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S e s a v a l i

naturaluri abreSumi maRali higroskopiuli TvisebebiT, kargi simagriTa da drekadobiT, gamorCeuli bzinvarebiTa da mimzidvelobiT xasiaTdeba. abreSumi modisa da silamazis dedoflad aris wodebuli. abreSums safeiqro bunebriv boWkoebs Soris yvelaze mcire moculoba ukavia maSin, rodesac misgan mzaddeba sayofacxovrebo daniSnulebis yvelaze farTo asortimenti. abreSumis warmoebis mecnierulad jerac naklebad dauxvewavi procesebi, operaciebi, romelic zians ayenebs nawarmis xarisxs, aRarafers vambobT meqanizaciis dabal doneze, arsebiTad zrdis nawarmis TviTRirebulebas da bevr SemTxvevaSi naklebad xelmisawvdoms xdis mas mosaxleobis farTo masebisaTvis.

TuTis abreSumi mraval problemas uqmnida sazogadoebis ganviTarebis ekonomikursa Tu socialur sferos. dawyebuli greniTa da sakvebi bazis mowyobiT damTavrebuli Wiis gamokvebiTa da parkis pirveladi damuSavebiT, xami Zafis miRebiT da qsovilis formirerebis urTulesi procesebiT. sakmarisia gavixsenoT abreSumis aRmoCenis 5000 wlis winandeli periodi. Cinelebi parkis mTlianobis SesanarCuneblad Wias parkSi axrCobdnen, riTac icavdnen parks gaxvretisagan. marTalia, arc is darCaT SeumCneveli, rom WiaCakluli parkidan Zafis xarisxi didad izRudeba, magram Zafis xarisxi raodenobas anacvales da dResac Wupris parkSi Cakvlis erTgulni darCnen.

Zvelad, rodesac mixvdnen, rom Zafis amoxveva maRali temperaturis pirobebSi ufro met xam Zafs iZleoda, adamianis janmrTelobas Zafis raodenobis zrda amjobines, radgan maTTvis  momsaxure personali _ adamiani meore rigis sazrunavs warmoadgenda. ase warmoiqmna profesiuli daavadebebi.

mecniereba viTardeba, TandaTan naTdeba procesSi warmoqmnili bneli movlenebi, isaxeba, Tu mTlianad ara, nawilobriv mainc, aRniSnuli problemebis gadaWris gzebi da swored igi aniWebs warmodgenil samuSaos did aqtualobas.

warmoadgens dadgena imisa, Tu abreSumis parkis axvevis dawyebis dRidan meramdene dRes SeiZleba parkis rRvevis dawyeba, rom miRebuli Zafi mza produqciis dasamzadebel srulfasovan masalad CaiTvalos. Zafis rRvevis tempi uricxvi raodenobis parkebidan swrebadi maCveneblebiT unda xasiaTdebodes parkSi myofi Wiis Wuprad gardaqmnisa da am ukanasknelis peplad gardaqmnis metamorfozuli cvlilebebisaTvis saWiro periodTan SedarebiT. unda moiZebnos agreTve iseTi saSualebebi, romlebic Seamcirebs profesiul daavadebebs.

wamoyenebuli pirobebis warmatebiT dacviT miRebuli kompleqsuri Zafi uzrunvelyofili iqneba maRali konkurent​unariani maCveneblebiT.

maTematikuri modelis efeqturobis SefasebiT naturaluri abreSumis xarisxisa da Sromis pirobebis gaumjobesebis algoriTmisa da programis Seqmna.

Wiis mier parkis amoxvevisTanave SesaZlebelia amave parkidan srulfasovani Zafis amorRveva.

Zafis rRvevis eqspozicia arsebiTad izrdeba da igi gamoiTvleba Wiis mier parkis axvevis damTavrebidan peplad gardaqmnis stadiamde.

Zafis rRvevis dawyebis win parki muSavdeba specialur suspenziasi 15_20 wuTis ganmavlobaSi, rac didad asustebs parkSi damaryuJebulad Cawyobili Zafebis urTierTSeWidulobas.

Zafis rRvevis optimalur temperaturad unda CaiTvalos 32_360 C.
Zafis daWimuloba, jaraze daxvevis win daculi unda iyos 3(4CH farglebSi.

Zafis daWimulobis saregulireblad gamoyenebul unda iqnes patentebi #100, da #337. 

dadginda samuSao ubanze Zafsaxvev abazanaSi, wylisa da haeris adamianis janmrTelobisaTvis sasurveli garemo.

dadginda maTematikuri modeli, Seiqmna algoriTmebi da programa.

cocxali parkidan Zafis civad amoxveva xsnis mraval problemas: umjobesdeba amoxveuli Zafis xarisxi, Zafi iseTi parkidanac ki amoixveva, romelic transportirebas ar eqvemdebareba, Wiis gamokvebis adgilze Zafis amoxveva dazogavs satransporto xarjebs, gamoricxavs Wupris Cakvlasa da parkis Srobaze gasawev energo da SromiT danaxarjebs. da bolos arsebiTad Seamcirebs Zafis TviTRirebulebas, miRebuli mza produqcia SeiZens maRal konkurentunarianobas. ekologiurad gasufTavdeba muSis samuSao garemo da igi daculi iqneba profesiuli daavadebisagan. samuSaoSi inJinrisaTvis gasagebi eniT gadmocemulia martivi kompleqsuri algoriTmi da programa.

civad amoxveuli Zafi gamoyenebul iqna gaerTianeba “cisartyelas” mier damzadebul qsovilSi, romelsac evropis xarisxis komitetis mier mieniWa platinis varskvlavi. teqnologiuri wylis temperaturis Semcirebam da specsuspenziis Semadgeneli komponentis_zedapiruli aqtiuri nivTierebis sworad SerCevam didad SezRuda amomxvevi profesiis muSebis janmrTelobis gauareseba.

Zafis civad amoxvevis Sedegebi mowmdeboda variaciisa da uTanabrobis koeficientebis gamoTvlis gziT maTematikuri statistikis cdomilebaTa mxedvelobaSi miRebiT, romlebic eTanadeba cnobili mecnierebis miRebul Sedegebs. Zafis xarisxi mowmdeboda standartiT ГОСТ 5618_58 mixedviT.

abreSumgamyofi jirkvlebidan abreSumis masis gareT gamoyofis meqanika avtomaturi ar aris da amave dros ar aris damokidebuli Wiis survilze, aramed damokidebulia im garemo pirobebze, romelSic CavayenebT Wiis parks axvevis dros. Tu ver SevuqmniT iseT pirobebs, rom man dvrilakidan gamosuli Txieri da mwebavi abreSumis masa miawebos raime sxeuls, ise is jirkvlebidan abreSumis masis gareT gamoyofas ver moaxerxebs.

dakvirveba gvarwmunebs, rom gamoyofili abreSumis Zafi rom miewebeba raime substrats, amis Semdeg Zafi daWimulia da am mdgomareobaSi ewebeba meore substratis wertilebs, Semdeg mesame da a.S. xolo abreSumis masis momdevno gamoyofisas substratis magivrobas asrulebs Wiis mier winaT gamoyofili da substratze ukve gabmuli Zafis xlarTebi, mrudebi da sxva. amitomac didi mniSvneloba eniWeba axvevis procesisaTvis swori caxis SerCevas.

rogorc cnobilia parkis axvevisas Wias ar axasiaTebs muSaobis erTnairi tempi, aramed parkis sxvadasxva fenisa da zogjer erTisa da imave fenis axvevis drosac Wia amJRavnebs muSaobis sxvadasxva temps. abreSumis Wiis muSaobis tempze da ritmulobaze moqmedebs garemos pirobebi, magram garemos erTnairi pirobebis drosac parkis axvevis procesSi Wiis moZraobis siCqare erTnairi ar aris.

swored am aqtualuri samecniero amocanis gadawyvetas eZRvneba es naSromi.

Aavtorebi did madlobas gamoxataven recenzentebis-teqnikis mecnierebaTa kandidatis, profesor leila demetraZis da fizika-maTematikis mecnierebaTa kandidatis, docent Tamaz gegelaSvilis mimarT, romlebmac guldasmiT waikiTxes xelnaweri da mogvces sayuradRebo SeniSvnebi. Yyvela SeniSvna gasworebulia gamocemisas.

Tavi I

AabreSumis gavrceleba da parkis damuSavebis 

mokle istoriuli mimoxilva.

1.1. meabreSumeobis samSoblo

naturaluri abreSumis boWko erT_erTi Zvirfasi da ZviradRirebuli nedleulia yvela safeiqro boWkoebs Soris. naturaluri abreSumi xasiaTdeba maRali higroskopiuli TvisebebiT, kargi simagriT da drekadobiT, warCinebuli bzinvadobiTa da mimzidvelobiT. abreSumisagan amzadeben msubuqsa da lamaz qsovilebs, iyeneben agreTve medicinaSi (qirurgiul Zafad), teqnikaSi (saizolacio masalad), Tavdacvis mrewvelobaSi da sxva.

istoriul wyaroebze dayrdnobiT im daskvnamde mivdivarT, rom abreSumis warmoSobas didi xnis istoria aqvs.

meabreSumeobis samSoblod iTvleba sami qveyana: CineTi indoeTi da kolxeTi anu saqarTvelo. [2]

abreSumis mrewveloba warmoiSva CineTSi daaxloebiT Cvens welTaRricxvamde 5000 wlis win. mis gamogonebas miaweren CineTis maSindeli imperatoris xong_tis pirvel meuRles, silng Cis, romelmac es saqme Tavis qveSevrdomebs Seaswavla. CineTis imperator fo_Si_xongis memkvidris, fuxisis mier SemuSavebuli teqnologiiT Cinelebi abreSumis Wiis abreSumgamomyofi jirkvlebidan amzadebdnen specialur simebs, romelsac Cinelebi iyenebdnen nacionaluri musikaluri sakravis simebad da Tevzis saWeri ankesebis Camosakidad. [47]

Cinelebi meabreSumeobas da misi warmoebis teqnologias saukuneTa ganmavlobaSi saidumlod inaxavdnen da sikvdiliT emuqrebodnen maT, vinc meabreSumeobis saidumlos sazRvargareT gaitanda. maT es saidumlo daaxlebiT 20 saukunis ganmavlobaSi Seinaxes. [42]

ucxoel mecnierTa azriT, abreSumis Zafis warmoebis Sesaxeb mravali hipoTeza arsebobda. magaliTad, cnobili mecnieri da istorikosi herodite (me_5 saukune Cv. w. a.) azrs gamoTqvamda, rom abreSumis Zafi TiTqos miiReba raRac RinRlisgan, romelic izrdeba xeze. mecnieri amioni aRgviwers, rom Cinelebi xeebidan agrovebdnen bRuja_bRuja naz matyls da am matylisagan qsovdnen im Txel da lamaz qsovilebs, romelTac mnaxvelebi gancvifrebaSi mohyavda.

