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geologiuri mecnierebis 90-wliani gza aleqsandre janeliZis 
geologiis institutSi 

 
e. gamyreliZe, m. TofCiSvili 

 
90 ВОКЫЬ’ Way of the Geological Science at Alexandre Janelidze Institute of Geology.                        

I. P. Gamkrelidze and M. V. Topchishvili. The Institute of Geology was founded on the initiative of the 
Professor Ⱥl. Janelidze on the basis of the Chair of Geology and Paleontology of the Tbilisi State University on 
December 25, 1925. It has become the first scientific-research institution of geological profile in the former 
Soviet Union. Since the date of foundation of the Institute of Geology, Ⱥlexandre Janelidze gave prime attention 
to the paleontology and biostratigraphy. The tectonics as well played a key role in the researches of the Institute. 
From the very beginning of its foundation, the analysis of the tectonic pattern of Georgia was a top-priority goal. 
One of the significant places in the researches carried out at the Institute of Gology has been assigned to the 
petrology. The scientific publications in this branch are undoubtedly of great value. At the Institute, since1941 
the systematic mineralogical investigations have begun, and in late 30-ies a new trend - paleovolcanology has 
developed. At the same period lithological researches have begun as well. In 1955 a Department of Mineral 
Resources was founded, which in early 80-ies of the past century had expanded the scope of its scientific 
researches and was renamed into a Department of Geology and Geochemistry of Ore Deposits. Since 1955 in 
the Institute the Department of Isotope Geochronology was functioning, where the K-Ar dating of magmatic 
rocks systematically was carried out. In the Department of Geochemistry that was founded in 1961, the 
investigations have been held in two directions: identification of geochemical features of ore fields and 
distribution regularities of the rare and trace elements in the sulphide deposits of Georgia. The scientists of the 
Institute study the environment by means of different physical and chemical methods as well. By the scientists 
of the Institute a unique Paleontological Museum was established; it keeps monographically studied for a long 
time and published 130 collections of fauna and flora. The Institute has a long-standing and stocked library. 
Since 1932, the Institute has been publishing its own periodicals. On the initiative of the Institute of Geology 
different local, all-Union and International conferences, sessions and symposiums have been held. Many 
researchers of the Institute are involved in international and local grant projects. 

kavkasia, romelic uaRresad saintereso mTian mxares warmoadgens, didi xania 
ipyrobs bunebismetyvelTa da, maT Soris, geologTa yuradRebas. me-19 saukunis 30-iani 
wlebidan dawyebuli, 70-iani wlebis CaTvliT, kavkasiisa da kerZod saqarTvelos geo-
logiur Seswavlas awarmoebdnen evropeli mkvlevarebi, xolo Semdgom rusi geologe-
bi. maTi moRvaweoba mimarTuli iyo ZiriTadad praqtikuli amocanebis Sesasruleb-
lad. Sesabamisad, saWiro gaxda ukve arsebuli da agreTve axali sasargeblo wiaRise-
ulis sabadoTa Zebna da Zieba. saqarTvelosTvis am mniSvnelovani amocanis Sesrule-
ba SeuZlebeli iyo samecniero bazis Seqmnis gareSe, romelic xels Seuwyobda funda-
menturi mecnierebis ganviTarebas. 

1924 wels Tbilisis saxelmwifo universitetTan geologiisa da paleontologi-
is kaTedris Seqmnam SesaZlebloba misca sorbonisa da yazanis universitetebis kurs-
damTavrebul axalgazrda profesors aleqsandre janeliZes daeyenebina geologiis 
institutis daarsebis sakiTxi. am iniciativas mxari dauWira saqarTvelos saxalxo 
meurneobis umaRlesma sabWom da, Sedegad, Tbilisis saxelmwifo universitetis geo-
logiisa da paleontologiis kaTedris bazaze Seiqmna geologiuri instituti. aman 
SesaZlebloba misca al. janeliZes, fundamentur mecnierebis ganviTarebasTan erTad, 
ekisra axalgazrda specialistebis aRzrdis pasuxismgebloba. 

geologiis (maSin geologiisa da mineralogiis) instituti, romelic daarsda 
1925 wlis 25 dekembers, gaxda geologiuri profilis pirveli samecniero dawesebu-
leba yofil sabWoTa kavSirSi. 1941 wlidan instituti Sevida axlad daarsebul sa-
qarTvelos mecnierebaTa akademiis sistemaSi, 2006 wlidan is moeqca saqarTvelos ga-
naTlebisa da mecnierebis saministros daqvemdebarebaSi, xolo 2010 wlidan institu-
ti ivane javaxiSvilis sax. Tbilisis saxelmwifo universitetis SemadgenlobaSia. 

geologiis institutis daarsebis dRidan al. janeliZe gansakuTrebul yuradRe-
bas aqcevda biostratigrafiasa da paleontologias. man TviTon samecniero moRva-
weoba daiwyo safrangeTSi paleontologiuri gamokvlevebiT. 

1924 wels al. janeliZe awarmoebda geologiur kvlevebs raWasa da leCxumSi, 
risi Sedegic iyo mis mier adrecarculi amonitebis axali gvaris - kolxiditebis ga-
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moyofa. rogorc Semdgomma kvlevebma uCvena, am gvaris Seswavlas didi mecnieruli 
Rirebuleba gaaCnia. 

raWaSi Segrovebuli faunis safuZvelze al. janeliZem pirvelad saqarTveloSi 
daadgina kaloviuri naleqebi da `qorTis Sreebi”, romlebic oqsfordulad daaTari-
Ra. amave dros, raWaSi da mTel saqarTveloSi farTod gavrcelebuli vulkanogenur-
danaleqi warmonaqmnebi, man gamoyo rogorc `porfirituli seria” da igi baiosur 
sarTuls miakuTvna. raWa-leCxumis sinklinis farglebSi man utyuarad daadgina Sua-
miocenuri naleqebi da paleontologiurad daasabuTa e.w. `usaxelos qviSaqvebis” Co-
krakuli asaki (adre isini oligecenurs miekuTvneboda) da gamoavlina maTi transg-
resiuli buneba.  

gasuli saukunis 20-ian wlebSi i. kaWaravam daiwyo miocenuri naleqebis kvleva 
samegrelosa da leCxumis teritoriaze. mis saxels ukavSirdeba saqarTvelos paleo-
genuri naleqebis sistematuri da mravalferovani Seswavla. man paleontologiuri 
kvlevis obieqtad SearCia numulitebi. i. kaWaravas Sroma `Tbilisis midamoebis pale-
ogenuri” (1936) faqtobrivad gaxda saqarTvelos paleogenuri naleqebis stratigrafi-
isa da paleontologiis kvlevis safuZveli. mis monografiaSi `raWa-leCxumis auzi 
da misi momijnave regionebi paleogenur droSi” (1944) axleburad aris gaazrebuli 
paleogenuri drois geologiuri movlenebi. 

gansakuTrebiT aRsaniSnavia Zirulis masivis samxreTi periferiis stratigrafi-
ul-struqturuli kvlevebi, romlebic p. gamyreliZis mier 1929-1933 wlebSi iyo Ses-
rulebuli. miRebul Sedegebs dResac ar daukargavs aqtualoba. 1940 wels p. gamyre-
liZem faunisturi monacemebis safuZvelze pirvelad daasabuTa kavkasionis samxreTi 
ferdobis Tixa-fiqlebis seriaSi qveda iurulis samive nawilis arseboba. mogviane-
biT (1942), loqis masivze napovni mdidari faunis winaswari gansazRvris safuZvelze, 

p. gamyreliZem, k. gabuniasTan erTad, faunisturad daasabuTa aq qveda- da zedaiuru-
li naleqebis arseboba. 

1946 wels al. janeliZem gamoyo soris wyeba, romelic farTod aris gavrcelebu-
li kavkasionis samxreTi ferdobis samxreT nawilSi da misi asaki toarsul-aalenu-
rad gansazRvra. imave wels Zirulis masivis wiTeli kirqvebidan man Seiswavla Tav-
fexianebis fauna da Semcveli Sreebi miakuTvna domerul qvesarTuls, toarsuls da 
qveda aalenurs. 

gasuli saukunis 40-iani wlebidan institutSi daiwyo detaluri paleontologi-
uri kvlevebi, romelTa Sedegebi Sejamebulia Semdeg naSromebSi: `saqarTvelos zeda-
carculi eqinoidebi” (ruxaZe, 1940), `saqarTvelos zedacarculi inoceramebi” (caga-
reli, 1942), `saqarTvelos Suaiuruli fauna” (kaxaZe, 1942), `saqarTvelos qvedaiuru-
li braqiopodebi” (nucubiZe, 1945), `saqarTvelos liasuri da baiosuri inoceramebi” 
(kaxaZe, 1948), `saqarTvelos Suacarculi aucelinebi” (erisTavi, 1948), `dasavleT sa-
qarTvelos dasavleTi nawilis numulitebi” (kaWarava, 1948), `raWisa da samxreT ose-
Tis zedaiuruli marjnebi” (benduqiZe, 1949), `Zirulis masivis periferiis liasuri 
braqiopodebi” (nucubiZe, 1949), `saqarTvelos zedacarculi fauna” (cagareli, 1949). 

1945 wlidan institutSi Seiqmna axali samecniero mimarTuleba – paleobiolo-
gia, romelsac saTaveSi Caudga gamoCenili mecnieri l. daviTaSvili. misi xelmZRvane-
lobiT 1951 wels saqarTvelos ssr mecnierebaTa akademiis prezidiumTan Seiqmna pale-
obiologiis seqtori, romlis bazazec 1957 wels daarsda saqarTvelos mecnierebaTa 
akademiis paleobiologiis instituti. 

1947 wels i. kaxaZem gamoaqveyna fuZemdebluri monografia `saqarTvelo iurul 
droSi”, romelSic gadaWrili iyo stratigrafiisa da saqarTvelos iuruli drois ge-
ologiuri ganviTarebis umniSvnelovanesi sakiTxebi. mis mier dadgenili iyo baTuri 
orofazisis da kaloviuri transgresiis gansakuTrebuli mniSvneloba ara mxolod 

saqarTvelosTvis, aramed mTeli kavkasiisTvis. 
1933-1947 wlebSi p. gamyreliZem detalurad Seiswavla aWara-TrialeTis naoWa sis-

temis geologiuri agebuleba. am kvlevis Sedegebi gamoqveynda mis fundamentur mono-
grafiaSi (1949), romelic warmoadgens stratigrafiul-struqturul sinTezs da Sei-
cavs unikalur faqtobriv masalas, romelsac dResac ar daukargavs Tavisi mniSvne-
loba. 
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qvedacarculi naleqebis stratigrafiisa da faunis SeswavlaSi gansakuTrebu-
lia m. erisTavis damsaxureba. man ori aTeuli wlis ganmavlobaSi Catarebuli kvleve-
bis Sedegad SeimuSava qvedacarculi naleqebis danawevrebis pirveli sqema (1951). man-
ve warmatebiT gadawyvita qvedacarculis paleogeografiis rigi sakiTxi, gansazRvra 
faunisturi kavSirebi mezobel auzebTan, daadgina kavSiri qvedacarcul zonebsa da 
amonitebis ganviTarebis ZiriTad etapebs Soris (1964). 

zedacarculi naleqebis stratigrafiis fundamenturi kvleva dakavSirebulia 
pirvel rigSi a. cagarelis saxelTan. mis cnobil monografiaSi `saqarTvelos zeda 
carculi” (1957) man gaaanaliza da ganazogada mdidari faqtobrivi masala da daadgi-
na saqarTveloSi zeda carculis yvela sarTulis arseboba. monografiaSi ganxilu-
lia saqarTvelos gviancarculi auzebi, maTi kavSiri mezobel auzebTan da saqarTve-
los geologiuri ganviTarebis istoria gviancarcul droSi.  

am droisaTvis miRebul iqna axali monacemebi neogenis stratigrafiaSic. dasav-
leT saqarTvelos ponturi naleqebis evqsinuri auzisTvis g. WeliZem moipova sruli-
ad axali fauna, romelic damaxasiaTebeli iyo dakiuri auzis e.w. portaferuli qve-
sarTulisTvis. 

axali paleontologiuri masalis gamoyenebiT a. Ciqovanma daanawevra dasavleT 
saqarTvelos Cokrakuli da karaganuli sarTulebi Sesabamisad or da sam nawilad. 

1952-1955 wlebSi a. cagarelma, q. nucubiZem da v. zesaSvilma, i. kaxaZis xelmZRva-
nelobiT mdinareebis malkasa da labas Sua, naxSirSemcveli naleqebis gavrcelebis 
zolis msxvilmasStabian agegmvasTan dakavSirebiT, Caatares didi moculobis samuSa-
oebi. miRebuli Sedegebi gamoqveynebulia specialuri monografiiis saxiT (1960). 

1955 wels gamoqveynda v. zesaSvilis monografia `foladauris auzis geologia”, 
romelSic moyvanilia adreiurul-carculi xavscxovelebis, braqiopodebis, orsagdu-
lianebis, gastropodebisa da amonitebis aRwera; dazustebulia liasur-senomanuri na-
leqebis teqtonikuri struqtura da stratigrafia.  

gasuli saukunis 60-ani wlebis dasawyisSi gafarTovda stratigrafiul-paleon-
tologiuri gamokvlevebi - daiwyo paleozouri naleqebis gegmazomieri Seswavla. amas 
xeli Seuwyo zemo svaneTSi qviSis wyebis aRmoCenam (p. gamyreliZe, 1962). aq napovni ga-
namarxebuli mdidari faunis povnis (p. gamyreliZe, CixraZe, xuciSvili) da misi Seswav-
lis (xuciSvili, 1966) safuZvelze dadginda am wyebis gviankarbonul-permuli asaki. 
dasabuTda gvianpaleozouri warmonaqmnebis arseboba xramis masivis vulkanogenur- 
danaleq wyebaSic (p. gamyreliZe, sxirtlaZe, adamia). 

paleozouri naleqebis sistematiurma Seswavlam, romelic daiwyo S. adamiam 60-
iani wlebis dasawyisSi, asaxva hpova mis monografiaSi `kavkasiis iuruliswina warmo-
naqmnebi” (1968). labis seriaSi, romlis asaki adre gansazRvruli iyo rogorc kambri-
uliswina-adrepaleozouri, S. adamiam aRmoaCina SroSanebis Reroebi, ramac saSuale-
ba misca daeskvna, rom metamorfuli fiqlebis formireba moxda arauadres ordovi-
ciulisa. manve gamoTqva mosazreba kavkasionis kristaluri gulis amgebi buulgenisa 
da labis seriebis identurobis Sesaxeb. 

1980-ian wlebSi z. quTeliam Seiswavla konodontebis fauna dizis seriidan, daa-
zusta calkeuli wyebebis stratigrafiuli diapazoni da gamoyo konodonturi zonebi. 

saqarTvelos qvedaiuruli naleqebis danawevrebis pirveli cda ganaxorciela q. 
nucubiZem 1962 wels. mogvianebiT man gamoaqveyna monografia (1966), romelSic moyvani-
lia adreiuruli faunis (zRvis SroSanebis, orsagduliani moluskebis, gastropode-
bis da Tavfexiani moluskebis) 210 formis aRwera da etapobrivi ganviTareba.  

gasuli saukunis 60-iani wlebidan m. TofCiSvili muSaobs saqarTvelos qvedaiu-
rul-aalenuri naleqebis detaluri stratigrafiuli danawilebis problemebze. Ziru-
lis masivze Catarebuli kvlevebis Sedegad pirvelad amonituri faunis safuZvelze 
man dadginda qarsiani qviSaqvebis (martoTubnis wyeba) sinemuruli asaki. am wyebasa da 
wiTel organogenul kirqvebs (SroSis wyeba) Soris m. TofCiSvilma axali liTostra-
tigrafiuli erTeuli - yvirilis wyeba gamoyo da igi adre plinsbaxurad daaTariRa.  

SemdgomSi m. TofCiSvilma amonitebis safuZvelze fiqlebis seriaSi daadgina sa-
erTaSoriso skalis erTeulebis (sarTulebis da zonebis) arseboba. saqarTvelos 
farglebSi man pirvelad gamoyo aalenuris zeda qvesarTuli, daxasiaTebuli amonitu-
ri fauniT. 
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gansakuTrebul mniSvnelobas iZens kvlevebi, romlebic afxazeTis porfirituli 
seriis warmonaqmnebSi Catarda (TofCiSvili, lobJaniZe, 1980, 2002). m. TofCiSvilis mi-
er aRmoCenili gvianplinsbaxuri amonitebis safuZvelze porfirituli seriis qveda 
sazRvarma baiosuridan gacilebiT qveviT - zedaplinsbaxur qvesarTulSi gadainacvla. 

m. TofCiSvilis paleontologiuri masala, romelic aRmoCenilia fiqlebis seri-
is qvedaiurul-aalenur nawilSi, Sejamebulia 1990 wels gamoqveynebul monografiaSi. 

saqarTvelos qvedaiurul-aalenuri naleqebis stratigrafiis sistemuri kvlevis 
Sedegebi Sesulia mis monografiaSi (1996), sadac zogi dasavleT evropis standartu-
li zonaa gamoyofili; Sedgenilia saqarTvelos qvedaiurul-aalenuri naleqebis axa-
li unificirebuli stratigrafiuli sqema; gamovlenilia saqarTvelos teritoriis 
geologiuri ganviTarebis zogi axali Tavisebureba adreiurul-aalenur droSi. 

2002 w. gamoqveynda fundamenturi monografia „iuruli da carculi belemnitebi” 
(TofCiSvili, keleptriSvili, kvantaliani), romelic belemnitebis pirvel ganzoga-
doebul monografiul aRweras Seicavs. 

ukanasknel xanebSi kavkasiis sxvadasxva regionis Wrilebidan m. TofCiSvilis mi-
er mopovebuli da arsebuli paleontologiuri masaliT, romelic warmodgenilia amo-
nitebiT, SemuSavda aalenuri naleqebis zonuri danawilebis sqema da dadginda, rom 
dasavleTi evropa da kavkasia am dros erT faunistur provincias warmoadgenda (2009).  

kavkasiis adreiurul-baiosuri amonitebis ekologiisa da evoluciuri ganviTa-
rebis Seswavlis Sedegad m. TofCiSvilma da T. lominaZem (2012) daadgines am cxovel-
Ta migraciis gzebi da gansaxlebis adgilebi. daazustes paleogeografiuli sazRvre-
bi da daasabuTes kavkasiis teritoriaze adreiurul-aalenur dros oTxi paleogeog-
rafiuli raionis arseboba.  

saqarTvelos sxvadasxva regionis qveda da Suaiuruli naleqebidan Segrovebuli 
mitiloceramusebis faunis Seswavlis safuZvelze m. TofCiSvilma (2013) zustad gan-
sazRvra maTi Semcveli naleqebis asaki da daadgina mitiloceramusebis gavrcelebis 
sazRvrebi. 

saintereso daskvnebi saqarTvelos triasuli paleogeografiuli garemos Sesa-
xeb moyvanilia m. TofCiSvilis, g. nadareiSvilis da T. lominaZis naSromSi (2014), sa-
dac gamoTqmulia mosazrebebi saqarTvelos teritoriaze triasul droSi xmeleTisa 
da zRvis ganawilebis kanonzomierebis Sesaxeb. 

geologiis institutSi n. benduqiZis moRvaweoba yovelTvis gamoirCeoda mis mier 
Sesrulebuli Sromebis maRali mecnieruli doniT. man pirvelma daiwyo marjnebisa 
da saerTod rifuli formaciebis Seswavla kavkasiaSi. aRsaniSnavia, rom misi Sroma 
eqvssxivosnuri marjnebis Sesaxeb gamoqveynebulia prestiJul wignSi „paleontolo-
giis safuZvlebi” (moskovi, 1962). n. benduqiZis monografia (1982) kavkasiisa da yirimis 
marjnebis Sesaxeb warmoadgens misi mravalwliani moRvaweobis Semajamebel naSroms, 
romelSic ganxilulia marjnebis Semcveli zedaiuruli naleqebis stratigrafiis, ri-
fuli biofaciesebis formirebis pirobebis, agreTve skleraqtiniebis ekologiis, fi-
logeniisa da sistematikis sakiTxebi. 

kavkasiaSi pirvelad z. lebaniZis mier (1987) aRiwera kaloviuri koloniuri marj-
nebi. man monografiulad Seiswavla afxazeTis gvianiuruli marjnebi da rifogenuli 
faciesi, rac safuZvlad daedo regionis gvianiuruli drois detalur paleogeogra-
fiul rekonstruqciebs. 

zedaiuruli naleqebis stratigrafiis Sesaxeb saintereso monacemebi moyvanilia 
T. paiWaZis naSromSi (1975), sadac aRwerili da gaanalizebulia samxreT oseTis zeda-
iuruli naleqebis sayrdeni Wrilebi. monografiulad aris Seswavlili stratigrafi-
ulad umniSvnelovanesi amonituri fauna. koleqtiur monografiaSi „kavasiis iuru-
li” (rostovcevi da sxv., 1992) T. paiWaZis mier Sedgenilia zedaiurulis regionalu-
ri stratigrafiuli sqema ori struqturuli erTeulisaTvis. 

iurulis stratigrafiaSi (mikrofaunis mixedviT) mniSvnelovani wvlili aqvs Se-
tanili v. Todrias. man SeimuSava saqarTvelos beltis Crdilo periferiis Sua- da 
zedaiuruli neleqebis biostratigrafiuli sqema, romelic Semdgom safuZvlad dae-

do saqarTvelos Sua- da zedaiurulis sqemis Sedgenas (1992-2005).  
qvedacarculi naleqebis paleontologiisa da stratigrafiis Seswavlis saqmeSi 

uaRresad mniSvnelovani wvlili aqvs Setanili e. kotetiSvils. man pirvelma (1958) 
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detalurad Seiswavla Sqmeris sinklinis carculis moluskuri fauna da biostrati-
grafiis sakiTxebi. mis mier gamoqveynebul monografiaSi „dasavleT saqarTvelos kol-
xiditebisa da mosazRvre horizontebis stratigrafia da fauna” (1970) dasabuTebulia 
kolxiditebiani horizontis zedabaremuli asaki saqarTveloSi. monografiaSi „saqar-
Tvelos qvedacarculi naleqebis zonuri stratigrafia da xmelTaSua zRvis olqis 
adrecarculi auzebis paleobiogeografia” (1986) mocemulia saqarTvelos qveda car-
culis biofaciesuri aRwera; gamovlenilia adrecarculi amonituri faunis kompleq-
sebi, romlebic axasiaTebda adrecarculi zRviuri auzis sxvadasxva baTimetriul 
doneebs; pirvelad ssrk-s samxreT zolSi qveda baremuli dayofilia or nawilad; aR-
saniSnavia, rom e. kotetiSvilisa da m. kakabaZis mier (1995) saqarTvelos zedabaremu-
lSi gamoyofili zona Pseudocrioceras waagenoides carculi sistemis saerTaSoriso stan-
dartul sqemaSia Setanili. e. kotetiSvilis, m. kakabaZis da i. kakabaZis mier (2000) bi-
ostratigrafiuli da seqvensstratigrafiuli monacemebis analizis safuZvelze dad-
genilia adrecarculi amonitebis evoluciuri etapebi da ganxilulia maTi gamom-
wvevi mizezebi.   

m. kakabaZis adreul monografiul SromebSi (1971-1981) Seswavlilia ssrk-s samx-
reTi zolis adrecarculi amonitebis - heteroceratidebisa da anciloceratidebis 
ojaxebis warmomadgenelTa sistematikis, filogeniis, paleoekologiis, paleobiogeo-
grafiisa da stratigrafiuli mniSvnelobis sakiTxebi. mis mier kavkasiis  qvedacar-
cul naleqebSi dazustebulia hotrivuli, baremuli da apturi sarTulebis biostra-
tigrafiuli sqemebi. m. kakabaZis (1988) mier ontogenezis sawyisi da momdevno stadie-
bis msgavseba-gansxvavebis safuZvelze pirvelad aris SemuSavebuli paleozour-mezo-

zouri heteromorfuli amoniteʩis morfologiuri klasifikacia. Semdgom m. kakabaZem 
Seiswavla (1989-2009) kolumbiis, samxreT afrikis, mozambikisa da dasavleT evropis  
adrecarculi amonituri faunis sistematikis, filogeniis, paleoekologiis, paleo-
biogeografiisa da stratigrafiuli mniSvnelobis, agreTve qvedacarculi naleqebis 
regionTaSorisi biostratigrafiuli korelaciis sakiTxebi. m. kakabaZis monawileo-
biT specialistTa internacionaluri jgufis mier (2007) pirvelad iqna dadgenili, 
rom Crdilo- da samxreT atlanturi paleoauzebis SeerTeba da Tanamedrove atlan-
tis okeanis formireba faunis Tavisufali migraciiT daiwyo adreapturi droidan. m. 
kakabaZisa da f. hudemekeris monografiaSi (q. leideni, 2010) Seswavlilia Crdilo ger-
maniis adrecarculi (hotrivul-baremuli) heteromorfuli amonitebis stratigrafiu-
li mniSvnelobisa da sistematikis sakiTxebi. sayuradReboa, rom m. kakabaZis Tanaav-
torobiT axlaxan gamoqveynebul naSromSi (rebule da sxv., amsterdami, 2014) mniSvne-
lovnad aris dazustebuli qvedacarculis saerTaSoriso standartuli zonuri da-
nawilebis sqema da ganxilulia Crdilo-dasavleT evropis, saqarTvelos, argentinis  
da meqsikis biostratigrafiuli sqemebis zonuri Sepirispirebis sakiTxebi. 

sayuradReboa, rom pirveli seqvensstratigrafiuli kvlevebi saqarTvelos qveda-
carcul naleqebSi m. kakabaZem Caatara (2000, 2006). kerZod, dasavleT saqarTveloSi 
(okriba-xreiTis zonis farglebSi) qveda carculis hotrivul-alburis intervalSi. 
momdevno wlebSi avtorTa jgufis mier (i. kakabaZe, 2008; m. kakabaZe, i. kakabaZe, 2012; m. 

kakabaZe, i. kakabaZe, SariqaZe, 2013). saqarTvelosa da misi mimdebare kavkasiis regione-
bis baremul-apturi naleqebis seqvensebis korelaciis safuZvelze daadgina, rom rig 
SemTxvevaSi seqvensebsSorisi stratigrafiuli uTanxmoebebi mTeli kavkasiis terito-
riaze gaidevneba da maT ZiriTad gamomwvev mizezs evstazia unda warmoadgendes. 

qvedacarculi naleqebis stratigrafiisa da amonituri faunis SeswavlaSi mniSv-
nelovani adgili uWiravs i. kvantalianis Sromebs. man specialuri monografia (1989) 
miuZRvna beriasuli sarTulis biostratigrafiuli moculobis sakiTxs. imave wels 
gamosul meore monografiaSi ganxilulia mezozouri monomorfuli amonitebis sis-

tematikis sakiTxebi. gamokvleulia Ammonitida-Si Semavali maRali taqsonebis filoge-
neturi kavSirebi, ris safuZvelzec gamoyofilia ori axali qverigi.  

paleontologiuri gamokvlevbidan aRsaniSnavia agreTve monografiuli naSrome-
bi adreiurul-carculi gastropodebis (dvali, 1963, 1966; samxaraZe, 1995) da belemni-
tebis (nazariSvili, 1973) sistematikisa da stratigrafiuli mniSvnelobis Sesaxeb. 
udavod maRal Sefasebas imsaxurebs g. sixaruliZis (1971-1985) Sromebi, romlebSic sa-
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qarTvelos adrecarculi marjnebis (heqsakoralebis) klasifikaciisa da paleoeko-
logiis sakiTxebia Seswavlili.   

l. cirekiZis mier Catarebuli mravalwliani kvlevebi saqarTvelos adrecarcu-

li mikrofaunis Sesaxeb Sejamebulia mis monografiaSi (1999), romelSic mocemulia 
saqarTvelos qvedacarcul subplatformul naleqebSi foraminiferebis stratigra-
fiuli mniSvnelobis analizi. benTosuri da planqtonuri foraminiferebis mixedviT 
gamoyofilia qvedacarculi zonebi da faunisturi Sreebi. ganxilulia foraminife-
rebis evoluciis ganviTarebis etapebi adre carculis ganmavlobaSi da Seswavlilia 
maTi paleoekologiisa da paleogeografiis sakiTxebi. moxdenilia saqarTvelos qve-
dacarculis makrofaunisturi da mikrofaunisturi zonuri sqemebis Sepirispireba. 
l. cirekiZis momdevno SromebSi (2004-2011) mniSvnelovnad aris dazustebuli saqarTve-
los beltis farglebSi apturi sarTulis zonuri sqema da Seswavlilia foraminife-
rebis kompleqsebis stratigrafiuli miSvneloba qvedacarcul fliSur naleqebSi.  

etapur naSromad SeiZleba CaiTvalos fundamentaluri wigni „saqarTvelos adre-
carculi faunis atlasi” (2005), romelic gamoica e. kotetiSvilis, i. kvantalianis, m. 
kakabaZisa da l. cirekiZis redaqtorobiT (mTvari redaqtori m. TofCiSvili). masSi 
asaxulia saqarTvelos qvedacarcul naleqebSi stratigrafiuli kvlevis ZiriTadi 
miRwevebi da aRwerilia am naleqebidan cnobili TiTqmis yvela ganamarxebuli faunis-
turi jgufi. sayuradReboa, rom maT umetesobas didi mniSvneloba aqvs ara marto sa-
qarTvelos, aramed xmelTaSua zRvis sxva regionebis qvedacarcul naleqebSi deta-
luri biostratigrafiuli erTeulebis dadgenisTvis.   

r. RambaSiZe gasuli saukunis 60-iani wlebidan ikvlevda saqarTvelosa da mimde-
bare azerbaijan-somxeTis regionebis zedacarcul naleqebs. misi kvlevebis ZiriTadi 
Sedegebi mocemulia Semajamebel monografiaSi (1977), sadac saqarTvelos zedacar-
cul naleqebSi gamoyofilia 10 faciesuri tipi da qvetipi. man SeimuSava amierkavkasi-
is zedacarculi naleqebis regionaTaSorisi stratigrafiuli danawilebis sqema da 
moaxdina misi korelacia Sua aziis, ruseTis baqnis, Sua da dasavleT evropis zeda 
carculis sqemebTan. momdevno wlebSi (1980-2000 da sxv.) man mniSvnelovnad daazusta 
saqarTvelos gviancarculi geologiuri ganviTarebis istoriis sakiTxebi da Seadgi-
na paleogeografiuli rukebi. 

imave wlebSi zedacarculi naleqebis biostratigrafiul danawilebaSi mniSvne-
lovani roli iTamaSa d. axvledianis Sromebma. mis mier Catarebulma mikropaleonto-

logiurma kvlevebma, garkveuli TvalsazrisiT, daazusta da Seavso saqarTvelos zeda 
carculis biostratigrafiuli sqema. 

zedacarculi naleqebis SeswavlaSi aRsaniSnavia agreTve e. kilasonias (1986) ga-
mokvlevebi. man pirvelma moaxdina saqarTvelos zedacarculi naleqebis biostrati-
grafiul zonebad danawileba nanoplanqtonis Seswavlis safuZvelze da maTi kore-
lacia dasavleT evropaSi dadgenil nanoplanqtonur stratonebTan. 

m. wereTelma (1989) Seiswavla samxreT-aRmosavleT saqarTvelos zedacarculis 
mikroforaminiferebi, daadgina maTi stratigrafiuli mnSvneloba da SeimuSava am re-
gionis zonuri danawilebis sqema.  

saqarTvelos paleogenuris SeswavlaSi didi Rvawli miuZRvis n. saluqvaZes. mis 
mier Sedgenil paleogenuris stratigrafiul sqemebs safuZvlad udevs numulitebi 
da mikroforaminiferebi. n. saluqvaZem Seiswavla kavkasiis paleogenuris zonuri da-
nawilebis sakiTxebi, SeimuSava kavkasionis samxreTi ferdobisa da amierkavkasiis mTa-
TaSua masivis paleocenuri da eocenuri naleqebis unificirebuli stratigrafiuli 
sqemebi da warmatebiT gadawyvita kavkasiisa da yirimis Sua eocenuris biostratigra-
fiuli Sepirispirebis sakiTxi (2002).    

nanoplanqtonis Seswavlis safuZvelze T. RavTaZem (1985) afxazeTis paleogenur 
naleqebSi detalurad Seiswavla maastrixtulisa da daniuris nanoplantonuri komp-
leqsebi, ris safuZvelzec carculisa da paleogenuris sazRvari gaatara daniuri 
sarTulis fuZeSi. man SeimuSava aWara-TrialeTis centralur segmentSi warmodgeni-
li paleocenur-eocenuri fliSuri da vulkanogenuri naleqebis zonuri sqema nano-
planqtonis mixedviT. momdevno wlebSi (2011), TaanaavtorebTan (CxaiZe, miqaZe) erTad, 

T. RavTaZem gamoikvlia kavkasionis samxreTი ferdobis zedacarcul-paleogenuri 
fliSuri naleqebis biostratigrafiis rigi mniSvnelovani sakiTxi. 
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miocenuris kvlevisTvis didi mniSvneloba aqvs g. ananiaSvilis Sromebs. man mo-
nografiulad Seiswavla saqarTvelos miocenuris mdidari moluskuri fauna da da-
adgina misi mniSvneloba sayaraulos, kowaxurisa da Tarxnulis biostratigrafiul 
danawilebaSi. 1985 wlis SromaSi warmodgenilia Tarxnuli sarTulis ganaxlebuli 
biostratigrafiuli sqema da pirvelad aris moxdenili Tarxnuli drois paleogeo-
grafiuli rekonstruqciebi. momdevno wlebSi man ara erTi Sroma miuZRvna saqarTve-
los miocenuri naleqebis biostratigrafiul detalizacias da saqarTvelosa da pa-
rateTisis rigi regionis sinqronul naleqebTan zonuri korelaciis problemas.    

saqarTvelos Tarxnulis biosratigrafiis SeswavlaSi aRsaniSnavia agreTve z. sa-
xelaSvilis Sromebi. man daasabuTa „ostreebiani Sreebis“ Tarxnuli asaki da daad-
gina e.w. „spirialisebiani Tixebis” gvianTarxnul-adreCokrakuli asaki (1989).  

saqarTvelos miocenuris biostratigrafiuli Seswavla nanoplanqtonis safuZ-
velze c. minaSvilis saxels ukavSirdeba (1984, 1985). aRmosavleT saqarTvelos maiko-
puri seriis qveda nawilSi da miocenurSi etalonuri nanokompleqsebis Seswavlis 
safuZvelze man gamoyo zedaoligocenuri, zedaoligocenur-qvedamiocenuri da qveda-
miocenuri (aqvitanuri sarTuli) Sreebi. momdevno wlebSi (2000-2011) man Seiswavla 
oligocenuri da sarmatuli naleqebis biostratigrafia. sayuradReboa, rom v. anania-
Svilisa da c. minaSvilis mier (2004, 2013) damuSavebulia yirim-kavkasiisa da aRmosav-
leT parateTisis Tarxnul-Cokrakuli naleqebis biostratigrafiuli korelaciis sa-
kiTxebi.    

l. fofxaZem  (1975-1990) adremiocenuri foraminiferebisa da ostrakodebis fau-
nisturi kompleqsebis Seswavlis safuZvelze sayaraulos sarTuli daanawila or, xo-
lo Cokrakuli sam horizontad. momdevno wlebSi man mniSvnelovnad daazusta gvian-
miocenuri (sarmatuli) foraminiferebisa da ostrakodebis stratigrafiuli mniSvne-
loba (1995, 2011), Seiswavla pliocen-pleistocenuris sazRvris sakiTxi da Zvelevqsi-
nuri da karangantuli asakis mikrofauna (2004, 2008).    

k. qoiavam (2006) aRmosavleT saqarTvelos sarmatul WrilebSi Seiswavla fora-

miniferebis kompleʽsebi, daadgina maTi cvalebadobis kanonzomierebani droSi da Sei-
muSava sarmatuli naleqebis detaluri biostratigrafiuli danawilebis sqema. mom-
devno wlebSi man (l. maisuraZesTan TanaavtorobiT) Seiswavla aRmosavleT parateTi-
sis sarmatuli foraminiferebi (2007-2009), gamoikvlia pontur-kaspiis regionis meo-
tur-ponturi foraminiferebis biomravalferovnebebi (2011, 2013) da sarmatulis pale-
ogegrafiis sakiTxebi aRmosavleT saqarTveloSi (2012).  

geologiis institutSi Catarebuli paleofloristuli kvlevebidan pirvel rig-
Si aRsaniSnavia m. uznaZis monografia (1965), romelSic mdidari faqtobrivi masalis 
safuZvelze Seswavlilia saqarTvelos flora da mTeli mcenareuli safaris cvale-
badobis istoria neogenuri drois ganmavlobaSi. aRsaniSnvia, rom m. uznaZis mowafe-
ebis mier monografiulad aris Seswavlili adremiocenuri flora (i. jafariZe, 1982), 
kompleqsurad (wiwvebi, foTlebi, sporebi, mtvrianebi) aris damuSavebuli samxreT-da-
savleT saqarTvelos meoturi floris sistematikis, agreTve meoturi drois paleo-
geografiis, paleoklimatisa da mcenareTa tafonomiis sakiTxebi (furcelaZe, e. ca-
gareli, 1977). 

mniSvnelovani gamokvlevebia Catarebuli saqarTvelos meoTxeuli naleqebis pa-
linologiaSi n. klopotovskaias (1970) mier; gamovlenilia mcenareuli sporebisa da 
mtvrianas speqtris formirebis kanonzomierebebi da aRdgenilia gvianpleistocenuri 
gamyinvarebis paleogeografiuli suraTi.  

g. maisuraZis mravalwliani kvlevis Sedegebi Sejamebulia SromebSi „kavkasiis 
anTropogenuri” (1970) da „kavkasiis meoTxeuli naleqebis korelaciuri stratigrafi-
uli sqema” (1991). aRsaniSnavia dmanisis arqeologiur gaTxrebTan dakavSirebiT inter-
nacionaluri Semadgenlobis arqeologebTan misi TanamSromloba da Jurnal „SМТОЧМО‖-
Si gamoqveynebuli naSromi (2000). momdevno wlebSi g. maisuraZem (2008-2013) gamoikvlia 
meoTxeul epoqaSi saqarTvelos reliefis geologiuri ganviTarebis ZiriTadi etapebi 
da stratigrafiuli TanamimdevrobiT ganixila mTaTa gamyinvarebis, Savi zRvis trans-
gresiebisa da regresiebis, axalgazrda vulkanizmisa da neoteqtonikis sakiTxebi.  

rogorc cnobilia, teqtonikas wamyveni adgili ukavia geologiur kvlevebSi. 
amitom, bunebrivia, rom saqarTvelos teqtonikuri agebulebis kvlevas Tavidanve pir-
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velxarisxovani mniSvneloba mieniWa.Aa. janeliZem axleburad ganixila teqtonikis 
zogierTi Teoriuli sakiTxi. kerZod, mis mier SemoTavazebuli iyo orogeneturi fa-
zisebis daTariRebis axali meTodi (1940), romelic regresiuli naleqebis Seswavlas 
eyrdnoboda da uaRresad mniSvnelovani aRmoCnda istoriuli geologiisaTvis.  

jer kidev gasuli saukunis 20-ian wlebSi a. janeliZem gamoTqva mTeli rigi mo-
sazreba saqarTvelos beltis agebulebis Sesaxeb, romlebic Semdgom Camoyalibda wam-
yvan regionul koncefciad (1942) da gamoyenebul iqna saqarTvelos SedarebiT – teq-
tonikuri SeswavlisaTvis da misi teritoriis teqtonikuri daraionebisaTvis. man ga-
naviTara orogenis migraciis Teoria da axleburad gaaSuqa kontinentebisa da dedami-
wis qerqis sialuri fenis warmoSobis problema (1995).  

Tanamedrove SexedulebaTa poziciidan gansakuTrebul yuradRebas imsaxurebs a. 
janeliZis Sroma „orogenis dabadeba” (1949), romelSic dasavleT wynarokeanuri kidis 
okeanuri Rrmulebi, kunZulTa rkalebi, ganapira zRvebi da seismofokaluri zonebi 
(beniofis zonebi) ganxilulia, rogorc Tanamedrove orogenuli sartylis Semadgene-
li nawilebi. 

gasuli saukunis 50-iani wlebidan institutSi gafarTovda regionul-teqtoniku-
ri kvlevebi.Pp. gamyreliZis xelmZRvanelobiT samxreT-aRmosavleT saqarTveloSi daiw-
yo msxvilmasStabiani regionul-geologiuri gamokvlevebi, ramac xeli Seuwyo insti-
tutis mravali axalgazrda geologis profesiuli kvalifikaciis amaRlebas.  

1960-ian wlebSi regionuli geologiis da teqtonikis ganyofilebam, p. gamyreli-
Zis xelmZRvanelobiT, Caatara didi kompleqsuri geologiuri gamokvlevebi raWaSi 
da svaneTSi, Sida qarTlSi da kaxeTSi, romlebsac metad mniSvnelovani samecniero 
daskvnebi mohyva. A 

am periodSi dasrulda ganmazogadoebeli Sroma saqarTvelos geologiuri age-
bulebis Sesaxeb da moskovSi gamoica monografia „sabWoTa kavSiris geologia” (tomi 
X, 1964, saqarTvelos ssr), romelsac saqarTvelos saxelmwifo premia mieniWa. 

1974 wels moskovSi gamoica kavkasiis teqtonikuri ruka 1 : 1 000 000 masStabSi. ge-
ologiuri institutidan masSi monawileobdnen: p. gamyreliZe (mTavari redaqtori), a. 
cagareli, S. adamia, e. gamyreliZe. 

1970-iani wlebis dasawyisSi geologiuri institutis TanamSromlebma Caatares 
kompleqsuri geologiuri gamokvlevebi aWaraSi, guriasa da mesxeTSi, ris Sedegadac 
axleburad iqna gaSuqebuli mTeli rigi kardinaluri geologiuri sakiTxi, romle-
bic exeboda aWara-TrialeTis zonas (S. adamia, e. gamyreliZe, g. zaqariaZe, m. lorT-
qifaniZe, g. nadareiSvili). am samuSaoebis Sedegebi gamoqveynda SromaTa krebulis 
(1974) da araerTi statiis saxiT. paralelurad Catarda kvleva kavkasiis siRrmuli 
agebulebisa da misi liTosferos evoluciisa da aseve Savi zRvis genezisisa da evo-
luciis Sesaxeb (adamia, e. gamyreliZe, zaqariaZe, lorTqifaniZe, 1974). damoukidebeli 
mniSvneloba hqonda e. gamyreliZis mier dislocirebuli wyebebis planetaruli nap-
ralovnebis aRmoCenas da Seswavlas (1972); agreTve dedamiwis qerqis teqtonikuri 
struqturebis warmoSobis meqanizmis kvlevas (1976).   

cnobilia, rom gasuli saukunis 60-iani wlebidan dawyebuli okeaneebis yovel-
mxrivi geologiuri da geofizikuri kvlevis Sedegad Camoyalibda SexedulebaTa axa-
li sistema, romelic TandaTan gadaizarda axal geologiur TeoriaSi liTosferos 
filebis teqtonikis saxelwodebiT. saqarTvelos teritoria da mTlianad kavkasia, 
axali geologiuri Teoriis safuZvelze endogenuri da egzogenuri procesebis kvle-
visaTvis bunebriv laboratoriad iqca. es regioni aRmoCnda unikaluri poligoni am 
Teoriis mTeli rigi postulatebis Sesamowmeblad. qarTveli geologebis sasaxelod 
unda iTqvas, rom isini Tavidanve Caebnen am Teoriis safuZvelze saqarTvelosa da 
mTeli kavkasiis yovelmxriv SeswavlaSi da Seqmnes am regionis geodinamikuri evolu-
ciis mobilisturi modelebi (S. adamia, e. gamyreliZe, g. zaqariaZe, m. lorTqifaniZe). 
1974 wels e. gamyreliZem Caatara aRniSnuli Teoriis analizi xmelTaSua zRvis koli-
ziuri sartylis magaliTze da aCvena, rom igi dasturdeba am regionis Sesaxeb arse-
buli da mis mier mopovebuli geologiuri monacemebiT. amasTan dakavSirebiT 1976 
wels gamoqveynda misi specialuri monografia „teqtonikuri struqturebis formire-
bis meqanizmi da teqtogenezisis zogierTi zogadi problema”, romelic moicavs sa-
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kiTxTa farTo wres, dawyebuli struqturuli geologiis meToduri sakiTxebidan teq-
togenezisis SesaZlo mizezebisa da meqanizmis problemis ganxilvamde.  

gansakuTrebiT didi mniSvneloba axali Teoriis srulyofisaTvis hqonda im 
faqts, rom 1970-iani wlebidan dawyebuli dadginda dedamiwis qerqisa da liTosfe-
ros horizontaluri teqtonikuri ganSreveba. am TvalsazrisiT kavkasiis regionis 
kvlevisaTvis didi mniSvneloba hqonda p. gamyreliZis da e. gamyreliZis mier kavkasi-
onis samxreTi ferdobis SariaJuli agebulebis gamovlenas. paleogeografiuli da 
struqturuli monacemebis safuZvelze SariaJebis arseboba dadginda, rogorc kavkasi-
onis samxreTi ferdobis mezozour-kainozour danaleq kompleqsSi, ise mtkvris dep-
resiis molasur safarSi. amasTan dakavSirebiT 1977 wels gamoqveynebuli monografia 
„kavkasionis samxreTi ferdobis teqtonikuri zewrebi” uaRresad mniSvnelovani aR-
moCnda saqarTvelosa da mTeli kavkasiis teqtonikuri struqturebis Semdgomi kvle-
vis TvalsazrisiT. aRsaniSnavia, rom aRniSnuli SariaJebis arseboba, mogvianebiT, 
mTlianad daadastura arekvlili talRebis meTodiT Catarebulma geofizikurma 
kvlevebma.  

amis Semdgom, e. gamyreliZem xmelTaSua zRvis moZravi sartylis mTaTa sisteme-
bis (alpebis, karpatebis, balkanidebis, bohemis masivis da rodopis kristalinikumis) 
Seswavlis safuZvelze daadgina teqtonikuri zewrebis (SariaJebis) farTo gavrcele-

ba rogorc dedamiwis qerqis danaleq safarSi, ise mis kristalur fundamentSი (1982, 
1991). amis paralelurad gamovlinda teqtonikuri zewrebis arseboba Zirulis krista-
lur masivSi (e. gamyreliZe, dumbaZe, kekelia, xmalaZe, xuciSvili, 1981; e. gamyreliZe, 
Sengelia, 2005) kavkasionis kristalur gulSi (e. gamyreliZe, Sengelia, WiWinaZe, 1996) 
da loqis kristalur masivSi (e. gamyreliZe, Sengelia, vaSakiZe, SveliZe, 1999).  

dadgenil iqna SariaJebis warmoSobis qvecocebiTi meqanizmis universaluri xa-
siaTi aramarto saqarTveloSi (p. gamyreliZe, e. gamyreliZe, 1977), aramed xmelTaSua 
zRvis sartylis mraval mTaTa sistemaSi (e. gamyreliZe, 1982, 1991). 

saqarTvelos teritoriaze filebis teqtonikis Teoriis erT-erTi dadastureba 
iyo Zirulis (e. gamyreliZe, dumbaZe, kekelia, xmalaZe, xuciSvili, 1981) da loqis masi-
vebSi (e. gamyreliZe, Sengelia, vaSakiZe, SveliZe, 1999) da kavkasionis kristalur gul-
Si (e. gamyreliZe, Sengelia, 2005) gviankambriulis wina da paleozouri asakis ofio-
lituri asociaciebis gamovlena.  

saqarTvelos iuruliswina warmonaqmnebis teqtonikas mravali wlis ganmavloba-
Si ikvlevda o. xuciSvili. man axleburad warmoadgina saqarTvelos iuruliswina fun-
damentis Siga struqtura da geodinamikuri evolucia (1991).  

amis Semdgom gamoirkva, rom axali geologiuri Teoriis – filebis teqtonikis 
da dedamiwis qerqis horizontaluri teqtonikuri ganSrevebis koncefciis sinTezi 
uaRresad nayofieria endogenuri geologiuri procesebis (regionuli metamorfizmi-
sa da magmatizmis) sruliad axal aspeqtSi Sesaswavlad. am problemas mravali welia 
(1996-2015) erToblivad ikvleven e. gamyreliZe da d. Sengelia. amis Sedegi iyo maTi 
moskovSi gamocemuli erToblivi monografia ,,kavkasiis kambriuliswina-paleozouri 
regionuli metamorfizmi, granitoiduli magmatizmi da geodinamika” (2005) da araer-
Ti statia (1996-2014). am gamokvlevebis Sedegad kardinalurad Seicvala warmodgenebi 
kristaluri fundamentebis amgebi qanebis asakis Sesaxeb, rac dadasturda izotopur-
geoqronologiuri kvlevebiT. kerZod, qanebis asaki (britanel da taivanel mecniereb-

Tan TanamSromlobiT) ganisazRvra uaxlesi U-Pb LA-ICP-MS cirkonuli meTodiT (e. 
gamyreliZe, Sengelia, wuwunava da sxv., 2011). dazustda iuruliswina kristaluri 
fundamentis Siga struqtura da dadginda endogenuri procesebis (metamorfizmisa 
da magmatizmis) ganviTarebis ZiriTadi etapebi. aRniSnul naSromebSi naCvenebia, rom 
granitoiduli magmatizmi da regionuli metamorfizmi, asaxavs ra dedamiwis gare 
garsebSi Termobaruli velis variaciebs, warmoadgens kavkasiis dedamiwis qerqisa da 
liTosferos sxvadasxva struqturuli erTeulis geodinamikuri reJimisa da Siga 
agebulebis TaviseburebaTa pirdapir Sedegs. e. gamyreliZis da d. Sengelias wignis 
redaqtoris akademikos v. xainis azriT: „..misi gamoqveyneba aris, udavod, didi mov-
lena kavkasiis geologiuri kvlevis istoriaSi”........ ,,sruliad aSkaraa, rom es 
monografia mravali weli iqneba amosavali wertili yvela Semdgomi kvlevebisTvis”. 
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filebis teqtonikis Teoriis srulyofisTvis uaRresad mniSvnelovani iyo ag-
reTve tereinebis koncefciis ganviTareba, romelic saTaves iRebs 1980-iani wlebidan 
Crdilo amerikis kordilierebis magaliTze. tereinuli analizi saSualebas iZleva 
Catardes srulyofili regionTaSoriso korelaciebi da Tanamedrove doneze iqnas 
ganxiluli geodinamikuri evoluciis modelebi da paleoteqtonikuri rekonstruq-
ciebi. mis safuZvelze Catarda kavkasiis da misi mosazRvre regionebis teqtonikuri 
daraioneba (e. gamyreliZe, 1997). 

filebis teqtonikis faqtobrivad universaluri Teoriis Seqmnis miuxedavad, 
imisTvis, rom dadgindes teqtonikur moZraobaTa da liTosferos deformaciis mize-
zebi da yvela etapis teqtonikuri struqturis warmoSobis meqanizmi, aucilebelia 
gagrZeldes kvleva am struqturebis yvela doneze. es ki gulisxmobs dedamiwis qer-
qis gvianalpuri da Tanamedrove deformaciebis xasiaTisa da sruliad sxvadasxva ri-
gis struqturebis genezisisa da warmoSobis meqanizmis kvlevas detaluri da regio-
nuli struqturuli analizis gamoyenebiT. amgvari kvleva mravali welia mimdinare-
obs (e. gamyreliZe, T. giorgobiani, l. baSaleiSvili). e. gamyreliZem Seiswavla aWara-
TrialeTis zonis teqtonikuri struqturebis formirebis meqanizmi (1974). T. giorgo-
bianis da d. zaqaraias monografiaSi (1989) gamovlinda Crdilo-dasavleT kavkasionis 
alpuri naoWa kompleqsis agebuleba, kanonzomierebani, gardigardmo zonaloba da 
warmoSobis kinematikuri Taviseburebani. 

e. gamyreliZisa da f. maisaZis mier Catarebuli kvlevis Sedegad axleburad iqna 
gaSuqebuli kvaisis madniani velis rTuli teqtonikuri agebuleba (1982). 

kavkasiis teqtonikuri struqturebis mravalmxrivi Seswavlis safuZvelze dad-
ginda metad Taviseburi struqturuli ansamblis arseboba, romelic miuTiTebs gvian-
alpur droSi arabeTisa da evraziis filebis urTierTmiaxloebas (e. gamyreliZe, 
giorgobiani, 1997).  

mravali welia Seiswavleba kavkasiis klivaJuri struqturebis morfologiuri 
Taviseburebani da genezisi (T. giorgobiani, z. qoqraSvili, a. yavelaSvili). amave 
dros, dedamiwis qerqis uaxlesi deformaciis problema uSualod ukavSirdeba misi 
seismurobis kvlevas, rasac cxadia, TeoriulTan erTad, praqtikuli mniSvnelobac 
aqvs. am mizniT gamokvleul iqna saqarTvelos teritoriis dedamiwis qerqis uaxlesi 
(neoteqtonikuri) da Tanamedrove horizontaluri moZraobebis mimarTuleba da siCqa-
re (e. gamyreliZe, yuloSvili, 1998). Seswavlil iqna agreTve seismurad aqtiuri siRr-
muli da regionuli teqtonikuri rRvevebi. siRrmuli rRvevebis dadgena moxda geo-
logiur da geofizikur niSanTa kompleqsis arsebobis safuZvelze (e. gamyreliZe, 
giorgobiani, lobJaniZe da sxv., 1998). saqarTvelosTvis pirvelad Sedga aqtiuri rRve-
vebis katalogi, romelic daedo safuZvlad qarTveli seismologebis mier saqarTve-
los teritoriis seismuri daraionebis rukas. es ukanaskneli 1999 wels mSeneblo-
bisaTvis normatiul dokumentad iqca.    

gasuli saukunis bolos geologiis institutSi mniSvnelovani regionul-geolo-
giuri gamokvlevebi Catarda.Ee. gamyreliZis da g. lobJaniZis monografiaSi (1984) da-
zustebul iqna aWara-TrialeTis zonis centraluri nawilis geologiuri agebuleba 
da ganxilul iqna borjomis mineraluri wylis formirebis pirobebi. 

1985 wels moskovSi gamovida e. gamyreliZis da Tanaavtorebis (a. mixailovi, m. 
lorTqifaniZe, g. nadareiSvili, g. TvalWreliZe) wigni ,,samxreT Savi zRvis vulkanu-
ri sartyeli da misi metalogenia”, romelSic ganxilulia aRniSnuli regionis vul-
kanizmisa da metalogeniis kavSiris problema geodinamikasTan filebis teqtonikis 
Teoriis safuZvelze. 

gansakuTrebiT aRsaniSnavia kavkasionis mTavari qedis struqturul-teqtonikuri 
da liTologiur-startigrafiuli agebulebis Seswavla mdinareebis asas da aragvis 
gadakveTaze (xelmZRvanelebi e. gamyreliZe, m. beriZe, g. CixraZe), romlis Sedegebi ga-
moqveynda institutis SromaTa krebulis saxiT (1991). F 

f. maisaZem paleogenuri naleqebis liTologiur-faciesuri Taviseburebebis mra-
valwliani kvlevis Sedegad moaxdina saqarTveloSi paleogenuri drois paleogeo-
grafiuli viTarebisa da geologiuri ganviTarebis istoriis rekonstruqcia, rac asa-
xulia mis monografiaSi (1999). f. maisaZis kvlevebSi gansakuTrebiT aRsaniSnavia ze-
daeocenuri olistostromebis kompleqsuri Seswavla (1994) da maTi korelacia al-
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pur naoWa sistemaSi farTod gavrcelebul sinqronul olistostromebTan da „ve-
lur fliSTan”. aRniSna ra katastrofuli movlenebis wamyvani roli maT warmoqmna-

Si, man isini pirvelad miakuTvna „movlenaTa naleqebs” (2008). SemdgomSi f. maisaZis 
mier specialurad iqna gamokvleuli regresiuli naleqebisa da orogeneturi fazise-
bis kavSiris problema, ramac saSualeba misca ganesazRvra calkeuli fazisebis sa-
varaudo xangrZlivoba (2004, 2008). dasavleT afxazeTis zedaeocenuri naleqebis mag-
aliTze f. maisaZem saqarTvelosTvis pirvelad gamoTvala naleqTdagrovebis siCqare-
ebi da daadgina calkeuli wyebebis dagrovebis xangrZlivoba (2015). 

T. giorgobianis mier kavkasionis struqturuli kvlevis Sedegad gamovlenilia 
danaoWebis subvertikaluri stili, gamkveTi cicabod daxrili klivaJis sibrtyeebi 
da sinqronuli blanti rRvevebi (2008). kavkasionis samxreTi ferdobis zogierT teq-
tonikur zonaSi man daadgina gadamkveTi anu interferenciuli danaoWebis farTo 
gavrceleba (2012). man ganixila agreTve kavkasionisa da mimdebare amierkavkasiis uax-
lesi da Tanamedrove geodinamika (2014). 

l. baSeleiSvilma gamoavlina aWara TrialeTis naoWa zonis aRmosavleTi nawi-
lis Crdilo kidis SariaJuli agebuleba (l. baSeleiSvili. e. gamyreliZe, v. burtma-
ni, 1982). molasuri rofebis farglebSi l. baSeleiSvilma gamoyo nawevuri deforma-
ciebis sxvadasxva kinetikuri da morfogenetikuri formebi (2011). misi gamokvlevebis 
Tanaxmad, civ-gomboris qedis Tanamedrove struqtura warmoadgens rampantiklins da 
misi formireba parageneturad dakavSirebulia alaznis rofis formirebasTan (2012).  

didi mniSvneloba hqonda Catarebul kvlevas saqarTvelos kambriuliswina da fa-
nerozouri magmatizmis geodinamikuri tipizaciisaTvis (e. gamyreliZe, dudauri, nada-
reiSvili, sxirtlaZe, TuTberiZe, Sengelia, 2002).  

e. gamyreliZisa da l. baSeleiSvilis mier (2004) saxelmwifos dakveTiT Seswav-
lil iqna baqo-Tbilisi-jeihanis navTobsadenisa da Sah-denisis gazsadenis trasebis 
geologiuri da seismoteqtonikuri pirobebi. 

e. gamyreliZis, g. nadareiSvilis T. wamalaSvilisa da l. baSeleiSvilis mier 
savele dakvirvebebis, burRvisa da geofizikuri monacemebis safuZvelze dadginda, 
rom Tbilisis Suaeocenuri olistostromebis formireba dakavSirebulia xangrZli-
vad ganviTarebad, konsedimentaciur, farul siRrmul rRvevasTan (2008). gamoirkva ag-
reTve, rom es rRveva ganicdis gaaxalgazrdavebas neoteqtonikur etapze da seismoaq-
tiuria (e. gamyreliZe, wamalaSvili, javaxiSvili da sxv., 2008). 

e. gamyreliZis redaqtorobiT 2003 wels gamoica saqarTvelos axali geologiu-
ri rukis eleqtronuli versia 1 : 500 000 masStabSi (avtori g. gujabiZe), xolo 2013 
wels - saqarTvelos axali teqtonikuri ruka (1 : 500 000) avtorebi: e. gamyreliZe da 
sxv. (ix. statia winamdebare krebulSi). 

geologiis institutis mecnierul kvlevebSi gansakuTrebuli damsaxureba aqvT 
g. zariZesa da n. TaTriSvils. isini qarTuli petrologiuri skolis fuZemdeblebi 
arian. g. zariZisa da n. TaTriSvilis mravalricxovanma Sromebma mniSvnelovani ro-
li Seasrula petrologiuri mecnierebis ganviTarebaSi da aRiareba moipova ara mxo-
lod saqarTveloSi, aramed mis farglebs gareTac.  

am avtorebis mier (1962) pirvelad iqna damuSavebuli da SemoTavazebuli kon-
cefcia metamorfuli formaciebis Sesaxeb, romelmac sayovelTao aRiareba moipova. 
mogvainebiT (1970), msoflios mravali obieqtis Seswavlis safuZvelze, g. zariZem da 
n. TaTriSilma gaaerTianes magmuri da metamorfuli formaciebi erT endogenur for-
maciad. maT gansazRvres sxvadasxva endogenuri formaciebis adgili da roli deda-
miwis evoliciis sxvadasxva geologiur etapze.  

g. zariZesa da n. TaTriSvilis mier pirvelad SemuSavda metasomaturi graniti-
zaciis stadiuri ganviTareba da gamoiyo granitizaciis mono – da polistadiuri sa-
fexurebi.  

sayovelTaod damkvidrebuli Sexedulebebis sawinaaRmdegod, am avtorebma dama-
jereblad daasabuTes cirkonis poligeneturoba (1953), rac dRes erT-erTi mniSvne-
lovani safuZvelia cirkonuli meTodiT qanebis izotopuri daTariRebisTvis. 

g. zariZisa da n. TaTriSvilis Sromebi kavkasiis magmuri, metamorfuli da meta-
somature warmoanqnmebis genezisis da formirebis ganviTarebis pirobebis Sesaxeb dRe-
sac samagido wignebia geologebis farTo wrisaTvis. 
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afxazeTis magmatitebis da metamorfitebis Seswavlas safuZveli Cauyara g. Cxo-
tuas Sromebma md. kodoris saTaveebis Zveli fuZe da ultrafuZe qanebis petrogra-
fiisa (1938) da afxazeTis intruzivebis (1944) Sesaxeb. 

metad maRali mecnieruli Rirebulebisaa s. CixeliZis Sromebi, romelTa Soris 
aRsaniSnavia „geologiuri dakvirvebebi Zirulis masivis samxreT-dasavleT nawilSi” 
da „saqarTvelos iuruliswina formaciebi” (1948-1949). 

S. javaxiSvilma detalurad Seiswavla loqis kristaluri masivis geologia da 
petrografia, aseve kavkasiis rigi metamorfuli da magmuri warmonaqmni – (1951-1967). 
mis monografiaSi (1970) axleburadaa gaSuqebuli kavkasionis samxreTi ferdobis me-
tamorfitebis geologiisa da petrologiis rigi sakiTxi. 

i. xmalaZem Seiswavla md. yubanis beCasinis struqturuli zonis alpuriswina 
mcire intruzivebi (1958), xolo Semdgom Zirulis kristaluri masivis magmatitebisa 
da metamorfitebis petro-mineralogiis sakiTxebi da granitoidebis formirebis fi-
zikur-qimiuri pirobebi (1975),  amave masivis grafitiani warmonaqmnebi (1978), Zirulis 
kristaluri masivis formirebis Termodinamikuri pirobebi (1977) da sxv. 

o. dudauris Sromebi petrologiis farTo speqtrs moicavs. man detalurad Se-
iswavla bolnisis raionis mcire intruzivebi (1965), Semdgom, m. togoniZesTan erTad, 
gamoikvlia saqarTvelos fanerozouri magmatitebis praqtikulad yvela gamosavali 
(1975-2003). am avtorebma gorabis intruzivis maxloblad (afxazeTi) liasur naleqebSi 
daadgines alpuriswina kristaluri substratis gamosavali (1972). o. dudauris mono-
grafiaSi (2003) „saqarTvelos mezozouri intruziuli kompleqsebis petrologia”, ax-
leburad aris ganxiluli am intruzivebis rigi petrogeneturi da formirebis geo-
dinamikuri pirobebi.  

1978 wlidan o. dudauri xelmZRvanelobs institutis izotopuri geoqronologi-
is laboratorias. misi iniciativiT Sesrulda rigi warmonaqmnebis daTariReba. man Zi-
rulis masivis migmatitebis da kvarciani dioritebis cirkonebi daaTariRa U-Pb me-
TodiT. amave masivis variskuli granitebi da maTi diferenciatebi ki – K-Ar meTo-
diT. es asaki SemdgomSi dadasturebuli iqna U-Pb cirkonuli gansazRvrebiTac. 

o. dudaurma da m. togoniZem K-Ar meTodiT daaTariRes Zirulisa da xramis masi-
vebis variskuli granitebi (320-330 mln. w.). g. vaSakiZem igive samuSao Caatara loqis 
masivze. man am masivSi ukrainel kolegebTan erTad  U-Pb meTodiT gamoavlina iuruli, 
carculi da mesameuli asakis sxeulebi (1999). 

o. dudauri, m. togoniZe, g. vaSakiZe da q. gabaraSvili warmatebiT TanamSromlo-
ben ИȽȿɆ-is geoqronologiuri ganyofilebis TanamSromlebTan samxreT saqarTvelo-
sa da yazbegis raionis meoTxeuli vulkanogenebis petrografiul-geoqronologiur 
SeswavlaSi (1999-2015). am TanamSromlobis farglebSi g. vaSakiZis TanaavtorobiT geo-
qronologiur, vulkanologiur da izotopur-geoqimiur monacemebze dayrdnobiT Sed-

genil iqna kavkasionis meoTxeuli vulkanebis katalogi; Seswavlil iqna kavkasionze 

md. suatisis saTaveebSi jimaras polofazuri masivi. aseve Sewavlil iqna yelis mTi-
aneTis meoTxeuli vukanizmis evoluciis Taviseburebani. aRmoCenili da kartirebul 
iqna 2 vulkani - xarulis uReltexilze da arCvebis tbasTan.  

d. Sengeliam gamoyo da daasabuTa kavkasiis farglebSi regionuli metmorfiz-

mis yvelaze ufro maRaltemperaturuli safexuri – granulituri faciesi (1968, 1969), 
ramac mniSvnelovnad Secvala arsebuli warmodgenebi kavkasionis kristaluri subs-
tratis agebulebis da Camoyalibebis Sesaxeb. man, d. kecxovelTan erTad, daadgina me-
tamorfuli warmoSobis zonaluri plagioklazebi da gaSifra maTi genezisi (1966, 
1968).  

d. Sengelias xelmZRvanelobiTა da TanaavtorobiT pirvelad damuSavda grafi-
tuli geoTermometri, rac Tanamedrove petrologiis mniSvnelovan miRwevas warmoad-
gens (1976, 1977). man pirvelma SeZlo gaeanalizebina arakongruentuli mineralebis _ 
TeTri qarsisa da rqatyuaras wonasaworoba (1973). man, g. WiWinaZesa da d. kecxovel-
Tan erTad, pirvelad msoflio literaturaSi aRwera Savi feris porfiroblasturi 
kaliumiani mindvris Spati da gaSifra misi warmoSobis pirobebi (1974, 1975).  

d. Sengeliam granitoidul da metamorful qanebSi kavkasiaSi pirvelma Seiswav-
la cvladi Sedgenilobis parageneturi mineralebis wonasworoba da mineraluri pa-
ragenezisebis fizikur-qimiuri pirobebi. man daadgina geneturi kavSiri granitoideb-
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sa da maT Semcvel qanebs Soris (1969, 1972); zonaluri mineralebis evoluciis Seswav-

lis saSualebiT farTod danerga wnevisa da temperaturis gansazRvris meTodebi; Ta-
naavtorebTan erTad, mineralebis mikrozonduli analizis safuZvelze Caatara kavka-
siis yvela tereinis alpuriswina kristaluri warmonaqmnebis geoTermobarometruli 
kvlevebi (1986-1991).    

d. Sengeliam, g. zariZesTan erTad, kavkasiis masalaze dayrdnobiT, jer kidev ga-
suli saukunis samocdaaTian wlebSi (1977, 1978) filebis teqtonikis poziciidan gaaa-
naliza magmatizmisa da regionuli metamorfizmis warmoSobis geodinamikuri pirobe-
bi. 

d. Sengelias xelmZRvanelobiTa da monawileobiT Sesrulda kavkasionis krista-
linikumis masStaburi Seswavla. miRebuli Sedegebi asaxulia 1991 wels moskovSi da-
stambul monografiaSi ,,kavkasionis metamorfuli kompleqsebis petrologia”. naSrom-
Si pirvelad kavkasiaSi dadgenilia TiToeuli temperaturuli safexuris (subfacie-
sebis doneze) fazuri wonasworoba da gardamavali (izograduli) reaqciebi. geoTer-
mobarometrebis gamoyenebiT dadgenilia prograduli zonaluri regionuli metamor-
fizmis P-T trendebi.  

d. Sengelia Tanaavtori da redaqtoria 1 : 200 000 masStabis ori saerTaSoriso 
rukis ,,kavkasionis regionuli metamorfozmisa da alpuriswina granitoidebis ruka” 
(1997) da – ,,kavkasionis metamorfuli formaciebis ruka” (1999), romlebsac Tan axlavs 
monografiuli xasiaTis axsna-ganmartebiTi baraTi.  

d. Sengeliam, TanaavtorebTan erTad, daadgina mravali alpuriswina teqtoniku-
ri zewari da soli: kavkasionis samxreT ferdobze (1995-1999), kavkasionis wina qedis 
struqturul zonaSi da, g. WiWnaZesTan erTad, kavkasionis ialbuzis struqturuli 
qvezonis farglebSi (1996-2005), kavkasionis sauReltexilo qvezonaSi. e. gamyreliZes-
Tan da sxvebTan erTad man (1992) loqis masivSi daadgina sxvadasxva Sedgenilobis 
teqtonikuri firfitebi, xolo T. wuwunavasTan erTad, rigi teqtonikuri zewari cax-
kuniacis (somxeTi) masivSi (2005, 2006). d. Sengeliam, g. WiWinaZesTan da g. cimakuriZes-
Tan erTad mTavari qedis zonis farglebSi metamorful kompleqsSi gamoyo ori axa-
li wyeba: vercxlis tbis (1974) da ladevalis (1997). aseve man, e. gamyreliZesTan da 
sxvebTan erTad, loqis kristaluri masivis farglebSi pirvelad daadgina da deta-
lurad Seiswavla alpuriswina metaofiolituri kompleqsi.  

d. Sengeliam granitoidebis formirebis procesSi teqtonikuri zewrebis rolis 
Sefasebis Suqze, sayovelTaod cnobili granitoidebis geneturi tipebis garda, gamo-
yo granitoidebis ori axali genetur-geodinamikuri tipi (1998): U tipi, ganpirobebuli 
teqtonikuri ganSrevebis dros miwis qerqis gantvirTviT da T tipi _ msxvili Saria-
Juli gadaadgilebis dros miwis qerqis gasqelebiT. mogvianebiT, e. gamyreliZesTan 
erTad, man daadgina kavkasiis yvela tereinis farglebSi aRniSnuli tipebis farTo 
gavrceleba (2005). 

rogorc zemoT aRiniSna, 2005 wels moskovSi gamoica e. gamyreliZis da d. Senge-
lias monografia, romelSic Sejamebulia maTi 30 wliani kvlevis Sedegebi kavkasiis 
alpuriswina magmatizmis, metamorfizmisa da teqtonikuri procesebis Sesaxeb. 

i. kiknaZis mier detaluradaa Seswavlili md. cxeniswylis saTaveebis mesameuli 
intruzivebi (1967). 

d. kecxovelis monografiaSi (1972) axleburad aris gaSuqebuli Suaiuruli asa-
kis ceis granitoidebis (Crd. kavkasia) petrogenezisis sakiTxebi. igi, d. SengeliasTan 
erTad, avtoria monografiisa „dabali da zomieri wnevis regionuli metamorfizmi 
afxazeTSi” da mravali statiis (1967-1991).  

Zirulis masivis dabaltemperaturuli warmonaqmnebis (filitebis) Sedgeniloba 
da formirebis geologiuri pirobebi Seiswavla m. abesaZem (1969). igi Tanaavtoria 
mravali statiisa (1980-2004), romlebic exeba kavkasionis, Zirulisa da loqis krista-
luri masivebis alpuriswina warmonaqmnebis petrologiasa da formirebis geodinami-
kur pirobebs. 

g. cimakuriZem Seiswavla zemo svaneTis (1971), Zirulis (1976, 1882) da loqis kris-
taluri masivebis (2002) alpuriswina granitoidebi da metamorfitebi. 

g. WiWinaZis pirvel publikaciebSi (1970-1978) axleburadaa mocemuli sofiis aze-
vebis alpuriswina warmonaqmnebis geologiisa da petrologiis sakiTxebi. Semdgom 
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wlebSi (1971-2014) igi ikvlevs mTeli kavkasionis geologiisa da petrologiis sakiT-
xebs (1974-1998). 

g. dumbaZem Seiswavla afxazeTis alpuriswina mafitebisa da ultramafitebis ge-
ologia da petroqimia (1975, 1977), gamoikvlia kavkasiisTvis iSviaTi paragenezisis – 
kianitiani amfibolitebis, rodingitebisa da eklogitisebri qanebis Sedgenilobisa 
da formirebis pirobebi (1971, 1982). TanaavtorebTan erTad (e. gamyreliZe, m. kekelia, 
i. xmalaZe, o. xuciSvili) aRwera kambriuliswina-paleozouri asakis ofiolitebis 
fragmentebi Zirulis masivis farglebSi (1981). 

T. Cxotuas mier Seswavlilia afxazeTis metamorfuli kompleqsi (1971-1977). geo-
logiuri institutis sxva TanamSromlebTan erTad mas gamoqveynebuli aqvs araerTi 
statia, romlebic exeba kavkasionis mTavari da wina qedebis, agreTve, loqis masivis 
geologiis, teqtonikis, petroqimiisa da geodinamikis problemebs (1978-2010). 

q. CixeliZis SromebSi ganxilulia Zirulis masivis iuriswina granitoidebis ge-
nezisis sakiTxebi (1999-2004). maT Soris mniSvnelovania aqcesoruli mineralebis de-
taluri Seswavla. man gamoikvlia agreTve Zirulis masivis cirkonebis tipomorfuli 
Tvisebebi (2004, 2010). 

m. togoniZem, garda zemoT aRniSnuli o. dudaurTan erTad Catarebuli kvleve-
bisa, detalurad Seiswavla gorabis intruzivi; daadgina am intruzivis mravalfazia-
noba _ ultrafuZe Sedgenilobidan ultramJavemde (1973). 

a. oqroscvariZem kavkasionis alpuriswina granitoidebis detaluri Seswavlis 
safuZvelze (1995), granitoidebis I, S, M da H tipizaciis mixedviT gamoyo maTi genetu-
ri seriebi. Semdgom igi ikvlevs saqarTvelos koliziuri orogenuli magmuri siste-
mebis petrologias, orogenul sistemebTan dakavSirebul madniani mineralizaciis 
procesebs, granitoiduli magmis generaciisa da kontinenturi qerqis evoluciis 
sakiTxebs. 

T. wuwunavam (1983-2005 ww.) kompleqsurad da detalurad Seiswavla kavkasiis da-
baltemperaturuli regionuli metamorfizmi: daazusta metamorfizmis faciesebi da 
subfaciesebi, daadgina regionis yvela metamorfuli struqturuli erTeulis pirve-
ladi qanebi, mkafiod ganacalkeva erTmaneTisgan metamorfizmis prograduli da ret-
rograduli safexurebi da diaftorezi. warmoadgina kavkasiis dabaltemperaturuli 

regionuli metamorfizmis axali modeli. T. wuwunavam (2004-2010 ww.), pirvelad kavka-

siaSi, gamoyo anqimetamorfuli qanebi, romelic adre ganixileboda klasikuri gage-
biT metamorfuli qanebis SemadgenlobaSi. man daadgina, rom kavkasionis mTavari qe-
dis da beCasinis struqturuli zonebis Semadgeneli qanebis umetesobas, CxalTa-
lailis zonis dizis serias, Zirulis kristaluri masivis neoavtoqTonur CeSoris 
wyebas, xramis kristaluri masivis aloqTonur qviSaqvebs da caxkuniacis (somxeTi) 
kristaluri masivis dalaris metamorfuli kompleqsis aRveranis wyebas gancdili 
aqvs mxolod anqimetamorfizmi. 2010-2014 ww. T. wuwunavam TanaavtorebTan erTad (e. gam-
yreliZe, d. Sengelia da sxv.) cirkonebis LA-ICP-MS U-Pb meTodiT daaTariRa kavkasio-
nisa da Savi zRva - centraluri amierkavkasiis tereinebis metamorfitebisa da mag-
matitebis asaki, Seiswavla am warmonaqmnebis petrogeoqimia da warmoadgina maTi fo-
rmirebis petrogenuli da geodinamikuri modelebi. aseve TanaavtorebTan erTad da-
adgina Savi zRva – centraluri amierkavkasiis tereinis alpuriswina kontinenturi 
qerqis formirebis ZiriTadi etapebi. 

l. SubiTiZe 1999-2005 wlebSi swavlobda Zirulis masivis orToklazian gabros 
(rikoTits). man warmoadgina rikoTitis formirebis axali petrogenuli modeli; da-
adgina, rom rikoTiti subduqciuri tipis kontinenturi kidis ensialuri kunZulTa 
rkalis kir-tute bazaltebis rigs Seesabameba da misi protoliTi zeda mantiis da 
„qerqul asTenosferoSi” Camoyalibebuli fuZe-ultrafuZe Sedgenilobis magmas war-
moadgenda.  

r. CageliSvilis sakandidato disertaciaSi (2006) mocemulia rkviis intruzivis 
petrografiuli, petroqimiuri, geoqimiuri, izotopuri da Termobarometruli kvleve-
bi.  

g. WiWinaZem da n. maisuraZem (2010) jalovCatis  gabroiduli intruzivis petro-
geoqimiuri Seswavlis safuZvelze daadgines, rom intruzivi Seesabameba Suaokeanuri 
qedebis bazaltebs.  
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2008-2011 wlebSi i. mSvenieraZem Seiswavla Zirulis kristaluri masivis gvianher-
cinuli granitebi da maTi roli madangamovlinebaSi. 

n. fofxaZem 2010-2014 wlebSi detalurad Seiswavla madneulis sabados Semcveli 
vulkanogenur-danaleqi qanebi da warmoadgina maTi geologiuri garemos axali vul-
kanogenur-sedimentaciuri modeli. 

2010-2014 wlebSi q. TedliaSvili ikvlevda xramis kristaluri masivis gneisur-
migmatituri kompleqsis petrologiis sakiTxebs. Tanamedrove meTodebis gamoyenebT 
man gansazRvra metamorfitebis formirebis P-T pirobebi da warmoadgina maTi petro-
geneturi modeli. 

q. vardanaSvilma da n. maisuraZem (2010) kliCis gabro-diorituli intruzivis 
petro-geoqimiuri Seswavlis safuZvelze daadgines, rom intruzivis Sedgeniloba mer-
yeobs gabro-dioritebidan kvarc-dioritebamde da Seesabameba sustaddiferencirebul 
dabalkaliumian serias.  

2013-2015 wlebSi g. beriZe Seiswavlis xramis kristaluri masivis gvianvariskuli 

magmuri da vulkanogen-danaleqi warmonaqmnebis petromineralogiurი sakiTxebi. pet-
roqimiuri monacemebis safuZvelze man warmoadgina Seswavlili magmatitebis formi-
rebis petrogeneturi da geodinamikuri modelebi. 

1941 wlidan institutSi daiwyo sistematuri mineralogiuri kvlevebi. am droi-
dan 1948 wlamde g. gvaxarias xelmZRvanelobiT e. veziriSvili da T. bagratiSvili 
swavlobdnen saqarTvelos gviancarcul postvulkanur mineralizacias, kavkasionis 
vercxliswylis sabadoebsa da qalkopirit – pirotinul gamovlinebebs, aseve dasav-
leT saqarTvelos baritebis sabadoebs. 1949-1956 wlebSi T. ivanickim da z. oTxmezur-
ma Seiswavles kvaisis da madneulis polimetaluri da barit-polimetaluri sabadoe-
bis mineralogia da struqturul-morfologiuri Tvisebebi. 

gasuli saukunis 60-ian wlebSi g. gvaxarias, e. veziriSvilis, T. bagratiSvilis, 
r. manveliZis da r. axvledianis mier sxvadasxva asakis, geologiuri mdebareobis da 
qimiuri Sedgenilobis plutonur qanebSi ganviTarebuli piroqsnebis da amfibolebis 
kristalizaciis Termodinamikuri reJimis cvlilebebTan dakavSirebiT, ganxilul iq-
na am mineralebis evoluciis sakiTxebi. mogvianebiT (1975-1990 ww.) g. nasiZe ikvlevda 
aWara-TrialeTis naoWa zonis vulkanuri qanebis mineralogiis sakiTxebs.  

1960-1980 wlebSi r. manveliZe swavlobda saqarTvelos granitoidebis kaliumis 
mindvris Spatis kristaluri mesris struqturuli mowesrigebis sakiTxebs. amave 
wlebSi r. axvledianis mier gansazRvrulia metamorfuli qanebis rigi qanmaSeni mine-
ralis formirebis Termodinamikuri pirobebi. aWara-TrialeTis vulkanogenebis hid-
roTermul da vulkanogen-danaleq warmonaqmnebSi ganviTarebuli ceoliTebis Sesaxeb 
mineralogiuri monacemebis safuZvelze T. baTiaSvilma da g. miqaZem daadgines kli-
noptilolitis Semcveli qanebi.  

axalcixis da kaspis raionebis mezo-kainozour vuklanitebSi ganviTarebuli aqa-
tebisa da qalcedonebis mineralogiuri monacemebis Seswavlis safuZvelze c. karga-
reTelma daadgna, rom mineralizacia sivrcobrivad da geneturad dakavSirebulia 
Semcvel qanebTan. 

i. SveliZem kavkasionis da Zirulis, loqis da xramis kristaluri masivebis qa-
nebSi qanmaSeni mineralebis Seswavlis Sedegad daadgina Sreebrivi silikatebis ti-
pomorfuli Tvisebebi. 

gasuli saukunis 30-iani wlebis bolos g. ZoweniZis TaosnobiT geologiis ins-
titutiSi Camoyalibda axali mimarTuleba – paleovulkanologia. mogvianebiT igi 
xdeba axali mniSvnelovani mimarTulebis – vulkanizmis naleqdagrovebaze gavlenisa 
da vulkanogenuri metalogeniis Teoriis fuZemdebeli. es ukanaskneli damuSavebulia 
g. TvalWreliZesTan erTad. g. ZoweniZe vulkanizms ganixilavda dedamiwis qerqSi mim-

dinare procesebTan mWidro kavSirSi. kerZod, vulkanizmსა da teqtonikas, vulkaniz-
mis gavlenas naleqdagrovebaze, vulkanuri da vulkanogenur-danaleqi metalogeniis 
kanonzomierebebs da aramadneuli wiaRiseulis formirebas vulkanizmTan kavSirSi 
(1948, 1965). 

1948 w. g. ZoweniZes monografiisaTvis ,,saqarTvelos miocenuriswina vulkanizmi” 
mieniWa stalinuri premia, xolo 1972 w. monografiisTvis ,,vulkanizmi da madanwarmo-
Soba” – leninuri premia. 
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n. sxirtlaZis kvlevebma mniSvnelovani wvlili Seitana saqarTvelos vulkano-
logiis SeswavlaSi. man detalurad Seiswavla saqarTvelos neogenur-meoTxeuli 
vulkanizmi. am problemas exeba misi monografia (1958), romelic saukeTesoa kavkasiis 
axalgazrda vulkanizmis sakiTxebSi. 

1958 wlidan institutis paleovulkanizmis ganyofileba Seivso axalgazrda kad-
rebiT. g. nadareiSvilma da m. lorTqifaniZem Seiswavles aWara-TrialeaTis Sua-qveda-
eocenuri vulkanitebi (1956-1971). T. janeliZem _ baiosis porfirituli seria (1960- 
1970), g. miqaZem aWara-TrialeTis aRmosavleT nawilis vulkanizmi da vulkanogenuri 
fliSuri kompleqsi (1960-1974), v. guguSvilma _ saqarTvelos beltis zedacarculi 
mTavris wyeba (1960-1967). Semdgom wlebSi (1969, 1990) g. nadareiSvilma Seiswavla piro-
klasturi da vulkanogenur-danaleqi qanebis klasifikaciis problemebi; muSaobda Wa-
burRilebis monacemebis saSualebiT paleovulkanuri rukebis Sedgenis meTodikaze; 
detalurad Seiswavla mezo-kainozouri vulkanogenuri formaciebi. g. miqaZem da T. 
baTiaSvilma (1970-1993) mniSvnelovani samuSaoebi Seasrules saqarTvelosa da kubis 
vulkanogenuri ceoliTebis sabadoebis Seswavlisa da prognozirebisaTvis. 

v. guguSvilma Seiswavla hidroTermuli aqtivobis kavSiri vulkanizmTan da daa-
muSava madneulis spilenZ-polimetaluri sabados formirebis modeli.  

S. adamiam, e. gamyreliZem, m. lorTqifaniZem da g. zaqariaZem (1974), Seiswavles 
aWara-TrialeTis paleogenuri vulkanur-plutonuri kompleqsis teqtonikuri evolu-
cia da petrologiur-geodinamukuri Taviseburebebi. 

amave periodSi m. tatiSvilma (1975 w.) Seiswavla mesxeTis Suaeocenuri vulka-
nizmis kavSiri teqtonikur procesebTan, warmoadgina am regionis petroqimiuri da pa-
leovulkanuri daxasiaTeba, romlis safuZvelzec axleburad daisva zogierTi sasar-
geblo wiaRiseulis Zebna-Ziebis sakiTxebi. 

1975-1981 wlebSi m. lorTqifaniZem da g. zaqariaZem, a. kniperTan erTad, Seiswav-
les mcire kavkasionis ofiolituri sartylis vulkanizmi. 

80-ian wlebSi d. yufaraZe ikvlevda loqis masivis mimdebare iurul vulkanizms, 
xolo d. gogolaZe _ bolnisis raionis carcul subvulkanur warmonaqmnebs. 

m. lorTqifaniZis 1985 wlis naSromi ,,alpur-himalaiuri naoWa sartylis centra-
luri segmentis mezo-kainozouri vulkanizmi da geodinamika” pirveli kvlevaa, sadac 
didi regionis mezo-kainozouri ganviTarebis magaliTze, sistemisTvis – kunZulTa 
rkali – zurgis auzi gamovlenilia vulkanizmis ganviTarebis saerTo kanonzomierebe-
bi; dadgenilia kunZulTarkaluri vulkanizmis intensiuri gamovlinebis drois uSua-
lo damokidebuleba afrika-arabeTis da evraziis kontinentebis konvergenciis sis-
wrafeze. 

g. nadareiSvilma da T. janeliZem (1998) kavkasiis alpuri etapis teqtonur-magmu-
ri ganviTarebis Tanamedrove warmodgenebis Suqze axleburad ganixiles saqarTve-
los mezozouri vulkanizmis evoluciis sakiTxebi.  

v. guguSvilis Tanaxmad (2000), okeane Tetisisa da misi aqtiuri kidis fanerozo-
uri evolucia TurqeTisa da kavkasiis farglebSi mimdinareobda sxvadasxvagvar geo-
dinamikur pirobebSi, romlebTanac dakavSirebulia nairgvari tipis vulkanizmi da 
sulfiduri madanwarmoSoba. 

aRmosavleT pontidebis da aWara-TrialeTis samxreT dasavlT nawilis liTo-
logiur-faciesuri, mineralogiur-petrografiuli da nivTieri Sedgenilobis safuZ-
velze g. nadareiSvilma da n. sadraZem (2004) daaskvnes, rom eocenuri vulkanizmi da 
misi Tanamdevi ganviTarebis etapebi, aseve calkeuli vulkonogenur-danaleqi wyebebis 
formireba mimdinareobda msgavs geologiur pirobebSi. 

geologiur institutSi liTologiuri kvlevebis dawyeba g. ZoweniZis saxelTa-
naa dakavSirebuli. liTologiuri kvlevis ZiriTad obieqtad Zirulis kristaluri 
masivi iqca, romelic gadarecxvisa da liasuri da baiosuri warmonaqmnebis ZiriTadi 
kvebis wyaros warmoadgenda. kvlevis Sedegebi Sejamebulia g. ZoweniZis (1948), g. Zowe-
niZis, n. sxirtlaZis da i. CeCelaSvilis SromebSi (1950-1956). 

Semdeg wlebSi g. CixraZem, i. CeCelaSvilma, m. beriZem a. kopaleiSvilma, g. siba-
Svilma, e. varsimaSvilma, g. qiqoZem da n. cabaZem Seiswavles kavkasionis samxreTi fer-
dobis iuruli da carculi asakis terigenuili, karbonatuli da vulkanogenur-dana-
leqi formaciebi. 
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70-iani wlebis bolos Seiswavleboda tyibulisa da tyvarCelis raionebis naxSi-
riani formaciebi da kvaisis madniani raionis danaleqi qanebi. amave dros, g. CixraZem 
(1979) liTologiurad Seiswavla kavkasionios samxreTi ferdobis qveda da Suaiuruli 
naleqebi. naSromSi mocemulia zogierTi axali daskvna adreiurul-aalenuri drois 
paleogeografiisa da vulkanizmis Sesaxeb. mogvianebiT i. naCevma, g. CixraZem, m. beri-
Zem da e. vasrimaSvilma mogvces saqarTvelosa da bulgareTis iuruli danaleqi for-
maciebis SedarebiTi daxasiaTeba. Sedegebi gamoqveynebulia 1984 wlis monografiaSi. 

wlebis gamnavlobaSi e. varsimaSvili ikvlevs saqarTvelos sxvadasxva asakis 
warmonaqmnebis sedimentaciisa da liTologiis sakiTxebs. dasavleT saqarTvelos qve-
dacarculi epikontinentur-zRviuri naleqebis Seswavlis safuZvelze (2002), man gamo-
yo sedimentaciuri cikli, romelic iwyeba gviantitonuri transgresiiT da mTavrdeba 
gvianalpuri regresiiT. kavkasionis kidura zRvis „aRmosavleTi auzis” zedaiurul-
carculi fliSuri formaciis terigenuli mineralogiis kvlevis Sedegad man daad-
gina aRniSnuli naleqebis mkvebavi wyaro (2010). igi fliSuri formaciis Semadgenel 

qanebs, Secvlis xarisxis mixedviT, upiratesad siRrmuli katagenezisis zonas akuTv-
nebs (2013). 

saqarTvelos zedaiuruli feradi naleqebis detaluri liTologiuri kvlevebis 
safuZvelze n. cabaZem (1999) daadgina am naleqebis nivTieri Sedgeniloba, gamoyo da 
daaxasiaTa qanebis liTologiuri tipebi, gansazRvra sedimentaciisa da naleqdagro-
vebis pirobebi. 

90-iani wlebidan dawyebuli (1988-1995) m. TvalWreliZe asrulebda Savi zRvis sa-
qarTvelos seqtoris holocenuri naleqebis sedimentologiur kvlevebs. man gansaz-
Rvra zRvis evstatikis, neoteqtonikis, mdinareebis myari natanebis moculobis, sana-
piro zonis morfo- da liTodinamikis roli Tanamedrove reliefis formirebaSi. man 
aseve Caatara kvleva gvianpliocenur da pleistocenur droSi pirvelyofili adamia-

nis garemosTan Seguebis urTierTdamokidebulʬbis Sesaxeb.  
l. ComaxiZem (2002) detalurad Seiswavla baiosis vulkanogenur seriaSi ganviTa-

rebuli gamofitvis qerqi. man gansazRvra misi mineraluri Sedgeniloba da minerale-
bis stadiuri gardaqmna, daadgina hidrataciis, gamofitvisa da hidrolizis zonebi, 
Seiswavla gamofitvis qerqis geoqimia. 

T. beriZe 1991 wlidan dRemde ikvlevs saqarTvelos mezo-kainozouri sedimenta-
ciuri auzis liTologiisa da vulkanizmis sakiTxebs. 2005-2012 wlebSi igi monawile-
obda madneulis sabados Semcveli vulkanogenur-danaleqi da danaleqi wyebebis kvle-
vaSi, ris Sedegadac dadginda sabados Semcveli qanebis warmoSobis, maTi vulkanizm-
Tan da mineralizaciasTan kavSiris zogierT sakiTxi. ukanaskneli ori wlis manZil-
ze man kolegebTan erTad, saqarTveloSi safuZveli Cauyara iqmologiur kvlevebs. 

maastrixtuli da zedaeocenuri olistostromuli warmonaqmnebis detaluri Se-
swavlis Sedegad n. gagniZem (2000, 2002) daadgina gadarecxili klasturi masalis xa-
siaTi da wyaro. 

1955 wels geologiur insitutSi daarsda sasargeblo wiaRiseulis ganyofileba, 
romelsac mogvianebiT ewoda geoqimiis da madneuli sabadoebis ganyofileba. liTo-
nuri sasargeblo wiaRiseulis SeswavlaSi didi wvlili ekuTvniT _ T. ivanickis, v. 
nadiraZes, z. oTxmezurs, e. kaxaZes. aRsaniSnavia i. nazarovis – madneulis sabados 
pirvelaRmomCenis farTo samuSaoebi bolnisis madnian raionSi. zemoT aRniSnulma 
mkvlevarebma garda sabadoebis ganlagebis kanonzomierebis dadgenisa, Seasrules 
detaluri samuSaoebi madnebis mineralogiuri da geoqimiuri Seswavlis mizniT. 
mogvianebiT gaCnda axali mimarTuleba _ saqarTvelos oqros madnebis geologia da 
perspeqtivebi (v. geleiSvili). 

i. doliZem Caatara Termobarogeoqimiuri kvlevebi. a. maRalaSvilma da r. migine-
iSvilma Seiswavles merisis madneuli kvanZis da bolnisis madneuli raionis gamad-
nebuli struqturebi. 1980-iani wlebis bolos g. TvalWreliZem Seiswavla sakiTxebi, 
romlebic exeboda madneuli sabadoebis globaluri ganawilebis kanonzomierebebs. 
misi Teoriuli Sedegebi aisaxa specialur monografiasa da mraval statiaSi.  

luxumis dariSxanis sabadoze m. janjRavam daadgina madnebSi selenisa da telu-
ris Semcveloba da qceva. 
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zekaris, loqis, xramisa da Zirulis masivebis magmuri qanebisa da kavkasionis 
mTavari qedis granitodebis Seswavlis safuZvelze m. kekelias mier dadgenil iqna 
iSviaTmiwa da sxva liTofiluri elementebis Semcvelobebi da qceva; manve Caatara 
paleozouri magmuri kompleqsebis geoqimiuri tipizacia (m. kekelia, 1961, 1994). 
Seswavlil iqna agreTve aWara-TrialeTis intruziuli qanebis geoqimia (m. kekelia, j. 
nadareiSvili, 1965, 1969). 

s. kekeliam da m. kekeliam Seiswavles pontidebis da kavkasiis alpuri vulkano-
genuri feradi metalebis sabadoebi (2002). am gamokvlevebis Tanaxmad, vulkanogenuri 
sabadoebis hidroTermuli sistemebi kanonzomierad warmoiqmneba evraziis kontinen-
tis aqtiuri paleokidis ganviTarebis sxvadasxva etapze: divergentul etapze for-
mirdeba spilenZis da polimetaluri madnebis hidroTermul-danaleqi budobebi, kon-
vergentulze – dasawyisSi epigeneturi spilenZisa da mcire moculobis barit-poli-
metaluri, xolo mogvianebiT – rogorc kombinirebuli, ise ZiriTadad TuTiis Sem-
cveli epigeneturi madnebi. koliziuri etapisken gardamaval stadiaze warmoiqmneba 
epigeneturi poliformaciuli sabadoebi. 

2003-2004 wlebSi aRniSnulma avtorebma, amerikis geologiuri samsaxuris kole-

gebTan erTad, Seiswavles raWisa da svaneTis farglebSi kavkasionis samxreTi fer-
dobis potenciuri oqros madnebi. dadgenil iqna calkeul madangamovlinebaTa pers-
peqtiuloba; Sedgenil iqna luxrasa da zofxiTos sabadoebis 1 : 1000 masStabis geo-
logiuri ruka. 

aSS-s geologiur samsaxurTan erToblivi samuSaos Sedegebi aisaxa s. kekelias 
da m. kekelias SromaSi (2008), romelic exeboda kavkasionis oqros gamovlinebebis ge-
nezissa da perqspeqtivebs.  

2008-2014 wlebSi geoqimiis da sasargeblo wiaRiseulis ganyofilebis TanamSrom-
lebi muSaobdnen proeqtze ,,madan-magmuri sistemebis da vulkanur-plutonuri warmo-
naqmnebis kompleqsuri kvleva’’. yovelmxriv iyo Seswavlili madan-magmuri sistemebi 
saqarTvelos farglebSi da mis momijnave teritoriebze (TurqeTSi, azerbaijanSi da 
somxeTSi). samxreT kavkasiaSi gamoiyo metalogenuri zonebi, romlebic Sefasda sxva-
dasxva tipis madneuli sabadoebis aRmoCenis perspeqtiulobis TvalsazrisiT. Catare-
buli samuSaobis Sedegebi Sejamebulia monografiaSi - ,,alpur-himalaiuri sartylis 
centraluri nawilis alpidebis metalogenia’’ (2014) da mraval samecniero statiaSi. 

2000-2013 wlebSi ganyofilebis TanamSromlebma Seiswavles aWara-TrialeTis pa-
leogenuri koliziuri oqrosSemcveli da bolnisi-yazaxis gviancarculi spilenZ - 
da oqros matarebeli zonebi. geoqimiuri kvlevis safuZvelze, maT daadgines magmati-
tebis da madniani nivTierebis wyaro da Seqmnes geologiur-genetikuri da ZebniTi 
modelebi mcire kavkasionis sxvadasxva farTobebis pespeqtiulobis dasazusteblad. 

