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me-10 klasis maTematikis saxelmZRvanelos koncefcia

moswavlis saxelmZRvanelo agebulia saSualo safexuris maTematikis axali 
standartis moTxovnaTa sruli SesabamisobiT. igi eyrdnoba saqarTvelos ga-
naTlebisa da mecnierebis saministros mier SemuSavebul dokuments (`saSualo 
safexuris politikuri xedvis dokumenti~, damtkicebulia ministris mier 2021 
wels 17 dekemberis brZanebiT). viTvaliswinebT, rom standartiT SemoTavazebu-
li koncefciis mTavari elementi diferencirebuli swavlebaa; man unda gadaWras 
yvela is problema, romelic saSualo safexuris misiisa da miznebis aRsrulebas-
Tan aris dakavSirebuli. anu, is moswavles unda daexmaros:

● gaakeTos informirebuli arCevani
● moemzados umaRlesi ganaTlebisTvis, an SromiT^ bazarze gasasvlelad
● ganiviTaros XXI saukunisTvis saWiro `kompetenciebi~ 
`saSualo safexuris politikuri xedvis dokumenti~, SemuSavebulia saqarTve-

los ganaTlebisa da mecnierebis saministros mier programis `Promoting quality edu-
cation for all children. Although improving the National Curriculum for grades 11-12~ farglebSi 
gaeros bavSvTa fondisa da estoneTis ganaTlebisa da axalgazrdobis sabWosTan 
TanamSromlobiT.

Cveni SemoqmedebiTi Tavisufleba morgebulia axali standartis moTxovnebze, 
romlebic maTematikis swavla-swavlebis miznebTan, meTodikur orientirebTan da 
SefasebebTan aris dakavSirebuli. mniSvnelovania me-10 klasis I semestrSi Semo-
Tavazebuli samizne cnebebis Sesabamisi Sinaaarsis SerCeva da saSualo safexuris 
misiisa da miznebis xelSewyoba. am semestrSiU rekomendebuli masaliT grZelvadia-
ni miznebicaa gansazRvruli.

axali erovnuli saswavlo gegmis mTavari samizne saswavlo gegmis Sinaarso-
brivi mxare gaxda. 

SemoTavazebuli koncefciis mTavari elementi _ diferencirebuli swavle-
ba _ Cveni saxelmZRvanelos Sinaarsis gansazRvris mTavar elementad iqca; war-
modgenilia savarjiSoTa mravalferovani sistema; yvela moswavles sakuTari 
SesaZleblobebis sruli gamovlenis saSualeba eZleva; saxelmZRvanelo gankuT-
vnilia akademiuri mzaobis yvela donisTvis; bevria martivi magaliTebi, magali-
Tad, moqmedebebi mTel da wilad ricxvebze, amocanebi proporciul sidideebze, 
procentebze; axlis Semotanis procesi Seswavlili masalis xangrZliv gameorebas 
eyrdnoba; mimdinareobs codnis gameorebis, gaRrmavebisa da gamyarebis procesi, 
romelSic yvela moswavle monawileobs. sxvadasxva sirTulis amocanebi saSuale-
bas aZlevs maswavlebels, yvela moswavle CarTos swavlis procesSi, miawodos 
maT Sesabamisi sirTulis amocanebi _ gaiTvaliswinos diferencirebuli midgo-
mis moTxovnebi.
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amasTanave, maTematikis swavlebam Tavisi wvlili unda Seitanos Semoqmedebi-
Ti unarebisa da Rirebulebebis ganviTarebasa da CamoyalibebaSi; saxelmZRvanelo 
unda exmarebodes maswavlebels samizne cnebebTan dakavSirebuli, standartiT 
gansazRvruli sakiTxebis gadacemaSi; maTi ukeT gaazrebis saqmesa da diferen-
cirebuli swavlebis moTxovnebs emsaxureba kompleqsuri davalebebis mravalfe-
rovani sistema, romelic saxelmZRvaneloSia SemoTavazebuli.

am davalebebze muSaobisas TiToeuli moswavle, Tavisi SesaZleblobebis far-
glebSi, qmnis SemoqmedebiT produqts da adasturebs sakuTar codnas sagnobriv 
sakiTxebTan mimarTebiT. maswavlebels saSualeba eZleva individualurad miudges 
moswavles. mTeli klasi SeiZleba erTsa da imave sagnobriv sakiTxze muSaobdes, 
magram asrulebdes sxvadasxva kompleqsur davalebas, moswavleebi qmnidnen sayu-
radRebo komponentebs individualuri saWiroebebis mixedviT. magaliTad, ukve 
I TavSi, roca vimeorebT martiv ricxvebs, moswavleebs vTavazobT kompleqsur 
davalebas martiv ricxvTa cxrilebis Sedgenis Sesaxeb. aq dasabuTebis Catareba 
yvela moswavles ar SeuZlia, magram mTel ricxvebTan dakavSirebuli kompleqsu-
ri davalebis Sesrulebas, romelic sasaaTo zolebs ukavSirdeba, dabali mzaobis 
moswavleebic SeZleben. aqve aRsaniSnavia, rom davaleba pasuxobs kompleqsuri 
davalebis arss _ warmoadgens Sinaarsian, cxovrebiseul situaciebTan dakav-
Sirebul davalebas, romlis Sesruleba unda moiTxovdes funqciur konteqstSi 
sxvadasxva codnaTa integrirebul gamoyenebas.

magaliTad, kompleqsuri davaleba _ `dasabuTebis xerxebi~ _ exeba maTema-
tikis sxvadasxva nawilSi, yoveldRiur cxovrebaSi dasabuTebis sxvadasxva xerxis 
gamoyenebas, moTxovnilia geometriuli da algebruli dasabuTebebis integrire-
buli Seswavla (iracionaluroba da monakveTebis araTanazomadoba). axalia lo-
gikis elementebis gadmocema.

X klasis I semetris masala, ZiriTadad, gavlili masalis gameorebasTan erTad 
Seicavs axal Temebs. moswavleebi emzadebian umaRlesi ganaTlebis misaRebad, an 
SromiT bazarze gasasvlelad arCevanis gasakeTeblad; Tumca, mniSvnelovania uni-
versalurad saWiro kompetenciebis dauflebazec muSaoba. amas emsaxureba spe-
cialuri Tavi, romelic gamonaTqvamTa logikis saxiTaa warmodgenili. Aam nawilis 
gadmocemisas, gaviTvaliswineT Cveni sazogadoebis gamocdileba zogadi unarebis 
testebTan dakavSirebiT. viziarebT am testebSi warmodgenil koncefcias, roca 
logikaSi abstraqciis Setana logikuri cvladebis Semotanis nacvlad iseTi ga-
monaTqvamebis xarjze xdeba, romelTa WeSmariteba an mcdaroba Cven daSvebazea 
damokidebuli (Sinaarsisgan abstraqciis dros, zogjer, warmoiSveba winadadebe-
bi, romlebic arsebuli obieqtebis mogonil Tvisebebs exeba. magaliTad, `yvela 
vefxvi Wrelia~, `yvela ZaRli avia~ da a.S.)

farTod gamoiyeneba cnebebs Soris mimarTebebis TvalsaCino warmodgena da 
maTi saSualebiT silogizmebis ganxilva. sxva Temebis gavla _ albaToba, sta-
tistika, ricxvebi, simravleebi, proporcia, procenti _ codnis gameorebiT, 
gamyarebiTa da gaRrmavebiT mimdinareobs. magaliTad, ricxvebis gameorebisas 
am cnebis gafarToebis algebruli TvalsazrisiT vsargeblobT: naturaluri 
ricxvebi → mTeli ricxvebi → racionaluri ricxvebi → namdvili ricxvebi. yo-
veli simravlis ganxilvas Tan axlavs amocanebi sxvadasxva SesaZleblobis mqone 
yvela moswavlisTvis. Tumca, vizruneT zogierTi sakiTxi ufro Rrmad ganvixi-
loT, magaliTad, SevexoT ariTmetikis ZiriTad Teoremas naturalur ricxvTa 
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kanonikuri daSlis Sesaxeb. SeiZleba vTqvaT, rom gvaqvs `bevri Zveli~ sakiTxi 
da damatebiT _ `arcTu bevri axalic~. viTvaliswinebT, rom me-10 klasi saSua-
lo skolis swavlebis mesame safexuris pirveli etapia da am etapis dasawyisis 
(I semestri) Semdeg xdeba arCeviTi sagnebis arCeva da momavlis konturebis gan-
sazRvra; moswavleebma unda miiRon gamocdileba, romelic xels Seuwyobs ukeT 
gaerkvnen TavianT orientirebsa da interesebSi.

pirveli semestris Sinaarsic maTematikis erTianobis suliskveTebiTa da praq-
tikuli gamoyenebebis wamoweviT xasiaTdeba; geometriuli masala integrirebu-
lia logikis elementebSi (damtkicebuli saswavlo programis mixedviT I semestr-
Si geometria calke ar aris warmodgenili); magaliTebi geometriidan gvexmareba 
avxsnaT cnebebs Soris mimarTebebi, logikuri kavSirebi. mniSvnelovania finansu-
ri maTematikis elementebis CarTva _ warmodgenilia amocanaTa mravalferovani 
sistema martivi da rTuli procentis daricxvis wesis gamoyenebaze.

maTematikas warmovadgenT, rogorc zogadsakacobrio kulturis nawils. amas 
xels uwyobs SinaarsSi organulad CarTuli, emociurad mdidari epizodebi mecnie-
rebis istoriidan, romlebic moswavleebs im adamianTa saxelebs acnobs, romlebic 
mecnierebas qmnidnen. es ukavSirdeba maTematikis swavlebis erT-erT princips _ 
swavlisadmi interesis gaRvivebis princips. es interesi, sxva stimulebTan er-
Tad, mkveTrad zrdis mecadineobebis nayofierebas. maTematikiT dianteresebas 
aZlierebs moswavleebTan erTad maTematikis ideebisa da meTodebis silamazis 
aRmoCena; miT umetes, roca kompleqsuri davalebebis nawili moswavleebisgan 
maTematikuri cnebebis warmoSobisa da ganviTarebis istoriuli mimoxilvis mo-
Ziebasa da warmodgenas moiTxovs. moswavleebi Tavad arian maTematikur aRmoCe-
naTa moZiebisa da warmodgenis avtorebi. evklides algoriTmi, martiv ricxvTa 
Tvisebebi evklides `sawyisebSi~ (13 wignisgan Sedgenili maTematikuri Txzuleba, 
romelic Zveli welTaRricxvis me-4 saukuneSi Seiqmna) iyo gadmocemuli da maTi 
Seswavla dResac aqtualuria. algoriTmis erT-erTi mniSvnelovani saxe cikluri 
algoriTmia da igi evklides algoriTmis gamoyenebiT kargad aixsneba. 

unda aRiniSnos, rom yoveli axali sakiTxis axsna intuiciur doneze, praqti-
kasTan mimarTebiT da TvalsaCinoebis gamoyenebiT iwyeba. Tumca SemdegSi vcdi-
lobT, simkacris garkveuli donis SenarCunebiT, isini formaluri dasabuTebebi-
Tac gavamagroT. TvalsaCinoeba, xSirad, met informacias Seicavs, vidre sityve-
bi, TvalsaCino warmodgenebiT miRebuli informacia saSualebas gvaZlevs ufro 
srulad aRviqvaT sakiTxi, vifiqroT, gamovTqvaT varaudi, daskvnebi gavakeToT. 
yvela msjeloba, dasabuTeba, TvalsaCinoeba samizne cnebebis ukeT gaazrebisken 
aris mimarTuli. am procesis warmarTvis saqmeSi sakvanZo SekiTxvebis sistema 
gvexmareba. 

moswavleTa maTematikuri ganswavlulobis Sefasebisas, Camoyalibebuli 
moTxovnebis (ix. mag., [43]) Sesabamisad vcdilobT saxelmZRvanelos saSualebiT im 
unarebis ganviTarebas, romlebic maTematikuri codnis mravalferovan cxovre-
biseul situaciebSi gamoyenebebTanaa dakavSirebuli. am moTxovnebis Sesabami-
sad, gvxvdeba savarjiSoebi, romelTa pasuxebi e.w. `orobiTi logikis~ CarCoe-
bSi ar Tavsdeba. didi yuradReba eTmoba e.w. `struqturirebul savarjiSoebs”, 
roca amocanas mosdevs kiTxvaTa sistema, romelSic yoveli Semdegi kiTxva wina 
kiTxvebis analizs efuZneba. amocanebis nawili ar aris Cveni tradiciuli skolis-
Tvis tipuri. magaliTad, logikuri amocanebi, amocanebi silogizmebis garCevaze, 
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romlebic diagramebiT SeiZleba vawarmooT. Tumca, zogadi unarebis gamocdebze 
gamoyenebul masalas maswavleblebis nawili kargad icnobs da ar gauWirdebaT 
Sesabamisi masalis moswavleebTan erTad damuSaveba.

 zogierTi cneba, xSirad, formaluri gansazRvrebebis gareSe (miT umetes, 
aqsiomuri gansazRvrebebis gamoyenebis gareSe) aRweriT^ Semogvaqvs; cnebaTa aT-
visebis process konkretuli amocanebis amoxsniT warvmarTavT. xSiria mimarTva 
moswavleebisadmi: `gavixsenoT, rom...~ me-10 klasis I semestris daniSnulebis Se-
sabamisad, vimeorebT dawyebiT da sabazo safexurze Seswavlil sakiTxebs, magali-
Tad, ricxvebs, ricxvebze moqmedebebs, proporcias, procents. viwyebT Seswavli-
lis gaxsenebiT da odnav gadavaadgildebiT maTematikis siRrmeebisken. ricxvebis 
garda simravleebze moqmedebebic unda aRvniSnoT. aq `siRrmiseuli svla~ simra-
vlis klasifikaciis SemotanasTan aris dakavSirebuli. aq integrirebulad aris 
CarTuli geometriuli masala _ geometriul figuraTa klasifikaciis magaliTe-
bis ganxilva.

saxelmZRvanelos teqsti saSualebas aZlevs maswavlebels swavleba konstruq-
tivistuli meTodiT warmarTos; komunikacia moswavleebTan dialogis formiT 
awarmoos; winare codnis gaxsnebiTa da gameorebiT, masze dayrdnobiT, maswavle-
beli cdilobs gaigos ra axsovs, ra icis moswavlem da Semdeg am codnaze dayrd-
nobiT aagos swavlebis procesi. moswavleebi codnis konstruirebas, ZiriTadad, 
sakuTar gamocdilebaze da mignebebze dayrdnobiTY axdenen da ara maswavleblis 
mier miwodebuli mza informaciis safuZvelze. saxelmZRvanelo saSualebas iZle-
va diferencirebuli swavleba ganvaxorcieloT _ sxvadasxva sirTulis amocane-
bi, maT Soris, SedarebiT martivi da swrafad Sesasrulebeli davalebebi, testu-
ri amocanebi (e.w. daxurulboloiani amocanebi) saSualebas gvaZlevs moswavlee-
bze orientirebuli swavlebis xelSewmyobi garemo SevqmnaT. mTavari saswavlo 
saSualeba moswavlis saqmianobaa. moswavle swavlobs muSaobis procesSi, rogorc 
damoukideblad, aseve TanaklaselebTan erTad, swavleba mimdinareobs maswavle-
blis xelmZRvanelobiT.

saxelmZRvanelos teqstis ageba konstruqtivistuli meTodiT swavlebis war-
marTvisTvis maswavlebels exmareba ganmaviTarebeli Sefasebis ganxorcielebaSi. 
maswavlebeli akvirdeba moswavleTa CarTulobas Zvelis gaxsnebasa da gameoreba-
Si, `testur~ davalebaTa amoxsnebSi da iniSnavs moswavleTa miRwevebs.

aqve aRvniSnavT saxelmZRvanelos maRal mecnierul dones, gadmocemis misawv-
domobas, enis sizustesa da simartives. maTematikuri sizustis is done, romli-
Tac gamoirCeva me-10 klasis pirvel semestrSi rekomendebuli sakiTxebis gadmo-
cema, umaRlesi skolis maswavleblebsac aZlevs SesaZleblobas masze dayrdnobiT 
aagon kalkulusis, prekalkulusisa da sxva kursebi.
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maswavleblis wignis mokle mimoxilva

maswavlebelis wignis daniSnulebaa, maTematikis axali standartis Sesabami-
sad, me-10 klasis I semetrSi rekomendebuli samizne cnebebis Sesabamisi masalis 
swavlebisTvis saWiro meTodikuri rekomendaciebi miawodos maswavlebels. wigni 
daexmareba maswavleblebs saswavlo procesis dagegmvasa da warmarTvaSi. miwo-
debulia damatebiTi masala Semajamebeli davalebebis Casatareblad da maT Se-
safaseblad.

maswavleblis wignSi warmodgenilia saswavlo Temebi, romelTa farglebSi ga-
moiyofa Sesaswavli sakiTxebi. miwodebuli masala moswavles saSualebas miscems 
kargad gaiazros samizne cnebebi, romlebic rekomendebulia me-10 klasis I seme-
trSi, Sedegze orientirebuli swavla-swavlebis uzrunvelyofisTvis. imave funq-
ciis matarebelia sakvanZo SekiTxvebze pasuxebis moZieba, proeqtuli davalebe-
bis-kompleqsuri davalebebis Sesruleba; yoveli sakvanZo SekiTxva maorganize-
beli elementia, romelic, SeiZleba iTqvas, gakveTilis miznis rols asrulebs. 
yoveli Temis mixedviT gansazRvrulia mkvidri warmodgenebi, romlebic Temis 
Seswavlisas unda Camoyalibdes moswavlis xangrZliv mexsierebaSi, raTa mTeli 
saswavlo kursis Seswavlisas dasaxuli miznebis miRweva iyos SesaZlebeli.

maswavleblis wigni exmareba maswavlebels Sefasebis indikatorebis gansazR-
vraSi, aqtivobebis dagegmvasa da damatebiTi kompleqsuri davalebebis SemuSeve-
baSi.

maswavleblis sarekomendacio wignSi Tavebisa da paragrafebis numeracia da 
dasaxeleba emTxveva moswavlis saxelmZRvaneloSi arsebul numeraciasa da dasaxe-
lebas.

wigni exmareba maswavlebels diferencirebuli swavlebis ganxorcielebis sa-
qmeSi. rekomendebulia sxvadasxva donis davalebebis ganawilebis sqema da di-
ferencirebuli swavlebis Catarebis formebi sxvadasxva mzaobis moswavleebSi. 
ZiriTadi muSaoba iwyeba yvela moswavlesTan erTad winare masalis erToblivi 
gaxsenebiT; amis Semdeg maswavleblis xelmZRvanelobiT, moswavleebi Tavad unda 
`aSenebdnen maTematikis Senobas~. maswavlebeli SeiZleba diriJorsac SevadaroT. 
igi warmarTavs process, anawilebs samuSaos, romelic erTnairia yvelasTvis, an 
diferencirebulia. amasTanave, zogierTma maswavlebelma SeiZleba swavlebis Cven 
mier rekomendebuli formebisgan gansxvavebuli formebic gamoiyenos. `swavle-
ba xelovnebaa. swavleba maswavleblis individualur Tvisebebzea damokidebuli. 
swavlebis kargi meTodi, SeiZleba iTqvas, imdenia, ramdenic kargi maswavlebeli 
arsebobs~ [28].

saaTebis ganawileba masalis mixedviT, gakveTilebis warmarTvisTvis saWi-
ro rekomendaciebi, damxmare saswavlo masala, maswavleblis wignSi mocemuli 
miTiTebebi amocanebis amosaxsnelad, davalebaTa moculoba _ mxolod reko-
mendaciis xasiaTs atarebs. arc moswavlis saxelmZRvaneloa saganmanaTleblo 
standarti. is mxolod qmediTi instrumentia standartiT dasaxuli miznebis mi-
saRwevad. Mmaswavlebels, moswavleTa individualuri Tvisebebis, klasis akademiuri 
donis gaTvaliswinebiTa da sakuTari Sexedulebebis mixedviT, SeuZlia cvlile-
bebi Seitanos SemoTavazebul sistemaSi. magaliTad, maswavleblis wignSi amoxsni-
lia TiTqmis yvela amocana, amasTanave, xSirad amoxsnis ramdenime variantia war-
modgenili, Tumca, maswavlebelma (an moswavlem) SeiZleba amonaxsnis gansxvavebul 
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variantsac miagnos da es gza, cxadia, klasSi unda ganixilebodes. isic unda aRi-
niSnos, rom maswavlebels ar sWirdeba damatebiTi krebulebis (xSirad moZvele-
bul ideebsa da standartebze Sedgenili) gamoyeneba. saxelmZRvaneloSi mravlad 
aris rekomendebuli samizne cnebebis gaazrebisTvis saWiro sxvadasxva donis da-
valeba. amasTanave, maswavlebels davalebebis SerCevaSic vexmarebiT _ calkea 
gamoyofili klasSi Sesasrulebeli amocanebi da saSinao davalebebi. Tumca, es 
dayofac sarekomendacio xasiaTisaa da exmareba moswavles klasSi Sesrulebuli 
samuSaos analogiurad amoxsnas saSinao davalebis amocanebi. unda aRiniSnos, rom 
mxolod analogiur amocanebze muSaoba moswavleTa SemoqmedebiTi potencialis 
zrdas xels ver uwyobs _ esec gaviTvaliswineT da gvaqvs amoxsnis gansxvavebul 
meTodebze damyarebuli amocanebi; kompleqsuri davalebebi, romlebsac moswavle 
damoukideblad amzadebs.

sarekomendacio wignSi maswavlebeli gaecnoba Cvens Tvalsazriss simboloe-
bisa da cnebaTa Semotanis Sesaxeb. rogorc wesi, gamoyenebulia konstruqciuli 
da induqciuri meTodebi, ufro iSviaTad _ cnebis Semotanis aqsiomuri meTodi.

maswavleblis wigni Seicavs rekomendaciebs Sefasebis sqemebis gamoyenebis 
Sesaxebac. gansakuTrebuli mniSvneloba ganmaviTarebeli Sefasebis ganxorcie-
lebas eniWeba _ rogor davakvirdeT moswavleebis muSaobas, rogor movaxerxoT 
maTi aqtivobebis dafiqsireba yovel gakveTilze, rogor gamoviyenoT es Sefaseba 
miRweuli Sedegebis gasaumjobesebeli aqtivobis dasagegmad.

ganmaviTarebeli Sefasebisas maswavlebeli moswavleTa saqmianobas ara maTi 
miRwevis donis gansasjelad da qulebis dasawerad amowmebs, aramed maT dasaxmare-
blad. maswavlebeli swavlis procesSi TiToeul moswavles akvirdeba, swavlobs 
maT saWiroebebs, raTa TiToeul maTgans maqsimalurad Seuwyos xeli winsvlaSi. 
aseT konstruqciul saswavlo garemoSi moswavleebs ar aferxebT warumateblo-
bis SiSi da maswavleblis rCevisa da mxardaWeris imedi aqvT. moswavleebi iZenen 
axal codnas, iZenen gamocdilebas da iumjobeseben unarebs.

ganmaviTarebeli Sefaseba unda ganvixiloT rogorc procesi, romelic gu-
lisxmobs sxvadasxva aqtivobiT (e.w. ganmaviTarebel Sefasebis instrumentebiT) 
informaciis Segrovebas moswavlis mier sakiTxebis gagebisa da gaazrebis Sesaxeb.

ganmsazRvreli Sefasebis instrumentic, romelic, rogorc wesi, Semajamebeli 
testia, zogjer SeiZleba ganmaviTarebeli Sefasebis instrumentadac vaqcioT, 
Tu, magaliTad, moswavleebs davyofT jgufebad da davavalebTY miRebuli pasuxe-
bisa da amoxsnis gzebis Sedarebas.

ganmaviTarebeli Sefaseba uwyvetad unda mimdinareobdes, is unda iwyebodes 
saSinao davalebis ganxilvisas, rac, faqtobrivad, yoveli gakveTilis dawyebi-
sas unda Catardes. am procesis ganxorcielebaSi pedagogs maswavleblis wigni 
exmareba, romelSic warmodgenilia saSinao davalebebis Sesrulebis xerxebi. 
ganmaviTarebeli Sefaseba axal masalaze gadasvlisa da masalis garCevis pro-
cesSic mimdinareobs. maswavleblis wignSi warmodgenilia am procesis Catarebis 
dawvrilebiTi aRwerac.
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maTematikis swavlebis miznebi. miznebis, standartis Sedegebis 

miRwevisa da Sinaarsis urTierTkavSiris matrica 

umaRles skolaSi maTematikis swavlebis zogadi meTodikis kursebidan mas-
wavleblebisTvis SeiZleba cnobili iyos skolaSi maTematikis swavlebis miznebi. 
am kursebSi, rogorc wesi, sam komponentze keTdeba aqcenti.

1) zogadsaganmanaTleblo _ codnis, Cvevebisa da unarebis garkveuli siste-
mis daufleba, maTematikuri codnis im moculobiT daufleba, romelic aucile-
belia misi gamoyenebis procesSi; aqtiuri SemecnebiTi saqmianobisa da saswavlo 
literaturasTan damoukidebeli muSaobis Cvevebis daufleba. 

2) aRmzrdelobiTi _ maTematikis Seswavlisadmi interesis aRZvra, maTema-
tikuri (farTo gagebiT _ zogadmecnieruli) azrovnebis ganviTareba, zneobrivi, 
esTetikuri, socialur-emociuri aRzrda.

3) praqtikuli _ sxva disciplinebis Seswavlisa da praqtikuli amocanebis 
amoxsnisas maTematikuri codnis gamoyenebis unaris ganviTareba; movlenis, an 
procesis maTematikuri modelis Sesaxeb warmodgenis Camoyalibebis unaris gan-
viTareba.

axal dokumentebSi (saSualo safexuris standarti, saSualo safexuris po-
litikis xedvis dokumenti), romlebic SemuSavebulia saqarTvelos ganaTlebisa 
da mecnierebis saministroSi, Camoyalibebulia Semdegi maxasiaTeblebi saSualo 
safexuris misiisa da miRwevis TvalsazrisiT: 

●  moswavlem gaakeTos informirebuli arCevani,
●  moemzados umaRlesi ganaTalebisTvis an SromiT bazarze gasasvlelad,
●  gamoimuSavos maRalakademiuri da XXI saukunis unarebi (saWiro kompo-

nentebi). 
mesame Taobis erovnul saswavlo gegmaSi saSualo safexuris misiad miTiTe-

bulia:
●  saganTa gaRrmavebuli swavlebis gziT sistemuri codnis konstruireba;
●  moazrovne, maZiebeli, axlis Semoqmedi, wignieri, informirebuli da pa-

suxismgeblobis grZnobis mqone moqalaqis Camoyalibeba, romelsac SeuZlia 
gadawyvetilebebis damoukideblad miReba, sakuTari miRwevebis gamoyeneba 
axali materialuri, inteleqtualuri Tu sulieri Rirebulebebis Sesaqm-
nelad. 

saSualo safexuris misiis ganxorcielebis gzaze X klasis I semetri sawyisi 
etapia. iwyeba mzadeba informirebuli arCevanis gasakeTeblad (arCeviTi sagnebis 
SerCeva), umaRlesi ganaTlebis misaRebad an SromiT bazarze gasasvlelad. ami-
tom, am etapze meti adgili aqvs daTmobili gavlili masalis gameorebas da iseTi 
Temebis Seswavlas, romlebic daexmareba moswavleebs arCeviTi sagnebis SerCevis 
sakiTxSi. aq unda gamovyoTY X klasis kursSi gamonaTqvamTa logikis Setana. Cven 
veTanxmebiT mosazrebas, rom es Tema I semestrSi unda ganixilebodes, rogorc 
gantolebebis, asaxvebis, geometriuli debulebebis srulyofili Seswavlis sa-
fuZveli.
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standartis Sedegebis miRwevisa da Sinaarsis urTierTkavSiris matrica

Temebis CamonaTvali
standartis Sedegebi

moswavlem unda SeZlos:
samizne  
cnebebi

naturaluri ricxve-
bi, mTeli ricxvebi, 
racionaluri da ira-
cionaluri ricxvebi, 
namdvili ricxvebi

naturaluri ricxvebis udidesi saer-
To gamyofisa da umciresi saerTo 
jeradis povna da maTi gamoyeneba 
praqtikuli amocanebis amoxsnisas 
(maT. saS. 1).
mTeli ricxvebis gamoyeneba praqti-
kuli amocanebis amoxsnisas (sasaaTo 
zolebis axsna, temperaturis cvli-
leba); mTel ricxvebze moqmedebebis 
Sedegebis warmodgena ekvivalenturi 
formebiT (maT. saS. 1).
racionaluri ricxvebis Cawera sxva-
dasxva ekvivalenturi formiT, maT OSo-
ris procentiT (maT. saS. 1).
namdvili ricxvebis warmodgena sxva-
dasxva ekvivalenturi formiT, gamo-
saxva ricxviT wrfeze, namdvili ricx-
vebis gamoyeneba sidideebis (sigrZe, 
farTobi) gamosaxvisas (maT. saS. 1). 
ricxviTi gamosaxulebebis mniSvnelo-
bebis gamoTvla sxvadasxva xerxiT, mo-
qmedebaTa Tvisebebis gamoyeneba (maT. 
saS. 1).

ricxvebi da 
sidideebi, 
ricxvebis 
Tvisebebi

ricxvis moduli. 
ricxvis miaxloebiTi 
mniSvneloba. miax-
loebis absoluturi 
cdomileba, fardobi-
Ti cdomileba. Ffesvi. 
ricxvis warmodgenis 
standartuli forma. 
wiladmaCvenebliani 
xarisxi. 

maTematikuri meTodebis an/da te-
qnologiebis gamoyenebiT zusti an 
miaxloebiTi gamoTvlebis Sesruleba; 
fardobiTi cdomilebis gamoTvla; mi-
axloebiT gamoTvlaTa da SefasebaTa 
xerxebis gamoyeneba (maT. saS. 1).
sidideebis warmodgena ricxvebiT; 
ricxvis Caweris sxavadasxva xerxis 
SerCeva da gamoyeneba (maT. saS. 1).

ricxvebi,
ricxviTi ga-
moTvlebi
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simravle.
operaciebi
simravleebze.
simravleTa
klasifikacia. 
venis diagrama.

simravleebze operaciebis, simravleebs 
Soris mimarTebebis warmodgena venis 
diagramebis gamoyenebiT; simravleTa 
klasifikaciis gamoyeneba geometriuli 
obieqtebis daxasiaTebisas. simravle-
Ta Teoriaze dayrdnobiT, logikuri 
msjelobiTa da dasabuTebiT amocanis 
formulireba an/da problemis gadaWra 
(maT. saS. 1; maT. saS. 8).

simravle.
operaciebi 
simravleebze

cneba, msjeloba;
mimarTebebi cnebebs 
Soris.
gamonaTqvami,
operaciebi gamonaTq-
vamebze;
algoriTmi, algo-
riTmis Cawera blok-
sqemiT

cnebis gansazRvrebis sxvadasxva xerxis 
gamoyeneba; cnebaTa Soris 4 SesaZlo 
logikuri mimarTebis gansazRvra da 
warmodgena venis diagramebis gamoy-
enebiT; gamonaTqvamTa logikiT, msje-
lobiT, logikuri kavSirebiT, rTuli 
gamanaTqvamebis ageba da Sesabamisi 
WeSmaritul mniSvnelobaTa cxrilebis 
warmodgena (maT. saS. 8).
problemis gadaWrisas gamonaTqvamebi-
sa da maTze operaciebis gamoyenebiT, 
debulebis dasabuTebis pirdapiri 
da arapirdapiri meTodebis flobiT 
logikuri daskvnebis gamotana (maT. 
saS. 9).

gamonaTqvami;
logikuri 
operaciebi

fardoba. erTeu-
lovani fardoba. 
proporcia; pirda-
pirproporciuli da 
ukuproporciuli 
damokidebulebebi; 
martivi da rTuli 
procenti.

fardobis, erTeulovani fardobis 
gamoyeneba praqtikuli amocanebis 
amoxsnisas; proporciis, pirdapirpro-
porciuli da ukuproporciuli damok-
idebulebebis gamoyeneba praqtikuli 
amocanebis amoxsnisas; cxovrebiseuli 
movlenis maTematikuri modelireba da 
warmodgena cvladis, cvladebs Soris 
sxvadasxva damokidebulebebis Tvise-
bebis gamoyenebiT. 
procentis mniSvnelobis gaazreba 
sxva dasxva situaciidan gamomdinare 
monacemebis damuSavebisas; procentis 
gamoyeneba realur cxovrebaSi; gamoT-
vlebi eqselis meSveobiT da maTi war-
modgena. (maT. saS. 1, maT. saS. 2, maT. 
saS. 3).
martivi da rTuli procentis for-
mulebi (maT. saS. 3).

ricxvebi,
ricxviTi 
gamoTvlebi; 
sidideebs 
Soris damok-
idebulebebi, 
algebruli 
gamosaxuleba. 
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statistikuri kv-
levis dagegmva.
monacemTa mopovebisa 
da warmodgenis xe-
rxebi; centraluri 
tendenciis sazomebi; 
dawyvilebuli mo-
nacemebi. 
korelacia.
klasteri

sakvlevi Temis gansazRvra, kvlevis 
dagegmva, monacemebis Segroveba, mow-
esrigeba; analizi _ centraluri 
tendenciis sazomebis gamoyeneba, dia-
gramebis gamoyeneba (cxrili, diagrama, 
kerZod, histograma); monacemTa ori 
erTobliobis (dawyvilebuli monaceme-
bi) Sedareba, kavSiris damyareba da am 
kavSirSi kanonzomierebebis aRmoCena; 
kavSirebis aRwera da daxasiaTeba sxva-
dasxva maxasiaTebliT (magaliTad, ko-
relaciis koeficientiT) (maT. saS. 6).

monacemebi

albaTobis formula. 
xdomilobaTa sivrce.
fardobiTi sixSire 
da albaToba

xdomilobis statistikuri albaTobisa 
da Teoriuli albaTobis Sefaseba da 
am gziT procesis Sedegebis progno-
zireba (maT. saS. 7).

xdomiloba,
albaToba

 

mesame Taobis erovnuli saswavlo gegmis mixedviT _ Sefaseba, iseve, ro-

gorc swavla-swavleba, efuZneba konstruqtivistul saganmanaTleblo princi pebs. 

swavleba da Sefaseba erTi da imave medlis ori mxarea. mniSvnelovani aqcenti 

kompleqsur davalebebze keTdeba. kompleqsuri davalebebis Sesrulebis xarisxi 

aisaxeba ganmsazRvrel da ganmaviTarebel Sefasebebze. saswavlo procesSi, Se-

fasebisTvis gamoiyeneba solo (SOLO) taqsonomiis principebis safuZvelze Seqm-

nili Sefasebis rubrika, romelic amowmebs moswavlis mxridan samizne cnebebis 

gaazrebis xarisxs.

maswavleblebs SevaxsenebT, rom swavlis `taqsonomia~ niSnavs swavlis klasi-

fikacias; maTTvis cnobili unda iyos blumis taqsonomia, romelic eqvsi kogni-

turi donis mixedviT axdens klasifikacias (codna, gageba, gamoyeneba, analizi, 

sinTezi da Sefaseba), roca kategoriebi dalagebulia martividan rTulisken, 

konkretulidan abstraqtulamde. am taqsonomiis mixedviT, saWiroa TiToeuli 

donis aTviseba, raTa Semdeg maRal doneze gadaxvide; rac ufro maRla miiwevs, 

ufro rTuli xdeba doneebic. mniSvnelovani adgili Tanamedrove sistemaSi moi-

pova SOLO taqsonomiam, romelic moswavleTa miRwevebis Sefasebis mraval kvle-

vas daedo safuZvlad; igi martiv gzas gvTavazobs imis aRmosaCenad, Tu rogor 

izrdeba swavlis Sedegebi _ zedapirulidan siRrmiseul gagebamde. 
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solo taqsonomia zomavs moswavleTa miRwevebs 5 donis mixedviT. es doneebia:

SOLO 1: prestruqturuli done. moswavles saerTod ver gauazrebia sakiTxi, 
iyenebs Seusabamo, ararelevantur informacias an/da saerTod acdenilia sa-
kiTxs.

SOLO 2: unistruqturuli done. moswavles SeuZlia mxolod erTi aspeqtis 
ganxilva da martivi, aSkara/cxadi kavSirebis damyareba. moswavles SeuZlia 
terminologiis gamoyeneba, zepirad gadmocema (gaxseneba), martivi instruqcie-
bis/algoriTmebis Sesruleba; parafrazireba, amocnoba, dasaxeleba an daTvla.

SOLO 3: multistruqturuli done. moswavles SeuZlia ramdenime aspeqtis 
ganxilva gancalkevebulad, erTmaneTTan kavSiris gareSe. mas SeuZlia CamoT-
vla, aRwera, klasificireba, kombinireba; meTodebis, struqturis gamoyeneba; 
procedrebis Sesruleba, sxv.

SOLO 4: mimarTebiTi done. moswavles SeuZlia gaiazros kavSiri ramdenime as-
peqts Soris, agreTve isic, Tu rogor ergeba/Seexameba es aspeqtebi erTmaneTs 
da qmnis mTels, mTlianobas. misi naazrevi dastruqturebulia da amgvarad, 
moswavles aqvs imis unari, rom Seadaros, daakavSiros, gaaanalizos, gamoiyenos 
Teoria, axsnas sakiTxi mizezebisa da Sedegebis kuTxiT.

SOLO 5: gafarToebuli abstraqtuli done. moswavles SeuZlia struqturis 
ganzogadeba mocemulis/SeTavazebulis miRma, struqturis aRqma marvali sxva-
dasxva kuTxidan/TvalTaxedviT da ideebis gadatana axal sferoSi. mas SeuZlia 
ganzogadeba, hipoTezis wamoyeneba, kritika an Teoriis Camoyalileba.

am doneebis Sesabamisad Camoyalibdeba Sefasebis kriteriumi yoveli samizne 
cnebis gaazrebis xarisxis Sesamowmeblad; Sesabamisad Camoyalibdeba ganmavi-
Tarebeli Sefasebis komentari. igive taqsonomia SeiZleba gamoviyenoT erovnuli 
saswavlo gegmebis Sedegebis miRwevis donis gansasazRvradac. saSualo safexurze 
ori tipis ganmsazRvreli Sefaseba gamoiyeneba: quliT da CaTvliT.

amasTanave, solo taqsonomiis doneebi mxolod da mxolod maswavleblis ins-
truqciaa, isini exmareba maswavlebels miRebuli Sedegebis gaanalizebaSi. gake-
Tebuli analizis gamoyenebiT, maswavlebeli moswavles awvdis komentars imas-
Tan dakavSirebiT, Tu raSi aqvs winsvla, ra aqvs gasaumjobesebeli da rogor 
gaaumjobesos.

moswavleTa codnis Sefasebis saqmeSi maswavlebelma SeiZleba gamoiyenos Se-
fasebis instrumentebi, romlebic iTvaliswinebs saerTaSoriso Semfaseblebis 
strategiebs (TIMSS, PISA da sxva). moswavleTa miRwevebis saerTaSoriso kvlevebis 
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amsaxvel dokumentebSi miTiTebulia Sefasebis eqvsi done, romelTa mixedviTac 
xdeba moswavleTa miRwevebis warmodgena sxvadasxva sagnis mixedviT. es donee-
bi mokled SeiZleba ase davaxasiaToT: 1) moswavles ar SeuZlia sabazo davale-
bis Sesruleba; 2) SeuZlia nacnob konteqstSi dasmul kiTxvaze pasuxis gacema, 
martivi moqmedebebis Catareba; 3) SeuZlia saWiro formulis warmodgena, Sede-
gis interpretacia; 4) modelebis gamoyeneba, varaudebis gamoTqma; 5) modelebis 
mofiqreba; 6) informaciis gamoyeneba rTuli situaciebis kvlevisas; kvlevis sa-
fuZvelze argumentebis aRwera da maTi Sedareba sawyis situaciasTan.

maTematikuri ganswavluloba am kvlevebis mixedviT movlenis maTematikur en-
aze formulirebis, gamoyenebisa da interpretaciis unaris gamovleniT fasdeba. 
igi moicavs maTematikuri msjelobis Catarebis, maTematikuri cnebebis, proce-
durebis, faqtebisa da instrumentebis gamoyenebis unarebs; im unarebs, romlebic 
gvexmareba, rom aRiweros da aixsnas movlena. realuri movlenis maTematikuri 
aRwera da interpretacia SeiZleba sqematurad ase aRiweros:

realuri samyaro formulireba maTematikuri samyaro 

Sefasebis procesi SeiZleba sami zmniT aRvweroT: formulireba, gamoyeneba, 
interpretireba.

problema

Sedegebi

maTematika

maTematikuri 
Sedegi

Sefaseba

interpretacia

gamoyeneba



17

informacia moswavlis saxelmZRvanelos Sesaxeb 

warmodgenili saxelmZRvanelo Seicavs masalas, romelic me-10 klasis pirvel 
semestrSi rekomendebuli samizne cnebebis gaazrebas emsaxureba. miuxedavad imi-
sa, rom Tavmoyrilia sakiTxebi, romlebic mxolod I semestrSi iswavleba, war-
modgenili masala isea struqturirebuli, rom moswavlis wignisadmi wayenebul 
yvela moTxovnas akmayofilebs; sarCevi da rCevebi wigniT sargeblobisTvis wignis 
dasawyisSia mocemuli, maTematikuri terminebis leqsikoni, maTematikuri niSnebi 
da maTi gamoyenebis magaliTebi, sagnobrivi saZiebeli _ wignis boloSi. aqvea kva-
dratebisa da kvadratuli fesvebis cxrilebi da ZiriTadi formulebis cnobari.

kargad gvesmis, rom wignis Sinaarsi, agebis stili, mis elementebs Soris lo-
gikuri kavSirebi gansazRvravs moswavleTa SemecnebiTi saqmianobis process. 
codnisa da misi gamoyenebis unaris SeZenis procesSi saxelmZRvanelos mniSvne-
lovani funqcia akisria. am funqciis ganxorcielebaSi arsebiTia wignis struq-
turac. Tavebi dasaTaurebulia da masalis mokle anotaciiT iwyeba; Tavebi pa-
ragrafebisgan Sedgeba; Teoriul nawils, romlebic, ZiriTadad, samotivacio 
sakiTxebis ganxilviT iwyeba, mosdevs amocanebi klasSi muSaobisTvis da saSinao 
davalebebi, romelTa nawili klasSi Sesasrulebeli savarjiSoebis analogiuria. 
Tumca, gvaqvs savarjiSoebi, romlebic moswavleTa individualur SemoqmedebiT 
aqtivobebsac moiTxovs. amave daniSnulebisaa komplesuri davalebebi, romlebic 
zogjer win uswrebs masalas, romelsac isini exeba. moswavle masalis Seswavlis 
paralelurad, muSaobs kompleqsuri davalebis Sesrulebaze, moiZiebs wyaro-
ebs, yuradRebas amaxvilebs Sesabamis Teoriul aspeqtebze da amzadebs referats 
klasSi warmosadgenad.

SeiZleba Segvxvdes damatebiTi sainformacio masalis mauwyebeli simbolo _ 
`s~ (sxvadasxva) _ terminebis warmoSoba, istoriuli teqstebi da sxva. analo-
giurad, savarjiSoebis daniSnulebis mixedviT, viyenebT rubrikebs _ `klasSi~, 
`saSinao~, `Semajamebeli davalebebi~, `amocanebi TviTSefasebisTvis~, `damatebiTi 
amocanebi~.

warmodgenili saxelmZRvanelo 4 Tavisgan Sedgeba. yovel TavSi gadmocemuli 
masala, ZiriTadad, rekomendebul samizne cnebebs pasuxobs. I Tavi _ ricxvebi 
da moqmedebebi; II Tavi _ simravle, logikis sawyisebi; III Tavi _ grZeldeba wina 
or TavSi ganxilul samizne cnebebTan dakavSirebuli masalis Sesaxeb codnis ga-
meoreba da gaRrmaveba _ fardoba, proporcia, procenti (martivi da rTuli), sa-
momxmareblo ariTmetika, sidideebis gazomva. IV Tavi _ statistika da albaToba. 
mniSvnelovani maxasiaTebeli gameorebis mudmivi procesia. es gansakuTrebiT I da 
III Tavebs exeba da pasuxobs X klasis I semestris misias _ moamzados moswavleebi 
Semdgomi arCevanis gasakeTeblad. gameorebis procesi codnis Semdgomi gaRrmave-
biT mimdinareobs; magaliTad, I TavSi naturaluri ricxvebis ganxilvisas, vimeore-
bT umciresi saerTo jeradis, udidesi saerTo gamyofis povnis wesebs, amasTanave, 
mimdinareobs codnis gaRrmaveba naturalur ricxvTa sistemaSi martivi ricxve-
bis mniSvnelobisa da kanonikuri daSlis Sesaxeb. II TavSi, simravleTa Teoriis 
Sesaxeb codnis `aSeneba~, winare codnaze dayrdnobiT xorcieldeba. am Tavis 
erTi nawili, romelic logikis sawyisebs exeba, axalia Cveni skolisTvis, magram 
mniSvnelovania moswavleTa logikuri azrovnebis ganviTarebisTvis; vcdilobT es 
masala, simravleebis TvalsaCino warmodgenebze dayrdnobiT, moswavleebisTvis 
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gasagebi formiT warmovadginoT. aq maTematikuri kvlevis erT-erT mniSvnelo-
van meTods _ abstraqcias viyenebT, abstraqcia xdeba winadadebebSi Sinaarsis 
`ugulebelyofiT~; WeSmaritobisa da mcdarobis miniWebis gziT da, Sesabamisad, 
gamonaTqvamis cnebis SemotaniT; maTze moqmedebebis gansazRvriT miiReba rTu-
li gamonaTqvamebi, romlebic SeiZleba `WeSmaritul mniSvnelobaTa~ cxrilebiT 
davaxasiaToT.

axalia me-4 Tavis Sinaarsis nawilic _ `dawyvilebuli monacemebis~ ganxilva 
da Sesabamisi maxasiaTeblebis SemoReba (korelacia, klasteri); Tumca, isini mar-
tivi magaliTebis gamoyenebiTaa axsnili.

savarjiSoTa sistema _ `testebi~, amocanebi, kompleqsuri davalebebi _ 
Teoriuli masalis Seswavlis stimulis momcemia da, rogorc wesi, standartSi 
miTiTebuli Sedegebis sistemas ukavSirdeba.

SinaarsSi CarTulia sakiTxebi, romlebic mdgradi ganviTarebis principebis 
ganxorcielebas exeba (magaliTad, sacxovrebel ubnebSi mwvane nargavebis mniSv-
neloba); daculia genderuli balansi amocanebSi personaJebis warmodgenisas.

moswavlis saxelmZRvanelo saswavlo procesis dagegmvisa da warmarTvis 
erT-erTi saSualebaa. moswavleebTan saubari SeiZleba wignis teqstisgan gansxvave-
buladac aigos. saxelmZRvanelo exmareba maswavlebels _ masSi dafiqsirebulia 
SemecnebiTi saqmianoba, romelic maswavlebelma unda warmarTos. SevecadeT, ar 
Seqmniliyo savarjiSoTa sxva krebulebis gamoyenebis saWiroeba, maswavlebelma 
unda gaiTvaliswinos, rom am krebulebis umetesoba saswavlo gegmis da standar-
tis Sesabamisad ar aris organizebuli; ar aris gamokveTili samizne cnebebis asa-
Tviseblad saWiro masala da SeuZlebelia sakvanZo SekiTxvebze pasuxebis moZieba, 
mkvidri warmodgenebis Camoyalibeba, diferencirebuli swavlebis ganxorcieleba. 
wignis saSualebiT, SeiZleba saSualo safexuris erT-erT mizanzec muSaoba _ da-
viwyoT sabazo da dawyebiT safexurze Seswavlilis gameorebiT mzadeba umaRles 
skolaSi swavlis gasagrZeleblad, gamocdebis Casabareblad. amasTanave, wignSi 
warmodgenili masala (teqstebi, SekiTxvebi) xels uwyobs moswavleTa etapobriv 
miyvanas axal codnamde, cnebaTa gaazrebas, mkvidri warmodgenebis Camoyalibe-
bas, gamoyenebiTi aspeqtebis warmoCenas, teqnologiebis gamoyenebas. Semajamebeli 
davalebebi, romlebic yovel Tematur bloks axlavs, moiTxovs SeZenil codnaTa 
integrirebul gamoyenebas. did yuradRebas vuTmobT warmodgenili masalis san-
doobas, obieqturobas. bevri amocana isea SerCeuli, rom maTi amoxsnis sxvadasxva 
xerxis gamoyeneba iyos SesaZlebeli, rac xels uwyobs kritikuli azrovnebis gan-
viTarebas.
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I Tavi

gameoreba. ricxvebi. moqmedebebi ricxvebze

Tema: ricxvebi. moqmedebebi ricxvebze.

saaTebis savaraudo raodenoba: 22 sT

Temis farglebSi dasamuSavebeli sakiTxebi: naturaluri, mTeli, racionalu-
ri da iracionaluri ricxvebi. wiladmaCveneblini xarisxi

samizne cnebebi 
da maTTan dakav-
Sirebuli mkvidri 
warmodgenebi

sakiTxebi sakvanZo SekiT-
xvebi

kompleqsuri  
davaleba

ricxvebi, maTi 
Tvisebebi, sididee-
bi, ricxviTi ga-
moTvlebi. ricxvebi 
SeiZleba gamovi-
yenoT sxvadasxva 
praqtikuli amo-
canis amoxsnisas, 
sidideebis gamosa-
saxavad; ricxvebi 
SeiZleba Caiweros 
sxvadasxva ekviva-
lenturi saxiT; ra-
cionaluri ricxvi 
SeiZleba Caiweros 
wiladis, aTwiladis 
an usasrulo peri-
oduli aTwiladis 
saxiT, iracionalu-
ri ricxvi Caiwereba 
usasrulo araperi-
oduli aTwiladis 
saxiT

naturaluri 
ricxvebi, mTeli 
ricxvebi, racio-
nalui ricxvebi, 
iracionaluri 
ricxvebi, fesvi, 
wiladmaCveneb-
liani xarisxi. 
ricxvis  miaxloe-
biTi mniSvneloba

ra SemTxvevaSi 
Caiwereba ukveci 
wiladi sasruli 
aTwiladis saxiT? 
usasrulo peri-
oduli aTwiladis 
saxiT?

ra gamoyeneba aqvs 
namdvil ricx-
vebs? ra sididee-
biT vaxasiaTebT 
ricxvis miaxloe-
biT mniSvnelobas?

martivi ricxve-
bi _ daSifrvis 
sistema.
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Sefasebis indikatorebi: moswavlem unda SeZlos sidideebis warmodgena Sesa-
bamisi ricxviTi maxasiaTeblebiT; sidideebsa da maT erTeulebs Soris Tana-
fardobis gamoTvla; ricxvebis warmodgena eqvivalenturi formiT; zusti an 
miaxloebiTi gamoTvlebis Sesruleba; fardobiTi cdomilebis garkveva; miax-
loebiT gamoTvlaTa da SefasebaTa xerxebis gamoyeneba (maT. sab. 1).

pirveli Tavi, ZiriTadad, maTematikis iseT mniSvnelovan samizne cnebebs exeba, 
rogoric aris: ricxvebi, ricxvebze moqmedebebi, ricxviTi gamoTvlebi.

ricxviTi simravleebis ganxilva am cnebis gafarToebis algebruli 
TvalsazrisiT mimdinareobs. es sqema SeiZleba ase warmovadginoT:^ naturaluri 
ricxvebi → mTeli ricxvebi → racionaluri ricxvebi → namdvili ricxvebi; 
ukanaskneli punqti ukavSirdeba ricxvebis warmodgenas sakoordinato RerZze, 
ricxvis miaxloebiT mniSvnelobasa da am mniSvnelobis absolutur da fardobiT 
cdomilebebs. skolaSi ricxvis cnebis gafarToebis sqema, rogorc cnobilia, 
istoriuli ganviTarebis process ukavSirdeba da igi ase warmoidgineba: 
naturaluri ricxvebi → dadebiTi racionaluri ricxvebi → racionaluri 
ricxvebi → namdvili ricxvebi. adamianma ufro adre daiwyo dadebiTi 
racionaluri ricxvebis gamoyeneba sidideebis gamosaxvisas, vidre uaryofiTi 
ricxvebis gamoyeneba. ufro advilia gaiazros moswavlem, magaliTad, vaSlis 4 

nawilad dayofa da 3 danayofis aReba (3
4 -is gaazreba), vidre valisa da qonebis 

Sefaseba dadebiTi da uaryofiTi ricxvebiT (temperaturis aRricxva da a. S.).
didi yuradReba eTmoba ricxvebis Caweris sxvadasxva formis gamoyenebas; 

imis gaazrebas, rom ricxvi sxvadasxva saxiT SeiZleba Caiweros, rom, magaliTad, 
3
5, 6

10 , 60%, 0,6 _ erTi da imave, erTi racionaluri ricxvis sxvadasxva Canaweria; 

es aspeqti ricxvebis Sesaxeb mkvidri warmodgenebia; moswavleebi eCvevian, rom 
ricxvi SeiZleba Caiweros gamosaxulebis saxiT _ gamosaxulebis mniSvneloba 
aris ricxvi; mniSvnelovania miaxloebiTi gamoTvlebis CarTva _ moswavlem unda 
gaiazros, rom sidideebi, rogorc wesi miaxloebiT warmoidgineba ricxvebis 
saSualebiT. amasTanave, mniSvnelovania miaxloebis absoluturi da fardobiTi 
cdomilebebis garkveva.

I TavSi warmodgenili sakiTxebi, mkvidr warmodgenebTan da sakvanZo SekiT-
xvebTan maTi kavSirebis gaTvaliswinebiT, SeiZleba ase warmovadginoT:
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Sinaarsi

naturaluri ricxvebi

mTeli ricxvebi

racionaluri ricxvebi

namdvili ricxvebi

ricxvis moduli, 
geometriuli 

gamosaxva, 
miaxloeba, 
miaxloebis 

absoluturi 
da fardobiTi 

cdomileba

fesvi, 
wiladmaCve-

nebliani 
xarisxi 

procenti
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1.1. naturaluri ricxvebi

Tema: ricxvebi da maTi gamoyeneba yoveldRiur cxovrebasa da mecnierebis 
sxva dasxva dargSi
savaraudo dro: 4 sT

samizne cneba 
da masTan 

dakavSirebuli 
mkvidri 

warmodgenebi

sakiTxebi
sakvanZo 

SekiTxvebi
davalebebi

ricxvebi da maTi 
Tvisebebi; ricxviTi 
gamoTvlebi; ricxvebi 
SeiZleba gamoviyenoT 
sxvadasxva praqti-
kuli amocanis amox-
snisas, sidideebis 
gamosaxvisas; ricxve-
bis kanonikuri daSla 
SeiZleba gamoviyenoT 
umciresi saerTo 
jeradisa (usj) da 
udidesi saerTo gamy-
ofis (usg) povnisas; 
naturaluri ricxve-
bis usg da usj Sei-
Zleba gamoviyenoT 
praqtikuli amocaneb-
is amosaxsnelad; 
naturaluri ricx-
vebi iyofa martiv, 
Sedgenil ricxvebad 
da gamoiyofa ricxvi 
1, romelic arc mar-
tivi ricxvia da arc 
Sedgenili; erT-erTi 
mniSvnelovani mi-
marTeba naturalur 
ricxvebSi aris `mom-
devno~-s mimarTeba.

naturaluri 
ricxvebi, marti-
vi da Sedgenili 
ricxvebi; mar-
tiv mamravlebad 
daSla; umciresi 
saerTo jeradi da 
udidesi saerTo 
gamyofi.

ra gamoyeneba 
aqvs natura-
lur ricxvebs? 
ra gamoyeneba 
aqvs martiv 
mamravlebad 
daSlas?

klasSi: 1 - 14
saSinao:

1 - 9

Sefasebis indikatorebi: moswavlem unda SeZlos: yofiTi movlenebis ganxil-
visas, sidideebi warmoadginos Sesabamisi ricxvebiT; raodenobis Cawera, ricx-
vebis, ricxviTi gamosaxulebebis warmodgena ekvivalenturi formiT (maT. saS. 
1).
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aqtivobebi: sawyisi gakveTilebi Seswavlili sakiTxebis gameorebas eTmoba. 
sirTulis doneebis mixedviT warmodgenili amocanebis mravalferovneba sa-
Sualebas gvaZlevs, saswavlo procesi konstruqtivistuli meTodiTa da di-
fe rencirebuli swavlebis gamoyenebiT warvmarToT. maswavlebels SeuZlia 
gamoiyenos teqstSi warmodgenili kiTxvebi da gaaxsenos moswavleebs gamyofis, 
jeradis, martivi da Sedgenili ricxvebis cnebebi. yuradReba gavamaxviloT 
naturalur ricxvTa simravlis swor klasifikaciaze (am termins ar viyenebT), 
ricxvi 1 arc martivi ricxvia da arc Sedgenili. Zalian mniSvnelovania 
kompleqsuri davalebebis Sesruleba da Semdeg gakveTilebze moswavleebis 
moxsenebebis mosmena martivi ricxvebis cxrilebis Sedgenisa da gayofadobis 
niSnebis Sesaxeb. aq dabali mzaobis moswavleebsac eZleva saSualeba warmoadginon, 
magaliTad, gayofadobis niSnebi, isaubron martivi ricxvebis mniSvnelobis 
Sesaxeb. maRali mzaobis moswavleebi SeZleben 7-ze da 11-ze gayofadobis niSnebis 
dasabuTebas. maswavlebels SeuZlia, klasis SesaZleblobebis gaTvaliswinebiT, 
daakoreqtiros kompleqsuri davaleba. kompleqsuri davalebis Sesruleba 
damoukidebeli muSaobis mniSvnelovani formaa, moswavleebi ganixilaven sakiTxis 
mecnierul da istoriul aspeqtebs, rac zrdis maT motivacias maTematikis 
SeswavlaSi.

mniSvnelovania umciresi saerTo jeradisa da udidesi saerTo gamyofis povnis 
sxvadasxva xerxebis gamoyeneba; es procesi aviTarebs moswavleTa kritikuli da 
analizuri azrovnebis unars; mniSvnelovania imis gaazreba, rom mimdinareobs 
axali sakiTxebis Seswavlac (magaliTad, kanonikuri daSlis) da maTi gamoyenebebis 
ilustracia. maswavlebeli Seaxsenebs moswavleebs, rom saSualo safexurze 
moswavleebi iwyeben umaRles saswavleblebSi Casabareblad momzadebas da 
aRniSnuli cnebebi (umciresi saerTo jeradi, udidesi saerTo gamyofi) Sedis 
maTematikaSi erTiani erovnuli gamocdebis programebSi. am cnebebis gaazrebas 
xels uwyobs amocanaTa sistemaSi CarTuli praqtikuli (cxovrebiseuli) amocanebi 

am cnebebis gamoyenebaze (klasSi 9 , 11 , saSinao 7 , 8 , 9 ). 
pirveli saaTi SeiZleba davuTmoT teqstSi warmodgenili Teoriuli masalis 

erTobliv ganxilvas (interaqtiul reJimSi); udidesi saerTo gamyofisa da 
umciresi saerTo jeradis povnis axali xerxebis aTvisebas da am xerxebiT 3 - 5  
amocanebis amoxsnas. amocanebis amoxsna SeiZleba gakveTilze damoukidebeli weris 
saxiTac CavataroT. amasTanve, SedarebiT maRali mzaobis moswavleebs SevTavazoT 

1 , 2  da 7  amocanebi. pirveli saSinao davalebac analogiuria _ 1 - 6  
amocanebi. amocanebis darCenili nawili meore saaTze ganixileba.
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miTiTebebi zogierTi amocanis amosaxsnelad.

1  aq moswavleebi ixseneben ricxvis 3-ze gayofadobis niSans. niSani or 
debulebaze miuTiTebs _ 1) Tu naturaluri ricxvi iyofa 3-ze, maSin am ricxvis 
cifrebis jamic iyofa 3-ze (ar aris aucilebeli TiToeuli cifri iyofodes 
3-ze); 2) Tu ricxvis cifrebis jami iyofa 3-ze, ricxvic iyofa 3-ze. am amocanaSi, 
ZiriTadad, 1) debulebas viyenebT (cifrebis qveS vgulisxmobT ricxvebs, 
romlebsac isini warmoadgens).

2  sakmarisia SevarCioT raime ricxvi, romelic iyofa 9-ze, 4-ze da 5-ze.

6  moswavleebi, kiTxvebze pasuxebis moZiebiT, TandaTanobiT pouloben 
amocanis amoxsnis gzas _ unda warmoadginoT 224-is kanonikuri daSla: 224=25⋅7; 
orive mamravlis gamyofi ar SeiZleba iyos 7, radgan ricxvi 49-ze ar iyofa. 
amasTanave, Tu umciresi iyofa 7-ze, maSin udidesi iyofa 14-ze; rac SeuZlebelia. 
e. i. umciresi ar iyofa 7-ze, udidesic ar iyofa 7-ze. maSasadame, umciresi da 
udidesis kanonikuri daSlebi mxolod orianebs Seicavs; maSasadame, umciresi 
aris 4, udidesi _ 8. mesame ricxvi 7-is tolia.

7  b) aq sasargebloa kontrmagaliTis miTiTeba _ 25 ar iyofa 10-ze, magram 
iyofa 5-ze.

8  moswavleebs ar gauWirdebaT Sesabamisi magaliTebis mofiqreba: 3 – 2 = 1, 
5 – 3 = 2. maTematikiT dainteresebul moswavleebs SeiZleba SevTavazoT `tyupi~ 
martivi ricxvebis Sesaxeb cnobebis moZieba.

9  erToblivad ganvixilavT praqtikul amocanas naturalur ricxvTa 
gayofadobaze _ Tu komisiebSi wevrebis raodenobebi erTi da igivea, maSin am 
raodenobis gamomsaxveli ricxvi 100-is gamyofebs Soris unda veZeboT; radgan 
am raodenobis gamomsaxveli umciresi ricxvi 4-ia, amitom komisiebis maqsimaluri 
raodenoba iqneba 25. komisiebi wevrebis raodenobis mixedviT SeiZleba iyos 5 saxis: 
4-wevriani, 5-wevriani, 10-wevriani, 20-wevriani da 25-wevriani (100-is gamyofebi, 
romlebic metia 2-ze da naklebia 50-ze).

10  amocana sxvadasxva xerxiT SeiZleba amoxsnan moswavleebma; magaliTad, 
Caweron tolobebi: a = 9x, b = 9y (mocemuli ricxvebia a da b, x da y urTierTmartivi 
ricxvebia); maSin 9xy = 162, xy = 18, aqedan vipoviT: x = 1, y = 18, x = 2, y = 9. Tumca, 
zogierTma moswavlem SeiZleba zepiri msjelobiT miagnos ricxvebs, ga-
iTvaliswinos, rom ricxvebis kanonikuri daSlebi ar SeiZleba Seicavdes 2-isa da 
3-sgan gansxvavebul martiv gamyofebs (162 = 2⋅34; 9 = 32); TiToeulis 9-ze gayofiT 
miRebuli ricxvebis namravli ki aris 18.

11  es amocana udidesi saerTo gamyofis praqtikul gamoyenebazea _ amanaTebis 
udidesi raodenoba gamoisaxeba ricxviT, romelic aris 644-isa da 960-is udidesi 
saerTo gamyofi, ricxvi _ 4. meore kiTxvaze pasuxis gasacemad, unda vipovoT 
ricxvebi: 960:4 da 644:4.

12  klasis moswavleTa SesaZleblobis gaTvaliswinebiT, SeiZleba CavataroT 
zogadi msjeloba da SevamowmoT hipoTeza: Tu ricxvi martivia, is 6-ze gayofisas 
gvaZlevs naSTs 1-s, an 5-s.

6-ze gayofis mixedviT ricxvebi eqvsi saxisaa: 6k, 6k + 1, 6k + 2, 6k + 3, 6k + 4, 6k + 5; aq 
k≥0. Tu k>0, maSin martivi ricxvi SeiZleba iyos mxolod 6k + 1, 6k + 5 saxis ricxvebi 
(6k + 2 da 6k + 4 ricxvebi iyofa 2-ze, 6k + 3 _ 3-ze). ricxvebi 6k + 2 da 6k + 3 martivia, 
roca k = 0. 6k + 5 martivia k = 0-Tvisac.
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pirobaSi miTiTebulia 3-ze meti naturaluri ricxvebi _ maSasadame, 3-ze 
meti naturaluri ricxvebidan martivi SeiZleba iyos mxolod 6k + 1 an 6k + 5 saxis 
ricxvebi.

13  maTematikiT dainteresebul moswavleebTan SeiZleba ufro meti visaubroT 
srulyofili ricxvebis, maT Soris luwi srulyofili ricxvebis warmodgenaze. 
zogierTma maswavlebelma SeiZleba es sakiTxic calke gansaxilvel Temad gamoyos; 
maswavleblebs SevaxsenebT, rom luwi naturaluri ricxvi srulyofilia maSin da 
mxolod maSin, roca mas aqvs saxe:  2p – 1(2p – 1), sadac p da 2p – 1 martivi ricxvebi 
unda iyos. Tu p = 2, miviRebT pirvel srulyofil ricxvs 6-s (1 + 2 + 3 + 6 = 2⋅6).

Tu p = 3, miviRebT meore srulyofi ricxvs: 4⋅(8 – 1) = 28.
Tu p = 5, miviRebT Semdeg srulyofil ricxvs; 16⋅31 = 496.
moswavleebi ki amowmeben, magaliTad, 48-is gamyofebia: 1, 2, 3, 4, 6, 8, 12, 16, 

24, 48.
1 + 2 + 3 + 4 + 6 + 8 + 12 + 16 + 24 + 48 = 124≠2⋅48, 48 ar aris srulyofili ricxvi. maswav-

lebelma isic unda icodes, rom 48-is gamyofebis raodenoba aris ricxvi: 5⋅2 = 10 
(radgan 48 = 3⋅24); Sesabamisad, yuradRebas miaqcevs, xom ar gamotova moswavlem 
romelime gamyofi.

am Temis ganxilvisas moswavleebs daainteresebs zogierTi cnoba srulyofili 
ricxvebis Ziebis Sesaxeb. saxeldobr, am ricxvebis Zieba amJamad zemZlavri 
kompiuterebis gamoyenebiT mimdinareobs. 2019 wlisTvis aRmoCenilia molod 51-e 
srulyofili ricxvi.

saSinao davalebis amocanebis nawili klasSi amoxsnili amocanebis analogiuria. 
moswavleebma me-8 klasSi iswavles da klasSi gaixsenes kontrmagaliTis meTodiT 

debulebis dasabuTeba _ 1  amocanis e) davalebaSi kontrmagaliTia, magaliTad, 
20. 20 iyofa 2-ze da 4-ze, magram ar iyofa 8-ze.

