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maTematikis erTgvari `epidemiis~ Sesaxeb sabunebismetyvelo da 

sainJinro mecnierebebSi

robert babliZe, stu-s sruli profesori
manon CxaiZe, stu-s ufrosi maswavlebeli

mecnierebis ZiriTadi amocana yovelTvis 
iyo da aris WeSmaritebis dadgena, magram Tu 
ra unda yofiliyo WeSmaritebis kriteriumi, 
saukuneebis ganmavlobaSi iyo seriozuli gans-
jis sagani. magaliTad, kanti cdilobda, Camoe-
yalibebina mecnierebis definicia, ambobda, rom 
codnis dargi imdenadaa mecniereba, ramdenadac 
mas Seswevs unari, gamoiyenos maTematika.

didi albaTobiT swored aqedan iRebs saTa-
ves maTematikis rolis erTgvari gafetiSeba. 
rogorc yvelgan, aqac udavod oqros Sual-
edia saZebni. Cveni cdac swored aqeTaa mima-
rTuli. magaliTisaTvis SerCeulia sainJinro 
fizika. aseTi arCevani ganpirobebulia sruliad 
obieqturi mosazrebebiT _ marTlac erTia, Tu 
fizikas gadavcemT uSualod fizikis specialo-
bis studentebs da meorea, rodesac saqme gvaqvs 
sainJinro anu gamoyenebiTi fizikis swavle-
basTan.

fizika eqsperimentuli mecnierebaa. es ni-
Snavs, rom aq WeSmaritebis erTaderTi krit-
eriumi cda anu eqsperimentia. rogori lamazi 
da logikuric unda iyos Teoriuli modeli, 
eqsperimentuli dadasturebis gareSe mas ara-
vin aRiarebs. magaliTad, mecnierebaSi yvelaze 
prestiJuli prizi, nobelis premia, arasodes 
gaicema Teoriul Sromebze, romlebsac eqs-
perimentuli dadastureba jer ar gaaCnia. es 
niuansi aq moviyvaneT imasTan dakavSirebiT, rom 
fizikis mZlavri maTematikuri aparati xSirad 
badebs gansaxilveli sakiTxebis moWarbebuli 
maTematizaciis cdunebas. aseTi ram TviT fun-
damentur fizikaSic araa mTlad misaRebi, rom 
aRaraferi vTqvaT gamoyenebiT fizikaze. dasa-
dastureblad moviyvanT amonarids genialuri 
a. ainSteinis werilidan miwerils gamoCenili 
fizikosis, p. erenfestisadmi: `Zvirfaso eren-
fest, Tqven ganekuTvnebiT TeoretikosTa im 
umcires nawils, romelTac goniereba ar dau-
kargavT maTematikis epidemiis gamo~ [1]. cxadia, 
aq maTematikis `epidemiis~ Sesaxeb sarkazmisa da 
jansaRi iumoris kargad gaazrebuli Sezavebaa 
moyvanili, magram imis dadasturebad namdvilad 
gamodgeba, rom gamoyenebiTi fizikis swavlebis 
meTodikis Taviseburebebis erT-erTi ZiriTadi 
mimarTulebaa rTuli maTematikuri gardaqm-
nebis gonivruli minimizacia, oRond aramc da 
aramc fizikuri Sinaarsis raime gaubraloebis 
xarjze. sxva sityvebiT rom vTqvaT, aq simZi-

mis centri unda mdebareobdes ara fizikuri 
formulebis mkacr maTematikur gamoyvanaze, 
ara maT wminda maTematikur dafuZnebaze, ara-
med am formulebSi akumulirebuli, latentu-
ri fizikuri Sinaarsis rac SeiZleba gasagebad, 
TvalsaCinod da cxadad gadmocemaze, anu unda 
SevZloT, fizikuri formulebi avalaparakoT 
studenturi auditoriisaTvis gasagebi da rac 
mTavaria, damaintrigebeli da damainteresebeli 
eniT. yovelTvis unda gvaxsovdes, rom mecnier-
ebis ZiriTadi mamoZravebeli Zala aris adami-
anTa Tandayolili, RvTiT danaTluli cnobis-
moyvarebis mZlavri instinqti.