mkvlevari mukecis azriT, abreSumis samSobloa indoeTi da ara CineTi, rasac imiT asabuTebs, rom CineTze adre indoeTSi yofila gavrcelebuli yviTeli rasis abreSumxvevia.

mecnier h. zibermanis azriT, yviTeli parkis momcem abreSumxvevias samSoblod indoeTi unda CaiTvalos, xolo TeTris ki_CineTi.

indoeTSi abreSumis Wia, Wupri da pepela RvTaebriv arsebad miaCndaT da manus cnobili kanonebis mixedviT (12_8 Cv. w. a.) maTi daxocva religiis mier akrZaluli iyo. indoelebi parks amuSavebdnen mxolod peplis gamosvlis Semdeg, ris gamoc, maTi gadamuSavebuli Zafi ar iyo sufTa da wvrili, aramed darTuli Zafi miiReboda. aseTi saxiT miRebuli abreSumis narTi gacilebiT msxvili, uxeSi da bususiani iyo, vidre parkis darRvevis Sedegad miRebuli abreSumis xami Zafi. Sesabamisad maTgan damzadebuli qsovilic xarisxiT Cinuri meTodiT damzadebul nawarms bevrad Camouvardeboda. amitom CineTis qsovilebi gacilebiT Zviri Rirda, vidre_induri. [60]

imis gamo, rom evropisa da sxva bazrebze iyideboda ori qveynidan, ori sxvadasxva waroSobisa da xarisxis abreSumi, maTSearqves sxvadasxva saxeli: CineTis abreSums “serikia”, rac niSnavs serebis, seridis anu CineTis qveynis, xolo indurs “bombiksi”. 

CineTidan abreSumis saidumlo pirvelad koreaSi iqna gatanili Cv. w. a. III saukuneSi ajanyebuli xalxis mier, romelic Cinur despotizms gaecala da sacxovreblad koreaSi gadavida.

Kkoreis Semdeg meabreSumeoba gavrcelda iaponiasa da imavdroulad iranSi, xolo Semdeg TandaTanobiT ganviTarda aziis sxva qveynebSi, evropaSi, afrikasa da amerikaSi.

iaponiis Semdeg meabreSumeoba gavrcelda Sua aziaSi IV saukuneSi (Cv. w. a.)istoriuli cnobebiT, erT_erTi Cineli princesa colad gahyolia xotanis (mcire buxaris) princs. princesas farulad (TmebSi damaluli) Camoutania abreSumis grena da amgvarad gauvrcelebia igi.

dawyebuli VI saukunidan abreSumis mrewveloba TandaTanobiT vrceldeba bizantiaSi, espaneTSi, italiaSi, safrangeTsa da evropis sxva qveynebSi. bizantiaSi meabreSumeobam farTo gavrceleba daiwyo VIII saukunidan da unda vigulisxmoT, rom es moxda saqarTvelodan, radgan am dros aq meabreSumeoba ufro iyo ganviTarebuli vidre mezobel saxelmwifoebSi.

evropaSi meabreSumeoba Tavdapirvelad Zlier ganviTarda saberZneTis naxevarkunZul peleponesze, ris gamoc man miiRo axali saxeli “morei”, rac TuTas niSnavs. Semdeg igi gavrcelda kunZul kosze. XII saukunis dasawyisSi berZnebTan gamarjvebulma sicilielebma, moreis naxevarkunZulidan meabreSumeoba gadaitanes siciliaSi. aqedan ki igi gavrcelda apeninis naxevarkinZulze _ lombardiaSi, florenciaSi, veneciaSi.

safrangeTSi meabreSumeobis gavrceleba iwyeba XII saukunidan da intensiurad ganviTarda mas Semdeg, rac Savi TuTis xe Secvales neapolidan Semotanili TeTri TuTis xiT, daaxloebiT XV saukunis bolos.

amerikaSi meabreSumeobis gavrceleba XVI saukunis meore naxevarSi iwyeba. magram sxvadasxva mizezebis da umTavresad TuTis xis uvargisi jiSebis gamo am qveyanaSi meabreSumeoba ver ganviTarda.

ruseTSi meabreSumeobis gavrceleba daiwyo XVI saukunis bolos, boris godunovis mefobis dros. magram am saqmes ufro seriozulad xeli mohkides petre pirvelis mefobis dros. petre pirvelma specialuri brZaneba gamosca meabreSumeobis ganviTarebis Sesaxeb. aseve misive brZanebiT agebuli iqna abreSumis Wiis gamosakvebi didi Senobebi, romlebsac maSin “meabreSumeobis qarxnebs” uwodebdnen. ekaterine II_es mefobis dros didi fuladi daxmareba da sxva waxaliseba eZleodaT im ucxoelebs, romlebic rusTSi Camovidodnen da meabreSumeobis gavrcelebas Seuwyobdnen xels. XIX saukunis dasawyisSi mefe pavle I aseve atarebs RonisZiebebs ruseTSi meabreSumeobis gasavrceleblad.

mas Semdeg, rac ruseTis imperiam miierTa kavkasia da Sua aziis respublikebi, igi gaxda abreSumis mwarmoebeli qveyana. yofili sabWoTa kavSiri iTvleboda naturaluri abreSumis erT_erT msxvil mwarmoeblad da msoflioSi mesame adgili ekava abreSumis parkis warmoebaSi. kavkasiaSi abreSumsaxvevi mrewveloba iyo nuxinskis uezdSi, mTian yarabaxsa da saqarTveloSi (samtredia, Telavi da xoni).

ibadeba kiTxva: daaxlebiT ra droidan SeiZleba vivaraudoT saqarTveloSi abreSumis parkis moyvana da misi safeiqro saqmianobis gamoyeneba?

cnobili rusi mkvlevari n. Savrovi gulismobs ra argonavtebis Sesaxeb legendis mixedviT oqros sawmisis qveS yviTel parkebs da mis Zafebs, gamoTqvams azrs, rom yviTeli parkis momcemi abreSumis samSoblod kolxeTi unda iyos. [3] raskvirvelia, amis dasamtkiceblad argonavtebis legenda sabuTad ar SeiZleba CaiTvalos. magram Tu miviRebT mxedvelobaSi, rom XIX saukunis bolo wlebSi a. natroSvilma saqarTvelos tyeebSi naxa gareuli abreSumis parki, romlis amxvevi Wia, misi daskvniT warmoadgens iseT originalur saxeobas, romlis msgavsi jer arsad naxula da imasac, rom Zvelad qarTvelebi abreSums sakuTar saxels uwodebdnen, SeiZleba abreSumis Wiis erT_erTi saxeobis samSoblod CavTvaloT kolxeTic (axlandeli saqarTvelo). [2]

abreSumis warmoebam da damuSavebam farTo ganviTareba hpova saqarTveloSi jer kidev adreuli xanidan. es dasturdeba V saukuneSi arsebuli wyaroebiT, sadac moxseniebuli “WiWnaur-WiWnauxti” zogadad abreSumsac aRniSnavda da abreSumis qsovilsac.

saqarTveloSi abreSumis kulturis gavrcelebas vaxtang gorgaslis saxels ukavSireben. aRsaniSnavia, rom vaxtang gorgasals indoeTidan nadavlis saxiT, marTlac, Camoutania grena. magram CvenSi misi gavrcelebis dasawyisad am faqtis motana ar iqneba gamarTlebuli, radgan Tu qarTvelebs ar ecodinebodaT grenis gacocxleba da Wiis kvebis teqnika, parkis pirveladi damuSaveba da misgan Zafis amoxveva, Camotanili grenis gamoyeneba da misi farTod gavrceleba SeuZlebeli iqneboda. [1]

ufro swori varaudia, rom qarTvelebma indoeTidan grenis Semotanamde icodnen is agro zooteqnikuri da teqnologiuri procesi, rac dakavSirebulia am dargTan. amas adasturebs isic, rom qarTvelebs abreSumis nawarmze manamde hqondaT sakuTari terminebi: mag. “bJola” (TuTa), “Zafi”, “Cigorgali” (xami Zafi), “daraia”, “stavra” (abreSumis qsovili), “WiWnauri” (abreSumi) da mravali sxva. maSasadame, meabreSumeoba saqarTveloSi ueWvelad manamde unda yofiliyo gavrcelebuli.

abreSumis Sesaxeb cnobebi gvxvdeba aseve “vefxistyaosanSi”, sadac naxsenebi xatauri (Cinuri) abreSumiT datvirTuli qaravnebis svla e. w. “abreSumis gziT” saqarTvelos gavliT. [9]

saqarTveloSi Semdgom abreSumis ganviTarebasa da aRmavlobaze metyvelebs mravali mecnieris azri. mogzauri marko polo (1254_1324) aRniSnavs, rom saqarTveloSi “aris mravali qalaqi, cixe da cxovrebisaTvis yovelgvari saWiro siuxve, mohyavT didi raodenobiT abreSumi, romlisganac amzadeben oqroTi naqsov qsovilebs”.

cnobili iraneli zaqaria yazvini (1203_1283) mogviTxrobs, rom ucxoeTSi uxvad gahqondaT "Tbilisidan vercxliswyali, gapentili bamba, surnelebani, maRalxarisxovani noxebi, sagemlebi, maRalxarisxovani matyli, abreSumis matylnarevi qsovilebi”. [4]

XIX saukunis dasawyisidan abreSumis nedleulis sasaqonlo warmoeba da misi eqsporti dasavleT evropasa da ruseTSi TandaTan gaizarda. sabWoTa xelisuflebis damyarebis Semdeg, saqarTveloSi Seiqmna abreSumis mrewvelobis uaxlesi teqnikiT aRWurvili msxvli sawarmoebi: abreSumsaqsovi da Jakardis fabrikebi TbilisSi, abreSumis kombinati quTaisSi, abreSum​Zafsaxvevi fabrika samtrediaSi, xaoiani qsovilebis saqsovi fabrikebi TbilisSi, cxakaiasa da soxumSi, abreSumsagrexi fabrikebi TelavSi, maxaraZesa da xonSi.

qarTulma abreSumma saxeli gaiTqva Tavisi produqciis maRalxarisxovnebiT. qarTuli abreSumis qsovili didi moTxovnilebiT sargeblobda ara marto saqarTvelosa da yofil sabWoTa kavSiris mokavSire respublikebSi, aramed sazRvargareTis bazarzec, rac im droisaTvis iSviaTobas warmoadgenda.

naturaluri abreSumis mrewvelobis ganviTarebis, teqno​logiuri procesebis srulyofisa da teqnikis ganviTarebis miRwevebSi didi roli iTamaSa samecniero_kvleviTma organizaciebma, rogoricaa saqarTvelos safeiqro mrewvelobis kvleviTi institutis abreSumis ganyofileba da seqtori, Tbilisis abreSumis samecniero_kvleviTi instituti, abreSumis kaTedram soflis meurneobis institutSi da sxva.

