
Tavi 2

mecnieruli kvlevis meTodebi
2.1. Semecneba da kvlevis meTodi. Semecnebis procesi SeiZleba ganvixi​loT, rogorc adamianis tvinis moZraoba ucodinarobidan codnisaken. Semec​neba aris materialuri samyaros Tvisebebis, xasiaTis, sxvadasxva damaxasiaTe​beli mxaris da maTi urTierTkavSiris arekvla adamianis grZnobaSi. amitom Semecnebis procesi organulad aris dakavSirebuli materialur samyarosTan, radgan mxolod aseTi kavSiri iZleva saSualebas sworad iqnas igi Secnobili.
sinamdvilis Semecnebis procesSi mecnieri sargeblobs sxvadasxva sa​SualebiT. am saSualebaTagan yvelaze aucilebelia azrovneba, romlis gare​Sec mecnieruli kvleva warmoudgenelia. azrovneba aris Tavis tvinis umaRle​si saxis muSaoba.

nebismier mecnierul kvlevaSi SeiZleba ori done gamoiyos:

1. empiriuli, romlis mizania faqtebis dagroveba;

2. Teoriuli, romlis drosac warmoebs SeZenili codnis sinTezi mec​nieruli Teoriis formaSi.

aRniSnuli doneebis Tanaxmad, Semecnebis zogadi meTodebi SeiZleba daiyos empiriuli kvlevisa da Teoriuli kvlevis meTodebad, Tumca maT So​ris sazRvari metad miaxloebiTia.

kvlevis meTodi gulisxmobs Teoriuli an eqsperimentuli kvlevis pro​cesis praqtikuli ganxorcielebis xerxebs. igi aris mecnierebis winaSe dasmu​li mTavari amocanis - obieqturad mimdinare kanonzomierebebis axsnis iaraRi, miznis miRwevis xerxebi.

kvlevis meTodebi SeiZleba daiyos zogadsamecniero, kerZo da speci​fi​kur meTodebad, Tumca aseTi dayofa pirobiTia, radgan Semecnebis procesSi SeiZleba erTi mecnieruli meTodi meoreSi gadaizardos.

nebismieri mecnieruli Teoria, xsnis ra ama Tu im mimdinare process, yovelTvis dakavSirebulia garkveuli raodenobis kvlevis kerZo meTodebTan. zogad da kerZo meTodebze dayrdnobiT mkvlevari gansazRvravs, Tu saidan unda daiwyos kvleva, rogor miudges faqtebs, rogor ganazogados miRebuli monacemebi da rogori gziT mivides Sedegamde.

yoveli meTodi aris obieqturisa da subieqturis erTianoba. marTalia,
Tavad meTodi obieqturia, radgan igi saSualebas iZleva aisaxos  sinamdvile
da movlenaTa urTierTkavSiri, magram imdenad, ramdenadac meTodi warmoad​gens azrovnebis iaraRs, Tavis TavSi igi aerTianebs mkvlevaris subieqtur Ta​viseburebebsac. amgvarad, kvlevis meTodSi erTmaneTs exameba Secnobili obi​eqturi kanonzomierebani da codnis safuZvelze SemuSavebuli sinamdvilis kvlevisa da gardaqmnis xerxebi. hegeli miuTiTebda, rom meTodi iaraRia, ro​melic dgas subieqtis mxareze da warmoadgens subieqtis obieqtTan Sesabami​sobis saSualebas.
sakiTxs Tu zogadi TvalsazrisiT SevxedavT, davinaxavT, rom sxvada​sxva dargis mecnierebi kvlevis procesSi iseTi saSualebiT sargebloben, romlebic yvela, rogorc sabunebismetyvelo, ise sazogadoebrivi mecnierebe​bisaTvis saerToa. aq zogierT maTgans ganvixilavT.

2.2. dakvirveba da eqsperimenti. procesis fizikuri arsis CawvdomisaT​vis pirvelad wyaros dakvirveba warmoadgens. igi uSualo aRqmas emyareba. da​kvirveba aris Semecnebis iseTi xerxi, rodesac obieqts Seiswavlian grZnobis organoebiT, procesis mimdinareobaSi mkvlevaris Carevis gareSe. mxolod aR​weren da afiqsireben obieqtis maxasiaTeblebs da masSi mimdinare gardaqmne​bis xasiaTs.

dakvirvebis Sedegad iqna Seswavlili mzisa da mTvaris dabneleba, pla​netebis moZraoba da sxva mravali. astronomiuli, meteorologiuri da zo​gi​erTi sxva dakvirveba sistematurad warmoebs, zogi ki SeiZleba winaswar mom​zaddes da daigegmos araperioduli movlenebis Sesaswavlad.

dakvirveba, rogorc Semecnebis meTodi, empiriuli erTobliobis saxiT pirvelad informacias iZleva. es SesaZlebels xdis Catardes obieqtis rea​lobis pirveladi sqematizacia, rac mecnieruli kvlevis gamosaval wertils warmoadgens.

