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yvela mecnierul kvlevaSi - kvlevis kargad dagegmvas-
Tan, winaaRmdegobebis daZlevasTan, moTminebis unarTan, 
logikasTan, TanamSromlobasTan da SejibrTan erTad 
bevria SemTxveviTi movlena, surprizi da Tavgadasavali. 
am mravalferovnebis gamo mecnereba gacilebiT naklebad 
`dalagebulia~, vidre adamianebis umetesoba Tvlis. 
SevCerdeT im  Tvisebebze, romliTac mecnieruli midgoma 
gansxvavdeba bunebis aRwerisa da axsnis sxva gzebisgan.

biologiaSi Serwymulia mecnieruli kvlevis ori 
mTavari mimarTuleba: aRweriTi mecnereba da hipoTeze-
bze agebuli mecnereba. aRweriTi mecniereba ZiriTadad 
bunebis aRwerazea dafuZnebuli. hipoTezebze agebuli 
mecniereba, ZiriTadad bunebis axsnazea dafuZnebuli. 
mecnierul kvlevaTa umetesoba am ori saxis kvlevis 
Serwymazea agebuli. 

aRweriTi mecniereba

mas xandaxan TvalsaCinoebebis mecnierebas   eZaxian. 
aRweriTi mecniereba aRwers bunebriv struqturebs da 
procesebs im maqsimaluri sizustiT, romlis SesaZle-
blobasac iZleva dakvirvebebi da miRebuli Sedegebis 
analizi. magaliTad, aRweriTi mecnierebis meSveobiT 
TandaTan Camoyalibda Cveni warmodgena ujredis ageb-
ulebaze. aRweriTi mecnerebis meSveobiT TandaTan ivse-
ba monacemTa baza sxvadasxva saxeobis genomis Sesaxeb. 

monacemebis  tipebi

dakvirveba aris azrovnebis unaris gamoyeneba in-
formaciis SegrovebaSi pirdapiri an   arapirdapiri 
(sxvadasxva instrumentebis,  magaliTad,   mikroskopis 
meSveobiT) gziT. xelsawyoebi Cveni Tvalsawiers afar-
Toeben.  monacemebi aris dafiqsirebuli dakvirvebebi. 
monacemi informaciis erTeulia, romelsac eyrdnoba 
mecnieruli kvleva. monacemebi bevr adamians warmoudge-
nia cifrebis an diagramebis saxiT. magram bevri monacemi 
aRweriTi xasiaTisaa anu Tvisobrivi monacemebia. magal-
iTad, jein gudali gambiis junglebSi aTwleulebis gan-
mavlobaSi akvirdeboda Simpanzeebis qcevas. savele dak-
virvebebi man dRiurebSi Cawera (suraTi 1.24). man Tavisi 
dakvirvebebi aseve daafiqsira fotoebis da filmebis 
meSveobiT. es Tvisobrivi da ara raodenobrivi monace-
mebi iyo. Tvisobriv monacemebTan erTad gudalma kv-
levisas cxovelis qcevaze uamravi raodenobrivi mona-
cemi gamoiyena. raodenobrivi monacemebi mis dRiurebSi 
gazomvebis saxiTaa warmodgenili. gadaxedeT Tqveni 
universitetis biblioTekaSi nebismier mecnierul Jur-
nals da naxavT tabulebisa da diagramebis saxiT raode-
nobrivi monacemebis uamrav magaliTs. 

induqcia aRweriT mecnierebaSi

aRweriTi mecnierebis meSveobiT vakeTebT daskvnebs, 
romlebic dafuZnebulia logikuri azrovnebis gark

veul tipze. mas induqcia an induqciuri azrovneba 
(logikis nairsaxeoba, sadac ganzogadeba xdeba konkre-
tuli dakvirvebebis did ricxvze dayrdnobiT) ewodeba. 
induqciis magaliTia: _ `mze yovelTvis amodis aRmosav-
leTidan~, an - `yvela organizmi ujredebisgan Sedgeba~. 
bolo ganzogadeba damyarebulia orsaukunovan dak-
virvebebze. ujredze dakvirvebebi daiwyo im periodi-
dan, roca biologebma mikroskopis meSveobiT pirvelad 
aRmoaCines ujredebi sxvadasxva organizmSi. aRweriTi 
mecnierebis Semadgeneli nawilebia _ gulmodgine da-
kvirveba da monacemTa analizi.  induqciur ganzogade-
basTan erTad isini bunebis Seswavlis safuZvelia. 

hipoTezebze dafuZnebuli mecniereba

dakvirvebisa da induqciis meSveobiT aRweriT mec-
nierebaSi xdeba bunebrivi movlenebis mizezebisa da ax-
snis moZieba. cnobismoyvare gonebas ebadeba kiTxvebi. 
magaliTad, ra aris galapagosis mTiulebis modifika-
ciebis mizezi? ra aiZulebs mcenaris fesvebs gaizardos 
siRrmeSi, Reros ki _ simaRleSi? riTi aixsneba is, rom 
mze yovelTvis aRmosavleTidan amodis? mecnierebaSi 
aseT kiTxvebs, rogorc wesi, Tan sdevs hipoTezuri axsna 
da am hipoTezis testireba (Semowmeba).

hipoTezis  roli  kvlevaSi

mecnierebaSi hipoTeza aris kargad Sedgenil kiTxvaze 

 suraTi 1.24. jein gudali Simpanzes qcevaze xarisxobrivi mona-
cemebis Segrovebis dros. gudali iwerda dakvirvebebs savele dRi-
urebSi. xSirad  ixatavda cxovelTa qcevis amsaxvel suraTebs.
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savaraudo pasuxi anu savaraudo axsna. rogorc wesi, es kar-
gad damuSavebuli postulatia, romelic eyrdnoba aRweri-
lobiTi mecnierebisTvis misawvdom monacemebs da warsul 
gamocdilebas. mecnieruli hipoTezebis meSveobiT keTdeba 
prognozebi, romelTa Semowmeba SeiZleba damatebiTi dak-
virvebebiT an kargad dagegmili eqsperementebiT.  