XX saukunis bolos qimiuri boWkoebis swrafma zrdam naturaluri boWkoebis warmoebis Semcireba gamoiwvia. naturaluri abreSumi TandaTan Seicvala xelovnuri boWkoebiT. magram, qimiur boWkos ar SeuZlia mTlianad Secvalos naturaluri abreSumi, romelsac gaaCnia kompleqsuri Tvisebebi, riTac gamoirCeva sxva boWkoebisagan. naturaluri abreSumis ZviradRirebuleba mis gasaiafeblad gzebis gamonaxvas moiTxovs. es ki SesaZlebelia, mxolod parkebis xarisxis mkveTri zrdiT, axali teqnologiisa da teqnikis SemuSavebiT.

dRevandel dRes saqarTveloSi mrewveloba kriziss ganicdis, ar muSaobs warmoebis TiTqmis 80%. kriziss ganicdis msubuqi mrewvelobis TiTqmis yvela dargi da maT Soris abreSumis mrewvelobac. Aamdenad, dReisaTvis Zalze mniSvnelovan rols iZens e. w. "abreSumis gzis" mSenebloba, romelmac mrewvelobisa da ekonomikis dargebis aRorZinebaSi mniSvnelovani roli unda Seasrulos.

uZvelesi avtorebis aRweriT, es gza Sua aziidan (dRevandeli centraluri aziidan) sanaosno iyo. es gza mdinare oqsosiT _ kaspiis zRviT_mtkvriT_suramis uReltexilis gavliT_mdinare fazisiT (dRevandeli rioni) qalaq fazisamde (Tanamedrove foTi) aRwevda. iqidan ki zRviT aziis, mcire aziisa da xmelTaSua zRvis auzis qveynebs da qalaqebs ukavSirdeboda. es iyo udidesi saerTaSoriso mniSvnelobis gza. [10] am gzam, romelic axlo aRmosavleTs, aseve Savi da xmelTaSua zRvis auzis qveynebs CineTisa da Sua aziis abreSumis mwarmoebel regionebTan akavSirebda, adreve miiRo "abreSumis gzis" saxeli. saukuneTa ganmavlobaSi "abreSumis gza" sxvadasxva xalxisaTvis gamdidrebis garda (abreSumis fasi im xanad xom oqros utoldeboda) kulturaTa damakavSirebeli arteriac iyo.

AbreSumis didi savaWro gzisadmi interesi dRemde Tu mxolod mecnieruli iyo, kaspiis navTobisadmi dasavleTis politikuri da ekonomikuri wreebis mxridan yuradRebis gaaqtiurebam Zvel gzas axali sicocxle SesZina. dReisaTvis am gzaze ukve didi navTobsadenis gatareba igegmeba. [3]

am gzis_msoflio abreSumis gzis aRorZineba, trasekas _ evraziis satransporto derefnis Seqmna _ erT-erTi udidesi istoriuli movlenaa XX da XXI saukuneebis gasayarze.

Aam gziT iwyeba didi abreSumis gzis msoflio istoria. AabreSumis gziT mxolod abreSumi ar imoZravebs. es Tanamedrove da momavali msoflios udidesi savaWro gzaa, trasekas qveynebis, kavkasia_evraziis saerTo bazrebis gzaa.

DdRes abreSumis gzis axali sicocxle ara mxolod saqarTvelos damoukidebeli, demokratiuli saxelmwifos ganviTarebis mniSvnelovani winapirobaa, aramed evraziis vrceli regionis maintegrirebel da damabalansebel faqtoradac gvevlineba.
1.2. saqarTvelos meabreSumeobis mokle istoriuli mimoxilva

meabreSumeobis gavrceleba saqarTveloSi, zogierTi mkvlevaris azriT, me-5 saukunis damlevidan iwyeba. prof. v.a. ivanovi aRviSnavs, rom mefe vaxtang gorgasals, romelic Tavisi jariT indoeTidan saqarTveloSi gamarjvebuli dabrunda, Camoutania abreSumis grena da gauvrcelebia.

v. gorgasalis mier grenis Camotana da misi gavrceleba meabreSumeobis dasawyisad CaTvla swori ar iqneba. radgan qarTvelebs Tu ar ecodinebodaT grenis gacocxleba da misi gamokvebis teqnika, parkis pirveli damuSaveba da amoxveva, misi farTod gavrceleba saqarTveloSi SeuZlebeli iqneboda [2].

ufro swori varaudia, rom qarTvelebma indoeTidan grenis Semotanamde icodnen is agro-zooteqnikuri da teqnologiuri procesi, rac  dakavSirebulia am dargTan. amas mowmobs is garemoebac, rom qarTvelebs abreSumis nawarmze manamde hqondaT sakuTari terminebi; magaliTad: “bJola” (TuTa), “Zafi”, “Cigorgali” (xami Zafi), “daraia”, “stavra” (abreSumis qsovilebi), “WiWnauri” (abreSumi), “yaWi” (abreSumis narCeni) da sxva. maSasadame, saqarTveloSi meabreSumeoba ueWvelad unda yofiliyo gavrcelebuli me-5 saukunemde [9].

erT-erTi versiiT, saqarTveloSi, marTalia indoeTidan grenis Camotanamde gavrcelebuli iyo abreSumi, magram dabali xarisxis. WiWnauridan miRebuli narTi da qsovili iyo ufro dabali xarisxis, vidre parkidan misi darRvevis Sedegad miRebuli xami Zafi. amitom vaxtang gorgasali iZulebuli iyo Semoetana abreSumis iseTi jiSis grena, romelic iZleoda SedarebiT ukeTesi formis parkebs, romlisganac Zafis amoxvevis teqnologiuri procesiT SesaZlebeli iyo xami Zafis miReba da msubuqi, lamazi qsovilebis damzadeba.

magram ismeba kiTxva ratom indoeTidan da ara sparseTidan? romelTanac saqarTvelos ufro meti urTierToba hqonda vidre indoeTTan. es SeiZleba aixsnas ori mizeziT: pirveli, indoeTidan grena man wamoiRo rogorc nadavli e.i. usasyidlod. sparseTidan ki unda eyida. maSin abreSumi Zlier Zvirad fasobda. meore _ indoeTSi gavrcelebuli iyo yviTeli feris parkis momcemi jiSebi, sparseTSi ki – TeTri ferisa. yviTeli feris parki ufro mimzidvelia, im periodisaTvis is iSviaTi iyo da amitom mas meti mowoneba hqonda. saqarTvelos abreSumis parki da misi nawarmi sparseTis bazarze gahqonda gasayidad da bunebrivia, ufro Zvirad da advilad gaiyideboda is nawarmi, romlis feri da xarisxi ukeTesi aRmoCndeboda. amitom savsebiT gasagebia gorgaslis mier saqarTveloSi axali jiSis grenis gavrceleba. 

unda vigulisxmoT, rom ucxoeTisa da Sinaur bazrebze axali jiSis parkma da misma nawarmma mowoneba daimsaxura da Zvel qarTul WiWnaurebze moTxovnileba Semcirda da cxovrebidan TandaTan gaidevna. amitom Zveli termini “WiWnauri” TandaTan amovarda xmarebidan da misi adgili daikava axalma terminma dasavleT saqarTveloSi “abreSumi”-s, xolo aRmosavleT saqarTveloSi “abraSumi”-s saxelwodebiT.

saqarTvelos meabreSumeobisa da misi warmoebis Sesaxeb Cvenamde moRweulia cnobebi zogi ucxoeli mogzaurisa, romelic CvenSi gavliT an specialurad yofilan Camosuli [4]. 

mag. italieli mogzauri marko-polo, romelmac me-12 saukuneSi Semoiara saqarTvelos mravali kuTxe, aRniSnavda, rom saqarTveloSi meabreSumeoba da abreSumis qsova Zlier aris ganviTarebuli, rom qarTvelebi abreSumis qsovilis dasam​zadeblad abreSumis ZafebSi xmaroben oqros Zafebs da Rebuloben abreSumis iseT lamaz qsovilebs, romlis msgavsi arsad ar unaxavs.

abreSumis warmoebis ganviTarebaze saqarTveloSi migviTiTebs agreTve Siltbergeric (me-15 saukune).

meabreSumeoba saqarTveloSi me-16 saukuneSi Zlier rom yofila ganviTarebuli, amaze migviTiTebs “arCilianic”.

arqanjelo lamberti (me-17 saukune) aRniSnavs, rom osmalebs maT mier Semotanili saqonlis fasis sakompensaciod abreSumi samegrelodan gaaqvT.

ruseTis elCi saqarTveloSi tolCanovi (me-17 saukune) aRniSnavs imereTsa da samegreloSi abreSumis parkis damzadebis Sesaxeb, romelsac quTaisis bazarze hyidnen da yvela mxridan movaWreebi iyvnen.

cnobili mogzauris Sardenis (me-17 saukune) monacemebiT saqarTvelodan sparseTSi gautaniaT 17900 fuTi abreSumi.

me-18 saukuneSi parkis mosavali saqarTveloSi Zlier didi rom yofila, amas adasturebs prof. n. iaSvilisa da g. baxtaZis monacemebic, romelTa mixedviT 1860 wels parkis mosavali saqarTveloSi udrida 400000 fuTs anu 6400 tona (nedli wona).

germaneli mogzauri reineesi (me-18 saukune) aRniSnavs, rom imereTSi abreSumisagan qsoven sxvadasxva msubuq qsovils, Tavsafrebs, farCebs da foCebian qamrebs.

saqarTveloSi 1848 wels Catarebuli aRweris mixedviT gamoirkva, rom CvenSi abreSumis gadamuSavebas awarmoebda 210000 ojaxi. maSasadame, meabreSumeoba saqarTveloSi me-19 saukunis 60 wlebSi Zlier yofila ganviTarebuli da mevenaxeobasTan erTad im periodSi warmoadgenda saqarTvelos soflis meurneobis mZlavr ekonomikur berkets [1].