7  es amocana umciresi saerTo jeradis praqtikul gamoyenebazea _ Semdegi 
erTdrouli dasvenebis dRe 20 dRis Semdeg iqneba; 20 = usj(4;5); 20 dRis Semdeg 
orives mouwevs dasveneba.

8  es amocana saerTo gamyofebis praqtikul gamoyenebazea _ amanaTebis 
raodenobis gamomsaxveli ricxvi 84-is, 56-isa da 112-is saerTo gamyofia. maSasadame, 
es ricxvi SeiZleba iyos 2, 4, 7, 14 an 28.

9  I sastumroSi TiTo oTaxSi sawolebis raodenobis gamomsaxveli ricxvi 
108-is gamyofia, savarZlebis _ 72-is; oTaxebis maqsimaluri raodenoba aris 
usg(72; 108) = 36 (TiToeul oTaxSi _ 2 savarZeli, 3 sawoli). meore sastumroSi 
oTaxebis raodenobis gamomsaxveli ricxvi aris usg(96; 128) = 32. TiToeul oTaxSi 
3 savarZeli da 4 sawolia. cxadia, 4-sulian ojaxs meore sastumroSi vurCevdiT 
gaCerebas.

saxelmZRvaneloSi kompleqsuri davalebebi Temis mixedviTaa SerCeuli da 
warmoadgens Sinaarsian, maTematikis mecnierul da istoriul aspeqtebTan 
dakavSirebul davalebebs. maTi Sesruleba moiTxovs sxvadasxva codnaTa 
(maTematikis istoria da meTodologia, maTematikuri Teoriis Siga kanon-
zomierebebi) integrirebul gamoyenebas; komp leqsuri davalebebis Sesruleba xels 
uwyobs diferencirebuli swavlebis uz runvelyofas, moswavleTa individualuri, 
SemoqmedebiTi unarebis gamovlenas; exmareba moswavleebs samizne cnebebTan 
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dakavSirebuli mkvidri warmodgenebis ukeT gaazrebaSi, saSualo safexuris 
moswavleebs _ gaazrebuli arCevanis gakeTebaSi, airCion is mimarTuleba, 
romelic ufro axlos dgas maT interesebTan.

diferencirebuli midgomis gaTvaliswinebiT, moswavleebis nawilma SeiZleba 
warmoadginos istoriuli mimoxilva (magaliTad, martivi ricxvebisa da maTi 
Tvisebebis Sesaxeb _ am Teoriis Seswavla da ganviTareba Zvel saberZneTSi, Zveli 
welTaRricxvis VII-III saukuneebSi daiwyo). zogierTi moswavle SeZlebs daasabuTos 
istoriulad cnobili, jer kidev Zvel saberZneTSi Seqmnili martiv ricxvTa 
cxrilebis Sedgenis maTematikuri safuZvlebi _ yoveli naturaluri ricxvis 
umciresi gamyofi, romelic 1-ze metia, martivi ricxvia. aqedan gamomdinare, Tu 
mocemul ricxvze naklebi ricxvebis mwkrivSi amoSlilia yvela Sedgenili ricxvi, 
romelic iyofa im martiv ricxvze, romlis kvadrati ar aRemateba am mocemul 
ricxvs, maSin amoSlili iqneba yvela Sedgenili ricxvi, romelic naklebia am 
ricxvze _ ricxvi Tu Sedgenilia, mas aucileblad aqvs martivi gamyofi, romlis 
kvadrati ar aRemateba am ricxvs. zogierTma moswavlem SeiZleba konkretuli 
magaliTis mixedviT imsjelos. magaliTad, pirveli 100 naturaluri ricxvi 
ganixilos. SeiZleba sxva saintereso sakiTxebis moZiebac; magaliTad, yovelTvis 
arsebobs mocemul naturalur ricxvze meti martivi ricxvi.

gayofadobis niSnebis warmodgena swavlebis diferencirebuli midgomis gan-
xor cielebas ukavSirdeba. maswavlebelma yuradReba gaamaxvilos imaze, rom 
yoveli niSani gayofadobis aucilebel da sakmaris pirobas warmogvidgens. 
SeiZleba visaubroT gayofadobis niSnebis mniSvnelobaze _ kanonikuri daSlisa 
da misi gamoyenebebis Sesaxeb.

am niSnis ilustracia ricxvebis aTobiT CanawerTan aris dakavSirebuli; 
`moswavlem unda SeZlos ricxvebis, ricxviTi gamosaxulebebisa da sidideebis 
warmodgena ekvivalenturi formiT...~ (maT. saS. 1).

yoveli ricxvi SeiZleba ase CavweroT: 10a + x, sadac x erTeulebis Tanrigis 
cifria. Tu a – 2⋅x iyofa 7-ze, maSin mocemuli 10a + x ricxvic iyofa 7-ze. marTlac, 
Tu a – 2x iyofa 7-ze, maSin Tu gaviTvaliswinebT, rom 10a + x = 10a – 20x + 21x, miviRebT: 
10a + x, anu mocemuli ricxvi iyofa 7-ze.

amrigad, 7-ze gayofadobis niSani SeiZleba ase CamovayaliboT: ricxvi iyofa 
7-ze, Tu mocemuli ricxvis CanawerSi erTeulebis CamocilebiT miRebuli ricxvisa 
da erTeulebis gaorkecebiT miRebuli ricxvis sxvaoba iyofa 7-ze.

11-ze gayofadobis niSanic, moswavleebma SeiZleba nebismieri naturaluri 
ricxvisTvis daasabuTon. gayofadobis niSnebi gvexmareba, rom ricxvi davSaloT 
martiv mamravlebad, vipovoT ricxvebis udidesi saerTo gamyofi da umciresi 
saerTo jeradi, am cnebebs ki mravali praqtikuli gamoyeneba aqvs.
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1.2. mTeli ricxvebi

Tema: ricxvebi da maTi gamoyeneba yoveldRiur cxovrebasa da mecnierebis sxva-
dasxva dargSi
savaraudo dro: 2 sT

samizne cneba 
da masTan 

dakavSirebuli 
mkvidri 

warmodgenebi

sakiTxebi
sakvanZo 

SekiTxvebi

davalebebi,
kompleqsuri 

davaleba

ricxvebi da maTi 
Tvisebebi; ricxve-
bze moqmedebebi; 
mTeli ricxvebiT 
SeiZleba gamovsax-
oT sxvadasxva si-
dide da amovxsnaT 
praqtikuli amo-
canebi

mTeli ricxvebi; moqme-
debebi mTel ricxvebze, 
moqmedebebis Catarebi-
sas niSnis gansazRvris 
wesi; naSTiani gayofa

ra gamoyene-
ba aqvs mTel 
ricxvebs; Sei-
Zleba Tu ara 
mTeli ricxvi 
sxvadasxva sax-
iT CavweroT?

klasSi:

1 - 17
saSinao: 

1 - 17

Sefasebis indikatorebi: moswavlem unda SeZlos realur cxovrebaSi, Tu yof-
iTi movlenis ganxilvisas sidideebis warmodgena Sesabamisi ricxviTi maxasiaTe-
blebiT, raodenobis Cawera, ricxvebis, ricxviTi gamosaxulebebisa da sididee-
bis warmodgena ekvivalenturi formiT (maT. saS. 1).

aqtivobebi: naturaluri ricxvebidan mTel ricxvebze gadasvla ricxvis 
cnebis gafarToebis algebrul koncefcias ukavSirdeba _ naturalur ricxvTa 
simravle Caketilia Sekrebis mimarT, gafarToeba saSualebas gvaZlevs avagoT 
ricxvTa simravle, romelic Caketili iqneba gamoklebis operaciis mimarTac da 
SevZlebT a + x = b gantolebis amoxsnas x-is mimarT.

cxadia, axal ricxvebze gadasvlas Zveli masalis gameorebiTa da ganmtkicebiT 
viwyebT. swavlebis procesi SeiZleba konstruqtivistuli principebis gamoyenebiT 
warimarTos _ moswavleebi ixseneben da Tavad ageben axali masalis Senobas 
_ mTeli ricxvebis gamosaxvas ricxviT wrfeze, mTel ricxvebze moqmedebebis 
Catarebas da moqmedebebis Catarebisas niSnis gansazRvris wess. mniSvnelovania 
naSTiani gayofis ganzogadeba da ilustracia ricxviT wrfeze. amocanebi isea 
dalagebuli, rom moswavleebs advilidan ufro rTulze gadasvla ar gauWirdeT. 

sawyisi `testebi~ wina paragrafSi gavlili masalis gameorebas eTmoba. 1 - 4  
amocanebiT vimeorebT naturalur ricxvebTan dakavSirebul sakiTxebs. 
sakontrolo kiTxvebiT ki agebul simravlesa da naturalur ricxvTa simravles 
Soris mimarTeba gaiazreba _ yoveli naturaluri ricxvi mTeli ricxvia, magram 
arsebobs mTeli ricxvi (magaliTad, mTeli uaryofiTi ricxvi), romelic ar aris 
naturaluri ricxvi. Semdegi kiTxvebi niSnebis gansazRvris wesebis gameorebas 
emsaxureba.
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5 - 10  `testebi~ naSTian gayofas ukavSirdeba. uaryofiTi ricxvebis Sem-
TxvevaSi, sasargebloa modulis jeradis mimateba _ am dros naSTi ar icvleba, 
magaliTad, –301-is 31-ze gayofisas miRebuli naSTis aRmosaCenad, sakmarisia 
ganvixiloT ricxvi: (–301) + 31⋅10.

davalebebSi uaryofiTi ricxvebis praqtikul gamoyenebebzec aris gamax-
vilebuli yuradReba _ `burTebis sxvaoba~ SeiZleba uaryofiTi iyos. sasaaTo 
zonebis aRniSvnisas uaryofiTi ricxvebi gamoiyeneba. diferencirebuli swavlebis 

ganxorcielebaSi gvexmareba 11 - 14  da 15 -17*  amocanebi _ maT moswavleTa mza-

obis Sesabamisad viyenebT. 16  da 17*  amocanebis ganxilviT, maRali mzaobis 
moswavleebisTvis ufro sainteresos gavxdiT saswavlo process.

17*   amocanis amoxsnisas, moswavlem unda aRmoaCinos amoxsnis `meTodi~ _ 
17x – 12y iyofa 19-ze, rogor gadavideT (10x + 3y)-ze? radgan 17x – 12y iyofa 19-ze, 
19-ze iyofa 10(17x – 12y) = 17(10x + 3y) – 171y = 17⋅(10x + 3y) – 19⋅9y. maSasadame, 10x + 3y iyofa 
19-ze.

analogiurad, b) davalebis Sesrulebisas, Tu 17x + 3y iyofa 61-ze, maSin 
8(17x + 3y) iyofa 61-ze. magram 8(17x + 3y) = 17(8x + 5y) – 61y. maSasadame, 8x + 5y iyofa 61-
ze. aq kargad Cans svla: 17x + 3y → 8x + 5y.

analogiuria 17*  amocanis amoxsnis gza: radgan 19x + 5y iyofa 36-ze, amitom 
8(19x + 5y) iyofa 36-ze. cxadia, 8(19x + 5y) = 19(8x + 4y) – 36y. maSasadame, 8x + 4y iyofa 36-
ze.

saSinao davalebis 1 - 5  `testebi~ naSTiani gayofis gameorebas emsaxureba; 

5 - 8  _ naturaluri ricxvebis Tvisebebis gameorebas.

9 - 15  savarjiSoebiT moswavleebi ganimtkiceben sakuTar codnas mTel 
ricxvebze moqmedebebis Catarebis Sesaxeb.

proeqtebis ganxilvas SeiZleba 1 gakveTili davuTmoT da visaubroT sasaaTo 
drois mixedviT sasaaTo sartylis Sesaxeb; mogzaurobisas, sasaaTo sartylebis 
codnis mniSvnelobis Sesaxeb; saqarTveloSi moqmedi sistemis Sesaxeb; ratom 
aris ufro advili evropis qveynebis CempionatebisTvis, an iqauri siaxleebisTvis 
Tvalis midevneba? ramdeni saaTia gansxvaveba Cvensa da Suaevropul dros Soris? 
rogor icvleba es dro zamTris periodSi? am kiTxvebze pasuxebis moZieba 
gansakuTrebiT saintereso unda iyos sportis moyvaruli moswavleebisTvis.
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1.3. racionaluri ricxvebi. racionaluri ricxvebis Caweris 
 sxvadasxva forma. procenti

Tema: ricxvebi da maTi gamoyeneba yoveldRiur cxovrebasa da mecnierebis 
sxvadasxva dargSi
savaraudo dro: 3 sT

samizne cneba 
da masTan 

dakavSirebuli 
mkvidri 

warmodgenebi

sakiTxebi
sakvanZo 

SekiTxvebi
davalebebi

ricxvebi da maTi 
Tvisebebi; ricxveb-
ze moqmedebebi. ra-
cionaluri ricxvi 
SeiZleba Caiweros 
wiladis, aTwiladis 
(sasruli an usas-
rulo perioduli 
aTwiladis) saxiT; 
procentic racion-
aluri ricxvis Caw-
eris erT-erT for-
mad miiCneva. ricx-
vebi SeiZleba gamov-
iyenoT sidideebisa 
da maT erTeulebs 
Soris Tanafardo-
bis Casawerad.

racionaluri 
ricxvebi; moqmede-
bebi racionalur 
ricxvebze. procen-
ti, sididis pro-
centis povna, pro-
centiT sididis 
povna, procentuli 
Sefardeba. racio-
naluri ricxvis 
Cawera sxvadasxva 
formiT

SeiZleba Tu 
ara yoveli  
racionaluri 
ricxvi Caiw-
eros wiladis 
saxiT, aT-
wiladis saxiT? 
ra saxis aT-
wiladiT Sei-
Zleba Caiweros 
racionaluri 
ricxvi?
ra SemTveva-
Si Caiwereba 
ukveci wiladi 
sasruli aT-
wiladis sax-
iT? usasrulo 
perioduli aT-
wiladis saxiT?

klasSi: 1 - 23
saSinao: 1 - 24

Sefasebis indikatorebi: moswavlem unda SeZlos raodenobis Cawera ricxvebiT, 
ricxviTi gamosaxulebebisa da sidideebis warmodgena ekvivalenturi formiT.

aqtivobebi: ricxvebis gameorebisa da ricxvebze codnis gaRrmavebis I 
etapi mTavrdeba racionaluri ricxvebis ganxilviTa da martivi ricxvebis 
gamoyenebasTan dakavSirebuli kompleqsuri davalebis SesrulebiT. pirvel 
gakveTilze vajamebT codnas naturaluri ricxvebisa da mTeli ricxvebis Sesaxeb, 
viwyebT racionaluri ricxvebis Tvisebebis gameorebas. pirvel 15 wuTSi, davalebis 
SemowmebasTan erTad, Tvals gadavavlebT, rogor uZRvebian moswavleebi ricxvebis 
Sesaxeb masalis gameorebis process; yuradRebas vamaxvilebT gamoyenebiT 
aspeqtebze. procesi SeiZleba kiTxvebis dasmiTa da moswavleebis pasuxebis 
analiziT mimdinareobdes.
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_ ras warmovadgenT naturaluri ricxvebiT? kidev sad viyenebT naturalur 
ricxvebs (raodenobis gamosaxvisa da rigis dadgenisas)?

_ Semdeg ra ricxvebis Seswavla daviwyeT (dadebiTi racionaluri ricxvebis)?
_ ra praqtikuli gamoyenebebi aqvs dadebiT racionalur ricxvebs (viyenebT 

sidideebis ricxviTi maxasiaTeblebis warmosadgenad, sidideebis zomebis 
dadgenisas)?

moswavleebs vesaubrebiT Sesasrulebeli kompleqsuri davalebisa da misi 
Sesrulebis mniSvnelobaze.

Semdeg gadavdivarT dadebiTi racionaluri ricxvebis geometriuli war-
modgenebis, geometriuli warmodgenebiT moqmedebebis Tvisebebis aRweraze.

mniSvnelovania racionaluri ricxvebis svadasxva warmodgenis aRwera da 
gaazreba. moswavleebma unda gaiazron, rom erTi da imave ricxvis Cawera SeiZleba 
sxvadasxva saxiT da yvela es Canaweri amave ricxvs warmoadgens; aucilebelia 
gavarCioT ricxvi Canawerisgan. racionaluri ricxvis cnebis (maT Soris, 
dadebiTi racionaluri ricxvis) zusti maTematikuri gansazRvreba skolaSi ar 
ganixileba. maswavlebels unda axsovdes mosamzadebeli kursebidan da umaRlesi 
skolidan, rom racionaluri ricxvebis SemoReba SeiZleba wiladebis simravleSi 
ekvivalentobis mimarTebis SemoRebiTa da ekvivalentobis klasebis saSualebiT; 
SeiZleba aqsiomuradac _ Tvisebebis CamoTvliT da maTi aqsiomebad gamocxadebiT. 
moswavleebi unda gavafrTxiloT, rom, xSirad, internetSi warmodgenili masala, 
romelic SeiZleba `saeWvo simkacris~ wignebidan iyos amoRebuli, ar aris zusti. 
mkidri warmodgenebi racionalur ricxvebze SeiZleba mokled maTi Caweris 
sxvadasxva formiT gamoixatos; racionaluri ricxvi SeiZleba Caiweros wiladis, 
aTwiladis (sasruli da usasrulo perioduli aTwiladis) saxiT, SeiZleba 
warmovadginoT procentiT. usasrulo periodul aTwiladad Caweris procesi 
dawvrilebiTaa aRwerili teqstSi. amasTanave, sasruli aTwiladic usasrulo 
perioduli aTwiladis erT-erTi saxea (periodi nulia). imazec gavamaxviloT 
yuradReba, rom Caweris erTaderTobis dasamkvidreblad, 9-s periodad ar 

viyenebT. magaliTad, 4,(9) = 4 9
9

 = 5 = 5,(0). maSasadame, aq periodad viyenebT nuls da 

5-s perioduli aTwiladis saxiT CavwerT erTaderTi formiT: 5 = 5,(0). 
racionaluri ricxvis Caweris sxvadasxva formis SesaZleblobis gaazrebis 

ganmtkicebas xels uwyobs 2 - 7 , 9 - 11  da 9 - 11  amocanebis amoxsna.

procentis gaazrebas emsaxureba 6 - 7 , 17 - 18  da 7 - 8 , 21  amo-
canebi. danarCeni amocanebi ricxvebze moqmedebebis Sesrulebasa da ricxvebis 

geometriul gamosaxvebs exeba. 3  `testi~ modulis cnebas gvaxsenebs, 
racionaluri ricxvis moduli sakoordinato wrfeze Sesabamisi wertilidan 
saTavemde manZils gamosaxavs.

procentebze amocanebi moswavleebma SeiZleba sxvadasxva xerxiT amoxsnan. 18  
25%-iani fasdaklebis Semdeg kaba 150 lari Rirs, maSasadame, 150 lari Seadgens 

fasis 75%-s, procentiT ricxvi unda vipovoT: 150 : 75% = 150
70

 ⋅100 = 200. moswavleebma 

unda SeZlon samive SemTxvevis (procentis povna, procentiT sididis povna, 
procentuli Sefardeba) ganxilva. magaliTad, Tu ricxvis 3% aris 30, maSin es 
ricxvi rom vipovoT, unda SevasruloT gayofa: 30:0,03. am ricxvis sapovnelad 
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zogierTebma SeiZleba gantoleba moiSvelion: x⋅0,03 = 30. (`testi~ 8 ). ricxvis 

400% rom vipovoT, es ricxvi unda gavamravloT 4-ze (`testi~ 7 ).
15 , 16  amocanebis analogiuri amocanebia saSinao davalebis 15  da 16  

amocanebi. amitom klasSi aRniSnuli amocanebis ganxilva daexmareba moswavleebs 
davalebis SesrulebaSi.

proeqti `dasabuTebis xerxebi~ uSualod ukavSirdeba namdvili ricxvebis 
SemoRebis istoriul aspeqtebs, kavSirs monakveTebis TanazomadobasTan da 
dasabuTebis mniSvnelovani xerxis _ sawinaaRmdegos daSvebis xerxis istoriuli 
nairsaxeobebis ganxilvas. debulebaTa dasabuTeba da dasabuTebis xerxebis 
codna maTematikis ganuyofeli nawilia; maTematikis mecnierebad Camoyalibeba 
maSin daiwyo (Zvel saberZneTSi VII-V saukuneebSi Zveli welTaRricxviT), roca 
gaCnda damtkicebebi. sawinaaRmdegos daSvebis xerxis nairsaxeobac _ usasrulo 
daSvebis xerxi, romelic kvadratis gverdisa da diagonalis araTanazomadobis 
damtkicebisas gamoiyeneboda, im periodSi Camoyalibda. Tumca, es xerxi XVII 
saukuneSi fermam ganaviTara ricxvTa Teoriis debulebebis damtkicebis dros. 
moswavlem unda SeZlos referatis saxiT warmoadginos dasabuTebis am xerxis 
gamoyenebis magaliTebi, sxvadasxva fesvis iracionalurobis damtkicebis 
magaliTebi da iracionalurobis geometriuli aspeqtebi. am kompleqsur 
davalebaze muSaoba ramdenime paragrafis win SevTavazeT moswavleebs _ namdvili 
ricxvebis Sesaxeb Semajamebeli mecadineobis Semdeg, isini SeZleben naSromis 
Sesrulebas da warmodgenas.

Zalian mniSvnelovania meore proeqtis Sesruleba. es davaleba ukavSirdeba 
ricxvebis mniSvnelovan gamoyenebebs da pasuxobs codnis Sefasebis indikators: 
moswavlem unda SeZlos sxvadasxva yofiTi movlenis ganxilvisas sidideebis 
warmodgena Sesabamisi ricxviTi maxasiaTeblebiT; sidideebsa da maT erTeulebs 
Soris Tanafardobis gamoTvla (maT. saS. 1).

moswavlem unda Seadginos sigrZis, farTobis, moculobis, masis erTeulebis 
cxrilebi metrul da arametrul sistemebSi; magaliTad, warmodgenili unda iyos 
sigrZis arametruli erTeulebic, diumi (inCi), futi, iardi da maTi kavSirebi 
metrTan, santimetrTan; masis erTeulebi _ stouni, funti, uncia da maTi 
kavSirebi kilogramTan; farTobis erTeulebi akri, (iardi)2, (futi)2, (diumi)2 
_ maTi kavSirebi cnobil erTeulebTan da maTi urTierTkavSirebi Sedgenili 
cxrilebis gamoyenebiT, moswavle SeZlebs kompleqsur davalebaSi miTiTebuli 
amocanebis amoxsnas da analogiuri amocanebis Sedgenas.

moswavleebs mouwevT zomis ZvelqarTuli erTeulebis dasaxelebaTa moZieba 
da maTi aRwera zomis Tanamedrove erTeulebiT.
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1.4. kvadratuli fesvi. iracionaluri ricxvebi

Tema: ricxvebi da maTi gamoyeneba yoveldRiur cxovrebasa da mecnierebis sxva-
dasxva dargSi
savaraudo dro: 2 sT

samizne cneba da 
masTan dakavSire-

buli mkvidri  
warmodgenebi

sakiTxebi
sakvanZo Se-

kiTxvebi
davalebebi

sidideebi, ricxve-
bi, maTi Tvisebebi, 
ricxviTi gamoTvle-
bi. ricxvi SeiZleba 
svadasxva ekviva-
lenturi saxiT Cai-
weros; yoveli ira-
cionaluri ricxvi 
SeiZleba Caiweros 
usasrulo araperi-
oduli aTwiladis 
saxiT; Tu natura-
luri ricxvi ar

kvadratuli fesvi, 
iracionaluri ricx-
vi, iracionaluri 
ricxvis Cawera usas-
rulo araperioduli 
aTwiladiT; kvadrat-
uli fesvis Semcveli 
gamosaxulebis Caw-
era sxvadasxva ekviv-
alenturi formiT

arsebobs Tu 
ara monakveTi, 
romlis sigrZe 
racionaluri 
ricxviT ar ga-
moisaxeba?
SeiZleba Tu 
ara davasax-
eloT iracion-
aluri ricxvi, 

klasSi: 1 - 14
saSinao: 

1 - 15

aris raime natura-
luri ricxvis kvad-
rati, maSin kvad-
ratuli fesvi am 
naturaluri ricx-
vidan iracionaluri 
ricxvia; arsebobs 
iracionaluri ricx-
vi, romelic raime 
racionaluri ricx-
vidan kvadratuli 
fesvi ar aris. neb-
ismieri monakveTis 
sigrZis gamosaxva 
SeiZleba racion-
aluri an iracion-
aluri ricxviT.

romelic kvad-
ratul fesvs 
ar ukavSirde-
ba?

Sefasebis indikatorebi: moswavlem unda SeZlos sidideebis warmodgena Sesa-
bamisi ricxviTi maxasiaTeblebiT; sxvadasxva sakvlevi Tu yofiTi movlenis ganx-
ilvisas, raodenobis Cawera; ricxvebis, ricxviTi gamosaxulebebis da sidideebis 
warmodgena ekvivalenturi formiT.
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A A1

A2

B

aqtivobebi: saklaso aqtivobebi saSinao davalebis SemowmebiTa da analiziT 
iwyeba; am Semowmebis paralelurad, mimdinareobs ricxvis cnebis gafarToebis 
sxvadasxva aspeqtis gaazreba da `axali~ ricxvebis SemoRebis algebruli da 
praqtikuli safuZvlebis ganxilva. algebruli safuZveli ukavSirdeba kvadratuli 
fesvis gamosaxvas _ SeuZlebelia racionaluri ricxviT gamovsaxoT kvadratuli 
fesvi 2-dan, ar arsebobs naturaluri ricxvebi, romelTa kvadratebis Sefardeba 
2-is tolia. moswavleebi icnoben am debulebis dasabuTebas sawinaaRmdegos 
daSvebis xerxiT, amjerad, kanonikuri daSlis SesaZleblobas viyenebT. praqtikuli 
aspeqti ukavSirdeba imis gaazrebas, rom arsebobs monakveTi, romlis sigrZes ver 
gamovsaxavT sasruli an usasrulo perioduli aTwiladiT.

magaliTad, Tu daviwyebT 1-is toli kaTetis mqone tolferda marTkuTxa 
samkuTxedis hipo tenuzis gazomvis process, maSin Semdegi suraTi miiReba: am 
monakveTze erTeulis sigrZis monakveTi erTxel moTavsdeba (gadavdoT A-dan 
marjvniv AA1 = 1; Semdeg A1B monakveTze, romelic 

1-ze naklebia, gadavdebT erTeulis 1
10

-s, is 

4-jer moTavsdeba da dagvrCeba A2B monakveTi, 

romlis sig rZe 1
10

-ze naklebia. aq gadavdebT erTeulis 1
100

 sigrZis monakveTebs 

da a. S. es procesi ar dasruldeba. AB-s sigrZe Caiwereba aTwiladiT, 1,41... yoveli 

racionaluri ricxvi, viciT, rom sasruli aTwiladiT, an usasrulo perioduli 
aTwiladis saxiT Caiwereba. mocemuli monakveTis sigrZe racionaluri ricxviT 
rom gamoisaxebodes, miviRebdiT sasrul an usasrulo periodul aTwilads. 
magram hipotenuzis sigrZe ar gamoisaxeba racionaluri ricxviT, amitom gazomvis 
procesi mogvcems usasrulo araperiodul aTwilads. vxedavT, rom praqtikuli 
miznis ganxorcielebisas (gazomvis procesisas) racionaluri ricxvebi sakmarisi 
ar aris; es erT-erTi aspeqtia _ ricxvis cnebis gafarToebis TvalsazrisiT. 
moswavleebTan vagrZelebT saubars π ricxvis Sesaxeb, romelic iracionaluri 
ricxvis erT-erTi magaliTia. π ricxvis iracionalurobisa da araalgebrulobis 
(π ar aris algebruli anu ar aris mTelkoeficientebiani mravalwevris fesvi) 
dasabuTeba skolaSi ar ganixileba.

moswavleebma kargad unda gaiazron iracionaluri ricxvebis SemoRebis 
algebruli da geometriuli `mizezebi~.

kerZod, ar arsebobs racionaluri ricxvi, romlis kvadrati 2-is tolia; 
ar arsebobs monakveTi, romlis sigrZe racionaluri ricxviT gamoisaxeba da 
mTel ricxvjer ganTavsdeba erTis toli kaTetis mqone tolferda marTkuTxa 
samkuTxedis hipotenuzaSi, anu am samkuTxedis kaTeti da hipotenuza uTanazomo 
monakveTebia.

sakontrolo kiTxvebiT kidev erTxel aRvniSnavT, rom yoveli racionaluri 
ricxvi Caiwereba sasruli an usasrulo perioduli aTwiladis saxiT, yoveli 
iracionaluri ricxvi _ usasrulo araperioduli aTwiladis saxiT. gamosaxvis 
formebi saSualebas gvaZlevs avxsnaT 3. a) kiTxvis pasuxi _ usasrulo perioduli 
an sasruli aTwiladebi wiladebis saxiT Caiwereba; wiladebis jami, wiladia, 
wiladi racionalur ricxvs warmogvidgens; b) kiTxvas kontrmagaliTis gamoyenebiT 
vpasuxobT: magaliTad, urTierTmopirdapire iracionaluri ricxvebis jami ar 
aris iracionaluri ricxvi _ 2 + (– 2), g) kiTxvaze pasuxs ki ase davasabuTebT: 
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Tu α iracionaluria da m
n

 + α = p
q

, maSin miviRebT winaaRmdegobas _ α wiladis 

saxiT Caiwereba (α = p
q

 –  m
n

 = pn–mq
nq

) (aq yvelgan wiladebis qveS vgulisxmobT mTeli 

ricxvisa da naturaluri ricxvis Sefardebas).
klasSi Sesasrulebeli amocanebis gamoyenebiT, moswavleebi ganimtkiceben 

codnas racionaluri da iracionaluri ricxvebis Cawerisa da kvadratuli 

fesvebis Semcveli gamosaxulebebis gamartivebis Sesaxeb ( 1 - 9  amocanebi); 

saSinao davalebis 1 - 11  amocanebi analogiuria. 

moswavleebma kargad unda gaiazron, rom, Tu n ar aris naturaluri ricxvis 
kvadrati, maSin n iracionaluri ricxvia; es faqti SeiZleba sxvadasxva xerxiT 

vaCvenoT; SeiZleba kanonikuri daSlis gamoyenebac: Tu n = a
b , a2 = b2n; radgan n ar 

aris naturaluri ricxvis kvadrati, amitom mis kanonikur daSlaSi aucileblad 
Sedis erTi mainc martivi ricxvi kent xarisxSi. es ki ewinaaRmdegeba aRniSnul 

tolobas. am debulebis Sedegia 10  amocanis a) SemTxveva. magram, Tu n = k2 (n∈N, 
k∈N), maSin n ar aris iracionaluri ricxvi (amocana 10 , b)).

11  magaliTad, a) 2+(1 – 2) = 1;
   b) 2⋅ 18 = 36 = 6.

12  11 iracionaluri ricxvia, usasrulo perioduli aTwiladi ki _ 
racionaluri.

13  π ricxvi iracionaluri ricxvia, is ar aris toli arc 3,14-is da arc 

(22
7

)-is _ racionaluri ricxvebis.

14  moswavleebi ixseneben wris farTobis gamosaTvlel formulebs, piTagoras 
Teoremas, Seadgenen Sesabamis gamosaxulebebs da amtkiceben debulebas _ 
kaTetebze agebuli naxevarwreebis farTobebis jami hipotenuzaze agebuli 
naxevarwris farTobis tolia.

saSinao davalebis 12 - 14  amocanebis analogiuri amocanebi klasSi iyo 
ganxiluli.

15*  amocanaSi dasmul kiTxvaze uaryofiT pasuxs warmogvidgens umartivesi 
magaliTi: 2 da – 2 iracionaluri ricxvebis ariTmetikuli saSualo nulis 
tolia _ racionaluri ricxvia.

jgufuri davaleba ajamebs moswavleTa mier iracionaluri ricxvebis Caweris 
Sesaxeb warmodgenebis gaazrebas; maswavlebels eZleva saSualeba Seamowmos 
moswavleTa mier dasabuTebis xerxebis gamoyenebis aTvisebis done. jgufuri 
davalebis Sesuleba moiTxovs sxvadasxva codnaTa integrirebul gamoyenebas 
(ricxvebis warmodgena sxvadasxva formiT, ricxvebis praqtikuli gamoyeneba 
sidideebis zomebis povnisas, dasabuTebis xerxebis gamoyeneba). moswavleebi 
cdiloben axsnan, ratom ar SeiZleba iyos, magaliTad, 10,10110111011110... perioduli 
aTwiladi; msjeloben _ ra cifrebisgan SeiZleba Sedgebodes periodi? nebismieri 
naturaluri k-sTvis, arsebobs Tu ara adgili, sadac gveqneba k cali erTiani? 
aisaxeba Tu ara erTianebis sul ufro mzardi raodenoba periodis arsebobaze? 
mivceT saSualeba moswavleTa jgufebs, imsjelon, gaaanalizon, ganixilon 
sxvadasxva SemTxveva.
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1.5. namdvili ricxvebi da maTi Tvisebebi

Tema: ricxvebi da maTi gamoyeneba yoveldRiur cxovrebasa da mecnierebis  
sxvadasxva dargSi
savaraudo dro: 2 sT

samizne cneba da masTan 
dakavSirebuli mkvidri 

warmodgenebi
sakiTxebi

sakvanZo  
SekiTxvebi

davalebebi

sidideebi, ricxvebi, maTi 
Tvisebebi, moqmedebebi 
ricxvebze.
yoveli racionaluri 
ricxvi SeiZleba Caiw-

eros sxvadasxva saxiT: m
n

 
wiladiT (m mTelia, n _ 
naturaluri), SeiZleba

namdvili ricx-
vebi, namdvili 
ricxvebis Cawera; 
Sedareba; moqme-
debebi  namdvil 
ricxvebze; ga-
mosaxva sakoordi-
nato wrfis wer-
tilebiT.

ra saxiT Sei-
Zleba Caiweros 
racionaluri 
ricxvi, ra 
saxiT SeiZle-
ba Caiweros 
iracionaluri 
ricxvi?

klasSi: 

1 - 12
saSinao: 
1 - 12

Caiweros perioduli us-
asrulo aTwiladiT (maT 
Soris, sasruli aTwila-
diT); yoveli iracion-
aluri ricxvi SeiZleba 
Caiweros usasrulo ar-
aperioduli aTwiladis 
saxiT. iracionalur 
ricxvebze moqmedebebs 
vatarebT miaxloebiTi 
mniSvnelobebis gamoy-
enebiTac

ra simravlea 
racionalur 
da iracion-
alur ricxvTa 
simravleebis 
gaerTianeba?

Sefasebis indikatorebi: moswavlem unda SeZlos sidideebis warmodgena Sesa-
bamisi ricxviTi maxasiaTeblebiT; raodenobis Cawera; ricxvebis, ricxviTi ga-
mosaxulebebisa da sidideebis warmodgena ekvivalenturi  formiT (maT. saS. 1).

aqtivobebi: paragrafSi Sesuli cnebebi moswavleebisTvis cnobilia; paragrafis 
ZiriTadi daniSnulebaa namdvili ricxvebis Sesaxeb im sakiTxebis sistemaSi moyvana 
da gameoreba, romlebic wina paragrafebSi iyo ganxiluli.

kidev erTxel, moswavleebTan erTad, Tvali gadavavloT ricxvis cnebis 
ganviTarebis gzas, romelic wina gakveTilebze, iracionaluri ricxvebis 
SemoRebis algebruli da geometriuli TvalsaCinoebis gamoyenebiT aRvwereT. 
amitom gakveTilis pirveli 15 wuTi am procesis bolo monakveTis gameorebas 
eTmoba. kiTxvebi SeiZleba teqstidan SevarCioT; moswavlem kargad unda gaiazros 
iracionaluri ricxvebis SemoRebis praqtikuli aspeqtebi _ yvela monakveTis 
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sigrZis gamosaxva SeuZlebelia racionaluri ricxviT, arsebobs monakveTebi, 
romelTa sigrZe gamoisaxeba iracionaluri ricxviT. 

_ daasaxeleT monakveTi, romlis sigrZe gamoisaxeba 2-iT.
_ rogor avagoT monakveTi, romlis sigrZe 2-is tolia?
_ rogor SeiZleba sakoordinato wrfeze vipovoT wertili, romelic 2-iT 

gamoisaxeba.
_ ra saxis aTwiladebiT gamoisaxeba racionaluri ricxvebi?
_ ra saxis aTwiladebiT gamoisaxeba iracionaluri ricxvebi?
moswavleebTan erTad vajamebT namdvil ricxvTa simravlis agebis process: 

racionalur da iracionalur ricxvebs namdvili ricxvebi ewodeba.
usasrulo aTwiladebis sakoordinato wrfis wertilebiT gamosaxvis procesi 

moswavleebis daxmarebiT warmovadginoT. avagebT sakoordinato wrfeze wertils, 
romelic mocemul usasrulo aTwilads: α = 1,2507.... ricxvs Seesabameba. es procesi 
Cven wina gakveTilebis axsnis drosac warmovadgineT: gadavzomavT 1-is tol 
monakveTs da darCenil nawilSi (1-sa da 2-s Soris) 1-dan marjvniv _ meaTedis 
tol monakveTs 2-jer gadavdebT; Semdeg, 1,2-sa da 1,3-s Soris monakveTze, 1,2-dan 
gadavdebT measedis tol monakveTs 5-jer. es procesi grZeldeba. Tu usasrulo 
aTwiladi periodulia, maSin moiZebneba erTeulis nawili, romlis mTel ricxvjer 
gadadebis Semdeg miiReba P wertili. magaliTad, wertili, romelic 1,(3) usasrulo 
periodul aTwilads gamosaxavs, miiReba erTeulis mesamedis 4-jer gadadebis 

Semdeg (1,(3) = 4
3

 = 4⋅1
3

). magram, arsebobs wertilebi, romlebic ar Seesabameba 

racionalur ricxvebs; magaliTad, 2-is toli sigrZis monakveTis gadadebiT 
saTavidan marjvniv, miiReba wertili, romelic Seesabameba iracionalur ricxvs 
_ 2-s. analogiurad, Tu Cveni usasrulo aTwiladi 1,2507.... araperioduli 
aTwiladia, maSinac arsebobs monakveTi, romlis sigrZe am ricxviT gamoisaxeba 
(iracionaluri ricxviT) da misi gadadebiT saTavidan marjvniv miiReba P wertili, 
romelic am iracionalur ricxvs Seesabameba.

amis Semdeg gadavdivarT namdvili ricxvebis Sedarebisa da namdvil ricxvebze 
moqmedebebis Catarebaze. Sedarebis wess aTwiladebisTvis moswavleebi icnoben, 
amitom ar gauWirdebaT analogiuri wesis gamoyeneba namdvili ricxvebis 
Sedarebisas, roca es ricxvebi aTwiladebiTaa warmodgenili.

namdvil ricxvTa Sekrebis wess magaliTis ganxilviT warmovadgenT. vTqvaT, 
gvaqs ori namdvili ricxvi:

	 	 α = 1,23001...,  β = 0,78044...
α ricxvis aTobiTi miaxloebebi naklebobiT da metobiT aRvniSnoT: xn da xn′-iT; 

x1 = 1; x2 = 1,2; x3 = 1,23; x4 = 1,230; x5 = 1,2300; x6 = 1,23001.
  x1′ = 2;   x2′ = 1,3;   x3′ = 1,24;   x4′ = 1,231;   x5′ = 1,2301;   x6′ = 1,23002;
β ricxvis miaxloebiTi mniSvnelobebi iyos: y1 = 0; y2 = 0,7; y3 = 0,78; y4 = 0,780; 

y5 = 0,7804; y6 = 0,78044.
  y1′ = 1;   y2′ = 0,8;   y3′ = 0,79;   y4′ = 0,781;   y5′ = 0,7805;   y6′ = 0,78045.
maSasadame, imisgan damoukideblad, risi toli iqneba α da β-s Semdegi aTobiTi 

niSnebi, gveqneba:
  x6 + y6 = 2,01045 ≤ x + y < x6 ′+ y6′ = 2,01047
jamisTvis SegviZlia davweroT oTxi niSani mZimis Semdeg:
   x + y = 2,0104....
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SeiZleba moswavleebma SeZlon Sekrebis wesis Camoyalibeba: α da β namdvili 
ricxvebis jami aris iseTi namdvili γ ricxvi, romelic nebismieri mTeli 
arauryofiTi n-isTvis akmayofilebs pirobas:

   xn + yn ≤	γ	< xn′ + yn′,
sadac xn aris α-s aTobiTi miaxloebebi naklebobiT, xn′ _ metobiT; yn aris β-s 
aTobiTi miaxloebebi naklebobiT, yn′ _ metobiT.

moswavleebma unda gaiazron, rom, rogorc wesi, Sekreba miaxloebiT 
mniSvnelobebze (sasrul aTwiladebze) xdeba da jamsac miaxloebiT gamovsaxavT 
(aTwiladis saxiT). analogiurad vasrulebT gamravlebasac.

klasSi am magaliTis ganxilva daexmareba moswavleebs 11  amocanis amoxsnaSi. 

namdvili ricxvebis Sedarebaze varjiSs emsaxureba 8 , 10  da 8 - 10  amocanebi.

9  amocanis amoxsnisas, moswavlem unda SeZlos aTwiladi niSnebis jgufebad 

dayofa (xuT-xuT cifrad) da Sedareba. aq igi iyenebs kargad cnobil xerxs 
(iracionaluri ricxvebis Caweris) am xerxis Sexseneba 2  `testis~ ganxilvis 
dros xdeba. klasSi es `testi~ dawvrilebiT gavarCioT da vTxovoT moswavleebs 
daasaxelon araperioduli usasrulo aTwiladebi, romlebic iracionalur 
ricxvebs warmoadgens; SeiZleba aseTi ricxvebis Sedgenis kanonzomierebebze 
visaubroT: mZimis Semdeg saxeldeba raime cifri, Semdeg gansxvavebuli erTi 
cifri, meordeba pirveli cifri, Semdeg 2-jer vwerT meore cifrs, meordeba 
pirveli cifri, Semdeg 3-jer vwerT meore cifrs da a. S.

am xerxs xSirad viyenebT usasrulo araperioduli aTwiladis dasawerad.

9  amocanis amoxsnisas, moswavlem ricxvebi ase unda Caweros:
  0,00112  00112   00112     001120
  0,00112  00112   00112  112112
axla zemoT aRniSnuli wesis mixedviT, advilad SevadgenT iracionalur 

ricxvs, romelic am or ricxvs Sorisaa:
  0,00112  00112   00112     01001000100001...

6  amocana miuTiTebs mTel ricxvTa simravlis `Caketilobaze~ Sekrebis, 
gamravlebisa da gamoklebis mimarT; magram gayofis mimarT ar gvaqvs `Caketiloba~ 
_ Semodis racionaluri ricxvebi.

7  amocana miuTiTebs namdvil ricxvTa simravlis `Caketilobaze~ Sekrebis, 
gamravlebis, gamoklebisa da gayofis (nulisgan gansxvavebulze) mimarT. ana-

logiuri msjelobebis Catareba mouwevT moswavleebs 6 , 7  amocanebis 
amoxsnisas.
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1.6. ricxvis moduli. ricxvis miaxloebiTi mniSvneloba.
 miaxloebis absoluturi cdomileba.
 fardobiTi cdomileba

Tema: ricxvebi da maTi gamoyeneba yoveldRiur cxovrebasa da mecnierebis  
sxvadasxva dargSi
savaraudo dro: 3 sT

samizne cneba.
samizne cnebasTan  

dakavSirebuli mkvidri 
warmodgenebi

sakiTxebi
sakvanZo 

SekiTxvebi
davalebebi

sidideebi, ricxvi, ricxviTi 
gamoTvlebi.
sidideebis gazomvis Se-
degad miRebuli ricxvebi, 
miaxloebiT, sizustis ama 
Tu im xarisxiT warmoadgens 
saZiebel sidideebs; zus-
ti gamoTvlebis Catareba, 
rogorc wesi, SeuZlebelia. 
zogierTi obieqti gazomvis 
zusti Catarebis saSualebas 
ar iZleva; sididis miaxloe-
biTi ricxviTi mniSvnelobis 
warmodgenisas, mniSvnelova-
nia WeSmariti mniSvnelobis-
gan gansxvavebis Sefaseba, am 
gansxvavebis Sefaseba xdeba 
miaxloebis absoluturi da 
fardobiTi cdomilebebis 
gamoyenebiT.

ricxvis mod-
uli, modulis 
Tvisebebi;
ricxvis mi-
axloebiTi 
mniSvnelobis 
absoluturi 
cdomileba; 
ricxvis mi-
axloebiTi 
mniSvnelobis 
fardobiTi 
cdomileba.

ra sidideebiT 
vaxasiaTebT 
ricxvis miax-
loebiT mniS-
vnelobebs? 
yovelTvis aris 
SesaZlebeli 
absoluturi 
cdomilebis mo-
Zebna?

klasSi: 

1 - 18

saSinao:
1 - 17

Sefasebis indikatorebi: moswavlem unda SeZlos ricxvebis, ricxviTi gamo-
saxulebebisa da sidideebis warmodgena ekvivalenturi formiT; zusti an miax-
loebiTi gamoTvlebis Sesruleba; fardobiTi cdomilebis garkveva; miaxloebiT 
gamoTvlaTa da Sefasebis xerxebis gamoyeneba (maT. saS. 1).

aqtivobebi: axali masala ukavSirdeba namdvili ricxvebis geometriul war-
modgenas, namdvili ricxvebis usasrulo aTwiladebiT miaxloebiT warmodgenebs. 
amitom saSinao davalebis SemowmebasTan erTad vimeorebT aRniSnul sakiTxebs; 
yovel namdvil ricxvs sakoordinato wrfeze erTaderTi wertili Seesabameba, es 
ricxvi aRniSnuli wertilis koordinatia; vimeorebT iracionaluri ricxvis (gan-
vixilavT 2-s) Sesabamisi wertilis povnis process. amasTanave, urTierTmopirda-
pire ( 2 da – 2) iracionaluri ricxvebis ganxilviT, vimeorebT ricxvis modulis 
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geometriul warmodegnas _ a ricxvis moduli, |a| _ aris a ricxvis Sesabamisi 
wertilidan saTavemde manZili. am warmodgenas algebruladac CavwerT da moswav-
leebTan erTad ganvixilavT sxvadasxva magaliTs. 

Aase, TandaTanobiT, winare codnaze dayrdnobiT mimdinareobs axali cod-
nis `aSenebis~ procesi; ganvixilavT modulis Tvisebebs da vasabuTebT maT 
(dasabuTebisas, viyenebTY sruli induqciis meTods). magaliTad, yvela 4 SemTx-
vevis ganxilviT vasabuTebT:

     |a + b| ≤ |a| + |b|.
Semdegi procesi ricxvebis gamoyenebebs ukavSirdeba, sidideebis gazomvis 

procesi am sidideebis ricxviTi maxasiaTeblebis povnis procesia, magram gazom-
vis zusti Catareba, sididis ricxviTi maxasiaTeblis zusti mniSvnelobis povna, 
rogorc wesi, SeuZlebelia. moswavleebi asaxeleben mizezebs, ratom aris SeuZle-
beli, xSirad, gazomvebis zusti Catareba. Sesabamisad, sidideebis am gziT miRebu-
li ricxviTi maxasiaTeblebi, rogorc wesi, miaxloebiT aris xolme warmodgenili 
_ moswavleebma kargad unda gaiazron mkvidri warmodgenebi ricxvebis miaxloe-
bebis Sefasebebis aucileblobis Sesaxeb. pirveli sidide, romliTac miaxloebis 
Sefaseba xdeba, absoluturi cdomilebaa _ am sididis SemoRebis saWiroebaze 
SeiZleba moswavleebma imsjelon. aq moswavleebis winare codnis gaxseneba Sei-

Zleba daexmaros _ 1
3

 usasrulo aTwiladis saxiT Caiwereba, amasTanave, es ricxvi 

miaxloebiT SeiZleba sxvadasxva sasruli aTwiladiT warmovadginoT _ romeli 
warmodgenaa ufro `zusti?~ _ 0,3; 0,33; 0,333? moswavleebi Sefasebas sxvaobis 
modulis gamoTvliT akeTeben da am sididis mniSvnelobaze saubroben.

saxelmZRvanelos teqstSi gamoTvlilia 1
3

 -is miaxloebiT, 0,3-iT warmodgenisas 
miaxloebis absoluturi cdomileba. 

Semdegi magaliTi exmareba moswavleebs gaiazron, rom absoluturi cdomilebis 
povna xSirad SeuZlebelia, amitom mniSvnelovania misi `sazRvris~ miTiTeba. Tu 
a ricxvis miaxloebiTi mniSvneloba aris x, absoluturi cdomileba |x–a| ar aRe-
mateba h-s, anu |x–a| ≤ h, maSin –h ≤ x–a ≤ h, a–h ≤ x ≤ a + h da vwerTL x = a ±	h.

moswavleebma kargad unda gaiazron, rom gasazom xelsawyoebSi, gazomvis 
sizuste umciresi danayofis sigrZis tolia _ zemoT warmodgenili `sazRvari~ 
danayofis sigrZea.

moswavleebi ixseneben aTwiladebis damrgvalebis wess da ukavSireben absolu-
turi cdomilebis `sazRvris~ aRebis mizanSewonilobas. ricxvebis damrgvalebis 
wesis mixedviT, cdomileba ar aRemateba SenarCunebuli Tanrigis erTeulis nax-
evars. magaliTad, 723,467-is measedebamde damrgvalebisas, miviRebT:

     723,467≈723,47.
absoluturi cdomileba aris:

     0,003 < 1
2

 ⋅	0,01 = 0,005.

rac Seexeba usasrulo aTwiladebis metobiTa da naklebobiT sasruli 
aTwiladebis mimdevrobebiT warmodgenas _ aRniSnuli sasruli aTwiladebi war-
moadgens miaxloebiT mniSvnelobebs da TiToeuli aTwiladis aRebisas miRebuli 
absoluturi cdomileba ar aRemateba misi marjvnidan bolo cifris Tanrigis 1 
erTeuls. 
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ganxiluli amocanebiT mimdinareobs teqstSi miRebuli codnis ganmtkiceba.

magaliTad, 1 - 5  amocanebiT ganvimtkicebT codnas absoluturi cdomilebis 

gamoTvlaze. 6 - 8  amocanebiT aRniSnulia, rogor warmovadgenT sidides, roca 
viciT mxolod absoluturi cdomilebis sazRvari; maSasadame, mimdinareobs var-
jiSi gazomvis Caweraze, roca gazomvis Sedegad miRebuli ricxvis CanawerSi mi-
TiTebulia absoluturi cdomilebis sazRvari, magaliTad, Tu 0,5-mde sizustiT 
gazomvisas temperatura aris miaxloebiT 21,5, maSin igi ase Caiwereba: t = 21,5±0,5.

6  aq a = 2,4 ± 0,1, maSasadame, 2,3 ≤ a ≤ 2,5.

7  a) 7,9 ≤ a ≤ 8,1.

14  amocanis gamoyenebiT, vixsenebT damrgvalebis wesebs.

fardobiTi cdomilebis Sesaxeb codnis ganmtkiceba xdeba 15 - 18  amocanebiT. 

18  amocana gaTvaliswinebulia maTematikiT gansakuTrebulad dainteresebuli 
moswavleebisTvis.

15  da 17  amocanebis gamoyenebiT mimdinareobs fardobiTi cdomilebis Se-
faseba _ fardobiTi cdomilebis kavSiris damokidebuleba gazomvis sizustes-

Tan. magaliTad, 17  amocanis saSualebiT, vafasebT fardobiT cdomilebebs.
mzis masis SemTxvevaSi, fardobiTi cdomilebis Sefaseba (fardobiTi cdomile-

ba ar aRemateba) gamoisaxeba

     0,1⋅1033

2⋅1033
 = 1

20
 = 5%-iT.

burTis masis SemTxvevaSi _ 0,1
2,5

 = 4%-ia.

18*  am amocanis amoxsnisas, viyenebT modulis Tvisebebs. vTqvaT, a da b ricx-
vebis miaxloebiTi mniSvnelobebi, Sesabamisad, aris x da y, xolo absoluturi 
cdomilebebia ∆x da ∆y.

Sesabamisad gvaqvs: 
	 	 	 	 ∆x = |a–x|,  ∆y = |b–y|
	 	 ∆(x + y) = |(a + b)–(x + y)| = |(a–x) + (b–y)| ≤ |a–x| + |b–y|;
miviReT:  |∆(x + y)| ≤	|∆x| + |∆y|.
(gamoviyeneT modulis Tviseba: jamis moduli ar aRemateba SesakrebTa modu-

lebis jams).
amrigad, damtkicda, rom miaxloebiT mniSvnelobaTa jamis absoluturi cdo-

mileba ar aRemateba SesakrebTa absoluturi cdomilebebis jams. maSasadame, 
jamis absoluturi cdomilebis sazRvrad SeiZleba miviRoT SesakrebTa absolu-
turi cdomilebebis sazRvarTa jami.

aseve, moswavleebTan erTad, SeiZleba Sesabamisi magaliTis ganxilvac. Tu sam-
kuTxedis gverdebisTvis gvaqvs miaxloebiTi tolobebi: a = (63,4 ± 0,1)sm, b = (47,8 ± 0,1)
sm, c = (73,1 ± 0,1)sm, maSin perimetrisTvis gveqneba:

  p≈a + b + c = 63,4 ± 0,1 + 47,8 ± 0,1 + 73,1 ± 0,1;
  p = (184,3 ± 0,3) sm;
saSinao davalebis amocanebi, ZiriTadad, klasSi amoxsnili amocanebis analo-

giuria: absoluturi cdomilebis gamoTvla ( 1 - 5 ), miaxloebaTa Canawerebis 

wakiTxva da gamoyeneba ( 6 - 17 ). 12  amocanaSi saWiroa m/wm-Si gamosaxuli 
siCqaris gamosaxva km/saaTebSi; viTvaliswinebT erTeulebs Soris kavSirebs:
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  1 m = 0,001 km;  1 wm = 1
3600

 sT;   0,001 : 1
3600

 = 3600
1000

 =3,6.

  1 m/wm = 3,6 km/sT.
proeqtze muSaoba daexmareba moswavles cxrilebisa da internetis gamoyenebi-

sas miaxloebiTi mniSvnelobebis wesebis gaazrebaSi. moswavleebi gaiazreben dam-
rgvalebis wesebis kavSirs miaxloebiTi mniSvnelobis absolutur cdomilebasTan 
_ am dros cdomileba ar aRemateba bolo cifris Tanrigis naxevars.

Tu 8-is miaxloebiT mniSvnelobad kalkulatorSi miTiTebulia 5,2915026221, 
maSin aq meaTasedebis cifri 1 (iseve rogorc yvela Semdegi cifri, garda bolo 
1-ianisa) sando cifria.

am ciframde damrgvalebiT aris miTiTebuli mocemuli fesvis mniSvneloba 
Cveni wignis bolos warmodgenil cxrilSi: 5,292. cxadia, aq cdomileba ar aRemate-

ba meaTasedebis 1
2

 -s; moswavlem unda ganixilos kavSirebi sxvadasxva cnobarSi mi-

axloebiT mniSvnelobebs Soris, imsjelos cdomilebis Sefasebaze. maSasadame, mi-
axloebiTi mniSvnelobebis warmodgenisas miTiTebuli yvela cifridan ara umetes 
erTi cifri (bolo) SeiZleba ar iyos sando cifri. (rogorc, Cven mier ganxilul 
SemTxvevaSi _ 5,292-Si yvela sandoa, bolo cifris garda).

moswavlem unda axsnas, rom kvadratSi ayvanisas miRebuli ricxvis bolo ci-
fri naklebad SeiZleba iyos sando, vidre am xarisxis fuZis bolo cifri.

axla namravlidan fesvis amoRebis SemTxveva ganvixiloT. magaliTad, 
16357⋅35371  fesvis mniSvnelobas zogierTi modelis kalkulatori ase warmogvid-

gens:
   16357⋅35371  ≈24053,34586
aq yvela cifri sandoa, garda bolo 6-isa. Tu Sedegs davamrgvalebT meaTa-

sedebamde, miviRebT:
   16357⋅35371  ≈	24053,346,
aq pirveli 7 cifria sando. 
axla TiToeuli Tanamamravlidan fesvis mniSvneloba (meaTasedamde dam-

rgvalebiT) da am mniSvnelobaTa namravli mivuTiToT: 
   16357≈127,894;
   35371  ≈	188,072;
   16357 ⋅ 35371  ≈	24053,280.
cxadia, 24053,346 ufro zustia vidre, 24053,280, radgan pirvel ricxvSi pirve-

li 7 cifria sando, meoreSi sandoa mxolod pirveli 5 cifri.
maRali akademiuri mzaobis zogierTma moswavlem miaxloebiTi ricxvebis SemTx-

vevaSi SeiZleba 1-ze meti ricxvebis kvadratSi ayvanisa da kvadratuli fesvis 
amoRebisas miaxloebiTi mniSvnelobebis gansazRvris Sesaxebac imsjelos da aR-
niSnuli saxis ricxvebisTvis gamoiyenos es wesi. kvadratuli fesvis amoRebisas, 
SedegSi unda davtovoT imdeni cifri, ramdenic aqvs mocemul ricxvs, amasTanave, 
bolo cifri `ufro sandoa~, vidre fesvqveSa ricxvis bolo cifri. kvadratSi 
ayvanisas unda davtovoT imdeni cifri, ramdenic aqvs fuZes; miaxloebiTi ricxve-
bis gamravlebisas, unda davtovoT imdeni cifri, ramdenic aqvs im Tanamamravls, 
romlis cifrebis raodenoba naklebia. 
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1.7. fesvi. ricxvis warmodgenis standartuli forma. 
 wiladmaCvenebliani xarisxi

Tema: ricxvebi da maTi gamoyeneba yoveldRiuri cxovrebisa da mecnierebis 
sxvadasaxva dargSi
savaraudo jami: 3 sT

samizne cneba.
samizne cnebas-

Tan dakavSirebu-
li mkvidri  

warmodgenebi

sakiTxebi
sakvanZo  

SekiTxvebi
davalebebi

sidideebi, ricx-
vebi, ricxviTi 
gamoTvlebi.
ricxvebi SeiZle-
ba gamoviyenoT 
yoveldRiur 
cxovrebasa da 
mecnierebis sx-
vadasxva dargSi; 
ricxvis Cawera 
standartuli 
formiT xSir-
ad gamoiyeneba 
sabunebismetyve-
lo mecnierebebSi 
didi an mcire 
ricxvebis warmo-
sadgenad.

namdvili ricxvis 
Cawera sxvadasx-
va saxiT; fesvi, 
ariTmetikuli 
fesvi, ricxvis 
xarisxi wiladi 
maCvenebliT; wil-
admaCvenebliani 
xarisxis Tvisebe-
bi; ricxvis Cawera 
standartuli 
formiT

ra SemTxvevaSia 
gansazRvruli 
ricxvis xarisxi 
wiladi maCveneb-
liT? arsebobs 
Tu ara kenti 
xarisxis fesvi 
uaryofiTi ricx-
vidan? SeiZleba 
Tu ara kenti 
xarisxis fesvi 
uaryofiTi ricx-
vidan CavweroT 
wiladmaCveneb-
liani xarisxiT?

klasSi:

1 - 28

saSinao:

1 - 27

Sefasebis indikatorebi: moswavlem unda SeZlos realur cxovrebaSi sx-
vadasxva sakvlevi, samecniero sakiTxisa, Tu yofiTi movlenis ganxilvisas si-
dideebis warmodgena Sesabamisi ricxviTi maxasiaTeblebiT; raodenobis Cawera; 
sidideebsa da maT erTeulebs Soris Tanafardobis gamoTvla; ricxvebis, ricx-
viTi gamosaxulebebis warmodgena ekvivalenturi formiTY (maT. saS. 1)

aqtivobebi: pirveli gakveTilis sawyisi 10 wuTi winare codnis gaaqtiurobas 
eTmoba _ vixsenebT kvadratul fesvs, ariTmetikul kvadratul fesvs; moswav-
leebma kargad unda gaiazron _ `kvadratuli fesvi dadebiTi ricxvidan aris ori 
_ urTierTmopirdapire ricxvi~. dadebiT kvadratul fesvs dadebiTi ricxvidan 
ariTmetikuli kvadratuli fesvi ewodeba; nulidan kvadratuli fesvi nulia. ma-
Sasadame, a (a ≥ 0) aRniSvniT moicema erTaderTi ricxvi, romlis kvadrati a-s to-
lia. es erTaderTi ricxvi dadebiTi ricxvia, an 0-ia. winare codnis aseTi gameo-
rebis Semdeg gadavdivarT n-uri xarixis fesvis ganxilvaze, Tumca, arc es sakiTx-
ia moswavleebisTvis ucxo, moswavleebs CamovuwerT swor da araswor tolobebs, 
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romlebiTac warmodgenilia luwi xarisxis fesvi dadebiTi ricxvidan da vTxovT 
SearCion swori tolobebi da axsnan, ras efuZneba maTi gadawyvetileba. 

gadavdivarT mTelmaCvenebeliani xarisxisa da Sesabamisi Tvisebebis gaxsene-
baze. amas mosdevs ricxvis standartuli formiT Cawerisa da misi mniSvnelobis 
miTiTeba. xazi unda gavusvaT standartuli formis gamoyenebebs sabunebismetyve-
lo mecnerebebSi. Sesabamisi jgufuri muSaoba daexmareba moswavleebs am formis 
mniSvnelobis kargad gaazrebaSi.  

paragrafSi ganxiluli sakiTxebidan, siaxle SeiZleba iyos racionalurmaCven-
ebliani xarisxis SemoReba. aq mniSvnelovania sakvanZo SekiTxvebi _ ra SemTxveva-

Sia SemoRebuli racionalurmaCvenebliani xarisxi; sworia Tu ara, rom (–8) 
1
3 = –2? 

aris Tu ara swori toloba: (–8) 

1
3 = –83 . SeiZleba vimsjeloT _ uaryofiTi ricxvis 

wiladmaCvenebliani xarisxis SemoRebisas ra winaaRmdegobebi SeiZleba Segvxvdes. 

magaliTad, Tu CavTvliT, rom (–8) 

1
3 = –2, maSin (–8) 

2
6 = (–8)26  = 2.

1
3

 da 2
6

 xom erTi da imave ricxvis Canawerebia?

klasis moswavleebis SesaZleblobebis gaTvaliswinebiT, SeiZleba am magali-
TiT avxsnaT _ ratom ar aris mizanSewonili uaryofiTi ricxvis wiladmaCveneb-
liani xarisxis SemoReba.

amocanebis amoxsniT mimdinareobs codnis ganmtkiceba xarisxis cnebis ganzo-
gadebasa da standartuli formiT Caweris Sesaxeb.

moswavlem unda SeZlos daasaxelos namdvili ricxvebi, romelTa meoTxe 
xarisxis aris 11, erT-erTi _ dadebiTi ricxvia _ 114 , meore _ uaryofiTi  

(– 114 ) (`testi~ 1 ). Tu moswavles kargad aqvs gaazrebuli kenti xarisxis maCven-

eblis SemTxveva, maSin mas ar gauWirdeba 2 - 3  `testebSi~ swori pasuxebis Ser-
Ceva _ x dadebiTia, Tu uaryofiTi, kenti n ricxvisTvis, vwerT xn

 da ( xn
)n = x; Tu 

x3  = –0,2, maSin x = (– 0,2)3 = –0,008.

4  am testSi yuradRebas vamaxvilebT imaze, rom, Tu a < 0, maSin a24 -s azri 
aqvs, a-s ki azri ara aqvs; am dros gvaqvs: (– a) > 0 da 

    a24  = (–a)24  = –a.

 7  `testiT~ kidev erTxel xdeba imis gaazreba, rom (–8) 

1
3 -s azri ara aqvs da 

(–8) 

1
3 ≠  –83 .
fesvebze moqmedebebis gameorebasa da codnis ganmtkicebas emsaxureba

11 - 13  davalebebis Sesruleba.

14  amocanis amoxsnisas, moswavle msjelobs: Tu 0 < a < b, maSin an  < bn
, radgan, 

winaaRmdeg SemTxvevaSi _ e. i. roca an  ≥  bn
, naturalurmaCvenebliani xarisxis 

Tvisebis Tanaxmad, a ≥ b. miaqcieT yuradReba moswavlis msjelobas da dasabuTebis 

xerxis gamoyenebas. am amocanis amoxsnis Semdeg moswavleebi advilad xsnian 15  
amocanas: a) 44  = 2 , 2  < 3 . fesvebisa da wiladmaCvenebliani xarisxis Tvisebebi-
sa da standartuli formiT ricxvebis Caweris Sesaxeb codnis ganmtkicebas em-

saxureba 16 - 18  amocanebis amoxsna.

magaliTad, 16⋅10–6

8⋅10–3  = 2⋅10–3 = 0,002;
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   (27
8 )– 13 = ( 8

27) 13 = [(23)3] 13 = 23;

Tu x > 0, y > 0, x–y = (x 

1
2)2– (y 

1
2)2 = (x 

1
2 + y 

1
2)(x 

1
2 – y 

1
2),

   73 > 44, amitom 730 > 440,

   ( 3 )– 56 = 3– 5
12, 43 3–1 1

3 = 3–
 

1
3⋅3–

 

1
12 = 3–

 

5
12.

klasSi ori gakveTilis ganmavlobaSi 1 - 28  amocanebis kargad garCevis Sem-

deg, moswavleebs ar unda gauWirdeT saSinao davalebis 1 - 27  amocanebis 

amoxsna; magaliTad, kvlav yuradRebas vamaxvilebT imaze, rom ( – 16) 

1
4 gamosax-

uleba ar aris gansazRvruli: Tu x > 0 da y > 0, maSin x 

2
5 = (x 

1
5)2, y 

2
5 = (y 

1
5)2, amitom x 

2
5 – y 

2
5 = 

 (x 

1
5 + y 

1
5)(x 

1
5 – y 

1
5).

moswavlem, xarisxis Tvisebebis gamoyenebiT unda SeZlos, ricxvebis standar-
tuli formiT Cawera. magaliTad,

   20000
0,0005

 = 2⋅104

5⋅10–4
 = 2

5
 ⋅108 = 2

5
⋅10⋅107 = 4⋅107.

amocanebis TviTSefasebisTvis

moswavle sargeblobs Sefasebis rubrikiT da afasebs sakuTar codnas ricxve-
bisa da ricxvebze moqmedebebis Sesaxeb.

moswavleebi Tavad aRmoaCenen xarvezebs sakuTar codnaSi da Sedegebs maswav-
lebels uziareben. maswavlebeli iyenebs Sefasebis Sedegebs da amocanaTa ganx-
ilviT, damatebiTi davalebebis Sesrulebis saSualebiT, cdilobs xarvezebis ga-
mosworebas. moswavlis mier amocanebis amoxsnebis Sefaseba maswavlebels aZlevs 
saSualebas, gaarkvios _ standartis ra Sedegebis miRwevis SesrulebasTan gvaqvs 
Seferxebebi (sidideebis warmodgena Sesabamisi ricxviTi maxasiaTeblebiT, ricx-
vebis warmodgena sxvadasxva saxiT, sxvadasxva saxiT warmodgenili ricxvebis Se-
dareba; ricxvebisa da ricxviTi gamosaxulebebis Cawera ekvivalenturi formiT).

aRmoCenili xarvezebis gamosworebis mizniT, maswavlebeli iyenebs Sesabamis 
davalebebs damatebiTi amocanebidan da damatebiT muSaobs moswavleebTan. 

miTiTebebi amocanebis amosaxsnelad

1  yoveli naturaluri n ricxvisTvis, moswavlem unda SeZlos gamosaxulebis 
Cawera ekvivalenturi formiT; gamosaxuleba Caiwereba 2n saxiT, romelic luwi 
naturaluri ricxvia.

