmZRvanelodan paragrafebs viRebdiT SemTxveviTi 

SerCevis xerxiT da amonakrebis moculoba aRemateboda wig-

nis moculobis mesameds. aseTi midgoma statistikur suraTs 

iZleva mTeli wignisaTvis. TiToeul paragrafSi viTvlidiT 

grZeli da mokle winadadebebis raodenobas winadadebaTa sa-

xeebis mixedviT. mdgomareoba orive klasis (VII, VIII) sa-

xelmZRvaneloebisaTvis daaxloebiT erTnairi gamovida im 

TvalsazrisiT, rom grZel winadadebaTa wili uzomod didia 

_ aRemateba 50%-s. Tu gaviTvaliswinebT, rom gardamaval 

asakSi yvela grZeli winadadeba `ZneladkiTxvadi~ ar aris _ 

ZiriTadad rTuli qvewyobili da grZeli `CaxlarTuli~ mar-

tivi gavrcobili winadadebis garda _ mainc Zalze arasaxar-

bielo suraTi gvrCeba (ix. danarTi, nax. 2.). 

naxazidan Cans, rom winadadebaSi sityvaTa maqsimalu-

ri raodenoba 32-34-mdea (?!), xolo sixSiris maqsimumi 8-9 

sityvian winadadebebze. 

VII-VIII klasis saxelmZRvaneloTa analizi gviCvenebs, 

rom mokle winadadebebSi Sedis ZiriTadad martivi winadade-

bebi (58%), mniSvnelovania rTuli Tanwyobili winadadebebis 

wilic (13%), Zalze iSviaTia Serwymul winadadebaTa wili 

(3%), sagrZnobia mokle rTuli qvewyobili winadadebebis wi-

li (27%). amrigad, VII-VIII klasis Targmnili saxelmZRvane-

loebi ar iTvaliswineben fizikuri enisa da azrovnebis asa-

kobriv specifikas. xom ar aris es ganpirobebuli TargmaniT, 

romelic amasTanave damZimebulia barbarizmebiT da kalkebiT? 

samwuxarod, qarTul wignebSi mdgomareoba ukeTesi ar aris 

am TvalsazrisiT (nax. 2). 
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VII-VIII klasis saxelmZRvaneloTa sul cota 30% 

(realurad meti) dawerilia fizikuri enisa da azrovnebis 

ganviTarebisaTvis xelSemSleli eniT _ aseT gakveTils mos-

wavleTa umravlesoba ubralod ver moyveba. es niSnavs, rom 

maT ar uyalibdebaT fizikuri azrovneba da ena safuZvelSi-

ve, Semdgom ki amis gakeTeba SeuZlebelia. Sedegi ki is aris, 

rom, rogorc amas moswavleTa mravalricxovani gamokiTxva 

gviCvenebs, didi nawilisaTvis fizika gaugebari da uintere-

so sagania. 

sainteresoa, rogor icvleba mdgomareoba fizikis 

swavlebis II safexurze (ufrosi asakobrivi jgufi, 15-17 

wlebi)? es Cveni kvlevis sagani ar aris, amitom mokled aR-

vniSnoT, am asakis moswavleTa azrovneba da metyveleba mniS-

vnelovnad ufro ganviTarebulia, vidre gardamavlisa. magram 

saxelmZRvaneloTa analizi migviTiTebs imaze, rom am Sem-

TxvevaSic ar aris fizikuri enis specifika gaTvaliswinebu-

li. 

ra Tqma unda, ar aris aucilebeli mTeli saxelmZRva-

nelo mokle winadadebebiT daiweros, magram zomieri Tana-

fardoba ki unda davicvaT. grZeli da rTuli winadadebebic 

unda gamoviyenoT, rom xeli SevuwyoT moswavleTa azrovne-

bis ganviTarebas. magram maTi raodenoba ar unda iyos didi. 