saqarTveloSi 1864 wels abreSumis Wiis “pebriniT” daavadebam iCina Tavi da meabreSumeobas didi ziani miayena. igi safrangeTidan Camotanili abreSumis jiSebis saqarTveloSi gavrcelebis Sedegi iyo. pirvelad pebrina quTaisis guberniaSi gaCnda 1862 wels, ori wlis Semdeg  es daavadeba gadavida imereTis sxva raionebSi, Semdeg ki aRmosavleT saqarTveloSic. pebrinam gaanadgura meabreSumeoba saqarTveloSi. es dro saqarTveloSi meabreSumeobis dacemis periodia, romelic Secvala aRdgeniTma periodma.

dasustebuli meabreSumeoba rom mTlianad ar ganadgurebuliyo saWiro iyo radikaluri RonisZiebebis miReba.

abreSumze gauqmda zogi saxis gadasaxadi da mizanSewonilad iqna miCneuli TbilisSi meabreSumeobis sacdeli sadguris daarseba, romelic gaixsna 1887 wels muStaedis baRis gverdiT saxelwodebiT "kavkasiis meabreSumeobis sadguri". amis Semdeg meabreSumeobis Semdgomi ganviTarebisaTvis iqmneba meabreSumeTa kooperatiuli amxanagobebi. aseTi iyo sofel kuxSi (1895w.) “meabreSumeTa pirveli amxanagoba quTaisis guberniaSi”. es kooperativebi gafarTovda mTel saqarTveloSi me-20 saukunis dasawyisisaTvis da didi muSaoba Caatara meabreSumeobis aRsadgenad.

meabreSumeobaze zrunva da misi Semdgomi ganviTarebis gzebi daisaxa 1920 wels q. quTaisSi Catarebuli saqarTvelos meabreSumeTa pirvel yrilobaze. yrilobam mTavrobas miaRebina dekreti imis Sesaxeb, rom abreSumis parkis damzadebaze saqarTveloSi gamocxadebuliyo saxelmwifo monopolia. am momentidan sagrZnoblad gaizarda meabreSumeobisadmi interesi.

saqarTveloSi sabWoTa xelisuflebis damyarebis Semdeg saxelmwifo monopolia parkze darCa da meabreSumeobis parkis mosavlis gadidebis saqmeSi xeli Seuwyo.

meabreSumeobaSi Catarebuli iqna didi samuSaoebi rogorc warmoebis, ise samecniero-kvleviTi xaziT, ramac ganapiroba meabreSumeobis aRmavloba.

1.3. Wiis asakTan dakavSirebiT abreSumis Zafis simsxos dinamika.

italieli mecnieris a. brokadelos gamokvleviT, jirkvlebSi abreSumis masa mocemulia grenidan muris gamoCekisTanave. Tavdapirvelad es Zafi Zlier wvrilia da msxvildeba abreSumis Wiis zrdasTan erTad [2].

abreSumis Zafis simsxos dinamika a. brokadelis cdebis mixedviT mocemulia cxrilSi #1.

parkis Zafis simsxos dinamika Wiis asakTan dakavSirebiT

cxrili #1.

	#
	Zafis simsxo izomeboda
	Zafis simsxo
	koefici​enti

	
	
	mm-Si
	mikronebSi
	

	1. 
	muris gamoCekidan 2 saaTis Semdeg
	0.00106
	1.06
	1

	2. 
	I kanis cvlis Semdeg
	0.00159
	1.59
	1.5

	3. 
	II kanis cvlis Semdeg
	0.00201
	2.01
	1.9

	4. 
	III kanis cvlis Semdeg
	0.00392
	3.92
	3.8

	5. 
	IV kanis cvlis Semdeg
	0.01272
	12.72
	12.0

	6. 
	parkis ZafSi
	0.02775
	27.75
	25.9


  rogorc cxrilidan Cans, abreSumis masa jirkvlebidan Tavdapirvelad mocemulia Zalze mcire raodenobiT da amave dros rogorc Zafi Zlier wvrilia (misi simsxo aRwevs erT mikrons). aseTi Zafis gamoyeneba yovlad SeuZlebelia xami Zafis misaRebad. abreSumis Wiis zrdasa da ganviTarebasTan erTad matulobs jirkvalSi abreSumis masis absoluturi odenoba da amave dros msxvildeba Zafic. misi diametri parkis axvevis momentisaTvis 25 -30-jer diddeba. rogorc Cans, sxva mecnierebic iziareben radgan sxva versia Cvens moZiebul masalebSi ar Segvxvedria.

mecnierebis uaxlesi monacemebiT, abreSumis Wiis organizmSi abreSumis cila ori gziT warmoiqmneba: abreSumis udidesi nawili, daaxloebiT 70%-mde warmoiqmneba pirveladi gziT, e.i. Wiis mier TuTis foTlidan miRebuli cilebis gadamuSavebiT, xolo danarCeni (30%) ki _ meoradi gziT – abreSumis Wiis hemolimfisa da TuTis mcenaris cilebis sinTeziT. aq sayuradReboa is garemoeba, rom meoradi gziT naxevarze meti cila warmoiqmneba Wiis organizmSi parkis axvevis procesSi, e.i. maSin, rodesac abreSumis Wia garemodan sakvebs srulebiT ar Rebulobs.

aRsaniSnavia isic, rom abreSumis masis Tvisobrivi da raodenobrivi formirebis saqmeSi danarCen pirobebTan erTad (jiSi, Wiis movla da gamokvebis agrozooteqnika) didi mniSvneloba aqvs TuTis foTolSi azotis raodenobas.

iaponelma mkvlevarma eikSin xiratzukam da sxvebma TavianTi cdebiT daamtkices, rom abreSumis masis formirebisaTvis saWiro azots Wia Rebulobs mxolod da mxolod TuTis foTlidan da rom Wia, romelic gamokvebilia azotiT mdidar TuTis foTliT, iZleva met abreSumian parks, amitom saWiroa saTanado yuradReba mieqces TuTis foTolSi azotis Semcvelobis sakiTxs.

abreSumis Wia V asakis daaxloebiT me-10 dRes, saTavsSi haeris normalur temperaturisa da fardobiTi tenianobis dros, Tavs anebebs TuTis foTlis Wamas da iwyebs adgilis SerCevas, sadac bina unda daidos. rogorc Cans, SerCeuli adgili unda akmayofilebdes: sxvebisgan gamocalkevebis saSualeba hqondes, Tavis damoukidebeli avtonomiis Sesaqmnelad. yvelafrisagan iyos mowyvetili da erTpirovnulad (individualurad) Seqmnas Tavis samyaro. Tavis garSemo qmnis gauval “tyes”, e.w. napertyuls, mis SigniT damatebiT Sres, romelic asrulebs javSnis rols, literaturul enaze e.w. naTaurs, Semdeg aSenebs (qsovs) Tavis garSemo ZiriTad “cixe-simagres”, romelsac parkis garss uwodeben da bolos unazes Zafebisagan Wia qsovs Tavis saTavsos, sadac Wiadyofnis darCenili 3-4 dRe unda gaataros, Wuprad gardaqmnis periodic aq unda moilios da Wuprobis urTulesi 14-16 dRiani cvlilebebic da peplad gardaqmnis movlenac amave SreSi daasrulos. am Sres Wupris perangs uwodeben da ratomRac mas avtorTa didi nawili usargeblo (uvargis) nivTierebad moixsenieben. am sakiTxis irgvliv Cven Cveni Sexeduleba Camogviyalibda, ris Sesaxebac qveviT gveqneba saubari. axla davubrundeT Wiis mier kvebis Sewyvetis Semdeg adgilis SerCevas, rasakvirvelia, SerCeuli adgili Tavisufali unda iyos da amavdroulad, igi unda xasiaTdebodes mdgradi totebiT, romelsac eqneba xSirblagvi Sverilebi, razedac miamagrebs sawyis Zafebs ablabudis msgavs daxuruli budis warmosaqmnelad; es adgili daculi unda iyos cvalebad klimaturi pirobebisagan mzis, wvimis, qarisa da WiisaTvis sxva arasasiamovno movlenebisagan.

yvelafers zeviT CamoTvlils Wia kvebis Sewyvetis Semdeg TviTon instiqturad damoukidebliv akeTebs, magram garkveuli kanonzomierebis dacviT.

sayuradReboa is garemoeba, rom adgilis SerCevis Semdeg Tavisufldeba eqskrementebisagan da sxva zedmeti Slakebisagan da mxolod amis Semdeg iwyebs qsovas (parkis Senebas). 

1.4. parkis axveva

TuTis abreSumxvevias yvela jiSi axvevs daxuruli formis parkebs. es parkebi SeiZleba iyos sxvadasxva feris, sididisa da formis, magram rogorc wesi yvela daxurulia. Cveulebriv pirobebSi abreSumis Wia mexuTe asakis mecxre_meaTe dRes iwyebs parkis axvevas. parkis axvevis win is Tavs anebebs Wamas da mkerdaRerebuli lastze mousvenrad daxetialobs. parkis asaxvevad momwifebuli Wiis kani gamWvirvale xdeba. abreSumis Wia Tu yviTeli feris rasas ekuTvnis, mis ventralur mxares SeimCneva masSi arsebuli abreSumis yviTeli feris masa, xolo Tu TeTri, mwvane an vardisferi rasisaa, maSinac SesamCnevia Sesabamisi feris abreSumis masa.