2  mocemuli gamosaxulebis mniSvneloba, roca mn≠0, aris n–m; Tu n > m, miiRe-
ba naturaluri ricxvi, Tu n = m, miviRebT nuls.

3  moswavlem unda SearCios, romeli warmodgena iqneba ufro mosaxerxebe-

li ricxvebis Sesadareblad; 2
5

 = 0,4; 0,(4) = 0,44...; amrigad, 0,(4) > 25; 0,(41) = 41
99 =  287

99⋅7 ; 
3
7 =   297

99⋅7 ; amrigad, 3
7

 > 0,41. 
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zogierTma moswavlem SeiZleba arCios 3
7

-is usasrulo aTwiladis saxiT Cawera: 

   3
7
≈0,428571...    3

7
 > 0,41.

4  moswavlem unda SeZlos ricxviTi gamosaxulebis mniSvnelobis povna:

   (–5)3⋅(–0,2)4 + (1
4 – 1

25)2  = – 5
3

54  + ( 21
100 )2  =

    = −0,2 + (0,21)2 = −0,2 + 0,0441 = −0,1559.

5  a = 0,8b; b
a ⋅100% = 54 ⋅100% = 125% (ori ricxvis procentuli Sefardebis povna).

6  x−0,2x = 0,8x, vTqvaT, saaxalwlod igegmeba p%-iani fasdakleba, maSin
   0,8x−0,8x⋅0,01p = 0,8x(1−0,01p)
   0,8x(1−0,01p) = 0,5x
   1−0,01p = 0,625
   0,01p = 0,375, p = 37,5.
igegmeba 37,5%-iani fasdakleba.

7  moswavlem unda gaixsenos, ra SemTxvevaSi Caiwereba racionaluri ricxvi 
sasruli aTwiladiT, ra SemTxvevaSi Caiwereba usasrulo perioduli aTwiladiT.

moswavles 3-ze gayofadobis niSnis gaxsenebac dasWirdeba; Tu -is nacvlad 
aris 2, 5 an 8, maSin mricxvelis cifrTa jami iyofa 3-ze, mricxvelic iyofa 3-ze. 
am SemTxvevaSi miiReba sasruli aTwiladi (radgan wiladi ikveceba 3-ze da mniS-
vnelis mamravlebad daSlaSi 2 da 5-is garda sxva martivi ricxvi ar monawileobs). 
sxva SemTxvevaSi miiReba usasrulo perioduli aTwiladi.

8  a) 2 – 33  = 2 – 24315 ;   44   – 55  = 2 – 12515 .
meore ricxvi metia.
b) 44   33  = 2 24315 ;   2  55  = 2 12515 .  
pirveli ricxvi metia.

9  vipovoT absoluturi cdomileba:

	 	 ∆x = |13
7

 – 1,857| = |13
7

 – 1857
1000

| = 1
7000

.

vipovoT fardobiTi cdomileba

   1
7000

 : 1,857 = 1000
7000⋅1857

 = 1
12999

. 

10  a) (4⋅109⋅1,6⋅10–2)23  = 42⋅ 162

102 ⋅1014
3  = 46⋅10123  = 42⋅104 = 16⋅10−1⋅105 = 1,6⋅105.

b) (3,6⋅105 + 64⋅104) 32 = (3,6⋅105 + 6,4⋅105) 32 = (105⋅10) 32 = (106) 32 = 109.
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I Tavis damatebiTi amocanebi

amocanebi saswavlo wlis sxvadasxva dros da sxvadasxva miznisTvis SeiZle-
ba gamoviyenoT. maswavlebeli Tavad irCevs SesaZlo variants. erT-erTze zemoT 
visaubrebT _ TviTSefasebis rubrikiT Sesrulebuli davalebisas aRmoCenili 
xarvezebis aRmofxvra da codnis ganmtkiceba.

damatebiTi amocanebi Seesabameba I Tavis samizne cnebebs da maTTan dakavSire-
bul mkvidr warmodgenebs: sidideebi, ricxvebi, ricxviTi gamoTvlebi; ricxvebis 
sxvadasxva ekvivalenturi saxiT warmodgena; zusti an miaxloebiTi gamoTvlebis 
Sesruleba; absoluturi da fardobiTi cdomilebis garkveva; raodenobis Cawera 
ricxviTi maxasiaTebliT, sidideebsa da maT erTeulebs Soris kavSirebi.

gTavazobT miTiTebebs amocanebis amosaxsnelad:

1  radgan 4m + n luwia da 4m luwia, amitom n luwia; radgan 3m + 4n kentia da 
4n luwia, amitom 3m kentia, m kentia.

2  a) 20 – n
5  = 4 – n

5
 ;  b) 20 – n

n  = 20
n  – 1 .

am tolobebis gaTvaliswinebiT gvaqvs:

a) n aris 5-is jeradi da radgan 4 – n
5

 naturaluri ricxvia, n SeiZleba iyos 5, 
10, 15;

b) n aris 20-is gamyofi, iseTi, rom 20
n  – 1 naturaluri ricxvia; e. i. n SeiZleba 

iyos 10, 5, 4, 2, 1.

3  es ricxvebi urTierTmopirdapire mTeli ricxvebia, maTi namravli aris 
naturaluri ricxvis kvadratis mopirdapire ricxvi _ uaryofiTi ricxvi.

4  sasruli an usasrulo perioduli aTwiladis saxiT Caiwereba racionaluri 
ricxvebi:

  – 5
5,1 ; 

1
163  = 74 ; ; 3

3
8–3  = –  32 ;   3,2

9,(7) .

5  aq moswavlem kidev erTxel unda gaixsenos, rom uaryofiTi ricxvis ra-

cionalurmaCveneblian xarisxs azri ara aqvs: ( – 4,1) 

1
3 ar aris gansazRvruli; uary-

ofiTi ricxvidan luwi xarisxis fesvs ( –4,1) azri ara aqvs.

6  ( 3–2)2 = | 3–2| = 2– 3; 27
3

 = 3 

3
6 = 3 

1
2 = 3;

 64 

1
6 – 4

–
 

1
2 = (26) 

1
6– (22)

–
 

1
2 = 2 – 12  =1,5. 

7  4800 Seadgens mogebis 80%-s. procentiT ricxvis povnis wesis gamoyenebiT, 
mogeba aris: 4800:0,8 = 6000 (lari).

8  150 lari Seadgens: 100%−(40% + 20%)-s = 40%. danazogia 150:0,4 = 375 (lari).
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9  sportsmenebi _ 64%⋅0,05 = 3,2%

moswavleTa raodenoba: 12 : 3,2
100 = 375 (procentiT ricxvis povna).

10  marTkuTxedis mcire gverdis kvadrati aris 32; mcire gverdi _ 4 2 (sm).

11  kvadratis gverdi _ 2 5(dm), perimetri _ 8 5 (dm).

12  g) 27 3 3318 2 2–  –+ +( (3( () )) )
6 6= 23

 = 36 = 0,5.

13  12m/wm = 12 ⋅		 3600
1000  = 12⋅3,6 = 43,2 (km/sT) ≈	43 km/sT.

14  19 m/wm = 19⋅3,6 km/sT = 68,4 km/sT
 |70−68,4| = 1,6 _ absoluturi cdomileba.

 1,6
70  ≈	0,02 = 2% _ fardobiTi cdomilეba.

15  10 ≈	3,162
	 π≈3,1415 …; 10  > π.

16  a)22,5⋅103⋅2,04⋅104 = 45,9⋅107 = 4,59⋅108.
 b) 1,4⋅10–3⋅20,6⋅10–2 = 28,84⋅10–5 = 2,884⋅10–4.

17  a) SeiZleba SevadaroT ricxvebis me-12 xarisxebi (mTeli rcxvebi); SeiZleba 
TiToeuli ricxvisTvis vipovoT orი momdevnო mTeli ricxvi, romelTa Sorisac 
aris es ricxvi. magaliTad, 

  5 < 6304  < 6 (54 = 625);
  4 < 1003  < 5 (43 = 64);
  6 < 40  < 7 (4,53 < 100).
maSasadame gvaqvs: a) 4,5;  1003 ;  6304 ; 40 .

b) aq gaviTvaliswinoT: 30 

1
3 > 3, 6 

1
2 da 15 

1
4 ki 3-ze naklebi ricxvebia; 

  6 

1
2 = 36 

1
4 > 15 

1
4;

ricxvebi ase dalagdeba:

  15 

1
4; 6 

1
2; 3; 30 

1
3.

18  a) 813

243
32
18

⋅
⋅

3
3

2
2

3
2

4
3

3

3
⋅
⋅= = 2.

 b) 
(25 

1
4 – 3 

1
2)(25 

1
4 + 3 

1
2)

(1
2) (12 1

4) – 5
– ⋅ 0,5–6

1
2

 = 
25 

1
2 – 3

25 – ⋅ 267
2

 = 2
32⋅(1–7)  = 1

16⋅(–6) =– 1
96 . 

19  b) 
a 

2
3 – b 

2
3 (a 

1
3 – b 

1
3)(a 

1
3 + b 

1
3) a 

1
3 – b 

1
3

b 

1
3 (a 

1
3 + b 

1
3) b 

1
3a 

1
3b 

1
3+ b 

2
3

= = .  g) x 

4
5 ⋅	x0,2

x (x 

1
2 + y 

1
2) x 

1
2 + y 

1
2x 

3
2 + xy 

1
2

= =x0,8+0,2 1 .
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20  53 = 125, 63 = 216;
 5 < 2003  < 6
 5 + 6 = 11.

21  a) −2 < 2 < 2,3 < 2,(3); amitom gvaqvs: 
   5–2; 52; 52,3; 52,(3).

 b) 2,4 > 2,1 > 0 > −2, amitom gvaqvs:
   0,32,4; 0,32,1; 0,30; 0,3−2.

 g) (6 1
4)2 = (25

4 )2 = (2
5)–4

. 2 > – 1 > – 3 > – 4,

 amitom gvaqvs:

   0,42; (0,4)−1; (0,4)−3; (6 

1
4)2.

22  a=bc, abc=a2=576, |a|=24.

23  n+2 da m+2 ricxvebi iyofa 3-zec, 5-zec da 7-zec. anu iyofa 105-ze. aseTi 
samniSna ricxvebidan umciresia 103, udidesi _ 943. m+n=1046.

24   n
n–432   =  n –432+432

n–432  =  n–432
n–432  +  432

n–432  = 1+  n+432
n–432 . 

mocemuli wiladi iqneba mTeli, roca n–432 gayofs 432-s. 432-s aqvs 20 natu-
raluri da amdenive mTeli uaryofiTi gamyofi. marTlac, 432-is gamyofebis ra-
odenobis dasadgenad xelsayrelia, moswavlem es ricxvi warmoadginos martivi 
mamravlebis namravlis saxiT da gaixsenos, rom Tu p martivi ricxvia da n natu-
raluri, maSin pn-s aqvs n+1 gamyofi. amrigad, 24⋅33 -s aqvs 5⋅4 naturaluri gamyofi. 
pasuxi 40.

25  vRebulobT  a+2b
b+2b  =  9a

5b  ;  a+2b
3  =  9a

5 ; 5a+10b=27a, 22a=10b, 11a=5b. amrigad, a da 

b ricxebi aris, Sesabamisad 5k da 11k saxis, sadac k raime naturaluri ricxvia. 

SeiZleba SevarCioT, magaliTad, aseTi wyvilebi: 
   a=5, b=11;  a=10, b=22, a=15, b=33.

saTanado wiladebi iqneba: 5
11

; 10
22

; 15
33

.
 

26  gadavweroT piroba ase: p2–1 = 2q2. radgan p2–1 luwia, amitom p unda iyos 2-ze 
meti kenti martivi ricxvi. meore mxriv, p2–1=(p–1)(p+1) momdevno luwi ricxvebis 
namravli ki iyofa 8-ze. amrigad, 2q2 iyofa 8-ze. aseTi q martivi ricxvi SeiZleba 
iyos mxolod 2. pasuxi: q = 2, p = 3.

Semajamebeli wera #1

Tematuri bloki: ricxvebi da maTi gamoyeneba yoveldRiur cxovrebasa da 
mecnierebis sxvadasxva dargSi.

samizne cnebebi: sidideebi; ricxvebi; ricxviTi gamoTvlebi. 
Sefasebis indikatorebi: moswavlem unda SeZlos realur cxovrebaSi sxva-

dasxva sakvlevi samecniero sakiTxisa, Tu yofiTi movlenis ganxilvisas sididee-
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bis warmodgena Sesabamisi ricxviTi maxasiaTeblebiT; raodenobis Cawera; si-
dideebsa da maT erTeulebs Soris Tanafardobis gamoTvla; ricxvebis, ricxviTi 
gamosaxulebebis da sidideebis warmodgena ekvivalenturi formiT; maTematiku-
ri meTodebisa da teqnologiebis saSualebiT zusti an miaxloebiTi gamoTvlebis 
Sesruleba; absoluturi da fardobiTi cdomilebis garkveva (maT. saS. 1).

amocanebis nimuSebi.

amoxseniT amocanebi:

1  ipoveT 2
3

, 0,(5) da 1
2

 ricxvebidan udidesisa da umciresis sxvaoba.

2  jgufSi vaJebis 20% da gogonebis 24% dadis cekvaze. ramdeni moswavlea 
jgufSi, Tu am jgufidan cekvaze dadis 3 vaJi da 6 gogona? 

3  Tu marTkuTxedis sigrZe gaizrdeba 5%-iT, sigane gaizrdeba 3-jer, miiReba 
kvadrati, romlis farTobi 441 sm2-ia. ipoveT marTkuTxedis gverdebis sigrZeebi.

4  SekveceT:  a) a2– ab
a2–b2 ;  b) a – 2b

a – 2b
.

5  romel or mezobel mTel ricxvs Soris aris ricxvi 50  + 18
16

?

6  daasaxeleT 3,(123)-sa da 3,1(23)-s Soris raime erTi racionaluri da erTi 
iracionaluri ricxvi. 

7  CawereT 2
9

-is miaxloebiTi mniSvneloba measedis sizustiT da gamoTvaleT 

misi absoluturi cdomileba.

8  qilaSi araJnis t masis (gramebSi) absoluturi cdomileba |t – 400| ≤ 10. ra 
sazRvrebSi SeiZleba iyos qilaSi araJnis masa? rogor davaweroT qilas infor-
macia masSi araJnis masis Sesaxeb?

9  CawereT a = 2056⋅10–8 da b = 4800⋅10–9 ricxvebi standartuli formiT da 
SeadareT a da b.

10  gamoTvaleT: 3
10
27–2 ; 4

1
165 ; 1083 6 64; 824 3 82 . 

pasuxebi:

1  1
6

. 2  40. 3  7 sm da 20 sm. 4  a) a
a+b ; b) a+ 2b. 5  2-sa da 3-s Soris. 6  

magaliTad, 3,12313; 3,123130130013000130000... yovel 13-is Semdeg nulebis raodeno-

ba erTiT matulobs. 7  0,22; |2
9

 – 0,22| =  1
450 . 8  390 da 410 gramamde; warwera qi-

laze: 400±10 grami. 9  a = 2,056⋅10–5; b = 4,8⋅10–6; a > b. 10  – 4
3

;  3
2

; 6; 4.
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miTiTebebi:

3  amocanaSi SeiZleba moswavlem jer gamoTvalos kvadratis gverdi (21sm) da 
Semdeg ipovos marTkuTxedis gverdebis sigrZeebi (21:3; 21:1,05). SesaZloa Semo-
iRos aRniSvnebi marTkuTxedis gverdebisTvis da Seadginos sistema.

6  saZiebeli iracionaluri ricxvis Casawerad moswavlem SeiZleba gamoiyenos 
usasrulo araperioduli aTwiladis Caweris xerxi.

ganmsazRvreli Sefasebis rubrika

1  davalebaSi ricxvebis erTi saxiT Cawera (wiladebis, an aTwiladebis) da 
udidesis da umcresis amorCeva Sefasdes 0,5 quliT; sxvaobis povna _ kidev 0,5 
quliT, sul _ 1 qula.

2  amocanaSi klasSi an vaJebis, an gogonebis raodenobis dadgena Sefasdes 0,5 
quliT. jgufis moswavleTa mTeli raodenobis povna Sefasdes kidev 0,5 quliT. 
sul – 1 qula. 

3  kvadratis gverdisa da misi saSualebiT marTkuTxedis mxolod erTi 
gverdis povna Sefasdes 0,5 quliT. marTkuTxedis meore gverdis povna _ kidev 
0,5 quliT, sul _ 1 qula.

Tu moswavlem SemoiRo aRniSvnebi marTkuTxedis gverdebisTvis da amocanis 
pirobis mixedviT Seadgina sistema, Sefasdes 0,5 quliT. miRebuli sistemis amox-
snisTvis Sefasdes kidev 0,5 quliT.

4  TiToeuli gamosaxulebis gamartivebisTvis Sefasdes 0,5 quliT, sul _ 1 
qula.

5  Sefasdes 0,5 quliT, Tu moswavlem gaamartiva gamosaxuleba; miRebuli 
ricxvis mezobeli mTeli ricxvebis dasaxelebisTvis kidev _ 0,5 qula, sul _ 
1 qula.

6  Sefasdes 0,5 quliT mxolod raime racionaluri, an mxolod raime ira-
cionaluri ricxvis migneba. Sefasdes 1 quliT orive ricxvis dasaxelebis SemTx-
vevaSi.

7  Sefasdes 0,5 quliT, Tu Cawera 2
9

-is miaxloebiTi mniSvneloba miTiTebuli 

sizustiT; kidev 0,5 quliT absoluturi cdomilebis gamoTvlisTvis, sul _ 1 
qula.

8  Sefasdes 0,5 quliT qilaSi araJnis masis raodenobis sazRvrebis miTiTebi-
sTvis, kidev 0,5 quliT _ qilaze warwerisaTvis. sul _ 1 qula.

9  Sefasdes 0,5 quliT, Tu standartuli saxiT Cawera a an b ricxvi; kidev 0,5 
quliT _ am ricxvebis SedarebisTvis. sul _ 1 qula.

10  Sefasdes 0,5 quliT romelime ori ricxvis gamoTvla. oTxive ricxvis ga-
moTvla _ 1 quliT.
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warmodgenili amocanebis ganmsazRvreli Sefaseba maswavlebelma SeiZleba 
aqcios ganmaviTarebeli Sefasebis instrumentad. dagisaxelebT zogierT re-
komendacias am aqtivobis Casatareblad:

miuxedavad imisa, rom Tqveni moswavleebi meaTeklaselebi arian, Semajamebe-
li amocanebi ki rTuli amocanebis kategorias ar miekuTvneba, mxolod ganmsaz-
Rvreli SefasebiT Semofargvla, SemdgomSi SesaZloa araerT kiTxvas, problemas 
gauCens maT. es varaudi araerTi seriozuli kvleviTa da erTiani erovnuli ga-
mocdebis SedegebiT dasturdeba. kargad nacnobi sakiTxebis kidev erTxel sa-
jaro ganxilvac ki gaaRrmavebs da gaamyarebs maT codnas. am Sedegis miRwevaSi 
mniSvnelovani roli ganmaviTarebel Sefasebas (iseve rogorc sxva SemoqmedebiT 
aqtivobebs) ekisreba. TviT ganmsazRvreli Sefasebac ki SeiZleba gardavqmnaT gan-
maviTarebeli Sefasebis instrumentad.

ganxilvis periodSi aqtiurad gamoiyeneT winmswrebi da Semdgomi metakogni-
turi pauzebi, jgufurad ganixileT, SeajameT yoveli amocanis amoxsnis gzebi, 
amoxsnis Semdeg ki SeajameT, aRwereT amoxsnis gzebi, ra xerxebi gamoiyeneT, ra 
gauWirdaT, ra gauadvildaT? es pauzebi moswavleebs ganuviTarebs SemoqmedebiT 
unarebs da aumaRlebs ganwyobas Semdgomi kvlevebisTvis.

1  amocanis sajaro ganxilvisas, mimarTeT moswavleebs, ra sirTuleebs Sex-
vdnen misi gadaWrisas. yuradRebiT moismineT maTi savaraudo mosazrebebi ricx-
vebis Caweris formaTa Sesaxeb; aq kategoriuli moTxovna an aTwiladis, an wila-
dis saxiT warmodgenis Sesaxeb, uadgiloa _ mizans isini iolad miaRweven orive 
SemTxvevaSi. dasviT kiTxva: ra wess gamoiyeneben usasrulo perioduli aTwiladis 
Cveulebriv wiladad gadaqcevisas.

2  amocanaSi umniSvnelovanesia procentis arsis codna. moswavleTa pasuxebi 
SeiZleba ar iyos erTgvarovani. yoveli mosazreba klasma sajarod unda ganixi-
los. misasalmebelia, Tu daukavSireben proporcias, magaliTad, 

   20% _ 3
   100% _ 3⋅100

20
an, zogierTi, kargad gawafuli procentebSi, pirdapir daasaxelebs am gamosax-

ulebas: 3:0,2. zogma SeiZleba gantolebac ki moiSvelios: x⋅0,2 = 3.
es midgomebi Seavsebs moswavleTa warmodgenebs procentze. analogiurad 

daadgenen gogonaTa raodenobasac.

3  araa gamoricxuli, rom zogierT moswavles farTobis cneba perimetris 
cnebaSi ereodes. am sakiTxis sajaro ganxilvis Semdeg moismineT moswavleTa mo-
sazrebebi `jer~ da `iT~ gazrdis Sesaxeb.

winmswrebi metakognituri pauza amoxsnis pirveli nabijis _ kvadratis 
gverdis dadgenaSi dagexmarebaT.

4  a) amocanaSi kidev erTxel gavamaxvilebT yuradRebas im faqtze, rom ga-
martivebisas Sekveca SeiZleba mxolod Tanamamravlebis, da ara Sesakrebebis. sain-
teresoa b) SemTxvevaSi mowavleTa mosazrebebis mosmena, radgan es aratrivialu-
ri daSlaa (kvadratebis sxvaobis saxiT).



52

5  sayuradReboa moswavleTa winaswari mosazrebebis ganxilva da daskvna 
mocemuli gamosaxulebis gamartivebis Semdeg.

6  araerTi amocana amoxsnes moswavleebma or racionalur ricxvs Soris ra-
cionaluri da iracionaluri ricxvebis moZiebis Sesaxeb. mimarTeT moswavleebs 
aRweron saZiebeli ricxvebis saxe.

7  moswavleebs mouwevT aRweron raime ricxvis miaxloebiTi mniSvnelobis ab-

soluturi cdomilebis cneba, 2
9

 warmoadginon aTwiladis saxiT da dasaxelebuli 

sizustiT SerCeuli ricxvisTvis miuTiTon absoluturi cdomileba. 

8  moswavleebma unda imsjelon mocemuli utolobis Sesaxeb da Canawers Se-
Tanxmebuli nimuSis mixedviT warmoadgenen: t = 400±10 (g).

9  sanam amocanis ganxilvaze gadaxvalT, winaswar, moswavleebs warudgineT 
ricxviTi gamosaxulebebi: magaliTad, 64⋅105; 0,013⋅10–3; 1,02⋅10 da SesTavazeT maTi 
warmodgena standartuli formiT (bolo ricxvi ukve standartuli formiTaa 

Cawerili). maTi ganxilva gaaiolebs 9  amocanis amoxsnas.

10  am amocanaSic, gavarjiSebis mizaniT, SesTavazeT moswavleebs, magaliTad, 
2 3 64 da 

4 3 64⋅3124  gamosaxulebaTa gamartiveba. es ganxilva gaaiolebs mocemuli 

10  amocanis amoxsnas.
am ganxilvis dasasruls moismineT moswavleTa mier gamoTqmuli mosazrebebi, 

CainiSneT SeniSnuli sirTuleebi da SeitaneT koreqtivebi swavla-swavlebasTan 
dakavSirebul dagegmil aqtivobebSi.

I Tavis Semajamebeli weris mixedviT SeiZleba davakonkretoT solo taqso-
nomiis zogadi formiT warmodgenili moswavleTa miRwevebis doneebi (ix. gv. 
14): 

prestruqturuli done. moswavles uWirs. ricxvebis Cawera sxvadasxva for-
miT da maTze operireba, maTi Sedareba. mas ar aqvs mkafio warmodgena raciona-
lur da iracionalur ricxvebze _ ver ansxvavebs maT; uSvebs uxeS Secdomebs 
wiladebze moqmedebisas; ar aqvs gaazrebuli procentis, marTkuTxedis farTobi-
sa da absoluturi cdomilebis cnebebi. ver wvdeba teqsturi amocanis Sinaarss.

unistruqturuli done. moswavles SeuZlia wiladebis Cawera aTwiladis 
saxiT, Tumca maTi Sedareba uWirs; aramkafio warmodgena aqvs usasrulo perio-
dul da araperiodul aTwiladebze; uxeS Secdomebs uSvebs algebruli wilade-
bisa da fesvebis gamartivebisas; icis procentisa da ricxvis modulis cnebebi, 
Tumca am codnas ver iyenebs jerovnad amocanaTa amoxsnisas _ uWirs amocanis 
amoxsnisas maTematikuri aparatis CarTva.

multistruqturuli done. adarebs wiladebs da sasrul aTwiladebs, Tum-
ca usasrulo perioduli aTwiladis CarTvas am SedarebaSi ver axerxebs; icis 
procentis cneba, Tumca ver poulobs ricxvs, romlis garkveuli procenti mo-
cemulia; icis marTkuTxedis farTobis formula, amocana miyavs gantolebis 
Sedgenamde, Tumca uSvebs Secdomebs _ aSkaraa, rom misi codna fragmentulia. 
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es gamosWvivis sxva amocanebis amoxsnisasac. magaliTad, agebs or ricxvs Soris 
arsebul raime racionalur ricxvs, Tumca iracionaluris agebas ver axerxebs.

icis modulis cneba, magram gauWirda modulis Semcveli utolobis amoxsna. 
davalebaTa Sesrulebisas swor gamoTvlebTan erTad gvxvdeba araswori gamoT-
vlebic.

mimarTebiTi done. naSromis mixedviT ikveTeba, rom moswavle kargad icnobs 
wiladis, aTwiladis, procentis, usasrulo perioduli da araperioduli aTwila-
dis cnebebs, SeuZlia maTi Sedareba, miaxloebiTi gamoTvlebis Sesruleba, alge-
brul gamosaxulebaTa gardaqmna, gamartiveba; gaazrebuli aqvs amocanebis Sinaar-
si da qmnis mkafio sqemas _ garkveul etapebs maT gadasaWrelad, Tumca zogjer 
am etapebis gadalaxvisas SeiniSneba mcireodeni xarvezebi.

gafarToebuli abstraqtuli done. davalebis yvela `teqnikuri~ mxare 
moswavlem racionaluri svlebiT _ zedmeti gamoTvlebis gareSe gadaWra. war-
modgenilia amocanaTa amoxsnis mkafio gegma; axsnilia Sualeduri etapebi, rea-
lizacia aris srulyofili; igrZnoba dasaxelebul amocanaTa gadaWris farTo 
xedva. magaliTad, mocemulia or usasrulo periodul aTwilads Soris arsebuli 
iracionaluri ricxvebis agebis sqema; sidideTa Sefasebebi sruldeba miTiTebuli 
sizustiT, Tumca ikveTeba mzaoba aRniSnuli sakiTxebis ufro Rrmad gasaanalize-
blad.
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II Tavi

simravleTa Teoriis elementebi. gamonaTqvamebis algebra

Tema: simravleTa Teoriis elementebi. logikis sawyisebi

saaTebis savaraudo raodenoba: 20 sT

Temis farglebSi dasamuSavebeli sakiTxebi: moqmedebebi simravleebze, venis 
diagramebi; operaciebi gamonaTqvamebze; algoriTmi

samizne cnebebi 
da maTTan 

dakavSirebuli 
mkvidri 

warmodgenebi

sakiTxebi
sakvanZo 

SekiTxvebi
kompleqsuri 

davaleba

simravle, logikuri 
operaciebi, 
gamonaTqvami, 
algoriTmi. 
simravlis mocema 
sxvadasxva xerxiT 
SeiZleba; venis 
diagramebiT 
SeiZleba 
gamovsaxoT cnebebs 
Soris mimarTebebi, 
sworad CavataroT 
msjeloba. 
gamonaTqvamebze 
operaciebis 
gamoyenebiT, 
SeiZleba swori 
daskvnebis 
gamotana; 
algoriTmi 
SeiZleba sxvadasxva 
saxiT Caiweros.

simravleebze 
moqmedebebi, 
venis diagramebi; 
operaciebi 
gamonaTqvamebze; 
algoriTmi, 
algoriTmis 
Cawera

ra mimarTebaa 
cnebebs Soris? 
yvela simravlis 
mocema SeiZleba 
yvela elementis 
CamoTvliT? 
ra aris 
klasifikacia? ra 
saxiT SeiZleba 
Caiweros 
algoriTmi?

klasifikaciis 
magaliTebi



55

Sefasebis indikatorebi: moswavlem unda SeZlos simravleTa Teoriaze 
dayrdnobiT, logikuri msjelobiTa da dasabuTebiT, amocanis formulireba 
da problemis gadaWra (maT. sab. 8). problemis gadaWrisas gamonaTqvamebis 
da maTze operaciebis gamoyenebiT, debulebis dasabuTebis pirdapiri da 
arapirdapiri meTodebis flobiT logikuri daskvnebis gamotana (maT. sab. 9).

II TavSi warmodgenili masala maTematikis saSualo safexuris im samizne cne-
bebsa da Sesabamis mkvidr warmodgenebzea dafuZnebuli, romelTa nawili sabazo 
safexuris standartSic iyo warmodgenili: simravleebi, simravleTa Teoriis 
cnebebisa da operaciebis gamoyenebebi; simravleTa Teoriaze dayrdnobiT, logi-
kur msjelobaTa warmodgena da dasabuTeba axla ufro gaRrmavebuli saxiT aris 
mocemuli; simravleTa klasifikaciis gacnoba gvexmareba maTematikuri (maT So-
ris, geometriuli) obieqtebis Tvisebebis SeswavlaSi.

mniSvnelovani siaxlea gamonaTqvamTa Teoriis warmodgena da, gamonaTqvamebze 
operaciebis SemoRebis gamoyenebiT, debulebebis dasabuTebis xerxebis daufleba. 

saskolo ganaTlebis erT-erTi mniSvnelovani Rirebuleba moswavleTa intele-
qtualuri ganviTarebaa. es ganviTareba dakavSirebulia logikuri azrovnebis 
daxvewasTan. logikuri operaciebi TvalsaCinoebiTa da misawvdomi formiT aris 
gadmocemuli; xSirad viyenebT Teoriul-simravlur simboloebs da simravleebze 
operaciebis TvalsaCino warmodgenebs (venis diagramebiT). TvalsaCino warmod-
genebi exmareba moswavleebs, kargad gaiazron cnebebs Soris mimarTebebi, moce-
muli wanamZRvrebidan swori daskvnebis miRebis SemTxvevebi.

II TavSi warmodgenili sakiTxebi, mkvidr warmodgenebTan da sakvanZo SekiTx-
vebTan maTi kavSirebis gaTvaliswinebiT, SeiZleba ase warmovadginoT:

Sinaarsi

algoriTmi

simravle, qvesimravle, moqmedebebi simravleebze

gamonaTqvami, operaciebi gamonaTqvamebze

cneba, msjeloba, mimarTebebi
cnebebs Soris, TvalsaCino warmodgenebi

simravleebze
moqmedebebis gamoyeneba

simravlis klasebad 
dayofa
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2.1. simravle. qvesimravle. simravlis mocemis xerxebi

Tematuri bloki: logikis sawyisebi

saaTebis savaraudo raodenoba: 2 sT

samizne cne-
bebi; samizne 
cnebebTan dakav-
Sirebuli mkvid-
ri warmodgenebi

sakiTxebi
 sakvanZo  

SekiTxvebi
 davalebebi

simravle; sim-
ravle SeiZleba 
Sedgebodes 1 
elementisgan; 
simravle SeiZle-
ba ar Seicavdes 
elements; simrav-
lis mocema Sei-
Zleba sxvadasxva 
xerxiT: yvela 
elementis CamoT-
vliT; maxasiaT-
ebeli Tvisebis 
miTiTebiT. 

simravle, qvesim-
ravle, simravlis 
mocemis xerxebi.

SeiZleba Tu ara, 
rom simravle Sei-
cavdes mxolod 
erT elements? 
yoveli simravlis 
mocema SeiZleba 
yvela elementis 
CamoTvlis sa-
SualebiT? ram-
deni qvesimravle 
aqvs n-elementian 
simravles? 

klasSi: 

1 - 26

saSinao:

1 - 26

aqtivobebi. simravleTa Teoriis sawyisebis Seswavla dawyebiTi da sabazo 
safexuridan iwyeba; Teoriul-simravlur cnebebsac xSirad viyenebdiT maTematikis 
sxvadasxva sakiTxis gadmocemisas; amitom pirvel paragrafSi warmodgenil 
sakiTxebTan dakavSirebuli winare codnis gameoreba moswavleebis aqtiuri 
CarTulobiT unda mimdinareobdes; moswavlis saxelmZRvanelos teqstebic 
gvexmareba SekiTxvebis moZiebasa da maTze pasuxebis gacemaSi.

winare codnis gaRrmaveba simravleTa mocemis xerxebis gaazrebasa da sasruli 
simravlis qvesimravleebis raodenobis formulis miRebas ukavSirdeba. es sakiTxi 
moswavleebma damoukideblad unda Seiswavlon, upasuxon jgufur davalebaSi 
dasmul amocanebs, kargad gaiazron am sakiTxTan dakavSirebuli amocanebis 

amoxsnebi (magaliTi 1, magaliTi 2, 13 , 18 , 10 , 13 , 26 , 24 , 26 ). 

26  da 26  amocanebi `magaliT 1-sa~ da `magaliT 2-Si~ ganxiluli amocanebis 
analogiuria. 
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26  4 moswavlidan SeiZleba vercerTma SeZlos gegmis ganxorcieleba, SeiZleba 
mxolod romelime erTma SeZlos, SeiZleba orma SeZlos, SeiZleba samma SeZlos, 
SeiZleba oTxivem SeZlos. maSasadame, gegmis ganxorcielebis imdenive varianti 
arsebobs, ramden qvesimravlesac Seicavs 4-elementiani simravle _ 24. (zogierTma 
SeiZleba asec imsjelos: oTxi moswavlidan TiToeuli an dargavs, an ar dargavs 
_ ori SesaZlebloba aqvs, oTxives _ 2⋅2⋅2⋅2 = 24). 

26  am amocanaSi yuradReba gamaxvilebulia sityvaze _ `erTi mainc~, rac 
niSnavs 1-s, 2-s, 3-s, 4-s, 5-s an 6-s; maSasadame, unda davTvaloT 6-elementiani 
simravlis yvela qvesimravleebis raodenoba, carieli qvesimravlis garda. aseTi 
qvesimravleebis raodenoba aris 26–1 = 63.

jgufuri muSaobisas yuradReba unda gamaxvildes imaze, rom qvesimravleebis 
raodenoba 2-is xarisxia.

sxva amocanebi, ZiriTadad gavlili masalidanaa. isini dakavSirebulia mkvidri 
warmodgenebis gaazrebasTan: simravlis mocema SeiZleba sxva da sxva xerxiT _ 

1 , 2 , 9 , 10 , 19 , 20 , 21 , 1 , 2 , 8 , 17 , 18 , 21 , 22 .

23  moswavleebi ixseneben, rom yoveli brtyeli geometriuli figura 
ganvsazRvreT, rogorc wertilTa simravle sibrtyeze. magaliTad, kuTxis 
biseqtrisa am kuTxis yvela im wertilis simravlea, romlebic kuTxis gver-

debidan toli manZilebiTaa daSorebuli (amocana 3 ). wrewiri yvela im wertilis 
simravlea, romlebidanac manZili mocemul wertilamde erTi da imave ricxvis 

tolia (amocana 10 ). moswavleebma unda SeZlon, simravleebs Soris mimarTebebis 
gamosaxvis gamoyenebiT, geometriul figuraTa Soris mimarTebebis warmodgena. 
magaliTad, rombebis simravle paralelogramebis simravlis qvesimravlea, 
paralelogramebis simravle oTxkuTxedebis simravlis qvesimravlea; mniSv-
nelovania piTagoras Teoremisa da misi Sebrunebuli Teoremebis gaazreba 
_ marTkuTxa samkuTxedebis simravle emTxveva im samkuTxedebis simravles, 
romlis erT-erTi gverdis kvadrati danarCeni ori gverdis kvadratebis jamis 

tolia (amocana 12 ). amitom am `testis~ pasuxis garCeva moiTxovs Sesabamisi 
debulebebis Camoyalibebas. simravlur simbolikas viyenebT gamyofebisa da 
naSTebis miTiTebis dros; aq moswavlem unda gaiTvaliswinos, rom n naturalur 
ricxvze gayofisas miRebuli naSTi SeiZleba iyos erT-erTi ricxvi 0-dan (n – 1)-
is CaTvliT; 0-is SemTxvevaSi, mocemuli ricxvi iyofa am n naturalur ricxvze. 

sasurvelia, klasSi gavarCioT 24  amocana da davukavSiroT simravlis qve-
simravleebis raodenobis formulas. erT jibeSi SeiZleba movaTavsoT romelime 
1 moneta, 2 moneta, 3 moneta, 4 moneta, 5 moneta an SeiZleba masSi moneta arc 
iyos. es SemTxvevebi amowuravs yvela SesaZleblobas, radgan yvela aRniSnuli 
varianti afiqsirebs meore jibeSi monetebis raodenobasac. maSasadame, gvaqvs 
5-elementiani simravlis qvesimravleebis raodenoba. SeiZleba imsjelon asec: 
5 monetidan yovel maTgans aqvs jibeebSi ganawilebis ori SesaZlebloba, sul 
_2⋅2⋅2⋅2⋅2 = 25 SesaZleblobaa.
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moswavlem unda SeniSnos, rom es amocanac n-elementiani simravlis 
qvesimravleebis raodenobis formulas ukavSirdeba; SeiZleba analigiuri 
amocanis mofiqrebac, magaliTad or oTaxSi moswavleebis ganawilebaze, or 
Taroze 5-tomeulis wignebis ganawilebaze da a. S. 

calkea gamosayofi amocanebi, romlebSic moiTxoveba mocemuli pirobebis 
mixedviT sibrtyeze wertilTa simravleebis gamosaxva. gTavazobT miTiTebas erT-
erTi amocanisTvis: 

24  a) 0 < x < 5, 0 < y < 2 pirobebiT moicema im marT-

kuTxedis Siga nawili, romelic SemosazRvrulia x = 0, 
x = 5, y = 0 da y = 2 wrfeebiT;

d) x2 + y2 = 0 pirobas akmayofilebs erTaderTi wertili: 
(0;0).

2.2. moqmedebebi simravleebze. venis diagramebi

Tematuri bloki: logikis sawyisebi

saaTebis savaraudo raodenoba: 2 sT

samizne cnebebi; 
samizne cnebebTan 

dakavSirebuli 
mkvidri warmod-

genebi

sakiTxebi
 sakvanZo  

SekiTxvebi
 davalebebi

simravle; sim-
ravleebze moq-
medebebi SeiZleba 
warmovadginoT 
sxvadasxva xe-
rxiT; SeiZleba 
warmovadginoT 
TvalsaCinod geo-
metriuli figure-
bis gamoyenebiT.

simravleebis 
gaerTianeba da 
TanakveTa; uni-
versaluri sim-
ravle; simravlis 
damateba.

ra SemTxvevaSia 
ori simravlis 
TanakveTa carie-
li simravle? ra 
SemTxvevaSia ori 
simravlis gaer-
Tianeba am simrav-
leTagan erT-er-
Tis toli? 

klasSi: 

1 - 26

saSinao:

1 - 24

jgufuri muSao-
ba: simravleeb-
ze moqmedebebis 
Tvisebebi

x

y

2

50
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Sefasebis indikatorebi: moswavlem unda SeZlos simravleTa Teoriaze 
dayrdnobiT, amocanebis formulireba da problemis gadaWra, simravleebze 

moqmedebebis aRwera da TvalsaCino warmodgena (maT. saS. 8).

aqtivobebi: paragrafSi warmodgenili sakiTxebi, SesaZlebelia, moswavleTaTvis 
nacnobi iyos. es aZlevs maswavlebels saSualebas, swavleba interaqtiuli 
meTodiT konstruqtivizmis gamoyenebiT warmarTos. es meTodi gamoricxavs 
gakveTilis warmarTvis saleqcio formas, ar Semoifargleba kiTxva-pasuxis 
procesiTac. kiTxvebi moswavleebisganac unda modiodes (amis miRweva klasSi 
SemoqmedebiTi, mastimulirebeli saswavlo garemos SeqmniTaa SesaZlebeli da maTi 
ganxilva, ZiriTadad, moswavleTa erToblivi ZalisxmeviT unda mimdinareobdes 
da gamoricxavs, e. w. `gamoZaxebuli~ moswavlis xangrZliv monologs an masTan 
maswavleblis xangrZliv dialogs. sasargebloa mowavleTa Cabma axali amocanebis 
Sedgenis procesSic.

pirvel gakveTils viwyebT winare codnis gaaqtiurebiT, axalze gadasvlis 
SemzadebiT. gakveTilis sawyisi nawili, Sesabamisad, SeiZleba teqstisgan 
gansxvavebulic iyos; yuradRebas vamaxvilebTY wina gakveTilis Semajamebel 
nawilze, kiTxvebic Sesabamisia. 

– ra SemTxvevaSi vityviT, rom A da B simravleebi tolia?
– Tu A da B simravleebi toli ar aris, arsebobs Tu ara A-Si elementi, 

romelic B-s  ar ekuTvnis?
– ra SemTxvevaSi vityviT, rom A simravle B-s qvesimravlea? SeiZleba Tu ara 

A da B toli iyos, roca A aris B-s qvesimravle?
– rogor SeiZleba gamovsaxoT venis diagramebiT A-sa da B-s Soris es mimarTeba  

A⊂B?
yuradReba miaqcieT im faqts, rom xSirad cariel simravleze moswavleebi 

saubroben, rogorc ar arsebul obieqtze – carieli simravle iseve arsebobs, 
rogorc nebismieri sxva simravle, `ar arsebobs~ obieqtebi, romlebic misi  
elementebia.

savarjiSoebi ise unda SevarCioT (Tu yvela davalebas ar SevasrulebT), rom 
yvela aspeqti gaTvaliswinebuli iyos.

axal masalaze gadasvla venis diagramebze saubriT iwyeba da simravleebs Soris 
mimarTebis am diagramebiT warmodgeniT; mniSvnelovania im momentis gaazreba, 
rom A⊂B ar gamoricxavs A da B simravleebis tolobas da gvaqvs ori suraTi: A 
aris B-s sakuTrivi qvesimravle da A ar aris B-s sakuTrivi qvesimravle _ A = B.

simravleebze moqmedebebis axsnisa da sxvadasxva warmodgenis Semdeg xazs 
vusvamT nawilakebis: `an~, `da~ _ gamoyenebas.

jgufuri muSaobis proeqtiT warmodgenili simravleebze moqmedebebis 
Tvisebebis ganxilva mxolod amave proeqtis SesrulebiT Semoifargleba; ar 
davavalebT moswavleebs daimaxsovron es Tviseba, maT unda gaiazron dasabuTebis 
xerxebis arseboba da maTi gamoyenebis SesaZlebloba.

sxvadasxva xerxis gamoyenebiT simravleebze moqmedebebis warmodgena da maTi 
dasabuTeba kritikuli azrovnebis ganviTarebas emsaxureba.

maswavlebels SevaxsnebT, rom kritikuli azrovneba, aris saazrovni unar-
Cveva, romelic moicavs erTdroulad ori an meti gansxvavebuli mosazrebis (am 
SemTxvevaSi mosazrebaTa ricxvi samia) ganxilvas da maT gagebas, raime Tvisebis 
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dasabuTebas sxvadasxva midgomis safuZvelze da imis gacnobierebas, rom sxvasac 
SeiZleba sakuTari, gansxvavebuli mosazreba hqondes. simravleTa Teoriis 
SeswavlaSi moswavleebs karg samsaxurs gauwevs damoukidebeli muSaoba _ https://
www.geogebra.org/m/jbx9dcv8 _ videoresursiT warmodgenili amocanebis amoxsna.

jgufuri muSaoba iTvaliswinebs kompleqsuri davalebebis Sesrulebas, ro-
melic miznad isaxavs moswavleTa CarTvas TanamSromlobaSi, davalebebis Sesas-
ruleblad calkeul moswavleTa Zalisxmevis misadagebas sxvaTa ZalisxmevasTan. 
iqmneba saerTo produqti, romelic im xerxebiT davalebebis Sesrulebebis 
warmodgenaa, romlebic simravleebze moqmedebebis Tvisebebis Seswavlisas 
SeiZleba gamoviyenoT. TiToeul jgufSi moswavleebi inawileben davalebas: 
zogierTi cdilobs SeTavazebuli xerxi gaarCios da gamoiyenos Tvisebebis 
dasabuTebisas (ar unda gamovricxoT mTeli gundis erToblivi Zalisxmeva yvela 
mimarTulebiTac). magaliTad, meore xerxiT

   (A∩B)∪C=(A∪C)∩(B∪C)
Tvisebis Cveneba Semdegi cxrilis agebas gulisxmobs:

A B C A∪C B∪C A∩B (A∩B)∪C (A∪C)∩(B∪C)
1 1 1 1 1 1 1 1
1 1 0 1 1 1 1 1
1 0 1 1 1 0 1 1
1 0 0 1 0 0 0 0
0 1 1 1 1 0 1 1
0 1 0 0 1 0 0 0
0 0 1 1 1 0 1 1
0 0 0 0 0 0 0 0

bolo ori sveti emTxveva erTmaneTs – es asabuTebs Tvisebis WeSmaritobas.
     (A∪B)∩C=(A∩C)∪(B∩C)

tolobis venis diagramiT Cvenebis erT-erTi magaliTi qvemoTaa mocemuli:

 B B

 

maswavlebeli jgufs ar avaldebulebs yvela Tvisebis dasabuTebas. jgu-
furi muSaoba gacilebiT ufro maRali efeqtianobiT gamoirCeva, roca mas 
Sejibris xasia Ti aqvs. moswavleebs eZlevaT garkveuli dro da is jgufi, 
romelic met Tvisebas da meti xerxiT dasabuTebas warmoadgens, gamarjvebulad 
gamocxaddeba. muSaobis dasasruls naS romTa prezentaciis xarisxi jgufebis 

A

A

A A

A

B

B

B B

B

C

C

C C

C (A∩C)∪(B∩C)

(A∪B)∩C

B∩C

A∩C
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Sefasebis sayuradRebo komponents unda warmoadgendes. mniSvnelovania agreTve 
warCinebulTa gamoyofa da sajaro xazgasma maTi wvlilisa.

proeqti simravleebze moqmedebebis Zalian mniSvnelovan gamo yenebas exeba: 
sasruli simravleebis gaerTianebaSi elementebis raodenobis gamosaxva am 
simravleebSi elementebis raodenobebiT. es formula xSirad ga moiyeneba 
praqtikul amocanebSi. moswavleebma unda SeZlon analogiuri amocanebis 
moZieba; magaliTad, SegviZlia vurCioT moswavleebs, moiZion wina wlebSi misaReb 
gamocdebze maTematikaSi mocemuli davalebebi da SearCionN amocanebi, romlebic 
kompleqsur davalebaSi ganxiluli formuliT ixsneba; es aqtivoba ukavSirdeba 
saSualo safexuris me-10 klasis miznebs _ moswavleebis nawili emzadeba 
umaRles saswavlebelSi gamocdebis Casabareblad. Tumca, mizanSewonilia, rom 
yvela moswavle Seecados Seasrulos kompleqsuri davaleba. misaRebi gamocdebis 
`testebs~ xSirad amoxsnebis variantebic axlavs _ nu davuSliT moswavleebs 
am amoxsnebis garCevas da Seswavlas; aq mTavaria, moswavlem sworad miagnos im 
praqtikul amocanebs, romlebic kompleqsur davalebaSi warmodgenili formuliT 
ixsneba.

saSinao davalebisTvis micemuli amocanebi, xSirad, klasSi amoxsnilis ana-
logiuria; analogia _ maTematikuri Semoqmedebis erT-erTi mniSvnelovani 
meTodia, misi sruli ugulebelyofa ar SeiZleba; mTavaria analogiis swori 

gamoyeneba. magaliTad, 15 , 16 , 20 , 21  amocanebis analogiuria saSinao davalebis 

16 , 17  amocanebi. Tumca, sruli analogia aq ar aris. klasSi ganvixilavT ra 
|x – 2|≤3 utolobas, yuradRebas vamaxvilebY imaze, rom es utoloba tolfasia 
ormagi utolobis –3 ≤ x–2≤3, –1 ≤ x ≤ 5; aq SeiZleboda amonaxsnTa simravleebis 
TanakveTazec gvesaubra: x–2≤3 da x–2 ≥ –3 utolobebis amonaxsnebis simravleebis 
TanakveTa gvaZlevs |x–2|≤3 utolobis amonaxsnTa simravles.

21  am amocanaSi |2x–1| > 5 utolobis amonaxsnTa simravle aris 2x–1 > 5 da 
2x–1 <  – 5 utolobebis amonaxsnTa simravleebis gaerTianeba.

klasSi dawvrilebiTi msjelobis Catarebis Semdeg moswavleebs ar gauWirdebaT 
saSinao davalebis analogiuri amocanebis ganxilva.

Zalian mniSvnelovania, geometriul figuraTa simravleebs Soris mimarTebebis 
warmodgenisas, simravleTa Teoriis gamoyeneba.

17  Tu A tolferda samkuTxedebis simravlea, B _ marTkuTxa samkuTxedebis, 
C _ blagvkuTxa samkuTxedebis, maSin A∪B aris tolferda an marTkuTxa 
samkuTxedebis simravle. aqve mivaqcioT yuradReba imas, rom venis diagramiT 

es simravle ase warmoidgineba:A A B  da AA∩B aris tolferda marTkuTxa 
samkuTxedebis simravle.

19  am amocanaSic sasargebloa venis diagramis gamoyeneba: M K  saerTo 
(daStrixuli) nawili aris M∩K _ kvadratebis simravle. 

naSTTa ariTmetikis codnas moiTxovs 23  amocanis amoxsna (SedarebiT martivia 

saSinao davalebis analogiuri 22  amocana).
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sasargebloa, rom TviT A, B da C simravleebic aRvweroTY sityvierad; klasSi 
amovweroT am simravleebis sawyisi wevrebi; cxada, A aris im naturaluri ricxvebis 
simravle, romlebic 3-ze gayofisas naSTSi 2-s iZleva; es ricxvebi asec SeiZleba 
CavweroT: A = {x | x = 3k + 2, k = 0, 1, 2...}.

analogiurad, CavwerT B da C simravleebsac:
  B = {x | x = 5k + 2, k = 0, 1, 2...},
  C = {x | x = 2k + 1, k = 0, 1, 2...}.
A∩B simravlis aRwerisas, gaviTvaliswinoT, rom 3k + 2 ricxvi 5-ze gayofisas 

naSTs 2-s iZleva maSin da mxolod maSin, roca k iyofa 5-ze; maSasadame:
  A∩B = {x | x = 15k + 2, k = 0, 1, 2...}.
3k + 2 kentia maSin da mxolod maSin, roca k kentia (2k + 1 saxisaa).
e. i.  A∩C = {x | x = 6k + 5, k = 0, 1, 2...}.
15k + 2 saxis ricxvi kentia maSin da mxolod maSin, roca k kenti (2k + 1 saxisaa)
  (A∩B)∩C = {x | x = 30k + 17, k = 0, 1, 2...}.

22  am amocanis amoxsnisas, gaviTvliswinoT, rom nebismieri kenti ricxvi 
4-ze gayofisas naSTSi gvaZlevs 1-s an 3-s. Sesabamisad, 

  A\B = {x | x = 4k + 3, k∈Z}.
klasSi da Sin Sesasrulebeli davalebebi gavlili masalis gameorebasac 

gulisxmobs, magaliTad, simravlis qvesimravleebis raodenobis formulis 

gaxseneba sWirdeba 9  da 8  amocanebis pasuxebis sworad miTiTebas.

2.3. amocanebis amoxsna venis diagramebis gamoyenebiT

Tematuri bloki: logikis sawyisebi 

saaTebis savaraudo raodenoba: 3 sT

samizne cneba da 

masTan dakavSire-

buli mkvidri war-

modgenebi

sakiTxebi sakvanZo 

SekiTxvebi

davalebebi

simravle, simrav-

leebze moqmedebe-

bi. simravleebze 

moqmedebebi Sei-

Zleba TvalsaCinod 

gamovsaxoT venis 

diagramebiT da 

gamoviyenoT praq-

tikuli (maT Soris, 

logikuri) amo-

canebis amoxsnisas.

moqmedebebi 

simravleebze; 

simravleebze 

moqmedebebis ga-

mosaxva venis di-

agramebiT; venis 

diagramebis ga-

moyeneba.

ra gamoyeneba 

aqvs venis dia-

gramebs? raSi 

gvexmareba sim-

ravleebze moq-

medebebis venis 

diagramebiT 

gamosaxva?

klasSi: 1 - 12  

saSinao: 1 - 12
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Sefasebis indikatorebi: moswavlem unda SeZlos, simravleebze moqmedebebis 

venis diagramebis gamoyenebiT, praqtikuli (maT Soris, logikuri) amocanebis 

formulireba da problemis gadaWra.

aqtivobebi: winare codnis gaaqtiureba simravleebze moqmedebebis gaxseneba-
sa, am moqmedebebis venis diagramebiT gamosaxvasa da simravleebis moqmedebebze 
formulebis dasabuTebasTan aris dakavSirebuli; orive formulis gamoyvanisas, 
vsargeblobT venis diagramebiT; amasTanave, zogierTma moswavlem SeiZleba sity-
vieri msjelobiT daasabuTos formulebi. sami simravlis SemTxvevaSi ki msjeloba 
SeiZleba ase CavataroT:

aq asoebiT TiToeuli figuriT warmodgenil simravleSi elementebis raode-
nobaa aRniSnuli. Tu wreebiT warmodgenili simravleebia A, B da C, maSin maT 
gaerTianebaSi elementebis raodenoba SeiZleba ase davTvaloT:

  n(A∪B∪C) = a + b + c + 2z + 2y + 2t + 3x – z – y – t – 3x + x;
es ki Seesabameba kompleqsuri davalebis (2) formu-

las. marTlac, tolobis marjvena mxares pirveli Svidi 
Sesakrebi aris n(A)+n(B)+n(C); momdevno oTxi Sesakrebia 
(akldeba) n(A∩B), n(B∩C) da n(A∩C); x = n(A∩B∩C).

ufro advilia (1) formulis ganxilva, Sesabamisi venis 
diagramis ageba da am formulis dasabuTeba. am SemTxveva-
Sic, moswavlem SeiZleba sityvieri msjeloba gamoiyenos: 

n(A∪B) = n(A) + n(B)–n(A∩B); am n(A) + n(B) jamSi A da B simra-
vleebis saerTo elementebi orjer aris CaTvlili, amitom saWiroa n(A∩B) ricxvis 
gamokleba; sami simravlis SemTxvevaSi SeiZleba moswavlem, cvladebis SemoRebi-
sa da gamoyenebis gareSe, sityvieri msjelobiT daasabuTos Sesabamisi formula. 
amocanebis umravlesobas SeiZleba pirdapir mivuyenoT aRniSnuli formulebi; 
Tumca, es yovelTvis araa gamarTlebuli. xSirad im SemTxvevebSic, roca for-
mulebis gamoyenebas swrafad mivyavarT amocanis amoxsnamde, sasurvelia venis 
diagramebis gamoyeneba.

TiTqmis yvela `testSi~ ori simravlis SemTxvevaa warmodgenili, amitom 
moswavle swrafad poulobs pasuxs.

miTiTebebi amocanebis amosaxsnelad:

1  moswavle swrafad poulobs pasuxs; 
Tu I _ inglisuris mcodneTa simravlea, F _ fran-

gulis, maSin, cxadia, n(I∪F) = 70 + 45 – 23 = 92;  maSasadame, 
pirveli pasuxi sworia;

100 – 92 = 8,^ meore pasuxi sworia; 
pirveli pasuxis WeSmariteba gamoricxavs me-3 pa-

suxis WeSmaritebas. SeiZleba Semdegi pasuxebic ganixi-
loT. mxolod inglisuri marTlac icis 70 – 23 = 47-ma 
studentma.

wina amocanis analogiuri suraTisa da msjelobis gamoyenebiT, moswavle ad-
vilad poulobs pasuxebs 2 - 6  amocanebze.

analogiuria saSinao davalebis testebi, swori pasuxebi SeirCeva formulisa 
da Sesabamisi suraTis warmodgenis gamoyenebiT. 

a b

c

y z
x

t

I F
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7  amocanidan iwyeba sami simravlis SemTxveva. am SemTxvevaSi zogjer SeiZle-
ba mxolod formulis gamoyenebiT davkmayofildeT, zogjer _ mxolod diagra-
mis gamoyenebiT, zogjer ki _ formulisa da diagramis erToblivi gamoyenebiT.

magaliTad, 7  amocanaSi Tu F fexburTis moyvarulebis simravlea, K _ ka-
laTburTis, M _ mZleosnobis, maSin cnobilia, n(F∪K∪M) = 38–3;

moswavleebma SeiZleba SecdomiT igulisxmon:
n(F∩K) = 4, n(F∩M) = 3 da n(K∩M) = 5. es saSualebas mogvcemda, rom gvesargebla 

gamoyvanili formuliT. magram, amocanis pirobis Tanaxmad, 4 aris ara n(F∩K), 
aramed, n(F∩Κ)–n(F∩M∩Κ). umjobesia piroba warmovadgi-
noT venis diagramiT:

aRvniSnoT: x = n(F∩K∩Μ); Sevsebas viwyebT am elementiT; 
suraTis mixedviT, gvaqvs:
  38 – 3 = 35 = n(F) + 5 + 8 – x + 10-x
  2x = 16 + 23 – 35;   x = 2.
meore kiTxvaze pasuxis gasacemad, unda vipovoT: 9 – x + 

10 – x + 8 – x = 27 – 6 = 21.
sportis mxolod erTi saxeobiT dakavebulia 21 

moswavle.

8  am amocanis amoxsnisas SeiZleba visargebloT formuliT; vTqvaT, F 
aris feradi televizorebis simravle, D _ 54 sm dia-
gonalis mqone televizorebis, G _ xmis gamaZlie-
rebliani; maSin gvaqvs: n(F) = 24, n(D) = 20, n(G) = 15, 
n(F∩D) = 11, n(F∪G) = 8, n(D∪G) = 12, n(F∪D∪G) = 6, saidanac 
n(F∪D∪G) = 24 + 20 + 15 – 11 – 8 – 12 + 6 = 34.

magram am SemTxvevaSic, zogierTma moswavlem SeiZleba 
venis diagramebis TvalsaCino warmodgena gamoiyenos; fi-
gurebis Sevsebas ricxvebiT viwyebT samive simravlis Ta-
nakveTidan:

   11 + 3 + 1 + 2 + 5 + 6 + 6 = 34.

9  Tu n(B) = x, maSin n(A) = x + 26 da SevadgenT gantolebas:
   144 = x + (x + 26) – 22
   2x = 140
   x = 70; n(B) = 70; n(A) = 96.

10  aq SeiZleba formulis gamoyeneba (SeiZleba _ venis diagramisac).
   32 + 12 – 8 = 36;
   36 + 10 = 46.

11  am amocanis amoxsnisas, umjobesia venis diagramiT 
sargebloba.

L _ mlesavebis simravle,
K _ kalatozebis simravle,
S _ SemduRebelTa simravle.

9–x 8–x

10–x

3 5
x
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cxadia, Seuvsebeli figurebi warmogvidgens im xelosnebis simravleebs, 
romlebic zustad or profesias floben. maSasadame, saZiebeli ricxvi aris: 

   30 – (1 + 3 + 2 + 5) = 19.

12  Tu P% aris im pacientebis procentuli wili, romlebmac orive saxis ma-
saJi gaikeTes, maSin gveqneba gantoleba P ricxvis mimarT:

   100 = 82 + 20–P
   P = 2, P% = 2%.
maSasadame,  2% – 6,

   100% – 
100⋅6

2  = 300.

saSinao davalebis amocanebi, ZiriTadad, klasSi amoxsnili amocanebis analo-
giuria. magram, cxadia, mxolod analogiuri amocanebiT Semofargvla ar aris mi-
zanSewonili. ganvixiloT gansxvavebuli amocanebi.

6  aRniSvnebi: U _ ucxo enis Sesabamisi simravle,
M _ maTematikis, 
F _ fizikis.
Sevsebas viwyebT samive simravlis TanakveTaSi ele-

mentebis raodenobis miTiTebiT _ 5; Semdeg CavwerT erT 
saganSi `damakmayofileblis~ mqone moswavleebis raode-
nobebs: 4, 4 da 11, Semdeg _ orsagnianebis raodenobebs. 
Sesabamisad, gvaqvs: 

a) 40 – (4 + 6 + 5 + 2 + 4 + 11 + 4) = 4; 
b) 2 + 6 + 4 = 12.

9  x _ mxolod da hyavs;
  11x _ mxolod Zma hyavs.
pirobiT Tanaxmad, 
  11x + y + x + 12 = 35
  12x + y = 23
  23 – y = 12x
maSasadame, 23 – y iyofa 12-ze; y = 11.
moswavle ar unda SeuSindes axali cvladis gamoyenebas. Tumca, pasuxis migneba 

zepiradac SeiZleboda. am SemTxvevaSi, Semdeg unda davasabuToT, rom miRebuli 
ricxvi erTaderTia, romelic pirobas akmayofilebs.

10  am amocanaSi moswavleebi ixseneben mimarTebebs oTxkuTxedis saxeebs So-
ris _ Tu oTkuTxedi marTkuTxedicaa da rombic, maSin es oTxkuTxedi kvadratia 
(TanakveTa); trapecia ar aris paralelogrami.

oTxkuTxedebis qvesimravleebia paralelogramebisa da trapeciebis simra-
vleebi, romelTac saerTo elementi ara aqvs. venis diagramebis gamoyenebiT ad-
vilad ixsneba es amocana.

12  SemoviRoT aRniSvnebi: I (inglisuri), G (germanuli), F (franguli); n(I) = 20, 
n(G) = 20, n(F) = 19.
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diagramis Sevsebas viwyebT samive simravlis Tanakve-
TiT.

a) 5; b) 5 + 6 = 11;
g) 5 + 6 + 6 = 17; d) 5 + 3 + 6 = 14; 
e) 35 – (20 + 12 + 2) = 1.

mdgradi ganviTarebis principebis gaTvaliswinebiT, 
CarTulia amocanebi, romlebic jansaRi garemos Seqmnas-
Tan aris dakavSirebuli. maTematikis amocanebSi SeiZleba 
CavrToT amocanebi, romlebic, magaliTad, mwvane nargavebis dargvis mniSvnelo-
bas Seaxsenebs moswavleebs; aseTi amocanebi wina paragrafSic iyo da axlac aris 
(magaliTad, 1 ); amasTanave, personaJebis warmodgenisas, daculia Tanasworoba 
sqesisa da sxva socialur kuTvnilebaTa niSniT dayofis mimarT.

teqstebSi, rogorc wesi, zomierad aris warmodgenili axali cnebebi (Sesaba-
misi terminebi).

2.4. simravlis klasebad dayofa

Tematuri bloki: logikis sawyisebi 

saaTebis savaraudo raodenoba: 3 sT

samizne cnebebi da 

masTan dakavSire-

buli mkvidri war-

modgenebi

sakiTxebi sakvanZo SekiTx-

vebi

davalebebi

simravle; simrav-

lis klasebad day-

ofa. simravleTa 

Teoriaze dayrd-

nobiT SeiZleba 

aRvweroT yofiTi 

movlenebi da mec-

nierebebSi arsebu-

li mravali kanon-

zomiereba.

simravle, sim-

ravlis klasebad 

dayofa; swori da 

araswori klas-

ifikaciis maga-

liTebi.

ra mniSvnelo-

ba aqvs yofiT 

movlenebsa da 

mecnierebebSi 

arsebuli kanon-

zomierebebis 

kvlevisas klas-

ifikacias? riT 

aris gamowveuli 

araswori klasi-

fikacia?

klasSi: 1 - 8
saSinao: 1 - 8

Sefasebis indikatorebi: moswavlem unda SeZlos, simravleTa Teoriis elemen-

tebis gamoyenebiT, amocanaTa formulireba da problemis gadaWra.

aqtivobebi: simravleTa Teoriis elementebis gadmocemas vamTavrebT klasifi-
kaciiT, romelic maTematikuri kvlevis erT-erTi meTodia da gamoiyeneba swavle-
bis procesSi. winare codna dakavSirebulia simravleebze moqmedebebisa da maTi 
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gamosaxvisas venis diagramebis gamoyenebis amocanebTan. klasifikaciis kargad 
gaazrebisTvis saWiroa simravleTa gaerTianebisa da TanakveTis Sesaxeb codnis 
gameoreba da ganmtkiceba, Sesabamisi amocanebis ganxilva. gakveTilis pirveli 15 
wuTi winare codnis gaaqtiurebas sWirdeba. axal masalaze gadasvla SeiZleba in-
teraqtiul reJimSi vawarmooT. magaliTad, olimpiadaze monawile gundebis dayo-
fas sxvadasxva niSniT moswavleebi Tavad aRmoaCenen; yuradReba gavamaxviloT 
klasifikaciis wesebis dacvaze _ klasebad dayofa erTi niSniT xdeba, magali-
Tad, sportis saxeobis mixedviT, sportis saxeobaSi sqesis mixedviT. moviSvelioT 
swori klasifikaciis magaliTebi geometriidan. gvaxsovdes, rom maTematika er-
Tiani mecnierebaa da simravluri ena mis yvela nawilSi gamoiyeneba. moswavleebi 
Tavad aRmoaCenen araswori klasifikaciis mizezebs teqstSi warmodgenil maga-
liTebSi; magaliTad, 1. magaliTSi _ ricxvi 0 ar Sedis arc erT qvesimravleSi. 
2. magaliTSi _ tolferda da tolgverda samkuTxedebis simravleebis TanakveTa 
ar aris carieli, anu darRveulia erT-erTi piroba _ klasebs saerTo elementi 
ar unda hqondes; qvemdebare da Semasmeneli winadadebis wevrebia, zmna metyve-
lebis nawilia. moswavlem SeiZleba moiZios informacia metyvelebis nawilebis 
Sesaxeb, miuTiTos literaturaSi arsebuli klasifikaciis sxvadasxva magaliTze 
_ metyvelebis nawilebis dajgufebaze sxvadasxva niSnis mixedviT; ra saklasi-
fikacio niSanze afuZneben metyvelebis nawilebis dajgufebas, msjeloben wina-
dadebaze, sityvaze an sityvaTa jgufze, romelic dasrulebul azrs gamoxatavs. 
am SemTxvevaSi klasifikaciis erT-erTi magaliTi SeiZleba iyos mTavari da aram-
Tavari wevrebis gamoyofa. moswavleebi, amocanebis ganxilvis Semdeg, erToblivi 
msjelobis kvalobaze, saxelmZRvanelosa da Tqveni daxmarebiT, Camoayalibeben 
klasifikaciis wesebs: 

1) klasifikacia erTi niSniT xorcieldeba, mas erTi safuZveli aqvs; 
2) miRebuli `klasebi~ araTanamkveTi unda iyos (zogierTebi iyeneben termins 

`TanaukveTi~);
3) klasifikacia sruli unda iyos, e. i. yvela klasis gaerTianeba mocemul 

simravles unda gvaZlevdes.
am wesebis dacviT, moswavleebi asaxeleben mTel ricxvTa simravlis klasifi-

kaciis magaliTebs (amocana 1 ):
magaliTad, dadebiTi mTeli ricxvebi, 0, uaryofiTi mTeli ricxvebi. mTel 

ricxvTa dayofa 7-ze gayofiT miRebuli naSTebis mixedviT (zogjer moswavleebi, 
naSTebis mixedviT klasifikaciisas, toveben 0 naSTis mqone klass _ 7-is jerad 
ricxvTa simravles). es davaleba saSualebas gvaZlevs yvela moswavle CavrToT 
ganxilvis procesSi _ moswavleebi klasebad dayofis sxvadasxva SemTxvevas asaxe-
leben.