eqsperimenti Semecnebis ufro saerTo empiriuli meTodia, romlis dro​sac awarmoeben ara marto dakvirvebasa da gazomvebs, aramed aqtiurad da mi​zandasaxulad erevian procesis mimdinareobaSi _ cvlian kvlevis obieqts, moqmed faqtorebs da a.S., rac saSualebas iZleva mimdinare procesze ama Tu im parametris gavlenis xasiaTi dadgindes. maSasadame, eqsperimenti gulisx​mobs mecnieruli mizniT winaswar dayenebuli cdis safuZvelze raime mov​lenis Seswavlas zustad gansazRvrul pirobebSi, rac gamosakvlevi procesis mimdinareobaze Tvalyuris devnebis saSualebas iZleva da igigve pirobebis dacviT SesaZlebeli iqneba cdis ganmeorebadobis uzrunvelyofa. eqsperimen​tul pirobebSi movlenis ganmeorebadoba aris kvlevis Sedegisa da miRebuli daskvnebis WeSmaritebis saukeTeso niSani.

eqsperimenti marTvadi procesia. igi unda tardebodes SesaZleblobis farglebSi umcires droSi materialuri da finansuri saxsrebis mcire dana​xarjebiT da uzrunvelyofdes miRebuli Sedegebis maRal xarisxs.

arCeven bunebriv da xelovnur eqsperiments. bunebrivi eqsperimenti tardeba socialuri movlenebis gamomJRavnebisaTvis, xelovnuri eqsperimenti ki winaswar igegmeba procesebisa Tu movlenebis izolirebul pirobebSi Ses​wavlisaTvis, raTa maT mieces xarisxobrivi da raodenobrivi Sefaseba.

eqsperimentuli kvlevis meTodis damfuZneblad rojer bekons (1214-1292 ww) Tvlian. mis erT-erT SromaSi `cdiseuli mecnierebis Sesaxeb~ ganxilulia sakiTxi, romelic mTlianad eZRvneba mecnierebis ganviTarebaSi eqsperimentis mniSvnelobas.

eqsperimentuli kvlevis upiratesoba imaSi mdgomareobs, rom igi saSua​lebas iZleva movlena SeviswavloT e.w. `sufTa mdgomareobaSi~, gamovricxavT ra gareSe faqtorebis zemoqmedebas, romlebic ZiriTad, CvenTvis saintereso process SeiZleba niRbavdnen kidec. garda amisa, kvleva imdenjer SeiZleba ganmeordes, ramdenjerac es aucilebelia.

eqsperimenti tardeba im SemTxvevaSi, Tu saWiroa:

1. obieqtis manamde ucnobi Tvisebebis gamomJRavneba;

2. wamoyenebuli hipoTezis, Teoriuli mosazrebis an misi romelime de​bulebis an punqtis sisworis Semowmeba. aseTi xasiaTis cdis Catarebisas aR​moaCina lauem rentgenis sxivebis difraqcia kristalur gisosSi, romelmac daadastura rogorc rentgenis sxivebis eleqtromagnituri buneba, ise Sexedu​leba kristaluri nivTierebis struqturis Sesaxeb. analogiuri eqsperimenti ganamtkicebs Teoriis pozicias mecnierebaSi da SesaZlebels xdis praqtiku​li miznebisaTvis mis gamoyenebas.

cdis Sedegad SesaZlebelia uaryofiTi Sedegis miRebac. ufro metic, zog SemTxvevaSi eqsperimentis Sedegi winaaRmdegobaSi SeiZleba aRmoCndes Te​o​riasTan. Tu gazomvis Sedegebi srul ndobas imsaxurebs, aseTi tipis eqs​perimenti mecnierisaTvis yvelaze sainteresoa. man SeiZleba gamoiwvios revo​lucia mecnierebaSi da stimuli misces  axali  Teoriis  Semdgom  intensiur
ganviTarebas.

 3. procesze  moqmedi  zogierTi  parametris  gansazRvra an dazus​te​ba.
aseTi eqsperimentis magaliTs warmoadgens meqanikuri muSaobis siTburi ekvi​valentis gansazRvra, gravitaciuli mudmivas ricxviTi mniSvnelobis dadgena da a.S. marTalia, aseTi eqsperimentis Sedegebi ar axdens revolucias Teoria​Si, magram igi azustebs Teoriis mTel rig sakiTxebs, Teoria ixveweba da misi Semdgomi evoluciuri ganviTareba xdeba. Tu cda adre miRebuli monacemebis dasazusteblad tardeboda, magram ufro maRali sizustiT, SeiZleba Sedegma axal aRmoCenamdec ki migviyvanos.

4. movlenis demonstrireba.

Tanamedrove mecnierebisaTvis dakvirveba da eqsperimenti gadamwyveti mniSvnelobis saSualebebia. sayovelTaod cnobilia, rom mecnierebis monapo​va​ri eqsperimentulad unda Semowmdes da dadasturdes.

dakvirvebisa da eqsperimentis roli bunebis saidumloebis gaxsnis saq​meSi didi xnis ganmavlobaSi cnobili ar iyo. gardatexis momentad miiCneven meTxuTmete saukunis dasawyiss, roca danielma astronomma tixo bragem xan​grZlivi dakvirvebebi Caatara da uamravi masala daagrova planetebis moZrao​bis Sesaxeb. am sakiTxis irgvliv atexili didi davis gadasawyvetad tixo bra​gem sajarod ganacxada, rom aucilebeli iyo gazomvebiT daedginaT, Tu sinam​d​vileSi planetebis moZraoba rogor sruldeboda. amgvarad, tixo bragem pir​velma gamoTqva manamde gaugonari azri, rom aRmoCenis gasakeTeblad saWiroa Rrma filosofiuri msjelobidan gulmodgine gazomvebze gadasvla.