TuTis abreSumxveviaSi parkis axvevisadmi midrekileba gamovlindeba orgvarad: erTi nawili parkis asaxvevad adgils eZebs maRla da amitom ufro zeviT daxetialobs, zogjer adis OTaxis Werze, kedlebis kuTxeebSi, lastebis Camosakidze da sxv. zog Wias ki_parkis axvevis momentSi maRla asvla ar Cvevia, piriqiT, caxze asvlac ki ezareba da xSirad parks axvevs naZirSi. mecnierTa azriT, Wiis maRla asvlis instiqti maTi “gareulobis” damaxasiaTebelia. isini ki vinc qveviT axveven aRiarebulni arian iseTebad, romlebsac “gareulobis” instiqti daukargavT.

parkis axvevisaTvi momwifebuli Wia 10 saxis samuSaos atarebs: 

1. parkis asaxvevi adgilis anu caxis miZebna:

2. caxze asvla;

3. caxze parkis asaxvevi adgilis SerCeva;

4. caxis SerCeul adgilze abreSumis Zafebisagan ablabudis gabma anu “tyis” gakeTeba;

5. caxis totidan abreSumis `tyeSi” gadasvla;

6. organizmis ganTavisufleba zedmeti siTxisagan da parkis garsis asaxvevad momzadeba;

7. parkis garsis zeda fenis (napertyulisa da naTauris) axveva;

8. parkis sasargeblo fenebis axveva;

9. parkis qveda fenis (perangis) axveva;

10. ukanaskneli (V) kanis cvla da Wuprad gadaqcevasTan dakavSirebuli metamorfozis procesi.

momwifebuli abreSumis Wia parkis asaxvev adgilis Zebnis dros bevr abreSums xarjavs, radgan xetialis dros is abreSums anTxevs da rac male ipovis adgils da daiwyebs parkis axvevas, abreSumis masas usargeblod naklebs daxarjavs da miT ufro meti abreSumis mqone parks aaxvevs.

abreSumis Wia erTi da imave caxTan mravaljer miva, “dasunavs” da bolos “gabedavs” erT_erT caxze asvlas. magram xSirad iqac did xans eZebs adgils. Wiis aseTi “momizezebuli” da zedmetad xetiali, zog SemTxvevaSi gamowveulia misi individualuri instiqtiT, xSirad ki uvargisi caxis CadgmiT.

Wia caxze asvlisTanave ar iwyebs parkis axvevas, aramed jer kagad “dazveravs” caxis calkeul adgils da Tu is “momizezebuli” xetialiT ar aris Sepyrobili, parkis asaxvevad misTvis ufro moxerxebul adgils male SearCevs.

rogori adgilia WiisaTvis yvelaze mosaxerxebeli? amisaTvis unda gaviTvaliswinoT ori ram: Wiis zoma da misi midrekileba winaprebisadmi.

Wiis zomas caxis totebs Soris manZilTan pirdapiri kavSiri aqvs. mokle WiisaTvis saWiroa iseTi caxi, romlis totebs Soris patara manZilia da piriqiT_grZeli WiisaTvis iseTi caxi, romlis totebs Soris meti manZili iqneba. sasurvelia, caxis totebs Soris manZili Wiis sigrZis 3/4 iyos. rasakvirvelia, aseTi manZilis zustad dacva bunebrivi tipis caxebSi Znelia; Tu totebs Soris manZili normaluria, maSin miiReba jiSisaTvis damaxasiaTebeli sididisa da formis parki magari da dauzianebeli garsiT. meabreSumeobis mowinave qveynebSi didi xania iyeneben xelovnuri tipis caxebs, sadac Wias meti saSualeba aqvs advilad da Cqara amoirCios parkis asaxvevi adgili.

caxze gasuli abreSumis Wia adgilis gamonaxvis Semdeg iwyebs “tyis” gaSenebas, risTvisac daxarjuli abreSumis masa miT ufro naklebi iqneba, rac naklebia manZili caxis totebs Soris, sadac Wias gadauwyvetia parkis axveva. Wia instiqturad gansazRvravs am “tyis” sixSires da simagres da rodesac mis simagreSi darwmundeba, caxidan gadadis am “tyeSi” da parkis axvevas iwyebs.

parkis axvevis dawyebamde Wia Tavisufldeba organizmSi arsebuli zedmeti siTxisa da eskrementebisagan. es siTxe mura yviTeli ferisaa. qimiurad tutovania da adamianis kans susxavs. am siTxiT dasvelebuli parkis garsi ziandeba.

organizmis ganTavisuflebis Semdeg abreSumis Wia iwyebs parkis zedafenis, e. i. napertyulisa da naTauris axvevas. parkis axvevisas abreSumis Wia imyofeba moxril mdgomareobaSi da gadazneqilia zurgisken. parkis garsis axvevisas Wia Tavisi xuTi wyvili crufexiT mibjenilia abreSumis Zafis xlarTebze (pirvelad abreSumis “tyeze”, Semdeg napertyulze, naTaurze da parkis momdevno fenebze). mkerdis segmentebze ganlagebuli sami wyvili namdvili fexi ki exmareba mas tanis yvela segmentis moZraobaSi mosayvanad da gadaadgilebas parkis SigniT, agreTve xels uwyobs mkerdisa da Tavis moZraobas, sadac imyofeba dvrilaki. Wiis gadazneqiloba exmareba agreTve jirkvlebidan abreSumis masis dvrilakisaken moZraobis process. napertyuls da parkis zeda fenis (naTauris) axvevisas, dvrilakis gadaadgileba xasiaTdeba asimetriuli moZraobiT, amitom napertyuli warmoadgens parkis garsze uTavbolod dalagebul Zafebs.

napertyulis Semdeg Wia agrZelebs parkis zedafenis axvevas, romelsac naTauri ewodeba. is naTauris fenis axvevas napertyulTan SedarebiT ufro dalagebulad, magram naTauris fenac ar aris parkis garsis nawili, romelic xami Zafis misaRebad gamodgeba, aramed warmoadgens napertyulis fenis gagrZelebas _ naTauri moTavsebulia napertyulsa da garsis Zafis fenebs Soris.

naTauris fenaSi winaswar gaurkvevel adgilas Wiis mier fiqsirebulia Zafis ori Tavi, romlis monaxvis Semdeg SesaZlebelia parkis darRveva da xami Zafis miReba.

napertyulis daniSnuleba, garda imisa, rom parki daamagros caxis totebze, gamoixateba imaSic, rom parkis axvevis procesSi garsis momdevno fenebi, daicvas dasvrisa da dazianebisagan.

naTauris daniSnuleba ki umTavresad isaa, rom parkis pirveladi damuSavebisa da transportirebis dros garsis momdevno fena daicvas dazianebisagan da Seinaxos mis fenaSi moTavsebuli Zafis Tavi, romlis advilad monaxva aCqarebs da ekonomiurad ufro efeqturs xdis parkis amoxvevis saqmes.

naTauris Semdeg moTavsebulia Zafebis fena, romelTa dalagebas abreSumis Wia awarmoebs simetriulad. es fena, romlis axveva ganpirobebulia abreSumis Wiis zusti da kanonzomieri moZraobiT, garsis yvelaze sasargeblo fenaa, radgan masSi moTavsebul abreSumis masisgan warmoebs ZiriTadad xami Zafis miReba.

parkis garsis qveda fenas ewodeba Wupris perangi. es fena warmoadgens Zafis fenis gagrZelebas da danarCenebTan SedarebiT ufro Txelia, axveulia asimetriulad da ufro wvrili ZafebiT. xSirad Wupris perangis fenis Semdeg da misgan gancalkevebiT, daWuprebis win Wia parkis TavTan akeTebs Sua Sres, romelic mas icavs meqnikuri dazianebisagan.

Wupris perangi, miuxedavad imisa, rom Zafis fenis gagrZelebas warmoadgens, xami Zafis misaRebad gamousadegaria. amrigad, parkis garsi ZiriTadad Seicavs oTx fenas: napertyuls, naTaurs, Zafs da Wupris parangs. aqedan yvelaze sasargebloa Zafis fena, romelic grZel da SedarebiT ufro Tanabar Zafs Seicavs.

parkis axvevis Cveulebriv pirobebSi, abreSumis Wia imyofeba ra parkis SigniT zurgisken gadazneqil mdgomareobaSi, TandaTanobiT Znel pirobebSi uxdeba moZraoba. es siZnele gamowveula imiT, rom fenebis axvevisas parki TandaTan Rebulobs jiSisaTvis damaxasiaTebel formas, ris gamoc TandaTan mcirdeba misi SigniTa are. es ki arTulebs da erTgvarad zRudavs parkis SigniT Wiis moZraobas. marTalia, axvevisas Wiis zomac klebulobs, magram es kleba xdeba Wiis siganis xarjze da ara sigrZisa. amitomac parkis garsis SenebasTan erTad matulobs zurgisken Wiis gadazneqa, rac kidev metad arTulebs Wiis moZraobas, gansakuTrebiT_garsis qveda fenebis axvevisas. muSaobis es sirTule ufro naTeli gaxdeba, Tu gaviTvaliswinebT, rom parkis axvevis procesSi Wias uxdeba parkis SigniT xuTasjer da metad gadaadgileba da daaxloebiT erT milionamde moZraobis Sesruleba. 

1.5. parkis axvevis meqanika

yuradRebas imsaxurebs sakiTxi, Tu rogoria abreSumis gamomyofi jirkvlebidan abreSumis masis Zafad gamoyofis meqanika da rogor mimdinareobs parkis axvevis dinamika, rogor moqmedebs yovelive amaze garemo pirobebi da sxvadasxva gamaRizianebeli faqtori. 

kvlevis Sedegad mecnierebi im daskvnamde mividnen, rom Txieri abreSumis masis Zafad formireba warmoebs Wiis mier orberketi saqaCavis muSaobis msgavsad. e.i. jirkvlebidan abreSumis masa Wiis Tavis qanqariseburad moZraobiT zemoT amoiqaCeba. am TvalTaxedviT Tu vimsjelebT, maSin abreSumis Wias unda SeeZlos jirkvlebidan abreSumis Txieri masa amoqaCos qanqariseburad Tavis yoveli moZraobis dros, magram dakvirvebam gviCvena, rom jirkvlebidan abreSumis masis gareT gamoyofa warmoebs mxolod maSin, rodesac dvrilakidan gamosuli abreSumis Txieri masa miemagreba substants, winaaRmdeg SemTxvevaSi rogorc ar unda amoZraos Wiam Tavi, Zafs mainc ver gamoyofs.

abreSumgamyofi jirkvlebidan abreSumis masis gareT gamoyofis meqanika avtomaturi ar aris da amave dros ar aris damokidebuli Wiis survilze, aramed damokidebulia im garemo pirobebze, romelSic CavayenebT Wiis parks axvevis dros. Tu ver SevuqmniT iseT pirobebs, rom man dvrilakidan gamosuli Txieri da mwebavi abreSumis masa miawebos raime sxeuls, ise is jirkvlebidan abreSumis masis gareT gamoyofas ver moaxerxebs.

dakvirveba gvarwmunebs, rom gamoyofili abreSumis Zafi rom miewebeba raime substrats, amis Semdeg Zafi daWimulia da am mdgomareobaSi ewebeba meore substratis wertilebs, Semdeg mesame da a.S. xolo abreSumis masis momdevno gamoyofisas substratis magivrobas asrulebs Wiis mier winaT gamoyofili da substratze ukve gabmuli Zafis xlarTebi, mrudebi da sxva. amitomac didi mniSvneloba eniWeba axvevis procesisaTvis swori caxis SerCevas.