Arc GIS- kompiuteruli programis saSualebiT Seiqmna 1 : 500 000 masStabis kavkasi-
is metalogenuri ruka, 1 : 200 000 masStabis metalogenuri rukebi raWa-svaneTis da 
aWara-TrialeTis regionebisaTvis, 1 : 500 000 da 1 : 25 000 paleovulkanuri rukebi bol-
nisis madniani raionebisaTvis, agreTve, merisis da alaverdis madniani kvanZebisaTvis. 
aRniSnuli rukebi atarebs geologiur – prognozul niSnebs sxvadasxva tipis liTo-
nuri sabadoebisaTvis. 

1981 wlidan geologiis institutSi muSaobs fizikur-qimiuri meTodebis, xolo 
Semdgom garemos fizikur-qimiuri kvlevis ganyofileba v. gvaxarias xelmZRvanelo-
biT. samecniero kvleviT firma „gama”-sTan erToblivi samuSaoebis Catareba ganyofi-
lebas farTo SesaZleblobebs aZlevs, rogorc kvlevebis diapazonis, aseve teqnikuri 
aRWurvilobis gamoyenebis TvalsazrisiT.  

ganyofilebis saqmianoba moicavs geologiis, ekologiisa da geoqimiis sxvada-
sxva aspeqtebs. ganyofileba mravali wlis ganmavlobaSi CarTuli iyo institutis Te-
matikis mixedviT ganxorcielebul kvlevebSi, romelic exeboda saqarTvelos sasar-
geblo wiaRiseulis Sedgenilobas kerZod madnebSi oqros, vercxlisa da baritis Sem-

cvelobisa da kondiciurobis sakiTxebs. Catarebulia kvlevebi seleqცiuri sorbente-
bis gamoyenebiT xsnarebidan Zvirfasi da iSviaTi liTonebis (oqros, vercxlisa da 
niobiumis) koncentrirebasTan dakavSirebiT, dariSxanorganuli naerTebis sinTezisa 
da qimiur analizSi maTi gamoyenebis SesaZleblobis Sesaxeb.  
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ganyofilebaSi tardeba sxvadasxva mimarTulebis ekologiuri kvlevebi. Seswav-
lilia saqarTvelos sxvadasxva regionis niadagebSi, maT Soris TbilisSi,  tyviis 
gavrcelebis kanonzomierebebi (1981-83 ww).  

ganyofilebis kvlevebSi umniSvnelovanesi adgili eTmoba saqarTvelos miwisqve-
Sa wylebis kvlevas. Seswavlilia saqarTvelos yvela raionSi arsebuli mineraluri 
da mtknari wylis wyaroebi, dadgenilia maTi qimiuri Semadgenloba. wylis ramdenime 
sabadosTan mimarTebaSi Catarebulia reJimuli kvlevebi, romelTa mizani iyo maTi 
saeqspluatacio potencialis dadgena (1990-2000).  

ganyofilebis kvlevebis erT-erTi umniSvnelovanesi nawilia Savi zRvis saqar-
Tvelos akvatoriis ekologiuri da geoqimiuri kvlevebi. 2000 wlidan mimdinareobs sa-
qarTvelos akvatoriis, aseve auzis mdinareebis wylisa da fskeruli naleqebis kvle-
va mZime liTonebisa da navTobis naxSirwyalbadebis Semcvelobasa da ganawilebasTan 
dakavSirebiT. identificirebulia zRvis garemoSi da zRvaSi Semaval mdinareebSi maTi 
moxvedris wyaroebi.  

ganyofilebis mier, sxvadasxva samecniero organizaciebTan TanamSromlobis sa-
fuZvelze, Catarebulia mniSvnelovani kvlevebi, romelTa mizani iyo saqarTvelos sam-
Tamadno warmoebis regionebSi Seqmnili ekologiuri situaciis kvleva da narCenebis 
gauvnebleba da maTi meoradi nedleulis saxiT gamoyenebis gzebis SemuSaveba.  

Seswavlilia WiaTurisa da zestafonis sawarmoo da sacxovrebeli zonebis ze-
dapiruli wylebisa da wyalmomaragebis sistemebis, niadagisa da atmosferuli haeris 
dabinZureba.  

SemuSavda narCenebis samrewvelo gadamuSavebis  pioneruli teqnologiebi li-
Tonuri manganumis, dabalnaxSirbadiani feromanganumis, manganumSemcveli ligature-
bis, manganumis oqsidis maRalxarisxovani koncentratisa da manganumis sulfatis mi-
saRebad.  

Seswavlilia raWisa da qvemo svaneTis regionSi dariSxanis madnebis mopovebiT, 
gadamuSavebiT da narCenebis dasawyobebiT gamowveuli zedapiruli wylebisa da nia-
dagebis dabinZureba.  

2009 wels fizikuri kristalografiis ganyofilebis fizikosebis jgufi SeuerT-
da garemos fizikur-qimiuri kvlevis ganyofilebas. jgufma ganagrZo muSaoba krista-
lebis zrdis bunebrivi procesebis modelirebis, winaswar gansazRvruli Tvisebebis 
mqone masalebis miRebis da axali teqnologiebis damuSavebis dargSi. tardeba kvle-
vebi kristalografiis, optikis, myari tanis fizikisa da kvanturi eleqtronikis dar-
gebSi. kristalebis optikuri Tvisebebis Seswavlis Sedegebi Setanilia erTobliv 
SromaSi (a. miqaberiZe, m. jiblaZe, z. razmaZe).  

m. jiblaZis xelmZRvanelobiT damuSavda gogirdwyalbadiT mdidari Savi zRvis 
wylis amoRebis martivi meTodi, romelic nebismieri siRrmidan, wylis tumboebis ga-

reSe, Cveulebrivi wylis milebis daxmarebiT siRrmuli wylis amoRebis saSualebas 
iZleva. aseve meTodi, romelic exeba gogirdwyalbadis daSlas fotodisociaciis sa-
SualebiT.  

zemoaRniSnuli jgufis mier damuSavebul iqna bazaltis Zafis miRebis axali 
efeqturi meTodi sinaTlis Rumelis gamoyenebiT, romelic saSualebas iZleva mivi-
RoT maRalxarisxovani bazaltis Zafi energetikuli danaxarjebis mkveTri Semcire-
biT. 

2013 wlidan garemos fizikur-qimiuri kvlevis ganyofilebis fizikosebis jgufi 
ikvlevs q. Tbilisis teritoriis sxvadasxva zonebSi xmauris doneebs. Catarebuli 
kvlevis Sedegebis mixedviT dadgenilia adgilebi, romlebic imyofeba zenormatuli 
xmauris zegavlenis qveS (a. miqaberiZe, m. jiblaZe, v. gvaxaria, t. adamia, g. JorJoli-
ani, m. gogilava). amJamad mimdinareobs saburTalos raionis ZiriTadi satransporto 
magistralebis mimdebare teritoriebze transportiT gamowveuli xmauris Seswavla. 

geologiis institutSi yovelTvis didi yuradReba eqceoda axalgazrda kadrebis 
momzadebas. unda aRiniSnos, rom fundamentur kvlevebSi axalgazrda mecnierebis 
amJamad arsebuli deficitis pirobebSi, institutSi muSaobs araerTi doqtoranti da 
magistri.  
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institutis TanamSromlebi ewevian pedagogiur moRvaweobas saqarTvelos sxvada-
sxva umaRles saswavleblebSi; atareben leqcia-seminarebs, amzadeben doqtorantebs 
da magistrebs. 

geologiis instituti 1932 wlidan gamoscems sakuTar periodul beWdviT pro-
duqcias. 1942 wlamde gamoicemoda „saqarTvelos geologiuri institutis biuleteni”. 
Semdgom, 1952-dan 1965 wlamde, ibeWdeboda „saqarTvelos geologiuri institutis Sro-

mebi” or, geologiur da mineralogiur-petrografiul seriad.  
1948-1955 wlebSi gamoicemoda seria „monografiebi”, xolo 1965 wlidan dRemde 

gamodis gamoSvebebis mixedviT „geologiuri institutis Sromebis axali seria”. sul 
gamocemulia: „biuletenebi” _ 16 tomi, „Sromebi” _ seriebis mixedviT 33 tomi da 
„Sromebis axali seria” – 127 gamoSveba (romlebic eZRvneba mniSvnelovan movlenebs, 
saerTaSoriso geologiuri kongresis sesiebs, saiubileo TariRebs), 70 monografia 
da sxvadasxva geologiuri eqskursiebis megzurebi. 

institutis TanamSromlebma Seqmnes monografiuli paleontologiuri muzeumi, 
romelic amJamad ganTavsebulia iv. javaxiSvilis sax. Tbilisis saxelmwifo univer-
sitetSi. am muzeumSi inaxeba 130 monografiulad Seswavlili da gamocemuli paleon-
tologiuri koleqcia. instituts aqvs mdidari samecniero biblioTeka. 

geologiis institutis iniciativiT Catarebulia mravali sxvadasxva sakavSiro, 
adgilobrivi da saerTaSoriso konferencia, sesia, koloqviumi da simpoziumi. Tavis 
mxriv, insitutis TanamSromlebi xSirad monawileoben sazRvargareT Catarebul saer-
TaSoriso samecniero RonisZiebebSi.  

institutis araerTi TanamSromeli monawileobs saerTaSoriso (INTAS, ITF, NATO, 
CRDF-GRDF, UNESCO, ISTC, SCOPES, DARIUS da sxv.) da SoTa rusTavelis erovnuli sa-
mecniero fondis sagranto proeqtebSi.  

aseTia gza, romelic gaiara aleqsandre janeliZis geologiis institutis ko-
leqtivma. is naTlad metyvelebs, rom qarTveli mecnier-geologebis miRwevebi WeSma-
ritad Rirebuli da mniSvnelovania.  
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Sromebi. axali seria. nakv. 127 

ǻǬǲ 564.53(479.22)                                                                            stratigrafia, paleontologia 

 

TOWARDS THE MORPHOLOGICAL CLASSIFICATION OF THE HETEROMORPH AMMONITES 

 

M. Kakabadze 

 
heteromorfuli amonitebis morfologiuri klasifikaciis Sesaxeb. m.kakabaZe. 

heteromorfuli amonitebis paleoekologiisa da filogeniis rigi sakiTxebis 
kvlevaSi didi mniSvneloba eniWeba maT morfologiur klasifikacias. axali 
damatebiTi masalis Seswavlis safuZvelze moxdenilia heteromorfuli amonitebis 
arsebuli morfologiuri klasifikaciuri sqemis revizia; heteromorfebSi 
gamoyofilia 4 morfologiuri qvetipi da 44 jgufi.  

 

1. Introduction 
By the peculiarities of shell construction ammonites are divided into monomorph (the shell is 

characterized by planispiral evolute/involute coiling) and heteromorph (during the ontogeny in one or more 
ontogenetic stages the whorls are uncoiled) morphological types. Rapid, repeated ontogenetic changes in shell 
morphology are characteristic feature of many representatives of heteromorphs and usually they are hereditary. 
In most cases they were fixed in the genetic code thanks to functional value, and therefore except a great 
taxonomic significance, they became a principal key in ethological speculations (Kakabadze, 1981, 1985). 
Moreover, investigations of such changes during the ontogeny, in many cases become very valuable in revealing 
and explaining of origin and development of the various trends in evolution of Heteromorphs (Wiedmann,1962, 
1969, Thieuloy, 1964, Tovbina, 1965, Seilacher , 1970, Seilacher & Gunji, 1993, Kakabadze, 1981, Mikhailova, 
1983,  Mikhailova & Braboshkin, 2009, etc.). 

It is obvious that studies of the problems of ethology and causes of origin of the various trends in the 
evolution of heteromorphic ammonites, first of all should be started with analyses of their shell modifications 
throughout ontogeny. Hence, improvement of the existing morphological classification of the heteromorphic 
ammonites is an actual task of the agenda. 
 

2. Morphological classification  
Morphological classification of heteromorph ammonites, given in the earlier editions (Arkell et al., 1957; 

Druschchits & KudryavtsОЯ, 1960; ОЭМ.) аКЬ ЛКЬОН ШЧ ЭСО ЩОМЮХТКЫТЭТОЬ ШП КЦЦШЧТЭОЬ‘Ь КНЮХЭ ЬСОХХ ПШЫЦ whereas 
the peculiarities of the whorl coiling in early ontogenetic stages, in most cases, were not taken into account. 
Later on, it was noted (Kakabadze, 1981) that among heteromorph ammonites there are genera with similar shell 
morphology at the late-premature and mature stages, but they differ significantly from each other by the type of 
whorl coiling in the early ontogenetic stages and they cannot be included in one and the same morphological 
group. Hence, it became clear that in ethological studies of heteromorphic ammonites it is necessary to classify 
them on the basis of shell morphological peculiarities beginning from the early ontogenetic stages.   

On the basis of shell coiling peculiarities in the early and subsequent ontogenetic stages the type 
Heteromorpha is divided into 4 subtypes (Kakabadze, 1981, 1988): (a) Bilaterally symmetric heteromorphs with 
planispirally uncoiled second whorl; (b) Bilaterally symetric heteromorphs with straightly uncoiled second 
whorl (tube); (c) Bilaterally symmetric heteromorphs with contiguous early whorls and (d) Asymmetrical 
heteromorphs. Each subtype consists of morphological groups, and each of group is characterized by specific 
shell modifications, in many cases beginning from early ontogenetic stages. 

After the first publication of morphological classification of the Paleozoic-Mesozoic heteromorph 
ammonites (Kakabadze, 1988), there accumulated a lot of additional data about heteromorphic shell 
morphology, which provided the basis for recognition of 13 new additional morphological groups. Hence, on 
the whole, currently there are identified 44 groups. 

The diagnoses (in some cases – the revised diagnosis) of the morphological groups of all 4 subtypes are 
given below.   
2.1. Subtype of bilaterally symmetric heteromorphs with planispirally uncoiled second whorl. Directly 
after the first embryonic whorl the second whorl is uncoiled so that inside the second whorl the umbilical hiatus 
is formed (Fig. 1). At the end of the second whorl the aperture may come or may not com e into contact with the 
first embryonic whorl and beginning from the third whorl there is large variability in shell coiling. The 
following 14 groups are attributed to this subtype (Fig. 2(1-14)): 

 



24 
 

 
 
 
Fig. 1. Early ontogenetic stage of Luppovia Bogdanova, Kakabadze & Michailova; a - the relationship in the 1 - 3 whorls of 
Luppovia dostshanensis  Bogdanova  et al. (x 5); b – the first whorl and beginning of the uncoiling in Luppovia 

adjiderensis Bogdanova et al. (x 43) (Kakabadze et al., 1978). 
 

 
1) Protancylocone – coiled in very open spiral. Typical representative (T.r.) – Protancyloceras 

kurdistanense (Spath). 
2) Criocone – planispiral whorls with noncontiguous whorls. T.r. – Crioceratites duvalii Léveillé. 
3) Matheronicone – after the planispiral, uncoiled second whorl follow contiguous whorls, which in some 

cases acquire faint involution with age. T.r. – Hemihoplites (Matheronites) ridzewskyi Renngarten.  
4) Pseudothurmannicone- crioconic early whorls, followed by contiguous or faintly involute whorls at 

late mature stage. T.r. – Pseudothurmannia (Kakabadziella) mortilleti (Pictet et De Loriol). 
5) Ammonitoceracone – after the planispiral, uncoiled second whorl follow contiguous whorls, but the 

last whorl is crioconically uncoiled. T.r. – Ammonitoceras (A.) ucetiae Dumas.  
6) Hoplocriocone – crioconic early whorls. The last whorl very open (not fully rectified) with gently 

rounded hook. T.r. – Acrioceras (Hoplocrioceras) dilatatum D‘OЫЛТРЧв.  
7) Ancylocone – crioconic whorls, followed by a straight or sub-straight shaft and terminal hook. T.r.- 

Ancyloceras matheronianum D‘OЫbigny. 
8) Lytocriocone – ancyloconic planispiral whorls and shaft, but the hook is very long so that the aperture 

reaches up to the planispiral whorl. T.r. – Lytocriocera sjauberti (Astier).  
9) Pseudocriocone – early whorls of planispiral stage are noncontiguous, whereas the late planispiral 

whorls are contiguous. The shaft and hook resemble those of the ancylocone. T.r. – Pseudocrioceras abichi 
(Bacevich & Simonovitsch).  

10)  Trianglicone – crioconic early whorls are followed by straight shaft, which in turn is bent strongly to 
another straight shaft. At the end it is sharply bent again, forming on the whole the open triangular shell shape. 
T.r. – Scalarites antiques (Matsumoto).  

11) Labeceracone – crioconic whorls followed by straight or slightly bent shaft and significantly curved 
final hook with inturned aperture; i.e. the aperture is oriented very close to the dorsal side of the shaft. T.r. – 
Labeceras ammonoides (Etheridge).  

12) Macroscaphiticone – contiguous planispiral whorls, followed by more or less twisted (S – like) shaft 
and rather sharply bent hook. T.r. – Macroscaphites yvani Puzos.  

13) Oxybelocone – planispiral contiguous initial whorls followed by long straight shaft and hook, which 
are closely adpressed for all their length. T.r. – Oxybeloceras neckmanum (Whitfield). 

14) Eoscaphiticone – initial whorls with umbilical perforation. Later whorls more involute, followed by 
shaft and terminal hook. T.r. – Eoscaphites subcircularis (Spath).  

2.2. Subtype of bilaterally symmetric heteromorphs with straightly uncoiled second whorl. At the 
adult stage some representatives do not change the straight or slightly curved shell shape (tube), whereas others 
are characterized by one or more bends in the tube. The following 5 morphological groups are recognized in this 
subtype (Fig. 2(15-19)): 

15)  Baculicone – directly after the embryonic planispiral whorl follows a straight or slightly curved long 
tube. T.r. – Baculites anceps Lamark. 

16) Hamulicone – the embryonic planispiral whorl is followed by straight tube, ending in a terminal hook. 
T.r. – Hamulina astieriana D‘OЫЛТРЧв. 
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Fig. 2. Principal shell modifications in heteromorph ammonites: 1- Proptancylocone; 2 – Criocone; 3 – Matheronocone; 4 – Pseudothurmannicone; 5 - Ammonitoceracone; 
6 – Hoplocriocone; 7 – Ancylocone; 8 – Lytocriocone; 9 – Pseudocriocone; 10 – Trianglicone; 11 – Labeceracone; 12 – Macroscaphiticone; 13 – Oxybelocone; 14 – 
Eoscaphiticone; 15 – Baculicone; 16 – Hamulicone; 17 – Polyptychocone; 18 – Subptychocone; 19 – Ptychocone; 20 – Choristocone; 21 – Rhabdocone; 22 – Scaphicone; 
23 – Leptocone; 24 – Turricone; 25 – Emperocone; 26 – Nostocone; 27 – Emperonostocone; 28 – Scalariticone; 29 – Heterocone; 30 – Longiheterocone; 31 – 
Heterotrianglicone; 32 – Planostocone; 33 – Imericone; 34 – Colchicone; 35 – Longicolchicone; 36 – Colchicriocone; 37 - Emperocolchicone; 38 – Praviticone; 39 – 
Nipponitocone; 40 – Apertonipponitocone; 41 – Muramotocone; 42 – Rhyoptychocone; 43 – Hamiticone; 44 - Vermiformicone . 
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17) Polyptychocone – parallel/sub-parallel non-touching 4 shafts (tubes), followed by open hook. T.r. - 
Polyptychoceras (Polyptychoceras) pseudogaultinum (Yokoyama).  

18) Subptychocone – 3 parallel, touching each other tubes, followed by more or less open hook. T.r. - 
Polyptychoceras (Subptychoceras) yubarense (Yabe).  

19) Ptychocone – shell is characterized by 3 sharp bends and therefore consists of 4 straight, contiguous 
tubes. T.r. – Ptychoceras renngarteni Egoian. 
2.3. Subtype of bilaterally symmetric heteromorphs with contiguous early whorls. Early stage is characterized 
by contiguous or slightly involute planispiral whorls (Fig. 3). Uncoiling begins at the late ontogenetic stage. To this 
subtype are attributed 4 morphological groups (Fig. 2(20-23)): 
 

 

 

Fig. 3. Early embryonic and postembryonic whorls in Scaphites whilfrid Cobban (A) and Hoploscaphites or Jeletzkytes sp. (E) 
(Tanabe et al., 2010). 

 
20) Choristocone – after the early contiguous, planispiral whorls follow crioconically uncoiled whorls. T.r. – 

Choristoceras marshi Hauer. 
21) Rhabdocone – the contiguous planispiral earliest whorls are followed by straight/sub-straight tube. T.r. – 

Rhabdoceras suessi Hauer. 
22) Scaphicone – beginning from the early stage spire is more or less involute, followed by a shaft and 

recurved hook. T.r. – Scaphites equalis (J. Sowerby). 
23) Leptocone – uncoiling begins after the second planispital whorl, forming sub-circular or elliptical spire 

with non-contiguous whorls. T.r. –Leptoceras pumilum Uhlig.  
 

2.4. Subtype of asymmetrical heteromorphs. In one or more ontogenetic stages the whorls are coiled 
asymmetrically, showing great variability in shell shape. In most cases after ammonitella stage the second whorl 
rapidly or gradually deviates from the plane of symmetry giving rise to helicoidal coiling or U-shaped bends of 
subsequent whorls. In some cases in the early and middle ontogenetic stages the shell is bilaterally symmetric, but 
in the later stage whorl deviates from plane symmetry. The following 21 morphological groups are recognized in 
this subtype (Fig. 2(24-44)): 

24)  Turricone – contiguous, helicoidal whorls. T.r. – Turrilites costatus Lamark. 
25) Emperocone – whorls are normaly helicoidal, but noncontiguous. T.r. – Emperoceras simplicostatum 

(Whitfield).  
26) Nostocone – early whorls are turriconic, but the last one forms a U-shaped body chamber so that the 

aperture is situated near the last helicoid whorl. T.r. – Nostoceras stantoni Hyatt. 
27) Emperonostocone – early helicoidal whorls are noncontiguous, but subsequent last whorl has U-shaped 

form with various length of the body chamber. T. r. – Hyphantoceras  reussianum (Orbigny). 
28) Scalariticone – very open sub-helicoidal spire, with initial very short straight arm. T.r. – Scalarites 

scalare (Yabe).  
29) Heterocone – early helicoidal whorls are contiguous, followed by more or less straight shaft ending in a 

hook. T.r. – Heteroceras elegans Rouchadze.  
30) Longiheterocone – early helicoidal whorls and shaft are like heterocone, but then after a U-turn very long 

second shaft is developed. At the mature stage it bends so that the aperture with dorsal side reaches up to the last 
helicoidal whorl. T.r. – Heteroeras baylei Reynes. 
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31) Heterotrianglicone – heteroconic early whorls are followed by straight shaft, which in turn is bent 
strongly and passes to another straight shaft. Later, it is sharply bent again forming the triangular or sub-triangular 
shell.  T. r. – Heteroceras moulladei Delanoy & Bert.  

32) Planostocone – contiguous helicoidal whorls, followed by shaft and hook; axis of the helical cone is 
perpendicular/sub-perpendicular to the plane symmetry of the shaft and hook. T.r. – Planostoceras rehavami Lewy. 

33) Imericone – early whorls are contiguous helicoidal, followed by contiguous planispiral whorls. T.r. – 
Imerites giraudi  Kilian.  

34) Colchicone - early whorls are contiguous helicoidal; coiling then becomes planispiral, followed by a 
straight or moderately curved shaft and ending in a terminal hook. T.r. – Colchidites colchicus Djanelidze.   

35) Longicolchicone - early whorls are contiguous helicoidal, subsequent – planispiral, followed by straight 
shaft and very long (longer than shaft) hook. T.r. - Protanisoceras (Heteroclinus) nodosum (J. Sowerby).  

36) Colchicriocone – early whorls contiguous helicoidal, followed by non-touching crioconic spire. T.r. – 
Egoianiceras mikhaili Delanoy & Bert.    

37) Emperocolchicone – Planispiral and uncoiled (shaft-hook) whorls are similar to colchicone, but unlike 
colchicone their early helicoidal whorls are noncontiguous, i.e. similar to emperocones. T.r. – Kutatissites aff. 
chreithiensis Delanoy & Bert. 

38) Praviticone – early whorls helicoidal, then follow just touching crioconic whorls, but part of the body 
chamber is significantly uncoiled and irregularly S-shaped. T.r. – Pravitoceras sigmoidale Yabe.   

39) Nipponitocone – after an open, helicoidal spire the whorls are coiled in a repeating U-turn coiling type, 
thereby forming a knot, in some cases with clearly distinguished U-shaped body chamber. T.r. - Nipponites 

mirabilis Yabe.   
40) Apertonipponitocone – shell consist of several very open, U-shaped bends in the whorl. T.r. – Nipponites 

occidentalis Ward &Westermann. 
41) Muramotocone – after ammonitella stage follows straight short shaft, which abruptly turns into an open, 

helicoid coil with the axis located at about the first shaft. Following second shaft is straight. T.r. – Muramotoceras 

leaum Matsumoto.  
42) Rhyoptychocone – shell consists of 3 parallel shafts (tubes), followed by moderately open hook. Plane 

symmetry of the last shaft with hook is perpendicular (sub-perpendicular) to that in the early stage. T.r. – 
Rhyoptychoceras mikasaense Matsumoto. 

43) Hamiticone – early whorl is open helical spire followed by three sub-parallel non-contiguous shafts. 
Hamites (Hamates) attenuates Sowerby. 

44) Vermiformicone - heteromorphs, which may have a fully or partially strongly uncoiled irregularly twisted 
(rotate out of the plane) vermiform shell.  T.r. – Spiroceras orbigny (Baugier & Sauzé).    

 

3. Conclusions  
Thus, at this stage of knowledge, heteromorph ammonites can be divided into four morphological subtypes 

and 44 groups. However, analysis of the literature on heteromorphs indicates the existence of further modes of shell 
modifications, although in cases of incomplete material, new groups cannot be established at this stage. For 
example, in the group Nipponiticone, forms with or without a clearly formed, final U-shaped hook are included. If 
better material will prove that some nipponiticones did not possess a U-shaped hook in the mature stage, such 
morphs should form a new group. There are uncertainties also in the group Vermiformicone, characterized by 
strongly uncoiled, irregularly twisted whorls. All forms with fully or partly uncoiled, irregularly twisted whorls 
(some forms even possessing a nearly straight whorl with a twisted sculpture) are tentatively referred to this group. 
In connection with study of the mode of life, the vermiformicones may be split into several groups, but because of 
insufficient data all these forms are here treated as one group. 

The proposed morphological classification based on ontogenetic features of shell coiling needs further 
improvement, especially with respect to the mode of life of the various morphs. For example, in case of similar 
mode of coiling finely ornamented species with smooth whorls and weak ribs may be included in the same 
morphological group as heavily ornamented species with coarse ribs and spines. There are also differences in whorl 
section and length of body chamber (Kakabadze, 2004) within the same groups. All these differences reflect 
variations in mode of life. As more material becomes available, it may be justified to establish subgroups of such 
highly variable morphological groups.  
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Study of the functional-adaptive significance of ontogenetic changes in heteromorphs will contribute to 
understanding the causes and trends of development of their variable morphological characters, which in turn may 
help to solve some problematic questions of their phylogeny.  
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ɊȺɋɉɊɈɋɌɊȺɇȿɇɂȿ ɍɊȽɈɇɋɄɈɃ ɆɂɄɊɈɎȺɍɇɕ ȽɊɍɁɂɂ ȼ ɈɋȺȾɄȺɏ ɇɂɁɄɈɃ ɂ 

ȼɕɋɈɄɈɃ ɗɇȿɊȽɂɂ ɉɅȺɌɎɈɊɆȿɇɇɕɏ ɄȺɊȻɈɇȺɌɈȼ ɂ ȿȿ ɋȼəɁɖ ɋ  

ȻȺɌɂɆȿɌɊɂɑȿɋɄɂɆɂ ɍɊɈȼɇəɆɂ ɆɈɊə 

 

Ʌ. Ɋ. ɐɢɪɟɤɢɞɡɟ 

 
Distribution of the Urgonian Microfaune in the High and Low-energy Carbonate Platform Deposits of 

Georgia and their Connection to the Bathymetric Levels of the Sea. L.Tsirekidze. Detailed analysis of the 
distribution pattern of Early Cretaceous (Hauterivian-Barremian) microfauna in the sections of Georgian carbonate 
platform deposits shows that the certain foraminiferal associations are met in the different bathymetric levels, 
especially – in the infralitoral and circalittoral zones. Use of modern classification and nomination of deposites with 
the new terminology showed that abundance of micrites are indicative of existence of the low-energy deposits in the 
platform carbonates, which is characteristic feature for the deposition in calm environment within the inner part of 
the platform, where exists an infralitoral zone of the sea. Prevalence of sparits is marked at the platform margin, 
where exist the high-energy deposits, connected to the circumlittoral zone of the sea. It is noteworthy that the 
certain foraminiferal associations are related to low-energy, as well as to high-energy carbonate platform deposits. 

 

ɍɪɝɨɧɫɤаɹ ɛɢɨɫеɞɢɦеɧɬаɰɢɨɧɧаɹ ɫɢɫɬеɦа ɲɢɪɨɤɨ ɩɪеɞɫɬаɜɥеɧа ɜ ɧɢɠɧеɦеɥɨɜɵх ɨɬɥɨɠеɧɢɹх 
ɋɪеɞɢɡеɦɧɨɦɨɪɫɤɨɣ ɨɛɥаɫɬɢ. ȼ ɤаɠɞɨɦ ɨɬɞеɥɶɧɨɦ ɪеɝɢɨɧе ɋɪеɞɢɡеɦɧɨɦɨɪɶɹ, ɜ ɬɨɦ ɱɢɫɥе ɢ ɜ Ƚɪуɡɢɢ, 
уɪɝɨɧɫɤɢе ɢɡɜеɫɬɧɹɤɢ ɫɥеɞуеɬ ɪаɫɫɦаɬɪɢɜаɬɶ ɤаɤ ɪеɡуɥɶɬаɬ ɨɛɳеɝɨ ɩɪɨɰеɫɫа ɨɫаɞɤɨɧаɤɨɩɥеɧɢɹ, 
ɬɪеɛуɸɳеɝɨ ɫɨɱеɬаɧɢɹ ɨɫɨɛɵх ɝеɨɥɨɝɢɱеɫɤɢх, ɫеɞɢɦеɧɬаɰɢɨɧɧɵх, ɛɢɨхɢɦɢɱеɫɤɢх, ɤɥɢɦаɬɢɱеɫɤɢх ɢ ɞɪуɝɢх 
уɫɥɨɜɢɣ.  

ȼ ɧɢɠɧеɦеɥɨɜɵх ɨɬɥɨɠеɧɢɹх Ƚɪуɡɢɢ ɨɫɨɛɨе ɦеɫɬɨ ɡаɧɢɦаɸɬ ɩɥаɬɮɨɪɦеɧɧɵе ɤаɪɛɨɧаɬɵ уɪɝɨɧɫɤɨɣ 
ɮаɰɢɢ. Ƚеɨɬеɤɬɨɧɢɱеɫɤɢ уɪɝɨɧɫɤɢе ɢɡɜеɫɬɧɹɤɢ ɜɫɬɪеɱаɸɬɫɹ, ɜ ɨɫɧɨɜɧɨɦ, ɧа Ƚɪуɡɢɧɫɤɨɣ ɝɥɵɛе, ɧɨ ɬаɤɠе 
ɨɬɦеɱеɧɵ ɜ ɸɠɧɨɣ ɱаɫɬɢ Ƚаɝɪа-Ⱦɠаɜɫɤɨɣ ɡɨɧɵ. Ɉɧɢ ɪаɫɩɪɨɫɬɪаɧеɧɵ ɧа ɩеɪɢɮеɪɢɹх Ⱦɡɢɪуɥɶɫɤɨɝɨ 
ɤɪɢɫɬаɥɥɢɱеɫɤɨɝɨ ɜɵɫɬуɩа, ɧа ɤуɩɨɥɨɜɢɞɧɨɦ ɩɨɞɧɹɬɢɢ Ɉɤɪɢɛɵ, ɛɨɥɶɲɨɣ ɦɨɳɧɨɫɬɢ ɞɨɫɬɢɝаɸɬ ɧа ɸɠɧɨɦ 
ɤɪɵɥе Раɱа-Ʌеɱхуɦɫɤɨɣ ɫɢɧɤɥɢɧаɥɢ, ɞаɥɶɲе ɬɹɧуɬɫɹ уɡɤɨɣ ɩɨɥɨɫɨɣ ɧа ɫеɜеɪɨ-ɡаɩаɞ, ɱеɪеɡ Ɇеɝɪеɥɢɸ, 
ɋɜаɧеɬɢɸ ɞɨ ɫеɜеɪɨ-ɡаɩаɞɧɨɣ Ⱥɛхаɡɢɢ.  

ɍɪɝɨɧɫɤɢе ɢɡɜеɫɬɧɹɤɢ ɩɪеɞɫɬаɜɥеɧɵ ɦаɫɫɢɜɧɵɦɢ ɢɥɢ ɬɨɥɫɬɨɫɥɨɢɫɬɵɦɢ ɤɪɢɫɬаɥɥɢɱеɫɤɢɦɢ ɢ 
ɨɪɝаɧɨɝеɧɧɨ-ɨɛɥɨɦɨɱɧɵɦɢ ɢɡɜеɫɬɧɹɤаɦɢ, ɱеɬɤɨ ɜɵɪаɠеɧɵ ɜ ɪеɥɶеɮе ɩɨ ɦɨɪɮɨɥɨɝɢɢ, ɫɨɡɞаɜаɹ ɜɵɫɨɤɢе  
ɤаɪɧɢɡɵ ɢ ɝɥуɛɨɤɢе ɤаɧɶɨɧɵ. Ɇɨɳɧɨɫɬɶ эɬɢх ɨɬɥɨɠеɧɢɣ ɢɡɦеɧɱɢɜа, уɜеɥɢɱɢɜаɹɫɶ ɫ ɸɝа ɧа ɫеɜеɪ ɨɬ 20-40 ɦ 
(ɧеɩɨɥɧɵɣ ɪаɡɪеɡ) ɞɨ 300-450 ɦ.  

ȼ Ƚɪуɡɢɢ уɪɝɨɧ ɨхɜаɬɵɜаеɬ, ɜ ɨɫɧɨɜɧɨɦ, ɜеɪхɧɢɣ ɝɨɬеɪɢɜ-ɧɢɠɧɢɣ ɛаɪɪеɦ, ɜ ɤɪаɣɧе ɜɨɫɬɨɱɧɨɦ ɩуɧɤɬе 
ɨхɜаɬɵɜаеɬ ɢ ɜеɪхɧɢɣ ɛаɪɪеɦ, ɧɨ ɧɢɤɨɝɞа ɧе ɞɨɫɬɢɝаеɬ ɝɪаɧɢɰɵ ɛаɪɪеɦ-аɩɬ (KШЭОЭТЬСЯТХТ, 1979, 
Ʉɨɬеɬɢɲɜɢɥɢ,1986).  

ȼ ɫɢɥу ɫɜɨɢх ɦɨɪɮɨɥɨɝɢɱеɫɤɢх ɨɫɨɛеɧɧɨɫɬеɣ уɪɝɨɧɫɤɢе ɢɡɜеɫɬɧɹɤɢ еɳе ɜ ɩɪɨɲɥɨɦ ɫɬɨɥеɬɢɢ 
ɩɪɢɜɥеɤɥɢ ɜɧɢɦаɧɢе ɝеɨɥɨɝɨɜ. ɉɨɞɪɨɛɧɨ ɨɧɢ ɛɵɥɢ ɢɡуɱеɧɵ Ⱥ. И. Ⱦɠаɧеɥɢɞɡе (1940) ɢ Ɇ.ɋ.ɗɪɢɫɬаɜɢ 
(1952), ɤɨɬɨɪɵе ɨɬɧеɫɥɢ ɢх ɤ ɛаɪɪеɦу. Ⱦаɧɧɵе ɨɛ ɢɡуɱеɧɧɨɫɬɢ уɪɝɨɧа Ƚɪуɡɢɢ ɜɩɨɫɥеɞɫɬɜɢɢ ɞеɬаɥɶɧɨ 
ɢɡɥɨɠеɧɵ ɜ ɪɹɞе ɪаɛɨɬ, ɜ ɤɨɬɨɪɵх ɛɵɥ уɬɨɱɧеɧ ɩɪеɞеɥ ɪаɫɩɪɨɫɬɪаɧеɧɢɹ уɪɝɨɧɫɤɢх ɢɡɜеɫɬɧɹɤɨɜ ɢ ɢх 
ɜɨɡɪаɫɬɧɨɣ ɞɢаɩаɡɨɧ, а ɬаɤɠе ɢɡуɱеɧɵ ɢɫɤɨɩаеɦɵе ɝɪуɩɩɵ (Ʉɨɬеɬɢɲɜɢɥɢ,1986, 1989, 1998, KШЭОЭТЬСЯТХТ, 
1979, Ʉɨɬеɬɢɲɜɢɥɢ, ɋɢхаɪуɥɢɞɡе, 1980, Ʉɨɬеɬɢɲɜɢɥɢ, ɐɢɪеɤɢɞɡе, 1993, 1995, Ʉɜахаɞɡе, 1972, ɋɢхаɪуɥɢɞɡе, 
1970, SТФСКЫЮХТНгО, 1979, ɐɢɪеɤɢɞɡе,1980, 1983, 1989, 1999, 2006, JКППЫОгШ, KШЭОЭТЬСЯТХТ, TЬТЫОФТНгО, 1982, ɢ 
ɞɪ.).  

ɇеɫɦɨɬɪɹ ɧа ɢɧɬеɧɫɢɜɧɨе ɢɡуɱеɧɢе уɪɝɨɧɫɤɢх ɢɡɜеɫɬɧɹɤɨɜ ɜ Ƚɪуɡɢɢ, ɞɨ ɩɨɫɥеɞɧеɝɨ ɜɪеɦеɧɢ ɧе 
ɩɪɢɦеɧɹɥɢɫɶ ɫɨɜɪеɦеɧɧɵе ɤɥаɫɫɢɮɢɤаɰɢɢ ɩɥаɬɮɨɪɦеɧɧɵх ɤаɪɛɨɧаɬɨɜ, ɤɨɬɨɪɵɦɢ ɩɨɥɶɡуɸɬɫɹ уɱеɧɵе ɜɫеɝɨ 
ɦɢɪа. ɉɨ ɫеɞɢɦеɧɬɨɥɨɝɢɱеɫɤɢɦ ɢɫɫɥеɞɨɜаɧɢɹɦ уɱеɧɵе ɩɪɢɲɥɢ ɤ ɜɵɜɨɞу, ɱɬɨ ɤаɪɛɨɧаɬɧɵе ɩɥаɬɮɨɪɦɵ 
ɹɜɥɹɸɬɫɹ ɩаɥеɨɫɪеɞɨɣ ɞɥɹ ɨɛɪаɡɨɜаɧɢɹ ɦеɥɤɨɜɨɞɧɵх ɢɥɢ ɩɥаɬɮɨɪɦеɧɧɵх ɤаɪɛɨɧаɬɨɜ – уɪɝɨɧɫɤɢх 
ɢɡɜеɫɬɧɹɤɨɜ. Иɡуɱаɹ ɩɥаɬɮɨɪɦеɧɧɵе ɤаɪɛɨɧаɬɵ ɧеɨɛхɨɞɢɦɨ ɢɦеɬɶ ɨ ɧɢх ɫɮɨɪɦуɥɢɪɨɜаɧɧɨе ɩɨɧɹɬɢе. ɉɨ 
ɞаɧɧɵɦ ɮɪаɧɰуɡɫɤɢх ɢɫɫɥеɞɨɜаɬеɥеɣ ɩɥаɬɮɨɪɦеɧɧɵе ɤаɪɛɨɧаɬɵ ɨɛɪаɡуɸɬɫɹ ɧа ɞɜух ɦɨɪɮɨɥɨɝɢɱеɫɤɢх 
ɦɨɞеɥɹх: Ɉ-ɮɨɧ (HКЮЭ-ПШЧН) ɢ ɩɥаɬɮɨɪɦа (PХКЭО-form) (Arnaud-VКЧЧОКЮ, AЫЧКЮН, 1978). Ɉ-ɮɨɧ – эɬɨ 
ɩɨɞɜɨɞɧɵɣ ɪеɥɶеɮ, ɢɡɨɥɢɪɨɜаɧɧɵɣ ɨɬ ɨɬɤɪɵɬɨɝɨ ɦɨɪɹ. ȿɝɨ ɩɨɜеɪхɧɨɫɬɶ ɜ ɫɮеɪе ɞеɣɫɬɜɢɹ ɜɨɥɧ. 
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ɉɥаɬɮɨɪɦа ɹɜɥɹеɬɫɹ ɬɢɩɨɦ Ɉ-ɮɨɧ, ɢɦеɸɳɢɦ ɫуɛɝɨɪɢɡɨɧɬаɥɶɧуɸ ɩɨɜеɪхɧɨɫɬɶ ɧа уɪɨɜɧе ɦɨɪɹ.  
ɉɨэɬɨɦу ɦаɤɫɢɦаɥɶɧɵɣ  ɜɨɥɧɨɛɨɣ ɢɦееɬ ɦеɫɬɨ ɩɨ ɤɪаɹɦ ɩɥаɬɮɨɪɦɵ, ɧа ɦеɫɬе ɩеɪеɥɨɦа ɩɨɜеɪхɧɨɫɬɢ ɤ 
ɫɤɥɨɧу, ɝɞе ɧаɤаɩɥɢɜаɸɬɫɹ ɨɫаɞɤɢ ɜɵɫɨɤɨɣ эɧеɪɝɢɢ – ɫɩаɪɢɬɵ (ɫ ɬеɤɫɬуɪɨɣ ɝɪеɣɧɫɬɨуɧ). Ʉ ɜɧуɬɪеɧɧɢɦ 
ɱаɫɬɹɦ ɩɥаɬɮɨɪɦɵ ɜɨɥɧɨɛɨɣ ɨɫɥаɛеɜаеɬ ɢ ɬаɦ ɨɛɪаɡуɸɬɫɹ ɨɫаɞɤɢ ɫ ɧɢɡɤɨɣ  ɢ ɫɪеɞɧеɣ эɧеɪɝɢеɣ – ɦɢɤɪɢɬɵ 
(ɫ ɬеɤɫɬуɪɨɣ ɩеɤɫɬɨуɧ, ɜеɤɫɬɨуɧ, ɦаɞɫɬɨуɧ). 

Иɡуɱаɹ ɩɥаɬɮɨɪɦеɧɧɵе ɤаɪɛɨɧаɬɵ уɝɪɨɧɫɤɨɣ ɮаɰɢɢ ɫɨɞеɪɠаɳɢе ɦɢɪɤɨɮауɧу, ɞɥɹ ɧаɫ ɜеɫɶɦа 
ɡɧаɱɢɬеɥɶɧɵ ɪаɛɨɬɵ ɫɨɜɪеɦеɧɧɵх уɱеɧɵх, ɨɫɧɨɜаɧɧɵе ɧа ɩɪɢɧɹɬɨɣ ɤɥаɫɫɢɮɢɤаɰɢɢ ɤаɪɛɨɧаɬɨɜ. 

ȼ ɧаɫɬɨɹɳее ɜɪеɦɹ ɧаɢɛɨɥее ɩɪɢеɦɥеɦɵɦɢ ɹɜɥɹɸɬɫɹ ɤɥаɫɫɢɮɢɤаɰɢɢ Р. Ɏɨɥɤа (FШХФ, 1962) ɢ 
Р. Ⱦаɧхеɦа (DЮЧЧСКЦ, 1962), ɤɨɬɨɪɵе ɨɫɧɨɜаɧɵ ɧа ɥɢɬɨɥɨɝɢɱеɫɤɢхɢ ɬеɤɫɬуɪɧɵх ɨɫɨɛеɧɧɨɫɬɹх ɩɨɪɨɞ. ɉɨ 
ɞаɧɧɵɦ эɬɢх аɜɬɨɪɨɜ ɫɬаɥɨ ɜɨɡɦɨɠɧɵɦ ɨɩɪеɞеɥɢɬɶ ɮаɰɢɢ ɩɥаɬɮɨɪɦеɧɧɵх ɤаɪɛɨɧаɬɨɜ. 

ȼɩеɪɜɵе ɜ Ƚɪуɡɢɢ ɗ. ȼ. Ʉɨɬеɬɢɲɜɢɥɢ (Ʉɨɬеɬɢɲɜɢɥɢ, ɐɢɪеɤɢɞɡе 1993, 1995; Ʉɨɬеɬɢɲɜɢɥɢ 1998) ɛɵɥɢ 
ɢɫɩɨɥɶɡɨɜаɧɵ ɫɨɜɪеɦеɧɧɵе ɤɥаɫɢɮɢɤаɰɢɢ ɩɥаɬɮɨɪɦеɧɧɵх ɤаɪɛɨɧаɬɨɜ. Ɉɩɪеɞеɥеɧɵ ɫɬɪуɤɬуɪɧɨ-ɬеɤɫɬуɪɧɵе 
ɨɫɨɛеɧɧɨɫɬɢ уɪɝɨɧɫɤɢх ɢɡɜеɫɬɧɹɤɨɜ, уɫɬаɧɨɜɥеɧɵ ɧɨɦɢɧаɰɢɢ ɨɫаɞɤɨɜ ɩɨ ɫɨɨɬɜеɬɫɬɜуɸɳеɣ ɬеɪɦɢɧɨɥɨɝɢɢ ɢ 
ɜ ɤаɪɛɨɧаɬах ɜɵɞеɥеɧɵ ɞɜе ɨɫɧɨɜɧɵе ɝɪуɩɩɵ: 1) ɦɢɤɪɢɬɵ ɢ 2) ɫɩаɪɢɬɵ ɫ ɦɧɨɝɨɱɢɫɥеɧɧɵɦɢ ɜаɪɢаɰɢɹɦɢ. 
Ⱦаɧɧɵɦ аɜɬɨɪɨɦ ɢɡуɱеɧɵ ɛɨɥее 30 ɪаɡɪеɡɨɜ ɩɥаɬɮɨɪɦеɧɧɵх ɤаɪɛɨɧаɬɨɜ Ƚɪуɡɢɢ, ɜ ɬɨɦ ɱɢɫɥе ɢ ɬе ɪаɡɪеɡɵ ɜ 
ɤɨɬɨɪɵх ɨɛɧаɪуɠеɧа ɦɢɤɪɨɮауɧа. 

ɇа эɬɨɦ ɨɫɧɨɜаɧɢɢ ɫɬаɥɨ ɜɨɡɦɨɠɧɵɦ ɨɩɪеɞеɥɢɬɶ ɪаɧɧеɦеɥɨɜуɸ ɦɢɤɪɨɮауɧу ɜ ɩɪеɞеɥах ɧɢɡɤɨɣ ɢ 
ɜɵɫɨɤɨɣ эɧеɪɝɢɢ ɨɫаɞɤɨɜ ɢ уɫɬаɧɨɜɢɬɶ ее ɫɜɹɡɶ ɫ ɛаɬɢɦеɬɪɢɱеɫɤɢɦɢ ɡɨɧаɦɢ ɦɨɪɫɤɨɝɨ ɞɧа, ɜ ɱаɫɬɧɨɫɬɢ, ɫ 
ɢɧɮɪаɥɢɬɨɪаɥɢ ɢ ɰɢɪɤаɥɢɬɨɪаɥɢ (ɜ ɩɨɧɢɦаɧɢɢ ɮɪаɧɰуɡɫɤɢх ɝеɨɥɨɝɨɜ) (MКЬЬО, 1976; AЫЧКЮН-Vanneau, 
Arnaud, 1978). 

Ⱦɥɹ ɪеɲеɧɢɹ эɬɢх ɰеɥеɣ ɢɡуɱеɧа ɦɢɤɪɨɮауɧа ɛɨɥее ɱеɦ ɢɡ 20 ɪаɡɪеɡɨɜ ɩɥаɬɮɨɪɦеɧɧɵх ɤаɪɛɨɧаɬɨɜ ɨɬ 
ɩеɪɢɮеɪɢɢ Ⱦɡɢɪуɥɶɫɤɨɝɨ ɜɵɫɬуɩа ɞɨ ɫеɜеɪɨ-ɡаɩаɞɧɨɣ Ⱥɛхаɡɢɢ ɜɤɥɸɱɢɬеɥɶɧɨ. 

ɇеɨɛхɨɞɢɦɨ уɱеɫɬɶ, ɱɬɨ ɨɩɢɫаɧɢе ɪаɡɪеɡɨɜ уɪɝɨɧɫɤɢх ɢɡɜеɫɬɧɹɤɨɜ ɢ ɨɩɪеɞеɥеɧɢе ɦɢɤɪɨɮауɧɵ ɧаɦɢ 
ɢɡɥɨɠеɧɵ ɜ ɪɹɞе ɪаɛɨɬ (ɐɢɪеɤɢɞɡе, 1971, 1975, 1980, 1985, 1999). Ɂɞеɫɶ ɦɵ ɤ ɧɢɦ ɩɪɢɛаɜɢɦ ɬе ɞаɧɧɵе 
ɤɨɬɨɪɵе ɛɵɥɢ ɩɨɥуɱеɧɵ ɩɪɢ ɪаɫɩɪеɞеɥеɧɢɢ ɦɢɤɪɨɮауɧɵ ɜ ɪаɡɥɢɱɧɵх ɡɨɧах ɦɨɪɫɤɨɝɨ ɞɧа ɢ ɜ ɨɫаɞɤах 
ɧɢɡɤɨɣ ɢ ɜɵɫɨɤɨɣ эɧеɪɝɢɢ. 

ȼ уɪɝɨɧɫɤɢх ɢɡɜеɫɬɧɹɤах ɦɧɨɝɨ ɢɫɤɨɩаеɦɵх ɨɫɬаɬɤɨɜ, ɫɪеɞɢ ɤɨɬɨɪɵх ɧаɪɹɞу ɫ ɤɨɪаɥɥаɦɢ ɢ 
ɪуɞɢɫɬаɦɢ, ɨɫɨɛɨе ɦеɫɬɨ ɡаɧɢɦаɸɬ ɮɨɪаɦɢɧɢɮеɪɵ ɢ ɢɡɜеɫɬɧɹɤɨɜɵе ɜɨɞɨɪɨɫɥɢ (ɫеɦ.  DКМвМХКНКМОК – 
ɡеɥеɧɵе ɜɨɞɨɪɨɫɥɢ). ȼ ɫɨɫɬаɜе ɮɨɪаɦɢɧɢɮеɪ ɩɪеɨɛɥаɞаɸɬ ɛеɧɬɨɫɧɵе ɮɨɪɦɵ, ɩɪеɞɫɬаɜɢɬеɥɢ ɩɥаɧɤɬɨɧа 
еɞɢɧɢɱɧɵ. Ɏɨɪаɦɢɧɢɮеɪɵ ɜ ɨɫɧɨɜɧɨɦ ɢɡуɱеɧɵ ɜ ɲɥɢɮах; ɫеɱеɧɢе ɢх ɪаɤɨɜɢɧ ɜɫɬɪеɱаɸɬɫɹ ɜ ɛɨɥɶɲɢɧɫɬɜе 
ɲɥɢɮɨɜ, ɝɞе ɨɧɢ ɢɧɨɝɞа ɨɛɪаɡуɸɬ ɦаɫɫɨɜɵе ɫɤɨɩɥеɧɢɹ ɨɬɞеɥɶɧɵх ɜɢɞɨɜ ɢ ɪɨɞɨɜ. ȼ ɲɥɢɮах ɨɛɧаɪуɠеɧɵ, ɜ 
ɞɨɫɬаɬɨɱɧɨɦ ɤɨɥɢɱеɫɬɜе, ɨɫɬаɬɤɢ ɢɡɜеɫɬɧɹɤɨɜɵх ɜɨɞɨɪɨɫɥеɣ, ɤɨɬɨɪɵе хаɪаɤɬеɪɧɵ ɞɥɹ уɪɝɨɧа 
ɋɪеɞɢɡеɦɧɨɦɨɪɶɹ, а ɬаɤɠе ɦɲаɧɨɤ, ɢɝɥɨɤɨɠɢх, ɝаɫɬɪɨɩɨɞ, ɨɫɬɪаɤɨɞ ɢ ɞɪ. ȼɫеɝɨ ɜ уɪɝɨɧɫɤɢх  ɢɡɜеɫɬɧɹɤах 
ɨɩɪеɞеɥеɧɨ 47 ɜɢɞɨɜ ɢɡ ɛɨɥее 50 ɪɨɞɨɜ ɮɨɪаɦɢɧɢɮеɪ, ɨɬɧɨɫɹɳɢхɫɹ ɤ 18 ɫеɦеɣɫɬɜаɦ, а ɢɡ ɢɡɜеɫɬɧɹɤɨɜɵх 
ɜɨɞɨɪɨɫɥеɣ ɨɩɪеɞеɥеɧɨ 9 ɜɢɞɨɜ ɢɡ 10 ɪɨɞɨɜ. 

ȼ ɫɨɫɬаɜе ɮɨɪаɦɢɧɢɮеɪ хаɪаɤɬеɪɧɵɦɢ ɹɜɥɹɸɬɫɹ ɩɪеɞɫɬаɜɢɬеɥɢ ɫеɦеɣɫɬɜ MТХТШХТНКО, TОбtulariidae, 
AЭКбШЩСЫКРЦТТНКО, VОЫЧОЮТХТЧТНКО, OЫЛТЭШХТЧТНКО. Ɉɫɨɛеɧɧɨ ɦɧɨɝɨɱɢɫɥеɧɧɵ ɩɪеɞɫɬаɜɢɬеɥɢ ɫеɦеɣɫɬɜ 
MТХТШХТНКО. ȼɨ ɜɫех ɲɥɢɮах ɨɧɢ ɩɪеɨɛɥаɞаɸɬ ɢ ɫɨɡɞаɸɬ ɨɫɧɨɜɧɨɣ ɮɨɧ ɦɢɤɪɨɮауɧɵ. ɇа эɬɨɦ ɨɫɧɨɜаɧɢɢ 
уɪɝɨɧɫɤɢе ɢɡɜеɫɬɧɹɤɢ ɜеɪхɧеɝɨɬеɪɢɜɫɤɨ-ɧɢɠɧеɛаɪɪеɦɫɤɨɝɨ ɜɨɡɪаɫɬа ɜɵɞеɥеɧɵ ɤаɤ ɫɥɨɢ ɫ MТХТШХТНКО 
(ɐɢɪеɤɢɞɡе, 1980, 1985, 1999). 

ɑɬɨ ɤаɫаеɬɫɹ ɩɪеɞɫɬаɜɢɬеɥеɣ ɫеɦеɣɫɬɜа OЫЛТЭШХТЧɨТНКО, ɤɨɬɨɪɵе ɜ ɋɪеɞɢɡеɦɧɨɦɨɪɫɤɨɣ ɨɛɥаɫɬɢ 
ɹɜɥɹɸɬɫɹ ɪуɤɨɜɨɞɹɳɢɦɢ ɢ ɱаɫɬɨ ɩɨɪɨɞɨɨɛɪаɡуɸɳɢɦɢ, ɜ уɪɝɨɧɫɤɨɣ ɮаɰɢɢ Ƚɪуɡɢɢ ɨɧɢ ɫɪаɜɧɢɬеɥɶɧɨ 
ɦаɥɨɱɢɫɥеɧɵ ɢ ɢɝɪаɸɬ ɩɨɞɱɢɧеɧɧуɸ ɪɨɥɶ. 

Ⱥɧаɥɢɡ ɪаɫɩɪеɞеɥеɧɢɹ ɮɨɪаɦɢɧɢɮеɪ ɢ ɢɡɜеɫɬɧɹɤɨɜɵх ɜɨɞɨɪɨɫɥеɣ ɜ ɪаɡɪеɡах уɪɝɨɧɫɤɢх ɢɡɜеɫɬɧɹɤɨɜ 
ɩɨɤаɡаɥ, ɱɬɨ ɨɧɢ ɜɫɬɪеɱаɸɬɫɹ ɧа ɪаɡɧɵх ɛаɬɢɦеɬɪɢɱеɫɤɢх уɪɨɜɧɹх ɦɨɪɫɤɨɝɨ ɞɧК – ɢɧɮɪаɥɢɬɨɪаɥɢ ɢ 
ɰɢɪɤаɥɢɬɨɪаɥɢ.  

Иɧɮɪаɥɢɬɨɪаɥɶɧаɹ ɡɨɧа ɨхɜаɬɵɜаеɬ ɜеɪхɧɸɸ ɱаɫɬɶ ɩɥаɬɮɨɪɦɵ, хаɪаɤɬеɪɢɡуеɬɫɹ ɧɨɪɦаɥɶɧɨɣ 
ɫɨɥеɧɨɫɬɶɸ, ɞɧɨ, ɜ ɨɫɧɨɜɧɨɦ. ɩеɫɱаɧɨе, ɝɥуɛɢɧа ɨɬ 8 ɞɨ 50 ɦ. Ɂɞеɫɶ ɜɫɬɪеɱаɸɬɫɹ ɩɪеɞɫɬаɜɢɬеɥɢ ɫеɦеɣɫɬɜ 
Lituolidae, Ataxophragmiidae, Textulariidae, Miliolidae, Orbitolinidae, Involutinidae. Ⱦɨɦɢɧɢɪуɸɳɢɦɢ ɪɨɞаɦɢ 
ɹɜɥɹɸɬɫɹ VОЫЧОЮТХТЧК, LТЭЮШХК, QЮТЧqЮОХШМЮХТЧК, TЫТХШМЮХТЧК, TЫШМСШХТЧК, DТМЭТШМШЧЮЬ, OЫЛТЭШХТЧШЩЬТЬ; ɩɨɹɜɥɹɸɬɫɹ 
ɬаɤɠе TОбЭЮХКЫТК, SЩТЫШЩХОМЭКЦЦТЧК, BТРОЧОЫТЧК, NШЯКХОЬТК. 

Ⱦаɡɢɤɥаɞɢеɜɵе ɜɨɞɨɪɨɫɥɢ хаɪаɤɬеɪɧɵ, ɜ ɨɫɧɨɜɧɨɦ, ɞɥɹ ɢɧɮɪаɥɢɬɨɪаɥɢ ɢ ɩɪеɞɫɬаɜɥеɧɵ ɪɨɞаɦɢ 
Salpingoporella, Cylindroporella, Actinoporella, Pianella, Clipeina, Pseudoactinoporella. 
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ɐɢɪɤаɥɢɬɨɪаɥɶɧаɹ ɡɨɧа ɪаɫɩɪɨɫɬɪаɧеɧа ɜ ɧɢɡах ɩɥаɬɮɨɪɦɵ, ɫɨɥеɧɨɫɬɶ ɧɨɪɦаɥɶɧаɹ, ɞɧɨ ɩеɫɱаɧɨ-
ɢɥɢɫɬɨе, ɝɥуɛɢɧа ɞɨ 200 ɦ. Ɂɞеɫɶ ɩɪеɞɫɬаɜɥеɧɵ ɪɨɞɵ ɢɡ ɫеɦеɣɫɬɜ VОЫЧОЮТХТЧТНКО, AЦЦШНТЬМТНКО, 
CОЫКЭШЛЮХТЦТЧТНКО, VКРТЧЮХТЧТНКО, SЩТЫТХХТЧТНКО. Ⱦɨɦɢɧɢɪуɸɳɢе ɪɨɞɵ ɜ ɨɫɧɨɜɧɨɦ аɝɝɥɸɬɢɧɢɪуɸɳɢе ɮɨɪɦɵ. 
Ɉɫɨɛеɧɧɨ хаɪаɤɬеɪɧɵ ɞɥɹ эɬɨɣ ɡɨɧɵ ɪɨɞɵ TЫТЭКбТК, DШЫШЭСТК, LОЧЭТМЮХТЧК, PКЭОХХТЧК, ɤɨɬɨɪɵе ɧе ɜɫɬɪеɱаɸɬɫɹ ɜ 
ɜеɪхɧеɣ ɱаɫɬɢ ɩɥаɬɮɨɪɦɵ ɜ ɢɧɮɪаɥɢɬɨɪаɥɶɧɨɣ ɡɨɧе. 

ɋɨɜɪеɦеɧɧаɹ ɤɥаɫɫɢɮɢɤаɰɢɹ ɩɥаɬɮɨɪɦеɧɧɵх ɤаɪɛɨɧаɬɨɜ, ɧɨɦɢɧаɰɢɹ ɩɨɪɨɞ ɩɨ ɫɨɨɬɜеɬɫɬɜуɸɳеɣ 
ɬеɪɦɢɧɨɥɨɝɢɢ ɞаɥɢ ɧаɦ ɜɨɡɦɨɠɧɨɫɬɶ, ɧаɪɹɞу ɫ уɫɬаɧɨɜɥеɧɢеɦ ɫɜɹɡɢ ɦɢɤɪɨɮауɧɵ ɫ ɪаɡɧɵɦɢ ɡɨɧаɦɢ 
ɦɨɪɫɤɨɝɨ ɞɧа, уɤаɡаɬɶ ɬаɤɠе ɧа ее ɩɪɢуɪɨɱеɧɧɨɫɬɶ ɤ ɮаɰɢаɥɶɧɵɦ ɢɡɦеɧеɧɢɹɦ ɨɫаɞɤɨɜ ɩɥаɬɮɨɪɦеɧɧɵх 
ɤаɪɛɨɧаɬɨɜ. 

ɇɢɠе ɩɪɢɜɨɞɢɬɫɹ аɧаɥɢɡ ɪаɡɪеɡɨɜ уɪɝɨɧɫɤɢх ɢɡɜеɫɬɧɹɤɨɜ ɨɫɧɨɜɵɜаɹɫɶ ɧа ɜɵɲеɫɤаɡаɧɧɨɦ. 
Ɂɞеɫɶ-ɠе ɪаɫɫɦɨɬɪɢɦ ɞаɧɧɵе ɨ ɫɬɪаɬɢɝɪаɮɢɱеɫɤɨɦ ɞɢаɩаɡɨɧе уɪɝɨɧɫɤɢх ɢɡɜеɫɬɧɹɤɨɜ ɜ ɢɡуɱеɧɧɵх 

ɪаɡɪеɡах. 
ɇа ɜɨɫɬɨɱɧɨɣ ɩеɪɢɮеɪɢɢ Ⱦɡɢɪуɥɶɫɤɨɝɨ ɜɵɫɬуɩа уɪɝɨɧ ɨхɜаɬɵɜаеɬ ɩɨɱɬɢ ɜеɫɶ ɛаɪɪеɦɫɤɢɣ ɹɪуɫ. ȼ 

ɪаɡɪеɡах ɨɤɪ.ɫ.ɑуɦаɬеɥеɬɢ ɨɫɧɨɜɧуɸ ɱаɫɬɶ уɪɝɨɧɫɤɢх ɢɡɜеɫɬɧɹɤɨɜ ɩɪеɞɫɬаɜɥɹɸɬ ɦɢɤɪɢɬɵ, 
ɛɢɨɞɨɥɨɦɢɤɪɢɬɵ, ɨɫаɞɤɢ ɫ ɧɢɡɤɨɣ эɧеɪɝɢеɣ ɫ ɬеɤɫɬуɪɨɣ ɜеɤɫɬɨуɧ; ɜ ɜеɪхɧеɣ ɱаɫɬɢ ɨɬɦеɱеɧɵ 
ɩеɪеɤɪɢɫɬаɥɢɡɨɜаɧɧɵе ɢɡɜеɫɬɧɹɤɢ ɫ ɪеɞɤɢɦɢ ɛɢɨɫɩаɪɢɬаɦɢ. Иɡ ɦɢɤɪɨɮауɧɵ ɩɪеɞɫɬаɜɥеɧɵ ɬɢɩɢɱɧɵе ɞɥɹ 
ɢɧɮɪаɥɢɬɨɪаɥɢ ɪɨɞɵ – QЮТЧqЮОХШМЮХТЧК, TЫТХШМЮХТЧК,PвЫРШ, OЫЛТЭШХТЧШЩЬТЬ, TЫШМСШХТЧК ɢ ɢɡɜеɫɬɧɹɤɨɜɵе 
ɜɨɞɨɪɨɫɥɢ. ȼ ɪаɡɪеɡах ɨɤɪ. ɫɫ. ɐхеɬɢɫɞɠɜаɪɢ, Ⱥɥɢ, ɐеɞаɧɢ ɢ ɜ уɳеɥɶе ɪ. ɐɨɰхɧаɪɢɫɰɤаɥɢ ɩɥаɬɮɨɪɦеɧɧɵе 
ɤаɪɛɨɧаɬɵ ɩɪеɞɫɬаɜɥеɧɵ ɦɢɤɪɢɬаɦɢ, ɛɢɨɦɢɤɪɢɬаɦɢ, ɩеɥɦɢɤɪɢɬаɦɢ, ɛɢɨɞɨɥɨɦɢɤɪɢɬаɦɢ ɫ ɞаɡɢɤɥаɞɢеɜɵɦɢ 
ɜɨɞɨɪɨɫɥɹɦɢ, ɨɫаɞɤаɦɢ ɧɢɡɤɨɣ эɧеɪɝɢɢ. Реɞɤɨ ɜɫɬɪеɱаɸɬɫɹ ɛɢɨɫɩаɪɢɬɵ, ɩеɥɦɢɤɪɨɫɩаɪɢɬɵ. Ɇɢɤɪɨɮауɧа 
ɩɪеɞɫɬаɜɥеɧɵ ɦɧɨɝɨɱɢɫɥеɧɧɵɦɢ ɩɪеɞɫɬаɜɢɬеɥɹɦɢ ɫеɦеɣɫɬɜ MТХТШХТНКО, TОбЭЮХКЫТТНКО, OЫЛТЭШХТЧɨТНКО; ɢɡ 
ɜɨɞɨɪɨɫɥеɣ  CвХТЧНЫШЩШЫОХХК  ЛОЧТгКЫОЧЬТЬ  FШЮЫМ. ОЭ КХ., C. arabica Elliot. 

ɇа ɸɠɧɨɣ ɩеɪɢɮеɪɢɢ Ⱦɡɢɪуɥɶɫɤɨɝɨ ɜɵɫɬуɩа ɜ ɨɤɪ. ɫ. Ƚɨɪеɲа, ɛɥɢɡɶ  ɪ. Ʉɜаɞауɪа, ɜ уɪɝɨɧɫɤɢх 
ɢɡɜеɫɬɧɹɤах ɫ ɪеɤɜɢеɧɢɹɦɢ ɩɪеɨɛɥаɞаɸɬ ɦɢɤɪɢɬɵ ɢ ɢх ɜаɪɢаɰɢɢ, ɨɫаɞɤɢ ɧɢɡɤɨɣ эɧеɪɝɢɢ. Ɇɢɤɪɨɮауɧа 
ɨɛɧаɪуɠеɧа хаɪаɤɬеɪɧаɹ ɞɥɹ ɢɧɮɪаɥɢɬɨɪаɥɢ, а ɢɡ ɜɨɞɨɪɨɫɥеɣ ɨɩɪеɞеɥеɧɵ SКХЩТЧРШЩШЫОХХК  ЦЮОСХЛОЫРТТ 
(LШЫОЧг), ɲɢɪɨɤɨ ɪаɫɩɪɨɫɬɪаɧеɧɧаɹ ɮɨɪɦа ɜ ɋɪеɞɢɡеɦɢɧɨɦɨɪɶе, а ɬаɤɠе LТМКЧОХХК  НКЧТХШЯКО  RКНШТМТМ. ȼ 
ɞаɧɧɨɦ ɪаɡɪеɡе ɜ ɜеɪхɧеɣ ɝɪаɧɢɰе уɪɝɨɧа  ɨɬɦеɱеɧ  хɨɪɨɲɨ ɜɵɪаɠеɧɧɵɣ HКЫН РЫШЮЧН. ɉɨɜеɪхɧɨɫɬɶ 
ɧеɪɨɜɧɨɦеɪɧаɹ, ɧа ɤɨɬɨɪɨɣ ɧаɥеɝаɸɬ ɫɥɨɢ ɫ HОЦТСШЩХТЭОЬ  ФСЯКЦХТОЧЬТЬ.  ȼɨɡɪаɫɬ уɪɝɨɧа ɜеɪхɧɢɣ ɝɨɬеɪɢɜ-
ɧɢɠɧɹɹ ɱаɫɬɶ ɧɢɠɧеɝɨ  ɛаɪɪеɦа.  

ȼ ɨɤɪ. ɫ. Ɇɨɥɢɬɢ, ɤɨɬɨɪɨе ɧахɨɞɢɬɫɹ ɧа ɸɠɧɨɣ ɩеɪɢɮеɪɢɢ ɜɵɫɬуɩа, ɧаɛɥɸɞаеɬɫɹ ɫɨɜɫеɦ ɞɪуɝаɹ 
ɤаɪɬɢɧа. Ɂɞеɫɶ уɪɝɨɧɫɤɢе ɢɡɜеɫɬɧɹɤɢ ɩɪеɞɫɬаɜɥеɧɵ ɞɨɥɨɫɩаɪɢɬаɦɢ, ɛɢɨɫɩаɪɢɬаɦɢ, ɨɫаɞɤаɦɢ ɜɵɫɨɤɨɣ 
эɧеɪɝɢɢ, уɤаɡɵɜаɸɳɢɦɢ ɧа уɝɥуɛɥеɧɢе ɦɨɪɹ, ɱɬɨ ɩɨɞɬɜеɪɠɞаеɬɫɹ ɧахɨɠɞеɧɢеɦ ɪɨɞɨɜ ɮɨɪаɦɢɧɢɮеɪ 
TЫТЭКбТК, DШЫШЭСТК, LОЧЭТМЮХТЧК, SЩТЫТХХТЧК, PКЭОХХТЧК, хаɪаɤɬеɪɧɵх ɞɥɹ ɰɢɪɤаɥɢɬɨɪаɥɶɧɨɣ ɡɨɧɵ ɦɨɪɹ. ȼ ɫ. 
Ɇɨɥɢɬɢ  уɪɝɨɧ ɩɪеɞɫɬаɜɥɹеɬ ɦаɥɨɦɨɳɧуɸ ɩаɱɤу 12-20 ɦ (ɧеɩɨɥɧɵɣ ɪаɡɪеɡ),  ɤɨɬɨɪуɸ ɦɨɠɧɨ ɨɬɧеɫɬɢ ɤ 
ɧɢɠɧеɦу ɛаɪɪеɦу ɬ. ɤ . ɜɵɲе ɫɥеɞуеɬ ɡɨɧаɥɶɧаɹ ɦаɤɪɨɮауɧа ɜеɪхɧеɝɨ ɛаɪɪеɦа (Ʉɨɬеɬɢɲɜɢɥɢ, 1961 ) 

ȼ ɡаɩаɞɧɨɦ ɨɛɪаɦɥеɧɢɢ Ɉɤɪɢɛɵ, ɜ ɨɤɪ. ɫɫ. Рɨɧɞɢɲɢ, Ƚеɥаɜеɪɢ,  ɐуɰхɜаɬɢ ɜɫɬɪеɱаɸɬɫɹ ɜ ɨɫɧɨɜɧɨɦ 
ɦɢɤɪɢɬɵ, ɛɢɨɦɢɤɪɢɬɵ ɫ ɜɨɞɨɪɨɫɥɹɦɢ, ɨɫаɞɤɢ ɫ ɧɢɡɤɨɣ эɧеɪɝɢеɣ ɫ ɬеɤɫɬуɪɨɣ ɜеɤɫɬɨуɧ, ɦаɞɫɬɨуɧ. Иɡ 
ɮɨɪаɦɢɧɢɮеɪ ɨɩɪеɞеɥеɧɵ ɪɨɞɵ хаɪаɤɬеɪɧɵе ɞɥɹ ɢɧɮɪаɥɢɬɨɪаɥɢ, ɫхɨɞɧɵе ɫ ɦɢɤɪɨɮауɧɨɣ ɪаɡɪеɡɨɜ 
ɜɨɫɬɨɱɧɨɣ ɩеɪɢɮеɪɢɢ Ⱦɡɢɪуɥɶɫɤɨɝɨ ɜɵɫɬуɩа. Ɇɧɨɝɨ ɩɪеɞɫɬаɜɢɬеɥеɣ ɫеɦеɣɫɬɜа MТХТШХТНКО ɜɫɬɪеɱаɸɬɫɹ ɜ 
эɬɢх ɪаɡɪеɡах.  ȼ ɨɤɪ. М. Рɨɧɞɢɲɢ ɫɦеɧа ɩаɥеɨɫɪеɞ ɩɪɨɢɫхɨɞɢɬ ɧа ɝɪаɧɢɰе ɝɨɬеɪɢɜа ɢ ɧɢɠɧеɝɨ ɛаɪɪеɦа. 
Ɂɞеɫɶ ɜɨɡɪаɫɬ уɪɝɨɧа ɨɝɪаɧɢɱɢɜаеɬɫɹ ɝɨɬеɪɢɜɨɦ, ɬ.ɤ. ɜɵɲе ɫɥеɞуɸɬ ɫɥɨɢɫɬɵе ɢɡɜеɫɬɧɹɤɢ ɫ 
ɧɢɠɧеɛаɪɪеɦɫɤɢɦ  ɡɨɧаɥɶɧɵɢ ɜɢɞɨɦ PКЫКМЫОШМОЫКЬ  ЫШЧНТЬСТОЧЬО KКФКЛ., ɜ ɪаɡɪеɡе ɫ.Ƚеɥаɜеɪɢ ɧаɞ уɪɝɨɧɨɦ 
ɪаɫɩɨɥɨɠеɧɵ ɨɬɥɨɠеɧɢɹ ɡɨɧɵ ɫ SЮЛЩЮХМСОХХТК  ЩХКЧК  HОТЧгТК ЦКЭЮЫК уɤаɡɵɜаɸɳɢе, ɱɬɨ  ɡɞеɫɶ уɪɝɨɧ 
ɞɨɫɬɢɝаеɬ ɞɨ ɜеɪхɧеɣ ɱаɫɬɢ ɧɢɠɧеɝɨ ɛаɪɪеɦа.  

ȼ ɞɨɥɢɧе ɪ. ɐɤаɥɰɢɬеɥа у ɲɨɫɫеɣɧɨɣ ɞɨɪɨɝɢ Тɛɢɥɢɫɢ-Ʉуɬаɢɫɢ, ɜ ɪаɡɪеɡах уɳ. ɪɪ. Ʉаɞɠɢɝеɥе-
ɐɤаɥɰɢɬеɥа ɢ ɜ ɨɤɪ. ɫ. Ƚɨɞɨɝаɧɢ ɩɪеɨɛɥаɞаɸɬ ɬаɤɠе ɦɢɤɪɢɬɵ ɫ ɜаɪɢаɰɢɹɦɢ, ɨɫаɞɤɢ ɧɢɡɤɨɣ эɧеɪɝɢɢ ɫ 
ɬеɤɫɬуɪɨɣ ɜеɤɫɬɨуɧ, ɦаɞɫɬɨуɧ. Реɞɤɨ ɜɫɬɪеɱаɸɬɫɹ ɛɢɨɢɧɬɪаɫɩаɪɢɬɵ ɫ ɛɪɢɨɡɨɹɦɢ. Ɇɢɤɪɨɮауɧа ɨɛɢɥɶɧаɹ, 
хаɪаɤɬеɪɧаɹ ɞɥɹ ɢɧɮɪаɥɢɬɨɪаɥɢ. Ʉ ɧɢɦ ɨɬɧɨɫɹɬɫɹ QЮТЧqЮОХШМЮХТЧК  НКЧЮЛТКЧК  NОКРв, QЮТЧqЮОХШМЮХТЧК  ЬЩ. 233 
Apn.-Van., Quinqueloculina sp. 231 Apn.-Van., Hauerina (?) sp. 255 Apn.-Van., Massilina  sp. sp., Actinoporella  
ЬЩ., SКХЩТЧРШЩШЫОХХК  Об. РЫ. ЦЮОСХЛОЫРТТ (LШЫОЧг). ȼ ɨɤɪ. М. Ƚɨɞɨɝаɧɢ ɢ ɜ ɞɨɥɢɧе ɪ. Ʉаɞɠɢɝеɥе  уɪɝɨɧ ɧе 
ɩɨɞɧɢɦаеɬɫɹ  ɜɵɲе ɝɨɬеɪɢɜа ɬ. ɤ. ɡɞеɫɶ ɧаɣɞеɧɵ  ɤɨɪаɥɥɵ ɝɨɬеɪɢɜɫɤɨɝɨ ɜɨɡɪаɫɬа.  

ɋеɜеɪɧее ɪаɡɪеɡа ɫ. ɒɤɦеɪɢ, ɜɞɨɥɶ ɞɨɪɨɝɢ ɨɛɧаɠаɸɬɫɹ ɜɵɫɨɤɢе ɤаɪɧɢɡɵ уɪɝɨɧɫɤɢх ɢɡɜеɫɬɧɹɤɨɜ  
ɉɨɰхɜɪеɜɫɤɨɝɨ ɤɪɹɠа.  Ɉɛɪаɡɰɵ ɛɵɥɢ ɜɡɹɬɵ ɢɡ ɧɢɠɧеɣ ɱаɫɬɢ ɤаɪɧɢɡɨɜ ɞɨɫɬуɩɧɨɣ ɞɥɹ ɧаɛɥɸɞеɧɢɣ. Ʉɨɧɬаɤɬ 
уɪɝɨɧɫɤɢх ɢɡɜеɫɬɧɹɤɨɜ ɫ ɧɢɠеɥеɠаɳɢɦɢ ɩɨɪɨɞаɦɢ ɩɨ ɞɨɪɨɝе ɧе ɨɛɧаɠаɸɬɫɹ.  Ɂɞеɫɶ ɩɪеɨɛɥаɞаɸɬ ɫɩаɪɢɬɵ ɫ 
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ɜаɪɢаɰɢɹɦɢ, ɨɫаɞɤɢ ɜɵɫɨɤɨɣ эɧеɪɝɢɢ ɫ ɬеɤɫɬуɪɨɣ ɝɪеɣɧɫɬɨуɧа. Иɡ ɦɢɤɪɨɮауɧɵ ɜɫɬɪеɱаɸɬɫɹ ɪɨɞɵ  
GКЮНЫвТЧК, TЫТЭКбТК, LОЧЭТМЮХТЧК, NШНШЬКЫТК, PКЭОХХТЧК  хаɪаɤɬеɪɧɵе ɞɥɹ ɰɢɪɤаɥɢɬɨɪаɥɢ. Ɇɨɠɧɨ ɩɪеɞɩɨɥɨɠɢɬɶ, 
ɱɬɨ ɦɨɪе уɝɥуɛɥɹɥɨɫɶ ɞɨ ɜеɪхɧɢх уɪɨɜɧеɣ ɰɢɪɤаɥɢɬɨɪаɥɶɧɨɣ ɡɨɧɵ. ɋ эɬɢɦ хɨɪɨɲɨ ɫɨɝɥаɫуеɬɫɹ ɧаɥɢɱɢе 
ɡɞеɫɶ ɨɝɪаɧɨɝеɧɧɨɣ ɩɨɫɬɪɨɣɤɢ (ɋɢхаɪуɥɢɞɡе, 1970), хаɪаɤɬеɪɧɨɣ ɞɥɹ ɤɪаɹ ɩɥаɬɮɨɪɦɵ. ȼɨɡɪаɫɬ уɪɝɨɧа ɡɞеɫɶ 
ɩɪеɞɩɨɥɨɠɢɬеɥɶɧɨ ɝɨɬеɪɢɜ. 

ɇа хɪеɛɬе ɇаɤеɪаɥа ɫɩШɪКɞɢɱеɫɤɢе ɧаɛɥɸɞеɧɢɹ ɩɨɤаɡаɥɢ, ɱɬɨ уɪɝɨɧ ɩɪеɞɫɬаɜɥеɧ  ɛɢɨɢɧɬɪаɦɢɤɪɢɬаɦɢ 
ɢ ɛɢɨɢɧɬɪаɫɩаɪɢɬаɦɢ ɫ ɬеɤɫɬуɪɨɣ ɝɪеɣɫɬɨуɧ. Ɂɞеɫɶ ɨɩɪеɞеɥеɧɵ ɪɨɞɵ ɮɨɪаɦɢɧɢɮеɪ TЫТЭКбТК, LОЧЭТМЮХТЧК, 
GКЯОХТЧОХХК, SЩТЫТХХТЧК, PКЭОХХТЧК хаɪаɤɬеɪɧɵе ɞɥɹ ɰɢɪɤаɥɢɬɨɪаɥɢ. Ⱥɧаɥɨɝɢɱɧаɹ ɤаɪɬɢɧа ɧаɛɥɸɞаеɬɫɹ ɤ ɡаɩаɞу 
ɜɞɨɥɶ ɇаɤеɪаɥɶɫɤɨɝɨ  хɪеɛɬа, ɞɨ ɩеɪеɜаɥа ɇаɤеɪаɥа, ɜ ɨɤɪ. ɤуɪɨɪɬа ɐхɪаɞɠɜаɪɢ. Ɂɞеɫɶ ɬаɤɠе ɢɦееɬ ɦеɫɬɨ 
уɝɥуɛɥеɧɢе ɦɨɪɹ ɞɨ ɧɢɡɨɜ ɢɧɮɪаɥɢɬɨɪɥɢ. а ɜɨɡɦɨɠɧɨ ɢ ɞɨ ɜеɪхɧɢх ɩɪеɞеɥɨɜ ɰɢɪɤаɥɢɬɨɪаɥɢ, ɧа ɱɬɨ ɬаɤɠе 
уɤаɡɵɜаеɬ ɧаɥɢɱɢе ɨɪɝаɧɨɝеɧɧɵх ɩɨɫɬɪɨеɤ (ɋɢхаɪуɥɢɞɡе, 1970) ɢ ɜɨɡɦɨɠɧɨ ɡɞеɫɶ ɛɵɥа аɤɬɢɜɧаɹ ɱаɫɬɶ ɤɪаɹ 
ɩɥаɬɮɨɪɦɵ. ȼ ɪаɣɨɧе  ɇаɤеɪаɥɶɫɤɨɝɨ ɩеɪеɜаɥа уɪɝɨɧɫɤɨе ɨɫаɞɤɨɧаɤɨɩɥеɧɢе ɧаɱɢɧаеɬɫɹ ɜ ɧɢɠɧеɦ  
ɝɨɬеɪɢɜе. Ⱥ ɜ ɫаɦɨɢ ɜеɪхɧеɣ ɱаɫɬɢ ɦɨɳɧɵх уɪɝɨɧɫɤɢх ɢɡɜеɫɬɧɹɤɨɜ ɡаɥеɝаɸɬ ɫɥɨɢɫɬɵе ɢɡɜеɫɬɧɹɤɢ ɝɞе 
ɨɩɪеɞеɥеɧ хаɪаɤɬеɪɧɵɣ ɜɢɞ ɜеɪхɧеɣ ɱаɫɬɢ ɧɢɠɧеɝɨ ɛаɪɪеɦа  HОТЧгТК  ШЮКМСОЧЬТЬ  CШq (Ʉɨɬеɬɢɲɜɢɥɢ 1970). 
Ɇɨɠɧɨ ɩɪеɞɩɨɥɨɝаɬɶ, ɱɬɨ ɇаɤеɪаɥɶɫɤɢɣ хɪеɛеɬ ɢɦееɬ ɜɨɡɪаɫɬ ɝɨɬеɪɢɜ - ɧɢɠɧɢɣ ɛаɪɪеɦ.  

ȼ уɪɨɱɢɳе Ʉɜɢɛɢɹ  уɪɝɨɧ  ɩɪеɞɫɬаɜɥеɧ ɦаɫɫɢɜɧɵɦɢ ɩɥɨɬɧɵɦɢ ɢɡɜеɫɬɧɹɤаɦɢ ɪɨɡɨɜаɬɨ-ɫеɪɨɝɨ ɰɜеɬа. 
ɏɨɪɨɲɨ ɨɛɧаɠеɧа ɜеɪхɧɹɹ ɱаɫɬɶ (ɞɨ 30 ɦ) ɪаɡɪеɡа. Ɇɢɤɪɨɮауɧа ɧеɛɨɝаɬаɹ, ɨɩɪеɞеɥеɧɵ ɪɨɞɵ ɮɨɪаɦɢɧɢɮеɪ 
TОбЭЮХКЫТК, SЩТЫШЩХОМЭКЦЦТЧК, GХШЛЮХТРОЫТЧК, а ɬаɤɠе ɜɢɞ TЫШМСШХТЧК  ПЫТЛЮЫРОЧЬТЬ (GЮТХХ.  ОЭ  RОТМС.), 
ɜɫɬɪеɱаɸɬɫɹ ɦɧɨɠеɫɬɜɨ ɨɫɬаɬɤɨɜ ɜɨɞɨɪɨɫɥеɣ, ɱɬɨ уɤаɡɵɜаеɬ ɧа ɢɧɮɪаɥɢɬɨɪаɥɶɧуɸ ɡɨɧу ɦɨɪɹ. Ɂɞеɫɶ уɪɝɨɧ  
ɩɪеɞɫɬаɜɥеɧ  ɦɢɤɪɢɬаɦɢ, ɛɢɨɦɢɤɪɢɬаɦɢ, ɩеɥɦɢɤɪɢɬаɦɢ, ɨɫаɞɤаɦɢ ɧɢɡɤɨɣ эɧеɪɝɢɢ. ɇа уɪɝɨɧɫɤɢе 
ɢɡɜеɫɬɧɹɤɢ ɧаɥеɝаɸɬ ɨɬɥɨɠеɧɢɹ ɧɢɠɧеɝɨ ɛаɪɪеɦа (ɞɨ 4ɦ) ɫ ɡɨɧаɥɶɧɨɣ ɦаɤɪɨɮауɧɨɣ  SЮЛЩЮХchellia  plana – 
HОТЧгТК  ЦКЭЮЫК  (Ʉɨɬеɬɢɲɜɢɥɢ, 1986).  

ɉɥаɬɮɨɪɦеɧɧɵе ɤаɪɛɨɧаɬɵ ɲɢɪɨɤɨ ɪаɫɩɪɨɫɬɪаɧеɧɵ ɜ Ⱥɛхаɡɢɢ. ȼ ɞɨɥɢɧе ɪ. Ȼɡɵɛɶ ɧаɛɥɸɞаɸɬɫɹ 
ɦɢɤɪɢɬɵ, ɛɢɨɦɢɤɪɢɬɵ ɢ ɩеɥɦɢɤɪɢɬɵ ɫ ɤɪɢɫɬаɥɥаɦɢ ɞɨɥɨɦɢɬа, ɪеɞɤɨ ɢɧɬɪаɫɩаɪɢɬ ɛɢɨɤɥаɫɬɢɱеɫɤɢɣ. 
ɉɪеɨɛɥаɞаеɧɢе ɦɢɤɪɢɬɨɜ уɤаɡɵɜаеɬ ɧа ɨɫаɞɤɢ ɧɢɡɤɨɣ эɧеɪɝɢɢ. ɉɨ ɦɢɤɪɨɮауɧе ɡɞеɫɶ ɢɧɮɪаɥɢɬɨɪаɥɶɧаɹ 
ɡɨɧа, ɝɞе ɨɩɪеɞеɥеɧɵ ɩɪеɞɫɬаɜɢɬеɥɢ ɦɢɥɢɨɥɢɞ. а ɬаɤɠе TЫШМСШХТЧК  ПЫТЛЮЫРОЧЬТЬ  (GЮТХХ. ОЭ RОТМС.), TЫ. КХЩТЧК 
LОЮЩ, TЫ.  ЦШХОЬЭК  GШЫЛ. ɢ ɪɨɞɵ NШЯКХОЬТК, SЩТЫШЩХОМЭКЦЦТЧК. Иɧɮɨɪаɥɢɬɨɪаɥɶɧаɹ ɡɨɧа ɬаɤɠе ɨɬɦеɱеɧа ɜ 
ɪаɣɨɧах ɪаɡɪеɡɨɜ уɳ. ɪɪ. Ɇаɝаɧа ɢ Ƚаɥɢɞɡɝа. Ɂɞеɫɶ уɪɝɨɧɫɤɢе ɢɡɜеɫɬɧɹɤɢ ɩɪеɞɫɬаɜɥеɧɵ ɦɢɤɪɢɬаɦɢ ɢ ɢх 
ɜаɪɢаɰɢɹɦɢ, ɨɫаɞɤаɦɢ ɧɢɡɤɨɣ эɧеɪɝɢɢ ɫ ɬеɤɫɬуɪɨɣ  ɜеɤɫɬɨуɧ. Ɏɨɪаɦɢɧɢɮеɪɵ ɢɡ ɫеɦеɣɫɬɜа MТХТШХТНКО, 
Involutinidae, Textulariidae ɜɫɬɪеɱаɸɬɫɹ ɜ ɞɨɫɬаɬɨɱɧɨɦ ɤɨɥɢɱеɫɬɜе; ɢɡ ɨɪɛɢɬɨɥɢɧɢɞ  ɨɩɪеɞеɥеɧ OЫЛТЭШХТЧШЩЬТЬ 
ex gr. kiliani (Prev. et Silv.), Massilina ex gr. sp. 245 Arn.-VКЧ. ɢ ɨɫɬаɬɤɢ ɜɨɞɨɪɨɫɥеɣ.  ȼ ɪаɡɪеɡе уɳ. ɪ. Ɇаɝаɧа 
ɧа ɜаɥаɧɠɢɧ ɡаɥеɝаɸɬ уɪɝɨɧɫɤɢе ɢɡɜеɫɬɧɹɤɢ ɝɨɬеɪɢɜɫɤɨɝɨ ɜɨɡɪаɫɬа ɬ.ɤ. ɜɵɲе ɪаɫɩɨɥɨɠеɧɵ ɨɬɥɨɠеɧɢɹ ɫ 
ɡɨɧаɥɶɧɵɦ ɜɢɞɨɦ ɧɢɠɧеɝɨ ɛаɪɪеɦа HШХМШНТЬМЮЬ МКТХХКЮНТКЧЮЬ. ȼɨɡɪаɫɬ уɪɝɨɧа ɜ ɪаɡɪеɡе Ɇаɝаɧа  ɝɨɬеɪɢɜ, а ɜ 
ɪаɡɪеɡе уɳ. ɪ. Ƚаɥɢɞɡɝа  ɫɦеɧа  ɩаɥеɨɫɪеɞ  ɩɪɨɢɡаɲɥɨ ɧа ɝɪаɧɢɰе ɧɢɠɧеɝɨ ɢ ɜеɪхɧеɝɨ ɛаɪɪеɦа. Таɤ ɱɬɨ, 
ɜɨɡɪаɫɬ  уɪɝɨɧɫɤɢх  ɨɬɥɨɠеɧɢɢ ɡɞеɫɶ ɝɨɬеɪɢɜ-ɧɢɠɧɢɣ ɛаɪɪеɦ.  

ȼ ɪаɡɪеɡе уɳ. ɪ. Ʉɨɞɨɪɢ ɩɥаɬɮɨɪɦеɧɧɵе ɤаɪɛɨɧаɬɵ ɩɪеɞɫɬаɜɥеɧɵ ɫɩɢɪɢɬаɦɢ ɢ ɢх ɜаɪɢаɰɢɹɦɢ, 
ɨɫаɞɤаɦɢ ɜɵɫɨɤɨɣ эɧеɪɝɢɢ. Иɡ ɮɨɪаɦɢɧɢɮеɪ ɨɩɪеɞеɥеɧɵ ɩɪеɞɫɬаɜɢɬеɥɢ ɪɨɞɨɜ GХШЦШЬЩТЫОХХК, VОЫЧОЮТХТЧК, 
Lenticulina, Nodosaria, GКЯОХТЧОХХК, CХКЯТСОНЛОЫРОХХК, ɤɨɬɨɪɵе хаɪаɤɬеɪɧɵ ɞɥɹ ɰɢɪɤаɥɢɬɨɪаɥɶɧɨɣ ɡɨɧɵ ɦɨɪɹ. 
Ⱥɧаɥɨɝɢɱɧаɹ ɤаɪɬɢɧа ɨɬɦеɱеɧа ɜ уɳ. ɪɪ. ɍɥɵɫ ɢ Ȼаɤɥаɧɨɜɤа. Ɂɞеɫɶ ɨɩɪеɞеɥеɧɵ ɪɨɞɵ  DШЫШЭСТК, CШЧШЫЛШТНОЬ, 
MКЫРТЧЮХТЧК, SЩТЫТХХТЧК ɬɢɩɢɱɧɵе ɞɥɹ ɰɢɪɤаɥɢɬɨɪаɥɶɧɨɣ ɡɨɧɵ, ɧɨ ɜɦеɫɬе ɫ ɧɢɦɢ ɜ ɞаɧɧɵх ɪаɡɪеɡах ɦɨɠɧɨ 
ɜɫɬɪеɬɢɬɶ ɪɨɞɵ хаɪаɤɬеɪɧɵе ɞɥɹ ɢɧɮɪаɥɢɬɨɪаɥɢ  VОЫЧОЮТХТЧК, TОбЭЮХКЫТК, SЩТЫШЩХОМЭКЦЦТЧК ɢ ɩɪеɞɫɬаɜɢɬеɥеɣ 
ɦɢɥɢɨɥɢɞ, ɤɨɬɨɪɵе ɜɫɬɪеɱаɸɬɫɹ ɜ ɨɛеɢх ɡɨɧах. ɉɪеɨɛɥаɞаɧɢе ɜ эɬɢх ɪаɡɪеɡах ɬɢɩɢɱɧɵх ɝɥуɛɨɤɨɜɨɞɧɵх 
ɮɨɪɦ ɮɨɪаɦɢɧɢɮеɪ уɤаɡɵɜаеɬ ɧа ɬɨ, ɱɬɨ ɜ ɩɪеɞеɥах ɞаɧɧɵх ɪаɡɪеɡɨɜ ɩɪɨɢɫхɨɞɢɥɨ уɝɥуɛɥеɧɢе ɦɨɪɹ ɞɨ 
ɫаɦɨɣ ɧɢɡɤɨɣ ɱаɫɬɢ ɢɧɮɪаɥɢɬɨɪаɥɶɧɨɣ ɡɨɧɵ ɢɥɢ ɢɦеɥɢɫɶ ɫаɦɵе ɜеɪхɢ ɰɢɪɤаɥɢɬɨɪаɥɢ, ɛɨɥее ɧɢɠɧɹɹ ɱаɫɬɶ 
ɫɤɥɨɧа ɩɥаɬɮɨɪɦɵ. ȼ ɪаɡɪеɡе ɪ. Ȼаɤɥаɧɨɜɤɢ уɝɥуɛɥеɧɢе ɦɨɪɹ ɨɬɦеɱеɧɨ ɧа ɝɪаɧɢɰе ɝɨɬеɪɢɜа ɢ ɪаɧɧеɝɨ 
ɛаɪɪеɦа. ɋɬɪаɬɢɝɪаɮɢɱеɫɤɢ ɜɵɲе уɪɝɨɧɫɤɢх ɢɡɜеɫɬɧɹɤɨɜ ɫɥеɞуɸɬ ɧɢɠɧеɛаɪɪеɦɫɤɢе  аɦɦɨɧɢɬɵ  
SЮЛЩЮХМСОХХТК ЬЩ. ɢ  PКЫКМЫТШМОЫКЬ  НШХХШТ  (SКЫФ),  ɱɬɨ уɤаɡɵɜаеɬ ɧа ɝɨɬеɪɢɜɫɤɣ ɜɨɡɪаɫɬ уɪɝɨɧɫɤɢх ɢɡɜеɫɬɧɹɤɨɜ.  