Tanamedrove fizikaSi erT-erT klasikur eqsperimentad rezerfordis cda iTvleba, rodesac man atomis guli aRmoaCina. rogorc cnobilia, rezer​fordma atomebs ( nawilakebis nakadi dauSina. pirveladi mimarTulebidan  am nawilakebis gadaxris suraTma rezerfords safuZveli misca evarauda, rom atomi ganuyofeli ki ar aris, aramed igi Sedgeba atomgulisa da eleqtronTa garsisagan.

2.3. analizi da sinTezi. analizi aris Semecnebis iseTi meTodi, rom​lis drosac kvlevis obieqts Semadgenel nawilebad yofen, sinTezis SemTxve​vaSi ki piriqiT, movlenas ikvleven mTlianobaSi obieqtis calkeuli, erTma​neTTan kavSirSi myofi elementebis erT mTelad gaerTianebis Sedegad. praq​tikulad sinTezi Tan axlavs analizs da isini erTad adgenen kvlevis anali​-

zur-sinTezur meTods. 
movlenebisa Tu procesebis analizis dros aucilebelia moqmedi yvela Se​saZlo faqtoris gaTvaliswineba. amasTan, mniSvnelovania mTavar da meorexarisxo​van faqtorebad sworad dayofa. sasurvelia yvela meorexarisxovani faqtoris ga​moricxva. meTodi uSvebs agreTve umTavresi faqtorebis moqmedebis gaZlierebas da meorexarisxovanis Sesustebas, rac sxvadasxva pirobebSi procesis umTavresi Tavi​seburebebis Seswavlas uzrunvelyofs. analizuri meTodiT SesaZlebelia gamosakv​levi procesis yovelmxrivi Seswavla da argumentsa da funqcias Soris zusti ra​odenobrivi kavSiris dadgena.

kvlevis analizur-sinTezurma meTodma gansakuTrebiT didi nayofi ga​moiRo me-16 - me-17 saukuneebSi. sivrcis, drois, moZraobis, Zalis, masis, siCqa​ris, aCqarebisa da sxva cnebebis analizisa da sinTezis safuZvelze aRmoCenil iqna bunebismetyvelebis fundamenturi kanonebi, romlebsac emyareba mTeli Tanamedrove teqnika.

2.4. ganzogadeba da abstraqcia. ganzogadeba aris daskvnis gavrceleba cnebidan ufro zogad cnebaze, romelic miiReba zogierTi niSnis ugulve​bel​​yofiT. ganzogadebis process, ra Tqma unda, aqvs garkveuli sazRvari. Cveu​lebriv, igi cdis mocemul farglebSi unda Tavsdebodes.

niutonis msoflio mizidulobis kanoni miCneulia admianis gonebis mi​er miRweuli ganzogadebis erT-erT mwvervalad, romelsac uyoymanod emorCi​leba yvela sxeuli dedamiwis zedapirze, mis maxloblobaSi, uaxloes kosmos​Si, mzis sistemaSi da mis gareT. aseTi ukiduresad zogadi kanonis aRmoCena moxerxda im mecnierul daskvnaTa ganzogadebiT, romlebic miRebuli iqna vardnil sxeulebze, moqanave qanqaraze, dagorebul birTvze da planetebis moZraobaze dakvirvebiT.

ganzogadebasTan mWidro kavSirSia abstraqcia. am SemTxvevaSi Sesas​wavl sagans an movlenas azrobrivad Camoacileben zogierT Tvisebas da ga​mohyofen im mxares, romelic gamosakvlevi procesis asaxsnelad ZiriTadia. Tvisebebisa da niSnisagan aseTi azrobrivi ganrideba sagnis erT, yvelaze ar​sebiT mxareze axdens yuradRebis fiqsacias. abstraqcia aris logikuri pro​cesi, romelic mecnierul cnebebs warmoqmnis. mecniereba ki cnebebis gareSe ar arsebobs.

2.5. induqcia da deduqcia. induqciuri aris kvlevis iseTi xerxi, rom​lis drosac kerZo faqtebze dayrdnobiT adgenen zogad principebsa da kano​nebs. magaliTad, mendeleevma, gamoiyena ra kerZo faqtebi qimiuri elementebis Sesaxeb, Camoayaliba perioduli kanoni. sxvadasxva SemTxvevaTa ganxilvas em​yareba agreTve daskvna: `liToni eleqtrobis kargi gamtaria~, radgan igi SeiZ​leboda oqros, vercxlis, spilenZis, rkinis da sxva liTonebis gamocdis Se​degad miRebuliyo. amitom es daskvna induqciuria.

ansxvaveben arasrul da srul induqcias. sruli induqciuri daskvna keTdeba yvela SesaZlo SemTxvevaTa ganxilvis safuZvelze da, maSasadame, ase​Ti daskvna mcdari arasodes aRmoCndeba. arasruli induqcia ki aseTi sando ar aris da cdebis intervals gareT SeiZleba mcdari aRmoCndes.

deduqciuri aris kvlevis iseTi xerxi, romlis drosac konkretuli procesis an elementis Sesaxeb debulebebi da daskvnebi zogadidan gamomdi​nareobs. amgvarad, deduqciuri meTodi, rogorc Semecnebis xerxi, eyrdnoba zogad mecnierul debulebebs. deduqciuri daskvnis erTsafexurian magaliTad aseTi msjeloba gamodgeba: cnobilia, rom yvela kristaluri nivTiereba mud​miv temperaturaze myardeba. isic cnobilia, rom rkina kristaluri agebu​le​bisaa. aqedan SeiZleba udavo daskvna gakeTdes: rkina mudmiv temperaturaze kristaldeba.