Cveni upirvelesi amocanaa swored am umniS-
vnelovanesi instinqtis, am daucxromeli 
midrekilebis gaRviZeba, romelic praqtikulad 
yvela adamianSi arsebobs da, cxadia, aq gadamwy-
veti mniSvneloba aqvs leqtoris daxelovnebas, 
mis niWsa da moxerxebas, erTi SexedviT Zalze 
rTuli da gaugebari movlenebis gasagebi, cxadi 
da TvalsaCino eniT gadmocemis unars. leqtors 
unda Seswevdes unari, unda cdilobdes, daarw-
munos studenturi auditoria, rom fizika ara 
marto zusti eqsperimentuli mecnierebaa, ara-
med paralelurad es aris da iqneb ufro meta-
dac, Zalze saintereso drama an komedia atom-
ebis, molekulebis, siTxeebis, kristalebisa da 
kidev sxva mravali saxis fizikuri obieqtebis 
cxovrebidan.

leqcia SemoqmedebiTi procesia. es aris in-
teleqtualuri urTierToba leqtorsa da au-
ditorias Soris. amitom, ra Tqma unda, aq saqme 
gvaqvs individualur, subieqtur fenomenTan 
_ yvelas Taviseburi midgoma da sqema SeiZle-
ba hqondes, magram amave dros arsebobs erTg-
vari meToduri mosazrebebi, sqemebi, romlebsac 
garkveuli TvalsazrisiT SeiZleba ganzogade-
buli, erTgvarad yvelasaTvis savaldebulo xa-
siaTi mivaniWoT.

upirvelesad, mizanSewonilad migvaCnia, 
leqciis dasawyisSive auditorias waredginos 
gansaxilveli sakiTxebis mokle nusxa, leqciis 
erTgvari sqematuri monaxazi. am mokle sqemis 
safuZvelzeve unda moxdes ZiriTadi sakiTxebis 
dasma _ ris ganxilvas vapirebT da ra fizikuri 
modelis farglebSi. wina planze gamogvaqvs cne-
biTi da maTematikuri aparati. vfiqrobT, Zalze 
mniSvnelovania, gansakuTrebiT cxadad da gamW-
virvaled Camoyalibdes fizikuri cnebebi, maTi 
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Sinaarsi, maTi ganmarteba, definicia. vimeorebT, 
fizikis swavlebis meTodikaSi udidesi mniS-
vneloba aqvs mis cnebiT aparats da vfiqrobT, 
aranaklebi, vidre maTematikur aparats.

absoluturad dadasturebulia, rom cnebiTi 
analizis marTebuli, moxerxebuli gamoyeneba 
mniSvnelovnad aadvilebs maTematikuri apara-
tis meSveobiT miRebuli rTuli gamosaxulebeb-
is fizikur SinaarsSi garkvevas niuansebSi, maT 
Sinagan logikaSi wvdomas. garkveulobisaTvis 
moviyvanoT magaliTi. SevarCioT studenturi 
auditoriisaTvis sakmaod problemuri sakiTxi _ 
idealuri gazis molekulebis siCqareTa mixed-
viT ganawilebis maqsvelis kanoni. faqtobrivad 
es aris statistikuri fizikis pirveli kanoni. 
igi maqsvelma gamoiyvana mkacri fizika-maTema-
tikuri mosazrebebis safuZvelze. fizikis spe-
cialobis studentebs am kanons gadascemen 
zustad ise, rogorc igi miiRo maqsvelma da es 
gamarTlebulicaa, magram gamoyenebiTi fizikis 
swavlebisas vfiqrobT, swavlebis meTodika 
cota sxvagvari SeiZleba iyos.

maqsvelis ganawilebis kanoni bunebis erT-
erTi fundamenturi kanonia da misi codna Tana-
bradaa saWiro rogorc wminda fizikosebisaTvis, 
aseve inJinrebisaTvis. aq mniSvneloba SeiZleba 
hqondes mxolod garkveul alternativas _ ras 
mivaqcioT upirvelesi yuradReba, maTematikur 
simkacresa Tu am kanonis fizikur Sinaarss. 
Cveni fiqriT, gamoyenebiTi fizikis swavlebi-
sas gansakuTrebuli mniSvneloba unda mieniWos 
am kanonSi SenivTebul fizikur Sinaarss da ara 
im xerxebsa da maTematikur meTodebs, romelTa 
saSualebiTac iqna igi miRebuli.