ȼ ɡаɤɥɸɱеɧɢе ɦɨɠɧɨ ɨɬɦеɬɢɬɶ, ɱɬɨ ɧа ɛɨɥɶɲеɣ ɱаɫɬɢ ɢɡуɱеɧɧɨɣ ɬеɪɪɢɬɨɪɢɢ, ɤаɤɢɦɢ ɹɜɥɹɸɬɫɹ 
ɜɨɫɬɨɱɧаɹ ɢ ɱаɫɬɢɱɧɨ ɸɠɧаɹ ɩеɪɢɮеɪɢɢ Ⱦɡɢɪуɥɶɫɤɨɝɨ ɜɵɫɬуɩа ɸɠɧаɹ ɱаɫɬɶ ɢ ɡаɩаɞɧɨе ɨɛɪаɦɥеɧɢе 
Ɉɤɪɢɛɵ, ɫеɜеɪɨ-ɡаɩаɞɧаɹ Ⱥɛхаɡɢɹ, ɩɪɢɫуɬɫɬɜɨɜаɥа ɢɧɮɪаɥɢɬɨɪаɥɶɧаɹ ɡɨɧа ɦɨɪɹ ɨɬ ɫеɪеɞɢɧɵ ɞɨ ɧɢɠɧɢх ɞɥɹ 
эɬɨɣ ɡɨɧɵ ɝɥуɛɢɧ. Ɂɧаɱɢɬеɥɶɧɨе уɝɥуɛɥеɧɢе ɦɨɪɹ ɞɨ ɜеɪхɧɢх уɪɨɜɧеɣ ɰɢɪɤаɥɢɬɨɪаɥɢ ɧаɛɥɸɞаɥɨɫɶ ɜ 
ɐеɧɬɪаɥɶɧɨɣ Ⱥɛхаɡɢɢ, ɫеɜеɪɧɨɣ ɱаɫɬɢ ɒɤɦеɪɫɤɨɣ ɫɢɧɤɥɢɧаɥɢ, ɜɞɨɥɶ ɉɨɰхɜɪеɜɫɤɨɝɨ ɤɪɹɠа, ɱаɫɬɢɱɧɨ ɜ 
ɩɪеɞеɥах  ɇаɤеɪаɥɶɫɤɨɝɨ хɪеɛɬа ɢ ɧа ɸɠɧɨɣ ɩеɪɢɮеɪɢɢ Ⱦɡɢɪуɥɶɫɤɨɝɨ ɜɵɫɬуɩа (ɪаɡɪеɡ ɜ ɨɤɪ. ɫ. Ɇɨɥɢɬɢ). 
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ȼ ɪаɡɪеɡах, ɝɞе ɛɵɥа уɫɬаɧɨɜɥеɧа ɩɨ ɦɢɤɪɨɮауɧе ɢɧɮɪаɥɢɬɨɪаɥɶɧаɹ ɡɨɧа ɦɨɪɹ ɩɪɢ ɮаɰɢаɥɶɧɨɦ 
аɧаɥɢɡе ɩɥаɬɮɨɪɦеɧɧɵх ɤаɪɛɨɧаɬɨɜ ɜеɡɞе ɨɬɦеɱеɧɨ ɩɪеɨɛɥаɞаɧɢе ɦɢɤɪɢɬɨɜ, ɨɫаɞɤɨɜ ɫ ɧɢɡɤɨɣ эɧеɪɝɢеɣ, 
уɤаɡɵɜаɸɳɢх ɧа ɫɩɨɤɨɣɧуɸ ɫɪеɞу ɨɫаɞɤɨɧаɤɨɩɥеɧɢɹ ɜɨ ɜɧуɬɪеɧɧеɣ ɱаɫɬɢ ɩɥаɬɮɨɪɦɵ. ȼ ɩуɧɤɬах, ɝɞе 
ɨɬɦеɱаɥаɫɶ ɰɢɪɤаɥɢɬɨɪаɥɶɧаɹ ɡɨɧа ɦɨɪɹ, ɩɪɢ ɮаɰɢаɥɶɧɨɦ аɧаɥɢɡе ɩɥаɬɮɨɪɦеɧɧɵх ɤаɪɛɨɧаɬɨɜ ɩɪеɨɛɥаɞаɥɢ 
ɫɩаɪɢɬɵ, ɨɫаɞɤɢ ɫ ɜɵɫɨɤɨɣ эɧеɪɝɢеɣ, уɤаɡɵɜаɸɳɢе ɧа ɧаɥɢɱɢе ɤɪаɹ ɩɥаɬɮɨɪɦɵ. 

ɋɬаɥɨ ɨɱеɜɢɞɧɵɦ, ɱɬɨ ɨɩɪеɞеɥеɧɧɵе ɤɨɦɩɥеɤɫɵ ɮɨɪаɦɢɧɢɮеɪ, хаɪаɤɬеɪɧɵе ɞɥɹ ɪаɡɧɵх 
ɛаɬɢɦеɬɪɢɱеɫɤɢх уɪɨɜɧеɣ ɦɨɪɹ, ɧеɩɨɫɪеɞɫɬɜеɧɧɨ ɫɜɹɡаɧɵ ɫ ɧɢɡɤɨɣ ɢ ɜɵɫɨɤɨɣ эɧеɪɝɢɹɦɢ ɨɫаɞɤɨɜ 
ɩɥаɬɮɨɪɦеɧɧɵх ɤаɪɛɨɧаɬɨɜ. 

Иɡуɱеɧɢе ɛɨɝаɬɨɣ ɢ ɨɞɧɨɬɢɩɧɨɣ аɫɫɨɰɢаɰɢɢ ɮɨɪаɦɢɧɢɮеɪ ɩɨɤаɡаɥɨ, ɱɬɨ ɩɨ ɤɨɦɩɥеɤɫаɦ эɬɢх 
ɦɢɤɪɨɨɫɬаɬɤɨɜ хɨɪɨɲɨ ɫɨɩɨɫɬаɜɥɹɸɬɫɹ уɪɝɨɧɫɤɢе ɢɡɜеɫɬɧɹɤɢ Ƚɪуɡɢɢ ɢ ɋɪеɞɢɡеɦɧɨɦɨɪɫɤɨɣ 
ɩаɥеɨɡɨɨɝеɨɝɪаɮɢɱеɫɤɨɣ ɨɛɥаɫɬɢ. ɋхɨɞɧɵе ɦɢɤɪɨɮауɧɢɫɬɢɱеɫɤɢе ɤɨɦɩɥеɤɫɵ ɨɬɦеɱеɧɵ ɜɨ ɦɧɨɝɢх ɪеɝɢɨɧах 
ɋɪеɞɢɡеɧɨɦɨɪɶɹ (ɐɢɪеɤɢɞɡе, 1999, 2006).  

Ȼɨɥее ɪаɫɩɪɨɫɬɪаɧеɧɧɵе ɜɢɞɵ ɢ ɪɨɞɵ ɮɨɪаɦɢɧɢɮеɪ ɢ ɢɡɜеɫɬɧɹɤɨɜɵх ɜɨɞɨɪɨɫɥеɣ ɨɩɪеɞеɥеɧɧɵх ɜ 
уɪɝɨɧɫɤɢх ɢɡɜеɫɬɧɹɤах Ƚɪуɡɢɢ ɩɪɢɜеɞеɧɵ ɜ ɬаɛɥ. № 1, 2, 3.  
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Ɉɛɴɹɫɧɟɧɢɟ ɤ ɬɚɛɥɢɰɚɦ  

 
Ɍɚɛɥɢɰɚ 1. 
1. Dezventina sp. 
2. auerina (?) sp. 265 Arn.-Vann. 
3. Quinqueloculina  danubiana  Neagy 
ɍɳ. ɪ. ɐɤаɥɰɢɬеɥа, уɪɝɨɧɫɤɢеɡɜеɫɬɧɹɤɢ, С2-br1 

4.5. Triloculina sp.  sp.    
6. Pyrgo eliptica Jocheva 
ɍɳ. ɪ. Ƚаɥɢɞɡɝа, уɪɝɨɧɫɤɢе  ɢɡɜеɫɬɧɹɤɢ, С2-br1 
7.8. Massilina sp.sp 
9.10.  Quinqueloculina sp. 231. Arn.-Vann. 
Ɉɤɪ. ɫ. Ƚɨɞɨɝаɧɢ, уɪɝɨɧɫɤɢе  ɢɡɜеɫɬɧɹɤɢ, С2 
11. Quinqueloculina sp.233 Arn.-Vann. 
12. Quinqueloculina ex.gr. sp. 233 Arn.-Vann. 
13. Pseudotriloculina sp. 250 Arn.-Vann. 
ɍɳ. ɪ. Ʉаɞɠɢɝеɥе, уɪɝɨɧɫɤɢеɢɡɜеɫɬɧɹɤɢ, h2 

14. Triloculina sp. 
15. Massilina (?) sp. 
16. 17. Quinqueloculina sp.sp. 
ɍɳ. ɪ. Ʉɨɞɨɪɢ, уɪɝɨɧɫɤɢе  ɢɡɜеɫɬɧɹɤɢ, С2-br1 
 
Ɍɚɛɥɢɰɚ 2. 

1.Bigenerina sp. 
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2.PseudolituonellagavonensisFoury 
Ɉɤɪ. ɫ. ɐуɰхɜаɬɢ, уɪɝɨɧɫɤɢе  ɢɡɜеɫɬɧɹɤɢ, С2-br1 

3.4  Textularia sp.sp 

Ɉɤɪ. ɝ. Ʉуɬаɢɫɢ, уɪɝɨɧɫɤɢе  ɢɡɜеɫɬɧɹɤɢ, С2-br1 

5.8.9. Orbitolinopsis sp. Paracoscinolina sp., Dictioconus sp. 
Ɉɤɪ. ɫ. Ɇɨɰаɦеɬа, уɪɝɨɧɫɤɢе  ɢɡɜеɫɬɧɹɤɢ, С2-br1 
6.7. Orbitolinopsis ex gr. kiliani (Prev. et Silv) 
6 - ɉɪɨɞɨɥɶɧɨе ɫеɱеɧɢе  7 – ɩɨɩеɪеɱɧɨе ɫеɱеɧɢе   
ɍɳ. ɪ. Ɇаɝаɧа, уɪɝɨɧɫɤɢе  ɢɡɜеɫɬɧɹɤɢ, С2 

10. Spiroplectammina sp. 
ɍɳ. ɪ. Ƚаɥɢɞɡɝа, уɪɝɨɧɫɤɢе  ɢɡɜеɫɬɧɹɤɢ, С2-br1 

11.12.13. Lenticulina sp., Nodosaria sp., Conorboides sp. 
ɍɳ. ɪ. Ʉɨɞɨɪɢ, уɪɝɨɧɫɤɢе  ɢɡɜеɫɬɧɹɤɢ, С2-br1 
14. Gavelinella sp. 
ɇаɤеɪаɥɶɫɤɢɣ хɪеɛеɬ, уɪɝɨɧɫɤɢе  ɢɡɜеɫɬɧɹɤɢ, С2 

15. Globuligerina sp. 
ɍɪɨɱɢɳе Ʉɜɢɛɢɹ, уɪɝɨɧɫɤɢе  ɢɡɜеɫɬɧɹɤɢ, С2 
 
Ɍɚɛɥɢɰɚ 3. 

1. Trocholina friburgensis (Guill. Et Reich.) 
ɍɪɨɱɢɳеɄɜɢɛɢɹ, уɪɝɨɧɫɤɢеɢɡɜеɫɬɧɹɤɢ, h2 
2.Trocholina molesta Gorb. 
3.Trocholina alpina Leup. 
ɍɳ. ɪ. Ȼɡɵɛɶ, уɪɝɨɧɫɤɢеɢɡɜеɫɬɧɹɤɢ, h2-br1 
4. Cylindroporella benizarensis Fourc. et al. 
5. Actinoporella sp. 
6. Cylindroporella arabica Elliot 
ɍɳ. ɪ.  ɐɨɰхɧаɪɢɫɰɤаɥɢ, уɪɝɨɧɫɤɢеɢɡɜеɫɬɧɹɤɢ, h2-br1 
7. Licanella danilovae Radoicic 
11. Salpingoporella muehlbergii (Lorenz) 
Ɉɤɪ. ɫ. Ƚɨɪеɲа, уɪɝɨɧɫɤɢеɢɡɜеɫɬɧɹɤɢ, h2-br1 
8. Carphatoporella sp. 
9. 10 Salpingoporella ex gr. muehlbergii (Lorenz) 
9 - ɉɪɨɞɨɥɶɧɨе ɫеɱеɧɢе  10 – ɩɨɩеɪеɱɧɨе ɫеɱеɧɢе   
ɍɳ. ɪ.Ʉаɞɠɢɝеɥе, уɪɝɨɧɫɤɢе  ɢɡɜеɫɬɧɹɤɢ, С2 
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Ɍɚɛɥɢɰɚ 2.    
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aRmosavleT parateTisis Suamiocenuri naleqebis biostratigrafiisaTvis 

 

c. minaSvili, s. xuciSvili, g. ananiaSvili. 
 

About Biostratigraphy of Late-Middle Miocene Deposits of Eastern Paratethys, Ts.Minashvili, 

S.Khutsishvili, G.Ananiashvili. In the paper, as a result of studying paleontological material (mollusks, 
nannoplankton) that we obtained from the Karaganian and Konkian deposits spread on the territory of Georgia, 
among numerous geochronological schemes is shared the scheme of Zhgenti (1971) that is based on step-wise 
temporal evolution of the representatives of luteciides and pholadidea. According to these data in the Karaganian 
the Arkhashenian and Varnian substages and in the Qartveluri – Khobi and Mukhuri substages are stated.As to the 
Qartvelury beds located between the Sartaganian and Varnian (Davitashvili, 1933), contrary to the views of a 
number of researchers, their stratigraphic independence (Zhgenti, 1971) leaves no doubt by our data as well. 

 
karaganul-konkurinaleqebi farTod aris gavrcelebuli mTel aRmosavleT 

parateTisSi, romelic ganedurad aris gadaWimuli aralis zRvidan dasavleT 
ukrainamde. aRniSnul Sreebs didi adgili uWiravs saqarTvelos teritoriazec, sadac 
isini TiTqmis yvela geoteqtonikuri struqturuli erTeulis agebulebaSi iReben 
monawileobas (Ƚаɦɤɪеɥɢɞɡе, 2000). 

karaganul-konkuri naleqebis saukunovani kvlevebis miuxedavad, rigi 
mkvlevarebisaTvis dRemde rCeba araerTi sadavo biostratigrafiuli sakiTxi, romelTa 
ganxilvas wminda mecnieruli Tvalsazrisis garda, didi praqtikuli mniSvneloba 
eniWeba. rogorc cnobilia, Suamiocenur naleqebSi (romlis simZlavre ramodenime 
aseul metrs udris) mTel kavkasiaSi da maT Soris saqarTveloSic, ganTavsebulia 
sawarmoo mniSvnelobis navTobisa da gazis sabadoebi, romlis efeqturi Zebna-Ziebisas, 
didi mniSvneloba eniWeba swored mecnierulad mravalmxriv dasabuTebul 
biostratigrafiul daskvnebs, mimarTuls naleqebis asakis dasazusteblad.  

saqarTvelos teritoriaze gavrcelebuli zemoxsenebuli stratonebi mraval 
mkvlevars aqvs Seswavlili da maT Sesaxeb araerTi mniSvnelovani mosazreba aris 
gamoTqmuli. amitom Cven qvemoT ZiriTadad ganvixilavT naklebad cnobil im Wrilebsa 
da calkeul gamosavlebs, saidanac mopovebuli damatebiTi paleontologiuri masala 
saSualebas mogvcems gamovxatoT Cveni damokidebuleba gansaxilveli naleqebis 
irgvliv arsebul sadavo sakiTxebze. 

statiaSi gamoyenebuli paleontologiuri monacemebi moluskebisa da 
nanoplanqtonis Sesaxeb, Tu ar aris specialuri miTiTeba, Sesrulebulia Cvens mier 
(moluskebi – g. ananiaSvili; s. xuciSvili; nanoplanqtoni – c. minaSvili).  

miuxedavd imisa, rom karaganul-konkuri naleqebi afxazeTSi didi xania cnobilia 
(ɀɝеɧɬɢ, 1958; Ɇаɣɫуɪаɞɡе, 1971; ɑɢɤɨɜаɧɢ, 1960; Ⱦɠаɧеɥɢɞɡе, 1970da sxv.) da sakmao 
gavrcelebiTac sargeblobs, aRniSnuli warmonaqmnebis ganxilvas samegrelodan (odiSis 
teqtonikuri bloki) daviwyebT, sadac SesaZlebelia erT uwyvet gaSiSvlebaSi Tvali 
mivadevnoT karaganul-konkuris ara marto sarTulebis, aramed qvesarTulebis 
stratigrafiul moculobebs, maT urTierTobebs erTmaneTTan da mezobel 
stratonebTan. erT-erTi aseTi sruli Wrili pirveladaa aRwerili Cven mier  sof. 
saCinosTan (walenjixis raioni), md. inwras xeobis gaswvriv (sur.1). 

paleontologiurad mdidari moluskuri fauniT da nanoplanqtoniT (Ɇɢɧаɲɜɢɥɢ, 
1986) daTariRebul350 m simZlavris qviSian-Tixian Cokrakul naleqebs sruli TanxmobiT 
agrZelebs: 

1. msxvilmarcvlovani sqel- da TxelSreebrivi arkozuli qviSaqvebi da qviSiani-
Tixebi, lumaSelis xSiri SuaSreebiT. masSi nanaxia luteciidebis iseTi 
warmomadgenlebi rogoricaa - Spaniodontella pulchella Baily, Sp. opistodon Andrus. Sp. gentilis Eichw. 
SeiniSneba dastis mTel sisqeze ..................................................................................................................295 m. 
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2. TxelSreebrivi mkvrivi wmindamarcvlovani qviSaqvebis, Tixebis, iSviaTad 

msxvilmarcvlovani qviSaqvebis morigeoba. qviSaqvebSi wvrili spaniodontelebis 
gverdiT amoicnoba Savanella andrussovi (Toula), Ervilia pusilla Phil., Spirialis sp. da gastropodebis 
namtvrevebi.....................................................................................................................................................29 m. 

3. Txel- da sqelSreebrivi qviSaqvebis, Tixebis da SedarebiT iSviaTad 
mikrokonglomeratebis (2-5sm.) morigeoba. qviSaqvebidan ganvsazRvreT Euxinibarnea ustjurtensis 
(Eichw.), Ervilia pusilla Phil. da Spaniodontella pulchella Baily. xolo Tixebidan nanoplanqtonis 
Semdegi asociacia davadgineT: Coccolithus pelagicus, C. miopelagicus, Cyclicargolithus floridanus, 
Helicopontosphaera kamptneri, Reliculofenestra pseudoumbilica, Braarudosphaera bigelowi, Discoaster  variabilis, 
D. ex gr. exilis, D. cf. kugleri ............................................................................................20 m.  

xarvezi ........................................................................................................................................ .................................................30 m.  
4. sqelSreebrivi qviSaqvebis dasta, TxelSreebrivi qviSiani Tixebis SuaSreebiT. 

ukanaskneli mTlianad Ervilia pusilla Phil.-s niJarebiT aris gadaWedili. maTTan erTad 
SeiniSneba TiTo-orola Euxinibarnea kubanica (Zhizh.). karbonatuli Tixebis SuaSreebSi 
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dadginda nanoplanqtonis zustad iseTive kompleqsi, rogorc mesame 
dastaSi....................................................................................................................................................................... ..................................32 m. 

5. sqel- da TxelSreebrivi qviSaqvebi, Tixebisa da mikro- makrokonglomeratebis 
SuaSreebiT................................................................................................................... ............................................................................80 m. 

6. TxelSreebrivi mkvrivi wvrilmarcvlovani qviSaqvebisa da qviSiani Tixebis 
morigeoba. qviSaqvebidan SevagroveT Ervilia dissita andrussovi Koles., Paphia naviculata (R.Hoern.) 
Andrus., Parvivenus konkensis (Sok.)., Donax dentiger Eichw., Bulla sp., xolo TixebisSuaSreebSi 
aRmoCnda nanoplanqtonis iseTive asociacia rogorc meoTxe dastaSi, magram daemata 
Semdegi formebi: Coccolithus leptoporus (Murray et Blackmann) Kamptner;  C. macintyrei Bucry et Bram.; 
Pontospaera multipora Kamptneri; Diseoaster deflandrei Bramlette et Reidel ...............................................46 m. 

stratigrafiulad zeviT grZeldeba mikro-makrofauniT mdidari sarmatuli asakis 
naleqebi.   

zemoxsenebuli Wrilis paleontologiuri analizis dawyebamde, mizanSewonilad 
migvaCnia, aRvniSnoT, rom aRmosavleT parateTisis farglebSi gavrcelebuli 
karaganul-konkuri naleqebisaTvis, praqtikulad ar arsebobs geoqronologiuri sqema, 
romelic ar gansxvavdebodes erTmaneTisagan. miuxedavaT imisa, rom sqemebi eyrdnoba 
makro- da mikrofaunistur sakmaod mdidar monacemebs (Ⱦаɜɢɬаɲɜɢɥɢ, 1930-33, Ʌɢɜеɪɨɜɫɤаɹ, 
1935;  ɀɢɠɱеɧɤɨ, 1937, 1940;Ⱦɠаɧеɥɢɞɡе, 1970; Ɇеɪɤɥɢɧ, 1953;  ɑеɥɢɞɡе, 1954; ɀɝеɧɬɢ, 1958; 
Ȼуɥеɢɲɜɢɥɢ, 1960; ɑɢɤɨɜаɧɢ, 1964; Ȼɢɞɡɢɧаɲɜɢɥɢ, 1974;  Ɇаɣɫуɪаɞɡе, 1971; Ʉɪаɲеɧɢɧɢɤɨɜɢɞɪ., 2003).  

calke gvinda gamovyoT e. JRentis (1961) mier SemoTavazebuli stratigrafiuli 
sqema, romelic emyareba karaganul-konkuri moluskuri faunis filogeneturi 
ganviTarebis calkeul etapebs. avtori aRniSnul sarTulebs ufro mcire 
stratigrafiul erTeulebad anawilebs: karaganulSi gamoyofs - qveda arxaSenis da 
zeda varnulis qvesarTuls, xolo qarTvelurSi – qveda xobis da zeda muxuris 
qvesarTuls. amave sqemaSi, winaaRmdeg zogi mkvlevarisa, qarTveluri sarTuli 
miCneulia damoukidebel stratigrafiul erTeulad. aqve gvinda aRvniSnoT, rom Cvens 
mier mopovebuli paleontologiuri masalis Sedegebi, srul SesabamisobaSia e.JRentis 
mier SemuSavebul stratigrafiul sqemasTan. 

vagrZelebT ra, sof. saCinosTan Sedgenili Wrilis analizs, vafiqsirebT, rom 
pirvel dastaSi moqceuli luteciidebis samive warmomadgenlis mier Seqmnili 
asociacia, tipuria saqarTveloSi, karaganulis qveda nawilSi dadgenili arxaSenis 
qvesarTulisaTvis. rac Seexeba meore dastaSi aRniSnul Savanella andrussovi (Toula)-s, igi 
karaganuli sarTulis zeda nawilis, varnuli qvesarTulis saxelmZRvanelo namarxia. 

karaganulis stratigrafiulad zeviT mdebare me-3 da me-4 dastebi,  masSi 
arsebuli moluskuri faunis mixedviT, pirveli –xobis qvesarTulis, xolo meore – 
muxuris qvesarTulebis doneebs ikaveben.  

sarTaganulis qvesarTuli sof. saCinosTan paleontologiurad ar dasturdeba, 
magram misi arseboba WrilSi, stratigrafiuli mdebareobis gaTvaliswinebiT, sruliad 
dasaSvebad migvaCnia. igi unda vigulisxmod paleontologiurad daTariRebul muxurisa 
da veseliankuris qvesarTulis naleqebs Soris (dasta 5). aseT daskvnaSi gvarwmunebs 
mezobel, sof. jgalis Wrilis paleontologiuri analizi, romelsac qvemoT 
ganvixilavT.  

yuradsaRebia WrilSi nanoplanqtonuri kompleqsebis vertikaluri ganawileba. 
spaniodontelebiT daxasiaTebuli 1 da 2  dastebi absoluturad steriluria 
nanofosiliebisagan, maSin, roca ukanasknelni qarTveluri qvesarTulis pirvelive 
SreebSi (dasta 3) Cndebian da maT  Soris iseTi saxelmZRvanelo formebis arsebobis 
gamo rogoricaa Discoaster variabilis Martini. da D. exilis Martini aSkarad konkurad unda 
CaiTvalos. es monacemebi SesaZleblobas gvaZlevs saqarTvelos konkuri Sreebi 
ukrainis (Ⱥɧɞɪееɜа-Ƚɪɢɝɨɪɨɜɢɱɢ, 1977) amave asakis NN6  NN7 nano-zonebs Seupirispirod. 
meeqvse dastaSi moluskuri faunis kompleqsi SesamCnevlad Raribia, magram maT Soris 
saxe-indeqsis Parvivenus konkensis (Sok.) arsebobis gamo, Sreebis asaki veseliankur 
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qvesarTulad unda miviCnioT. analogiuri daskvnis saSualebas gvaZlevs 
nanoplanqtonuri monacemebic.  

sruliad msgavsi suraTia imave teqtonikuri struqturis Crdilo frTaSi, sof. 
saCinos aRmosavleTiT 6km-Si, md. Wanis wylis xeobaSi (sof. jgalTan). am ubanSi 
gavrcelebuli Suamiocenuri naleqebi mravali mkvlevaris mier aris Seswavlili 
(Ⱦɡɜеɥаɹ, 1940;ɀɝеɧɬɢ, 1958;Ⱦɠаɧеɥɢɞɡе, 1953; Ɇаɣɫуɪаɞɡе, 1966; Ɇуɫхеɥɢɲɜɢɥɢ, 1970; Ȼаɝɞаɫаɪɹɧ, 
1965; Ⱥɧаɧɢаɲɜɢɥɢ, 1985; Ɇɢɧаɲɜɢɥɢ 1986), amitom Wrilis detalur ganxilvas ar 
SevudgebiT, aRvniSnavT mxolod, rom sando paleontologiur (moluskebi, 
foraminiferebi, nanoplanqtoni) monacemebze dayrdnobiT, sof. jgalTan dadgenilia 
Suamiocenuri naleqebis yvela sarTuli da qvesarTuli. 

calke gvinda SevexoT sof. jgalis WrilSi sarTaganuli qvesarTulis 
paleontologiur dasabuTebas. aq, xobisa da veseliankur Sreebs Soris TanxmobiT 
ganlagebul Tixian-qviSaqvebSi (30 m.) SevagroveT moluskebis Semdegi saxeobebi: Aloidis 
gibba (Ol.), Ervilia pusilla (Phil.), Mactra basteroti konkensis Sok., Oxistele orientalis Cossnan et Peyrot.  Cven 
gansakuTrebul yuradRebas vamaxvilebT ukanasknel formaze (danarCeni samive 
warmomadgeneli saerToa sarTaganul-qarTveluri naleqebisaTvis), romelic dRemde 
saqarTveloSi mxolod sarTaganul SreebSi aRiniSneba. am saxeobas e. JRenti (1966) 
asaxelebs afxazeTis (sof. saberio) da imereTis sarTaganulidan, xolo s. xuciSvili 
(2006) sof. serbaisis imave asakis naleqebidan, sam sxvadasxva stratigrafiul doneze. 
aqedan gamomdinare, aRniSnul gastropods Cven vaniWebT saxelmZRvanelo namarxis 
mniSvnelobas da sof. jgalis WrilSi maT Semcvel Sreebs sarTaganulad vaTariRebT. 
aRsaniSnavia, rom ganxilul SreebSi fiqsirdeba sakmarisad mdidari sarTaganuli 
foraminiferebis kompleqsi (Ⱦɠаɧеɥɢɞɡе, 1970; Ɇаɣɫуɪаɞɡе, 1971) da konkuri asakis 

nanoplanqtoni: Coccolithus pel1agicus, Cyclicargolithus floridanus, C. leptoporus, Helicopontosphaera 
kamptneri. Reliculofenestra pseudoumbilica, Braarudosphaera sp., Discoaster variabilis, D. cf. kugleri, 
Pontosphaera multipora, Spenolithus moriformis (Ɇɢɧаɲɜɢɥɢ, 1986). 

rac Seexeba zeda konkursa (veseliankuri Sreebi) da qveda sarmatuls Soris 
mdebare gardamaval Sreebs, nanoplanqtonisa (Cyclococcolithus macintyrei da Catinaster coalithus)  
foraminiferebis (Ɇаɣɫуɪаɞɡе, 1971) mixedviT,Digi sarmatulad unda miviCniod. 

samegrelos sinklinis Crdilo-aRmosavleT monakveTze, md. oCxamuris xeobis 
gaswvriv, Cveni monacemebiT SesaniSnavad Cans sazRvari zeda karaganulsa (varnuli 
Sreebi) da qarTvelur naleqebs (muxuris Sreebi) Soris. Spaniodontella pulchella Baily da 
Savanella andrussovi (Toula)-s niJarebiT gadaWedili Tixiani qviSaqvebi TanxmobiT ifareba 
qviSiani TixebiT, romelSic  Euxinibarnea kubanica Zhizh.,Euxinibarnea ustjurtensis (Eichw.), Eux. 
pseudoustjurtensis (Bog.) saxeobebia dafiqsirebuli. aRsaniSnavia, rom aseT mokle 
intervalSi (0,3 m.) stratigrafiuli sazRvris dadgena, sakmaod iSviaTi SemTxvevaa.    

gansaxilveli sakiTxebis irgvliv axali faqtiuri masalis Segrovebis mizniT, 
aRwerili gvaqvs Zalian saintereso da naklebad cnobili Wrili md. CxouSis gaswvriv, 
sadac Cokrakuli asakis naleqebs TanxmobiT agrZelebs sqel- da TxelSreebrivi 
qviSaqvebisa da Tixiani qviSaqvebis morigeoba (85 m), romlis fuZeSive Cndebian 
Spaniodontella  pulchella Baily, Sp. tapesoides Andrus. da Mohresternia sp. dasta, aSkarad, qveda 
karaganul arxaSenis qvesarTulis dones ikavebs. zeda horizontebi (90 m) ki, masSi 
aRmoCenili kompleqsis (Spaniodontella pulchella Baily, Savanela andrussovi (Toula), Ervilia cf. pusilla 
Sok.) mixedviT, ganekuTvneba varnul qvesarTuls, romelic  TanxmobiT ifareba 
Euxinibarneaustjurtensis da Ervilia trigonula-ani xobis qviSian-Tixiani SreebiT (95 m).  

stratigrafiulad ufro zemoT, evqsinibarneebiani Sreebi (80 m) grZeldeba, magram 
maTTan erTad monaTesave gvaris – Euxinibarnea kubanica Zhizh.-sgamoCena, SedarebiT 
axalgazrda, muxuris Sreebis dasაwyisze migvaniSnebs. amave doneze aRmoCnda 
(Ɇɢɧаɲɜɢɥɢ, 1986) sakmaod mdidari nano-kompleqsi: Coccolithuspelagicus (Wallich) Schiller, C. 
miopelagicus Bukry, Cyclicargolithus  floridanus (Roth et Hay) Bukry, C. leptoporus (Murray et Black.), 
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Holodiscolithus macroporus (defl.), Reticulofenestra pseudoumbilica gartner, Helicopontosphaera kamptneri Hay et 
Monler, Braarudosphaera bigelovi (Gran et Braarud).  

qarTveluri Sreebis momdevno qviSian-Tixian dastaSi (77 m), fuZidan 5 m simaRleze 
ganisazRvra – Abra alba scythica Sok., Aloidis gibba (OL.), Mactra basteroti Sok., Parvivenus konkensis 
(Sok.), Cardium sp., Mohrensternia sp. moluskuri faunis es kompleqsi aSkarad ucxoa 
qarTveluri sarTulisaTvis da Zalian axlos dgas dasavleT saqarTvelos araerT 
WrilSi dadgenil (ɀɝеɧɬɢ, 1958, 1991;Ⱦɠаɧеɥɢɞɡе, 1970; Ȼɢɞɡɢɧаɲɜɢɥɢ, 1974) sarTaganuli 
qvesarTulis malakofaunis asociaciasTan. aseTi daskvnis gakeTeba moulodneli arc 
unda iyos, Tu gaviTvaliswinebT aRniSnuli Sreebis stratigrafiul mdebareobas – 
qarTvelur Sreebsa da veseliankur naleqebs Soris.  

zemoganxilulი teqtonikuri erTeulis aRmosavleTiT, Saor-xreiTis blokis 
farglebSi ganfenili Suamiocenuri naleqebi, araerTi mkvlevaris (kaWarava, 1926; 
ȼахаɧɢɹ, ɉаɩаɜа, 1956; ɀɝеɧɬɢ, 1959; Ⱥɧаɧɢаɲɜɢɥɢ, 1967;Ⱦɠаɧеɥɢɞɡе, 1970; Ȼɢɞɡɢɧаɲɜɢɥɢ, 1974; 
Ɇɢɧаɲɜɢɥɢ, 1986) Seswavlis obieqti gamxdara. karaganul-konkuri naleqebi mTlianad 
dakavSirebulia raWa-leCxumis sinklinTan, romlis samxreT frTaSi sof. nasferTan (md. 
RviriSis xeoba) e. JRentis (1976), l. biZinaSvilis (1986) da Cvens mier aRwerilia 
detaluri Wrili. aq zedakaraganuli asakis varnul naleqebs TanxmobiT mosdevs 
qarTveluri sarTulis xobisa da muxuris Sreebi (190 m), romlebsac stratigrafiulad 
zeviT agrZelebs sarTaganulisa da veseliankuri qvesarTulebis qviSiani Tixebi. es 
Wrili, e.JRentis mier, saqarTveloSi ganviTarebuli karaganul-konkuri naleqebisaTvis, 
etalonurad aris miCneuli. 

saintereso aRmoCnda Cvens mier Sedgenili Wrili xsenebuli sinklinis Crdilo 
frTaSi (ss. Cxuteli – maxaSis zoli, md. cxeniswylis marcxena napiri). sof. maxaSis 
midamoebSi karaganuli qviSaqvebis ukidures zeda nawilSi mdebare lumaSeliani 
SuaSreebi mTlianad Savanella andrussovi (Toula)-s niJarebiT aris agebuli. aRmosavleTiT, 
sof. CxutelTan axlos, qviSaqvebi jer icvleba Tixiani qviSebiT da mergelovani 
TixebiT (20 m), Semdeg ki mTeli 160 m. dasta – praqtikulad sul Tixebia. ukanasknelSi 
dastis fuZidan 15 m-ze aRmoCnda Euxinibarnea ustjurtensis (Eichw.), Ervilia cf. pusilla Phil. da Zalian 
wvrili spaniodontelebis Txeli gamWirvale niJarebi. ufro zeviT 40 m manZilze Tixebi 
namarxebs ar Seicavs. momdevno, Tixebis sakmaod mZlavr (75 m.) qviSiani Tixebis 
SuaSreebSi dafiqsirda - Euxinibarnea pseudoustjurtensis (Bog.)  da Euxinibarnea kubanica (ZhiZh.).  

stratigrafiulad zeviT, sarmatuli asakis qviSiani-Tixebis naleqebamde, 
gaSiSvlebaSi 35 m-iani xarvezia.  

amrigad, Cxuteli-maxaSis monakveTis farglebSi, SesaZlebeli gaxda 
dadasturebuliyo karaganuli da qarTveluri sarTulebis 4-ve qvesarTuli.  

raWa-leCxumis Crdilo frTis agebulebaSi monawile karaganul-konkuri naleqebi 
uwyveti, viwro zolis saxiT miemarTeba aRmosavleTiT, daba ambrolaurisken. ss. 
Wrebalo, tola-bostanas monakveTze karaganulsqelSreebriv (zogjer masiuri 2-3 m.) 
uxeSmarcvlovani, lumaSelis xSiri SuaSreebis Semcvel naleqebSi (md. rionis xeobis 
marcxena napiri) didi raodenobiT aRiniSneba Spaniodontella pulchella Baily; Spaniodontella gentilis 
(Eichw.)-s niJarebi. stratigrafiulad ufro zeviT, mdinaris xeobis gamo, gaSiSvlebaSi 
xarvezia, amitom dakvirvebebs vagrZelebT md. rionis marjvena napirze, sadac 
TxelSreebriv karbonatul qviSian-TixebSi (48 m.) aRmoCnda Euxinibarnea ustjurtensis (Eichw.), 
Euxinibarnea pseudoustjurtensis (Bog.). zeviT, 22 m. xarvezis Semdeg, qviSiani Tixebis (37 m.) 
zedapiri mofenilia Euxinibarnea kubanica (ZhiZh.)-sniJarebiT. evqsinibarneebiani Sreebi 
grZeldeba daaxloebiT 60 m-mde, rasac Semdeg agrZelebs Zlier karbonatuli 
TxelSreebrivi qviSaqvebisa da Tixebis dasta  qveda sarmatuli moluskebiT – Paphia 
aksajca Bog, Abra reflexa (Eichw.), Ervilia dissita andrussovi Koles., Bulla sp. da Semdegi nanokompleqsi: 
Coccolithus pelagicus (Wallich) Schiller, Cyclicargolithus floridanus (Roth et Hay) Bukry, Cyclococcolithus 
leptoporus (Murray et Black.), C. cf. macintyrei Bukry et Bram.,  Helicopontosphaera kamptneri Hay et Monler, 
Reliculofenestra pseudoumbilica gartner, Braarudosphaera bigelowi (Gran et Braarud),  Discoaster  variabilis 
Martini et Bram., Rhabdosphaera clavigera Murrayet Black – 10 m. 



44 
 

msgavsi algofloris biocenozi Segvxvda ufro zeviT 65 m-ze, Zlier karbonatuli 
Tixebis SrenarSi. 

aRniSnuli Sreebi stratigrafiulad zeviT, Suasarmatuli naleqebiT ifareba.  
amierkakasiis mTaTaSua olqis, abaSis blokis farglebSi, gansaxilveli naleqebi 

didi gavrcelebiT sargeblobs da ZiriTadad erTgvarovani qviSian-Tixiani naleqebiT 
aris warmodgenili. aq gansakuTrebul yuradRebas ipyrobs geologiuri Wrili sof. 
serbaisTan (xaragaulis raioni), romlis Sesaxeb detalur da saintereso informacias 
vxvdebiT e. JRentis (1959) da l. biZinaSvilis (1974) SromebSi. miuxedavad amisa, Cvens 
mier Wrilis SreSreze Seswavlam gamoavlina rigi siaxleebi, ris gamoc qvemoT mogvyavs 
am Wrilis mokle aRwera (sur. 2).  

1.  msxvilmarcvlovani, sqelSreebrivi, moyviTlo feris mkvrivi qviSaqvebi, kirqvis 
Txeli SuaSreebiT. qviSaqvebSic da kirqvebSic gafantulia sxvadasxva zomisSpaniodontella 
pulchella (Baily), romlebic dastis sxvadasxva doneebze lumaSelis Txeli (0,02 – 0,05 m) 
SuaSreebis saxiT gvevlineba..............................................................................................................9 m. 

x a r v e z i .................................................................................................................................... .....................................20 m. 
2. msxvilmarcvlovani, moyviTalo-Jangisferi mkvrivi aramkafiodSreebrivi 

qviSaqvebi, romelSic SevagroveT Savanellaandrussovi (Toula), Spaniodontellapulchella 
(Baily)........................................................................................................................................................................................................1,5 m. 

x a r v e z i .........................................................................................................................................................................60 m. 
3. mkvrivi, moyviTlo feris masiuri qviSaqvebi, romlis qveda nawilSi 

mimofantuliaEuxinibarnea sp.-is niJarebi, xolo zeda nawilSi lumaSelis linzebSi 
aRmoCndaEuxinibarnea  pseudoustjurtensis  (Bog.), E. ustjurtensis (Eichw.)...........................................................2,5 m. 

4. muqi nacrisferi Sreebrivi msxvilmarcvlovani qviSaqvebi..............................................1.3 m. 
5. muqi nacrisferi moyviTalo sustadkarbonatuli qviSaqva, romelSic aRiniSneba 

Semdegi saxeebi: Cardium (Plicatiforme) praeplicatum (Hilb.), Venus basteroti (Desh.), Chama gryphoides (L.), 
Oxistele orientalis Cossm. et Peyr., O. orientalis serbaisensis Zhg. ….................................1 m. 

6. muqi nacrisferi karbonatuli qviSaqvebidan Cvens mier ganisazRvra _Cardium 
andrussovi (Sok.), C. baranovense (Hilb.), C. (Acanthocardia) praeechinatum (Hilb.),  C. ex gr. hispidiforme  
(David.), C. platovi (Bog.),  Oxistele  orientalis  Cossm. et Peyr., O. orientalis serbaisensis Zhg. .....................2,2 m. 

7. muqi nacrisferi karbonatuli qviSaqva, romelSic aRmoCndaCardium platovi (Bog.), 
Venus basteroti (Desh.), Lutraria lutraria (L.), Tellina (Peronidia) planata (L.), Pitar italica (Defr.), Chama 
gryphoides (L.), Oxistele  orientalis  Cossm. et Peyr., O. orientalis serbaisensis Zhg., Natica (Nacca) millepunctata 
tigrina (Defr.) ................................................................................................................................ .................................1,1 m. 

8. moyviTalo-monacrisfro karbonatuli qviSaqva, Semdegi ganamarxebuli 
formebiT:Pitar italica (Defr.), Chlamys multistriata (Poli.), Oxistele  orientalis  Cossm. et Peyr., O. orientalis 
serbaisensis Zhg.........................................................................................................................................................................2 m. 

9. moyviTalo-monacrisfro karbonatuli sqelSreebrivi qviSaqvebi...............................2 m. 
x a r v e z i ..........................................................................................................................................................................12 m. 
10. moTeTro feris sqelSreebrivi (TiTqmis masiuri) msxvilmarcvlovani qviSaqvebi, 

oolituri qviSiani kirqvebis linzebiTa da SuaSreebiT. dasta mdidaria 
orsagdulianebis detritusiT .........................................................................................................................................28 m. 

11. igive, rac dasta 10, romlis ukidures zeda nawilSi vnaxeT sarmatuli 
gastropodebis habitusis Gibbula- s warmomadenlebi ..................................................................................2 m. 

aRweril WrilSi dasta 1 TiTqmis mTel sisqeze Seicavs qveda karaganulisaTvis 
(arxaSenis Sreebi) damaxasiaTebel Spaniodontella pulchella Baily-s, ris gamoc am faunis 
Semcveli qviSaqvebis adrekaraganuli asaki araviTar eWvs ar iwvevs. TanxmobiT 
ganlagebul me-2 dastaSi, romelic sruliad msgavsi qviSaqvebiT aris 
warmodgenili,Spaniodontella pulchella Baily - s gverdiT CndebaLutetiidae - ebis axali 
gvarisSavanella Zhg.-is warmomadgeneli - Savanella andrussovi (Toula). ukanaskneli, rogorc 
wesi, regiosarTulis ukidures zeda SreebTan aris dakavSirebuli da e.JRentis (1976) 
monacemebiT gvian karaganulis (varnuli) dasawyisze migvaniSnebs. me-3 dastis qveda 
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SreebSi aRiniSnebaPholadidae-ebis niJarebi, romelTa daculoba ar gvaZlevs saSualebas 
isini saxeobamde ganvsazRvroT. miuxedavad amisa, aRniSnuli endemuri gvaris aseTi 
simravle mxolod qarTveluri regiosarTulisaTvis aris damaxasiaTebeli 
(Ⱦаɜɢɬаɲɜɢɥɢ,1930). Aamave dastis zeda nawilSi Cvens mier nanaxi iqnaEuxinibarnea    
pseudoustjurtensis  (Bog.)  daE.  ustjurtensis (Eichw.), es formebi qarTveluris qveda qvesarTulis 
(xobis Sreebi) saxe-indeqsebad aris miCneuli. rac Seexeba qarTveluris zeda 
qvesarTuls (muxuris Sreebi), Cvens mier aRweril WrilSi marTalia igi unamarxo 
meoTxe dastis qviSaqvebiTaa warmodgenili, magram stratigrafiuli mdebareobiT 
(sarTaganulsa da xobis Sreebs Soris) uTuod muxuris qvesarTulis dones ikavebs. 

 

 
 

aqve unda aRiniSnos, rom e. JRentis (1976) monacemebiT, Caketili auzis axali 
endemuri binadari -Euxinibarnea Zhg., karaganuliBarnea (Anchomasa) ujratamica Andrus.-is  
filogeneturi ganviTarebis gziT warmoiSva da mxolod qarTveluri regiosarTuliT 
Semoifargleba. 
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aRwerili Wrilis moluskur kompleqsebSi mkveTri cvlileba SeiniSneba. 
stratigrafiulad zeviT (dastebi 5-8), sadac Sreebi sruliad gansxvavebul, sakmarisad 
mdidar da mravalferovan moluskur normulzRviuri ieris saxeebs Seicavs, rac 
sarTaganuli regiosarTulisaTvis aris damaxasiaTebeli. 

gansakuTrebiT unda aRiniSnos, rom 5 –6 dastebSi gansazRvruli moluskebidan 
kardiumebis 4 saxeoba (Cardium (Plicatiforme) praeplicatum (Hilb.), C.  baranovense (Hilb.), C. 
hispidiforme (David.), C. platovi (Bog.)) daLutraria lutrari (L.),  pirveladaa dafiqsirebuli 
aRmosavleT parateTisis sarTaganul naleqebSi. 

namdvili normulzRviuri reJimi myardeba ufro mogvianebiT (dasta 7), rac 
mtkicdeba Cvens mier qviSaqvebSi nanaxi iseTi didtaniani polihaluri formebiT, 
rogoricaa - Tellina (Peronidia) planata (L.), Lutraria lutrari (L.), Pitar italica (Defr.), Chlamys multistriata 
(Poli) da sxv. 

stratigrafiulad zeviT (dasta 8) moluskuri faunis kompleqsi isev Raribdeba 
(rCeba mxolod 4 saxeoba), ispoba orsagdulianebis TiTqmis yvela didtaniani 
warmomadgeneli, rac unda aixsnas zRvis marilianobis xelaxali daqveiTebiT. 
miuxedavad amisa, faunis oTxive saxeoba sarTaganuli qvesarTulisTvisaa 
damaxasiaTebeli. 

momdevno me-9 da me-10 dastebi, Tu ar CavTvliT moluskebis detrituss, 
praqtikulad unamarxoa, xolo rac Seexeba me-11 dastas, aq Cvens mier Srenaris mTel 
sisqeze sarmatuli ierisGibbula -ebis warmomadgenlebi dafiqsirda. 

zemoxsenebul WrilSi, veseliankuri qvesarTuli, marTalia paleontologiurad ar 
dasturdeba, magram Cven ar gamovricxavT, rom sarTaganulsa da sarmatul naleqebs 
Soris TanxmobiT ganlagebuli 42 m. sisqis qviSaqvebis Srenari (dastebi 9-10), 
stratigrafiuli mdebareobis mixedviT veseliankurad CaiTvalos. 

aranaklebi farTobi uWiravs karaganul-konkur naleqebs aRmosavleT molasuri 
daZirvis garekaxeTis qvezonaSi, romlis Seswavla saukuneze meti xnis win daiwyo. am 
regionSi gansakuTrebuli sisruliT gamoirCeva Wrilebi sof. sarTiWalis samxreTiT 3-4 
km. mdebare did Tu patara xeobebSi da maT Soris yvelaze ukeTesad md. arxaSenis 
wylis gaswvriv. aq erT uwyvet gaSiSvlebaSi, arxaSenis antiklinis Crdilo frTaSi 
(Ȼуɥеɣɲɜɢɥɢ, 1960) aris warmodgenili naleqebi qveda miocenuridan – zeda sarmatulis 
CaTvliT. swored amotom es Wrili ara erTi mkvlevaris (Ȼуɥеɣɲɜɢɥɢ, 1960;Ⱦɠаɧеɥɢɞɡе, 
1970;ɀɝеɧɬɢ, 1959;Ȼаɝɞаɫаɪɹɧ, 1965;Ⱥɧаɧɢаɲɜɢɥɢ, 1985) Seswavlis obieqti gamxdara. 

gansakuTrebiT damajerebelia e. JRentiს (1958) monacemebi karaganul-konkuri 
sarTulebis da maTi Semadgeneli qvesarTulebis arsebobis Sesaxeb. rac Cvens xelT 
arsebuli paleontologiuri masaliTac dasturdeba. amitom aRniSnuli Sreebis 
detalur ganxilvisagan Tavs Sevikavebʯ da mxolod erT faqtze SevaCerebT yuradRebas. 
kerZoდ, aRniSnul WrilSi zedasarmatuli feradi Tixebisa da qviSaqvebis 
stratigrafiulad qveviT 12 da 16 metrze, Cven mier moxerxda   veseliankuri 
qvesarTulis paleontologiuri dadastureba Semdegi saxeobebiT:  Ervilia trigonula Sok,  
Mactra eichwaldi Lask.,  Chlamys malvine (Dub.),  Donax dentiger Eichw.,  Arca diluvii Lam.,  Aloidis gibba (Ol.),  
Polinices helicina (Brocc.),  Mohrensternia inflata Andrus., Cerithium sp.,  Zamdbergeria sp. 

analogiuri daskvnis gamotana SeZleba (Ⱦɠаɧеɥɢɞɡе, 1970) mikrofaunis iseTi 
warmomadgenlebis mixedviT, rogoricaa Elphidium horidum Bogd., Nonion granosus (Orb.). aqve 
xazgasasmelia isic, rom aRniSnuli stratoni, misTvis damaxasiaTebeli kompleqsiT, 
winaaRmdeg zogi mkvlevarisa, mdebareobs sruliad garkveul stratigrafiul doneze, 
qveda sarmatulsa da sarTaganul qvesarTulebs Soris. 

amrigad, saqarTvelos teritoriaze gavrcelebuli zemoaRniSnuli geologiuri 
Wrilebidan  da calkeuli gamosavlebidan Cven mier mopovebuli faqtiuri masalis 
Seswavlis Sedegebi saSualebas gvaZlevs gavakeToT Semdegi daskvna: geoqronologiuri 
sqema, romelic emyareba moluskuri faunis –luteciidebis da foladidebis   
warmomadgenlebis filogeneturi ganviTarebis calkeul etapebs droSi (ɀɝеɧɬɢ, 1958)  
da romlis monacemebze dayrdnobiTac  dadgenilia karaganulSi arxaSenisa da 
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varnulis, xolo qarTvelurSi xobisa da muxuris qvesarTulebi, dReisaTvis yvelaze 
damajerebelia. iseve, rogorc paleontologiuri masaliT argumentirebulia 
qarTveluri (folasebiani) Sreebis stratigrafiuli damoukidebloba (sur.3). 
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ȾɂȺɌɈɆɈȼɈȿ ɋɈɈȻɓȿɋɌȼɈ  ȼ ɈɁȿɊɇɕɏ ɈɌɅɈɀȿɇɂəɏ ȺɏȺɅɄȺɅȺɄɋɄɈɃ ɋȼɂɌɕ 

(Ɋɚɡɪɟɡ Ⱦɢɥɢɫɤɚ – ɘɠɧɚɹ Ƚɪɭɡɢɹ) 
 

Ɂ. ȼ.  Ⱥɥɟɲɢɧɫɤɚɹ*,  Ƚ. Ɇ. Ɇɚɢɫɭɪɚɞɡɟ 

* ɆȽɍ, Ƚеɨɥɨɝɢɱеɫɤɢɣ ɮаɤуɥɶɬеɬ, Ɇɨɫɤɜа 
 

Diatomite Association in Lacustrine Deposits of the Akhalkalaki Suite (Diliska section – South 

Georgia). Z.Alioshinskaia, G.Maisuradze. *MSU, Geological Faculty, Moscow. In order to study diatomites for 
the first time from interlava lake deposits of the Diliska section (Akhalkalaki suite) the samples were taken. In the 
ЬОМЭТШЧ ЭСО КРО ШП ―ЮЩЩОЫ‖ КЧН ―ХШаОЫ‖ НШХОЫТЭТМ ХКЯКЬ КЫО ОЬЭКЛХТЬСОН КЧН ПШЬЬТХ ПКЮЧК ЫОХТМЬ КЫО ЬЭЮНТed. Their 
stratigraphic levels are stated as Middle Aghchagilian-Eopleistocene = 1.9-2.9Ma. From 23 samples only in the 
ХКвОЫЬ №21 КЧН №2 ЫТМС НТКЭШЦТМ ПХШЫК аКЬ НТЬМШЯОЫОН. IЭ МШЧЭКТЧЬ 97 ПЫОЬС КЧН ЬХТРСЭХв ЬКХТЧО аКЭОЫ ЬЩОМТОЬ КЧН 
their varieties. Among them 79 species and 28 genera are distinguished. In 21 samples 82 forms are determined. 
Their 23% are planktonic species and 77% - benthic. In 2 samples 38 forms (91% - planktonic and 9% -benthic) are 
determined. In general, the Diliska diatomic flora is close to Kisatibi diatomite (Goderdzi suite), as they have 28 
species in common. According to species composition the Diliska flora may conditionally be considered as similar 
to the lower and middle parts of the Kisatibi diatomite layer. 

 
Ⱥхаɥɤаɥаɤаɫɤаɹ ɫɜɢɬа ɜɩеɪɜɵе ɛɵɥа ɜɵɞеɥеɧа  ɉ.Ⱦ Ƚаɦɤɪеɥɢɞɡе (1954) ɜɨ ɜɪеɦɹ ɝеɨɥɨɝɢɱеɫɤɨɝɨ 

ɢɡуɱеɧɢɹ Ⱥхаɥɤаɥаɤɫɤɨɝɨ ɜуɥɤаɧɢɱеɫɤɨɝɨ ɧаɝɨɪɶɹ (ɘɠɧаɹ Ƚɪуɡɢɹ). ɉɨɞ эɬɨɣ ɫɜɢɬɨɣ ɩɨɧɢɦаеɬɫɹ ɬ.ɧ. 
ɛаɡаɥɶɬɨɜаɹ ɮɨɪɦаɰɢɹ - ɦɨɳɧаɹ  ɬɨɥɳа ɩɨɤɪɨɜɨɜ ɞɨɥеɪɢɬɨɜɵх, ɛаɡаɥɶɬɨɜɵх, аɧɞеɡɢɬ-ɛаɡаɥɶɬɨɜɵх ɢ 
аɧɞеɡɢɬɨɜɵх ɥаɜ, ɱеɪеɞуɸɳɢхɫɹ  ɤаɤ ɦеɠɞу ɫɨɛɨɣ, ɬаɤ ɢ ɫ ɨɡеɪɧɵɦɢ ɨɬɥɨɠеɧɢɹɦɢ. ȼɧаɱаɥе ахаɥɤаɥаɤɫɤуɸ 
ɫɜɢɬу ɨɬɧɨɫɢɥɢ ɤ ɜеɪхеɩɥɢɨɰеɧɨɜɨ-ɧɢɠɧе, ɫɪеɞɧеɩɥеɣɫɬɨɰеɧɨɜɨɦу ɜɨɡɪаɫɬу. ɉɨɡɠе, ɩɨɫɥе ɤɨɦɩɥеɤɫɧɨɝɨ 
ɢɡуɱеɧɢɹ ɫɜɢɬɵ, ɫ ɩɪɢɦеɧеɧɢеɦ ɩаɥеɨɧɬɨɥɨɝɢɱеɫɤɨɝɨ, ɩаɥеɨɦаɝɧɢɬɧɨɝɨ, ɪаɞɢɨɥɨɝɢɱеɫɤɨɝɨ, 
аɪхеɨɥɨɝɢɱеɫɤɨɝɨ ɢ ɦɨɪɮɨɫɬɪаɬɢɝɪаɮɢɱеɫɤɨɝɨ ɦеɬɨɞɨɜ ɢɫɥеɞɨɜаɧɢɣ, ɛɵɥ уɫɬаɧɨɜɥеɧ ɜеɪхɧе ɩɥɢɨɰеɧ 
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(ɫɪеɞɧɢɣ аɤɱаɝɵɥ) – эɨɩɥеɣɫɬɨɰеɧɨɜɵɣ (аɩɲеɪɨɧ) ɜɨɡɪаɫɬ ахаɥɤаɥаɤɫɤɨɣ ɫɜɢɬɵ (Ɇаɢɫуɪаɞɡе, 1991; 
Ɇаɢɫуɪаɞɡе, Ʉуɥɨɲɜɢɥɢ, 1999).  

Руɤɨɜɨɞɹɳɢе ɪаɡɪеɡɵ ахаɥɤаɥаɤɫɤɨɣ ɫɜɢɬɵ хɨɪɨɲɨ ɢɡɜеɫɬɧɵ ɜ ɨɤɪеɫɬɨɫɬɹх ɝɨɪ. Ⱥхаɥɤаɥаɤɢ, ɜ 
ɤаɧɶɨɧɨɨɛɪаɡɨɦ уɳеɥɢɢ ɪ. ɉаɪаɜаɧɢ, ɜ 3-х ɤɦ ɡаɩаɞɧее ɢ ɫеɜеɪɨ-ɡаɩаɞɧее ɨɬ ɰеɧɬɪа ɝɨɪɨɞа, ɜ ɐаɥɤɢɧɫɤɨɦ 
ɪаɣɨɧе -  ɧа ɡаɩаɞɧɨɦ ɫɤɥɨɧе Ȼеɞеɧɫɤɨɝɨ хɪеɛɬа, ɧа Ƚɨɦаɪеɬɫɤɨɦ ɢ Ⱦɦаɧɢɫɫɤɨɦ ɩɥаɬɨ (уɳ. ɪеɤ ɒаɜɰɤаɥа ɢ 
Ɇаɲаɜеɪа).  ȼ 30-ɵх ɝɨɞах ɩɪɨɲɥɨɝɨ ɜеɤа ɧа Ⱥхаɥɤаɥаɤɫɤɨɦ ɩɥаɬɨ ɢ ɜ ɐаɥɤɢɧɫɤɨɣ ɤɨɬɥɨɜɢɧе Ʉ.ȿ.Ƚаɛуɧɢɹ 
ɜɵɞеɥɢɥ ɞɨɥеɪɢɬɨɜɵе ɥаɜɵ ɞɜух ɝеɧеɪаɰɢɣ, ɪаɡɞеɥеɧɧɵе ɦеɠɥаɜɨɜɵɦɢ ɨɡеɪɧɨ-ɬеɪɪɢɝеɧɧɵɦɢ 
ɨɬɥɨɠеɧɢɹɦɢ. Таɤ ɜɨɲɥɢ ɜ ɝеɨɥɨɝɢɱеɫɤɨɣ ɥɢɬеɪаɬуɪе ɩɨɧɹɬɢɹ ―ɧɢɠɧɢе‖ ɢ ―ɜеɪхɧɢе‖ ɞɨɥеɪɢɬɨɜɵе ɩɨɬɨɤɢ ɢ 
ɦеɠɥаɜɨɜɵе ɨɡеɪɧɵе ɨɬɥɨɠеɧɢɹ. Ʉɨɦɩɥеɤɫ эɬɢх ɨɛɪаɡɨɜаɧɣ ɜ ɩɨɫɥеɞуɸɳеɦ ɛɵɥɢ ɧаɡɜаɧɵ ɰаɥɤа-
ахаɥɥаɥаɤɫɤɨɣ ɫɜɢɬɨɣ.  

Иɫɫɥеɞɨɜаɧɢɹɦɢ уɱеɧɵх-ɝеɨɥɨɝɨɜ Ƚɪуɡɢɢ ɢ Ⱥɪɦеɧɢɢ (Ʌ.И.Ɇаɪуаɲɜɢɥɢ, ɇ.И ɋхɢɪɬɥаɞɡе, ɉ.Ⱦ 
Ƚаɦɤɪеɥɢɞɡе, Ⱦ.Ƚ.Ⱦɠɢɝауɪɢ. Ⱥ.Т.Ⱥɫɥаɧɹɧ,, Ⱥ.Ⱥ.Ƚаɛɪɢеɥɹɧ, ɋ.ɉ.Ȼаɥɶɹɧ ɢ ɞɪ.) ɛɵɥɨ уɫɬаɧɨɜɥеɧɨ, ɱɬɨ  
ɩɪɨɰеɫɫ ɫеɞɢɦеɧɬаɰɢɢ ɨɡеɪɧɵх ɨɬɥɨɠеɧɢɣ  ɜ ɘɠɧɨɣ Ƚɪуɡɢɢ, ɜ Ɂаɩаɞɧɨɣ Ⱥɪɦеɧɢɢ ɢ  ȼɨɫɬɨɱɧɨɣ Ⱥɧаɬɨɥɢɢ  
ɛɵɥ ɧаɱаɬ ɜ ɩɨɡɞɧеɦ ɩɥɢɨɰеɧе (ɜ аɤɱаɝɵɥе ɩɨ ɤаɫɩɢɢɫɤɨɣ ɫхеɦе, ɨɤɨɥɨ 3,5 ɦɥɧ.ɥ.ɧ.). ɋ эɬɨɝɨ ɜɪеɦеɧɢ 
ɧаɱаɥɢɫɶ ɦɨɳɧɵе ɢɡɜеɪɠеɧɢɹ ɥаɜ ɢ ɩɢɪɨɤɥаɫɬɢɤɢ ɛаɡаɥɶɬɨɜɨɣ ɮɨɪɦаɰɢɣ, ɨɬɧɨɫɹɳɢеɫɹ ɤɨ ɜɬɨɪɨɦу  ɰɢɤɥу 
ɩɨɫɬɨɪɨɝеɧɧɨɣ ɮаɡɵ ɜуɥɤаɧɢɡɦа. Ʌаɜɨɜɵе ɩɨɬɨɤɢ ɢ ɩɨɤɪɨɜɵ ɫɩɨɫɨɛɫɬɜɨɜаɥɢ ɩɥаɧаɰɢɢ эɪɨɞɢɪɨɜаɧɧɨɣ 
ɩɨɜеɪхɧɨɫɬɢ ɩɨɞɫɬɢɥаɸɳеɝɨ ɫуɛɫɬɪаɬа, ɩɪеɞɫɬаɜɥеɧɧɨɝɨ ɜуɥɤаɧɢɬаɶɢ ɦɢɨ-ɩɥɢɨɰеɧа (ɝɨɞеɪɞɡɫɤаɹ, 
ɜɨхɱаɛеɪɞɫɤаɹ ɫɜɢɬа), ɢ ɢɧɬеɧɫɢɜɧɨ ɞɢɫɥɨɰɢɪɨɜаɧɵɦɦɢ ɜуɥɤаɧɨɝеɧɧɨ-ɦɨɪɫɤɢɦɢ ɨɬɥɨɠеɧɢɹɦɢ ɫɪеɞɧеɝɨ ɢ 
ɜеɪхɧеɝɨ эɨɰеɧа. ȼуɥɤаɧɢɡɦ ɧɨɫɢɥ аɪеаɥɶɧɵɣ хаɪаɤɬеɪ. Ʌаɜɨɜɵе ɩɨɬɨɤɢ ɫɥɢɜаɹɫɶ ɨɛɪаɡɨɜɵɜаɥɢ 
еɫɬеɫɬɜеɧɧɵе ɡаɩɪуɞɧɵе ɨɡеɪɧɵе ɱаɲɢ ɬɢɩа ɉаɪаɜаɧɫɤɨɝɨ ɨɡеɪа, ɜ ɤɨɬɨɪɵх ɧаɤаɩɥɢɜаɥɢɫɶ ɝɥɢɧɢɫɬɨ-
ɩеɫɱаɧɢɫɬɵе ɨɬɥɨɠеɧɢɹ, ɩеɪеɦеɠаɸɳɢеɫɹ ɫ ɜуɥɤаɧɢɱеɫɤɢɦ ɩеɫɤɨɦ, ɩеɩɥаɦɢ ɢ ɞɢаɬɨɦɨɜɵɦɢ ɫɥɨɹɦɢ. 
Ⱥɧаɥɨɝɢɱɧɵе ɨɡеɪɧɵе ɨɬɥɨɠеɧɢɹ ɲɢɪɨɤɨ ɪаɡɜɢɬɵ ɢ ɜ Ⱥɪɦеɧɢɢ ɜ ɛаɫɫеɣɧе ɪ. ȼɨɪɨɬаɧ (ɋɢɫɢаɧ), ɇуɪɧуɫ, 
ɒɢɪаɤɫɤɨɣ ɤɨɬɥɨɜɢɧе ɢ ɞɪ. ɇеɛеɡɢɧɬеɪеɫɧɨ ɨɬɦеɬɢɬɶ, ɱɬɨ ɜ ɜуɥɤаɧɨɝеɧɧɨ-ɤɨɧɬɢɧеɧɬаɥɶɧɵх ɨɬɥɨɠеɧɢɹх 
ɝɨɞеɪɞɡɫɤɨɣ ɢ ɜɨхɱаɛеɪɞɫɤɨɣ ɫɜɢɬ (ɩɢɪɨɤɥаɫɬɢɤа ɢ ɬуɮɵ) ɧɢɝɞе ɧе ɜɫɬɪеɱаɸɬɫɹ, ɜ ɤɥаɱɢɱеɫɤɨɦ ɩɨɧɢɦаɧɢɢ, 
ɪеɥɢɤɬɨɜɵе ɨɡеɪɧɵе ɨɬɥɨɠеɧɢɹ. Тɨɥɶɤɨ ɤɢɫаɬɢɛɫɤуɸ ɞɢаɬɨɦɢɬɨɜуɸ ɬɨɥɳу ɦɧɨɝɢе ɢɫɫɥеɞɨɜаɬеɥɢ 
ɝеɧеɬɢɱеɫɤɢ ɫɜɹɡɵɜаɸɬ ɫ ɨɡеɪɧɵɦ ɛаɫɫеɣɧɨɦ ɜ ɝɨɞеɪɞɡɫɤɨɣ ɫɜɢɬе ɜ ɞɨɥɢɧе ɪ. ɍɪаɜеɥɢ (ɗɪуɲеɬɫɤɨе 
ɧаɝɨɪɶе), ɞаɬɢɪуɹ ɢх  ɦɢɨɰеɧɨɦ, ɪаɧɧɢɦ ɩɥɢɨɰеɧɨɦ ɢɥɢ ɩɪɨɫɬɨ ɩɥɢɨɰеɧɨɦ. ɇɨ ɩɨ ɫуɳеɫɬɜуɸɳɢɦ ɞаɧɧɵɦ, 
а ɬаɤɠе ɧаɲɢɦ ɧаɛɥɸɞеɧɢɹɦ ɧа ɨɛɲɢɪɧɨɣ ɬеɪɪɢɬɨɪɢɢ ɘɠɧɨɤаɜɤаɡɫɤɨɝɨ  ɜуɥɤаɧɢɱеɫɤɨɝɨ  ɧаɝɨɪɶɹ ɞɪеɜɧɢе 
ɨɡеɪɧɵе ɨɬɥɨɠеɧɢɹ ɜ ɱаɳе ɩɨɪɢуɪɨɱеɧɵ  ɤ ɜɵхɨɞаɦ ɨɫɧɨɜɧɵх ɥаɜ (ɤ ɞɨɥеɪɢɬаɦ, ɛаɡаɥɶɬаɦ). Таɤ, ɧаɩɪɢɦеɪ, 
Ȼ.Ɏ.Ɇеɮɮеɪɬ (1933) ɜ ɛаɫɫеɣɧе ɪ. ɍɪаɜеɥɢ (Ⱥхаɥɰɢхɫɤɢɣ ɪаɣɨɧ - ɘ.Ƚ.) у ɫ.ɫ. Ʉɢɫаɬɢɛɢ ɢ Ƚɢɨɪɝɢɰɦɢɧɞа 
ɮɢɤɫɢɪуеɬ ɜɵхɨɞɵ ɛеɥɵх ɬуɮɨɜ ɜ ɫɪеɞɧеɣ ɱаɫɬɢ ɤɨɬɨɪɵх ɨɛɧаɠаɸɬɫɹ ɛеɥɵе ɞɢаɬɨɦɨɜɵе ɫɥɨɢ ɦɨɳɧɨɫɬɶɸ 
ɞɨ 6 ɦ. Тɨɥɳа ɡаɥеɝаеɬ ɧа  ɛаɡаɥɶɬɨɜɵх ɥаɜах ɢ ɢх ɛɪеɤɱɢɹх (ɜɢɞɢɦɨ ɤɨɧɬаɤɬɧɨɣ ɡɨɧɵ ɦеɠɞу ɥаɜɨɜɵɦɢ 
ɩɨɬɨɤаɦɢ – Ƚ.Ɇ.).   

ɉɨɱɬɢ аɧаɥɨɝɢɱɧуɸ ɤаɪɬɢɧу ɨɩɢɫɵɜаеɬ Р.И.ɋхɢɪɬɥаɞɡе (1958). Ⱥɜɬɨɪ  ɫɜɹɡɵɜаеɬ ɜɵхɨɞɵ ɞɢаɬɨɦɢɬа ɫ 
ɨɫɧɨɜɧɵɦɢ ɥаɜаɦɢ, ɧɨ ɨɬɧɨɫɢɬ ɢх ɤ ɦɢɨ-ɩɥɢɨɰеɧу (ɝɨɞеɪɞɡɫɤаɹ ɫɢɬа). ɇа ɩɪаɜɨɦ ɛеɪеɝу ɪ. ɍɪаɜеɥɢ. ɧа 
уɪɨɜɧе Ʉɢɫаɬɢɛɫɤɨɝɨ ɦеɫɬɨɪɨɠɞеɧɢɹ ɜ ɨɤɪеɫɬɧɨɫɬɹх ɫ.ɫ. ɑɨɛаɪеɬɢ, Ɉɪɝɨɪа, ɋаɤуɞаɛеɥɢ  ɧаɦɢ ɛɵɥɢ 
ɨɛɫɥеɞɨɜаɧɵ ɪаɡɪеɡɵɵ  ɨɩɢɫаɧɧɵе Ȼ.Ɏ.Ɇеɮɮеɪɬɨɦ ɜɵхɨɞɵ ɞɢаɬɨɦɨɜɵх ɝɥɢɧ ɢ ɬуɮɨɜ,  ɩɨɞɫɬɢɥаеɦɵе 
ɞɨɥеɪɢɬɨɜɵɦɢ ɥаɜаɦɢ ɢ ɩɨɤɪɵɜаеɦɵе ɤаɤ ɥаɜаɦɢ, ɬаɤ ɢ аɥɥɸɜɢаɥɶɧɵɦɢ ɨɬɥɨɠеɧɢɹɦɢ. Ʌаɜɨɜɵе ɩɨɤɪɨɜɵ ɢ 
аɥɥɸɜɢаɥɶɧɵе ɧаɧɨɫɵ ɧахɨɞɹɬɫɹ ɧа ɨɬɧɨɫɢɬеɥɶɧɨɣ ɜɵɫɨɬе хɨɪɨɲɨ ɢɡɜеɫɬɧɨɣ ɜ Ⱥхаɥɰɢхɫɤɨɣ ɤɨɬɥɨɜɢɧе 
Туɬаɞɠɜаɪɫɤɨɣ (ɉ.Ⱦ.Ƚаɦɤɪеɥɢɞɡе, 1949) ɬеɪɪаɫɵ  - 550-600 ɦ ɨɬ уɪɨɜɧɹ ɪ. Ɇɬɤɜаɪɢ. Ⱥɧаɥɨɝɢɱɧɵɣ уɪɨɜеɧɶ 
ɡаɧɢɦаеɬ ɜɵɞеɥеɧɧаɹ ɧаɦɢ ɧа Ⱥхаɥɤаɥаɤɫɤɨɦ ɩɥаɬɨ БI1–ɹ ɬеɪɪаɫа  ɪ. Ɇɬɤɜаɪɢ (Ʉуɪа) ɜɵɲе ɝɨɪ. Ⱥɫɩɢɧɞɡа,  
ɝɞе ɬаɤɠе ɲɢɪɨɤɨ ɩɪеɞɫɬаɜɥеɧɵ ɞɨɥеɪɢɬɨɜɵе ɥаɜɨɜɵе ɩɨɤɪɨɜɵ  ɫ ɨɡеɪɧɵɦɢ ɢ аɥɥɸɜɢаɥɶɧɵɦɢ 
ɨɬɥɨɠеɧɢɹɦɢ, ɫ ɞɢаɬɨɦɨɜɵɦɢ ɩɪɨɫɥɨɹɦɢ (ɪаɡɪеɡɵ Ⱦɢɥɢɫɤа-Ⱥхаɥɤаɥаɤɢ).  ɉɨɫɥеɞɧɢе ɧаɦɢ ɨɬɧеɫеɧɵ ɤ 
ɫɪеɞɧеɦу аɤɱаɝɵɥу - эɨɩɥеɣɫɬɨɰеɧ (ахаɥɤаɥаɤɫɤаɹ ɫɜɢɬа = ɜеɪхɧɢɣ ɩɥɢɨɰеɧ)  -  ɪаɞɢɨɥɨɝɢɱеɫɤɢɣ ɜɨɡɪаɫɬ 
2,9-0,8 ɦɥɧ.ɥ. (Ɇаɢɫуɪаɞɡе, Ʉуɥɨɲɜɢɥɢ, 1999; 2004.). 

ɗɬɨɬ ɤɪаɬɤɢɣ ɦɨɪɮɨ-ɫɬɪаɬɢɝɪаɮɢɱеɫɤɢɣ ɨɛɡɨɪ Ⱥхаɥɰɢхɫɤɨɝɨ ɪаɣɨɧа ɢ ɜ ɱаɫɬɧɨɫɬɢ ɩɪɨɢɫхɨɠɞеɧɢɹ 
Ʉɢɫаɬɢɛɫɤɢх ɞɢаɬɨɦɢɬɨɜ ɩɪɢɜɨɞɢɬɫɹ ɜ ɫɜɹɡɢ ɢɡɜеɫɬɧɵɦ ɫɨɦɧеɧɢеɦ ɪɹɞа ɢɫɫɥеɞɨɜаɬеɥеɣ  ɨ ɩɪɢɧаɞɥеɠɧɨɫɬɢ 
Ʉɢɫаɬɢɛɫɤɢх ɞɢаɬɨɦɢɬɨɜ ɤ ɝɨɞеɪɞɡɫɤɨɣ ɫɜɢɬе (Ƚ.Ⱥɛɢх, Ⱦ.Ⱦɠɢɝауɪɢ, Ƚ.Ƚуɞɠаɛɢɞɡе, Ⱥ.Ʉɪɢɲɬɨɮɨɜɢɱ). 
ɇаɩɪɢɦеɪ, Ɇ.Ⱦ ɍɡɧаɞɡе (1951) уɤаɡɵɜаɥа ɩɨɥɧɨе ɪаɡɥɢɱɢе ɦаɤɪɨɮɥɨɪɵ эɬɢх ɨɬɥɨɠеɧɢ. ɗɬɨ ɩɨɞɬɜеɪɠɞаеɬɫɹ 
ɮаɤɬɢɱеɫɤɢɦ ɦаɬеɪɢаɥɨɦ ɨ ɝеɧеɬɢɱеɫɤɨɣ ɫɜɹɡɢ ɞɢаɬɨɦɢɬɨɜ Ʉɢɫаɬɢɛɫɤɨɝɨ ɦеɫɬɨɪɨɠɞеɧɢɹ ɫ ɞɢаɬɨɦɢɬаɦɢ  
ɨɡеɪɧɵх ɨɬɥɨɠеɧɢɢ  ɫ. Ⱦɢɥɢɫɤа. 

Ɉɩɨɪɧɵɣ ɪаɡɪеɡ Ⱦɢɥɢɫɤа, ɜ Ⱥхаɥɤаɥаɤɫɤɨɦ ɫɬɪаɬɨɬɢɩɢɱеɫɤɨɦ ɪаɣɨɧе эɨɩɥеɣɫɬɨɰеɧа ɧахɨɞɢɬɫɹ ɧа 
ɘɠɧɨɝɪуɡɢɧɫɤɨɦ ɜуɥɤаɧɢɱеɫɤɨɦ ɧаɝɨɪɢɢ, ɧа ɥеɜɨɦ ɛеɪеɝу ɪ. ɉаɪаɜаɧɢ  (ɩɪаɜɵɣ ɩɪɢɬɨɤ ɪ. Ɇɬɤɜаɪɢ), ɜ 3-х 
ɤɦ ɋɁ-ее ɨɬ ɝɨɪ. Ⱥхаɥɤаɥаɤɢ. ȼ ɪаɡɪеɡе  ɤаɧɶɨɧɨɨɛɪаɡɧɨɝɨ уɳеɥɶɹ ɜɵɫɨɬɨɣ ɞɨ 60 ɦ ɜɵɞеɥɹɸɬɫɹ: 
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1. Ɉɥɢɜɢɧɨɜɵе ɞɨɥеɪɢɬɵ (―ɧɢɠɧɢе‖) ɫɜеɬɥɨ-ɫеɪɵе,  ɦаɫɫɢɜɧɵе,  ɜɢɞɢɦаɹ  ɦɨɳɧɨɫɬɶ … 10-12 ɦ. 
2. Ɉɡеɪɧɵе ɨɬɥɨɠеɧɢɹ, ɩɨɫɥɨɣɧɨе ɱеɪеɞɨɜаɧɢе ɝɥɢɧ, ɜуɥɤаɧɢɱеɫɤɨɝɨ ɩеɫɤа, ɩеɩɥа, ɝɪаɜеɥɢɬɨɜ, 

ɞɢаɬɨɦɢɬа ɪаɡɧɨɢ ɬɨɥɲɢɧɵ; (ɜɫеɝɨ ɧаɫɱɢɬаɧɨ 23 ɫɥɨɹ) ɫ  ɨɛɳеɣ ɦɨɳɧɨɫɬɶɸ 33 ɦ. ȼ ɧɢɠɧеɣ ɱаɫɬɢ ɪаɡɪеɡа 
(2-ɨɣ ɫɥɨɣ) ɨɛɧаɠаɸɬɫɹ ɫɤɨɩɥеɧɢɹ ɱɢɫɬɨɝɨ ɞɢаɬɨɦɢɬа, ɦɨɳɧɨɫɬɶɸ ɞɨ 3 ɦ. ȼ ɜеɪхɧеɣ ɱаɫɬɢ  ɪаɡɪеɡа (21-ɣ 
ɫɥɨɣ) ɬаɤɠе ɮɢɤɫɢɪуеɬɫɹ ɩаɱɤа ɞɢаɬɨɦɨɜɵх ɝɥɢɧ ɦɨɳɧɨɫɬɶɸ 2,7 ɦ. Ɂаɜеɪɲаеɬɫɹ ɪаɡɪеɡ ɜɵɠɠеɧɧɨɣ  
ɢɫɤɨɩаеɦɨɣ ɩɨɱɜɨɣ, ɫ ɫуɪɝуɱɧɨɣ ɨɬɞеɥɶɧɨɫɬɶɸ, ɤɪаɫɧɨɝɨ ɰɜеɬа, ɬɨɥɳɢɧɨɣ ….10-15 ɫɦ. 

3. Ⱦɜа ɩɨɬɨɤа ɨɥɢɜɢɧɨɜɵх ɞɨɥеɪɢɬɨɜ (―ɜеɪхɧɢе‖) ɦаɫɫɢɜɧɵх, ɫ хɨɪɨɲɨ ɜɵɪаɠеɧɧɨɣ ɤɨɧɬаɤɬɧɨɣ ɡɨɧɨɣ                   
Ɉɛɳаɹ ɦɨɳɧɨɫɬɶ ………12-15 ɦ. 

Раɡɪеɡ Ⱦɢɥɢɫɤа ɛɵɥ ɢɡуɱеɧ ɤɨɦɩɥеɤɫɧɨ ɫ ɢɫɩɨɥɶɡɨɜаɧɢеɦ ɪаɞɢɨɥɨɝɢɱеɫɤɨɝɨ (AЫ-Ar), 
ɩаɥеɨɦаɝɧɢɬɧɨɝɨ, ɩаɥеɨɧɬɨɥɨɝɢɱеɫɤɨɝɨ, ɩаɥɢɧɨɥɨɝɢɱеɫɤɨɝɨ, ɦɨɪɮɨɫɬɪаɬɢɝɪаɮɢɱеɫɱɤɨɝɨ ɦеɬɨɞɨɜ 
(Ɇаɢɫуɪаɞɡе, 1984; Ʌ.ȼеɤуа ɢ ɞɪ., 1982; Ⱦɠɢɝауɪɢ, 1991;FОЫЫТЧР ОЭ КХ. 1996;). ȼ ɜеɪхɧеɣ ɱаɫɬɢ ɪаɡɪеɡа 
ɨɛɧаɪуɠеɧа ɮауɧа ɦɥеɤɨɩɢɬаɸɳɢх ɨɩɪеɞеɥеɧɧаɹ Ⱥ.Ʉ ȼеɤуа AЧКЧМЮЬ КЫЯОЫЧОЧЬТЬ, EqЮЮЬ ЬЭОЧШЧТЬ, LОЩЭШЛШЬ ɢ 
ɞɪ. ɉɨ ɝаɛɢɬуɫу ɮауɧа эɨɩɥеɣɫɬɨɰеɧɨɜаɹ (аɩɲеɪɨɧ) ɢ ɹɜɥɹеɬɫɹ аɧаɥɨɝɨɦ Ⱦɦаɧɢɫɫɤɨɣ ɢ ɐаɥɤɢɧɫɤɨɣ  
ɮɨɫɫɢɥɢɹɦɢ. Ʌаɜɵ ɤɪɨɜɥɢ ɨɡеɪɧɵх ɨɬɥɨɠеɧɢɣ ɞаɬɢɪɨɜаɧɵ AЫ-AЫ ɦеɬɨɞɨɦ - 1,9 ɦɥɧ.ɥ., ɩɨɞɫɬɢɥаɸɳɢе – 2,9 
ɦɥɧ. ɥ. Таɤɢɦ ɨɛɪаɡɨɦ, ɞɢаɬɨɦɢɬɵ ɨɡеɪɧɵх ɨɬɥɨɠеɧɢɣ Ⱦɢɥɢɫɤа ɢɦеɸɬ ɬɨɱɧɵе ɜɨɡɪаɫɬɧɵе ɝɪаɧɢɰɵ. 

ɇɢɠе ɞаɸɬɫɹ ɪеɡуɥɶɬаɬɵ ɞɢаɬɨɦɨɜɨɝɨ аɧаɥɢɡа ɨɬɥɨɠеɧɢɣ  ɪаɡɪеɡа  ɫ. Ⱦɢɥɢɫɤа: Иɡ уɤаɡаɧɧɨɝɨ ɪаɡɪеɡа 
ɛɵɥɨ ɨɬɨɛɪаɧɧɨ ɢ ɩɪɨаɧаɥɢɡɢɪɨɜаɧɧɨ 23 ɨɛɪаɡɰа. ȼ ɞɜух ɢɡ ɧɢх (ɨɛɪ. 21 ɢ 2) ɨɛɧаɪуɠеɧа ɛɨɝаɬаɹ 
ɞɢаɬɨɦɨɜаɹ ɮɥɨɪа. Ɉɧа ɧаɫɱɢɬɵɜаеɬ 97 ɜɢɞɨɜ  ɢ ɪаɡɧɨɜɢɞɧɨɫɬеɣ ɩɪеɫɧɨɜɨɞɧɵх ɢ ɩɪеɫɧɨɜɨɞɧɨ-
ɫɨɥɨɧɨɜаɬɨɜɨɞɧɵх ɞɢаɬɨɦɨɜɵх ɜɨɞɨɪɨɫɥеɣ, ɩɪɢɧаɞɥеɞаɳɢх ɤ 79 ɜɢɞаɦ ɢ 28 ɪɨɞаɦ(ɬаɛɥ.1). 

ȼ ɨɛɪаɡɰе 21, ɨɬɨɛɪаɧɧɨɦ ɢɡ ɞɢаɬɨɦɨɜɵх ɫɥаɛɨ ɨɩеɫɱаɧеɧɧɵх ɝɥɢɧ, ɜ 1 ɝɪ. ɩɨɪɨɞɵ ɫɨɞеɪɠɢɬɫɹ 
66480000 ɫɬɜɨɪɨɤ ɞɢаɬɨɦеɣ. Ɂɞеɫɶ ɨɩɪеɞеɥеɧɨ 82 ɮɨɪɦɵ. ɋ уɱеɬɨɦ ɜɫɬɪеɱаеɦɨɫɬɢ 23% ɫɨɫɬаɜɥɹɸɬ 
ɩɥаɧɤɬɨɧɧɵе ɜɢɞɵ ɢ 77% ɛеɧɬɨɫɧɵе. 

ȼ ɩɥаɧɤɬɨɧɧɨɣ ɝɪуɩɩе ɞɨɦɢɧɢɪуеɬ CвМХШЭОХХК МШЦЭК. Ɉɧа ɜɫɬɪеɱаеɬɫɹ ɫ ɤɨɥɢɱеɫɬɜеɧɧɨɣ ɨɰеɧɤɨɣ 
―ɱаɫɬɨ‖, ɫɨɫɬаɜɥɹɹ ɜ эɬɨɣ ɝɪуɩɩе 45%. ɋуɛɞɨɦɢɧаɧɬɨɦ ɹɜɥɹеɬɫɹ MОХШЬТЫК ТЭКХТМК – 22%. ɋɨɞеɪɠаɧɢе 
ɨɫɬаɥɶɧɵх  ɩɥаɧɤɬɨɧɧɵх ɞɢаɬɨɦеɣ ɧе ɩɪеɜɵɲаеɬ 2-3 %: Melosira italica var. valida, Tabellaria fanestrata, 
Synedra ulna var. danica. 

ɋɪеɞɢ ɛеɧɬɨɫɧɵх ɞɢаɬɨɦɨɜɵх ɩɪеɨɛɥаɞаɸɬ ɮɨɪɦɵ ɝɪуɧɬɨɜ ɢ ɨɛɪаɫɬаɧɢɣ ɜɵɫɲɢх ɜɨɞɧɵх ɪаɫɬеɧɢɣ. 
―ɑаɫɬɨ‖ ɜɫɬɪеɱаɸɬɫɹ SвЧОНЫК ЮХЧК, EЩТЭСОЦТК гОЛЫК ЯКЫ.ЬКбШЧТМК, ―ɧеɪеɞɤɨ‖ MОХШЬТЫК ЬМКЛЫШЬК, TКЛellaria 
flocculosa, Cocconeis placentula, Rhoicospenia curvata, Navicula radiosa, Epithemia zebra var. porcellus, E. 
ЭЮЫРТНК ЯКЫ. РЫКЧЮХКЭК, NТЭгЬМСТК КЦЩСТЛТК, N. ПШЧЭТМШХК. Раɡɧɨɨɛɪаɡɧɨ ɜ ɜɢɞɨɜɨɦ ɨɬɧɨɲеɧɢɢ ɩɪеɞɫɬаɜɥеɧɵ 
ɪɨɞа: SвЧОНЫК, NКЯТМЮХК, CвЦЛОХХК, Gomphonema, Nitzschia. 

ɋɥеɞуеɬ ɨɬɦеɬɢɬɶ ɩɥɨхуɸ ɫɨхɪаɧɧɨɫɬɶ ɫɬɜɨɪɨɤ ɞɢаɬɨɦеɣ ɜ ɞɢаɬɨɦɢɬɨɜɵх ɝɥɢɧах. Ɇɧɨɝɢе эɤɡеɦɩɥɹɪɵ 
ɩɪеɞɫɬаɜɥеɧɵ ɨɛɥɨɦɤаɦɢ (ɮɨɬɨ 1). ȼ ɨɛɪаɡɰе 2, ɨɬɨɛɪаɧɧɨɦ ɢɡ ɞɢаɬɨɦɢɬɨɜ ɜɛɥɢɡɢ ɨɫɧɨɜɧɨɝɨ ɪаɡɪеɡа, ɜ 1 ɝɪ. 
ɨɫаɞɤа ɫɨɞеɪɠɢɬɫɹ  2659200000 ɫɬɜɨɪɨɤ ɞɢаɬɨɦеɣ, ɬ.е. ɜ 40 ɪаɡ ɛɨɥɶɲе, ɱеɦ ɜ ɞɢаɬɨɦɢɬɨɜɵх ɝɥɢɧах. ɇɨ 
ɜɢɞɨɜɨе ɪаɡɧɨɨɛɪаɡɢе ɛɨɥее ɱеɦ ɜ 2,5 ɪаɡа ɦеɧɶɲе. Ɂɞеɫɶ ɨɩɪеɞеɥеɧɨ 38 ɮɨɪɦ  Ⱦɢаɬɨɦɢɬах, ɜ ɨɬɥɢɱɢе ɨɬ 
ɞɢаɬɨɦɨɜɵх ɝɥɢɧ,  ɝɨɫɩɨɞɫɬɜуɸɬ ɩɥаɧɤɬɨɧɧɵе ɮɨɪɦɵ, ɫɨɫɬаɜɥɹɸɳɢе 91%.  Ɉɫɬаɥɶɧаɹ ɱаɫɬɶ ɩɪɢɧаɞɥеɠɢɬ 
ɛеɧɬɨɫɧɵɦ ɮɨɪɦаɦ  – 9%.  
 

 
 

Ɏɨɬɨ 1.  Ⱦɢаɬɨɦеɣ ɞɢаɬɨɦɨɜɵх ɝɥɢɧ (ɨɛɪ.21)  CТМХШЭОХХК МШЦЭК (б). 
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ɉɥаɧɤɬɨɧɧаɹ ɝɪуɩɩа ɞɢаɬɨɦеɣ (ɩɨɱɬɢ 100%) ɩɨɥɧɨɫɬɶɸ ɩɪеɞɫɬаɜɥеɧɵ ɩɨɪɨɞɨɨɛɪаɡуɸɳɢɦɢ ɮɨɪɦаɦɢ 
- SЭОЩСКЧШНТЬМЮЬ КЬЭЫКОК ЯКЫ. ЦТЧЮЭЮХК. Ɇеɧее 1%, ɩɪɢ ɦаɫɫɨɜɨɣ ɨɰеɧɤе ɜɫɬɪеɱаеɦɨɫɬɢ, ɩɪɢхɨɞɢɬɫɹ ɧа  
Synedra ulna var. danica. 

ɋɪеɞɢ ɛеɧɬɨɫɧɵх ɞɢаɬɨɦɨɜɵх ɜɨɞɨɪɨɫɥеɣ ɜ ɨɛɳеɣ ɦаɫɫе ɧаɛɥɸɞаɸɬɫɹ  FЫКРТХКЫТК МШЧЬЭЫЮОЧЬ ЯКЫ. 
venter, F. brevistriata, Synedra capitata var. gracilis, Cymbella turgida, Mitzschia fonticola, N. palea, N.palea var. 
НОЛТХТЬ, ɱаɳе ɜɫɬɪеɱаɸɬɫɹ OЩОЩСШЫК ЦКЫЭвТ ЯКЫ. КЦЩСТШбвЬ, AЦЩСШЫК ШЯКХТЬ ЯКЫ.ЩОНТМЮХЮЬ, ɧеɪеɞɤɨ NКЯТМЮХК 
РЫКМТХТЬ NТЭгЬМСТК КЦЩСТЛТК. Ɉɫɬаɥɶɧɵе ɮɨɪɦɵ ɩɪеɞɫɬаɜɥеɧɵ еɞɢɧɢɱɧɵɦɢ эɤɡеɦɩɥɹɪаɦɢ. ɋɬɜɨɪɤɢ 
ɞɢаɬɨɦɨɜɵх ɜɨɞɨɪɨɫɥеɣ ɜ ɞɢаɬɨɦɢɬах, ɜ ɨɬɥɢɱɢе ɨɬ ɞɢаɬɨɦɨɜɵх ɝɥɢɧ, ɩɪеɤɪаɫɧɨɣ ɫɨхɪаɧɧɨɫɬɢ (ɮɨɬɨ 2). 
 

  

Ɏɨɬɨ 2.  Ⱦɢаɬɨɦеɢɞɢаɬɨɦɢɬɨɜ (ɨɛɪ. 2);  а) – Stephanodiscus astrea var. minuta (x), Sinedra capita var. gracilis (xx);b) – 
Stephanodiscus astrea var. minutela (x), Sinedra capitata var. cuneata (xx). 

 
ɉɪɢ ɫɨɩɨɫɬаɜɥеɧɢɢ ɫɢɫɬеɦаɬɢɱеɫɤɢх ɫɩɢɫɤɨɜ ɞɢаɬɨɦеɣ, ɧаɣɞеɧɧɵх ɜ ɞɢаɬɨɦɨɜɵх ɝɥɢɧах ɢ ɜ 

ɞɢаɬɨɦɢɬах, ɨɛɧаɪуɠɢɜаɸɬɫɹ  23 ɮɨɪɦɵ ɨɛɳɢе ɞɥɹ ɨɛеɢх ɮɥɨɪ. Ɉɬɦеɱеɧɧɵе ɜɵɲе ɨɬɥɢɱɢɹ 
ɫɜɢɞеɬеɥɶɫɬɜуɸɬ ɨ ɪаɡɧɵх эɤɨɥɨɝɢɱеɫɤɢх уɫɥɨɜɢɹх, ɫуɳеɫɬɜɨɜаɜɲɢх ɜ ɩеɪɢɨɞ ɢх ɮɨɪɦɢɪɨɜаɧɢɹ. ɋуɞɹ ɩɨ 
ɹɜɧɨɦу ɝɨɫɩɨɞɫɬɜу ɩɥаɧɤɬɨɧɧɵх ɜɢɞɨɜ ɜ ɞɢаɬɨɦɢɬах, ɨɧɢ ɧаɤаɩɥɢɜаɥɢɫɶ ɜ ɜɨɞɨеɦе ɫ ɛɨɥɶɲɢɦɢ ɝɥуɛɢɧаɦɢ, 
ɱеɦ ɞɢаɬɨɦɨɜɵе ɝɥɢɧɵ. Ɉɞɧаɤɨ, ɨɛа ɞɢаɬɨɦɨɜɵх ɤɨɦɩɥеɤɫа  ɩɪɢ ɦаɫɫɨɜɨɦ ɪаɡɜɢɬɢɢ SЭОЩКЧШНТЬМЮЬ КЬЭЫКОК 
ЯКЫ.ЦТЧЮЭЮХК ɜ ɞɢаɬɨɦɢɬах ɢ ɱаɫɬɨɣ ɜɫɬɪеɱаеɦɨɫɬɢ эɩɢɮɢɬɨɜ ɜ ɞɢаɬɨɦɨɜɵх ɝɥɢɧах ɝɨɜɨɪɹɬ ɨ ɬɨɦ, ɱɬɨ 
ɨɫаɞɤɨɧаɤɨɩɥеɧɢе ɜ ɬɨɦ ɢ ɞɪуɝɨɦ ɫɥуɱае ɩɪɨɢɫхɨɞɢɥɨ ɜ ɩɪеɫɧɨɦ ɨɡеɪɧɨɦ ɜɨɞɨеɦе эɜɬɪɨɮɧɨɝɨ ɬɢɩа. 
ȼɵɫɨɤɨе ɫɨɞеɪɠаɧɢе ɩɢɬаɬеɥɶɧɵх ɜеɳеɫɬɜ ɜ ɜɨɞе ɛɵɥɨ ɨɛуɫɥɨɜɥеɧɨ ɢх ɩɨɫɬуɩɥеɧɢеɦ ɫ ɨɤɪуɠаɸɳɢх ɨɡеɪɨ 
ɜуɥɤаɧɢɱеɫɤɢх ɫɨɨɪуɠеɧɢɣ  ɤɢɫɥɨɝɨ аɧɞеɡɢɬ-ɞаɰɢɬɨɜɨɝɨ,  ɞаɰɢɬɨɜɨɝɨ ɫɨɫɬаɜа (ɝɨɞеɪɞɡɫɤаɹ ɫɜɢɬа). 

ɇа ɜуɥɤаɧɢɱеɫɤɢе ɩɨɪɨɞɵ ɤаɤ ɢɫɬɨɱɧɢɤ ɪаɫɬɜɨɪɢɦɵх ɫɨɥеɣ ɫɬɢɦуɥɢɪуɸɳɢх ɪаɡɜɢɬɢе ɞɢаɬɨɦɨɜɵх 
ɜɨɞɨɪɨɫɥеɣ, уɤаɡɵɜаɸɬ ɦɧɨɝɢе ɢɫɫɥеɞɨɜаɬеɥɢ. ȼ ɱаɫɬɧɨɫɬɢ, ȼ.ɋ. ɉɨɪеɰɤɢɣ (1953), ɢɡуɱɢɜɲɢɣ ɢɫɤɨɩаеɦɵе 
ɞɢаɬɨɦеɢ ɤɢɫаɬɢɛɫɤɨɝɨ ɦеɫɬɨɪɨɠɞеɧɢɹ ɞɨɤаɡɵɜаеɬ ɜɵɫɨɤуɸ эɜɬɪɨɮɢɸ ɤɢɫаɬɢɛɫɤɨɝɨ ɩɥɢɨɰеɧɨɜɨɝɨ 
ɜɨɞɨеɦа. 

ȼ ɰеɥɨɦ ɢɡуɱеɧɧаɹ ɞɢаɬɨɦɢɬɨɜаɹ ɮɥɨɪа ɪаɡɪеɡа Ⱦɢɥɢɫɤа ɫхɨɞɧа ɫ Ʉɢɫаɬɢɛɫɤɨɣ. Ɉɧɢ ɢɦеɸɬ 28 ɨɛɳɢх 
ɮɨɪɦ. ɇуɠɧɨ ɨɬɦеɬɢɬɶ, ɱɬɨ ɫɪеɞɢ Ⱦɢɥɢɫɤɢɧɫɤɨɣ ɮɥɨɪɵ ɱаɳе ɜɫеɝɨ ɜɫɬɪеɱаɸɬɫɹ ɞɢаɬɨɦеɣ, ɤɨɬɨɪɵе 
ɜɩеɪɜɵе ɛɵɥɢ ɧаɣɞеɧɵ ɢ ɨɩɢɫаɧɵ ȼ.ɋ. ɉɨɪеɰɤɢɦ (1953¹) ɜ Ʉɢɫаɬɢɛɫɤɢх ɞɢаɬɨɦɢɬах (OЩОЩСШЫК ЦКЫЭвТ ЯКЫ. 
КЦЩСТШбвЬ, SвЧОНЫК МКЩТЭКЭК ЯКЫ. МЮЧОКЭК)  ɢ ɇуɪɧуɫɫɤɢх ɞɢаɬɨɦɢɬах  ɜ Ⱥɪɦеɧɢɢ (SвЧОНЫК МКЩТЭКЭК ЯКЫ. 
graМТХХТЬ). Ȼɥаɝɨɞаɪɹ хɨɪɨɲеɣ ɫɨхɪаɧɧɨɫɬɢ ɫɬɜɨɪɨɤ ɞɢаɬɨɦеɣ ɜ ɨɛɪаɡɰе 2, ɛɵɥа ɡаɦеɪеɧа ɞɥɢɧа ɞɜух 
ɩɨɫɥеɞɧɢх ɮɨɪɦ, ɧе ɜɵɹɫɧеɧɧаɹ ȼ.ɋ.ɉɨɪеɰɤɢɦ ɢɡ-ɡа ɨɬɫуɬɫɬɜɢɹ ɰеɥɵх эɤɡеɦɩɥɹɪɨɜ ɜ ɢɡуɱеɧɧɵх ɢɦ 
ɞɢаɬɨɦɢɬах. Ɉɧа ɫɨɨɬɜеɬɫɬɜеɧɧɨ ɞɨɫɬɢɝаеɬ 158 ɢ 174 ɦɤɦ. ɉɨɪɨɞɨɨɛɪаɡуɸɳаɹ ɮɨɪɦа  SЭОЩСКЧШНТЬМЮЬ КЬЭЫКОК 
ЯКЫ. ЦТЧЮЭЮХК ɜ ɞɢаɬɨɦɢɬах ɪаɡɪеɡа Ⱦɢɥɢɫɤа ɹɜɥɹеɬɫɹ ɢ ɨɞɧɨɣ ɢɡ ɩɨɪɨɞɨɨɛɪаɡуɸɳɢх ɮɨɪɦ ɜ Ʉɢɫаɬɢɛɫɤɢх 
ɨɬɥɨɠеɧɢɹх. ɉɨ ɜɢɞаɜɨɦу ɫɨɫɬаɜу  ɢ ɞɨɦɢɧаɧɬаɦ  ɮɥɨɪа Ⱦɢɥɢɫɤɢ ɩɪеɞɜаɪɢɬеɥɶɧɨ ɦɨɠеɬ ɛɵɬɶ ɫɨɩɨɫɬаɜɥеɧа 
ɫ ɮɥɨɪɨɣ ɧɢɠɧеɣ ɢ ɫɪеɞɧеɣ ɱаɫɬɢ Ʉɢɫаɬɢɛɫɤɨɣ ɬɨɥɳɢ. 