rogorc cnobilia parkis axvevisas Wias ar axasiaTebs muSaobis erTnairi tempi, aramed parkis sxvadasxva fenisa da zogjer erTisa da imave fenis axvevis drosac Wia amJRavnebs muSaobis sxvadasxva temps. abreSumis Wiis muSaobis tempze da ritmulobaze moqmedebs garemos pirobebi, magram garemos erTnairi pirobebis drosac parkis axvevis procesSi Wiis moZraobis siCqare erTnairi ar aris.

parkis axvevis dros saqme gvaqvs Wiis moZraobis oTx periodTan:

pirvel periodSi Wiis yvela moZraoba da muSaoba dakavSirebulia abreSumis “tyis” gakeTebasTan. am periodSi Wia imyofeba caxze da abams caxis winaswar SerCeul adgilas iseTi raodenobisa da simagris Zafs, rom SeeZlos Zafebis am “tyeSi” gadasvliT parkis axvevisaTvis momdevno muSaobis warmoeba.

abreSumis “tyes” Wia nela, winaswari dazverviT akeTebs. am dros Wiis muSaobas ar axasiaTebs gansakuTrebuli tempi da simetriuloba. mis mier gamoyofili Zafi uTavbolod lagdeba caxis sxvadasxva adgilas Tvisobrivad da Tavisi formiT obobas qsels waagavs. rodesac caxidan Wia gadava ablabudaSi da kargad damagrdeba, amis Semdeg is iwyebs Ria adgilebis ZafebiT amovsebas ise, rom mas irgvliv myofi  ablabuda yvelgan sinaTlis erTnairad  gamtari iyos. am samuSaos Sesrulebisas Wia Semcirebuli radiusiT Tavs amoZravebs da maSasadame, Zafebs ufro mokle-mokled alagebs.

amis Semdeg iwyeba parkis axvevis meore periodi. rodesac Wia axvevs parkis naTaurs. am dros misi moZraoba, pirvel periodTan SedarebiT nawilobriv SezRudulia da amitom parkis garsze Zafis dalagebas awarmoebs ufro bejiTad da gabedulad. Wiis wina nawilis moZraoba am dros SedarebiT nelia, xolo Tavis gaqanebis amplituda ki mokle da Zafis dalagebas axasiaTebs ufro simetriuloba – pirvel periodTan SedarebiT. am periodSi parki Rebulobs jiSis Sesabamisi formis konturs, ris gamoc, misi Sinagani are mcirdeba da Wiasac parkis axveva SedarebiT SezRudul pirobebSi uxdeba.

meore periodSi jirkvlebSi abreSumis masa mcirdeba da Wiis Sinagani dawola jirkvlebis rezervuarze SedarebiT mcirdeba, rac iwvevs Wiis gul-mkerdis moZraobis tempis Secvlas.

naTuris gakeTebis dros Wiis moZraobis biologiuri da meqanikuri TvalsazrisiT ganxilvisas, masSi or movlenas davinaxavT: erTi - Wiis zrunva, raTa parkis axvevisaTvis kargad damagrdes caxze, kargad moewyos Semdgomi muSaobisaTvis da meore – sinaTlis mxriv parkis areSi Seqmnas iseTi pirobebi, rac misTvis SemdgomSi xelis SemSleli ar iqneba.

rogorc cnobilia, abreSumis Wia ufros asakSi da gansakuTrebiT, parkis axvevis momentisaTvis, sinaTlisadmi uaryofiTadaa ganwyobili da rodesav is emwyvdeva napertyulsa da naTuris fenaSi, sadac ZiriTadad sibnelea, patara Ria adgilidan masSi Sesuli sinaTlec Zlier gamaRizianeblad moqmedebs. amitom cdilobs mTlianad daabnelos parkis are. sanam Wia sakmao sibneleSi ar moeqceva, manam misi muSaoba ar aris riTmuli. is parkis SigniT yovelgvari riTmuli moZraobis gareSe gadainacvlebs da iwyebs parkis SigniTa ares mTlian dabnelebas. rodesac masze sinaTle, rogorc mTavari faqtori xelisSemSlelad aRar moqmedebs, maSin Wia “dawynarebulad” iwyebs parkis asaxvevad Semdgom muSaobas. Wias Tu kargi caxi aqvs dadgmuli, maSin parkis ares male abnelebs da naTuris fenis gakeTebisaTvis xarjavs nakleb abreSumis masas. 

mesame periodSi Wia aSenebs parkis garsis mesame fenas, anu rogorc mas uwodeben Zafis fenas. romelzedac ixarjeba daaxloebiT 75-80% abreSumi im masidan, rac moTavsebulia Wiis abreSumgamomyof jirkvlebSi. es fena yvela fenasTan SedarebiT didia da metad sasargeblo, radgan misgan miiReba abreSumis xami Zafi. mesame fenis gakeTebisaTvis dasawyisSi Wia Zafis Tavs anu wvers amagrebs naTuris fenis boloze. naTuris fenis damTavrebisas Wia ar swyvets Zafis gamoyofas, aramed ablabudaSi gadasvlis momentidan mTlianad parkis axvevis damTavrebamde ganuwyvetliv (dRe da Rame) axvevs parks, rasakvirvelia, Tu garedan raime gamaRizianebelma pirobebma ar SeuSala xeli mesame periodSi alagebs Zafs gansazRvruli formebiT, umTavresad arabuli cifris “8” msgavsad da zogjer sinusoiduri formiTac.
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a. garsis zeda fena  

b. garsis Sua fena  

g. garsis qveda fena

parkis axvevis dros Wia zurgsukanaa gadazneqili da crufexebiT mimagrebulia parkis SigniT. aseT mdgomareobaSi myofi Wia gul-mkerds amoZravebs misi tanidan marjvniv da marcxniv, zevidan qveviT da piriqiT. parkis axvevis dros Wiis gul-mkerdis moZraoba Zlier waagavs kedlis saaTis qanqaris moZraobas. qanqarisebri moZraobiT mas uxdeba parkis garsis yvela fenis axveva.

parkis SigniT crufexebiT erT adgils mimagrebuli Wia ar gadaadgildeba, e. i. ar gamoicvlis adgils manam, sanam ar daamTavrebs garsis gansazRvruli fenis axvevas im adgilebze, sadac ki miwvdeba. Semdeg gadadgildeba da gaagrZelebs axali fenisaTvis Zafebis dalagebas. parkis axvevis pariodSi Wiis gadaadgileba parkSi xdeba meridianuli mimarTulebiT. is gadainacvlebs marcxniv an marjvniv parkis naxevarsferos meridianze. Wiis aseT gadanacvlebas parkis SigniT pozicia ewodeba. dadgenilia, rom parkis mTliani garsis axvevisaTvis Wias uxdeba 500_mde poziciis gamocvla.

erT poziciaSi Wia alagebs Zafs jguf_jgufad_paketebad da 10_15 cali paketis gakeTebas axerxebs. parkis mTliani garsi Seicavs 50_60 aTas calamde pakets da TiToel paketSi aris sxvadasxva raodenobis rvisebulri da sinusoiduri formis Zafis mrudebi, daaxloebiT 19_dan 26_mde.

parkis zeda fenebis paketebSi Zafi dalagebulia ufro sinusoiduri formebiT, xolo SigniT fenebSi ki rvianiseburi formis mrudebiT. paketebSi dalagebul orive formis mrudebis raodenoba matulobs garsis zeda fenebidan qveda fenebisaken da mrudebis zoma (sigrZe, sigane) ufro didia zeda fenis paketebSi, vidre qvedaSi. manZils erTi paketidan meoremde Wia akavSirebs gauwyveteli ZafiT, romelic xan sworxazovania da xan maryuJiseburi moyvanilobisa.

rogorc vTqviT, Wia parkis axvevisas Zafebs alagebs misgan marjvniv da marcxniv, agreTve zevidan qveviT da piriqiT. rodesac Wia fenebSi misgan ganze alagebs Zafs, maSin rviseburi formis Zafebis mrudebi ufro patara zomisaa, vidre maSin, rodesac is alagebs misgan zemoT an qvemoT, maSin Zafebis mrudebis zoma TiTqmis erTnairia, magram maT ara aqvT rviseburi da sinusoiduri forma, aramed ufro naxevarmTvare waagavs.

parkis axvevis periodSi haeris temperaturis matebasTan erTad izrdeba parkis axvevis siCqare. amave dros Zafebis mrudebis zomebi parkis qveda fenebSi matulobs, xolo TviT Zafi ki wvrildeba. gamodis, rom drois erTsa da imave monakveTSi dvrilakidan Wia gamohyofs erTi da igive raodenobis abreSumis masas, magram rodesac am masisagan mzaddeba patara zomis Zafis mrudebi, maSin Zafi msxvili xdeba, xolo imave raodenobis abreSumis masisagan ufro didi zomis mrudebis damzadebisas Zafi ufro wvrildeba.

meoTxe periodis dros Wia axvevs parkis qveda fenas, romelsac ewodeba Wupris parangi. perangis fenis axvevas Wia awarmoebs SedarebiT Tanabari moZraobiT da Zafis simetriulad dalagebiT, miuxedavad amisa is gamousadegaria ZafsaRebi warmoebisaTvis. umTavresad imitom, rom perangis fenis axvevis dros jirkvlebis rezervuarSi moTavsebuli abreSumis masa cotaa da sericinic Zalze mcire. es fena agebulia SedarebiT meCxerad, ufro wvrili da sericiniT Raribi Zafebisagan. amitom es fena parkis darRvevis dros WuprTan erTad wyalSi iZireba.