yoveldRiuri problemebis gadasaWrelad yoveli 
Cvengani iyenebs hipoTezebs. magaliTad, Tqveni fara-
ni gafuWda velze muSaobis dros. es aris dakvirveba. 
kiTxva naTelia: ratom ar muSaobs farani? arsebobs amis 
ori realuri hipoTeza, romelic warsul gamocdile-
bas eyrdnoba. pirveli: faranis batareebi gafuWda, da  
meore: naTura gadaiwva. orive variantis meSveobiT xde-
ba situaciis winaswari gaazreba. orive savaraudo vari-
anti SeiZleba eqsperimentiT SevamowmoT. magaliTad, 
hipoTezidan gafuWebuli batareis Taobaze gamomdin-
areobs, rom batareis gamocvliT problema gadaiWreba. 
1.25. suraTi asaxavs am situacias. ra Tqma unda, realur 
cxovrebaSi, roca gviwevs problemis gadawyveta hipo-
Tezebis, prognozebisa da eqsperimentebis meSveobiT, 
iSviaTad vaanalizebT situacias aseTi TanmimdevrobiT. 
hipoTezebze dafuZnebuli mecniereba eyrdnoba adamia-
nis Tvisebas, sxvadasxva xerxebiT axsnas movlenebi da 
warmoqmnili sirTuleebis gadaWras.

deduqcia hifoTezebze agebul mecniere-

baSi miRebuli `Tu....... maSin~ logikaa.

hifoTezebze agebuli mecniereba moicavs logikis 
nairsaxeobas romelsac deduqcias eZaxian. deduqcia in-
duqciis sapirispiroa. induqciuri logika aris  konkre-
tul dakvirvebaze dayrdnobiT ganzogadebuli daskv
nebis gamotana. deduqciuri daskvnebis gakeTebisas, 
logika moqmedebs sapirispiro mimarTulebiT _ ganzo-
gadoebulidan konkretulamde. ganzogadebuli varaudis 
eqstrapolacias (gavrcelebas) vaxdenT konkretul Sede-
gze. Tu varaudi swori iyo, viRebT mosalodnel Sedegs. 
Tu yvela organizmi ujreduli agebulebisaa (varaudi 1) 
da adamiani ki organizms warmoadgens (varaudi 2), maSin 
adamianic ujreduli agebulebisaa (deduqciuri daskvna 
konkretuli SemTxvevisTvis). hipoTezebze agebul mec-
nierebaSi deduqcia, rogorc wesi, winaswarmetyvelebis 
formiTaa mocemuli anu xdeba imis winaswarmetyveleba, 
ra Sedegebs unda velodoT eqsperimentebis an dakvirve-
bebis Catarebis Semdeg, Tu konkretuli hipoTeza (varau-
di) swori iyo. Semdeg xdeba hipoTezis eqsperimentuli 
Semowmeba (testireba) imis gasarkvevad, miviRebT Tu ara 
mosalodnel Sedegs. deduqciur azrovnebas aqvs `Tu-Mma-
Sin~ logikis forma. faranis magaliTis SemTxvevaSi: Tu 
hipoTeza gafuWebul batareaze marTalia da batareas 
SevcvliT, maSin faranma unda imuSaos. 

axlos gavecnoT hipoTezebs  
mecnierul kvlevebSi

faranis magaliTi mecnieruli hipoTezebis ori 
mniSvnelovani Tvisebis karg ilustraciaa:Ppirveli, 
hipoTezis Semowmebaa SesaZlebeli unda iyos: unda ar-
sebobdes ideis vargisianobis Semowmebis raRac gza. 
meore: unda SeiZlebodes hipoTezis iyos uaryofa (fal-

  suraTi 1.25.  hipoTezebze dafuZnebuli  kvlevis  magaliTi

kiTxva

pirveli hipoTeza 
_ gafuWebuli 

batareebi

meore hipoTeza _ 
gadamwvari naTura

varaudi:  batareis 
gamocvliT prob-
lema  gadaiWreba

varaudi: naTuris 
gamocvliT prob-
lema gadaiWreba

varaudis  Semowmeba varaudis  Semowmeba

Semowmebam daadastura 
hipoTeza

Semowmebam uaryo hipoTeza

dakvirveba
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sificireba); unda arsebobdes raRac dakvirveba an eqs-
perimenti, romelic gviCvenebs, rom es idea sinamdviles 
ar Seesabameba. hipoTeza, rom gafuWebuli batarea aris 
faranis gafuWebis erTaderTi mizezi, SeiZleba uarvyoT 
Zveli batareebis axliT SecvliT. magram SeecadeT 
gamoimuSavoT testi Semdegi hipoTezis uaryofisTvis: 
uxilavma moCvenebebma gaafuWes Tqveni farani. uaryofs 
Tu ara moCvenebebis hipoTezas farnis SekeTeba naTuris 
gamocvlis gziT? ara, Tu celqi moCvenebebi agrZeleben 
Tavis xrikebs. 

faranis magaliTi hipoTezebze dafuZnebuli mec-
nierebis meore mTavari Tvisebis ilustracia aris. ide-
aluria ori an meti alternatiuli hipoTezis Sedgena 
da iseTi eqsperimentebis dasaxva, romleTa saSualebiT 
gamoiricxeba SesaZlebeli varaudebi. im or hipoTezas-
Tan erTad, romelTa Semowmeba naCvenebia 1.25 suraTze, 
SeiZleba arsebobdes hipoTeza, rom gafuWda batareebica 
da naTurac. am damatebiTi hipoTezis Semotanis mere ra 
unda vivaraudoT 1.25 suraTze gamosaxuli eqsperimentis 
SemTxvevaSi? ra damatebiTi eqsperimentebi unda davsax-
oT, rom SevamowmoT farnis gafuWebis mravali mizezi?  