ȼɨɡɧɢɤаеɬ ɜɨɩɪɨɫ, ɦɨɠɧɨ ɢɡ-ɡа ɩɪɢɜеɞеɧɧɵх ɜɵɲе ɮаɤɬɨɜ ɪаɫɩɪɨɫɬɪаɧɢɬɶ ɜɨɡɪаɫɬɧɵе ɞаɧɧɵе 
ɞɢаɬɨɦɢɬɨɜ Ⱦɢɥɢɫɤɢ ɧа ɞɢаɬɨɦɢɬах Ʉɢɫаɬɢɛɢ, ɇуɪɧуɫ, ɋɢɫɢаɧа?  ɜеɞɶ ɨɧɢ ɬаɤɠе ɫɜɹɡаɧɵ ɫ ɜɵхɨɞаɦɢ 
ɞɨɥеɪɢɬɨɜɵх ɥаɜ; ɞɢаɬɨɦɢɬах ɦɧɨɝɨ ɨɛɳɢх ɜɢɞɨɜɵх ɢ ɪɨɞɨɜɵх ɩɪеɞɫɬаɜɢɬеɥеɣ, а ɬаɤɠе ɩɨɪɨɞɨɨɛɪаɡуɸɳɢх 
ɮɨɪɦ? ɝеɧеɬɢɤа ɢх эɜɨɥɸɰɢɢ ɜ ɨɤɪуɠаɸɳеɣ ɫɪеɞе ɩɨɱɬɢ ɢɞеɧɬɢɱɧɵ? 
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Реɲɢɬɶ эɬɨɬ ɜɨɩɪɨɫ ɨɞɧɨɡɧаɱɧɨ ɜеɫɶɦа ɫɥɨɠɧɨ. ȼɨ ɜɫех ɢɦеɸɳɢхɫɹ ɜ Ɂаɜɤаɜɤаɡɶе ɦеɫɬɨɪɨɠɞеɧɢɹх 
ɞɢаɬɨɦɢɬа ɧе ɫуɳеɫɬɜуɸɬ ɩɪеɞɫɬаɜɢɬеɥɢ ɜɢɞɨɜ ɢ ɪɨɞɨɜ ɤɨɬɨɪɵе ɹɜɥɹɥɢɫɶ ɛɵ ɪуɤɨɜаɞɹɳɢɦɢ ɮɨɪɦаɦɢ ɞɥɹ 
ɫɬɪаɬɢɝɪаɮɢɱеɫɤɨɝɨ ɪаɫɱɥеɧеɧɢɹ ɞɢаɬɨɦɢɬɨɜɵх ɡаɥеɠеɣ. Ȼɨɥɶɲɢɧɫɬɜɨ ɢɡ ɩɪеɞɫɬаɜɢɬеɥеɣ ɞɢаɬɨɦеɣ ɢɦеɸɬ 
ɨɝɪɨɦɧɵɣ ɞɢаɩаɡɨɧ ɪаɡɜɢɬɢɹ ɜ ɩɪɫɬɪаɧɫɬɜе ɢ ɜɨ ɜɪеɦеɧɢ (ɨɬ ɦɢɨɰеɧа ɞɨ ɩɥеɣɫɬɨɰеɧа ɜɤɥɸɱɢɬеɥɶɧɨ). ɉɨ-
эɬɨɦу ɦɵ ɫɱɢɬаеɦ, ɱɬɨ ɞɢаɬɨɦеɣ ɜ ɝеɨɥɨɝɢɢ ɧе ɢɦеɸɬ ɫɬɪаɬɢɝɪаɮɢɱеɫɤɨɝɨ ɡɧаɱеɧɢɹ. Ɉɧɢ ɩɪɢɝɨɞɧɵ ɬɨɥɶɤɨ 
ɞɥɹ ɪеɲеɧɢɹ ɜɨɩɪɨɫɨɜ ɜ ɪеɝɢɨɧаɥɶɧɨɣ ɝеɨɥɨɝɢɢ ɢ ɜ ɩаɥеɨɝеɨɝɪаɮɢɱеɫɤɢх ɪеɤɨɧɫɬɪуɤɰɢɹх. ɑɬɨ ɤаɫаеɬɫɹ 
ɜɨɡɪаɫɬɧɨɣ ɤɨɪɪеɥɹɰɢɢ ɢ ɫɬɪаɬɪаɬɢɝɪаɮɢɢ ɞɢаɬɨɦеɣ ɬɨ эɬɨ ɦɨɠеɬ ɛɵɬɶ ɜɨɡɦɨɠɧɵ ɩɨɫɥе ɤɨɦɩɥеɤɫɧɵх 
ɢɫɫɥеɞɨɜаɧɢɣ ɞɢаɬɨɦɨɜɵх ɦеɫɬɨɪаɠɞеɧɢɢ ɧа уɪɨɜɧе ɪаɡɪеɡа Ⱦɢɥɢɫɤа.        
 
Ɍɚɜɥɢɰɚ 1. ɋɢɫɬɟɦɚɬɢɱɟɫɤɢɣ ɫɩɢɫɨɤ ɞɢɚɬɨɦɨɜɵɯ ɜɨɞɨɪɨɫɥɟɣ. Ɋɚɡɪɟɡ ɭ ɫ. Ⱦɢɥɢɫɤɚ   
 

№ Diatomeae 21 2 

1. Melosira varians Ag. 2 - 
 2.  M.italica (Her.) Kütz 3 - 
 3. M.italica var.valida (Grun.) Kütz 3 - 
 4.  M. sacabrosa Østr. 3 - 
 5. M. sp. 1 - 
 6. Ciclotella meneghiniana Kütz. 2 - 
 7.  C.comta (Her.) Kütz 4 - 
 8.  Stephanodiscus astraea var. minutula (Kütz) 2 - 
 9. Tetracyclus emarginatus (Her.) W.Sm.  1 - 
 10.  Tabellaria fenestrata (Lyngb.) Küts 3 - 
 11. T. flocculisa (Roth.) Kütz 3 - 
 12  Meridion circulare Ag. - 1 
 13. M.circulare var. constricta (ralfs) V.H. 1 - 
 14.  Diatoma vulgare Bory- - 1 
 15. Opephora martyi var. amphioxys Poretz. 1 4 
 16.  Fragilaria construens var. venter (Her.) Grun. 3 5 
 17. F. pinnata Her. 2 - 
 18. F. brevistriata Grun. - 5 
 19. Synedra vaucheriae Kütz. 2 - 
 20 S. ulna (Nitzsch.) Her. 4 1 
 21. S. ulna var. biceps (Kütz.) Sohönf. 2 - 
 22.  S. ulna var. danica (Kütz.) Grun. 2 5 
 23. S. capitata var. gracilis Poretz. 2 5 
 24. S. capitata var. cuneata Poretz. - 1 
 25. S. fcus Kütz. - 1 
 26. S. sp. - 1 
 27. Eunotia lunaris (her.) Grun. 1 - 
 28.  E.valida Hust. 1 - 
 29. E. gracilis (her.) Rabenh. 1 - 
 30. E. pectinalis var. minor (Kütz.)  Rabenh. 1 - 
 31.     E. parallela Her. 2 - 
 32. E. sp. 2 - 
 33. Cocconeis placentula Her. 3 1 
 34. C. placentula var. lineata (her.) Cl.   1 1 
 35. C. placentula var. euglypta (her.) cl. 1 - 
 36. Achnanthes hungarica Grun. 1 - 
 37. A. lanceolata (Brèb) grun. 1 - 
 38. A. sp. - 1 
 39. Ehoicophenia curvata (Kütz.) grun. 3 - 
 40. Diploneis elliptica (Kütz.) Cl. - 1 
 41. Anomoeoneis sphaerophora (Kütz.) Pfitz. 1 - 
 42. Navicula cuspidata f. primigena Dipp. 1 - 
 43. N. criptocepala Kütz. 2 - 
 44. N. criptocephala var. intermedia Grun. - 1 
 45. N. criptocephala var. veneta (Kütz.) Grun. 1 - 
 46. N. radiosa Kütz. 3 - 
 47. N. gracilis Her. 1 3 
 48. N. reinhartii (grun.) Cl. 1 - 
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 49. N. placentula (her.) Grun. 1 - 
 50. N. sp. 1 - 
 51. Pinnularia interrupta W. Sm. 1 - 
 52. P. gibba var. linearis Hust. 1 - 
 53. P. acrosphaeris Brèb. 1 - 
 54. P. major (Kütz.) Grun. 1 - 
 55. P. viridis var. fallax Cl. 1 - 
 56. Neidium affine var. amphirhynchus (Her.) Cl. 1 - 
 57. Amphora ovalis Kütz. 1 1 
 58. A. jvalis var. prdiculus Kütz. 1 4 
 59. Cimbella leptoceros (her.) Grun. 1 1 
 60. C. Turgida (greg.) Cl. 2 5 
 61. C. cymbiformis (Ag., Kütz.) V.H. 2 1 
 62. C. parva (W. Sm.) Grun. 1 1 
 63. C. cistula (hemp.) Grun. 1 1 
 64. C. lanceolata (Her.) V. H. - 1 
 65. C. aspera (Her.) Cl. 2 - 
 66. C. tumida (Brèb). V.H. 1 - 
 67. C. elongata Poretz. - 1 
 68. Gonphonema acuminatum var. coronatum (her.) W.Sm. 1 - 
 69. G. augur Her. 1 - 
 70. G. parvulum var. micropus (Kütz.) Cl. 2 - 
 71.  G. angustatum var. productum Grun. 1 - 
 72. G. longiceps var. subclavatum Grun. 2 1 
 73. G. longicepss var. montanum f. suecicum Grun. 1 - 
 74. G. intricatum Kütz. 1 - 
 75. G. gracile Her. 1 - 
 76.  G. constrictum Her. - 1 
 77. G. constrictum var. capitalum (Her.) Cl. 1 1 
 78. G. olivaceum (Lyngb.) Kütz. - 1 
 79. G. sp.  1 - 
 80. Epithemia zebra (Her.) Kütz. 2 - 
 81. E. zebra var.saxonica (Kütz.) Grun. 4 1 
 82. E. zebra var. porcellus (Kütz.) grun. 3 - 
 83. E. turgida (her.) Kütz. 2 - 
 84. E. turgida var.granulata (her.) grun. 3 - 
 85. E. sorex Kütz. - 4 
 86. Rhopalodia gibba (her.)  O.Müll. 2 1 
 87. Rh. gibba var.ventricosa (her.) Grun. 2 - 
 88. Hantzschia amphioxys (Her.) Grun. 2 - 
 89. Bacillaria paradoxa Gmelin. 1 - 
 90. Nitzschia sinuata var. tabellaria Grun. 1 - 
 91. N. amphibia Grun. 3 3 
 92. N. frustulum (Kütz.) Grun. 2 - 
 93. N. fonticola Grun. 3 5 
 94. N. palea (Kütz.) W.Sm. 2 5 
 95. N. palea var. tenuirostris Grum. 2 - 
 96. N.palea var. debilis (Kütz.) Grun. - 5 
 97. Surirella angustata Kütz. 1 - 
   Ʉɨɥɢɱеɫɬɜɨ ɜɢɞɨɜ ɢ ɪаɡɧɨɜɢɞɧɨɫɬеɣ ɜ ɨɛɪаɡɰе 82 38 

 
ȼɫɬɪеɱаеɦɨɫɬɶ ɞɢаɬɨɦеɣ ɜ ɩɪеɩаɪаɬе: 1 – еɞɢɧɢɱɧɨ (1-10 эɤɡеɦɩɥɹɪɨɜ ɧа ɩɪеɩаɪаɬ);  2 – ɪеɞɤɨ   (11-100  - эɤɡ. ɩɪеɩ.);  3 
– ɧеɪеɞɤɨ  (101-500 -  ,,-,,);  4 – ɱаɫɬɨ  (501-1000 -  ,,-,,);  5 -  ɜ ɦаɫɫе ( <1000 -  ,,-,,). 
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axalqalaqis wyeba – eopleistocenuri kontinenturi naleqebis stratotipi  

saqarTveloSi 

 

g. maisuraZe, g. beriZe 

 

The Akhalkalaki Suite – Stratotype of Eopleistocene Continental Deposits in Georgia. G.Maisuradze, 

G.Beridze. Applying paleomagnetic, paleontological, radiologic and geomorphologic methods stratigraphic 
boundaries of the Akhalkalaki suite have been established. Paleomagnetically these boundaries are Gauss-
Matuyama and Matuyama-Brunhes reversal zones; their absolute age is 2.6-0.8 Ma. Stratigraphically it corresponds 
to the Middle Aghchagilian stage and to the end of the Eopleistocene.  For the volcanic upland of South Georgia the 
described geological section is the most complete guiding stratotype section. 

 
eopleistoceni es pleistocenuris wina periodia, romelic Zveli stratigrafiuli 

sqemebis mixedviT moicavda zeda pliocenuris zeda sarTuls – kaspiuri sqemiT 
afSeronuls, xolo SavzRviuri sqemiT guriul sarTulebs. jer kidev 1972 wels  

monrealSi (kanada), XXIV msoflio geologiuri kongresis sesiaze miRebul iqna 
gadawyvetileba, rom meoTxeuli periodis (anTropogenuris) qveda sazRvari 
gaetarebinaT italiaSi kargad Seswavlili, zRviuri da kontinenturi naleqebis, 
xmelTaSuazRva -Savi zRvis regionisaTvis stratotipebad aRiarebuli  kalabriuli da 
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vilafrankuli naleqebis qveS. mogvianebiT, 1985 wels, geologiuri korelaciebis 
saerTaSoriso programa  NN 41 (am programaSi Cveni institutic monawileobda) samuSao 
jgufis rekomendaciiT da meoTxeuli periodis Semswavleli saerTasoriso kavSiris 
(INQUA) qvekomisiis gadawyvetilebiT meoTxeuli sistemis (anTropogenuris) sazRvari 
gatarebul iqna paleomagnituri skalis matuiamas Sebrunebuli (R) epoqis olduvais 
epizodis (N) doneze asakiT 1,64-1,66 mln.w. (ɇɢɤɢɮɨɪɨɜа ɢ ɞɪ.1987) 

amgvarad evropis meoTxeuli periodis qronostratigrafiul skalaze ponto-
kaspiis regionisaTvis meoTxeulis qveda sazRvari gadis qveda afSeronuli an guriuli 
sarTulebis sagebSi. aqedan gamomdinare, meoTxeuli (anTropogenuri) sistema iyofa 
eopleistocenurad, pleistocenurad (qveda, Sua da zeda) da holocenurad. 

eopleistocenurSi saqarTveloSi daiwyo postpaleogenuri subaeraluri 
vulkanizmis meore mniSvnelovani cikli, romelic pirvelad gamoyo g. zariZem 

(ǯȈȘȐȌȏȍ,1944) samxreT saqarTvelos vulkanuri mTianeTis geologiuri kvlevis 
safuZvelze. mZlavri centraluri da napralovani amofrqvevebi dakavSirebuli iyo 
mravalricxovan sxvadasxva mimarTulebis siRrmul rRvevebTan. maT Soris 
gamoirCeodnen meridionaluri mimarTulebis arsianis, samsaris da javaxeTis qedis 
rRvevebi da loqi-agdamis subganeduri lineamenti. Sedegad paleogenisa da neogenis 
dislocirebul da erodirebul substratze Camoyalibda tipuri vulkanuri reliefi 
lavuri ganfenebiTa da zegnebis saxiT, xeobebSi CaRvrili lavuri nakadebiT 
(paleomtkvari, paleoxrami, paleomaSavera da sxv.), msxvili poligenuri 
stratovulkanebiT, agreTve momcro zomis “mini” vulkanuri centrebiT, romlebic 
mimobneulia  samxreT kavkasiis vulkanuri mTianeTis mTel teritoriaze. vulkanizmi 
atarebda arealur xasiaTs, rac dasturdeba ZiriTadad paleomagnituri gamokvlevebiT 

(Ʌ.ȼеɤуа ɢ ɞɪ. 1982; Ɇаɢɫуɪаɞɡе, 1990). pulsaciuri amofrqvevebis wyvetilobis fonze 
teritoriis calkeul ubnebze yalibdeboda uaryofiTi reliefis formebi, romlebic 
zedapiruli da miwisqveSa wylebis gantvirTvis baziss warmoadgendnen. arsebul tbebSi 
ileqeboda vulkanuri ferfli, Tixebi, diatomitebi da qviSebi. 

adreuli gamokvlevebiT dadginda, rom postpaleogenuri efuziuri vulkanizmis 
meore fazis dros dominirebdnen fuZe efuzivebi – bazaltebi, doleritebi, andezit-
bazaltebi. maTi amoRvris kerebi “mimofantuli” iyo ara marto samxreT saqarTveloSi, 
aramed somxeTisa da aRmosavleT anatoliis uzarmazar teritoriaze. im dros roca 
jer kidev ar arsebobda arc radiologiuri, paleomagnituri da sxva uaxlesi kvlevis 
meTodebi, aRniSnuli vulkanuri ciklis stratigrafiuli donis dasadgenad 
gamoiyeneboda geologiur-geomorfologiuri meTodebi da erTaderTi faqtiuri wyaro – 
bedenis qedze (walkis raioni) lavebs Soris arsebul tbiur naleqebSi napovni arqauli 
spilos da stenonis cxenis kbilebi. cnobili paleontologi n. burCak-abramoviCis 
mixedviT faunisturi artefaqtebi gvian pliocenurad TariRdeboda (Ɂаɪɢɞɡе, Таɬɪɢɲɜɢɥɢ, 
1948). amavdroulad gamoikveTa garkveuli kanonzomierebac, rom doleritebis 
gavrcelebis areebSi rogorc Ria WrilebSi (bedenis qedi, axalqalaqi, diliska, 
gomareTi), aseve WaburRilebSi (axalqalaqTan –k.gabunia; beJanosTan – d.jiRauri) 
naTlad sCans Tu rogor adevT dolerituli lavebi granitoidebs, paleogenis da 
neogenis naleqebiT agebul substrats. am lavur nakadebs uwodes “qveda” doleritebi 
ramdenadac maT Tavze adevT gansxvavebuli simZlavris tbiuri naleqebi, romlebic 
Tavis mxriv ifarebian kvlav lavuri ganfenebiT. ukanasknelebi literaturaSi 
moixsenebian rogorc “zeda” doleritebi. amgvarad safuZveli Caeyara axalqalaqis an 
walka-axalqalaqis wyebis cnebas, romelic p.gamyreliZis (Ƚаɦɤɪеɥɢɞɡе, 1954) naSromSi iqna 
pirvelad aRniSnuli. 

dRis wesrigSi dadga axalqalaqis wyebis stratigrafiuli donis dazusteba. 
wlebis manZilze geologTa Soris arsebobda gansxvavebuli warmogenebi aRniSnul 
sakiTze. rigi mkvlevarebisa wyebas aTariRebda zeda pliocen-qveda pleistocenurad 
(ɋхɢɪɬɥаɞɡе, 1958; ɏаɪаɡɹɧ, 1966; Ⱦɠɢɝауɪɢ, 1991), zeda plioceni-Sua pleistocenurad (Ⱥɞаɦɢɹ ɢ 
ɞɪ.1965), zeda pliocenurad (Ɂаɪɢɞɡе, Таɬɪɢɲɜɢɥɢ, 1948; Ⱥɫɥаɧɹɧ, 1958; Ƚаɛɪɢеɥɹɧ, 1964; 
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Ɇаɢɫуɪаɞɡе, Ʉуɥɨɲɜɢɥɢ. 1999). sainteresoa, rom saqarTvelos geologiur rukebze dResac ki 
javaxeTis zeganze arsebuli fuZe efuzivebi daTariRebulia legendis mixedviT zeda 
pliocen – qveda an Sua pleistocenurad. Cven migvaCnia, rom axalqalaqis wyebis asakis 
amdagvari warmoCena dakavSirebuli iyo faqtiuri masalis simciresTan. zeda 
pliocenuris (eopleistocenuris) garda kargad iyo cnobili, rom samxreT 
saqarTveloSi, iseve rogorc momijnave teritoriebze, vulkanur aqtivobas adgili 
hqonda qveda, Sua da zeda pleistocenurSi (vulkanebi TavkveTila, Savnabada, xerTvisi, 
muxera da sxva), amitom migvaCnia, rom axalqalaqis wyebis zemoT moyvanili asakobrivi 
zRvari gamoxatavs subaeruli vulkanizmis aqtivobis meore ciklis sazRvrebs da ara 
kerZod axalqalaqis wyebis asaks. 

gasuli saukunis 80-iani wlebidan dRemde regionisaTvis dagrovda mdidari 
faqtiuri masala, romelmac saSualeba mogvca dagvezustebina samxreT saqarTvelos 
vulkanuri mTianeTis efuziuri warmonaqmnebis paleomagnituri da 
qronostratigrafiuli doneebi, calkeuli vulkanebis da maTTan dakavSirebuli lavuri 
nakadebis asakebi da sabolood axalqalaqis wyebis stratigrafiuli sazRvrebi. 

daviwyoT wyebis qveda sazRvriT. jer kidev 1930 wels, md. faravanze kaSxlis 
daproeqtebisas k. gabuniam geologiuri kvlevis procesSi gamoyo lavebis ori 
generacia, romlebic erTi meorisagan gamoyofili iyo tbiur-kontinenturi naleqebiT. 
axalqalaqis maxloblad dadgmul WaburRilSi aRmoCnda, rom doleritebis sagebs 
warmoadgenda eqstruziuli gumbaTi - amiranisgoris amgebeli dacituri lavebi 
(goderZis wyeba - qveda pliocenuri). bedenis qedis dasavleT kalTaze, imeras xevis 
gadakveTamde, samanqano gzis gaswvriv lavebs Soris arsebul tbiur naleqebSi, rogorc 
ukve aRniSnuli iyo, napovnia Elephas(Archidiscodon) planifrons Falc., Equus stenonis Cocchi. kbilebi. 
rogorc fauna aseve Semcveli naleqebi TariRdebian gvian pliocenurad 
(eopleistocenurad). amave naleqebSi mogvianebiT a. vekuas mier mikvleul iqna 
ganamarxebul cxovelTa axali formebi Archidiscodon meridionalis Nesti., Eocladoceras sp., Dama aff. 

nesti,Leptobos sp., Cervus sp., Canis aff. etruscus major (ȼеɤуа, Ⱦɠɢɝауɪɢ,Тɨɪɨɡɨɜ. 1985). a.vekua aRniSnul 
faunas miiCnevs taribanis faunis (kowaxuris qedi–kaxeTi) analogebad da aTariRebs maT 
qveda eopleistocenad (qveda afSeronulad). doleritebis paleomagnituri parametrebi 
[pp] Dº = 179, Т◦= -53 (Ʌ.ȼеɤуа ɢ ɞɪ., 1982). 

gomareTis platoze md.Savwyalas (yarabulaxi) xeobis marcxena ferdobis 
gaSiSvlebaSi, “qveda” doleritebs qveS arsebul fluvialur naleqebSi a. lalievis 
mier aRmoCenil iqna ZuZumwovara cxovelTa namarxi formebi romlebic gansazRvrul 
iqnen rogorc Ursus cf. arvernensis Gr. et Job., Anancus arvernensis Gr. et Job., Hipparion cf. crusafonti 

Villalta,  Dicerorhinus cf. megarhinus (Cristol), Procapreolus sp.da Giraffa sp (Ƚаɛуɧɢɹ,.Ȼуаɱɢɞɡе, 1970). 
avtorebi aRniSnul faunas adareben qvabebis cnobil Sua aRCagilur faunas (zeda 
pliocenuri) da maT sinqronulad miiCneven. amgvarad “qveda” doleritebis qveS 
arsebuli naleqebi da fauna SuaaRCagiluri asakisaa. arsebobs doleritebis K-Ar asakic 
– 3,3 mln.w. (Ʌеɜɫɤɢɣ, 1970). doleritebis pp Dº =156, Т◦=-57). 

analogiuri sayrdeni Wrilebi Cvens mier Seswavlil iqna axalqalaqis, sof. 
diliskasa da Tokis SemogarenSi. axalqalaqis dasavleTiT, md.faravanze arsebul 
xidTan, xeobis marjvena ferdobze SiSvldeba Wrili (qvevidan zeviT):1. 

1. ganamarxebuli niadagis fena, vulkanuri ferflis ZiriTadi lavebTan kontaqtis     
zolSi gamomwvari, mowiTalo Seferilobis. xiluli simZlavre . . . . . . 3 m 

2. oliviniani doleritebi, ori ganfeni, “qveda”, muqi nacrisferi, masiurebi, 
belturi ganwevrebiT. jamuri simZlavre  . . . . . . . . . . . . . .12-15 m 

3. tbiuri naleqebi, vulkanuri qviSebis, Tixebis, gravelitebis, diatomitiani 
Tixebis gansxvavebuli simZlavris 25-de SreTa morigeoba. Wrili detalurad gvaqvs 
Seswavlili (aRwerili) Tumca naSromis SezRudulobis gamo viZleviT mis zogad 
aRweras. saerTo simZlavre  . . . . . . . . . . . . . . . . 29-30 m 

4. oliviniani doleritebi “zeda”, sami nakadi, simZlavre . . . . . . . . . 16-17 m 
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axalqalaqis Wrilis pp-ia “qveda” doleritebi Dº = 356, Т◦=+59; tbiuri naleqebi da 
“zeda” doleritebi xasiaTdebian gardamavali zonis (NR) maCveneblebiT Sesatyvisad Dº 
=160, i◦=+ϮϬ;  Dº = 84, Т◦=+20 (Ʌ.ȼеɤуа ɢ ɞɪ. 1982). 

analogiuri suraTi gvaqvs sof. diliskasTan, axalqalaqis samxreT-dasavleTiT 1 
km-Si. aqac “zeda” da “qveda” doleritebs Soris tbiuri naleqebia 25-de SreTa 
morigeobiT warmodgenili. zogierTi Sris simZlavre 3 m-s aRwevs, am mxriv sainteresoa 

2 და 21-e Sreebi sufTa diatomitiTa da diatomitiani TixnarebiTaa warmodgenili. 
simZlavre Sesatyvisad 3,1-2,7 m. tbiuri naleqebis saerTo simZlavre 32 m-ia. “zeda” 
doleritebis siaxloves Tixnar SreSi d. jiRauris mier napovni iqna ZuZumwovara 
cxovelTa namarxi Zvlebi romlebic a.vekuas gansazRvriT ekuTvnian Anancus arvernensis, 

Equus stenonis, Leptobos da sxv. fauna habitusiT eopleistocenuria (afSeronuli – Ⱦɠɢɝауɪɢ, 
1991). aSS-Si Ar-Ar-is meTodiT daTariRebul iqna diliskis Wrilis “zeda” da “qveda” 
doleritebi. aRmoCnda, rom “zeda” doleritebis asaki 1,9, xolo “qvedasi” 2,9 mln. welia 
(Ferring et al., 1996). Tu ki mocemul TariRebs sarwmunod miviRebT maSin gamodis, rom qveda 
lavebis stratigrafiuli done Sua aRCagilamde eSveba (zeda pliocenuri), xolo zeda 
lavebis asaki Seesatyviseba patara dmanisis (md. finezauris xeoba) tbiur-proluviuri 
naleqebis sagebi dolerituli lavebis asaks (1,8 mln.w. – Ʌеɜɫɤɢɣ, 1970, Maisuradze et al. 
1989). rogorc cnobilia aRniSnul tbiur naleqebSi napovni iqna hominidebis da 
olduvais tipis xerxemlianTa fosiluri mdidari masala (Djaparidze et al., 1989). suraTis 
srulyofisaTvis aqve moviyvanT  walkis raionidan wyarosmTis vulkanis andezit-
bazalturi lavebis absoluturi daTariRebis monacemebs romlebic sagebs warmoadgenen 

aq gavcelebuli dolerituli ganfenebisaTvis – 2,36 mln.w.[pp Dº =203, Т◦ = -48], agreTve 
sof. saTxes Wrilidan (saRamos tbasTan) sadac doleritebis qveS arsebuli 
andezitebis asaki 2,25 mln.w. [pp. Dº = 185, Т◦ = -55];  (Ɇаɢɫуɪаɞɡе ɢ ɞɪ., 1980: Руɛɢɧɲɬеɢɧ ɢ ɞɪ., 
1972). sainteresoa, rom dmanisis dolerituli lavebis pp Dº = Ϯϱ, i◦ = +ϳϭ SesatyvisobaSi 
modis axalqalaqis Wrilis “qveda” doleritebis pp-Tan, da asakiTac Tanxvdeba mas. 

axalqaalaqis wyebis qveda sazRvris dasadgenad erTerTi saxelmZRvanelo Wrilia 
Tokis Wrili. igi mdebareobs md. faravnis wylis kanionismagvar xeobaSi, md. WobareTis 
SeerTebis adgilas da warmoadgens 300 m-is simaRlis gaSiSvlebas, agebuls 
dolerituli bazaltebis 40-de nakadiT. lavebi CaRvrilia WobareTis eriziul 
paleoxeobaSi sadac SeiniSneba Semdegi Tanamimdevroba: 

1. goderZis wyebis tufokonglomeratebi, tufoqviSaqvebTan morigeobaSi (mio-
plioceni), sustad dislocirebuli. SreTa mimarTeba NE 65°, <13°. xiluli simZlavre 11-
13 m. 

2. dolerituli lavebis da tufobrerCiebis kontaqtis zona, gamomwvari, wiTeli     
feris, mkvrivi. simZlavre . . . .  0,2-0,3 m. 
3. sferiuli doleritebis ori nakadi kargad gamoxatuli kontaqtis zoniT, 

saerTo simZlavre 26 m. lavebi normalurad (N) arian damagnitebulebi, pp Dº = 334, iº=+66; 
4. sferiuli doleritebis 12 nakadi, Savi da mowiTaloSeferilobis, nawilobriv 

saxeSecvlili ramdenadac maTSi Cndebian qloridebi, karbonatebi, rkinis hidroJangi da 
sxvadasxva Tixis mineralebi. sferiuli lavebi xasiaTdebian anomaluri damagnitebiT 
(NR), pp Dº =272, Т◦= 54. rogorc sCans isini ekuTvnian paleomagnituri epoqebis gausidan 
da matuiamaSi gardamaval zonas (2,4-2,5 mln.w.) simZlavre . . .  74-75 m 

5. sferiuli oliviniani doleritebis 10 nakadi, kargad gamoxatuli kontaqtis 
zonebiT.  saerTo simZlavre . . . 65 m. 

6. masiuri, muqi nacrisferi doleritebis 16 nakadi. TviTeulis simZlavre 3-dan 18 
metria. sul zeda nakadi, romelic ukve niadagiTaa dafaruli, qmnis axalqalaqis 
platos. saerTo simZlavre 145 m-ia.  5 da 6 doneebze aRwerili lavebi SebrunebiT arian 
damagnitebulni (R). isini imyofebian matuiamas uaryofiT epoqaSi pp-iT Dº = 183, i°= -49.  
arsebobs monacemebi Sebrunebulad damagnitebuli sferiuli doleritebis 
radiologiuri asakis Sesaxeb 3,7 – 3,8 mln.w. (Camps et al, 1996; Gogichaishvili at al., 1997). es 
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monacemebi kidev ufro dabla sweven axalqalaqis wyebis qveda sazRvars da Camoyavs 
qveda aRCagilurSi (zeda pliocenuri). e. i. postpaleogenuri vulkanizmis meore cikli 
samxreT kavkasiis vulkanur mTianeTSi dawyebula ara eopleistocenuridan 
(afSeronuli – 1,8 mln.w.) aramed aRCagiluridan (zeda pliocenuri – 3,5 mln.w.).  amasTan 
dakavSirebiT uneburad ismis sakiTxi neogenurisa da meoTxeulis sazRvris Sesaxeb. 
meoTxeuli periodi (myinvaruli periodi; pleistocenuri) klasikuri gagebiT 
gamoyofil iqna klimatostratigrafiuli, paleobotanikuri, glaciologiuri da 
geomorfologiuri kvlevis meTodebis gamoyenebiT me-19 saukunis samociani wlebidan. me-
20 saukunis meore naxevarSi ukve aRiarebuli iyo, rom meoTxeulis sazRvari 
neogenurTan gadioda ori msxvili paleomagnituri epoqis matuiamasa (R) da briunsis (N) 
inversiis sazRvarze asakiT 0,78 – 0,8 mln.w. aTeuli wlebis manZilze kavkasiis 
meoTxeulis mkvlevarebi, ponto-kaspiis zRviuri da kontinenturi naleqebis 
stratotipuli Wrilebis mixedviT am sazRvars atarebdnen baqouris (Cauduris) qveS. es 
sazRvari miRebul iyo yofili sabWoTa kavSiris yvela geologiur samsaxurSi. amisTvis 
arsebobda utyuari faqtiuri masala. istoriul –geologiuri da biostratigrafiuli 
principebidan gamomdinare, aRniSnul sazRvarze moxda zRviuri faunis ganviTarebaSi 
mkveTri gardatexa – sruliad gadaSenda afSeronuli (pliocenuri) fauna romelsac 
Caenacvla Tanamedrove tipis mlaSe wylis fauna. baqouri naleqebi uTanxmod adevT 
afSeronul naleqebs, romlebic Tavis mxriv, yovelgvari xarvezis gareSe, agrZeleben 
aRCagiluri zRviur-kontinentur naleqebs. afSeronulSi aRCagiluri moluskuri faunis 
nawilobrivi     gadaSeneba da meoTxeili habitusis moluskebis gamoCena mimdinareobda 
pliocenuri faunis saxeobebisa da gvarebis batonobis fonze (Ⱥɥɢɡаɞе ɢ ɞɪ., 1972). da Tu 
mainc da mainc saWiro iyo meoTxeuli periodis qveda szRvris gadaweva swori iqneboda 
igi gagvetarebina aRCagiluris (astiuris – evropuli sqemis mixedviT) qveS, ramdenadac 
aRCagilursa da afSeronuls Soris ar SeiniSneba mkveTri gansxvavebebi 
naleqdagrovebaSi, naleqebis liTofacialur SedgenilobaSi, faunisa da floris 
SedgenilobaSi, klimatur pirobebSi. amasve adasturebs Cveni monacemebi axalqalaqis 
wyebis qveda sazRvris Sesaxeb. subaeraluri vulkanizmis meore cikli samxreT 
kavkasiaSi daiwyo aRCagiluridan (zeda plioceni). amavdroulad niSandoblivia, rom 
aRCagiluris wina periodidan (rodanuli orofaza) safuZveli eyreba kavkasiis 
reliefis Tanamedrove morfostruqturis qargas, Cndebian Tanamedrove faunisa da 
floris warmomadgenlebi, adgili aqvs dedamiwis magnituri velis inversias (jilbert-
gausi). 

amgvarad migvaCnia, rom eopleistoceni unda moicavdes zeda pliocenuris 
sarTulebs – aRCagilurs da afSeronuls. am SemTxvevaSi eopleistocenuri daiyofa 
zeda da qveda eopleistocenur sarTulebad, xolo calkeuli maTgani sam-sam 
qvesarTulad.  rac Seexeba axalqalaqis wyebis qveda asakobriv sazRvars igi moyvanili 
faqtiuri masalis sfuZvelze unda gatardes aRCagiluri sarTulis qveS (adre 
arsebuli zeda pliocenuris fuZeSi), axleburi gagebiT eopleistocenuris ZirSi, 
romlis farglebSiac Cven SeviyvaneT aRCagiluri sarTulic. 

axalqalaqis wyebis zeda sazRvris dadgena sakmaod rTul problemas 
warmoadgenda. gamokvlevebma gviCvenes, rom axalqalaqis platoze, TiTqmis yvelgan 
(diliskis, axalqalaqis, xanjalis da sxva WrilebSi) ninowmindisa da giumris (somxeTi) 
mimarTulebiT “zeda” dolerotebs, romelTa asakicaa 1,8-1,9 mln.w., Tavze adevT sakmaod 
mZlavri (3-5 m) fluvialuri naleqebiN(riynali, qviSebi, vulkanuri ferfli). 

mTa amiranisgoris (eqstruziuli dacituri gumbaTi axalqalaqSi),  samxreT 
ferdobis ZirSi, tbiur-deluviur naleqebSi a.vekuas (ȼеɤуа, 1959, 1961; Vekua, 1987) mier 
aRmoCenil da Seswavlil iqna ZuZumwovara faunis namarxi fauna – Archidiscodon sp., Equus 

sussenbornensis,Dicerorinus sf. etruscus Fal., Hippopotamus georgicus Vekua da sxva warmomadgenlebi. 
rogorc axalqalaqis teriofaunis calkeuli warmomadgenlebi aseve mTlianad 
faunisturi kompleqsi avtoris mier TariRdeba qveda pleistocenurad. ramdenadac 
amiranisgoris tbiur-deluviuri naleqebi miiCneoda “zeda” doleritebze ganlagebuli 
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aluviuri naleqebis sinqronulad, sTvlidnen, rom D”zeda” doleritebi da maTze 
ganlagebuli aluviuri naleqebi an Zvelia axalqalaqis faunis Semcvel naleqebze, an 
maTi sinqronulia. 

axalqalaqis “zeda” doleritebze ganlagebuli aluviuri naleqebi, rogorc ukve 
avRniSneT, vrceldebian dasavleT somxeTis vulkanur mTianeTSi. rigi mkvlevarebisa 
(Ⱥɫɥаɧɹɧ, 1958; Ƚаɛɪɢеɥɹɧ, 1958; Ȼаɥɹɧ, Ⱦуɦɢɬɪаɲɤɨ, 1962) am naleqebs fluvi-glacialur 
warmonaqmnebad miiCnevda, nawili (ɐеɪеɬеɥɢ,1966; ɋаɹɞɹɧ, 1968) ki tbiur-aluviur 
warmonaqmnebad. saintereso faqtiuri masala mopovebul iqna somxeTis teritoriaze 
saidanac dasturdeba, rom dolerituli lavebi da maTze ganlagebuli aliuviuri 
naleqebi, romlebic uTanxmod faraven voxCaberdis wyebis vulkanitebs (mio-plioceni – 
goderZis wyebis sinqroni).  giumris (yofili leninakani) raionSi, Siraqis qvabulSi, 
damrecad daxrili fleqsuris magvarad iZirebian 400 m-is simZlavris tbiuri naleqebis 
qveS (md. axurianis xeoba). am ukanasknelTa zeda horizontebSi, jer kidev g. abixis 
droidan iyo cnobili ZuZumwovarTa fosiluri faunis arseboba. l. avaqianis mixedviT 
(Ⱥɜаɤɹɧ, 1959) aq warmodgenilni arian Rhinocero  merki Jaeg., Elephas trogontherii Pohl., Equus stenonis 

Cocchi., Cervus elephus Ogilvy., Camelus Knoblochi Nehr. amave naleqebSi v. bogaCovis mier 
damatebiT gansazRvrul iqna Megaceros sp., Bison prinscus s. latifrons Herl.,  Elephas armeniacus Falc. 
Cven migvaCnia, rom aRniSnuli faunisturi kompleqsi habitusiT axlos dgas 
axalqalaqis qvedapleistocenur faunasTan, rac dadasturda i. saiadianis (ɋаɹɞɹɧ, 1977) 
gamokvlevebiT. Siraqis qvabulis tbiuri naleqebis kompleqsuri Seswavlis sfuZvelze 
avtori askvnis tbiuri naleqebis qveda-Sua pleistocenur asaks (baqouri-qveda 
xazaruli). 

axalqalaqis platoze, sof. kumurdosTan, doleritul lavebs Tavze adevT Savi 
feris porfiruli aRnagobis andezituri lavebi. maT ukaviaT 25 kv.km. farTobi, 
simZlavre 60-70 m-ia. is rom kumurdos andezitebi Tavze adevT “zeda” doleritebs  
kargad Cans berTayanis mewyeris Tavze arsebul WrilebSi, s.s. kumurdo-damkalis 
monakveTze. bolo sofelTan saTaves iRebs mokle, magram swrafad mzardi eroziuli 
xeoba, romlic eSveba berTayanis mewyeris teritoriaze. eroziiT CaWrilia rogorc 
platos doleritebi, aseve goderZis wyebis vulkanitebi. eWvgareSea, rom xeobis 
gamomuSaveba daiwyo doleritebis amoRvris Semdeg. andezitebi CaRvrilia xeobaSi da 
mis Sua wels qvemoT aRar vrceldebian rac metyvelebs maT axalgazrda asakze. 
radiologiuri meTodiT andezitebi TariRdebian 1,1-1,2 mln. wliT. maTi p.p. Dº =28, iº = +47, 

rac adasturebs maT magnitostratigrafiul dones – kob-mauntenis dadebiTi polarobis 

epizodi matuiamas Sebrunebul epoqaSi (Ɇаɢɫуɪаɞɡе ɢ ɞɪ., 1980; Ɇаɢɫуɪаɞɡе, 1990). 
amgvarad, arsebuli faqtiuri masalis analizma dagvanaxa, rom axalqalaqis wyebis 

vulkanogenur-fluvialuri naleqebis sazRvrebi dadgenilad SeiZleba CaiTvalos. misi 
qveda sazRvari iwyeba aRCagiluri sarTulidan (zeda pliocenuri), romelsac Cven 
vukavSirebT postpaleogenuri efuziuri vulkanizmis aqtivobis meore ciklis dawyebas 
da mTavrdeba eopleistocenis bolos (afSeronulis bolos). Cven pirobaSi uneblieT 
icvleba eopleistocenuris qveda sazRvari da igi moicavs aRCagilur sarTulsac. 

magram dasazustebelia aRCagiluris ra dones ukavSirdeba eopleistocenis qveda 
sazRvari – qveda Tu Sua aRCagilurs? rogorc faqtiuri masalidan Cans yvelaze Zvel 
warmonaqmnebad javaxeTSi Tokis Wrilis sferuli bazaltebia, romelTa asakad 
miCneulia 3,7-3,8 mln.weli. es maCvenebeli scildeba qveda aRCagiluris sazRvrebs da 
varaudiT unda emTxveodes jilbertis Sebrunebuli epoqis (R) koCitis normalur (N) 
epizods. Cven migvaCnia, rom radiologiuli monacemebi gadasinjvas eqvemdebareba, 
ramdenadac, jer erTi Tokis WrilSi “zeda” doleritebis asaki daaxloebiT 1,9-2,0 mln. 
welia. 300 metrian WrilSi lavur nakadebs Soris arsad ar sCans xarvezi ganamarxebuli 
niadagis, tbiuri an aluviuri naleqebis saxiT. aqedan gamomdinare warmoudgenelia 1,5 
mln. wlis manZilze lavuri nakadebi ise ganlagebuliyvnen erTmaneTze, rom araviTari 
kvali ar darCeniliyo eroziul-denudaciuri an akumulaciuri procesebisa. da meore, 
Savwyalas (yarabulaxi – gomareTis plato) WrilSi “qveda” doleritebs qveS arsebul 
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fluvialur naleqebSi, rogorc aRniSnuli iyo, qvabebis (kaxeTi) faunis analogiuri 
SuaaRCagiluri fauna iqna napovni, rac dadasturda radiologiuri da paleomagnituri 
monacemebiT. amdenad darwmunebulebi varT, rom sferiuli   doleritebi unda 
moicavdnen gausisa da matuiamas epoqebis inversiis zonas, rac SesatyvisobaSi modis 
SuaaRCagilur stratigrafiul donesTan asakiT 2,3-2,5 mln.w. 

amgvarad, axalqalaqis wyeba moicavs vulkanogenur-danaleqi qanebis erTobliobas 
(bazalturi formacia, tbiur-aluviur naleqebTan morigeobaSi), romelic kvlevis 
kompleqsuri meTodebis gamoyenebiT TariRdebian Sua aRCagil – eopleistocenurad 
(afSeronuli). Sua aRCagilurs unda mivaweroT efuziuri vulkanizmis meore fazis 
dasawyisi romelic gagrZelda pleistocenuramde. axalqalaqis wyebaSi gaerTiandnen: 
e.w. “zeda” da “qveda” doleritebi lavebs Sorisi da maT qveS arsebuli tbiuri 
(aluviuri) naleqebiT, gomareTis, walkis, dmanisis,, loris platoebis bazalturi 
ganfenebi, kumurdos andezitebi da samxreT kavkasiis vulkanur mTianeTSi “zeda” 
doleritebze  farTod gavrcelebuli tbiur-aluviuri zewruli naleqebi.    

axalqalaqis wyebis naleqTa geologiuri Wrili samxreT saqarTvelos vulkanuri 
mTianeTis da saerTod amierkavkasiis mTianeTisaTvis aris yvelaze srulyofili, 
informatiuli da WeSmaritebasTan axlos mdgari. igi Tavsdeba eopleistocenuris 
sazRvrebSi (qveda sazRvris mcireodeni SesworebiT) da amdenad migvaCnia samxreT 
saqarTvelos, dasavleT somxeTisa da aRmosavleT anatoliis axalgazrda 
vulkanitebisaTvis stratotipul (saxelmZRvanelo) Wrilad. qvemod mogvyavs 
axalqalaqis wyebaSi Semavali naleqebis stratigrafiuli Tanamimdevroba drosa da 
sivrceSi: 
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saqarTvelos samxedro gzis zeda carculis qronostratigrafia nanoplanqtonisa 

da mikroforaminiferebis mixedviT 

 

T. RavTaZe, x. miqaZe*, z. CxaiZe 

*saqarTvelos erovnuli muzeumis paleobiologiis institutი 
 

Chronostratigraphy of the Upper Cretaceous of the Georgian Military Road by nannoplankton  and 

planktonic foraminifera. T.Gavtadze, Kh. Mikadze
*
, Z.Chkhaidze. *Institute of Paleobiology of the State 

Museum of Georgia. Detailed study of the assemblage composition of calcareous plankton (calcareous 
nannofossil and planktonic foraminifera) contained within the Late Cretaceous sediments of the Zhinvali-Gombori 
subzone of the Mestia-Tianeti zone of the Greater Caucasus Fold System,  was carried out for the first time in this 
region to define biozonation. Within the limits of the Cenomanian-Maastrichtian, 12 foraminiferal and 23 
nannoplankton biostratigraphic units have been established. Here are specified volumes and ages of the 
lithostratigraphic units (suites) composing the Upper Cretaceous of the Mestia-Tianeti zone of the Greater 
Caucasus Fold System: the Ukughmarti suite – Early Cenomanian; Ananuri suite – Late Cenomanian-Early 
Turonian; the Margalitisklde suite – Late Turonian-Early Coniacian; the Eshmakishevi suite – Late Coniacian-
Early Campanian; the Jorchi suite –Middle Campanian-Lower Maastrichtian; the Sabue suite – Late 
Maastrichtian.  
 

sakvlevi teritoria ganlagebulia kavkasionis samxreTi ferdobis mestia- 
TianeTis teqtonikuri zonisJinval-gomboris qvezonaSi. samxreTiT mas esazRvreba 
gagra-javis teqtonikuri zona. Ubnis CrdiloeTiT gavrcelebulia aRniSnuli 
teqtonikuri zonis Sovi-fasanauris qvezona. am farglebSi, soflebis ananursa da 
pavleurs Soris, saqarTvelos samxedro gzis gaswvriv misi sigane TiTqmis 5km. aRwevs 
(sur. 1). regioni xasiaTdeba metad rTuli geologiuri agebulebiT da faciesuri 

mravalferovnebiT. ჟinval-gomboris qvezonaSi gaSiSvlebulia mezo-kainozouri 

naleqebis sruli Tanmimdevroba, Cans calkeuli wyebebis urTierTkavSiris xasiaTida 
mravalferovani teqtonikuri procesebis gamomxatveli klasikuri struqturuli 
formebi. mniSvnelovania is garemoebac, rom sakvlev teritoriaze erTmaneTs sami 
msxvili struqturul-morfologiuri erTeuli (saqarTvelos belti, gagra-javiszona, 
mestia-TianeTiszona)emijneba, sadac mravladaa asaxulisxvadasxva periodSi mimdinare 
koliziuri movlenebis kvali. 
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sakvlev teritoriaze zeda carculi fliSuri naleqebiTaa agebuli. maTi 
stratigrafiuli danawevreba pirvelad v. rengartenis (Реɧɝаɪɬеɧ 1932, 1937) mier iyo 
SemuSavebuli, romelsac Tavisi Rirebuleba dRemde ar daukargavs. v. rengartenis 
kvlevebis Semdgom ganvlili aTwleulebis ganmavlobaSi mdinareebis qsnisa da aragvis 
auzebis teritoriaze araerTi geologi sxvadasxva TvalsazrisiT awarmoebda kvlevebs. 
maTi kvlevebis Sedegebis arasruli CamonaTvalic ki uaRresad STambeWdavad 
gamoiyureba geologiurad udavod friad saintereso, sakmaod rTuli, magram 
teritoriulad SedarebiT mcire masStabis regionisaTvis. 

kavkasionis naoWa sistemis mestia-TianeTis teqtonikuri zonis Jinval-gomboris 
qvezonis farglebSi zedacarculi nano- da mikro fosiliebis kompleqsuri kvlevis 
Sedegad SesaZlebeli gaxda fliSuri naleqebis detaluri danawileba. aRniSnul 
teritoriaze gavrcelebuli zedacarculi naleqebidan nanofosiliebis sistematikuri 

Semcvelobis gansazRvram, saxeobebis stratigrafiuli gavrcelebis/diapazonis 
dadgenam da biostratigrafiulma analizma gviCvena senoman-maastrixtis farglebSi 
nanoplanqtonis gansxvavebuli asociaciebis arseboba, romlebic droSikanonzomierad 
enacvlebian erTmaneTs. aRniSnuli asociaciebis Sedarebam sxva regionebis, 
gansakuTrebiT ki sisingis (Sissingh, 1977) standartulinanoplanqtonuri sqemis (CC) da 
burnes (Burnett, 1998) unificirebuli sqemis (UC) zonebis Sesabamis kompleqsebTan 
dagvanaxa, rogorc TviTon asociaciebis, ise maTi Tanmimdevrobis msgavseba. aman 
saSualeba mogvca sakvlev teritoriaze gavrcelebul zedacarcul naleqebSi 
gamogveyo ramodenime biostratigrafiuli erTeuli (zonebi da qvezonebi), romlebic 
regionTaSoriso xasiaTs atarebs. erTidaigive adgilsapovrebidan mopovebuli nano- da 
mikrofosiliebis analizis Sedegad SesaZlebeli gaxda aRniSnuli organizmebis 
kompleqsebis zusti Sepirispireba (sur.2).maTi saSualebiT dazustda mTeli rigi 
liTostratigrafiuli erTeulebiszusti asaki, romlebic pirobiTad iyo mikuTvnebuli 
ama Tu im sarTuls da dRemde sadiskusio sagans warmoadgenda.  

zedacarcul fliSur naleqebSi liTofacialuri niSnis mixedviT gamoyofil 
wyebebs Soris yvelaze Zveli u k u R m a r T i s wyebaa (100-180m), romelic TanxmobiTaa 
gadafaruli qveda carcul navTisxevis wyebaze. is warmodgenilia sqeli da 
saSualoSreebrivi qviSaqvebis, argilitebis, mergelebis da Tixa-fiqlebis morigeobiT. 
wyebis zeda nawilSi, qviSaqvebSi r. RambaSiZes napovni aqvs Giroidina nitida Renz.,ris 
mixedviTac is aRniSnul wyebas qveda senomans akuTvnebs. 

Cvens mier Catarebuli kvlevebiT miRebuli Sedegebi ar ewinaaRmdegeba ukuRmarTis 
wyebaze arsebul monacemebs. nanoplanqtonis mixedviT maTSi gamovlenili iqna Semdegi 
kompleqsi: Eiffellithus turriseiffelii, E. hancockii, Watznaueria barnesae, W. ovata, W. biporta, Stradnerius 

crenulatus, Cyclagelosphaera margerelii, C. rotaclypeata, C. argoensis, Broinsonia signata, B. matalosa, 

Zeugrhabdotus bicrescenticus, Micraster chiastus, Corollithion exiquum, Dolema galei, Rucinolithus irregularis, 

Eprolithus floralis, Glaukolithus diplogramus, Tranolithus phacelosusda sxv., romelic Seesabameba 

qvedasenomanur nanoplanqtonur - Eiffellithus turriseiffelii-ს (CC9) zonas. es ukanaskneli 
pirvelad gamoyo terSteinma (Thirstein, 1971) gvianalbur-adre senomanuris farglebSi da 
moicavs intervals Eiffellithus turriseiffelii-s gaCenidan Microrhabdulus decoratus -is gaCenamde. 
burne (Burnett, 1998) Sesabamisi monakveTis senomanur nawils, Lithraphidites acutu-is gaCeniT, 

hyoʼs or zonad -UC1 da UC2. sazRvari albursa da senomanurs Soris tardeba 
Hayesitesalbiensis-is gaqrobiT. sakvlev regionSi, H. albiensis-i, meorad ganlagebaSi, 
ukuRmarTis da ananuris wyebebis naleqebSic gvxvdeba, ris gamoc aq misi gadaSenebis 
dafiqsireba praqtikulad SeuZlebeli xdeba. magram kompleqsi, romelic warmodgenilia 
benTosuri da planqtonuri foraminiferebiT, eWvis gareSe miuTiTebs ukuRmarTiswyebis 
qveda senomanur asakze: Hedbergella planispira (Tappan), H. rischi Moullade, Planomalina buxtorfi 
(Gandolfi), Rotalipora appenninica (Renz.), R. brotzeni (Sigal), R. cushmani (Morrow), Globigerinelloides carseyi 
(Bolli, Loeblich & Tappan). 
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a n a n u r i s wyeba (25-140m), romelic TanxmobiT agrZelebs ukuRmarTis wyebas, 
ZiriTadad kaJiani qanebiTaa warmodgenili. Mmis Sua nawilSi, kaJebis gansakuTrebiT 
dominirebis da ufro muqi (TiTqmis Savi) feris mixedviT is sam qvewyebadaa dayofili. 
wyebis zeda SreebSi dafiqsirebul Inoceramus labiatus Lam. da planqtonuri 
foraminiferebis - Globotruncana linneana Ozb.daPithonella caucasica Kellaz. safuZvelze Sua da 

zeda ananuris qvewyebebsavtorebis nawili (ǫȈȔȉȈȠȐȌȏȍ, 1984; ǲȈȕȌȍȓȈȒȐ, 1975; 

ШȐȘȐȈȠȊȐȓȐȐȌȘ., 1965 qveda turonuls miakuTvnebs. sxvebis azriT kiqveda turonuls 

mxolod zeda ananuris qvewyeba warmoadgens (ǪȈșșȖȍȊȐȟ, 1933; ǾȈȋȈȘȍȓȐ, 1954; ǨȌȈȔȐȧ, 1958 
da sxv.).  

 

 

sur. 1. Seswavlili raionis geologiuri ruka. masStabi 1:50 000 

qveda ananuris qvewyeba (10-57m)kaJiani fiqlebiT, wvrilmarcvlovani qviSaqvebiT, 

kirqvovani turbiditebiT, gravelitebiT da Savi kaჟis linzebiani da sideritis 
konkreciebiani Tixiani mergelebiTaa agebuli. mis ZiriTad qveda nawilSi gamovlenil 
iqna Eiffellithus turriseiffelii-s (CC9) zonisTvis damaxasiaTebeli kompleqsi. zeda SreebSi ki 

dadginda Microrhabdulus decoratus-ის(ɋɋ10) zona. es zona pirvelad gamohyo sisingma 
zedasenomanur naleqebSi da moicavs periods Microrhabdulus decoratus-is gaCenidan Quadrum 

gartneri-s gaCenamde. Sesabamis monakveTSi burne gamoyobs 4 zonas (UC3-UC6).garda indeqs-
saxeobisa, ǹǹ10 zonis naleqebSi iwyebs arsebobas Prediscosphaera penticulata. winamdebare 
zonidan aq aRar gadmodian Cyclagelosphaera rotaclypeata, C. argoensis da Eiffelithus hancockii. 
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mikroforaminiferebis mixedviT qveda ananuris qvewyeba warmodgenilia 
kompleqsiT:Hedbergella planispira (Tappan), H. rischi Moullade, Planomalina buxtorfi (Gandolfi), Rotalipora 

appenninica(Renz), R. brotzeni (Sigal), R. cushmani (Morrow), Globigerinelloides carseyi (Bolli, Loeblich & 
Tappan) da Seesabameba qvedasenomanur Rotalipora appenninica-s zonas.  

Sua ananuris qvewyeba warmodgenilia silicitebiT, Savi kaJebiT, gakaჟebuli 
qviSaqvebiT da Savi kaJis konkreciebiT. is Seesabameba nanoplanqtonur Microrhabdulus 

decoratus-is (ˁˁϭϬ) zonis zeda nawils da mikroforaminiferebis Rotalipora cushmani-is 
zonas, ris safuZvelzec  gvian senomanurad TariRdeba. 

Rotalipora cushmani-is zonis naleqebSi gamovlenili iqna planqtonuri 
foraminiferebis kompleqsi: Rotalipora cushmani (Morrow), R. greenhornensis (Morrow), 
Praeglobotruncana gibba Klaus, Hedbergella delrionensis (Carsey), H. planispira (Tappan), Heterohelix moremani 

(Cushman), Guembelitria cenomana (Keller), Globigerinelloides bentonensis (Morrow). bentosuri 
foraminiferebis kompleqsSi aRiniSna: Gyroidinoides subconicus (Vassilenko), Bolivinita 

eouvigeriniformis Keller,gvxvdeba agreTveGavelinella minitissima Akimetz, G. baltica Brotzen, Ammodiscus 

cretaceous (Reussi), Lenticulina sp., Textularia sp. 
zeda ananuris qvewyeba (5-35m) SedarebiT ufro Ria feriT 

xasiaTdeba.iswarmodgenilia gakaJebuli qviSiani kirqvebiT, qʭiSiani mergelebiT, 
mergelebiT, kirqvebiT, kaJebiT da tufebiT. qvewyeba (misi ukiduresad qveda nawilis 

garda) Seesabameba Quadrum gartneri-ს (CC11) zonas, romelic moicavs periods Quadrum 

gartneri-s gamoCenidan Lucianorhabdus maleformis-is gamoCenamde. is pirvelad dadgenili iyo 
Cepekisa da hais (Cepek-Hay, 1969) mier qveda da Sua turonulSi. Seesatyviseba burnes 
unificirebuli sqemis UC7 zonas. (CC11) zonis naleqebSi gamovlenili kompleqsi 
naklebad gansxvavdeba qveSmdebare zonis kompleqsisagan. indeqs-saxeobis garda 
aqCndebian Chiastozygus bifarius, Tranolithus manifestusda wvriliRotalipila sp. am ukanasknels 
kompleqsSi Watznaueria barnesae-sTan erTad gabatonebuli adgili ukavia.  

planqtonuri foraminiferebis mixedviT zeda ananuris qvewyebaSi dadgenilia 
qvedaturonuli Whiteinella archaeocretacea-s da Praeglobotruncana helvetica-s zonebi. pirveli 
zonisTvis damaxasiaTebelia Semdegi saxeobebi: Whiteinella brittonensis (Loeblich et Tappan), W. 

archaeocretacea Pessagno Praeglobotruncana stephani (Gandolfi), Hedbergella delrionensis (Carsey), H. 

planispira (Tappan), Globigerinelloides bentonensis (Morrow), Guembelitria cenomana (Keller), Heterohelix sp. 

Praeglobotruncana helvetica-s zonis naleqebSi gamovlenili iqna: Whiteinella baltica Douglas 
et Rankin, W. aprica (Loeblich et Tappan), Dicarinella imbricata (Mornod), D. hagni (Scheibnerova), 
Praeglobotruncana helvetica (Bolli), Heterohelix moremani (Cushman), H. reussi (Cushman), Hedbergella 

delrionensis (Carsey) H. planispira (Tappan). erTeuli saxeobebiTaa wamodgenili bentosuri 
foraminiferebi: Valvulineria lenticulina (Reuss), Gyroidinoides nitidus Reuss, Gaudrina loevigata France. 

m a r g a l i t i s k l d i s wyeba (10-90m), romelic erT-erT saukeTeso 
samarkiro horizontia misTvis damaxasiaTebeli mowiTalo SeferilobiT, agebulia 
moyavisfro-wiTeli, iSviaTad momwvano-nacrisferi kirqvebis, mergelebis da 
argilitebis riTmuli morigeobiT. zog SemTxvevaSi is TanxmobiT agrZelebs ananuris 
wyebas, zogan ki transgresulad adevs ufro Zvel naleqebs. mkvlevarTa nawili md. 
qsnis xeobaSi aRniSnuli wyebis mergelebSi napovni Inoceramus brongniarti Mant. da I. 

inconstans Woods safuZvelze, maszeda turonuls akuTvnebs, Nnawili ki (ǾȈȋȈȘȍȓȐ 1954; 

ШȐȘȐȈȠȊȐȓȐȐȌȘ., 1965) margalitiskldis wyebas qveda turonulad miiCnevs. 
Cveni kvlevebis mixedviT margalitiskldis wyeba zedaturon – qvedakoniakuria. is 

moicavs zedaturonul Lucianorhabdus maleformis (CC 12) daqvedkoniakur Martasterites furcatus-

ის(CC 13) zonis. aRsaniSnavia is garemoeba, rom turonul-koniakuris sazRvari (iseve 
rogorc koniak-santonuris) dRemde sadiskusio sagans warmoadgens. amitom koniakuris 
da santonuris Sesabamisisinqronuli biostratigrafiuli erTeulebi sxvadasxva 
avtorebis mier sxvadasxva asaks aris mikuTvnebuli. 
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Lucianorhabdus maleformis-is zona (CC12) pirvelad gamohyo sisingma (Sisingh, 1977) zeda 
turonulsa da qveda koniakuris farglebSi da moicavs periods L. maleformis-is gaCenidan 
Marthasterites furcatus-is gaCenamde. Sesabamis monakveTs (UC8) burne gamoyofs zemoT 
xsenebul indeqs-saxeobebis sinqronuli Eiffellithus eximius-is gamoCenidan Lithastrinus 

septenarius-is gamoCenamde, magram is zonas Sua turonuls miakuTvnebs. E. eximius-is TiTo-
orola warmomadgeneli Cvens mier Seswavlil WrilebSi (garemo pirobebidan 
gamomdinare) mxolod kampanur naleqebSi Segxvda. L. septenarius ki aqac M. furcatus-is 
gamoCenasTan erTad Cndeba. Lucianorhabdus maleformis-is zonis fuZeSi xdeba mniSvnelovani 
cvlilebebi. garda ramodenime saxeobisa, mkveTrad mcirdeba winamdebare zonebisaTvis 
damaxasiaTebeli formebis raodenobrivi Semcveloba. Cndebian, rogorc axali saxeobebi 
(Placozygus fibuliformis, Marthasterites inconspicuus), ise tranzituli formebi (Chiastozygus anceps, 

Nannoconus regularis, N. elongatus, Lithraphidites carniolensis, Tranolithus minimus, Zeugrhabdotus 

burwellensis, Gartnerago chiasta, Loxolithus armilla, Acuturris scotus, Quadrum intermedium). 
 

 

sur.2. mikroforaminiferebisa da nanoplanqtonuri zonebis urTierTSepirispireba saqarTvelos 
samxedro gzis zedacarcul WrilebSi 
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Marthasterites furcatus-is (CC13) zona moicavs intervals M. furcatus-is gaCenidan Micula 

decussata-s gaCenamde. zona pirvelad gamoyofili iyo Cepekisa da hais mier (Cepek and Hay, 
1969) qvedakoniakur naleqebSi. Bburne, iseve rogorc mkvlevarTa garkveuli nawili, am 
zonis analogiur monakveTs zeda turon - qveda koniakurs miakuTvnebs. is miiCnevs, rom 
M. furcatusdaL. septenarius-is gamoCena Sua turonis CaTvliT bolos xdeba, ris gamoc UC9 
zonas sam qvezonad (a,b,c) hyofs, romelTagan a-s zedaturonuls miakuTvnebs, b da c – 
qveda koniakurs. 

Marthasterites furcatus-is zonaSi indeqs-saxeobasTan erTad Cndebian Marthasterites crassus, 

Micula swasticae, Broinsonia enormis, Tranolithus gabalusdaGartnerago segmentatum, romlebic Tavis 
arsebobas (garda pirveli orisa) alburis bolos an senomanuris fuZeSi iwyeben, magram 
sakvlev regionSi, paleoekologiuri pirobebidan gamomdinare,isini qveSmdebarezonebSi 
ar gxvdebian. 

mikroforaminiferebis mixedviT margalitiskldis wyebis qveda naleqebSi 
dadgenilia zona Marginotruncata pseudolineiana – M. lapparentikompleqsiT: Marginotruncana 

lapparenti Brotzen, M. pseudolinneiana Pessagno. Whiteinella brittonensis (Loeblich et Tappan), W. baltica 
Douglas et Rankin, W. aprica (Loeblich et Tappan), Dicarinella imbricata (Mornod), D. hagni (Scheibnerova), 
Praeglobotruncana helvetica (Bolli), Heterohelix moremani (Cushman), H. reussi (Cushman), Hedbergella 

delrioensis (Carsey), H. planispira (Tappan). pirvelad Cndeba Marginotruncana renzi (Gandolfi). 
bentosuri formebidan gvxvdeba: Valvulineria lenticula (Reuss), Cibisides sp., Gyroidinoides nitidus 
Reuss, Gavelinella moniliformis (Reuss).  

wyebis Sua nawilSi aRiniSneba foraminiferebis didi formebis zrda:Marginotruncana 

renzi (Gandolfi), Dicarinella canaliculata (Reuss), D. imbricata (Mornod), Marginotruncana marginata (Reussi). 
bentosuri formebidan aRiniSneba: Cibicides polyrraphes (Reussi), C. ibicidoides praeeriksdalensis 
(Brotzen), Gaudrina variabulus Mjatluik, Stensioina praeexculpta Keller, S. granulata keller Koch. es 
asociacia damaxasiaTebelia Marginotruncana renzi-s zonisTvis. 

wyebis boloSi Cndeba Marginotruncana sigali-s zonis kompleqsi: Marginotruncana sigali 
(Reichel), M. angusticarinata (Gandolfi), Archaeoglobigerina cretacea (d`Orbigni); agrZelebs arsebobas 
Marginotrucana-s yvela forma: Marginotruncana, Dicarinella დაWhiteinella.benTosuri formebidan 
aRsaniSnaviaVerneulina muensteri Reuss, Gavelinella pertusa (Marsson), G. infrasantonica 
(Mjatliuk),Stensioina sp. dadgenili zonebis mixedviT margalitis kldis wyebis asaki 
gvianturonul-adrekoniakuria. 

e S m a k i s x e v i s wyeba agebulia Ria nacrisferi, saSualo- da sqelSreebrivi 
liTografiuli kirqvebis da mergelebis morigeobiT. miuxedavad imisa, rom wyebaSi 
mopovebuli iyo, rogorc mikroforaminiferebi Globotruncana coronata Bolli; Gl. lapparenti Brotz.; 
Gl. arca (Cusm.); Gl. linneiana Н ‗OЫЛ.; Gumbelina elegans Whide, Eponides karsteni (Keuss), ise makrofauna 
(Inoceramus undulatopi catatu Rom.), winamorbedis msgavsad, misi asakic sadiskusio sakiTxs 
warmoadgens. mkvlevarTa nawili mas turonul - qveda senomanurad miiCnevs (ǸȍȕȋȈȘȚȍȕ 
1932, 1937; ǾȈȋȈȘȍȓȐ 1954; ШȐȘȐȈȠȊȐȓȐȐȌȘ. 1965), nawili ki koniak-santonurs akuTvnebs 

(ǪȈșcȖȍȊȐȟ 1951; ǪȈȘȍȕȞȖȊ1947; ǫȈȔȉȈȠȐȌȏȍ, 1984;ǲȈȕȌȍȓȈȒȐ, 1975). 
Cveni kvlevebis Sedegad eSmakisxevis wyeba, romelic moicavs zedakoniakur Micula 

decussata (CC 14), santonur Reinhardtites anthophorus (CC 15), Lucianorhabdus cayeuxii (CC 16)da 
qvedakampanurCalculites obscurus (CC 17), Broinsonia parca (CC 18)daCalculites ovalis-ის(CC 19) zonebs, 
zedakoniakur - qvedakampanuria.  

Micula decussata-s zona pirvelad gamohyo manivim (Manivit, 1971) koniakur-qveda 
santonur naleqebSi da moicavs intervals M. decussata-sgamoCenidanReinhardtites anthophorus-
is gamoCenamde. igive asaks miakuTvnebs amave saxelwodebis zonas (CC14) 
sisingistandartul sqemaSi. Sesabamisi periodi burnes unificirebul sqemaSi 
Seesabameba UC10adaUC10b qvezonebs, romlebsac is qvedakoniakurs miakuTvnebs.  

sakvlevi teritoriis farglebSi, Micula decussata-s zonis naleqebSisagrZnoblad 
izrdeba nanofosiliebis raodenobrivi Semcveloba. isev Cndebian tranzituli formebi 
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(Stradneria crenulata, Zeugrhabdotus bicrescenticus, Eiffellithus turriseiffellii, Cyclagelosphaera margareliida 
sxv.) 

Reinhardtites anthophorus-is zona (CC15), Seesabameba periods R. anthophorus -is gaCenidan 
LLucianorhabdus cayeuxii-s gaCenamde. Ppirvelad is daadgina sisingma (Sissingh, 
1977)qvedasantonur naleqebSi. burnes unificirebul sqemaSi Sesabamisi monakveTi 
moicavs UC10c, UC11a da UC11b qvezonebs da mikuTvnebulia Sua koniakurs.  

Reinhardtites anthophorus-is zonis Sesatyvisi naleqebi Seswavlil regionSi 
nanofosiliebis uaRresad Raribi SemcvelobiT xasiaTdeba. aq kvlav iwyeba zemoT 
CamoTvlili tranzituli formebis mkveTri raodenobrivi Semcireba. 

Lucianorhabdus cayeuxii-s zona (CC16) pirvelad gamohyo sisingma (1977) zedasantonur 
naleqebSi da moicavs intervals L. cayeuxii-s gaCenidan Calculites obscurus-is gaCenamde. 
burnes unificirebul sqemaSi aRniSnuli monakveTi Seesabameba UC11c qvezonas da UC12 
zonis nawils. burne sazRvars koniakur-santonurs Soris Lucianorhabdus cayeuxii-s gaCenas 
ukavSirebs da UC11c qvezonasqveda santons miakuTvnebs. sakvlevi teritoriis farglebs 
gareT, arTvin-bolnisis zonaSi, qvedasantonuri makrofaunis Semcveli (RambaSiZe, 
1984)maSaveras wyebis naleqebi Lucianorhabdus cayeuxii-s zonis kompleqss Seicavs. aqedan 
gamomdinare, Cvenc viziarebT burnes Sexedulebas am zonis adresantonuri asakis 
Sesaxeb. 

Lucianorhabdus cayeuxii-is zonis Sesatyvisi naleqebi mdidari nanofosiliebis 
SemcvelobiT xasiaTdeba. winamdebare zonis saxeobebTan erTad aq iwyeben dominirebas 
zedacarculi kompleqsebis tranzituli formebi:Petrarhabdulus copulatus, 

Lucianorhabdusarcuatus, Eprolithus rarus, braarudosferebis nairsaxeobani; Rucinolithus irregularis, 

R. wiseida sxva. Cndebian axali saxeobebic - Calculites ovalis, Lucianorhabdus cayeuxiidaL. Arcuatus. 
Calculites obscurus-is zona (ɋɋ17), romelic pirvelad gamohyo sisingma (1977) moicavs 

intervals C. obscurus-is gaCenidan Broinsonia parca parca-s gaCenamde da TariRdeba gvian 
santonur – adre kampanurad. burnes monacemebiT indoeTis okeaneSi C. obscurus-i 
gacilebiT ufro adre Cndeba, ris gamoc is ignorirebas ukeTebs mis indeqs-saxeobis 
statuss. sanacvlod zedasantonurSi is UC12 daqvedakampanurSi UC13 zonebs gamohyobs. 
sazRvars maT Soris (romelic Tanxvdeba santon-kampanuris sazRvars) 
Arkhangelskiellacymbiformis-is gaCeniT atarebs. saqarTveloSi, da ara marto saqarTveloSi, 
mTel aRmosavleT periteTisSi, xmelTaSua zRvis auzSi da mis mosazRvre evropul 
nawilSi, C. obscurus-is gamoCena L. cayeuxii-s Semdeg da Broinsonia parca parca-s gamoCenamde 
xdeba. imis gaTvaliswinebiT, rom C. obscurus-i gvxvdeba rogorc dabal, ise maRal 
ganedebSi, xsnadobis mimarT mdgradia, advili amosacnobia da ar aris Zalian 
mgrZnobiare klimatis mimarT vfiqrobT, rom savsebiT akmayofilebs (marTalia ara 
globaluri aramed regionuli) indeqs-saxeobis statusis moTxovnebs. rac Seexeba 
Arkhangelskiellacymbiformis, is zemoT CamoTvlil regionebSi gacilebiT ufro gvian, Sua 
kampanuridan Cndeba.  

Calculites obscurus-is zonaSi winamdebare zonis kompleqsidan aRar gadmodis Quadrum 

gartnerii. Cndebian axali saxeobebi: Calculites obscurus, Quadrum svabenickadaLithastrinus grillii. 
 Broinsonia parca parca-s (CC18) zona moicavs intervals B. parca parca-s gaCenidan 

Marthasterites furcatus-is gadaSenebamde. is pirvelad gamohyo sisingma (1977) qveda kampanurSi. 
misi Sesatyvisi periodi burnes sqemaSi moicavs UC14zonas. Bukryaster hayi-s da 
Ceratolithoides verbeekii-s gaCeniT zona iyofa qvezonebad.garda zemoT CamoTvlili indeqs-
saxeobebisa zonisTvis damaxasiaTebelia Broinsonia p. constricta, Ceratolithoides cf. longissimus, 

Ceratolithoides sp., Prediscosphaera cretacea. mis zeda nawilSi xdeba Eprolithus rarus, Quadrum 

gartneri da Q. intermediumgadaSeneba. 
Calculites ovalis-is (CC19) zona Seesatyviseba intervals Marthasterites furcatus-is 

gaqrobidan Ceratolithoides aculeus-is gaCenamde. zonis avtoria sisingi (1977), romelsac is 
Bukryaster hayi-s gaqrobiT hyofs or qvezonad. zona miekuTvneba adre kampanurs. misi 
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Sesabamisi periodi burnes sqemaSi Seesabameba UC14d qvezonis zeda nawils da UC15a 
qvezonas.  

ukve arsebul saxeobebTan erTad Calculites ovalis-is zonaSi gvxvdeba Assipetra 

infracretacea, Rucinolithus hayi, Uniplanarius gothicus daPrediscosphaera intercisa. 
mikroforaminiferebis mixedviT eSmakisxevis wyebisqveda naxevarSi,nanoplanqtonuri 

ɋɋ14daɋɋ15 zonis qveda nawilis Sesabamis naleqebSi dadgenilia Dicarinella concavata-
szonis kompleqsi: Dicarinella concavata (Brotzen), Archaeoglobigerina blowi Pessagno, A. cretacea 
(d`Orbigni), Whiteinella inornata (Bolli), Hedbergella flandrini Porthault. pirvelad dafiqsirda: 
Archaeoglobigerina bosquensis Pessagno. mravladaa warmodgenili benTosuri formebi: Valvulineria 

lenticulina (Reussi), Verneulina muensteri Reussi, Gavelinella pertusa (Marsson), G. thalmanni (Brotzen), 
Stensioina granulatagranulata (Olbertz), St. exsculpta exculpta (Reussi), Praebulimina reussi (Morrow), Cibicides 

beaumontianus (d`Orbigny).  
ˁˁϭϱ zonis zeda nawilis da ˁˁϭϲ zonis Sesatyvis naleqebSi gamovlenili iqna 

zedasantonuriContusotruncana fornicata-s zonisTvis damaxasiaTebeli planqtonuri 
foraminiferebis kompleqsi. aq dafiqsirebulia qediani formebis pirveli 
warmomadgenlebis gamoCena: Contusotruncana fornicata (Plummer), C. arcaformis Maslakova, C. 

plummerae (Gandolfi), Globotruncana bulloides Martin, Gl. linneiana (d`Orbigny). agrZelebs arsebobas: 
Marginotruncana pseudolinneiana Pessagno, M. lapparenti Brotzen, Heterohelix reussi (Cushman), H. moremani 
(Cushman).wyeba mdidaria benTosuri formebiT: Praebulimina reussi (Morrow), Eponides concinna 
Brotzen, Cibicides ribbing Brotzen, Reussella praecursor Knipscheer. 

wyebis zeda SreebSi (ɋɋ17 da ɋɋ18) Cndeba planqtonuri foraminiferebis 
qvedakampanuri Globotruncana arca-s zonis kompleqsi: Globotruncana arca (Cushman), Hedbergella 

monmouthensis (Olsson), H. holmdelensis Olsson, Globigerinelloides volutus (White), Pseudogumbelina costulata 
(Cushman). arsebobas agrZelebs benTosuri formebi: Cibicides beaumontianus (d`Orbigny), 
Stensioina exsculpta gracilis Brotzen, Valvulineria lenticula (Reuss), Bolivinoides strigillatus (Champan) da 
rogorc wina SreSi aqac wamyvani roli benTosur formebs eniWeba.  

j o r W i s  w y e b a (50-150m) warmodgenilia saSualo- da sqelSreebrivi, 
Rianacrisferi kirqvebis, yavisferi mergelebis da karbonatuli argilitebis 
morigeobiT. wyeba pirvelad gamoyo n. vasoeviCma (1933) mTiani kaxeTis midamoebSi da 

miakuTvna qveda kampanurs. kudriaSevma (ɒɢɪɢаɲɜɢɥɢ ɢ ɞɪ.,1965)-დან am naleqebSi 
Globotruncana linneiana Н‘OЫЛ.-is arsebobiT jorWis wyeba santonurs miakuTvna. a. cagarelma 
(1964) am saxis arseboba zeda senonurSic aRniSna da masTan erTad kampanuri 
foraminiferebis Tanaarsebobis safuZvelze wyeba santonur-qvedakampanurad daaTariRa. 
am azrs iziareben o. SiriaSvili, i. vaSakiZe da sxvebi (1965). vinaidan jorWis wyeba 
xasiaTdeba kampanuri mikrofauniT da ifareba maastrixtuli orbitoidebiani wyebiT, d. 
kandelaki (1975) mas kampanurs akuTvnebs. 

mikroforaminiferebis mixedviT jorWis wyebaSi dadgenili iqna Sua-da 
zedakampanuri G Globotruncana ventricosa - Rugoglobigerina rugosa-s zona. nanofosiliebis 
mixedviT ki wyeba Seesabameba Sua da zedakampanur Ceratolithoides aculeus (CC 20), Uniplanarius 

sissinghii (CC 21), Uniplanarius trifidus (CC22), qvedamaastrixtul Tranolithus phacelosus (CC 
23),Reinhardtites levis (CC 24),daArckangelskiella cymbiformis-is(CC 25a)(qveda nawili) zonebs, ris 
mixedviTac jorWis wyeba Suakampanur - zeda maastrixtulad TariRdeba.  

Ceratolithoides aculeus-is zona moicavs periods C. aculeus-is gaCenidan Uniplanarius 

sissinghii-s gaCenamde. is pirvelad gamohyo Cepekma da haim (1969) gvian kampanuris 
dasawyisSi. igive moculobisa da asakisaa amave saxelwodebis zona (CC20) sisingis 
standartul sqemaSi. mkvlevarebis didi nawili am zonasC. aculeus-is gaCenidan Uniplanarius 

trifidus-is gaCenamde gamohyofs. aseT monakveTs Seesabameba kilasoniasmier dadgenili 

Ceratolithoides aculeus-is zonac, romelic Uniplanarius sissinghii-s zonasac moicavs (ǲȐȓȈșȖȕȐȧ, 
1991). burnes sqemaSi CC20 zonis monakveTi Seesatyviseba UC15b qvezonas. 
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Ceratolithoides aculeus-is zonis kompleqsSi winamdebare zonidan aRar gadmodis 
Assipetra infracretacea. ukve arsebul saxeobebTan erTad zonisTvis damaxasiaTebelia: 
Tranolithus phacelosus, Petrarhabdulus copulatusdaBraarudosphaera bigelowii. 

Uniplanarius sissinghii-s zona moicavs intervals U. sissinghii-s gamoCenidan U. trifidus-is 
gaCenamde. is (CC21) pirvelad dadgenili iyo sisingis (1977) mier gvian kampanurSi. man 
aRniSnuli zona Ceratolithoides arcuatus-is gaCeniT da gaqrobiT sam qvezonad dahyo. burne 
Sesabamis monakveTs UC15c qvezonas miakuTvnebs.  

sakvlev teritoriaze Uniplanarius sissinghii-s zona gamovlenil iqna md. aragvis 
marcxena napirze sof. ananuris mopirdapire mxares.md. aryalas xeobaSi aRniSnuli zona 
amovardnilia Wrilebidan. Uniplanarius sissinghii-is zonis kompleqsSi qveSmdebare zonis 
saxeobebTan erTad gvxvdebian Braarudosphaera discula, B. turbinae, Rucianolithus wisei, Lithraphidites 

praequadratus, Microrhabdulus decoratus, Ceratolithoides arcuatusdaUniplanarius sissinghii. 
CamonaTvalidan axal saxeobaTa rigs ganekuTvneba mxolod bolo ori, danarCenebi 
tranzitul saxeobebs warmoadgenen. 

Uniplanarius trifidus-is zona pirvelad bakris da bramletis (Bukry et Bramlette, 1970) mier 
iqna dadgenili zedakampanur naleqebSi. is moicavs periods U. trifidus-is gaCenidan 
Reinhardtites anthophorus-is (an Eiffelithus eximius-is) gadaSenebamde. sisingis standartul 
sqemaSi Seesabameba amave saxelwodebis (CC22) zonas. burne aRniSnul monakveTSi 
UC15zonis d da e qvezonebs gamohyofs. Lithastrinus grillii-s gadaSenebiT Uniplanarius trifidus-is 
zona or qvezonad iyofa. 

Uniplanarius trifidus-is zonis asociaciaSi garda indeqs saxeobisa, Cndebian 
Zeugrhabdotus spiralis, Reinhardtites levis, Micula praemura,Arkhangelskiella cymbiformis, A. specillata. zonis 
qveda nawilSi wyvets Tavis arsebobas Lithastrinus grillii, ramac saSualeba mogvca 
Uniplanarius trifidus-is zona or qvezonad dagveyo. 

Tranolithus phacelosus-is zona moicavs intervals Reinhardtites anthophorus-is gaqrobidan 
Tranolithus phacelosus-is gadaSenebamde. zonis (CC23) avtoria sisingi (1977), romelmac is 
kampanur-maastrixtulis mijnaze gamohyo. mkvlevarebis meti nawili mis moculobas 
Uniplanarius trifidus-is zonasTan aerTianebs, rac albaT imiTaa gamowveuli, rom Tranolithus 

phacelosus-is da Reinhardtites anthophorus-is stratigrafiuli gavrcelebis diapazoni sakmaod 
didia da xSirad isini maastrixtulis bolomde gvxvdeba gadaleqil mdgomareobaSi. 
swored am SemTxvevas aqvs adgili aWara-TrialeTis maastrixtul naleqebSi, ris gamoc 
Quadrum (=Uniplanarius) trifidum-is zona moicavs monakveTs Uniplanarius trifidus-is gaCenidan 
Lithraphidites quadratus-is gaCenamde (kilasonia, 1991). burne Tranolithus phacelosus-is zonis 
Sesatyvis monakveTSi or - UC16 da UC17 zonebs gamohyofs. sisingi Broinsonia parca parca-s 
gaqrobiT CC23 zonas or nawilad hyofs. aseTi danawevrebis saSualeba Cvenc mogveca. 

Tranolithus phacelosus-is zonis fuZeSi Reinhardtites anthophorus-Tan erTadgadaSeneba 
Eiffellithus eximiusdaPetrarhabdulus copulatus-mac ganicades. Cndebian axali saxeobebi: 
Thoracosphaera saxea, T. operculata, Cyclagelosphaera reinhardtii. 

 Arkhangelskiella cymbiformis-is zona moicavs intervals Tranolithus phacelosus-is 
gadaSenebidan Lithraphidites quadratus-is gaCenamde. is pirvelad gamohyo martinim (Martini, 
1976) da Seesatyviseba sisingis standartuli sqemis Reinhardtites levis (CC24) daArkhangelskiella 

cymbiformis (CC25a)qvezonis gaerTianebul monakveTs. burne am intervalSi gamoyobs 
UC18daUC19 zonebs. 

o r b i t o i d e e b i a n i anu s a b u e s wyeba (30-300m) yvelgan 
transgresiulad adevs jorWis an eSmakisxevis wyebas. is warmodgenilia momwvano-
nacrisferi, zogjer qviSiani mergelebis da nacrisferi kirqvebis morigeobiT, wvril-
natexovani kirqvebis breqCiebis SuaSreebiT. maTSi uxvadaa Orbitella apikullata Schlumb., O. 

media (Н‘AЫМС.), O. soti (Schlumb.), Lepidorbitoides minor (Schlumb.), romlebic miuTiTeben mis 
maastrixtul asakze. wyebis qveda nawilSi gamoiyofa konglomerat-breqCiebisa mZlavri 
(3,5 m-de) fena. zedacarculi naleqebi gadafarulia paleogenuri asakis naleqebiT. 
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nanofosiliebis mixedviT sabues wyebaSi dadgenilia zedamaastrixtuli Lithraphidites 

quadratus (CC 25b), Micula murus (CC 25c)daMicula prinsii (CC 26) zonebi.mikroforaminiferebis 
mixedviT CC25bzonis Sesatyvis naleqebSi dadgeniliazeda maastrixtuli Gansserina 

gansseri-s zona. 
Lithraphidites quadratus-is zona moicavs periods L. quadratus-is gaCenidan Micula murus-is 

gaCenamde. is pirvelad martinim (1976) daadgina zedamaastrixtul naleqebSi. sisingis 
standartul sqemaSi is Seesabameba CC25b qvezonas, burnesTan ki UC20a. 

Micula murus-is zona moicavs intervals M. murus-is gaCenidan M. prinsii-s gaCenamde. is 
pirvelad gamohyo terSteinma (Thierstein, 1976) maastrixtis bolos. Tumca mis mier 
gamoyofili Micula murus-is zonis zeda sazRvari gvian carculi saxeobebis masiuri 
gadaSenebis mixedviT tardeba. sisingis sqemaSi Cvens mier gamoyofili Micula murus-is 
zonis monakveTi Seesatyviseba CC25cdaCC26a qvezonebs, burnes mixedviT ki UC20 zonis b 
da c qvezonebs. 

Micula prinsii-s zona moicavs intervals M. prinsii-s gaCenidan gviancarculi saxeobebis 
masiur gadaSenebamde. es biostratigrafiuli erTeuli Micula murus-is zonaSi qvezonis 
saxiT pirvelad perk-nilsenis (Perch-Nielsen, 1979) mier iqna dadgenili maastrixtulis 
bolos. sisingis sqemaSi aRniSnuli monakveTi Seesabameba CC26b qvezonas, burnesTan ki 
UC20d-s. 

oTxive zona xasiaTdeba nanofosiliebis sakmaod kargi SemcvelobiT da 
erTmaneTisagan gansxvavdeba indeqs-saxeobebis gaCeniT. 

amrigad kavkasionis naoWa sistemis mestia-TianeTis teqtonikuri zonis Jinval-
gomboris qvezonis farglebSi zedacarculi nanoplanqtonis da mikroforaminiferebis 
kompleqsuri kvlevis Sedegad SesaZlebeli gaxda: fliSuri naleqebis detaluri 
danawileba; dadgenili iqna nanofosiliebis 23 da mikroforaminiferebis 12 
biostratigrafiuli erTeuli (zonebi da qvezonebi); nanofosiliebis yvela dadgenili 
zona regionTaSoriso stratigrafiul erTeuls warmoadgens, rac gansakuTrebiT 
Rirebuls xdis maT, rogorc adgilobrivi, ise Soreuli korelaciisaTvis; dazustda 
mTeli rigi liTostratigrafiuli erTeulebisasaki, romlebic pirobiTad iyo 
mikuTvnebuli ama Tu im sarTuls da dRemde sadiskusio sagans warmoadgenda; moxda 
nanoplanqtonis da mikroforaminiferebis kompleqsebis zusti Sepirispireba. asakobrivi 
TvalsazrisiT namarxTa es jgufebi TiTqmis Tanxvdebian erTmaneTs. 
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ɆɈɊɋɄɈɆ ȻȺɋɋȿɃɇȿ ȽɊɍɁɂɂ 

 

Ɍ. Ɍ. Ƚɚɜɬɚɞɡɟ 

 
Impact of intensive changes of the environment over the development of nannoplankton in Paleocene-

Eocene marine basin of Georgia. T.Gavtadze. For identification of the degree and impact character of abrupt 
changes of the environment on a course of development of nannoplancton in Paleocene-Eocene marine basin of 
Georgia were used the following evolution indices of taxonomy: 1) species diversity; 2) rate of appearance; 3) rate 
of disappearance; 4) rate of diversification; 5) rate of turnovers. The results of researches have shown, that the 
periods of display of the eustatic orogenic phases, regressions and ceasing of volcanic activities have entirely 
coincided with peaks of turnover rates, disappearance of species and low negative rates of diversification. Time of a 
beginning of tectonic stretchings, eustatic transgressions and volcanic activities correspond to the periods of high 
jumps of rates of appearance, diversification and species diversity. 

 
Ɉɞɧɨɣ ɢɡ ɜаɠɧеɣɲɢх ɩɪɨɛɥеɦ ɜ ɢɡуɱеɧɢɢ ɡеɦɧɨɣ ɤɨɪɵ ɹɜɥɹеɬɫɹ ɜɵɹɜɥеɧɢе ɡаɤɨɧɨɦеɪɧɨɫɬеɣ 

ɜɡаɢɦɨɫɜɹɡɢ ɝɥɨɛаɥɶɧɵх ɢɡɦеɧеɧɢɣ ɜɧеɲɧеɣ ɫɪеɞɵ ɢ эɜɨɥɸɰɢɢ ɨɪɝаɧɢɱеɫɤɨɝɨ ɦɢɪа. Иɫɫɥеɞɨɜаɧɢɹ ɬаɤɨɝɨ 
ɪɨɞа ɞɥɹ ɩɥаɧɤɬɨɧɧɵх ɨɪɝаɧɢɡɦɨɜ ɩɪɨɜɨɞɢɥɢɫɶ ɦɧɨɝɢɦɢ уɱеɧɵɦɢ (BЮФЫв, 1970, 1973; Bukry, Duglas, Klihg 
& Krasheninnikov, 1971; Baldi-Bake, 1971; Takayama, 1972; Tappan, Loeblich, 1973; Haq & Lohman, 1976; Hay, 
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Lohman & Wise, 1976; Haq, 1977; Takayama, & Lohman, 1977; Persival & Fischer, 1977; Sepkoski, 1978;  
Lasker, 1978, Aubry, 1983; Thierstein, 1983; Baldi-Beke, Thierstein, 1983, 1984; Wei, Kennett, 1983; Hoffman, 
KТЭМСОХХ,1984; KКЮППЦКЧ, 1986; RШЭС, 1987; HКq & КХ., 1987; Ɇуɡɵɥеɜ, 1994, 2000; Ɇуɡɵɥеɜ ɢ ɞɪ. 1996; 
Schmitz & al., 1997; Berggren & al., 1998; Aubry et al., 1998, 2000, 2007; Monechi, 2000; Cramer & al., 1999; 
Gavrilov & al., 2000; Aubry, 2001; Bown ОЭ КХ., 2004; Ⱥхɦеɬɶеɜ, 2004; Ƚаɜɪɢɥɨɜ, ɓеɪɛɢɧɢɧа, 2004 ɢ ɞɪ). 
ɉɨɥуɱеɧɧɵе ɢɦɢ ɞаɧɧɵе ɩɨɤаɡаɥɢ ɧеɩɨɫɪеɞɫɬɜеɧɧуɸ ɡаɜɢɫɢɦɨɫɬɶ ɪаɡɜɢɬɢɹ ɛɢɨɬɵ ɨɬ ɜɧеɲɧеɣ ɫɪеɞɵ.  

ɐеɥɶɸ ɧаɫɬɨɹɳеɣ ɪаɛɨɬɵ ɹɜɥɹеɬɫɹ ɜɵɹɜɥеɧɢе ɫɬеɩеɧɢ ɜɥɢɹɧɢɹ ɢ хаɪаɤɬеɪа ɜɨɡɦɨɠɧɵх ɜɨɡɞеɣɫɬɜɢɣ 
ɪеɡɤɢх ɢɡɦеɧеɧɢɣ ɜɧеɲɧеɣ ɫɪеɞɵ ɧа хɨɞ ɪаɡɜɢɬɢɹ ɧаɧɨɩɥаɧɤɬɨɧа ɜ ɩаɥеɨɰеɧ-эɨɰеɧɨɜɨɦ ɦɨɪɫɤɨɦ ɛаɫɫеɣɧе 
Ƚɪуɡɢɢ. ɇаɥɢɱɢе ɬеɪɪеɣɧɨɜ ɫɨɜеɪɲеɧɧɨ ɪаɡɧɵх ɬɢɩɨɜ (ɨɤеаɧɢɱеɫɤɢх, ɤɨɧɬɢɧеɧɬаɥɶɧɵх, ɨɫɬɪɨɜɨɞуɠɧɵх, 
ɡаɤɨɥɶɰеɜɵх ɢ ɢɧɬɪаɤɨɥɶɰеɜɵх) ɜ ɡɨɧе ɤɨɥɥɢɡɢɢ ɫɤɥаɞɱаɬɨɣ ɫɢɫɬеɦɵ Ȼɨɥɶɲɨɝɨ Ʉаɜɤаɡа ɨɛуɫɥɨɜɢɥɨ ɧа 
ɢɫɫɥеɞуеɦɨɣ ɬеɪɪɢɬɨɪɢɢ ɮɨɪɦɢɪɨɜаɧɢе ɤаɤ ɦɨɛɢɥɶɧɵх, ɢɧɬеɧɫɢɜɧɨ ɫɤɥаɞɱаɬɵх ɡɨɧ ɫ ɝɥуɛɨɤɨɜɨɞɧɵɦɢ 
ɝеɨɫɢɧɤɥɢɧаɥɶɧɵɦɢ ɨɬɥɨɠеɧɢɹɦɢ, ɬаɤ ɢ ɫɬаɛɢɥɶɧɵх, ɫɥаɛɨɫɤɥаɞɱаɬɵх ɡɨɧ ɫ ɦеɥɤɨɜɨɞɧɵɦɢ ɮаɰɢɹɦɢ 
(Ⱥɞаɦɢɹ ɢ ɞɪ., 2000). ɋɥɨɠɧаɹ ɩаɥеɨɬеɤɬɨɧɢɱеɫɤаɹ ɢ ɩаɥеɨɝеɨɝɪаɮɢɱеɫɤаɹ ɨɛɫɬаɧɨɜɤа ɫɨɫɬɨɹɳаɹ ɢɡ 
ɦɧɨɝɨɱɢɫɥеɧɧɵх ɫɬɪуɤɬуɪɧɨ-ɮаɰɢаɥɶɧɵх ɪаɣɨɧɨɜ ɫ ɪаɡɥɢɱɧɵɦɢ ɛɢɨɬɨɩаɦɢ ɢ ɨɫаɞɤаɦɢ ɜ ɩаɥеɨɝеɧе Ƚɪуɡɢɢ 
ɹɜɥɹеɬɫɹ ɜеɫɶɦа ɛɥаɝɨɩɪɢɹɬɧɵɦ ɛаɡɢɫɨɦ ɢɫɫɥеɞɨɜаɧɢɣ ɜ эɬɨɦ ɧаɩɪаɜɥеɧɢɢ. 