Cven Cveni Sexeduleba gvaqvs Wupris perangis vargisianobis Sesaxeb, ris irgvlivac qveviT gveqneba saubari.

prof. i. doliZis monacemebiT [2] temperaturisa da tenis erTnair pirobebSi myofi Wia yovel poziciaSi erTnairi siCqariT ar axvevs parks. parkis axvevis dasawyisSi erT poziciaSi Wiis dayovneba saSualod udris 141 wams, parkis Sua fenaSi_258 wams, xolo qveda fenaSi ki 548 wams. erT poziciaSi Wiis dayovneba minimum 79 wamiT, xolo maqsimum 589 wamiT ganisazRvreba.

amrigad, Wiis mier Zafis gamoyofis siCqare, garemos erTnair pirobebSi, zeda fenebidan qveda fenebisaken TandaTan klebulobs, xolo rviseburi da sxvadasxva formis Zafebis mrudebis raodenoba erT paketSi matulobs.

parkis axvevisas haeris temperaturis gavlena garsis Senebis siCqareze (maRalproduqtiuli hibridi)

cxrili #2

	varianti
	haeris t0 parkis axvevisas (c)
	garsis fena
	Zafis sigrZe erT rvisebur mrudSi (mm)
	erTi rvisebuli mrudis dalagebis siCqare (wami)
	1 wamSi dalagebuli Zafis sigrZe (mm)

	1
	210

210

210
	zeda fena

saS. fena

qveda fena
	5.9

6.8

7.5
	3.45

2.94

3.23
	1.70

2.31

2.32

	saSualo
	6.7
	3.17
	2.11

	2
	240

240

240
	zeda fena

saS. fena

qveda fena
	6.5

7.5

8.0
	1.55

2.12

2.35
	3.62

3.54

3.79

	saSualo yvela fenisaTvis
	7.3
	2.0
	3.65

	3
	290

290

290
	zeda fena

saS. fena

qveda fena
	7.2

9.6

14.6
	1.15

1.88

2.06
	6.25

5.11

7.04

	saSualo yvela fenisaTvis
	10.4
	1.69
	6.01


garsis Senebis siCqaresTan dakavSirebiT aRsaniSnavia is garemoeba, rom parkis erT naxevarsferos aSenebisaTvis iseTive dro sWirdeba, rac meore naxevarsferosaTvis. da Tu arsebobs am siCqareebs Soris sxvaoba, is Zlier mcirea. magaliTad, 27633 wamis (7,7 saaTis) gnmavlobaSi warmoebuli qronometrirebis dros gairkva, rom parkis pirvel naxevarsferoze Wiam Zafi daalaga 13732 wmSi, xolo meore naxevarsferoze ki 13901 wamSi, mTliani parkis axvevas ki QWia 72 saaTs undeba.

1.6. parkis xrColva_xmobis Teoriuli safuZvlebi

nedli parkis likvidur mdgomareobaSi moyvana SesaZlebelia ori procesiT_Wupris CakvliT da parkis gaxmobiT.

Wupris Cakvla da parkis gaxmoba unda Catardes ise, rom naklebad daziandes nedli parkis garsi. parkis garsis dazianeba orgvaria: meqanikuri da fizikur_qimiuri. 

nedli parkis sicocxlis Cakvla amJamad arsebuli meTodebidan praqtikulad arcerTi ar aris iseTi, romelic ar iwvevdes parkis garsis fizikur_qimiur dazianebas. zogi meTodi parkis garss naklebad azianebs, zogi_metad. parkis garsis amgvari dazianeba ZiriTadad gamowveulia nedli parkis pirveladi damuSavebis procesSi sericinis fizikuri da qimiuri Tvisebebis SecvliT da dRemde arsebuli meTodebi metad an naklebad mainc iwveven misi Tvisebebis dacemas. [2]

parkis pirveladi damuSavebis arsi imaSi mdgomareobs, rom misi likvidur mdgomareobaSi gadasayvanad gamoviyenoT iseTi meTodi, romelic ufro xelmisawvdomia, SedarebiT iafia da pirveladi dmuSavebis teqnologiuri procesis normalurad CatarebiT gamoiwvevs parkis garsSi sericinis bunebrivi Tvisebebis naklebad Secvlas.

saerTod nedli parkis pirvelad damuSavebaSi cxel haers iyeneben sami saxiT:

1. haeri, romelsac parkis damuSavebis mTlian procesSi mudmivi temperatura aqvs (mudmivi Termiuli reJimi),

2. haeri, romelsac Tavdapirvelad dabali temperatura aqvs, xolo parkis xmobasTan erTad TandaTan matulobs (matebiTi Termuli reJimi),

3. haeri, romelsac Tavdapirvelad maRali temperatura aqvs, xolo parkis xmobasTan erTad misi temperatura TandaTanobiT mcirdeba (klebad Termuli reJimi).

yofil sabWoTa kavSirSi da evropis zogierT qveyanaSi ufro gavrcelebuli iyo cxeli haeris  gamoyeneba meore saxiT, e. i. matebiTi Termuli reJimiT.

am saxiT parkis pirveladi damuSavebis dros haeris temperatura Tavdapirvelad dabalia (55_60), xolo Semdgom, parkis xmobasTan erTad misi temperatura TandaTanobiT matulobs (80_90_mde).

rogori Termuli reJimiTac ar unda CavataroT nedli parkis pirveladi damuSaveba, yovelTvis unda vicavdeT im ZiriTad moTxovnebs, romelic wayenebuli aqvs parkis pirveladi damuSavebis teqnologiur process. samwuxarod CvenSi gvrcelebuli parkis damuSavebis teqnologiuri procesi (matebiTi Termuli reJimi) naklebad akmayofilebs zemoxsenebul ZiriTad moTxovnebs, ris gamo damuSavebuli parkis (xmeli) teqnologiuri maCveneblebi sagrZnoblad CamorCeba nedli parkis teqnologiur maCveneblebs.

optimalur pirobebSi parkis pirveladi damuSavebis CatarebisaTvis saWiroa kargad verkveodeT gasaxmobi masalis (nedli parkis) da gamxmobis (haeri) TvisebebSi.

nedli parki Sedgeba cocxali Wupris, parkis garsisa abreSumis Wiis kanisagan, romelic miiReba mexuTe kanis cvlis Sedegad. (nax.2).

cocxali Wupri ZiriTadad Seicavs, mis wonasTan SedarebiT 76_81% wyals, 17_19% cxims da 2_3% sxvadasxva marils.

parkis garsi anu bunebrivi abreSumis xami masa Seicavs mis wonasTan SedarebiT 70_77% fibroins, 23_30%_mde sericins, romelSic Sereulia pigmentebi, lorwovani da sxva nivTierebani. fibroini da sericini qimiurad rTuli cilovani nivTierebebia da polipeptidebs miekuTvneba_isini Seicaven aminomJavur SenaerTebs.

parkis pirveladi damuSavebis TvalsazrisiT CvenTvis metad sainteresoa Wupri da sericini.

cocxali Wupri, rogorc zemoT aRvniSneT, Seicavs wyals, cxims da marilebs da es nivTierebebi moTavsebulia mis organizmSi. es ukanaskneli ki daculia Wupris qitiniseburi garekaniT, romelsac kutikula ewodeba. kutikula dasegmentebulia da zogierT segmentze etyoba kidec Savi wertiliseburi stigmebi. es stigmebi Wupris Sinagan organoebs garemosTan akavSirebs da maTi meoxeobiT warmoebs masSi sasicocxlo procesebi (Jangbadis miReba, naxSirorJangi gamoyofa da sxv.). WuprSi arsebuli tenis gamoyofa (rasakvirvelia, misi Cakvlis Semdeg) SesaZlebelia ZiriTadad mxolod am stigmebis saSualebiT, xolo qitiniseburi kanis (kutikula) meqanikuri dazianebis SemTxvevaSi Wupris mTliani zedapiridanac.

parkis garsi moqsovilia, ufro sworad, daxlarTulia maryuJiseburi formis Zafebisagan, romlebic Zlier waagavs arabul rvians da dalagebulia parkis garsis TiToeul fenaze paketebad. es maryuJebi moTavsebulia parkis garsze, rogorc erTimeoris gverdiT, ise erTimeoreze da qmnis parkis garsis calkeul fenebs. parkis garsi ki 30_50_mde aseTi fenebisagan Sedgeba. es fenebi erTimeoreze miwebebulia sericiniT, ris gamo parkis garsi haers Tavisuflad ver atarebs. amave dros maryuJiseburad Zafebis daxlarTva garsis mTel sisqeze simetriuli araa_garsis zeda fenaSi Zafebi daxlarTulia ufro meCxerad, vidre Sua fenaSi, xolo garsis qveda fenaSi kidev ufro meCxerad, e. i. maryuJebis zoma garsis zeda fenidan qveda fenamde TandaTanobiT mcirdeba. amis gamo parkis garsSi haeri Sedis da gamodis atmosferuli wnevisa da difuziis saSualebiT, rac arTulebs Wupridan tenis gamoyvanas da sabolood ki parkis gaxmobas.

interesmoklebuli ar aris parkis garsis mimarT Wupris topografiuli mdebareobis gamorkveva. abreSumxvevia Wia parkis axvevis dawyebidan Wuprad gadaqcevamde zomaSi mcirdeba: sigrZeSi_3-jer, siganeSi_1_1/2-jer. parkis axvevis damTavrebis Semdeg ki parkSi momwyvdeuli Wia mokakulia rusuli aso C magvarad, xolo Wuprad gadaqcevis Semdeg gasworebulia da sigrZeSi damoklebuli. parkis SigniTa moculoba rom miviRoT 100%, maSin Wupris moculoba parkSi 50_60% iqneba (damokidebulia abreSumxvevias jiSze da sqesze). amrigad, parkis SigniTa moculobasa da Wupris moculobas Soris arsebobs Tavisufali adgili, romelSic airi da mexuTe kanis cvlis Sedegad miRebuli kania moTavsebuli. zemoT aRvniSneT, rom nedl parkSi arsebuli haeri Tavisi SemadgenlobiT didad gansxvavdeba atmosferos haeris Sedgenilobisagan da is Wuprze narkoziseburad moqmedebs, amitom is Wupris Semdgomi ganviTarebis procesebs amuxruWebs. amrigad, Wupris gamoxmobis dasawyisSi masSi arsebuli teni uSualod ki ar Seexeba parkis garss, aramed is pirvel rigSi Seexeba parkis SigniT Wuprsa da garss Soris moTavsebul airs da am ukanasknelis saSualebiT ki parkis mTlian garss. maSasadame, Wupridan gamodevnilma tenma, sanam is parkis garss Seexebodes, unda gaiaros parkSi arsebuli airis fena, romelSic 100_jer metia naxSirorJangi, vidre atmosferos haerSi (4%_is nacvlad 0,04%).