2  amocanis amoxsnisas moswavleebma SeiZleba gaixsenon xeebis klasifika-
cia wiwvovani da foTlovani xeebis mixedviT; cxovelebis simravle ki SeiZleba 
daiyos Sinaur da gareul cxovelTa klasebad; Tumca, SesaZlebelia sxva klasi-
fikaciac, magaliTad, sakvebis mixedviT _ balaxismWameli, mtacebeli (ikvebebian 
sxva cxovelebiT) da yovlismWameli (ikvebebian mcenareebiTac da cxovelebiTac).
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klasifikaciis magaliTebis Segroveba, klasifikaciis wesebis Camoyalibeba da 
wesebis darRvevis SemTxvevebis analizi moswavleebs kompleqsuri davalebis Ses-
rulebisas moeTxovebaT. analogiurad, 3 - 5  amocanebze pasuxebic SeiZleba kom-
pleqsuri davalebis referatSi warmoadginon. mniSvnelovania magaliTebis moyva-
na geometriidan. klasifikaciis sxvadasxva magaliTis moyvana SeiZleba oTxkuTxe-
debis SemTxvevaSi (magaliTad, marTkuTxedebi da oTxkuTxedebi, romelTac erTi 
kuTxe mainc ara aqvs marTi); an: paralelogramisa da trapeciisgan gansxvavebuli 
oTxkuTxedebi, paralelogramebi da trapeciebi.

5  amocana mTel ricxvTa simravlis klasifikaciis erT-erTi mniSvnelova-
ni magaliTia _ naSTTa klasebi moduliT 5 _ 5k; 5k + 1; 5k + 2; 5k + 3; 5k + 4 (k∈Z) 
saxis naSTTa klasebad iyofa mTel ricxvTa Z simravle. A3 klasis nebismieri ori 
ricxvis jami ekuTvnis A1 klass:

   (5m + 3) + (5n + 3) = 5k + 6 = 5(k + 1) + 1.

6  wyvilebis raodenoba, cxadia, aris 100 _ pirveli SeiZleba iyos erT-er-
Ti 10 cifridan, yoveli dasaxelebuli pirveli cifrisTvis, meore SeiZleba iyos 
nebismieri cifri 10-dan. 0, 2, 4, 6, 8 cifrebs SeiZleba vuwodoT luwi cifrebi, 1, 
3, 5, 7, 9 cifrebs _ kenti cifrebi;

wyvilebis simravle SeiZleba, magaliTad, davyoT 2 klasad _ pirveli cifri 
luwia, pirveli cifri kentia. avxsnaT, ras niSnavs dalagebuli wyvili _ Tu a≠b, 
wyvilebi (a; b) da (b; a) gansxvavebulad iTvleba. SeiZleba 3 klasi gamovyoT, maga-
liTad, pirveli cifri 5-ze naklebia, pirveli cifri 5-ia, pirveli cifri 5-ze 
metia. aq pirvel klasSi 50 elementia, meoreSi _ 10, mesameSi _ 40. aRsaniSnavia, 
rom cifrTa dalagebul wyvilebSi orniSna ricxvebi ar moiazreba!

8  simravleebi SeiZleba sakoordinato sibrtyeze gamovsaxoT:

suraTis mixedviT, moswavle advilad daaskvnis:^ gvaqvs sibrtyis wertilTa 
simravlis klasebad dayofa.

7  aq moswavlem unda SeniSnos, rom klasifikacia ar aris sruli, radgan, maga-
liTad, (4; 0) wertili ar ekuTvnis arc A, arc B simravles.

saSinao davalebis ramdenime amocana naSTTa klasebad dayofis Sesaxeb codnis 
ganmtkicebas emsaxureba; Tu moduli aris 3, gvaqvs naSTTa sami klasi, romelic 
gvaZlevs mTel ricxvTa simravlis klasebad dayofas (amocana 3 ).

5  amocanaSi analogiuli niSniT samniSna ricxvebis simravlis klasebad 
dayofaa ganxiluli. mniSvnelovania v) davalebis gaazreba _ erT klasSi moxve-
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drili ricxvebis sxvaoba 3-ze iyofa; maSasadame, dayofa SeiZleba erTmaneTis 
tolfasi ori niSniT ganvaxorcieloT _ yovel klasSi ricxvebis sxvaoba iyofa 
3-ze, ricxvebi 3-ze gayofisas tol naSTebs iZleva. maTematikiT dainteresebuli 
moswavleebisTvis SeiZleba am sakiTxze damatebiT saubaric CavataroT.

sayuradReboa 2  amocanaze pasuxis gaazreba _ ricxvi 1 ar aris arc mar-
tivi da arc Sedgenili.

6  gaviTvaliswinoT, rom koordinatTa saTave sakoordinato meoTxedebs 
ekuTvnis _ darRveulia klasifikaciis wesi (sakoordinato RerZebis wertilebic 
erT meoTxeds ar ekuTvnis).

7  aqac darRveulia klasifikaciis erT-erTi wesi _ sibrtyis wertile-
bis nawili ar ekuTvnis arcerT klass. simravleebis warmodgeniT sakoordinato 
sibrtyeze, amaSi moswavleebi advilad darwmundebian.

8  moswavleebma unda SeZlon simravleebis gamosaxva sakoordinato sibr-
tyeze; amis Semdeg darwmundebian, rom gvaqvs sibrtyis wertilTa simravlis 
klasebad dayofa; Tumca, SeiZleba msjelobiT darwmundnen, rom klasifikaciis 
wesebi, am amocanis pirobis mixedviT, daculia.

klasifikaciis Temis ganxilvac SeiZleba davukavSiroT mdgradi ganviTarebis 
principebis ganxorcielebisTvis zrunvas. am Temis Seswavlisas aqcenti gadatani-
lia damoukidebel muSaobaze, romelic kompleqsuri davalebebis SesrulebasTan 
aris dakavSirebuli. moswavles SeiZleba movTxovoT qarTuli enis sakiTxebTan 
dakavSirebuli masalis moZieba; klasifikaciis magaliTebis moZieba maTematikaSi, 
yofiT sakiTxebSi, ekonomikaSi, sabunebismetyvelo mecnierebebSi. erT-erT maga-
liTad SeiZleba sagzao niSnebis klasifikacia davasaxeloT; klasebi aq gansxvave-
buli figurebiTa da ferebiTaa warmodgenili; maT Tavisi saxelwodebebic aqvs 
(`amkrZalavi niSnebi~, `gamafrTxilebeli niSnebi~...). Tu es magaliTi moswavle-
Ta referatebSi ar aris naxsenebi, Cven TviTon SevaxsenoT maT da davakavSiroT 
mdgradi ganviTarebis principebTan (sagzao niSnebis roli usafrTxo garemos Se-
qmnis saqmeSi). zogierT SemTxvevaSi, moswavles SeiZleba gauWirdes klasifikaciis 
dasaxeleba, magaliTad, sivrcul geometriul figuraTa simravleSi; aq SeiZleba 
SevaxsenoT moswavleebs `binaruli klasifikaciis~ Sedgenis erT-erTi wesi; maga-
liTad, sivrculi figurebi SeiZleba davyoT marTkuTxa paralelepipedebad da 
figurebad, romlebic marTkuTxa paralelepipedebi ar aris. analogiurad SeiZle-
ba daiyos paralelepipedebis simravle. marTkuTxa paralelepipedebs moswavleebi 
yvelaze kargad icnoben; SevniSnoT, rom binarul klasifikacias diqotomiasac 
uwodeben.
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amocanebi damoukidebeli muSaobisTvis
(amocanebis gamoyeneba SeiZleba Semajamebeli werisTvisac).

Tematuri bloki: simravleTa Teoriis elementebi
samizne cnebebi: simravle, qvesimravle; simravleTa mocemis xerxebi; opera-

ciebi simravleebze.
Sefasebis indikatorebi: moswavles unda SeeZlos simravleTa Teoriis cnebe-

bis gamoyeneba (maT. saS. 8, maT. saS. 9).

SearCieT swori pasuxi:

1  ramdeni qvesimravle aqvs im samniSna ricxvebis simravles, romelTa cifr-
Ta jamia 26? 

a) 1;   b) 4;   g) 8;   d) 16.

2  cnobilia, rom {x | (x–2)2–1 = a, x∈R} simravle erTelementiania. ipoveT a. 
a) –1;   b) 0;   g) 1;   d) 2.

3  magidaze enciklopediis 6-tomeuli devs. gvanca apirebs nebismieri rao-
denobis wignebis (arcerTis, mxolod zogierTis an yvelas) Taroze gadadebas. 
gvancas arCevanis ramdeni SesaZlebloba arsebobs? 

a) 6;   b) 7;   g) 36;   d) 64.

4  mocemulia 1-dan 10-is CaTvliT naturaluri ricxvebiT Sedgenili yvela 
SesaZlo dalagebuli wyvilebis simravle: {(m; n} | m∈N; n∈N; 1≤m≤10; 1≤n≤10}. miu-
TiTeT am simravlis klasifikaciis magaliTi 

a) A1 _ `mxolod kenti ricxvebisgan Sedgenil ricxvTa wyvilebis simravle~,
 A2 _ `mxolod luwi ricxvebisgan Sedgenil ricxvTa wyvilebis simravle~;
b) A1 _ `im ricxvTa wyvilebis simravle, romelTa usg Sedgenili ricxvia~;
 A2 _ `im ricxvTa wyvilebis simravle, romelTa usg martivi ricxvia~;
g) A1 _ `im ricxvTa wyvilebis simravle, romelTa usg luwi ricxvia~;
 A2 _ `im ricxvTa wyvilebis simravle, romelTa usg kenti ricxvia~;
d) A1 _ `im ricxvTa wyvilebis simravle, romelTa pirveli wevri metia 

meo reze~;
 A2 _ `im ricxvTa wyvilebis simravle, romelTa meore wevri metia pirvel-

ze~.

amoxseniT amocanebi:

5  vTqvaT, A aris 10-is jeradi orniSna ricxvebis simravle, B _ 15-is jeradi 
orniSna ricxvebis. ipoveT A∪B, A∩B, A\B, B\A.

6  A da B simravleebis Sesaxeb cnobilia, rom n(A∪B) = n(B), n(B\A) = 12, n(A∩B) = 10. 
a) warmoadgineT amocanis piroba venis diagramiT;
b) ipoveT n(A) da n(B). 

7  klasis 40 moswavlidan 21 cekvaze dadis, 15 _ simReris wreze, 20 _ gita-
ris wreze. mxolod cekvis da simReris wreze dadis 8 moswavle, mxolod gitaris 
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da cekvis wreze _ 12 moswavle. am sami wridan mxolod erTze dadis 11 moswavle, 
7 _ arcerT wreze ar dadis. 

a) ramdeni moswavle dadis samive wreze? 
b) ramdeni moswavle dadis mxolod cekvaze, molod simReraze, mxolod gita-

ris wreze?

pasuxebi

1 2 3 4
g a d g

5  A∪B = {10; 15; 20; 30; 40; 45; 50; 60; 70; 75; 80; 90}.

6  a)      b) n(A) = 10, n(B) = 22.

7  a) 1, b) mxolod cekva _ 0, mxolod simRera _ 5, mxolod gitara _ 6.

miTiTebebi:

1  davalebaSi arsebobs am Tvisebis mqone sami samniSna ricxvi.

2  gantolebas unda hqondes 1 amonaxsni, amitom a + 1 = 0.

3  gaixsenos moswavlem, ramdeni qvesimravle aqvs 6-elementian simravles.

4  savaraudo pasuxebidan a)-Si gamorCenilia gansxvavebuli luw-kentovnebis 
ricxvebiT Sedgenili wyvilebi; b)-Si _ wyvilebi, romelTa usg aris 1; d)-Si wyvi-
lebi, romlebic toli ricxvebiTaa Sedgenili.

7   venis diagramaze mivuTiToT sami 
wris wevrTa ganawileba. Tu samive wreze 
mosiaruleTa raodenobas aRvniSnavT 
x-iT, mxolod simRerisa da gitaris wreze 
mosiaruleTa raodenobas _ y-iT, maSin, 
amocanis pirobis gaTvaliswinebiT, aseTi 
diagrama miiReba:

Tu gaviTvaliswinebT, rom mxolod 
erT wreze dadis 11 moswavle, xolo sul 
wreebSi CarTulia 33 moswavle (40–7 = 33), 
maSin miviRebT Semdeg sistemas _ 

(1–x) + (7–x–y) + (8–x–y) = 11     3x + 2y = 5       x = 1, y = 1.
   21 + 7–x + 8–x–y = 33  2x + y = 3

A

B

10

12

 1–x 7–x–y

8–x–y

12 y
x

8

cekva (21) simRera (15)

gitara (20)

40

7



72

da saboloo ganawileba ase warmodgeba:

Sefasebis rubrika

1 - 4  amocanebidan TiToeulis swori pasuxi fasdeba 1 quliT.

5  amocanaSi saZiebeli simravleebidan TiToeulis warmodgena Sefasdes 0,5 
quliT, sul _ 2 qula.

6  A da B simravleebis warmodgena pirobis mixedviT Sevsebuli venis diagra-
miT Sefasdes 1 quliT. A da B simravleebSi elementebis raodenobebis dadgena 
_ kidev 1 quliT, sul _ 2 qula.

7  amocanis pirobis mixedviT arasrulad, cvladebis gamoyenebiT Sevsebuli 
venis diagramis warmodgena Sefasdes 1 quliT; mxolod erT wreze mosiarule 
moswavleebis raodenobisa da sul am wreebSi CarTulTa raodenobis mixedviT gan-
tolebaTa sistemis Sedgena _ kidev 0,5 quliT; _ saboloo pasuxebis dafiqsire-
bisas _ kidev 0,5 quliT. sul _ 2 qula. amocanis sxva gziT amoxsnis SemTxvevaSic 
racionaluri nabijebi unda Sefasdes saTanado qulebiT.

es Sefasebebi SeiZleba vaqcioT ganmaviTarebeli Sefasebis instrumen-
tad. amis nimuSi erTxel ukve warmogidgineT. iqve ganvixileT araerTi zogadi 
rCeva, rac ganmaviTarebeli Sefasebis warmarTvas Seexeba, aRvniSneT am proces-
Si winmswrebi da Semdgomi metakognituri pauzebis mniSvneloba da am Sefasebis 
roli mimdinare da samomavlo aqtivobebis dagegmvaSi.

amjeradac, warmodgenili damoukidebeli muSaobis dasrulebis Semdeg, kvlav 
mivmarTavT ganmaviTarebel Sefasebas. am procesSi TviT elementaruli sakiTxe-
bis sajaro ganxilvac gaamyarebs da gaaRrmavebs moswavleTa codnas. magaliTad, 

1  amocanaSi kidev erTxel gaixsenon moswavleebma qvesimravlis cneba. yuradRe-
ba gaamaxvileT im faqtze, rom erTi simravlis yoveli elementi unda iyos meore 
simravlis elementic. mkafiod aRwereT miTiTebuli samelementiani simravle. misi 
qvesimravleebis raodenobis formulis arcodnis SemTxvevaSi, davasaxelebinoT 
moswavleebs es qvesimravleebi. ar unda gamorCeT am simravlis arasakuTrivi 
qvesimravleebi. ganxilvis dasasruls isaubreT n-elementiani simravlis qvesimra-
vleTa raodenobis formulis Sesaxebac, CainiSnon moswavleebma es formula.

2  amocanaSi yuradReba miaqcieT simravlis Caweris formas maxasiaTebeli 
Tvisebis arsebobisas. mimarTeT moswavleebs: kidev ra saxiT Caweren xolme simra-
vleebs, SeamowmeT, Tu a = 0, an a = 2, ramdeni amonaxsni eqneboda miRebul gantole-
bas x-is mimarT.

0 5

6

12 1
1

8

cekva simRera

gitara
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3  amocanis ganxilvisas mimarTeT moswavleebs: ra SemTxvevebi SeiZleba 
momxdariyo _ ra gadaadgileba gaekeTebina gvancas? dasmuli amocana rogor 
`vTargmnoT maTematikis enaze~? ra xerxebiT SeiZleba vipovoT saZiebeli ricxvi? 
(magaliTad, ase: yovel toms gvanca an gadadebs Taroze, an _ ara, sul miiReba 
2⋅2⋅2⋅2⋅2⋅2 = 64 SemTxveva. an daukavSireT es raodenoba 6-elementiani simravlis qve-
simravleTa raodenobas).

4  yuradReba gaamaxvileT dalagebulobis cnebaze. sTxoveT moswavleebs 
ramdenime nimuSis dasaxeleba. ganixileT amocanaSi warmodgenili savaraudo pa-
suxebi da CaatareT maTi kritikuli analizi. sajaro ganxilviT warmoaCineT sam 
maTganSi arsebuli xarvezebi.

5  amocanis ganxilvisas klasma gaixsenos simravleebze moqmedebebis gansazR-
vrebebi da, amocanis pirobis gaTvaliswinebiT, dasaxeldes A da B simravleebis 
elementebi.

6  amocanaSi mimarTeT moswavleebs, aRweron mimarTeba mocemul simravleTa 
Soris (maTi gaerTianeba erT-erTi maTganis tolia _ erTi simravle meore simra-
vlis sakuTrivi qvesimravlea). am SemTxvevaSi rogor warmoudgeniaT am simravle-
Ta sxvaobisa da TanakveTis mimarTeba.

7  amocanis ganxilviT moswavleebi kidev erTxel darwmundebian venis diagra-
mis gamoyenebis qmediTobaSi. SeaxseneT moswavleebs, rom xSirad, sakiTxis kvlevis 
dawyebisas, xelsayrelia ucnobi sidideebis Semoyvana. moismineT maTi mosazre-
bebi, SeiZleba Tqvenc mogiwioT pirveli nabijis Sesaxeb mosazrebis gamoTqma. 
amis Semdeg CarTeT klasi diagramis winaswari monacemebiT SevsebaSi. erTobli-
vi ganxilviT, amocanis pirobis gaTvaliswinebiT es ar gauWirdebaT moswavlee-
bs. Semdeg, isev miubrundiT amocanis pirobas da mis amoxsnas daiyvanT martivi 
orucnobiani sistemis amoxsnamde. yvela ucnobis povnisa da diagramis srulad 
Sevsebis Semdeg, kvlav daubrundiT amocanas da iq dasaxelebuli yvela piroba 
SeamowmeT miRebuli mniSvnelobebiT. es moswavleTa kmayofilebas gamoiwvevs. 
SeiZleba amoxsnis sxva gza SemogTavazon moswavleebma. yuradRebiT, sajarod mi-
moixileT es mosazrebebic.

dasasrul, CainiSneT yvela mosazreba, romelic amocanaTa ganxilvis procesSi 
wamogeWraT. maTi analizi da gaTvaliswineba did sargeblobas mogitanT mimdi-
nare da samomavlo aqtivobaTa dagegmvisa da ganxorcielebis procesSi.
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2.5. cneba. msjeloba. mimarTebebi cnebebs Soris

Tematuri bloki: logikis sawyisebi 

saaTebis savaraudo raodenoba: 2 sT

samizne cneba da mas-

Tan dakavSirebuli 

mkvidri warmodgenebi

sakiTxebi
sakvanZo  

SekiTxvebi
davalebebi

simravle; cneba, msje-

loba, daskvna; simrav-

leTa Teoriis gamoy-

enebiT SeiZleba gamo-

vsaxoT cnebebs Soris 

mimarTebebi; venis 

diagramebi gvexmareba 

msjelobebis sworad 

CatarebaSi

cneba, msjelo-

ba; mimarTebebi 

cnebebs Soris; 

wanamZRvrebi 

da daskvna; 

silogizmebi.

ra mimarTe-

bebi SeiZleba 

iyos cnebebs 

Soris? ra aris 

gvariTi cneba? 

ra aris cnebis 

moculoba da 

Sinaarsi?

klasSi: 1 - 9
saSinao: 1 - 8

Sefasebis indikatorebi: moswavlem unda SeZlos: simravleTa Teoriis 

gamoyeneba cnebebs Soris mimarTebebis warmodgenisas da aRwerisas; WeSmariti 

wanamZRvrebidan WeSmariti daskvnis miReba; daskvnis WeSmaritebis Semowmeba.

aqtivobebi: wina masalis gameoreba da codnis ganmtkiceba axal masalaze ga-
dasvlis aucilebeli pirobaa; cnebა, msjelobasa da cnebebs Soris mimarTebebi 
simravleTa Teoriis elementebze dayrdnobiT ganixileba; amitom mniSvnelovania 
iseTi sakiTxebis irgvliv winare codnis gaaqtiureba, rogoricaa simravle da 
qvesimravle, sxvadasxva SemTxvevis gamosaxva venis diagramebiT. kidev erTxel ka-
rgad unda gaviazroT, rom A da B simravleebis sami sxvadasxva mimarTeba SeiZle-
ba gvqondes:

A⊂B, A aris B-s sakuTrivi qvesimravle _ arsebobs B-s elemen-
ti, romelic ar ekuTvnis A-s, igi B-Si A-s damatebiTi simravlis 
elementia.

_ A da B toli simravleebia; A⊂B, magram B-Si ar aris ele-
menti, romelic ar ekuTvnis A-s; am diagramiT is SemTxvevac ga-
moisaxeba, roca B⊂A; maSasadame, am diagramiT gamoisaxeba: A⊂B da 
B⊂A, rac niSnavs: A = B.

B⊂A, aq B-s yvela elementi Sedis A-Si, magram A-Si  arsebobs 
elementi, romelic ar ekuTvnis B-s (B aris A-s sakuTrivi qvesimra-
vle). 

am SemTxvevebSi `CaRrmaveba~ daexmareba moswavleebs cnebebs Soris mimarTebe-
bis venis diagramebiT gamosaxvis ukeT gaazrebaSi.

A

B

B

A

A, B
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rac Seexeba cnebis `gansazRvrebas~, azrovnebis es kategoria aRweriTi for-
miT aris teqstSi warmodgenili. ufro dawvrilebiTi aRweris moZieba, saTanado 
mzaobis arsebobisas, SeiZleba moswavleebs davavaloT; moswavlem SeiZleba moi-
Zios masala, romelSic naTqvamia, rom `cneba aris azrovnebis forma, romelSic 
aisaxeba sagnebis an movlenebis saerTo arsebiTi da maxasiaTebeli Tvisebebi. cne-
bis formirebis procesi azrovnebaSi rTulia da ase gamoiyureba: SegrZneba _ 
aRqma _ warmodgena _ cneba _ sityva (termini). formirebis procesSi gonebrivi 
saqmianobis bevri saxeoba monawileobs _ analizi (sagnebis calkeuli Tvisebebis 
gamoyofa), sinTezi (sagnebis gaerTianeba saerTo Tvisebebis mixedviT); Sedareba 
(Tvisebebis Sepirispireba da SeTanadeba); abstraqcia (saerTo arsebiTi Tvisebe-
bis gamoyofa), damagreba terminSi, ganzogadeba _ cnebis Semotana, romelsac mi-
vuyenebT yvela sagans, romelTac gamoyofili Tviseba aqvs”.

cnebis aRwera SeiZleba calkeuli magaliTebis ganxilviT mimdinareobdes: 
`azrovnebis formebia cneba, msjeloba, daskvna; ra aris damaxasiaTebeli cnebis-
Tvis? _ cneba azrovnebaSi ganzogadebis iaraRia; cnebis formireba adamianis 
gonebaSi mWidrod aris dakavSirebuli mis gamosaxvasTan an CawerasTan. rogor 
xdeba Cven gonebaSi cnebis formireba? cnebis formireba TandaTanobiTi proce-
sia; erT-erTi magaliTi, simravluri koncefciiT ricxvis cnebis SemoRebisas, 
aris naturaluri ricxvis cnebis formirebis aseTi aRwera: roca bavSvs imas ki 
ar veubnebiT ra aris, magaliTad, ricxvi 3, aramed, amis magivrad, vuCvenebT sam 
vaSls, sam wigns; TandaTan, igi gamoyofs Tvisebas, romelic yvela am magaliTSi 
saerToa da TviT SeimuSavebs warmodgenas `ricxvze~. roca davanaxeT sami vaSli 
sami wigni, ... Tavdapirvelad yuradRebas aqcevdnen am simravleebis sxvadasxva 
konkretul Tvisebebs. es aRqmis procesia, cnebis formirebis sawyisi etapi. aRqma 
arsebobs gonebaSi im dros, roca obieqti moqmedebs grZnobis organoebze; roca 
obieqtebis danaxvis Semdeg vambobT, gamoyon is saerTo, rac am simravleebs hqon-
daT, maT gonebaSi aRibeWdeba sagnebis ricxvi yovel simravleSi, is, rac yvel-
gan iyo _ `sami~ _ gonebaSi iqmneba axali forma _ warmodgena ricxvze `sami~. 
Semecnebis Semdeg safexurze, unda SeiniSnos, rom Tviseba gamoxatuli sityvaSi 
`sami~ damaxasiaTebelia nebismieri simravlisTvis, romelic SeiZleba ase Cavwe-
roT: {a; b; c}; gamoiyofa saerTo damaxasiaTebeli am simravlisTvis: aqvs `sami 
elementi~. SeiZleba iTqvas, rom gonebaSi ricxvi `3~-is cnebis formireba moxda; 
amitom SeiZleba miTiTeba:

cneba aris azrovnebis forma, romelSic gamoxatulia obieqtis damaxasiaTe-
beli Tvisebebi; es damaxasiaTebeli Tvisebebi qmnis cnebis Sinaarss. cnebis mo-
culoba aris obieqtTa simravle, romelsac es cneba gamoxatavs. maswavleblis 
wignSi warmodgenili es teqsti SeiZleba gamoiyenos maswavlebelma, damatebiT, 
saxelmZRvanelos teqstSi mocemul magaliTebTan erTad, cnebis Sesaxeb saubri-
sas. moswavleebmac SeiZleba moiZion analogiuri damatebiTi masala da warmoad-
ginon kompleqsuri davalebis prezentaciisas.

mniSvnelovania `kerZo~ da `gvariTi~ cnebebis Sesaxeb magaliTebis garCeva; es 
sakiTxebi dagvexmareba sxvadasxva cnebis gansazRvrebis ukeT gaazrebaSi.

magaliTad, rombis cneba paralelogramis cnebis kerZo SemTxvevaa; paralelo-
gramis cneba rombis cnebis gvariTi cnebaa, amitom vamjobinebT rombis gansazR-
vrebas paralelogramis saSualebiT: `rombi aris paralelogrami, romlis yvela 
gverdi tolia~ _ miTiTebulia uaxloesi gvariTi cneba da saxeobiT gansxvavebu-
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loba _ `yvela gverdi tolia~. Tumca, SeiZleboda asec SemogveRo rombis cneba 
_ rombi aris amozneqili oTxkuTxedi, romlis yvela gverdi tolia. vamjobineT 
gvariTi cnebis miTiTeba. am sakiTxebis kargad gaazreba mniSvnelovania geome-
triuli figurebis Tvisebebis kargad gaazrebisTvis. am mimarTulebiT codnis 
ganmtkicebas emsaxureba amocanebi: 1 , 2 , 7 , 1 , 3 .

cnebebs Soris 4 mimarTebis kargad gaazrebas xels uwyobs venis diagramebiT 
TvalsaCino warmodgenebi. es mimarTebebi aristoteles droidan Semovida lo-
gikaSi, maTze agebulia msjelobebisa da msjelobebidan (wanamZRvrebidan) swori 
daskvnebis miRebasTan dakavSirebuli sakiTxebi. aqac venis diagramebi gvexmare-
ba. gansakuTrebiT martivia silogizmis mcdarobis dasabuTeba _ sakmarisia erTi 
kontrmagaliTis _ im SemTxvevis miTiTeba, roca wanamZRvrebis raime warmodgenas 
ar Seesabameba daskvnis arcerTi warmodgena. Sesabamisi codnis ganmtkicebas em-
saxureba amocanebi: 3 , 4 , 5 , 8 , 9 , 6 , 7 , 8 .

miTiTebebi zogierTi amocanis amosaxsnelad:

2  am amocanis amoxsnas amartivebs venis diagramebis gamoyeneba; magaliTad, 
a) SemTxvevaSi cnebebis moculobebs Soris mimarTeba SeiZleba ase gamoisaxos: 

M _ marTkuTxa samkuTxedebi;
T _ tolferda samkuTxedebi.

b) tolgverda samkuTxedebis simravle tolferda samkuTxedebis simravlis 
qvesimravlea _ yoveli tolgverda samkuTxedi tolferda samkuTxedicaa.

g), d) wina SemTxvevebis analogiurad ganixileba.

e) yoveli wre geometriuli figuraa

v)   

arcerTi trapecia ar aris paralelogrami.
z) wina SemTxvevis analogiuria.

3 , 4  da 5  amocanebSi is SemTxvevebia ganxiluli, roca wanamZRvrebis 
raime warmodgenas ar Seesabameba daskvnis arcerTi warmodgena. aseTi SemTxveve-
bis migneba ar unda gauWirdeT moswavleebs.

7  Tu amoviRebT `marTkuTxeds~ _ yoveli Semdegi cneba iqneba winas kerZo 
SemTxveva; analogiurad _ `rombis~ amoRebis SemTxvevaSi.

8  a) SeiZleba mivagnoT wanamZRvrebis gamosaxvis im SemTxvevas, romlidanac 
daskvnis arcerTi gamosaxva ar gamomdinareobs. magaliTad, adamianis mier dawe-
rili gancxadeba, werili SeiZleba ar Seicavdes Secdomas.

b) aRniSvnebi: A _ `meviolineebis~ simravle, B _ musikosebis simravle. maSin 
gvaqvs I wanamZRvari

     
       an    

M T

wreebi

geometriuli 
figurebi

trapeciebi paralelo-

gramebi

B, A
B

A
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II wanamZRvris mixedviT, zogierTi maTematikosi ekuTvnis B simravles, amitom 
ekuTvnis A simravlesac; daskvna WeSmaritia.

g), d) es amocanebi a) amocanis analogiurad ixsneba _ vipoviT magaliTs, roca 
gvaqvs wanamZRvrebis raime iseTi warmodgena, romlidanac daskvnis arcerTi war-
modgena ar gamomdinareobs: magaliTad,

g)      M _ mtaceblebi;
     D _ xeze mcocavi arsebebi,
     C _ cxovelebi.
     M-Si aris elementi, romelic ar ekuTvnis D-s.

d) zantebi _ Z
mglebi _ M
Tbilisis zoorparkis mglebi _ T
SeiZleba gvqondes SemTxveva: 

amrigad, am SemTxvevaSi Tbilisis zooparkis arcerTi mgeli ar aris zanti.

9  wanamZRvrebi ise SevcvaloT, rom daskvnaTa mcdarobis miTiTebuli maga-
liTebi ar gvqondes. magaliTad, 

a) SemTxvevaSi, daskvnis mcdarobas, migviTiTebda SemTxveva:

     A _ Secdomebis Semcveli teqstebi,
     B _ adamianebis mier dawerili teqstebi
     C _ wignebi.

meore wanamZRvari ise SevcvaloT, rom B iyos A-s qvesimravle, magaliTad, 
gvqondes: adamianebi mxolod wignebs weren.

g) aq sakmarisia pirveli wanamZRvari ase Camoyalibdes:
yvela mtacebeli cxovelia. gveqneba:

d) Tu pirvel wanamZRvarSi mxolod 6-ze naklebi arazanti mglebis arsebobas 
davuSvebT, maSin Tbilisis zooparkSi erTi mainc iqneba zanti mgeli.

klasSi yvela amocanis dawvrilebiTi garCevis Semdeg, moswavleebi SeZleben 
saSinao davalebis amocanebis amoxsnas; SevniSnoT, rom 3  davaleba Sesrule-
bul kompleqsur davalebas exmianeba _ moswavleebs ganxiluli unda hqondeT 
gansxvaveba winadadebis wevrebsa da metyvelebis nawilebs Soris.

2  da 4  davalebebiT iseve, rogorc saklasos 2  da 6  amocanebiT, 
moswavleebi ixseneben da ganimtkiceben codnas geometriuli figurebis Sesaxeb.

4  amocanis amoxsnis Semowmebisas, mivaqcioT yuradReba _ gvariTi cneba 
uaxloesia, Tu ara mocemuli cnebisTvis.

M DC

A BC

Z
M

T

M
C

D
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6  davalebis Sesrulebas amartivebs imis miTiTeba, rom silogizmis mcda-
robis dasasabuTeblad sakmarisia veZeboT wanamZRvrebis warmodgenis erTi mainc 
SemTxveva, roca ar miiReba daskvnis Sesabamisi arcerTi diagrama.

7  SeiZleba CaiTvalos, rom es amocana winas analogiuria, radgan yvela 
SemTxvevaSi daskvna mcdaria, ar gamomdinareobs wanamZRvrebidan.

mivaqcioT yuradReba _ logikuri gamomdinareoba niSnavs _ WeSmariti wa-
namZRvarebidan miiReba WeSmariti daskvna.

2.6 gamonaTqvamebi. operaciebi gamonaTqvamebze

Tematuri bloki: logikis sawyisebi
saaTebis savaraudo raodenoba: 2 sT

samizne cnebebi; 
samizne cnebebTan 

dakavSirebuli 
mkvidri warmod-

genebi

sakiTxebi  sakvanZo SekiTxvebi  davalebebi

simravle; gamonaTq-
vami da logikuri 
operaciebi.
WeSmaritul mniSvn-
elobaTa cxriliT 
SeiZleba gamonaTq-
vamTa tolfasobis 
Semowmeba.

gamonaTqvamebi; 
elementaruli 
da rTuli ga-
monaTqvamebi; 
gamonaTqvamis 
uaryofa; koni-
unqcia, diziunq-
cia; WeSmaritul 
mniSvnelobaTa 
cxrilebi.

riT gansxvavdeba ga-
monaTqvami sxva wina-
dadebisgan? ra saxiT 
Caiwereba: mesamis 
gamoricxvis kanoni?

urTierTsawinaaRmde-
goTa kanoni?

klasSi: 

1 - 15

saSinao:

1 - 15

Sefasebis indikatorebi: moswavlem unda SeZlos, problemis gadaWrisas gamon-
aTqvamebisa da maTze operaciebis gamoyenebiT, logikuri daskvnebis gamotana 
(maT. saS. 9).

aqtivobebi: winare codnis gaaqtiureba silogizmebis ganxilviTa da cnebebs 
Soris mimarTebebis warmodgeniT mimdinareobs.

_ ra tipis msjelobebi ganvixileT? ra saxiT SeiZleba warmovadginoT es ms-
jelobebi?

_ ra aris silogizmi?
_ ras niSnavs daskvnis WeSmariteba? rogor vasabuTebT wanamZRvrebis WeS-

maritebidan daskvnis WeSmaritebas?
_ ra saxis wanamZRvrebi iyo ganxiluli? vaqcevdiT Tu ara yuradRebas wana-

mZRvrebiT warmodgenili winadadebebis Sinaarss?
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am kiTxvebze analizs, TavisTavad mivyavarT axali cnebis Semotanamde _ roca 
winadadebis ganxilvisas yuradRebas vaqcevT mxolod Semdegs: WeSmaritia Tu mc-
daria. Tu winadadebis Sesaxeb ver vambobT, WeSmaritia Tu mcdaria, maSin am wina-
dadebasac ver ganvixilavT, rogorc gamonaTqvams.

moswavleebi Tavad SeZleben iseTi winadadebebis dasaxelebas, romlebic ar 
aris gamonaTqvami: kiTxviTi winadadeba, brZanebiTi winadadeba. cvladis Semcve-
li winadadeba, magaliTad, `x naturaluri ricxvia~ _ ar aris gamonaTqvami. is 
gamonaTqvamad gadaiqceva, Tu x-is nacvlad davwerT, magaliTad, `2~-s (WeSmariti 

gamonaTqvami), davwerT, magaliTad, `1
2

~-s (mcdari gamonaTqvami).

gadavdivarT rTuli gamonaTqvamebis Sedgenis wesebze _ gamonaTqvamebze op-
eraciebis SemoRebaze. amasTanave, yuradRebas vamaxvilebT sakvanZo SekiTxvebze 
pasuxebis moZiebaze. mesamis gamoricxvis kanoni ase Caiwereba: nebismieri p gam-
onaTqvamisTvis, rTuli gamonaTqvami p∨p WeSmariti gamonaTqvamia; vwerT: p∨p	=`W~, 
maSasadame, yovelTvis WeSmaritia erT-erTi _ p an p, mesame SemTxveva ar gvaqvs. 
urTierTsawinaaRmdegoTa kanoni ki ase Caiwereba _ nebismieri p gamonaTqvamisT-
vis rTuli gamonaTqvami p∧p mcdari gamonaTqvamia, vwerT: p∧p	=`m~ _ ar SeiZleba 
erTdroulad p-c WeSmariti iyos da p-c. es koniunqcia yovelTvis mcdaria.

Zalian mniSvnelovania WeSmaritul mniSvnelobaTa cxrilebis gamoyeneba rTu-
li gamonaTqvamebis tolfasobis saCveneblad (mkvidri warmodgenebi _ gaazreba 
gamonaTqvamTa tolfasobis SemowmebasTan dakavSirebiT). am mxriv gamoyofilia 
cnobili `de-morganis kanonebi~:

	 	 	 p∨q  = p∧q,	 p∧q  = p∨q.
meore tolobis Semowmebas moswavleebi gaecnobian saxelmZRvaneloSi. isini 

Tavadac avseben WeSmaritul mniSvnelobaTa cxrils da amowmeben pirvel tol-
fasobas. magaliTad, pirveli tolobis cxrili SeiZleba ase gamoiyurebodes: 

p q p∨q p∨q p q p∧q
W W W m m m m

W m W m m W m

m W W m W m m

m m m W W W W

me-4 da me-7 svetebis mixedviT vmsjelobT: p∨q  = p∧q.
amocanebis saSualebiT ganvamtkicebT codnas: 1) winadadebebidan gamonaTqva-

mebis SerCevis Sesaxeb ( 1  da 1 ), rTuli gamonaTqvamisa da misi uaryofis Sed-

genis Sesaxeb ( 2 , 3 , 6 , 2 , 3 ), winadadebebis Cawerisa da gamonaTqvamebis 

enaze Camoyalibebis Sesaxeb ( 7 , 8 , 11 , 6 , 10 , 11 , 15 ); gamonaTqvamebze 

operaciebis Cawerisa da WeSmaritobis cxrilebis warmodgenis Sesaxeb ( 4 , 7 , 

9 , 10 , 15 , 4 , 7 , 8 , 9 , 13 ).
Zalian mniSvnelovania praqtikuli amocanebi, romlebic pirdapir ukavSirdeba 

Sefasebis indikatorebs (amocanebi, 12  da 12 ).
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miTiTebebi zogierTi amocanis amosaxsnelad.

2  am amocanaSi rTuli gamonaTqvamebia a) da b). Tu SemoviRebT aRniSvnebs:
  p: –20<0, q: –20=0; maSin a) ase Caiwereba: p∨q. 
Zalian mniSvnelovani amocanaa, gansakuTrebiT, `≤~ simbolos kargad gasaaz-

reblad. 
b) aq gvaqvs gamonaTqvamTa koniunqcia. 

analogiuria saSinao davalebis 2  amocanis davalebebic; moswavlem unda 
SeZlos miTiTeba: a) aq gvaqvs koniunqcia; b) gvaqvs koniunqcia; g) gvaqvs diziun-
qcia: (–36<0)∨(–36=0) _ radgan erT-erTi WeSmaritia, amitom rTuli gamonaTqvami 
WeSmaritia. 

3  moswavlem unda SeZlos mocemuli elementaruli gamonaTqvamebis gamoye-
nebiT, waikiTxos rTuli gamonaTqvami; magaliTad,

e) p∧q _ dedamiwa ar moZraobs mzis garSemo da dedamiwis zedapirs ar aqvs 
sferos forma.

4  moswavleebi yuradRebas amaxvileben `an~ da `da~ kavSirebze. meti mofiqre-
ba sWirdeba a) davalebas _ aq koniunqcia gvaqvs; ormag utolobaSi koniunqciis 
gaazreba daexmareba moswavleebs aseTi saxis utolobebis gaazrebaSi, cvladis 
Semcveli ormagi utolobebis amoxsnaSi.

5  aqac mniSvnelovani logikuri niunsebia, romelTa gaazreba amocanebis 
sworad gadawyvetaSi daexmareba moswavles. `–5>–10~-is uaryofaa gamonaTqvami: 
`ar aris swori, rom –5>–10~; anu `–5≤–10~.

6  gavarCioT p∨q∧r gamonaTqvami: `ar aris swori, rom viyide velosipedi an 
svaneTSi vimogzaure, magram, vmonawileobdi Wadrakis turnirSi~. rogorc vxe-
davT, aq gamoviyeneT sityva `magram”, romelic cvlis `da~-s. SeiZleboda Camoy-
alibeba r gamonaTqvamiT dagvewyo da gamogveyenebina nawilaki `da~. moswavleebma 
SeiZleba arCion de-morganis formulis gamoyeneba (p∨q  = p∧q) da rTuli gamona-
Tqvamis asec wardgena: (p∧q)∧r; `ar miyidia velosipedi, ar mimogzauria svaneTSi, 
magram vmonawileobdi Wadrakis turnirSi~.

am amocanis yvela davalebis kargi garCeva exmareba moswavleebs ganiviTaron 
logikuri azrovneba, mieCvion e.w. `zogadi unarebis~ testebis davalebebis Ses-
rulebas (saSualo safexuris grZelvadiani mizani).

7  am amocanis davalebebi ukavSirdeba wina amocanis davalebebs; moswavlem 
unda SeZlos `gamonaTqvamebisa da maTze operaciebis gamoyenebiT amocanis for-
mulireba, logikuri daskvnebis gamotana~. (maT. saS. 8, maT. saS. 9). ganvixiloT 
erT-erTi davaleba: v) `viyide velosipedi~ _ p, an `vmonawileobdi Wadrakis 
turnirSi _ r (p∨r) da `vimogzaure svaneTSi~ _ q. (p∨r)∧q.

9  moswavleebi unda gaiwafon WeSmaritobis cxrilebis SedgenaSi da, Semde-

gi 10  amocanis amoxsnisas, gamoiyenon gamonaTqvamebis WeSmaritobis dadgenisas 
(mkvidri warmodgenebi `WeSmaritul mniSvnelobaTa cxrilebis~ gamoyenebaze).

11  aq xazgasmulia, rom maTematikur logikaSi xdeba Sinaarsis ugulebelyofa, 
magram Sinaarsis gaTvaliswinebiT, SeiZleba gavarCioT WeSmariti da mcdari gamo-
naTqvamebi da, WeSmaritobis cxrilis gamoyenebiT, davadginoT mocemuli gamona-
Tqvami WeSmaritia Tu mcdaria. magaliTad, viciT, rom saqarTvelos kaspiis zRva 
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ar akravs, Sesabamisad, SeiZleba vTqvaT, rom Sesabamisi p gamonaTqvami mcdaria, 
`brazilia ar aris afrikaSi _ Sesabamisi q gamonaTqvami mcdaria; maSasadame, `p 
an q~ aris ori mcdari gamonaTqvamis diziunqcia _ mcdari gamonaTqvamia.

13  `32 ar iyofa 4-ze~	=`32 iyofa 4-ze~ _ WeSmaritia;
	 5>2=`5≤2~ _ mcdaria,
 3≤3 	=`3>3~ _ mcdaria,
	 `2 martivi ricxvia~ =`2 ar aris martivi ricxvi~ _ mcdaria.

15  a) `ab≠0~ = `(a ≠	0)∧(b ≠	0)~;
 b) `a2+b2=0~ = `a = 0∧b = 0~;
 g) `|a|=2~ = `(a = 2)∨(a = –2)~;
 d) `|a|<2~ = `(a<2)∧(a>–2)~;
 e) `|a|>2~ = `(a>2)∨(a<–2)~.
Zalian mniSvnelovani da sasargeblo davalebaa, romelsac didi gamoyeneba 

aqvs algebruli gantolebebisa da utolobebis amoxsnisas. es amocanebi klasSi 
dawvrilebiT da konstruqtivistul reJimSi unda ganvixiloT.

12  amocana gamonaTqvamebs Soris operaciebis praqtikuli gamoyenebis kargi 
nimuSia. SeiZleba SemoviRoT gamonaTqvamebi:

p _ daojaxebulia; 
q _ martoxelaa;
r _ anabarze aqvs 5 000 lari mainc;
s _ piradi wliuri Semosavali aranaklebi 25 000;
t _ ojaxis wliuri Semosavali aranaklebi 40 000.
maSasadame, sesxis misaRebad saWiroa WeSmariti iyos 
   r∧(q∧s)∨(p∧t).
a) am SemTxvevaSi mcdaria q, amitom mcdaria q∧s; mcdaria t, amitom mcdaria p∧t, 

e. i. mcdaria:  r∧(q∧s)∨(p∧t);
b) am SemTxvevaSi WeSmaritia r, WeSmaritia q da s, maSasadame, WeSmaritia r∧(q∧s) 

da mTeli gamonaTqvamic WeSmaritia.
g) aq WeSmaritia r, WeSmaritia p da WeSmaritia t; maSasadame, gamonaTqvami WeS-

maritia. moswavleebma SeiZleba cvladebis SemoRebis gareSe, imsjelon da ise 
amoxsnan amocana.

saSinao davalebis amocanebi, ZiriTadad, analogiuri amocanebisgan Sedgeba. 

magaliTad, 12  amocanis amoxsnisas SeiZleba logikuri cvladebis gamoyeneba 

da rTuli gamonaTqvamis Sedgena klasSi amoxsnili 12  amocanis msgavsad. Tumca, 
moswavlem SeiZleba zepirad imsjelos: 45 000 laris kreditis misaRebad aucile-
belia anabarze iyos Tanxa, aranaklebi 10 000 larisa, am pirobas ar akmayofilebs 
g) davalebis mocemuloba; daojaxebulis SemTxvevaSi, saWiroa wliuri Semosavali 
iyos 50 000 lari mainc (am pirobas akmayofilebs a) SemTxveva) da anabarze unda 
iyos Tanxa, romelic araa naklebi 10 000 larze; aq gvaqvs a) davalebis Sesabamisi 
pirobebis Sesruleba. analogiurad, b) SemTxveavSic yvela piroba sruldeba. 

proeqtis Sesruleba dakavSirebulia logikis Casaxvisa da ganviTarebis Ses-
axeb monacemebis Segrovebasa da Sesabamisi referatis warmodgenasTan; referat-
Si unda aRiniSnos, rom logikis ZiriTadi daniSnuleba aris im wesebis SemuSave-
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ba, romelTa saSualebiTac mocemuli debulebebidan SeiZleba sxva debulebebis 
miReba; amasTanave, yuradReba gamaxvildeba mxolod kavSirebze da wanamZRvrebis 
agebulebaze da ara maT konkretul Sinaarsze. maSasadame, Seiswavleba azrovnebis 
wesebi da ara Sinaarsi; sityva logikac `Siga kanonzomierebebTan aris dakavSire-
buli~.

moswavleebs SeuZliaT ganixilon logikis ganviTarebis istoria Casaxvis peri-
odidan (Zveli saberZneTis, CineTis, indoeTis logika); referatSi yuradReba Sei-
Zleba gavamaxviloT maTematikuri meTodebis gamoyenebaze, logikuri cvladebis 
gamoyenebaze; pirveli nabijebi am mimarTulebiT aristoteles mier gadaidga; 
referatSi SeiZleba warmoadginon silogizmebis Teoria, romelic asritoteles 
mier Seiqmna; SeiZleba logikuri cvladebis gamoyenebis mniSvnelobaze visaubroT 
_ gamonaTqvamebis iseTi formiT Cawera, roca SesaZlebelia gamovarkvioT, moce-
muli debulebebidan miRebuli axali debulebebis WeSmarituli mniSvnelobebi; 
WeSmaritobis cxrilebis gamoyenebiT SevamowmoT zogierTi saintereso logiku-
ri toloba, riTac vaCvenebT rTuli gamonaTqvamebis tolfasobas. SeiZleba imis 
aRniSvnac, rom maTematikuri logika sagnis mixedviT logikaa; meTodis mixedviT 
_ maTematika _ gamoiyeneba logikuri cvladebi da gamonaTqvamebi am cvladeb-
iT Caiwereba. moswavleebs SeuZliaT gamoiyenon praqtikuli amocanebi saxelmZ-
Rvanelodan da gamoikvlion logikuri cvladebis gamoyenebis moxerxebuloba 
daskvnebis gamotanis procesSi. 

 

2.7. pirobiTi gamonaTqvamebi. tolfasobis gamonaTqvami

Tematuri bloki: logikis sawyisebi
saaTebis savaraudo raodenoba: 2 sT

simravle; gamonaTq-
vamebi;
operaciebi gamona-
Tqvamebze;
gamonaTqvameb-
ze operaciebis 
gamoyenebiT Sei-
Zleba logikuri 
daskvnebis gamotana.

pirobiTiO gamonaTq-
vami. tolfasobis 
gamonaTqvami; piro-
biTi gamonaTqvamis 
Sebrunebuli, mopirda-
pire da kontrapozi-
ciuri gamonaTqvamebi.
ekvivalenciis da imp-
likaciis WeSmaritul 
mniSvnelobaTa cxri-
li.

ra sityvebs vi-
yenebT implikaci-
is warmosadgenad? 
ra sityvebs vi-
yenebT ekviva-
lenciis warmo-
sadgenad? 
ra SemTxvevaSia 
implikacia  
mcdari?

klasSi:

1 - 14

saSinao:

1 - 17  

Sefasebis indikatorebi: moswavlem unda SeZlos amocanis Cawera logikuri 
cvladebis gamoyenebiT da, problemis gadaWrisas, isargeblos gamonaTqvamebze 
operaciebiT, WeSmaritobis cxriliT.
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aqtivobebi: gamonaTqvamebze axali operaciebis SemoRebas win uZRvis Zvelis 
gameoreba _ Seswavlili operaciebis gameoreba, Sesabamisi WeSmaritobis cx-
rilebis analizi. es procesi saSinao davalebis Semowmebis paralelurad mimdin-
areobs da yuradRebas vamaxvilebT moswavleTa mier samizne cnebebis gaazrebaze 
(gamonaTqvami, logikuri operaciebi _ diziunqcia, koniunqcia, uaryofa; warmod-
gena WeSmaritobis cxrilebiT).

kidev erTxel SevaxsenebT moswavleebs, rom maTematikur logikaSi, rogorc 
wesi, Sinaarss ar vaqcevT yuradRebas; amasTanave sxvadasxva winadadebas (gamona-
Tqvams) Soris SeiZleba ar arsebobdes Sinaarsobrivi kavSirebi, magram maTze op-
eraciebs vawarmoebT, kavSirebi `da~, `an~ _ aq damatebiT aixsneba da operaciebi 
am axsnis mixedviT xdeba. analogiuria viTareba axali operaciebis SemTxvevaSi _ 
sityvebiT: `Tu ..., maSin~ SeiZleba dakavSirebuli iyos gamonaTqvamebi, romlebsac 
erTmaneTTan (Sinaarsis mixedviT) ara aqvs kavSiriO da am operaciis Sedegi Sem-
degnairad ganisazRvreba: `Tu p, maSin q~ mcdaria erTaderT SemTxvevaSi, roca p 
WeSmaritia da q mcdaria; maTematikur debulebebSi, romlebSic es sityvebi monaw-
ileobs, rogorc wesi, gvaqvs WeSmariti piroba (p gamonaTqvami) da Tu miviReT 
WeSmariti daskvna (q gamonaTqvami), maSin `Tu p, maSin q~ _ WeSmaritia. magram, 
rogorc vxedavT, logikaSi im SemTxvevasac ganvixilavT (am ganxilvas mravali 
gamoyeneba aqvs, magaliTad, maTematikis dafuZnebis sakiTxebSi), roca p mcdari 
SeiZleba iyos. am SemTxvevaSi `Tu p, maSin q~ WeSmaritia q-s nebismieri WeSmarit-
uli mniSvnelobisTvis. logikis popularul gamocemebSi `axsnilia~ es garemoe-
ba, magram xSirad es axsna ise keTdeba, rom moswavleebisTvis SeiZleba gaugebari 
iyos _ yuradReba maxvildeba Sinaarsobriv kavSirebze pirobasa da daskvnas 
Soris. amasTanave, implikacia unda ganvasxvavoT logikuri gamomdinareobisgan, 
amitom aq ar viyenebTY sityvebs _ `p pirobidan gamomdinareobs q daskvna~, es 
Canaweri, rogorc wesi, maSin gamoiyeneba, roca mocemulia WeSmariti p da vcdi-
lobT vaCvenoT, rom daskvna q, WeSmaritia; Tu q WeSmariti aRmoCnda, maSin p-dan 
gamomdinareobs q. amitom ligikuri gamomdinareobisTvis, xSirad implikaciisgan 

gansxvavebuli aRniSvnebi gamoiyeneba, magaliTad,  an ⇒ .
moswavleebi amowmeben kontrapoziciis kanons _ Seadgenen WeSmaritobis  

cxrils da asabuTeben p→q da q→p gamonaTqvamebis tolfasobas. 
amocanebi gvexmareba ZiriTadi samizne cnebebis (gamonaTqvamebi, operaciebi 

_ implikacia, ekvivalencia, warmodgena WeSmaritobis cxriliT) da logikuri 
operaciebis yoveldRiur cxovrebaSi gamoyenebebis gaazrebaSi. aris amocanebi, 
romlebSic gamonaTqvamebis WeSmaritul mniSvnelobas Sinaarsis mixedviT vad-

genT (amas winaswar mivuTiTebT). magaliTad, 1  amocanaSi gvaqvs implikaciebi, 
roca pirobisa da daskvnis WeSmaritebaze Cveni maTematikuri codniT vmsjelobT; 
magaliTad, 2⋅2 ar aris 5; 6 ar aris martivi ricxvi. implikaciis mixedviT WeS-
maritia: `2⋅2=5→6 martivi ricxvia~ (mcdari → mcdari). es swored is SemTxvevaa, 
roca piroba da daskvna Sinaarsobrivad kavSirSi ar aris da Cven implikaciis we-
sis mixedviT vaskvniT _ rTuli gamonaTqvemi (implikacia) WeSmaritia.

2  am amocanaSi unda SevadginoT: p→q; `Tu ABCD oTxkuTxedi paralelo-
gramia, maSin ABCD oTxkuTxedis diagonalebi gadakveTisas Suaze iyofa~.
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aq gvaqvs Sinaarsobrivi kavSiri, amasTanave, viciT, rom, Tu p WeSmaritia, q 
WeSmaritia, implikacia WeSmaritia. WeSmaritia kontrapoziciuri gamonaTqvamic: 
q→p.

 moswavleebi ixseneben Teoremebs geometriidan; Sesabamisad, gvaqvs: Tu p WeS-
maritia, maSin q WeSmaritia, p→q WeSmaritia; 

Tu q WeSmaritia, maSin p WeSmaritia, Sesabamisad, q→p WeSmaritia; maSasadame, 
WeSmaritia implakaciac: p→q.

aq sakvanZo SekiTxva SeiZleba iyos: ra xdeba, roca p mcdaria da ganvixilavT 
p→q implikacias? es implikacia (implikaciis wesis Tanaxmad) WeSmaritia. Tumca, 
maTematikur amocanebSi mcdari pirobis SemTxvevaSi, kvleva, rogorc wesi, ar 
tardeba _ ganixileba is SemTxvevebi, roca piroba WeSmaritia da daskvnis WeS-
maritobis SemTxvevaSi debuleba WeSmaritia.

3  am amocanaSic, moswavle yuradRebas aqcevs winadadebebis Sinaarss da msj-
elobs winadadebebis WeSaritul mniSvnelobaze. cxadia, 11 ar iyofa 6-ze, 15 iyofa 
3-ze, 12 iyofa 6-ze, 15 ar iyofa 6-ze. Sesabamisad, a) da d) SemTxvevebSi gvaqvs 
mcdari pirobebi; a)-Si implikacia WeSmaritia (mcdaridan implikacia WeSmaritia), 
d)-Si gvaqvs ekvivalencia. radgan pirveli gamonaTqvemi mcdaria, meore _ WeS-
mariti, WeSmarituli mniSvnelobebi ar emTxveva, rTuli gamonaTqvami mcdaria; b) 
implikaciaa. roca piroba WeSmaritia, daskvna _ mcdari, implikacia mcdaria; g) 
aq ekvivalencia gvaqvs; WeSmaritia.

4  am SemTxvevaSic, viTvaliswinebTY winadadebebis Sinaarss. p WeSmariti gam-
onaTqvamia, q _ mcdaria, p _ mcdaria, q _ WeSmariti. amis Semdeg visargeblebT 
implikaciis WeSmarituli mniSvnelobis gansazRvris wesiT: p→q mcdaria maSin da 
mxolod maSin, roca p WeSmaritia, q _ mcdari.

5  moswavleebs mouwevT WeSmaritobis cxrilis Sedgena. magaliTad, a) davale-
baSi ekvivalenciis Sesabamisi sveti mxolod `W~ aRniSvnebiT aris warmodgenili. 
ase mtkicdeba sami warmodgenili rTuli gamonaTqvami, isini WeSmaritia masSi 
Semavali elementaruli gamonaTqvamebis WeSmaritobis nebismieri mniSvnelobisT-
vis.

6  aq yuradRebas vaqcevT ra Sinaarss, vaskvniT: p WeSmaritia, q _ WeSmaritia, 
Sesabamisad, p→q WeSmaritia, q→p WeSmaritia. p↔q WeSmaritia.

7  SeiZleba SevadginoT WeSmaritobis cxrili. Tumca, SeiZleba implakaciisa 
da koniunqciis wesebis gaTvaliswineba.

implikacia mcdaria mxolod erT SemTxvevaSi, roca piroba WeSmaritia, daskvna 
mcdaria:

a) SemTxvevaSi daskvna mcdaria, Tu p da q mcdari gamonaTqvamebia. am dros 
piroba WeSmaritia da mocemuli rTuli gamonaTqvami _ mcdari.

b) SemTxvevaSi daskvna mcdaria, Tu p WeSmaritia da q mcdari. am dros piroba 
WeSmaritia da mocemuli gamonaTqvami mcdaria.
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g) SemTxvevaSi daskvna mcdaria, Tu p da r WeSmariti gamonaTqvamebia. am dros 
piroba WeSmaritia, Tu q WeSmaritia (am SemTxvevaSi p→q da q→r WeSmaritebia da 
maTi koniunqciac WeSmaritia, xolo p→r  mcdaria).

mcdari q-s SemTxvevaSi p→q da saTanado koniunqciac mcdaria, implikacia WeS-
maritia. amrigad, mocemuli gamonaTqvami mcdaria, roca p, r da q gamonaTqvamebi 
WeSmaritia. amave daskvnamde migviyvanda WeSmaritobis cxrilebis gamoyenebac. 

8  am SemTxvevaSi vsargeblobTY winadadebebSi gamoTqmuli debulebebis Sinar-
siT.

10  a) am amocanaSi implikaciis gansazRvrebiT vsargeblobT: kviris nebismier 
dRes, romelic ar aris orSabaTi, gvaqvs: `Tu p, maSin q~ da p mcdaria, e. i. im-
plikacia WeSmaritia. orSabaTs ki p WeSmaritia, q mcdaria, implikacia mcdaria.

b) kviris nebismier dRes garda orSabaTisa p mcdaria, implikacia _ WeSmariti, 
orSabaTs _ p WeSmaritia, q _ WeSmariti, implikacia _ WeSmariti. 

11  klasSi vvarjiSobT winadadebis pirobiTi winadadebis saxiT warmodgenaSi. 
es savarjiSo sasargebloa pirobisa da daskvnis gamoyofis gasaazreblad.

12  vTqvaT, A nebismieri simravlea, ∅ _ carieli simravle. x∈∅→ x∈A implik-
aciaSi piroba _ x∈∅ mcdaria, implikacia WeSmaritia.

13  am amocanaSic yuradRebas vaqcevT winadadebebis Sinaarsobriv mxares; 
amocana exeba damtkicebisas sawinaaRmdegos daSvebis xerxis gamoyenebis erT-
erT meTods _ kontrapoziciis wesis gamoyenebas. kontrapoziciuri gamonaTq-
vami mocemulis tolfasia. amrigad, Tu kontrapoziciuri gamonaTqvami mcdaria, 
maSin mocemulic mcdaria.

a) kontrapoziciuri: Tu samkuTxedis ori kuTxe tolia, maSin samkuTxedi 
tolferdaa _ WeSmaritia. e. i. mocemuli winadadebac WeSmaritia. 

b) kontrapoziciuri: Tu n naturaluri ricxvia, maSin 1
n

 naturaluri ricxvia, 
mcdaria; e. i. mocemuli gamonaTqvamic mcdaria.

14  es amocana dakavSirebulia im logikur SecdomasTan, romelsac xSirad 

uSveben yoveldRiur cxovrebaSi. amitom es amocana da saSinao davalebis 16  

da 17  amocanebi klasSi kargad gavarCioT. moswavleebma unda gaiazron, rom 
mocemuli winadadebis WeSariteba ar niSnavs, rom WeSmaritia am winadadebis Se-
brunebuli da mopirdapire winadadebebi.

gasaubrebis gavla ar niSnavs gasaubrebis kargad gavlas; Tu Tqven Semog-
Tavazes samuSao, es ar niSnavs, rom, Tqven gasaubreba kargad gaiareT (radgan 
SesaZlebelia samuSaos SemoTavazeba sxva niSnebis gaTvaliswinebiTac xdebodes).

mocemuli winadadebaa:
Tu p, maSin q: Tu gasaubreba kargad Caivlis, maSin Tqven SemogTavazeben 

samuSaos.
Sebrunebuli: Tu q, maSin p: Tu SemogTavazes samuSao, gasaubrebam, kargad 

Caiara.
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pirveli implikacia maSinac WeSmaritia, roca p mcdaria, q WeSmaritia, meore 
implikacia ki am SemTxvevaSi mcdaria.

16  vTqvaT: p: `dRes premias aviReb~;
q: `axal mobilurs SeviZen~.
WeSmaritia implikacia: `Tu p → maSin q~.
igi WeSmaritia, roca p WeSmaritia da q WeSmaritia da WeSmaritia maSinac, roca 

p mcdaria, amitom SeuZlebelia dadgena: p WeSmaritia Tu ara (xom SeiZleba axali 
mobiluri misTvis megobars mieca?!)

17  WeSmaritia yvela is implikacia, sadac pirobaSi dasaxelebulia p an q	 (a), 
b), e)); g) cxadia, p↔q WeSmaritia, radgan p WeSmaritia, q WeSmaritia. d) mcdaria, 
radgan q mcdaria, p WeSmaritia.

saSinao davalebis sxva amocanebi klasSi amoxsnili amocanebis analogiuria; 
zogierT SemTxvevaSi yuradRebas vamaxvilebT Sinaarsze da vixsenebT Seswavlil 

sakiTxebs ricxvebisa da figurebis Sesaxeb ( 2 , 3 , 10 ).
zogierT SemTxvevaSi saWiroa, WeSmaritobis cxrilis Sedgena, an zepiri msj-

eloba ( 4 - 8 ).
 moswavleebma unda SeZlon mocemuli winadadebis Sebrunebulis, mopirdapire 

da kontrapoziciuris Sedgena ( 9 ).

11  amocana 10  amocanis analogiuria.