Иɡɥаɝаеɦɵе ɧɢɠе ɪеɡуɥɶɬаɬɵ ɨɫɧɨɜɵɜаɸɬɫɹ ɧа ɨɛɲɢɪɧɨɦ ɦаɬеɪɢаɥе, ɫɨɛɪаɧɧɨɦ ɜɨ ɜɪеɦɹ ɩɨɥеɜɵх 
ɪаɛɨɬ, ɢɡ ɦɧɨɝɨɱɢɫɥеɧɧɵх ɩɨɫɥɨɣɧɨ ɨɛɫɥеɞɨɜаɧɧɵх ɪаɡɪеɡɨɜ ɩаɥеɨɰеɧ-эɨɰеɧɨɜɵх ɢ ɫɦеɠɧɵх ɫ ɧɢɦɢ 
ɨɬɥɨɠеɧɢɣ ɪаɡɧɵх ɫɬɪуɤɬуɪɧɨ-ɦɨɪɮɨɥɨɝɢɱеɫɤɢх ɢ ɫеɞɢɦеɧɬаɰɢɨɧɧɵх ɡɨɧ Ƚɪуɡɢɢ. ȼ ɩɪеɞеɥах ɫɤɥаɞɱаɬɨɣ 
ɫɢɫɬеɦɵ Ȼɨɥɶɲɨɝɨ Ʉаɜɤаɡа ɩɨ ɦеɬɨɞу ɧаɧɨɩɥаɧɤɬɨɧа ɛɵɥɢ ɢɫɫɥеɞɨɜаɧɵ Ƚаɝɪа-Ⱦɠаɜɫɤаɹ ɢ Ɇеɫɬɢа-
Тɢаɧеɬɫɤаɹ ɡɨɧɵ. ȼ ɩɪеɞеɥах ɩеɪɜɨɣ ɡɨɧɵ ɢɡуɱеɧɵ ɪаɡɪеɡɵ ɢɡ Ⱥɞɥеɪɫɤɨɣ ɞеɩɪеɫɫɢɢ, ɩɪеɞɫɬаɜɥеɧɧɵе 
ɢɫɤɥɸɱɢɬеɥɶɧɨ ɤаɪɛɨɧаɬɧɵɦɢ ɩɨɪɨɞаɦɢ (ɦеɪɝеɥɢ ɢ ɢɡɜеɫɬɤɨɜɢɫɬɵе ɦеɪɝеɥɢ) ɢ ɢɡ ɤɪаɣɧе ɸɠɧɨɣ 
ɩеɪɢɮеɪɢɣɧɨɣ ɱаɫɬɢ Ɂаɩаɞɧɨ-Ⱥɛхаɡɫɤɨɣ ɩɨɞɡɨɧɵ ɩɨɝɪуɠеɧɢɹ (ɢɡɜеɫɬɧɹɤɢ, ɤаɪɛɨɧаɬɧɵе ɩеɫɱаɧɢɤɢ ɢ 
ɦеɪɝеɥɢ). ɇа ɬеɪɪɢɬɨɪɢɢ Ɇеɫɬɢа-Тɢаɧеɬɫɤɨɣ ɡɨɧɵ ɢɫɫɥеɞɨɜаɧɵ ɩаɥеɨɝеɧɨɜɵе ɨɬɥɨɠеɧɢɹ ɋаɞɡеɝуɪɢ-
ɒахɜеɬɢɥɶɫɤɨɝɨ ɢ ɀɢɧɜаɥɢ-ɉхɨɜеɥɶɫɤɨɝɨ ɩɨɤɪɨɜɨɜ ɀɢɧɜаɥɢ-Ƚɨɦɛɨɪɫɤɨɣ ɩɨɞɡɨɧɵ, ɩɪеɞɫɬаɜɥеɧɧɵе 
ɮɥɢɲеɜɵɦɢ ɢ ɮɥɢɲɨɢɞɧɵɦɢ ɨɛɪаɡɨɜаɧɢɹɦɢ. 

ȼ ɩɪеɞеɥах Ɂаɤаɜɤаɡɫɤɨɣ ɦеɠɝɨɪɧɨɣ ɨɛɥаɫɬɢ ɢɡуɱеɧɵ ɪаɡɪеɡɵ Ƚуɞауɬɫɤɨɝɨ, ɋаɦуɪɡаɤаɧɫɤɨɝɨ, 
Ɉɱаɦɱɢɪɫɤɨɝɨ, Ʉуɥеɜɫɤɨɝɨ ɢ Ɉɞɢɲɫɤɨɝɨ ɛɥɨɤɨɜ ɡаɩаɞɧɨɣ ɦɨɥаɫɫɨɜɨɣ ɡɨɧɵ ɩɨɝɪуɠеɧɢɹ, а ɬаɤɠе Ɉɤɪɢɛа-
ɏɪеɢɬɫɤаɹ ɩɨɞɡɨɧа ɐеɧɬɪаɥɶɧɨɣ ɡɨɧɵ ɜɨɡɞɵɦаɧɢɹ, ɜɫɤɪɵɜаɸɳɢе ɩɪеɢɦуɳеɫɬɜеɧɧɨ ɤаɪɛɨɧаɬɧɵе ɩɨɪɨɞɵ 
ɩаɥеɨɰеɧа ɢ эɨɰеɧа. 

ȼ ɫɤɥаɞɱаɬɨɣ ɫɢɫɬеɦе Ɇаɥɨɝɨ Ʉаɜɤаɡа, ɝɞе ɩɨɦɢɦɨ ɤаɪɛɨɧаɬɧɵх, ɬеɪɪɢɝеɧɧɵх ɢ ɮɥɢɲɨɢɞɧɵх 
ɤɨɦɩɥеɤɫɨɜ, ɮɨɪɦɢɪɨɜаɥɢɫɶ ɞɨɜɨɥɶɧɨ ɦɨɳɧɵе ɜуɥɤаɧɨɝеɧɧɨ-ɨɫаɞɨɱɧɵе ɨɛɪаɡɨɜаɧɢɹ, ɢɡуɱеɧɵ ɪаɡɪеɡɵ ɜ 
ɩɪеɞеɥах ɋеɜеɪɧɨɣ ɢ ɐеɧɬɪаɥɶɧɨɣ ɩɨɞɡɨɧ Ⱥɞɠаɪа-Тɪɢаɥеɬɫɤɨɣ ɡɨɧɵ ɢ Теɬɪɢɰɤаɪɨ-Ⱥɫуɪеɬɫɤɨɝɨ ɛɥɨɤа 
Ȼɨɥɧɢɫɫɤɨɣ ɩɨɞɡɨɧɵ. 

Ɂаɤɨɧɨɦеɪɧɨɫɬɢ ɪаɫɩɪеɞеɥеɧɢɹ ɧаɧɨɩɥаɧɤɬɨɧа ɜ ɜɵɲеɩеɪеɱɢɫɥеɧɧɵх ɪаɡɪеɡах ɩɨɡɜɨɥɢɥɢ ɨɩɪеɞеɥɢɬɶ 
еɝɨ ɫɢɫɬеɦаɬɢɱеɫɤɢɣ ɫɨɫɬаɜ ɢ ɪаɡɪаɛɨɬаɬɶ ɫхеɦу ɡɨɧаɥɶɧɨɝɨ ɪаɫɱɥеɧеɧɢɹ ɩаɥеɨɰеɧ-эɨɰеɧɨɜɵх ɨɬɥɨɠеɧɢɣ. 
Ɉɩɪеɞеɥеɧɢе ɞɢаɩаɡɨɧа ɫɬɪаɬɢɝɪаɮɢɱеɫɤɨɝɨ ɪаɫɩɪɨɫɬɪаɧеɧɢɹ ɨɬɞеɥɶɧɵх ɬаɤɫɨɧɨɜ ɩɨɬɪеɛɨɜаɥ ɨɫɨɛɨ 
ɨɫɬɨɪɨɠɧɵɣ ɩɨɞхɨɞ, ɬаɤ ɤаɤ ɢɫɤɨɩаеɦаɹ ɧаɧɨɮɥɨɪа ɩɨɞ ɜɥɢɹɧɢеɦ ɮɢɡɢɱеɫɤɢх ɜɨɡɞеɣɫɬɜɢɣ ɧе ɦɨɝɥа ɜɫеɝɞа 
ɫɨхɪаɧɢɬɶɫɹ ɜ ɫɜɨеɦ ɩеɪɜɨɧаɱаɥɶɧɨɦ ɜɢɞе. Ⱦɥɹ ɞɨɜеɞеɧɢɹ ɞɨ ɦɢɧɢɦуɦа ɨɲɢɛɨɤ ɩɨ эɬɨɣ ɩɪɢɱɢɧе 
ɩɨɧɨɞɨɛɢɥɨɫɶ ɡɧаɧɢе ɛɢɨɡɨɧɵ ɤаɠɞɨɝɨ ɜɢɞа, ɜɵɹɜɥеɧɧɵх ɢɡ ɩаɥеɨɰеɧ-эɨɰеɧɨɜɵх ɨɬɥɨɠеɧɢɣ Ƚɪуɡɢɢ.. Ȼɵɥɢ 
ɧаɱеɪɱеɧɵ ɥɢɧɢɢ ɫɬɪаɬɢɝɪаɮɢɱеɫɤɨɝɨ ɪаɫɩɪɨɫɬɪаɧеɧɢɹ ɨɬɞеɥɧɵх ɜɢɞɨɜ ɢɡ ɪаɡɧɵх ɪеɝɢɨɧɨɜ ɦɢɪа (BЮФЫв, 
1971, 1973, ; Bystricka, 1969, 1973, 1979; Baldi-Beke, 1971, 1974, 1984; Bybell, Self-Trail, 1994; Dawoody, 
1977; Decima et al, 1975; Edwards, 1973; Gartner, 1971; Haq, 1969, 1970, 1972, 1975, 1976; Haq et al, 1976, 
1987; Kapellos, 1973; Levin, Joelger, 1967; Lasker, 1965, 1978; Martini, 1971, 1981; Perch-Nielsen, 1972; Prins, 
1971; Romein, 1979; Thierstein, 1974; Wade at al., 1964; Wise, 1973; Aubry ,1996, 1983; Aubry et al., 2000; 
Berggren, 1998; Burnett, 1998; Lees, 2002; Ouda et Aubry, 2003; Ʉɨɲɤаɪɥɵ, 1979; Ⱥɧɞɪееɜа-Ƚɪɢɝɨɪɨɜɢɱ, 1980; 
Ȼɨɝɞаɧɨɜɢɱ, 1980; Ɇуɡɵɥеɜ, 1977, 1980; ɢ ɞɪ.) ɢ ɫɨɩɨɫɬаɜɥеɧɵ ɪаɫɩɨɥɨɠɢɜ ɢх ɪɹɞɨɦ. ɗɬɨ ɞаɥɨ ɜɨɡɦɨɠɧɨɫɬɶ 
ɜ ɨɩɪеɞеɥеɧɧɨɣ ɫɬеɩеɧɢ уɫɬаɧɨɜɢɬɶ ɢɫɬɢɧɧɵɣ уɪɨɜеɧɶ ɜɢɞɨɨɛɪаɡɨɜаɧɢɹ ɢ ɜɵɦɢɪаɧɢɹ ɨɬɞеɥɶɧɵх ɬаɤɫɨɧɨɜ 
(ɤɨɝɞа ɫаɦɵе ɪаɧɧɢе ɩɨɹɜɥеɧɢɹ ɢ ɫаɦɵе ɩɨɡɞɧɢе ɢɫɱеɡɧɨɜеɧɢɹ ɫɨɜɩаɞаɥɢ ɜ ɧеɫɤɨɥɶɤɢх ɞаɥеɤɨ ɨɬɫɬɨɹɳɢх 
ɞɪуɝ ɨɬ ɞɪуɝа ɪеɝɢɨɧах Ɇɢɪа, ɜɤɥɸɱаɹ Ƚɪуɡɢɸ). ɋɨɩɨɫɬаɜɥеɧɢе ɠе ɨɬɦеɱеɧɵх ɥɢɧɢɣ ɫ ɬаɤɨɜɵɦɢ Ƚɪуɡɢɢ 
ɩɨɡɜɨɥɢɥɨ ɧа ɢɫɫɥеɞуеɦɨɣ ɬеɪɪɢɬɨɪɢɢ ɜɵɞеɥɢɬɶ ɬɪɢ ɱеɬɤɨ ɜɵɪаɠеɧɧɵе ɝɪуɩɩɵ ɜɢɞɨɜ ɧаɧɨɮɨɫɢɥɢɣ: 
ɩɨɹɜɥеɧɢе ɢɥɢ ɢɫɱеɡɧɨɜеɧɢе 1-ɨɣ ɝɪуɩɩɵ ɜɢɞɨɜ ɧа ɬеɪɪɢɬɨɪɢɢ Ƚɪуɡɢɢ ɫɨɨɬɜеɬɫɬɜɨɜаɥɨ ɩɪɨɰеɫɫу 
ɜɢɞɨɨɛɪаɡаɜаɧɢɹ ɢɥɢ ɜɵɦɢɪаɧɢɹ; ɩɨɹɜɥеɧɢе ɢɥɢ ɢɫɱеɡɧɨɜеɧɢе ɜɬɨɪɨɣ ɫɨɜɩаɥɨ ɜ ɧеɫɤɨɥɶɤɢх аɧаɥɨɝɢɱɧɵх (ɜ 
ɲɢɪɨɬɧɨɦ ɨɬɧɨɲеɧɢɢ) ɫ Ƚɪуɡɢеɣ ɪеɝɢɨɧах (ɞɢахɪɨɧɧɵе) ɢ ɩɨɹɜɥеɧɢе ɢɥɢ ɢɫɱеɡɧɨɜеɧɢе ɬɪеɬɶеɣ ɝɪуɩɩɵ ɧа 
ɬеɪɪɢɬɨɪɢɢ Ƚɪуɡɢɢ ɩɪɨɢɫхɨɞɢɥɨ ɧеɫɤɨɥɶɤɨ ɩɨɡɠе ɢɥɢ ɪаɧɶɲе, ɱеɦ ɜ ɞɪуɝɢх ɪеɝɢɨɧах Ɇɢɪа. Таɤаɹ 
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ɝɪуɩɩɢɪɨɜɤа ɜɢɞɨɜ ɧаɧɧɨɩɥаɧɤɬɨɧа ɞаɥа ɧеɤɨɬɨɪɨе ɩɪеɞɫɬаɜɥеɧɢе ɨ хаɪаɤɬеɪе ɪеɡɤɢх ɢɡɦеɧеɧɢɣ ɜ 
ɞɢаɝɪаɦɦах эɜɨɥɸɰɢɨɧɧɵх ɩɨɤаɡаɬеɥеɣ ɧаɧɨɮɥɨɪɵ Ƚɪуɡɢɢ. Таɤ, ɧаɩɪɢɦеɪ, ɤɨɝɞа ɜ ɤɨɦɩɥеɤɫах ɫɪеɞɢ 
ɩɨɹɜɢɜɲɢхɫɹ ɢ ɢɫɱеɡɧуɜɲɢх ɜɢɞɨɜ ɩɪеɨɛɥаɞаɥɢ ɜɢɞɵ 1-ɨɣ ɝɪуɩɩɵ, ɢɡɦеɧеɧɢɹ ɜ ɪаɡɜɢɬɢɢ ɧаɧɨɩɥаɧɤɬɨɧа 
Ƚɪуɡɢɢ ɫɨɜɩаɥɢ ɫ ɩɪɨɹɜɥеɧɢɹɦɢ ɝɥɨɛаɥɶɧɵх ɩɪɨɰеɫɫɨɜ, ɩɪеɨɛɥаɞаɧɢе ɜɢɞɨɜ 2-ɨɣ ɝɪуɩɩɵ ɛɵɥɢ ɫɜɹɡаɧɵ ɫ 
ɤɥɢɦаɬɢɱеɫɤɨɣ ɡɨɧаɥɶɧɨɫɬɶɸ; ɩɪеɨɛɥаɞаɧɢе ɠе ɜɢɞɨɜ 3-еɣ ɝɪуɩɩɵ ɩɪɨɢɫхɨɞɢɥɨ ɜɨ ɜɪеɦɹ ɩɪɨɹɜɥеɧɢɹ 
ɩɪɨɜɢɧɰɢаɥɶɧɵх ɞɢɮɮеɪеɧɰɢаɰɢɣ. 

ȼ ɩаɥеɨɰеɧ–эɨɰеɧɨɜɵх ɨɬɥɨɠеɧɢɹх Ƚɪуɡɢɢ (27,5 ɦɥɧ.ɥеɬ) ɛɵɥɨ ɜɵɹɜɥеɧɨ 277 ɜɢɞɨɜ ɧаɧɨɩɥаɧɤɬɨɧа. 
ɍɫɬаɧаɜɥɢɜаеɬɫɹ 262 ɩɨɹɜɥеɧɢɣ ɢ 162 ɢɫɱеɡɧɨɜеɧɢɹ. 

Ⱦɥɹ ɜɵɩɨɥɧеɧɢɹ ɩɨɫɬаɜɥеɧɧɨɣ ɜ ɪаɛɨɬе ɰеɥɢ ɛɵɥɢ ɢɫɩɨɥɶɡɨɜаɧɵ эɜɨɥɸɰɢɨɧɧɵе ɩɨɤаɡаɬеɥɢ 
ɬаɤɫɨɧɨɦɢɢ ɫ уɱеɬɨɦ ɫɥеɞуɸɳɢх ɢɧɞеɤɫɨɜ: 1) ɪаɡɧɨɨɛɪаɡɢе ( Р), 2) ɩɨɤаɡаɬеɥɶ ɩɨɹɜɥеɧɢɹ (ɉɩ), 3) 
ɩɨɤаɡаɬеɥɶ ɢɫɱеɡɧɨɜеɧɢɹ (ɉɢ), 4) ɩɨɤаɡаɬеɥɶ ɞɢɜеɪɫɢɮɢɤаɰɢɢ (ɉɞ) ɢ 5) ɩɨɤаɡаɬеɥɶ ɬуɪɧɨɜеɪа (ɉɬ) ɜ 
ɤɨɦɩɥеɤɫах ɛɢɨɫɬɪаɬɢɝɪаɮɢɱеɫɤɢх ɡɨɧ ɧаɧɨɩɥаɧɤɬɨɧа. Ⱦɢаɝɪаɦɦɵ ɛɵɥɢ ɫɨɫɬаɜɥеɧɵ ɩɨ ɬехɧɢɤе ɉ.Рɨɬа 
(RШЭС, 1987), ɨɩɢɪаɸɳɢеɫɹ ɧа ɫɬаɧɞаɪɬɧɵе ɦеɬɨɞɵ ɜɵɱɢɫɥеɧɢɹ. ɉɪɨɦеɠуɬɤɨɦ ɜɪеɦеɧɢ ɹɜɥɹеɬɫɹ 
ɛɢɨɫɬɪаɬɢɝɪаɮɢɱеɫɤаɹ еɞɢɧɢɰа (ɡɨɧа ɢɥɢ ɩɨɞɡɨɧа) – Э, ɝɞе =1/500000; ȼɵɱɢɫɥеɧɢе ɩɨɫɥеɞɧɢх ɱеɬɵɪех 
ɢɧɞеɤɫɨɜ ɩɪɨɢɡɜɨɞɢɥаɫɶ ɩɨ ɮɨɪɦуɥаɦ  

 
                                                          ɉɞ=ɉɩ-ɉɢ;    ɉɬ=ɉɩ+ɉɢ,  
 

 
Ƚɞе ɉ - % - ɵɣ ɫɨɫɬаɜ ɫɨɨɬɜеɬɫɬɜуɸɳеɝɨ ɢɧɞеɤɫа ɜ ɤɨɦɩɥеɤɫе ɜ ɬеɱеɧɢе Э ɜɪеɦеɧɢ;  ɩ –ɤɨɥɢɱеɫɬɜɨ 
ɩɨɹɜɢɜɲɢхɫɹ ɜɢɞɨɜ ɜ ɤɨɦɩɥеɤɫе ɜ ɬеɱеɧɢе Э ɜɪеɦеɧɢ; ɢ - ɤɨɥɢɱеɫɬɜɨ ɢɫɱеɡɧуɜɲɢх ɜɢɞɨɜ ɜ ɬеɱеɧɢе t 
ɜɪеɦеɧɢ; Р – ɨɛɳее ɤɨɥɢɱеɫɬɜɨ хаɪаɤɬеɪɧɵх ɜɢɞɨɜ ɜ ɛɢɨɫɬɪаɬɢɝɪаɮɢɱеɫɤɨɣ ɡɨɧе (Э). Ɂɞеɫɶ ɨɞɢɧаɤɨɜɨ 
ɩɨɞɫɱɢɬɵɜаɸɬɫɹ ɜɫе ɜɢɞɵ, ɧе ɡаɜɢɫɢɦɨ ɨɬ ɬɨɝɨ, ɜɫɬɪеɱаɸɬɫɹ ɨɧɢ ɜɨ ɜɫеɣ ɡɨɧе ɢɥɢ ɥɢɲɶ ɜ ее 
ɮɪаɝɦеɧɬаɥɶɧɨɣ ɱаɫɬɢ. ȼɢɞɵ, ɩɨɹɜɥɹɸɳɢеɫɹ ɜɛɥɢɡɢ ɝɪаɧɢɰɵ ɞɜух ɡɨɧ, ɨɬɧɨɫɹɬɫɹ ɤ ɜеɪхɧеɣ ɡɨɧе; а 
ɢɫɱеɡаɸɳɢе - ɤ ɧɢɠɧеɣ ɡɨɧе. 

ɇа ɝɪаɮɢɤах (ɪɢɫ. 1, 2, 3, 4) ɝɨɪɢɡɨɧɬаɥɶɧаɹ ɥɢɧɢɹ уɤаɡɵɜаеɬ ɧа ɜɪеɦɹ (ɦɥɧ.ɥеɬ), ɜеɪɬɢɤаɥɶɧаɹ – ɧа 
ɩɪɨɰеɧɬɧɵɣ ɫɨɫɬаɜ ɫɨɨɬɜеɬɫɬɜуɸɳеɝɨ ɢɧɞеɤɫа ɜ ɤɨɦɩɥеɤɫах ɡɨɧ ɢɥɢ ɩɨɞɡɨɧ, ɡа ɢɫɤɥɸɱеɧɢеɦ ɞɢаɝɪаɦɦɵ 
ɩɨɤаɡɵɜаɸɳеɣ ɤɨɥɢɱеɫɬɜɨ ɜɢɞɨɜ. ɇа ɪɢɫ. 1 ɩɪɢɜеɞеɧɵ ɞɢаɝɪаɦɦɵ ɩɨɤаɡаɬеɥеɣ ɩɨɹɜɥеɧɢɹ (ɫɩɥɨɲɧаɹ ɥɢɧɢɹ) 
ɢ ɢɫɱеɡɧɨɜеɧɢɹ (ɩуɧɤɬɢɪɨɦ); ɧа ɪɢɫ. 2 – ɩɪɢɜɨɞɢɬɫɹ ɤɪɢɜаɹ ɜɢɞɨɜɨɝɨ ɪаɡɧɨɨɛɪаɡɢɹ; ɧа ɪɢɫ. 3 – ɤɪɢɜаɹ 
ɩɨɤаɡаɬеɥɹ ɞɢɜеɪɫɢɮɢɤаɰɢɢ ɜɢɞɨɜ ɢ ɧа ɪɢɫ. 4 – ɤɪɢɜаɹ ɩɨɤаɡаɬеɥɹ ɬуɪɧɨɜеɪа. 

Ƚɪаɮɢɤɢ ɞɥɹ ɤаɦɩаɧ-ɦааɫɬɪɢхɬɫɤɨɣ ɧаɧɧɨɮɥɨɪɵ ɛɵɥɢ ɫɨɫɬаɜɥеɧɵ ɧа ɨɫɧɨɜаɧɢɢ ɦаɬеɪɢаɥа, 
ɫɨɛɪаɧɧɨɝɨ ɤаɤ аɜɬɨɪаɦ эɬɨɣ ɪаɛɨɬɵ (Ƚаɜɬаɞɡе ɢ Ɇɪеɜɥɢɲɜɢɥɢ, 2003; Gavtadze ОЭ КХ., 2010), ɬаɤ ɢ Ʉɢɥаɫɨɧɢɹ 
(1988); ɞɥɹ ɩаɥеɨɝеɧа ɛɵɥɢ ɢɫɩɨɥɶɡɨɜаɧɵ ɞаɧɧɵе Т.Т.Ƚаɜɬаɞɡе (Ƚаɜɬаɞɡе, 1985, 1998, 2001, Ƚаɜɬаɞɡе ɢ 
Ɇɪеɜɥɢɲɜɢɥɢ, 2003) ɢ И. ɉ.Таɛаɱɧɢɤɨɜа (ɉаɧɨɜа ɢ ɞɪ., 1984). ɉɨ Ƚɪаɮɢɤаɦ ɜɢɞɧɨ, ɱɬɨ ɞɢаɝɪаɦɦɵ 
эɜɨɥɸɰɢɨɧɧɵх ɩɨɤаɡаɬеɥеɣ ɧаɧɨɮɥɨɪɵ ɩɨɡɞɧеɝɨ ɦеɥа ɢ ɪаɧɧеɝɨ ɩаɥеɨɝеɧа ɪаɞɢɤаɥɶɧɨ ɨɬɥɢɱаɸɬɫɹ ɞɪуɝ ɨɬ 
ɞɪуɝа. ȿɫɥɢ ɜ ɩɨɡɞɧеɦ ɦеɥу ɨɧɢ хаɪаɤɬеɪɢɡуɸɬɫɹ ɫɥаɛɨ ɜɵɪаɠеɧɧɵɦɢ ɤɨɥеɛаɧɢɹɦɢ ɤɪɢɜɵх ɢ 
ɫɨɨɬɜеɬɫɬɜеɧɧɨ ɢɡɦеɪɹɸɬɫɹ ɛɨɥее ɧɢɡɤɢɦ уɪɨɜɧеɦ, ɬɨ ɜ ɪаɧɧеɦ ɩаɥеɨɝеɧе ɤɨɥеɛаɧɢе ɛɨɥее ɪеɡɤɨе ɢ 
ɢɧɬеɧɫɢɜɧɨе, ɫɨɨɬɜеɬɫɬɜуɸɳее ɞɨɜɨɥɶɧɨ ɜɵɫɨɤɢɦ ɩɨɤаɡаɬеɥɹɦ. 

ȼ ɧаɱаɥе ɤаɦɩаɧа ɧа ɬеɪɪɢɬɨɪɢɢ Ƚɪуɡɢɢ, ɜɫɥеɞ ɡа ɫуɛɝеɪɰɢɧɫɤɨɣ ɨɪɨɮаɡɨɣ, ɧаɫɬуɩаеɬ ɬɪаɧɫɝɪеɫɫɢɹ 
(Ⱥɞаɦɢɹ ɢ ɞɪ., 1964; Ƚаɦɛаɲɢɞɡе, 1984), ɤɨɬɨɪаɹ ɞɨɫɬɢɝаеɬ ɫɜɨеɝɨ ɦаɤɫɢɦуɦа ɧа ɪуɛеɠе ɤаɦɩаɧ-ɦааɫɬɪɢхɬа. 
ȼɨ ɮɥɢɲеɜɵх ɛаɫɫеɣɧах Ƚɪуɡɢɢ ɧаɱɢɧаеɬɫɹ ɧаɤɨɩɥеɧɢе ɤаɪɛɨɧаɬɧɨɝɨ ɮɥɢɲа, а ɜɨ ɜɫех ɨɫɬаɥɶɧɵх ɨɛɥаɫɬɹх 
– ɥɢɬɨɝɪаɮɫɤɢх ɢɡɜеɫɬɧɹɤɨɜ ɩеɥаɝɢɱеɫɤɨɣ ɮаɰɢɢ. Ʉɪɢɜаɹ ɪаɡɧɨɨɛɪаɡɢɢ ɜɢɞɨɜ ɜ эɬɨ ɜɪеɦɹ ɜɨɡɪаɫɬаеɬ. 
ɋɜɨеɝɨ ɩɢɤа ɨɧа ɞɨɫɬɢɝаеɬ ɜ ɪаɧɧеɦ ɤаɦɩаɧе, ɜ ɩɪеɞеɥах ɡɨɧɵ Aspidolithus parcus. ȼ ɜɵɲеɥеɠаɳеɣ ɡɨɧе 
Calculites ovalis ɩɨɤаɡаɬеɥɶ ɩɨɹɜɥеɧɢɹ ɜɢɞɨɜ ɡɧаɱɢɬеɥɶɧɨ ɩаɞаеɬ, уɫɬуɩаɹ ɦеɫɬɨ ɩɨɤаɡаɬеɥɸ ɢх 
ɢɫɱеɡɧɨɜеɧɢɹ. ɋɨɨɬɜеɬɫɬɜеɧɧɨ ɩаɞаеɬ ɢ ɤɪɢɜаɹ ɪаɡɧɨɨɛɪаɡɢɣ ɜɢɞɨɜ. ɇа ɞɢаɝɪаɦɦе эɜɫɬаɬɢɱеɫɤɢх ɤɨɥеɛаɧɢɣ 
(UZA-4.1) Ȼ.ɏаɤа (HКq ОЭ КХХ, 1987) ɜ ɡɨɧе Calculites ovalis ɨɬɦеɱаеɬɫɹ ɩɨɧɢɠеɧɢе ɦɨɪɫɤɢ уɪɨɜɧɹ, ɱɬɨ ɢ 
ɧаɲɥɨ ɫɜɨе ɨɬɪаɠеɧɢе ɜ ɪаɡɜɢɬɢɢ ɧаɧɨɩɥаɧɤɬɨɧа. 

      ɋ ɡɨɧɵ Ceratolithoides aculeus ɞɨ ɤɨɧɰа ɡɨɧɵ Quadrum trifidum ɤɪɢɜаɹ ɪаɡɧɨɨɛɪаɡɢɹ ɜɢɞɨɜ 
ɜɨɡɪаɫɬаеɬ. ȼ ɪаɧɧеɦ ɤаɦɩаɧе ɫɜɨеɝɨ ɩɢɤа ɞɨɫɬɢɝаеɬ ɢ ɩɨɤаɡаɬеɥɶ ɬуɪɧɨɜеɪа, ɡаɬеɦ ɫɪаɡу ɠе ɩаɞаеɬ (ɜ ɡɨɧе 
Calculites ovalis) ɢ ɩɨɫɥе эɬɨɝɨ ɩɨɫɬеɩеɧɧɨ ɩɨɜɵɲаеɬɫɹ ɞɨ ɤɨɧɰа ɤаɦɩаɧа. ȼ ɧаɱаɥе ɦааɫɬɪɢхɬа ɜɫе ɤɪɢɜɵе 
эɜɨɥɸɰɢɨɧɧɵх ɩɨɤаɡаɬеɥеɣ ɫɧɢɠаɸɬɫɹ ɩɪɢɦеɪɧɨ ɞɨ еɝɨ ɫɪеɞɧеɣ ɱаɫɬɢ. ɉɨ ɜɫеɣ ɜеɪɨɹɬɧɨɫɬɢ, эɬɨ ɫɜɹɡаɧɨ ɫ 
ɬеɦɢ ɫɩаɞаɦɢ уɪɨɜɧеɣ ɨɤеаɧɨɜ, ɤɨɬɨɪɵе ɢɦеɥɢ ɦеɫɬɨ ɜ ɧаɱаɥе ɡɨɧ Arkhangelskiella cymbiformis ɢ 
Lithraphidites quadratus ɧа ɤɪаɬɤɨɫɪɨɱɧɨɣ эɜɫɬаɬɢɱеɫɤɨɣ ɤɪɢɜɨɣ ɏаɤа ɢ ɞɪ. (HКq ОЭ al., 1987) 

ϭϬϬп 

 ʿп= ------ 
ˀt 

ϭϬϬ̛ 

 ʿ̛= ---- 
ˀt 
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ɫɨɨɬɜеɬɫɬɜуɸɳɢе ɰɢɤɥаɦ UГA-4.4, UZA-4.5. Ɇеɠɞу эɬɢɦɢ ɫɩаɞаɦɢ ɧаɦеɱаеɬɫɹ ɢ ɩɨɜɵɲеɧɢе ɮɥуɤɬуаɰɢɢ 
ɦɨɪɫɤɢх ɜɨɞ, ɨɞɧаɤɨ ɦеɥɤɨɜɨɞɧɵɣ ɛаɫɫеɣɧ ɦааɫɬɪɢхɬа Ƚɪуɡɢɢ ɧе ɦɨɝ ɛɵɬɶ ɨɩɬɢɦаɥɶɧɵɦ ɞɥɹ ɩɨɹɜɥеɧɢɹ 
ɧɨɜɵх ɜɢɞɨɜ ɧаɧɨɩɥаɧɤɬɨɧа. 

ȼ ɩɨɡɞɧеɦ ɦааɫɬɪɢхɬе ɬеɤɬɨɧɢɱеɫɤɢе ɞɜɢɠеɧɢɹ, ɨɛуɫɥɨɜɥеɧɧɵе ɥаɪаɦɢɣɫɤɨɣ ɮаɡɨɣ ɫɤɥаɞɱаɬɨɫɬɢ, ɜ 
ɨɛɥаɫɬɹх Тɪɢаɥеɬɫɤɨɝɨ хɪеɛɬа ɢ ɸɝɨ-ɜɨɫɬɨɱɧɨɣ ɱаɫɬɢ Ƚɪуɡɢɢ ɫɮɨɪɦɢɪɨɜаɥɢ ɜɧуɬɪɢɮɨɪɦаɰɢɨɧɧɵе 
ɤɨɧɝɥɨɦеɪаɬɵ, ɫɥɨɠеɧɧɵе ɝаɥɶɤаɦɢ ɢ ɩɨɪɨɞаɦɢ ɦеɥɨɜɵх ɫɜɢɬ. ɉɪɢɡɧаɤɢ ɞɪеɜɧеɥаɪаɦɢɣɫɤɨɝɨ ɩɨɞɧɹɬɢɹ ɢ 
ɪаɡɦɵɜа ɧаɛɥɸɞаɸɬɫɹ ɢ ɧа ɸɠɧɨɦ ɫɤɥɨɧе ɫɤɥаɞɱаɬɨɣ ɫɢɫɬеɦɵ Ȼɨɥɶɲɨɝɨ Ʉаɜɤаɡа, ɝɞе ɜɨ ɮɥɢɲе ɜеɪхɧеɝɨ 
ɦааɫɬɪɢхɬа ɪаɡɜɢɜаеɬɫɹ ɝɪуɛɨɨɛɥɨɦɨɱɧаɹ ɨɪɛɢɬɨɢɞɧаɹ ɫɜɢɬа, ɤɨɬɨɪаɹ ɫɨɨɬɜеɬɫɬɜуеɬ ɧаɧɨɩɥаɧɤɬɨɧɨɜɨɣ ɡɨɧе 
Micula murus (Ƚаɜɬаɞɡе, 2000). ȼɨɩɪеɤɢ ɪеɝɪеɫɫɢɜɧɨɦу ɰɢɤɥу эɬɨɝɨ ɜɪеɦеɧɢ, ɧа ɞɢаɝɪаɦɦах ɩɨɜɵɲаɸɬɫɹ 
ɤɪɢɜɵе ɩɨɤаɡаɬеɥеɣ ɩɨɹɜɥеɧɢɹ (ɜ ɨɫɧɨɜɧɨɦ 3-еɣ ɝɪуɩɩɵ), ɨɛɧɨɜɥеɧɢɹ ɢ ɪаɡɧɨɨɛɪаɡɢɹ ɜɢɞɨɜ, а ɩɨɤаɡаɬеɥɶ 
ɢɫɱеɡɧɨɜеɧɢɹ ɪаɜɧɹеɬɫɹ ɧуɥɸ. Иɫхɨɞɹ ɢɡ эɬɨɝɨ ɦɨɠɧɨ ɞɨɩуɫɬɢɬɶ, ɱɬɨ ɩɨɡɞɧеɦааɫɬɪɢхɬɫɤɢɣ ɛаɫɫеɣɧ Ƚɪуɡɢɢ 
ɜ ɩɪеɞеɥах ɜɪеɦеɧɢ ɫуɳеɫɬɜɨɜаɧɢɹ ɡɨɧɵ Micula murus ɢɦеɥ ɫɜɹɡɶ ɫ ɨɬɤɪɵɬɵɦ ɦɨɪеɦ, ɨɬɤуɞа ɢ ɦɢɝɪɢɪɨɜаɥɢ 
ɩɨɹɜɢɜɲɢеɫɹ ɡɞеɫɶ ɜɢɞɵ.  

 

 
 

Рɢɫ. 1. Ⱦɢаɝɪаɦɦа ɩɨɤаɡаɬеɥɹ ɩɨɹɜɥеɧɢɣ (1) ɢ ɢɫɱеɡɧɨɜеɧɢɣ (2) ɜɢɞɨɜ ɜ ɤɨɦɩɥеɤɫах 
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Ƚɪаɧɢɰа ɦеɥа ɢ ɩаɥеɨɝеɧа ɡа ɩɨɫɥеɞɧɢе ɧеɫɤɨɥɶɤɨ ɞеɫɹɬɢɥеɬɢɣ ɢɡуɱаɥɫɹ ɨɫɨɛеɧɧɨ ɢɧɬеɧɫɢɜɧɨ. 
ɋуɳеɫɬɜеɧɧɵɦ ɩеɪеɫɬɪɨɣɤаɦ ɜ ɫɨɫɬаɜе ɛɢɨɬɵ ɢ ɢɡɦеɧеɧɢɹɦ ɪеɠɢɦа ɫеɞɢɦеɧɬаɰɢɢ ɜ эɬɨɦ ɢɧɬеɪɜаɥе 
ɩɨɫɜɹɳеɧɵ ɬɵɫɹɱɢ ɩуɛɥɢɤаɰɢɣ. Ʉɨɫɦɢɱеɫɤɢɣ хаɪаɤɬеɪ ɛɢɨɫɮеɪɧɨɝɨ ɤɪɢɡɢɫа ɧа эɬɨɣ ɝɪаɧɢɰе уɠе ɧɢɤеɦ ɧе 
ɨɫɩаɪɢɜаеɬɫɹ, хɨɬɹ ɫɬуɩеɧɱаɬɵɣ хаɪаɤɬеɪ эɥɢɦɢɧаɰɢɢ ɧеɤɨɬɨɪɵх ɝɪуɩɩ ɨɪɝаɧɢɡɦɨɜ ɩɪɢ ɩɨɞхɨɞе ɤ эɬɨɦу 
ɪуɛеɠу ɨɱеɜɢɞеɧ. ȼ ɤɨɧɰе ɡɨɧɵ Micula prinsii ɜɵɦɢɪаɧɢе ɦеɡɨɡɨɣɫɤɨɝɨ ɧаɧɧɨɩɥаɧɤɬɨɧа ɛɵɥɨ ɜɧеɡаɩɧɵɦ. 
Реɡɤɢɣ ɫɤаɱɨɤ ɩɨɤаɡаɬеɥеɣ ɢɫɱеɡɧɨɜеɧɢɹ (ɜɵɦɢɪаɧɢɹ) ɜɢɞɨɜ ɢ ɬуɪɧɨɜеɪа, а ɬаɤɠе ɜɧеɡаɩɧɨе ɧеɝаɬɢɜɧɨе 
ɩаɞеɧɢе ɩɨɤаɡаɬеɥɹ ɞɢɜеɪɫɢɮɢɤаɰɢɢ ɢ ɪаɡɧɨɨɛɪаɡɢɹ ɜɢɞɨɜ ɧа ɝɪаɧɢɰе ɦааɫɬɪɢхɬа ɢ ɞаɧɢɹ ɩɨ ɫɜɨɢɦ 
ɦаɫɲɬаɛаɦ ɡаɬɦɢɥа ɜɫе ɞɪаɦаɬɢɱеɫɤɢе эɩɢɡɨɞɢ ɦеɡɨɡɨɹ ɢ ɤаɣɧɨɡɨɹ. 

 

 
 

Рɢɫ. 2. Ⱦɢаɝɪаɦɦа ɩɨɤаɡаɬеɥɹ ɪаɡɧɨɨɛɪаɡɢɣ ɜɢɞɨɜ ɜ ɤɨɦɩɥеɤɫах 
 
ȼ ɧаɱаɥе ɞаɬɫɤɨɝɨ ɜеɤа ɧаɛɥɸɞаеɬɫɹ ɪеɡɤɢɣ ɫɤаɱɨɤ ɩɨɤаɡаɬеɥеɣ ɩɨɹɜɥеɧɢɹ ɢ ɞɢɜеɪɫɢɮɢɤаɰɢɢ. 

Раɡɧɨɨɛɪаɡɢе ɜɢɞɨɜ, ɤɨɬɨɪɨе ɩɨɞɜеɪɝɥɨɫɶ ɪеɡɤɨɦу ɫɨɤɪаɳеɧɢɸ ɩɨɫɥе ɦааɫɬɪɢхɬɫɤɨɝɨ ɜɪеɦеɧɢ, ɡаɧɢɦаеɬ 
ɡɞеɫɶ ɫаɦɵɣ ɧɢɡɤɢɣ уɪɨɜеɧɶ. Реɡɤɨ ɩаɞаеɬ ɢ ɤɪɢɜаɹ ɢɫɱеɡɧɨɜеɧɢɹ, ɤɨɬɨɪаɹ ɞɨ ɤɨɧɰа ɞаɬɫɤɨɝɨ ɜеɤа ɪаɜɧɹɥаɫɶ 
ɧуɥɸ. Ɂа ɫɱеɬ ɩɨɫɥеɞɧеɝɨ ɥɢɧɢɹ ɪаɡɧɨɨɛɪаɡɢɹ аɤɬɢɜɧɨ ɜɨɡɪаɫɬаеɬ ɞɨ ɤɨɧɰа ɞаɧɢɹ ɢ ɡаɬеɦ ɜɩɥɨɬɶ ɞɨ ɧаɱаɥа 
ɩɨɡɞɧеɝɨ ɩаɥеɨɰеɧа ɪаɫɬɹɝɢɜаеɬɫɹ, ɧе ɩɪеɬеɪɩеɜаɹ ɫуɳеɫɬɜеɧɧɵх ɢɡɦеɧеɧɢɣ. Ʉɪɢɜɵе ɩɨɤаɡаɬеɥеɣ 
ɩɨɹɜɥеɧɢɹ ɜɢɞɨɜ ɢ ɬуɪɧɨɜеɪа ɜ ɬеɱеɧɢе ɞаɬа ɡɧаɱɢɬеɥɶɧɨ ɩаɞаɸɬ, ɧɨ у еɝɨ ɜеɪхɧеɣ ɝɪаɧɢɰɵ (ɜ ɤɨɧɰе ɡɨɧɵ 
Cyclococcolithus robustus), ɧаɪɹɞу ɫ ɩɨɤаɡаɬеɥеɦ ɢɫɱеɡɧɨɜеɧɢɹ, ɞеɥаɸɬ ɪеɡɤɢɣ ɫɤаɱɨɤ, ɩɨɫɥе ɱеɝɨ ɜɧɨɜɶ 
ɩɨɞɜеɪɝаɸɬɫɹ ɩаɞеɧɢɸ ɞɨ ɩɨɡɞɧеɝɨ ɩаɥеɨɰеɧа. ȼɜɢɞу ɬɨɝɨ, ɱɬɨ ɜ ɬеɱеɧɢе ɩаɥеɨɰеɧа (ɡа ɢɫɤɥɸɱеɧɢеɦ еɝɨ 
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ɫаɦɨɣ ɜеɪхɧеɣ ɱаɫɬɢ) ɤɨɥɢɱеɫɬɜɨ ɩɨɹɜɢɜɲɢхɫɹ ɜɢɞɨɜ ɩɪеɨɛɥаɞаеɬ ɧаɞ ɤɨɥɢɱеɫɬɜɨɦ ɢɫɱеɡɧуɜɲɢх, 
ɩɨɤаɡаɬеɥɶ ɞɢɜеɪɫɢɮɢɤаɮɢɢ ɜ ɬеɱеɧɢе ɜɫеɝɨ эɬɨɝɨ ɜɪеɦеɧɢ ɧахɨɞɢɬɫɹ ɜ ɩɨɡɢɬɢɜɧɨɦ ɫɨɫɬɨɹɧɢɢ, ɛɨɥее ɬɨɝɨ, ɜ 
ɢɧɬеɪɜаɥе ɞаɬɫɤɨɝɨ ɹɪуɫа, ɩɨ ɫɜɨеɣ ɜеɥɢɱɢɧе ɨɧ ɧаɦɧɨɝɨ ɩɪеɜɨɫхɨɞɢɬ ɜɫе ɩɨɡɢɬɢɜɧɵе уɪɨɜɧɢ ɩаɥеɨɰеɧа ɢ 
эɨɰеɧа. ɉɨɹɜɥеɧɢе ɜɫех ɜɢɞɨɜ ɧа эɬɨɦ ɩɪɨɦеɠуɬɤе ɜɪеɦеɧɢ ɫɨɜɩаɞаеɬ ɫ ɢх ɜɢɞɨɨɛɪаɡɨɜаɧɢеɦ (1 ɝɪуɩɩа). 

ȼ ɤɨɧɰе ɞаɬɫɤɨɝɨ ɜеɤа, ɜ ɡɨɧе Cyclococcolithus robustus ɥɢɧɢɢ ɩɨɤаɡаɬеɥеɣ ɢɫɱеɡɧɨɜеɧɢɹ ɢ ɬуɪɧɨɜеɪа 
ɪеɡɤɨ ɩɨɞɧɢɦаɸɬɫɹ, ɫɨɡɞаɜаɹ ɜɵɫɨɤɢе ɩɢɤɢ. ɋɪеɞɢ ɢɫɱеɡɧуɜɲɢх ɜɢɞɨɜ 89% - ɢɡ 1- ɨɣ ɝɪуɩɩɵ, ɱɬɨ уɤаɡɵɜаеɬ 
ɧа ɝɥɨɛаɥɶɧɵɣ хаɪаɤɬеɪ ɞаɧɧɨɝɨ ɬуɪɧɨɜеɪа. ɉɨɞɬɜеɪɠɞеɧɢеɦ ɬɨɦу ɫɥуɠɢɬ ɩеɪɜɵɣ ɡɧаɱɢɬеɥɶɧɵɣ 
ɩɨɧɢɠеɧɢе уɪɨɜɧɹ Ɇɢɪɨɜɨɝɨ ɨɤеаɧа ɜ ɪаɧɧеɦ ɩаɥеɨɝеɧе (TA-1.3) ɧа ɤɪаɬɤɨɫɪɨɱɧɨɣ эɜɫɬаɬɢɱеɫɤɨɣ ɤɪɢɜɨɣ 
ɏаɤа ɢ ɞɪ. (Haq et al., 1987) ɜɤɨɧɰеɡɨɧɵEllipsolithus macellus (= Cyclococcolithus robustus). ȼ эɬɨ ɜɪеɦɹ 
ɩɪɨɹɜɥɹеɬɫɹ ɢ ɩɪɢɡɧаɤɢ ɦеɫɬɧɨɝɨ хаɪаɤɬеɪа, эɬɨ – ɩɢɤ ɩɨɤаɡаɬеɥɹ ɩɨɹɜɥеɧɢɹ, ɝɞе 67% ɩɨɹɜɢɜɲɢхɫɹ ɜɢɞɨɜ 
ɩɪɢɧаɞɥеɠаɬ ɤ 3-еɣ ɝɪуɩɩе. ɇеɫɦɨɬɪɹ ɧа ɬɨ, ɱɬɨ ɬɪаɧɫɝɪеɫɫɢɜɧɨе ɡаɥеɝаɧɢе ɞаɬɫɤɢх ɨɬɥɨɠеɧɢɣ ɧа ɛɨɥее 
ɞɪеɜɧɢх ɩɨɪɨɞах ɜ ɩɪеɞеɥах Ƚɪуɡɢɢ ɧɢɝɞе ɧе ɧаɛɥɸɞаеɬɫɹ, ɜɨ ɮɥɢɲеɜɨɦ ɛаɫɫеɣɧе Ɇеɫɬɢа-Тɢаɧеɬɫɤɨɣ 
ɡɨɧɵ, ɜ ɀɢɧɜаɥɢ-ɉхɨɜеɥɶɫɤɨɦ ɩɨɤɪɨɜе ɨɬɥɨɠеɧɢɹ ɜеɪхɧеɝɨ ɞаɧɢɹ (ɡɨɧа Cyclococcolithus robustus) ɫ 
ɛɪеɤɱɢɹ-ɤɨɧɝɥɨɦеɪаɬаɦɢ ɜ ɨɫɧɨɜаɧɢɢ ɩɪɨɞɨɥɠаɸɬ ɫɥɨɢ ɜеɪхɧеɝɨ ɦааɫɬɪɢхɬа ɡɨɧɵ Micula murus (Ƚаɜɬаɞɡе, 
2000). Ʉɪɨɦе ɬɨɝɨ, ɩɨ ɞаɧɧɵɦ ɒ.Ⱥ.Ⱥɞаɦɢɹ ɢ ɞɪ. (1964), ɜ уɳ. ɪ. Туɪɞɨ ɛɵɥɢ ɧаɣɞеɧɵ ɝɥɵɛɵ, 
ɩеɪеɩɨɥɧеɧɧɵе ɦɨɪɫɤɢɦɢ еɠаɦɢ ɞаɬɫɤɨɝɨ ɜɨɡɪаɫɬа. ɉɨɫɥеɞɧɢɣ ɮаɤɬ уɤаɡɵɜаеɬ ɧа ɬɨ, ɱɬɨ ɜ ɞаɬɫɤɨɦ ɜеɤе 
ɜɨɫɬɨɱɧаɹ ɱаɫɬɶ Ʉахеɬɢɧɫɤɨɣ ɫуɲɢ ɛɵɥа ɩɨɤɪɵɬа ɜɨɞɨɣ. Те ɠе аɜɬɨɪɵ ɨɬɦеɱаɸɬ, ɱɬɨ ɤ ɫеɜеɪу ɨɬ ɡаɩаɞɧɨɝɨ 
ɮɥɢɲеɜɨɝɨ ɛаɫɫеɣɧа, ɧа Ʉуɛаɧɫɤɨɦ ɩɨɞɧɹɬɢɢ, ɨɩɢɫɵɜаеɬɫɹ ɬɪаɧɫɝɪеɫɫɢɹ ɞаɬɫɤɨɝɨ ɜɪеɦеɧɢ. ȼɫе 
ɜɵɲеɫɤаɡаɧɧɨе ɞаеɬ ɨɫɧɨɜаɧɢе ɞɨɩуɫɬɢɬɶ, ɱɬɨ ɜɨ ɜɬɨɪɨɣ ɩɨɥɨɜɢɧе ɞаɧɢɹ ɢɦеɥɨ ɦеɫɬɨ ɩɨɜɵɲеɧɢе уɪɨɜɧɹ 
ɜɨɞɵ ɜ ɜɨɞɨеɦах Ʉаɜɤаɡа. ɗɬɨ ɨɬɪаɡɢɥɨɫɶ ɢ ɧа ɤɪɢɜɨɣ ɩɨɤаɡаɬеɥɹ ɩɨɹɜɥеɧɢɹ ɜɢɞɨɜ. 
 

 
 

Рɢɫ. 3. Ⱦɢаɝɪаɦɦа ɩɨɤаɡаɬеɥɹ ɨɛɧɨɜɥеɧɢɣ ɜɢɞɨɜ 
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Ȼɢɨɫɮеɪɧɵɣ ɤɪɢɡɢɫ, ɩɪɨɢɫхɨɞɹɳɢɣ ɧа ɝɪаɧɢɰе ɩаɥеɨɰеɧа ɢ эɨɰеɧа, ɫɨɩɪɨɜɨɠɞаɥɫɹ ɫуɳеɫɬɜеɧɧɨɣ 
ɩеɪеɫɬɪɨɣɤɨɣ ɬаɤɫɨɧɨɦɢɱеɫɤɨɝɨ ɫɨɫɬаɜа ɤаɤ ɛеɧɬɨɫɧɵх, ɬаɤ ɢ ɩɥаɧɤɬɨɧɧɵх ɝɪуɩɩ ɛɢɨɬɵ. Ɉɫɨɛеɧɧɨ 
ɱуɜɫɬɜɢɬеɥɶɧɵɦɢ ɤ эɬɨɦу ɤɪɢɡɢɫу ɨɤаɡаɥɢɫɶ ɦɥеɤɨɩɢɬаɸɳɢе, ɝɥуɛɨɤɨɜɨɞɧɵе ɛеɧɬɨɫɧɵе ɨɪɝаɧɢɡɦɵ 
(ɮɨɪаɦɢɧɢɮеɪɵ, ɦɨɪɫɤɢе еɠɢ, ɦɨɥɥɸɫɤɢ ɢ ɞɪ.) ɢ ɧаɧɧɨɩɥаɧɤɬɨɧ. ȼ ɬеɱеɧɢе ɤɪɢɡɢɫɧɨɝɨ ɢɧɬеɪɜаɥа, ɩɨɦɢɦɨ 
уɝаɫаɧɢɹ ɜɢɞɨɜ, ɢɡɦеɧеɧɢɹ ɜ ɧаɧɧɨɮɨɫɫɢɥɢɹх ɜɵɪаɡɢɥɢɫɶ ɢ ɜ ɩɨɹɜɥеɧɢɢ ɦɧɨɝɨɱɢɫɥеɧɧɵх ɤɨɪɨɬɤɨɠɢɜуɳɢх 
ɮɨɪɦ. ȼ эɬɨ ɜɪеɦɹ ɡɧаɱɢɬеɥɶɧɨ ɜɨɡɪаɫɬаеɬ ɱаɫɬɨɬа ɢ ɪеɡɤɨɫɬɶ ɤɨɥеɛаɧɢɣ ɜɨ ɜɫех ɤɪɢɜɵх эɜɨɥɸɰɢɨɧɧɵх 
ɩɨɤаɡаɬеɥеɣ, ɨɛɪаɡуɹ ɜɵɫɨɤɢе ɩɢɤɢ ɫ ɤɪуɬɵɦɢ ɩаɞеɧɢɹɦɢ. ɋɜɨеɣ ɪеɡɤɨɫɬɶɸ ɨɫɨɛɨ ɜɵɞеɥɹеɬɫɹ ɩɨɝɪаɧɢɱɧɵɣ 
ɩеɪɢɨɞ ɩаɥеɨɰеɧа ɢ ɪаɧɧеɝɨ эɨɰеɧа, ɤɨɝɞа ɩɢɤɢ ɢ ɩɪɨɦеɠуɬɤɢ ɦеɠɞу ɩɢɤаɦɢ ɢ ɩаɞеɧɢɹɦɢ ɧа ɤɪɢɜɵх ɩɨ 
ɫɜɨɢɦ ɦаɫɲɬаɛаɦ ɧаɦɧɨɝɨ ɩɪеɜɨɫхɨɞɹɬ ɜɫе ɞɪуɝɢе ɢɡɦеɧеɧɢɹ ɜ ɤаɣɧɨɡɨе, уɫɬуɩаɹ ɦеɫɬɨ ɬаɤɨɜɵɦ ɬɨɥɶɤɨ ɧа 
ɝɪаɧɢɰе ɦааɫɬɪɢхɬа ɢ ɞаɧɢɹ. ɉеɪɜɵе ɬаɤɢе ɪеɡɤɢе ɫɤаɱɤɢ ɥɢɧɢɢ ɩɨɤаɡаɬеɥеɣ ɩɨɹɜɥеɧɢɹ ɢ ɞɢɜеɪɫɢɮɢɤаɰɢɢ 
ɜɢɞɨɜ ɞеɥаɸɬ ɜ ɧаɱаɥе ɡɨɧɵ Discoaster multiradiatus (ɜ ɩɨɞɡɨɧе Chiasmolithus bidens) ɩɨɡɞɧеɝɨ ɩаɥеɨɰеɧа, 
ɫɩɨɫɨɛɫɬɜуɸɳɢе ɨɛɪаɡɨɜаɧɢɸ ɩɢɤа ɪаɡɧɨɨɛɪаɡɢɹ ɜ ɜɵɲеɥеɠаɳеɣ ɩɨɞɡɨɧе Rhomboaster cuspis. ȼ ɩɨɞɡɨɧе 
Rhomboaster cuspis ɜɫɺ еɳɺ ɩɪɨɞɨɥɠаеɬ ɪɨɫɬ ɤɨɥɢɱеɫɬɜɨ ɢɫɱеɡаɸɳɢх ɜɢɞɨɜ ɢ ɤɨɥɢɱеɫɬɜɨ ɜɧɨɜɶ 
ɩɨɹɜɢɜɲɢхɫɹ; ɨɛуɫɥɨɜɥɢɜаɸɳɢе ɨɛɪаɡɨɜаɧɢе ɫаɦɨɝɨ ɤɪуɩɧɨɝɨ ɜ ɩаɥеɨɝеɧе ɬуɪɧɨɜеɪа; ɨɞɧаɤɨ ɜ ɤɨɧɰе ɡɨɧɵ 
Discoaster multiradiatus, ɧа ɝɪаɧɢɰе ɩаɥеɨɰеɧа ɢ эɨɰеɧа ɨɧ ɫɧɢɠаеɬɫɹ; ɡɞеɫɶ ɤɪуɬɨ ɩаɞаеɬ ɢ ɤɪɢɜаɹ 
ɩɨɤаɡаɬеɥɹ ɩɨɹɜɥеɧɢɹ; ɧаɨɛɨɪɨɬ, ɞɨɫɬɢɝаеɬ ɫɜɨеɝɨ ɦаɤɫɢɦаɥɶɧɨɝɨ ɩɢɤа ɩɨɤаɡаɬеɥɶ ɢɫɱеɡɧɨɜеɧɢɹ; ɨɛɪаɡуеɬɫɹ 
ɫаɦɵɣ ɧɢɡɤɢɣ, ɧеɝаɬɢɜɧɵɣ уɪɨɜеɧɶ ɞɢɜеɪɫɢɮɢɤаɰɢɢ.   

ɇеɩɨɫɪеɞɫɬɜеɧɧɨ ɜɨ ɜɪеɦɹ ɩɪɨɹɜɥеɧɢɹ ɛɢɨɫɮеɪɧɨɝɨ ɤɪɢɡɢɫа (ɜ ɩɨɞɡɨɧе Rhomboaster cuspis) 
ɩɪɨɢɫхɨɞɢɥɢ ɤɪуɩɧɵе эɤɫɬɪеɦаɥɶɧɵе ɫɨɛɵɬɢɹ ɢ ɜɨ ɜɧеɲɧеɣ ɫɪеɞе:  

1) ɧаɱаɥɨ ɤɪɢɡɢɫа ɢ ɨɫɧɨɜаɧɢе ɝɥɨɛаɥɶɧɨɝɨ ɧеɝаɬɢɜɧɨɝɨ ɢɡɨɬɨɩɧɨ-уɝɥеɪɨɞɧɨɝɨ ɫɞɜɢɝа – CIE ɩɨɱɬɢ 
ɫɢɧхɪɨɧɧɵ; Иɫɫɥеɞɨɜаɧɢɹ ɜ ɪаɡɥɢɱɧɵх ɪеɝɢɨɧах ɦɢɪа (AЮЛЫв ОЭ КХ., 2000; AЮЛЫв, 2001; KКСЧ, AЮЛЫв, 2004; 
RКППТ ОЭ КХ., 2005; AЮЛЫв ОЭ КХ., 2007 ɢ ɞɪ.), ɩɨɤаɡаɥɢ ɫуɳеɫɬɜɨɜаɧɢе ɤɨɪɨɬɤɨɠɢɜуɳɢх ɧаɧɧɨɮɨɫɫɢɥɢɣ ɝɪуɩɩɵ 
Rhomboaster-Discoaster araneus (RD), ɪаɫɩɪɨɫɬɪаɧеɧɢе ɤɨɬɨɪɵх ɨɝɪаɧɢɱеɧɨ ɢɧɬеɪɜаɥɨɦ CIE. Иɦɢ ɹɜɥɹɸɬɫɹ 
Discoaster araneus, D. anartios, Rhomboaster calcitrapa, R. Cuspis, R. spineus – хаɪаɤɬеɪɧɵɣ ɤɨɦɩɥеɤɫ ɞɥɹ 
ɩɨɞɡɨɧɵ NP9Л ɡɨɧɵ Discoaster multiradiatus (NP9) ɜ ɪаɡɪеɡе Ⱦаɛаɛаɣа, ɩɪɢɧɹɬɨɝɨ ɜ ɤаɱеɫɬɜе GSSP ɧɢɠɧеɣ 
ɝɪаɧɢɰɵ эɨɰеɧа (AЮЛЫв ОЭ КХ., 2007). ɋɨɩɨɫɬаɜɥɹɹ ɪаɡɪеɡɵ ɩаɥеɨɰеɧ-эɨɰеɧɨɜɵх ɨɬɥɨɠеɧɢɣ Ƚɪуɡɢɢ 
(Ⱥɞɥеɪɫɤаɹ ɞеɩɪеɫɫɢɹ, ɫ. Ⱥɱаɧɞаɪɢ, ɫ. Ⱦɠɝаɥɢ, ɪ. ɑаɧɢɫɰɤаɥɢ, ɪ. Ƚуɞɠаɪуɥа ɜɞɨɥɶ ɞɨɪɨɝɢ Ȼɨɪɠɨɦɢ-
ɐаɝɜеɪɢ) ɫ ɪаɡɪеɡɨɦ GSSP Ⱦаɛаɛаɹ, ɩɨɤаɡаɥɨ ɩɨɥɧɨе ɫɨɨɬɧɨɲеɧɢе ɦеɠɞу ɩɨɞɡɨɧаɦɢ NP9Л (GSSP Ⱦаɛаɛаɹ) 
ɢ Rhomboaster cuspis (ɪаɡɪеɡɨɜ Ʉɪɵɦɫɤɨ-Ʉаɜɤаɡɫɤɨɝɨ ɪеɝɢɨɧа). Ɇɨɠɧɨ ɫ ɛɨɥɶɲɨɣ ɞɨɥеɣ уɜеɪеɧɧɨɫɬɢ 
ɫɱɢɬаɬɶ, ɱɬɨ ɩɪɨɹɜɥеɧɢɹ CIE ɫɨɜɩаɞаеɬ ɫ ɧɢɠɧеɣ ɝɪаɧɢɰеɣ ɩɨɞɡɨɧɵ Rhomboaster cuspis ɡɨɧɵ Discoaster 

multiradiatus Ƚɪуɡɢɢ. Ʉɪɨɦе ɬаɤɫɨɧɨɜ ɧаɧɧɨɮɨɫɫɢɥɢɣ ɝɪуɩɩɵ RD, ɤɨɦɩɥеɤɫ ɩɨɞɡɨɧɵ Rhomboaster cuspis 
ɬаɤɠе ɫɨɞеɪɠɢɬ ɜɫе ɜɢɞɵ, ɤɨɬɨɪɵе ɛɵɥɢ ɜɵɹɜɥеɧɵ ɜ ɢɧɬеɪɜаɥе CIE ɪаɡɪеɡа Ⱦаɛаɛаɣа (Coccolithus 

subpertusus,Discoaster helianthus, D. multiradiatus , D. lenticularis, Fasciculithus tympaniformis, F. shaubii, F. 

lilianae, Semihololithus karabyi). 
2) ɧеɝаɬɢɜɧɨе CIE ɫɨɩɪɨɜɨɠɞаɥɨɫɶ ɧаɢɛɨɥее ɹɪɤɨ ɜɵɪаɠеɧɧɵɦ ɝɥɨɛаɥɶɧɵɦ ɩɨɬеɩɥеɧɢеɦ ɬ.ɧ. 

―ɩаɥеɨɰеɧ-эɨɰеɧɨɜɵɦ ɬеɪɦаɥɶɧɵɦ ɦаɤɫɢɦуɦɨɦ‖ (PETM). ȼ ɩɨɥɧɵх ɪаɡɪеɡах ɩаɥеɨɰеɧ-эɨɰеɧɨɜɵх 
ɨɬɥɨɠеɧɢɣ Ƚɪуɡɢɢ ɩɨɞɡɨɧа RСШЦЛШКЬЭОЫ МЮЬЩТЬ ɧаɱɢɧаɸɬɫɹ ɫɨ ɫɥɨеɜ ɫаɩɪɨɩеɥɢɬа. Ⱥɧаɥɨɝɢɱɧɵе ɩɪɨɫɥɨɢ ɧа 
эɬɨɦ ɠе ɫɬɪаɬɢɝɪаɮɢɱеɫɤɨɦ уɪɨɜɧе ɛɵɥɢ уɫɬаɧɨɜɥеɧɵ ɜɨ ɦɧɨɝɢх ɪаɡɪеɡах ɋеɜеɪɨ-ȼɨɫɬɨɱɧɨɝɨ ɉеɪɢ-Теɬɢɫа 
ДɆуɡɵɥеɜ, 1994Ж. ȼ ɪаɡɪеɡах ɋеɜеɪɨ-ȼɨɫɬɨɱɧɨɝɨ ɉеɪɢ-Теɬɢɫа ɨɬɥɨɠеɧɢе ɫаɩɪɨɩеɥɢɬа, ɜ ɩɨɞɨɲɜе ɡɨɧɵ 
RСШЦЛШКЬЭОЫ МЮЬЩТЬ, ɫɨɜɩаɞаеɬ ɫ ɬеɪɦаɥɶɧɵɦ ɦаɤɫɢɦуɦɨɦ ɧаɱаɥа эɨɰеɧа (PETM), ɜɨ ɜɪеɦɹ ɤɨɬɨɪɨɝɨ 
ɡаɮɢɤɫɢɪɨɜаɧ ɪеɡɤɢɣ ɢɡɨɬɨɩɧɵɣ ɫɞɜɢɝ δɋ13. ( ДȽаɜɪɢɥɨɜ, ɓеɪɛɢɧɢɧа, 2004, GКЯЫТХШЯ ОЭ КХ, 2000Ж). ȼ 
ɨɬɥɨɠеɧɢɹх ɩɨɡɞɧеɝɨ ɩаɥеɨɰеɧа – ɪаɧɧеɝɨ эɨɰеɧа ɪаɡɪеɡа ɏеу, ɩɨɦɢɦɨ ɤаɪɛɨɧаɬɧɵх ɦɢɤɪɨɨɪɝаɧɢɡɦɨɜ, ɢɡ 
ɬех ɠе ɨɛɪаɡɰɨɜ ɛɵɥɢ ɢɡуɱеɧɵ ɤɪеɦɧеɜɵе – ɞɢаɬɨɦеɢ, ɫɢɥɢɤɨɮɥаɝеɥɥаɬɵ ɢ ɪаɞɢɨɥɹɪɢɢ, а ɬаɤɠе 
ɨɪɝаɧɢɤɨɫɬеɧɧɵɣ ɦɢɤɪɨɮɢɬɨɩɥаɧɤɬɨɧ (RКНТШЧШЯК ОЭ КХ,2009). Иɧɬеɪɜаɥ CIE -PETM - ɞɥɹ ɜɫех эɬɵх ɝɪуɩɩ 
хаɪаɤɬеɪɢɡуеɬɫɹ ɫɬɪеɫɫɨɜɵɦɢ ɤɨɦɩɥеɤɫаɦɢ: ɩɨɹɜɥɹɸɬɫɹ ɝɪуɩɩɵ ɤɨɪɨɬɤɨ ɠɢɜуɳɢх ɜɢɞɨɜ (ɝɪуɩɩа RD ɩɨ 
ɧаɧɧɨɩɥаɧɤɬɨɧу, Hemiaulus proteus ɩɨ ɞɢаɬɨɦеɹɦ, Apectodinium augustum ɢ Glaphyrocysta sp. B ɩɨ 
ɞɢɧɨɰɢɫɬаɦ), уɪɨɜɧɹɦɢ ɫ ɦɨɧɨɞɨɦɢɧаɧɬɧɵɦɢ аɫɫɨɰɢаɰɢɹɦɢ (КМЦО Apectodinium ɩɨ ɞɢɧɨɰɢɫɬаɦ ɢɥɢ 
Coscinodiscus denarius ɩɨ ɞɢаɬɨɦеɹɦ). 

3) ɮɥуɤɬуаɰɢɢ уɪɨɜɧɹ Ɇɢɪɨɜɨɝɨ ɨɤеаɧа ɧа ɤɪаɬɤɨɫɪɨɱɧɨɣ эɜɫɬаɬɢɱеɫɤɨɣ ɤɪɢɜɨɣ ɏаɤа ɢ ɞɪ. (Haq et al., 
1987) ɫɨɨɬɜеɬɫɬɜуɸɳɢе ɰɢɤɥаɦ ТȺ2.2, ТȺ2.3 ɢ ТȺ2.4, ɫɜɹɡаɧɧɵ ɫɨ ɜɬɨɪɨɣ ɩɨɥɨɜɢɧɨɣ ɧаɧɧɨɩɥаɧɤɬɨɧɧɨɣ 
ɡɨɧɵ NP9. Ɉɧɢ ɩɨ ɫɜɨеɣ ɛɵɫɬɪɨɬе ɢ ɪеɡɤɨɫɬɢ ɧе ɢɦеɸɬ аɧаɥɨɝɨɜ ɜ ɬеɱеɧɢе ɜɫеɝɨ ɦеɡɨ-ɤаɣɧɨɡɨɹ. ɉɪɢ ɩеɪɜɨɦ 
ɤɪуɩɧɨɦ эɜɫɬаɬɢɱеɫɤɨɦ ɩɨɧɢɠеɧɢɢ уɪɨɜɧɹ ɦɨɪɹ ɜ ɰɢɤɥе ТȺ2.2, ɤɨɬɨɪɨе ɞɥɢɥɨɫɶ ɦеɧее ɱеɦ 500000 ɥеɬ, 
ɨɬɫɬуɩаɧɢе ɛеɪеɝɨɜɨɣ ɥɢɧɢɢ ɛɵɥɨ ɩɪɢɦеɪɧɨ ɧа 120 ɦ ɧɢɠе ее ɫɨɜɪеɦеɧɧɨɝɨ ɩɨɥɨɠеɧɢɹ; 
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Рɢɫ. 4. Ⱦɢаɝɪаɦɦа ɩɨɤаɡаɬеɥɹ ɬуɪɧɨɜеɪа ɜɢɞɨɜ 
 

4) Ⱥɧаɥɢɡ ɝɥɨɛаɥɶɧɨɝɨ ɞɜɢɠеɧɢɹ ɥɢɬɨɫɮеɪɧɵх ɩɥɢɬ ɜ Ʉаɣɧɨɡɨе ɩɨɤаɡɵɜаеɬ, ɱɬɨ ɜɨ ɜɪеɦɹ ɫɛɥɢɠеɧɢɹ 
ȿɜɪаɡɢɣɫɤɨɝɨ ɢ Ⱥɮɪɢɤаɧɫɤɨɝɨ ɤɨɧɬɢɧеɧɬɨɜ, ɤɨɬɨɪɨе ɩɪɨɢɫхɨɞɢɥɨ ɩɨɫɬɨɹɧɧɨ, ɛɵɥɨ ɞɜа уɫɤɨɪеɧɧɵх 
ɢɦɩуɥɶɫа: ɜ эɨɰеɧе ɢ ɩɥɢɨɰеɧ-ɱеɬɜеɪɬɢɱɧɨе ɜɪеɦɹ. Ʉаɠɞɵɣ ɢɡ эɬɢх ɢɦɩуɥɶɫɨɜ хаɪаɤɬеɪɢɡуɸɬɫɹ ɜɫɩɵɲɤаɦɢ 
ɦаɝɦаɬɢɡɦа ɩɨ ɨɤɪаɢɧе ȿɜɪаɡɢɣɫɤɨɝɨ ɤɨɧɬɢɧеɧɬа (Ƚаɦɤɪеɥɢɞɡе, 1977), ɫɨɡɞаɜɲɢɦ ɨɫɨɛɵɣ ɪеɠɢɦ ɞɥɹ 
ɜɧеɲɧеɣ ɫɪеɞɵ. ȼɨɡɨɛɧɨɜɥеɧɢе ɜуɥɤаɧɢɱеɫɤɨɣ аɤɬɢɜɧɨɫɬɢ ɧа Ʉаɜɤаɡе ɧаɱɢɧаеɬɫɹ ɧа ɝɪаɧɢɰе ɩаɥеɨɰеɧа ɢ 
эɨɰеɧа. ȼ Ⱥɪɬɜɢɧɢ-Ȼɨɥɧɢɫɫɤɨɣ ɡɨɧе, ɜ уɳ. ɪ.ɪ. ɏɪаɦɢ ɢ Ⱥɥɝеɬɢ ɧа ɪаɡɧɵх уɪɨɜɧɹх ɮɥɢɲа ɧаɛɥɸɞаеɬɫɹ 
ɧаɥɢɱɢе ɞɜух эɮɮуɡɢɜɧɵх ɞаɰɢɬɨɜɵх ɬɨɥɳ, ɧɢɠɧɹɹ ɢɡ ɤɨɬɨɪɵх ɩɪɢуɪɨɱеɧа ɤ ɜеɪхɧеɣ ɱаɫɬɢ ɜеɪхɧеɝɨ 
ɩаɥеɨɰеɧа, а ɜеɪхɧɹɹ – ɤ ɧɢɠɧеɣ ɱаɫɬɢ ɧɢɠɧеɝɨ эɨɰеɧа (И.ȼ.Ʉаɱаɪаɜа, 1964; Ɇɢɤаɞɡе, Ȼеɪɢɞɡе, 1960). ȼ 
ɧɢɠɧеɣ ɱаɫɬɢ ɬуɮɨɝеɧɧɨ-ɨɫаɞɨɱɧɨɣ ɬɨɥɳɢ аɫɬаɪɢɧɫɤɨɣ ɫɜɢɬɵ Таɥɵɲɫɤɨɣ ɫɤɥаɞɱаɬɨɣ ɫɢɫɬеɦɵ 
Ⱥɡеɪɛаɣɞɠаɧа уɫɬаɧɨɜɥеɧа ɡɨɧа Acarinina acarinata ɜеɪхɧеɝɨ ɩаɥеɨɰеɧа, ɤɨɬɨɪаɹ ɹɜɥɹеɬɫɹ ɫɢɧхɪɨɧɧɨɣ 
ɧаɧɧɨɩɥаɧɤɬɨɧɧɨɣ ɡɨɧе Discoaster multiradiatus, а ɜ ɫаɦɨɣ ɜеɪхɧеɣ ɱаɫɬɢ – ɡɨɧе GХШЛШЭЫЮЧМКЧК ЬЮЛЛШЭТЧКО 
ɧɢɠɧеɝɨ эɨɰеɧа (ɏаɥɢɥɨɜ, Ɇаɦеɞɨɜ, 1984). Таɤɢɦ ɨɛɪаɡɨɦ, ɬɪаɧɫɝɪеɫɫɢɹ (ɰɢɤɥ ТȺ2.1), ɜɧеɡаɩɧɨе 
ɩɨɜɵɲеɧɢе ɬеɦɩеɪаɬуɪɵ ɢ ɤаɪɛɨɧаɬɨɧаɤɨɩɥеɧɢе, ɨɛуɫɥɨɜɢɥɢ ɧеɨɛɵɱɧуɸ ɜɫɩɵɲɤу ɬеɩɥɨɥɸɛɢɜɵх ɮɨɪɦ  
ɜɧуɬɪɢ ɡɨɧɵ Discoaster multiradiatus. Ʉɪуɩɧɨе эɜɫɬаɬɢɱеɫɤɨе ɩɨɧɢɠеɧɢе уɪɨɜɧɹ ɦɨɪɹ (ɰɢɤɥ ТȺ2.2) ɢ 
ɨɬɫɬуɩаɧɢе ɛеɪеɝɨɜɨɣ ɥɢɧɢɢ ɩɪɢɦеɪɧɨ ɧа 120 ɦ ɧɢɠе ее ɫɨɜɪеɦеɧɧɨɝɨ ɩɨɥɨɠеɧɢɹ ɜɵɡɜаɥɨ ɜ ɤɨɧɰе ɩɨɞɡɨɧɵ 
Rhomboaster cuspis ɜɵɫɨɤɢɣ ɫɤаɱɨɤ ɫɬеɩеɧɢ ɜɵɦɢɪаɧɢɹ ɜɢɞɨɜ- ɉɢ ɢ ɪеɡɤɢɣ ɫɩаɞ ɜɢɞɨɨɛɪаɡɨɜаɧɢɹ-ɉɩ. ɏɨɬɹ 
ɜɵɫɨɤɢɣ ɩɨɤаɡаɬеɥɶ ɩɨɫɥеɞɧеɝɨ ɤ ɤɨɧɰу ɩɨɞɡɨɧɵ Rhomboaster cuspis ɜɫе еɳе ɫɨхɪаɧɹеɬɫɹ ɡа ɫɱеɬ ɩɨɹɜɢɜ-
ɲɢхɫɹ ɧеɨɪɞɢɧаɪɧɵх ɤɪаɬɤɨɠɢɜуɳɢх ɮɨɪɦ ɜ уɫɥɨɜɢɹх ɩаɥеɨɰеɧ-эɨɰеɧɨɜɨɝɨ ɬеɪɦаɥɶɧɨɝɨ ɦаɤɫɢɦуɦа – 
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РȿТɆ, ɤɨɬɨɪɵɣ ɜеɪɨɹɬɧɨ ɹɜɥɹɥɫɹ ɫɢɧхɪɨɧɧɵɦ эɜɫɬаɬɢɱеɫɤɨɣ ɬɪаɧɫɝɪеɫɫɢɢ ɰɢɤɥа ТȺ2.2. Иɦеɧɧɨ ɜ эɬɨɬ 
ɩеɪɢɨɞ ɤаɣɧɨɡɨɹ ɪаɡɧɨɨɛɪаɡɢе ɧаɧɧɨɮɨɫɫɢɥɢɣ ɞɨɫɬɢɝаеɬ ɫɜɨеɝɨ ɦаɤɫɢɦуɦа (ɪɢɫ. 2). 

5) Ʉɨɥɥɢɡɢɹ ȿɜɪаɡɢɣɫɤɨɝɨ ɤɨɧɬɢɧеɧɬа ɫ Иɧɞɨɫɬаɧɫɤɢɦ ɫуɛɤɨɧɬɢɧеɧɬɨɦ ɩɨ ɦɧеɧɢɸ ɦɧɨɝɢх 
ɢɫɫɥеɞɨɜаɬеɥеɣ (АТХХТКЦЬ, 1986; CХвНО, KСКЧ, 2000 ɢ ɞɪ.) ɫɨɜɩаɞаеɬ ɫ ɬеɪɦɢɧаɥɶɧɵɦ ɩаɥеɨɰеɧɨɦ ɢ ɧаɱаɥɨɦ 
эɨɰеɧа.       

ɇеɫɦɨɬɪɹ ɧа ɬɨ, ɱɬɨ ɪеɝɪеɫɫɢɸ ɰɢɤɥа ТȺ2.2 ɫɪаɡу ɠе ɫɦеɧɢɥа ɨɱеɧɶ ɛɵɫɬɪаɹ ɢ ɞɨɜɨɥɶɧɨ ɦɨɳɧаɹ 
ɬɪаɧɫɝɪеɫɫɢɹ, ɦɧɨɝɢе ɪеɝɢɨɧɵ ɬеɪɪɢɬɨɪɢɢ Ƚɪуɡɢɢ (ɀɢɧɜаɥɢ-Ƚɨɦɛɨɪɫɤаɹ ɩɨɞɡɨɧа Ɇеɫɬɢа-Тɢаɧеɬɫɤɨɣ ɡɨɧɵ 
ɢ ɨɫɧɨɜɧаɹ ɱаɫɬɶ Ƚɪуɡɢɧɫɤɨɣ ɝɥɵɛɵ) ɨɫɬаɜаɥɢɫɶ ɫуɲеɣ ɜ ɬеɱеɧɢе ɧаɧɧɨɩɥаɧɤɬɨɧɧɵх ɡɨɧ Rhomboaster 

cuspis, Tribrachiatus bramlettei ɢ Tribrachiatus contortus. ɋуɞɹ ɩɨ ɞɢаɝɪаɦɦе ɏаɤа ɢ ɞɪ. (HКq ОЭ КХ., 1987), ɜ 
ɬеɱеɧɢе ɤаɣɧɨɡɨɹ уɪɨɜеɧɶ ɦɨɪеɣ ɢ ɨɤеаɧɨɜ ɞɨɫɬɢɝ ɫɜɨеɝɨ ɦаɤɫɢɦуɦа ɜ ɢɩɪɫɤɨɦ ɜеɤе; ɩɢɤ эɬɨɝɨ ɹɜɥеɧɢɹ ɧа 
ɞɥɢɧɧɨ- ɢ ɤɪаɬɤɨɫɪɨɱɧɵх эɜɫɬаɬɢɱеɫɤɢх ɤɪɢɜɵх ɜɵɪаɠеɧ ɜ ɰɢɤɥах ТȺ2.5, ТȺ2.6, ɫɨɨɬɜеɬɫɬɜуɸɳɢх ɡɨɧаɦ 
NP11, NP12. ȼ эɬɨ ɜɪеɦɹ ɱаɫɬɶ ɫуɲɢ ɬеɪɪɢɬɨɪɢɢ Ƚɪуɡɢɢ, ɜ ɬɨɦ ɱɢɫɥе ɢ ɀɢɧɜаɥɢ-Ƚɨɦɛɨɪɫɤɨɣ ɩɨɞɡɨɧɵ, 
ɩɨɤɪɵɜаеɬɫɹ ɜɨɞɨɣ. Раɫɲɢɪеɧɢе ɜ аɤɜаɬɨɪɢɹх ɦɨɪеɣ ɢ ɨɤеаɧɨɜ аɪеаɥɨɜ ɝɥуɛɨɤɢх ɜɨɞ ɢ ɬеɩɥɵɣ ɤɥɢɦаɬ ɜɨ 
ɜɪеɦɹ ɪаɡɜɢɜаɸɳеɣɫɹ ɬɪаɧɫɝɪеɫɫɢɢ ɪаɧɧеɝɨ ɢɩɪа ɫɨɡɞаɥɢ ɛɥаɝɨɩɪɢɹɬɧɵе уɫɥɨɜɢɹ ɞɥɹ ɪаɫɰɜеɬа 
ɧаɧɧɨɩɥаɧɤɬɨɧа. Рɨɫɬ ɜɢɞɨɨɛɪаɡɨɜаɧɢɹ ɩɪɨɹɜɥɹɥɫɹ ɜ ɝɥуɛɨɤɨ- ɢ ɦеɥɤɨɜɨɞɧɵх, а ɬаɤɠе ɜ ɬеɩɥɨ- ɢ хɨɥɨɞɧɨ-
ɜɨɞɧɵх ɮɨɪɦах.. ɉɨɦɢɦɨ ɜɢɞɨɨɛɪаɡɨɜаɧɢɹ, ɜ ɩɨɞɡɨɧе Discoaster binodosus ɜɨɡɪаɫɬаеɬ ɢ ɫɬеɩеɧɶ 
ɢɫɱеɡɧɨɜеɧɢɹ ɜɢɞɨɜ. Ɉɞɧаɤɨ, ɪɨɫɬ ɢɫɱеɡɧɨɜеɧɢɹ ɩɪɨɢɡɨɲеɥ ɡа ɫɱеɬ ɜɢɞɨɜ ɫ ɞɢахɪɨɧɧɵɦɢ ɛɢɨɹɜɥеɧɢɹɦɢ, 
ɤɨɬɨɪɵе ɜ Ʉɪɵɦɫɤɨ-Ʉаɜɤаɡɫɤɨɣ ɨɛɥаɫɬɢ ɢɫɱеɡɥɢ ɧаɦɧɨɝɨ ɪаɧɶɲе, ɱеɦ ɜ ɞɪуɝɢх ɪеɝɢɨɧах Теɬɢɫа. 
ɉɨɜɵɲеɧɢе уɪɨɜɧɹ ɦɨɪеɣ ɜɨ ɜɪеɦɹ ɪаɧɧеɢɩɪɫɤɨɣ ɬɪаɧɫɝɪеɫɫɢɢ хɨɪɨɲɨ ɜɵɪаɠеɧɨ ɜ ɜɨɞɨеɦах Ɇаɥɨɝɨ 
Ʉаɜɤаɡа ɢ ɧа ɸɠɧɨɣ ɩеɪɢɮеɪɢɢ Ƚаɝɪа-Ⱦɠаɜɫɤɨɣ ɡɨɧɵ. ɍɝɥуɛɥеɧɢе ɦɨɪɹ ɫ ɩɨɞɡɨɧɵ Discoaster binodosus 
ɩɪɨɢɫхɨɞɢɥɨ ɢ ɜ ɛаɫɫеɣɧах Ɇеɫɬɢа-Тɢаɧеɬɫɤɨɣ ɡɨɧɵ. Ɉɞɧаɤɨ, ɧа ɨɫɧɨɜе ɮаɤɬɢɱеɫɤɨɝɨ ɦаɬеɪɢаɥа, 
ɫɨɛɪаɧɧɨɝɨ ɧаɦɢ ɢɡ ɦɧɨɝɨɱɢɫɥеɧɧɵх ɪаɡɪеɡɨɜ, ɨɤаɡаɥɨɫɶ, ɱɬɨ ɧа ɜɫеɣ ɬеɪɪɢɬɨɪɢɢ Ɂаɤаɜɤаɡɫɤɨɣ ɦеɠɝɨɪɧɨɣ 
ɨɛɥаɫɬɢ (ɡа ɢɫɤɥɸɱеɧɢеɦ ɤɪаɣɧе ɫеɜеɪɧɨɣ ɱаɫɬɢ Ɉɞɢɲɫɤɨɝɨ ɛɥɨɤа ɡаɩаɞɧɨɣ ɦɨɥаɫɫɨɜɨɣ ɡɨɧɵ ɩɨɝɪуɠеɧɢɹ), 
ɜɨ ɜɬɨɪɨɣ ɩɨɥɨɜɢɧе ɪаɧɧеɝɨ ɢ ɜ ɧаɱаɥе ɫɪеɞɧеɝɨ эɨɰеɧа ɢɦеɥ ɦеɫɬɨ ɩеɪеɪɵɜ ɜ ɨɫаɞɤɨɧаɤɨɩɥеɧɢɢ, 
ɦаɤɫɢɦаɥɶɧɵɣ ɞɢаɩаɡɨɧ ɤɨɬɨɪɨɝɨ ɨхɜаɬɵɜаеɬ ɢɧɬеɪɜаɥ ɫ ɩɨɞɡɨɧɵ Discoasterbinodosus ɡɨɧɵ 
Discoasterdiastypus ɞɨ ɩɨɞɡɨɧɵ Discoasterkuepperi (ɜɤɥɸɱɢɬеɥɶɧɨ) ɡɨɧɵ D. ЬЮЛХШНШОЧЬТЬ, а ɦɢɧɢɦаɥɶɧɵɣ - 
ɡɨɧ Tribrachiatus orthostylus ɢ Discoasterlodoensis (Ƚаɜɬаɞɡе, 1998). ɋɥеɞуеɬ ɨɬɦеɬɢɬɶ, ɱɬɨ ɩеɪеɪɵɜ ɜ 
ɨɫаɞɤɨɧаɤɨɩɥеɧɢɢ эɬɨɝɨ ɜɪеɦеɧɢ ɢɦеɥɨ ɦеɫɬɨ ɧе ɬɨɥɶɤɨ ɜ Ɂаɤаɜɤаɡɫɤɨɣ ɦеɠɝɨɪɧɨɣ ɨɛɥаɫɬɢ, ɧɨ ɢ ɜ ɞɪуɝɢх 
ɪеɝɢɨɧах Ʉɪɵɦɫɤɨ-Ʉаɜɤаɡɫɤɨɣ ɨɛɥаɫɬɢ (Ɇуɡɵɥеɜ, 1977, 1980; Ȼɨɝɞаɧɨɜɢɱ, 1980). Ɉɞɧɨɜɪеɦеɧɧɨе 
уɝɥуɛɥеɧɢе ɛаɫɫеɣɧɨɜ ɦɨɪеɣ ɢ ɛɵɫɬɪɨе ɪаɫɲɢɪеɧɢе ɩɥɨɳаɞɢ ɫуɲɢ ɜ уɫɥɨɜɢɹх эɜɫɬаɬɢɱеɫɤɨɣ ɬɪаɧɫɝɪеɫɫɢɢ 
ɦɨɝɥɢ ɜɵɡɜаɬɶ ɥɢɲɶ ɬеɤɬɨɧɢɱеɫɤɢе ɹɜɥеɧɢɹ. ɉɨ-ɜɢɞɢɦɨɦу, ɨɛɪаɡɨɜаɧɢе еɞɢɧɨɝɨ ɬɵɥɨɜɨɝɨ ɩɪɨɝɢɛа ɜɨ ɜɪеɦɹ 
ɩаɥеɨɝеɧɨɜɨɝɨ ɩɨɝɪуɠеɧɢɹ ɫеɜеɪɧɨɣ ɱаɫɬɢ Ƚɪуɡɢɧɫɤɨɣ ɝɥɵɛɵ ɢ ɸɠɧɨɣ ɩеɪɢɮеɪɢɢ Ƚаɝɪа-Ⱦɠаɜɫɤɨɣ ɡɨɧɵ 
(Ƚаɦɤɪеɥɢɞɡе, 1969)  ɩɪɨɢɫхɨɞɢɥɨ, ɧаɱɢɧаɹ ɫ ɡеɥаɧɞɫɤɨɝɨ ɹɪуɫа ɢ ɞɥɢɥɨɫɶ ɞɨ ɤɨɧɰа ɥуɬеɬа. ɉаɪаɥɥеɥɶɧɨ, ɫ 
ɸɝа ɩɪɨɢɫхɨɞɢɥɨ ɩɨɞɧɹɬɢе Ɂаɤаɜɤаɡɫɤɨɝɨ ɦеɠɝɨɪɧɨɝɨ ɦаɫɫɢɜа, ɫɨɩɪɨɜɨɠɞаɸɳееɫɹ ɢɡɦеɧеɧɢɹɦɢ ɜ ɪеɥɶеɮе 
ɢ ɨɛɪаɡɨɜаɧɢеɦ ɤɪаɬɤɨɜɪеɦеɧɧɵх ɩеɪеɪɵɜɨɜ ɜ ɨɫаɞɤɨɧаɤɨɩɥеɧɢɢ ɬɢɩа ɞɢаɫɬеɦ. Теɤɬɨɧɢɱеɫɤɢе ɞɜɢɠеɧɢɹ ɢ 
ɪеɤɨɧɫɬɪуɤɰɢɢ ɪеɥɶеɮа, ɩɨ-ɜɢɞɢɦɨɦу, ɫɨɡɞаɜаɥɢ ɤɥɢɦаɬɢɱеɫɤɢе уɫɥɨɜɢɹ, ɫɩɨɫɨɛɫɬɜɨɜаɜɲɢе ɨɞɧɨɜɪеɦеɧɧɨ 
ɤаɤ ɪɨɫɬу ɜɢɞɨɨɛɪаɡɨɜаɧɢɹ, ɬаɤ ɢ ɜɵɦɢɪаɧɢɸ ɜɢɞɨɜ.  

ɇаɫɬуɩɥеɧɢе ɪеɝɪеɫɫɢɢ ɜ ɤɨɧɰе ɡɨɧɵ Discoasterdiastypus (ɜ ɩɨɞɡɨɧе Discoasterbinodosus), ɩеɪɜɵе 
ɩɪɢɡɧаɤɢ ɤɨɬɨɪɨɣ ɩɪɨɹɜɥɹɸɬɫɹ ɜ ɸɠɧɨɣ ɱаɫɬɢ Ɉɤɪɢɛа-ɏɪеɢɬɫɤɨɣ ɩɨɞɡɨɧɵ ɨɬɪаɡɢɥаɫɶ ɧа ɤɪɢɜɨɣ ɩɨɤаɡаɬеɥɹ 
ɢɫɱеɡɧɨɜеɧɢɹ. ɉɨɫɥе ɪеɡɤɨɝɨ ɫɩаɞа ɜ ɩɨɞɡɨɧе Tribrachiatus contortus ɨɧ ɜɧɨɜɶ ɪеɡɤɨ ɩɨɞɧɢɦаеɬɫɹ ɜɜеɪх ɢ ɜ 
ɤɨɧɰе ɨɬɦеɱеɧɧɨɣ ɡɨɧɵ ɞɨɫɬɢɝаеɬ ɫɜɨеɝɨ ɩɢɤа. ɋɪеɞɢ ɢɫɱеɡɧуɜɲɢх ɜɢɞɨɜ ɡɞеɫɶ ɩɪеɨɛɥаɞаɸɬ ɜɢɞɵ 3-еɣ 
ɝɪуɩɩɵ ɢ ɜ ɦеɧɶɲеɣ ɫɬеɩеɧɢ – 2-ɨɣ ɝɪуɩɩɵ. ȼɵɫɨɤɢе ɩɨɤаɡаɬеɥɢ ɤаɤ ɢɫɱеɡɧуɜɲɢх, ɬаɤ ɢ ɩɨɹɜɢɜɲɢх ɜɢɞɨɜ, 
ɫɩɨɫɨɛɫɬɜɨɜаɥɢ ɨɛɪаɡɨɜаɧɢɸ ɩɢɤа ɬуɪɧɨɜеɪа. Ɉɞɧаɤɨ, ɬаɤ ɤаɤ ɧа эɬɨɦ уɪɨɜɧе ɤɨɥɢɱеɫɬɜɨ ɩɨɹɜɢɜɲɢхɫɹ 
ɧаɦɧɨɝɨ ɩɪеɜɨɫхɨɞɢɬ ɤɨɥɢɱеɫɬɜɨ ɢɫɱеɡɧуɜɲɢх ɜɢɞɨɜ, ɬɨ ɜ ɬеɱеɧɢе ɛɢɨхɪɨɧɨɡɨɧɵ Tribrachiatus orthostylus 
ɪаɡɧɨɨɛɪаɡɢе ɜɢɞɨɜ ɞɨɜɨɥɶɧɨ ɜɵɫɨɤɨе, а ɩɨɤаɡаɬеɥɶ ɞɢɜеɪɫɢɮɢɤаɰɢɢ ɡаɧɢɦаеɬ ɩɨɡɢɬɢɜɧɵɣ уɪɨɜеɧɶ.  

ȼ ɤɨɧɰе ɪаɧɧеɝɨ эɨɰеɧа (ɜ ɡɨɧе Discoasterlodoensis), ɤɨɝɞа ɫуɲа ɡаɧɢɦаɥа ɨɛɲɢɪɧуɸ ɩɥɨɳаɞɶ 
Ɂаɤаɜɤаɡɫɤɨɣ ɦеɠɝɨɪɧɨɣ ɨɛɥаɫɬɢ, ɢɫɱеɡɧɨɜеɧɢе ɜɢɞɨɜ ɜɧɨɜɶ ɞɨɫɬɢɝаеɬ ɫɜɨеɝɨ ɩɢɤа. Ⱦɨɜɨɥɶɧɨ ɧɢɡɤɨ 
ɨɩуɫɤаеɬɫɹ ɥɢɧɢɹ ɪаɡɧɨɨɛɪаɡɢɣ ɢ ɩɨɤаɡаɬеɥɶ ɨɛɧɨɜɥеɧɢɣ. ɇа ɲɤаɥе эɜɫɬаɬɢɱеɫɤɢх ɤɨɥеɛаɧɢɣ – Ȼ.ɏаɤа ɫ 
ɫɨаɜɬɨɪаɦɢ (HКq ОЭ КХ., 1987) ɨɞɢɧ ɢɡ ɫаɦɵх ɤɪуɩɧɵх ɩаɞеɧɢɣ уɪɨɜɧɹ ɜɨɞɵ ɜ ɦɨɪɹх ɩɪɢхɨɞɢɬɫɹ ɧа эɬɨɬ 
ɩеɪɢɨɞ.  