zemoT moyvanili logikis mixedviT viwyebT 
ZiriTadi abstraqciidan _ idealuri gazis mod-
elidan. vasabuTebT, ratom ugulebelvyofT 
molekulebis zomebs, paralelurad ki ganvix-
ilavT srul uazrobas _ maT Soris Sejaxebebs. 
ratom ugulebelvyofT molekulebs Soris 
urTierTqmedebas, Tuki isini mainc axerxeben 
erTmaneTTan Sejaxebas. es xom TavisTavad ur-
TierTqmedebis gamovlinebaa. vcdilobT, am 
Sinagan konfliqtebs movuZebnoT gonivruli 
safuZveli da msjelobaSi CavrToT studente-
bi. gadavdivarT sakiTxis dasmaze _ ras niSnavs 
fraza: gazis molekulebis ganawileba siCqareTa 
mixedviT. Tavidanve uarvyofT sruliad uazro 
SesaZleblobas, rom gazis yvela molekula moZ-
raobs erTi da imave siCqariT. amave dros vaRi-
arebT, rom molekulebis moZraobisaTvis ar ar-
sebobs raime upiratesi mimarTuleba, anu yvela 
mimarTuleba TanabaralbaTuria.

amrigad mivdivarT sruliad calsaxa 
daskvnamde: idealuri gazis molekulebi imyofe-
bian sruliad qaosur siTbur moZraobaSi. aqve 
vaRiarebT yoveli calkeuli molekulis moZra-

obis individualuri Seswavlis uazrobas maTi 
Zalze didi raodenobis gamo da gadavdivarT 
maqsvelis mier SemoTavazebul meTodze _ 
davyoT molekulebi jgufebad maTi moZraobis 
siCqareebis garkveuli intervalebis (v, v+dv), 
mixedviT. aqedan ki mxolod erTi nabijia das-
mul amocanamde _ gansaxilveli n raodenobis 
molekulebidan mis ra dn nawils eqneba siCqare, 
romelic mdebareobs aRebul (v, v+dv) siCqareTa 
intervalSi. specialurad vusvamT xazs, rom es 
yvelaferi ganixileba T temperaturis raRac 
SerCeuli mniSvnelobisTvis. Semogvyavs maqsve-
lis kanonis maTematikuri gamosaxuleba gamoy-
vanis gareSe da misi grafiki (nax.1):

          dn=   ( )3/2 nv2  

aq m molekulis masaa, k _ bolcmanis mudmiva, 
v _ molekulis moZraobis siCqare, dv _ siCqareTa 
SerCeuli intervalis sigane, T _ temperatura, 
n da dn ukve ganmartebuli teqsti, e _ neperis 
ricxvi, naturaluri logariTmebis fuZe.

 

                  
                 

is faqti, rom maqsvelis ganawilebis grafi-
ki iwyeba koordinatTa saTavidan, niSnavs, 
rom idealur gazSi akrZalulia uZravi mole-
kulebis arseboba [2]. es Sedegi fizikurad 
savsebiT gasagebia. romelime molekula kidec 
rom `gajiutdes~ da `gadawyvitos~, ar miiRos 
monawileoba qaosur moZraobaSi da darCes uZ-
ravad. mas amis saSualebas ubralod ar miscemen 
mezoblebi _ daejaxebian da CaiTreven moZrao-
baSi. grafikis meore mxare (didi siCqareebisaT-
vis), sadac mrudi asimptoturad uaxlovdeba 
nuls, gviCvenebs, rom gazSi arsebobs Zalian 
didi siCqariT moZravi molekulebi, magram maTi 
ricxvi Zalze mcirea. aqve gadavdivarT maqsve-
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lis grafikis maqsimumis Sesabamis saSualo ual-
baTes siCqareze 

                   Vm=  , 

mis Sinaarsze da sabolood vayalibebT miRe-
bul ZiriTad Sedegebs: 1) idealur gazSi ar ar-
sebobs uZravi molekulebi; 2) gazSi arsebobs 
Zalian didi siCqaris molekulebi, magram maTi 
ricxvi Zalian mcirea; 3) idealuri gazis mole-
kulebis moZraobis siCqareTa zeda zRvari gan-
isazRvreba sinaTlis c siCqariT; 4) molekulaTa 
udidesi umravlesoba moZraobs saSualo ual-
baTesi da masTan axlos mdgomi siCqareebiT.