14  amocanis pirobis Sesabamisad, gvaqvs WeSmariti gamonaTqvami:

      (p1→p2)∧(p3→p2 ).
aqedan vRebulobT: p3 WeSmaritia, p2 mcdaria, (p3→p2 mcdaria), p1 mcdaria.
es amocanac klasSi dawvrilebiT gavarCioT.
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2.8. algoriTmi

Tematuri bloki: logikis sawyisebi, programirebis sawyisebi
savaraudo dro: 2 sT

samizne cneba da 
masTan dakavSi-

rebuli mkvidri 
warmodgenebi

sakiTxebi
sakvanZo SekiT-

xvebi
davalebebi

simravle; algo-
riTmi, blok-sqema; 
programireba _ 
Teoriuli da praq-
tikuli saqmiano-
ba, dakavSirebuli 
programebis Sedge-
nasTan; programire-
bis mniSvnelovani 
damxmare saSuale-
baa algoriTmebis 
Sedgena da ganxor-
cieleba

algoriTmi, al-
goriTmis saxeebi; 
algoriTmis Sed-
genis magaliTebi

ra saxiT SeiZ-
leba iyos 
warmodgenili 
algoriTmi? ra 
aris blok-sqe-
ma?

klasSi: 1 - 5

saSinao: 1 - 6

Sefasebis indikatorebi: moswavlem unda SeZlos amocanis amoxsnis algoriTmis 
Sedgena, algoriTmis Cawera sxvadasxva formiT; SeZlos amocanis formulirebi-
sa da amoxsnis sxvadasxva xerxis gamoyeneba (maT. saS. 8, maT. saS. 9. maT. saS. 6).

aqtivobebi: amocanis Cawerisas sxvadasxva xerxis gamoyeneba winare codnas 
ukavSirdeba _ viyenebdiT logikur cvladebs, gamonaTqvamebs Soris moqmede-
bebs, moqmedebebis Tvisebebs amocanebis moxerxebulad Cawerisa da amoxsnisas. es 
winare codna ukavSirdeba axali cnebis ganxilvas; amitom mniSvnelovania winare 
codnis am aspeqtebis gaazreba. mas `gadaebmeba~ axali codnis miReba _ amocanis 
Cawera `mkacrad gansazRvruli moqmedebebis Sesabamisad, romelTa gadawyvetas 
amocanis gadawyvetamde mivyavarT~.

maswavleblebs SevaxsenebT, rom algoriTmis cneba maTematikis mniSvnelovani 
cnebaa. amJamad is mWidrodaa dakavSirebuli kompiuteruli programebis Sedge-
nasTan. XX saukunis ocian wlebSi didi maTematikosis david hilbertisa da sxva 
maTematikosebis SromebSi gamoCnda algoriTmis mkacri maTematikuri gansazRvre-
ba. moswavleebs warmodgenas vuqmniT am cnebaze; sxvadasxva algoriTmis ganxilvis 
safuZvelze, mimdinareobs axsna imisa, Tu ras niSnavs sityvebi: `algoriTmi aris 
mkacrad gansazRvruli mimdevroba zustad Camoyalibebuli moqmedebebisa, ro-
melTa ganxorcielebas dasmuli amocanis gadawyvetamde mivyavarT~ (ix. mag., [9]). aq 
miTiTebul saxelmZRvaneloSi sainteresod da misawvdomi formiT (sxva sakiTxeb-
Tan erTad) gadmocemulia informatikis maTematikuri safuZvlebi (maTematiku-
ri modelireba, algoriTmebi). erT-erTi mniSvnelovani algoriTmis _ `evklides 
algoriTmis~ _ Seswavla proeqtSi gaviTvaliswineT. am davalebis Sesrulebisas, 
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moswavle poulobs ricxvebis udides saerTo gamyofs sxvadasxva cnobili xerxiT 
da iyenebs evklides algoriTms.

moswavlem unda SeZlos, rom daaxasiaTos evklides algoriTmi, gamoarCios 
misi damaxasiaTebeli niSani _ ciklis arseboba da misi moqmedeba. referatis mom-
zadebisas, saWiro iqneba dasabuTebis unaris gamovlena (a=bq+r, 0≤r<b, tolobaSi: 
usg(a; b)=usg(b; r)). moswavlem unda moipovos cnobebi evklides moRvaweobis Sesa-
xeb, evklides mier Seqmnili Txzulebis _ `sawyisebis~ _ Sesaxeb. am Txzulebis 
didi nawili (13 wignidan 9 wigni) geometrias eZRvneba. moswavleebma SeiZleba aRm-
oaCinon, rom Tavdapirvelad udidesi saerTo gamyofis povnis algoriTmi geome-
triulad iyo warmodgenili. sainteresoa geometriuli intrpretaciis gacnobac.

unda vipovoT: usg (324; 141).
ganvixiloT marTkuTxedi, zomebiT: 324×141 (sm) CamovWraT ramdenime kvadrati, 

zomebiT, 141×141 (sm), sanam ar dagvrCeba marTkuTxedi, romlis erTi gverdi 141 
sm-ia, meore _ naklebia 141 sm-ze (42 sm-ia). miRebuli marTkuTxedidan kvlav Ca-
movWriT kvadratebs, romelTa erTi gverdi 42-ia, dagvrCeba marTkuTxedi: 42×15; 
CamoiWreba 3 kvadrati: 42×42 zomis. darCenili marTkuTxedidan CamovWriT kva-
dratebs, romelTa gverdi 15-ia (ori kvadrati). dagvrCeba marTkuTxedi: 15×12. 
kvlav CamovWriT (erT kvadrats), dagvrCeba marTkuTxedi, zomebiT: 12×3, masSi 3 
sm-is gverdis mqone kvadrati zustad 4-jer moTavsdeba; usg(141, 324)=3. 

moswavlem SeiZleba warmoadginos `ariTmetikuli~ Canaweri. aq SeiZleba sauba-
ri gagrZeldes monakveTebis araTanazomadobis Sesaxeb _ roca ori monakveTisT-
vis ar arsebobs monakveTi, romelic mTel ricxvjer Tavsdeba orive monakveTSi. 

saklaso da saSinao davalebebi Seicavs amocanebs, romlebic algoriTmis cne-
bis Sesaxeb codnis ganmtkicebisTvis aris gankuTvnili.

1  aq saWiroa algoriTmis Sesabamisi operaciebis miTiTeba da moqmedebebis 
Sesrulebis wesis gansazRvra.

2  am amocanis Sesabamisi algoriTmi SeiZleba (moqmedebebis miTiTebebiT) ase 
warmovadginoT. aq sakvanZo momenti aris a parametris im mniSvnelobebis povna, 
romelic arsebiTia amocanis amosaxsnelad; cxadia, a=2 da a≠2 SemTxvevebs sxva-
dasxva amonaxsnamde mivyavarT, amitom mniSvnelovania miTiTebebSi am momentis 
gaazreba. Sesabamisad, gvaqvs: 

I. Tu a=2, gadavideT III-ze; Tu a≠2, gadavideT II-ze.

II. gantolebas aqvs erTaderTi amonaxsni: x = b
2 – a.

III. Tu b=0, gadavideT IV-ze, Tu b≠0, gadavideT V-ze.
IV. nebismieri ricxvi gantolebis fesvia, gadavideT VI-ze.
V. gantolebas fesvi ara aqvs, gadavides VI-ze.
VI. amoxsna damTavrebulia.
cxadia, Tavdapirvelad, SeiZleba moswavleebs gauWirdeT miTiTebebis ase 

`mwyobrad~ Camoyalibeba, magram SemTxvevebis ganxilvis saWiroeba unda dainaxon 
da Semdeg Seecadon _ asaxon brZanebebSi. blok-sqemebis gamoyenebisas, arsebiTia 
im blokis arseboba, romelic pirobis SemowmebasTan aris dakavSirebuli, magali-
Tad,
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a = 2

ara

ki
 da 

b = 0

ara

ki
 

rombis gamoyenebas mosdevs ori alternatiuli gzis arseboba.

3  amocanis pirobis Tanaxmad, samive saxeobis saqonlis P Rirebuleba ase 
Caiwereba: P=ax+by+cz. P sidide gamoiTvleba mocemuli a, b, c, x, y, z sidideebis 
mixedviT. magram gadasaxdeli Tanxa M, pirobis Tanaxmad, mxolod im SemTxveva-
Sia P-is toli, roca P≤1000; sxva SemTxvevebis gaTvaliswinebiTac, gvaqvs Semdegi 
algoriTmi: 

I. navaWris Rirebuleba: P=ax+by+cz. gadavideT II-ze.
II. Tu P≤1000, maSin M=P da gadavideT V-ze, Tu ara _ III-ze.
III. Tu P≤5000, maSin M=0,95P da gadavideT V-ze, Tu ara _ IV-ze;
IV. M=0,9P da gadavideT V-ze;
V. amoxsna damTavrebulia.

4  moswavlem unda SeZlos blok-sqemiT mocemuli algoriTmis wakiTxva da 
analizi. 

a) vkiTxulobT: yoveli dagvianebuli dRisTvis jarima 1 laria; Tu gadaacila 
x dRe, jarima x laria, radgan yda iyo dazianebuli _ jarima 5 laria, aklia 3 
furceli _ jarima _ 3⋅0,5=1,5 (lari); pirobis Tanaxmad, x+5+1,5=9,5; x=3.

gadaacila 3 dRe.
b) wina kiTxvaze pasuxis povnis Semdeg, advilia am kiTxvaze pasuxis moZiebac 

_ 2 dRiT dagvianeba _ jarima 2 lari, 5 furclis dazianeba _ 5⋅0,5=2,5 (lari); 
sul _ 2+2,5=4,5 (lari).

g) moswavle poulobs Sesabamis pirobas _ dazianebuli ydisTvis 5 laria ja-
rima; maSasadame, yda ar iyo dazianebuli.

d) im SemTxvevaSi, Tu furclebi ar iyo dazianebuli, mkiTxvels gadasaxdeli 
eqneboda larebis mTeli ricxvi _ yovel dagvianebul dReze 1 lari, dazianebul 
ydaze _ 5 lari. maSasadame, furclebis kenti raodenobaa dazianebuli.

5  y-is x-ze damokidebuleba SeiZleba ase Caiweros:

     0,  Tu x ≤ 0
     y =   2,5x,  Tu 0 < x < 2
     5  x ≥ 2

Sesabamisobis am Caweris migneba moswavleebisgan blok-sqemis wakiTxvisa da 
analizis karg unars moiTxovs.

maswavlebelma SeiZleba airCios sxva gza _ x-is konkretuli mniSvnelobebis 
ganxilva (a) kiTxvaze pasuxis moZieba), Semdeg analizi da Sesabamisobis for-
mulebiT gamosaxva.

klasSi amocanebis dawvrilebiTi garCeva daexmareba moswavleebs saSinao 
davalebis damoukideblad SesrulebaSi.

Zalian sainteresoa 1  davalebis Sesruleba; blok-sqemiT im funqciis mniS-
vnelobebis povnis procesis aRwera, romelic maTematikur analizSi da ricxvTa 
TeoriaSi xSirad gamoiyeneba.

sqemis saxiT sing(x)-is (S-is) povnis algoriTmis ase warmoidgineba:
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es algoriTmi asec SeiZleba warmovadginoT: 
I. vamowmebT: x<0, Tu piroba sruldeba, S= –1 da gadavdivarT IV-ze. Tu ara, 

gadavdivarT II-ze.
II. vamowmebT: x=0, Tu piroba sruldeba, maSin S=0 da gadavdivarT IV-ze. Tu 

piroba ar sruldeba, gadavdivarT III-ze.
III. S=1 da gadavdivarT IV-ze. 
IV. dasasruli.

Tumca, SesaZlebelia, sxva warmodgenebic, magaliTad, viwyebT: `x≥0~ pirobis 
SemowmebiT da a. S.

3  am amocanas moswavleebi klasSi amoxsnili 2  amocanis analogiurad 
xsnian.

4  sawvavis xarjis povnis algoriTmi SeiZleba ase warmovadginoT: 
I. sawvavis xarjia p (l); gadavideT II-ze;
II. Tu V≤50, gadavideT VI-ze, Tu ara _ III-ze;
III. Tu V≤80, gadavideT V-ze, Tu ara IV-ze;
IV. p=0,18S, gadavideT VII-ze;
V. p=0,12S, gadavideT VII-ze;
VI. p=0,16S, gadavideT VII-ze;
VII. amoxsna damTavrebulia.
maSasadame, V-s mimarT Sualedebi ase gamoiyofa: V≤50; 50<V≤80, V>80.
ZiriTadi momentebi am Sualedebis gamoyofaa.

5  moswavlem unda SeZlos blok-sqemis ganxilva da misi saSualebiT pa-
suxebis moZieba. a) kiTxvis mixedviT, SeZenilis Rirebulebaa: P = (120+230) = 350 
(lari) < 1000 (lari) da 350 (lari) ≥ 100 (lari), amitom gadasaxdelia 0,9P (lari) = 315 
(lari).

b) SeZenilis Rirebulebaa: 2⋅760 = 1520 ≥ 1000, amitom gadasaxdelia: 0,8⋅1520 = 1216 
(lari).

g) gadasaxdelia: 82 lari (Rirebuleba <100).
d) aq moswavlem unda gansazRvros _ 20%-iani, Tu 10%-iani fasdakleba Seexo 

myidvels.

x

x < 0

x = 0

ara

ara

ki

kiS = –1

S = 0 S = 1

T

b
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cxadia, myidvels 20%-iani fasdakleba Seexo: P=960:0,8=1200 (lari); 10%-is 
SemTxvevaSi, P=960:0,9, Rirebuleba kvlav 1000 larze meti iqneboda, am dros ki 
fasdakleba viciT, rom 20%-ia.

6  y-is x-ze damokidebuleba moswavlem blok-sqemidan 
unda `amoicnos~.

      
y = 

 –2x, x<0
     2x, x≥0

x-is konkretuli mniSvnelobebiT y-is Sesabamisi mniSvnelo-
bebis povna da cxrilis Sevsebac daexmareba moswavles damok-
idebulebis gaazrebaSi.

amocanebi TviTSefasebisTvis

moswavlem unda SeZlos obieqturad Seafasos sakuTari codna Seswavlili 
sakiTxebis Sesaxeb; samizne cnebebisa (simravle, simravleebze operaciebi, gam-
onaTqvamebi, logikuri operaciebi, operaciebi gamonaTqvamebze, algoriTmi) da 
maTTan dakavSirebuli mkvidri warmodgenebis (simravleebze moqmedebebis gamoy-
enebiT, logikuri msjelobiTa da dasabuTebiT, SeiZleba amocanis formulire-
ba da problemis gadaWra; amocanis formulireba SeiZleba sxvadasxva formiT; 
sxvadasxva formis gamoyeneba xels uwyobs amocanis gadawyvetis gzebis Ziebas; 
logikuri daskvnebis gamotanis meTodebis floba mniSvnelovani inteleqtualu-
ri unaria) gaazreba. 

moswavleebi Tavad aRmoaCenen xarvezebs sakuTar codnaSi da Sedegebs mas-
wavlebels uziareben. maswavlebeli iyenebs Sefasebis Sedegebs da, damatebiTi 
davalebebis ganxilviT, cdilobs codnaSi xarvezebis gamosworebas.

1  am amocanis saSualebiT, moswavle amowmebs sakuTar codnas sasrul sim-
ravleSi da sasrul simravleebze moqmedebebiT miRebul simravleSi elementebis 
raodenobis gansazRvris Sesaxeb.

moswavle arkvevs _ SeZlebs formulebis gamoyenebas, an simravleebis venis 
diagramebiT gamosaxvas? 

moswavles unda axsovdes sasrul simravleSi qvesimrav-
leebis raodenobis formula _ n-elementiani simravlis 
qvesimravleebis raodenoba aris 2n. maSasadame, A simravle 
Seicavs 4 elements (2n=16, n=4); B simravle _ 6 elements 
(2n=64, n=6). 

amis Semdeg SeiZleba venis diagramiT warmodgenili figurebis Sevseba (viT-
valiswinebT pirobas: n(A∩B)=1).

maSasadame, n(A\B)+n(B\A)+n(A∪B)=3+5+9=17.

2  moswavlem unda miuTiTos, rom gamoisaxeba figura, romlis wertilebi saT-
aveze gamavali y=0,5x wrfis qvemoT da x=4 wrfis marcxniv aris; es axsna-ganmarte-
ba unda axldes suraTs.

x

y

5 31

B A
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3  moswavles unda axsovdes, rom Sevsebas viwyebT 
samive simravlis TanakveTidan; es simravle _ M∩E∩F Sei-
cavs erT elements _ d-s.

Semdeg SeiZleba M\E da M\F-is Sevseba _ a, b, c ele-
mentebiT; 

E\F mogvcems → c, f elementebs; 
F\E → m, n, p elementebs.
danarCeni nawili M∪E-s mixedviT Seivseba: Caismeba k, 

e da Sevseba damTavrdeba. moswavlem SeiZleba sxva stra-
tegia airCios.

4  moswavles ar unda gauWirdes TiToeuli saxis oTxkuTxedis gamosaxva da 
imis migneba, rom simravleebs saerTo elementi ara aqvs; amasTanave, moswavle ad-
vilad miagnebs oTxkuTxeds, romelic arcerT simravles ar ekuTvnis (marTkuTxe-
di), amitom darRveulia klasifikaciis wesi, ar gvaqvs klasifikacia. cxadia, oTx-
kuTxeds SeiZleba hqondes zustad 1 maxvili kuTxe, zustad ori maxvili kuTxe, 
zustad sami maxvili kuTxe da maxvili kuTxeebi ar hqondes (oTxi maxvili kuTxe 
ar SeiZleba _ jami unda iyos 3600); maSasadame, e) kiTxvis pasuxi dadebiTia _ 
gvaqvs klasifikacia.

5  aq unda gamoviyenoT zogadmtkicebiTi mimarTeba; maSin daskvna WeSmariti 
iqneba: `zogierTi Cliqosani ZuZumwovaria~ da `yvela 
ZuZumwovari Sinauri cxovelia~ wanamRvrebidan gamom-
dinareobs: zogierTi Cliqosani Sinauri cxovelia.

es meore wanamZRvris diagramaa.
Tu Cliqosnebis simravle ikveTeba ZuZumwovrebis 

simravlesTan, maSin is ikveTeba Sinauri cxovelebis 
simravlesTanac.

6  kvadratisTvis gvariTi cnebebia marTkuTxedica da rombic.

7  SeiZleba ase vimsjeloT: 
a) Tu q mcdaria, maSin nebismier _ p-sTvis, p∧q mcdaria da (p∧q)∧h mcdaria 

nebismieri h-isTvis.
b) Tu q mcdaria, maSin q WeSmaritia. maSasadame, q∨(p∧h) WeSmaritia nebismieri p 

da h-isTvis. aq moswavlem unda gamoiyenos logikuri operaciebis gansazRvrebebi.

8  SeiZleba warmovadginoT WeSmaritul mniSvnelobaTa cxrilebi; gamoCndeba, 
rom Sesabamisi striqoni (an sveti, Sevsebis Sesabamisad) mxolod `W~ asos Seicavs.

SeiZleba vimsjeloT: SeiZleba Tu ara mcdari iyos mocemuli rTuli gamona-
Tqvami? implikacia mcdaria, roca piroba WeSmaritia da daskvna mcdari: maSasa-
dame, p → r mcdaria → p WeSmaritia, r mcdaria. maSin, Tu q WeSmaritia, miviRebT 
q → r mcdaria, da piroba mcdaria; Tu q mcdaria, maSin p → q mcdaria da piroba 
kvlav mcdaria. amrigad, q-s nebismier mniSvnelobisTvis, SeuZlebelia gvqondes: 
(p → q)∧(q → r) WeSmaritia, p → r mcdaria.

9  moswavlem unda SeZlos ekvivalenciis WeSmaritobis cxrilis Sedgena.

a, b f

m, n, p

k, e
d

c

M E

F

Z, S

1 2

Z

S



93

10  Seuvsebeli nawili ase unda gamoiyurebodes:

II Tavis damatebiTi amocanebi

damatebiTi amocanebi Seicavs masalas, romelic Seesabameba II Tavis samizne 
cnebebs da maTTan dakavSirebul mkvidr warmodgenebs; amocanebis gamoyeneba 
SeiZleba saswavlo wlis sxvadasxva dros da sxvadasxva miznebisTvis, magaliTad, 
codnaSi xarvezebis aRmosafxvrelad da gavlili masalis gameorebisTvis.

1  mocemuli pirobebi iseTi saxiT unda Caiweros, rom SesaZlebeli iyos 
simravlis elementebis miTiTeba da raodenobis daTvla; magaliTad, B = {x | |x–3|≤4, 
x∈Z} modulis Tvisebis Tanaxmad, Seicavs yvela im mTel ricxvs, romelic akmay-
ofilebs pirobas: –4 ≤	x–3 ≤	4, anu –1≤x≤7. maSasadame, B = {–1, 0, 1, 2, 3, 4, 5, 6, 7} 
simravle 9 elements Seicavs.

2  moswavlem unda gaixsenos sxvadasxva geometriuli figuris (samkuTxedi, 
samkuTxedis gare kuTxe, wre, centruli kuTxe, wrewiri) gansazRvreba. yoveli 
geometriuli figura, gansazRvrebis Tanaxmad, wertilTa simravlea da SeiZle-
ba simravleTa Teoriis cnebebis gamoyeneba; magaliTad, wrewirisa da misi raime 
centruli kuTxis TanakveTa maTi saerTo wertilTa simravlea da wrewiris rkals 
iZleva.

3 - 5  es amocanebi simravleebze operaciebis codnas moiTxovs.

6 - 8  amocanebiT venis diagramebiT amocanebis amoxsnis unarebi mowmdeba.

6  am amocanis amoxsnisas SeiZleba visargebloT formuliT:
   n(A∪B) = n(A) + n(B) – n(A∩B).
zogierTma moswavlem SeiZleba arCios venis diagramis gamoyeneba.
A _ inglisuri, B _ germanuli, A∩B _ orive ena. 
pirobis Tanaxmad,
   100%=70%+36%-P%,
   P%=6%;
   n(A∪B)=12:0,06=200.

b

x < y araki

max = y max = x

max
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7  umjobesia, gamoviyenoT venis diagrama: L _ lurji, 
W _ wiTeli, M _ mwvane.

3 aris samives TanakveTaSi elementebis raodenoba.
venis diagramaze dakvirvebis Semdeg, moswavle aRmoa-

Cens, rom Seuvsebeli nawilebi im moswavleebs Seesabameba, 
romlebsac zustad ori feris fanqari aqvs:

  26–(5+3+3+1)=14

8  aq gvaqvs mTel ricxvTa simravlis klasifikacia 10-
ze gayofiT miRebuli naSTebis mixedviT. 

b) cxadia, m+n aris A8 klasSi;
g) a+b+c ekuTvnis klass, romlis nomeri aris 6+1+8–10=5.
d) A5-is ori elementis jamic da sxvaobac ekuTvnis A0 klass.

9  a) vTqvaT, A _ studentebi, B _ srulwlovanebi, C _ aqvT pasporti; piro-
biT Tanaxmad, A⊂B, B⊂C. gveqneba diagrama:

vgulisxmobT, rom wrewirebi (SeiZleba samive) erTmaneTs 
SeiZleba daemTxves. am amocanaSi silogizmi WeSmaritia.

msjeloba SeiZleba diagramis gareSec Catardes _ simrav-
lis qvesimravlis cnebis gamoyenebiT.

b) es silogizmi mcdaria; SeiZleba ganvixiloT wanamZRvrebis warmodgenis ase-
Ti SemTxveva:

     M _ maswavleblebi
     K _ keTilebi
     Z _ curvis moyvarulebi.

daskvna ar gamomdinareobs _ am SemTxvevaSi ar arsebobs curvis moyvaruli 
maswavlebeli.

g) didi qalaqebi _ D
aris metropoliteni _ M
alburgi _ A _ (didi qalaqi ar aris).
SeiZleba gvqondes aseTi warmodgena: 

alburgSi SeiZleba iyos metro; daskvna mcdaria.

10  qarTul enaSi `da~ kavSiris nacvlad zogjer gamoiyeneba kavSirebi: `mag-
ram~, `xolo~. amis gaTvaliswinebiT, gvaqvs gamonaTqvamebi: 

a) p∧(q∧r);   b) r∧q;  g) p∧(q∨r );     d) p∧(q∨r);      e) p∧(q∧r).

11  a) (x–2=0)∨(x–5=0).
b) (5 aris 20-is gamyofi)∧(5 aris 35-is gamyofi)
g) (urnidan amoRebuli erTi birTvi TeTria)∨(urnidan amoRebuli meore birT-

vi TeTria).

5 1

3

3

L W

M

A B C

M

Z

K

D

A

M
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d) SeiZleba ase CavweroT: (|x|>2)∧(|x|<5)
SeiZleba ufro dawvrilebiT: ((x>2)∨(x<–2))∧((x<5)∧(x>–5))
SeiZleba asec gadavweroT: ((x>2)∧(x<5))∨((x>–5)∧(x<–2)) 

12  moswavleebi iyeneben formulebs:
   p∨q  = p∧q,	 p∧q  = p∨q
es formulebi dasabuTda gakveTilze.

13  p: `Tu samkuTxedi tolgverdaa, maSin is maxvilkuTxaa~ _ Sinaarsis gaT-
valiswinebiT, p WeSmariti gamonaTqvamia. 

WeSmaritia kontrapoziciuri gamonaTqvamic: Tu samkuTxedi maxvilkuTxa ar 
aris, maSin is ar aris tolgverda samkuTxedi.

Sebrunebuli: Tu samkuTxedi maxvilkuTxaa, maSin is tolgverdaa (mcdaria).
mopirdapire: Tu samkuTxedi tolgverda ar aris, maSin is ar aris maxvilkuTxa 

(mcdaria).

14  d) Tu p WeSmaritia, maSin (p∨r) WeSmaritia; Tu q mcdaria, maSin q → p WeS-
maritia, maSasadame, (p∨r) → (q → p) WeSmaritia.

analogiurad ganixileba sxva davalebebic.

15  a) Tu wvims, maSin sesili televizors uyurebs; Tu sesili televizors ar 
uyurebs, maSin ar wvims.

b) Tu adamiani jariskacia, maSin is mamacia; Tu adamiani mamaci ar aris, is 
jariskaci ar aris.

g) Tu zamTaria, maSin civa;
Tu ar civa, maSin zamTari ar aris.

16  blok-sqema warmogvidgens aseT formulas:

     x, Tu x>0,
     y =   –x, Tu x<0,
     0, Tu x=0.

visargebloT modulis gansazRvrebiT. miviRebT: y=|x|.

17  saZiebeli sidide aRvniSnoT x-iT da pirobis 
mixedviT SevavsoT venis diagrama: 

1+a+b+c+6–x+7–x+5–x+x=33. Tu gaviTvaliswinebT, 
rom a+b+c=22, miviRebT: 1+22+18–2x=33, saidanac x=4.

18  moswavleebTan erTad gavixsenoT formula 
   (C∩A)∪(C∩B)=C∩(A∪B). 
miviRebT   (C∩A)∪(C∩B)=[3; 10)∩(–5; 5)=[3; 5).

19  amocanis pirobebidan kontrapoziciis kanonis gaTvaliswinebiT miviRebT:
1. Tu nika damnaSavea, maSin kote damnaSavea da Tedo ar aris damnaSave; 
2. Tu nika ar aris damnaSave, maSin kote damnaSavea. 
kote yvela SemTxvevaSi damnaSavea.

a b6–x

7–x 5–x

c

x

Wadraki

cekvasimRera

1
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20  CogburTisa da kalaTburTis. marTlac, yvela sxva SemTxvevaSi moswavle 
iqneba sam gundSi mainc.

21  3 sityva: droSa, gunda, kona, galoba.

Semajamebeli wera #2

Tematuri bloki: logikis sawyisebi
samizne cnebebi: simravle, gamonaTqvami, operaciebi simravleebze, operaciebi 

gamonaTqvamebze, algoriTmi.
Sefasebis indikatorebi: moswavlem unda SeZlos, gamoiyenos: simravleTa Te-

oriis cnebebi, gamonaTqvamTa logikis elementebi; amocanebis formulirebis sx-
vadasxva xerxi, msjelobiTa da dasabuTebiT SeZlos problemis gadaWra (maT. saS. 
8; maT. saS. 9).

amocanebis nimuSebi

SearCieT swori pasuxi:

1  cnobilia, rom 
	 • zogierTi deteqtivi violinoze ukravs:
	 • holmsi deteqtivia.
am winadadebebidan gamomdinareobs, rom 
 a) holmsi aucileblad ukravs violinoze;
 b) holmsi SeiZleba ar iyos deteqtivi;
 g) holmsi SeiZleba ar ukravdes violinoze;
 d) holmsi ar ukravs violinoze.

2  iqidan rom yvela sportsmeni keTilia da SoTa ar aris sportsmeni, Tali-
kom daaskvna: SoTa ar aris keTili adamiani. romeli diagrama gamodgeba Talikos 
daskvnis mcdarobis dasasabuTeblad? 

3  mocemulia zogadmtkicebiTi msjeloba: `yvela ZaRli yefs~. CawereT misi 
sawinaaRmdego msjeloba da miuTiTeT msjelobis tipi. 

a) arcerTi ZaRli ar yefs _ zogaduarmyofeli;
b) zogierTi ZaRli yefs _ kerZomtkicebiTi;
g) zogierTi ZaRli ar yefs _ kerZouarmyofeli;
d) arcerTi ZaRli ar yefs _ kerZouarmyofeli.

4  cnobilia, rom p da q WeSmariti gamonaTqvamebia, r _ mcdari. CamoTvlili 
rTuli gamonaTqvamebidan WeSmaritia 

a) (p∧q)∨r ;  b) (p∧r)∨q;   g) (p∧q)∨r;   d) (p∨q)∧r.

sports- 

menebi

keTilebi sportsmenebi,

keTilebi
sports- 

menebi

keTilebi

keTi- 

lebi

sportsmenebi
a) b) g) d)
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amoxseniT amocanebi:

5  mocemulia gamonaTqvamebi:
  p: Talikos uyvars kiTxva;
  q: Talikos ar uyvars televizoris yureba.
sityvierad CamoayalibeT Semdegi gamonaTqvamebi: 
a) p∧q;   b) p∨q;   g) p∧q;   d) p∧q.

6  daadgineT, WeSmaritia Tu mcdari rTuli gamonaTqvami, Tu p WeSmaritia, 
q mcdari, r WeSmariti. 

a) (p∨q)∧(p∨q)→(q→	r)    b) (p→q)∨(p∨r )→(p→ r )

7  semestris bolos students uwevs 5 finaluri gamocdis Cabareba. Tu am 
gamocdebSi studentis mier dagrovili saSualo qula 70-s ar aRemateba, mas sti-
pendia ar daeniSneba; Tu saSualo qula 70-ze metia, magram 90-s ar aRemateba, 
daeniSneba stipendia semestrSi 150 laris odenobiT; xolo Tu saSualo qula 
metia 90-ze _ stipendia semestrSi 250 laria. a) SeadgineT algoriTmi studen-
tisTvis stipendiis odenobis dasadgenad, gamosaxeT blok-sqemis saSualebiT; b) 
ipoveT Teklas stipendiis odenoba, Tu man 5 gamocdaSi miiRo Sefasebebi: 62, 79, 
82, 65 da 96.

pasuxebi:

1 2 3 4
g b g b

5  a) _ Talikos uyvars kiTxva da televizoris yureba;
b) g) _ Talikos ar uyvars kiTxva da uyvars televizoris yureba;
d) Talikos uyvars kiTxva an televizoris yureba.

6  a) WeSmariti, b) WeSmariti.

7  a) 

        b) 150 lari.

T

b

p = 0

p = 150 p = 250

p

x1, x2, x3, x4, x5

ara

ara

ki

ki

S≤70

S≤90

x1+x2+x3+x4+x5

5S=
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miTiTebebi:

4  a) p∧q WeSmaritia, amitom (p∧q)∨r WeSmaritia da misi sawinaaRmdego gamonaT-
qvami _ mcdari. SeiZleba ase Semowmdes yvela savaraudo pasuxi. magram radgan 
moswavlem icis, rom savaraudo pasuxebidan mxolod erTia swori, SeiZleba q-s 
WeSmaritobidan danarCeni pasuxebis Semowmebis gareSe daaskvnas b)-s WeSmaritoba.

7  saSualo qula [70, 90] SualedSia, amitom mas daeniSneba 150-lariani sti-
pendia.

ganmsazRvreli Sefasebis rubrika:

1 - 4  amocanebidan TiToeulis swori pasuxi Sefasdes 1 quliT.

5  davalebaSi yoveli sworad Camoyalibebuli gamonaTqvami SevafasoT 0,5 qu-
liT. sul _ 2 qula.

6  davalebaSi a) da b) gamonaTqvamebSi Semavali gamonaTqvamebis WeSmaritebis 
dadgena da aqedan gamomdinare daskvnis gamotana TiToeul SemTxvevaSi Sefasdes 
1 quliT. umniSvnelo xarvezebis SemTxvevaSi _ 0,5 quliT. sul _ 2 qula.

7  blok-sqemis Sedgena Sefasdes 1,5 quliT; xarvezebis SemTxvevaSi Sefasdes 1 
an 0,5 quliT. Teklas stipendiis odenobis dadgena _ 0,5 quliT. sul _ 2 qula.

warmodgenili amocanebis ganmsazRvreli Sefasebebi maswavlebelma SeiZle-
ba aqcios ganmaviTarebeli Sefasebis instrumentad.

am aqtivobis didi mniSvnelobisa da misi Catarebis zogadi principebis Sesaxeb 
ukve araerTxel visaubreT analogiur SemTxvevebSi. isic aRiniSna, rom ganmavi-
Tarebeli Sefaseba, faqtobrivad, saswavlo procesis yovel etapze unda mimdin-
arobdes.

am konkretuli weris SemTxvevaSi, viTvaliswinebT ra logikis sawyisebis did 
mniSvnelobas, mis siaxles saswavlo programaSi, ganmaviTarebel Sefasebas gamor-
Ceuli yuradRebiT unda mivudgeT.

1  amocanis ganxilvisas, winas-
war mimarTeT moswavleebs gaixsenon 
kerZomtkicebiT da zogadmtkicebiT 
winadadebaTa nimuSebi, kerZouarmy-
ofel da zogaduarmyofel winadade-
baTa nimuSebi. mo cemul wanamZRvre-
baTa mixedviT mos wavleebs mouwevT Seadginon venis diagramebi.

pirvel SemTxvevaSi moswavleebi aRmoaCenen deteqtivebis simravleSi elements 
(holmss), romelic violinoze ar ukravs _ amrigad, mcdaria daskvna, rom `hol-
msi aucileblad ukravs violinoze~, meore SemTxvevaSi daaskvnian, rom mcdaria 
b) da d).

det. violin. violin.

det.
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2  amocanaSi zogadmtkicebiTi wina-
dadeba warmoadgineT venis diagramiT.

mimarTeT moswavleebs ganixilon es di-
agramebi da SearCion SemTxveva daskvnis 
mcdarobis saCveneblad. pirveli diagrama 
swored daskvnis mcdarobaze miuTiTebs.

3  amocanaSi mosalodnelia zogadmtkicebiTi msjelobis sawinaaRmdegod 
daasaxelon: `arcerTi ZaRli ar iyefeba~. amis Tavidan asacileblad moiyvaneT 
sxva nimuSebic. magaliTad, `gakveTils klasSi yvela moswavle eswreba~. mis sawi-
naaRmdego msjelobad moswavleebi, albaT, ar miiReben: `gakveTils arcerTi mos-
wavle ar eswreba~, sawinaaRmdego msjelobaa: `gakveTils zogierTi (erTi mainc) 
moswavle ar eswreba”. daasaxeleT kidev erTi magaliTi: `me movamzade yvela gak-
TveTili~ da ganixileT misi uaryofa: `me zogierTi gakveTili ar momimzadebia~. 
moerideT formas: `me yvela gakveTili ar momimzadebia~, radgan am winadadebam 
SeiZleba aramkafio warmodgena Seuqmnas moswavles realur viTarebaze.

4  amocanis gadasaWrelad dagWirdebaT kidev erTxel gaixsenoT (moswav-
leebTan erTad) logikur operaciaTa gansazRvrebebi da maTi WeSmarituli mniS-
vnelobebi. miuxedavad imisa, rom swori pasuxi _ b) iolad amosacnobia, klasSi 
ganixileT sxva pasuxebis mcdaroba. a) daixmareT logikuri tolobebi: s∨t  = s∧ t  
da s∧t  = s∨ t . es dagexmarebaT Semdegi gardaqmnebis CatarebaSi: (p∧q)∨r =	(p∧q)	∧r=	
(p∨q)∧r . aq mcdari p da q gamonaTqvamebis diziunqcia mcdaria da misi koniunqcia 
nebismier gamonaTqvamTan mcdaria.

g) mcdari p gamonaTqvamis SemTxvevaSi p∧q koniunqcia mcdaria, misi diziunq-
cia mcdar r gamonaTqvamTan aseve mcdaria. 

d) mcdari r gamonaTqvamis SemTxvevaSi (p∨q)∧r koniunqcia mcdaria.

5  mimarTeT moswavleebs, kidev erTxel daubrundnen koniunqciis (∧), di-
ziunqciis (∨) da uaryofis operaciebis cnebebs; `da~, `an~ kavSirebisa da `aras~ 
gamoyenebis magaliTebs. amis Semdeg p∧q gamonaTqvams _ p da q gamonaTqvamTa ko-
niunqcias moswavleebi, albaT, iolad Camoayalibeben: `Talikos uyvars kiTxva da 
uyvars televizoris yureba~. 

p∨q  gamonaTqvamia: `mcdaria, rom Talikos uyvars kiTxva da ar uyvars tele-
vizoris yureba~. Tu gamoviyenebT uaryofis cnobil Tvisebas, miviRebT: p∨q  = p∧q. 
amrigad, mocemuli gamonaTqvami SeiZleba ase CamovayaliboT: `Talikos ar uyvars 
kiTxva da uyvars televizoris yureba~. es g) davalebis pasuxsac warmoadgens.

d) davalebac sjobs mocemuli rTuli gamonaTqvamis gamartivebiT Seasrulon 

moswavleebma: p∧q = p∨q	= p∨q. mas iolad  `waikiTxaven~ moswavleebi: `Talikos uy-

vars kiTxva, an televizoris yureba~.

6  kvlav moswavleTa aqtiuri CarTulobiT unda warvmarToT mocemul imp-
likaciaTa WeSmaritobis sakiTxis Seswavla: 

a) p∨q _ ori mcdari gamonaTqvamis diziunqciaa _ is mcdaria. amitom, mcdaria 
implikaciis pirobaSi mocemuli koniunqciac, xolo Tavad implikacia WeSmaritia.

b) p → q implikacia mcdaria, p∨r  diziunqciac mcdaria, amitom (p→q)∨(p∨r ) 
gamonaTqvami mcdaria. Sesabamisad, sawyisi rTuli gamonaTqvami WeSmaritia.

sportsmenebi,

keTilebi
sports- 

menebi

keTilebi



100

7  mimarTeT moswavleebs, gaixsenon ricxviT monacemTa erTobliobis saSua-
los cneba da gamoTvalon mocemul SemTxvevaSi xuTi monacemis saSualo. es ricx-
vi aRmoCndeba 70-ze meti da 90-ze naklebi. moswavleebs mouwevT miakvlion sqemaSi 
im bloks, romelic am SemTxvevas aRwers. mis mixedviT isini daadgenen stipendiis 
odenobasac. Tu Tqven saWirod miiCnevT, sTxoveT moswavleebs Tavidanve aRweron 
es blok-sqema da misi moqmedebis principi.

rogorc yoveli ganmaviTarebeli Sefaseba, es Sefasebac moswavleTa codnis 
donisa da unarebis Sesaxeb mkafio daskvnis SesaZleblobas mogcemT. am Sefase-
bis dros gakeTebuli Tqveni Canawerebis mixedviT SeitanT koreqtivebs Tqvens 
mimdinare da samomavlo aqtivobebSi.

axla davakonkretoT solo taqsonomiis zogadi principebi (doneebiT war-
modgenili) meore Semajamebeli weris mixedviT (ix. gv. 14).

prestruqturuli done. moswavlem ver gaarTva Tavi logikis cnebebis gaazre-
bas, logikuri operaciebis arsi misTvis gaugebaria, ver erkveva teqsturi amo-
canebis SinaarsSi. ar SeiniSneba racionaluri svlebi davalebaTa gadaWris.

unistruqturuli done. naSromSi martivi silogizmi sworadaa gaazrebuli, 
Tumca logikuri amocanebis gadaWrisas venis diagramebis CarTva uWirs. logikis 
Seswavlili cnebebis mxolod nawilia gacnobierebuli da, Sesabamisad, mxolod 
mcdelobis donezea saTanado amocanebis ganxilva. warmodgenili algoriTmi gau-
marTavia, ar aris Sedgenili blok-sqema.

multistruqturuli done. naSromSi ikveTeba avtoris fragmentuli codna 
gansaxilveli sakiTxebis. dadgenilia martivi silogizmis WeSmariteba. amocanaTa 
amoxsnisas aris cda venis diagramebis swori gaazrebis. ikveTeba gamonaTqvamebze 
logikuri operaciebiT aRweris arasruli codna. algoriTmisa da blok-sqemis 
ageba gasaxvewia.

mimarTebiTi done. moswavle erkveva silogizmis arsSi, teqsturi logikuri 
amocanis amoxsnas sworad ukavSirebs venis diagramebs. gaazrebuli aqvs saxelmZR-
vaneloSi warmodgenili logikis cnebebi, operaciebi gamonaTqvamebze, Tumca 
rTuli gamonaTqvamebis aRwerisas aris xarvezebi; SeuZlia WeSmaritebis cxrile-
bis Sedgena da saTanado daskvnebis gakeTeba. mis mier Sedgenili algoriTmi ga-
marTulia, Tumca saTanado blok-sqema dasaxvewia.

gafarToebuli abstraqtuli done. naSromi zustad da daxvewilad warmoad-
gens dasmuli amocanebis gadaWris gzebs, gadalaxuli etapebis miTiTebiT. yvela 
cneba kargadaa gaazrebuli, gamonaTqvamis WeSmariteba ramdenime gziTaa dasa-
buTebuli, riTac amtkicebs maTematikuri aparatis maRal doneze flobis teqni-
kas. mkafiod da gamarTuladaa warmodgenili algoriTmi da saTanado blok-sqema.
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III Tavi

fardoba, proporcia, procenti

Tema: ricxvebi da moqmedebebi; damokidebuleba sidideebs Soris.

saaTebis savaraudo raodenoba: 20 sT

Temis farglebSi dasamuSavebeli sakiTxebi: fardoba, proporcia, proporci-
uli da ukuproporciuli sidideebi: procenti

samizne cnebebi 
da maTTan 

dakavSirebuli 
mkvidri 

warmodgenebi

sakiTxebi sakvanZo 
SekiTxvebi

kompleqsuri 
davaleba

ricxvebi da ma-
Tze moqmedebebi; 
sidideebs Soris 
damokidebulebebi. 
ricxvebi SeiZleba 
Caiweros sxvadasx-
va ekvivalenturi 
formiT; sididis 
cvlilebis gamosa-
saxad viyenebT pro-
cents; sidideebs 
Soris SeiZleba 
iyos pirdapir-
proporciuli da 
ukuproporciuli 
damokidebuleba

fardoba, pro-
porcia, pro-
porciuli da 
ukuproporciuli 
damokidebuleba; 
martivi da rTu-
li procenti

ras gviCvenebs 
erTeulovani 
fardoba? ra 
gamoyenebebi aqvs 
procents?

procentuli 
cvlileba. sabanko 
sesxis gadasaxadi

Sefasebis indikatorebi: moswavlem unda SeZlos ricxvebis, ricxviTi gamosax-
ulebebisa da sidideebis warmodgena ekvivalenturi formiT (maT. sab. 1). si-
dideebs Soris damokidebulebebis gamoyeneba sxvadasxva konteqstSi cvlileba-
Ta gasaanalizeblad da realuri movlenebis modelirebisTvis (maT. sab. 3).
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III TavSi warmodgenili masala maTematikis saSualo safexuris im samizne cne-
bebsa da Sesabamis mkvidr warmodgenebzea dafuZnebuli, romlebic sabazo safexu-
ris standartSic iyo warmodgenili.

saSualo safexuri mniSvnelovani etapia mozardis mier codnisa da unare-
bis dauflebisa da gaRrmavebis mimarTulebiT. Sinaarsobrivi TvalsazrisiT, 
mas gadamwyveti roli eniWeba moswavlis codnis sistematizebaSi, proforienta-
ciasa da `mTeli cxovrebis manZilze swavlis~ koncefciis realizebaSi. saSua-
lo safexuris me-10 klasis Sinaarsobrivi koncefcia dakavSirebulia saSualo 
safexuris misiasa da miznebTan: informirebuli arCevanis gakeTebisTvis mzade-
ba, mzadeba umaRlesi ganaTlebisTvis da SromiT bazarze gasasvlelad. III Tavi im 
mniSvnelovani samizne cnebebis Sesaxeb codnis gaRrmavebas gulisxmobs, romelic 
yvela aRniSnuli mimarTulebiT aucilebelia. mimdinareobs codnis gaRrmaveba 
sidideebisa da ricxvebis Sesaxeb, warmodgenilia fardoba, proporcia, procen-
ti, procentis mniSvnelovani gamoyenebis magaliTebi. yvela aRniSnul samizne 
cnebasTan dakavSirebuli sakiTxi aRiwereba detalurad moswavleze morgebuli 
formiTa da saTanado doniT; savarjiSoebi, magaliTebi, amocanebi, kompleqsuri 
davalebebi xels uwyobs samizne cnebebTan dakavSirebuli kanonzomierebis axsnas; 
moswavlem SeZlos misvla ganzogadebamde, romlebic mkvidri warmodgenebis saxiT 
aris Camoyalibebuli.

III TavSi warmodgenili sakiTxebi, mkvidr warmodgenebTan da sakvanZo SekiTxve-
bTan maTi kavSirebis gaTvaliswinebiT SeiZleba ase warmovadginoT:

Sinaarsi

fardoba, proporcia, procenti

fardoba

procenti, procentis gamoyeneba

proporcia pirdapirproporciuli da 
ukuproporciuli damokidebuleba
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3.1. fardoba, erTeulovani fardoba, siCqare

Tematuri bloki: ricxvebi da moqmedebebi
savaraudo dro: 2 sT 

samizne cnebebi da 
masTan dakavSirebuli 
mkvidri warmodgenebi

sakiTxebi
sakvanZo 

SekiTxvebi
davalebebi

sidideebi, ricxviTi ga-
moTvlebi. erTeulovani 
fardoba gvexmareba 
sidideebsa da maT er-
Teulebs Soris Tana-
fardobebis aRweraSi.
sidideebi SeiZleba 
CavweroT maTi ricx-
viTi maxasiaTeblebiT; 
sidideebi SeiZleba 
SevadaroT maTi ricx-
viTi maxasiaTeblebis 
saSualebiT.

fardoba, 
erTeulovani 
fardoba.

ras gviCvenebs 
erTeulovani 
fardoba?
ra gamoyeneba 
aqvs erTeu-
lovan fardo-
bas?

klasSi: 1 - 21

saSinao: 1 - 18

Sefasebis indikatorebi: moswavlem unda SeZlos raodenobis Cawera; sidide-
ebsa da maT erTeulebs Soris Tanafardobis gamoTvla; ricxvebis, ricxviTi 
gamosaxulebebisa da sidideebis warmodgena ekvivalenturi formiT (maT. saS. 
1).

aqtivobebi: paragrafSi warmodgenili masala, ZiriTadad, nacnobi unda iyos 
moswavleebisTvis; amitom axali codnis konstruireba, ZiriTadad, sakuTar ga-
mocdilebaze dayrdnobiT SeiZleba; mTavari xazi moswavlis gamocdilebis mizan-
mimarTuli gamdidreba da axali aspeqtis daSenebaa. saswavlo procesi, cxadia, 
maswavleblis xelmZRvanelobiT mimdinareobs, romelic, saWiroebis SemTxvevaSi, 
CaerTveba da gaaxsenebs moswavleebs sidideebis gazomvasTan dakavSirebul mniSv-
nelovan momentebs. sidideebis daxasiaTebisas, xazi unda gavusvaT maT mniSvne-
lovan Tvisebebs, Sekrebisa da Sedarebis SesaZleblobas. amasTanave, Sedarebis 
erT-erTi mniSvnelovani momenti fardobis ganxilvaa _ sxvadasxva sidideebis 
fardoba gviCvenebs I sididis (gasayofis) im `wils~, romelic modis meore sididis 
(gamyofis) erTeulze (erTeulovani fardoba); erTi da imave sidideebis fardo-
bis gamoyeneba gviCvenebs met-naklebobis xarisxs (sidideebs Soris). erTeulova-
ni fardobis gamoyenebis magaliTebiT (sabunebismetyvelo sagnebSi, yoveldRiur 
cxovrebaSi) xazs vusvamT am fardobis gamoyenebis mniSvnelobas axali sidideebis 
Camoyalibebis saqmeSi _ drois erTeulSi gavlili manZili gvaZlevs axal fi-
zikur sidides _ siCqares; raime regionis teritoriaze mcxovrebTa raodenobis 
Sefardeba imave teritoriis farTobTan _ am teritoriaze mcxovrebTa simWi-
droves da a. S.
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moswavleebma unda moamzadon proeqti: saqarTvelos saxelmwifo droSa; sa-
qarTvelos saxelmwifo droSis Seqmnis istoria; aq mniSvnelovania saubari dro-
Sis formebsa da zomebze _ es mniSvnelovani aspeqtebi, sxva TvisebebTan erTad, 
brZanebulebiT aris damtkicebuli. SedarebisTvis, SeiZleba sxva saxelmwifoe-
bis droSebis ganxilva. magaliTad, droSis gverdebs Soris, an droSis zolebis 
gverdebs Soris fardobis ganxilva safrangeTis droSis SemTxvevaSi. moswavlee-
bma SeiZleba yuradReba gaamaxvilon e. w. oqros marTkuTxedebze, romlebSic 
gverdebis fardoba oqros kveTis ricxvis tolia; romeli qveynis droSaa ufro 
axlos aseTi tipis marTkuTxedTan.

amocanebis gamoyenebiT, mimdinareobs samizne cnebebisa (fardoba, erTeulo-
vani fardoba, sidideebis Sedareba maxasiaTeblebis mixedviT) da maTTan dakav-
Sirebuli mkvidri warmodgenebis gaazreba. amasTanave, yuradReba gamaxvildeba 
fardobis sxvadasxva moxerxebuli formiT warmodgenis SesaZleblobaze; erTeu-
lovani fardobis gamoyenebaze sidideebis warmodgenisas.

1  da 2  amocanebiT, moswavleebi gaiazreben, rom fardoba SeiZleba sxva-
dasxva ekvivalenturi formiT Caiweros da aucilebelia sidideebis erTsa da 
imave erTeulebSi gamosaxva; magaliTad, ar SeiZleba vTqvaT, rom 400 m-is fardoba 

2 km-Tan 200-ia, rom 2 km aris 400 metris 1
200

 nawili; 400 m  =  0,4 km da, maSasadame, 

400 m 2 km-is mexuTedia. es fardoba ricxvebiT SeiZleba ase CavweroT: 1:5 (400 
metris 5-jer gadadebiT SeiZleba 2 km-is miReba).

3  ninos _ 3 nawili,
 mariams _ 4 nawili,
 orives _ 7 nawili

 mariams Sexvda picis 4
7

.

4  amocanis ganxilvisas kidev erTxel gaamaxvileT yuradReba nergebis 
dargvaze (da ara moWraze), nargavebis raodenobis mniSvnelobaze; moswavlem unda 
SeZlos fardobebis ekvivalenturi formiT warmodgena: 

iliko:nika _ 4:6; nika:levani _ 6:9;
iliko:mTeli Tanxa _ 4:19
nika:mTeli Tanxa _ 6:19
levani:mTeli Tanxa _ 9:19

5 - 7  amocanebiT moswavleebi ganimtkiceben codnas ricxvis mocemuli far-

dobiT dayofis Sesaxeb. magaliTad, acrilebis ricxvi aris: 150000
20

 ⋅7 = 52 500 (amo-
cana 7 ).

8  d) 5 sm:3 km = 5 sm:300 000 sm = 1:60000.

9  1 sm-is Sesabamisi manZili, CavweroT 1:n saxiT:
 2 sm:15 km = 2:1500000 = 1:750000.

11  vipovoT erTeulze ra Tanxa `modis~ _ 282000:3 = 94000.
meores Sexvda _ 94000⋅5 = 470000 (lari).
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12  wina amocanis analogiuria, 1 nawilze modis 600:3 = 200 (m), 200⋅5 = 1000 (m).

13  axali masalis axsnaze modis 7 nawili (9-dan). amasTanave, 9 naw. _ 45 wT;  
1 naw. _ 5 wT. 7 nawili _ 35 wT.

14  gvaqvs miaxloebiTi toloba:
   23:17⋅8≈11.
moswavlem SeiZleba gamoiyenos kalkulatori da daamrgvalos: 10,82≈11.

15  `erTeulovani fardoba~ mogvcems:
 4,5:3 = 1,5 (l) _ broweulis wveni,
 yurZnis wveni: 1,5⋅40 = 60 (l).

16  pirvel avtobusSi: biWebis raodenoba: 30:5⋅2 = 12;
 pirvel avtobusSi moswavleebis raodenoba: 12 + 30 = 42;
 meore avtobusSi gogonebis raodenoba: 42–15 = 27;
 meore avtobusSi biWebisa da gogonebis raodenobaTa fardoba: 5:9.

17  2 sT 15 wT  =  2 1
4

 sT  =  2,25 sT.

 manZili _ 70⋅2,25 = 157,5 (km).

18  420:8,75 = 48 (km/sT)
 420:63 Sefardebis wiladis saxiT Cawerisas miviRebT: 

 420
63

 = 60
9

 = 20
3

 = 6 2
3

 (sT) = 6 sT 40 wT.

kalkulatoris gamoyenebis SemTxvevaSi, moswavle miiRebs usasrulo aTwilads
420:63 = 6,666...
moswavlem unda daaskvnas, rom gvaqvs perioduli aTwiladi da Caweros is wi-

ladis saxiT 6 6
9

 = 6 2
3

  (sT), 6 2
3

  sT  =  6 sT 40 wT.

19  4:16 + 2:8 = ( 1
4

 + 1
4

 ) sT = 1
2

  sT,

moZraobis saSualo siCqare = 6 : 1
2

 = 12 (km/sT).
saSualo siCqare daemTxva saSualo siCqareebis saSualos. yovelTvis xde-

ba ase? ratom gvaqvs am SemTxvevaSi aseTi Sedegi? maTematikiT dainteresebul 
moswavleebTan SeiZleba am sakiTxis Sesaxeb msjeloba.

20  a) 25 (m/wm) = 25⋅3600
1000

 = 25⋅3,6 = 90 (km/sT).

21  a) 24 (km/sT) = 24⋅(1000:36000) = 24 ⋅	518 = 20
3  (m/wm).

20  da 21  amocanebis amoxsnisas moswavlem unda gaiazros siCqaris arsi a  
km/sT _ 1 sT-Si gavlili manZilia a km;

1 sT  =  3 600 wm;
3600 wm-Si _ a km, 3600 wm _ 1000a m;

erTeulovani fardoba _ 1 wm-Si 
1000a
3600  m = 5

18 a m.
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analogiuria saSinao davalebis 17 , 18  amocanebi; Tumca, 17  amocanaSi 
odnav gansxvavebuli situacia gvaqvs. 

a) 36 km/sT niSnavs 1 saaTSi gavlil 36 km-s; miviRebT: 1 wT-Si _ (36 000:60) 
metri. maSasadame, 36 km/sT  =  600 m/wT.

saSinao davalebis sxva amocanebic erTeulovan fardobasa da mocemuli far-
dobiT ricxvis daSlas Seexeba. moswavleebi ganimtkiceben codnas saSualo siCqa-
ris povnisas da sidideebs Soris Tanafardobebis gansazRvrisas.

3.2. proporcia. sidideebs Soris pirdapirproporciuli 
  da ukuproporciuli damokidebulebebi

Tematuri bloki: ricxvebi da moqmedebebi
savaraudo dro: 2 sT

samizne cnebebi da 
masTan dakavSirebuli 
mkvidri warmodgenebi

sakiTxebi
sakvanZo Se-

kiTxvebi
davalebebi

sidideebi, ricxviTi 
gamoTvlebi; pirdapir-
proporciuli da uku-
proporciuli sidideebi; 
pirdapirproporciuli 
da ukuproporciuli 
damokidebulebis amoc-
noba gvexmareba praq-
tikuli amocanebisa da 
sabunebismetyvelo mec-
nierebidan momdinare 
problemebis gadaWraSi.

proporcia; 
pirdapir-
propri-
ciuli da 
ukupro-
porciuli 
sidideebi.

ra Tviseba aqvs 
pirdapirpro-
porciul si-
dideebs?
ra Tviseba aqvs  
ukupropor-
ciul  
sidideebs?

klasSi: 1 - 14

saSinao: 1 - 13

Sefasebis indikatorebi: moswavlem unda SeZlos sidideebis warmodgena  
sxvadasxva ricxviTi maxasiaTeblebiT, sidideebs Soris damokidebulebebis 
amocnoba da problemis gadaWrisas am damokidebulebebis Tvisebebis gamoye neba.

aqtivobebi: axali masala ukavSirdeba winare codnas _ erTeulovan fardo-
bas. erTeulovani fardobis mixedviT Sedgeba ori fardobis toloba, radgan Ti-
Toeuli fardoba erTsa da imave sidides sxvadasxva ricxviTi maxasiaTeblebiT 
warmoadgens. moswavlis codnis gaaqtiureba erTeulovani fardobis Sesaxeb ex-
mareba mas kargad gaiazros proporciis Sedgenis wesi. es sakiTxic ar aris axali 
moswavleebisTvis, isini xSirad iyenebdnen proporcias, magaliTad, procentebze 
amocanebis amoxsnisas, am dros proporciis dawerac erTeulovani fardobebis 
sxvadasxva warmodgenebis tolobas ukavSirdeba; magaliTad, Tu 100%-iT war-
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modgenilia ricxvi 60; 30%-iT _ x, maSin 1%-ze modis erTi mxriv 60
100

, meore mxriv 

_ x
30

 da gvaqvs proporcia: 60
100

 = x
30

.

Tavidan ki aseTi saxiT iyo Cawerili:
    60 – 100%
    x – 30%
pirdapirproporciuli sidideebis ganxilva aRniSnuli erTeulovani fardobe-

bis tolobis ganxilviT SeiZleba daviwyoT. moswavlem unda SeZlos pasuxi gasces 
sakvanZo SekiTxvebs _ ra aris proporcia, ras ewodeba pirdapirproporciuli 
sidideebi, ras ewodeba ukuproporciuli sidideebi. mniSvnelovania am damokide-
bulebebs Soris gansxvavebis gaazreba da amocanebis amoxsnis dros maTi amocnoba.

amocanebis amoxsna gvexmareba am damokidebulebebis amocnobaSi.
swori proporciis Sedgenisa da amoxsnis Sesaxeb codnis ganmtkicebas em-

saxureba 1 - 5  amocanebSi swori pasuxebis SerCeva.
yoveli amocanis amoxsnisas, moswavle uTiTebs damokidebulebis tips (da-

mokidebuleba pirdapirproporciulia, Tu _ ukuproporciuli); amis Semdeg amo-
cana zepirad ixsneba.

magaliTad, 6 - 7  amocanebis amoxsnisas, moswavle miuTiTebs: 6  amocanaSi 
erTi da imave manZilis gavlisas, dro siCqaris ukuproporciulia, amitom siCqa-
ris 3-jer Semcirebisas, dro gaizrdeba 3-jer (miiReba 90 wT), siCqaris 5-jer ga-
zrdis SemTxvevaSi, dro Semcirdeba 5-jer (miiReba 6 wT.). 7  amocanaSi erTeulis 
fasisa da raodenobis namravli mudmivi sididea, amitom isini ukuproporciuli 
sidideebia; Tu TiToeuli baraTis fasi 3-jer meti iqneba, maSin SesaZlebeli iqne-
ba 3-jer naklebi baraTis (2-is) yidva.

8 - 9  amocanebSi pirdapirproporciuli sidideebi gvaqvs; moswavle msje-
lobs; rac metia dro, miT ufro meti wylis amotumbvaa SesaZlebeli; 35 wm 5-jer 
metia 7 wm-ze, SeiZleba 5-jer meti wylis amotumbva _ 5⋅20 = 100 litris (amocana 

9  b)).

10  amocanis amoxsnisas, moswavle msjelobs: ramdenjerac metia milebis rao-
denoba, miT ufro naklebi dro iqneba saWiro auzis asavsebad (ukuproporciuli 
sidideebi); Tu 2 miliT 6 saaTSi ivseba, 4 miliT aivseba 3 saaTSi (amocana 10 , a)).

11  praqtikuli amocanaa. analogiuri davaleba kompleqsuri davalebiTac 
aris warmodgenili. gvaqvs proporciuli sidideebi, romelic sxvadasxva kerZis 
damzadebis dros gaiTvaliswineba. internetis saSualebiT, moswavles SeuZlia 
moiZios sxvadasxva tipis xaWapurisa da Rvezelis, picis, namcxvrebis damzadebi-
sas ingredientebis proporciebis CamonaTvali da axsnas am proporciebis gamoye-
nebis magaliTebi. moswavles mouwevs im amocanebis moZiebac, romlebic fizikisa 
da qimiis saxelmZRvaneloebSi proporciis gamoyenebiT ixsneba (amocanebi Tanabar 
moZraobaze, Senarevebze da a. S.).

11  amocanis analogiuria praqtikuli amocana, romelic moswavlem Sin da-

moukideblad unda amoxsnas (amocana 9 ).

12 - 14  amocanebi ukuproporciul sidideebzea; ukuproporciulobis aRmoCe-
nis Semdeg, moswavle swrafad xsnis amocanas.



108

magaliTad, 12  amocanis amoxsnisas, moswavle amoicnobs ukuproporciul 
sidideebs da msjelobs: SekveTis 5 dReSi dasamTavreblad saWiro iqneba dRe-
Si 3-jer metis Sekerva, radgan 5 aris 15-ze 3-jer naklebi; maSasadame, nacvlad 
10 formisa, saWiro iqneba dReSi 30 formis Sekerva (dReSi 20-iT metis Sekerva).  
13  amocanis amoxsnisas, moswavle msjelobs: drois erTeulSi 20%-iT meti samu-

Saos Sesruleba niSnavs, drois erTeulSi 1,2-jer meti samuSaos Sesrulebas, Se-
sabamisad, brigadas 1,2-jer naklebi dro dasWirdeba (ukuproporciuli sididee-
bi): 18:1,2 = 15 (dRe).

14  amjerad, 14
8

 = 1,75-jer naklebi buCqidan iRebs imdenive mosavals. 8 naklebia 

14-ze 1,75-jer, Sesabamisad, mosavlianoba gaizarda 1,75-jer; maSasadame, 75%-iT. 
klasSi yvela am amocanis dawvrilebiTi garCeva daexmareba moswavles, rom da-

moukideblad imsjelos, amoicnos proporcia, pirdapirproporciuli da ukupro-
porciuli sidideebi. saSinao davalebis warmodgenisas moswavlem unda miuTiTos, 

rom, magaliTad, 6  da 7  amocanebi ukuproporciul sidideebzea da pasuxis 

dasaxeleba zepirad SeiZleba; 8 , 9 , 12  amocanebi pirdapirproporciul 
sidideebzea.

13  amocanaSi, magaliTad, iupiterze adamianis wonis sapovnelad, SeiZleba 
proporciis Sedgena:

  100 – 264
  80 – x   x = 264⋅80

100  = 211,2 (kg).

3.3. pirdapirproporciul da ukuproporciul 
  sidideebTan dakavSirebuli amocanebis amoxsna

Tematuri bloki: ricxvebi da moqmedebebi
savaraudo dro: 2 sT

samizne cnebebi da 
masTan dakavSire-

buli mkvidri  
warmodgenebi

sakiTxebi
sakvanZo  

SekiTxvebi
davalebebi

sidideebi, ricx-
vebi, ricxviTi ga-
moTvlebi; sididee-
bi da sidideebs 
Soris damok-
idebulebebi ricx-
vebis saSualebiT 
SeiZleba sxvadasxva 
ekvivalenturi sax-
iT CavweroT.

pirdapirpro-
porciuli da 
ukuproporci-
uli sidideebi, 
proporciis 
gamoyeneba amo-
canebis amox-
snisas.

ra sidideebs ewodeba 
pirdapirproprciu li 
sidideebi? ra saxiT 
Caiwereba damokidebu-
leba pirdapirpro-
porciul sidideebs 
Soris? ra saxiT Caiw-
ereba damokidebuleba 
ukuproporciul sid-
edeebs Soris?

klasSi: 1 - 10

saSinao: 1 -

12
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Sefasebis indikatorebi: moswavlem unda SeZlos yoveldRiuri cxovrebidan, an 
sxva mecnierebebidan momdinare problemebis gadaWrisas gamoiyenos sidideebisa 
da maT Soris damokidebulebebis sxvadasxva saxiT Cawera da problemis gadawyve-
ta.

aqtivobebi: winare codnis gaaqtiureba pirdapirproporciuli da ukupro-
porciuli sidideebis daxasiaTebiT iwyeba. mivmarTavT moswavleebs da vixsenebT 
Seswavlil sakiTxebs:

_ vTqvaT, a da b dadebiTi ricxvebia, a>b. ras warmogvidgens 
a
b  Sefardeba? 

(SesTavazeT moswavleebs damxmare kiTxvebi: a) ramdeniT metia a ricxvi b-ze, b) 
ramdeni %-iT metia a ricxvi b-ze; g) ramdenjer metia a ricxvi b-ze?)

_ ras warmogvidgens imave ricxvebisTvis 
b
a  Sefardeba? (dDamxmare kiTxvebi:  

a) ramdenjer naklebia b ricxvi a-ze? b) ramdeniT naklebia b ricxvi a-ze? g) a-s 
ra nawils Seadgens b?).

_ ras warmogvidgens sxvadasxva sididis Sefardeba? ra aris erTeulovani Se-
fardeba?

_ ras ewodeba proporcia? ra Tvisebas viyenebT proporciis Sedgenisas? (er-
Teulovani Sefardebebi toli ricxvebiT gamoisaxeba da maTi toloba gvaZlevs 
proporcias).

_ ra aris proporciis ZiriTadi Tviseba?
_ ra sidideebs ewodeba pirdapirproporciuli sidideebi? rogor viyenebT 

proporcias maT Soris damokidebulebis Casawerad (Tu x1 da x2 aris x sididis 
ori mniSvneloba; y1 da y2 am sididis proporciuli y sididis Sesabamisi mniSvne-

lobebia, maSin 
x2

x1
 = y2

y1
; amas asec vwerT:

   x1 – y1

   x2 – y2    ?
_ ra sidideebs ewodeba ukuproporciuli sidideebi? rogor viyenebT pro-

porcias maT Soris damokidebulebis warmosadgenad (wina pasuxis aRniSvnebis 

mixedviT, gvaqvs: x1 y1 = x2 y2 anu 
x2

x1
 = y1

y2
)?

Semdeg SeiZleba gadavideT saxelmZRvanelos teqstSi ganxiluli amocanebis 
garCevaze. am SemTxvevaSic, ZiriTadi moqmedi piri moswavlea, msjelobis xazis 
ganviTareba, pirdapirproporciuli da ukuproporciuli sidideebis amocnoba da 
maTi Tvisebebis gamoyeneba moswavles evaleba.