ȼ ɫɪеɞɧеɦ эɨɰеɧе ɧа ɬеɪɪɢɬɨɪɢɢ Ɂаɤаɜɤаɡɫɤɨɣ ɦеɠɝɨɪɧɨɣ ɨɛɥаɫɬɢ ɩɪɨɹɜɥɹɸɬɫɹ ɩɪɢɡɧаɤɢ 
ɧаɫɬуɩɥеɧɢɹ ɬɪаɧɫɝɪеɫɫɢɢ. ȼ ɧаɱаɥе ɡɨɧɵ Discoastersublodoensis ɜ ɩɨɞɡɨɧе Discoaster kuepperi ɜɨɞɨɣ 
ɩɨɤɪɵɜаеɬɫɹ ɸɠɧаɹ ɱаɫɬɶ Ɉɤɪɢɛа-ɏɪеɢɬɫɤɨɣ ɩɨɞɡɨɧɵ, ɡаɬеɦ, ɜ ɩɨɞɡɨɧе Rhabdosphaera inflata – ее ɫеɜеɪɧаɹ 
ɱаɫɬɶ, ɢ ɥɢɲɶ ɫ ɡɨɧɵ Nannotetrina fulgens ɦɨɪе ɧаɫɬуɩаеɬ ɧа ɡаɩаɞɧуɸ ɦɨɥаɫɫɨɜуɸ ɡɨɧу ɩɨɝɪуɠеɧɢɹ. ɉɨɫɥе 
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эɬɨɝɨ ɞɨ ɧɢɡɨɜ ɡɨɧɵ Discoasterbifax ɜ Ɂаɤаɜɤаɡɫɤɨɣ ɦеɠɝɨɪɧɨɣ ɨɛɥаɫɬɢ ɨɫаɠɞаɸɬɫɹ ɝɥуɛɨɤɨɜɨɞɧɵе ɨɫаɞɤɢ - 
ɡеɥеɧɵе ɦеɪɝеɥɢ, ɫɨɞеɪɠаɳɢе ɬɨɥɶɤɨ ɩɥаɧɤɬɨɧ. ɇаɫɬуɩɥеɧɢе  ɬɪаɧɫɝɪеɫɫɢɢ ɢ ɩɨɜɵɲеɧɢе аɤɬɢɜɧɨɫɬɢ 
ɜуɥɤаɧɢɱеɫɤɢх ɹɜɥеɧɢɣ ɫɩɨɫɨɛɫɬɜɨɜаɥɢ ɜɧеɡаɩɧɨɦу ɫɤаɱɤу ɥɢɧɢɣ ɩɨɤаɡаɬеɥеɣ ɩɨɹɜɥеɧɢɹ ɢ ɨɛɧɨɜɥеɧɢɹ ɜ 
ɩɨɞɡɨɧе Discoasterkuepperi ɡɨɧɵ Discoastersublodoensis. ȼ ɫɜɨɸ ɨɱеɪеɞɶ ɩаɞаеɬ ɤɨɥɢɱеɫɬɜɨ ɢɫɱеɡɧуɜɲɢх 
ɜɢɞɨɜ, ɞɨɫɬɢɝаɹ ɧɢɠɧеɝɨ ɩɪеɞеɥа ɜ ɤɨɧɰе ɡɨɧɵ Discoastersublodoensis (ɜ ɩɨɞɡɨɧе Rhabdosphaera inflata). 
ȼɫɥеɞɫɬɜɢе эɬɢх ɢɡɦеɧеɧɢɣ ɜɧуɬɪɢ ɨɬɦеɱеɧɧɨɣ ɡɨɧɵ ɩɪɨɹɜɥɹеɬɫɹ ɩɢɤ ɬуɪɧɨɜеɪа. ɋɪеɞɢ ɩɨɹɜɢɜɲɢхɫɹ ɜɢɞɨɜ 
ɧа ɞаɧɧɨɦ эɬаɩе ɜ аɛɫɨɥɸɬɧɨɦ ɛɨɥɶɲɢɧɫɬɜе ɩɪеɨɛɥаɞаɸɬ ɜɢɞɵ 2-ɨɣ ɝɪуɩɩɵ, ɱɬɨ ɹɜɥɹеɬɫɹ ɨɬɪаɠеɧɢеɦ 
ɫɨɛɵɬɢɣ, ɩɪɨɢɫхɨɞɢɜɲɢх ɜɨɤɪуɝ ɢɫɫɥеɞуеɦɨɣ ɬеɪɪɢɬɨɪɢɢ ɜ ɫɪеɞɧеɦ эɨɰеɧе. ȼ эɬɨ ɜɪеɦɹ, ɜ ɋеɜеɪɨ-
ȼɨɫɬɨɱɧɨɦ ɉеɪɢТеɬɢɫе ɜɨɡɨɛɧɨɜɥɹɸɬ ɫɜɨɸ аɤɬɢɜɧɨɫɬɶ ɜуɥɤаɧɢɱеɫɤɢе ɞеɹɬеɥɶɧɨɫɬɶɢ. Ƚеɨɞɢɧаɦɢɱеɫɤаɹ 
ɦɨɞеɥɶ, ɩɪɢɧɹɬаɹ ɞɥɹ ɩаɥеɨɰеɧ – эɨɰеɧɨɜɨɝɨ ɩеɪɢɨɞа ɪаɡɜɢɬɢɹ Ʉаɜɤаɡа, ɩɨɞɪаɡуɦеɜаɸɳаɹ ɧаɥɢɱɢе 
ɩаɞаɸɳеɣ ɧа ɫеɜеɪ ɡɨɧɵ ɫуɛɞуɤɰɢɢ ɢ ɩɨɞɧɹɬɢе ɦаɧɬɢɣɧɨɝɨ ɞɢаɩɢɪа ɜ ɨɛɥаɫɬɢ ɪɢɮɬɨɜɵх ɬɪɨɝɨɜ, 
хаɪаɤɬеɪɢɡуеɬ аɤɬɢɜɧуɸ ɨɤɪаɢɧу. Ɉɬ ɨɤɪаɢɧɵ ɡаɩаɞɧɨɬɢхɨɨɤеаɧɫɤɨɝɨ ɬɢɩа ее ɨɬɥɢɱаеɬ ɝɥаɜɧɵɦ ɨɛɪаɡɨɦ 
ɨɬɫуɬɫɬɜɢе ɨɛɲɢɪɧɨɣ ɨɤеаɧɢɱеɫɤɨɣ ɨɛɥаɫɬɢ. (Ⱥɞаɦɢɹ, 1989; Ⱥɞаɦɢɹ ɢ ɞɪ., 1977; Ⱥɞаɦɢɹ ɢ ɞɪ., 2000).  

Рɢɮɬɨɝеɧеɡ ɩɪɨɞɨɥɠаеɬɫɹ ɢ ɜ ɬеɱеɧɢе ɜɫеɣ ɛɢɨхɪɨɧɨɡɨɧɵ Nannotetrina ПЮХРОЧЬ. ɗɬɨ ɨɛуɫɥɨɜɢɥɨ ɛɨɥее 
ɫɬаɛɢɥɶɧуɸ ɫɪеɞу ɪаɡɜɢɬɢɹ ɧаɧɨɮɥɨɪɵ, ɱɬɨ ɢ ɜɵɡɜаɥɨ ɩаɞеɧɢе ɩɨɤаɡаɬеɥеɣ ɩɨɹɜɥеɧɢɹ ɢ ɢɫɱеɡɧɨɜеɧɢɹ ɤ 
ɤɨɧɰу ɡɨɧɵ Discoastersublodoensis ɢ ɪаɫɬɹɝɢɜаɧɢе ɢх ɛеɡ ɢɡɦеɧеɧɢɣ ɜ ɬеɱеɧɢе ɛɢɨхɪɨɧɨɡɨɧɵ Nannotetrina 

fulgens, а ɬаɤɠе ɧеɡɧаɱɢɬеɥɶɧɵх ɢɡɦеɧеɧɢɣ ɜ ɩɨɤаɡаɬеɥɹх ɬуɪɧɨɜеɪа ɢ ɞɢɜеɪɫɢɮɢɤаɰɢɢ. ɋɜɨеɝɨ ɩɢɤа ɜ эɬɨ 
ɜɪеɦɹ ɞɨɫɬɢɝɥа ɥɢɧɢɹ ɪаɡɧɨɨɛɪаɡɢɹ. 

ȼɫɥеɞɫɬɜɢе ɧаɫɬуɩɥеɧɢɹ ɪеɝɪеɫɫɢɢ ɜ ɤɨɧɰе ɛɢɨхɪɨɧɨɡɨɧɵ Discoasterbifax ɜ ɜɨɫɬɨɱɧɨɦ ɉеɪɢɬеɬɢɫе, ɜ 
ɩɪеɞеɥах Ƚɪуɡɢɢ уɜеɥɢɱɢɜаеɬɫɹ ɨɛɴɺɦ ɫуɲɢ, ɩɨɤаɡаɬеɥеɦ ɱеɝɨ ɹɜɥɹеɬɫɹ ɧаɥɢɱɢе ɛɪеɤɱɢɣ, ɤɨɧɝɥɨɦеɪаɬɨɜ, 
ɝɢɩɫа ɢ ɪаɫɬеɧɢɣ ɜ ɞаɛахаɧɫɤɢх ɫɥɨɹх Ⱥɞɠаɪа–Тɪɢаɥеɬɢɢ ɢ ɜ ɝɢɩɫɨɧɨɫɧɵх ɫɥɨɹх ɢɥɞɨɤаɧɫɤɨɣ ɫɜɢɬɵ 
ɸɠɧɨɝɨ ɫɤɥɨɧа Ȼɨɥɶɲɨɝɨ Ʉаɜɤаɡа. Ʉɪɨɦе ɬɨɝɨ, ɧа ɪаɡɦɵɬɨɣ ɩɨɜеɪхɧɨɫɬɢ ɫɪеɞɧеɝɨ эɨɰеɧа ɱаɫɬɨ 
ɬɪаɧɫɝɪеɫɫɢɜɧɨ ɡаɥеɝаɸɬ ɥɢɪɨɥеɩɢɫɨɜɵе ɦеɪɝеɥɢ эɝɪɢɫɫɤɨɣ ɫɜɢɬɵ. ȼ аɫɫɨɰɢаɰɢɢ ɧаɧɨɩɥаɧɤɬɨɧа эɬɨɣ ɫɜɢɬɵ 
(ɡɨɧа Discoastersaipanensis) ɢɧɨɝɞа ɫ ɦеɥɨɜɵɦɢ, ɩаɥеɨɰеɧɨɜɵɦɢ ɢ ɧɢɠɧеэɨɰеɧɨɜɵɦɢ ɩеɪеɨɬɥɨɠеɧɧɵɦɢ 
ɜɢɞаɦɢ ɜɫɬɪеɱаɸɬɫɹ ɢ ɫɪеɞɧеэɨɰеɧɨɜɵе, ɜ ɬɨɦ ɱɢɫɥе ɢ ɜɢɞɵ ɡɨɧɵ N. ПЮХРОЧЬ. ȼ эɬɨ ɜɪеɦɹ ɪеɡɤɨ ɫɨɤɪаɳаеɬɫɹ 
ɨɛɥаɫɬɶ аɤɬɢɜɧɨɝɨ ɜуɥɤаɧɢɡɦа. ȼ ɫɜɹɡɢ ɫ ɩɪеɤɪаɳеɧɢеɦ ɞеɣɫɬɜɢɹ ɬеɪɦаɥɶɧɨɝɨ ɞɢаɩɢɪа ɪɢɮɬɨɝеɧеɡ 
ɩɪеɤɪаɳаеɬɫɹ ɤаɤ ɜ аɤɜаɬɨɪɢɢ ɑеɪɧɨɝɨ ɦɨɪɹ, ɬаɤ ɢ ɜ ɜɨɫɬɨɱɧɨɣ ɱаɫɬɢ ɑеɪɧɨɦɨɪɫɤɨ–Ⱥɞɠаɪа–Тɪɢаɥеɬɫɤɨɝɨ 
ɪɢɮɬа, ɝɞе ɧаɫɬуɩаеɬ ɪеɠɢɦ ɫɠаɬɢɹ ɢ ɞɢɮɮеɪеɧɰɢɪɨɜаɧɧɵх ɞɜɢɠеɧɢɣ, ɹɜɥɹɸɳɢхɫɹ ɨɬɪаɠеɧɢеɦ ɞɜɢɠеɧɢɣ 
ɧаɢɛɨɥее ɪаɧɧеɣ Тɪɢаɥеɬɫɤɨɣ ɮаɡɵ ɩɢɪеɧеɣɫɤɨɣ ɬеɤɬɨɧɢɱеɫɤɨɣ эɩɨхɢ. Ⱦɜɢɠеɧɢɹ, ɫɜɹɡаɧɧɵе ɫ Тɪɢаɥеɬɫɤɨɣ 
ɮаɡɨɣ, ɩɪɨɹɜɢɥɢɫɶ ɢ ɜ ɋеɜаɧɨ–Ⱥɤеɪɢɧɫɤɨɣ ɡɨɧе ɢ ɜ Ɂаɤаɜɤаɡɫɤɨɣ ɦеɠɝɨɪɧɨɣ ɨɛɥаɫɬɢ, а ɬаɤɠе ɜ ɜɨɫɬɨɱɧɨɣ 
ɱаɫɬɢ ɸɠɧɨɝɨ ɫɤɥɨɧа Ȼɨɥɶɲɨɝɨ Ʉаɜɤаɡа (Ƚаɦɤɪеɥɢɞɡе, 1984 ). 

ɉɪɨɢɫхɨɞɹɳɢе ɫɨɛɵɬɢɹ, ɜɵɡɜаɧɧɵе ɞɜɢɠеɧɢɹɦɢ Тɪɢаɥеɬɫɤɨɣ ɮаɡɵ, ɱеɬɤɨ ɨɬɪаɡɢɥɨɫɶ ɧа ɪаɡɜɢɬɢɢ 
ɧаɧɨɩɥаɧɤɬɨɧа. ȼ ɡɨɧе Discoasterbifax ɪеɡɤɨ ɩɨɞɧɢɦаɸɬɫɹ ɤɪɢɜɵе ɩɨɤаɡаɬеɥеɣ ɢɫɱеɡɧɨɜеɧɢɹ ɢ ɬуɪɧɨɜеɪа, 
ɨɛɪаɡуɹ ɩɨɫɥеɞɧɢе ɞɪаɦаɬɢɱеɫɤɢе ɩɢɤɢ ɜ ɩаɥеɨɰеɧ-эɨɰеɧе. Реɡɤɨ ɩаɞаеɬ ɢ ɤɪɢɜаɹ ɩɨɤаɡаɬеɥɹ 
ɞɢɜеɪɫɢɮɢɤаɰɢɢ, ɡаɧɢɦаɹ ɞɨɜɨɥɶɧɨ ɧɢɡɤɢɣ, ɧеɝаɬɢɜɧɵɣ уɪɨɜеɧɶ. ɉаɞаеɬ ɢ ɤɨɥɢɱеɫɬɜɨ ɪаɡɧɨɨɛɪаɡɢɣ.. ɋɪеɞɢ 
ɢɫɱеɡɧуɜɲɢх ɡɞеɫɶ ɜɢɞɨɜ, ɩɪеɨɛɥаɞаɸɬ ɜɢɞɵ 2-ɨɣ ɢ 3-еɣ ɝɪуɩɩɵ. ɗɜɫɬаɬɢɱеɫɤаɹ ɬɪаɧɫɝɪеɫɫɢɹ ɰɢɤɥа ТȺ3.5 ɜ 
ɧаɱаɥе ɡɨɧɵ Discoaster saipanensis ɨɛуɫɥɨɜɢɥа ɜɨɫɫɬаɧɨɜɥеɧɢе ɫɜɹɡɢ ɛаɫɫеɣɧɨɜ Ƚаɝɪа-Ⱦɠаɜɫɤɨɣ ɡɨɧɵ ɢ 
Ɂаɤаɜɤаɡɫɤɨɣ ɦеɠɝɨɪɧɨɣ ɨɛɥаɫɬɢ ɫ ɛаɫɫеɣɧаɦɢ Ⱥɞɠаɪа-Тɪɢаɥеɬɫɤɨɣ ɢ Ɇеɫɬɢа-Тɢаɧеɬɫɤɨɣ ɡɨɧ. ȼ эɬɨ ɜɪеɦɹ 
ɧаɛɥɸɞаеɬɫɹ ɪɨɫɬ ɩɨɤаɡаɬеɥеɣ ɩɨɹɜɥеɧɢɹ ɢ ɞɢɜеɪɫɢɮɢɤаɰɢɢ. Реɡɤɨ ɩаɞаеɬ ɥɢɧɢɹ ɢɫɱеɡɧɨɜеɧɢɹ, ɫɧɢɠаеɬɫɹ ɢ 
ɩɨɤаɡаɬеɥɶ ɬуɪɧɨɜеɪа. 

Ȼɢɨɫɮеɪɧɵɣ ɤɪɢɡɢɫ ɧа ɝɪаɧɢɰе эɨɰеɧа ɢ ɨɥɢɝɨɰеɧа ɩɪɨɢɫхɨɞɢɥ ɧа ɮɨɧе ɧаɱɢɧаɸɳеɣɫɹ 
ɦеɠɤɨɧɬɢɧеɧɬаɥɶɧɨɣ ɤɨɥɥɢɡɢɢ ɢ ɝɥɨɛаɥɶɧɨɝɨ ɩɨхɨɥɨɞаɧɢɹ. ȼ ɩɪеɞеɥах Ʉаɜɤаɡа ɩɪɨɢɡɨɲɥɨ ɩɨɥɧɨе 
ɡаɤɪɵɬɢе ɨɤеаɧа Теɬɢɫ. ȼ ɪеɡуɥɶɬаɬе ɢɧɜеɪɫɢɢ, ɧа ɦеɫɬе ɞɨɨɥɢɝɨɰеɧɨɜɨɝɨ ɡаɞуɝɨɜɨɝɨ ɛаɫɫеɣɧа Ȼɨɥɶɲɨɝɨ 
Ʉаɜɤаɡа ɢ Ⱥɞɠаɪа-Тɪɢаɥеɬɫɤɨɣ ɡɨɧɵ ɨɛɪаɡɨɜаɥɢɫɶ ɫɤɥаɞɱаɬɵе (ПШХН-ЭСЫЮЬЭ) ɝɨɪɧɵе ɩɨɹɫа, а ɧа ɦеɫɬе ɪаɡ-
ɞеɥɹɸɳɢх ɢх ɬɜеɪɞɵх ɩɥаɬɮɨɪɦеɧɧɵх ɛɥɨɤɨɜ (Ƚɪуɡɢɧɫɤаɹ ɢ Ⱥɪɬɜɢɧɢ-Ȼɨɥɧɢɫɫɤаɹ ɝɥɵɛɵ) ɩɨɹɜɢɥɢɫɶ 
ɩɪеɞɝɨɪɧɵе ɦɨɥаɫɫɨɜɵе ɜɩаɞɢɧɵ Ɂаɤаɜɤаɡɶɹ (AНКЦТК ОЭ КХ., 2010),. ɉɢɪɧеɣɫɤɢе ɞɜɢɠеɧɢɹ ɜ ɤɨɧɰе эɨɰеɧа 
ɨхɜаɬɢɥɢ ɛɨɥее ɨɛɲɢɪɧуɸ ɨɛɥаɫɬɶ. ɍɬɢхаɸɬ ɩɨɡɞɧеэɨɰеɧɨɜɵе ɜуɥɤаɧɢɱеɫɤɢе ɢɡɜеɪɠеɧɢɹ 
ɩɪɨɞɨɥɠаɸɳɢеɫɹ ɥɢɲɶ ɜ ɩɪеɞеɥах Ⱥхаɥɰɢхɫɤɨɣ ɞеɩɪеɫɫɢɢ ɢ Ⱥɞɠаɪɢɢ (Ⱦɡɨɰеɧɢɞɡе, 1964). Реɡуɥɶɬаɬɵ 
ɢɫɫɥеɞɨɜаɧɢɣ ɉ.Ɇ.ɏуɱуа (1969) ɩɨɤаɡаɥɢ, ɱɬɨ ɜɫе ɫɥɨɢ ɜ эɬɨɦ ɪеɝɢɨɧе, ɡаɥеɝаɸɳɢе ɜɵɲе ɬуɮɨɝеɧɧɨɣ 
ɬɨɥɳɢ ɫɪеɞɧеɝɨ эɨɰеɧа, ɫɨɞеɪɠаɬ ɩеɪɜɢɱɧɵɣ ɩɢɪɨɤɥаɫɬɢɱеɫɤɢɣ ɦаɬеɪɢаɥ, ɤɨɥɢɱеɫɬɜɨ ɤɨɬɨɪɨɝɨ уɛɵɜаеɬ ɜ 
ɜɨɫхɨɞɹɳеɦ ɪаɡɪеɡе ɢ, ɧаɤɨɧеɰ, ɫɨɜеɪɲеɧɧɨ ɢɫɱеɡаеɬ ɩеɪеɞ ɧаɤɨɩɥеɧɢеɦ ɫɥɨеɜ ɫ Pectunculus obovalis 
ɧɢɠɧеɝɨ ɨɥɢɝɨɰеɧа. ɇа Ȼɨɥɶɲɨɦ ɢ Ɇаɥɨɦ Ʉаɜɤаɡе, а ɬаɤɠе ɢ ɧа ɗɥɶɛуɪɫе ɤ эɬɨɦу ɜɪеɦеɧɢ ɡаɤаɧɱɢɜаеɬɫɹ 
ɧаɤɨɩɥеɧɢе ɮɥɢɲеɜɵх ɢ ɤаɪɛɨɧаɬɧɵх ɮɨɪɦаɰɢɣ. Ȼɨɥɶɲɢɧɫɬɜɨ ɝɨɪɧɵх хɪеɛɬɨɜ ɐеɧɬɪаɥɶɧɨɝɨ, ȼɨɫɬɨɱɧɨɝɨ 
ɢ ɋеɜеɪɧɨɝɨ Иɪаɧа ɩɨɞɧɢɦаɸɬɫɹ ɜɵɲе уɪɨɜɧɹ ɦɨɪɹ ɢ ɪаɡɞеɥɹɸɬɫɹ ɛɨɥɶɲɢɦɢ ɦеɠɝɨɪɧɵɦɢ ɛаɫɫеɣɧаɦɢ 
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(Ƚаɦɤɪеɥɢɞɡе, 1984). ȼ ɫɢɧɤɨɥɥɢɡɢɨɧɧɵх ɛаɫɫеɣɧах ɨɛɪаɡɨɜаɥɢɫɶ ɪеɝɪеɫɫɢɜɧɵе ɨɬɥɨɠеɧɢɹ, ɩɪɢуɪɨɱеɧɧɵе 
ɤ ɤɪɵɥɶɹɦ ɤɪуɩɧɵх аɧɬɢɤɥɢɧаɥеɣ. ȼ ɫеɜеɪɧɨɣ ɱаɫɬɢ Ⱥɞɠаɪа-Тɪɢаɥеɬɫɤɨɝɨ ɛаɫɫеɣɧа ɨɬɥаɝаɸɬɫɹ ɦɨɳɧɵе 
ɩаɱɤɢ ɤɜаɪɰеɜɵх ɩеɫɱаɧɢɤɨɜ ɢ ɤɨɧɝɥɨɦеɪаɬɨɜ ɫ ɝаɥɶɤаɦɢ ɝɪаɧɢɬɨɜ. ȼ ɛаɫɫеɣɧе ɘɠɧɨɝɨ ɫɤɥɨɧа Ȼɨɥɶɲɨɝɨ 
Ʉаɜɤаɡа ɨɛɪаɡɨɜаɥɢɫɶ ɫɜɢɬɵ ɝɥɵɛɨɜɵх ɛɪеɤɱɢɣ. ɇɨɜɨɩɢɪеɧеɣɫɤаɹ ɮаɡа ɩɨɥɧɨɫɬɶɸ ɨхɜаɬɢɥа ɜɬɨɪуɸ 
ɩɨɥɨɜɢɧу ɩɨɡɞɧеɝɨ эɨɰеɧа ɢ ɜ ɩеɪɢɨɞ ɧаɢɛɨɥɶɲеɣ ее аɤɬɢɜɧɨɫɬɢ ɩɪɨɢɡɨɲɥɨ ɨɥɢɫɬɨɫɬɪɨɦɨɨɛɪаɡɨɜаɧɢе 
(Ɇɪеɜɥɢɲɜɢɥɢ, 1978; Ɇаɣɫаɞɡе, 1999). ɋɨɝɥаɫɧɨ ɧаɧɧɨɩɥаɧɤɬɨɧу, ɨɥɢɫɬɨɫɬɪɨɦɵ Ɇеɫɬɢа-Тɢаɧеɬɫɤɨɣ ɡɨɧɵ 
(ɬаɤ ɠе ɤаɤ ɝɥɵɛɨɛɪеɤɱɢɢ ɦаɰеɫɬɢɧɫɤɨɣ ɫɜɢɬɵ Ƚаɝɪа-Ⱦɠаɜɫɤɨɣ ɡɨɧɵ) ɨɛɪаɡɨɜаɥɢɫɶ ɜ ɬеɪɦɢɧаɥɶɧɨɦ эɨɰеɧе, 
ɜ ɡɨɧе Sphenolithus pseudoradians, ɧа ɤɨɬɨɪɨɣ ɢ ɡаɤаɧɱɢɜаеɬɫɹ ɨɫаɞɤɨɧаɤɨɩɥеɧɢе ɜ ɀɢɧɜаɥɢ-Ƚɨɦɛɨɪɫɤɨɣ 
ɩɨɞɡɨɧе Ɇеɫɬɢа-Тɢаɧеɬɫɤɨɣ ɡɨɧɵ. ȼɨ ɜɫех ɫɬɪуɤɬуɪɧɨ-ɮаɰɢаɥɶɧɵх ɨɛɥаɫɬɹх Ƚɪуɡɢɢ ɫɨ ɜɬɨɪɨɣ ɩɨɥɨɜɢɧɵ 
ɩɨɡɞɧеɝɨ эɨɰеɧа ɪеɡɤɨ ɫɨɤɪаɳаеɬɫɹ ɱɢɫɥеɧɧɨɫɬɶ ɞɨɦɢɧɢɪуɸɳɢх ɞɨ эɬɨɝɨ ɩɨɡɞɧеэɨɰеɧɨɜɵх ɜɢɞɨɜ, ɨɫɨɛеɧɧɨ 
ɝɥуɛɨɤɨɜɨɞɧɵх ɢ ɬеɩɥɨɜɨɞɧɜɵх: ɞɢɫɤɨаɫɬеɪɨɜ, ɫɮеɧɨɥɢɬɨɜ, хɢаɫɦɨɥɢɬɨɜ, ɪеɬɢɤуɥɨɮеɧеɫɬɪɨɜ, ɝеɥɢɤɨɫɮеɪ ɢ 
ɬɨɪɨɤɨɫɮеɪ. ɇа ɝɪаɧɢɰе эɨɰеɧа ɢ ɨɥɢɝɨɰеɧа ɛɨɥɶɲɢɧɫɬɜɨ ɢɡ ɧɢх ɜɵɦɢɪаеɬ. ɏаɪаɤɬеɪɧɵɦɢ ɜɢɞаɦɢ 
ɫɬаɧɨɜɹɬɫɹ ɩɥаɤɨɥɢɬɵ ɢ ɦеɥɤɨɜɨɞɧɵе ɝеɬеɪɨɥɢɬɵ: Orthozygus aureus, Clathrolithus spinosus, Lanternithus 

minutus, Corannulus germanicus ɢ ɞɪ., уɤаɡɵɜаɸɳɢе ɧа ɨɛɦеɥеɧɢе ɛаɫɫеɣɧа ɢ ɩɨɧɢɠеɧɢе ɬеɦɩеɪаɬуɪɵ. ȼ 
ɩɪеɞеɥах ɡаɞуɝɨɜɨɝɨ ɛаɫɫеɣɧа Ȼɨɥɶɲɨɝɨ Ʉаɜɤаɡа ɨɫаɞɤɨɧаɤɨɩɥеɧɢе ɩɪеɤɪаɳаеɬɫɹ. 

ɉɨɞɜɨɞɹ ɢɬɨɝɢ, ɦɨɠɧɨ ɫɞеɥаɬɶ ɜɵɜɨɞ, ɱɬɨ ɩɨɫɥеɞɨɜаɬеɥɶɧɨɫɬɶ ɢɡɦеɧеɧɢɣ ɜɨ ɜɧеɲɧеɣ ɫɪеɞе ɤаɤ 
ɝɥɨɛаɥɶɧɨɝɨ, ɬаɤ ɢ ɦеɫɬɧɨɝɨ хаɪаɤɬеɪа, ɧаɲɥа ɫɜɨе ɨɬɪаɠеɧɢе ɜ ɪаɡɜɢɬɢɢ ɧаɧɨɩɥаɧɤɬɨɧа Ʉаɜɤаɡа. ɉеɪɢɨɞɵ 
ɨɪɨɝеɧɧɵх ɮаɡ, эɜɫɬаɬɢɱеɫɤɢх ɪеɝɪеɫɫɢɣ ɢ ɩɪеɤɪаɳеɧɢɹ ɜуɥɤаɧɢɱеɫɤɨɣ ɞеɹɬеɥɶɧɨɫɬɢ аɛɫɨɥɸɬɧɨ ɫɨɜɩаɥɢ ɫ 
ɩɢɤаɦɢ ɩɨɤаɡаɬеɥеɣ ɬуɪɧɨɜеɪɨɜ, ɢɫɱеɡɧɨɜеɧɢɹ ɜɢɞɨɜ ɢ ɧɢɡɤɢх ɧеɝаɬɢɜɧɵх уɪɨɜɧеɣ ɞɢɜеɪɫɢɮɢɤаɰɢɢ. 
ȼɪеɦеɧа ɬеɤɬɨɧɢɱеɫɤɢх ɪаɫɬɹɠеɧɢɣ, ɬɪаɧɫɝɪеɫɫɢɢ ɢ ɧаɱаɥа ɜуɥɤаɧɢɱеɫɤɨɣ аɤɬɢɜɧɨɫɬɢ ɜ ɬɨɱɧɨɫɬɢ ɨɬɜеɱаɸɬ 
ɜɪеɦеɧаɦ ɜɵɫɨɤɢх ɫɤаɱɤɨɜ ɩɨɤаɡаɬеɥеɣ ɩɨɹɜɥеɧɢɣ, ɞɢɜеɪɫɢɮɢɤаɰɢɢ ɢ ɪаɡɧɨɨɛɪаɡɢɣ. 
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Variation of Foraminifer and Ostracode Assemblages since the Late Miocene up to Present in Western 

Georgia. L.Popkhadze. Development of Black Sea marine fauna is closely connected with geological evolution of 
the Ponto-Caspian and Mediterranean basins. In the Black Sea basin historically took place change of marine 
conditions into subsaline one causing variation of fauna in time. The paper deals with the foraminifer and ostracode 
shells from the Late Miocene, Pliocene-Pleistocene deposits and those of the recent Black Sea (territory of Adjara) 
sublitoral zone. At present the Black Sea is inhabited by consecutively substituted faunal assemblages: the Atlantic-
Mediterranean, restricted amount of species of the Caspian origin, species characteristic of the Azov Sea and 
properly Black Sea endemic forms. 
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ponto-kaspiuri da xmelTaSuazRvis auzebis geologiuri istoriis SeswavlisaTvis  
mniSvnelovania Savi zRva, romlis  mobinadre organizmebis ganviTareba mWidrod 
ukavSirdeba aRniSnuli auzebis Camoyalibebas. Tanamedrove Savi zRvis Rrmulis 
konturi Caisaxa oligocenurSi. am dros mcire aziaSi mimdinare teqtonikurma 
azevebebma uzrunvelyo Savi da kaspiis zRvebis TandaTanobiT gamoyofa okeanisagan. 
intensiuri teqtonikuri moZraobebisa da evstatikuri rxevebis swrafi cvlilebis 
pirobebSi Savi zRvis ganviTareba mimdinareobda masSi ekologiuri pirobebis xSiri 
cvalebadobiT. garemo pirobebis mkveTri cvlilebebi (temperatura, marilianoba, 
transgresia, regresia da sxv.) mniSvnelovan gavlenas axdenda mTeli organuli 
samyaros ganviTarebaze. am cvlilebebis mimarT gansakuTrebuli mgrZnobiarobiT 
gamoirCevian mikroorganizmebi – foraminiferebi da ostrakodebi, romelTa niJarebi 
kargad aris Semonaxuli sxvadasxva asakis naleqebSi. swored am Tvisebebidan 
gamomdinare, mikrofaunis meSveobiT SesaZlebelia ara marto naleqebis viwro 
stratigrafiul erTeulebad dayofa da maTi asakis dadgena, aramed navTobisa da gazis, 
naxSirebis, torfis da sxva sabadoebis Camoyalibebis dros, auzebSi paleoklimaturi 
pirobebis gansazRvra.  

gvian miocenurSi Savi zRva gamtknarebul zRva-tbebis nawils warmoadgenda. 
sarmatul dros Sewyda kavSiri xmelTaSuazRvasTan. sarmatuli drois ganmavlobaSi 
mobinadre mikrofaunam SeZlo progresuli  gamtknarebis gadatana. sarmatul da konkur 
mikrofaunas (foraminiferebi, ostrakodebi) Soris arsebobs mWidro filogeneturi 
kavSiri. sarmatul naleqebSi aRiniSneba foraminiferebi Semdegi gvarebidan:  
Quinqueloculina, Nonion, Porosononion, Elphidium (Ɇаɣɫуɪаɞɡе, 1971). ostrakodul kompleqsSi 
gvxvdeba sarmatuli saxeobebi: Loxoconcha subcrassula Suzin, Aurila sarmatica (Zalanyi) da gv. 
Leptocythere–s warmomadgenlebi. adre meoturSi aRdgenilia xmelTaSuazRvasTan xanmokle 
kavSiri. am periodSi myardeba normulzRviuri pirobebi, romelic dadebiT gavlenas 
axdens mikrofaunis Semadgenlobaze, mis ganviTarebasa da gavrcelebaze. meoturis 
zRviuri naleqebi gavrcelebulia mxolod dasavleT saqarTveloSi da dayofilia or 
qveregiosarTulad, romelic  mikrofaunis mixedviT ufro viwro stratigrafiul 
erTeulebad nawildeba. meotur naleqebSi aRiniSneba mikrofauna:L foraminiferebi, gv. 
gv. Hauerina, Quinqueloculina, Miliolinella, Nonion, Porosononion, Elphidium, ostrakodebi: gv. gv.   
Leptocythere, Loxoconcha, Trachyleberis. meoturi drois meore naxevarSi klebulobs 
marilianoba. Sesabamisad Sesatyvisi naleqebis ostrakodul kompleqsSi dominireben 
saxeobebi Semdegi gvarebidan: Caspiocypris, Caspiolla, Cyprideis, Cytherissa (ɉɨɩхаɞɡе, 1977). 

meoturis Semdegi etapi aris ponturi. rogorc cnobilia, pontur dros 
parateTisis – panonuri, dakiuri da evqsinuri auzebi imyofeboda mWidro kavSirSi da 
qmnidnen ganmarilianebuli zRvebis erTian sistemas. am dros ponturi fauna 
viTardeboda ganmarilianebul pirobebSi, ponturis bolos zemoaRniSnuli sistema 
daiSala calkeul auzebad da auzis TiToeuli mkvidri viTardeboda damoukideblad. 
aRsaniSnavia, rom es auzebi progresulad  mtknardeboda. ponturi naleqebi 
gavrcelebulia saqarTvelos beltis dasavleT daZirvis zonaSi da aWara-TrialeTis 
naoWa sistemis guriis qvezonaSi. ponturi mikrofauna Sedgeba gaSlili zRvidan 
Semosuli imigrantebisagan, agreTve saxeobebisagan, romlebic gadmovidnen Camdinare 
mdinareebidan da tbebidan. Cndeba mtknari auzisTvis damaxasiaTebeli endemuri 
saxeobebi. saqarTvelos pontur naleqebSi napovnia mikrofauna. foraminiferebidan 
cnobilia Ammonia beccarii (L), xolo ostrakodebidan gv. gv. Bacunella, Caspiocypris, Caspiolla da 
Pontoniella-s saxeobebi. moluskuri fauniT ponturi iyofa qveda, Sua da zeda 
qveregiosarTulebad (ɑеɥɢɞɡе, 1974). nakleb Seswavlilobis gamo mikrofaunis mixedviT 
dayofa ver xerxdeba. 

kimeriuli asakis ostrakodebi warmodgenilia ojaxebiT Cytheridae, Cyprididaeda 
Disopontocyprididae.  adreul kimeriulSi Warbobs saxeobebi, Caspiocypris candida (L.), Caspiolla 

acronasuta (L.), Bacunella dorsoacuata (Z.), Pontoniella acuminata (Z.), Candona praecandita Vek. da sxv. 
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romelic kimeriulis am etapze amtkicebs mtknar pirobebs. Sua kimeriulSi ostrakodebi 
mravalferovania, izrdeba saxeobaTa ricxobrioba da niJaris zomebi. am droisaTvis 
damaxasiaTebelia aseve gamtknarebul auzSi mobinadre gv. gv.  Bacunella, Caspiocypris, 

Caspiolla-s saxeobebi. gvian  kimeriulis bolos Warbobs oj. Cytheridae-s saxeobebi da 
Cndeba endemuri formebi. aRniSnuli mdgomareoba miuTiTebs auzis garemo pirobebis 
Secvlas. kimeriulis bolodan Savi zRvis auzSi mimdinareobda hidrologiuri 
pirobebis mniSvnelovani cvlilebebi, kerZod, iwyeba marilianobis momateba, romelmac 
piks miaRwia karangatulSi. daxSuli gamtknarebuli Savi zRvis auzi gvian kimeriulis 
bolodan uerTdeba msoflio okeanes. dakavSireba savaraudod  ganxorcielda pirvelad 
SemovliTi gziT gvianaRCagiluri transgresiis dros, Semdeg xmelTaSuazRvis mxridan 
(Ʉɢɬɨɜаɧɢ, Иɦɧаɞɡе, Тɨɪɨɡɨɜ, 1991). 

aRmosavleT SavizRvispireTSi kimeriulis Txeli zRvis faciesis Semdeg daiwyo 
Camoyalibeba SedarebiT Rrma zRvisTvis damaxasiaTebelma faciesma, kuianlikurma 
naleqebma (qviSian-Tixiani faciesi). kimeriul-kuianlikuris sazRvarze mniSvnelovani 
cvlilebebi ostrakodul faunaSi ar SeimCneva (Иɦɧаɞɡе 1964, 1967). is Sedgeba kimeriuli 
asakis gaRaribebuli kompleqsiT: Caspiocypris labiata (Zal.), Caspiolla abchazica Imn., Pontoniella 

acuminata (Zal.) da sxva. gviankimeriulsa da adrekuianlikurSi auzis marilianoba aris 
erTnairi.  kuianlikuri auzis fauna misi warmoSobiT dakavSirebulia kimeriulis 
kavSiriT gvianaRCagilurTan. calmxrivi SeerTebis  Sedegad Savi zRvisaken pirvelad 
SeaRwia aRCagilurma saxeobebma da Semdeg, roca Camoyalibda Tanabari pirobebi, moxda 
faunis gacvla. aseTi pirobebis gamo  SeimCneva evrihaluri da evribioturi saxeobebis 
gadarCena, Segueba da ganviTareba. gvian aRCagiluridan mimdinareobs migracia kaspiur 
auzSi Savi zRvis moluskebisa da mikrofaunis, xolo Sav zRvaSi am dros aRiniSneba 
aRCagiluri fauna. drois am etapze orive auzSi SeimCneva ostrakodebis faunidan 
saerTo saxeobebis arseboba: Leptocythere gubkini Livent; L. argunica Sinz. Candona suzini Schn, 
Tyrrhenocythene recepta Ros. (ɋуɡɢɧ, 1956, Ʉаɪɦɢɲɢɧа, 1964, Иɦɧаɞɡе, 1967). am ori auzis 
gaerTianeba warmoadgens Sedegs im teqtonikuri moZraobebisa, romlebic daiwyo 
kimeriulis bolodan. kuianlikurSi Warbobs zRviuri warmoSobis oj. Cytheridae–s 
warmomadgenelebi Semdegi gvarebidan: Leptocythere, Loxoconcha, Trachyleberis, Tyrrhenocythere, 

Cytherissa, Xestoleberis. adre kuianlikuris Semdeg aris marilianobis saSualo maCveneblebi. 
calmxrivi kavSiria kaspiis mxridan zeda aRCagilurSi. agreTve calmxrivi kavSiria 
Savi zRvis mxridan afSeronul – adreguriul droSi (Ʉɢɬɨɜаɧɢ, Иɦɧаɞɡе, Тɨɪɨɡɨɜ, 1991) . 

guriuli naleqebi ZiriTadad gavrcelebulia guriaSi – md. natanebis auzSi da 
guriis mTebis Crdilo nawilSi. guriuli naleqebis ostrakodebi gansxvavebulia 
kuianlikurisagan da warmodgenilia marilismoyvaruli saxeobebiT Semdegi gvarebidan: 
Loxoconcha, Trachyleberis, Xestoleberis. aRiniSneba agreTve endemuri ostrakodebi: Guriella 

abstracta Imn; Leptocythere guriana Imn; Loxoconcha sinegubi Imn: Trachyleberis quadrata Imn. guriulis 
Semdegi epoqa aris naRobilevi, romlis dasawyisSi gaZnelebulia kavSiri 
xmelTaSuazRvasTan. savaraudod guriul da naRobilevis auzebSi marilianoba ufro 
maRalia, vidre kimeriul-kuianlikurSi, rasac adasturebs evrihaluri foraminiferebi 
gv. gv. Nonion, Elphidium-is saxeobebi.  

Savi zRvis auzSi  gvian pliocenurs Seesabameba naRobilevis zeda nawili – 
Cauduri dro. am dros Savi da marmarilos zRvebis kavSirs xmelTaSua zRvasTan 
adasturebs zRviuri ostrakoduri faunis arseboba. Cauduri naleqebi gavrcelebulia 
guriaSi s. xvarbeTidan s. Savamde. md. CaxvaTas xeobaSi, s.s. naRobilevi, jafareuli, 
lekura, agreTve q. foTsa da malTayvaSi. cnobilia ostrakodebi – gv. gv. Bacunella, 

Pontoniella, Leptocythere, Loxoconcha, Trachyleberis-is saxeobebi da aRiniSneba endemuri formebi:  
Leptocythere guriana Imn, Loxoconcha tschaudae Imn, Trachyleberis kujalnionsis Imn, T. liae Imn, T. davidii Imn. 

Savi zRvis auzSi pleistocenuri warmodgenilia Zvelevqsinuri uzunlaruli, 
karangatuli, axalevqsinuri naleqebiT. Zveli evqsinuris dasawyisSi aRiniSneba 
ganmarilianebuli auzisTvis damaxasiaTebeli  mikrofauna, rac ueWvelad miuTiTebs 
xmelTaSua zRvasTan mis izolaciaze. am droisaTvis savaraudoa calmxrivi  kavSiri 
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Savi zRvidan dardanelis srutiT xmelTaSua zRvisaken. aRiniSneba agreTve nawilobrivi 
kavSiri kaspiis zRvasTan. am ukanasknelTan urTierToba Sewyda Zvelevqsinuris bolos. 
am droidan xmelTaSua zRvis  gavlenis Sedegad imatebs marilianoba. Zvelevqsinuri 
naleqebis  ostrakodebis kompleqsSi gvxvdeba saxeobebi Semdegi gvarebidan: Candona, 

Eucypris, Leptocythere, Loxoconcha, Tyrrhenocythere, Cyprideisda Cytherura-s axali saxeobebi. mTlian 
kompleqsSi aRiniSneba xmelTaSuazRviur – Zveli panon-ponturi da aRCagil-afSeronuli 
warmoSobis saxeobebi (ɉɨɩхаɞɡе, 2004). Zveleqsinuris bolos da uzunlarSi kavSiri 
xmelTaSua zRvasTan gafarTovda da maqsimums miaRwia karangatul dros. 
hidrologiuri pirobebis cvlilebebma, marilianobis momatebam  Zvelevqsinuris bolos 
gamoiwvia pliocenuri faunis, xolo uzunlaris bolos – kaspiuri tipis formebis 
gaqroba. uzunlaris faunis kompleqsi warmodgenilia ganmarilianebuli faunis 
aklimatizirebuli xmelTaSuazRviuri evrihaluri saxeobebisagan. aRsaniSnavia agreTve, 
rom zogierT gamtknarebul ubnebze napovnia xmelTaSuazRviuri mikrofauna, sadac 
Warbobs `kaspiuri~ tipis ganmarilianebuli da mtknari auzis formebic. uzunlaruli 
naleqebi warmodgenilia gv. gv. Candona, Eucypris, Loxoconcha, Tyrrhenocythere, Cyprideis-is 
ostrakodebis saxeobebiT. 

karangatuli naleqebi gavrcelebulia guriaSi wvermaRalas goraze, ozurgeTi 
(maxaraZe) – sufsis gzaze biTumis qarxnis axlos. aRniSnuli naleqebi dadgenilia 
agreTve WaburRilebiT kolxeTis dablobze. karangatulis dasawyisi emTxveva 
transgresias, romelic ar iyo xangrZlivi. miuxedavad amisa, xmelTaSua zRvis faunis 
mniSvnelovanma nawilma moaswro gansaxleba karangatuli auzis mTel akvatoriaSi. Sua 
karangatulSi auzi gafarTovda da uSualod iyo kavSirSi  xmelTaSuazRvasTan, qreba 
evrihaluri saxeobebi da ZiriTadad auzSi saxloben stenohaluri formebi. am  
droisaTvis marilianoba TiTqmis uaxlovdeba Tanamedrove Savi zRvis marilianobas. 
karangatul naleqebSi ostrakodebi warmodgenilia Semdegi gvarebiT: Candona, Candonella, 

Eucypris, Ilyocypris, Leptocythere, Loxoconcha, Carinocythereis,Cyprideis (ɉɨɩхаɞе, 2008). aRsaniSnavia, 
rom uzunlar-karangatuli naleqebi dadgenilia agreTve afxazeTSi md. gumistas 
marjvena napirze, q. soxumis sadgurTan, gudauTis raionSi. karangatulis Semdeg 
warmoiqmna daxSuli tbiur-zRviuri axalevqsinuri, ganmarilianebuli da mtknari 
auzebisTvis damaxasiaTebeli fauniT. axalevqsinuri naleqebi saqarTvelos 
teritoriaze ar SiSvldeba, maTi arseboba dadgenilia moluskuri fauniT 
WaburRilebidan (Sua xorga, Waladidi) kolxeTis dablobze (Ʉɢɬɨɜаɧɢ, Иɦɧаɞɡе, Тɨɪɨɡɨɜ 
1991). mikrofauna Seswavlili ar aris. axalevqsinuri naleqebi iyofa or nawilad – 
karangatulis Semdgomi anu girkantuli (ganmarilianebuli) da zeda, sakuTriv 
axalevqsinuri. p. fiodorovi (1963) ar gamoricxavs, rom Sav zRvaSi arsebobs  
girkantulsa (qveda) da sakuTriv axalevqsinurs (zeda) Soris zRviuri Sreebi  
xmelTaSuazRviuri fauniT, romelTanac kavSirSi iyo kaspiis mxaris xvalinuris Sua 
regresia.  

Sav zRvaSi sxvadasxva geologiuri procesebi – transgresiebi da regresiebi 
grZeldeboda holocenur drosac, romelic mniSvnelovan gavlenas axdenda organuli 
samyaros ganviTarebaze. tbiur-zRviuri axalevqsinuri Seicvala Tanamedrove Savi zRvis 
ieris mqone SavizRviuri auziT. paleogeografiuli cvlilebebiT da imigrirebuli 
faunis gansxvavebuli xasiaTis gaTvaliswinebiT, Savi zRvis auzSi dadgenilia 
SavizRviuri regiosarTulis detaluri danawileba: qveda bugazuri (naleqebSi Warbobs 
xmelTaSuazRviuri imigrantebi) da zeda, sadac ZiriTadi saxeobebi zRviuria. zeda 
naleqebi iyofa sam nawilad: qveda-vitiazuri, Sua-kalimaturi, sadac batonobs naklebad 
evrihaluri saxeobebi da zeda-jemenituri (ɇеɜеɫɫɤаɹ, 1965). danawileba Seesabameba 
saqarTveloSi gamoyofil holocenur naleqebs, romelebic iyofa or nawilad 
ZvelSavizRviuri da axalSavizRviuri. aRniSnuli naleqebi gavrcelebulia Tanamedrove 
Savi zRvis fskerze axalevqsinuris zeviT. aq mikrofauna  Seswavlili ar aris. 

Tanamedrove Sav zRvaSi gansakuTrebiT mniSvnelovania mikrofaunis (formaniferebi, 
ostrakodebi) kvleva, romelic namarxi kompleqsebis Sefasebisas aqtualuria 



91 
 

paleoekosistemis SeswavlisaTvis. cnobilia, rom zRvebsa da okeaneebSi fauna 
ZiriTadad arsebobs Selfur nawilSi, romelSic mravalricxovani foraminifera 
bentosia, mcirericxovani ki planqtoni. ostrakodebi bentosur cxovrebas eweva. aWaris 
teritoriaze Savi zRvis sublitoraluri zonis mikrofaunis kvlevebis Casatarebad 
mopovebuli nimuSebi aRebulia sxvadasxva siRrmeebidan (5m, 6m, 8 m, 10 m, 15 m, 20 m, 26 m, 
35 m, 36 m, 40 m). mravalricxovania mikrofaunis niJarebi 5m, 15m, 20m, 36 m siRrmis 
naleqebSi. 

md. Woroxis Cadinebis midamoebidan mTel aWaris teritoriaze, q. qobuleTis 
CaTvliT, muq wvrilmarcvlovan qviSaqvebSi napovnia ostrakodebi: Paradoxostoma 

intermedium (Muller), Leptocythere lopatici Schornikov, Callistocythere mediterracea (Muller),  agreTve 
orsagduliani moluskebi da Tevzis kbilebi. nacrisfer qarsian wvrilmarcvlovan 
qviSaqvebSi (20m) da moyavisfro TixebSi (15 m) napovnia foraminiferebi: Porosononion 

martkobi (Bogd.), Ammonia beccarii (Linne), A.tepida (Cushman), A. parasovika S. et M., A.ammoniformis 
(d'Orb.)  ostrakodebi: Leptocythore devexa Schornikov, Loxoconcha rhomboidea (Fisher), Lox. bulgarica 
(Caraion), Carinocythereis rubra (Muller), Pontocythere bacescoi (Caraion)mravalricxovani 
orsagduliani moluskebi da gastropodebi. muqi feris Tixian wvrimarcvlovan 
qviSaqvebSi napovnia foraminiferebi: ɹ Quinqueloculina seminulum seminulum (Linne) Q.laevigata 
(Orb.), Ammonia  beccarii (linne), A. tepida (Cushman).  Tixian wvrimarcvlovan qviSebSi (24m) 
napovnia foraminiferebi: gv. gv.  Quinqueloculina, Porosononion, Ammonia-s saxeobebi. 
ostrakodebidan  Leptocythere devexa Schornihov, L. multipunctata (Sequenza), Loxoconcha rhomboidea 
(Fischer), Cytheroma karadagensis Dubowsky, Carinocythereis rubra (Muller) moyviTalo qviSaqvebSi (26 
m) gvxvdeba formaniferebi gv. gv. Quinqueloculina, Ammonia da ostrakodebi gv.  Leptocythere-
dan. 36m siRrmeze ki ostrakodebi Leptocythere devexa Schornikov, Carinocythereis rubra (Muller). 
wvrimarcvlovan qviSian TixebSi (40 m) aRiniSneba foraminiferebi gv.gv. Quinqueloculina, 

Porosononion,Ammonia–s da ostrakodebidan gv. Carinocythereis saxeobebi. napovni 
mikrofaunidan yvelaze mravalricxovania foraminiferebidan gv. Ammonia-s, xolo 
ostrakodebidan gv.gv. Paradoxostoma, Loxoconcha, Carinocythereis-is saxeobebi. 

aWaris teritoriaze Savi zRvis sublitoraluri zonis mikrofaunis mixedviT, 
yvela saxeoba Txeli zRvisaTvis aris damaxasiaTebeli. isini ar Sedian Rrma auzebSi, 
mikrofaunis saxeobaTa SemadgenlobaSi arian farTodevrihaluri formebi, romlebic 
itanen marilianobas did diapazonze (5-21%)-is farglebSi da viwrod evrihaluri 
saxeobebi (11-21%). Seswavlili regionis mikrofaunis morfologiaSi SeiniSneba Semdegi 
kanonzomiereba: sanapiro zolSi napovni formebi momrgvalebuli, uskulpturo da 
sqelkedliania. ostrakodebs axasiaTebT cudad gamoxatuli viwro forian-arxiani zona. 
aqvT mrgvali konfiguracia. SedarebiT Rrma adgilebSi, sadac wylis moZraoba 
naklebia, aris skulptirebuli formebi, saSualo sisqis kedlebiT, mravalricxovani gv. 
Ammonia-s warmomadgenlebi xasiaTdebian saSualo da SedarebiT didi zomebiT. SeimCneva 
movardisfro-moyavisfro Seferiloba, saxeobebs ar aqvT naTlad gamoxatuli Sida 
saxeobrivi cvlilebebi, Tu ar CavTvliT zogierT SemTxvevaSi niJaris zomebis, 
gansakuTrebiT bolo kameris gadidebas. zogierT naleqebSi mikrofauna erTeuli  
formebiT aris warmodgenili. aris agreTve munji naleqebi. es bunebrivia, radgan 
mikrofauna metad mgrZnobiarea da irCevs  arsebobisaTvis gansakuTrebul pirobebs. 
napovni mikrofauna ZiriTadad siTbos moyvarulia, aRiniSneba evriTermuli da sicivis 
moyvaruli saxeobebi. formaniferebidan – Quinqueloculina leavigata (Orb.) stenohaluri 
siTbos moyvarulia, Porosononion martkobi (Bogd)  viwrodevrihaluri, siTbos moyvarulia.  
Porosononion subgranosum (Eggen) farTodevrihaluri sicivis moyvarulia. aRniSnuli 
saxeobebi mcirericxovania, rac gamowveulia maTTvis araxelsayreli saarsebo 
pirobebiT. 

faunis SemadgenlobaSi napovnia (orsagduliani moluskebi, ostrakodebi) orive 
SeerTebuli sagduliT, sufTa mbrwyinavi niJarebiT. cxadia, rom iq sadac es formebi 
binadroben, wyali sufTaa da ar aris wylis gamudmebuli moZraoba. faunis simcire ki 
gvafiqrebinebs, rom marilianoba, sakvebi, Jangbadis miwodebis reJimi, temperatura 
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aWaris sublitoraluri zonis am monakveTze periodulad irRveva. sakvlev raionSi 
Seswavlili mikrofaunis SemadgenlobaSi arian saxeobebi, romlebic arsebobdnen 
karangatul droSi. napovni ostrakoda Leptocythere lopatici (Schornikov) kaspiuri 
warmoSobisaa da cnobilia axalevqsinuridan. 

axalevqsinuris Semdeg dRemde Savi zRvis marilianoba TandaTanobiT matulobs, 
ris Sedegadac dReisaTvis Sav zRvaSi Camoyalibebulia Tanamimdevrulad Senacvlebuli 
faunis kompleqsebi: atlantur-xmelTaSuazRviuri, SezRuduli kaspiuri warmoSobis 
(romlebic arseboben Zlier da mudmivad gamtknarebul nawilebSi), azovis zRvisTvis 
damaxasiaTebeli da sakuTriv Savi zRvis endemuri saxeobebi.  
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Ɍ. Ⱥ. ɉɚɣɱɚɞɡɟ 

 

On the Reference Section of the Jurassic of the North Caucasus. T.Paichadze. Analysis of the materials 
underlying the stratigraphic schemes of the Callovian of the North Caucasus leads to the conclusion about the 
absence of Middle Callovian transgression here. Field observations, study of bed-by-bed collected paleontological 
material and revision of previous definitions of ammonites validate the normal succession of ammonite 
assemblages. Uselessness of the Adechkhi section (together with the Gertchech section) as a stratotype of the 
accepted stratigraphic schemes of the Middle- and Upper Callovian deposits is ascertained because they are 
completely washed out due to Oxfordian transgression. 
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Ʉеɥɥɨɜеɣ ɦеɠɞуɪеɱɶɹ Теɪеɤа ɢ Ⱥɫɫɵ (ɜ ɩɨɥɨɫе ɸɠɧɨɝɨ ɫɤɥɨɧа ɋɤаɥɢɫɬɨɝɨ хɪеɛɬа) ɜɵɞеɥɢɥ ɢ 
ɞаɬɪɨɜаɥ ɩɨ ɧахɨɞɤаɦ  Macrocephalitessp. ȼ.ɉ.Реɧɝаɪɬеɧ (1931, 1932). 

Раɡɪеɡ Ⱥɞеɱхɢ (ɩɪаɜɨɛеɪеɠɶе Теɪеɤа, ɜ 2 ɤɦ ɜɨɫɬɨɱɧее ɫ.ɑɦɢ) ɜ ɝеɨɥɨɝɢɱеɫɤɨɣ ɥɢɬеɪаɬуɪе 
ɨɩɢɫɵɜаеɬɫɹ ɤаɤ 

- ɨɩɨɪɧɵɣ ɪаɡɪеɡ ɫɪеɞɧе- ɢ ɜеɪхɧеɤеɥɥɨɜеɣɫɤɢх ɨɬɥɨɠеɧɢɣ ɋеɜеɪɨ-ȼɨɫɬɨɱɧɨɝɨ Ʉаɜɤаɡа (ɋахаɪɨɜ, 
Ɇаɤаɪɶеɜа, Ʌɨɡɝаɱеɜа, 1990); 

- ɫɬɪаɬɨɬɢɩ ɫɪеɞɧе- ɜеɪхɧеɤеɥɥɨɜеɣɫɤɨɣ ―аɪɦхɢɧɫɤɨɣ ɫɜɢɬɵ‖ (ɘɪа ɘɝа ɋɋɋР, 1983); 
- ɮɨɪаɦɢɧɢɮеɪɨɜɵɣ ɫɬɪаɬɨɬɢɩ ɜеɪхɧеɝɨ ɤеɥɥɨɜеɹ Ʉаɜɤаɡа, Ʉɪɵɦа ɢ ɋɪеɞɧеɣ Ⱥɡɢɢ (ɉɪаɤɬɢɱеɫɤɨе 

ɪуɤɨɜɨɞɫɬɜɨ..., 1991); 
- ɫɬɪаɬɨɬɢɩ ɧɢɠɧеɝɨ ɢ ɫɪеɞɧеɝɨ ɤеɥɥɨɜеɹ ―Ʉаɛаɪɞɢɧɨ-Ⱦаɝеɫɬаɧɫɤɨɣ ɡɨɧɵ ɋеɜеɪɧɨɝɨ Ʉаɜɤаɡа‖ (ɘɪа 

Ʉаɜɤаɡа, 1992). 
ɇа ɥеɜɨɦ ɤɪуɬɨɦ ɫɤɥɨɧе ɛаɥɤɢ ɪуɱɶɹ Ⱥɞеɱхɢ ɩɨɫɥе ɧеɛɨɥɶɲɢх ɨɛɧаɠеɧɢɣ ɬеɦɧɨ-ɫеɪɵх (ɩɨɱɬɢ 

ɱеɪɧɵх) аɪɝɢɥɥɢɬɨɜ ɫɥеɞуɸɬ ɪеɡɤɨ ɜɵɫɬуɩаɸɳɢе ɜ ɪеɥɶеɮе: 
1. Иɡɜеɫɬɧɹɤɢ ɪɠаɜɨ-ɫеɪɵе, ɠеɥеɡɢɫɬɵе, ɫ ɦɧɨɠеɫɬɜɨɦ ɦеɥɤɢх ɲаɦɨɡɢɬɨɜɵх ɨɨɥɢɬɨɜ ɢ 

ɨɫɬɪɨуɝɨɥɶɧɵх ɨɛɥɨɦɤɨɜ ɩɨɞɫɬɢɥаɸɳɢх аɪɝɢɥɥɢɬɨɜ, ɨɫɨɛеɧɧɨ ɨɛɢɥɶɧɵх ɜ ɧɢɡах ɩаɱɤɢ .......5 ɦ 
2. Ⱥɥеɜɪɨɥɢɬɵ ɡеɥеɧɨɜаɬɨ-ɫеɪɵе, ɝɥɢɧɢɫɬɵе, ɫ ɩɪɨɫɥɨɹɦ ɤаɪɛɨɧаɬɧɵх ɩеɫɱаɧɢɤɨɜ, ɫ ɥɢɧɡаɦɢ ɢ 

ɤɨɧɤɪеɰɢɹɦɢ ɝɥɢɧɢɫɬɵх ɫɢɞеɪɢɬɨɜ. ȼ ɨɫɧɨɜаɧɢɢ ɩаɱɤɢ, ɜ ɫɥɨе ɝɥɢɧɢɫɬɨɝɨ аɥеɜɪɨɥɢɬа, ɜɦеɫɬе ɫ 
ɤɪуɩɧɵɦɢ ɮɢɥɥɨɰеɪаɬɢɞаɦɢ ɢ ɩеɪɢɫɮɢɧɤɬɢɞаɦɢ, Cadoceras elatmae (Nik.), Nothocephalites sp., 

Kepplerites sp. ,Cadomites sp. ɢ Targimites sp. ɩɪɢɫуɬɫɬɜуɸɬ ɦɧɨɝɨɱɢɫɥеɧɧɵе ɦеɥɤɢе Cadoceras sp. 

juv. ɢ  Macrocephalites sp. juv. – ɞеɮɨɪɦɢɪɨɜаɧɧɵе (ɪаɡɞаɜɥеɧɧɵе), ɧɨ ɩɨɥɧɨɫɬɶɸ ɫɨхɪаɧеɧɧɵе 
ɪаɤɨɜɢɧɵ ɸɧɵх ɢɧɞɢɜɢɞɨɜ. ȼ эɬɨɦ ɠе ɫɥɨе ɢ ɱуɬɶ ɜɵɲе ɢɡ ɤɪуɩɧɵх ɫɢɞеɪɢɬɨɜɵх ɤɨɧɤɪеɰɢɣ 
ɢɡɜɥеɱеɧɵ Macrocephalites canizarroi (Gemm.) ……………………………………12 ɦ 

3. Ⱥɪɝɢɥɥɢɬɵ ɬеɦɧɨ-ɫеɪɵе (ɩɨɞɨɛɧɵе ɩɨɞɫɬɢɥаɸɳɢɦ ɛаɡаɥɶɧуɸ ɩаɱɤу), хɪуɩɤɢе, ɫ ɦɧɨɠеɫɬɜɨɦ 
ɪаɤɨɜɢɧ ɞɜуɫɬɜɨɪɱаɬɵх ɢ ɪаɡɞаɜɥеɧɧɵх ɹɞеɪ ɩеɪɢɫɮɢɧɤɬɢɞ ɢ ɮɢɥɥɨɰеɪаɬɢɞ. Ɇɧɨɝɨ ɨɛуɝɥеɧɧɵх 
ɨɛɥɨɦɤɨɜ ɞɪеɜеɫɧɨɣ ɪаɫɬɢɬеɥɶɧɨɫɬɢ..................................................................30 ɦ 

4. ɉеɫɱаɧɢɤɢ ɢ ɡеɥеɧɨɜаɬɨ-ɫеɪɵе ɤаɪɛɨɧаɬɧɵе аɪɝɢɥɥɢɬɵ ..............................................................12 ɦ 
5. Ⱥɪɝɢɥɥɢɬɵ ɬеɦɧɨ-ɫеɪɵе, ɩеɫɱаɧɢɫɬɵе, ɫ ɝɥɢɧɢɫɬɨ-ɫɢɞеɪɢɬɨɜɵɦɢ ɤɨɧɤɪеɰɢɹɦɢ......................15 ɦ 
ɉаɱɤɢ 3, 4 ɢ 5 ɜɵɞеɥеɧɵ ɩɨ ɧеɛɨɥɶɲɢɦ ɪеɞɤɢɦ ɜɵхɨɞаɦ. ȼɵɲе, ɩɨɫɥе ɩеɪеɪɵɜа ɜ ɨɛɧаɠеɧɢɢ (ɧе 

ɛɨɥее 15 ɦ ɩɨ ɦɨɳɧɨɫɬɢ), ɫɥеɞуеɬ ɧɢɠɧɹɹ ɱаɫɬɶ ɜеɪхɧеɸɪɫɤɨɣ ɤаɪɛɨɧаɬɧɨɣ ɬɨɥɳɢ – ɫɜеɬɥɨ-ɫеɪɵе 
ɢɡɜеɫɬɧɹɤɢ ɢ ɫеɪɵе ɦеɪɝеɥɢ, ɞаɬɢɪɨɜаɧɧɵе ɩɨ ɪаɧɧеɨɤɫɮɨɪɞɫɤɢɦ ɩɪеɞɫɬаɜɢɬеɥɹɦ ɪɨɞɨɜ Cardioceras, 

Campylites ɢ Peltoceratoides (Ɇаɰɤеɜɢɱ, ɋаɡɨɧɨɜ, ɋахаɪɨɜ, 1965). 
ɉɨɥɧɵɣ ɫɩɢɫɨɤ ɤеɥɥɨɜеɣɫɤɢх аɦɦɨɧɢɬɨɜ ɪаɡɪеɡа Ⱥɞеɱхɢ, ɩɪɢɜɨɞɢɦɵɣ ɜ ɪаɛɨɬах Ⱥ.ɋ.ɋахаɪɨɜа 

(19651,2), ɫɨɫɬɨɢɬ ɢɡ ɲеɫɬɢ ɮɨɪɦ, ɨɩɪеɞеɥеɧɧɵх ɜ ɨɬɤɪɵɬɨɣ ɧɨɦеɧɤɥаɬуɪе. Macrocephalites sp., Kepplerites 

sp.  ɢ Kepplerites ex gr. gowerianus (Sow.) ɛɵɥɢ ɢɡɜɥеɱеɧɵ ɢɡ ɛаɡаɥɶɧɨɣ ɩаɱɤɢ ɠеɥеɡɢɫɬɵх ɢɡɜеɫɬɧɹɤɨɜ, а ɜ 
ɬɨɧɤɨɦ ɫɥɨе ɝɥɢɧɵ – ɧеɩɨɫɪеɞɫɬɜеɧɧɨ ɧаɞ ɧɢɦɢ ɧаɣɞеɧ Pseudocadoceras sp. ɉɨ ɞɜуɦ аɦɦɨɧɢɬаɦ  – Oppelia 

(Oxycerites) cf. tilli Loczy ɢ  Macrocephalites sp. ɬеɦɧɨ-ɫеɪɵе (ɱеɪɧɵе) аɪɝɢɥɥɢɬɵ, ɪаɡɦɵɜаеɦɵе ɛаɡаɥɶɧɨɣ 
ɩаɱɤɨɣ ɢɡɜеɫɬɧɹɤɨɜ, ɞаɬɢɪɨɜаɥɢɫɶ ɪаɧɧɢɦ ɤеɥɥɨɜееɦ. 

ȼ ɩɨɦɨɳɶ ɨɩɨɪɧɨɦу ɪаɡɪеɡу Ⱥɞеɱхɢ ɩɪɢɜɨɞɢɥɢɫɶ ɛɨɥее ɜеɫɤɢе ɦаɬеɪɢаɥɵ ɢɞеɧɬɢɱɧɨɝɨ ɪаɡɪеɡа 
Ƚеɪɱɺɱ (ɩеɪеɜаɥа ɋɤаɥɢɫɬɨɝɨ хɪеɛɬа, ɜ 10 ɤɦ ɜɨɫɬɨɱɧее). Иɡ ɫɥɨɹ аɥеɜɪɨɥɢɬа, ɡаɥеɝаɸɳеɝɨ ɧа ɩаɱɤе 
ɠеɥеɡɢɫɬɵх ɢɡɜеɫɬɧɹɤɨɜ, Ⱥ.ɋ.ɋахаɪɨɜ (19651,2; Ʌɨɦɢɧаɞɡе, ɋахаɪɨɜ, 1984, 1985) ɨɩɢɫаɥ Sigaloceras 

calloviense (Sow.). ɗɬɨɬ ɡɨɧаɥɶɧɵɣ ɜɢɞ ɤɨɧɰа ɪаɧɧеɝɨ ɤеɥɥɨɜеɹ ɛɵɥ ɜɡɹɬ ɫɨɜɦеɫɬɧɨ ɫ ɦɧɨɝɨɱɢɫɥеɧɧɵɦɢ 
ɦаɤɪɨɰеɮаɥɢɬаɦɢ ɢ ɤеɩɩɥеɪɢɬаɦɢ ɧаɱаɥа ɪаɧɧеɝɨ ɤеɥɥɨɜеɹ. 

ȼ ɫɥеɞуɸɳеɣ ɜɵɲе ɩаɱɤе ɬеɦɧɨ-ɫеɪɵх аɪɝɢɥɥɢɬɨɜ (ɩɨɞɨɛɧɵх ɫɥɨɹɦ, ɪаɡɦɵɜаеɦɵɦ ɛаɡаɥɶɧɵɦɢ 
ɢɡɜеɫɬɧɹɤаɦɢ) ɜɦеɫɬе ɫ ɪаɧɧеɤеɥɥɨɜеɣɫɤɢɦɢ ɦаɤɪɨɰеɮаɥɢɬаɦɢ ɢ ɤаɞɨɰеɪаɫаɦɢ уɤаɡɵɜаɥɢɫɶ аɦɦɨɧɢɬɵ ɪɨɞа 
Kosmoceras, ɪаɫɩɪɨɫɬɪаɧеɧɧɨɝɨ ɜ ɫɪеɞɧеɦ ɤеɥɥɨɜее ɢ ɜ ɧаɱаɥе ɩɨɡɞɧеɝɨ ɤеɥɥɨɜеɹ. Ⱦɜа ɧеɛɨɥɶɲɢх ɨɛɪаɡɰа 
(ɜɧуɬɪеɧɧɢе ɨɛɨɪɨɬɵ) ɛɵɥɢ ɨɩɢɫаɧɵ ɤаɤ Kosmoceras pollucinum Teiss. ɢ Kosmoceras crassum Sakharov sp.n. 

(ɋахаɪɨɜ, 19652; Ʌɨɦɢɧаɞɡе, ɋахаɪɨɜ, 1984, 1985). 
ɉɪɢɫуɬɫɬɜɢе ɜ ɪаɡɪеɡе Ƚеɪɱɺɱ ɤеɥɥɨɜеɣɫɤɢх аɦɦɨɧɢɬɨɜ ɜ ɬɨɥɳе ɬеɦɧɨ-ɫеɪɵх аɪɝɢɥɥɢɬɨɜ, 

ɪаɡɦɵɜаеɦɵх ɛаɡаɥɶɧɵɦɢ ɢɡɜеɫɬɧɹɤаɦɢ, ɨɬɦеɱаɥ Ȼ.Ɏ.Ʉɪɵɦɨɜ. ȼ ɩеɪɜɨɦ ɨɩɢɫаɧɢɢ ɪаɡɪеɡа (Ʉɪɵɦɨɜ, 1960) 
ɝɥаɜɧаɹ еɝɨ ɱаɫɬɶ – ɩаɱɤа ɠеɥеɡɢɫɬɵх ɢɡɜеɫɬɧɹɤɨɜ (ɦɨɳɧɨɫɬɶɸ ɛɨɥее 10 ɦ), ɪаɡɝɪаɧɢɱɢɜаɸɳаɹ ɞɜе 
ɬеɪɪɢɝеɧɧɵе ɬɨɥɳɢ, ɛɵɥа ɩɪɨɩуɳеɧа ɢ ɦеɫɬɨ ɜɡɹɬɢɹ (уɪɨɜеɧɶ ɜ ɪаɡɪеɡе) ɞɜух ɞеɮɨɪɦɢɪɨɜаɧɧɵх ɹɞеɪ, 
ɨɪеɞеɥеɧɧɵх ɤаɤ Quenstedtoceras praelamberti Douv. ɢ Quenstedtoceras brasili Douv., ɧе ɦɨɝɥɨ ɛɵɬɶ 
уɫɬаɧɨɜɥеɧɨ. ɋɩуɫɬɹ ɝɨɞ, ɩɪеɞɫɬаɜɢɜ ɩɨɥɧɨе ɨɩɢɫаɧɢе ɪаɡɪеɡа, ɨɡɧаɱеɧɧɵе аɦɦɨɧɢɬɵ Ȼ.Ɏ.Ʉɪɵɦɨɜ (1961) 
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ɩɨɦеɫɬɢɥ ɩɨɞ ɛаɡаɥɶɧɵɦɢ ɢɡɜеɫɬɧɹɤаɦɢ – ɜ ɫɨɨɬɜеɬɫɬɜɢɢ ɫ ɩɪɢɧɹɬɨɣ ɢɦ ɥɢɬɨɫɬɪаɬɢɝɪаɮɢɱеɫɤɨɣ ɫхеɦɨɣ, 
ɝɞе ɬеɦɧɨ-ɫеɪɵɦ аɪɝɢɥɥɢɬаɦ ɨɬɜɨɞɢɥɫɹ ɬɨɥɶɤɨ эɬɨɬ уɪɨɜеɧɶ. 

ɉɨɡɞɧее эɬɢ аɦɦɨɧɢɬɵ, ɩеɪеɨɩɪеɞеɥеɧɧɵе ɇ.Т.ɋаɡɨɧɨɜɵɦ ɤаɤ  Macrocephalites canizarroi (Gemm.)       
ɢ Pleurocephalites tumidus (Rein.), уɤаɡɵɜаɥɢɫɶ ɜ ɩаɱɤе ɬеɦɧɨ-ɫеɪɵх аɪɝɢɥɥɢɬɨɜ – ɧаɞ ɛаɡаɥɶɧɵɦɢ 
ɠеɥеɡɢɫɬɵɦɢ ɢɡɜеɫɬɧɹɤаɦɢ (ɋахаɪɨɜ, Ɇаɤаɪɶеɜ, Ʌɨɡɝаɱеɜа, 1980). 

Ɉɫɧɨɜɵɜаɹɫɶ ɧа ɞаɧɧɵх ɪаɡɪеɡɨɜ Ⱥɞеɱхɢ  ɢ Ƚеɪɱɺɱ Ⱥ.ɋ.ɋахаɪɨɜ ɩɨɞɬɜеɪɞɢɥ ɪаɫɩɪɨɫɬɪаɧеɧɧɨе 
ɦɧеɧɢе ȿ.ɋ.Ȼɪɸɧ (1955) ɨ ɧаɱаɥе ɤеɥɥɨɜеɣɫɤɨɣ ɬɪаɧɫɝɪеɫɫɢɢ ɧа ɋеɜеɪɧɨɦ Ʉаɜɤаɡе ɧе ɜ ɪаɧɧеɦ, а ɜ ɫɪеɞɧеɦ 
ɤеɥɥɨɜее, ɢ ɜ ɞɨɤаɡаɬаɥɶɫɬɜɨ эɬɨɝɨ ɩɪеɞɫɬаɜɢɥ ɫхеɦу ɧаɪуɲеɧɢɹ ɧɨɪɦаɥɶɧɨɣ ɩɨɫɥеɞɨɜаɬеɥɶɧɨɫɬɢ 
аɦɦɨɧɢɬɨɜ (ɧаɪуɲеɧɢɹ ɝеɨɥɨɝɢɱеɫɤɨɣ ɫуɤɰеɫɫɢɢ), ɜɫɥеɞɫɬɜɢе ɩеɪеɨɬɥɨɠеɧɢɹ ɨɫаɞɤɨɜ ɜ ɩɪɨɰеɫɫе 
ɫɪеɞɧеɤеɥɥɨɜеɣɫɤɢх ɞɢɮɮеɪеɧɰɢɪɨɜаɧɧɵх ɜеɪɬɢɤаɥɶɧɵх ɞɜɢɠеɧɢɣ. ȼɜɢɞу ɫɤуɞɨɫɬɢ ɞаɧɧɵх Ⱥɞеɱхɢ (ɡɞеɫɶ 
ɨɬɦеɱаɥɢɫɶ ɬɨɥɶɤɨ ɪаɧɧеɤеɥɥɨɜеɣɫɤɢе аɦɦɨɧɢɬɵ, ɨɩɪеɞеɥеɧɧɵе ɜ ɨɬɤɪɵɬɨɣ ɧɨɦеɧɤɥаɬуɪе) ɫхеɦа ɫɬɪɨɢɥаɫɶ 
ɩɨ ɦаɬеɪɢаɥаɦ ɪаɡɪеɡа Ƚеɪɱɺɱ, ɝɞе уɤаɡɵɜаɥɢɫɶ ―ɧаɪуɲɢɬеɥɢ‖ ɩɨɪɹɞɤа – ɤɪуɩɧɵɣ ɨɛɪаɡеɰ Sigaloceras 

calloviensis (Sow.) – ɡɨɧаɥɶɧɨɝɨ ɜɢɞа ɤɨɧɰа ɪаɧɧеɝɨ ɤеɥɥɨɜеɹ, ɧаɣɞеɧɧɵɣ ɜ ɤɨɦɩɥеɤɫе аɦɦɨɧɢɬɨɜ ɧаɱаɥа 
ɪаɧɧеɝɨ ɤеɥɥɨɜеɹ ɢ ɞɜа ɦаɥеɧɶɤɢх ɨɛɪаɡɰа (ɜɧуɬɪеɧɧɢе ɨɛɨɪɨɬɵ) ɨɬɧеɫеɧɧɵе ɤ ɪɨɞу Kosmoceras (ɫɪеɞɧɢɣ ɢ 
ɩɨɡɞɧɢɣ ɤеɥɥɨɜеɣ), ɨɩɢɫаɧɧɵе ɤаɤ Kosmoceras pollucinum Teiss. ɢ Kosmoceras crassum Sakharov sp. n., ɬаɤɠе 
ɢɡɜɥеɱеɧɧɵе ɢɡ ɤɨɦɩɥеɤɫа ɪаɧɧеɤеɥɥɨɜеɣɫɤɢх аɦɦɨɧɢɬɨɜ. 

Ɉɛɪаɡеɰ ɧеɩɥɨхɨɣ ɫɨхɪаɧɧɨɫɬɢ, ɨɩɢɫаɧɧɵɣ ɤаɤ Sigaloceras calloviense (Sow.) (ɋахаɪɨɜ, 1965; 
Ʌɨɦɢɧаɞɡе, ɋахаɪɨɜ, 1985), ɥɢɲеɧ ɤɥɸɱеɜɨɝɨ ɩɪɢɡɧаɤа ɪɨɞа – уɩɥɨɳеɧɢɹ ɜеɧɬɪаɥɶɧɨɣ ɫɬɨɪɨɧɵ ɢ ɩɨ 
ɨɫɬаɥɶɧɵɦ ɞаɧɧɵɦ ɫɨɨɬɜеɬɫɬɜуеɬ  Macrocephalites compressus (Quenst.) - ɜɢɞу ɧаɱаɥа ɪаɧɧеɝɨ ɤеɥɥɨɜеɹ 
(Таɛɥ. I). 

 

 
 
Ɏɢɝ. 1а, b.  Macrocephalites compressus (Quenst) (Basse, Perrodon, 1951). 

Ɏɢɝ. 2. Sigaloceras calloviense (Sow.) (ɋахаɪɨɜ, 1965). 
Ɏɢɝ. 3а, b. Sigaloceras calloviense (Sow.) (Ɇеɥеɞɢɧа, 1987). 
 

Ɉɛɪаɡɰɵ, ɨɩɢɫаɧɧɵе ɤаɤ Kosmoceras, Т.Ⱥ. Ʌɨɦɢɧаɞɡе ɨɬ ɧе ɫ ɤ ɦɨɥɨɞɵɦ эɤɡеɦɩɥɹɪаɦ 
ɪаɧɧеɤеɥɥɨɜеɣɫɤɨɝɨ ɜɢɞа Kepplerites (Gowericerus) gowerianus (Sow.) (Ʌɨɦɢɧаɞɡе, ɋахаɪɨɜ, 1984), а ɩɨɡɞɧее 
ɩеɪɜɨе ɨɩɪеɞеɥеɧɢе - Kosmoceras pollucinum Teiss.(ɫɪеɞɧɢɣ ɤеɥɥɨɜеɣ ɢ ɧаɱаɥɨ ɩɨɡɞɧеɝɨ ɤеɥɥɨɜеɹ) - ɨɫɬаɜɢɥ 
ɜ ɫɢɥе (Ʌɨɦɢɧаɞɡе, ɋахаɪɨɜ, 1985). Ɉɛа ɨɛɪаɡɰа, ɩɨɦɢɦɨ ɨɛɳеɝɨ ɫхɨɞɫɬɜа, ɜɩɨɥɧе ɫɨɨɬɜеɬɫɬɜуɸɬ 
ɜɧуɬɪеɧɧɢɦ ɨɛɨɪɨɬаɦ Targimites assensis Paichadze gen. et sp.n. (Таɛɥ. II), эɤɡеɦɩɥɹɪɵ ɤɨɬɨɪɨɝɨ ɧаɣɞеɧɵ ɜ 
ɪɹɞе ɪаɡɪеɡɨɜ Теɪɫɤɨ-Ⱥɫɫɢɧɫɤɨɝɨ ɦеɠɞуɪеɱɶɹ ɜɦеɫɬе ɫ ɪаɧɧеɤеɥɥɨɜеɣɫɤɢɦɢ аɦɦɨɧɢɬаɦɢ 
(ɦаɤɪɨɰеɮаɥɢɬаɦɢ ɢ ɤаɞɨɰеɪаɫаɦɢ). 

Macrocephalites sp. ind., уɤаɡɵɜаеɦɵɣ ɜ ɪаɡɪеɡе Ⱥɞеɱхɢ ɧɢɠе ɩаɱɤɢ ɛаɡаɥɶɧɵх ɢɡɜеɫɬɧɹɤɨɜ – 
ɤɨɧɝɥɨɦеɪаɬɨɜ – ɜ ɬеɦɧɨ-ɫеɪɵх аɪɝɢɥɥɢɬах, ɞаɠе ɜ эɬɨɦ ɜɢɞе (ɤɨɝɞа уɫɬаɧɨɜɥеɧа ɬɨɥɶɤɨ ɪɨɞɨɜаɹ 
ɩɪɢɧаɞɥеɠɧɨɫɬɶ) ɦɨɝ ɛɵ ɬɜеɪɞɨ ɞаɬɢɪɨɜаɬɶ ɜɦеɳаɸɳɢе ɫɥɨɢ ɪаɧɧɢɦ ɤеɥɥɨɜееɦ. Ɉɞɧаɤɨ эɬɨɬ ɨɛɪаɡеɰ, ɜ 
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ɫɛɨɪɧɢɤе ―ɘɪа ɋɋɋР‖ (1983) ɩɪɢɜɨɞɢɦɵɣ ɜ ɪаɧɝе ɩɨɥɧɨɜеɫɧɨɝɨ Macrocephalites macrocephalus (Scloth.), 
ɧеɫɦɨɬɪɹ ɧа еɝɨ ɜаɠɧɨɫɬɶ ɞɥɹ ɞɨɤаɡаɬеɥɶɫɬɜа ɫɪеɞɧеɤеɥɥɨɜеɣɫɤɨɣ ɬɪɧɫɝɪеɫɫɢɢ, ɧɢɝɞе ɧе ɨɩɢɫɵɜаеɬɫɹ; 
ɧеɢɡɜеɫɬɧɨ ɬаɤɠе – ɝɞе, ɤɨɝɞа ɢ ɤеɦ ɨɧ ɛɵɥ ɧаɣɞеɧ. ȼ ɫɨɜɦеɫɬɧɨɣ ɫɬаɬɶе Ⱥ.ɋ.ɋахаɪɨɜа, ɋ.Ɏ.Ɇаɤаɪɶеɜɨɣ ɢ 
ȿ.Ɏ.Ʌɨɡɝаɱеɜɨɣ (1980) (ɩɪеɞɲеɫɬɜуɸɳеɣ ɜɵɲеɨɬɦеɱеɧɧɨɦу ɫɛɨɪɧɢɤу) ɨɧ ɧе ɮɢɝуɪɢɪуеɬ, ɛɨɥее ɬɨɝɨ, ее 
аɜɬɨɪаɦɢ ɩɨɞɱеɪɤɧуɬɨ, ɱɬɨ ɜ ɩɨɞɤɨɧɝɥɨɦеɪаɬɨɜɨɣ ɬɨɥɳе ɛаɫɫеɣɧа ɪ.Ⱥɪɦхɢ (ɝɞе ɧахɨɞɢɬɫɹ ɪаɡɪеɡ Ⱥɞеɱхɢ) 
ɜɵɞеɥɹеɬɫɹ ɥɢɲɶ ɨɛеɞɧеɧɧɵɣ ɦɢɤɪɨɛɢɨɤɨɪɪеɥɹɬɢɜ. ɗɬɨɬ ɦаɤɪɨɰеɮаɥɢɬ ɨɬɫуɬɫɬɜуеɬ ɢ ɜ ɦɨɧɨɝɪаɮɢɢ ―ɘɪа 
Ʉаɜɤаɡа‖ (1992). 

Ⱦɪуɝɨɣ аɦɦɨɧɢɬ, уɤаɡɵɜаеɦɵɣ ɜ ɬех ɠе ɫɥɨɹх,  ɢɡ-ɡа ɧеɩɨɥɧɨɝɨ ɫɨɨɬɜеɬɫɬɜɢɹ ɝɨɥɨɬɢɩу, ɨɩɢɫаɧɧɵɣ 
Ⱥ.ɋ.ɋахаɪɨɜɵɦ (19652) ɜ ɨɬɤɪɵɬɨɣ ɧɨɦеɧɤɥаɬуɪе – Oppelia (Oxycerites) cf. tilli Loczy., ɧеɫɨɦɧеɧɧɨ 
ɩɪɢɧаɞɥеɠɢɬ ɤ ɪɨɞу  Oxycerites, хаɪаɤɬеɪɧɨɦу ɞɥɹ ɛаɬа. ɉɨ ɪɹɞу ɩɪɢɡɧаɤɨɜ ɨɧ ɫɨɨɬɜеɬɫɬɜуеɬ 
Oxyceritesyeovilensis Roll. Ʉ эɬɨɦу ɪаɧɧеɛаɬɫɤɨɦу ɜɢɞу, уɱɢɬɵɜаɹ ɢɫɫɥеɞɨɜаɧɢɹ Ƚ.Ⱦɢɬɥа (DТОЭХ, 1982), 
ɜɨɡɦɨɠɧɨ ɩɪɢɧаɞɥеɠɢɬ ɢ Oбвcerites ɫf. aspidoides (Opp.) – ɨɤаɬаɧɧɵɣ ɨɛɪаɡеɰ ɢɡ ɧɢɠɧеɤеɥɥɨɜеɣɫɤɨɝɨ 
ɛаɡаɥɶɧɨɝɨ ɤɨɧɝɥɨɦеɪаɬа ɪаɡɪеɡа ɩɪаɜɨɝɨ ɛеɪеɝа ɪ.Теɪеɤ (ɛɥɢɠаɣɲеɝɨ ɤ Ⱥɞеɱхɢ), ɧаɣɞеɧɧɵɣ ɢ 
ɨɩɪеɞеɥеɧɧɵɣ (ɤ ɫɨɠаɥеɧɢɸ ɧе ɨɩɢɫаɧɧɵɣ) ɇ.ȼ.Ȼеɡɧɨɫɨɜɵɦ (1960). 

Иɡɜеɫɬɧɨе ɦɧеɧɢе ȿ.Ʉ.Ȼɪɸɧ (1955) ɨ ɧаɱаɥе ɤеɥɥɨɜеɣɫɤɨɣ ɬɪаɧɫɝɪеɫɫɢɢ ɧа ɬеɪɪɢɬɨɪɢɢ ɋеɜеɪɧɨɝɨ 
Ʉаɜɤаɡа ɜ ɫɪеɞɧеɦ ɤеɥɥɨɜее ɛɵɥɨ ɩɪɢɧɹɬɨ ɫеɜеɪɨɤаɜɤаɡɫɤɢɦɢ ɝеɨɥɨɝаɦɢ, ɜ ɞаɥɶɧеɣɲеɦ ɩɪеɞɨɫɬаɜɥɹɸɳɢɦɢ 
ɩɨɞɬɜеɪɠɞаɸɳɢе ɦаɬеɪɢаɥɵ. Ʉɪɢɬɢɤа эɬɢх ɜɡɝɥɹɞɨɜ (Ʌɨɝɢɧɨɜа, 1959; Ȼеɡɧɨɫɨɜ, 1960; ―Ɉɛɴɹɫɧɢɬеɥɶɧаɹ 
ɡаɩɢɫɤа..., 1973‖; ―Реɲеɧɢе 2-ɝɨ..., 1984‖ ɢ ɞɪ.), ɤаɤ ɜɵɹɫɧɢɥɨɫɶ, ɧеɞɨɫɬаɬɨɱɧаɹ  (ɜ ɩеɪɜуɸ ɨɱеɪеɞɶ ɜɜɢɞу 
ɨɬɫуɬɫɬɜɢɹ ɪеɜɢɡɢɢ ɩаɥеɨɧɬɨɥɨɝɢɱеɫɤɢх ɨɩɪеɞеɥеɧɢɣ), ɫɩɨɫɨɛɫɬɜɨɜаɥа ɫɨɡɞаɧɢɸ ɜɧеɲɧе ɤɨɦɩɪɨɦɢɫɫɧɨɣ 
ɫɜɨɞɤɢ ―ɘɪа Ʉаɜɤаɡа‖ (1992), ɝɞе ɪаɧɧеɤеɥɥɨɜеɣɫɤɢɣ ɜɨɡɪаɫɬ ɩаɱɤɢ ɠеɥеɡɢɫɬɵх ɢɡɜеɫɬɧɹɤɨɜ-
ɤɨɧɝɥɨɦеɪаɬɨɜ ɜɪɨɞе ɛɵ ɧе ɨɫɩаɪɢɜаɥɫɹ. ȼɦеɫɬе ɫ ɬеɦ, ɱаɫɬɶ аɜɬɨɪɨɜ ɢ ɡɞеɫɶ  ɩɪɢɞеɪɠɢɜаɥаɫɶ ɩɪеɠɧɢх 
ɜɡɝɥɹɞɨɜ ɨ ―ɲɢɪɨɤɨɦ ɩеɪеɨɬɥɨɠеɧɢɢ‖ ɨɫɬаɬɤɨɜ ɮауɧɵ, ɫɦеɲеɧɢɢ ɪаɡɧɨɜɨɡɪаɫɬɧɵх аɦɦɨɧɢɬɨɜ. ɇе ɛɵɥɢ 
ɡаɛɵɬɵ ɢ ɪаɫɫɦɨɬɪеɧɧɵе ɜɵɲе ―ɫɪеɞɧеɤеɥɥɨɜеɣɫɤɢе ɫɥɨɢ ɫ ɤɨɫɦɨɰеɪаɫаɦɢ‖. ȼɵɫɤаɡɵɜаɥɨɫɶ ɬаɤɠе 
ɨɪɢɝɢɧаɥɶɧɨе ɦɧеɧɢе ɨ ɩɪɢɧаɞɥеɠɧɨɫɬɢ ɧɢɡɨɜ ɤеɥɥɨɜеɣɫɤɨɣ ɫɜɢɬɵ ɤ ―ɜеɪхɧеɣ ɱаɫɬɢ ɡɨɧɵ Macrocephalites 

macrocephalus‖ (ɬ.е. ɩɪеɞеɥɶɧɨ ɹɫɧɨ уɤаɡɵɜаɥɨɫɶ, ɝɞе ɫɥеɞуеɬ ɢɫɤаɬɶ ɧеɞɨɫɬаɸɳуɸ ―ɧɢɠɧɸɸ ɱаɫɬɶ‖). 
ȼɩɪɨɱеɦ, ɧеɜɨɡɦɨɠɧɨɫɬɶ ɩɪɢɫуɬɫɬɜɢɹ ɩɨɞ ɠеɥеɡɢɫɬɵɦɢ ɢɡɜеɫɬɧɹɤаɦɢ- ɤɨɧɝɥɨɦеɪаɬаɦɢ ɧе ɬɨɥɶɤɨ 

ɩɨɱɬɢ ɫɢɧхɪɨɧɧɵх, ɧɨ ɢ ɝɨɪаɡɞɨ ɛɨɥее ɞɪеɜɧɢх ɨɬɥɨɠеɧɢɣ, ɫɥеɞуеɬ ɢɡ ɨɬɦеɱаеɦɨɝɨ ɜɫеɦɢ ɡɧаɱɢɬеɥɶɧɨɝɨ 
уɝɥɨɜɨɝɨ ɧеɫɨɝɥаɫɢɹ (ɞɨ 15° ɢ ɛɨɥее), ɱɬɨ ɩɨ ɩɨɞɫɱеɬу Ⱦ.И.ɉаɧɨɜа (1997) ɫɨɨɬɜеɬɫɬɜуеɬ ɝɥуɛɨɤɨɦу ɪаɡɦɵɜу 
ɩɨɞɫɬɢɥаɸɳɢх ɬеɪɪɢɝеɧɨɜ, ɢɡɦеɪɹеɦɨɦу ɧеɫɤɨɥɶɤɢɦɢ ɫɨɬɧɹɦɢ ɦеɬɪɨɜ. 

Ɉɛ ɨɬɫуɬɫɬɜɢɢ ɜ ɧаɞɤɨɧɝɥɨɦеɪаɬɨɜɨɣ ɱаɫɬɢ ɪаɡɪеɡа ɩɪɢɡɧаɤɨɜ ɪаɡɦɵɜа ɢ ɩеɪеɨɬɥɨɠеɧɢɹ ɨɫаɞɤɨɜ ɨ 
ɧɨɪɦаɥɶɧɨɣ ɩɨɫɥеɞɨɜаɬеɥɶɧɨɫɬɢ ɨɫɬаɬɤɨɜ ɮауɧɵ, ɫɜɢɞеɬеɥɶɫɬɜуɸɬ ɸɧɵе Macrocephalites juv.  ɢ Cadoceras 

juv., ɬɨɧɤɢе ɢ хɪуɩɤɢе ɪаɤɨɜɢɧɵ ɤɨɬɨɪɵх ɫɨхɪаɧеɧɵ ɩɨɥɧɨɫɬɶɸ. 
ɇеɩɪɢɝɨɞɧɨɫɬɶ ɪаɡɪеɡа Ⱥɞеɱхɢ ɜ ɤаɱеɫɬɜе ɫɬɪаɬɨɬɢɩа ɫɪеɞɧе- ɢ ɜеɪхɧеɤеɥɥɨɜеɣɤɢх ɨɬɥɨɠеɧɢɣ (ɫɦ. 

ɧаɱаɥɨ ɫɬаɬɶɢ), ɤɪɨɦе ɨɬɫуɬɫɬɜɢɹ ɜ ɧеɦ ɧуɠɧɨɝɨ ɦаɬеɪɢаɥа, ɩɨɞɬɜеɪɠɞаеɬɫɹ ɧаɥɢɱɢеɦ ɜ ɧɢɠɧеɨɤɫɮɨɪɞɫɤɨɦ 
ɛаɡаɥɶɧɨɦ ɤɨɧɝɥɨɦеɪаɬе ɪаɡɪеɡа Ƚеɪɱɺɱ Quenstedtoceras sp., Putealiceras metomphalum (Bonar.)ɢ  
Macrocephalites sp. (Ʉɪɵɦɨɜ, 1961) – ɞɨɤаɡаɬеɥɶɫɬɜ ɩɨɥɧɨɝɨ ɪаɡɦɵɜа ɧе ɬɨɥɶɤɨ ɨɬɦеɱеɧɧɨɝɨ ɢɧɬеɪɜаɥа, ɧɨ ɢ 
ɱаɫɬɢ ɧɢɠɧеɝɨ ɤеɥɥɨɜеɹ. ɉɨɞɬɜеɪɠɞаɹ эɬɨ, ɢ, ɜɤуɩе ɫ ɧɢɦ – ɦеɫɬɧɨе ɩɪɨɢɫхɨɠɞеɧɢе (in situ) ɨɬɦеɱеɧɧɵх 
аɦɦɨɧɢɬɨɜ ɮɢɤɫɢɪуеɬ Macrocephalites madascariensis (Lem.), ɧаɣɞеɧɧɵɣ ɦɧɨɣ (ɉаɣɱаɞɡе, 1991), 
ɧеɩɨɫɪеɞɫɬɜеɧɧɨ ɩɨɞ ɛаɡаɥɶɧɵɦɢ ɨɛɪаɡɨɜаɧɢɹɦɢ ɧɢɠɧеɝɨ ɨɤɫɮɨɪɞа  ɜ ɬеɦɧɨ-ɫеɪɵх аɪɝɢɥɥɢɬах ɤɪаɣɧе 
ɡаɩаɞɧɨɝɨ ɨɛɧаɠеɧɢɹ ɤеɥɥɨɜеɹ ɥеɜɨɛеɪеɠɶɹ ɪ.Ⱥɫɫɵ.  

Ƚɨɥɨɬɢɩ. Ɉɛɪ. ɋɄ./27. ɋеɜеɪɧɵɣ Ʉаɜɤаɡ, ɛаɫɫ. ɪ.Ⱥɫɫɵ. ɇɢɠɧɢɣ ɤеɥɥɨɜеɣ. Раɡɪеɡ ɥеɜɨɛеɪеɠɶɹ ɪ.Ⱥɫɫɵ 
(Таɪɝɢɦɫɤаɹ ɤɨɬɥɨɜɢɧа). 