es informacia Cven ZiriTadad amoviReT maqs-
velis ganawilebis kanonis grafikis ganxil-
vidan, magram Zalian advilad davrwmundebiT, 
rom igive daskvnebi miiReba maqsvelis kanonis 
maTematikuri formulis analizidanac.

dabolos, Cven, ra Tqma unda, ar ganvixilavT 
Cven mier SemoTavazebul sqemas, rogorc er-
TaderT yovlismomcvel panaceas, magram migvaC-
nia, rom aseT midgomas aqvs arsebobis ufleba, 
gansakuTrebiT im TvalsazrisiT, rom igi gvex-
mareba, gamoviyvanoT studenti erTgvari `pani-
kis zonidan~, sadac igi xSirad vardeba rTul 
maTematikur gamosaxulebebTan Sejaxebisas. 
dinji, mizandasaxuli, damajerebeli msjelo-
biT SesaZlebeli xdeba maTi darwmuneba, rom 
savsebiT realuria adekvaturi fizikuri Si-
naarsis amoReba erTi SexedviT Zalze rTuli 
maTematikuri formulebidan. amitom migvaCnia, 
rom am mimarTulebiT namdvilad Rirs muSaoba 
da mcdeloba.
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reziume

ganxilulia konkretuli magaliTi, Tu ro-
gor SeiZleba gverdi avuaroT zedmet maTemati-
zacias ZiriTadi Sinaarsobrivi datvirTvis yo-
velgvari darRvevis gareSe. nimuSad SerCeulia 
idealuri gazis molekulebis siCqareTa mixed-
viT ganawilebis maqsvelis kanoni. faqtobrivad 
es aris statistikuri fizikis pirveli kanoni, 
ramac garkveulad ganapiroba kidec misi Ser-
Ceva aRebuli SemTxvevisaTvis. garkveuli mosaz-
rebebis safuZvelze upiratesoba eZleva mkacr 
maTematikur mtkicebaTa erTgvar Semcirebas, 
cxadia, fizikuri Sinaarsis yovelgvari gaubra-
loebisa da dausabuTebeli gamartivebis gareSe. 
amrigad, simZimis centri gadatanil iqna for-
mulebis fizikur Sinaarsze, maT adekvatur in-
terpretaciaze. ZiriTadi motivi aseTi sqemis 
SerCevisas dakavSirebulia im ucilobel faqt-
Tan, rom sainJinro dargebisaTvis upiratesi da 
ganmsazRvrelia gansaxilveli movlenebisa da 
procesebis fizikuri Sinaarsi da Sinagani logi-
ka. garda amisa, swavlebis meTodikis aseTi mima-
rTuleba pozitiurad gvexmareba studentebis 
gamoyvanaSi e.w. `panikis zonidan~, romelSic 
isini sakmaod xSirad vardebian did da rTul 
maTematikur formulebTan da gardaqmnebTan 
Sexebisas.

Summary
R. Bablidze,

M. Chkhaidze
The article draws concrete examples as to how to avoid 

excessive mathematization in natural and engineering  sci-
ences without disrupting the logic of the basic narrative 
line and profaning the topic taught. To demonstrate the 
point, the article draws an example of Maxwell’s law on  
the distribution of ideal gas molecules by their velocities.  
This choice has been largely conditioned by the fact that  
Maxwell distribution is, in fact, the first law of statics. 

The author presents a number of   arguments in favour 
of minimizing, to a certain degree, purely mathematical 
deliberations in presenting topics, although  without any 
profanation or simplistic presentation of the essence of the 
taught phenomena.  The focus shall be shifted towards con-
centrating on exploring the physical essence of formulae 
and their adequate interpretation. The argument in favour 
of assuming such an approach is supported by the irrefu-
table fact that the driving motivation of any engineering 
discipline in studying pertinent  phenomena and processes 
is to gain an insight into their inner physical logics and 
physical essence.

Moreover, the above suggested approach in teaching 
methodology helps to drive learners out of the so-called 
“panic zone” into which they flung quite often when deal-
ing with cumbersome mathematical formulae and transfor-
mations. 