faranis magaliTidan gamomdinareobs kidev erTi 
mniSvnelovani daskvna hipoTezebze dafuZnebuli mec-
nierebis Sesaxeb. miuxedavad imisa, rom naTuris gadaw-
vis hipoTeza CvenTvis yvelaze misaRebia, unda vicodeT, 
rom testi adasturebs ara am hipoTezis siswores, ar-
amed ar axdens mis uaryofas. iqneb Zveli naTura sulac 
ar yofila gadamwvari da ubralod araswored iyo Cay-
enebuli, axali ki sworad davayeneT. SegviZlia vcadoT 

am hipoTezis uaryofa, Tu vsinjavT Semdeg eqsperiments 
– movxsniT Zvel naTuras da SevecdebiT mis sworad day-
enebas. magram eqsperimentebis simravle verc erT hipo-
Tezas ver daadasturebs ise, rom saeWvo aRar iyos nebi-
smieri hipoTezis Semowmeba eqsperimentis meSveobiT 
SeuZlebelia. hipoTeza sarwmunoa, Tu ramdenime testiT 
ver moxerxda misi gamoricxva (uaryofa), maSin, roca sxva 
hipoTezebi am testirebiT gamoiricxa. 

miTi mecnierul meTodze

gafuWebuli farnis SemTxvevaSi moqmedebebis Tan-

mimdevroba (suraTi 1.25) gamoxatavs mecnieruli kvel-
vis idealizebul process, romelsac mecnierul meTods 
uwodeben. SegviZlia SevniSnoT am procesis elementebi 

  suraTi 1.26  
nestriani futkari  
da  unestro yvavilis 
buzi, romelic hgavs 
futkars

 suraTi 1.27.    karolinas samefo gvelisa da marjnis gvelis 
gavrcelebis geografiuli regioni.  alisferi samefo gvelis 

(Lampropeltis triangulum) mier Sxamiani aRmosavleTis marjnisferi 

aspitis gamafrTxilebeli Seferilobis (Micrurus fulvius) mimikria. 
es ori gveli CrdiloeTi da samxreTi karolinis bevr regionSi bi-
nadrobs. amave dros samefo gvelis geografiuli regioni Crdilo-
eTiT da dasavleTiT scdeba marjnisferi aspitis gavrcelebis geo-
grafiuli regionis farglebs. 
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mecnierul naSromTa umetesobaSi, magram aseTi mkve-
Trad gamoxatuli formiT, iSviaTad. Zalian cotaa iseTi 
mecnieruli kvleva, romelic mkacrad misdevs am nabi-
jebis Tanmimdevrobas anu mecnieruli meTodebis `sax-
elmZRvanelos~. magaliTad, mecnierma SeiZleba dageg-
mos eqsperimenti, magram ukan daixios, roca dainaxavs, 
rom kargi eqsperimentis gansaxorcieleblad meti dak-
virvebis Catarebaa saWiro. sxva SemTxvevebSi dakvirve-
bebis Sedegad kargad Camoyalibebuli kiTxvebis dasmas 
SeiZleba didi dro dasWirdes, sanam am mimarTulebiT 
Catarebuli sxva kvlevebis meSveobiT  sxva kuTxiT da-
vinaxavT adrindel dakvirvebebs. magaliTad, darvini 
agrovebda galapagosis mTiulebis saxeobaTa koleq-
cias. gavida wlebi, sanam damkvidrda bunebrivi gadarCe-
vis idea da biologebma SeZles am frinvelebis istori-
aze mniSvnelovani sakiTxebis Camoyalibeba. 

metic, mecnierebi zogjer cvlian kvlevis mimar-
Tulebas, roca xvdebian, rom `sxva xes uvlidnen~ 
sakiTxis araswori dayenebiT. magaliTad, me-20 sauku-
nis dasawyisSi Sizofreniisa da maniakalur _ depre-
siuli  fsiqozis (axla orpolusian fsiqozs uwodeben) 
Seswavlisas mkvlevarebi araswori gziT midiodnen. yu-
radRebas amaxvilebdnen cxovrebis manZilze gadatanil 
stresebze, romlebic mkvlevarTa azriT, am darRvevis 
Camoyalibebas iwvevda. am daavadebebis gamomwvevi mize-
zebisa da mkurnalobis gzebis dadgena moxerxda, roca 
SeZles sakiTxis sxvagvarad dayeneba: rogor moqmedebs 
daavadebis ganviTarebaze tvinis muSaobis konkretu-
li qimiuri darRvevebi. patiosnad rom vTqvaT, isto-
riuli perspeqtividan ukeT Cans  aseTi `Sebrunebebi~ 
mecnierul kvlevebSi. arsebobs meore mizezi, ratom 
ar unda mivyveT kvlevis Catarebis yvela safexurs, Tu 
samecniero kvlevisas kargi Sedegebis miReba gvinda. 
umetes SemTxvevaSi aRweriT mecnierebaSi STambeWdav 
Sedegebs aRwevdnen egreT wodebuli `mecnieruli meTo-
dis~ safexurebis gavlis gareSe. 

laboratoriuli kvlevis dros, ra Tqma unda, mniS-
vnelovania eqsperimentis Catareba mecnieruli meTo-
dis gaTvaliswinebiT, magram aseve mniSvnelovania ar 
mivyveT stereotipebs mecnierebaSi anu mecnieruli kv-
levis mkacr sistemas.    

calkeul magaliTebze dafuZnebuli 

mecnieruli kvleva: gvelis populaciaSi 

mimikriis Seswavla

axla, roca ganvixileT aRweriTi mecnierebisa da 
hipoTezebze dafuZnebuli mecnierebis ZiriTadi niSne-
bi, SevZlebT imis garkvevas, kvlevis romel meTods mi-
vmarTavT konkretuli sakiTxis Seswavlis dros. 

es istoria daiwyo aRweriTi mecnierebisTvis damax-
asiaTebeli dakvirvebebisa da ganzogadoebebis gamota-
niT. Sxamiani cxovelebi xSirad arian mkveTri Seferil-

obis. am cxovelebs iseTi gareganuli niSnebi axasiaTebs, 
romlebic advilad SesamCnevia maT saarsebo garemoSi. 