Ɉɩɢɫɚɧɢɟ. Раɤɨɜɢɧа ɜɡɞуɬаɹ, ɫ ɦеɞɥеɧɧɨ ɧаɪаɫɬаɸɳɢɦɢ ɨɛɨɪɨɬаɦɢ ɢ ɲɢɪɨɤɢɦ ɜɨɪɨɧɤɨɜɢɞɧɵɦ 
ɩуɩɤɨɦ. ɋеɱеɧɢе ɦɨɥɨɞɵх ɨɛɨɪɨɬɨɜ ɨɤɪуɝɥɨ-ɲеɫɬɢуɝɨɥɶɧɨе, ɧа ɜɡɪɨɫɥɨɣ ɫɬаɞɢɢ – ɨɬ ɨɤɪуɝɥɨ-
ɬɪаɩеɰɢеɜɢɞɧɨɝɨ ɞɨ ɩɨɩеɪеɱɧɨ-ɨɜаɥɶɧɨɝɨ, ɧɢɡɤɨɝɨ. ɉуɩɤɨɜаɹ ɫɬеɧɤа ɧе ɨɛɨɫɨɛɥеɧа ɨɬ ɜɵɩуɤɥɨɣ ɲɢɪɨɤɨɣ 
ɛɪɸɲɧɨɣ ɫɬɨɪɨɧɵ. ȼɧуɬɪеɧɧɢе ɪеɛɪа ɜɡɪɨɫɥɵх ɨɛɨɪɨɬɨɜ ɧаɱɢɧаɸɬɫɹ у ɲɜа ɢ ɫɥеɝɤа ɢɡɝɢɛаɹɫɶ ɜɩеɪеɞ ɧа 
ɩуɩɤɨɜɨɦ ɩеɪеɝɢɛе ɢ ɜɵɲе – ɞɨ ɫеɪеɞɢɧɵ ɛɨɤɨɜɨɣ ɫɬɨɪɨɧɵ ɡаɤаɧɱɢɜаɸɬɫɹ ɨɫɬɪɵɦɢ ɛуɝɨɪɤаɦɢ-ɲɢɩаɦɢ. 
ɋеɱеɧɢе ɦɨɳɧɵх ɜɧуɬɪеɧɧɢх ɪеɛеɪ ɜɵɫɨɤɨе, ɝɪеɛɧеɜɢɞɧɨе. Ɉɬ ɤаɠɞɨɝɨ ɛуɝɨɪɤа-ɲɢɩа ɨɬɜеɬɜɥɹɸɬɫɹ ɬɪɢ-
ɱеɬɵɪе ɫɪаɜɧɢɬеɥɶɧɨ ɬɨɧɤɢх, ɢɡɝɢɛаɸɳɢхɫɹ ɫɥеɝɤа ɧаɡаɞ, а ɡаɬеɦ ɪаɞɢаɥɶɧɨ ɧаɩɪаɜɥеɧɧɵх ɪеɛɪа. 
Реɝуɥɹɪɧɨ ɩɪɢɫуɬɫɬɜуɸɬ ɞɨɩɨɥɧɢɬеɥɶɧɵе (ɜɫɬаɜɧɵе) ɪеɛɪа – ɩɨ ɨɞɧɨɦу ɧа ɤаɠɞɵɣ ɩɪɨɦеɠуɬɨɤ. Ȼɪɸɲɧуɸ 
ɫɬɨɪɨɧу ɪеɛɪа ɩеɪеɫеɤаɸɬ ɧеɩɪеɪɵɜɧɨ ɢ ɛеɡ ɢɡɝɢɛа. Ɏɨɪɦа ɢ ɫɤуɥɶɩɬуɪа ɦɨɥɨɞɵх ɨɛɨɪɨɬɨɜ ɫɨɜеɪɲеɧɧɨ 
ɢɧаɹ:  ɞɨ ɩɹɬɨɝɨ ɨɛɨɪɨɬа ɜɧеɲɧɢе ɪеɛɪа ɧа ɩеɪеɝɢɛе ɤ ɛɪɸɲɧɨɣ ɫɬɨɪɨɧе ɩɪеɪɵɜаɸɬɫɹ, ɨɛɪаɡуɹ ɜɨɝɧуɬуɸ 
ɝɥаɞɤуɸ ɛɨɪɨɡɞу. ɋеɱеɧɢе ɦɨɥɨɞɵх ɨɛɨɪɨɬɨɜ (ɞɨ D=30 ɦɦ) – ɨɤɪуɝɥɨ-ɲеɫɬɢуɝɨɥɶɧɨе. Ɇɨɳɧɵе 
ɢɡɝɢɛаɸɳɢеɫɹ ɜɩеɪеɞ ɜɧуɬɪеɧɧɢе ɪеɛɪа ɧа ɛɨɤɨɜɨɣ ɫɬɨɪɨɧе ɡаɤаɧɱɢɜаɸɬɫɹ ɲɢɩɨɜɢɞɧɵɦɢ ɛуɝɨɪɤаɦɢ, ɨɬ 
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ɤɨɬɨɪɵх ɨɜеɬɜɥɹɸɬɫɹ ɞɜа-ɬɪɢ ɞɨɜɨɥɶɧɨ ɬɨɥɫɬɵх ɪеɛɪа, ɧаɩɪаɜɥеɧɧɵх ɪаɞɢаɥɶɧɨ ɢɥɢ ɫɥеɝɤа ɜɩеɪеɞ. Ʉаɠɞɨе 
ɢɡ ɧɢх ɧа ɤɪуɬɨ ɡаɝɧуɬɨɦ ɛɪɸɲɧɨɦ ɩеɪеɝɢɛе ɡаɤаɧɱɢɜаеɬɫɹ ɨɬɱеɬɥɢɜɵɦ уɬɨɥɳеɧɢеɦ (ɛуɝɨɪɤɨɦ), ɤɨɬɨɪɨе 
ɩɨɫɬеɩеɧɧɨ ɫɥаɛееɬ ɢ ɧа ɛɪɸɲɧɨɣ ɫɬɨɪɨɧе ɨɛɪаɡуеɬ ɜɨɝɧуɬуɸ ɛɨɪɨɡɞу. ɉɨ ɦеɪе ɪɨɫɬа ɪаɤɨɜɢɧɵ ɛɪɸɲɧɵе 
ɛуɝɨɪɤɢ ɫɥаɛеɸɬ- ɫɝɥаɠɢɜаɸɬɫɹ ɢ ɢɫɱеɡаɸɬ. ɉɨɫɥеɞɧɢɣ ɨɛɨɪɨɬ ɩɨɥɧɨɫɬɶɸ ɡаɧɹɬ ɠɢɥɨɣ ɤаɦеɪɨɣ. ɇа ɩɨɥɧɨɦ 
ɨɛɨɪɨɬе ɧаɫɱɢɬɵɜаеɬɫɹ ɞɨ 23 ɜɧуɬɪеɧɧɢх ɢ ɨɤɨɥɨ 100 ɜɧеɲɧɢх ɪеɛеɪ. ɍɫɬɶе ɠɢɥɨɣ ɤаɦеɪɵ ɧе 
ɫɨхɪаɧɢɥɨɫɶ.ɉеɪеɝɨɪɨɞɧаɹ ɥɢɧɢɹ ɧе ɜɢɞɧа. D= 71 ɦɦ; ȼ= 30 ɦɦ (0.42); Т= 43 ɦɦ (0.61); ɉ= 21 ɦɦ (0.39). 
 

 
 

Ɏɢɝ. 1 а-ɫ. Targimites assensis Paichadze. ɗɤɡ. № ɋɄ/27. Таɪɝɢɦ. ɇɢɠɧɢɣ ɤеɥɥɨɜеɣ. 
Ɏɢɝ. 2 а, b. Kosmoceras pollucinum Teiss. Ʉɨɥɥеɤɰɢɹ ɢ ɨɩɪеɞ Ⱥ.ɋ.ɋахаɪɨɜа. Ƚеɪɱɺɱ. 
Ɏɢɝ. 3 а, b. Kosmoceras crassum. Sakharov sp. n. Ibid. 

 
Targimites assensis Paichadze gen. et sp. n. 

 
ɋɪɚɜɧɟɧɢɟ ɢ ɡɚɦɟɱɚɧɢɹ. Ɉɛɪаɡɰɵ ɧеɛɨɥɶɲɢх аɦɦɨɧɢɬɨɜ, ɨɩɢɫаɧɧɵх Ⱥ.ɋ.ɋахаɪɨɜɵɦ ɤаɤ 

Kosmoceras pollucinum Teiss. ɢ Kosmoceras crassum Sakharov sp. n. (19652, ɫ.248, ɬаɛɥ.XVI, ɮɢɝ. 3; 
Ʌɨɦɢɧаɞɡе, ɋахаɪɨɜ, 1985, ɫɬɪ. 33) ɢɞеɧɬɢɱɧɵ ɜɧуɬɪеɧɧɢɦ ɨɛɨɪɨɬаɦ Targimites assensis. 

Ɇɟɫɬɨɧɚɯɨɠɞɟɧɢɟ. Ƚɨɥɨɬɢɩ – ɨɛɪ. ɋɄ/27, а ɬаɤɠе ɨɛɪ. ɋɄ/28 ɧаɣɞеɧɵ ɜ ɧɢɠɧеɤеɥɥɨɜеɣɫɤɢх ɬеɦɧɨ-
ɫеɪɵх аɪɝɢɥɥɢɬах ɪаɡɪеɡа ɥеɜɨɛеɪеɠɶɹ ɪ.Ⱥɫɫɵ (Таɪɝɢɦɫɤаɹ ɤɨɬɥɨɜɢɧа). ɇеɫɤɨɥɶɤɨ эɤɡеɦɩɥɹɪɨɜ ɜɡɹɬɵ ɜ 
ɛɥɢɠаɣɲɢх ɨɛɧаɠеɧɢɹх, а ɬаɤɠе ɜ ɪаɡɪеɡе Ⱥɞеɱхɢ – ɧаɞ ɛаɡаɥɶɧɵɦɢ ɠеɥеɡɢɫɬɵɦɢ ɢɡɜеɫɬɧɹɤаɦɢ, ɜɦеɫɬе ɫ 
ɦаɤɪɨɰеɮаɥɢɬɢɞаɦɢ. 
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ɍȾɄ 551.24(479)                                                                                                                                      teqtonika 
saqarTvelos axali teqtonikuri ruka 

(ganmartebiTi baraTi) 

 

e. gamyreliZe, m. gamyreliZe*, m. lolaZe*, T. wamalaSvili 
kavkasiis aleqsandre TvalWreliZis mineraluri nedleulis instituti* 

 

New tectonic Map of Georgia (Explanatory note). I. Gamkrelidze, M. Gamkrelidze
*
, M. Loladze*,                  

T. Tsamalashvili. 
*
Caucasian Alexander Tvalchrelidze Institute of Mineral Resources. The map has complex 

МСКЫКМЭОЫ КЧН МШЧЭКТЧЬ аТНО ЬЩОМЭЫЮЦ ШП НКЭК ШЧ ЬЭЫЮМЭЮЫО КЧН НОЯОХШЩЦОЧЭ ШП ЭСО EКЫЭС‘Ь МЫЮЬЭ ШП ЭСО GОШЫРТКЧ 
territory, composition, attitude and geodynamic nature of its constituent rocks. Namely tectonic deformation of 
rocks and history of their formation, different tectonic structures (faults and folds) and their kinematic nature, deep 
ЬЭЫЮМЭЮЫО ШП ЭСО EКЫЭС‘Ь МЫЮЬЭ, ЬСШаЧ Лв ЦОКЧЬ ШП ЭСО ЬЭЫЮМЭЮЫО МШЧЭШЮЫЬ ШП НТППОЫОЧЭ РОШХШРТМКХ СШЫТгШns, 
geodynamic conditions of the Caucasus in Mesozoic and Early Cenozoic time, character (direction and velocity) of 
СШЫТгШЧЭКХ ЦШЯОЦОЧЭЬ КЧН ЬЭЫОЬЬ МШЧНТЭТШЧЬ ШП ЭСО EКЫЭС‘Ь МЫЮЬЭ ШЧ ЭСО ЭОЫЫТЭШЫв ШП GОШЫРТК КЭ ЭСО ЧОШЭОМЭШЧТМ ЬЭКРО 
are pictured on the map. 

 
Sesavali 

saqarTvelos axali teqtonikuri ruka (I. Gamkrelidze et al. 2013) aris sakmaod 
xangrZlivi kvlevis Sedegi. amitom moxsenebis Sesaval nawilSi gagacnobT Tu ra 
Teoriulma safuZvlebma da konkretulma geologiurma kvlevebma  ganapiroba 
warmodgenili kompleqsuri rukis Seqmna. 

cnobilia, rom ukanaskneli ramdenime aTeuli wlis ganmavlobaSi okeaneebis 
yovelmxrivi geologiuri (Rrma burRva, dragireba) da geofizikuri (paleomagnitizmi) 
kvlevis Sedegad da, agreTve seismuri tomografiisa da kosmosuri geodeziis 
monacemebis  safuZvelze, Camoyalibda SexedebulebaTa  axali sistema, romelic 
TandaTan gadaizarda axal geologiur TeoriaSi liTosferos filebis teqtonikis 
saxelwodebiT. dedamiwis Semswavlel mecnierebebSi momxdari am revoluciis 
mniSvneloba gadauWarbeblad SeiZleba SevadaroT fizikisTvis kvanturi meqanikis 
Teoriis, biologiisTvis molekuluri genetikisa da teqnikisTvis - kibernetikis 
mniSvnelobas.  

filebis teqtonikas bunebrivia mohyva dedamiwis liTosferos agebulebisa da 
ganviTarebis sruliad axleburi interpretacia: reliefis warmoqmnis, klimatis 
cvalebadobis, magmatizmisa da metamorfizmis, naleqdagrovebis, dedamiwis teqtonikuri 
deformaciebisa da saismurobis, cocxali organizmebis migraciisa da gansaxlebis 
problemebi,  dabolos, sasargeblo wiaRiseulis ganawilebis sivrcul-droiTi 
kanonzomierebani bunebrivad daukavSirda liTosferos filebis gadaadgilebis 
istorias da, amrigad, filebis teqtonika dedamiwis Semswavlel mecnierebaTa myari 
Teoriuli safuZveli gaxda.  

saqarTvelos teritoria da mTlianad kavkasia axali geologiuri Teoriis 
safuZvelze endogenuri da egzogenuri procesebis kvlevisaTvis unikalur bunebriv 
laboratoriad iqca. es regioni aRmoCnda erTgvari „sasinji qva“ (poligoni) am Teoriis   
araerTi postulatis Sesamowmeblad.  

qarTveli geologebis sasaxelod unda iTqvas, rom isini mravali welia Cabmuli 
arian am axali Teoriis safuZvelze saqarTvelosa da mTlianad kavkasiis yovelmxriv 
SeswavlaSi. jer kidev 1974 wels, xsenebuli Teoriis Camoyalibebis gariJraJze, am 
statiis erT-erTi avtori -  e. gamyreliZe Seecada moexdina misi yovelmxrivi analizi 
xmelTaSua zRvis koliziuri sartylis magaliTze da eCvenebina, rom es Teoria 
savsebiT validuria da mtkicdeba am regionis Sesaxeb arsebuli da mis mier 
mopovebuli geologiuri monacemebiT. am problemis kvlevasTan dakavSirebiT 1976 wels 
gamoqveynda specialuri monografia, xolo Semdgom araerTi statia (И. Ƚаɦɤɪеɥɢɞɡе, 1976, 
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19771, 19772, 1984, 1989; Gamkrelidze, 1977, 1979, 1986, 1988, 19971; Ƚаɦɤɪеɥɢɞɡеɢɞɪ. 1981; Ƚаɦɤɪеɥɢɞɡе, 
Ʉɧɢɩɩеɪ, 1985; Ƚаɦɤɪеɥɢɞɡе, ɒеɧɝеɥɢа, 2005).    

gansakuTrebuli mniSvneloba axali Teoriis unicversalizaciisTvis hqonda im 
faqts, rom 1970 wlebidan dawyebuli dadginda dedamiwis qerqisa da liTosferos 
horizontaluri teqtonikuri ganSreveba. amas adasturebda rogorc axali geologiuri 
dakvirvebebi, ise axali geofizikuri monacemebi. kerZod, naCvenebi iyo, rom kavkasiisa da 
mTeli xmelTaSua zRvis moZravi sartylis dedamiwis qerqi da liTosfero 
teqtonikurad ganSrevebulia. dadginda teqtonikuri zewrebis (SariaJebis) farTo 
gavrceleba kavkasiisa da mTeli xmelTaSua zRvis sartylis rogorc danaleq safarSi, 
ise mis kristalur fundamentSi. saqme isaa, rom, rogorc aRmosavleT evropis yofili 
socialisturi qveynebis da sabWoTa kavSiris mecnierebaTa akademiis mravalmxrivi 
TanamSromlobis erT-erTi  samuSao jgufis xelmZRvanels, e.gamyreliZes saSualeba 
hqonda 16 wlis ganmavlobaSi (1976-1990) gamoekvlia dedamiwis qerqis amgvari 
struqturebi ara mxolod kavkasiis, aramed dasavleTi da aRmosavleTi alpebis, 
dasavleTi da aRmosavleTi karpatebis, balkanidebis, bohemis masivis, da Semdgom  - 
pireneebis, rogorc mezozour-kainazour danaleq safarSi, ise Zvel kristalur 
fundamentSi. am problemis kvlevesac dawyebuli 1970 wlebidan araerTi Sroma mieZRvna 
(ʿ. Гамк̬ел̛д̚е, И. Гамк̬ел̛д̚е, 1977; Гамк̬ел̛д̚е̛д̬. 1981, 1988; Gamkrelidze, 1982, 1991;Bac-
Moshashvili et al., 1981; Ȼаɲеɥеɢɲɜɢɥɢɢɞɪ. 1982; Gamkrelidze, Shengelia, 1996, 19991,19992; Ƚаɦɤɪеɥɢɞɡе, 
ɒеɧɝеɥɢа, 2001, 2005). dadgenil iqna teqtonikuri zewrebis (SariaJebis) qvecocebiTi 
(kontinentur-subduqciuri) meqanizmis universaluri xasiaTi mraval mTaTa sistemisTvis 
(ʿ. Гамк̬ел̛д̚е, И. Ƚаɦɤɪеɥɢɞɡе, 1977;  Gamkrelidze, 1982,  1991). 

amis Semdgom gamoirkva, rom axali geologiuri Teoriis - filebis teqtonikisa da 
dedamiwis qerqis horizontaluri teqtonikuri ganSrevebis koncefciis sinTezi 
uaRresad nayofieria endogenuri geologiuri procesebis (regionuli metamorfizmisa 
da magmatizmis) sruliad axal aspeqtSi Sesaswavlad. am problemas mravali welia 
erToblivad ikvleven e.gamyreliZe da d.Sengelia (Gamkrelidze, Shengelia, 1996, 19992, 2005; 
Ƚаɦɤɪеɥɢɞɡе, ɒеɧɝеɥɢа, 2001, 2005).  amis Sedegi iyo maTi erToblivi monografia, (2005) da 
araerTi statia (Gamkrelidze et al., 1996, 19991, 19992; Gamkrelidze et al., 2012; Ƚаɦɤɪеɥɢɞɡе, ɒеɧɝеɥɢа, 
2001, 2005; Gamkrelidze, Shengelia et al. 2005). am gamokvlevebis Sedagad kardinalurad Seicvala 
warmodgenebi kristaluri fundamentis amgebi qanebis asakis Sesaxeb, rac dadasturda 
izotopur-geoqronologiuri kvlevebiT. kerZod, qanebis asaki (britanel da taivanel 
mecnierebTan TanamSromlobiT) ganisazRvra uaxlesi U-Pb cirkonuli meTodiT 
(Gamkrelidze et al., 2011).dazustda iuruliswina kristaluri fundamentis Siga struqtura 
da dadginda endogenuri procesebis (metamorfizmisa da magmatizmis) ganviTarebis 
ZiriTadi etapebi (Ƚаɦɤɪеɥɢɞɡе, ɒеɧɝеɥɢа, 2001, 2005). 

filebis teqtonikis Teoriis srulyofisTvis uaRresad mniSvnelovani iyo agreTve 
tereinebis koncefciis ganviTareba, romelic saTaves iRebs 1980-iani wlebidan Crdilo 
amerikis kordilierebis magaliTze. tereinuli analizi saSualebas iZleva Catardes 
sruyofili regionTaSorisi korelaciebi da Tanamedrove doneze iqnas ganxiluli 
geodinamikuri evoluciis modelebi da paleoteqtonikuri rekonstruqciebi. Catarda 
kavkasiisa da misi mosazRvre regionebis teqtonikuri daraioneba tereinuli analizis 
safuZvelze (Gamkrelidze, 19972). 

aqve unda aRiniSnos, rom filebis teqtonikis faqtobrivad universaluri Teoriis 
Seqmnis miuxedavad, imisTvis, rom dadgindes teqtonikur moZraobaTa da liTosferos 
deformaciis mizezebi da yvela tipis teqtonikuri struqturis warmoSobis meqanizmi, 
aucilebelia gagrZeldes kvleva am struqturebis yvela doneze, dawyebuli 
umciresidan, romlebsac Cven mikroskopSi SeviswavliT, regionuli masStabis 
teqtonikur struqturebamde. es ki gulisxmobs dedamiwis qerqis gvianalpuri da 
Tanamedrove deformaciebis xasiaTisa da sruliad sxvadasxva rigis struqturebis 
genezisisa da warmoSobis meqanizmis kvlevas detaluri da regionuli stuqturuli 
analizis gamoyenebiT. amgvari kvleva mravali welia mimdinareobs (Гамк̬ел̛д̚е, 1972, 1976, 
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1984;  Гамк̬ел̛д̚е, Ма̛̭ад̚е, 1987; Gamkrelidze, Giorgobiani, 1990; Caputo et al., 2000).amave dros, 
dedamiwis qerqis uaxlesi deformaciebis problema uSualod ukavSirdeba misi 
seismurobis kvlevas, rasac cxadia TeoriulTan erTad praqtikuli mniSvnelobac aqvs. 
am mizniT gamokvleul iqna saqarTvelos teritoriis dedamiwis qerqis uaxlesi 
(neotqtonikuri) da Tanamedrove horizontaluri moZraobebis mimarTuleba da siCqare 
(Gamkrelidze, Kuloshvili,1998; Caputo et al., 2000). Seswavlil iqna agreTve  seismurad aqtiuri 
siRrmuli da regionuli teqtonikuri rRvevebi. siRrmuli Rrvevebis dadgena moxda 
geologiuri (struqturuli, sedimentaciuli, magmuri, geomorfologiuri da sxv.) da 
geofizikuri (gravimetriuli, magnituri, seismuri da sxv.) niSanTa kompleqsis arsebobis 
safuZvelze (Gamkrelidze et al., 1998, 2008; Caputo et al., 2000).saqarTvelosTvis pirvelad Sedga 
aqtiuri rRvevebis katalogi, romelic daedo safuZvlad qarTveli seismologebis mier 
saqarTvelos teritoriis seismuri daraionebis rukas. es ukanaskneli 1999 wels 
mSeneblobisTvis normatiul dokumentad iqca.  

swored yvela am zemoT CamoTvlili kvlevebis sinTezireba moxda warmodgenil 1 : 
500 000 masStabis saqarTvelos teqtonikur rukaze (ix. naxazi), romlis Sedgenisas 
gamoyenebul iqna agreTve  1: 500 000 masStabis saqarTvelos geologiuri ruka 
(Gudjabidze, 2003). 

 
saqarTvelos teqtonikuri rukis Sinaarsi 
warmodgenili teqtonikuri ruka kompleqsuri xasiaTisaa da Seicavs monacemTa 

farTo speqtrs. saqarTvelos teritoriis dedamiwis qerqis agebulebis, maT Soris misi 
siRrmuli agebulebis da ganviTarebis Sesaxeb, misi Semadgeneli danaleqi, magmuri da 
metamorfuli qanebis xasiaTis, maTi ganlagebisa da geodinamikuri bunebis Sesaxeb. 
rukaze naCvenebia agreTve qanebis mier gancdili diskretuli xasiaTis   teqtonikuri 
deformaciebi da maTi Camoyalibebis istoria, dedamiwis qerqSi ganviTarebul 
teqtonikur ZabvaTa velis xasiaTi da qerqis uaxlesi (neoteqtonikuri)  da Tanamedrove 
horizontaluri moZraobis siCqare da mimarTuleba. qvemoT mocemulia am monacemebis 
detaluri daxasiaTeba.  

rukaze sxvadasxva feriTa da specialuri indeqsebiT naCvenebia sxvadasxva asakis 
naoWa kompleqsebi. kerZod, grenvilur-baikaluri, baikaluri, gvianbaikaluri da 
hercinuli metamorfuli kompleqsebi da gvianhercinuli orogenuli da adrekimeriuli 
naoWa kompleqsebi. alpuri asakis naoWa kompleqsebSi gamoyofilia orogenulamdeli, 
adreorogenuli da gvianorogenuli (koliziuri) kompleqsebi. TiToeuli es naoWa 
kompleqsi moicavs garkveuli asakis sedimentaciur cikls, romelic mTavrdeba 
danaoWebis fazisiT, anu e.w. orogeneturi fazisiT.aseTebia: baTuri, anduri, avstriuli, 
subhercinuli, laramuli, pireneuli, Stiriuli, atikuri, rodanuli, valaxuri, da 
gviankoliziuri (meoTxeuli) naoWa kompleqsebi.  

rukaze gamoyofilia agreTve sxvadasxva liTologiuri Sedgenilobis danaleqi 
qanebis geodinamikuri kompleqsebi. kerZod: ganapira zRvis, kunZulTa rkalis, kunZulTa 
rkalsSiga, riftis da molasuri kompleqsebi.  

garCeulia  da specialuri krapiT naCvenebia agreTve magmuri qanebis geodinamikuri 
tipebi. kerZod, subduqciuri tipis: efuziuri, kir-tute, subtute, toleituri, kir-tute 
da toleituri, da SoSonituri kompleqsebi, filebsSiga tute da subtute, koliziuri, 
kir-tute, subtute da okeanuri toleituri kompleqsebi.  

garda amisa rukaze sxvadasxva feriTa da indeqsiT gamosaxulia  sxvadasxva asakis 
(dawyebuli proterozouridan damTavrebuli neogenuriT) da Sedgenilobis intruziuli 
geodinamikuri kompleqsebi. kerZod, subduqciuri, filebsSiga  da koliziuri tipis 
kompleqsebi. 

calkea gamoyofili da specialuri feradi krapiT naCvenebia metamorfuli 
kompleqsebi. maT Soris garCeulia suprasubduqciuri progresuli regionuli 
metamorfizmis faciesebi: amfibolituri da subgranulituri, epidot-amfibolituri da 
amfibolituri, 
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rukaze specialuri niSnebiT datanilia agreTve sxvadasxva tipis teqtonikuri 
struqturebi. kerZod, 1. pirveli rigis naoWebi (Casaxvisa da formirebis ZiriTadi 
drois miTiTebiT);    specialuri niSnebiT naCvenebia  agreTve maTi morfologia; 2. 
sxvadasxva tipis teqtonikuri rRvevebi: teqtonikuri zewrebi (SariaJebi), maTi asakis 
miTiTebiT, Secocebebi da Sesxletebi (regionuli rRvevebis asakis miTiTebiT), 
daudgeneli bunebis rRvevebi da nasxletebi,  da nawevebi.  naCvenebia protruziuli 
tipis kontaqtebic. 

rukaze gamosaxulia agreTve sxvadasxva geologiur horizontze gatarebuli 
stratoizohifsebi, risTvisac gamoyenebulia geofizikuri monacemebi da Rrma burRvis 
masalebi, romlebic srulad aris mocemuli zemoT xsenebul saqarTvelos geologiur 
rukaze.  gamoyofilia: kristaluri fundamentis zedapiris stratoizohifsebi, maTi 
gamkveTi siRrmuli rRvevebis CvenebiT, zeda carculis  saxuravis (dasavleT 
saqarTveloSi, maT Soris Savi zRvis farglebSi) da zeda pliocenuris sagebis 
(aRmosavleT saqarTveloSi) stratoizohifsebi. 

amfibolituri, mwvane fiqluri da anqimetamorfuli. 
rukaze moTavsebulia oriCanarTi: 1. „kavkasiis teqtonikuri daraioneba tereinuli 

analizis safuZvelze da misi mezozour-adrekainozouri drois geodinamikuri 
pirobebi“. Masze sxvadasxva feriTa da numeraciiT gamosaxulia pirveli rigis tereinebi 
da subtereinebi. isini erTmaneTisgan gamoyofilia sxvadasxva asakis ofiolituri 
nakerebiT (e.w. suturebiT), romlebic miuTiTebs mcire da vrceli paleookeanuri 
auzebis savaraudo mdebareobas. amasTan erTad specialuri krapiT naCvenebia sxvadasxva 
asakis (neoproterozouri, paleozouri da mezozouri) ofiolituri tereinebi anu e.w. 
obduqciuri firfitebi, romlebic Sarirebulia (obducirebulia) zemoT aRniSnuli 
ofiolituri nakerebidan. Sqemaze naCvenebia agreTve mezozouri da kainozouri drois 
geodinamikuri pirobebi. kerZod, gamoyofilia maTi geodinamikuri tipebi da amgebi 
naleqebisa da efuziuri warmonaqmnebis qimiuri da petroqimiuri xasiaTi. garCeulia: 
ganapira zRvis, kunZulTarkalis, kunZulTarkalsSida da mikrokontinenturi danaleqi 
qanebis geodinamikuri tipebi. 2. Meore CanarTze: teqtonikur ZabvaTa teqtonikur 
veqtorebis orientacia da dedamiwis qerqis horizontaluri moZraoba saqarTvelos 
teritoriaze neoteqtonikur etapze datanilia: aqtiuri (seismogenerirebadi) faruli 
siRrmuli da regionuli rRvevebi, pirveli da meore rigis maqsimaluri 
subhorizontaluri kumSvis RerZebis orientacia, romlebic gamovlenilia regionuli 
da detaluri struqturuli analizis safuZvelze. Garda amisa naCvenebia: 
neoteqtonikur etapze dedamiwis qerqis horizontaluri moZraobis savaraudo 
mimarTuleba, sxvadasxva magnitudis mqone miwisZvrebis fokaluri meqanizmebi da 
dedamiwis qerqis Tanamedrove moZraobebis mimarTuleba da siCqare dReisTvis arsebuli 
monacemebis mixedviT. naCvenebia, rom es siCqare icvleba 2.9 -dan 6.9 mm-de weliwadSi.  

bolos unda aRiniSnos, rom am rukis gamoqveynebas saerTaSoriso rezonansi mohyva 
da misi Sedgenis principebi safuZvlad daedo mTeli kavkasiis saerTaSoriso 
teqtonikuri rukis Sdgenas. es samuSao 2014 wlidan sruldeba Sveicariis 
saerTaSoriso samecniero fondis (SCOPES-s) dafinansebiT da masSi monawileoben 
Sveicarieli, rusi da azerbaijaneli mecnierebi, xolo saqarTvelos mxridan e. 
gamyreliZe da k. qoiava. mis Sedgenas safuZvlad daedo rogorc kavkasiis teqtonikuri 
daraionebis sqema tereinuli analizis safuZvelze, ise saqarTvelos teqtonikuri 
rukis legenda.   
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The Influence of Geological Conditions on the Rate of Sedimentation (on the Example of 

Western Abkhazia). F. Maisadze. This article deals with some aspects of sedimentation rate and its 
dependence on the geological conditions. On the example of the study of Upper Eocene sediments of the 
western part of Abkhazia the data on the rates of sedimentation are presented. Here, under non-uniform facies 
and paleogeographic conditions, on one hand deposition of subplatform sediments in the form of marls took 
place, and on the other hand – accumulation of terrigenous formations of piedmont trough.The determination of 
the rate of sedimentation was carried out by the method, which implies the division of the total thickness of 
rocks by the number of years, during which they were formed. The precisely established lithologic and 
stratigraphic boundaries of the studied Upper Eocene deposits make the obtained numbers about the rate of 
sedimentation more or less reliable.Moreover, the data obtained both for the subplatform deposits, and for the 
rocks of piedmont trough, correspond to the data available for different sedimentation basins of adjacent 
regions.By means of the mean value of sedimentation rate the duration of the time that was required for the 
accumulation of separate formations composing Upper Eocene sections is established. 
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ȼɜɟɞɟɧɢɟ 

ȼ ɝеɨɥɨɝɢɱеɫɤɨɣ ɧауɤе, ɧа ɨɬɞеɥɶɧɵх эɬаɩах ее ɪаɡɜɢɬɢɹ ɨ ɫɤɨɪɨɫɬɢ ɝеɨɥɨɝɢɱеɫɤɢх ɩɪɨɰеɫɫɨɜ 
ɫуɳеɫɬɜɨɜаɥɢ ɪаɡɧɵе ɦɧеɧɢɹ, ɢɧɨɝɞа  ɩɪɨɬɢɜɨɪеɱɢɜɵе. ȼ ɧаɱаɥе эɬɢ ɩɪɨɰеɫɫɵ ɞеɥɢɥɢɫɶ ɧа „ɛɵɫɬɪɵе„ ɢ 
„ɦеɞɥеɧɧɵе„. ɉɨ ɦеɪе ɧаɤɨɩɥеɧɢɹ ɧɨɜɨɝɨ ɮаɤɬɢɱеɫɤɨɝɨ ɦаɬеɪɢаɥа ɢ ɪаɡɜɢɬɢɹ ɡɧаɧɢɢ ɧауɤ ɨ Ɂеɦɥе, 
ɩɨɬɪеɛɨɜаɥɨɫɶ ɩɨ-ɧɨɜɨɦу ɩɨɞɨɣɬɢ ɤ ɪеɲеɧɢɸ ɪаɫɫɦаɬɪɢɜаеɦɨɝɨ ɜɨɩɪɨɫа. ȼ ɧаɫɬɨɹɳее ɜɪеɦɹ, ɧеɫɦɨɬɪɹ 
ɧа ɬɨ, ɱɬɨ c ɪаɡɧɨɣ ɫɬеɩеɧɶɸ ɞɨɫɬɨɜеɪɧɨɫɬɢ ɦɨɠɧɨ уɫɬаɧɨɜɢɬɶ аɛɫɨɥɸɬɧɵе ɡɧаɱеɧɢɹ ɫɤɨɪɨɫɬɢ 
ɧеɤɨɬɨɪɵх  ɝеɨɥɨɝɢɱеɫɤɢх ɩɪɨɰеɫɫɨɜ, ɧеɬ еɞɢɧɨɝɨ ɩɨɞхɨɞа ɤ ɪеɲеɧɢɸ ɞаɧɧɨɝɨ ɜɨɩɪɨɫа. ɇаɢɛɨɥее 
ɨɬɱеɬɥɢɜɨ эɬɨ ɩɪɨɹɜɥɹеɬɫɹ ɩɪɢ ɪаɫɫɦɨɬɪеɧɢɢ ɫɤɨɪɨɫɬɢ ɨɫаɞɤɨɧаɤɨɩɥеɧɢɹ ɤаɤ ɜ ɫɨɜɪеɦеɧɧɵх ɜɨɞɨеɦах, 
ɬаɤ ɢ ɜ ɛаɫɫеɣɧах ɝеɨɥɨɝɢɱеɫɤɨɝɨ ɩɪɨɲɥɨɝɨ.  

ɍɫɬаɧɨɜɥеɧɨ, ɱɬɨ ɧа ɨɩɪеɞеɥеɧɧɵх ɨɬɪеɡɤах ɢɫɬɨɪɢɢ Ɂеɦɥɢ, ɢɧɬеɧɫɢɜɧɨɫɬɶ ɝеɨɥɨɝɢɱеɫɤɢх 
ɩɪɨɰеɫɫɨɜ ɡɧаɱɢɬеɥɶɧɨ ɩɪеɜɨɫхɨɞɢɥɨ ɫеɝɨɞɧɹɲɧɢɸɸ. Ɉ ɛɨɥɶɲɢх ɫɤɨɪɨɫɬɹх ɨɫаɞɤɨɧаɤɨɩɥеɧɢɹ 
ɫɜɢɞеɬеɥɶɫɬɜуɸɬ ɦɧɨɝɢе ɮаɤɬɵ. ȼ ɱаɫɬɧɨɫɬɢ, ɛɨɥɶɲɢе ɦɨɳɧɨɫɬɢ ɦɨɥаɫɫ, ɨɫаɞɨɱɧɵе ɨɬɥɨɠеɧɢɹ, 
ɫɨɞеɪɠаɳɢе  ɛɨɥɶɲɨе ɤɨɥɢɱеɫɬɜɨ хɨɪɨɲɨ ɫɨхɪаɧɢɜɲɢхɫɹ ɨɪɝаɧɢɱеɫɤɨɝɨ ɜеɳеɫɬɜа (ɒуɛɢɧ, 2003), 
ɫуɳеɫɬɜɨɜаɧɢе „ɫɨɛɵɬɢɣɧɵх ɨɬɥɨɠеɧɢɣ„ (Maisadze, 2008) ɢ ɞɪ. ɇаɩɪɨɬɢɜ, ɧа ɦеɞɥеɧɧɨе 
ɨɫаɞɤɨɧаɤɨɩɥеɧɢе уɤаɡɵɜаеɬ ɧаɥɢɱɢе ɜ ɨɫаɞɤах хɨɞɨɜ ɢɥɨеɞɨɜ, ɩɪɢɫуɬɫɬɜɢе ɜ ɨɫаɞɤах  ɝɥауɤɨɧɢɬа ɢ 
ɮɨɫɮɨɪɢɬа ɢ ɞɪ.  ɋуɳеɫɬɜуеɬ ɢ ɬаɤɨе ɩɪеɞɫɬаɜɥеɧɢе, ɱɬɨ ɪеаɥɶɧɨе ɜɪеɦɹ ɨɛɪаɡɨɜаɧɢɹ ɦɧɨɝɢх ɬɨɥɳ 
ɫɨɫɬаɜɥɹеɬ 0,0001 % ɫɬɪаɬɢɝɪаɮɢɱеɫɤɨɝɨ ɜɪеɦеɧɢ ее ɧаɤɨɩɥеɧɢɹ (Рɨɦаɧɨɜɫɤɢɣ, 1988). ɉɨ ɦɧеɧɢɸ ɪɹɞа 
аɜɬɨɪɨɜ ɨɫаɞɤɨɧаɤɨɩɥеɧɢе ɹɜɥɹеɬɫɹ ɩɪɨɰеɫɫɨɦ эɩɢɡɨɞɢɱеɫɤɢɦ ɢ еɝɨ ɢɧɬеɪɜаɥɵ ɦеɧее ɞɥɢɬеɥɶɧɵе, ɱеɦ 
ɢɧɬеɪɜаɥɵ ɜɪеɦеɧɢ ɨɬɫуɬɫɬɜɢɹ ɫеɞɢɦеɧɬаɰɢɢ (Reineck, 1960). Таɤɢе ɪаɡɧɵе ɩɪеɞɫɬаɜɥеɧɢɹ ɨ ɫɤɨɪɨɫɬɢ 
ɨɫаɞɤɨɧаɤɨɩɥеɧɢɹ ɜ ɝеɨɥɨɝɢɱеɫɤɨɦ ɩɪɨɲɥɨɦ, ɩɨ ɜɫеɣ ɜеɪɨɹɬɧɨɫɬɢ ɨɛуɫɥɨɜɥеɧɵ, ɤаɤ ɫɥɨɠɧɨɫɬɶɸ ɫаɦɨɝɨ 
ɜɨɩɪɨɫа, ɬаɤ ɢ ɨɬɫуɬɫɬɜɢеɦ ɞɨɫɬаɬɨɱɧɨɝɨ ɮаɤɬɢɱеɫɤɨɝɨ ɦаɬеɪɢаɥа.  

Ⱦɥɹ ɞɪеɜɧɢх ɜɨɞɨеɦɨɜ  ɨɩɪеɞеɥеɧɢе ɫɤɨɪɨɫɬɢ ɨɫаɞɤɨɧаɤɨɩɥеɧɢɹ ɬɪеɛуеɬ ɡɧаɱɢɬеɥɶɧуɸ 
ɨɫɬɨɪɨɠɧɨɫɬɶ, ɬаɤ ɤаɤ ɜ ɝеɨɥɨɝɢɱеɫɤɨɦ ɩɪɨɲɥɨɦ ɮаɰɢаɥɶɧɵе уɫɥɨɜɢɹ, ɤаɤ ɢ ɞɪуɝɢе  ɨɛɫɬɨɹɬеɥɶɫɬɜа, 
ɨɬɥɢɱаɥɢɫɶ ɨɬ ɫɨɜɪеɦеɧɧɵх, а ɜɪеɦеɧаɦɢ ɢ ɪаɞɢɤаɥɶɧɨ. ɋуɳеɫɬɜɨɜаɜɲаɹ ɮɨɪɦуɥɢɪɨɜɤа ɩɪɢɧɰɢɩа 
аɤɬуаɥɢɡɦа – „ɧаɫɬɨɹɳее – еɞɢɧɫɬɜеɧɧɵɣ ɤɥɸɱ  ɤ ɩɪɨɲɥɨɦу‖, ɫɨ ɜɪеɦеɧеɦ ɫɬаɥа ɫɩɨɪɧɵɦ ɩɨ ɪɹɞу 
ɩɪɢɱɢɧ. ȼ ɱаɫɬɧɨɫɬɢ, ɦɧɨɝɢе ɮаɤɬɨɪɵ ɩɨɫɬеɩеɧɧɨ ɢɡɦеɧɢɥɢɫɶ (ɬеɩɥɨɜɨɣ ɩɨɬɨɤ Ɂеɦɥɢ уɦеɧɶɲɢɥɫɹ ɡа 
ɜɪеɦɹ ее ɫуɳеɫɬɜɨɜаɧɢɹ ɜ ɧеɫɤɨɥɶɤɨ ɪаɡ), ɱɬɨ ɧе ɞаеɬ ɢɥɢ ɞаеɬ ɬɨɥɶɤɨ ɫаɦɵе ɫɤуɞɧɵе ɫɜеɞеɧɢɹ ɨ ɪеɞɤɢх 
ɫɨɛɵɬɢɹх, ɤɨɬɨɪɵе ɜеɪɨɹɬɧɨ ɩɪɨɢɫхɨɞɢɥɢ ɜ ɩɪɨɲɥɨɦ (ɧеɨɛɵɱɧɵе уɫɥɨɜɢɹ ɧа ɝɪаɧɢɰах, ɨɬɞеɥɹɸɳɢх 
ɞɨɤеɦɛɪɢɣ ɢ ɤеɦɛɪɢɢ, ɩеɪɦɶ ɢ ɬɪɢаɫ ɢ ɦеɥ ɢ ɩаɥеɨɝеɧ).  

Раɜɧɨɦеɪɧɵɣ ɩɪɨɰеɫɫ ɨɫаɞɤɨɧаɤɨɩɥеɧɢɹ, ɜɨ ɜɪеɦɹ ɤɨɬɨɪɨɝɨ, ɤаɤ ɢɡɜеɫɬɧɨ, ɨɫаɠɞаɸɬɫɹ 
ɧɨɪɦаɥɶɧɨ-ɨɫаɞɨɱɧɵе ɨɛɪаɡɨɜаɧɢɹ, ɫɪаɜɧɢɬеɥɶɧɨ ɪеɞɤɨ, ɧɨ ɫɨ ɡɧаɱɢɬеɥɶɧɵɦɢ ɩɨɫɥеɞɫɬɜɢɹɦɢ 
ɧаɪуɲаеɬɫɹ ɪаɡɧɵɦɢ ɝеɨɥɨɝɢɱеɫɤɢɦɢ ɹɜɥеɧɢɹɦɢ, ɤɨɬɨɪɵе ɧахɨɞɹɬ ɨɬɪаɠеɧɢе ɜ ɢɡɦеɧеɧɢɢ 
ɥɢɬɨɥɨɝɢɱеɫɤɨɝɨ хаɪаɤɬеɪа ɩɨɪɨɞ. ȼ ɱаɫɬɧɨɫɬɢ, ɨɩɪеɞеɥеɧɧаɹ ɝɪуɩɩа ɩɨɪɨɞ, ɤɨɬɨɪаɹ ɩɨ ɫɜɨɢɦ 
ɬеɤɫɬуɪɧɵɦ, ɫɬɪуɤɬуɪɧɵɦ ɢ ɝеɧеɬɢɱеɫɤɢɦ ɩɪɢɡɧаɤаɦ ɪеɡɤɨ ɨɬɥɢɱаеɬɫɹ ɨɬ ɧɨɪɦаɥɶɧɨ-ɨɫаɞɨɱɧɵх 
ɨɛɪаɡɨɜаɧɢɣ, ɜɵɞеɥеɧа ɜ ɫаɦɨɫɬɨɹɬеɥɶɧɵɣ ɜɢɞ ɨɫаɞɨɱɧɵх ɨɛɪаɡɨɜаɧɢɣ ɜ ɤаɱеɫɬɜе «ɫɨɛɵɬɢɣɧɵх 
ɨɬɥɨɠеɧɢɣ». ɇаɢɛɨɥее ɹɪɤɢɦɢ ɩɪеɞɫɬаɜɢɬеɥɹɦɢ эɬɨɣ ɝɪуɩɩɵ ɹɜɥɹɸɬɫɹ ɨɥɢɫɬɨɫɬɪɨɦɵ ɢ ɞɢɤɢɣ ɮɥɢɲ 
(Maisadze, 2008). ȼɵɹɫɧɢɥɨɫɶ, ɱɬɨ ɨɞɧɢɦ ɢɡ ɝɥаɜɧɵх ɮаɤɬɨɪɨɜ ɢх ɨɛɪаɡɨɜаɧɢɹ, ɹɜɥɹɸɬɫɹ ɤɨɧɫеɞɢɦеɧɬа-
ɰɢɨɧɧɵе ɤаɬаɫɬɪɨɮɢɱеɫɤɢе ɹɜɥеɧɢɹ, ɩɪɨɢɫхɨɞɹɳɢе ɢɦɩуɥɶɫɢɜɧɨ ɢ ɨхɜаɬɵɜаɸɳɢе ɜеɫɶɦа ɤɨɪɨɬɤɢɣ 
ɩɪɨɦеɠуɝɨɤ ɜɪеɦеɧɢ. Ɉɛ эɬɨɦ, ɜ ɱаɫɬɧɨɫɬɢ, ɫɜɢɞеɬеɥɶɫɬɜуеɬ ɬɨɬ ɮаɤɬ, ɱɬɨ ɱаɫɬɨ ɮɨɪаɦɢɧɢɮеɪɵ, 
ɫɨɞеɪɠаɳɢеɫɹ ɜ ɨɫаɞɨɱɧɵх ɨɬɥɨɠеɧɢɹх, ɤɨɬɨɪɵе ɧеɩɨɫɪеɞɫɬɜеɧɧɨ ɩɨɞɫɬɢɥɹɸɬ ɢ ɩеɪеɤɪɵɜаɸɬ 
ɨɥɢɫɬɨɫɬɪɨɦɵ ɢ ɞɢɤɢɣ ɮɥɢɲ, ɮаɤɬɢɱеɫɤɢɣ ɩɪɢɧаɞɥеɠаɬ ɤ ɨɞɧɨɦу ɢ ɬɨɦу ɠе ɤɨɦɩɥеɤɫу ɦɢɤɪɨɮауɧɵ 
(Ɉɛуэɧ, 1965). Иɧɬеɪеɫɧɵе ɞаɧɧɵе ɩɨɥуɱеɧɵ ɋ. Ɏɨɧ Ȼуɛɧɨɜɵɦ (1948) ɢ ɍ.ɒɜаɪɰахеɪɨɦ (1975), 
ɫɨɝɥаɫɧɨ  ɤɨɬɨɪɵɦ ɫеɞɢɦеɧɬаɰɢɹ ɛɵɫɬɪее ɜɫеɝɨ ɩɪɨɢɫхɨɞɢɥа ɜ эɩɨху ɝɨɪɨɨɛɪаɡɨɜаɧɢɹ ɢ ɫɪаɡу ɠе ɩɨɫɥе 
ɧее. 

ɉеɪеɞ ɬеɦ, ɤаɤ ɩеɪеɣɬɢ ɤ ɢɡɥɨɠеɧɢɸ ɮаɤɬɢɱеɫɤɨɝɨ ɦаɬеɪɢаɥа, ɜɤɪаɬɰе ɨɡɧаɤɨɦɢɦɫɹ  ɫ ɬеɦɢ 
ɞаɧɧɵɦɢ, ɤɨɬɨɪɵе ɢɦеɸɬɫɹ ɜ ɥɢɬеɪаɬуɪе ɨ ɫɤɨɪɨɫɬɢ ɫеɞɢɦеɧɬаɰɢɢ ɞɥɹ ɫɨɜɪеɦеɧɧɵх ɢ ɞɪеɜɧɢх ɜɨɞɨ-
еɦɨɜ. ȼ ɱаɫɬɧɨɫɬɢ, ɜ ɑеɪɧɨɦ ɦɨɪе ɧаɢɛɨɥее ɢɧɬеɧɫɢɜɧаɹ ɫеɞɢɦеɧɬаɰɢɹ ɜ ɧаɫɬɨɹɳее ɜɪеɦɹ ɨɬɦеɱаеɬɫɹ ɜ 
ɸɠɧɨɣ ɢ ɜɨɫɬɨɱɧɨɣ ɱаɫɬɹх ɛаɫɫеɣɧа, ɝɞе ɫɤɨɪɨɫɬɢ ɫеɞɢɦеɧɬаɰɢɢ ɪаɜɧɵ 20 ɫɦ/1000 ɥеɬ, а ɧа ɡаɩаɞе ɢ ɜ 
ɰеɧɬɪаɥɶɧɨɣ ɱаɫɬɢ – 0-10 ɫɦ/1000 ɥеɬ (Ross, 1974). ɉɨ ɞаɧɧɵɦ Ⱥ.ɉ.Ʌɢɫɵɰɢɧа(1971) ɫɤɨɪɨɫɬɶ 
ɨɫаɞɤɨɧаɤɨɩɥеɧɢɹ ɞɥɹ ɜɫеɝɨ ɑеɪɧɨɝɨ ɦɨɪɹ ɤɨɥеɛɥеɬɫɹ ɜ ɩɪеɞеɥах 1-40 ɫɦ/1000 ɥеɬ, а ɩɨ ȼ.ɒɜаɪɰахеɪу 
(1975) ɫɪеɞɧɹɹ ɫɤɨɪɨɫɬɶ ɫɨɫɬаɜɥɹеɬ 20 ɫɦ/1000 ɥеɬ. 

ɉɨ ɋɪеɞɢɡеɦɧɨɦу ɦɨɪɸ ɜ ɪеɡуɥɶɬаɬе ɢɡуɱеɧɢɹ ɦаɬеɪɢаɥа ɝɥуɛɨɤɨɜɨɞɧɨɝɨ ɛуɪеɧɢɹ ɛɵɥɢ 
ɫɨɫɬаɜɥеɧɵ эɦɩɢɪɢɱеɫɤɢе ɤɪɢɜɵе ɫɤɨɪɨɫɬɢ ɫеɞɢɦеɧɬаɰɢɢ, ɤɨɬɨɪɵе ɞаɸɬ ɫɪеɞɧɢе ɡɧаɱеɧɢɹ  ɨɬ ɩɥɢɨɰеɧа 
ɞɨ ɧаɫɬɨɹɳеɝɨ ɜɪеɦеɧɢ, ɫɨɫɬаɜɥɹɹ ɫɨɨɬɜеɬɫɬɜеɧɧɨ 2,6 ɫɦ/1000 ɥеɬ ɢ 3,2 ɫɦ/1000 ɥеɬ (StȈnleyз мфттдй ǺȖȚ 
Ȏȍ ȈȊȚȖȘ ȖȉȘȈȡȈȍȚ ȊȕȐȔȈȕȐȍ ȕȈ ȗȘȐșțȚșȚȊȐȍ Ȋ ȗȍȓȈȋȐȟȍșȒȐȝ ȖșȈȌȒȈȝ р-мл șȈȕȚȐȔȍȚȘȖȊȣȝ ȗȘȖșȓȖȍȊз 
ȖȚȓȖȎȐȊȠȐȝșȧ Ȋ ȘȍȏțȓȤȚȈȚȍ ȔțȚȤȍȊȣȝ ȗȖȚȖȒȖȊ. 
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ɇеɫɦɨɬɪɹ ɧа ɪаɡɥɢɱɧɵе ɫɤɨɪɨɫɬɢ ɫеɞɢɦɢɦеɧɬаɰɢɢ, ɤɨɬɨɪɵе ɨɛуɫɥɨɜɥеɧɵ ɪаɡɧɵɦɢ ɮаɤɬɨɪаɦɢ, ɜ 
ɬɨɦ ɱɢɫɥе ɦɨɪɮɨɥɨɝɢеɣ ɞɧа ɛаɫɫеɣɧа ɢ ɪаɫɫɬɨɹɧɢеɦ ɩеɪеɧɨɫа ɬеɪɪɢɝеɧɧɨɝɨ ɦаɬеɪɢаɥа, ɩɨ ɢɦеɸɳɢɦɫɹ 
ɞаɧɧɵɦ, ɦɨɠɧɨ ɩɪɢɣɬɢ ɤ ɜɵɜɨɞу, ɱɬɨ ɜ ɫɨɜɪеɦеɧɧɵх ɜɧуɬɪеɧɧɢх ɢ ɨɤɪаɣɧɵх ɦɨɪɹх ɜ ɰеɥɨɦ, ɫɤɨɪɨɫɬɶ 
ɫеɞɢɦеɧɬаɰɢɢ ɫɨɫɬаɜɥɹеɬ 10-30 ɫɦ/1000 ɥеɬ, ɢɧɨɝɞа ɞɨɫɬɢɝаɹ 100 ɫɦ/1000 ɥеɬ (Ʉуɤаɥ,1987). 

ȼ ɪеɡуɥɶɬаɬе ɢɡуɱеɧɢɹ ɤеɪɧɨɜɨɝɨ ɦаɬеɪɢаɥа ɝɥуɛɨɤɨɜɨɞɧɨɝɨ ɛуɪеɧɢɹ ɫɨ ɞɧа Ⱥɪаɜɢɣɫɤɨɝɨ ɡаɥɢɜа 
ɢɧɬеɪеɫɧɵе ɞаɧɧɵе ɛɵɥɢ ɩɨɥуɱеɧɵ Р.Ȼеɦаɧɨɦ ɢ ȿ.Ƚаɦɢɥɶɬɨɧɨɦ (1976). ȼ ɱаɫɬɧɨɫɬɢ, ɜ ɜеɪхɧɢх 100 
ɦеɬɪɨɜɵх ɝɥɢɧɢɫɬɵх ɨɫаɞɤах ɩɨɪɢɫɬɨɫɬɶ уɦеɧɶɲаеɬɫɹ ɧа 8-9 %, а ɜ ɤаɪɛɨɧаɬɧɵх – 4-5 %. Ȼɨɥее ɡɧаɱɢɬе-
ɥɶɧɵе ɢɡɦеɧеɧɢɹ ɧаɛɥɸɞаɸɬɫɹ ɧа ɝɥуɛɢɧе 300 ɦ ɨɬ ɩɨɜеɪхɧɨɫɬɢ ɞɧа. ɇа ɨɫɧɨɜе эɤɫɬɪаɩɨɥɹɰɢɢ, эɬɢɦɢ 
аɜɬɨɪаɦɢ ɛɵɥɨ ɫɞеɥаɧɨ ɡаɤɥɸɱеɧɢе, ɱɬɨ ɦɨɳɧɨɫɬɶ ɞɪеɜɧɢх ɩɨɪɨɞ ɩɪɢɛɥɢɡɢɬеɥɶɧɨ ɜ ɞɜа ɪаɡа ɦеɧɶɲе, 
ɱеɦ аɧаɥɨɝɢɱɧɵх ɫɨɜɪеɦеɧɧɵх ɨɫаɞɤɨɜ. ɗɬɢ ɞаɧɧɵе ɢɦеɸɬ ɜаɠɧɨе ɡɧаɱеɧɢе ɞɥɹ уɫɬаɧɨɜɥеɧɢɹ ɫɤɨɪɨɫɬɢ 
ɨɫаɞɤɨɧаɤɨɧаɤɨɩɥеɧɢɹ ɜ ɞɪеɜɧɢх ɜɨɞɨеɦах, хɨɬɹ ɞɥɹ ɢх ɩɪɢɦеɧеɧɢɹ ɜ ɤɨɧɤɪеɬɧɵх ɫɥуɱаɹх ɬɪеɛуеɬɫɹ 
ɨɩɪеɞеɥеɧɧаɹ ɨɫɬɨɪɨɠɧɨɫɬɶ, ɬаɤ ɤаɤ ɫɥеɞуеɬ уɱеɫɬɶ, ɱɬɨ ɜ ɝеɨɥɨɝɢɱеɫɤɨɦ ɩɪɨɲɥɨɦ, ɤаɤ уɠе ɨɬɦеɱаɥɨɫɶ 
ɜɵɲе, уɫɥɨɜɢɹ ɨɫаɞɤɨɧаɤɨɩɥеɧɢɹ, ɩɨ ɜɫеɣ ɜеɪɨɹɬɧɨɫɬɢ, ɨɬɥɢɱаɥɢɫɶ ɨɬ ɫɨɜɪеɦеɧɧɵх. 

ȼ ɨɤɪаɢɧɧɵх ɦɨɪɹх  ɫеɞɢɦеɧɬаɰɢɹ ɢɞеɬ ɜ ɬɪɢ ɪаɡа ɛɵɫɬɪее, ɱеɦ ɧа ɩɥаɬɮɨɪɦах (3,85 ɢ 1,45 
ɫɦ/1000 ɥеɬ ɫɨɨɬɜеɬɫɬɜеɧɧɨ). ɇаɢɛɨɥɶɳаɹ ɫɤɨɪɨɫɬɶ ɫеɞɢɦеɧɬаɰɢɢ ɨɬɦеɱаеɬɫɹ ɜ ɤɨɧɰе, а ɫаɦаɹ 
ɦеɞɥеɧɧаɹ – ɜ ɫеɪеɞɢɧе ɬеɤɬɨɧɢɱеɫɤɢх ɰɢɤɥɨɜ (Рɨɧɨɜ ɢ ɞɪ. 1976). 

Ɉɛɨɛɳеɧɢе ɞаɧɧɵх ɨ ɫɤɨɪɨɫɬɢ ɫеɞɢɦеɧɬаɰɢɢ ɜ ɪаɡɧɵх ɬеɤɬɨɧɢɱеɫɤɢх ɫɬɪуɤɬуɪах (ɩɥаɬɮɨɪɦеɧɧɵе 
ɜɩаɞɢɧɵ, ɨɤɪаɢɧɧɵе ɦɨɪɹ, ɩɪеɞɝɨɪɧɵе ɩɪɨɝɢɛɵ, ɪɢɮɬɨɜɵе ɜɩаɞɢɧɵ ɢ ɞɪ.), ɩɨɤаɡɵɜаеɬ, ɱɬɨ ɫаɦаɹ 
ɦеɞɥеɧɧаɹ ɫеɞɢɦеɧɬаɰɢɹ ɩɪɨɢɫхɨɞɢɥа ɜ ɩɥаɬɮɨɪɦеɧɧɵх ɜɩаɞɢɧах, а ɫаɦаɹ ɛɵɫɬɪаɹ – ɜ ɩɪеɞɝɨɪɧɵх 
ɩɪɨɝɢɛах (2-6  ɢ 4-1100 ɫɦ/1000 ɥеɬ ɫɨɨɬɜеɬɫɬɜеɧɧɨ) (SМСаКЛ, 1976). 

ɉɪɢɜеɞеɧɧɵе ɜɵɲе ɰɢɮɪɵ ɨ ɫɤɨɪɨɫɬɢ ɫеɞɢɦеɧɬаɰɢɢ ɞɥɹ  ɫɨɜɪеɦеɧɧɵх ɢ  ɞɪеɜɧɢх ɨɬɥɨɠеɧɢɣ 
ɨɬɪаɠаɸɬ ɨɛɳɢе ɡаɤɨɧɨɦеɪɧɨɫɬɢ ɩɨ ɞаɧɧɨɦу ɜɨɩɪɨɫу ɞɥɹ ɪаɡɧɵх ɫеɞɢɦеɧɬаɰɢɨɧɧɵх ɛаɫɫеɣɧɨɜ ɢ  
ɹɜɥɹɸɬɫɹ еɫɬеɫɬɜеɧɧɨ ɩɪɢɛɥɢɡɢɬеɥɶɧɵɦɢ. Ɉɞɧаɤɨ, ɩɪɢ ɧаɥɢɱɢɢ ɞɨɫɬɨɜеɪɧɵх ɝеɨɥɨɝɢɱеɫɤɢх ɞаɧɧɵх, 
ɤаɤɨɜɵɦɢ ɹɜɥɹɸɬɫɹ  ɬɨɱɧаɹ ɦɨɳɧɨɫɬɶ ɢ ɜɨɡɪаɫɬ ɢɫɫɥеɞуеɦɵх ɨɬɥɨɠеɧɢɣ, а ɬаɤɠе ɢх ɥɢɬɨɥɨɝɢɱеɫɤаɹ 
ɨɞɧɨɪɨɞɧɨɫɬɶ, ɜɨɡɦɨɠɧɨ ɩɨɥуɱɢɬɶ ɨɬɧɨɫɢɬеɥɶɧɨ ɞɨɫɬɨɜеɪɧɵе ɰɢɮɪɵ ɨ ɫɤɨɪɨɫɬɢ ɫеɞɢɦеɧɬаɰɢɢ. 
Таɤɢɦ ɬɪеɛɨɜаɧɢɹɦ, ɩɨ ɧаɲеɦу ɦɧеɧɢɸ, ɜɩɨɥɧе ɨɬɜеɱаɸɬ ɢɡуɱеɧɧɵе ɧаɦɢ ɜеɪхɧеэɨɰеɧɨɜɵе 
ɨɛɪаɡɨɜаɧɢɹ Ɂаɩаɞɧɨɣ Ⱥɛхаɡɢɢ. 

 
 

ɋɤɨɪɨɫɬɶ ɨɫɚɞɤɨɧɚɤɨɩɥɟɧɢɹ ɜɟɪɯɧɟɷɨɰɟɧɜɵɯ ɨɛɪɚɡɨɜɚɧɢɣ Ɂɚɩɚɞɧɨɣ Ⱥɛɯɚɡɢɢ 

 
ȼɵɛɨɪ ɞаɧɧɨɣ ɬеɪɪɢɬɨɪɢɢ, ɤɨɬɨɪаɹ ɨхɜаɬɵɜаеɬ ɛаɫɫеɣɧɵ ɪеɤ ɉɫɨу, Ȼɡɵɛɶ ɢ Ʉɨɞɨɪɢ, ɞɥɹ ɪеɲеɧɢɹ 

ɩɨɫɬаɜɥеɧɧɨɣ ɡаɞаɱɢ ɨɛуɫɥɨɜɥеɧ ɧеɤɨɬɨɪɵɦɢ ɮаɤɬɨɪаɦɢ. ȼ ɱаɫɬɧɨɫɬɢ, ɨɧа ɨхɜаɬɵɜаеɬ ɞɜе ɬеɤɬɨ-
ɧɢɱеɫɤɢе еɞɢɧɢɰɵ: ɋɤɥаɞɱаɬуɸ ɫɢɫɬеɦу Ȼɨɥɶɲɨɝɨ Ʉаɜɤаɡа (ɧа ɫеɜеɪе) ɢ Ɂаɤаɜɤаɡɫɤуɸ ɦеɠɝɨɪɧуɸ 
ɨɛɥаɫɬɶ (ɧа ɸɝе). ɇа эɬɨɣ ɬеɪɪɢɬɨɪɢɢ ɜ ɬеɱеɧɢе  ɪаɧɧеɝɨ ɦеɥа-ɨɥɢɝɨɰеɧа ɜɤɥɸɱɢɬеɥɶɧɨ ɫуɳеɫɬɜɨɜаɥ 
еɞɢɧɵɣ ɫеɞɢɦеɧɬаɰɢɨɧɧɵɣ ɛаɫɫеɣɧ, ɝɞе ɩɪɨɢɫхɨɞɢɥɨ ɧеɩɪеɪɵɜɧɨе ɨɫаɞɤɨɧаɤɨɩɥеɧɢе, ɜɨ ɜɪеɦɹ 
ɤɨɬɨɪɨɝɨ ɧаɤɨɩɥɹɥɢɫɶ ɢɡɜеɫɬɤɨɜɨ-ɬеɪɪɢɝеɧɧɵе ɨɫаɞɤɢ.   

 ɑɬɨ ɠе ɤаɫаеɬɫɹ ɜɵɛɨɪа ɜɪеɦеɧɢ, ɬɨ ɨɧ ɨɛуɫɥɨɜɥеɧ ɬеɦɢ ɩаɥеɨɝеɨɝɪаɮɢɱеɫɤɢɦɢ ɢ ɮаɰɢаɥɶɧɵɦɢ 
ɢɡɦеɧеɧɢɹɦɢ, ɤɨɬɨɪɵе ɢɦеɥɢ ɦеɫɬɨ ɧа Ʉаɜɤаɡе, ɤаɤ ɢ ɜɨ ɜɫеɦ Ⱥɥɶɩɢɣɫɤɨɦ-Ƚɢɦаɥаɣɫɤɨɦ ɫɤɥаɞɱаɬɨɦ 
ɩɨɹɫе ɜ ɪеɡуɥɶɬаɬе ɩɪɨɹɜɥеɧɢɹ ɩɢɪеɧеɣɫɤɨɣ ɮаɡɵ ɫɤɥаɞɱаɬɨɫɬɢ ɜɨ ɜɬɨɪɨɣ ɩɨɥɨɜɢɧе ɩɨɡɞɧеɝɨ эɨɰеɧа, ɱɬɨ 
еɫɬеɫɬɜеɧɧɨ ɨɬɪаɡɢɥɨɫɶ ɢ ɧа ɫɤɨɪɨɫɬɢ ɨɫаɞɤɨɧаɤɨɩɥеɧɢɹ (Ɇаɣɫаɞɡе,1984). 

ȼ ɬеɱеɧɢе ɩɨɡɞɧеɝɨ эɨɰеɧа ɜ ɨɬɦеɱеɧɧɨɦ ɜɵɲе ɫеɞɢɦеɧɬаɰɢɨɧɧɨɦ ɛаɫɫеɣɧе ɫуɳеɫɬɜɨɜаɥɢ ɞɜе 
ɪаɡɥɢɱɧɵе ɮаɰɢаɥɶɧɵе ɡɨɧɵ ɨɫаɞɤɨɧаɤɨɩɥеɧɢɹ: ɡɨɧа ɫɦеɲаɧɧɵх ɮаɰɢɣ (ɜ ɡаɩаɞɧɨɣ ɱаɫɬɢ) ɢ ɫуɛɩɥаɬ-
ɮɨɪɦеɧɧɵх ɮаɰɢɣ (ɜ ɜɨɫɬɨɱɧɨɣ ɢ ɸɠɧɨɣ ɱаɫɬɹх). ȼ ɩеɪɜɨɣ ɨɫɠɞаɥɢɫɶ ɤаɤ ɫуɛɩɥаɬɮɨɪɦеɧɧɵе (ɩеɪɜаɹ 
ɩɨɥɨɜɢɧа ɩɨɡɞɧеɝɨ эɨɰеɧа), ɬаɤ ɢ ɪеɝɪеɫɫɢɜɧɵе ɦɨɥаɫɫɨɜɵе ɨɬɥɨɠеɧɢɹ ɩɪеɞɝɨɪɧɨɝɨ ɩɪɨɝɢɛа (ɜɬɨɪаɹ 
ɩɨɥɨɜɢɧа ɩɨɡɞɧеɝɨ эɨɰеɧа). ȼ ɬɨ ɜɪеɦɹ, ɤаɤ ɜ ɜɨɫɬɨɱɧɨɣ ɡɨɧе ɜ ɬеɱеɧɢе ɜɫеɝɨ ɩɨɡɞɧеɝɨ эɨɰеɧа 
ɨɫаɠɞаɥɢɫɶ ɢɫɤɥɸɱɢɬеɥɶɧɨ ɫуɛɩɥаɬɮɨɪɦеɧɧɵе ɨɬɥɨɠеɧɢɹ ɜ ɜɢɞе ɦеɪɝеɥеɣ. Ɂɨɧа ɫɦеɲаɧɧɵх ɮаɰɢɣ 
ɪаɫɩɨɥɨɠеɧа ɬɨɥɶɤɨ  ɜ ɩɪеɞеɥах ɸɠɧɨɝɨ ɫɤɥɨɧа Ȼɨɥɶɲɨɝɨ Ʉаɜɤаɡа, а ɡɨɧа ɫуɛɩɥаɬɮɨɪɦеɧɧɵх ɮаɰɢɣ 
ɨхɜаɬɵɜаеɬ ɨɛе ɬеɤɬɨɧɢɱеɫɤɢе еɞɢɧɢɰɵ (ȘȐșй мдй 

Ɉɬɥɨɠеɧɢɹ ɫɦеɲаɧɧɵх ɮаɰɢɣ ɧаɢɛɨɥее ɲɢɪɨɤɨ ɪаɡɜɢɬɵ ɜ ɩɪеɞеɥах Ⱥɱɦаɪɞɫɤɨɣ ɢ Тɪɨɣɰɤɨɣ 
ɫɢɧɤɥɢɧаɥеɣ, а ɫуɛɩɥаɬɮɨɪɦеɧɧɵе ɨɬɥɨɠеɧɢɹ - ɜ ɦеɠɞуɪеɱɶе Ɇɸɫɫеɪа – Ⱥɩɫɬа ɢ ɜ ɪаɣɨɧе ɇɨɜɨɝɨ 
Ⱥɮɨɧа, ɤɨɬɨɪɵе ɪаɫɩɨɥɨɠеɧɧɵ ɫɨɨɬɜеɬɫɬɜеɧɧɨ ɧа ɘɠɧɨɦ ɫɤɥɨɧе Ȼɨɥɶɲɨɝɨ Ʉаɜɤаɡа ɢ ɜ Ɂаɤаɜɤаɡɫɤɨɣ 
ɦеɠɝɨɪɧɨɣ ɨɛɥаɫɬɢ.  

ȼ ɪаɫɫɦаɬɪɢɜаеɦɨɣ ɮаɰɢаɥɶɧɨɣ ɡɨɧе ɜеɪхɧеэɨɰеɧɨɜɵе ɨɬɥɨɠеɧɢɹ ɫ ɩɨɫɬеɩеɧɧɵɦ ɩеɪехɨɞɨɦ 
ɫɥеɞуɸɬ ɡа ɩɨɪɨɞаɦɢ ɛɚɝɧɚɪɫɤɨɣ ɫɜɢɬɵ, ɩɪеɞɫɬаɜɥеɧɧɨɣ ɡеɥеɧɨɜаɬɨ-ɫеɪɵɦɢ ɢ ɫеɪɵɦɢ ɦеɪɝеɥɹɦɢ. 
ɋɪеɞɧеэɨɰеɧɨɜɵɣ ɜɨɡɪаɫɬ эɬɢх ɨɬɥɨɠеɧɢɣ ɩɨɞɬɜеɪɠɞаеɬɫɹ ɧаɧɨɩɥаɧɤɬɨɧɨɦ (Ƚаɜɬаɞɡе, 1986) ɢ ɦеɥɤɢɦɢ 
ɮɨɪаɦɢɧɢɮеɪаɦɢ (ɋаɥуɤɜаɞɡе, ɐаɝаɪеɥɢ, Ƚаɜɬаɞɡе. 1990). 
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Рɢɫ. 1. ɉаɥеɨɝеɨɝɪаɮɢɱеɫɤаɹ ɫхеɦа ɞɥɹ ɜɬɨɪɨɣ ɩɨɥɨɜɢɧɵ ɩɨɡɞɧеɝɨ эɨɰеɧа. I-ǹȒȓȈȌȟȈȚȈȧ șȐșȚȍȔȈ ǩȖȓȤȠȖȋȖ 
ǲȈȊȒȈȏȈ. II-ǯȈȒȈȊȒȈȏșȒȈȧ ȔȍȎȋȖȘȕȈȧ ȖȉȓȈșȚȤй 1-ɫуɲа;  2-ɡɨɧа ɫɦеɲаɧɧɵх ɮаɰɢɣ;  3-ɡɨɧа ɫуɛɩɥаɬɮɨɪɦеɧɧɵх ɮаɰɢɣ. 
Ƚɪаɧɢɰɵ: 4-ɮаɰаɥɶɧɵх ɡɨɧ; 5-ɬеɤɬɨɧɢɱеɫɤɢх еɞɢɧɢɰ; 6- ɦɨɪɹ ɢ ɫуɲɢ; 7-ȓȐȕȐȧ  ȗȘȖȜȐȓȧц 
 
ɁɈɇȺ ɋɆȿɒȺɇɇɕɏ ɎȺɐИɃ 
 

ɋаɦаɹ ɧɢɠɧɹɹ ɱаɫɬɶ ɜеɪхɧеɝɨ эɨɰеɧа ɩɪеɞɫɬаɜɥеɧа ɷɝɪɢɫɫɤɨɣ ɫɜɢɬɨɣ, ɫɥаɝаеɦɨɣ ɤɨɪɢɱɧеɜаɬɨ-
ɫеɪɵɦɢ, ɤɨɪɢɱɧеɜɵɦɢ ɩɥɢɬɱаɬɵɦɢ, ɛɢɬуɦɢɧɨɡɧɵɦɢ ɦеɪɝеɥɹɦɢ ɫɨ ɦɧɨɠеɫɬɜɨɦ ɨɫɬаɬɤɨɜ ɱеɲуɣ ɪɵɛ, ɜ 
ɬɨɦ ɱɢɫɥе LТЫШХОЩТЬ МКЮМКЬТМК RШЦ. ɗɬɢ ɨɬɥɨɠеɧɢɹ  ɜ  ɥɢɬеɪаɬуɪе  ɢɡɜеɫɬɧɵ ɤаɤ „ɥɢɪɨɥеɩɢɫɨɜɵе ɦеɪɝе-
ɥɢ“, ɹɜɥɹɸɳɢеɫɹ аɧаɥɨɝɨɦ ɤɭɦɫɤɨɣ ɫɜɢɬɵ ɋеɜеɪɧɨɝɨ Ʉаɜɤаɡа. ɋɬɪаɬɢɝɪаɮɢɱеɫɤɨе ɩɨɥɨɠеɧɢе ɩɨɫɥеɞɧеɣ 
ɢ ɫɨɨɬɜеɬɫɬɜеɧɧɨ ɜɨɡɪаɫɬ ɥɢɪɨɥеɩɢɫɨɜɵх ɦеɪɝеɥеɣ ɞɨ ɧаɫɬɨɹɳеɝɨ ɜɪеɦеɧɢ ɨɫɬаеɬɫɹ ɞɢɫɤуɫɫɢɨɧɧɵɦ. 

Ɉɞɧɢ аɜɬɨɪɵ эɬɢ ɨɬɥɨɠеɧɢɹ ɨɬɧɨɫɹɬ ɤ ɜеɪхаɦ ɫɪеɞɧеɝɨ эɨɰеɧа (Ƚɨɥеɜ, 1980; Ʉɪаɲеɧɢɧɧɢɤɨɜ, 
ɉɬухɹɧ,1986 ɢ ɞɪ.), ɞɪуɝɢе-ɤ ɧɢɡаɦ ɜеɪхɧеɝɨ эɨɰеɧа (Ɇ.Ʉаɱаɪаɜа, 1954; ɋаɥуɤɜаɞɡе, 1965 ɢ ɞɪ.). ɑаɫɬɶ 
ɢɫɫɥеɞɨɜаɬеɥеɣ ɥɢɪɨɥеɩɢɫɨɜɵе ɦеɪɝеɥɢ ɨɬɧɨɫɹɬ ɤ  ɜеɪхаɦ ɫɪеɞɧеɝɨ ɢ ɧɢɡаɦ ɜеɪхɧеɝɨ эɨɰеɧа (ɒуɰɤаɹ, 
1970; Ɇɪеɜɥɢɲɜɢɥɢ, 1978). 

Ⱦɥɹ уɬɨɱɧеɧɢɹ ɜɨɡɪаɫɬа эɝɪɢɫɫɤɨɣ ɫɜɢɬɵ, ɢɧɬеɪеɫɧɵе ɞаɧɧɵе ɫуɳеɫɬɜуɸɬ ɜ ɪаɫɫɦаɬɪɢɜаеɦɨɦ 
ɧаɦɢ ɪеɝɢɨɧе. ȼ ɱаɫɬɧɨɬɢ, ɜ ɜɨɫɬɨɱɧɨɣ ɱаɫɬɢ ɪаɣɨɧа (ɦеɠɞу ɫɫ. Ʉаɥɞахɜаɪа ɢ Ȼɥаɛуɪхɜа), ɜ ɜеɪхɧеɣ 
ɱаɫɬɢ эɝɪɢɫɫɤɨɣ ɫɜɢɬɵ ɛɵɥɢ ɧаɣɞеɧɵ NЮЦЦЮХТЭОЬ ТЧМЫКЬЬКЭЮЬ, N. CСКЯКЧЧОЬТ, уɤаɡɵɜаɸɳɢе ɧа ɜеɪхɧе-
эɨɰеɧɨɜɵɣ ɜɨɡɪаɫɬ ɜɦеɳаɸɳɢх ɩɨɪɨɞ (ɋаɥуɤɜаɞɡе, 1965). ȼ ɥɢɪɨɥеɩɢɫɨɜɵх ɦеɪɝеɥɹх ɦеɫɬаɦɢ 
ɫɨɞеɪɠаɬɫɹ ɢ ɩеɪеɨɬɥɨɠеɧɧɵе ɫɪеɞɧеэɨɰеɧɨɜɵе ɨɪɝаɧɢɱеɫɤɢе ɨɫɬаɬɤɢ, ɜ ɬɨɦ ɱɢɫɥе ɢ ɮɨɪаɦɢɧɢɮеɪɵ 
ɡɨɧɵ GХШЛТРОЫТЧК ЭЮЫМЦОЧТМК.  

Иɫхɨɞɹ ɢɡ ɜɵɲеɫɤаɡаɧɧɨɝɨ, ɫ уɱеɬɨɦ ɫɩеɰɢɮɢɤɢ ɫеɞɢɦеɧɬаɰɢɨɧɧɵх уɫɥɨɜɢɣ (ɫеɪɨɜɨɞɨɪɨɞɧɨе 
ɡаɪаɠеɧɢе ɦɨɪɫɤɨɣ ɫɪеɞɵ) ɦɨɠɧɨ ɞɨɩуɫɬɢɬɶ, ɱɬɨ эɝɪɢɫɫɤаɹ [ɤуɦɫɤаɹ) ɫɜɢɬа ɧе ɢɦееɬ ɫɬɪɨɝɨ 
ɨɩɪеɞеɥеɧɧɵх ɫɬɪаɬɢɝɪаɮɢɱеɫɤɢх ɝɪаɧɢɰ ɢ ее ɧɢɠɧɹɹ ɢ ɜеɪхɧɹɹ ɝɪаɧɢɰɵ ɹɜɥɹɸɬɫɹ ɫɤɨɥɶɡɹɳɢɦɢ ɨɬ 
ɜеɪхɨɜ ɫɪеɞɧеɝɨ ɞɨ ɧɢɡɨɜ ɜеɪхɧеɝɨ эɨɰеɧа ɜɤɥɸɱɢɬеɥɶɧɨ. Ɇɨɳɧɨɫɬɶ эɝɪɢɫɫɤɨɣ ɫɜɢɬɵ ɤɨɥеɛɥеɬɫɹ ɜ 
ɩɪеɞеɥах 20-35 ɦ. 

Кɥɞɢɚɧɫɤɚɹ ɫɜɢɬɚ ɛеɡ ɫɥеɞɨɜ ɩеɪеɪɵɜа ɧаɥеɝаеɬ ɧа ɦеɪɝеɥɢ эɝɪɢɫɫɤɨɣ ɫɜɢɬɵ (ɪɢɫ. 2). Ʌɢɬɨɥɨɝɢ-
ɱеɫɤɢ ɨɧа ɩɪеɞɫɬаɜɥеɧа ɡеɥеɧɨɜаɬɨ-ɫеɪɵɦɢ ɦеɪɝеɥɹɦɢ. ȼ ɧɢх ɧаɛɥɸɞаɸɬɫɹ ɜɤɥɸɱеɧɢɹ ɩɢɪɢɬа ɢ 
ɥɢɦɨɧɢɬɢɡɢɪɨɜаɧɧɵе ɤɨɧɤɪеɰɢɢ. ɉɨ ɦеɥɤɢɦ ɮɨɪаɦɢɧɢɮеɪаɦ, ɩɪɢɫуɬɫɬɜуɸɳɢɦ ɜ эɬɢх ɦеɪɝеɥɹх, 
Ƚ.ɋ.Ƚɨɞеɪɞɡɢɲɜɢɥɢ (1979) ɜɵɞеɥɢɥа ɡɨɧу GХШЛТРОЫКЩЬТЬ ТЧНОб, ɱɬɨ уɤаɡɵɜаеɬ ɧа ɜеɪхɧеэɨɰеɧɨɜɵɣ 
ɜɨɡɪаɫɬ ɜɦеɳаɸɳɢх ɩɨɪɨɞ. Ɇɨɳɧɨɫɬɶ ɫɜɢɬɵ ɫɨɫɬаɜɥɹеɬ 25-40 ɦ. 

ɋɥеɞуɸɳаɹ ɜɵɲе ɦɚɰɟɫɬɢɧɫɤɚɹ ɫɜɢɬɚ ɢɝɪаеɬ ɜаɠɧуɸ ɪɨɥɶ ɜ ɝеɨɥɨɝɢɱеɫɤɨɦ ɫɬɪɨеɧɢɢ ɧе ɬɨɥɶɤɨ 
ɪаɫɫɦаɬɪɢɜаеɦɨɣ ɮаɰɢаɥɶɧɨɣ ɡɨɧɵ, ɧɨ ɢ ɜɫеɣ Ⱥɞɥеɪɫɤɨɣ ɞеɩɪеɫɫɢɢ. Ɉɧа ɪаɫɩɪɨɫɬɪаɧеɧа ɜ ɦеɠɞуɪеɱɶе 
Ɇаɰеɫɬа - ɏаɲуɩɫе ɢ ɥɢɬɨɥɨɝɢɱеɫɤɢ ɩɪеɞɫɬаɜɥеɧа ɪеɝɪеɫɫɢɜɧɵɦɢ ɨɛɪаɡɨɜаɧɢɹɦɢ, ɜ ɤɨɬɨɪɵх 
ɜɵɞеɥɹɸɬɫɹ ɬɪɢ ɝɨɪɢɡɨɧɬа: ɧɢɠɧɣ-ɩеɫɱаɧɨ-ɝɥɢɧɢɫɬɵɣ, ɫɪеɞɧɢɣ - ―ɝɨɪɢɡɨɧɬ ɫ ɜɤɥɸɱеɧɢɹɦɢ‖ (ɨɥɢɫɬɨɫɬ-
ɪɨɦɵ) ɢ ɜеɪхɧɢɣ - ɝɥɢɧɢɫɬɨ-ɩеɫɱаɧɢɫɬɵɣ (Ɇаɣɫаɞɡе, 1987). ȼеɪхɧеэɨɰеɧɨɜɵɣ ɜɨɡɪаɫɬ ɪаɫɫɦаɬɪɵɜаеɦɨɣ 
ɫɜɢɬɵ, ɧа ɨɫɧɨɜаɧɢɢ ɮауɧɢɫɬɢɱеɫɤɢх ɞаɧɧɵх, уɫɬаɧɨɜɥеɧ ɦɧɨɝɢɦɢ ɢɫɫɥеɞɨɜаɬеɥɹɦɢ (И.Ʉаɱаɪаɜа, 1944; 
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Ʉеɥɥеɪ, Ɇеɧɧеɪ, 1945; Ʌаɥɢеɜ, 1964; ɉаɩаɜа, Ƚɨɞеɪɞɡɢɲɜɢɥɢ, 1968; Ƚ.ɋ.Ƚɨɞеɪɞɡɢɲɜɢɥɢ, 1971; 
ɋаɥуɤɜаɞɡе, 1972 ɢ ɞɪ.).   

Пɟɫɱɚɧɨ-ɝɥɢɧɢɫɬɵɣ ɝɨɪɢɡɨɧɬ ɜ ɧɢɠɧеɣ ɱаɫɬɢ ɩɪеɞɫɬаɜɥеɧ ɦеɪɝеɥɹɦɢ, ɪеɞɤɨ–ɤаɪɛɨɧаɬɧɵɦɢ 
ɝɥɢɧаɦɢ. ȼɜеɪх ɩɨ ɪаɡɪеɡу ɤɨɥɢɱеɫɬɜɨ ɢ ɦɨɳɧɨɫɬɶ ɩеɫɱаɧɢɤɨɜɵх ɩɪɨɫɥɨеɜ ɩɨɫɬеɩеɧɧɨ уɜеɥɢɱɢɜаеɬɫɹ. 
Ɇɨɳɧɨɫɬɶ  ɝɨɪɢɡɨɧɬа ɦеɧɹеɬɫɹ ɨɬ 30 ɞɨ 80 ɦ. 

“Гɨɪɢɡɨɧɬ ɫ ɜɤɥɸɱɟɧɢɹɦɢ” (ɨɥɢɫɬɨɫɬɪɨɦɵ) ɲɢɪɨɤɨ ɪаɡɜɢɬ ɜ Ⱥɱɦаɪɞɫɤɨɣ ɫɢɧɤɥɢɧаɥɢ. ɘɠɧее, 
ɜɵхɨɞɵ эɬɢх ɨɛɪаɡɨɜаɧɢɣ ɧе ɮɢɤɫɢɪуɸɬɫɹ – ɡɞеɫɶ ɜеɪхɧɢɣ ɝɨɪɢɡɨɧɬ ɦаɰеɫɬɢɧɫɤɨɣ ɫɜɢɬɵ (ɩеɫɱаɧɨ-
ɝɥɢɧɢɫɬɵɣ) ɧеɩɨɫɪеɞɫɬɜеɧɧɨ ɧаɥеɝаеɬ ɧа ɧɢɠɧɢɣ (ɝɥɢɧɢɫɬɨ-ɩеɫɱаɧɢɫɬɵɣ). 

ɉеɪехɨɞ ɨɥɢɫɬɨɫɬɪɨɦɨɜ ɜ ɩɨɞɫɬɢɥаɸɳɢɣ ɩеɫɱаɧɨ-ɝɥɢɧɢɫɬɵɣ ɢ ɫɥеɞуɸɳɢɣ ɡа ɧɢɦ ɝɥɢɧɢɫɬɨ-
ɩеɫɱаɧɢɫɬɵɣ ɝɨɪɢɡɨɧɬɵ ɫɨɝɥаɫɧɵɣ. ɋɨɫɬаɜ ɨɥɢɫɬɨɥɢɬɨɜ ɪаɡɧɨɨɛɪаɡеɧ (ɦеɪɝеɥɢ, ɢɡɜеɫɬɧɹɤɢ, ɩеɫɱаɧɢɤɢ, 
ɤɪеɦɧɢ ɢ ɞɪ.). ɐеɦеɧɬɢɪуɸɳаɹ ɦаɫɫа ɩɪеɞɫɬаɜɥеɧа ɩеɫɱаɧɵɦɢ ɦеɪɝеɥɹɦɢ ɢ ɤаɪɛɨɧаɬɧɵɦɢ ɝɥɢɧаɦɢ. 
Ɉɥɢɫɬɨɫɬɪɨɦɵ хаɪаɤɬеɪɢɡуɸɬɫɹ ɡаɩуɬаɧɧɵɦ ɧаɩɥаɫɬɨɜаɧɢеɦ ɢ ɩɪеɞɫɬаɜɥɹɸɬ ɫɨɛɨɣ ɨɛɪаɡɨɜаɧɢɹ 
ɬеɤɬɨɧɨ-ɝɪаɜɢɬаɰɢɨɧɧɨɝɨ ɩɪɨɢɫхɨɠɞеɧɢɹ. 

Иɡ ɨɥɢɫɬɨɥɢɬɨɜ ɜɵɞеɥɹɸɬɫɹ ɩɥɢɬɱаɬɵе ɜеɪхɧеэɨɰеɧɨɜɵе ɥɢɪɨɥеɩɢɫɨɜɵе ɦеɪɝеɥɢ, ɤɨɬɨɪɵе 
ɩɪеɨɛɥаɞаɸɬ ɧаɞ ɞɪуɝɢɦɢ ɨɛɥɨɦɤаɦɢ ɤаɤ ɩɨ ɤɨɥɢɱеɫɬɜу, ɬаɤ ɢ ɩɨ ɪаɡɦеɪу. Ɉɬɞеɥɶɧɵе ɢх ɝɥɵɛɵ ɜ 
ɩɨɩеɪеɱɧɢɤе ɩɪеɜɵɲаɸɬ ɧеɫɤɨɥɶɤɨ ɞеɫɹɬɤɨɜ ɦеɬɪɨɜ. Их ɫɥɨɢɫɬɨɫɬɶ ɱаɫɬɨ ɫɨɜɩаɞаеɬ ɫ эɥеɦеɧɬаɦɢ ɡаɥе-
ɝаɧɢɹ ɝɨɪɢɡɨɧɬа, ɱɬɨ ɦɨɠеɬ ɫɨɡɞаɬɶ ɥɨɠɧɨе ɩɪеɞɫɬаɜɥеɧɢе ɨ ɩеɪɜɢɱɧɨɦ ɡаɥеɝаɧɢɢ ɨɬɞеɥɶɧɵх ɢх 
ɜɤɥɸɱеɧɢɣ.  

Ɉɥɢɫɬɨɫɬɪɨɦɵ ɦаɰеɫɬɢɧɫɤɨɣ ɫɜɢɬɵ ɹɜɥɹɸɬɫɹ ɫɢɧхɪɨɧɧɵɦɢ ɨɛɪаɡɨɜаɧɢɹɦɢ ɜеɪхɧеэɨɰеɧɨɜɵх 
ɨɥɢɫɬɨɫɬɪɨɦɨɜ, ɪаɡɜɢɬɵх ɜ ɜɨɫɬɨɱɧɨɦ ɫеɝɦеɧɬе ɸɠɧɨɝɨ ɫɤɥɨɧа Ȼɨɥɶɲɨɝɨ Ʉаɜɤаɡа  (Ɇаɣɫаɞɡе,  1994), 
ɹɜɥɹɹɫɶ „șȖȉȣȚȐȑȕȣȔȐ ȖȚȓȖȎȍȕȐȧȔȐ“. Ɉɧɢ ɹɜɥɹɹɸɬɫɹ ɫɜɨеɨɛɪаɡɧɵɦɢ ɦаɪɤɢɪуɸɳɢɦɢ ɨɛɪаɡɨɜаɧɢɹɦɢ, 
ɩɨɡɜɨɥɹɸɳɢɦɢ уɫɬаɧɨɜɢɬɶ ɜɪеɦɹ ɢ ɞɥɢɬеɥɶɧɨɫɬɶ ɩɪɨɹɜɥеɧɢɹ ɩɢɪеɧеɣɫɤɨɣ ɮаɡɵ ɫɤɥаɞɱаɬɨɫɬɢ 
(Maisadze, 2008., Gamkrelidze, Maisadze, 2010). Их ɦɨɳɧɨɫɬɶ  ɢɡɦеɧɱɢɜа ɢ ɧе  ɩɪеɜɵɲаеɬ 245 ɦ. 

ȼеɪхɧɸɸ ɱаɫɬɶ ɦаɰеɫɬɢɧɫɤɨɣ ɫɜɢɬɵ – ɝɥɢɧɢɫɬɨ-ɩɟɫɱɚɧɢɫɬɵɣ ɝɨɪɢɡɨɧɬ,  ɜ ɧɢɠɧеɣ ɱаɫɬɢ ɫɥаɝаɸɬ 
ɬеɦɧɨ-ɫеɪɵе ɝɥɢɧɵ ɢ, ɜ ɩɨɞɱɢɧеɧɧɨɦ ɤɨɥɢɱеɫɬɜе, ɩеɫɱаɧɵе ɦеɪɝеɥɢ. ȼ ɧɢх ɢɦеɸɬɫɹ ɬɨɧɤɢе ɩɪɨɫɥɨɢ 
аɪɤɨɡɨɜɨ-ɤɜаɪɰеɜɵх ɦеɥɤɨɡеɪɧɢɫɬɵх ɤаɪɛɨɧаɬɧɵх ɩеɫɱаɧɢɤɨɜ, ɪɨɥɶ ɤɨɬɨɪɵх ɜɜеɪх ɩɨ ɪаɡɪеɡу ɡаɦеɬɧɨ 
ɜɨɡɪаɫɬаеɬ. ɗɬɢ ɩеɫɱаɧɢɤɢ ɜɦеɫɬе ɫ ɤаɪɛɨɧаɬɧɵɦɢ ɝɥɢɧаɦɢ ɢ ɩеɫɱаɧɢɫɬɵɦɢ ɦеɪɝеɥɹɦɢ, ɫɥаɝаɸɬ 
ɜеɪхɧɢɣ ɝɨɪɢɡɨɧɬ ɦаɰеɫɬɢɧɫɤɨɣ ɫɜɢɬɵ, ɦɨɳɧɨɫɬɶ ɤɨɬɨɪɨɣ ɦеɧɹеɬɫɹ ɨɬ 100 ɞɨ 150 ɦ. 

ɉɨ ɜɨɫхɨɞɹɳеɦу ɪаɡɪеɡу ɧаɞ ɦаɰеɫɬɢɧɫɤɨɣ ɫɜɢɬɨɣ ɫɨɝɥаɫɧɨ ɡаɥеɝаеɬ ɯɨɫɬɢɧɫɤɚɹ ɫɜɢɬɚ ɨɥɢɝɨɰе-
ɧа, ɫɥаɝаɸɳаɹɫɹ ɜ ɨɫɧɨɜɧɨɦ ɛɨɥее ɩɥɨɬɧɵɦɢ ɩеɫɱаɧɢɤаɦɢ. 
 
ɁɈɇȺ ɋɍȻɉɅȺТɎɈРɆȿɇɇɕɏ ɎȺɐИɃ 
 

Юɠɧɵɣ ɫɤɥɨɧ Бɨɥɶɲɨɝɨ Кɚɜɤɚɡɚ 

 

ȼ ɞаɧɧɨɣ ɮаɰɢаɥɶɧɨɣ ɡɨɧе ɜеɪхɧеэɨɰеɧɨɜɵе ɨɛɪаɨɜаɧɢɹ ɩɨɥɧɨɫɬɶɸ ɩɪеɞɫɬаɜɥеɧɵ ɦеɪɝеɥɢɫɬɨɣ 
ɮаɰɢеɣ (ɪɢɫ. 2). Ɉɧɢ ɩɨɫɬеɩеɧɧɨ ɫɦеɧɹɸɬ ɫɪеɞɧеэɨɰеɧɨɜɵе „ɧɢɠɧɟɮɨɪɚɦɢɧɢɮɟɪɨɜɵɟ ɦɟɪɝɟɥɢ„ 
ɹɜɥɹɸɳɢеɫɹ ɫɢɧхɪɨɧɧɵɦɢ ɨɛɪаɡɨɜаɧɢɹɦɢ уɩɨɦɹɧуɬɨɣ ɜɵɲе ɛɚɝɧɚɪɫɤɨɣ ɫɜɢɬɵ ɫɪеɞɧеɝɨ эɨɰеɧа. 

 ɇɢɠɧɸɸ ɱаɫɬɶ ɜеɪхɧеɝɨ эɨɰеɧа ɫɥаɝаɸɬ ɥɢɪɨɥеɩɢɫɨɜɵе ɦеɪɝеɥɢ ɷɝɪɢɫɫɤɨɣ ɫɜɢɬɵ, 
ɩɪеɞɫɬаɜɥеɧɧɨɣ ɩɥɢɬɱаɬɵɦɢ ɬеɦɧɵɦɢ ɦеɪɝеɥɹɦɢ, ɜ ɤɨɬɨɪɵх ɨɛɢɥɶɧɨ ɫɨɞеɪɠаɬɫɹ ɱеɲуɢ  ɢ ɡуɛɵ ɪɵɛ. 
Ɇɨɳɧɨɫɬɶ ɫɜɢɬɵ ɤɨɥеɛɥеɬɫɹ ɜ ɞɢаɩаɡɨɧе 20-60 ɦ. 

 ȼ ɜɨɫхɨɞɹɳеɦ ɪаɡɪеɡе ɥɢɪɨɥеɩɢɫɨɜɵе ɦеɪɝеɥɢ ɫɦеɧɹɸɬɫɹ ɥɢɬɨɥɨɝɢɱеɫɤɢ ɨɞɧɨɨɛɪаɡɧɵɦɢ 
ɡеɥеɧɨɜаɬɨ-ɫеɪɵɦɢ ɦеɪɝеɥɹɦɢ ɚɪɝɜɟɬɫɤɨɣ ɫɜɢɬɵ, ɜ ɤɨɬɨɪɨɣ ɧаɛɥɸɞаɸɬɫɹ ɪеɞɤɢе ɩɪɨɫɥɨɢ ɩɥɨɬɧɵх 
ɢɡɜеɫɬɧɹɤɨɜ. ɉɨ ɧуɦɦуɥɢɬɨɜɨɣ ɮауɧе (ɋаɥуɤɜаɞɡе, 1965) ɢ ɧаɧɨɩɥаɧɤɬɨɧу (Ƚаɜɬаɞɡе, 1986) аɪɝɜеɬɫɤаɹ 
ɫɜɢɬа ɞаɬɢɪуеɬɫɹ ɜеɪхɧɢɦ эɨɰеɧɨɦ. Ɉɧа ɹɜɥɹеɬɫɹ ɫɢɧхɪɨɧɧɵɦ ɨɛɪаɡɨɜаɧɢеɦ ɤɥɞɢаɧɫɤɨɣ ɢ 
ɦаɰеɫɬɢɧɫɤɨɣ ɫɜɢɬ (ɪɢɫ. 2). Ɇɨɳɧɨɫɬɶ аɪɝɜеɬɫɤɨɣ ɫɜɢɬɵ ɦеɧɹеɬɫɹ ɜ ɩɪеɞеɥах 50-70 ɦ. 

ɉɨ ɜɨɫхɨɞɹɳеɦу ɪаɡɪеɡу ɦеɪɝеɥɢ аɪɝɜеɬɫɤɨɣ ɫɜɢɬɵ ɫɦеɧɹɸɬɫɹ ɨɥɢɝɨɰеɧɨɜɵɦɢ ɨɬɥɨɠеɧɢɹɦɢ 
ɦɚɣɤɨɩɫɤɨɣ ɫɟɪɢɢ, ɧɢɠɧɹɹ ɱаɫɬɶ ɤɨɬɨɪɨɣ ɩɪеɞɫɬаɜɥеɧа ɛɨɥɶɲеɣ ɱаɫɬɶɸ ɤаɪɛɨɧаɬɧɵɦɢ ɝɥɢɧаɦɢ. 