Cveni dakvirvebiT, grZel winadadebaTa wili saswavlo teq-

stSi ar unda aRematebodes daaxloebiT 10%-s, amasTanave 

aseT winadadebaTa absoluturi umravlesoba unda iyos `ad-

viladkiTxvadi~ (ix. zemoT). sasurvelia `ZneladkiTxvadi~ 

grZeli winadadebebi ar gamoviyenoT, magram rodesac ar xer-

xdeba amis dacva (magaliTad, zogierTi fizikuri wesis Camo-

yalibebisas), maTi wili 2-3%-s ar unda aRematebodes. 

xazgasmiT gvinda aRvniSnoT, rom Cveni rekomendaciebi 

exeba winadadebaSi sityvaTa ganawilebis statistikur kanon-

zomierebas, romelic asakobrivi TaviseburebebiTaa ganpirobe-

buli. ganxorcieleba ki rCeba individis (avtoris) Semoqme-

debiT aqtad, romelSic misi niWi da SesaZlebloba aisaxeba. 

saukeTeso nimuSad gamodgeba qarTuli zRaprebi, romlebic 
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mokle da naTeli winadadebebis safuZvelze mravalferovan 

mxatvrul samyaros qmnis. 

rogorc Cans, Cven yvela SeveCvieT standartul fizi-

kur metyvelebas, romelic mozardisaTvis mZime da gaugeba-

ria da aucilebelia misi arsebiTi gadaxaliseba fizikis axa-

li, Tanamedrove qarTuli saskolo saxelmZRvaneloebis Se-

saqmnelad. 

nax. 2-ze gamosaxulia VII-VIII klasebis 5 saxel-

mZRvanelos poligonebi, rogorc Targmnilisa, aseve qarTul 

enaze dawerilebis. Cans, rom praqtikulad es poligonebi 

erTmaneTs emTxveva _ gansxvaveba principuli ar aris. es 

Tanxvedra imaze metyvelebs, rom ganawilebis kanoni gamoxa-

tavs zrdasruli adamianis, specialistis azrovnebis xasiaTs 

_ is yvela specialistisaTvis saSualod erTnairia. winada-

debaTa saSualo sigrZe 8-9-s Seadgens (ix. cxrili II). 
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;110,0
6 =≈
Nrσ   220,02 =≅ re σσ  

 

gamovTvaloT Semdegi Sefardebebi: 

 

336,711,0/84,0 >==er σ   gadaxra normaluri kano-

nidan didi ar aris; 

 

388,322,085,0 >==ee σ   gadaxra normaluri kano-

nidan mcirea. 

sainteresoa, rom es monacemebi kargad eTanxmeba in-

formaciis damaxsovrebis zogad formulas 7+2. es niSnavs, 

rom winadadebis saSualo sigrZes gansazRvravs Sinagani ope-

raciuli mexsiereba. 8-9 sityviani winadadebebi grZel, `Zne-

ladkiTxvad~ winadadebebs ar ganekuTvneba da, erTi SexedviT, 

TiTqos yvelaferi rigzea, magram dispersia (gabneva) empiru-

li poligonisa yvela SemxvevisTvis didia. Cven gabneva, ra-

sakvirvelia, grZeli winadadebebisaken gvainteresebs. Cans, 

rom sakmarisad didia wili grZeli winadadebebisa _ poli-

gonebis marjvenamxrivi (maqsimumidan marjvniv) asimetria axa-

siaTebs. sakmaod xSirad gvxvdeba 20 sityvianze grZeli wina-

dadebebi. Sesadareblad calke grafikze (ix. 3) erTadaa ga-

mosaxuli wignisa da moswavleTa damoukidebel pasuxebSi 

winadadebaTa ganawilebis poligonebi. 

riT aris cudi grZeli winadadeba (winadadebis saxi-

sagan damoukideblad)? 

germaneli lingvistebis gamokvleviT normalur, 

zrdasrul adamianTa mxolod naxevars SeuZlia gaigos fraza, 

romelic Sedgeba 13-ze meti sityvisagan, absoluturad norma-

luri, zrdadasrulebuli adamianebis mesamed nawils, rodesac 

is usmens winadadebis me-14 da momdevno sityvebs, saerTod 

aviwydeba misi dasawyisi. mkvlevarTa daskvna aseTia: Tu ginda, 

rom Sen gagigon _ ar unda warmoTqva grZeli frazebi! 
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amasave esadageba Semdegic: i. perelmanis `saxaliso 

fizikaSi,~ romlis teqsti naklebad `mZime~ unda iyos vidre 

fizikis saxelmZRvanelosi, saSualod 15 da met sityviani 

winadadebebic aris. m. krsmanoviCi am wignis analizis Sede-

gad mivida im daskvnamde, rom es teqsti saSualoze dabali 

donis kiTxvadobisaa [1]. aseTi teqstebi Seswavlisas iTxoven 

did Zalisxmevas. 