aseT Seferilobas gamafrTxilebels uwodeneb, is 
`saxifaTo saxeobebis~ gamafrTxilebeli signalia po-
tenciuri mtaceblisTvis. magram bunebaSi arsebobs 
mimikria (mimsgavseba). es matyuarebi garegnulad is-
eve gamoiyurebian, rogorc Sxamiani saxeobebi, magram 
sinamdvileSi uvneblebi arian. magaliTisTvis gamodgeba 
yvavilis buzi, mas ar gaaCnia nestari, ar aris Sxamiani, 
magram SeferilobiT futkars hgavs (suraTi 1.26).
ra aris aseTi mimikriis (msgavsebis) funqcia? ra upi-
ratesobas aZlevs is cxovels? 1862 wels britanelma 
mecnierma henri beiTsma wamoayena hipoTeza, rom aseTi 
mimsgavseba, rogoric yvavilis buzs aqvs, sasargebloa 
am buzebisTvis. mtacebeli mas erideba, radganac Tvlis 
,rom is Sxamiania. sxva sityvebiT rom vTqvaT, es `eSma-
koba~ SeiZleba evoluciuri adaptacia iyos, romelic 
amcirebs mimikriuli cxovelis daRupvis risks. es intu-
iciuri hipoTeza iyo. misi Semowmeba eqsperimentulad, 
gansakuTrebiT savele eqsperimentebis meSveobiT, im 
dros Zneli iyo. magram 2001 wels biologebma daviT da 
Kkerin  feningebma uiliam herkombTan erTad, romelic 
maSin CrdiloeT karolinis universitetis bakalavri 
iyo, dagegmes martivi, magram daxvewili savele eqsperi-
menti. am eqsperimentiT moxerxda mimikriis Sesaxeb be-
iTis hipoTezis Semowmeba. 

mecnierebma Seiswavles mimikriis mizezebi CrdiloeTi 
da samxreTi karolinis gvelebSi. Sxamian gvels, romelsac 
marjnisferi aspiti hqvia (aSS-s aRmosavleTiTaa gavrcele-
buli), aqvs gamafrTxilebeli Seferiloba: monacvleobiTi 
mkveTri wiTeli, yviTeli da Savi feris rgolebi. Mmtace-
blebi iSviaTad esxmian Tavs am gvels. rogorc Cans, ara 
imitom, rom gamocdilebiT swavloben, is saxifaToa (ase-
Ti gamocdilebis miReba SeuZlebelia, vinaidan am gvelis  
pirvelive nakbeni sasikvdiloa), aramed imitom, rom bune-
brivi gadarCevis Sedegad gaizarda memkvidreobiTi in-
stinqtis mqone mtaceblebis ricxvi. instinqti karnaxobs 
mtaceblebs, rom am Seferilobas unda moerido.   

uSxamo gveli, romelsac samefo gveli hqvia, marj-
nis gvelis msgavsi Seferilobisaa. orive, samefo gvelic 
da marjnisferi aspitis binadrobs karolinaSi, magram 
samefo gvelis geografiuli regioni ufro farToa. is 
binadrobs im regionebSic, sadac marjnisferi aspiti ar 
aris gavrcelebuli. 

karolinaSi gvelebis geografiuli gavrcelebis meS-
veobiT moxerxda mimikriis hipoTezis ZiriTadi varau-
dis Semowmeba. mimikriam unda daicvas samefo gveli 
mtaceblebisgan, magram marto im regionebSi, sadac mar-
jnisferi aspitic aris gavrcelebuli. mimikriis hipo-
Tezidan gamomdinareobs, rom mtacebeli ufro xSirad 
Tavs daesxmis samefo gvels im arealSi, sadac ar aris 
marjnisferi aspiti da iSviaTad iq, sadac marjnisferi 
aspitic aris gavrcelebuli. 
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xelovnuri  gvelebis  meSveobiT  Cat-
arebuli  savele  eqsperimentebi 

mimikriis hipoTezis Sesamowmeblad herkombma ma-
vTulisgan gaakeTa aseulobiT xelovnuri gveli. mav-
Tuli dafaruli iyo Tixismagvari nivTierebiT _ plas-
tiliniT. man xelovnuri gvelis ori modeli Seqmna: 
eqsperimentuli jgufi samefo gvelisTvis damaxasiaTe-
beli wiTeli, Savi da yviTeli rgolebiT da sakontrolo 
jgufi romelSic marto yavisferi gvelebi Sedioda. sa-
kontrolo jgufi Sesadareblad gamoiyenes. 

mkvlevarebma xelovnuri gvelebis es ori jgufi 
(TiToeul jgufSi gvelebis Tanabari raodenoba iyo) 
moaTavses samxreTi da CrdiloeTi karolinis bunebriv 
pirobebSi. gvelebi im adgilebSic moaTavses, sadac mar-
jnisferi aspiti ar binadrobs (ixileT suraTi 1.27). oTxi 
kviris Semdeg mecnierebma Seagroves xelovnuri gvelebi 
da aRricxes mtaceblebis klanWebisa da kbilebis anabe-
Wdebis raodenoba. amiT daadgines, romel gvelebze da 
ramdenjer moxda Tavdasxma. yvelaze xSirad gvelebs 
Tavs esxmodnen meliebi, koiotebi da maCvebi, magram 
Savma daTvmac ramdenjerme scada xelovnuri gvelebis 
daWera (suraTi 1.28).

am monacemebma daadastura mimikriis hipoTezis 
ZiriTadi varaudi. im regionebSi, sadac marjnisferi as-
pitia gavrcelebuli, mtaceblebi rgolebian xelovnur 
samefo gvelebs iSviaTad esxmodnen Tavs yavisfer xe-
lovnur gvelebTan SedarebiT. 1.29 suraTi am savele 
eqsperimentis Semajamebelia. momavalSi samecniero eqs-
perimentis sailustraciod gamoviyenebT 1.29 suraTis 
msgavs formas.