2.6. modelireba. gamosakvlevi procesis fizikuri arsis Sesaxeb pirve​lad informacias dakvirveba iZleva. procesze moqmedi mravali faqtoridan dakvirvebam an gazomvebma SeiZleba mxolod zogierTi maTgani daafiqsiros. amitom procesis arsis srulyofili SeswavlisaTvis aucilebeli iqneboda uamravi dakvirvebisa da gazomvebis Catareba, rac naturalur pirobebSi an did siZneleebTan aris dakavSirebuli, an saerTod ar xerxdeba. amitom pro​cesis yovelmxrivi gamokvlevisaTvis modelebiT sargebloben.

modeli warmoadgens xelovnur sistemas da gamosakvlevi obieqtis – originalis - ZiriTad Tvisebebs asaxavs, magram misgan zomebiTa da movlenaTa mimdinareobis siCqariT gansxvavdeba. modelirebis dros yovelTvis unda iqnes gaTvaliswinebuli zogierTi Tanafardoba, romelic modelidan sakvlev obi​eqtze, anu originalze gadasvlis pirobas daakmayofilebs. konkretuli samec​niero-teqnikuri amocanis gadawyvetisas modelireba faqtiurad kvlevis inst​ruments warmoadgens.

farTo gagebiT modelSi igulisxmeba mowyobiloba, danadgari, calke​uli elementebis an logikur warmodgenaTa kombinacia, romelic imeorebs ga​mosakvlevi procesis movlenebs, cvlis Semecnebis obieqts da masze informa​ciis miRebis saSualebas iZleva. modelirebis meTodi, anu movlenis Seswavla modelis saSualebiT, erT-erTi umTavresia Tanamedrove kvlevaSi.

modeli SeiZleba iyos fizikuri, maTematikuri an naturuli.
fizikuri modeli TvalnaTliv warmoadgens naturaSi mimdinare proce​sebs da mis mimdinareobaze calkeuli parametrebis gavlenis Seswavlis SesaZ​leblobas iZleva.

maTematikur modelad SeiZleba CaiTvalos analizuri, cxrilis an gra​fikis saxiT mocemuli maTematikuri gamosaxuleba, romelic aRwers raime moZ​raobas, moZraobisaTvis damaxasiaTebel sidideebs an kanonebs. aq sityva `moZ​raoba~ gulisxmobs drosa da sivrceSi mimdinare procesebs, rogori saxiTac ar unda iyos igi gamovlenili - fizikuri, qimiuri, biologiuri da a.S. maTe​matikuri modeli saSualebas iZleva raodenobrivad gamovikvlioT iseTi pro​cesi, romelic Znelad eqvemdebareba fizikur modelirebas.

naturuli modeli aris masStabSi Semcirebuli kvlevis obieqti da ga​moiyeneba naturalur pirobebSi mimdinare procesebis yovelmxrivi Seswavli​saTvis.

modelis SerCevisa da misi Seqmnis standartuli rekomendaciebi ar ar​sebobs. mTavaria modelma asaxos procesis arsebiTi mxareebi. naklebad mniSv​nelovani, meorexarisxovani faqtorebi, zedmeti detalizacia da a.S. arTu​lebs models da Teoriuli kvlevis Catarebas, zrdis mis zomebs da aramizan​dasaxuls xdis mas. amitim modeli sirTulis mxriv unda iyos optimaluri, sasurvelia TvalsaCino, magram, rac mTavaria, sakmaod adekvaturi, e.i. saWiro sizustiT unda asaxavdes gamosakvlevi procesis kanonzomierebas. modelSi SeiZleba iseTi movlenebi movaqcioT, romelTa dakvirveba da gazomva ufro xelmisawvdomia.

saukeTeso modelis SeqmnisaTvis aucilebelia ara marto Temisa da mo​mijnave mecnierebebis Rrma da yovelmxrivi codna, aramed gadasawyveti amoca​nis praqtikuli aspeqtisERrma gaazrebac. gamosakvlevi obieqtis srulad ga​analizeba da Seswavla SesaZlebelia maSin, rodesac modeli asaxavs obieqtis fizikur arss da gaaCnia maTematikuri saxe.

2.7. Teoriuli kvleva. Teoriis roli movlenaTa winaswarxedvis saqmeSi. Teoriul kvlevas wamyvani roli eniWeba mecnierebis ganviTarebis saqmeSi. Teoriuli kvlevis mizania: mizezisa da Sedegis urTierTdamokidebulebis Ses​wavla, rac uzrunvelyofs obieqtis struqturis dadgenas da mis daxasiaTe​bas mecnierebaSi damuSavebuli principebiTa da meTodebiT; empiriuli kvlevis Sedegebis axsna da ganzogadeba, saerTo kanonzomierebebis gamomJRavneba da maTi formalizacia, anu movlenis an obieqtis asaxva niSanTa formiT rome​lime xelovnuri (maTematikuri, qimiuri da a.S.) enis gamoyenebiT; iseTi obi​eqtis kvleva, romelic miuwvdomelia an Znelad gansaxorcielebeli eqsperi​mentulad; miRebuli informaciis safuZvelze kanonebis formulireba, Teori​is damuSaveba, faqtebis sisworis Semowmeba da a.S.