amgvarad, grZeli winadadebebiT naweri teqstis, miTume-

tes fizikuris, gasagebad moswavlem igi ramdenjerme unda wai-

kiTxos, raTa winadadebis boloSi Cavides. es ki Zalze arTu-

lebs wakiTxulis gagebas. aseTi Znelad gasagebi winadadebebiT 

aris dawerili saswavlo teqstis saSualod 30% mainc. garda 

amisa, rogorc Cvenma dakvirvebam aCvena, damoukidebel pasuxebSi 

gardamavali asakis moswavleebi aseT grZel winadadebebs ver 

iyeneben. amrigad, moswavle aseT gakveTils praqtikulad ver 

moyveba, igi ver eufleba fizikur enaze metyvelebas. esec aris 

mizezi, rom skolaSi fizikis swavlebis praqtikidan (da ara 

mxolod fizikisa) amovarda gakveTilis moyola. 

mniSvnelovania Semdegic. poligonebis ganawilebis ka-

nonis Sedareba, normalur kanonTan empiruli asimetriisa da 

eqscesis mixedviT (ix. cxrili II) gvaZlevs, rom amjerad 

gvaqvs mcire gadaxra normaluri ganawilebidan. rogorc ze-

moT aRvniSneT, Tanaxmad specialuri literaturisa [4; gv. 

258], es niSnavs, rom specialistis azrovnebis procesSi wina-

dadebis formireba xdeba rogorc Tavisufali, SemTxveviTi 

faqtorebis gavleniT (ZiriTadad), aseve determinirebuli 

faqtorebis gavleniT. am ukanasknels ganapirobebs enis norme-

bi da wesebi, agreTve, unda vivaraudoT, disciplinis specifi-

ka, msgavsi determinirebuli faqtorebis gavlena ar gvxvdeba 

gardamavali asakis moswavleTa azrovnebisas. es ki kidev uf-

ro `amZimebs~ saxelmZRvanelos saswavlo teqstis gagebasa da 

SeTvisebas, mis enaze metyvelebis dauflebas. rasakvirvelia, 

naTqvami pirdapir miuTiTebs imaze, rom saswavlo teqstis 

sirTules mxolod winadadebis sigrZe ar gansazRvravs da sa-

Wiroa sirTulis parametrebis gamovlena-Seswavla [8]. 
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danarTi 

 

sixSireTa mixedviT winadadebaTa ganawilebis histogramebi 

 

 

 

 

 

I tipis kiTxvebisaTvis 

II tipis kiTxvebisaTvis
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histogramebi agebulia sxvadasxva eqsperimentuli skolis 

VII klasis 174 moswavlis gamokiTxvis safuZvelze (msgavsi 

suraTi mogvca VIII klaselTa gamokvlevam). 

 

III tipis kiTxvebisaTvis 

horizontalur RerZze ga-

dazomilia sityvaTa raodenoba 

winadadebaSi, vertikalur Rer-

Zze _ winadadebaTa gamoyenebis 

fardobiTi sixSire. 
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sixSireTa mixedviT winadadebaTa ganawilebis poligonebi 

 

 

 

horizontalur RerZze gazomilia sityvaTa raodenoba 

winadadebaSi, vertikalur RerZze _ winadadebaTa gamoyenebis 

fardobiTi sixSire. 

1. a. peraSkini, a. rodina. fizika VII klasi 

2. a. peraSkini, a. rodina. fizika VIII klasi 

3. damoukidebeli pasuxebi 

4. e. surgulaZe, m. kasraZe, fizika VII klasi 

5. k. xviTaria, d. WeiSvili. fizika VIII klasi 

6. jiblaZe. fizika VII klasi 
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sixSireTa mixedviT winadadebaTa ganawilebis poligonebi 

 

 

 

horizontalur RerZze gadazomilia sityvaTa raode-

noba winadadebaSi. vertikalur RerZze, winadadebaTa gamoye-

nebis fardobiTi sixSire. 

 

1. 1. a. peraSkini, a. rodina. fizika VII klasi 

2. damoukidebeli pasuxebi; 
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