kontrolirebadi  eqsperimentebis dagegmva 

gvelis mimikriaze Catarebuli eqsperimenti imis maga-
liTia, rogor gegmaven mecnierebi eqsperiments erTi cv-
ladis Sesamowmeblad da sxva arasasurveli cvladebis,  
Cvens SemTxvevaSi mtaceblebis ricxvis gasaneitrale-
blad. aseT eqsperiments sakontrolo eqsperiments uwo-
deben. xelovnuri samefo gvelebi (eqsperimentuli jgufi) 
Sedarebulia sakontrolo jgufTan (yavisferi xelovnuri 
gvelebi). idealuria, Tu eqsperimentuli da sakontrolo 
jgufi gansxvavdeba erTi niSniT, romlis moqmedebis gamo-
savlenad igegmeba eqsperimenti – Cvens SemTxvevaSi gvelis 
Seferilobis gavlena mtaceblebis qcevaze.  

ra moxdeba, Tu mkvelvari ver SeZlebs eqsperimen-
tis kontrols? sakontrolo jgufis gareSe (yavisferi 
xelovnuri gvelebi), sxvadasxva geografiul regionSi 
Tavdasxmebis raodenoba xelovnur samefo gvelebze 
arafris mTqmelia. ver gamovitanT daskvnas, rogor mo-
qmedebs sxvadasxva regionSi mobinadre gvelis Seferi-
loba mtaceblis qcevaze. iqneb aRmosavleT da samxreT 
regionebSi binadari gvelebs mtacebeli Tavs naklebad 
esxmian ubralod imitom, rom iq naklebia mtaceble-

bi; an iqneb ufro Tbili klimatis gamo am regionebSi 
mtaceblebi naklebad mSivrebi arian. xelovnuri yav-
isferi gvelebis saSualebiT mkvelvarebma aiciles 
mtaceblebis simWidrovisa da klimatis gavlenis faq-
torebi. am faqtorebs unda hqonodaT erTnairi efeqti 
sakontrolo da eqsperimentul jgufebze. samxreT da 
aRmosavleT regionebSi mtaceblebi metad esxmodnen 
yavisfer xelovnur gvelebs, vidre samefo gvelebs. 
kargad dagegmilma eqsperimentma gvaCvena, rom Seferi-
loba erTaderTi faqtoria, romlis gamo mtaceblebi 
naklebad esxmian samefo gvelis Seferilobis mqone xe-
lovnur gvelebs, romlebic moaTavses marjnisferi 
aspitis sacxovrebel regionSi. daTvlili iyo ara Tav-
dasxmaTa absoluturi umarTebuloa, romelic ganx-
orcielda xelovnur samefo gvelebze, aramed sxvaoba 
xelovnur yavisfer da xelovnur samefo gvelebze Tav-
dasxmebs Soris. 

marTebuli ara aria vifiqroT, rom gamoTqma _ kon-
trolirebadi eqsperimenti niSnavs, rom mecneri eqsperi-
ments absoluturad akontrolebs, yvela Tviseba, garda 
erTisa, romlis Semowmebac unda mecniers, ucvleli rCe-

  suraTi 1.28.   xelovnuri gvelebi, romlebic mimikriis hipo-
Tezis Sesamowmeblad gamoiyenes savele eqsperimentSi. SeiZleba 
dainaxoT Savi daTvis kbilebis anabeWdi  (b).

(a)  xelovnuri  samefo  gveli

(b) xelovnuri  yavisferi  gveli,  romelzec  Tavdasxma 
iyo  mtaceblis  mxridan
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ba. es SeuZlebelia ara marto savele kvlevebis dros, 
aramed ufro regulirebad laboratoriul pirobeb-
Si. mkvlevarebi akontroleben arasasurvel cvalebad 
efeqtebs ara maTi gamoricxviT garemos faqtorebis  
regulaciis meSveobiT, aramed maTi gavlenis gamor-
icxviT sakontrolo jgufebis meSveobiT. 

ra zRudavs mecnierul kvlevas

mecnieruli kvleva bunebis Seswavlis mZlavri 
iaraRia, magram arsebobs SezRudvebic. garkveul 
sakiTxebs kvleva ver pasuxobs. es SezRudvebi 
gamowveulia mecnierebis moTxovniT, rom SesaZlebe-
li iyos hipoTezebis Semowmeba da uaryofa. dakvirve-
bebi da eqsperimentebi ki ganmeorebadi unda iyos. 

dakvirveba, romlis damtkicebac SeuZlebelia, 
saintereso da StambeWdavi SeiZleba iyos, magram mec-
nierulad dadasturebulad ar CaiTvleba. sareklamo 
farebma SeiZleba dagvajeron, rom xandaxan ZaRl-
isTaviani adamianebi ibadebian an Tqveni klaselebi 
ucxoplanetelebi arian.  

mowmis daudasturebeli Cveneba an kompiuteruli 
kolaJi StambeWdavia, magram arasarwmuno. mecniere-
baSi eqsperimentebisa da dakvirvebebis Sedegebi 
marto maSin aris sarwmuno, Tu gameorebis kriteri-
ums akmayofilebs. mecnierebma, romlebic karoli-
naSi gvelis mimikrias ikvlevdnen, msgavsi monacemebi 
miiRes, roca marjnisferi aspitisa da samefo gve-
lis saxeobebze eqsperimentebi gaimeores arizonaSi. 
Tqvenc unda SeZloT msgavsi monacemebis miReba, Tu 
am eqsperiments gaimeorebT. 

da bolos, SezRudvebi mecnierebaSi gamowveu-
lia misi swrafviT realizmisken _  is eZebs bunebriv 
mizezs bunebis fenomenebis asaxsnelad. mecnierebas 
ar SeuZlia arc daadasturos da arc gamoricxos 
hipoTeza, rom keTili angelozebi Tu avi, sulebi ,an 
moCvenebebi arian Stormis, cisartyelas, daavadebis 
an gankurnebis mizezi. aseTi zebunebrivi axsna, mar-
tivad rom vTqvaT, scdeba mecnierebis sazRvrebs.