Teoriuli kvleva warmoadgens azrovnebis funqcias. igi saSualebas iZ​leva Rrmad CavwvdeT bunebis movlenaTa arsSi, riTac naTlad ixateba maTi mecnieruli suraTi, iqmneba da viTardeba msoflmxedveloba, sul ufro da ufro srulyofili xdeba bunebis Semecnebis procesi. yoveli dasabuTebuli hipoTeza win wamoswevs mraval problemas, amitom obieqturi codnis zrdiT erTdroulad farTovdeba Riad darCenili sakiTxebis sfero, romelic unda aixsnas. pasuxi yovel kiTxvaze mxolod aaxloebs absolutur sinamdviles Se​mecnebasTan, magram misi miRweva SeuZlebelia.

Teoriuli kvlevis procesi ramodenime stadiisgan Sedgeba. pirvel sta​diaSi, romelsac operatiuls uwodeben, mowmdeba amocanis gadawyvetis pro​cesSi wamoWrili teqnikuri winaaRmdegobebis moxsnis SesaZlebloba, fasdeba sakvlevi obieqtis garemos SesaZlo cvlilebebis xasiaTi, tardeba codnis sxva sferoebidan amocanis gadawyvetis variantis gadmotanis, ukumidgomiT misi amoxsnis an bunebis movlenis msgavsebis gamoyenebis SesaZlebloba.

meore, e.w. sinTetikur stadiaSi ganisazRvreba kvlevis obieqtis Semd​geni nawilebis an masze moqmedi faqtorebis rogorc cal-calke, ise kompleq​suri cvalebadobis gavlena gamosakvlev procesze.

zemoT aRniSnuli sakiTxebis damuSavebis Semdeg ganisazRvreba mecnie​ruli amocanis saboloo mizani (sakiTxis dayeneba) da SeirCeva am miznis miR​wevis yvelaze efeqturi gza. aucileblobis SemTxvevaSi zustdeba amocanis gadawyvetis praqtikuli realizaciisaTvis saWiro pirobebi.

kvlevis analizur stadiaSi adgenen saboloo Sedegis miRebis idealur

variants (pasuxs gascemen kiTxvaze: risi miRebaa sasurveli idealur SemTxve​-

vaSi), gamoamJRavneben idealuri Sedegis miRebis xelisSemSlel mizezebs da gansazRvraven maTi gamoricxvis gzebs.

sakiTxis dayeneba da kvlevis amocanebis formulireba samuSaos erT-erTi yvelaze rTuli stadiaa. kvlevis sawyis etapze ZiriTadis danaxva, misi gamoyofa uzarmazari garemomcveli masidan da mis bundovan, SeniRbul arsSi SeRweva aris dasaxuli miznis warmatebiT miRwevis garantia. rac ufro swra​fad xdeba sakiTxis dayeneba da kvlevis amocanebis cxadad formulireba, miT ufro male modis samuSao gadawyvetis wina stadiaSi.

Teoriuli kvleva unda iyos SemoqmedebiTi. SemoqmedebiTi procesi war​moadgens Cveulebrivi Sexedulebebisagan arsebiT `gandgomas~ da movlenebis sxva TvalTaxedviT danaxvas. es aris axali Rirebulebebis Seqmna, axali aR​moCenebi, gamogonebani, mecnierebaSi ucnobi faqtebis dadgena, axali, kacob​riobisaTvis didi Rirebulebis informaciis Seqmna.

arsebulis uaryofa an axali mecnieruli hipoTezis SemuSaveba, iseTi movlenebis an procesebis Rrmad axsna, romlebic adre cnobili ar iyo an naklebad iyo Seswavlili, sxvadasxva movlenis urTierTdakavSireba, didi raodenobis monacemebis mecnieruli ganzogadeba da swori gadawyvetilebis miReba - SeuZlebelia Teoriuli SemoqmedebiTi azrovnebis gareSe. Semoqmede​biT mignebas upiratesad aqvs SemTxveviTi xasiaTi.