rogorc viciT, sericini cxoveluri warmoSobis cilaa da webosmagvari Tviseba aqvs. sericinis saSualebiT xdeba parkis Zafebis calkeuli maryuJebis da garsis calkeuli fenebis erTimeoreze miwebeba. sericini wyalSi kargad ijirjveba, xolo Semdeg ki Txierdeba da ixsneba. rac ufro maRalia wylis temperatura, miT ufro intensiuria sericinis xsnadoba. mravali cdis Sedegad gamoirkva, rom sericinis bunebrivi Tvisebebi icvleba garemos zegavleniT (mze, sinaTle, atmosferos temperatura da sxv.). cxeli haeri gansakuTrebiT iwvevs sericinis bunebrivi Tvisebebis Secvlas. rac ufro mSralia cxeli haeri, miT ufro intensiuria misi moqmedeba sericinis bunebriv Tvisebebze. cxeli haeris uaryofiTi moqmedeba ZiriTadad imaSi gamoixateba, rom sericini am dros magrdeba, uxeSdeba da kargavs wyalSi advilad xsnadobis Tvisebebs. es garemoeba ki sagrZnoblad auaresebs parkis darRvevis process, saxeldobr: parki cudad ixarSeba da cudad ixveva, amoxvevis dros Zafi xSirad wydeba. yovelive es amcirebs parkidan Zafis gamosavals da zrdis abreSumis narCenebs, amcirebs Sromis nayofierebas, zrdis produqciis TviTRirebulebas da sxv.

aqedan gamomdinare nedli parki ise unda davamuSaoT, rom sericinis bunebrivi Tvisebebi rac SeiZleba naklebad Seicvalos. zogis azriT, parkis gaxmoba TiTqos ubralo saqmea, saWiroa parksaxmob aparatSi damyardes saWiro temperatura da parkis normaluri gamoxmoba uzrunvelyofili iqneba. zog SemTxvevaSi parkis gaxmobis dasaCqareblad maT haeris temperaturis awevac mizanSewonilad miaCniaT. sinamdvileSi parkis xmobis procesi ase martivi rodia. ama Tu ima masalis gaxmoba_ gaSroba saerTod ramdenime fazad mimdinareobs.

parkis pirveladi damuSavebis dros saqme gvaqvs ZiriTadad or fazasTan: pirvel fazaSi adgili aqvs parkis garsSi Wupris Cakvlas da masSi arsebuli tenis gamoyofis dawyebas. amitom pirvel fazaSi umjobesia parkze vimoqmedoT maRali temperaturis mqone haeriT, radgan maRali temperatura gamoiwvevs Wupridan tenis ufro intensiur gamoyofas da parkis garsis dasveleba _ darbilebas, rac xels Seuwyobs parkis gaSrobis daCqarebas. meore fazaSi, rodesac Wupridan wylis meti raodenoba aorTqlebulia da parkis garsic sagrZnoblad SemSrali, maSin umjobesia misi gaxmoba ufro dabali temperaturis mqone haeriT vawarmooT.

Sroba_xmobis aseTi teqnologiuri procesi saSualebas iZleva parkis garsze intensiurad vimoqmedoT maSin, rodesac is SedarebiT ufro teniania, xolo rodesac parki xmobis procesSi SedarebiT bevr wyals dahkargavs, maSin ki cxeli haeris intensiuri moqmedeba SevamciroT, riTac didad SevarbilebT Srobadi haeris uaryofiT moqmedebas parkis garsze da metad SevunarCunebT sericins bunebriv Tvisebebs.

parkis normalurad gaxmobaze mravali faqtori moqmedebs:

1. haeris temperatura, 

2. haeris tenianoba,

3. haeris siCqare,

4. haeris wneva,

5. haeris sisufTave,

6. parkis fenis sisqe,

7. parkis garsis simkvrive,

8. saxmobSi mSrali haeris dafantuloba,

9. parkis xnovaneba (Wupris asaki),

10. saxmobSi parkis fenis Tanabroba da sxv.

saerTod, xmobis procesis ZiriTadi arsi mdgomareobs imaSi, rom parks Tanmimdevrulad wavarTvaT teni, e. i. parkSi arsebuli tenis aorTqlebiT normalurad gavaxmoT is. xmobis procesi maSin warimarTeba sworad, rodesac parkis Signidan tenis gamodevnis siCqare meti iqneba im siCqareze, romelic eqneba parkis garsis zedapiridan tenis aorTqlebas, e. i. drois erTeulSi Wupridan ufro meti teni unda iqnes gamoyofili, vidre parki Tavis zedapiridan tens aaorTqlebs. ukidures SemTxvevaSi parkis garsi gamagrdeba, gauxeSdeba da mis zedapirze warmoiSveba gaxevebuli sericinis qerqi, romelic xelisSemSlelad imoqmedebs parkis normalurad gaxmobis momdevno procesze da mis xarisxze.

xazgasmiT unda aRiniSnos, rom rodesac parkSi Wupri Cakvdeba, maSin WuprSi arsebuli wyali gadadis Tavisufal mdgomareobaSi da yovelmxriv eqvemdebareba sxeulis gaSrobis kanonebs. Tavisufali wyali TandaTanobiT gaivlis ra parkSi arsebul airebis fenas, daasvelebs parkis garss, saidanac difuziis ZaliT is TandaTanobiT aorTqldeba, rac xels uwyobs da aCqarebs parkis gaSroba_gaxmobas.

nedli parkis xrColvisa da xmobis dros haeris roli mxolod parkisadmi siTbos gadacemiT da Wupridan tenis STanTqmiT  ar ganisazRvreba. Jangbadi, romelic haeris moculobis 21%_s Seadgens, pirvel xanebSi aaqtiurebs Wupris sasicocxlo fiziologiur procesebs, Semdeg ki temperaturis matebiT Wupris fiziologiuri moqmedeba swrafad icvleba, mis organizmSi xdeba bioqimiuri cvlilebebi, ecema misi sasicocxlo funqciebi da iRupeba, kvdeba. WuprSi arsebuli SekavSirebuli wyali kargavs pirvandel Tvisebebs, ris Sedegad TandaTanobiT intensiurdeba Wupridan misi aorTqleba da Cqardeba misgan orTlad qceuli wylis gamoyofa.

yuTebian parksaxmob aparatebSi nedl parkze cxeli haeris moqmedeba marto zemoxsenebuli procesiT ar ganisazRvreba. misi moqmedeba gamoixateba imaSic, rom cxeli haeri, romlis tentevadoba maRalia, Zlier uaryofiTad moqmedebs, erTis mxriv, parkis garsis struqturaze_iwvevs garsis fenebSi sericiniT Sewebili Zafebis adgilebis gadanacvlebas, adidebs Zafebis rviseburi mrudebis maryuJebs, gansakuTrebiT siganeSi. amave dros maRali temperaturis mSrali haeri iwvevs sercinis fizikuri da qimiuri Tvisebebis Secvlas_ukargavs mas bunebriv saxes da gajirjvis unars, gansakuTrebiT parkis xmobis procesis damTavrebisas, rodesac Wupridan da garsidan wyali maqsimaluri odenobiT aris aorTqlebuli da Srobadi haeris temperatura maRalia, xolo misi tenSemcveloba ki dabali.

1.7  I Tavis daskvnebi da kvlevis mizani

 monografiis  pirvel TavSi Tavi moiyara iseTma rTulma movlenebma, romlebic umravles SemTxvevaSi daxurul garemoSi viTardeba. amitom Cven, ise rogorc Cvens winamorbed mkvlevarebs, gviwevs zogjer mecnierulad dausabuTebeli daskvnis gakeTeba. ase magaliTad:

1. abreSumis Wia parkis keTebis dros cdilobs herme​tiulad daabnelos Tavis samoqmedo garemo, Seqmnas Jangbadis ukmarisoba da es sivrce gaajeros naxSirorJangiT. TuTis foTlis  kvebis Sewyvetamde Wia xarbad Rebulobda Jangbads, axla ki gaugebaria ra xdeba.

2. auxsneli rCeba, ra garemo Seqmna Wiam Tavis garSemo, rom normalur pirobebSi mTeli 20_24 dRe_Ramis ganmavlobaSi kvebis gareSe atarebs urTules gardaqmnebs_Wia_Wuprad, Wupri_peplad, aaxvia sxvadasxva struqturis parkis Semadgeneli Sreebi.

3. rogorc cnobilia, 5000 wlis ganmavlobaSi da albaT arc manamde abreSumis Wiis urTulesi instiqti, romelic mraval faqtorTan aris dakavSirebuli mkveTrad kodirebulia da igi ar ganicdis araviTar cvlilebebs.

4. unda vifiqroT, rom 5000 wlis win adamianTa is wre, vinc abreSumis aRiarebis mowmeni iyvnen, albaT Tvlidnen, rom parkis axveva grZeldeboda pepelas gamosvlamde da amitom Zafis rRvevas dauTmes umniSvnelo dro. da marTlac, erTi parkis rRvevas 10 wuTze meti dro ar sWirdeba, magram uricxvi raodenobis parkia sarRvevi, erTdroul rRvevaSi rom gauSvaT 7_8 parki mainc imdeni 10 wuTi iqneba saWiro, rom pepela gamosvlas mainc moaswrebs. albaT, aman miiyvana im daskvnamde, rom Wupri CaeklaT parkSi da amiT SeenarCunebinaT misi (parkis) mTlianoba, gadaerCinaT gaxvretisagan.

isc unda SevniSnoT, rom WuprCakluli parkidan amoxveuli Zafis xarisxobrivi maxasiaTeblebi bevrad CamorCeba cocxali parkidan amoxveul maxasiaTeblebs. esec maSinve gaxda cnobili, magram Wupris Cakvlis gareSe parks mTlianobas ver SeunarCunebdnen, amitom Cakvlis meTodi iqna aRiarebuli da ager 50 saukunis Semdegac farTod iyeneben mas. amasTan erTad Seiqmna parkis pirveladi damuSavebis sawarmoebi, sadac nedl parks amuSaveben 80_1000C temperaturaze 6-8 saaTis xangrZlivobiT, aSroben meqanizirebul saSrobebSi, aniaveben iatakze gaSliT da sxva. dasasruls yrian 30 kg specialur tomrebSi da agzavnian Zafsaxvev warmoebebSi, sadac grovdeba 8-10 Tvis maragi. am periodis ganmavlobaSi sericini myardeba, kargavs wyalSi gaxsnis unars da garsidan Zafi Znelad dasarRvevi xdeba. amgvarad, parks ar daklebia Termuli dartymebi, sericinis dabereba, arc niCbiT gadayra – gadmoyra da arc xrwnad WuprTan xangrZlivi periodis ganmavlobaSi yofna, yovelive aman Zafs SeubRala xarisxi. amitom Cven davisaxeT SegvemuSavebina Zafis nedli parkidan rRvevis meTodi.
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