mecnieruli Teoriebi

`es, ubralod, Teoriaa~ _ Teoriis cnebis yovel-
dRiuri gamoiyeneba xSirad Seumowmebel spekula-
ciebs ukavSirdeba. magram cnebas `Teoria~ aqvs sul 
sxva datvirTva mecnierebaSi. ra aris mecnieruli 

   SekiTxva: axdens Tu ara gavlenas Sxamiani marjnisferi as-
pitebis yofna regionSi maT msgavs samefo gvelebze Tavdasxmebis 
raodenobaze? 

savele eqsperimenti adasturebs mimikriis hipoTezas da adas-
turebs (ar uaryofs) mTavar varauds, rom marjnisferi aspitebis 
imitacia sasargebloa marto maTi gavrcelebis arealSi. eqsperi-
mentiT aseve Semowmda alternatiuli hipoTeza, rom mtaceblebi 
saerTod eridebian mkveTrad Seferilrgolebian gvelebs imisda 
miuxedavad cxovroben Tu ara am regionSi imave Seferilobis 
Sxamiani gvelebi. es hipoTeza gamoiricxa xelovnurrgolebian 
gvelebze Tavdasxmebis didi raodenobiT im regionebSi, sadac Sx-
amiani marjnisferi aspitebi ar binadroben.

suraTi  1.29. 

eqsperimenti: devid feningma da misma kolegebma daamzades 
xelovnuri gvelebi mimikriis hipoTezis im 

varaudis Sesamowmeblad, rom samefo gvelebisTvis mimikrias 
sargebloba moaqvs marto Sxamiani  marjnisferi aspitis gavrce
lebis regionebSi.  rukaze X-iT aRniSnulia is regionebi, sadac 
mkvlevarebma moaTavses xelovnuri samefo gvelebis (eqsperimen-
tuli jgufi) da xelovnuri yavisferi gvelebis (sakontrolo jgu-
fi) Tanabari raodenoba. mkvlevarebma oTx kviraSi Seagroves xe-
lovnuri gvelebi da aRricxes Tavdasxmebis raodenoba klanWebis 
da kbilebis anabeWdebis raodenobis mixedviT. (suraTi 1.28)

Sedegebi:
marjnisferi aspitis gavrcelebis regionebSi 

mtaceblebi gacilebiT iSviaTad esxmodnen xelovnur samefo gv-
els, vidre xelovnur yavisfer gvels. im reg Tavs ionebSi, sadac 
marjnis gveli ar binadrobs `samefo gvelis” gamafrTxilebel 
Seferilobas didi efeqti ar hqonda. piriqiT, am regionebSi xe-
lovnur samefo gvelze meti Tavdasxmebi iyo, vinaidan mkveTri 
Seferilobis gamo misi danaxva mtacebels uadvildeboda. 

adgilebSi, sadac marjnis gvelebi 
ar binadroben, meti Tavdasxma iyo 
xelovnur samefo gvelebze. 

daskvna: 

Tavdasxmebi  xelovnur samefo gvelebze %

Tavdasxmebis  xelovnur yavisfer gvelebze%

adgilebi, sadac xelovnuri 
gvelebi moaTavses

adgilebSi, sadac marjnis 
gvelebi binadroben, meti Tav-
dasxma iyo xelovnur yavisfer 
gvelebze
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Teoria da riTi gansxvavdeba is hipoTezisa an Cveu-
lebrivi spekulaciisgan?

pirveli, mecnieruli Teoria gacilebiT ufro far-
To cnebaa, vidre hipoTeza. hipoTezaa: `mimikria uSxamo 
gvelebSi aris adaptacia, romelic icavs maT mtace-
blebisgan~. Teoriaa: `evoluciuri adaptaciebi bune-
brivi gadarCevis Sedegia~. darvinis bunebrivi gadarCe-
vis Teoria moicavs adaptaciebis uamrav nairgvarobas 
mimikriis CaTvliT. 

meore, Teoria sakmaod ganzogadebuli unda iyos, 
rom misgan ganviTardes mravali axali, konkretuli, 
Semowmebadi hipoTeza. magaliTad, peter da rozmari 
grantebma, prinstonis universitetis TanamSromleb-
ma, darvinis bunebrivi gadarCevis Teoriis gavleniT 
Seamowmes galapagosis mTiulebis niskartebis formis 
cvlilebis konkretuli hipoTeza. niskartebi icvle-
boda imisda mixedviT, ra sakvebis mopoveba uxdebodaT 
frinvelebs ama Tu im kunZulze.   

da mesame, nebismier hipoTezasTan SedarebiT, Teo-
rias, rogorc wesi, adasturebs gacilebiT meti Tval-
saCinoeba (faqti). mecnierebaSi miRebuli Teoriebi (mag-
aliTad , Bbunebrivi gadarCevis Teoria) dafuZnebulia 
dakvirvebaTa mravalferovnebaze da dadasturebulia 
mravali faqtiT. dakvirveba zogad Teoriebze dResac 
grZeldeba konkretuli uaryofadi hipoTezebis Semowme-
biT, romlebsac es Teoriebi warmoSoben.    

miuxedavad monacemebis simravlisa, romlebic adas-
tureben farTod aRiarebul Teoriebs, mecnierebi xan-
daxan cvlian an uaryofen Teoriebs, Tu maT kvlevis 
axali meTodebis saSualebiT miRebuli  monacemebi ar 
adasturebs. magaliTad, cocxali organizmebis 5 same-
fod dayofis Teoria axali meTodebis gamoyenebis Sem-
deg Seicvala. am meTodebis meSveobiT SesaZlebeli gaxda 
kvlevebi ujredul da molekulur doneze da naTesaobis 
dadgena organizmebs Soris molekulur doneze. Tu arse-
bobs ~simarTle~ mecnierebaSi, is pirobiTia da damyare-
bulia am momentisTvis CvenTvis misawvdom monacemebze. 