mecnieruli Semoqmedebis umniSvnelovanesi momentia axlis, manamde uc​nobis moulodneli migneba, rac gacnobierebuli da logikurad gaformebul​dalagebuli ar aris. axlis yovel aseT uSualo mignebas intuiciuri ewo​deba. nebismieri aRmoCena SeuZlebelia ganxorcieldes mxolod mSrali gamo​angariSebebisa da formaluri aparatis gamoyenebiT. SemoqmedebiTi fantaziis, warmosaxvis gareSe araviTari aRmoCena ar xdeba. intuiciuri mignebis dros gonebis garkveul `ganaTebas~, moulodnel, uSualo `wvdomas~ aqvs adgili. intuiciur mignebas yovelTvis win uswrebs mecnieris xangrZlivi da daZabu​li, TiTqosda unayofo inteleqtualuri muSaoba, romlis drosac mkvlevari niadag aanalizebs ukve arsebul codnas, qmnis sxvadasxva samuSao hipoTezas. ase vTqvaT, misi goneba `momarTulia~ axali aRmoCenis gasakeTeblad. amitomaa, rom aRmoCenis sababi xSirad sruliad SemTxveviTi da umniSvnelo movlena SeiZleba gaxdes - arqimedesaTvis abazanaSi banaoba, niutonisaTvis ki - xidan mowyvetili vaSli. ra Tqma unda, swori ar iqneba imis mtkiceba, rom TiTqos niutonma msoflio mizidulobis kanoni vaSlis Camovardnis Sedegad aRmo​aCina. adre Tu gvian, igi amas gaakeTebda. manamde bevrs unaxavs vaSlis Camo​vardna, magram msgavsi aRmoCena aravis gaukeTebia. mizidulobis kanoni aRmo​aCina mecnierma, romelic wlebis manZilze daZabuli fiqrobda ciuri sxeu​lebis urTierTmoqmedebis problemebze. sakiTxis intuiciiT gadawyveta ufro gonebrivi moRvaweobis Sedegia, vidre dasawyisi. kopernikma swored intuici​aze dayrdnobiT ivarauda, rom dedamiwa iseTive planetaa, rogorc sxva da​narCenebi. es ukve iyo gadatrialeba im dros arsebul warmodgenaSi. garda amisa, man samyaros sistemis centri dedamiwidan mxolod mzeze gadaaadgila, ramac imdroindeli msoflmxvedvelobis sruli ngreva gamoiwvia.

mecnierul kvlevaSi intuiciis, SemoqmedebiTi warmosaxvis mniSvnelo​baze moswrebulad aqvs naTqvami mario brunos: `mxolod logika veravis moa​povebinebs axal ideebs iseve, rogorc mxolod gramatika veravis STaagonebs poemas~. logikis saSualebiT amtkiceben, intuiciis saSualebiT – igoneben, am​bobda puankare. 
Teoriuli kvlevis warmatebiT ganxorcielebas ganapirobebs ara marto mkvlevaris azrovnebis didi diapazoni da mizanswrafva, aramed isic, Tu ram​denad flobs igi mecnieruli kvlevis meTodebs. Teoriul kvlevaSi gansakuT​rebul rols TamaSobs deduqciuri da induqciuri, agreTve analizur-sin​Tezuri meTodebi.

WeSmaritebis Ziebis gavrcelebul meTodad SeiZleba CaiTvalos agreT​ve avtoritetisadmi, an ufrosebisadmi, ufro gamocdili da ganaTlebuli adamianebisadmi mimarTva. moswavleebi, studentebi da, saerTod, codnis moy​varulni, Tavis cnobismoyvareobas umTavresad avtoritetTa daxmarebiT ikma​yofileben, Tumca am meTodSi didi safrTxe imaleba: codnis maZiebeli eqceva pirovnebis gavlenis qveS, romelic, SesaZlebelia, arc imyofebodes saTanado simaRleze. did berZen filosofoss, aristoteles (384-322 ww Cvens eramde), erTxel uTqvams, buzs oTxi fexi aqvso. TiTqmis ori aTasi weli aristote​les pativismcemlebi (mas ki mTeli ganaTlebuli samyaro scemda pativs) miu​xedavad sinamdvilisa, jiutad igives amtkicebdnen. avtoritetis moxmobis me​Todma SeiZleba adamians SemoqmedebiTi azrovnebis survilic ki daukargos. amitom WeSmaritebis Ziebis erT-erTi saucxoo saSualebaa saRi azrovneba da faqtebisadmi kritikuli midgoma. dauSvebelia yovelgvari kompromisi. erTad​erTi wvrilmanic ki, romelic ar eTanadeba Camoyalibebul daskvnebs, SeiZle​ba sakmarisi aRmoCndes Teoriis gasabaTilebad. jer kidev mecamete saukuneSi ingliseli monarqi, rojer bekoni, dabejiTebiT moiTxovda, rom codnis dag​roveba aucilebeli iyo faqtebze dayrdnobiT. igi xalxs mouwodebda: `Sewyvi​-

teT dogmebisa da avtoritetebisadmi morCileba. SexedeT samyaros!~.

empiriuli Semecnebisagan gansxvavebiT, kvlevis Teoriul safexurze ga-
moiyeneba Taviseburi modelebi - idealizebuli da daukvirvebadi obieqtebi. idealizebulia realuri obieqtis logikuri modeli, romelic niSanTa for​miTaa gamoxatuli. daukvirvebadia obieqti, romelic jer ar aRmoCenila uSua​lo dakvirvebisaTvis, magram misi arseboba navaraudevia arsebuli Teoriis an sxva raime SesaZleblobis safuZvelze. miuxedavad amisa, xdeba misi gamoyeneba Teoriuli ganzogadebisaTvis, rogorc Cveulebrivi empiriuli obieqtisa. amis klasikuri magaliTia atomis modeli. rogorc cnobilia, atomis danaxva Tana​medrove teqnikis donisaTvis SeuZlebelia, magram miuxedavad amisa, arsebobs modeli, romlis mixedviT atomi Sedgeba atomgulisa da garsisagan, romlis energetikul doneebze moZraoben eleqtronebi. aqedan gamomdinare, mkveTri zRvari da winaaRmdegoba empiriul da Teoriul Semecnebas Soris ar arse​bobs. mecnieruli codna maTi erTianobis safuZvelze iqmneba.