 Zalian mniSvnelovania msjelobis xazis ganviTarebis migneba da warmodgena 
me-3 magaliTis ganxilvisas. amocanis amoxsnisas, `erTeulovani fardobis~ povna 
da pirdapirprorciuli sidideebis Tvisebaa gamoyenebuli. mniSvnelovania ada-
mianebis raodenobasa da Sesrulebuli samuSaos raodenobas Soris pirdapirpro-
porciuli damokidebulebis aRmoCena; Tu 16 kaci 20 dReSi 180 tonas amoiRebs, 
maSin 1 kaci 20 dReSi 16-jer naklebs amoiRebs. 12 kaci _ 12-jer mets (vidre erTi 
kaci). sasurvelia, miRebuli Sedegebis warmodgena:
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16 kaci _ 20 dRe _ 180 t

12 kaci _ 20 dReSi _ 
180
16 ⋅12 t

12 kaci _ 1 dReSi _ 
180⋅12
16⋅20  t

12 kaci _ 28 dReSi _ 
180⋅12⋅28

16⋅20  t.

yoveli amocanis amoxsnis dros, sasurvelia, sidideebis imave sqemiT amowera 
da proporciis Tvisebis gamoyeneba.

magaliTad, 1  amocanis a) piroba SeiZleba ase Caiweros:
   5 c _ 40 kg
   6 c _ x
pirdapirproporciulobis gamo, gvaqvs:

   x = 6⋅40
5  = 48 (kg).

g) piroba ase Caiwereba:
   5 c _ 40 kg
   x c _ 8 kg.
aq moswavle zepiradac mixvdeba _ 5-jer naklebi rZe iqneba saWiro _ 1 c rZe.

amocanebi, ZiriTadad, yoveldRiur cxovrebaSi pirdapirproporciuli da 
ukuproporciuli sidideebis Tvisebebis gamoyenebazea.

2 - 4  amocanebic, pirdapirproporciuli sidideebis Tvisebis gamoyenebiT, 
proporciis SedgeniT ixsneba; magaliTad, amocanebis amoxsnisas, moswavle msje-
lobs: ramdenjerac meti nawilia asavsebi, imdenjer meti kovzi Saqaria saWiro 

_ 8 unda gavamravloT im ricxvze, ramdenjerac 2 metia 2
3

-ze; e. i. 3-ze; 8⋅3 = 24 

(kovzi) (amocana 2  a)). Tumca, zogierTma moswavlem SeiZleba arCios proporciis 

dawera: 

   8 – 2
3

   x – 2     x = 16:2
3

 = 24.

wavaxalisoT moswavleebis zepiri angariSi, proporciis gamoyenebis gareSe, 
msje lobiT pasuxis migneba. magaliTad, 3  amocanis amoxsnisas moswavle msje-
lobs: 5 wT  =  5⋅60 wm  =  300 wm. 300 aris 30-ze 10-jer meti, 10-jer met droSi 10-
jer meti sityvis akrefaa SesaZlebeli: 10⋅20 = 200 (sityva).

4  10 adamianisTvis saWiro iqneba _ 1
4

 ⋅ 10
6

 = 5
12

  (Cais kovzi); imdenjer meti 
1
4

 -ze, ramdenjerac 10 metia 6-ze; Tumca, moswavleTa erTma nawilma SeiZleba ar-

Cios proporciis dawera:

    6 _ 1
4

    10 _ x
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5  piroba ase warmovadginoT:
    8 m _ 180
    12 m _ x
aq moswavle msjelobs: ramdenjerac grZelia TiToeuli relsis sigrZe, imden-

jer naklebi relsi iqneba saWiro:

  180 : 12
8

 = 120 (cali), anu 60-iT naklebi. 

amoxsnisas SeiZleba ukuproporciuli sidideebis Tviseba gamoiyenoT: 

  8⋅180 = 12⋅x,  x = 8⋅180
12  = 120,  180–120 = 60; 

zogierTma moswavlem SeiZleba ase imsjelos: TiToeuli relsi 4 m-iTaa nakle-

bi; amitom saZiebeli ricxvisTvis gveqneba proporcia: 12
4

 = 180
x

 (ukuproporciulo-

bis Tviseba); x = 4⋅180
12  = 60 (cali).

6  gvaqvs ukuproporciuli sidideebi: pirvelma gaiara 3,6 km, meorem _ x; 
    2 sT _ 3,6   2⋅3,6 = 3⋅x
    3 sT _ x        x = 2⋅1,2 = 2,4 (km)
 aq 2

3  = x
3,6, ramdenjerac meti dro sWirdeba meores raime manZilis gasavle-

vad, vidre pirvels imave manZilis gasavlelad, imdenjer nakleb manZils gaivlis 

igi, vidre pirveli (erTsa da imave droSi).

7  roca axali brigada imave siswrafiT muSaobs, gveqneba
   3 kaci _ 4 m _ 8 sT
   4 kaci _ 10 m _ x sT
aqedan gveqneba:

   4 kaci _ 4 m _ 8
4
⋅3 (sT)

   4 kaci _ 10 m _ 6
4

 ⋅10 sT  =  15 sT.

1,2-jer swrafad muSaobis SemTxvevaSi dasWirdebaT 1,2-jer naklebi dro:
   15:1,2 = 150:12 = 12,5 (sT).

8  vTqvaT, axal jgufSi x wevri unda iyos.
   4 dR _ 6 sT _ 700 gv. _ 3 wevri
   2 dRe _ 2 sT _ 350 gv. _ x wevri.
vmsjelobT pirveli striqonis mixedviT, viTvaliswinebT pirdapirproporciu-

lobas (ukuproporciulobas) da vwerT
   4 dR _ 6 sT _ 700 gv. _ 3 wevri
   2 dR _ 2 sT _ 350 gv. _ 3⋅2⋅3:2
axal jgufSi unda iyos 9 wevri;
operatorebis raodenoba unda gaizardos 6 wevriT.
SeiZleba amocana asec amovxsnaT. 3 operatori 350 gverds 2 dReSi, dReSi 6 

saaTis muSaobiT amzadebs. Tu dasamatebel wevrTa raodenobas aRvniSnavT x-iT, 
miviRebT, rom imave samuSaos 3 + x wevri 2 dReSi, dReSi 2 saaTis muSaobiT Seas-
rulebda: (3 + x)⋅2⋅2 = 3⋅2⋅6, x = 6.
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9  civi wyliT 1 wT-Si ivseba _ 1: 20
3

 = 3
20

 naw.

cxeli wyliT 1 wT-Si ivseba: 1:8 = 18 naw.

1 wT-Si ivseba _ 
3
20 + 18 = 6+5

40  = 11
40 (naw.)

1 wT-Si icleba _ 1: 40
3

 = 3
40

 naw.

carieli auzis ra nawili aivseba 1 wT-Si? 
11
40 – 

3
40 = 15 naw. pasuxi: 5 wT-Si.

10  pirobis Tanaxmad, 1 wablisferi imdenive rZes iZleva, ramdensac 2 TeTri 
Zroxa. zogierTma moswavlem SeiZleba `erTeulovani fardobebi~ SemoiRos da ims-
jelos tolobidan: 4x + 3y = 3x + 5y.

vTqvaT, unda vipovoT wylis raodenoba, romelic saWiroa 0,4 kg xsnaris da-
samzadeblad, romelSic kaliumis qloridis masuri wili 15%-ia.

aq iwereba proporcia:
    400 _ 100%
    x _ 15%    x = 60
maSasadame, 60 g aris qloridis masa, 340 g _ wylis masa.
saSinao davalebis amocanebi, cxadia, Sinaarsis mixedviT gansxvavdeba klasSi 

amoxsnili amocanebisgan, magram amoxsnis meTodi analogiuria _ unda amovicnoT 
pirdapirproporciuli da ukuproporciuli sidideebi da gamoviyenoT Sesabamisi 
proporciebi.

magaliTad, 1 - 3  amocanebSi pirdapirproporciuli sidideebi gvaqvs. 

ramdenjerac metia sawvavi, imdenjer meti manZilis gavla SeiZleba (amocana 1 ); 
ramdenjerac metia adamianebis raodenoba, imdenjer meti marili iqneba saWiro 

(amocana 2 ), ramdenjerac meti iqneba muSaobisTvis gankuTvnili dro, imden-

jer meti gverdis dabeWdva iqneba SesaZlebeli (amocana 3 ).

4  amocanaSi ki ukuproporciuli sidideebi gvaqvs. ramdenjerac meti iqneba 
naxSiris yoveldRiuri moxmareba, imdenjer naklebi iqneba im dReebis raodenoba, 
roca sakmarisi iqneba igive maragi.

    30: 0,6
0,5

 = 30 ⋅ 5
6

 = 25 (dRe).

amoxsna SeiZleba am gantolebasac daukavSiroT: 30⋅0,5 = x⋅0,6

5  2,4 saaTSi 3
5

 nawili gaiara; 3
4

-is gavlamde darCa gzis 3
20

 nawili. mis ga-

vlas dasWirdeba 4-jer naklebi dro _ 0,6 sm =  36 wT.

6  aq ukuproporciuli sidideebi gvaqvs: 1 saaTSi dasamTavreblad saWiro 
iqneba 90 muSa, 6 saaTSi dasamTavreblad _ 15 muSa; 6 muSaa dasamatebeli. aseTi 
msjelobebi SeiZleba movuwonoT moswavleebs; Tumca, ar unda vTqvaT uari amo-
canebis amoxsnis sxva xerxebzec. amasTanave, mizanSewonilia, ramdenime sxvadasxva 
xerxis ilustracia.

7  aqac ukuproporciuli sidideebi gvaqvs. cxadia, ninos mier wakiTxuli 

gverdebis raodenoba naklebi iqneba 10
6

-jer _ 30 : 10
6

 = 18 (gverdi).
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8   5 cx _ 1000 kg _ 30 dR.
 10 cx _ 200 kg _ x 
aqac SeiZleba moswavlem zepirad gamoiangariSos:

   x = 30:(10:5) ⋅	(200:1000) = 3 (dRe)

9   a) 3 t _ 3 dR _ 6 kg
 4 t _ 9 dR _ x
aq pirdapirproporciuli sidideebi gvaqvs:

   x = 6 ⋅	4
3

 ⋅	(9:3) = 24 (kg)

an ase: 1 t _ 3 dR _ 2 kg; 4 t _ 9 dR _ 2 ⋅	4 ⋅	3 = 24 (kg).

10  wina amocanis analogiurad ixsneba.

11  ramdenjerac meti iqneba siCqare, imave droSi turisti imdenjer met man-
Zils gaivlis: 12⋅2,5 = 30 (km).

12  pirobis Tanaxmad, avsebis momentSi cxeli da civi wylis odenobebis Se-

fardeba aris 3:2; maSasadame, auzSi aris 3
5

 nawili cxeli wyali _ 2
5

 nawili civi 

wyali. maSasadame, cxeli wyliT Sevsebis dros ase vipoviT: 3
5

 : 1
23  (wT).

    3
5

 : 1
23  – 2

5
 : 1

17  = 69
5  – 34

5  = 35
5  = 7 (wT.).

dawvrilebiT gavarCioT es amocana klasSi. ZiriTadi aqcenti keTdeba piroba-
ze: savse abazanaSi cxeli wyali 1,5-jer meti aRmoCndeba, vidre civi wyali; cxeli 
wylisa da civi wylis moculobebis Sefardeba aris 3:2; cxeli wyali aris auzis 
3
5

, civi _ 2
5

.
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3.4. procenti. procentuli cvlileba

Tematuri bloki: ricxvebi da moqmedebebi
savaraudo dro: 2 sT

samizne cnebebi da 
masTan dakavSirebu-

li mkvidri  
warmodgenebi

sakiTxebi
sakvanZo  

SekiTxvebi
davalebebi

sidideebi, ricxve-
bi, maTi Tvisebebi, 
ricxviTi gamoTvlebi. 
ricxvebi SeiZleba sx-
vadasxva ekvivalentu-
ri saxiT Caiweros; 
ricxvebis procentis 
saxiT Cawera gvexmare-
ba sidideebs Soris 
kavSirebisa da cvli-
lebis kanonzomiere-
bebis aRweraSi

ricxvis Caw-
era procentis 
saxiT; ricxvis 
procentis pov-
na; procentiT 
ricxvis povna; 
procentuli 
fardoba, si-
didis cvli-
lebis gamosaxva 
procentebSi.

ra gamoyeneba 
aqvs sidideeb-
is cvlilebis 
procentul 
gamosaxvas?

klasSi: 1 - 13

saSinao: 1 - 13

Sefasebis indikatorebi: moswavlem unda SeZlos sidideebis ricxvebiT war-
modgenisas, gamoiyenos procenti; aRweros procentis gamoyenebiT sidideebis 
cvlilebis kanonzomierebebi; daaxasiaTos ricxvebiT sidideebis cvlileba.

aqtivobebi: procentisa da procentTan dakavSirebuli amocanebis ganxilva 
wina wlebSi daiwyo; es sakiTxebi dakavSirebulia fardobasa da proporciasTan; 
proporciis gamoyenebiT procentebze amocanebi advilad ixsneba, amitom winare 
codnis gaaqtiureba, ZiriTadad, proporciis sxvadasxva gamoyenebas SeiZleba 
daeTmos, magaliTad, proporciis gamoyenebiT procentebze amocanebis amoxsnas; 
saswavlo procesi moswavleTa aqtiuri monawileobiT mimdinareobs; interaqtiul 
reJimSi, moswavleebi ixseneben ukve nacnob masalas ricxvis procentis, procen-
tiT ricxvis povnisa da ori ricxvis procentuli Sefardebis povnis Sesaxeb. 
codnis gaRrmaveba mimdinareobs procentul cvlilebaze aqcentis gamaxvilebiT 
_ sidideebis cvlilebas vukavSirebT am cvlilebis procentebiT warmodgenas, 
romelic aadvilebs sidideebis cvlilebis kargad gaazrebas _ ramdenad didia, 
magaliTad, benzinis fasis procentuli mateba zafxulis TveebSi, sxva TveebTan 
SedarebiT. procentuli Sefardebis povna, SeiZleba proporciiTac warmovadgi-
noT; magaliTad, 54-isa da 72-is procentuli Sefardeba gviCvenebs 72-is ramdeni 
procentia 54 da proporcia SeiZleba gamoviyenoT:

    54 – P%
    72 – 100%.
SeiZleba asec vimsjeloT: davsvaT kiTxva: 54 ra nawils Seadgens 72-is? _

    54
72  = 3

4
 = 3

4
 ⋅ 100% = 75%.
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Tu gvsurs gavigoT, ramdeni procentiT metia 72 54-ze, anu 54-dan 72-ze ga-
dasvlisas risi tolia procentuli cvlileba (procentuli mateba), maSin SeiZle-
ba gamoviyenoT proporcia: 

   18 _ P%
   54 _ 100%

mniSvnelovania praqtikuli amocanebis ganxilva, romlebic uadvilebs mos-
wavles procentuli cvlilebis arsis gaazrebas. kompleqsuri davalebac procen-
tuli cvlilebis praqtikul gamoyenebebTan aris dakavSirebuli. amasTanave, 
moswavles mouwevs statistikuri monacemebis moZieba da maTi saSualebiT so-
cialuri paketis mqone pirTa raodenobis cvlilebaze msjeloba; am cvlilebis 
procentuli warmodgena exmareba moswavles kanonzomierebebis aRmoCenasa da 
analizSi.

davalebebis didi nawilic procentuli cvlilebis gamoTvlasa da gaazrebas 
emsaxureba.

klasSi amosaxsnel `testebSi~ moswavlem unda SeZlos ricxvis sxvadasxva saxiT 
Cawera, ricxvis procentis da procentuli cvlilebis povna. dawvrilebiT unda 
gavarCioT amocanebi, romlebic moswavleebisgan msjelobis xazis ganviTarebasa 
da swori daskvnebis gamotanas moiTxovs.

gTavazobT miTiTebebs zogierTi amocanis amosaxsnelad.

10  am amocanaSi unda davadginoT, 12-is ramdeni procentia 1. 1 aris 12-is  
1

12  = 1
12  ⋅ 100% = 8 1

3
%.

11  fasdakleba procentebiT unda warmovadginoT; fasis procentuli klebaa 

_ 15
115

 ⋅100% ≈ 13%. fasdakleba 15%-ze naklebia.

12  moswavle msjelobs: fasebi produqtebze 20%-iT gaizarda, es niSnavs, rom 

fasebi gaizarda (1 + 15)-jer, anu axali fasi 6
5

-jer metia Zvelze; maSasadame, imave 

TanxiT, rasac adre vxarjavdiT SeiZleba Zvelis (1 : 6
5

) nawilis yidva, 5
6

 nawilis 

yidva, anu 1
6

-iT naklebis yidva; gamovsaxoT procentebSi: 1
6

 ⋅100%≈16,7%.

es amocana SeiZleba CaiTvalos kompleqsur davalebad _ saWiroa procentuli 
cvlilebis povna, ukuproporciulobis aRmoCena, Sesabamisi Tvisebis gamoyeneba. 
maSasadame, amocana SeiZleba amoixsnas 600 laris gamoyenebis gareSe. SeiZleba 
zogierTma moswavlem gamoiyenos  es ricxvi: Tu 600 larad yidulobdnen x pro-

duqts, yovel erTeulze modioda 600
x

 lari, axla yovel erTeulze daixarjeba  

(1 + 1
5

) 600
x

 lari  =  6
5
⋅   600

x
 lari.

600 lariT SegveZleba yidva:

600 : ( 6
5
⋅ 600

x
 ) = 6

5
 x erTeulis, 5

6
 x ki x-ze 1

6
 x-iT naklebia:

  1
6

 x – P%
  x – 100%  P% = 100%

6
 ≈ 16,7%.
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13  wina amocanis amoxsnisas msjelobis dros moswavleTa yuradReba gava-
maxviloT procentiT cvlilebis Semdeg warmodgenaze: 20%-iT gazrda niSnavs _ 

(1 + 1
5

)-jer gazrdas. 

SeiZleba kidev ramdenime magaliTis ganxilva: 25%-iT gazrda niSnavs 5
4

 -jer 
gazrdas.

am msjelobas gamoviyenebT 13  amocanis amoxsnisas:
I avzSi wylis raodenoba gaizarda _ jer 1,01-jer, Semdeg 1,02-jer, 1,03-jer... 

1,25-jer.
II avzSi: jer 1,25-jer, Semdegi 1,24-jer, Semdeg _ 1,23-jer, ... 1,01-jer.
pirvel avzSi wylis raodenoba gaizarda:
1,01⋅1,02⋅1,03⋅...⋅1,25-jer, 
meoreSi: 1,25⋅1,24⋅1,23⋅...⋅1,01-jer.
orive avzSi kvlav Tanabari raodenobis wyalia.
saSinao davalebebis amocanebi, ZiriTadad, klasSi amoxsnili amocanebis ana-

logiuria da klasSi kargad unda movisminoT moswavleTa msjelobebi yoveli amo-
canis amoxsnisas. magaliTad, 11  amocanis amoxsnisas, moswavlem SeiZleba ase 

imsjelos: produqtebze axali fasi 5
4

-jer metia; im TanxiT, riTac vyidulobdiT 

produqtis erTeuls, axla SeiZleba erTeulis 1 : 5
4

 = 4
5

 nawilis yidva; 1
5

 nawiliT 

naklebis yidva, rac Seadgens erTeulis 20%-s; maSasamade, 20%-iT naklebis yidvaa 
SesaZlebeli.

amjerad gansxvavebuli amocanis amoxsnac SevTavazeT moswavleebs. 12  amo-
canis amoxsnisas, moswavle SeiZleba mixvdes, rom, magaliTad, 7-dan, an 9-dan 
Semdeg ricxvze `gadasvlis~ procentuli cvlileba ar SeiZleba iyos mTeli 

ricxvi. marTlac, arc 
|a – 7|

7  ⋅100% da arc 
|a – 9|

9  ⋅100% ar gamoisaxeba procentebis 

mTeli ricxviT.

13  amocanaSi moswavle msjelobs: Tu ninos mier Segrovili sokoebis rao-

denobas 1 erTeulad miviRebT, maSin mariamis mier Segrovili raodenobaa 1 + 1
5

 = 
6
5

 erTeuli.
mariamis mier Segrovili sokoebis raodenoba Teas raodenobis 80%-ia:

  6
5

 _ 80%

  Teas _ 100%  Teas _ 
100⋅6
5⋅80  = 1,5.

Team Seagrova ninosTan SedarebiT 1,5-jer meti, e. i. ninoze 50%-iT meti.
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3.5. martivi da rTuli procenti

Tematuri bloki: ricxvebi da moqmedebebi
savaraudo dro: 3 sT

samizne cnebebi da 
masTan dakavSire-

buli mkvidri war-
modgenebi

sakiTxebi
sakvanZo  

SekiTxvebi
davalebebi

sidideebi, ricx-
vebi, ricxviTi 
gamoTvlebi. ricx-
vebisa da ricxviTi 
gamosaxulebebis 
Cawera SeiZleba 
sxvadasxva ekviva-
lenturi formiT; 
martivi da rTuli 
procentis daricx-
vis formulebi 
gvexmareba praqti-
kuli amocanebis 
amoxsnaSi.

martivi da rTuli 
procenti (marti-
vi da rTuli pro-
centis daricxvis 
meTodi).

ra gansxvave-
baa martivi da 
rTuli procen-
tis daricxvis 
wesebs Soris? 
ra gamoyeneba 
aqvs procents 
realur cx-
ovrebaSi?

klasSi: 1 - 13

saSinao: 1 - 12

Sefasebis indikatorebi: moswavlem unda SeZlos sidideebis warmodgena  
sxvadasxva ekvivalenturi formiT; gamoiyenos martivi da rTuli procentis 
formulebi sabanko saqmesTan dakavSirebuli sakiTxebis gadawyvetisas.

aqtivobebi: teqstSi zomierad aris warmodgenili axali cnebebi _ maTi axsna 
xdeba moswavleTa aqtiuri CarTulobiT, winare codnis gaaqtiurebaze dayrdno-
biT. sakvanZo sakiTxebis _ martivi da rTuli procentis wesiT daricxvis wesis 
axsna-ilustrireba Sesabamisi formulebisa da gamoyenebis magaliTebiT xdeba. pa-
ragrafis teqsti exmareba maswavlebels axal sakiTxebTan dakavSirebuli cnebebis 
gameorebaSi. dasmulia kiTxvebi, romlebic mniSvnelovania procentTan dakavSire-
buli codnis gasaaqtiureblad; moswavles evaleba gaixsenos yvela is amocana, 
romelic procents ukavSirdeba _ sididis procentis povna, sididis povna misi 
procentiT, sidideebis procentuli fardoba da sididis procentuli cvlile-
ba. am ukanasknelze bunebrivad xdeba axali codnis daSeneba, romelic procentis 
daricxvis wesebis gacnobas ukavSirdeba.

ori wesis ganxilva da Sesabamisi formulebis miReba sabanko saqmianobasTan 
dakavSirebuli amocanebis ganxilviT iwyeba. maswavlebeli aqcents akeTebs da-
ricxvis wesebs Soris arsebul gansxvavebaze. magaliTad, martivi procentis da-
ricxvis wesis SemTxvevaSi, yoveli daricxvisas sawyis Tanxas emateba am Tanxis 
procenti _ erTi da imave sididis mimateba xdeba. moswavleebi Tavad aRmoaCe-
nen (msjeloba induqciuria) saTanado formulas; aqcenti gavakeToT daricxul 
sididesa da saboloo sidideebze, daricxuli sidide (sargebeli) gamoiTvleba 
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formuliT: PPrt, romelSic P sawyisi Tanxaa, r aris procenti (gamosaxuli aTwi-
ladebSi), t _ wlebis raodenoba. saboloo Tanxa ki gamoiTvleba formuliT:  
P + Prt.

mivaqcioT yuradReba imas, rom r da t sidideebis gamosaxva `SeTanxmebuli~ 
unda iyos; Tu r wliuri daricxvis procentia, maSin t unda gamovsaxoT wlebiT 

an wlebis nawilebiT, magaliTad, Tu t warmogvidgens 3 Tves, maSin vwerT _ t = 3
12

 = 
1
4

-s, 3 Tve aris 1
4

 weliwadi; Tu daricxva, magaliTad, yoveldRiuria da r ricxviT 

gamoisaxeba, maSin t dReebiT unda iyos warmodgenili; Tu r ricxviT gamosaxulia 
yovelTviuri procenti, maSin t Tveebis raodenobas unda aRniSnavdes. 

analogiuri msjeloba exeba rTuli procentis formulasac:
    S = p(1 + r)t;
Tu r wliuri procentia, maSin t wlebis ricxvs gamosaxavs; magram Tu daricxva 

weliwadSi n-jer xdeba, maSin yoveli daricxvisas procenti iqneba r
n, daricxvaTa 

raodenoba _ nt (t wlebis raodenobaa); formula miiRebs saxes:

    S = p(1 + rn)nt
;

magaliTad, Tu 8%-is daricxva xdeba yoveldRiurad, maSin  rn = 0,08
360

 .,,,,,
2 weliwadSi _ nt = 2⋅360.
SevaxsenebT moswavleebs, rom nakian da aranakian wlebSi dReebis raodenobaTa 

gansxvavebis gamo, rom ar damZimebuliyo amocanaTa pirobebi, SeTanxmebis Tanax-
mad, weliwadSi dReebis raodenobad viRebT 360-s. TveSi dReebis raodenobad _ 
30-s.

klasSi amocanebis ganxilvisas, vagrZelebT msjelobas formulebis gamoyene-
bis wesebze.

1  moswavleebi ixseneben, rom sargeblisTvis gvaqvs formula: prt (p _ sawyi-
si Tanxaa, r _ procenti, t _ periodis Sesabamisi ricxvi). amasTanave, r da t `ur-
TierTSeTanxmebuli~ sidideebiT unda iyos warmodgenili. magaliTad, Tu da-

ricxvaa wliuri 12 1
2

%, periodi _ 6 Tve, maSin 

    r = 0,125, t = 1
2

.
SegaxsenebT, rom saprocento ganakveTs aTwiladebiT gamosaxaven xolme, ami-

tom b) SemTxvevaSi gvaqvs:
    225,75⋅0,125⋅0,5 ≈ 14,11 (lari) 
a)  aq p = 375, r = 0,045, t = 3
  prt = 50,63 (lari)
g)  p = 6742,75; r = 0,0605; t = 1

4
 = 0,25 (rogorc SevTanxmdiT, weliwadSi dReebis rao-

denobad viRebT 360-s) da prt = 101,98 (lari).
d) p = 9752; r = 0,0125, t = 4
 prt = 487,6 (lari)
aq daricxva Tviuria, periodi _ Tveebi.
e)  p = 17 852; r = 0,0175; t = 12
 prt = 3748,92 (lari)

2  moswavleebi ixseneben, rom S–p aris sargeblis odenoba _ prt (r aris wliu-
ri daricxvis procenti).
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a)  r = 0,06; t = 1
6

; prt = 6 

 p = 36:0,06 = 3600:6 = 600 (lari)
b)  r = 0,065; t = 2, prt  = 124,5 
 p = 124,5:0,13 ≈ 957,69 (lari)
g)  t = 9

12
 = 0,75; prt  = 84,53

 980⋅r⋅0,75 = 84,53
 r = 0,115 
gvaqvs: 11,5%.

3  viyenebT formulas: prt, radgan procenti yoveldRiuria, amitom t unda 
gamovsaxoT dReebSi: t = 60 dR.

maSasadame, prt  = 9000⋅0,000(3)⋅60 = 180 (lari)

4  gadasaxdeli Tanxaa prt, sadac p = 500; r = 0,1; t = 0,25
   prt = 500⋅0,1⋅0,25 = 12,50 (lari)
vanom aiRo:  500–12,5 = 487,50 (lari)
axla vipovoT faqtobrivi wliuri daricxvis procenti:
aq    prt = 12,5, p = 487,50, t = 0,25, r = ?
   12,50 = 487,50⋅r⋅0,25, 12,50 = 121,875⋅r
   r ≈	0,1026.
amrigad, wliuri daricxvis procenti aris 10,26  ≈	10,3%, rac metia 10%-ze.

5*  vipovoT dReebis ricxvi 3 martidan 2 aprilamde. pirveli gadaxdis momen-
tisTvis gasulia 30 dRe; mocemulobis Tanaxmad,

   p = 500, r = 0,16, t = 30
360

 = 1
12

;
maSasadame, 

   prt = 500⋅0,16⋅ 1
12

 ≈ 6,67 (lari)  

2 aprils 200 laris Setanis Semdeg darCenili vali iqneba:
   500–(200–6,67) = 306,67 (lari)
b) 2 aprilidan 10 maisamde dReebis ricxvi aris 38.
10 maisisTvis gvaqvs:

   prt = 306,67⋅0,16⋅ 38
360

 ≈	5,18 (lari)

darCenili Tanxa iqneba:
   306,67–(150–5,18)≈161,85 lari
g) vadis bolomde darCa 22 dRe, radgan 
   90–(30 + 38) = 22 (dRe)

   prt = 161,85⋅0,16⋅ 22
360

≈1,58 (lari)

maSasadame, gadasaxdelia (161,85 + 1,58) lari = 163,43 lari.

6  Tu Tanxa aris p, wliuri saprocento ganakveTi _ 0,2, maSin 4 weliwadSi 
dagrovdeba: p + prt = p(1 + 0,2⋅4) = 1,8p.

Tu wliuri saprocento ganakveTi iqneba 0,4, maSin p + prt = p(1 + 0,4⋅4) = 2,6p.
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   2,6p
1,8p  ≈	1,44.

p-s nebismieri mniSvnelobisTvis, dagrovili Tanxa miaxloebiT 1,44-jer izrde-
ba.

7  aq unda gamoviyenoT rTuli procentis daricxvis formula:
   p(1 + r)t, p = 650, t = 3, r = 0,08
   p(1 + r)t ≈	 818,81 (lari)

8  am amocanaSi gvaqvs: p = 1500, r = 0,125, t = 0,5
   rt = 0,125⋅0,5 = 0,0625
   p(1 + rt) = 1500⋅1,0625 = 1593,75 (lari)

9  martivi procentis daricxvis wesis Tanaxmad, gvaqvs:
   p(1 + rt) = 3000(1 + 0,15⋅1) = 3450 (lari)
rTuli procentis daricxvis wesis Sesabamisad, viyenebT formulas: p(1 + rn)nt. 

aq n = 2, t = 1, r = 0,12, p = 3000. maSasadame,

   p(1 + rn)nt = 3000(1 + 0,06)2	≈ 3370,8.
amrigad, pirvel SemTxvevaSi daericxeba 450 lari, meore SemTxvevaSi 370,8 

lari.
   370,8<450.

10  viyenebT formulas

   p(1 + rn)nt
, sadac p = 650, r = 0,08, n = 2, t = 3.

moswavleebi iyeneben kalkulators da pouloben gasaxulebis mniSvnelobas.

11  aq gvaqvs: 

   15000 = p(1 + 0,085
4

)20

   p = 15000
(1,02125)20 .

zogierTi kalkulatoriT sargeblobisas, xarisxis gamoTvlisas mogviwevs 
ricxvis Tavis Tavze 19-jer gamravleba; Tumca SeiZleba gamoviyenoT Rilaki y x .

   1,02125 y x  20  =   1,5227948
sabolood, miviRebT:
   p = 9850,31 (lari).

12  am amocanaSi viyenebT formulas:

   S = p(1 + rn)nt
; 

a) p = 4500; n = 4; t = 4; r = 0,12; 
b) p = 200; r = 0,06; t = 2; 
g) p = 200, r = 0,12, t = 2, n = 4; 
d) p = 4500, t = 3, r = 0,12, n = 360. 

13  1 laridan miiReba:

   1⋅(1 + 0,065
4

)4⋅1 ≈ 1,067.

es ki 1 larze metia ≈ 6,7%-iT.
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saSinao davalebis amocanebi klasSi amoxsnili amocanebis analogiuria; maga-
liTad, 1 - 4  amocanebSi viyenebT formulas: S = p(1 + rt), sadac p sawyisi 
Tanxaa, r _ daricxuli procenti, romelic aTwiladiT unda iyos gamosaxuli, t 
_ periodi.

amasTanve, t da r `SeTanxmebuli sidideebi~ unda iyos, Tu r Tviuri procentia, 
maSin t Tveebis ricxvs miuTiTebs; Tu t wlebis raodenobas miuTiTebs, maSin r unda 
iyos wliuri procentuli ganakveTi.

3  amocanis pirobis Tanaxmad, 30 = pr ⋅	1
2

, sadac p = 300, r
2 = 0,1; r = 0,2, 

wliuri martivi procenti aris 20%.

4  3 martidan 3 maisamde periodi SeiZleba miviCnioT 1
6

 weli.

    300⋅0,12⋅1
6

 = 6 (lari)

5  a) gadasaxdel Tanxas vpoulobT gamosaxulebiT: prt, aq p = 5500, r = 0,18,  
t = 1

6
;

    prt = 5500 ⋅	0,18
6

 = 165 (lari).

b) vanom aiRo: 5500–165 = 5335 (lari)
g) viyenebT formulas:

    165 = 5335⋅r⋅1
6

    r = 990
5335

	≈ 0,186

faqtobrivad daricxuli procenti aris miaxloebiT 18,6%.

6  unda vipovoT sxvaoba: p⋅(1 + r2

4
)4⋅2–p(1 + r1t1),

aq t1 = 2, r1 = 0,18
 r2 = 0,16, p = 10000.
 10000(1,048–1,36) = 85,69.
85,69 lariT metia rTuli daricxvis wesiT miRebuli Tanxa.

7 - 8  am amocanebSi viyenebT rTuli procentis daricxvis formulas.
magaliTad, 8 -Si p = 1000; r = 0,12; t = 5; n = 4; Sesabamisad, gvaqvs

    p(1 + rn)nt = 1000⋅(1 + 0,12
4

)5⋅4 

analogiuri gamoTvlebi, kalkulatoris gamoyenebiT, klasSi gvaqvs Catarebu-
li.

9 - 10  amocanebSi viyenebT rTuli procentis daricxvis formulas.

11  am amocanaSi vpoulobT 1 laridan miRebul Tanxas da vadarebT 1 lars. 
es amocana klasSi amoxsnili 13  amocanis analogiuria.

12  viyenebT formulas: S = p(1 + rn)nt; moswavlem sworad unda gansazRvros am 

formulaSi Semavali cvladebis mniSvnelobebi.
magaliTad, d) SemTxvevaSi, gvaqvs: p = 4500, n = 4, r = 0,12, t = 4. 
v) SemTxvevaSi, p = 2000, t = 2, r = 0,06; n = 12 (daricxva weliwadSi 12-jer xdeba).
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proeqtis Sesruleba mocemuli miTiTebebis gamoyenebiT mimdinareobs. sesxis 
gadasaxadis gamosaTvleli programis ukeT gasaazreblad, moswavleebs vuTiTe-
bT Sesabamis veb-gverds, sadac detalurad aris aRwerili `eqselis~ meSveobiT 
sabanko sesxis gadasaxadis gamoTvlis programa. am programis gacnobis Semdeg 
moswavle SeZlebs miTiTebuli amocanis amoxsnis aRweras.

maswavlebelma es sakiTxebi SeiZleba gamoiyenos sabanko urTierTobebis ukeT 
Seswavlis mizniT.

amocanebi TviTSefasebisTvis

aRniSnuli rubrikiT warmodgenili davalebis mizania, moswavlem Seafasos 
sakuTari codna me-3 TavSi ganxilul samizne cnebebTan dakavSirebuli sakiTxe-
bis aTvisebaSi da mimarTos maswavlebels damatebiTi konsultaciebisTvis. Ziri-
Tadi samizne cneba, romelsac III Tavis sakiTxebi ukavSirdeba, ricxvebi, ricxve-
bze moqmdebebi, sidideebis ricxvebis saSualebiT warmodgena da sidideebs So-
ris kavSirebia. didi yuradReba eqceva ricxvebisa da sidideebis gamoyenebebs 
yoveldRiur cxovrebasa da mecnierebebSi. yuradReba gamaxvilebulia zusti an 
miaxloebiTi gamoTvlebis Sesrulebisas maTematikuri meTodebis an teqnologie-
bis gamoyenebebze. 

maswavlebeli iyenebs TviTSefasebis testis Sesrulebis Sedegebs da warmar-
Tavs damatebiT muSaobas SemCneuli xarvezebis aRmosafxvrelad.

1  am amocanis saSualebiT, moswavle amowmebs sakuTar codnas e. w. rTuli 
sidideebis erTeulebs Soris kavSiris Sesaxeb: sasurvelia, orive siCqare erTi 
da imave erTeulebiT warmovadginoT; magaliTad, 

32 m/wm = 32⋅3600:1000 km/sT = (32⋅3,6) km/sT  =  115,2 km/sT > 115 km/sT.

2  alublis wveni aris:  16⋅3
4

 = 12 (l)

 viyenebT proporcias:  16 + x – 100%
     12 – 60%    x = 4
  

SegveZlo dagvewera:  4 + x – 40%
    12 – 60%

3  a) moswavles unda SeeZlos pirobis ase Cawera:
    15 m _ 4 muSa _ 6 sT
    12 m _ 4 muSa _ x

Tumca, SeiZleba zepirad imsjelon.
12 metris Txrilis gasaTxrelad imdenjer naklebi droa saWiro, ramdenjerac 

15 metia 12-ze; 15
12

 = 5
4

;

    6 : 5
4

 = 4 4
5

 sT = 4 sT 48 wT.

b) am SemTxvevaSic pirdapirprorciul sidideebTan gvaqvs saqme: 15⋅8
6

 = 20 (m)
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g)    15 m _ 4 muSa _ 6 sT
   x _ 3 muSa _ 16 sT

   x = 15 ⋅	3
5

 ⋅	16
6

 = 30 (m)

zogierTma moswavlem SeiZleba `erTeulovani fardobebiT~ isargeblos:
   15 m _ 4 muSa _ 6 sT

   15
4⋅6

 _ 1 muSa _ 1 sT

   3 muSa _ 16 sT _ 15
4⋅6

 ⋅3⋅16 = 30 (m).

4  vaSli _ 1 nawili
 mandarini _ 2 nawili
 kartofili _ 6 nawili
   1,8 t _ 9 nawili
   x _ 2 nawili

   1,8
9

 ⋅2 = 0,4 (t)

moswavlem SeiZleba cvladebi Semoitanos; gavarCioT SemoTavazebuli amoxs-
nac.

5  dro da siCqareebi ukuprorporciuli sidideebia fiqsirebuli manZilis 
dros.

msubuqis siCqaris Sefardeba avtobusis siCqaresTan aris 4:1,5 = 8:3. 
S km manZils avtobusi imave droSi gadis, raSic (S + 150) km manZils _ msubuqi.

  S+150
8  = S

3 ; 8S = 3(S + 150), saidanac S = 90 km.

6  unda vipovoT _ sad ufro iafia macivari, SevadaroT 1250⋅0,85 da 1180⋅0,88.

7  a) 60 TeTri damatebuli Rirebulebis 20%-ia; e. i. fasze damatebuli Rire-

buleba aris: 60:1
5

 = 300 (TeTri)  =  3 (lari).

b) pirobis Tanaxmad, 3 aris x-is 25%; 3
x  = 14  (x _ Zveli fasi); x = 12 (lari).

g) 60 – 60 ⋅	1
5

 = 60 – 12 = 48 (lari).

8  p(1 + rt), p = 5000, r = 0,11, t = 10
 5000(1 + 1,1) = 5000⋅2,1 = 10500 (lari)

9  p = 20000; r = 0,12; n = 4; t = 4. gamoviyenoT formula: p(1 + rn)nt.

10  Tu pirvel SemTxvevaSi, p laris dolarSi gadayvanis Semdeg gvaqvs p1 do-
lari, 3 wlis Semdeg (martivi daricxvis procentis Sesabamisad), gveqneba:

   p1(1 + 0,03⋅3) dolari     (1)
meore SemTxvevaSi, larebSi gveqneba:
   p(1 + 0,12⋅3) lari.

magram axla p lari icvleba p1(1 –  1
10

)3 dolarSi.
e. i. gveqneba:

   p1(1 –  1
10

)3 (1 + 0,12⋅3) dolari   (2)

maSasadame, unda SevadaroT (1) da (2) ricxvebi.
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III Tavis damatebiTi amocanebi

damatebiTi amocanebi Seicavs masalas, romelic III Tavis samizne cnebebsa da 
mkvidr warmodgenebTan aris dakavSirebuli; ZiriTadi aqcenti maTematikis ga-
moyenebebzea gadatanili; ricxvebis Caweris sxvadasxva ekvivalenturi formis 
gamoyeneba (maT Soris _ procentis saxiT) gvexmareba amovxsnaT sayofacxovrebo 
saqmianobidan da sxva mecnierebebidan momdinare amocanebi; gamoviyenoT maTema-
tikuri kanonzomierebebis aRmoCenis da Caweris xerxebi Senadnobebze, xsnarebze, 
masStabze, sidideebis erTeulebis Semcveli amocanebis amoxsnisas.

1  `erTeulovani fardobis~ povnis Semdeg amocana advilad ixsneba: 1 m2 far-

Tobis iatakis SeRebvas sWirdeba 1,8
5

 = 0,36 (kg) saRebavi. 
46,8 m2-s dasWirdeba 16,848 kg
    16,848 : 2,5 ≈	6,7.
dagvWirdeba, sul mcire, 7 qila.

2  moswavlem unda SeZlos am amocanis swrafad amoxsna: 120 nergi 3 nawilia, 
1 nawili _ 40 nergi
    4⋅40 = 160 (nergi).
kidev erTxel gavamaxviloT yuradReba mwvane safarisa da gaxarebuli xeebis 

mniSvnelobaze.

3  vimeorebT siCqaris erTeulebs Soris damokidebulebebs; magaliTad,  
1 m/wm = 3,6 km/sT.

4  SeiZleba erTeulovani fardoba gamoviyenoT; SeiZleba proporcia davwe-
roT: 

   12 _ 300
   9 _ x
   x = 2700

12
 = 225.

aq saintereso SemTxvevasTan gvaqvs saqme, oqros masa gramebiTaa gamosaxuli; 
ar iyo aucilebeli kilogramebiT gamosaxva; gadayvanis SemTxvevaSi pasuxi kilo-
gramebSi iqneboda gamosaxuli. arc Senadnobis masis gramebSi gamosaxvaa aucile-
beli.

5  12 muSa _ 8 dRe
 x muSa _ 6 dRe
aq ukuproporciuli sidideebi gvaqvs:

    6x = 96, x = 16.

unda davamatoT 4 muSa.

6  aq pirdapirproporciuli sidideebia; amocana SeiZleba zepirad amovxsnaT:

    46<28⋅5
3

<47.

5 saaTSi moaswrebs 46 detalis damzadebas.
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7  `erTeulovani fardobebi~ vipovoT: 

 I 1 saaTSi _ 540
36

 = 15 gverds

 II 1 saaTSi 540
45

 = 12 gverds

orive 1 saaTSi _ 27 gverds 
a) 540:27 = 20 (sT).
b) 900–0,1⋅900 = 810
810 unda ganawildes 15-isa da 12-is proporciulad, anu 5-isa da 4-is propor-

ciulad: 810
9
⋅5 = 450 (lari), 810

9
⋅4 = 360 (lari).

8  I-ma maRaziam fexsacmlis fasi gazarda 20%-iT, anu 1,2-jer;
 II maRaziam: gazarda 1,12 = 1,21-jer.

9  procentuli zrda: 1,5
12

⋅100% = 12,5%.

10  a) 200 + 200⋅0,2 = 240 (lari)
 b) 240(1–r) = 200,  1–r = 5

6
,  r = 1

6
,

   1
6

 = 100%
6

 = 16 2
3

%.

11  unda SevadaroT ricxvebi:

   276–240
240

 ⋅	100% da 261–225
225

 ⋅	100%.

12  a) prt = 288, r = 0,12, t = 5, p = ?
   p = 288

0,6
 = 480 (lari)

b) yovelTve ericxeba:

   r = 0,12
12

 = 0,01;

prt  = 3600⋅0,01⋅4 = 144 (lari).

13  unda vipovoT ricxviTi gamosaxulebis mniSvneloba: 1200(1 + 0,06)3

miiReba: miaxloebiT, 1429,22 lari.

14  Tviuri daricxva 0,01.
 t = 16 Tve
 2400(1 + 0,01)16 = 2814,19 (lari)

15  rukaze 1 sm-is Sesabamisia realuri 600 m = 60 000 sm.
 masStabi: 1:60 000.

16  3 (sm) _ 2100000 (sm)  =  21 (km).

17  92700 km2=92700 km⋅km=92700⋅105 sm⋅105 sm.

rukaze farTobi iqneba 92700 ⋅	 105

15⋅105  ⋅	 105

15⋅105  = 412 sm2.
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18  pirobiT, 3
4

 a = 30
100

 b, saidanac 
a
b  = 25  = 25  ⋅100% = 40%.

19  vTqvaT, 60%-iani xsnari iyo a g, x% _ 3a g. pirobiT,

60
100

 a + x
100⋅3a = 36

100
 ⋅	4a; 60+3x=144; 20+x=48; x=28.

20  skolaSi aris 360⋅0,35=126 gogona. sportze dadis 360⋅0,60=216 moswavle, ar 
dadis _ 360–216=144 moswavle. aqedan 144⋅0,25=36 gogonaa. 126-dan 36 gogona ar 
dadis sportze, sportze dadis 126–36=90 gogona.

21  1 nm = 10–9 m = 10–7 sm; 200 nm = 2⋅10–5 sm; 2⋅10–5⋅5⋅104 = 1 sm.

22  6 sm _ 4 mm
 60 mm _ 4 mm
 15 mm _ 1 mm  pasuxi: 15:1
 

23  vTqvaT, marTkuTxedis mcire gverdi x sm-ia. maSin meore gverdia (x+1) sm, 
farTobi _ x(x+1) sm2. radgan momdevno naturaluri ricxvebi Tanamartivia, ami-
tom maTi namravli maSin SeiZleba iyos naturaluri ricxvis kvadrati, roca x da 
(x+1) ricxvebic kvadratebia. es ki SeuZlebelia. marTlac, Tu x=m2 da x+1= m2+1=k2, 
tolobebidan miviRebdiT k2–m2=1, (k–m)(k+m) =1, maSin naturaluri k da m ricxvebis 
jami k+m>1. analogiurad ganixileba SemTxveva, roca x+1 aris naturaluri ricx-
vis kvadrati. 

pasuxi: SeuZlebelia.

Semajamebeli wera # 3

Tematuri bloki: ricxvebi da moqmedebebi.
samizne cnebebi: sidideebi, ricxvebi, ricxviTi gamoTvlebi.
mkvidri warmodgenebi: ricxvebi SeiZleba CavwerTo sxvadasxva saxiT; maT 

Soris _ procentis saxiTac. ricxvebis sxvadasxva saxiT Cawera gvexmareba, war-
movadginoT sidideebi Sesabamisi maxasiaTeblebiT, gamoviyenoT ricxvebi sayo-
facxovrebo da mecnierebebidan momdinare problemebis gadasaWrelad, gamoviye-
noT fardoba, proporcia, procentis daricxvis wesebi moswavleTa finansuri 
wignierebis dasaxvewad.

Sefasebis indikatorebi: moswavlem unda SeZlos realur cxovrebaSi sxva-
dasxva sakvlevi, samecniero sakiTxisa, Tu yofiTi movlenis ganxilvisas sididee-
bis warmodgena (maT Soris, fulis erTeulebis) Sesabamisi ricxviTi maxasiaTe-
blebiT; raodenobis Cawera, raodenobis cvlilebis aRwera, sidideebisa da maT 
erTeulebs Soris Tanafardobis gamoTvla; ricxvebis, ricxviTi gamosaxulebebisa 
da sidideebis warmodgena ekvivalenturi formiT (maT. saS. 1).
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amocanebis nimuSebi

SearCieT swori pasuxi:

1  A erTi avtomobili yovel wuTSi 400 m-iT mets gadis, vidre meore. ramdeni 
km/sT-iT metia pirvelis siCqare meoris siCqareze?

a) 0,4 km/sT-iT; b) 4 km/sT-iT;  g) 24 km/sT-iT;  d) 40 km/sT-iT.

2  or qalaqs ODSoris manZili 72 km-ia, xolo rukaze maT Soris manZili 18 sm-ia. 
rogoria am rukis masStabi?

a) 1:100000;  b) 1:200000;   g) 1:180000;   d) 1:400000.

3  20 mkeravi 4 saaTSi 20 kabas keravs. ramden kabas Sekeravs 8 mkeravi 8 saaT-
Si? (CaTvaleT, rom mkeravebis Sromis nayofiereba erTnairia da erTnair kabebs 
keraven).

a) 4;  b) 8;   g) 12;   d) 16.

4  bankSi anabars sargebeli ericxeba yovelwliuri rTuli 5 %-iT. Setanil 
anabarze ramdenjer meti Tanxa eqneba klients 4 wlis Semdeg?

a) 54-jer;  b) 0,054-jerG;
g) 1,054-jer; d) damokidebulia anabris raodenobaze. 

5  1200 lari xelfasidan natom 150 lari komunalur gadasaxadebSi gadaixada. 
xelfasis ramdeni procenti gadaixada natom komunalur gadasaxadebSi?

a) 16%;  b) 15%;  g) 12,5%;  d) 9,6%.

6  skolis 1080 moswavlidan 75% gogonaa. biWebis 30% dadis sportis wreze. 
ramdeni biWi dadis sportis wreze?

a) 360;  b) 36;   g) 81;   d) 54.

amoxseniT amocanebi:

7  spilenZisa da TuTiis SenadnobSi maTi masebi, Sesabamisad, ise Seefardeba, 
rogorc 3:7. ramdeni kg spilenZi unda davumatoT 24 kg aseT Senadnobs, rom mi-
viRoT axali Senadnobi, romelSic spilenZisa da TuTiis masebis Sefardeba iqneba 
11:14?

8  marTkuTxedis sigrZe Seamcires 20%-iT, sigane gazardes 20%-iT da miiRes 
kvadrati, romlis perimetri 192 sm-ia. ipoveT marTkuTxedis perimetri.

pasuxebi:

1 2 3 4 5 6

g d d g g g

7  6 kg. 8  200 sm.

miTiTebebi:

1  yovel wuTSi 400 metriT mets gadis, 60 wuTSiU (1 sT-Si) gaivlis 60⋅400 = 24000 
m-iT, anu 24 km-iT mets _ siCqare 24 km/sT-iT metia.
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2  1 sm-is Sesabamisia 72
18

 km = 4 km = 400000 sm. masStabia 1:400000.

3  SeiZleba proporciis Tvisebis gamoyeneba 
 20 mkeravi 4 sT 20 kaba
 1 mkeravi 4 sTY 1 kaba
 8 mkeravi 4 sT 8 kaba
 8 mkeravi 8 sT 16 kaba

4  Setanil p larze 4 wlis Semdeg eqneba p(1 + 0,05)4 lari. anu 1,054-jer meti.

5  150
1200

 ⋅100% = 12,5%.  6  1080⋅0,25⋅0,30 = 81.

7  SenadnobSi spilenZis raodenobaa 24 ⋅	3
10

 = 7,2 kg. Tu davamatebT x kg spilenZs, 

pirobiT gveqneba 7,2 + x = (24 + x) ⋅	11
25

, saidanac x = 6 (kg).

8  kvadratis gverdia 192
4

 = 48 sm. vTqvaT, marTkuTxedis gverdebi iyo x da y, 

maSin kvadratis gverdi iqneba x⋅1,2 = y⋅0,8 = 48; x = 40 sm, y = 60 sm. marTkuTxedis pe-
rimetri 2(40 + 60) = 200 (sm).

ganmsazRvreli Sefasebis rubrika:

1 - 6  amocanebidan TiToeulis swori pasuxi fasdeba 1 quliT.

7  amocanaSi spilenZis raodenobis dadgena SeiZleba SevafasoT 0,5 quliT; 
pirobis mixedviT gantolebis Sedgena _ kidev 1 quliT, pasuxis dadgena _ 0,5 
quliT. sul _ 2 qula.

8  kvadratis gverdis dadgena SeiZleba SevafasoT 0,5 quliT. kvadratis gver-
dis mixedviT marTkuTxedis ori mezobeli gverdidan TiToeulis gamoTvla _ 
0,5 quliT, marTkuTxedis perimetris dadgena _ kidev 0,5 quliT. sul _ 2 qula.

warmodgenili amocanebis ganmsazRvreli Sefasebebi SeiZleba vaqcioT gan-
maviTarebeli Sefasebis instrumentebad. gTavazobT zogierT rekomandacias 
am aqtivobis Casatareblad.

ganmaviTarebeli Sefasebis maRal efeqturobas ganapirobebs gansaxilveli sa-
kiTxebis moswavleTa aqtiuri CarTulobiT mravalmxrivi da safuZvliani ganxil-
va. aRsaniSnavia, rom mocemuli davaleba sayuradRebo gamoyenebiTi aspeqtebiT 
gamoirCeva. kerZod, Tanamedrove axalgazrdis codnisa da unarebis arsenalSi 
mniSvnelovan adgils unda ikavebdes ricxvebiT, sidideebiT operireba, yofasTan 
dakavSirebuli sakiTxebis, finansuri wignierebis elementaruli sakiTxebi.

1  amocanis ganxilvisas mimarTeT klass, ra saxis moZraobaa aRwerili piro-
baSi? ras niSnavs, rom vTqvaT, moZraobis siCqarea a km/sT? ramdeni metriT mets 
gaivlida pirveli avtomobili 60 wuTSi, anu 1 saaTSi? (60⋅400 = 24000 m = 24 km). niS-
navs es, Tu ara, rom pirvelis siCqare meoris siCqareze 24 km/sT-iTY aris meti?



129

2  amocanaSi sayuradRebo sakiTxia dasmuli. es codna aqtualuria moswavlis-

Tvis sxvadasxva sagnis, an realur cxovrebaSi wamoWrili araerTi sakiTxis garkve-
visas. mimarTeT klass, aRweron rukis masStabis arsi. magaliTad, ras niSnavs, 
rom raime rukis masSatabia 1:10000? vTqvaT, am rukaze raime or wertils Soris 
1 sm-ia. ra manZili iqneba maT Sesabamis realur obieqtebs Soris? moismineT maTi 
mosazrebebi amocanaSi dasaxelebuli monacemebis mixedviT rukaze or wertils 

Soris 1 sm manZils ramdeni sm Seesabameba realur obieqtebs OSoris? (72
18

 ⋅100000 

sm). Ddasasrul, daasaxelon rukis masStabi.

3  amocanis ganxilvisas moismineT moswavleTa mosazrebebi pirdapirpropor-
ciul sidideebze. Tu 20 mkeravi 4 saaTSi 20 kabas keravs, ramden kabas Sekeravda 
imave droSi 1 mkeravi? (20-jer naklebs _ erTs); 8 mkeravi? (8 kabas); es 8 mkeravi 
orjer met droSi, anu 8 saaTSi? (orjer met kabas _ 16 kabas).

SeiZleba aseTi Canawerebi gaakeToT:
  20 mkeravi _ 4 sT _ 20 kaba;
  1 mkeravi _ 4 sTY _ 1 kaba;
  8 mkeravi _ 4 sT _ 8 kaba;
  8 mkeravi _ 8 sT _ 16 kaba.
an ase:
  20 mkeravi 8 saTSi _ 40 kabas;

  8 mkeravi 8 saaTSi _ 8⋅40
20  = 16.

4  mimarTeT klass daasaxelon anabarze rTuli procentis daricxvisas n we-
liwadSi dagrovili Tanxis formula p(1 + r)n, sadac p sawyisi Tanxaa, r% _ wliu-
ri sargebeli. moswavleebi am formulis gamoyenebiT miiReben p(1 + 0,05)4 lars. 
ramdenjer metia es Tanxa sawyis p larze? ((1 + 0,05)4-jer metia).

5  erTxel kidev xazgasmiT aRniSneT Tanamedrove axalgazrdisTvis procen-
tis codnis didi mniSvneloba, misi gamoyeneba sxvadasxva sakiTxSi. mimarTeT 
klass, gaixsenon ra formuliT Caiwereba a ricxvis k procentis mniSvneloba. es 
codna sakmarisia amocanis gadasawyvetad _ 1200-is ramden pricents Seadgens 150? 

6  amocana kvlav procentebs ukavSirdeba. moismineT moswavleTa mosazrebebi 
amoxsnis gzebis Sesaxeb. rogor vipovoT skolaSi gogonebis raodenoba? Semdeg _ 
biWebis raodenoba? iqneb sjobs biWebis raodenoba ase davadgnoT: isini klasis 
25%-s Seadgenen (100%–75% = 25%) da Semdeg vipovoT 1080-is 25%? amocanis amoxs-
nis dasasruleblad ra moqmedebebia Sesasrulebeli?

7  mimarTeT moswavleebs gamoTqvan mosazrebebi raime ricxvis mocemuli 
proporciiT dayofis Sesaxeb, anu or Sesakrebad, romlebic Seefardeba, rogorc 
2:3. Tu es sakiTxi gairkva, maSin SeecadeT amocanaSi dasaxelebul 24 kg-ian Se-

nadnobSi spilenZis masac ipovoT (24
10

 ⋅	3kg = 7,2 kg). vTqvaT, am Senadnobs daumateT 

x kg spilenZi. daasaxeleT axal SenadnobSi spilenZis masa (7,2 + x) kg. meore mxriv, 

am masis tolia (24 + x) kg-iani axali Senadnobis 11
25

 nawili. ra gantoleba miiReba?

     (24 + x) ⋅	11
25

 = 7,2 + x
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ra saxis gantoleba miviReT? (wrfivi). rogor amovxsnaT is? am amocanis amoxs-
nis sxva araerTi gza SeiZleba SemogvTavazon moswavleebma. sajarod ganixileT 
isini, SeafaseT maTi siswore da amoxsnis gzis simartive.

8  amoxsna SeiZleba monacemTa TvalsaCino aRweriT 

daavaloT moswavle ebs. Semdeg ki dasaxelebuli cvlilebebi 
SevitanoT. moswavleebs kvlav procentis codna daexmare-

ba. kvadratis gverdi iqneba y – y5 = 45 y, rac x + x5 = 65 x-is tolia. 

moswavleebi gaixseneben perimetris cnebas da miiReben 4
5 y = 48, 

y = 60 sm; 6
5 x = 48, x=40 sm. marTkuTxedis perimetria 2(40 + 60) = 200 (sm). 

GgirCevT Tvali gadaavloT Cvens rekomendaciebs analogiuri ganmaviTarebeli 
Sefasebis Catarebisa da Semdgomi aqtivobis Sesaxeb. Tqveni SemoqmedebiTi da-
mokidebuleba am procesis mimarT uTuod waadgeba saswavlo viTarebas, moswavle-
Ta codnisa da unarebis gaRrmavebas.

axla davakonkretoT solo taqsonmiis zogadi principebi (doneebiT war-
modgenili) mesame Semajamebeli weris mixedviT (ix. gv. 14).

prestruqturuli done. moswavlem ver gaarTva Tavi logikis cnebebis gaazre-
bas, logikuri operaciebis arsi misTvis gaugebaria, ver erkveva teqsturi amo-
canebis SinaarsSi. ar SeiniSneba racionaluri svlebi davalebaTa gadaWris.

unistruqturuli done. naSromSi martivi silogizmi sworadaa gaazrebuli, 
Tumca logikuri amocanebis gadaWrisas venis diagramebis CarTva uWirs. logikis 
Seswavlili cnebebis mxolod nawilia gacnobierebuli da, Sesabamisad, mxolod 
mcdelobis donezea saTanado amocanebis ganxilva. warmodgenili algoriTmi gau-
marTavia, ar aris Sedgenili blok-sqema.

multistruqturuli done. naSromSi ikveTeba avtoris fragmentuli codna 
gansaxilveli sakiTxebis. dadgenilia martivi silogizmis WeSmariteba. amocana-
Ta amoxsnisas aris cda venis diagramebis swori gaazrebis. ikveTeba logikuri 
gamonaTqvamebis logikuri operaciebiT aRweris arasruli codna. algoriTmisa 
da blok-sqemis ageba gasaxvewia.

mimarTebiTi done. moswavle erkveva silogizmis arsSi, teqsturi logikuri 
amocanis amoxsnas sworad ukavSirebs venis diagramebs. gaazrebuli aqvs saxelmZR-
vaneloSi warmodgenili logikis cnebebi, operaciebi gamonaTqvamebze, Tumca 
rTuli gamonaTqvamebis aRwerisas aris xarvezebi; SeuZlia WeSmaritebis cxrile-
bis Sedgena da saTanado daskvnebis gakeTeba. mis mier Sedgenili algoriTmi ga-
marTulia, Tumca saTanado blok-sqema dasaxvewia.

gafarToebuli abstraqtuli done. naSromi zustad da daxvewilad warmoad-
gens dasmuli amocanebis gadaWris gzebs, gadalaxuli etapebis miTiTebiT. yvela 
cneba kargadaa gaazrebuli, gamonaTqvamis WeSmariteba ramdenime gziTaa dasa-
buTebuli, riTac amtkicebs maTematikuri aparatis maRal doneze flobis teqni-
kas. mkafiod da gamarTuladaa warmodgenili algoriTmi da saTanado blok-sqema.

x

y
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IV Tavi

statistika da albaToba

Tema: statistika da albaToba.

saaTebis savaraudo raodenoba: 22 sT

Temis farglebSi dasamuSavebeli sakiTxebi: monacemTa mopoveba da warmod-
gena; centraluri tendenciis sazomebi; dawyvilebuli monacemebi; fardobiTi 
sixSire da albaToba

samizne cnebebi 
da masTan dakav-
Sirebuli mkvidri 
warmodgenebi

sakiTxebi sakvanZo SekiT-
xvebi

kompleqsuri da-
valeba

monacemebi; xdomi-
lobis albaToba. 
monacemebis ukeT 
aRqmisa da gaanal-
izebis mizniT, maTi 
mowesrigeba da 
organizebaa saWiro; 
monacemebis ori 
erTobliobis ganx-
ilvisas maT Soris 
SeiZleba sxvadasxva 
kavSiri aRmovaCi-
noT. xdomilobis 
statistikuri al-
baTobisa da Teo-
riuli albaTobis 
Sefaseba gvexmareba 
procesebis Sedege-
bis prognozirebaSi

monaceme-
bi; monaceme-
bis Segroveba, 
organizireba, war-
modgena; xdomi-
lobis albaToba, 
albaTobis gamoT-
vla; fardobiTi 
sixSire da alba-
Toba

raSi gvexmare-
ba monacemebis 
sxvadasxva xer-
xiT warmodgena. 
rogor SevafasoT 
fardobiTi six-
SiriT xdomilo-
bis albaToba?

monacemTa  
erTobliobis  
analizi
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Sefasebis indikatorebi: moswavlem unda SeZlos sakvlevi Temis gansazRvra, 
kvlevis dagegmva, monacemebis Segroveba, mowesrigeba, damuSaveba, analizi, 
warmodgena da Semowmeba (maT. sab. 6). xdomilobis statistikuri albaTobisa 
da Teoriuli albaTobis Sefaseba da am gziT procesebis Sedegebis progno-
zireba (maT. sab. 7).

IV TavSi warmodgenili masala statistikisa da albaTobis mniSvnelovan samizne 
cnebebs _ monacemebsa da xdomilobis albaTobas ukavSirdeba. am cnebebTan da-
kavSirebuli sakiTxebi _ monacemTa Segroveba da analizi, xdomilobis albaToba 
_ sxva mimarTulebebis gaTvaliswinebiTa da maTematikis erTianobis suliskve-
TebiTaa gadmocemuli. magaliTad, xdomilobis albaToba simravleTa Teoriaze 
dayrdnobiTa da gamoyenebiT aris aRwerili; albaTuri modelebi elementarul 
xdomilobaTa sasruli simravlis SemTxvevaSi aRiwereba.

IV Tavs gansakuTrebuli datvirTva aqvs _ emsaxureba moswavleebSi e. w. al-
baTur-statistikuri azrovnebis stilis ganviTarebas, axleburad aRmoaCens ma-
Tematikis gamoyenebebs sxvadasxva sferoSi.

statistikis ganxilva dawyebiTi safexuridan iwyeba, grZeldeba sabazo 
safexurze da am mimarTulebiT codnis gaRrmaveba da ganmtkiceba saSualo 
safexurze mimdinareobs. saxelmZRvaneloSi warmodgenili masaliT, kompleqsuri 
davalebebis gamoyenebiT, damoukidebeli muSaobis saSualebiT, moswavleebi ecno-
bian sxvadasxva sferoSi (magaliTad, medicinaSi, ganaTlebaSi, sportSi) statis-
tikuri kvlevis dagegmvisa da mopovebuli masalis damuSavebis xerxebs. 

IV TavSi warmodgenili sakiTxebi, mkvidr warmodgenebTan da sakvanZo SekiTxve-
bTan maTi kavSirebis gaTvaliswinebiT, SeiZleba ase warmovadginoT:

Sinaarsi

statistikuri kvleva. monacemTa 
mopoveba da dajgufeba

sixSireTa cxrili

centraluri tendenciis sazomebi

albaTobis formula
monacemTa warmodgenis xerxebi

dawyvilebuli monacemebi

xdomiloba, xdomilobis fardobiTi 
sixSire da albaToba
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4.1. statistikuri kvlevis dagegmva. monacemTa mopoveba

Tematuri bloki: statistika da albaToba
savaraudo dro: 2 sT

samizne cnebebi da 
samizne cnebebTan 

dakavSirebuli 
mkvidri  

warmodgenebi

sakiTxebi
sakvanZo SekiTx-

vebi
davalebebi

monacemebi: pop-
ulacia; SerCeva. 
monacemi SeiZle-
ba iyos fizikuri 
gazomvis Sedegi, 
garkveuli gamok-
iTxvisas miRebuli 
pasuxebi, an raime 
niSniT klasifik-
aciis Sedegi.

populacia, Ser-
Ceva, statis-
tikuri kvleva, 
statistikuri 
kvlevis dagegm-
va; monacemebis 
Segrovebis xe-
rxebi.

ra aris popula-
cia? ra aris Ser-
Ceva?
ra mniSvneloba 
aqvs statistikur 
kvlevas medicina-
Si, ganaTlebaSi, 
soflis meurneo-
baSi? raSi gvex-
mareba monacemebis 
Segroveba da da-
muSaveba?

klasSi: 1 - 5

saSinao: 

1 - 6

Sefasebis indikatorebi: moswavlem unda SeZlos aRweros monacemebis saxee-
bi, monacemebis Segrovebisa da damuSavebis stadiebi (maT. saS. 6).

aqtivobebi: monacemebis Sesaxeb warmodgena moswavleebs wina wlebSi Seswavli-
li masalidan unda hqondeT; winare codnis gaaqtiureba, sasurvelia, interaqtiu-
li formiT CavataroT; moswavleebi iyeneben sakuTar gamocdilebas, wina klasebSi 
gavlil masalas da pasuxoben kiTxvebze:

_ ra SeiZleba iyos monacemi? aris Tu ara monacemi fizikuri sidideebis ma-
suri wilebi, geometriuli figurebis klasifikacia brtyel da sivrcul figure-
bad, moswavleTa gamokiTxvis Sedegebi raime movlenis Sefasebisas, inficirebul-
Ta yoveldiuri aRricxvis Sedegebi? kidev ra monacemebis aRniSvna SegiZliaT?