modelireba mecnierebaSi

biologiis kursis gavlisas SeiZleba muSaoba mo-
giwioT modelirebaze. iqneb dagWirdeT qromosomebze 
dayrdnobiT ujredis gayofis modelireba an mogi-
wioT baqteriis populaciaTa zrdis winaswari dagegmva 
maTematikuri modelebis meSveobiT. mecnierebi ageben 
modelebs, romlebic maTi ideebis naklebad abstraq-
tuli gamoxatvaa.  magaliTad, Teoriebis an iseTi bune-
brivi fenomenebis, rogoricaa biologiuri procesebi.  
mecnierul modelebs bevri forma aqvs: diagramebi, 
grafikebi, samganzomilebiani obieqtebi, kompiuteruli 
programebi an maTematikuri tolobebi.

modelis tipis SerCeva

modelis tipis SerCeva damokidebulia imaze, rogor 
vapirebT mis gamoyenebas obieqtis, ideis an procesis 
asaxsnelad da warsadgenad. zogierTi modeli Zalian mi-
axloebulia sinamdvilesTan. sxva modelebis gamoyeneba 
ufro advilia, Tu isini simboluri da sqematurnia. mag-
aliTad, 1.30 suraTze mocemuli martivi sqema adamianis 
gulis saknebSi sisxlis mimoqcevis modelia. misi dax-
marebiT SegviZlia cocxali adamianis guls ar SevexoT. 
mecnierebma gulis muSaobis mravali modeli Seqmnes, 
romlebic qirurgs operaciis momzadebaSi exmareba.

rasac ar unda gamoxatavdes modeli, misi daniS-
nulebaa misawvdomi monacemebis asaxva, axali dakvirve-
bebis  Sedegbis Tavmoyra, samomavlo eqsperimentebis 
Sedegebis winaswarmetyveleba da im procesis efeqturi 
asaxva da wardgena, romelsac modeli gamosaxavs.  

mecnierebis kultura

mxatvruli da animaciuri filmebi xandaxan mec-
nierebs warmogvidgenen martoxela sulebis saxiT, rom-
lebic izolirebul laboratoriebSi muSaoben. sinamd-
vileSi mecniereba friad socialuri samuSaoa. mecnerTa 
umetesoba jgufebad muSaobs. am jgufebSi Sedian ro-
gorc bakalavrebi, ise magistrebi.  

mecnierebaSi warmatebis misaRwevad kargia, Tu mec-
niers uadvildeba urTierToba (suraTi 1.31). kvlevis 

  suraTi1.30   sisxlis mimoqcevis modelireba adamianis oTx-
saknian gulSi

sxeulidan filtvebidan

sxeuliskenfiltvebisken

marjvena
winaguli

marjvena
parkuWi

marcxena
winaguli

marcxena
parkuWi



30

Sedegebi ar iqneba aRiarebuli, vidre mas  sxva mec-
nierebs ar gaacnoben seminarebis, publikaciebisa da  
vebsaitebis meSveobiT. 

samecniero sazogadoebisTvis damaxasiaTebelia 
kooperacia da Sejibri. mecnierebi, romlebic erT 
sakiTxze muSaoben, xSirad amowmeben erTmaneTis Sede-
gebs damatebiTi dakvirvebebiT an eqsperimentebiT. 
roca ramdenime mecnieri ikvlevs erT da imave sakiTxs, 
saxezea Sejibris yvela Semadgeneli nawili. mecnierebs 
axarebs, Tu pirvelebma miaRwies Sedegebs mniSvnelovani 
eqsperimentis an aRmoCenis dros. 

biologebis sazogadoeba mecnierTa didi sazoga-
doebis nawilia. is drois Sesabamisad icvleba. magali-
Tad, karieris gakeTebis SesaZleblobebis gazrdam gaz-
arda biologiaSi momuSave qalebis ricxvi, rac, Tavis 
mxvriv, moqmedebs zog mecnierul mimarTulebaSi kv-
levebis xasiaTze. ramdenime aTwleulis winaT biologe
bi cxovelebis reproduqciuli qcevis Seswavlisas 
ZiriTadad ikvlevdnen mamrebis konkurencias mdedris 
dasaufleblad.  bolo kvlevebSi ki xazgasmulia mdedris 
mniSvnelovani roli mamris SerCevaSi.  magaliTad, frin-
velTa mraval saxeobaSi dedlebi irCeven mamlebs maTi 
kaSkaSa Seferilobis mixedviT. mkveTri Seferiloba gam-
ravlebis kargi unarisa da sijansaRis maCvenebelia, rac 
mdedrisTvis jansaRi STamomavlobis gaCenis garantiaa. 

zogierTi filosofosi amtkicebs, rom mecnoereba 
moiqca kulturisa da politikis gavlenis qveS da 
`bunebis Semecnebis~ sxva gzebTan SedarebiT dakar-
ga obieqturoba. meore mxares arian eqstremistebi 
romelTa azriT mecnieruli Teoria dakanonebuli unda 
iyos da bunebis Semecnebis sxva gzebi unda gamoiricxos. 
sinamdvileSi realoba sadRac SuaSia – mecniereba iS-

viaTad aris obieqturi an ueWvli, magram is ganagrZobs 
ganviTarebas eqsperimentebze, dakvirvebebsa da hipoTe-
zebze dayrdnobiT. 

 mecniereba, teqnologia da sazogadoeba 

kavSiri mecnerebasa dasazogadoebas Soris ufro 
mkafio xdeba, Tu am suraTSi teqnologiebs CavrTavT. 
mecneiereba da teqnologiebi zogjer kvelvis msgavs 
meTodebs mimarTaven, magram maTi mizani gansxvavebu-
lia. mecnierebis mizania bunebis fenomenis gageba. te-
qnologiebi ki iyeneben mecnierul miRwevebs konkretuli 
miznebisTvis. biologebi da sxva mecnierebi saubroben  
aRmoCenebze, teqnologebi ki  _  gamogonebebze. am gamo-
gonebebiT sargebloben mecnierebi. isini iyeneben axal 
teqnologiebs TavianT muSaobaSi. sistemur biologiaSi 
informaciuli teqnologebis mniSvneloba amis erT-erTi 
magaliTia. ase rom mecniereba da teqnologiebi erTma-
neTzea damokidebulebi. 