siaxlis Seqmnis saqmeSi udidesi roli eniWeba SemoqmedebiT warmosax​vas da fantazias. warmosaxvis sam etaps arCeven: 
1. logikurs, romlis drosac siaxle Camoyalibdeba arsebulis logi​kuri gardasaxvis gziT; 

2. kritikuls, rodesac arsebul sistemaSi eZeben da ikvleven nakls, arasrulyofilebas, romelic Secvlas moiTxovs; 
3. SemoqmedebiTs, ra drosac ibadeba principulad axali idea da war​modgenebi, romlebic sinamdvilis elementebs eyrdnobian, magram jer ara aqvT anarekli realur samyaroSi.

rogorc aRniSnavs jon bernali, borblis gamogoneba adamianis azrov​nebis namdvili triumfia, radgan amaSi ar aisaxa bunebis arc erTi movlena, romelic adamians SeeZlo dakvirvebiT Seecno.

SemoqmedebiT azrovnebaze uaryofiTad moqmedebs azrovnebis mouqne​loba, Zlieri Cvevebi, sakiTxisadmi viwro praqtikuli midgoma, viwro speci​alizacia, avtoritetis gavlena, SiSi kritikisa da warumateblobisadmi, zoma​ze meti TviTkritika da sizarmace.

SemoqmedebiTi warmosaxvis sawinaaRmdegoa azrovnebis fsiqologiuri inercia, rasac ganapirobebs mxolod warsulis gamocdilebiTa da SeZenili codniT moqmedeba standartuli meTodebis gamoyenebiT. codnis SeZenis Jinis, Tavze Zaldatanebisa da mizandasaxulad moqmedebis  gareSe  warmoudgenelia
SemoqmedebiTi miRwevebi.

mecnieruli kvlevis nebismieri saSualeba miznad isaxavs SeimuSaos swo​ri Teoria. mecnieruli Teoria aris codnis sistema ama Tu im kompleqsze. igi aRwers sinamdvilis mocemul sferoSi mimdinare movlenebis erTobliobas, xsnis mis kanonzomierebebs da am sferoSi aRmoCenil kanonebs erTian siste​mad ayalibebs.

Teoria igeba empiriuli kvlevis Sedegebze dayrdnobiT. eqsperimentuli monacemebi mohyavT mwyobr sistemaSi, romelic saerTo ideaSia gaerTianebuli, xolo Semdeg azusteben TeoriaSi Semotanili abstraqciiT, idealizaciiTa da principebiT. axlad Camoyalibebuli Teoria unda iyos aRsaweri movlenis ade​kvaturi, rac saSualebas mogvcems garkveul zRvrebSi eqsperimentuli kvleva TeoriuliT SevcvaloT; srulad unda asaxavdes sinamdvilis mocemul sfe​ros; xsnides sxvadasxva parametrebs Soris kavSirs Teoriis zRvrebSi; unda arsebobdes urTierTkavSiri Teoriis sxvadasxva debulebas Soris da ar ewi​naaRmdegebodes Sesabamis cdiseul monacemebs. maTematikuri aparati unda uz​runvelyofdes ara marto winaswar zust raodenobriv prognozirebas, aramed xsnides axal movlenebsac.

amgvarad, praqtikidan aRmocenebuli da ganviTarebuli mecnieruli Se-mecneba did mniSvnelobas Rebulobs TviT praqtikisaTvis: igi xsnis movle-naTa arss, maTi arsebobis kanonebsa da Semdgomi ganviTarebis mimarTulebas, riTac miuTiTebs movlenaze zemoqmedebis praqtikul SesaZleblobebze, gzebsa da xerxebze. xSirad Teoriuli gamokvlevebi imdenad Rrmad asaxaven bunebis zogad kanonzomierebebs, rom isini rigi axali movlenebisa Tu efeqtebis wi​naswarganWvretis saSualebas iZlevian. magaliTad, d. mendeleevma, mis mier aRmoCenil periodul sistemaze dayrdnobiT iwinaswarmetyvela manamde ucnobi sami elementis arseboba. man gansazRvra am elementebis atomwonebi da Tvi​sebebi. msgavsi Tvisebebisa  da atomwonebis  elementebi - galiumi,  germaniumi 

da skandiumi marTlac iqna SemdgomSi aRmoCenili. 

sagulisxmoa agreTve nobelis premiis laureatis, p. dirakis winaswar​ganWvreta. sakuTar Teoriaze dayrdnobiT man ivarauda atomgulSi dadebiTi muxtis matarebeli nawilakis - pozitronis arseboba da rom eleqtronisa da pozitronis dajaxebis Sedegad unda momxdariyo maTi anihilacia sinaTlis sxivis warmoqmniT. marTlac, yvela es efeqti ramodenime wlis Semdeg eqsperi​mentulad dadasturda.

me-19 saukuneSi, frangma astronomma u. levariem SeamCnia, rom planeta ura​nis dakvirvebiT Seswavlili moZraoba gadaxrilia im kanonzomierebidan, rac fi​zikis kargad dadgenili kanonebidan gamomdinareobs. mecnierma ivarauda, rom uranis moZraobis SeSfoTebis mizezi romeliRac ucnobi planeta unda yofili​yo. levariem Teoriulad gansazRvra am ucnobi planetis mdebareoba caze da Seat​yo​bina zogierT observatorias misi mimarTuleba. am gziT marTlac aRmoaCines axa​li planeta, romelsac neptuni uwodes. 

aqedan gamomdinare SeiZleba davaskvnaT, rom Teoria, Tu igi myar eqs​perimentul monacemebzea dafuZnebuli da emyareba mZlavr maTematikur apa​rats, xSirad Semdgomi ganzogadebis Camoyalibebisa da manamde ucnobi movle​nebis ganWvretis saSualebas iZleva.