_ ra saxis aqtivobebis CatarebiT mimdinareobs statistikuri kvleva?
am SemTxvevaSic, moswavleebi sakuTari gamocdilebisa da codnis xarjze pa-

suxoben am kiTxvebs. maswavlebeli erTveba saubarSi da azustebs statistikur 
kvlevasTan dakavSirebuli samuSaoebis CamonaTvals _ rogor SeiZleba kvlevis 
zogadi miznebisa da amocanebis praqtikul, sakvlev Temebad gardaqmna.
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Cveni daxmarebiT, moswavleebi SeZleben statistikuri kvlevis etapebis ga-
moyofas _ Semzadeba (problemis gansazRvra, kvlevis Temis formulireba, kvle-
vis miznebisa da amocanebis gansazRvra), I etapi _ kvlevis programisa da gegmis 
Sedgena, II etapi _ saWiro monacemebis Segroveba; III etapi _ monacemebis damu-
Saveba, analizi, Sedegebisa da winadadebebis (zogjer ki _ prognozebis) formu-
lireba.

statistikuri kvleva, upirveles yovlisa, kvlevis obieqtebis (e.w. kvlevis 
erTeulebis) gansazRvriT iwyeba, rac maTi maxasiaTeblebis aRweras gulisx-
mobs. saerTo maxasiTeblebis mqone obieqtebis srul erTobliobas populaciad 
movixseniebT. mimdinareobs saubari, populaciis Seswavlis mizniT, misi nawilis 
gamoyofis mizanSewonilobaze. moswavleebs mohyavT magaliTebi e.w. `SerCevis~ 
Sedgenis Sesaxeb.

moswavleebi axerxeben monacemebis Segrovebis magaliTebis dasaxelebasac. 
amasTanave, populaciis nacvlad SerCevis ganxilvis aucileblobamde mivyavarT 
im SemTxvevebs, roca ver xerxdeba populaciis sruli gamokvleva. Tumca SerCe-

visas garkveuli wesebis dacvisken migviTiTebs, magaliTad 1  amocanis ganxil-
va. warmodgenili SerCevebis Seswavlis Semdeg gamokiTxvis Sedegebis gavrceleba 
ar SeiZleba qalaqis mosaxleobaze Tu: gamoikiTxeba romelime ubnis sxvadasxva 
saxlSi mcxovreblebi, romelime gzajvaredinze mdgomi zogierTi moqalaqe _ 
maTi pasuxebis gavrceleba mTeli qalaqis mcxovrebTa azris donemde SeiZleba 
mniSvnelovan cdomilebas Seicavdes. 

2  moswavleebi ecnobian Jurnalis mier gamokiTxvis wesebs _ roca kandida-
tis dasaxeleba xdeba sxvadasxva qveynis nakrebi gundis mTavari mwvrTnelisa da 
kapitnis mier. moswavlem SeiZleba mizanSewonilad CaTvalos TiToeuli qveynis 
nakrebi gundis sami moTamaSis CarTva gamokiTxvaSi (mekaris, mcvelis, Tavdamsxme-
lis), rom ufro obieqturi iyos kandidatis SerCeva _ maT Soris iSiaTia mekaris 
dasaxeleba, rac moswavlem SeiZleba aramizanSewonilad miiCnios.

3  aq moswavleebi gamoTqvamen sxvadasxva mosazrebebs eqsperimentebis Ca-
tarebis Sesaxeb _zogierTma SeiZleba, magaliTad, arCios fizikur varjiSamde 
da fizikuri varjiSis Semdeg eqsperimentis Catarebis mizanSewonileba. 

4  moswavlem unda SeZlos diagramis wakiTxva, kvlevis Sedegebis analizi mo-
nacemebis warmodgenis mixedviT. mas mouwevs ori simravlis TanakveTis element-
Ta raodenobis dadgena.

5  TiToeuli SemTxvevisTvis SeiZleba SeirCes monacemTa Segrovebis Sesaba-
misi xerxi; magaliTad, a) eqsperimentis dros SeiZleba visargebloT dakvirvebiT 
(magaliTad, sakuTari ojaxis avtomanqanaze); SeiZleba gamoviyenoT gamokiTxva, an 
internetSi arsebuli saTanado informacia. 

moswavles ar gauWirdeba, gamoTqvas sakuTari azri saSinao davalebis amo-
canebSi dasmul kiTxvebze. bevri saintereso monacemis Segroveba SeiZleba mar-
tivi ricxvebis Tvisebebis Sesaxeb internetis saZiebo sistemis gamoyenebiT. 
magaliTad, yovel mocemul naturalur ricxvze meti martivi ricxvis arsebobis 
Sesaxeb. SeiZleba msjeloba _ ratom axasiaTebs es Tviseba kargad martiv ricxve-
bs? SeiZleba monacemebis moZieba cnobili martivi ricxvebisa da kompiuteris sa-
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SualebiT maTi aRmoCenis Sesaxeb. zogierTi amocana ubiZgebs moswavles mdgradi 
ganviTarebis principebis gaazrebisken, cxovrebis jansaRi wesis damkvidrebisken, 
kerZod, Tambaqos wevis uaryofiTi gavlenis Sesaxeb.

moswavlem unda SeZlos kiTxvaris momzadeba sxvadasxva tipis gamokiTxvis Casa-
tareblad (`Cemi sayvareli sportis saxeoba~, `Cemi sayvareli mwerali~, `Cemi sayva-
reli momRerali~ da a.S.). moswavlem unda SeZlos gamokiTxvisas fokus-jgufebis 
sworad SerCevis aucileblobaze saubari; magaliTad, ar SeiZleba sarwmunoebis 
maRali xarisxi hqondes internetis saSualebiT Catarebul gamokiTxvis Sedegebs 

(fokus-jgufis am xerxiT gamoyofa). 2  amocanaSi warmodgenili kiTxvebisTvis 
fokus-jgufi avtomobilis mflobelebi SeiZleba iyos. Tumca, gamokiTxvis Sede-
gebi ar gamodgeba mosaxleobis myidvelobiTi unaris Sesaswavlad. fokus-jgufe-
bis Sesadgenad SerCeva SeiZleba iyos SemTxveviTi, magram winaswar gansazRvruli 
wesis mixedviT _ mTisa da baris, qalaqebis, soflebis, sxvadasxva regionis Car-
TviT. cxadia, aseTi fokus-jgufis Sedgena da kiTxvaris Sevseba ar aris advili, 
magram dasmuli amocanis Sesaswavlad aucilebelia. 
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4.2. monacemTa mopoveba da dajgufeba. sixSireTa cxrili
 

Tematuri bloki: statistika da albaToba
savaraudo dro: 2 sT.

samizne cnebebi da 
samizene cnebebTan 

dakavSirebuli mkvid-
ri warmodgenebi

sakiTxebi
sakvanZo  

SekiTxvebi
davalebebi

monacemebi, monacemTa 
mopoveba;
sixSireTa cxrili. 
monacemTa warmodgena 
sixSireTa cxriliT 
gvexmareba monacemebis 
Sesaxeb warmodgenebis 
CamoyalibebaSi.

monacemTa 
mopoveba da 
warmodgena 
sixSireTa  
cxriliT; 
fardobiT 
sixSireTa  
cxrili.

ra mniSvneloba 
aqvs monacemTa 
warmodgenas six-
SireTa da fardo-
biT sixSreTa cx-
rilebiT? ratom 
vaxdenT monacem-
Ta dajgufebas? 

klasSi: 1 - 5

saSinao: 

1 - 5

Sefasebis indikatorebi: moswavlem unda SeZlos monacemebis mopoveba da 
maTi sixSireTa cxrilebis saxiT warmodgena (maT. saS. 6).

 
aqtivobebi: monacemTa mopovebisa da warmodgenis xerxebis Seswavla saSualo 

safexurzec grZeldeba. moswavleebi monacemTa sixSirisa da fardobiTi sixSiris 
cnebebsac gaecnen. amitom winare codnis gaaqtiureba maTi aqtiuri CarTulobiT 
mimdinareobs. 

_ gaixseneT, ra saxis monacemebs icnobT.
_ ra maTematikuri obieqtebiT warmovadgenT raodenobriv monacemebs?
moswavleebis yuradReba gadagvaqvs im cxrilze, romelic saxelmZRvaneloSia 

warmodgenili.
_ ra ricxvebiT aris Sevsebuli striqonebi?
_ ras vuwodebT monacamTa erTobliobaSi TiToeuli monacemis sixSires?
_ ras ewodeba fardobiTi sixSire? rogor xdeba monacemTa fardobiT sixSi-

reTa cxrilis Sevseba?   

1  amocanis ganxilvis magaliTze moswavleebTan erTad vmsjelobT monacem-
Ta dajgufebis mniSvnelobaze da Sesabamis sixSireTa cxrilebze. im kompleqsur 
davalebasTan erTad, romelic saxelmZRvaneloSia warmodgenili, SeiZleba Sev-
TavazoT moswavleebs davaleba TbilisSi mwvane nargavebis raodenobasTan dakav-
SirebiT; moiZion internetis gamoyenebiT monacemebi q. TbilisSi mwvane nargavebis 
raodenobis Sesaxeb; magaliTad, 1921 wels qalaq TbilisSi miaxloebiT 19 000 000 xe, 
15 000 000 buCqi, 7 000 000 foTlovani da 12 000 000 wiwvovani nargavia. SeiZleba mo-
viTxovoT erT sul mosaxleze mwvane nargavebis wilis gamoTvla, wina wlebSi am 
maCveneblebis moZieba da cvlilebis tendenciaze saubris Catareba. moswavleebi 
gamoiyeneben sakuTar codnas sixSireTa cxrilis Sedgenaze da imsjeleben mwvane 
nargavebis mniSvnelobaze, erT sul mosaxleze miTiTebuli wilis zrdis aucileb-
lobaze. 
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mTavari sakvanZo SekiTxva, romelzec pasuxi amocanebis ganxilvis dros unda 
gaiazros mowavlem, aris: ra mizniT xorcielebda monacemebis Segroveba da Se-
sabamisi saxiT warmodgena? sakiTxis Sesaxeb monacemebis Segroveba da Sesabami-
si formiT warmodgena gvexmareba gansaxilveli sakiTxis Seswavlasa da swori 
daskvnebis gamotanaSi. amasTanave, xSirad, monacemebis didi raodenobis gamo, mi-
zanSewonilia monacemebis dajgufeba da sixSireTa cxrilebis Sedgena dajgufe-
buli monacemebisTvis, maTi saSualebiT sakiTxis analizi da daskvnebis gamotana 
ufro mosaxerxebelia. saxelmZRvaneloSi warmodgenilia dajgufebis magaliTebi 
teqstSi ganxiluli amocanebisTvis. es aadvilebs garkveuli daskvnebis gamotanas 
_ magaliTad, xSirad, mniSvnelovania moswavleTa sixSireebis analizi `Zalian ka-
rgi~, `kargi~, `saSualo~. `dabali~ maCveneblebis mixedviT. aseTi dajgufebebi da 
Sesabamisi sixSireebis gamoTvla exmareba erovnuli gamocdebis organizatorebs 
Seafason mocemuli davalebis sirTulis xarisxi. 

moswavleebi msjeloben dajgufebis intervalebis sigrZis SerCevis Sesaxeb, ga-
moTqvamen sakuTar mosazrebebs am intervalis sigrZis gansazRvris Sesaxeb. amas-
Tanave maT mouwevT procentis saxiT ricxvebis Caweris wesebis gaxseneba (far-
dobiTi sixSiris procentuli gamosaxva) da gamosaxvis moxexrebulobaze saubari. 

magaliTad, 1  amocanaSi procentebiT gamosaxva gvexmareba gaviazroT, rom Se-

faseba `maRali~ daimsaxura 12%-ma, `dabali~ _ 24%-ma. aseve, 2  amocanaSi ufro 
mizanSewonilia msjeloba b) wesis mixedviT; aq SedarebiT `maRali~ maCveneblebiTY 
(8-10 qula) gamoirCeva moswavleebis miaxloebiT 20% (gogonebi _ 17,5%, vaJebi _ 
20%.).

3  amocanis saSualebiT, moswavleebs vamzadebT sixSireebisa da fardobi-
Ti sixSireebis cnebebis gamoyenebisTvis albaTobis TeoriaSi. 

5  amocanis mixedviT, kargad Cans, dajgufebis gamoyenebis mizanSewonile-
ba monacemTa erTobliobis analizisas, moswavle msjelobs intervalis SerCevis 
mniSvnelobaze, _ romeli dayofaa ufro mizanSewonili? yoveli moswavle war-
moadgens sakuTar versias da asabuTebs arCevans. magaliTad, 10 quliani sxvaobis 
ganxilva SeiZleba ufro mizanSewonili iyos. 

g) SemTxveva kargad aRwers TiToeul matCSi warmatebul, Tu warumatebel ga-
mosvlas.

a) SemTxveva Zalian danawevrebulia da daskvnebis gamotana Zneldeba.
proeqtis Sesrulebisas, moswavleebi yuradRebas amaxvileben grZeli wina-

dadebebis didi raodenobis uaryofiT gavlenaze teqstis aRqmadobaze. miTiTe-
bulia mixeil javixiSvili da daviT kldiaSvili, qarTuli prozis TvalsaCino 
warmomadgenlebi. 

moswavleebisTvis sayuradRebo iqneba statistikuri kvlevis mniSvnelobis 
gacnoba mxatvrul nawarmoebTa daxasiaTebisa da avtoris weris maneris dasadge-
nad. Sedgenilia gamoCenil qarTvel mweralTa TxzulebebSi naxmar sityvaTa nusxa 
(simfonia). magaliTad, arsebobs `vefxistyaosnis simfonia~.
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4.3 monacemTa warmodgenis formebi

Tematuri bloki: statistika da albaToba 
savaraudo dro _ 2 sT

samizne cnebebi 
da samizene cne-

bebTan dakavSire-
buli mkvidri 
warmodgenebi

sakiTxebi
sakvanZo  

SekiTxvebi
davalebebi

monacemebi, mo-
nacemebis warmod-
gena diagramebiT;
monacemebis ukeT 
aRqmisa da gaan-
alizebis mizniT, 
maTi mowesrigeba 
da TvalsaCino 
warmodgenaa saW-
iro.

monacemTa 
warmodgenis 
formebi; six-
SireTa cxrili, 
histograma, 
piqtograma, 
poligoni, wer-
tilovani dia-
grama, xazovani 
diagrama, wri-
uli diagrama.

ra SemTxvevaSi 
viyenebT wriul 
diagramas? ras 
gviCvenebs histo-
gramaze TiToeu-
li marTkuTxe-
dis simaRle? ra 
SemTxvevaSia xel-
sayreli
histogramis gam-
oyeneba?

klasSi: 1 - 11

saSinao: 1 - 13

Sefasebis indikatorebi: moswavlem unda SeZlos monacemebis mopoveba da, 
maTi gaanalizebis mizniT, TvalsaCinod warmodgenis sxvadasxva xerxis SerCeva 
da gamoyeneba (maT. saS. 6).

aqtivobebi: monacemebis warmodgenis xerxebis ganxilva wina paragrafSi da-
viwyeT. yvela is forma, romelic ganixileba, moswavleebisTvis, ZiriTadad nacno-
bia. saSualo safexuris programis Sesabamisad, mimdinareobs monacemTa warmodge-
nis xerxebis Sesaxeb codnis gameoreba da ganmtkiceba; dawvrilebiT ganixileba da 
Sejamdeba codna yvela im diagramis Sesaxeb, romelic monacemTa warmodgenisas 
gamoiyeneba _ sixSireTa cxrili, histograma, wertilovani diagrama, xazovani 
diagrama, poligoni, piqtograma, wriuli diagrama _ yvela es forma magaliTebis 
saSualebiT, dawvrilebiT aRiwereba. moswavleebi msjeloben yovel konkretul 
situaciaSi ama Tu im formis gamoyenebis mizanSewonilebis Sesaxeb; amis Sesaxeb 
saxelmZRvanelos teqstSic aris saubari; magaliTad, wriuli diagramiT kargad 
Cans gamosakvlev erTobliobebs Soris Tanafardobebi; sixSireTa cxrilebTan Se-
darebiT, histogramebiT kargad gamoiyofa Sualedebi, romlebSic monacemTa maq-
simaluri, an minimaluri raodenoba iyris Tavs; xazovani diagrama kargad uCvene-
bs cvlilebis dinamikas. klasSi dawvrilebiT ganvixilavT teqstSi warmodgenil 
yvela magaliTs da vsaubrobT diagramebisTvis damaxasiaTebel niSnebze, im faq-
torebze, romelmac SeiZleba imoqmedos monacemTa zrdasa Tu klebaze (magali-
Tad, fexburTis matCze damswreTa raodenobis Semcireba SeiZleba SedegiT uk-
mayofilebam gamoiwvios _ hiqtogramaze kargad Cans es tendencia). diagramebis 
Sedgenisa da analizis Sesaxeb saubari grZeldeba klasSi gansaxilveli amocanebis 
saSualebiT.
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1  moswavleebi ixseneben wina gakveTilze klasSi amoxsnil 4.2 paragrafis 

4  amocanas. sixSireTa cxrili Seesabameboda 56 ojaxSi bavSvebis raodenobis 
aRricxvas, magaliTad, yvelaze meti ojaxi orbavSviani aRmoCnda, rac kargad 
gamoCndeba Sesabamis diagramaze. am SemTxvevaSi marTkuTxedebis fuZeebi ojax-
Si bavSvebis raodenobebs Seesabameba, simaRleebi _ ojaxebis raodenobebs. es is 
SemTxvevaa, roca monacemebis dajgufeba ar moxda; moswavlem unda SeZlos, am 
SemTxvevaSic Sesabamisi histogramis Sedgena. 

2  am SemTxvevaSi ojaxebis dajgufeba klasebad amocaniT aris gansazRvru-
li; histogramiT Zalian kargad Cans, ra Semosavlis mqone ojaxebis raodenobaa 
SedarebiT meti, SedarebiT naklebi.

3  am amocanaSi moswavleebi sixSireTa cxrilis gamoyenebiT, Seadgenen Se-
sabamis histogramas; klasebad dayofa sixSireTa cxriliTaa warmodgenili, Ti-
Toeuli klasi 5 monacemisgan Sedgeba, klasebis ricxvi Svidia. maqsimaluria 50-54 
Sualedis Sesabamisi davalebebis raodenoba. 

4  dajgufeba mogvcems intervalebsa da Sesabamis cxrils:

20-21 22-23 24-25 26-27

9 4 9 18

 
cxrilidanac kargad Cans, rom meti axalgazrda 26-27 intervals ekuTvnis; his-

togramazec kargad gamoCndeba, rom Sesabamisi marTkuTxedis simaRle gacilebiT 
metia danarCenebis simaRleze.

5  am amocaniT kidev erTxel vexmianebiT mwvane nargavebis mniSvnelobas Cven 
cxovrebaSi; moswavlem unda SeZlos diagramis aRwera da daskvnebis gamotana; 
amasTanave, amocanaSi dasmul kiTxvebze pasuxebis gasacemad, saWiroa ariTmetiku-
li moqmedebebis gansazRvra da Catareba. 

magaliTad, pirvel kiTxvaze pasuxis gasacemad, moswavles mouwevs saxlebis 
raodenobis (svetebis simaRleebis) dadgena da Sekreba _ 3 + 7 + 8 + 6 + 4 + 1 = 29.

diagramaze kargad Cans, yvelaze meti nargavi _ 12, aRmoCnda 1 saxlTan, 11 
nargavi arc erT saxlTan araa. 

moswavlem SeiZleba imsjelos histogramis sxva saxiT Sedgenis mizanSewonile-
bazec, roca kargad gamoCndeba nargavebis raodenobebis cvlileba saxlebis rao-
denobebis mimarT.

nargavebis rodenobebis sapovnelad, saWiro iqneba jamis gamoTvla:
   6⋅3 + 7⋅7 + 8⋅8 + 9⋅6 + 10⋅4 + 12⋅1 = 237
6  diagramebi erTnairi TvalsaCinoebiT gamoirCeva, Tumca, zogierT-

ma moswavlem SeiZleba arCios svetovani diagramis ageba _ wertilebis dasmis 
nacvlad marTkuTxedebs aagebs. oriveze kargad Cans, rom yvelaze meti moswavle 
metroTi sargeblobs.

moswavleebma SeiZleba imsjelon _ ra SeiZleba iyos amis mizezi; zogierTma 
moswavlem SeiZleba eWvic Seitanos monacemebSi _ Tu metroTi 9 moswavle sarge-
blobs, maSasadame es moswavleebi skolidan sakmaod Sors cxovroben, maSin, roca 
7 moswavle fexiT midis skolaSi. pasuxic SeiZleba moiZebnos _ zogierT skolaSi 
qalaqis sxvadasxva ubnis bavSvebi swavloben.
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7  histogramis agebis Semdeg, kargad Cans, rom yvelaze maRali marTkuTxedi 
Seesabameba 6:00 _ 6:30 intervals.

8  aseTi diagramebi xSirad qveyndeba ganaTlebis saministros mier; moswavlem 
unda SeZlos maTi moZieba da analizi. moswavlem unda SeZlos gamoTvalos, 
diagramis mixedviT, rom, magaliTad, maTematikaSi 500-ma ver miiRo dadebiTi Se-
faseba, maSasadame, dadebiTi Sefaseba miiRo 9 500-ma abiturientma; dadebiTi Se-
faseba ver miuRia miaxloebiT 5,3%-s.

9  moswavle Seadgens sixSireTa cxrils, intervalebis gamoyenebiT: t ≤ 12; 
12<t ≤ 12,5; 12,5<t ≤ 13, t>13.

fardobiT sixSireebs gamosaxavs procentebSi; magaliTad, 12<t ≤ 12,5 interva-

lis Sesabamisi fardobiTi sixSire ase gamoiTvleba: 39
200

 ⋅100% = 19,5%.

yvelaze meti fardobiTi sixSire Seesabameba intervals: t>13; 84
200

 ⋅100% = 42%; 
Sesabamisi marTkuTxedic yvelaze maRalia.

sixSireTa cxrili ase gamoiyureba:

dro t (wm) t ≤ 12 12<t ≤ 12,5 12,5<t ≤ 13 t>13

sixSire 32 39 45 84

wriuli diagramis Sesadgenad, 3600 unda davyoT 32, 39, 45 da 84-is proporciul 
nawilebad.

sixSire 32 39 45 84 jami = 200

centruli 
kuTxe

3600

200
 ⋅	32 3600

200
 ⋅	39 3600

200
 ⋅	45 3600

200
 ⋅	84

 maSasadame, unda vipovoT ricxvebi: 1,80⋅31; 1,80⋅39; 1,80⋅45; 1,80⋅84.

 miiReba miaxloebiTi zomebi: 580, 700, 810, 1510

10  magaliTad, axalgazrda fexburTelTa varjiSze monawileebi erTmaneTs 
ejibrebodnen 11-metrianebis gatanaSi. 30 moswavlidan TiToeuli asrulebda 3 
dartymas. diagramaze naCvenebia TiToeulis mier gatanili 11-metrianis raode-
nobebi. 

magaliTad, pirvelma vercerTi ver gaitana, meorem _ 1, mesamem _ 1, meoTxem 
_2. mxolod erTma SeZlo samives gatana. 12-ma SeZlo ori 11-metrianebis gatana, 
16-ma _ erTis, erTma _ vercerTis.

dajgufebac gatanili 11-metrianebis raodenobis mixedviT SeiZleba, rac war-
modgenas mogvcems movarjiSeTa gundis saerTo momzadebaze. 

11  im SemTxvevaSi, roca SesarCevi seqtorebis raodenoba SeiZleba didi iyos, 
wriuli diagramis gamoyeneba araa mizanSewonili.

mocemuli diagramis klasebi 2-elementiania; maTgan SeiZleba Sedges 4-ele-
mentiani klasebi, magram 5-elementiani klasebis Sesadgenad informacia ar aris 
sakmarisi.

proeqtis saxiT SemoTavazebuli davaleba Seicavs saqarTvelos ekologiuri 
problemebis mraval aspeqts. SeiZleba yuradReba gavamaxviloT im sakiTxebze, 
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romlebic ufro aqtualuria Tqveni regionisTvis _ magaliTad, radgan xSiria 
mewyerebi, wyaldidobebi. am SemTxvevebis analizi unda gakeTdes kompiuteruli 
sistemis gamoyenebiT. zRvispira qalqebSi SeiZleba gakeTdes analizi da diagrame-
biT warmodgena zRvasTan dakavSirebuli ekologiuri movlenebis mixedviT.

proeqti SeiZleba Sesruldes raime erTi mimarTulebiT _ magaliTad, energe-
tikuli kompleqsis ganviTarebis ekologiuri sakiTxebi.

SeiZleba Sedges diagramebi eleqtroenergiis gamomuSavebaSi wylis, naxSiris, 
navTobisa da bunebrivi airis wilze. yuradReba SeiZleba gamaxvildes energore-
sursebis (naxSiri, gazi, nedli navTobi, hidroenergia, qaris energia) moxmarebis 
odenobaze wlebis mixedviT. amasTanave, SeiZleba calke gamoiyos warmoeba da 
eqsporti da wlebis mixedviT maTi moxmarebis cvlileba. sainteresoa miwis far-
Tobis procentuli ganawileba _ ra farTobi modis 1 sul mosaxleze, maTgan 
ramdenia sasoflo-sameurneo savarguli, ramdenia saxnavi.

saSinao davalebis amocanebi ganxiluli amocanebis analogiuria da maTi Ses-
ruleba unda SeZlos moswavlem.

4.4. centraluri tendenciis sazomebi statistikaSi

Tematuri bloki: statistika da albaToba
savaraudo dro _ 2 sT

samizne cnebebi da 
samizene cnebebTan 

dakavSirebuli mkvid-
ri warmodgenebi

sakiTxebi
sakvanZo  

SekiTxvebi
davalebebi

monacemebi, monaceme-
bis Segroveba da anal-
izi. monacemTa aRsaw-
erad diagramebiT war-
modgenebis garda ga-
moiyeneba centraluri 
tendenciis sazomebi; 
maTi saSualebiT 
SeiZleba SevadaroT 
erTmaneTs monacemTa 
erTobliobebi; ricx-
viT monacemTa gafan-
tuloba aRiwereba 
gabnevis diapazoniT.

centraluri 
tendenciis 
sazomebi: sa-
Sualo, moda, 
mediana.
gafantulo-
bis sazomi: 
gabnevis di-
apazoni.

ra aris ricxviT 
monacemTa saSua-
lo, moda, mediana? 
ra SemTxvevaSi 
virCevT saSualos, 
modas, medianas 
ricxviT monacemTa 
dasaxasiaTeblad? 
ra aris ricxviT 
monacemTa gafan-
tulobis sazomi? 
arsebobs Tu ara 
yovelTvis monace-
mTa moda? SeiZle-
ba Tu ara, rom 
arcerTi monacemi 
ar iyos saSualos 
toli?

klasSi:

1 - 10

saSinao:

1 - 10
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Sefasebis indikatorebi: moswavlem unda SeZlos monacemebis Segroveba, ga-
moiyenos centraluri tendenciisa da gafantulobis sazomebi maTY aRsawerad 
(maT. saS. 6).

aqtivobebi: monacemebis aRsawerad vsargeblobdiT iseTi maxasiaTeblebiT, 
rogoricaa sixSireTa cxrilebi, diagramebi (magaliTad, histograma, poligoni). 
winare codnis gaaqtiureba monacemTa mopovebis Semdeg maT aRsawerad aRniSnuli 
grafikuli warmodgenebis gameorebasTan aris dakavSirebuli. teqstSi ganxilu-
li magaliTic cxrilebiT warmodgenili monacemebis aRweriT iwyeba. Seswavlilis 
ganmtkicebis mizniT, SeiZleba es monacemebi cxrilisgan gansxvavebuli diagrami-
Tac warmovadgonoT.YmagaliTad, gamoviyenoT xazovani diagrama, romliTac tem-
peraturis cvlilebis tendenciebzec SeiZleba visaubroT; SeiZleba Sesabami-
si cxriliT warmodgenac da am cxrilis ganxilva. Semdeg SeiZleba, mivmarToT 
moswavleebs: 

_ Tqveni azriT, ra temperaturiT SeiZleba daxasiaTdes TiToeuli Tvis pir-
veli 9 dRe, saSualod ra temperatura iyo?

klasSi sakiTxis ganxilva daukavSirdeba temperaturaTa saSualos povnas. am 
ricxviT SeiZleba garkveulad daxasiaTdes temperatura mocemul periodSi; am 
or periodSi saSualo temperaturaTa gamoTvlis Semdeg SeiZleba vTqvaT _ sa-
Sualod, romel periodSi iyo ufro maRali temperatura. 

aqve SeiZleba SevamowmoT, rom saSualodan gadaxrebis jami nulis tolia; 
saSualos namravli monacemTa raodenobaze monacemebis jamis tolia. saSualos 
arsis kargad gasaazreblad, SeiZleba moswavleebs firmaSi mosamsaxureTa xel-
fasebis saSualoze vesaubroT; Tu firmaSi jamuri xelfasi aris p, muSakebis 

raodenoba _ n, maSin saSualo xelfasi aris P
n  da igi aris erT muSakze mosuli 

is xelfasi, romelic eqneboda TiToeuls, xelfasebis jamis maTze Tanabrad ga-
nawilebisas.

centraluri tendenciis meore sazomzec _ modaze saubari praqtikuli maga-
liTebis ganxilviT mimdinareobs; aq yuradRebas vamaxvilebT terminze _ yovel-
dRiur cxovrebaSi „modis“ mniSvneloba, SeiZleba iTqvas, analogiuria. is rac 
`modaSia~ (anu yvelaze xSiradaa, gavrcelebulia) SeiZleba srulad ar aRwerdes 
saerTo tendenciebs; Tumca, iZleva mniSvnelovan informacias praqtikul maga-
liTebSi; magaliTad, tansacmlisa da fexsacmlis maRaziebis mflobelebma unda 
icodnen aRniSnuli saqonlis yvelaze gavrcelebuli zomebi.

erT-erTi sakvanZo SekiTxva dakavSirebulia SemTxvevasTan, roca moda ar 
arsebobs. sakvanZo SekiTxvaa saSualos ar arsebobac monacemTa erTobliobaSi. 
moswavles orive SekiTxvaze unda hqondes pasuxi da SeeZlos msjeloba orive 
SemTxvevasTan dakavSirebiT.

 medianis Semotanas win uZRvis saSualos mgrZnobiarobis aRniSvna romelime 
monacemis mimarT _ erTi monacemis ufro didiT an mcireTi Secvla gavlenas 
axdens saSualos mniSvnelobaze. am cvlilebisadmi ufro `mdgradia~ centraluri 
tendenciis erT-erTi sazomi _ mediana. igi xSirad ufro kargad aRwers monacem-
Ta erTobliobas, vidre saSualo. magaliTisTvis iseTi SemTxvevis ganxilvaa sain-
tereso, roca romelime firmaSi TanamSromelTa Soris erT-erTis xelfasi didia, 
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sxva TanamSromlebis xelfasebTan SedarebiT _ roca erT-erTi maCvenebeli `ga-
morCeulia~. es momenti teqstSi xazgasmulia, magram sasurvelia misi gamagreba 
magaliTiT. Tu firmis TanamSromelTa xelfasebi larebSi gamoisaxeba ricxvebiT:

2800, 10900, 2600, 3200, 3000, 2600, 2900,
maSin, rogorc vxedavT, aq erT-erTs sxvebTan SedarebiT maRali xelfasi aqvs; 

am ricxvebis saSualo 4000-ia. rogorc vxedavT, yvela monacemi garda erTisa 4000-
ze naklebia, ver vityviT, rom es ricxvi (saSualo) aRwers firmis `tipobriv~ Se-
mosavals. am mxriv, mediana centraluri tendenciis mdgradi sazomia. monacemebis 
mediana rom vipovoT, ricxvebi zrdis mixedviT unda davalagoT: 2600, 2600, 2800, 
2900, 3000, 3200, 10900.

aq monacemebis ricxvi kentia da mediana _ 2900 ufro damaxasiaTebelia, ufro 
`tipobrivi~ Semosavalia am firmis TanamSromlebisTvis, vidre 4000. am SemTxveva-
Si mediana ukeT aRwers `tipobriv~ Semosavals. rogorc wesi, aseTi amovardnebi 
monacemebSi iSviaTia, amitom saSualoc xSir SemTxvevaSi kargi sazomia. monacemTa 
saSualo medianasTan erTad iZleva monacemTa Sesaxeb sayuradRebo (mniSvnelovan) 
informacias. 

centraluri tendenciis sazomebis ganxilvis Semdeg vsaubrobT monacemTa 
gafantulobis sazomze _ gabnevis diapazonze (ganze). centraluri tendenciis 
sazomebTan erTad gafantulobis sazomic gvexmareba monacemTa erToblobis 
ukeT aRweraSi. magaliTad, SeiZleba monacemTa ori erTobliobis saSualoebi 
toli iyos, xolo am erTobliobebSi sxvadasxvanairi iyos e.w. `cvalebadoba~. maga-
liTebis saxiT, teqstSi ganxilulia monacemTa ori erToblioba: (1) da (4), romel-
Tagan meoreSi cvalebadoba gacilebiT Zlieria. ufro sainteresoa im SemTxvevis 
ganxilva, roca ori erTobliobis saSualoebi tolia, magram erT-erTis gafan-
tuloba ufro Zlieria, Sesabamisad, gabnevis diapazoni metia. maswavlebels vTa-
vazobT Semdeg magaliTs: vTqvaT, gvaqvs monacemTa ori erToblioba:

I: 9 9 10 10 12 _ saSualo aris 10;
II: 1 6 9 16 18 _ saSualo aris 10;
erTi SexedviTac Cans, rom meoreSi cvalebadoba ufro Zlieria _ misi gabne-

vis diapazoni aris 17, I-is gabnevis diapazoni aris 3.
es sazomi Zalian swrafad gamoiTvleba da ufro im SemTxvevaSi gamoiyeneba, 

roca gamoTvlis siswrafe gadamwyvetia, Tumca, e. w. `amovardnili~ monacemebi 
did gavlenas axdens aRniSnul sazomze da xels uSlis am sazomiT monacemTa er-
Tobliobebis swor Sedarebas; is ar Seicavs informacias imis Sesaxeb, Tu rogo-
raa gabneuli ori `kidura~ mniSvnelobisgan gansxvavebuli monacemebi _ gabnevis 
diapazonis gamoTvlisas mxolod or monacems viyenebT.

amocanebis gamoyenebiT moswavleebi iZenen statistikuri sazomebis gamoT-
vlisa da am sazomebis saSualebiT monacemTa erTobliobis daxasiaTebis Cvevebs. 
amasTanave, moswavlem unda SeZlos dajgufebuli saxiT warmodgenili sixSire-
Ta cxrilis gamoyeneba saSualos gamoTvlisas _ am dros viyenebT teqstSi war-

modgenil magaliTebSi gamoyenebul saSualos gamoTvlis wess. magaliTad, 1  
amocanaSi saSualo jobs Semdegi ricxviTi gamosaxulebis mixedviT gamovTvaloT:

11⋅6 + 13⋅22 + 14⋅16 + 18⋅6
6 + 22 + 16 + 6

am ricxviTi gamosaxulebis mniSvneloba aris mocemul monacemTa saSualo. 
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2  am amocanaSi Sejamebulia wina amocanasa da teqstSi ganxilul magaliTSi 

saSualos povnis wesi da warmodgenilia saSualos povnis formula 4 monacemis 
SemTxvevaSi

x1⋅m1 + x2m2 + x3⋅m3 + x4⋅m4  .
m1 + m2 + m3 + m4

moswavlem unda axsnas am formulis miRebis wesi da ganazogados igi monacem-

Ta nebismieri k ricxvisTvis (amocana 3 ).
ganzogadeba SeiZleba kidev ramdenime kerZo SemTxvevis ganxilvas mohyves.

4  moswavle iyenebs saSualos gamoTvlis wess da wers:

x + (2x – 1) + 2x + 3x + 1 
4

 = 6

2x = 6, x = 3.

5  gamovTvaloT saSualo:
87 + 96 + 76 + 82 + 93 

5
  = 86,8.

qulebis jami aris 434.
Tu eqvsi Sefasebis saSualo 90 qulaa, maSin qulaTa jami unda iyos 90⋅6 = 540.
es jami mxolod im SemTxvevaSi miiReba, Tu meeqvse Sefaseba iqneba 106, rac 

SeuZlebelia. zogierTma moswavlem SeiZleba swrafad gaiazros _ Tu meeqvse Se-
faseba maqsimaluri, e. i. 100 iqneba, maSin qulaTa jami miaRwevs 534-is, rac nakle-
bia 540-ze. Tu 540-s ar gamovTvliT, maSin vityviT: 534-is SemTxvevaSi saSualo 
aris mxolod 89. 

6  moswavleebi msjeloben da ageben monacemebs: a) saSualosa da medianis 
mixedviT; b) saSualos, modisa da medianis mixedviT.

7  aq is SemTxvevaa ganxiluli, roca arcerTi monacemi saSualos ar emTxveva, 
magram saSualo ufro `axlosaa~ sam did monacemTan; ricxviTi monacemebi Seicavs 
modas da medianas.

8  mivceT saSualeba moswavleebs imsjelon da sxvadasxva xerxiT moiZion 
pasuxi dasmul kiTxvaze. erT-erTi pasuxi SeiZleba aseTi iyos: erT-erT testSi 

1-quliT Sefasebis momateba saSualos mxolod 1
10

-iT gazrdis. moswavlem SeiZle-

ba aRmoaCinos, rom saSualos 1-iT gazrda SesaZlebelia yvela Sefasebis 1-iT ga-
zrdiT. SeiZlena sxva SemTxvevebic dasaxeldes. 

9 - 10   analogiuri amocanebi xSirad ganixileba erovnuli gamocdebis bile-
TebSi; me-10 klasSi maTematikis swavlebis erT-erTi mizani gamocdebisTvis mzade-
bacaa.

9  amocanis amoxsnisas, moswavle msjelobs: medianis povnisas, ricxvebs va-
lagebT zrdis mixedviT.

mediana (Sesabamisad, saSualo) SeiZleba iyos 3, 4 an ricxvi 3-sa da 4-s Soris. 
Tu mediana aris 4 (saSualoc aris 4), maSin yvela ricxvis jami aris 20, x ricxvi 
aris 9 (20 – 11 = 9). es ricxvi akmayofilebs pirobas. Tu mediana aris 3, an ricxvi 
3-sa da 4-s Soris, maSin saSualoc aris 3 an ricxvi 3-sa da 4-s Soris, maSasadame, 
yvela ricxvis jami aris 15, an ricxvi 15-sa da 20-s Soris, ucnobi ricxvia 4 an 
4-ze meti ricxvi, magram am SemTxvevaSi mediana (maSasadame, saSualo) unda iyos 
4, miviReT winaaRmdegoba. 
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amocana SeiZleba sxva xerxiTac amoixsnas, nu davuSliT moswavleebs zepir ms-
jelobas da algebruli gamosaxulebis Sedgenisa da gantolebis daweris gareSe 
msjelobiT pasuxis miRebas. 

Tumca, cxadia, misaRebia aseTi amoxsnac, roca ganvixilavT SemTxvevebs: media-

na aris 3, x  ≤  3 da 11+x
5  = 3; mediana aris 4, x  ≥  4 da 11+x

5  = 4; mediana aris x, 3 ≤ x ≤ 4 

da 11+x
5  = x. mxolod meore SemTxveva gvaZlevs pasuxs. 

saSinao davalebis amocanebi, ZiriTadad, analogiuri davalebebisgan Sedgeba.

2  da 6  amocanebis amoxsnisas, moswavle kargad gaiazrebs centraluri 
tendenciis sazomebis damaxasiaTebel Tvisebebs, romlebzec zemoT gvqonda sau-
bari; Sesabamisi amocanebic SemogTavazeT klasSi amosaxsnelad.

10  amocanis amoxsna SeiZleba zogierTma maswavlebelma kompleqsur da-
valebad gamoiyenos; SemoTavazebuli kompleqsuri davaleba ki or nawilad dayos 
moswavleebs. meore nawili ki _ dawyvilebuli monacemebis Seswavlis Semdeg (mo-
nacemTa ori erTobliobis Sedareba) klass daavalos.

4.5. dawyvilebuli monacemebi. korelacia. klasteri.
  

Tematuri bloki: statistika da albaToba
savaraudo dro _ 2 sT 

samizne cnebebi da samiz-
ene cnebebTan dakavSire-

buli mkvidri warmod-
genebi

sakiTxebi
sakvanZo 

SekiTxvebi
davalebebi

Mmonacemebi; monacemTa ori 
erToblioba; monacemTa 
or erTobliobas Soris 
kavSiris daxasiaTeba Sei-
Zleba korelaciis koefi-
cientis mixedviT; monace-
mTa or erTobliobas So-
ris SeiZleba iyos wrfivi, 
amasTanave srulyofili, 
Zlieri, saSualo an susti 
dadebiTi an uaryofiTi 
kavSirebi; SeiZleba or 
erTobliobas Soris ar 
gvqondes kavSiri.

monacemTa or 
erTobliobas 
Soris kav-
Siris daxasi-
aTeba; 
wrfivi kav-
Siris daxasi-
aTeba korel-
aciis koefi-
cientiT.

rogor aRvw-
erT kavSirs 
monacemTa or 
erTobliobas 
Soris, ras 
miuTiTebs 
korelaciis 
koeficienti?

klasSi: 1 - 15

saSinao: 1 - 12
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Sefasebis indikatorebi: moswavlem unda SeZlos moipovos monacemebi da 
imsjelos monacemTa erTobliobaze, monacemTa ori erTobliobis Sedarebisas 
gamoiyenos korelaciis koeficienti da daaxasiaTos kavSiri (wrfivia, ar aris 
wrfivi, Zlieria, susti, Tu ar arsebobs kavSiri); gamoiyenos statistikuri ana-
lizi daskvnebis gamotanisas.

aqtivobebi: monacemTa ori erTobliobis mopoveba da maTi Sedareba wina masa-
lis gavlis drosac gvqonda; winare codnis gaaqtiureba am magaliTebze yuradRe-
bis gamaxvilebiT iwyeba. magaliTad, viTvliT monacemTa ori erTobliobis saSua-
los, isini tolia, magram erT-erTi erToblioba ufro `gafantulia~ _ misi ga-
fantulobis koeficienti metia; kidev erTxel aRvniSnavT statistikuri sazome-
bis gamoTvlis mniSvnelobas monacemTa daxasiaTebisas; axal sakiTxebze gadasvla 
monacemTa or erTobliobas Soris kavSiris aRweras ukavSirdeba. gansakuTrebuli 
yuradRebiT ganvixiloT praqtikuli amocana, romelic teqstSi magaliTis saxiT 
aris warmodgenili. am magaliTSi aRwerilia monacemTa or erToblobas Soris 
kavSiris siZlieris dasadgenad korelaciis koeficientis gamoTvlis wesi.

moswavleebi, Cvens kiTxvebze pasuxebis gacemiT aRweren kavSirs muSebis rao-
denobasa da yovel saaTSi warmoebuli magidebis raodenobas Soris. moswavleebi 
Tavidanve gamoTqvamen hipoTezas: muSebis raodenobis zrdasTan erTad izrdeba 
warmoebuli magidebis raodenoba; ageben Sesabamis grafikul gamosaxulebas, ake-
Teben saintereso aRmoCenas _ muSebisa da magidebis raodenobebis gamomsaxveli 
wertilebi, miaxloebiT erTi wrfis gaswvriv ganlagdeba. moswavleebi aRweren gam-
zadebul cxrils da im operaciebs, romlebic xorcieldeba _ viTvliT TiToeu-
li erTobliobis saSualos; TiToeuli erTobliobis monacemebisTvis `gadaxrebs~ 
saSualo mniSvnelobidan; am gadaxrebis namravlTa jams vwerT mricxvelSi, xolo 
orive erTobliobisTvis gadaxrebis kvadratebis jamidan fesvebis namravls (anu 
fesvs an jamebis namravlidan) vwerT mniSvnelSi.  

moswavleebi SeZleben saboloo formulis daweras:

Σ(xi – x)(yi – y)
Σ(xi – x)2   Σ(yi – y)2   

.

am ricxvis gamoTvlis Semdeg vrwmundebiT, rom Cveno hipoTeza (diagramis 
mixedviT gamoTqmuli) emTxveva zogad wess _ korelaciis koeficienti `axlo-
saa~ 1-Tan, monacemebi Tavs iyrian wrfesTan, romlis sakuTxo koeficienti (daxra) 
dadebiTia, kavSiri monacemebs Soris wrfivia, gvaqvs dadebiTi kavSiri da es kav-
Siri Zlieria, siZlieres axasiaTebs korelaciis koeficienti, igi 1-Tan `axlosaa~.

dawvrilebiT ganixileba monacemTa erTobliobis aRsawerad warmodgenili 
diagramebi; yoveli diagramis mixedviT vaxasiaTebTY wertilTa erTobliobebs. 
gamovyofT `amovardnil ubnebs~, romlebSic ar gvxvdeba wertilebi, agreTve 
`izolirebul wertilebs~ da klasterebs _ wertilTa dajgufebebs, romlebic 
erTadaa Tavmoyrili. gakveTilze yvela diagramis ganxilvis Semdeg moswavleebi 
SeZleben amocanebSi warmodgenili SemTxvevebis aRweras; praqtikul amocanebSi 
mivuTiTebT klasteris, izolirebuli wertilis, `amovardnis~ SesaZlo mizezebs.
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miTiTebebi amocanebis amosaxsnelad.

1  suraTidan kargad Cans, rom (2;2) wertili izolirebuli wertilia.

moswavleebi advilad pouloben pasuxebs 2 - 6  testebze; SeiZleba pasuxebis 

dasabuTebac vTxovoT, magaliTad 5  _ korelaciis koeficienti dadebiTia _ 
x-is zrdasTan erTad y-ic izrdeba.

7  gabnevis diagramidan Cans, kavSiri (damokidebuleba) uaryofiTia, asakis 
matebasTan erTad avariebis ricxvi mcirdeba. moswavle meore kiTxvaze pasuxiT, 
axsnis am faqts _ ufrosi mZRolebi ufro yuradRebianebi arian, ar akeTeben 
saxifaTo manevrebs da eridebian siCqaris gadametebas.

8  am amocanis amoxsnis drosac, sasurvelia, aixsnas pasuxebi. fasi icvleba 
10-dan 25 laris CaTvliT, umetesad, 15-20 lariani wignebi iyideba. izolirebu-
li wertilebi (10; 44) da (20; 50) _ 10-larian da 20-larian wignebs mianiSneben. 
SesaZloa, es mkiTxvelTa farToO wrisTvis gamiznuli e. w. bestselerebia. isini 
moTxovnadia da, Sesabamisad, ufro meti raodenobiT iyideba.

9  moswavle, horizontalur RerZs gamoiyenebs humanitaruli specialobe-
bisTvis, vertikalurs _ zusti da sabunebismetyvelo specialobebisTvis. gab-
nevis diagramis Sedgena moswavleebs ar gauWirdebaT. am diagramis mixedviT ka-
rgad Cans, rom kavSiri (damokidebuleba) dadebiTia, magram gvaqvs izolirebuli 
wertilebi (6;11) da (45;20). moswavleebi asaxeleben SesaZlo gamomwvev mizezebs, 
magaliTad, es SeiZleba iyos kerZo umaRlesi saswavlebeli mcire kontingentiT. 
did gansxvavebasac SeiZleba movuZebnoT axsna – magaliTad, zogierTi umaRlesi 
saswavlebeli aqcents humanitarul specialobebze akeTebs.

10  moswavleebs intuicia karnaxobs, rom korelacia dadebiTia da axlosaa 
1-Tan; rac metia wignebis raodenoba, miT meti iqneba CanTis masa.

11  gabnevis diagramis analizi gviCvenebs, rom ar aris kavSiri (damokidebule-
ba) mkurnalobis xangrZlivobasa da am wamlis raodenobas Soris. 

12  gabnevis diagrama gviCvenebs, rom kavSiri wrfivia, uaryofiTia, Zlieria, 
korelaciis koeficienti (–1)-Tan aris axlos.

korelaciis koeficientis gamoTvla SeiZleba cxrilis gamoyenebiT:

x x – x y y – y (x – x)2 (y –  y)2 (x–x)(y– y)

6 –2 80 26 4 676 –52

7 -1 60 6 1 36 –6

8 0 70 16 0 256 0

9 1 40 –14 1 196 –14

10 2 20 –34 4 1156 –68

 x = 8  y = 54 ∑ = 10 ∑ = 2320 ∑ = –140	

  Σ(xi – x)2   Σ(yi – y)2  = 23200≈ 152,32

  r ≈ –140
152,32

 ≈  –0,92.
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13  gabnevis diagrama gviCvenebs, rom kavSiri (damokidebuleba) wrfivia, Zlie-

ria da uaryofiTi.

14  gabnevis diagrama gviCvenebs, rom kavSiri ar aris wrfivi, wertilebi gan-
lagebulia parabolis gaswvriv.

15  diagramis mixedviT SeiZleba iTqvas, rom kavSiri wrfivia, dadebiTia da, 
diagramis mixedviT, SeiZleba vivaraudoT, rom 6-suliani ojaxis saSualo kvireu-
li samedicino xarjebi SeiZleba iyos 30-35 lari.

moswavleebs ar unda gauWirdeT saSinao davalebis amocanebis damoukideblad 
amoxsna. `testebSi~ pasuxebis SerCevisas, maT unda gamoavlinon izolirebuli 
wertilis, klasteris, monacemebs Soris dadebiTi da uaryofiTi kavSirebis, ko-
relaciis koeficientis arsis codna, kerZod, Tu erTis mniSvnelobebis zrdisas 
meoris mniSvnelobebic izrdeba, maSin korelacia dadebiTia.

8  gabnevis diagramis mixedviT monacemebs Soris dadebiTi da wrfivi da-
mokidebulebaa, am damokidebulebas yvelaze metad aRwers winadadeba _ maRal 
yvavilebs, rogorc wesi, ufro grZeli foTlebi aqvs (maRali yvavilebis zr-
da-ganviTarebas grZeli foTlebi uzrunvelyofen).

9  izolirebuli wertilebia (6; 360) da (12; 30); magaliTad, pirvel SemTxve-
vaSi damTvalierebelTa simravle gansakuTrebulad saintereso gamofenam ga-
moiwvia; meore SemTxvevaSi ki SesaZlebelia, rom araerTxel gamofenili suraTebi 
iyo galereaSi.

10  mosalodnelic iyo, rom kavSiris Sesabamisad, korelacia uaryofiTia, 
koeficienti axlos aris (–1)-Tan, gvaqvs wrfivi, uaryofiTi, Zlieri korelacia 
_ fasis zrda iwvevs mgzavrTa raodenobis Semcirebas.

11  es amocana klasSi amoxsnili 12  amocanis analogiuria, moswavleebs ar 
gauWirdebaT, kalkulatoris gamoyenebiT, saWiro sidideebis povnis Semdeg, ko-
ralaciis koeficientis povna _ r≈–0,9; es ki gviCvenebs, rom koralacia Zlieri 
da uaryofiTia.

12  wina amocanis analogiuria, aq korelaciis koeficienti 1-Tan aris axlos, 
kavSiri wrfivi dadebiTi da SeiZleba iTqvas, rom Zlieria. 

dawvilebul monacemebs Soris kavSirebis gamokvlevaze kompleqsuri davale-
ba SeiZleba gamoviyenoT _ roca mosaZiebelia benzinisa da dizelis sawvavebis 
fasebi da gvainteresebs maT Soris kavSiris aRwera. moswavleebs dasWirdebaT am 
fasebis moZieba da kavSiris gamokvleva. mosalodnelia, rom kavSiri zafxulis 
TveebSi dadebiTia da wrfivia (rogorc wesi, orive sawvavze fasebi zafxulis 
TveebSi izrdeba).

masasa da simaRles Soris kavSiris gamokvleva, sasurvelia Catardes Tana-
tolebSi. moswavlem SeiZleba moiZios sxvadasxva formula, simaRlis mixedviT 
e.w. `idealuri wonis~ gamosaTvlelad rogorc mamakacisTvis, aseve qalbatone-
bisTvis. umjobesia klasSi statistikuri monacemebis Segroveba vaJebisTvis da 
gogonebisTvis cal-calke Catardes. 

gamokvlevebis Sedegebma SeiZleba izolirebuli wertilebic gamoavlinos. 
SeiZleba gamaxvildes yuradReba cxovrebis jansaRi wesis dacvis mniSvnelobazec.
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amocanebi damoukidebeli muSaobisTvis 
(amocanebis gamoyeneba SeiZleba Semajamebeli werisTvisac)

Tematuri bloki: statistika da albaToba
samizne cnebebi: monacemebi, monacemTa centraluri tendenciis sazomebi; mo-

nacemTa or erTobliobas OSoris kavSiris daxasiaTeba.
Sefasebis indikatorebi: moswavlem unda SeZlos monacemTa mopoveba, war-

modgena sxvadasxva formiT, centraluri tendenciis sazomebis gamoTvla; dawy-
vilebul monacemebs Soris kavSiris dadgena gabnevis diagramiT; monacemTa ori 
erTobliobis Sedarebisas korelaciis koeficientis gamoTvla da misi gamoyeneba 
kavSiris dasaxasiaTeblad (maT. saS. 6).

amocanebis nimuSebi

amoxseniT amocanebi:

1  sixSireTa cxriliT warmodgenilia monacemebi erT-erTi organizaciis Ta-
namSromlebis xelfasebis Sesaxeb. cxrilSi zogierTi monacemi waSlilia.

xelfasi 550 700 870 1200 2100

sixSire 12 10

fardobiTi sixSire 30% 20% 18%

a) SeavseT cxrilis carieli ujrebi;
b) aageT sixSireTa ganawilebis svetovani diagrama;
g) gamoTvaleT saSualo xelfasi;
d) gamoTvaleT am monacemTa erTobliobis moda, mediana da gabnevis diapazo-

ni.

2  cnobilia, rom x; 12; –3; x + 10; x–1; x + 4 monacemebis saSuali aris 5. ipoveT 
am monacemTa mediana da gabnevis diapazoni.

3  x da y sidideebs Soris damokidebuleba warmodgenilia dawyvilebuli mo-
nacemebis cxrilis saxiT:

x 8 9 10 10 12 14 15 15 16 21

y 43 40 45 43 30 52 55 60 62 60

a) aageT gabnevis diagrama;
b) daasaxeleT izolirebuli wertili da romelime klasteri;
g) gamoTvaleT korelaciis koeficienti da daadgineT damokidebuleba x da y 

monacemebs Soris.

pasuxebi

1   a) 550 700 870 1200 2100

12 15 10 9 4

24% 30% 20% 18% 8%
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g) 900.
d) moda _ 700
mediana _ 700
gabnevis diapazoni _ 1550

2  mediana _ 4, gabnevis diapazoni _ 15.

3  

b) izolirebuli wertilebia (12; 30) da (21; 60); klasters qmnian, magaliTad, (8; 
43), (9; 40), (10; 45), (10; 43) wertilebi da (14; 52), (15; 55), (15; 60), (16; 62) wertilebi.

g) r ≈	0,75; damokidebuleba aris saSualo (ZlierTan miaxloebuli), dadebiTi. 

miTiTebebi:

1  a) cxrilidan Cans, rom mTeli raodenobis 20% aris 10 monacemi, e. i. 
cxrilSi sul 50 TanamSromlis xelfasia warmodgenili. 12 aris 50-is 24%.

b) moswavleebs SeuZliaT diagramis svetebis simaRleebi daukavSiron sixSiree-
bs, an fardobiT sixSireebs.

g) zrdiT dalagebuli 50 monacemidan Sua monacemebia 25-e da 26-e, orive 700-is 
tolia, mediana maTi ariTmetikuli saSualoa _ 700.

2  ariTmetikuli saSualos gamosaTvleli formulis mixedviT Sedgenili gan-
tolebis fesvia x = 2. zrdis mixedviT dalagebuli es monacemebia 

   –3; 1; 2; 6; 12; 12.

mediana tolia 2+6
2

 = 4-is, daipazoni 12–(–3) = 15-is.

3  g) korelaciis koeficientis gamosaTvlelad visargebloT cxriliT:

x – x y x – x y – y (x – x)2 (y – y)2 (x – x)(y – y)
8 43 –5 –6 25 36 30
9 40 –4 –9 16 81 36

10 45 –3 –4 9 16 12
10 43 –3 –6 9 36 18
12 30 –1 –19 1 361 19
14 52 1 3 1 9 3
15 55 2 6 4 36 12
15 60 2 11 4 121 22
16 62 3 13 9 169 39
21 60 8 11 64 121 88

jami

130
jami

490
jami

142  

 jami

986  

jami

279
     

20

40

60

8 9 10 11 12 13 14 15 16 17 18 19 20

80

21
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   x = 13, y = 4, r = 279
142⋅986

 ≈ 0,75. 

kerZod, x da y cvladebs Soris kavSiri saSualoa (ZlierTan miaxloebuli).

Sefasebis rubrika

1  amocanaSi cxrilis carieli ujrebis Sevseba Sefasdes 1 quliT, diagramis 
ageba _1 quliT, saSualos gamoTvla _1 quliT, medianis _ 1 quliT, moda da 
gabnevis diapazoni _ 0,5 + 0,5 = 1 quliT, sul _ 5 qula. 

2  ariTmetikuli saSualos formulis gamoyenebiT gantolebis Sedgena Sefas-
des 0,5 quliT, misi amoxsna _ kidev 0,5 quliT. 0,5 + 0,5 qula daematos medianisa 
da diapazonis gamoTvlisTvis, sul _ 2 qula.

3  diagramis ageba Sefasdes 1 quliT; izolirebuli wertilebisa da romelime 
klasteris dasaxeleba _ 0,5 quliT; korelaciis koeficientis gamoTvla da mo-
nacemebs Soris kavSiris aRwera _ 1,5 quliT. sul _ 3 qula.

damoukidebeli muSaobisTvis gankuTvnili es davaleba (wina davalebebis  
msgavsad) SeiZleba gamoviyenoT ganmaviTarebeli Sefasebis instrumentad _ kidev 
erT SesaZleblobad klasSi sajarod ganvixiloT dasmuli sakiTxebi, maTi praq-
tikuli Rirebuleba; aRmovfxvraT xarvezebi moswavleTa codnaSi.

1  amocanaSi sayuradReboa, rom moswavleebma SeZlon am cxrilis “wakiTxva”. 
mimarTeT moswavleebs gaixsenon monacemTa sixSire da fardobiTi sixSire. 
SeiZleba dasvaT aseTi SekiTxva: ramdenad axasiaTebs raime monacemis mxolod 
sixSiris codna am monacemis wils monacemTa erTobliobaSi. magaliTad, vTqvaT, 
xelosnis mier damzadebul detalebSi 2 wundebulia. rogor axasiaTebs es infor-
macia xelosnis kvalifikacias? aq sayuradReboa moswavleTa mosazrebebis mosme-
na. albaT, moswavleTa azrebi gaiyofa, Tumca bolos mainc daismeba kiTxva: sul 
ramdeni detali daamzada xelosanma? Tu sul 3 detali iyo damzadebuli, maSin 
maTgan 2 wundebulis arseboba sakmaod cudi maCvenebelia, Tu 1000 detali iyo 
damzadebuli, maSin maTgan 2 wundebulis arseboba, xelosnis maRal doneze miu-

TiTebs. es magaliTi fardobiTi sixSiris mniSvnelobaze miuTiTebs. uSualod 1  
amocanis ganxilvisas, moswavleebi erToblivi msjelobiT miagneben misi amoxsnis 
`gasaRebs~ _ erT-erTi monacemis sixSiriTa da fardobiTi sixSiriT monacemTa n 

raodenobas ase vipoviT: 10
n

 = 0,02, n = 50. amis Semdeg moswavleebi TanamimdevrobiT 

(pirveli monacemidan dawyebuli) Seavseben cariel ujrebs.

2  amocanis ganxilvamde mimarTeT moswavleebs, gaixsenon monacemTa saSua-
los cneba. saSualos Zieba moswavleebs miiyvans wrfiv gantolebamde. monacem-
Ta dadgenis Semdeg moismineT moswavleTa mosazrebebi medianis cnebis Sesaxeb. 
dausviT saintereso SekiTxva moswavleebs: vTqvaT, monacemTa raodenobaa n. ro-
mel adgilzea zrdis mixedviT dalagebul monacemebSi mediana? klasi imsjelebs 
TqvenTan erTad da daadgens:

Tu n kentia, maSin mediana emTxveva Sua monacems _ monacems romlis rigiTi 

nomeria n+1
2

.

Tu n luwia, maSin mediana Sua adgilze mdgomi ori monacemis saSualoa _ im 

ori monacemis saSualo, romelTa rigiTi nomrebia n
2  da n

2  +1.
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nebismieri n-isaTvis zrdis mixedviT dalagebul erTobliobaSi mediana aris 
am erTobliobis SuaSi mdgomi ricxvi.

3  amocanaSi moswavleebs ar gauWirdebaT gabnevis diagramis ageba, radgan es 
aqtivoba analogiuria marTkuTxa koordinatTa sistemaSi wertilis koordinate-
bis mixedviT TviT wertilis agebis. 

agebul diagramaSi moswavleebi iolad daadgenen izolirebul wertilebs da 
romelime klasters. amis Semdeg mimarTeT moswavleebs, kidev erTxel gaiazron 
korelaciis koeficientis povnis algoriTmi da gamoTvalon es koeficienti. 
amoxsna unda dasruldes korelaciis SefasebiT.

ganvixiloT korelaciis koeficientis Sefaseba: miCneulia, rom, Tu |r| ≤ 0,4, ma-
Sin cvladebs Soris kavSiri (damokidebuleba) sustia; Tu 0,4<|r| ≤ 0,75, maSin aRniS-

nuli kavSiri zomieria (saSualoa). swored es Sedegia miRebuli me- 3  amocanaSi. 
Tu 0,75<|r|<1, maSin kavSiri Zlieria _ cvladebs Soris maRali simWidrovea; Tu 
|r| = 1, maSin kavSiri srulyofilia _ diagramaze wertilebi wrfezea ganlagebuli.

am ganmaviTarebeli Sefasebis, rogorc yoveli ganmaviTarebeli Sefasebis da-
sasruls, CainiSneT Tqveni dakvirvebis Sedegebi, SeniSnuli xarvezebi da is aq-
tivobebi, romlebic unda dagegmoT mimdinare da momaval saswavlo procesebSi.

4.6 albaTobis formula

Tematuri bloki: statistika da albaToba

savaraudo dro: 2 sT.

samizne cnebebi da 
samizne cnebebTan da-
kavSirebuli mkvidri 

warmodgenebi

sakiTxebi
sakvanZo  

SekiTxvebi
davalebebi

xdomiloba, xdomi-

lobis albaToba; Seu-

Zlebeli xdomiloba. 

xdomilobis albaToba 

aris ricxvi, romelic 

afasebs xdomilobis 

ganxorcielebis SesaZ-

leblobis Sanss;

xdomilobis albaToba 

SeiZleba iyos nuli, 

erTi da ricxvi 0-sa da 

1-s Soris.

xdomiloba;

aucilebeli 

xdomiloba;

SeuZlebeli 

xdomiloba;

xdomilobis 

albaToba;

albaTobis 

formula.

SeiZleba Tu ara, 

rom xdomilobis 

albaToba iyos 

1-ze meti?

ratom aris 

xdomilobis al-

baToba arauary-

ofiTi ricxvi, 

romelic ar aRe-

mateba 1-s?

klasSi:

1 - 13

saSiano:

1 - 12

Sefasebis indikatorebi: moswavlem unda SeZlos SemTxveviTi movlenis 
amocnoba da misi ganxorcielebis Sefaseba _ albaTobis formulis gamoyeneba 
(maT. saS. 7).
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aqtivobebi: saSualo safexurze albaTobis Sesaxeb codnis gameoreba da 
ganmtkiceba mimdinareobs. winare codnis gasaaqtiureblad SeiZleba SemTxveviTi 
movlenebis aRmweri is xelsawyoebi gavixsenoT, romlebzec wina klasebSic vi-
saubreT. kidev erTxel SevaxsenebT moswavleebs, rom albaTobis Teoriis warmo-
Soba ukavSirdeba azartul TamaSebs da SemTxveviTobis Semqmnel saTanado sagne-
bs (mowyobilobebs: moneta, karti, kamaTeli). moswavleebs mivmarTavT kiTxvebiT 
da isini ixseneben, rom fexburTis matCis dawyeba kenWisyriT iwyeba _ monetis 
agdebiT ganisazRvreba matCis damwyebi gundi, SeirCeva mindvris naxevrebi; mo-
netis erTgvarovnebam unda uzrunvelyos wilisyris samarTlianoba _ monetaze 
TiToeuli mxaris `mosvla~ tolSesaZlebeli (TanabarSesaZlebeli) unda iyos. amis 
gaazreba albaTobis cnebis gagebis mniSvnelovani momentia; albaTobis klasikuri 
formulis Camoyalibeba mniSvnelovnad aris damokidebuli am cnebis gaazrebaze. 
Semdegi magaliTebis ganxilviT, moswavlem unda gaiazros SemTxveviTi eqsperimen-
ti (magaliTad, kamaTlis gagoreba, kartis dastidan erT-erTi kartis amoReba), 
rogorc iseTi qmedeba, romelic erTsa da imave pirobebSi SeiZleba mravaljer 
gavimeoroT da maTi Sedegebis winaswarmetyveleba SeuZlebelia; mniSvnelovania 
Sedegebis `tolSesaZlebloba~. es cneba aRwerilia magaliTebSi da moiTxovs mis 
intuiciur gaazrebas. albaTobis formulis Semotana, romelic cdis Sedegebidan 
`xelSemwyobi Sedegebis~ gamoyofis magaliTebis ganxilvis Semdeg xdeba, cxadia, 
ar SeiZleba CaiTvalos am cnebis zust maTematikur gansazRvrebad. maswavleble-
bma unda icodnen, rom am siZneleebis daZlevis mizniT, mecnierebma statistikuri 
gansazRvreba Semoitanes, magram logikuri siZneleebis daZleva mxolod aqsiomu-
ri Teoriis Semotanis Semdeg moxerxda.

proeqtSi moswavleebma unda isaubron albaTobis Teoriis warmoSobis isto-
riasa da mis ganviTarebaze. es kproeqti SeiZleba moswavles or nawilad SevTa-
vazoT _ albaTobis warmoSobis istoriuli mimoxilva, winaaRmdegobebi albaTo-
bis klasikur gansazRvrebaSi; Semdeg SeiZleba visaubroT albaTobis statistikur 
gansazRvrebasa da mis mniSvnelobaze.

saxelmZRvanelos teqstSi warmodgenili magaliTebi nacnobia moswavleebisT-
vis, isini SeuZlebel da aucilebel xdomilobebsac icnoben; moswavle SeZlebs am 
tipis xdomilobebis sxva magaliTebis dasaxelebasac da SeZlebs imsjelos erT-
erT sakvanZo SekiTxvaze _ ratom aris xdomilobis ganxorcielebis SesaZleblo-
bis SefasebisTvis SemoRebuli albaToba warmodgenili arauaryofiTi ricxviT, 
romelic ar aRemateba 1-s; moswavlem unda SeZlos, gaiazros cnebebi _ xdomilo-
bis SesaZlebeli Sedegi, xdomilobis xelSemwyobi Sedegi; xdomilobis ganxorcie-
lebis `Sanss~, xdomilobis albaTobas, am ricxvebis saSualebiT ganvsazRvravT.

mniSvnelovania sawinaaRmdego xdomilobis cnebis Semotana, igi xSirad gvex-
mareba sxvadasxva amocanis amoxsnisas.

klasSi amosaxsnel `testebSi~ pasuxebis amocnoba, ZiriTadad, albaTobis for-
mulaSi monawile ricxvebis povnas ukavSirdeba.