mecnierebisa da teqnologiis myari erTianobas 
udides gavlenas axdens sazogadoebaze. magaliTad, 50 
wlis win uotsonis da krikis mier dnm-is struqturis 

  suraTi 1.31. mecniereba da socialuri procesi. niu-iorkis univer-
sitetis  laboratoriis ufrosi botanikosi Ggloria koruCi aswavlis 
Tavis erT-erT students molekuluri biologis meTodebs. SeRebili 
masala, romelsac am suraTze xedavT, dnm-is fragmentia. misi Tvisebebi 
sxvadasxva adamianSi gansxvavebulia.    

  suraTi 1.32.  dnm teqnologiebi da  danaSaulis gamoZieba.  ga-
momZieblebs danaSaulis gamoZiebisas SeuZliaT msxverplis an dam-
naSavis sisxlidan an sxeulis qsovilebidan gamoyon dnm da miiRon 
molekuluri `anabeWdebi”. SeRebili `zolebi”, romlebsac am sura-
Tze xedavT, dnm-is fragmentebia. am fragmentebis struqtura yvela 
adamianSi gansxvavebulia.
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dadgenam da dnm-is genebis gaSifrvam Seqmna axali mimar-
Tuleba _  sainJinro genetika, romelmac Secvala mrava-
li mimarTuleba: medicina, soflis meurneoba da metye-
veoba (suraTi 1.32). uotsoni da kriki albaT fiqrobdnen, 
rom maT aRmoCenas didi gavlena eqneneba cxovrebaze, 
magram Zneli warmosadgenia scodnodaT am gavlenis 
masStabebi. teqnologiebis ganviTarebis mimarTulebebi 
imdenad ar aris damokidebuli cnobismoyvareobaze, ro-
melic ganapirobebs fundamenturi mecnierebis ganviTa-
rebas, ramdenadac adamianebis moTxovnebsa da sazoga-
doebis mdgomareobaze drois konkretul monakveTSi. 
debatebi teqnologiaSi ZiriTadad exeba imas `unda 
gavakeToT es, Tu ara~, vidre `SeiZleba Tu ara amis ga-
keTeba~. teqnologiur miRwevebTan erTad gaCnda rTuli 
arCevani. magaliTad, ra SemTxvevebSi SeiZleba dnm-is 
teqnologiis gamoyeneba adamianis memkvidreobiTi daa-
vadebebis gamosavlenad? es testireba yovelTvis nebay-
oflobiTi unda iyos, Tu arsebobdes iseTi SemTxvevebi, 
roca is savaldebulo unda gaxdes? sadazRvevo kom-
paniebs da samsaxuris xelmZRvanelobas unda hqondes Tu 
ara ufleba am informaciis gamoyenebisa, iseve rogorc 
sxva informaciis janmrTelobis Sesaxeb?  

es eTikuri problemebi iseve exeba politikas, eko-
nomikasa da kulturas, rogorc mecnierebasa da te-
qnologiebs. mecnierebsa da inJinrebs evalebaT poli-
tikosebis, biurokratebis, korporaciis liderebisa 
da sxva adamianebis ganaTleba imaze, Tu rogor muSaobs 
mecniereba da ra potenciuri saSiSroeba da potenciuri 
warmateba moaqvs konkretul teqnologiebs. mecniereba-
teqnologia-sazogadoebas Soris rTuli kavSiris ganx-
ilva nebismieri biologiis kursis mniSvnelobas zrdis.

koncefcia Semowmeba  1.5
1. dawereT winadadeba romelic akavSirebs or Temas 

`mecnieruli kvleva~  da `mecniereba, teqnologia 
da sazogadoeba~. 

koncefcia 1.6
Temebi, romlebic biologiur  

koncefciaTa safuZvels qmnian 

biologia sxva mecnierebebTan SedarebiT met disci-
plinaTa codnas iTxovs, nawilobriv cocxali sistemebis 
sirTulis gamo, nawilobriv ki imitom, rom biologiaSi 
gaerTianebulia ramdenime mecniereba. biologisTvis 
aucilebelia qimiis, fizikis ada maTematikis codna. Ta-
namedrove biologia mravaldargian sports mogvagonebs 
(aTWids?) sabunebismetyvelo mecnierebebSi. sxva  mec-
nierebebTan SedarebiT biologia yvelaze ufro dakav-
Sirebulia humanitaruli da socialur mecnierebebTan. 
Tu Sesaswavlad biologias airCevT, Tqven namdvilad 
`saWiro adgilze saWiro dros~  aRmoCndebiT.

ara aqvs mniSvneloba, ram mogiyvanaT biologiaSi, 
Tqven yvela SemTxvevaSi aRmoaCenT, rom sicocxlis Ses-
wavla saocrad mimzidveli da sainteresoa. magram es 
mudmivad cvalebadi sagani xandaxan profesional bi-
ologebsac aSinebs. rogor unda SeZlos damwyebma stu-
dentma sicocxleze logikuri warmodgenis Camoyalibeba 
imis magivrad, rom uimedod Seecados am sagnSi arsebuli 
mravali detalis damaxsovrebas? erTi gamosavalia nas-
wavli masalis Temebad gaerTianeba, (romlebic mTel 
biologiaze vrceldeba) da sicocxleze biologiuri 
(mecnierul)  azrovnebis Camoyalibeba. es gamogadgebaT 
aTwleulebis merec, roca saxelmZRvaneloebSi dafiq-
sirebuli konkretuli informacia daZveldeba da davi-
wyebas miecema. 1.1 tabulaze mocemulia zogadi Temebis 
CamonaTvali, romlebzec am TavSic iyo laparaki. am  
Temebs Cvens wignSi kvlav davubrundebiT. maTi gacnoba 
sicocxlis SeswavlaSi da sicocxlis Sesaxeb sakuTari 
kiTxvebis CamoyalibebaSi dagexmarebaT. 