2.8. kompiuteruli teqnika mecnierul kvlevaSi. mecnierebis winaSe das​muli Tanamedrove amocanebis gadasaWrelad aucilebelia udidesi moculobis informaciis damuSaveba, faqtiuri masalis Sepirispireba da procesze moqmedi mravali faqtoris gaTvaliswineba. aseTi didi raodenobis informaciis gada​muSaveba aRemateba adamianis SesaZleblobebs. amitom kvlevis procesSi far​Tod SemoiWra kompiuteruli teqnika. maTematikuri meTodebi Tanamedrove mZlav​ri kompiuteruli teqnikis gamoyenebiT SesaZlebels xdis zustad gamo​ixatos rTuli teqnologiuri procesebi da ganxorcieldes maTi modelireba, rac srulyofs mecnierul da sawarmoo procesebs. kompiuteruli teqnikis farTod danergva mecnierebisa da saxalxo meurneobis mraval dargSi ganpi​robebulia misi swrafmoqmedebiTa da mniSvnelovani moculobis informaciis damaxsovrebis unariT.

sainJinro Sromis mniSvnelovani nawili, romelic dagegmarebis pro​cesSi ixarjeba, modis SedarebiT rTul gaangariSebebze, rac mTlianad Se​iZ​leba kompiuterul teqnikas daekisros. garda amisa, misi gamoyenebiT SesaZle​belia sasruli siCqariTa da sizustiT amoixsnas yvelaze rTuli amocanebi, ganxorcieldes eqsperimentuli monacemebis analizi, moiZebnos konstruqciis optimaluri  parametrebi  da, bolos, uzrunvelyos  proeqtirebis  procesis
sru​li avtomatizacia.

sainJinro kvlevis ramodenime etapi umetes SemTxvevaSi  kompiuteruli
teqnikis gamoyenebas moiTxovs. aseTebia:

1. eqsperimentis iseTnairad dagegmva, rom saboloo  Sedegi  garkveuli,
umravles SemTxvevaSi, winaswar cnobili sizustiT pasuxobdes dasmul amocanas;
2. eqsperimentis Sedegebis damuSaveba;

3. Sesaswavli procesis maTematikuri modelis moZebna;

4. maTematikur modelSi Semavali parametrebis gansazRvra da gantole​bis amoxsna.

kompiuteruli teqnikis gamoyeneba gansakuTrebiT efeqturia maSin, rode​sac cvladebs Soris zusti maTematikuri modelis moZebna Teoriulad gaZnele​bulia, eqsperimenti ki metad Zviri jdeba an saerTod SeuZlebelia misi Catareba. aseT SemTxvevaSi kompiuteri, ase vTqvaT, eqsperimentatoris rols TamaSobs - moinaxeba procesis miaxloebiTi modeli da masSi Semavali parametrebis (sawyisi pirobebis) varirebiT dadgindeba gamosakvlevi procesis optimaluri pirobebi. rogorc Cans, am SemTxvevaSi kompiuteris gamoyenebiT eqsperimenti tardeba maTe​matikuri modeliT warmodgenil obieqtze.

kvlevis eqsperimentuli nawilis damTavrebis Semdeg uamravi faqtiuri masala iyris Tavs, romlis damuSaveba sirTulis garda, sakmaod did dros moiTxovs. kompiuteri saSualebas iZleva didi siswrafiT Catardes es opera​cia: damuSavdes mravalparametrian eqsperimentSi eqsperimentuli mrudi, moi​Zebnos maTematikuri modeli, gamoiTvalos masSi Semavali parametrebisa da Sedegis ricxviTi mniSvnelobebi, Seedaros isini Sesabamis Teoriul monace​mebs da ganisazRvros rogorc gamoTvliT miRebuli Sedegis cdomilebis si​dide, ise eqsperimentul da gamoTvliT miRebul monacemebs Soris acdenis xarisxi.

garda zemoTaRniSnuli punqtebisa, kompiuterul teqnikas didi samsaxuris gaweva SeuZlia uSualod eqsperimentis msvlelobis an mimdinare teqnologiuri procesis marTvis saqmeSi. parametrebis arasasurveli cvlilebis SemTxvevaSi kompiuteri erTaderTi swori gadawyvetilebis miRebis SesaZleblobas iZleva da Seaqvs koreqtivebi procesis mimdinareobaSi. ase xdeba, magaliTad, upiloto Tu Soreuli planetebisken frenis marTvis SemTxvevaSi.

mecnieruli kvleva Tu rTuli teqnologiuri procesis marTva warmo​udgenelia kompiuteruli teqnikis gamoyenebis gareSe.
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