SemTxveviTobis warmomqmneli mowyobilobebis sxvadasxva saxiT warmodgena 7
amocaniTaa mocemuli; orseqtoriani ruletiT monetis agdebis imitacia gvaqvs, 
eqvsseqtoriani ruletiT _ kamaTlis gagoreba; Tu am ruletis sam-sam seqtors 
gavaerTianebT, maSin am ukanaskneliT orseqtoriani ruletis imitacia gveqneba.
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8  am amocanaSi oTxseqtoriani ruletia warmodgenili, radgan ori seqtori 

mwvane fers Seesabameba, amitom P(mwvane) = 2
4

 = 1
2

. xolo P(TeTri) = 1
4

, radgan mxolod 

1 seqtoria TeTrad warmodgenili.

9  moswavlem unda SeZlos xelSemwyobi Sedegebis raodenobis daTvla, aq Se-

degebis raodenoba eqvsia, n = 6; a) m = 4 (1, 2, 3, 4); P(A) = 46 = 23; b) P(A) = 1– 23 = 13;

SeiZleba moswavlem asec imsjelos, aq m = 2 (5 da 6);

     P(A) = 26 = 13.

arCevani A-s sasargeblod A-Tan mimarTebaSi 
P(A)
P(A)

 = 21, anu 2:1.

10  am amocaniT, faqtobrivad, viwyebT albaTobis statistikur gansazRvre-
baze yuradRebis gamaxvilebas, tolSesaZlebloba xom ar niSnavs imas, rom mone-
tis 10-jer agdebisas 5-jer gerbi unda movides da 5-jer safasuri? cxadia, ara; 
roca agdebaTa ricxvi didia, maSin SeiZleba vivaraudoT, rom gerbis (safasuris) 
mosvlaTa raodenoba `miaxloebiT~ naxevari iqneba; anu fardobiTi sixSire, cda-
Ta mravali gameorebisas, SeiZleba miaxloebiT iyos albaTobis toli; moswavlem 
SeiZleba isic aRniSnos, rom, magaliTad, 11-jer agdebisas xom ar SeiZleba ger-
bisa da safasuris mosvlaTa ricxvi toli iyos.

maSasadame, imis gamo, rom monetis 10-jer agdebisas 7-jer movida gerbi da 
3-jer safasuri, ver davaskvniT, rom `safasurisa da gerbis mosvla ar aris 
tolSesaZlebeli~. Cven SevTanxmdiT, moneta isea gakeTebuli, rom Tanabaria Se-
saZlebloba (Sansi), rom movides gerbi, an safasuri. Semdeg paragrafSi Cven am 
sakiTxze ufro dawvrilebiT visaubrebT; moswavlemac kompleqsur davalebaSi 
unda gaamaxvilos yuradReba am sakiTxze. 

11  suraTis mixedviT, kargad Cans, rom P(z)>P(x)>P(y).

12  aq moswavle ixsenebs, rom Tu arCevani A xdomilobisa A-s mimarT 
P(A)
P(A)

 = ab,

maSin   P(A) = 
a
b

a
b +1

1
3 1

41
3 +1

= = .

moswavle yovelgvari formulis gamoyenebis gareSe, swrafad ipovis aRniSnu-

li wamliT gankurnebis albaTobas _ 1
4

-s.
gankurneba _ 1 nawili,
warumatebloba _ 3 nawili,
gankurneba an warumatebloba _ 4 nawili,

gankurnebis albaToba _ 1
4

.

13  sityvaSi 8-asoa, xmovani _ 4 aso; 

    P(xmovani) = 48 = 12.

saSinao davalebis amocanebi analogiuria _ SemTxveviTobis warmomqmneli 
mow yobilobebis Sesabamisi Sedegebis daTvla, albaTobis formulis gamoyeneba, 
albaTobis formulaSi Semavali ricxvebis povna.

8  b) kenti ricxvebi: 1, 3, 5, 7, 9. P(kenti ricxvis mosvla) = 5
10 = 50%.
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d) P(aranakleb 5-is mosvla) = 6
10 = 0,6 = 60%.

9  moswavles mouwevs martivi ricxvebis raodenobis dadgena 1-dan 100-mde 

naturalur ricxvTa simravleSi, raodenoba aris 25; P = 25
100 = 14.

SevniSnoT, rom arsebobs martiv ricxvTa cxrilebi, romelTa moZieba SeiZleba 
internetSic. 2022 wels mZlavri kompiuterebis gamoyenebiT aRmoaCines im drois-
Tvis udidesi martivi ricxvi 282589933-1 misi aTobiTi Canaweri 24862048 _ niSnaa.

10  P(biWi) = 15
40 = 38.

11  SeiZleba Tu ara latariis Sedegis prognozireba?

 P(kote moigebs prizs) = 10
120 = 1

12,

 P(kote ver moigebs prizs) = 11
12.

ufro metia Sansi, rom kote ver moigebs prizs.

aq 
P(A)
P(A)

 = 1
11.

mogebis `arCevani~ mxolod 1
11

-ia.

12  29 maisamde (pirveli 28 dRe) kviris yoveli dRe 4-jer iyo. 29-Si SeiZleba 
iyos kviris nebismieri dRe (7 Sedegi).

aq moswavlem unda gaiazros, maisSi ra SemTxvevaSi gveqneba me-5 paraskevi. 
mxolod im SemTxvevaSi, roca 29-Si gveqneba paraskevi, xuTSabaTi an oTxSabaTi. 
Amrigad, kviris 7 dRidan xelSemwyobia es 3 dRe.

moswavlem SeiZleba ase imsjelos: me-5 paraskevi maisSi mxolod im SemTxvevaSi 
iqneba, Tu Tve daiwyeba paraskeviT (maSin 29 iqneba me-5 paraskevi), an _ xuTSaba-
TiT (maSin 30 iqneba me-5 paraskevi), an oTxSabaTiT (maSin 31 iqneba me-5 paraskevi), 
xelSemwyobi SemTxvevebis ricxvi aris 3, kviraSi dReebis ricxvi aris Svidi.

am SemTxvevaSi, moswavleebs saSinao davalebad miveciT amocana, romlis amo-
saxsnelad garkveuli arastandartuli msjelobis Catareba mouwevT.

ar SeiZleba mxolod analogiuri amocanebiT Semofargvla.
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4.7. xdomilobaTa sivrce

Tematuri bloki: statistika da albaToba
savaraudo dro: 2 sT

samizne cnebebi da 
masTan dakavSire-

buli mkvidri  
warmodgenebi

sakiTxebi
sakvanZo  

SekiTxvebi
davalebebi

xdomilobaTa 
sivrce, elementa-
ruli xdomiloba, 
xdomiloba; yoveli 
xdomiloba xdomi-
lobaTa sivrcis 
qvesimravlea da 
misi albaToba 
masSi Semavali el-
ementaruli xdomi-
lobebis albaTo-
bebis jamia.

xdomilobaTa 
sivrce, xdomilo-
ba, eqsperimentis 
Sesabamisi xdomi-
lobaTa sivrcis 
ageba; xdomilobis 
albaTobis povna.

ras niSnavs 
xdomilobaTa 
araTavsebado-
ba? ra aris 
mocemul eqs-
perimentTan 
dakavSirebuli 
xdomilobaTa 
sivrce?

klasSi: 1 - 11

saSinao: 1 - 11

Sefasebis indikatorebi: moswavlem unda SeZlos SemTxveviTi movlenis urT-
ierTgamomricxavi Sedegebis amocnoba, xdomilobaTa sivrcis Sedgena, aRwera 
da simravleTa Teoriis gamoyenebiT mocemuli xdomilobis aRwera, masSi Sema-
vali elementaruli xdomilobebis raodenobis dadgena, albaTobis gamoTvla 
(maT. saS. 7).

aqtivobebi: axali cnebis (xdomilobaTa sivrcis) gaazrebas da gamoyenebas 
xdomilobis warmosadgenad da misi albaTobis gamosaTvlelad, win unda uZRodes 
xdomilobis albaTobis gamoTvlis magaliTebis ganxilva. am mxriv, mniSvnelova-
nia im amocanis dawvrilebiTi analizi, romelmac SeiZleba moswavleebis interesi 
gamoiwvios; magaliTad, wina saSinao davalebis 12  amocana _ unda vipovoT al-
baToba imisa, rom SemTxveviT SerCeuli weliwadis maisis TveSi 5 paraskevi iqneba. 
moswavleebi msjeloben: ra aris aq xdomiloba? ra xdomilobis albaTobas veZe-
bT? pouloben pasuxebs aRniSnul kiTxvebze _ xdomilobaa is, rom maisis TveSi 
ramdeni paraskevi SeiZleba iyos, es SemTxveviTi movlenaa _ paraskevi dReebis 
raodenoba SeiZleba iyos 4 an 5; sxva SemTxveva ar gvaqvs. paraskevi dReebis rao-
denoba SeiZleba iyos 4 (4 SemTxveva), roca maisis pirveli dRe aris SabaTi, kvira, 
orSabaTi, samSabaTi; paraskevi dReebis raodenoba aris 5, roca maisis pirveli 
dRe aris oTxSabaTi, xuTSabaTi, paraskevi. aq xdomiloba _ maisSi 5 paraskevia 
_ ganisazRvreba 3 xdomilobiT, maisis pirveli dRe oTxSabaTia, xuTSabaTia, pa-
raskevia. pirvel maiss kviris dReebis sruli raodenoba yvela SesaZlo Sedegis 
simravlea.

am magaliTSi yvela Sedegi (maisis pirveli dRe kviris ra dRea) 7 SedegiT war-
mogvidgeba, maTgan xelSemwyobia 3 Sedegi, 3 elementaruli xdomiloba; TiToeuls, 
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7 Sedegidan, SeiZleba vuwodoT, elementaruli xdomiloba _ isini araTavsebadi 
xdomilobebia (erTdroulad ar SeiZleba moxdes), xolo xdomiloba _ maisSi 5 
paraskevia, SeiZleba warmovadginoT elementaruli xdomilobebis simravliT, ro-
melic Sedgeba elementaruli xdomilobebisgan _ maisis pirveli dRe oTxSabaTia, 
maisis pirveli dRe xuTSabaTia, maisis pirveli dRe paraskevia. ufro advilia 
elementaruli xdomilobebisa da CvenTvis saintereso xdomilobis Sedgena da 
aRwera im eqsperimentebSi, romlebic kartis dastidan erT-erTi kartis amoRe-
bas, monetis agdebas an kamaTlis gagorebas ukavSirdeba. es klasikuri magaliTe-
bi kargad gamoiyeneba albaTobis Teoriis sxvadasxva cnebis warmosadgenad. isini 
aadvilebs xdomilobaTa sivrcis demonstrirebas da simravleTa Teoriis gamoye-
nebas albaTobis TeoriaSi _ cdas (eqsperiments) vukavSirebT elementarul xdo-
milobaTa simravles (xdomilobaTa sivrces), romlis elementaruli xdomilobebi 
araTavsebadia. Tu isini `tolSesaZlebelicaa~, rac intuiciurad ganisazRvreba, 

maSin TiToeulis albaToba aris 1
n

 (n xdomilobaTa sivrceSi elementaruli xdo-

milobebis raodenobaa). yoveli xdomiloba elementarul xdomilobaTa sivrcis 
qvesimravlea. igi SeiZleba iyos carieli simravle, maSin misi albaToba nulia; 
igi SeiZleba iyos TviT xdomilobaTa sivrcis toli simravle _ e. i. aucilebe-
li xdomilobaa da misi albaToba 1-ia; maTgan gansxvavebuli yoveli qvesimravlis 

albaToba, Tu es qvesimravle Sedgeba m elementaruli xdomilobisgan, aris m
n

; 

simravleTa Teoriis ena, xdomilobaTa sivrcis ageba da xdomilobis Sedgena aad-
vilebs albaTobaze amocanis amoxsnas.

xdomilobaTa sivrcis, elementaruli xdomilobebis, xdomilobis, rogorc 
xdomilobaTa sivrcis qvesimravlisa da xdomilobis albaTobis gansazRvris 
gaazrebisTvis warmodgenilia magaliTebi, romlebic SeiZleba, moswavleebis aq-
tiuri monawileobiT, interaqtiuli midgomiT gairCes.

moswavleebi, dasmuli amocanis pirobis mosmenis Semdeg pasuxoben Cven kiTx-
vebs da Tavad ageben codnis Senobas, romelic albaTobis gansazRvris axal wes-
Tan aris dakavSirebuli:

_ 36 kartiani dastidan SemTxveviT viRebT 1 karts. gvsurs vipovoT wiTeli 
kartis mosvlis albaToba.

_ ramdeni kartia am dastaSi? ramdenia maT Soris wiTeli? risi toli iqneba 

wiTeli kartis mosvlis albaToba? (p = 18
36 = 12).

_ CamoTvaleT _ ra saxis kartebisgan Sedgeba dasta (`jvari~, `yvavi~, `guli~, 
`aguri~). am oTxidan romelia Cveni xdomidlobisTvis xelSemwyobi? risi toli 

iqneba CvenTvis saintereso albaToba? (p = 24 = 12).

_ axla kartebis ferebis mixedviT vimsjeloT. ra ferebia gamoyenebuli? 
(`Savi~, `wiTeli~).

_ romelia xelSemwyobi? risi tolia albaToba? (p = 12).

moswavleebi msjeloben, rom mocemuli eqsperimentis Sesabamisad Sedgenili 
simravleebi urTierTgamomricxavi da `tolSesaZlebeli~ xdomilobebisgan Sedge-
ba. TiToeuli am simravleTagan SeiZleba ganvixiloT, rogorc mocemuli eqsperi-
mentis xdomilobaTa sivrce (Sedgeba elementaruli xdomilobebisgan). TiToeul 
SemTxvevaSi veZebT im xdomilobis albaTobas, romelic am sivrcis qvesimravlea 
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_ pirvel SemTxvevaSi Sedgeba 18 elementaruli xdomilobisgan, meore SemTxveva-

Si _ 2, mesame SemTxvevaSi _ 1. samive SemTxvevaSi, albaToba aris 
1
2 _ xelSemwy-

obi elementaruli xdomilobebis raodenobis Sefardeba xdomilobaTa sivrcis 
yvela xdomilobis raodenobasTan.

sasargebloa im SemTxvevis aRniSvnac, roca elementaruli xdomilobebi ar 
aris tolSesaZlebeli (H2 sivrce).

xdomilobaTa sivrcis gamoyenebiT, xdomilobis albaTobis povnis ganxilva 
(codnis ganmtkiceba) mTavrdeba magaliTiT ori kamaTlis gagorebis Sesaxeb. aq 
elementarul xdomilobaTa sivrce marTkuTxovani cxriliT (marTkuTxovani ma-
triciT) warmovadgineT. ganvixileT ori xdomiloba, Sesabamisi elementaruli 
xdomilobebis miTiTeba da maTi raodenobis dadgena moswavleebs ar gauWirde-
baT. am eqsperiments ukavSirdeba 1 - 3  amocanebSi swori pasuxis SerCeva _ 
moswavleebi iyeneben warmodgenil cxrils da advilad pouloben albaTobis ga-
moTvlisaTvis saWiro parametrebs. amasTanave, 3  magaliTSi xdomiloba carieli 
simravlea, albaToba _ 0.

4  xisebri diagrama gvexmareba warmovidginoT xdo-
milobaTa sivrcis yvela elementaruli xdomiloba.

xdomiloba: sami gerbi, erTi safasuri _ Sedgeba 4 

elementaruli xdomilobisgan, m = 4. sul 16 elementaru-

li xdomiloba gvaqvs; albaToba  = 4
16 = 14.

SeiZleba moswavlem msjelobiT miagnos m da n ricxve-

bs; 4-dan 1 safasuri unda iyos, rac oTx SemTxvevaSi xde-
ba. monetis TiToeuli agdebisas ori SemTxvevaa, sul 4 
agdebisas _ 2⋅2⋅2⋅2 = 16 SemTxveva.

5  sasargebloa elementarul xdomilobaTa sivrcis warmodgena kamaTlis 
SemTxvevis analogiurad; (x; y) wyvilebSi gvaqvs: 1 ≤	x ≤	4, 1 ≤	y ≤	4.

am wyvilebSi x ≠	y, pirveli baraTis amoRebis 4 SemTxvevis Semdeg, meore baraTze 
SeiZleba iyos sxva 3 ricxvidan erT-erTi. amitom, elementaruli xdomilobebis 
cxriliT warmodgenisas, im ujrebs, romlebSic toli ricxvebi unda iyos, ver 
viyenebT. sul 12 elementaruli xdomiloba gveqneba, 5 = 1 + 4 = 2 + 3 = 4 + 1 = 3 + 2; m = 4, 

p = 4
12 = 13.

7  moswavlem SeiZleba gazardos an Seamciros baraTebis raodenoba.

8  viyenebT cxrils, romelic teqstSia warmodgenili: eqvsiani Sedis cxrilis 
bolo striqonsa da bolo svetSi, maT erTi saerTo elementi aqvs: m = 6 + 6–1 = 11,  
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m 
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m 
s

m 
s
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s
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p = 11
36

. Tumca, SeiZleba moswavlem m da n parametrebi msjelobis gamoyenebiT 

daadginos:
I kamaTelze ricxvis mosvlis 6 SesaZleblobaa, meorezec _ 6, sul 6⋅6 SemTxve-

va, n = 36. xelSemwyobi xdomilobebis raodenobisTvis: I-ze mova 6, II-ze ara _ 5 
SesaZlebloba; I-ze ar mova 6, II-ze 6 mova _ 5 SesaZlebloba; 6 oriveze mova _ 
1 SesaZlebloba, m = 5 + 5 + 1.

9  yovel aTeulSi, garda 80-89-isa, aris 9 ricxvi, romlis CanawerSi ar gvxvde-
ba cifri 8. sul 9 aseTi aTeulia, m = 9⋅9 = 81.

Tumca, SeiZleba ufro advili iyos elementaruli xdomilobebis raodenobis 
daTvla, romlebic 8-is Semcvel ricxvebs Seesabameba (8, 18, 28, 38, 48, 58, 68, 78, 
80-89, 98), maTi ricxvi aris 19. e. i. 8 ar gvxvdeba 100–19 = 81 ricxvis CanawerSi.

10  20-TeTrianebis raodenoba _ 1 nawili
 10-TeTrianebis raodenoba _ 3 nawili
 sul _ 4 nawili

    P(10-TeTriani) = 34;

    P(10-TeTriania)
P(ar aris 10-TeTriani)  = 31.

11  aq sainteresoa e), v) da z) SemTxvevebi; e) Sesabamisi xdomiloba aris ara-
Tavsebadi ori xdomilobis gaerTianeba _ es xdomilobebia, A (manqana), B (te-
levizori); cxadia, am SemTxvevaSi, Sesabamisi xdomiloba _ A∪B _ Seicavs (1 + 3) 
elementarul xdomilobas:

    P = 4
100

 = 1
25

.

saSinao davalebis 1 - 3  amocanebis amoxsnisas, moswavleebi iyeneben ori 

kamaTlis gagorebis Sesabamis cxrils. 1 -Si gamaxvilebulia yuradReba imaze, 
rom kamaTlebi, arsebuli miTiTebebis gareSec, `garCevadi~ unda iyos. amocanebis 
umetesoba klasSi amoxsnilis analogiuria. amasTanave, moswavlem unda gaiazros, 
rom erTi kamaTlis 2-jer gagoreba igive eqsperimentia, rac ori kamaTlis ga-
goreba.

9  am amocanaSi xdomiloba _ `wiwvovani~, Sedgeba elementaruli xdomi-

lobebisgan: `naZvia~, `fiWvia~; P = 26 = 13.

10  samkuTxa prizmas 9 wibo aqvs, (3 + 3) _ fuZeebSi, 3 _ gverdiTi wiboebi;  

P = 39 = 13.

11  xuTkuTxa piramidas 10 wibo aqvs. naxevari _ gverdiTi wiboa; P = 5
10 = 12.
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4.8. fardobiTi sixSire da albaToba

Tematuri bloki: statistika da albaToba
savaraudo dro: 2 sT

samizne cnebebi da 
masTan dakavSirebuli 
mkvidri warmodgenebi

sakiTxebi
sakvanZo 

SekiTxvebi
davalebebi

monacemebi, xdomilobis 
albaToba; xdomilobis 
statistikuri albaTobis 
Sefaseba; dakvirvebaTa 
didi ricxvis 
SemTxvevaSi xdomilobis 
fardobiT sixSires aqvs 
wonasworobis tendencia 
_ is `uaxlovdeba~ im 
ricxvs, romelic am 
xdomilobis albaTobaa.

xdomilobis 
sixSire, 
fardobiTi 
sixSire, 
fardobiTi 
sixSiriT 
albaTobis 
Sefaseba

SeiZleba Tu 
ara cdaTa 
didi ricxvis 
SemTxvevaSi 
fardobiTi 
sixSiriT 
albaTobis 
Sefaseba?

klasSi: 1 - 7

saSinao: 1 - 8

Sefasebis indikatorebi: moswavlem unda SeZlos realuri movlenis 
dakvirvebis Sedegad, cdebis CatarebiT xdomilobis statistikuri albaTobis 
Sefaseba da am gziT procesebis Sedegebis prognozireba (maT. saS. 7).

aqtivobebi: winare codnis gaaqtiurebas vaxdenT eqsperimentTan dakavSirebu-
li cnebebis gameorebiTa da maT Sesaxeb codnis ganmtkicebiT _ es cnebebia eqs-
perimenti, xdomiloba, xdomilobis sixSire, fardobiTi sixSire. moswavleebi, Cven 
mier dasmul kiTxvebze pasuxebis mofiqrebiT, ixseneben aRniSnul cnebebs da am 
cnebebTan dakavSirebul mdgrad warmodgenebs _ SemTxveviTi eqsperimenti (cda) 
(magaliTad, kartis dastidan erT-erTi kartis amoReba, monetis agdeba, kamaTlis 
gagoreba) iseTi qmedebaa, romelic erTsa da imave pirobebSi SeiZleba mravaljer 
gameordes da Catarebamde SesaZlebelia yvela SesaZlo urTierTgamomricxavi Se-
degis miTiTeba. am urTierTgamomricxavi Sedegebis (elementaruli xdomilobe-
bis) sruli CamonaTvaliT aRiwereba yoveli eqsperimenti _ es erToblioba _ 
elementarul xdomilobaTa simravle _ xdomilobaTa sivrces warmogvidgens, 
misi yoveli qvesimravle xdomilobaa. am xdomilobaSi Semavali elementaruli 
xdomilobebi xelSemwyobi elementaruli xdomilobebia. maTi ricxvisa da yvela 
Sedegis raodenobis SefardebiT ganisazRvreba am xdomilobis albaToba. mniSvne-
lovania sixSiris cnebis gaazreba _ Tu A aris erT-erTi xdomiloba, maSin misi 
sixSire eqsperimentis n-jer Catarebisas im cdaTa raodenobaa, romelTac mohyva 
A xdomilo ba; maSin es ricxvi arauaryofiTi mTeli ricxvia, romelic ar aRe-
mateba n-s; fardobiTi sixSire ki am sixSiris n-Tan Sefardebaa. cxadia, es ricxvi 
arauaryofiTi mTeli ricxvia, romelic ar aRemateba 1-s. 

sixSirisa da fardobiTi sixSiris cnebebis Semdgomi gaazreba SeiZleba 
saxelmZRvaneloSi warmodgenili magaliTiT gavagrZeloT da yuradReba gavamaxvi-
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loT im kanonzomierebaze, romelic fardobiTi sixSiris cvlilebas axasiaTebs 
cdaTa mravaljer gameorebisas. moswavleebi ecnobian cnobil istoriul maga-
liTebs, romlebic am kanonzomierebis Seswavlas ukavSirdeba; aRniSnuli samizne 
cnebasTan dakavSirebuli sakiTxebi moswavleTaTvis gasageb cxovrebiseul konte-
qstTan dakavSirebuli magaliTebiTaa warmoCenili. monetis agdebasTan dakav-
Sirebuli eqsperimentis mravaljer gameorebam, romelic araerTi maTematikosis 
mier ganxorcielda, migviyvana mniSvnelovan daskvnamde _ cdaTa mravaljeradi 
gameorebisas, xdomilobis fardobiTi sixSiris cvlileba emorCileba garkveul 
kanonzomierebas _ igi Tavs iyris xdomilobis albaTobis maxloblad, fardobiTi 
sixSiriT SeiZleba SevafasoT xdomilobis albaToba. maswavleblebma ician, rom 
statistikur interpretaciasac, msgavsad klasikuri gansazRvrebisa, siZneleebi 
axlavs; magaliTad, Tu gerbisa da safasuris mosvla TanabarSesaZlebelia (Ti-
Toeulis albaToba 0,5-ia), maSin bunebrivia velodoT, rom agdebaTa mravaljer 
gameorebisas miaxloebiT erTnairi raodenobis gerbi da safasuri mova; cxadia, 
araaucileblad toli raodenobiT, rac, magaliTad, SeuZlebelia cdaTa kenti 
ricxvis dros. luwi raodenobis agdebebis drosac SeiZleba es raodenobebi ar 
iyos toli. statistikuri interpretaciis Sesabamisad, albaTobas ganvsazRvravT, 
rogorc xdomilobis fardobiT sixSireTa `zRvars~ (cdaTa didi ricxvis dros); 
`zRvari~ ganixileba cdis CatarebaTa ricxvis zrdis mixedviT, da am ricxvis 
`didi” mniSvnelobebis dros fardobiTi sixSire albaTobis karg Sefasebad iT-
vleba; es faqti SeiZleba praqtikaSi aseTi saxiT gamoviyenoT: xdomilobis mra-
valjer gameorebisas, unda velodoT, rom fardobiTi sixSire, miaxloebiT, am 
xdomilobis albaTobis klasikuri formuliT gamoTvlili mniSvnelobis toli 
aRmoCndeba. maswavleblebma ician, rom es faqtic albaTobis enaze yalibdeba (did 
ricxvTa kanoni): albaToba imisa, rom fardobiTi sixSirisa da albaTobis sxvaobis 
moduli nebismier mocemul ricxvze metia, cdaTa n ricxvis zrdasTan erTad nu-

lisken miiswrafis: lim
n→∞

 P( | p – m
n

 | > ε) = 0. (Tu maswavlebels surs moiZios am TemasTan 

dakavSirebiT damatebiTi informacia, isargeblos saZiebo sistemiT). is logikuri 
siZneleebi, romelic klasikur da statistikur interpretaciebs axlda, daZleu-
lia me-20 saukunis 30-ian wlebSi, roca Seiqmna albaTobis aqsiomuri Teoria. 
moswavleebTan did ricxvTa kanonis Sesaxeb, cxadia, ar vsaubrobT; mkvidri war-
modgenebi, romlebic dakavSirebulia xdomilobis albaTobasTan da kargad unda 
gaiazros moswavlem, SeiZleba Semdegi winadadebebiT aRvweroT: fardobiTi six-
Sire, albaTobasTan erTad, albaTobis Teoriis ZiriTadi cnebebia; fardobiTi 
sixSire im cdebis raodenobis Sefardebaa cdebis srul raodenobasTan, romel-
Sic mocemuli xdomileba ganxorcielda. albaTobis gansazRvra ar moiTxovs, rom 
cda sinamdvileSi ganxorcieldes, fardobiTi sixSire ki dakavSirebulia cdebis 
CatarebasTan.

amrigad, albaTobis gamoTvla SeiZleba cdamde, fardobiTi sixSire ki _ mxo-
lod cdis Semdeg gamoiTvleba. Tu cdaTa didi ricxvisas aRmoCnda, rom far-
dobiTi sixSire miaxloebiT 0,4-ia, maSin es ricxvi SeiZleba miviRoT xdomilobis 
albaTobad. did ricxvTa kanonis Sesaxeb moswavleebTan X klasSi ar vsaubrobT 
da albaTobis orive interpretaciis gaazreba SemTxveviTobis warmomqmneli cno-
bili xelsawyoebiT Catarebuli cdebis aRweriT xdeba.
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fardobiTi sixSiris gamoTvlasa da albaTobasTan kavSiris gaazrebas ukav-
Sirdeba warmodgenili amocanebi.

1 - 2  `testebSi~ pasuxebis amocnoba fardobiTi sixSiris gamoTvlazea _ Tu 
cdis n-jer gameorebisas A xdomilobis moxdenaTa ricxvi aris m, maSin sixSirec 

aris m, fardobiTi sixSire _ m
n

; Tu m
n

 = 0,8 (fardobiTi sixSire aris 0,8), n = m + 20, 

maSin m
m+20

 = 45, 5m = 4m + 80; m = 80 (amocana 2 ).

msjeloba imarTeba 3 -Si pasuxis SerCevisas; gerbis mosvlis albaToba aris 
1
2, 

safasuris mosvlis albaTobac aris 
1
2, es mxolod imas niSnavs, rom `albaToba imi-

sa, rom cdaTa grZel seriaSi naxevarjer movides gerbi da naxevarjer safasuri, 
miaxloebiT 1-ia~. es imas ar niSnavs, rom 20-jer agdebisas 10-jer aucileblad 
mova gerbi da 10-jer safasuri, amis albaToba ar aris 1. SeiZleba moxdes rom 
ocivejer gerbi movides (an ocivejer _ safasuri). amitom 3  amocanis pasuxia: 
`SeiZleba 20-jer movides safasuri~; ar aris pasuxi: `10-jer aucileblad mova 
gerbi~; `10-jer aucileblad mova safasuri~; `ar SeiZleba 20-jer movides gerbi~.

4  es amocana miuTiTebs _ fardobiTi sixSiris Sesafaseblad SeiZleba al-
baTobis gamoyeneba, albaTobis gamoyeneba SeiZleba prognozirebisTvis _ radgan 
naTuris uvargisobis albaToba miaxloebiT 2%-ia, mosalodnelia, rom 250 naTu-
ridan uvargisi iyos 250⋅0,02 = 5 naTura (m = 5).

5  ruletebis mixedviT gvaqvs: I ruletze: 1 da 4 seqtorebidan TiToeul-
ze isris gaCerebis albaToba 2-jer metia 2, 3, 5, 6 seqtorebidan TiToeulze is-
ris gaCerebis albaTobaze. Sesabamisad, mosalodnelia, rom Sesabamis fardobiT 
sixSireebs Sorisac, miaxloebiT, igive Tanafardoba iyos, maSasadame, b) cxrili 
ufro Seesabameba I rulets.

II ruletze TiToeul seqtorSi isris moxvedris albaTobebi tolia, am SemTxve-
vas Seesabameba a) cxrili (fardobiTi sixSireebi miaxloebiT tolia).

am amocanis gamoyenebiTac, moswavle gaiazrebs albaTobis saSualebiT fardo-
biTi sixSiris miaxloebiT prognozirebas.

6  SemTxveviTobis Semqmneli erT-erTi mowyobiloba, romliTac SeiZleba aR-
niSnuli cdis imitacia, oTxseqtoriani ruletia. SeiZleba CavataroT nebismieri 
sxva cda, romlis xdomilobaTa sivrce 4 tolSesaZlebeli elementruli xdomil-
dobisgan Sedgeba (magaliTad, ori sxvadasxva monetis erTdrouli agdeba). rule-
tis yoveli datrialebisas gvaqvs 4 sxvadasxva Sedegi. TiToeulis ganxorciele-

bis albaToba 
1
4-ia.

ori sxvadasxva monetis agdebis SemTxvevaSi, gvaqvs 4 Sedegi: gg, gs, sg, ss. Ti-

Toeuli xdomilobis albaToba 
1
4-ia.

Tu rulets 4-jer davatrialebT, maSin SesaZlo SemTxvevaTa ricxvi iqneba 44 
_ pirveli datrialebisas Sedegebis ricxvi aris 4, yoveli Semdgomi datriale-
bisas, Sedegebis ricxvi 4-jer izrdeba. SeiZleba xisebri diagrama gamoviyenoT:

suraTze mxolod ori datrialebis Sedegebia warmodgenili: (1, 1), (1, 2), (1, 3), 
(1, 4), (2, 2), (2, 3), ..., (4, 1), (4, 2), (4, 3), (4, 4).

4 datrialebis Sedegebis raodenoba iqneba 4⋅4⋅4⋅4 = 44.
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Tu pirveli datrialebisas 4 sxvadasxva cifri SeiZleba mi-
viRoT da moiTxoveba cifrebi ar ganmeordes, maSin, meore da-
trialebisas, pirveli datrialebis yovel Sedegs mosdevs 3 sxva-
dasxva cifri, sul ori datrialebis Sedegebis ricxvi iqneba _ 
4⋅3. 4 datrialebis Sedegebis raodenoba iqneba 4⋅3⋅2⋅1.

sasurvelia, Sesabamisi xisebri diagramis warmodgenac.
B xdomiloba tolfasia xdomilobis: ruletis 4-jer da-

trialebisas, sxvadasxva ricxvi mova. maSasadame, P(B) = 4⋅3⋅2⋅1
44

 = 3
32

.

B xdomilobis, anu A xdomilobis albaToba _ 3
32

-ia.
TiToeuli cda ruletis 4-jer datrialebaa.
ruletis 200-jer datrialeba niSnavs 50 cdis Catarebas.
maSasadame, n = 50, fardobi-

Ti sixSire miaxloebiT 3
32

-ia, m
n

 = m
50

 miaxloebiT 

3
32

-ia; m
50

 ≈ 3
32

; m	≈ 4.

7  yvelaze maRal moTamaSes 4 TamaSis Catareba uwevs, TiToeuli TamaSis Se-
degi oria, sul Sedegebis raodenobaa _ 16, maTgan xelSemwyobia 4 _ (oTxives 

mogeba), albaToba _ 
4
16 = 14.

aq moswavlem unda SeZlos elementarul xdomilobaTa Sesabamisi sivrcis ageba 
_ oTxeulebi, romelTa TiToeuli elementi or mniSvnelobas iRebs.

saSinao davalebis amocanebis nawili klasSi amoxsnili amocanebis analogiu-

ria da iTvaliswinebs sixSirisa da fardobiTi sixSiris gamoTvlas ( 1 - 3 ), 
albaTobis Teoriul da statistikur interpretaciebs, amasTanave, albaTobis 
fardobiT sixSiresTan kavSiri ar niSnavs, rom kamaTlis 12-jer gagorebisas 2-jer 

aucileblad mova 6 (imis gamo, rom albaToba 
1
6-ia). amasTanave, SesaZlebelia 12-

jer gagorebisas 4-jer movides 1, SeiZleba 5-jer movides 3, SeiZleba 6-jer mo-

vides 6 (swori pasuxi), miuxedavad imisa, rom 6-is mosvlis albaToba ar aris 
1
2.

5  Tu 1000 detalidan 27 wundebulia, maSin wundebulobis fardobiTi six-

Sire aris miaxloebiT 2,7%; SeiZleba CavTvaloT, rom wundebuli produqciis 
raodenoba dasaSvebze metia.

6  sxvadasxva cdisas, sxvadasxva Sedegi gveqneba. moswavleebi atareben cdas, 
Seavseben cxrils da msjeloben fardobiT sixSiresa da statistikur albaTobaze; 
cxrilis mixedviT, SeiZleba ori ricxvi _ fardobiTi sixSire, albaToba _ Za-
lian gansxvavdebodes erTmaneTisgan. moswavlem unda SeZlos imsjelos im kanon-
zomierebis Sesaxeb, romelic am cdas ukavSirdeba.

7  fardobiT sixSires ase gamoviTvliT: magaliTad, zoma 17, sixSire _ 6, 

m = 6, fardobiTi sixSire _ 6
100

 = 0,06. Tu fardobiTi sixSire aris 0,06, maSin 10 000 

wyvi lidan, 17 zomis xelTaTmanebis raodenoba, mizanSewonilia, rom iyos:
   10 000⋅0,06 = 600.
analogiurad miiReba sxva ricxvebi.

1
2
3
4

1

2

3

4

1
2
3
4

1
2
3
4

1
2
3
4
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amocanebi TviTSefasebisTvis

amocanebs TviTSefasebisTvis davalebaTa mravalferovan sistemaSi, romelic 
warmodgenilia saxelmZRvaneloSi, gansakuTrebuli datvirTva aqvs. amocanebi 
im kiTxvars cvlis, romlebic sakuTari movaleobebis Sesrulebis SefasebisTvis 
Seivseba xolme. amasTanave, mniSvnelovania, rom am davalebis Sesrulebis kvalo-
baze TviT moswavlec iRebs informacias sakuTari miRwevebis Sesaxeb, miRweuli 
codnis Sesaxeb, ganxiluli samizne cnebebisa da maTTan dakavSirebuli mkvidri 
warmodgenebis aTvisebis donis Sesaxeb. TviTSefasebis testi IV TavSi ganxiluli 
Tematuri blokis sakiTxebs exeba. moswavlem unda aRmoaCinos xarvezebi da mimar-
Tos maswavlebels maT aRmosafxvrelad. miRebuli Sedegebi kargi instrumentia 
ganmaviTarebeli SefasebisTvis:

1  am amocaniT mowmdeba moswavlis codna monacemTa dajgufebasa da sixSi-
reTa cxrilis Sedgenis Sesaxeb. magaliTad, [6, 9] klasi Seicavs sam monacems: 8; 
6,7; 8, maTi jami aris 22,7.

2  rogorc histogramidan Cans, 40 wels gadacilebul pacientTa ricxvi 295-
ia; maTgan naxevarze meti mamakacebia, maSasadame, mamakacTa umciresi SesaZlo 
raodenoba aris 148. Tu monacemebs or klasad davajgufebT, maSin `31-60~ klasi 
ufro mravalricxovani iqneba.

3  wriul diagramaze: bostneuli _ 1500, xili _ 2100. maSasadame, 240 unda 
gavyoT am ricxvebis proporciul nawilebad, anu SefardebiT: 5:7. bostneuli: 
240
12

 ⋅	5 = 100, xili: 240
12

 ⋅	7 = 140.

4  unda gaviTvaliswinoT proporciulobis koeficienti, anu 1 sm simaRlis 

svetis Sesabamisi fqvilis masa (t): 220
5,5

 = 40; maSasadame, D: 7⋅40 = 280 (t) B : 160
40

 = 4 (sm),  
A :  240

40
 = 6 (sm).

5  damrgvalebis Semdeg miRebuli cxrilis mixedviT, moswavlem unda SeZlos 
sibrtyeze Sesabamisi wertilebis gamosaxva; yoveli wertilis pirveli koordina-
ti aiReba A-s striqonidan, meore koordinati aris Sesabamisi ricxvi B-s striqo-
nidan. diagramidan kargad gamoCndeba, rom damokidebuleba wrfivia, dadebiTia, 
Zlieria da korelaciis koeficienti miaxloebiT 1-is tolia.

6  SemTxveviT SeiZleba SeirCes 12 Tvidan erT-erTi, 30 dReze naklebi aris 

erT TveSi, TebervalSi _ 28 dRe an 29 dRe. maSasadame, P = 11
12

.

7  qarTul anbanSi 33 asoa, maTgan xmovania 5 aso; maSasadame, P(A) = 5
33

; P(Tanx-

movnis) = 28
33

; P(arCevani _ A-s sasargeblod) = 5
28

.

8  SeiZleba vipovoT yvela jami da davinaxavT, rom 10 Sedegidan miiReba 8 

gansxvavebuli Sedegi: –8; –3; –1; 1; 3; 6; 8; 10; P(jami = 1) = 2
10 = 15.
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9  orniSna ricxvebSi 5-is jeradebis raodenoba SeiZleba ase gamovTvaloT: 
10≤5x<100, 2≤x≤19, amrigad, 5-is jeradebis raodenoba aris 18. moswavlem SeiZleba 

sxva xerxi gamoiyenos: [
99
5 ] – 1 = 18.

sixSire: m = 18; fardobiTi sixSire: 
m
n  = 

18
90 = 15. P(SerCeuli ricxvi 5-is jeradia) = 

18
90 = 15.

10  jami luwia, Tu SerCeuli ricxvebidan orive luwia an orive kentia. 100 
naturalur ricxvSi 50 luwia, 50 kentia. 

orive luwia _ SerCevaTa ricxvia: 50⋅49
2

.

orive kentia _ SerCevaTa ricxvi: 50⋅49
2

.

   sul _ 50⋅49.

wyvilebis raodenoba _ 100⋅99
2

 = 50⋅99

P(ricxvebis jami luwia) = 50⋅49
50⋅99

 = 49
99

P(ricxvebis jamia kentia) = 1– 49
99

 = 50
99

.

IV Tavis damatebiTi amocanebi

damatebiT amocanebs maswavlebeli sxvadasxva mizniT iyenebs _ diferencire-
buli muSaoba moswavleebTan, TviTSefasebis testis Sesrulebisas aRmoCenil xar-
vezebze muSaoba, gavlili masalis gameoreba-ganmtkiceba.

gTavazobT miTiTebebs amocanebis amosaxsnelad:

1  moswavle imeorebs diagramis wakiT-
xvas, diagramis mixedviT monacemTa analizs. 
pirobis mixedviT, 80 mayureblidan 27 ar uyu-
rebs arc sportul da arc sainformacio ga-
dacemas.

maSasadame, sportuls an sainformacios 
uyurebs: 80–27 = 53.

SeiZleba gamoviyenoT venis diagrama.
a) orives uyurebs: 38 + 33–53 = 18.
b) uyurebs sportuls da ar uyurebs sainformacios 38-18 = 20.

2  monacemebis mixedviT, saWiroa sixSireTa cxrilis Sedgena. sixSireebi iqne-
ba: maRali _ 8; kargi _ 22, damakmayofilebeli _ 12; aradamakmayofilebeli _ 3.

maSasadame, sul monacemebis raodenoba aris: 45.

fardobiTi sixSireebisTvis gveqneba, Sesabamisad, ricxvebi: 
8

45, 
22
45, 

12
45, 

3
45.

damakmayofilebeli Sefasebis Sesabamisi maCvenebeli aris: 
12
45 ≈ 26,7%.

maRali an kargi: 
30
45  = 23 ≈ 66,7%.

 20 18

sportuli sainformacio

33

27

38
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3  dajgufebis Semdeg, gveqneba cxrili:

[1; 5) [5; 10) [10; 15) [15; 20]

14 7 27 12

histogramidan kargad gamoCndeba _ yvelaze maRali marTkuTxedi Seesabame-
ba [10; 15) Sualeds; wriuli diagramis Sesadgenad, 3600 unda davyoT SefardebiT: 
14:7:27:12.

  
3600

60  ⋅	14 = 840;   
3600

60  ⋅	7 = 420;

  
3600

60  ⋅	27 = 1620;   
3600

60  ⋅	12 = 720.

wriul diagramaze mesame klasis Sesabamisi seqtoris gradusuli zoma miaxloe-
biT 4-jer metia meore klasis Sesabamisi seqtoris gradusul zomaze da 2-jer 
metia pirveli klasis Sesabamisi seqtoris gradusul zomaze.

4  amocanis pirobis Tanaxmad, 720 Seesabameba biWebis an gogonebis raodenobas 
imis mixedviT, biWebis raodenobaa naklebi, Tu gogonebis. maSasadame, ricxvi 24 
Seesabameba wriul diagramaze 3600–720 = 2880-s, amrigad,

  2880 _ 24

  3600 _ 
360⋅24

288  = 30.

miviReT: klasSi moswavleebis raodenoba aris 30.

5  moswavlem unda SeZlos diagramis mixedviT kiTxvebze pasuxebis gacema. 
magaliTad, 16 TanamSromlis xelfasi (20-dan) ar aRemateba 800 lars, 800 larze 
meti aqvs 20–16 = 4 TanamSromels. rogorc diagramidan Cans, araumetes 600 lari 
aqvs 16 TanamSromels, araumetes 800 lari _ 16 TanamSromels, maSasadame, 700 
lari arcerT TanamSromels ara aqvs. moswavlem unda SeZlos msjelobis xa-
zis ganviTareba da, diagramis mixedviT, swori daskvnebis gamotana. magaliTad, 
diagramiT warmodgenilia 20 TanamSromlis xelfasi.

6  analogiuri amocana saSinao da saklaso amocanebSic Segvxvda. moswavle 
imeorebs modis, medianis Tvisebebs; radgan monacemebs aqvs moda, amitom x unda 
iyos erT-erTi ricxvi _ 1, 3, 4, 5,6̂ ricxvebidan, mediana ki ori Sua ricxvis sa-
Sualoa, am msjelobas mivyavarT erTaderT Sedegamde _ mediana da moda 4-is 
tolia, x = 4.

7  statistikuri monacemebis gamosaxulebebis codna daexmareba moswavles, 
advilad amoxsnas amocana.

8  gabnevis diagrama gviCvenebs, rom korelaciis koeficienti dadebiTi 
ricxvia, magram ar aris axlos erTTan. formulis saSualebiT gamoTvla amarT-
lebs Cven varauds _ r ≈	0,76. moswavles dasWirdeba im matricis Sevseba, romelic 

saWiroa r-is gamosaTvlelad;  x saSualos povna, x – x da (x – x)2 ricxvebis povna da 
formulis gamoyeneba:
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x y x – x y – y (x – x)2 (y – y)2 (x – x)(y – y)

1
3
5
5
7
8
9
10

3
2
3
5
5
3
7
8

–5
–3
–1
–1
1
2
3
4

–1,5
–2,5
–1,5
0,5
0,5
–1,5
2,5
3,5

25
9
1
1
1
4
9

16

2,25
6,25
2,25
0,25
0,25
2,25
6,25

12,25

7,5
7,5
1,5

–0,5
0,5
–3
7,5
14

jami 48 36 66 32 35

   x = 48
8  = 6; y = 36

8  = 92 = 4,5;   r = 
35

66⋅32 ≈ 0,76.

9  gabnevis diagramidan kargad Cans, rom (7; 36) izolirebuli wertilia; klas-
ters qmnis wertilebi: (1; 20), (1; 21), (2; 20), (2; 22). korelaciis koeficienti dade-
biTi ricxvia da misi gamoTvla SeiZleba formuliT:

    
Σ(xi – x)(yi – y)

Σ(xi – x)2⋅Σ(yi – y)2

i =1

i =1 i =1

10

10 10
 .

moswavle icnobs aRniSvnebs; magaliTad, mricxvelSi gvaqvs jami, romlis pir-

veli Sesakrebia (x1 – x)(y1 – y), sadac x = 5, y = 24, x1 = 1, y1 = 20; x aris x1, x2, ..., x10 ricxve-
bis saSualo, y ki _ y1, y2, .... y10-is saSualo.

x y x – x y – y (x – x)2 (y – y)2 (x – x)(y – y)

1
1
2
2
4
6
7
8
9

10

20
21
20
22
23
22
36
25
26
25

–4
–4
–3
–3
–1
1
2
3
4
5

–4
–3
–4
–2
–1
–2
12
1
2
1

16
16
9
9
1
1
4
9

16
25

16
9
16
4
1
4

144
1
4
1

16
12
12
6
1
–2
24
3
8
5

jami 50 240 106 200 85

   x = 50
10

 = 5; y = 240
10

 = 24;   r = 
85

106⋅200  ≈ 0,58.

amrigad, korelacia aris saSualo xarisxis.

10  axla kartebis raodenoba aris 34, maT Soris 2 tuzia, maSasadame, albaToba, 

aris 2
34

 = 1
17

.
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11  P(A) = 8
15

, P(A) = 7
15

. cxadia, P(A) + P(A) = 1.

P(arCevani A-s sasargeblod) = 87. g) Tu erTi birTvi Savia, SeiZleba CavTvaloT, 

rom 14 birTvidan, romelTagan 8 TeTria, viRebT birTvs da unda vipovoT alba-

Toba, rom is TeTria, P = 8
14 = 47.

12  vipovoT saSualo: 
400⋅5+900⋅8+1200⋅4+2000⋅3

20  = 1000;

maSasadame, sportdarbazSi varjiSobs 7 TanamSromeli. A Seicavs 7 elementa-
rul xdomilobas (xelSemwyobi Sedgebis ricxvi aris 7);

sul 20 TanamSromelia:

   P(A) = 7
20, P(A) = 13

20.

P(arCevani A-s sasargeblod) = 7
13.

13  gogonebi _ 24%; 0,24x

   
1
6 = 1

0,24x ;  0,24x = 6, 

   x = 25.

14  pirveli birTvisTvis gvaqvs yuTebSi moxvedris 2 SesaZlebloba, yoveli 
aseTi SesaZleblobisTvis, meorisTvis gvaqvs 2 SesaZlebloba, sul _ 4; 4-dan yo-
veli SesaZleblobisTvis, gvaqvs mesamisTvis 2 SesaZlebloba. sul, elementarul 
xdomilobaTa sivrce Sedgeba 2⋅2⋅2 = 8 elementaruli xdomilobisgan.

lurj (l) da wiTel (w) yuTebSi birTvebis SesaZlo ganlagebas (8 elementarul 
xdomilobas) warmovadgenT aseTi cxriliT:

l 1; 2; 3 1; 2 1; 3 1 2; 3 2 3 –

w – 3 2 2; 3 1 1; 3 1; 2 1; 2; 3
 

a) es xdomiloba Seicavs erTaderT elementarul xdomilobas _ P = 18.

b) aseTi aris 4 elementaruli xdomiloba, P = 48 = 12.

g) vakvirdebiT cxrils da aRmovaCenT, rom aseTia 3 xdomiloba _ P = 38.

15  a) aucilebeli xdomilobaa _ P = 1
 b) SeuZlebeli xdomilobaa _ P = 0
 g) SeuZlebeli xdomilobaa _ P = 0
 d) SeuZlebeli xdomilobaa _ P = 0
 e) (2; 3), (12; 13); (22; 23), (32; 33), ..., (232, 233);
    (7; 8), (17; 18), (27; 28), (37; 38), ..., (237; 238).
maSasadame,  m = 24 + 24 = 48
   n = 120

   P = mn  = 48
120 = 25.
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16  ricxvTa wyvilis pirveli ricxvi aris erT-erTi ricxvi mocemuli 6-dan, 
meore ricxvi _ erT-erTi danarCeni 5-dan; sul _ 30 wyvilia. miiReba 30 wiladi. 

am wiladebidan 15 aris wesieri wiladi; P = 15
30 = 12. 

1
2-ze naklebi wiladebis raode-

noba 8-is tolia; P = 8
30 = 4

15.

18  I gakveTili SeiZleba iyos nebismieri 4-dan, II _ darCenili samidan ro-
melime, III _ darCenili 2-dan romelime, IV _ darCenili 1 gakveTili. sul Ses-
aZlo xdomilobaTa raodenobaa 4⋅3⋅2⋅1=24. xelSemwyobi xdomilobebis raodenobis 
daTvla moxerxebulia bolo _ IV gakveTilidan daviwyoT. IV gakveTili SeiZleba 
iyos 3-dan nebismieri (maTematikis garda), III gakveTilisTvisac 3 SesaZleblobaa, 
II gakveTilisTvis 2, pirvelisTvis 1. sul xelSemwyob SemTxvevaTa raodenobaa 

3⋅3⋅2⋅1=18. Sesabamisi albaToba tolia 18
24

 -is. pasuxi: 0,75. 

19  7 baraTis yvela SesaZlo ganlagebis raodenobaa 7⋅6⋅5⋅4⋅3⋅2⋅1. marTlac, I 
adgilze SeiZleba moxvdes nebismieri baraTi Svididan, II adgilze _ nebismieri 
darCenili eqvsidan, mesameze _ darCenili xuTidan romelime da a. S. bolo adg-
ilze _ darCenili erTi. 

baraTebis yvela SesaZlo ganlagebaTa ricxvi aris 7!. magram aso „i“-s 3-jer 
gameorebis gamo am 7! raodenobidan 3!=6 erTnairi aRmoCndeba. e. i. yvela SesaZlo 

SemTxvevaTa raodenobaa 7! : 3!, Sesabamisad, saZiebeli albaToba iqneba 3!
7!

.

20  yvela SesaZlo SemTxvevaTa raodenoba oTxniSna ricxvebis raodenobaa _ 
9000. xelSemwyobi SemTxvevvebis raodenobaa: 9⋅9⋅9⋅9. marTlac, I adgilze cifris 
SerCevis 9 SesaZleblobaa (0-is garda), II adgilzec 9 (pirvel adgilze SerCeuli 
cifris garda), III da IV adgilebzec cxra-cxra SesaZleblobaa (wina adgilze Ser-

Ceuli cifris garda). saZiebeli albaTobaa 9⋅9⋅9⋅9
9000

. pasuxi: 0,729.

Semajamebeli wera # 4

Tematuri bloki: statistika da albaToba.
samizne cnebebi: xdomiloba, xdomilobis albaToba. 
Sefasebis indikatorebi: cdebisa da eqsperimentis CatarebiT, xdomilobis 

statistikuri albaTobisa da Teoriuli albaTobis Sefaseba, Sedegebis progno-
zireba (maT. saS. 7).

amocanebis nimuSebi

SearCieT swori pasuxi: 

1  Tu cnobilia, rom A da B xdomilobebidan erTi mainc aucileblad srulde-
ba, maSin aucileblad 

a) P(A∪B) = 1;  b) P(A∩B) = 0;   g) P(A∪B) = 0;   d) P(A∪B) = 12.
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2  yuTSi 3 wiTeli, 5 TeTri da 2 Savi birTvia. gamoTvaleT albaToba imisa, 
rom am yuTidan SemTxveviT amoRebuli birTvi ar iqneba Savi. 

a) 3
5;   b) 2

5;   g) 0,2;   d) 0,8.

3  gamoTvaleT albaToba imisa, rom monetis oTxjer agdebisas erTxel mainc 
mova gerbi. 

a) 1
2;   b) 3

4;   g) 7
8;   d) 15

16. 

4  yuTSi oTxi baraTia zed dawerili TiTo asoTi: `d~, `a~, `l~ da `i~. SemTxve-
viT, TiTo-TiTod viRebT baraTebs da valagebT marjvnidan marcxniv. ras udris 
albaToba imisa, rom Sedegad daiwereba sityva `dila~? 

a) 
1
64;   b) 

1
32;   g) 

1
24;   d) 1

4.

5  erTi kamaTlis 20-jer gagorebisas 6-iani movida 4-jer. ipoveT sxvaoba 
am cdisas 6-ianis mosvlis fardobiT sixSiresa da kamaTlis erTxel gagorebisas 
6-ianis mosvlis albaTobas Soris. 

a) 1
10;   b) 1

12;   g) 1
20;   d) 1

30.

6  skolaSi 24 ucxoeli swavlobs. albaToba imisa, rom am skolis SemTxveviT 

SerCeuli moswavle ucxoelia, aris 3
20. ramdeni moswavle swavlobs am skolaSi? 

a) 160;   b) 360;  g) 720;  d) SeuZlebelia dadgena.

amoxseniT amocanebi:

7  urnaSi 1-dan 100-is CaTvliT gadanomrili 100 birTvia. ipoveT albaToba 
imisa, rom yuTidan SemTxveviT amoRebul birTvze gamosaxuli ricxvi 

a) iqneba 3-is jeradic da 7-is jeradic; 
b) 3-is jeradi, an 7-is jeradi;
g) ar iqneba arc 3-is jeradi da arc 7-is jeradi.

8  klasSi 8 vaJi da 12 gogonaa. maTgan SemTxveviT SearCies 2 moswavle. ga-
moTvaleT: 

a) yvela SesaZlo wyvilebis raodenoba.
b) albaToba imisa, rom wyvilSi erTi vaJi iqneba, erTi _ gogona.

pasuxebi

1 2 3 4 5 6
a d d g d a

 



171

7  a) 4
100

, b) 43
100

, g) 57
100

.

8  a) 190, b) 96
190

.

miTiTebebi: 

1  pirobiT, A∪B aucilebeli xdomilobaa da misi albaToba 1-is toli unda 
iyos. 

3  elementarul xdomilobaTa sivrcis 16 xdomilobidan mxolod erTi ak-
mayofilebs moTxovnas _ oTxivejer safasuris mosvla; 15 xelSemwyobia.

4  pirveli baraTis amoRebis 4 SesaZleblobaa; yuTSi rCeba 3 baraTi, amitom 
meore baraTis amoRebis 3 SesaZleblobaa, mesamis _ 2 da meoTxis _ 1; sul _ 
4⋅3⋅2⋅1 = 24 SemTxveva, maTgan mxolod erTia xelSemwyobi.

5  fardobiTi sixSire 4
20-ia, albaToba _ 

1
6.

6  24 mTeli raodenobis 3
20 nawilia.

7  a) ricxvi unda iyos 21-is jeradi, aseTia oTxi ricxvi. 
b) 3-is jeradi ricxvebis raodenoba 33-ia, 7-is jeradi _ 14, maTgan oTxi 

orives jeradia. maSasadame, miTiTebuli ricxvebis raodenobaa: 33 + 14–4 = 43.

g) aseTi ricxvebis raodenobaa 100–43 = 57. Sesabamisi albaToba _ 57
100

. amave 

Sedegs mogvcemda imis gaTvaliswineba rom dasaxelebuli xdomilobaa b) punqtSi. 

8  yoveli moswavle SeiZleba dawyvildes danarCeni 19-dan nebismierTan. sul 
SeirCeva 20⋅19 wyvili, Tumca wyvilebis aseTi gziT daTvlisas yoveli wyvili 

2-jer dasaxeldeba. maSasadame, yvela SesaZlo wyvilebis raodenobaa 
20⋅19

2  = 190; 
gogonasgan da vaJisgan Semdgari wyvilebis _ 8⋅12 = 96.

ganmsazRvreli Sefasebis rubrika:

1 - 6  amocanebidan yoveli maTganis swori pasuxi Sefasdes 1 quliT.

7  amocanaSi pasuxi a) punqtze Sefasdes 0,5 quliT, b) punqtze _ 1 quliT,  
g) punqtze _ 0,5 quliT; sul _ 2 qula.

8  amocanaSi yvela SesaZlo wyvilebis raodenobis daTvla Sefasdes 1 quliT; 
gogonasgan da vaJisgan Semdgari wyvilebis raodenobis daTvla _ 0,5 quliT, al-
baTobis gamoTvlac _ 0,5 quliT. sul _ 2 qula.

semestris daskvniT Semajamebel weras gamorCeuli mniSvneloba aqvs. 
maswavlebels aqvs SesaZlebloba kidev erTxel gaanalizos klasis albaTobis 
sakiTxebis codnisa da Sesabamisi unarebis done. 

1  amocanis mixedviT ganmaviTarebeli Sefasebis dawyebamde mimarTeT klass: 
aRweron cnebebi xdomilobis, aucilebeli da SeuZlebeli xdomilobebis, elemen-
tarul xdomilobaTa sivrcis; daasaxelon albaTobis gamosaTvleli formula. 
aqve SeiZleba imsjeloT: ra saxis xdomilobebis SemTxvevaSi gamoiyeneba es for-
mula. amocanis ganxilvas daukavSireT simravleTa gaerTianebisa da TanakveTis 
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cnebebis aRwerac da dasaxelebuli xdomiloba, warmoadgineT rogorc elementa-
rul xdomilobaTa sivrcis qvesimravleebis gaerTianeba. es xdomiloba aucile-
beli xdomilobaa, misi albaToba 1-is tolia.

2  amocanis ganxilvas arsebiTad daexmareba wina amocanis ganxilvis Sedegebi. 
xelSemwyobia (ar aris Savi) wiTeli an TeTri burTulis mosvla _ 8 SemTxveva. 

sul SesaZlebelia 10 SemTxveva. albaTobaa 8
10.

3  amocanis ganxilvisas mosalodnelia orad gaiyos moswavleTa mosazrebebi. 
erTni CamoTvlian yvela xdomilobas da maTgan SearCeven xelSemwyobebs, danarCe-
nebi ki amocanis amoxsnisas gamoiyeneben xdomilobisa da misi sawinaaRmdego xdo-
milobis albaTobebis kavSiris formulas. sawinaaRmdego xdomilobaa: saerTod ar 
mosula gerbi. es erTaderTi xdomilobaa 16 elementaruli xdomilobidan. amri-

gad, saZiebeli formulaa 1 – 1
16 = 15

16.

4  mimarTeT klass, daasaxelon yvela SesaZlo `sityvis~ CamoTvlis raime 

wesi. aqtiurad CaerTeT moswavleTa ganxilvaSi: yvelaze marjvniv SesaZlebelia 
aRmoCndes erT-erTi, dasaxelebuli oTxi asodan _ 4 SemTxveva. yoveli aseTi 
SemTxvevisas mis marcxniv SeiZleba ganlagdes 3 aso. amrigad, bolo or adgilze 
gvaqvs asoebis ganlagebis 4⋅3 SesaZlo SemTxveva. aseTi msjelobis gagrZelebiT 
davadgenT, rom yvela SemTxvevis raodenobaa 4⋅3⋅2⋅1 = 24. maTgan sasurveli `dila~ 

mxolod erT SemTxvevaSi miiReba, albaTobaa 1
24.

5  mimarTeT klass, aRweron fardobiTi sixSiris cneba da kidev erTxel daa-
saxelon raime xdomilobis albaTobis formula. miiReben, rom miTiTebuli sxvao-

baa 4
20 – 16 = 1

30.

6  moismineT moswavleTa mosazrebebi amocanis amoxsnis Sesaxeb.
mosalodnelia, rom Tu saZiebeli raodenoba aRniSnes x-iT, maSin albaTobis 

formulis mixedviT, miiReben 24
x  = 3

20. aqve SeiZleba daasaxelon proporciis Tvise-

ba da daasrulon amocanis amoxsna.

7  amocanis ganxilvisas sasurvelia, klasma gaixsenos ricxvis jeradis cneba. 
Semdeg ki moswavleebi Seecdebian miTiTebuli ricxvebis dasaxelebasa da daT-
vlas. 21-is jeradebi iolad daiTvleba, 100-mde aseTi ricxvi oTxia. 3-is jerade-
bis daTvlisas, araracionaluria maTi CamoTvla. Tu romelime moswavle maTi rao-

denobisTvis SemogTavazebT [100
3

] formulas, aucileblad SeuqeT pasuxi, sxvebs 

ki sTxoveT komentarebi gaakeTon am formulis Sesaxeb. analogiurad miiRebT 7-is 

jeradTa raodenobas 100-mde _ [100
7

] = 14.

g) davalebis amoxsna klasma SeiZleba simravleebisTvis cnobil formulas 
daukavSiros:

   n(A∪B) = n(A) + n(B) – n(A∩B).

8  mimarTeT moswavleebs, warmoadginon versiebi SesaZlo wyvilebis sruli 
raodenobis dasaTvlelad. es ganxilva moswavleebs miiyvans umartives wesamde. aq 
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SeiZleba martivi SemTxvevac ganixiloT _ oTxelementiani simravle {a; b; c; d} 
da daasaxeloT yvela SesaZlo wyvili.

a-s mier Seqmnili wyvilebia: (a; b), (a; c), (a; d);
b-s mier Seqmnili wyvilebia: (b; a), (b; c), (b; d);
c-s mier Seqmnili wyvilebia: (c; a), (c; b), (c; d);
d-s mier Seqmnili wyvilebia: (d; a), (d, b), (d, c).
moswavleebi SeniSnaven rom aseTi wesiT daTvlisas yoveli wyvili orjer da-

saxeldeba. amrigad, aq gansxvavebul wyvilTa raodenobaa 
4⋅3
2 . analogiurad, 8  

amocanaSi miiReba SesaZlo wyvilTa sruli raodenoba _ 
20⋅19

2  = 190. gogonasa 
da vaJisgan Semdgari wyvilebis raodenoba 8⋅12 = 96 (TiToeuli gogona 8 vaJTan 
SeiZleba dawyvildes, 12 gogona ki Seqmnida 12⋅8 wyvils).

ganmaviTarebeli Sefasebis dasasruls, tradiciisamebr, CainiSneT Tqveni 
mosazrebebi klasSi arsebuli viTarebis Sesaxeb _ yvela winsvla da yvela Se-
ferxeba moswavleTa saganmanaTleblo procesSi. es mosazrebebi karg samsaxurs 
gagiwevT mimdinare da samomavlo muSaobis ufro nayofierad warmarTvaSi.

warmogidgenT me-4 Semajamebeli weris mixedviT moswavleTa Sefasebas 
solo taqsonomiis 5 doniT (ix. gv. 14). 

prestruqturuli done. naSromSi ikveTeba, rom moswavle ver erkveva alba-
Tobis cnebebsa da saTanado notaciaSi, bundovania misi codna kombinatorikis 
elementarul sakiTxebze, ver wvdeba davalebaTa Sinaarss.

unistruqturuli done. moswavle icnobs albaTobis zogierT cnebas, zogjer 
SeuZlia martivi amocanis pasuxis amocnoba. icnobs albaTobasTan dakavSirebuli 
instrumentebis daniSnulebas. martiv SemTxvevebSi axerxebs SesaZlo SemTxvevaTa 
sixSiris daTvlas. ar aqvs gaazrebuli mimarTeba fardobis sixSiresa da albaTo-
bas Soris.

multistruqturuli done. aqvs swori warmodgena raime xdomilobis alba-
Tobasa da fardobiT sixSireze. icnobs sxva cnebaTa Sinaarssac, Tumca maTi ur-
TierTkavSiri mkafiod araa garkveuli; ararTuli amocanebis ganxilvisas sworad 
iTvlis raime xdomilobis fardobiT sixSires, iyenebs kombinatorikis wesebs, zo-
gjer mcire xarvezebiT. Sworad aRiqvams teqsturi amocanebis Sinaarss da maTi 
gadaWrisas ar uSvebs uxeS Secdomebs. gamoyenebuli notacia gamarTulia.

mimarTebiTi done. moswavle kargad icnobs gansaxilvel cnebebs da mimarTe-
bebs maT Soris. magaliTad, mimarTebas xdomilobis albaTobasa da fardobiT 
sixSires Soris. kargad iyenebs kombinatorikis elementebs albaTobis Ziebisas, 
teqstur amocanebsac sworad ganixilavs da dgas adekvatur nabijebs maT amosaxs-
nelad, Tumca zogjer iyenebs amoxsnis araracionalur gzas. SeiZleba Segvxvdes 
umniSvnelo `teqnikuri~ xarvezebi.

gafarToebuli abstraqtuli done. naSromSi daxvewiladaa gaazrebuli alba-
Tobis, kombinatorikis da statistikis Seswavlili cnebebi da mimarTebebi. amo-
canebis gadaWrisas ikveTeba avtoris mzaoba sxvadasxva, ufro rTuli an mocemu-
li amocanebis ganzogadebiT miRebuli davalebebis gamokvlevis mimarT. amocana-
Ta amoxsnis gzebi racionaluria. masalis gadmocema sulyofilia.
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