 
Зɚɤɚɜɤɚɡɫɤɚɹ ɦɟɠɝɨɪɧɚɹ ɨɛɥɚɫɬɶ 

 
ȼеɪхɧеэɨɰеɧɨɜɵе ɨɛɪаɡɨɜɧɢɹ ɜ ɪаɫɫɦаɬɪɢɜаеɦɨɣ ɬеɤɬɨɧɢɱеɫɤɨɣ ɡɨɧе ɩɨɥɶɡуɸɬɫɹ ɨɝɪаɧɢɱеɧɧɵɦ 

ɪаɫɩɪɨɫɬɪаɧеɧɢеɦ,  ɨɛɧаɠаɹɫɶ  ɦеɠɞу ɪ. Ȼɡɵɛɶ ɢ ɫ.Ⱥɱаɧɞаɪа ɢ ɜ ɪаɣɨɧе  ɇɨɜɨɝɨ Ⱥɮɨɧа. Ɉɧɢ ɫɨɝɥаɫɧɨ 
ɫɥеɞуɸɬ ɡа  ɫɪеɞɧеэɨɰеɧɨɜɵɦɢ ɨɛɪаɡɨɜаɧɢɹɦɢ, ɤɨɬɨɪɵе ɜ ɡаɩаɞɧɨɣ ɱаɫɬɢ  ɩɪеɞɫɬаɜɥеɧɵ  ɡеɥеɧɨɜаɬɨ-
ɫеɪɵɦɢ ɦеɪɝеɥɹɦɢ, а ɜ ɜɨɫɬɨɱɧɨɣ (ɪаɣɨɧ ɇɨɜɨɝɨ Ⱥɮɨɧа) - ɩɥɨɬɧɵɦɢ ɨɪɝаɧɨɝеɧɧɨ-ɞеɬɪɢɬɨɜɵɦɢ 
ɢɡɜеɫɬɧɹɤаɦɢ .  
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ɋаɦɢ ɠе ɜеɪхɧеэɨɰеɧɨɜɵе ɨɛɪаɡɨɜаɧɢɹ ɜ ɧɢɠɧеɣ ɱаɫɬɢ ɩɪеɞɫɬаɜɥеɧɵ  ɛуɪɨɜаɬɵɦɢ ɩɥɢɬɱаɬɵɦɢ 
ɦеɪɝеɥɹɦɢ ɷɝɪɢɫɫɤɨɣ ɫɜɢɬɵ  (25-70 ɦ), а ɜ ɜеɪхɧеɣ–„ɜɟɪɯɧɟɮɨɪɚɦɢɧɢɮɟɪɨɜɵɦɢ ɦɟɪɝɟɥɹɦɢ„ (15-60 ɦ), 
ɤɨɬɨɪɵе ɫɜеɪху ɫɨɝɥаɫɧɨ ɩеɪеɤɪɵɜаɸɬɫа ɩɨɪɨɞаɦɢ ɦɚɣɤɨɩɫɤɨɣ ɫɟɪɢɢ. 

ɉеɪеɞ ɬеɦ, ɤаɤ ɩеɪеɣɬɢ ɤ ɜɵɱɢɫɥеɧɢɸ ɫɤɨɪɨɫɬɢ ɨɫаɞɤɨɧаɤɨɩɥеɧɢɹ ɞɥɹ ɜеɪхɝɧэɨɰеɧɨɜɵх 
ɨɬɥɨɠеɧɢɣ, ɫɥеɞуеɬ ɨɬɦеɬɢɬɶ, ɱɬɨ ɫɤɨɪɨɫɬɢ ɨɫаɞɤɨɧаɤɨɩɥеɧɢɹ ɜ ɩеɪɜуɸ ɨɱеɪеɞɶ ɡаɜɢɫɹɬ ɨɬ ɫɨɨɬɧɨɲеɧɢɹ 
ɢɧɬеɧɫɢɜɧɨɫɬɢ ɩɪɢɜɧɨɫа ɨɫаɞɨɱɧɨɝɨ ɦаɬеɪɢаɥа ɜ ɛаɫɫеɣɧ, ɪаɡɦɵɜа ɨɫаɞɤɨɜ ɢ ɫɤɨɪɨɫɬɢ ɩɪɨɝɢɛаɧɢɹ ɞɧа 
ɛаɫɫеɣɧа. ɋɱɢɬаеɬɫɹ, ɱɬɨ ɞɥɹ ɤɨɦɩеɧɫɢɪɨɜаɧɧɵх ɩɪɨɝɢɛɨɜ, ɤаɤɨɜɨɣ ɢ ɛɵɥа Ⱥɞɥеɪɫɤаɹ ɞеɩɪеɫɫɢɹ, 
ɫɤɨɪɨɫɬɶ ɨɫаɞɤɨɧаɤɨɩɥеɧɢɹ ɹɜɥɹеɬɫɹ ɨɩɪеɞеɥеɧɧɵɦ ɤɪɢɬеɪɢеɦ ɞɥɹ хаɪаɤɬеɪɢɫɬɢɤɢ ɬеɤɬɨɧɢɱеɫɤɨɝɨ 
ɩɪɨɝɢɛаɧɢɹ. 

Ɉɩɪеɞеɥеɧɢɹ ɫɤɨɪɨɫɬɢ ɫеɞɢɦеɧɬаɰɢɢ ɩɪɨɜɨɞɢɥɨɫɶ  ɦеɬɨɞɨɦ, ɤɨɬɨɪɵɣ ɩɨɞɪаɡуɦеɜаеɬ ɞеɥеɧɢе 
ɨɛɳеɣ ɦɨɳɧɨɫɬɢ ɩɨɪɨɞ ɧа ɱɢɫɥɨ ɥеɬ, ɡа ɤɨɬɨɪɨе ɨɧɢ ɨɛɪаɡɨɜаɥɢɫɶ. ɉɨ ɩɨɫɥеɞɧеɣ ɦеɠɞуɧаɪɨɞɧɨɣ хɪɨɧɨ-
ɫɬɪаɬɢɝɪаɮɢɱеɫɤɨɣ ɬаɛɥɢɰе (International ChronoЬЭЫКЭТРЫКЩСв..., 2013) ɩɪɨɞɨɥɠɢɬеɥɶɧɨɫɬɶ ɩɨɡɞɧеɝɨ 
эɨɰеɧа ɪаɜɧа 4,1 ɦɥɧ. ɥеɬ. ɋ ɩɪɢɦеɧеɧɢеɦ уɩɨɦɹɧуɬɨɝɨ ɜɵɲе ɦеɬɨɞа ɨɩɪеɞеɥеɧɢɹ ɫɤɨɪɨɫɬɢ 
ɫеɞɢɦеɧɬаɰɢɢ уɫɬаɧɨɜɥеɧɨ, ɱɬɨ ɞɥɹ ɡɨɧɵ ɫуɛɩɥаɬɮɨɪɦеɧɧɵх ɮаɰɢɣ ɸɠɧɨɝɨ ɫɤɥɨɧа Ȼɨɥɶɲɨɝɨ Ʉаɜɤаɡа, 
ɝɞе ɜ ɬеɱеɧɢɢ ɜɫеɝɨ ɩɨɡɞɧеɝɨ эɨɰеɧа ɨɫаɠɞаɥɢɫɶ ɥɢɬɨɥɨɝɢɱеɫɤɢ ɨɞɧɨɪɨɞɧɵе ɨɬɥɨɠеɧɢɹ ɜ ɜɢɞе ɦеɪɝеɥеɣ 
(эɝɪɢɫɫɤаɹ ɢ аɪɝɜеɬɫɤаɹ ɫɜɢɬɵ) ɢ ɞɥɹ ɡɨɧɵ ɫуɛɩɥаɬɮɨɪɦеɧɧɵх ɩɨɪɨɞ Ɂаɤаɜɤаɡɫɤɨɣ ɦеɠɝɨɪɧɨɣ ɨɛɥаɫɬɢ 
(эɝɪɢɫɫɤаɹ ɫɜɢɬа, „ɜеɪхɧеɮɨɪаɦɢɧɢɮеɪɨɜɵе ɦеɪɝеɥɢ„), ɦаɤɫɢɦаɥɶɧаɹ ɦɨɳɧɨɫɬɶ ɤɨɬɨɪɵх ɫɨɫɬаɜɥɹеɬ 130 
ɦ,  ɫɤɨɪɨɫɬɶ ɨɫаɞɤɨɧаɤɨɩɥеɧɢɹ ɪаɜɧа 3.17 ɫɦ/1000 ɥеɬ. Иɫхɨɞɹ ɢɡ эɬɨɣ ɰɢɮɪɵ ɦɨɠɧɨ ɜɵɱɢɫɥɢɬɶ ɜɪеɦɹ  
ɧаɤɨɩɥеɧɢɹ ɨɬɞеɥɶɧɵх ɫɜɢɬ. ȼ ɱаɫɬɧɨɫɬɢ, ɜ ɡɨɧе ɫɦеɲаɧɧɵх ɮаɰɢɣ  ɷɝɪɢɫɫɤɚɹ ɫɜɢɬɚ ɧаɤɨɩɢɥаɫɶ ɜ 
ɬеɱеɧɢе 1.1 ɦɥɧ. ɥеɬ, а ɤɥɞɢɚɧɫɤɚɹ ɫɜɢɬɚ–1.3 ɦɥɧ. ɥеɬ. ɋуɦɦɢɪуɹ эɬɢ ɞɜа ɩɨɤаɡаɬеɥɹ ɦɨɠɧɨ ɨɩɪеɞеɥɢɬɶ 
ɩɪɨɞɨɥɠɢɬеɥɶɧɨɫɬɶ ɧаɤɨɩɥеɧɢɹ  ɦаɰеɫɬɢɧɫɤɨɣ ɫɜɢɬɵ, ɤɨɬɨɪаɹ ɫɨɫɬаɜɥɹеɬ 1,7 ɦɥɧ. ɥеɬ, ɩɪɢ ɫɪеɞɧеɣ 
ɫɤɨɪɨɫɬɢ ɫеɞɢɦеɧɬаɰɢɢ  27.4 ɫɦ/1000 ɥеɬ. 

Ɂɞеɫɶ ɠе ɫɥеɞуеɬ уɱеɫɬɶ ɧеɨɞɧɨɪɨɞɧɵɣ ɥɢɬɨɥɨɝɢɱеɫɤɢɣ ɫɨɫɬаɜ ɦаɰеɫɬɢɧɫɤɨɣ ɫɜɢɬɵ. ȼ ɫɢɥу эɬɨɝɨ 
ɛɨɥɶɲаɹ ɱаɫɬɶ ɜɪеɦеɧɢ ɩɪɢхɨɞɢɬɫɹ ɧа ɨɫаɠɞеɧɢе  ɧɨɪɦаɥɶɧɨ-ɨɫаɞɨɱɧɵх ɩɨɪɨɞ (ɧɢɠɧɢɣ ɢ ɜеɪхɧɢɣ 
ɝɨɪɢɡɨɧɬɵ ɫɜɢɬɵ). ɑɬɨ ɠе ɤаɫаеɬɫɹ ɨɥɢɫɬɨɫɬɪɨɦɨɜ, ɢх ɨɛɪаɡɨɜаɧɢе, ɤаɤ уɠе ɨɬɦеɱаɥɨɫɶ, ɡаɧɢɦаеɬ ɜеɫɶɦа 
ɤɨɪɨɬɤɢɣ ɩɪɨɦеɠуɬɨɤ ɜɪеɦеɧɢ. ȼ ɧаɲеɦ ɫɥуɱае, ɩɨ ɤɨɦɩɥеɤɫу ɦеɥɤɢх ɮɨɪаɦɢɧɢɮеɪ ɩеɪɜɵе ɞɜа 
ɝɨɪɢɡɨɧɬа ɦаɰеɫɬɢɧɫɤɨɣ ɫɜɢɬɵ (ɩеɫɱаɧɨ-ɝɥɢɧɢɫɬɵɣ ɢ ɨɥɢɫɬɨɫɬɪɨɦɨɜɵɣ) ɨɬɧɨɫɹɬɫɹ ɤ ɡɨɧе  GХШЛТРОЫКЩЬТЬ 
ТЧНОб (FТЧХКЯ), а ɜеɪхɧɢɣ (ɝɥɢɧɢɫɬɨ-ɩеɫɱаɧɢɫɬɵɣ) – ɤ ɡɨɧе BШХТЯТЧК (Ƚɨɞеɪɞɡɢɲɜɢɥɢ, 1971., ɋаɥуɤɜаɞɡе, 
1972). 

Ⱦɥɹ ɫуɛɩɥаɬɮɨɪɦеɧɧɵх ɨɬɥɨɠеɧɢɣ ɜɨɫɬɨɱɧɨɣ ɱаɫɬɢ ɘɠɧɨɝɨ ɫɤɥɨɧа Ȼɨɥɶɲɨɝɨ Ʉаɜɤаɡа  ɜɪеɦɹ 
ɧаɤɨɩɥеɧɢɹ ɞɥɹ ɷɝɪɢɫɫɤɨɣ ɫɜɢɬɵ ɫɨɫɬаɜɥɹеɬ 1.9 ɦɥɧ. ɥеɬ, а ɞɥɹ ɚɪɝɜɟɬɫɤɨɣ ɫɜɢɬɵ–2.2 ɦɥɧ. ɥеɬ. Ⱦɥɹ 
ɫуɛɩɥаɬɮɨɪɦеɧɧɵх ɨɬɥɨɠеɧɢɣ Ɂаɤаɜɤаɡɫɤɨɣ ɦеɠɝɨɪɧɨɣ ɨɛɥаɫɬɢ эɬɢ ɩɨɤаɡаɬеɥɢ  аɧаɥɨɝɢɱɧɵ: ɞɥɹ 
эɝɪɢɫɫɤɨɣ ɫɜɢɬɵ–2.2 ɦɥɧ. ɥеɬ, а ɞɥɹ „ɜеɪхɧеɮɨɪаɦɢɧɢɮеɪɨɜɵх ɦеɪɝеɥеɣ„–1.9 ɦɥɧ. ɥеɬ. 

ɉеɪеɞ ɬеɦ, ɤаɤ ɩеɪеɣɬɢ ɤ ɡаɤɥɸɱɢɬеɥɶɧɨɣ ɱаɫɬɢ ɧаɲеɣ ɫɬаɬɶɢ, ɢɧɬеɪеɫɧɨ ɨɡɧаɤɨɦɢɬɶɫɹ ɜɤɪаɬɰе ɫ 
ɬеɦɢ ɝеɨɥɨɝɢɱеɫɤɢɦɢ ɩɪɨɰеɫɫаɦɢ, ɤɨɬɨɪɵе ɢɦеɥɢ ɦеɫɬɨ ɧа ɪаɫɫɦаɬɪɢɜаеɦɨɣ ɬеɪɪɢɬɨɪɢɢ ɜ ɬеɱеɧɢе 
ɩɨɡɞɧеɝɨ эɨɰеɧа.  

 

 
 
Рɢɫ. 2. Ʌɢɬɨɥɨɝɨ-ɫɬɪаɬɢɝɪаɮɢɱеɫɤɢе ɤɨɥɨɧɤɢ ɫɜɨɞɧɵх ɪаɡɪеɡɨɜ. I  – ɘɠɧɵɣ ɫɤɥɨɧ Ȼɨɥɶɲɨɝɨ Ʉаɜɤаɡɵ; II – 
Ɂаɤаɜɤаɡɫɤаɹ ɦеɠɝɨɪɧаɹ ɨɛɥаɫɬɶ;.Ⱥ– ɡɨɧа ɫɦеɲаɧɧɵх ɮаɰɢɣ; ȼ- ɡɨɧа ɫуɛɩɥаɬɮɨɪɦеɧɧɵх ɮаɰɢɣ; 1-ɝɥɢɧɵ; 2-
ɩеɫɱаɧɢɤɢ; 3-ɨɥɢɫɬɨɫɬɪɨɦɵ;  4-ɦеɪɝеɥɢ; 5-ɢɡ- ɜеɫɬɧɹɤɢ;  а-аɪɝɜеɬɫɤаɹ ɫɜɢɬа;  ɤ-ɤɥɞɢаɧɫɤаɹ ɫɜɢɬа; Ц-ɦаɰеɫɬɢɧɫɤаɹ 
ɫɜɢɬа;  ɮ-ɜеɪхɧɢе ɮɨɪаɦɢɧɢɮеɪɨɜɵе ɦеɪɝеɥɢ;  э-эɝɪɢɫɫɤаɹ ɫɜɢɬа. 
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ɋуɳеɫɬɜɨɜаɜɲɢɣ ɫеɞɢɦеɧɬаɰɢɨɧɧɵɣ ɛаɫɫеɣɧ ɫ ɫеɜеɪа ɨɝɪаɧɢɱɢɜаɥɫɹ ɧеɜɵɫɨɤɨɣ ɫуɲеɣ Ⱥхɰу-
Ʉаɰɢɪха, ɤɨɬɨɪаɹ ɹɜɥɹɥаɫɶ ɨɫɧɨɜɧɵɦ ɩɨɫɬаɜɳɢɤɨɦ ɬеɪɪɢɝеɧɧɨɝɨ ɦаɬеɪɢаɥа ɞɥɹ ɞаɧɧɨɝɨ ɛаɫɫеɣɧа. ȼ 
ɧаɱаɥе ɩɨɡɞɧɨɝɨ эɨɰеɧа ɦɨɪɫɤаɹ ɫɪеɞа ɛɵɥа ɡаɪаɠеɧа ɫеɪɨɜɨɞɨɪɨɞɨɦ, ɱɬɨ ɨɛуɫɥɨɜɢɥɨ ɧаɤɨɩɥеɧɢе 
ɫɩеɰɢɮɢɱеɫɤɢх ɩɨɪɨɞ ɜ ɜɢɞе ɥɢɪɨɥеɩɢɫɨɜɵх ɦеɪɝеɥеɣ (эɝɪɢɫɫɤаɹ ɫɜɢɬа). ȼ ɨɫɬаɜɲееɫɹ ɜɪеɦɹ  ɩеɪɜɨɣ 
ɩɨɥɨɜɢɧɵ ɩɨɡɞɧеɝɨ эɨɰеɧа, ɤɨɝɞа ɜ ɛаɫɫеɣɧе ɩɨ-ɩɪеɠɧеɦу ɫɨхɪаɧɹɥɢɫɶ ɫуɛɩɥаɬɮɨɪɦеɧɧɵе уɫɥɨɜɢɹ, 
ɩɪɨɞɨɥɠаɥɨɫɶ ɨɫаɠɞеɧɢе ɦеɪɝеɥеɣ (ɤɥɞɢаɧɫɤаɹ ɫɜɢɬа ɢ ɧɢɠɧɹɹ ɱаɫɬɶ аɪɝɜеɬɫɤɨɣ ɫɜɢɬɵ), а ɫ ɜɬɨɪɨɣ 
ɩɨɥɨɜɢɧɵ ɩɨɡɞɧеɝɨ эɨɰеɧа, ɜ ɪеɡуɥɶɬаɬе аɤɬɢɜɢɡаɰɢɢ ɬеɤɬɨɧɢɱеɫɤɢх ɞɜɢɠеɧɢɣ, ɨɛуɫɥɨɜɥеɧɧɵх ɩɢ-
ɪеɧеɣɫɤɨɣ ɮаɡɨɣ ɫɤɥаɞɱаɬɨɫɬɢ, ɮɨɪɦɢɪуеɬɫɹ ɝаɝɪɫɤɨе ɩɨɞɜɨɞɧɨе ɩɨɞɧɹɬɢе, ɪаɡɝɪаɧɢɱɢɜаɸɳее ɛаɫɫеɣɧ  
ɧа ɞɜе ɱаɫɬɢ: ɡаɩаɞɧуɸ (ɡɨɧа ɫɦеɲаɧɧɵх ɮаɰɢɣ) ɢ ɜɨɫɬɨɱɧуɸ (ɡɨɧа ɫуɛɩɥаɬɮɨɪɦеɧɧɵх ɮаɰɢɣ) (ɪɢɫ. 3). 
ɉɨɫɥеɞɧɹɹ ɨхɜаɬɵɜаɥа ɤаɤ ɘɠɧɵɣ ɫɤɥɨɧ Ȼɨɥɶɲɨɝɨ Ʉаɜɤаɡа, ɬаɤ ɢ Ɂаɤаɜɤаɡɫɤуɸ ɦеɠɝɨɪɧуɸ ɨɛɥаɫɬɶ. 

 

 
Рɢɫ.3. ɉаɥеɨɝеɝɪаɮɢɱеɫɤɢе ɩɪɨɮɢɥɢ ɫеɞɢɦеɧɬаɰɢɨɧɧɨɝɨ ɛаɫɫеɣɧа ɩɨ ɥɢɧɢɢ Ⱥ-Ȼ (șȔй ȘȐșй мд I-ɧаɱаɥɨ ɩɨɡɞɧеɝɨ 
эɨɰеɧа, II-ɤɨɧеɰ ɩɨɡɞɧеɝɨ эɨɰеɧа c-ɡɨɧа ɫуɛɩɥаɬɮɨɪɦеɧɧɵх ɮаɰɢɣ; d-ɡɨɧа ɫɦеɲаɧɧɵх ɮаɰɢɣ. 

ȼ ɡаɩаɞɧɨɦ  ɛаɫɫеɣɧе, ɫɨ ɜɬɨɪɨɣ ɩɨɥɨɜɢɧɵ ɩɨɡɞɧеɝɨ эɨɰеɧа, ɨɬɱеɬɥɢɜɨ ɧаɦеɱаеɬɫɹ ɩɪɨɝɢɛаɧɢе 
ɞɧа ɛаɫɫеɣɧа, ɨɛɪаɡɨɜаɧɢе ɩɪеɞɝɨɪɧɨɝɨ ɩɪɨɝɢɛа (ɧɵɧеɲɧɹɹ Ⱥɞɥеɪɫɤаɹ ɞеɩɪеɫɫɢɹ) (ɪɢɫ. 3) ɢ ɪеɝɪеɫɫɢɹ 
ɦɨɪɹ ɜ ɫɦеɠɧɨɦ ɩɨɞɧɹɬɢɢ. Ʉаɤ ɜɢɞɧɨ ɢɡ ɥɢɬɨɥɨɝɨ-ɮаɰɢаɥɶɧɨɣ хаɪаɤɬеɪɢɫɬɢɤɢ ɜеɪхɧеэɨɰеɧɨɜɵх ɨɬ-
ɥɨɠеɧɢɣ ɜɨɫɬɨɱɧɨɝɨ ɨɤɨɧɱаɧɢɹ Ⱥɞɥеɪɫɤɨɣ ɞеɩɪеɫɫɢɢ, ɜ эɬɨ ɜɪеɦɹ ɡɞеɫɶ ɩɪɨɢɫхɨɞɢɥ ɩɪɢɜɧɨɫ ɡɧаɱɢɬе-
ɥɶɧɨɝɨ ɤɨɥɢɱеɫɬɜа ɬеɪɪɢɝеɧɧɨɝɨ ɦаɬеɪɢаɥа, ɨɛуɫɥɨɜɢɜɲɢɣ ɧаɤɨɩɥеɧɢе ɦɨɳɧɨɣ ɦаɰеɫɬɢɧɫɤɨɣ ɫɜɢɬɵ 
(310-птр Ȕд. ɑɬɨ ɠе ɤаɫаеɬɫɹ ɜɨɫɬɨɱɧɨɣ ɱаɫɬɢ ɛаɫɫеɣɧа, ɬаɦ ɢ ɜɨ ɜɬɨɪɨɣ ɩɨɥɨɜɢɧе ɩɨɡɞɧеɝɨ эɨɰеɧа 
ɫɨхɪаɧɢɥɢɫɶ ɫуɛɩɥаɬɮɨɪɦеɧɧɵе уɫɥɨɜɢɹ ɢ ɩɪɨɞɨɥɠаɥɢ ɨɫаɠɞаɬɶɫɹ  ɦеɪɝеɥɢ (ɪɢɫ. 2). 
 

Ɂɚɤɥɸɱɟɧɢɟ 
ɉɪɢɜеɞеɧɧɵе ɜɵɲе ɰɢɮɪɵ ɨ ɫɤɨɪɨɫɬɢ ɫеɞɢɦеɧɬаɰɢɢ ɞɥɹ  ɫɨɜɪеɦеɧɧɵх ɢ  ɞɪеɜɧɢх ɨɬɥɨɠеɧɢɣ 

ɨɬɪаɠаɸɬ ɨɛɳɢе ɢх ɡаɤɨɧɨɦеɪɧɨɫɬɢ ɞɥɹ ɪаɡɧɵх ɫеɞɢɦеɧɬаɰɢɨɧɧɵх ɛаɫɫеɣɧɨɜ ɢ ɹɜɥɹɸɬɫɹ еɫɬеɫɬɜеɧɧɨ 
ɩɪɢɛɥɢɡɢɬеɥɶɧɵɦɢ. Ɉɞɧаɤɨ, ɩɪɢ ɧаɥɢɱɢɢ ɞɨɫɬɨɜеɪɧɵх ɝеɨɥɨɝɢɱеɫɤɢх ɞаɧɧɵх, ɤаɤɨɜɵɦɢ ɹɜɥɹɸɬɫɹ  
ɬɨɱɧаɹ ɦɨɳɧɨɫɬɶ ɢ ɜɨɡɪаɫɬ ɢɫɫɥеɞуеɦɵх ɨɬɥɨɠеɧɢɣ, а ɬаɤɠе ɢх ɥɢɬɨɥɨɝɢɱеɫɤаɹ ɨɞɧɨɪɨɞɧɨɫɬɶ, ɫ ɱеɦ ɢ 
ɢɦееɦ ɞеɥɨ ɜ ɫɥуɱае ɜеɪхɧеэɨɰеɧɨɜɵх ɨɬɥɨɠеɧɢɣ Ɂаɩаɞɧɨɣ Ⱥɛхаɡɢɢ, ɜɨɡɦɨɠɧɨ ɩɨɥуɱɢɬɶ ɨɬɧɨɫɢɬеɥɶɧɨ 
ɞɨɫɬɨɜеɪɧɵе ɰɢɮɪɵ ɨ ɫɤɨɪɨɫɬɢ ɫеɞɢɦеɧɬаɰɢɢ.   

ɉɨɥуɱеɧɧɵе ɧаɦɢ ɰɢɮɪɵ ɫɤɨɪɨɫɬɢ ɨɫаɞɤɨɧаɤɨɩɥеɧɢɹ - 3.17 ɫɦ/1000 ɥеɬ ɞɥɹ ɫуɛɩɥаɬɮɨɪɦеɧɧɨɝɨ 
ɛаɫɫеɣɧа, ɢ 27.4 ɫɦ/1000 ɥеɬ ɞɥɹ ɩɪеɞɝɨɪɧɨɝɨ ɩɪɨɝɢɛа,  ɹɜɥɹɸɬɫɹ ɛɨɥее ɢɥɢ ɦеɧее ɞɨɫɬɨɜеɪɧɵɦɢ, хɨɬɹ 
ɨɧɢ, ɤаɤ ɢ ɜ ɛɨɥɶɲеɧɫɬɜе ɫɥуɱаеɜ, ɡаɧɢɠеɧɵ ɬ.ɤ. ɧе уɱɬеɧɨ уɩɥɨɬɧеɧɢе ɨɫаɞɤɨɜ. ȼ ɰеɥɨɦ ɠе, эɬɢ ɞаɧɧɵе 
ɩɨɥɧɨɫɬɶɸ ɫɨɨɬɜеɬɫɬɜуɸɬ ɬеɦ ɰɢɮɪаɦ, ɤɨɬɨɪɵе ɫуɳеɫɬɜуɸɬ ɞɥɹ ɪаɡɧɵх ɫеɞɢɦеɧɬаɰɢɨɧɧɵх ɛаɫɫеɣɧɨɜ 
ɫɨɩɪеɞеɥɶɧɵх ɪеɝɢɨɧɨɜ. Ⱦɥɹ ɩɪеɞɝɨɪɧɨɝɨ ɩɪɨɝɢɛа  Ⱥɞɥеɪɫɤɨɣ ɞеɩɪеɫɫɢɢ ɮɢɤɫɢɪуеɬɫɹ ɫɪаɜɧɢɬеɥɶɧɨ 
ɧɢɡɤаɹ ɫɤɨɪɨɫɬɶ ɫеɞɢɦеɧɬаɰɢɢ  (27.4 ɫɦ/1000 ɥеɬ), ɱɬɨ, ɩɨ ɜɫеɣ ɜеɪɨɹɬɧɨɫɬɢ, ɦɨɠɧɨ ɨɛɴɹɫɧɢɬɶ ɬеɦ, ɱɬɨ ɜ 
ɩɨɡɞɧеɦ эɨɰеɧе ɪеɥɶеɮ ɫуɲɢ Ⱥхɰу-Ʉаɰɢɪха еɳе ɧе ɛɵɥ ɞɨɫɬаɬɨɱɧɨ ɪаɫɱɥеɧеɧ ɢ ɞɨɫɬаɜɥɹɥ ɜ ɛаɫɫеɣɧ 
ɨɝɪаɧɢɱеɧɧɨе ɤɨɥɢɱеɫɬɜа ɬеɪɪɢɝеɧɧɨɝɨ ɦаɬеɪɢаɥа. ȿɫɥɢ ɤ эɬɨɦу ɞɨɛаɜɢɬɶ, ɱɬɨ ɞɥɹ ɤɨɦɩеɧɫɢɪɨɜаɧɧɵх 
ɩɪɨɝɢɛɨɜ ɫɤɨɪɨɫɬɶ ɨɫаɤɨɧаɤɨɩɥеɧɢɹ ɹɜɥɹеɬɫɹ ɨɩɪеɞеɥеɧɧɵɦ ɤɪɢɬеɪɢеɦ ɞɥɹ хаɪаɤɬеɪɢɫɬɢɤɢ 
ɬеɤɬɨɧɢɱеɫɤɨɝɨ ɩɪɨɝɢɛаɧɢɹ [Ʉуɤаɥ, 1987], ɦɨɠɧɨ ɡаɤɥɸɱɢɬɶ, ɱɬɨ ɜɨ ɜɬɨɪɨɣ ɩɨɥɨɜɢɧе ɩɨɡɞɧеɝɨ эɨɰеɧа ɜ 
ɡɨɧе ɫɦеɲаɧɧɵх ɮаɰɢɣ ɩɪɨɢɫхɨɞɢɥɨ ɦеɞɥеɧɧɨе ɩɪɨɝɢɛаɧɢе ɞɧа ɛаɫɫеɣɧа. ɋуɳеɫɬɜеɧɧɨе ɪаɫɱɥеɧеɧɢе 
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ɫуɲɢ Ⱥхɰу-Ʉаɰɢɪха ɢ ɡɧаɱɢɬеɥɶɧɨе ɩɪɨɝɢɛаɧɢе ɩɪеɞɝɨɪɧɨɝɨ ɩɪɨɝɢɛа ɧаɛɥɸɞаɸɬɫɹ уɠе ɜ ɨɥɢɝɨɰеɧе, 
ɤɨɝɞа ɧаɤаɩɥɢɜаɸɬɫɹ ɦɨɳɧɵе (ɞɨ 1500 ɦ) ɬеɪɪɢɝеɧɧɵе ɨɬɥɨɠеɧɢɹ хɨɫɬɢɧɫɤɨɣ ɢ ɫɨɱɢɧɫɤɨɣ ɫɜɢɬ.  
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ɆȿɏȺɇɂɁɆ ɂ ȽȿɈȾɂɇȺɆɂɄȺ ɎɈɊɆɂɊɈȼȺɇɂə ɋɄɅȺȾɑȺɌɈɃ ɋɌɊɍɄɌɍɊɕ 

ȾȺȽȿɋɌȺɇɋɄɈȽɈ ɄɅɂɇȺ 

 

Ɍ. ȼ. Ƚɢɨɪɝɨɛɢɚɧɢ, Ⱦ. ɉ. Ɂɚɤɚɪɚɹ* 

ɈɈɈ "Ʉаɜɤаɡɫɤаɹ ɝɨɪɧаɹ ɝɪуɩɩа*", Тɛɢɥɢɫɢ, Ƚɪуɡɢɹ 
 
The Mechanism of Formation and Geodynamics of the Folded Structure of the Daghestan Wedge. 

T.Giorgobiani, D.Zakaraia*. Caucasus Mining Group LTD*, Tbilisi, Georgia.  On the basis of detailed 
analysis of geological and structural data the conditions for the formation of folding of the Daghestan wedge are 
considered. There is shown that in its arcuate structure, along the northeast and northwest faults that frame the 
Daghestan wedge parallel to them, linear folds are located. In the central part of the wedge interference 
braɫhiform folding occur; they formed as a result of transversal overlapping on previously formed linear 
northwest folding of the newest deformations. The mechanism of the formation of cross-stress arising in the 
process of pushing through the triangular summit of the Mesozoic cover of the Daghestan zone was established. 
During the process of deformation perpendicular compression of the previous folding took place, causing the 
formation of interference structure and the arcuate shape of the Daghestan wedge. Dislocation of the considered 
zone was conditioned by geodynamics of the Eastern Caucasus and of the nannoplate of the same name. The 
last one in most recent times subducted under the Mesozoic complex of the Eastern Caucasus, conditioning the 
northeastern movement of the Daghestan wedge and its autonomous intersecting deformation. 

 
Ⱦаɝеɫɬаɧɫɤɢɣ ɤɥɢɧ, ɪаɫɩɨɥɨɠеɧɧɵɣ ɜ ɫеɜеɪɨ-ɜɨɫɬɨɱɧɨɣ ɱаɫɬɢ ȼɨɫɬɨɱɧɨɝɨ Ʉаɜɤаɡа, ɹɜɥɹеɬɫɹ 

ɨɞɧɢɦ ɢɡ ɤɪуɩɧɵх ɩɨɩеɪеɱɧɵх ɩɨɞɧɹɬɢɣ Ȼɨɥɶɲɨɝɨ Ʉаɜɤаɡа (Ɇɢɥаɧɨɜɫɤɢɣ, ɏаɢɧ, 1963), ɞɥɢɧа ɤɨɬɨɪɨɝɨ 
ɜ ɨɫɧɨɜаɧɢɢ ɫɨɫɬаɜɥɹеɬ 240 ɤɦ, а ɲɢɪɢɧа ɞɨɫɬɢɝаеɬ 85 ɤɦ. Ⱦаɝеɫɬаɧɫɤɢɣ ɤɥɢɧ ɜ ɨɫɧɨɜɧɨɦ ɫɥɨɠеɧ 
ɬеɪɪɢɝеɧɧɵɦɢ ɢ ɤаɪɛɨɧаɬɧɵɦɢ ɬɨɥɳаɦɢ ɫ ɨɛɳеɣ ɦɨɳɧɨɫɬɶɸ ɛɨɥее 4 ɤɦ, ɫɨɫɬɨɹɳɢɣ ɢɡ ɞɜух ɪаɡɥɢɱɧɵх 
ɤɨɦɩɥеɤɫɨɜ. ɇɢɠɧɢɣ ɩɪеɞɫɬаɜɥеɧ ɩеɫɱаɧɨ-ɝɥɢɧɢɫɬɵɦɢ ɨɬɥɨɠеɧɢɹɦɢ ɧɢɠɧеɣ ɢ ɫɪеɞɧеɣ ɸɪɵ, а ɜеɪхɧɢɣ 
- ɦеɪɝеɥɢɫɬɨ-ɢɡɜеɫɬɧɹɤɨɜɵɦɢ ɩɨɪɨɞаɦɢ ɜеɪхɧеɣ ɸɪɵ ɢ ɦеɥа. ɉеɪеɤɪɵɜаɸɳɢе ɦеɥ ɩаɥеɨɝеɧɨɜɵе 
(ɩаɥеɨɰеɧ-эɨɰеɧ) ɬɨɥɳɢ ɜ ɨɫɧɨɜɧɨɦ ɫɨɫɬɨɹɬ ɢɡ ɦеɪɝеɥеɣ ɢ аɪɝɢɥɥɢɬɨɜ, ɪеɞɤɨ ɝɥɢɧɢɫɬɵх ɢɡɜеɫɬɧɹɤɨɜ, ɫ 
ɨɛɳеɣ ɦɨɳɧɨɫɬɶɸ ɞɨ 300 ɦ. 

ȼ ɫɬɪуɤɬуɪɧɨɦ ɨɬɧɨɲеɧɢɢ Ⱦаɝеɫɬаɧɫɤɢɣ ɤɥɢɧ ɩɪеɞɫɬаɜɥɹеɬ ɫɨɛɨɣ ɝɨɪɢɡɨɧɬаɥɶɧуɸ ɫɬуɩеɧɶ ɢɥɢ 
ɬеɪɪаɫу, ɤɨɬɨɪɵɣ ɧа ɸɝɨ-ɡаɩаɞе ɫɨɱɥеɧɹеɬɫɹ ɫ ɛɨɥее ɜɵɫɨɤɨɣ ɫɬуɩеɧɶɸ аɧɬɢɤɥɢɧɨɪɢɹ Ȼɨɤɨɜɨɝɨ хɪеɛɬа 
(Ɇɢɥаɧɨɜɫɤɢɣ, ɏаɢɧ, 1963; ɋɨɪɫɤɢɣ, ɒɨɥɩɨ, 1962). ɇа ɫеɜеɪе Ⱦаɝеɫɬаɧɫɤɢɣ ɤɥɢɧ ɑеɪɧɨɝɨɪɫɤɨ-
ɋуɥаɤɫɤɢɦ, а ɧа ɫеɜеɪɨ-ɜɨɫɬɨɤе ȼɨɫɬɨɱɧɨ-Ⱦаɝеɫɬаɧɫɤɢɦ ɪаɡɥɨɦаɦɢ ɫɨɩɪɹɝаеɬɫɹ ɫ ɛɨɥее ɧɢɡɤɨɣ 
ɫɬуɩеɧɶɸ Теɪɫɤɨ-Ʉаɫɩɢɣɫɤɨɝɨ ɩɪɨɝɢɛа, ɡаɥɨɠеɧɧɨɝɨ ɧа эɩɢɝеɪɰɢɧɫɤɨɣ ɋɤɢɮɫɤɨɣ ɩɥаɬɮɨɪɦе. Ɇеɠɞу 
эɬɢɦɢ ɧаɪуɲеɧɢɹɦɢ ɧа ɜеɪɲɢɧе Ⱦаɝеɫɬаɧɫɤɨɝɨ ɤɥɢɧа ɨɬɦеɱаеɬɫɹ ɨɛɪаɦɥɹɸɳаɹ еɝɨ ɧаɞɜɢɝɨɜɨ-
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ɜɞɜɢɝɨɜаɹ ɡɨɧа ɫɥɨɠɧɨɣ ɨɤɪуɝɥɨɣ ɤɨɧɮɢɝуɪаɰɢɢ (Раɫɰɜеɬаеɜ, 1987; ɋɨɛɨɪɧɨɜ, 1991; Ʉɨɪɨɧɨɜɫɤɢɣ, 
1996). ɉɨ ɤɪаɹɦ Ⱦаɝеɫɬаɧɫɤɢɣ ɤɥɢɧ ɨɪɝаɧɢɱеɧ ɫ ɜɨɫɬɨɤа ɋаɦуɪɫɤɢɦ, а ɫ ɡаɩаɞа Ⱥɫɫа-Ⱥɪаɝɜɢɧɫɤɢɦ 
ɪаɡɥɨɦаɦɢ, ɩеɪеɫеɤаɸɳɢɦɢ ɜеɫɶ ȼɨɫɬɨɱɧɵɣ Ʉаɜɤаɡ ɢ Ɂаɤаɜɤаɡɫɤуɸ ɦɢɤɪɨɩɥɢɬу (ɪɢɫ. 1, 2) 

Теɪɪɢɬɨɪɢɹ Ⱦаɝеɫɬаɧɫɤɨɝɨ ɤɥɢɧа ɢɦееɬ ɜеɫɶɦа ɫɜɨеɨɛɪаɡɧɨе ɫɤɥаɞɱаɬɨе ɫɬɪɨеɧɢе, ɤɨɬɨɪɵɦ ɨɧа 
ɪеɡɤɨ ɜɵɞеɥɹеɬɫɹ ɨɬ ɫɨɩɪɹɠеɧɧɵх ɫ ɧɢɦ ɫɬɪуɤɬуɪ. ɋɤɥаɞɱаɬɨɫɬɶ ɪеɝɢɨɧа ɫуɳеɫɬɜеɧɧɨ ɨɬɥɢɱаеɬɫɹ ɨɬ 
ɧеɩɨɫɪеɞɫɬɜеɧɧɨɝɨ еɝɨ ɩɪɨɞɨɥɠеɧɢɹ ɧа ɡаɩаɞ Ⱥɪɝуɧ-Теɪеɤɫɤɨɣ ɩɨɥɨɫɵ аɧаɥɨɝɢɱɧɵх ɨɬɥɨɠеɧɢɣ, 
ɤɨɬɨɪаɹ ɫɥɨɠеɧа ɩɨɥɨɝɢɦɢ ɲɢɪɨɤɢɦɢ еɞɢɧɢɱɧɵɦɢ ɫɤɥаɞɤаɦɢ ɨɛɳеɤаɜɤаɡɫɤɨɝɨ ɩɪɨɫɬɢɪаɧɢɹ. ȼ 
ɩɪеɞеɥах Ⱦаɝеɫɬаɧɫɤɨɝɨ ɤɥɢɧа ɪаɡɜɢɬɵ ɦɧɨɝɨɩɨɪɹɞɤɨɜɵе, ɫɤɥаɞɱаɬɵе ɫɬɪуɤɬуɪɵ ɫаɦɵх ɪаɡɥɢɱɧɵх ɮɨɪɦ 
ɢ ɪаɡɦеɪɨɜ, ɨɛɪаɡуɸɳɢе ɫɢɫɬеɦу ɤуɥɢɫɨɨɛɪаɡɧɨ ɪаɫɩɨɥɨɠеɧɧɵх ɫɤɥаɞɨɤ. ȼ эɬɨɣ ɡɨɧе ɧаɛɥɸɞаеɬɫɹ 
ɲɢɪɨɤɢɣ ɫɩеɤɬɪ ɩɥɢɤаɬɢɜɨɜ - ɨɬ уɡɤɢх ɥɢɧеɣɧɵх ɞɨ ɲɢɪɨɤɢх ɛɪахɢɦɨɪɮɧɵх, а ɬаɤɠе ɥɢɧɡɨɜɢɞɧɵх, 
ɨɜаɥɶɧɵх, ɨɤɪуɝɥɵх, ɤɥɢɧɨɨɛɪаɡɧɵх ɫɤɥаɞɨɤ ɢ ɫɬɪуɤɬуɪ ɛɨɥее ɫɥɨɠɧɵх ɨɱеɪɬаɧɢɣ. Ȼɨɥɶɲɢɧɫɬɜɨ 
аɧɬɢɤɥɢɧаɥеɣ ɨɛɥаɞаɸɬ ɜ ɩɨɩеɪеɱɧɨɦ ɫеɱеɧɢɢ ɤɨɪɨɛɱаɬɨɣ ɮɨɪɦɨɣ, ɤɪуɬɵɦɢ ɤɪɵɥɶɹɦɢ ɢ ɩɨɥɨɝɨ 
ɧаɤɥɨɧеɧɧɵɦ ɫɜɨɞɨɦ. Ʉɪуɩɧɵе ɩɥɢɤаɬɢɜɧɵе ɫɬɪуɤɬуɪɵ ɢɦеɸɬ ɞɥɢɧу ɨɬ 10-20 ɞɨ 40-60 ɤɦ, а 
ɨɫɥɨɠɧɹɸɳɢе ɢх ɛɨɥее ɦеɥɤɢе - 3-7 ɤɦ. ɒɢɪɢɧа ɫɤɥаɞɨɤ ɤɨɥеɛɥеɬɫɹ ɜ ɩɪеɞеɥах 1-5 -15 ɤɦ. ȼеɫɶɦа 
ɢɡɦеɧɱɢɜа ɨɪɢеɧɬɢɪɨɜɤа ɪаɫɩɨɥɨɠеɧɢɹ ɫɬɪуɤɬуɪ, хаɪаɤɬеɪɧɨɣ ɨɫɨɛеɧɧɨɫɬɶɸ ɤɨɬɨɪɵх ɹɜɥɹеɬɫɹ ɱеɬɤɨ 
ɜɵɪаɠеɧɧаɹ уɧɞуɥɹɰɢɹ ɢх ɲаɪɧɢɪɨɜ. Ɂɞеɫɶ ɪаɡɜɢɬɵ ɫɤɥаɞɤɢ ɫеɜеɪɨ-ɡаɩаɞɧɨɝɨ (аɡ. 285-315), ɫеɜеɪɨ-
ɜɨɫɬɨɱɧɨɝɨ (аɡ. 65-75) ɢ ɫуɛɲɢɪɨɬɧɨɝɨ (аɡ. 265-275) ɩɪɨɫɬɢɪаɧɢɹ. Иɧɨɝɞа ɧаɛɥɸɞаɸɬɫɹ ɫɬɪуɤɬуɪɵ 
ɫуɛɦеɪɢɞɢɨɧаɥɶɧɨɝɨ (аɡ. 355-5) ɧаɩɪаɜɥеɧɢɹ. ɉɪɢ эɬɨɦ ɫɬɪуɤɬуɪɵ ɩеɪɜɵх ɞɜух ɨɪɢеɧɬɢɪɨɜɨɤ 
ɪаɫɩɨɥɨɠеɧɵ ɩɨ ɤɪаɹɦ Ⱦаɝеɫɬаɧɫɤɨɝɨ ɤɥɢɧа, а ɫеɜеɪɨ-ɡаɩаɞɧɵе ɛɨɥее ɦеɧɶɲɢх аɡɢɦуɬɨɜ ɢ 
ɫуɛɲɢɪɨɬɧɵе - ɜ еɝɨ ɫɪеɞɧеɣ ɱаɫɬɢ.  

ɋɨɜɨɤуɩɧɨɫɬɶ эɬɢх ɪаɡɧɨɨɛɪаɡɧɵх ɩɨ ɮɨɪɦе, ɨɪɢеɧɬɢɪɨɜɤе ɢ ɪаɡɦеɪаɦ ɫɤɥаɞɨɤ, ɫɨɡɞаеɬ ɜеɫɶɦа 
ɫɥɨɠɧɵɣ ɪɢɫуɧɨɤ ɫɤɥаɞɱаɬɨɫɬɢ Ⱦаɝеɫɬаɧɫɤɨɝɨ ɤɥɢɧа. ɏаɪаɤɬеɪ ɪаɫɩɨɥɨɠеɧɢɹ ɫɬɪуɤɬуɪ ɜ ɩɥаɧе 
ɨɩɪеɞеɥɹеɬ ɞуɝɨɨɛɪаɡɧуɸ ɦɨɪɮɨɥɨɝɢɸ ɫɤɥаɞɱаɬɨɣ ɡɨɧɵ (ɪɢɫ. 1). Ɉɧа ɨɫɨɛеɧɧɨ хɨɪɨɲɨ ɜɵɞеɥɹеɬɫɹ ɧа 
ɮɨɧе ɩɪɢɥеɝаɸɳеɣ ɤ Ⱦаɝеɫɬаɧɫɤɨɦу ɤɥɢɧу ɫ ɸɝа ɥɢɧеɣɧɨɣ ɫɬɪуɤɬуɪɵ ɫеɜеɪɨ-ɡаɩаɞɧɨɝɨ ɩɪɨɫɬɢɪаɧɢɹ 
аɧɬɢɤɥɢɧɨɪɢɹ Ȼɨɤɨɜɨɝɨ хɪеɛɬа (ɪɢɫ. 2). 

 

 
 

Рɢɫ. 1. Ƚеɨɥɨɝɨ-ɫɬɪуɤɬуɪɧаɹɤаɪɬа Ⱦаɝеɫɬаɧɫɤɨɝɨ ɤɥɢɧа. ɋɨɫɬɨɜɥеɧа ɫ ɢɫɩɨɥɶɡɨɜаɧɢеɦ ɫуɳеɫɬɜуɸɳɢх 
ɝеɨɥɨɝɢɱеɫɤɢхɦаɬеɪɢаɥɨɜ.1. Q - ɱеɬɜеɪɬɢɱɧɵɣ, 2 - ɩаɥеɨɝеɧ, 3 – ɧеɨɝеɧ, ɜеɪхɧɢɣ ɦеɥ, ɫɪеɞɧɹɹ ɸɪа ɛаɣɨɫ-ɛаɬ-
ɜеɪхɧɹɹ ɸɪа, 4 - ɧɢɠɧɢɣ ɦеɥ, 5 - ɧɢɠɧɹɹ ɸɪа-ɫɪеɞɧɹɹ ɸɪа ааɥеɧ, 6 – ɨɛɳеɤаɜɤаɡɫɤɢе ɨɫɢ аɧɬɢɤɥɢɧаɥеɣ, 7 – 
ɩеɪеɨɪɢеɧɬɢɪɨɜаɧɧɵе ɨɫɢ аɧɬɢɤɥɢɧаɥеɣ ɢ ɫɢɧɤɥɢɧаɥеɣ, 8 - ɮɪɨɧɬаɥɶɧаɹ ɜɞɜɢɝɨɜɨ-ɧаɞɜɢɝɨɜаɹ ɡɨɧа Ⱦаɝеɫɬаɧɫɤɨɝɨ 
ɤɥɢɧа, 9 – ɪаɡɥɨɦɵ. 
 

Ʉ ɧаɫɬɨɹɳеɦу ɜɪеɦеɧɢ ɫуɳеɫɬɜуɸɬ ɪаɡɧɵе ɩɪеɞɫɬаɜɥеɧɢɹ ɨ ɝеɧеɡɢɫе ɫɤɥаɞɱаɬɨɣ ɫɬɪуɤɬуɪɵ 
Ⱦаɝеɫɬаɧɫɤɨɝɨ ɤɥɢɧа. Ɉɞɧɢ ɢɫɫɥеɞɨɜаɬеɥɢ ɫɱɢɬаɸɬ ее ɝɥɵɛɨɜɨɣ, ɜɨɡɧɢɤɲеɣ ɜеɪɬɢɤаɥɶɧɵɦɢ 
ɞɜɢɠеɧɢɹɦɢ ɛɥɨɤɨɜ ɮуɧɞаɦеɧɬа (Таɥаɥаеɜ, 1977).Ⱦɪуɝɢе ɩɪеɞɩɨɥаɝаɸɬ ее ɨɛɪаɡɨɜаɧɢе ɜ ɪеɡуɥɶɬаɬе 
ɜɵɠɢɦаɧɢɹ ɝɥɢɧɢɫɬɵх ɬɨɥɳ ɜ ɹɞɪа ɤɨɧɫеɞɢɦеɧɬаɰɢɨɧɧɵх ɢɡɜеɫɬɧɹɤɨɜɵх аɧɬɢɤɥɢɧаɥеɣ (ɋɨɪɫɤɢɣ, 
ɒɨɥɩɨ, 1962). Рɹɞ ɢɫɫɥеɞɨɜаɬеɥеɣ ɨɛɴɹɫɧɹɸɬ ɮɨɪɦɢɪɨɜаɧɢе ɫɤɥаɞɱаɬɨɫɬɢ ɬаɧɝеɧɰɢаɥɶɧɵɦɢ ɫɢɥаɦɢ 
(Ɇɢɥаɧɨɜɫɤɢɣ, ɏаɢɧ, 1963; Раɫɰɜеɬаеɜ, 1987; Ȼаɪɛɨɬ ɞе Ɇаɪɧɢ, 1895 ɢ ɞɪ.), ɧɨ ɫɪеɞɢ ɧɢх ɧеɬ еɞɢɧɫɬɜа 
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ɜɡɝɥɹɞɨɜ ɨɬɧɨɫɢɬеɥɶɧɨ ɧаɩɪаɜɥеɧɢɹ ɞаɜɥеɧɢɹ - ɫ ɸɝа ɢɥɢ ɫ ɫеɜеɪа. ȼɨɡɧɢɤɧɨɜеɧɢе ɞуɝɨɨɛɪаɡɧɨɣ ɮɨɪɦɵ 
ɫɤɥаɞɱаɬɨɣ ɫɬɪуɤɬуɪɵ Ⱦаɝеɫɬаɧɫɤɨɝɨ ɤɥɢɧа ɢɫɫɥеɞɨɜаɬеɥɢ ɨɛɴɹɫɧɹɸɬ ɩɨ ɪаɡɧɨɦу: ɧеɪаɜɧɨɦеɪɧɵɦ 
ɛɨɤɨɜɵɦ ɫɠаɬɢеɦ (Ȼаɪɛɨɬ ɞе Ɇаɪɧɢ, 1895), ɨɬɪаɠеɧɢеɦ ɧаɩɪаɜɥеɧɢɹ ɫɬɪуɤɬуɪ ɜ ɩɨɞɫɬɢɥаɸɳеɦ 
ɮуɧɞаɦеɧɬе (ɒаɬɫɤɢɣ, 1964) ɢɥɢ ɫуɳеɫɬɜɨɜаɧɢеɦ ɩɨɩеɪеɱɧɨɝɨ ɩɨɞɴеɦа ɮуɧɞаɦеɧɬа (Ȼɪɨɞ, 1938). 
ɉɪɨɰеɫɫ ɮɨɪɦɢɪɨɜаɧɢɹ ɫɬɪуɤɬуɪɵ Ⱦаɝеɫɬаɧɫɤɨɝɨ ɤɥɢɧа, ɩɨ ɦɧеɧɢɸ ɛɨɥɶɲɢɧɫɬɜа ɢɫɫɥеɞɨɜаɬеɥеɣ 
ɩɪɨɢɫхɨɞɢɥɨ ɧа ɧɨɜеɣɲеɦ эɬаɩе ɪаɡɜɢɬɢɹ, ɧаɱаɥɫɹɜ ɩɨɡɞɧеɦ ɫаɪɦаɬе ɢ ɩɪɨɞɨɥɠаɥɫɹ ɞɨ аɤɱаɝɵɥɶɫɤɨɝɨ 
ɜеɤа. ȼ ɩɨɫɥеɞɧее ɜɪеɦɹ ɨɛɪаɡɨɜаɧɢе ɫɤɥаɞɱаɬɨ-ɧаɞɜɢɝɨɜɨɣ ɫɬɪуɤɬуɪɵ Ⱦаɝеɫɬаɧɫɤɨɝɨ ɤɥɢɧа ɨɛɴɹɫɧɹɸɬ 
еɝɨ ɩеɪеɦеɳеɧɢеɦ ɤ ɫеɜеɪу ɢ ɜɤɥɢɧɢɜаɧɢеɦ ɜ Теɪɫɤɨ-Ʉаɫɩɢɣɫɤɢɣ ɩɪɨɝɢɛ, ɜ ɪеɡуɥɶɬаɬе ɱеɝɨ ɦеɡɨ-
ɤаɣɧɨɡɨɣɫɤɢɣ ɱехɨɥ Ⱦаɝеɫɬаɧɫɤɨɝɨ ɤɥɢɧа ɢɫɩɵɬаɥ ɜɨɡɞɵɦаɧɢе ɢ ɛɵɥ ɫɦɹɬ ɜ ɫɤɥаɞɤɢ (ɋɨɛɨɪɧɨɜ, 1991; 
Ʉɨɪɨɧɨɜɫɤɢɣ, 1996). Ʉ ɛɥɢɡɤɨɦу ɜɵɜɨɞу ɩɪɢɲеɥ ɨɞɢɧ ɢɡ аɜɬɨɪɨɜ (Ƚɢɨɪɝɨɛɢаɧɢ, 1999, 2001).  

Ɉɞɧаɤɨ ɧа ɨɫɧɨɜе эɬɢх ɩɪеɞɫɬаɜɥеɧɢɢ еɳе ɧе ɛɵɥɢ ɪаɫɫɦɨɬɪеɧɵ уɫɥɨɜɢɹ ɨɛɪаɡɨɜаɧɢɹ 
ɫɤɥаɞɱаɬɨɫɬɢ Ⱦаɝеɫɬаɧɫɤɨɝɨ ɤɥɢɧа. Ɇехаɧɢɡɦ ее ɮɨɪɦɢɪɨɜаɧɢɹ, ɩɪеɬеɧɞуɸɳɢɣ ɧа ɞɨɫɬɨɜеɪɧɨɫɬɶ, 
ɞɨɥɠеɧ ɨɛɴɹɫɧɢɬɶ ɜаɠɧеɣɲɢе ее ɨɫɨɛеɧɧɨɫɬɢ, уɫɬаɧɨɜɥеɧɧɵе ɦɧɨɝɢɦɢ ɢɫɫɥеɞɨɜаɬеɥɹɦɢ. Ʉ ɧɢɦ 
ɨɬɧɨɫɹɬɫɹ: ɨɛɪаɳеɧɧаɹ ɤ ɫеɜеɪɨ-ɜɨɫɬɨɤу ɞуɝɨɨɛɪаɡɧаɹ ɮɨɪɦа ɫɤɥаɞɱаɬɨɣ ɫɬɪуɤɬуɪɵ, ɜɢɪɝаɰɢɹ ɢ 
ɜеɪɬɢɤаɥɶɧаɹ уɧɞуɥɹɰɢɹ ɨɫеɣ ɫɤɥаɞɨɤ, ɛɪахɢɮɨɪɦɧаɹ ɫɤɥаɞɱаɬɨɫɬɶ ɜ ɰеɧɬɪаɥɶɧɨɣ ɱаɫɬɢ ɢ ɥɢɧеɣɧаɹ ɩɨ 
ɤɪаɹɦ ɤɥɢɧа; ɤɨɪɨɛɱаɬаɹ ɢ ɤɨɪɵɬɨɨɛɪаɡɧаɹ ɮɨɪɦа ɫɤɥаɞɨɤ, ɢɡɦеɧеɧɢе ɦɨɪɮɨɥɨɝɢ ɢ ɜеɪɝеɧɬɧɨɫɬɢ ɜ 
ɩɨɩеɪеɱɧɨɦ ɫеɱеɧɢɢ ɨɞɧɨɣ ɫɤɥаɞɤɢ ɢ, ɧаɤɨɧеɰ, ɧаɥɢɱɢе ɦеɥɤɢх ɞɨɩɨɥɧɢɬеɥɶɧɵх ɫɬɪуɤɬуɪ, 
ɨɫɥɨɠɧɹɸɳɢх ɤɪуɩɧɵе ɫɤɥаɞɤɢ. Ɉɛɪаɡɨɜаɧɢе ɬаɤɨɣ ɫɥɨɠɧɨɣ ɤɨɧɬɪаɫɬɧɨɣ ɫɤɥаɞɱаɬɨɣ ɫɬɪуɤɬуɪɵ ɬɪуɞɧɨ 
ɨɛɴɹɫɧɢɬɶ ɜɵɲеɧаɡɜаɧɧɵɦɢ ɩɪɨɫɬɵɦɢ ɫɩɨɫɨɛаɦɢ ɫɤɥаɞɤɨɨɛɪаɡɨɜаɧɢɹ. ɋ уɱеɬɨɦ ɜɵɲеɨɬɦеɱеɧɧɨɝɨ, 
ɦехаɧɢɡɦ ɢ ɝеɨɞɢɧаɦɢɤа ɮɨɪɦɢɪɨɜаɧɢɹ ɫɤɥаɞɱаɬɨɫɬɢ Ⱦаɝеɫɬаɧɫɤɨɝɨ ɤɥɢɧа ɦɨɠɧɨ ɩɪеɞɫɬаɜɢɬɶ 
ɫɥеɞуɸɳɢɦ ɨɛɪаɡɨɦ. 

ȼеɞуɳɢɦ ɮаɤɬɨɪɨɦ, ɨɩɪеɞеɥɹɸɳɢɦ ɧɨɜеɣɲуɸ ɞɢɫɥɨɤаɰɢɸ Ⱦаɝеɫɬаɧɫɤɨɣ ɡɨɧɵ, ɹɜɥɹɥаɫɶ 
аɥɶɩɢɣɫɤаɹ ɧɨɜеɣɲаɹ ɪеɝɢɨɧаɥɶɧаɹ ɝеɨɞɢɧаɦɢɤа Ɂаɤаɜɤаɡɫɤɨɝɨ ɦɢɤɪɨɤɨɧɬɢɧеɧɬа ɢ Ȼɨɥɶɲɨɝɨ Ʉаɜɤаɡа, а 
ɬаɤɠе ɥɨɤаɥɶɧаɹ ɝеɨɞɢɧаɦɢɤа еɝɨ ɜɨɫɬɨɱɧɨɝɨ ɫеɝɦеɧɬа. ɉɨɫɥеɞɧɢе ɛɵɥɢ ɨɛуɫɥɨɜɥеɧɵ 
ɦеɝаɝеɨɞɢɧаɦɢɱеɫɤɢɦɢ ɫɨɛɵɬɢɹɦɢ ɜ Ⱥɧаɬɨɥɢɣɫɤɨ-Ʉаɜɤаɡɫɤɨ-Иɪаɧɫɤɨɦ ɫеɝɦеɧɬе ɋɪеɞɢɡеɦɧɨɦɨɪɫɤɨɝɨ 
ɫɤɥаɞɱаɬɨɝɨ ɩɨɹɫа, ɤɨɬɨɪɵе, ɜ ɫɜɨɸ ɨɱеɪеɞɶ, ɛɵɥɢ ɜɵɡɜаɧɵ ɝɥɨɛаɥɶɧɨɣ ɝеɨɞɢɧаɦɢɤɨɣ Ⱥɮɪɨ-
Ⱥɪаɜɢɣɫɤɨɝɨ ɤɨɧɬɢɧеɧɬа. Ɇеɡɨɡɨɣɫɤɨ-Ʉаɣɧɨɡɨɣɫɤɢе ɝеɨɞɢɧаɦɢɱеɫɤɢе ɩɪɨɰеɫɫɵ, ɩɪɨɢɫхɨɞɹɳɢе ɜ 
Ʉаɜɤаɡɫɤɨɦ ɫеɤɬɨɪе Ⱥɥɶɩɢɣɫɤɨɝɨ ɩɨɹɫа ɢ ɢх аɧаɥɢɡ ɫ ɩɨɡɢɰɢɣ ɬеɤɬɨɧɢɤɢ ɥɢɬɨɫɮеɪɧɵх ɩɥɢɬ 
ɪаɫɫɦɨɬɪеɧɵ ɜ ɦɧɨɝɨɱɢɫɥеɧɧɵх ɩуɛɥɢɤаɰɢɹх. ȼ ɫɜɹɡɢ ɫ эɬɢɦ, ɧеɬ ɧеɨɛхɨɞɢɦɨɫɬɢ ɛɨɥее ɞеɬаɥɶɧɨɝɨ 
ɢɡɥɨɠеɧɢɹ эɬɢх ɫɨɛɵɬɢɣ. ɉɨэɬɨɦу ɡɞеɫɶ ɪаɫɫɦɨɬɪɢɦ ɬɨɥɶɤɨ ɧɨɜеɣɲуɸ ɝеɨɞɢɧаɦɢɤу ȼɨɫɬɨɱɧɨɝɨ 
Ʉаɜɤаɡа ɢ ɩɪɢɥеɝаɸɳеɦу ɤ ɧеɦу Ɂаɤаɜɤаɡɶɹ. 

 

 
 

Рɢɫ. 2. ɋхеɦа ɨɫɧɨɜɧɵх ɫɬɪуɤɬуɪ ɢ ɩɨɡɞɧеɤаɣɧɨɡɨɣɫɤɨɣ ɝеɨɞɢɧаɦɢɤɢ Ⱦаɝеɫɬаɧɫɤɨɝɨ ɤɥɢɧа ɢ ȼɨɫɬɨɱɧɨɝɨ Ʉаɜɤаɡа. 
1 - Теɪɫɤɨ-Ʉаɫɩɢɣɫɤɢɣ ɩеɪеɞɨɜɨɣ ɩɪɨɝɢɛ; 2 - ȼɨɫɬɨɱɧаɹ ɧаɧɨɩɥɢɬа Ɂаɤаɜɤаɡɫɤɨɣ ɦɢɤɪɨɩɥɢɬɵ; 3 - ȼɨɫɬɨɱɧɵɣ 
Ʉаɜɤаɡ; 4 - ɨɫɢ аɧɬɢɤɥɢɧаɥеɣ; 5 - ɨɫɢ ɫɢɧɤɥɢɧаɥеɣ; 6 - ɸɠɧаɹ ɝɪаɧɢɰа ɦеɝаɧɬɢɤɥɢɧɨɪɢɹ ȼɨɫɬɨɱɧɨɝɨ Ʉаɜɤаɡа; 7 - 
ɮɪɨɧɬаɥɶɧаɹ ɜɞɜɢɝɨɜɨ-ɧаɞɜɢɝɨɜаɹ ɡɨɧа Ⱦаɝеɫɬаɧɫɤɨɝɨ ɤɥɢɧа; 8 - ɪаɡɪɵɜɧɵе ɧаɪуɲеɧɢɹ: Ⱥ-Ⱥ - Ⱥɫɫа-Ⱥɪаɝɜɢɧɫɤɢɣ, 
Ʉȼ - Ʉахеɬɢɧɨ-ȼаɧɞаɦɫɤɢɣ, ɋ - ɋаɦуɪɫɤɢɣ, ɑ-ɋ - ɑеɪɧɨɝɨɪɫɤɨ-ɋуɥаɤɫɤɢɣ, ȼȾ - ȼɨɫɬɨɱɧɨ-Ⱦаɝеɫɬаɧɫɤɢɣ; 9 - 
ɧаɩɪаɜɥеɧɢе ɩеɪеɦеɳеɧɢɹ ȼɨɫɬɨɱɧɨɝɨ Ʉаɜɤаɡа ɢ ɨɫаɞɨɱɧɨɝɨ ɱехɥа Ⱦаɝеɫɬаɧɫɤɨɝɨ ɤɥɢɧа; 10 - ɨɛɥаɫɬɶ ɪаɡɜɢɬɢɹ 
ɢɧɬеɪɮеɪеɧɰɢɨɧɧɨɣ ɫɤɥаɞɱаɬɨɫɬɢ; 11 - ɧаɩɪаɜɥеɧɢе ɞɜɢɠеɧɢɹ ȼɨɫɬɨɱɧɨɣ ɧаɧɨɩɥɢɬɵ. ȾɄ - Ⱦаɝеɫɬаɧɫɤɢɣ ɤɥɢɧ; ɐɄ 
- ɐеɧɬɪаɥɶɧɵɣ Ʉаɜɤаɡ; ȼɄ - ȼɨɫɬɨɱɧɵɣ Ʉаɜɤаɡ; ɘȼɄ - ɘɝɨ-ȼɨɫɬɨɱɧɵɣ Ʉаɜɤаɡ  
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ȼ ɧаɱаɥе ɩɨɡɞɧеɝɨ ɦɢɨɰеɧа, ɜ ɩɪɨɰеɫɫе ɫуɛɦеɪɢɞɢɨɧаɥɶɧɨɝɨ ɬаɧɝеɧɰɢаɥɶɧɨɝɨ ɫɠаɬɢɹ, ɜɵɡɜаɧɧɨɝɨ 
ɩɪɨɞɜɢɠеɧɢеɦ Ⱥɪаɜɢɣɫɤɨɣ ɩɥɢɬɵ ɧа ɫеɜеɪ, Ȼɨɥɶɲɨɣ Ʉаɜɤаɡ ɩɨɩеɪеɱɧɵɦɢ ɪаɡɥɨɦаɦɢ ɛɵɥ ɪаɫɱɥеɧеɧ ɧа 
ɨɬɞеɥɶɧɵе ɫеɝɦеɧɬɵ, а Ɂаɤаɜɤаɡɫɤаɹ ɦɢɤɪɨɩɥɢɬа - ɧа ɫɨɨɬɜеɬɫɬɜуɸɲɢе ɢɦ ɨɞɧɨɢɦеɧɧɵе ɧаɧɨɩɥɢɬɵ. ȼ 
ɪеɡуɥɶɬаɬе ɬаɤɨɣ ɞеɮɨɪɦаɰɢɢ ɜɨɡɧɢɤɥа ɩаɪа ɫɬɪуɤɬуɪ, ɫɨɫɬɨɹɳаɹ ɢɡ ɫеɝɦеɧɬа ȼɨɫɬɨɱɧɨɝɨ Ʉаɜɤаɡа ɢ 
ȼɨɫɬɨɱɧɨɣ ɧаɧɨɩɥɢɬɵ. ɉɨɫɥеɞɧɹɹ ɧа ɩɪɨɬɹɠеɧɢɣ ɜɫеɝɨ ɩɨɡɞɧеɤаɣɧɨɡɨɣɫɤɨɝɨ эɬаɩа, ɩɪɨɞɜɢɝаɹɫɶ ɜ 
ɫеɜеɪɨ-ɜɨɫɬɨɱɧɨɦ ɧаɩɪаɜɥеɧɢɢ ɨɤаɡɵɜаɥа ɞаɜɥеɧɢе ɧа ȼɨɫɬɨɱɧɵɣ Ʉаɜɤаɡ. Таɧɝеɧɰɢаɥɶɧɵе уɫɢɥɢɹ, 
ɤɨɬɨɪɵе ɜɨɡɧɢɤаɥɢ ɩɪɢ ɩɪɢɞɜɢɝаɧɢɢ ȼɨɫɬɨɱɧɨɣ ɧаɧɨɩɥɢɬɵ ɤ ɫɤɥаɞɱаɬɨɣ ɫɢɫɬеɦе ɢ ее ɩɨɞɨɞɜɢɝаɧɢе ɩɨɞ 
ɧее, ɩеɪеɞаɜаɥɢɫɶ ȼɨɫɬɨɱɧɨɦу Ʉаɜɤаɡу. ȼ хɨɞе ɩеɪеɦеɳеɧɢɹ ɦеɠɞу ɧɢɦ ɢ ɩɨɞɨɞɜɢɝаɜɲɢɦɢɫɹ 
ɧаɧɨɩɥɢɬɨɣ ɜɨɡɧɢɤаɥɨ ɜɵɡɜаɧɧɨе ɬɪеɧɢеɦ ɫɰеɩɥеɧɢе. ɉɪɢ ɬаɧɝеɧɰɢаɥɶɧɨɦ ɫɠаɬɢɢ ɞɜɢɠуɳаɹɫɹ 
ɧаɧɨɩɥɢɬа уɜɥеɤаɥа ɡа ɫɨɛɨɣ ɢ ɡаɥеɝаɸɳуɸ ɧа ɧеɣ ɫɢɫɬеɦу ȼɨɫɬɨɱɧɨɝɨ Ʉаɜɤаɡа, ɡеɦɧаɹ ɤɨɪа ɤɨɬɨɪɨɝɨ, 
ɨɱеɜɢɞɧɨ, ɛɵɥа ɬеɤɬɨɧɢɱеɫɤɢ ɪаɫɫɥɨеɧа. ȼ ɩɪɨɰеɫɫе ɞеɮɨɪɦаɰɢɢ ɩɪɨɢɫхɨɞɢɥ ɫɪɵɜ ɨɫаɞɨɱɧɨɝɨ ɱехɥа 
ɪеɝɢɨɧа ɫ ɩɨɞɫɬɢɥаɸɳеɝɨ еɝɨ ɨɫɧɨɜаɧɢɹ ɢɥɢ ɜɧуɬɪɢ ɫаɦɨɣ ɦеɡɨɡɨɣɫɤɨɣ ɬɨɥɳе. ȼɫɥеɞɫɬɜɢе эɬɨɝɨ 
ȼɨɫɬɨɱɧɵɣ Ʉаɜɤаɡ, ɫɨɜɦеɫɬɧɨ ɫ ɧаɧɨɩɥɢɬɨɣ ɜɞɨɥɶ ɨɝɪаɧɢɱɢɜаɸɳɢх ɢх ɪаɡɥɨɦɨɜ, ɩеɪеɦеɳаɥɫɹ ɧа 
ɫеɜеɪɨ-ɜɨɫɬɨɤ, ɨɤаɡɵɜаɹ ɞаɜɥеɧɢе ɧа ɤɪаɣ Теɪɫɤɨ-Ʉаɫɩɢɣɫɤɨɝɨ ɩɪɨɝɢɛа (Ƚɢɨɪɝɨɛɢаɧɢ, 2005; 
Ƚɢɨɪɝɨɛɢаɧɢ, Тɜеɪɢɬɢɧɨɜа, 2012) (ɪɢɫ. 2). ȼ ɪеɡуɥɶɬаɬе эɬɨɝɨ ɩɪɨɰеɫɫа, ɧа ɩеɪɢɮеɪɢɢ ȼɨɫɬɨɱɧɨɝɨ 
Ʉаɜɤаɡа ɜɨɡɧɢɤɥɢ ɞɢаɝɨɧаɥɶɧɵе ɑеɪɧɨɝɨɪɫɤɨ-ɋуɥаɤɫɤɢɣ ɫеɜеɪɨ-ɜɨɫɬɨɱɧɵɣ (аɡ. 70-75) ɢ ȼɨɫɬɨɱɧɨ-
Ⱦаɝеɫɬаɧɫɤɢɣ ɫеɜеɪɨ-ɡаɩаɞɧɵɣ (аɡ. 330-335) ɫɤɨɥɨɜɵе ɪаɡɥɨɦɵ, ɤɨɬɨɪɵе ɨɝɪаɧɢɱɢɜаɹ ɞаɧɧɵɣ ɪеɝɢɨɧ, 
ɩɪɢɞаɥɢ ɨɛɥаɫɬɢ Ⱦаɝеɫɬаɧа ɬɪеуɝɨɥɶɧуɸ ɮɨɪɦу. 

ɉɪɢ ɞаɥɶɧеɣɲеɦ ɞɜɢɠеɧɢɢ Ⱦаɝеɫɬаɧɫɤɨɝɨ ɤɥɢɧа, ɩɨ ɩɥɨɫɤɨɫɬɹɦ ɧаɡɜаɧɧɵх ɞɢаɝɨɧаɥɶɧɵх 
ɪаɡɥɨɦɨɜ, ɩɪɨɢɫхɨɞɢɥɨ ɩɪɢɠаɬɢе эɬɨɝɨ аɤɬɢɜɧɨɝɨ ɛɥɨɤа ɤ ɤɪаɸ ɩаɫɫɢɜɧɨɝɨ Теɪɫɤɨ-Ʉаɫɩɢɣɫɤɨɝɨ 
ɩɪɨɝɢɛа. ɉɨɫɥеɞɧɢɣ, ɫɥуɠɢɥ ɩɪɢ эɬɨɦ уɩɨɪɨɦ, ɩɪеɩɹɬɫɬɜуɸɳɢɦ ɞаɥɶɧеɣɲеɦу ɩɪɨɞɜɢɠеɧɢɸ 
Ⱦаɝеɫɬаɧɫɤɨɝɨ ɤɥɢɧа. ɉɨэɬɨɦу ɩɪɢ ɩɪɨɞɨɥɠаɸɳеɦɫɹ ɫеɜеɪɨ-ɜɨɫɬɨɱɧɨɦ ɫɠаɬɢɢ Ⱦаɝеɫɬаɧɫɤɢɣ ɤɥɢɧ ɫаɦ 
ɩɨɞɜеɪɝаɥɫɹ ɞеɮɨɪɦаɰɢɹɦ, ɜɫɥеɞɫɬɜɢе ɱеɝɨ, ɩɨɥɨɝɨɫɤɥаɞɱаɬɵɣ ɦеɡɨɡɨɣɫɤɢɣ ɱехɨɥ, ɫɮɨɪɦɢɪɨɜаɧɧɵɣ ɧа 
ɩɪеɞɵɞуɳеɦ эɬаɩе ɞеɮɨɪɦаɰɢɢ, ɢɫɩɵɬɵɜаɥ ɛɨɤɨɜɨе ɫɠаɬɢе ɫɨ ɫɬɨɪɨɧɵ ɨɛɪаɦɥɹɸɳɢх еɝɨ ɪаɡɥɨɦɨɜ ɢ 
ɫɦɢɧаɥɫɹ ɜ ɫɬɪуɤɬуɪу ɞуɝɨɨɛɪаɡɧɨɣ ɦɨɪɮɨɥɨɝɢɢ. ɉɪɢ эɬɨɦ, ɫɥаɝаɸɳɢе еɝɨ ɫɬɪуɤɬуɪɵ ɤɨɧɮɨɪɦɧɨ 
ɫɥеɞɨɜаɥɢ ɨɛɪаɡɨɜаɧɧɨɣ ɪаɧее ɮɨɪɦе ɤɥɢɧа. ȼ ɩеɪɢɮеɪɢɱеɫɤɢх ɡɨɧах Ⱦаɝеɫɬаɧɫɤɨɝɨ ɤɥɢɧа, ɜɛɥɢɡɢ 
ɪаɡɥɨɦɨɜ ɜɨɡɧɢɤɥɢ ɩаɪаɥɥеɥɶɧɵе ɢɦ ɥɢɧеɣɧɵе ɫɤɥаɞɤɢ ɜɵɬɹɧуɬɵе ɜ ɫеɜеɪ-ɜɨɫɬɨɱɧɨɦ (аɡ. 75-80) ɢ 
ɫеɜеɪɨ-ɡаɩаɞɧɨɦ (аɡ. 330-335) ɧаɩɪаɜɥеɧɢɹх. ȼ ɰеɧɬɪаɥɶɧɨɣ ɱаɫɬɢ ɡɨɧɵ ɫɮɨɪɦɢɪɨɜаɥɢɫɶ ɛɨɥее 
ɡаɩаɞɧɵе (аɡ. 285-295) ɫɬɪуɤɬуɪɵ, ɨɪɢеɧɬɢɪɨɜаɧɧɵе ɜɤɪеɫɬ ɧаɩɪаɜɥеɧɢɹ ɝɥаɜɧɨɝɨ ɫɠɢɦаɸɳеɝɨ уɫɢɥɢɹ. 
ɋɤɥаɞɤɢ ɜɨɡɧɢɤаɸɳɢе ɜ ɱехɥе Ⱦаɝеɫɬаɧɫɤɨɝɨ ɤɥɢɧа ɜ ɨɫɧɨɜɧɨɦ ɧаɤɥɨɧɹɥɢɫɶ ɤ ɫеɜеɪу ɜ ɫɨɨɬɜеɬɫɬɜɢɢ ɫ 
ɨɛɳɢɦ ɩеɪеɦеɳеɧɢеɦ ɦаɫɫ ɤ ɜеɪɲɢɧе ɤɥɢɧа.  

ɉɨ ɦеɪе ɩɪɨɞɜɢɠеɧɢɹ Ⱦаɝеɫɬаɧɫɤɨɝɨ ɤɥɢɧа ɤ ɫеɜеɪɨ-ɜɨɫɬɨɤу ɢ еɝɨ ɩɪɨɞаɜɥɢɜаɧɢɹ ɜɞɨɥɶ 
ɨɛɪаɦɥɹɸɳɢх ɪаɡɥɨɦɨɜ, ɫɦеɳеɧɢе ɦеɡɨ-ɤаɣɧɨɡɨɣɫɤɨɣ ɬɨɥɳɢ уɜеɥɢɱɢɜаɥɨɫɶ, ɱɬɨ ɫɨɩɪɨɜɨɠɞаɥɨɫɶ 
ɫɨɤɪаɳеɧɢеɦ ее ɲɢɪɢɧɵ. ȼ ɪеɡуɥɶɬаɬе ɜɨɡɧɢɤаɸɳеɝɨ ɩɪɢ эɬɨɦ ɩɨɩеɪеɱɧɨɝɨ ɫɠаɬɢɹ ɢɧɬеɧɫɢɜɧɨɫɬɶ 
ɫɤɥаɞɱаɬɨɫɬɢ ɜ ɱехɥе ɩɨɫɬеɩеɧɧɨ ɜɨɡɪаɫɬаɥа. ȼ ɹɞɪах ɫɢɥɶɧɨɫɠаɬɵх ɤɪуɩɧɵх ɫɬɪуɤɬуɪ ɮɨɪɦɢɪɨɜаɥɢɫɶ 
ɞɨɩɨɥɧɢɬеɥɶɧɵе ɤуɩɨɥɨɜɢɞɧɵе ɦеɥɤɢе ɫɤɥаɞɤɢ, а ɧа ɢх ɤɪɵɥɶɹх ɨɛɪаɡɨɜаɥɢɫɶ ɜɬɨɪɨɫɬеɩеɧɧɵе 
ɮɥеɤɫуɪɨɜɢɞɧɵе ɫɬɪуɤɬуɪɧɵе ɮɨɪɦɵ. ȼ ɩɪɨɰеɫɫе ɞеɮɨɪɦаɰɢɢ ɜɨɡɧɢɤаɥ ɧеɞɨɫɬаɬɨɤ ɩɪɨɫɬɪаɧɫɬɜа ɢ 
ɩɪɨɢɫхɨɞɢɥ ɫɪɵɜ ɨɫаɞɨɱɧɨɝɨ ɱехɥа ɨɬ ɩɨɞɫɬɢɥаɸɳеɝɨ ɨɫɧɨɜаɧɢɹ, ɱɬɨ ɜɵɡɵɜаɥɨ ɨɛɪаɡɨɜаɧɢе ɜ ɩɪеɞеɥах 
Ⱦаɝеɫɬаɧɫɤɨɝɨ ɤɥɢɧа ɛеɫɤɨɪɧеɜɨɣ ɫɤɥаɞɱаɬɨɫɬɢ. 

Ⱦаɥɶɧеɣɲуɸ ɞеɮɨɪɦаɰɢɸ ɱехɥа ɩɪеɞɨɩɪеɞеɥɢɥа ɤɥɢɧɨɜɢɞɧаɹ ɮɨɪɦа эɬɨɣ ɨɛɥаɫɬɢ. ɑеɦ ɞаɥɶɲе 
ɩɪɨɞɜɢɝаɥɫɹ Ⱦаɝеɫɬаɧɫɤɢɣ ɤɥɢɧ ɤ ɫеɜеɪɨ-ɜɨɫɬɨɤу, ɡаɠаɬаɹ ɦеɠɞу ɪаɡɥɨɦаɦɢ ɦеɡɨɡɨɣɫɤаɹ ɬɨɥɳа ɜɫе 
ɬɪуɞɧее ɩɪɨɬаɥɤɢɜаɥаɫɶ ɱеɪеɡ ɫуɠɢɜаɸɳуɸɫɹ ɳеɥɶ. ȼ ɪеɡуɥɶɬаɬе ɩɨɫɬеɩеɧɧɨɝɨ ɫɨɤɪаɳеɧɢɹ ɩɥɨɳаɞɢ 
ɱехɥа, ɜ ɰеɧɬɪаɥɶɧɨɣ ɱаɫɬɢ ɤɥɢɧа ɫ ɞɜух ɩɪɨɬɢɜɨɩɨɥɨɠɧɵх ɫɬɨɪɨɧ - ɫ ɸɝɨ-ɜɨɫɬɨɤа (аɡ. 160) ɢ ɸɝɨ-
ɡаɩаɞа (аɡ. 250) - ɩɪɨɢɫхɨɞɢɥɨ еɝɨ ɞɨɩɨɥɧɢɬеɥɶɧɨе ɤɨɫɨе ɫɠаɬɢеɜɜɫɬɪеɱɧɨɦ ɧаɩɪаɜɥеɧɢɢ. ȼɨɡɧɢɤɲее 
ɩɪɢ эɬɨɦ ɫɠɢɦаɸɳее уɫɢɥɢе ɜɵɡɵɜаɥɨ ɩɨɩеɪеɱɧɨе ɫɠаɬɢе ɨɫеɣ ɪаɧее ɨɛɪаɡɨɜаɧɧɵх ɫɤɥаɞɨɤ, 
ɨɛуɫɥɨɜɥɢɜаɹ ɬеɦ ɫаɦɵɦ ɜеɪɬɢɤаɥɶɧуɸ ɢ ɝɨɪɢɡɨɧɬаɥɶɧуɸ уɧɞуɥɹɰɢɸ ɢх ɲаɪɧɢɪɨɜ, ɱɬɨ ɫɩɨɫɨɛɫɬɜɨɜаɥɨ 
ɩɪеɨɛɪаɡɨɜаɧɢɸ ɪаɧɧеɣ ɫɤɥаɞɱаɬɨɫɬɢ. Ⱥɧɬɢɤɥɢɧаɥɢ ɫɬаɧɨɜɢɥɢɫɶ ɛɨɥее ɤɨɪɨɬɤɢɦɢ, ɛɪахɢɮɨɪɦɧɵɦɢ ɫ 
ɨɜаɥɶɧɵɦɢ, ɥɢɧɡɨɜɢɞɧɵɦɢ ɢɥɢ ɬɪеуɝɨɥɶɧɵɦɢ ɨɱеɪɬаɧɢɹɦɢ. ɉɪɨɢɫхɨɞɢɥɨ ɪаɡɜеɬɜɥеɧɢе ɫɤɥаɞɨɤ ɢ 
ɢɡɝɢɛаɧɢе ɢх ɨɫеɣ. ɇа ɫɜɨɞах аɧɬɢɤɥɢɧаɥеɣ ɨɛɪаɡɨɜаɥɢɫɶ ɞɨɩɨɥɧɢɬеɥɶɧɵе ɤуɩɨɥɨɜɢɞɧɵе ɩɨɞɧɹɬɢɹ ɢ 
ɢɡɨɦеɬɪɢɱɧɵе ɩɪɨɝɢɛɵ ɢ ɢх ɤɪɵɥɶɹ ɩɪɢɨɛɪеɬаɥɢ ɛɨɥее ɤɪуɬɨɣ ɧаɤɥɨɧ. ȼɫɥеɞɫɬɜɢе эɬɨɝɨ ɜ ɩɨɩеɪеɱɧɨɦ 
ɫеɱеɧɢɢ ɩеɪɜɢɱɧɵе аɫɢɦɦеɬɪɢɱɧɵе ɫɤɥаɞɤɢ ɧа ɧеɤɨɬɨɪɵх уɱаɫɬɤах ɫɬаɧɨɜɢɥɢɫɶ ɩɨɱɬɢ ɫɢɦɦеɬɪɢɱɧɵɦɢ 
ɤɨɪɨɛɱаɬɵɦɢ аɧɬɢɤɥɢɧаɥɹɦɢ ɫ ɜɵɩуɤɥɵɦɢ ɢ ɩɪɨɝɧуɬɵɦɢ ɫɜɨɞаɦɢ. Ɉɞɧɢ ɢ ɬе ɠе ɫɤɥаɞɤɢ ɜ ɪаɡɧɵх 
ɫеɱеɧɢɹх ɩɨ ɩɪɨɫɬɢɪаɧɢɸ ɩɪɢɨɛɪеɥɢ ɫɨɜеɪɲеɧɧɨ ɪаɡɥɢɱɧɵе ɨɱеɪɬаɧɢɹ, ɨɬ ɫɢɦɦеɬɪɢɱɧɵх ɤɨɪɨɛɱаɬɵх 
ɢɥɢ ɤɨɪɵɬɨɨɛɪаɡɧɵх, ɞɨ ɩɨɥɨɝɢх ɢ аɫɢɦɦеɬɪɢɱɧɵх ɤɥɢɧɨɜɢɞɧɵх ɮɨɪɦ.  

ȼ ɩɪɨɰеɫɫе эɬɨɣ ɞеɮɨɪɦаɰɢɢ ɨɞɧɨɜɪеɦеɧɧɨ ɩɪɨɞɨɥɠаɥɨɫɶ ɨɛɳее ɞуɝɨɨɛɪаɡɧɨе ɢɡɝɢɛаɧɢе 
ɫɤɥаɞɱаɬɨɫɬɢ Ⱦаɝеɫɬаɧɫɤɨɝɨ ɤɥɢɧа, а ɪаɧɧɹɹ ɨɞɧɨɨɛɪаɡɧаɹ ɫеɜеɪɧаɹ ɜеɪɝеɧɬɧɨɫɬɶ ɫɬɪуɤɬуɪ ɦеɫɬаɦɢ 
ɫɦеɧɢɥаɫɶ ɩɪɨɬɢɜɨɩɨɥɨɠɧɨɣ ɸɠɧɨɣ. Ɉɛɥаɫɬɶ ɪаɡɜɢɬɢɹ эɬɢх ɫɜɨеɨɨɛɪаɡɧɵх ɫɬɪуɤɬуɪ ɪаɫɩɨɥɨɠеɧа ɜ 
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ɰеɧɬɪаɥɶɧɨɣ ɱаɫɬɢ ɤɥɢɧа. ȼɵɲеɨɬɦеɱеɧɧɵе ɨɫɨɛеɧɧɨɫɬɢ ɫɤɥаɞɱаɬɨɣ ɫɬɪуɤɬуɪɵ ɪаɫɫɦаɬɪɢɜаеɦɨɣ ɡɨɧɵ, 
ɤаɤ ɢɡɜеɫɬɧɨ, ɹɜɥɹɸɬɫɹ ɩɪɢɡɧаɤаɦɢ ɢɧɬеɪɮеɪеɧɰɢɨɧɧɨɣ (ɩеɪеɫеɤаɸɳеɣɫɹ) ɫɤɥаɞɱаɬɨɫɬɢ. 
ɋɥеɞɨɜаɬеɥɶɧɨ, ɜ ɩɪɨɰеɫɫе ɮɨɪɦɢɪɨɜаɧɢɹ ɫɤɥаɞɱаɬɨɣ ɫɬɪуɤɬуɪɵ Ⱦаɝеɫɬаɧɫɤɨɝɨ ɤɥɢɧа ɢɦеɥɨ ɦеɫɬɨ 
ɩеɪеɤɪеɫɬɧɨе ɧаɥɨɠеɧɢе ɪаɧɧɢх ɢ ɩɨɡɞɧɢх ɞеɮɨɪɦаɰɢɣ. ȼ эɬɨɦ ɫɦɵɫɥе ɤɨɪɨɛɱаɬаɹ ɮɨɪɦа аɧɬɢɤɥɢɧаɥеɣ 
ɧаɛɥɸɞаеɦаɹ ɜ ɩɪеɞеɥах Ⱦаɝеɫɬаɧɫɤɨɝɨ ɤɥɢɧа ɜ ɨɫɧɨɜɧɨɦ ɜɬɨɪɢɱɧа ɢ ɛɵɥа ɨɛɪаɡɨɜаɧа ɜ ɪеɡуɥɶɬаɬе 
ɢɧɬеɪɮеɪеɧɰɢɢ ɞɜух ɧаɩɪаɜɥеɧɢɣ ɫɠаɬɢɹ: ɩеɪɜɢɱɧɨɝɨ ɩɨ ɨɫɢ ɋ ɢ ɜɬɨɪɢɱɧɨɝɨ, ɧаɥɨɠеɧɧɨɝɨ ɩɨ ɨɫɢ ȼ. 
ȼɫɥеɞɫɬɜɢе ɩɪɨɹɜɥеɧɢɹɬаɤɢх ɪаɡɧɨɧаɩɪаɜɥеɧɧɵх ɞеɮɨɪɦаɰɢɨɧɧɵх ɩɪɨɰеɫɫɨɜ ɜ аɥɶɩɢɣɫɤɨɣ ɫɬɪуɤɬуɪе 
Ⱦаɝеɫɬаɧɫɤɨɝɨ ɤɥɢɧа ɜɨɡɧɢɤɥа ɧɨɜаɹ ɝɪуɩɩа ɫɤɥаɞɨɤ ɜ ɜɢɞе ɢɧɬеɪɮеɪеɧɰɢɨɧɧɨɣ ɫɤɥаɞɱаɬɨɫɬɢ. 

ɇаɪɹɞу ɫ ɮɨɪɦɢɪɨɜаɧɢеɦ ɜ ɰеɧɬɪаɥɶɧɨɣ ɱаɫɬɢ Ⱦаɝеɫɬаɧɫɤɨɝɨ ɤɥɢɧа ɢɧɬеɪɮеɪеɧɰɢɨɧɧɨɣ 
ɫɤɥаɞɱаɬɨɫɬɢ ɩɪɨɞɨɥɠаɥɨɫɶ ɞаɥɶɧеɣɲее ɩɪɨɞɜɢɠеɧɢе ɤ ɫеɜеɪɨ-ɜɨɫɬɨɤу ɞɢɫɥɨɰɢɪɨɜаɧɧɨɝɨ ɱехɥа. ȼ 
ɪеɡуɥɶɬаɬе ɜ ɥɨɛɨɜɨɣ, ɜ ɫаɦɨɣ уɡɤɨɣ, ɱаɫɬɢ Ⱦаɝеɫɬаɧɫɤɨɝɨ ɤɥɢɧа, ɜɫɥеɞɫɬɜɢе уɬɵɤаɧɢɹ ɱехɥа ɜ Теɪɫɤɨ-
Ʉаɫɩɢɣɫɤɢɣ ɩɪɨɝɢɛ, ɢɝɪаɸɳеɝɨ ɪɨɥɶ ɛаɪɶеɪа, ɩɪɨɢɫхɨɞɢɥɨ ɮɨɪɦɢɪɨɜаɧɢе ɜɞɜɢɝɨɜɨ-ɧаɞɜɢɝɨɜɵх 
ɫɬɪуɤɬуɪ. Ⱥɤɬɢɜɧɨɫɬɶ ɪаɫɫɦɨɬɪеɧɧɨɝɨ ɜɵɲе ɬеɤɬɨɧɢɱеɫɤɨɝɨ ɩɪɨɰеɫɫа ɜ ɩɪеɞеɥах Ⱦаɝеɫɬаɧɫɤɨɝɨ ɤɥɢɧа 
ɩɨɫɬеɩеɧɧɨ ɜɨɡɪаɫɬаɥа ɢ ɦаɤɫɢɦаɥɶɧɨе уɫɢɥеɧɢе ɞеɮɨɪɦаɰɢɢ ɫɠаɬɢɹ ɩɪɨɢɡɨɲɥɨ ɧа ɝɪаɧɢɰе ɪаɧɧеɝɨ ɢ 
ɩɨɡɞɧеɝɨ ɩɥɢɨɰеɧа, ɜɨ ɜɪеɦɹ ɩɪɨɹɜɥеɧɢɹ ɪɨɞаɧɫɤɨɣ ɮаɡɵ ɫɤɥаɞɱаɬɨɫɬɢ. ȼеɥɢɱɢɧа ɫеɜеɪɨ-ɜɨɫɬɨɱɧɨɝɨ 
ɝɨɪɢɡɨɧɬаɥɶɧɨɝɨ ɫɦеɳеɧɢɹ ȼɨɫɬɨɱɧɨɝɨ Ʉаɜɤаɡа ɩɨ ɨɬɧɨɲеɧɢɸ ɐеɧɬɪаɥɶɧɨɝɨ ɫеɝɦеɧɬа ɜ ɧɨɜеɣɲее 
ɜɪеɦɹ ɫɨɫɬаɜɢɥа ɛɨɥее 20 ɤɦ, ɢ эɬɨ ɞɜɢɠеɧɢе ɩɪɨɞɨɥɠаеɬɫɹ ɢ ɜ ɧаɫɬɨɹɳее ɜɪеɦɹ. ɋɥеɞɨɜаɬеɥɶɧɨ, ɧа 
ɧеɨɬеɤɬɨɧɢɱеɫɤɨɣ ɫɬаɞɢɢ ɪаɡɜɢɬɢɹ ɜ ɨɫɧɨɜɧɨɦ ɢ ɫɮɨɪɦɢɪɨɜаɥаɫɶ ɞуɝɨɨɛɪаɡɧаɹ, ɛеɫɤɨɪɧеɜаɹ, ɫɤɥаɞɱаɬаɹ 
ɫɬɪуɤɬуɪа Ⱦаɝеɫɬаɧɫɤɨɝɨ ɤɥɢɧа, ɤɨɬɨɪаɹ ɨɤаɡаɥаɫɶ ɪеɡɤɨ ɞɢɫɝаɪɦɨɧɢɱɧɨɣ ɩɨ ɫɪаɜɧеɧɢɸ ɫ ɞɪуɝɢɦɢ 
ɛɨɥɶɲеɤаɜɤаɡɫɤɢɦɢ ɥɢɧеɣɧɵɦɢ ɫɬɪуɤɬуɪаɦɢ (ɪɢɫ. 2).  

Таɤɢɦ ɨɛɪаɡɨɦ, ɫɤɥаɞɱаɬаɹ ɫɬɪуɤɬуɪа Ⱦаɝеɫɬаɧɫɤɨɝɨ ɤɥɢɧа ɩɪеɞɫɬаɜɥɹеɬ ɫɨɛɨɣ ɝɢɛɪɢɞɧɵɣ 
ɬɢɩɫɤɥаɞɱаɬɨɫɬɢ, ɜɵɪаɠеɧɧɨɣ ɫɨɱеɬаɧɢеɦ ɥɢɧеɣɧɵх ɜɞɨɥɶɪаɡɥɨɦɧɵх ɫɤɥаɞɨɤ ɢ ɢɧɬеɪɮеɪеɧɰɢɨɧɧɵх 
ɛɪахɢɮɨɪɦɧɵх ɫɬɪуɤɬуɪ. ȼ эɬɨɦ ɫɜɨеɨɛɪаɡɢɢ ɦехаɧɢɡɦа ее ɮɨɪɦɢɪɨɜаɧɢɹ ɡаɤɥɸɱаеɬɫɹ аɜɬɨɧɨɦɧɨɫɬɶ 
ɩɪɨɹɜɥеɧɢɹ ɧɨɜеɣɲеɣ ɫɤɥаɞɱаɬɨɫɬɢ Ⱦаɝеɫɬаɧɫɤɨɝɨ ɤɥɢɧа, ɜ ɨɬɥɢɱɢе ɨɬ ɫɤɥаɞɱаɬɵх ɫɬɪуɤɬуɪ ɞɪуɝɢх 
ɬеɤɬɨɧɢɱеɫɤɢх ɡɨɧ Ȼɨɥɶɲɨɝɨ Ʉаɜɤаɡа. 
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New Data on the Metamorphism of the Dizi Series. D.Shengelia, T.Tsutsunava, G.Chichinadze, 

G.Beridze. Prior to the contact effect of intermediate intrusives the Dizi series was represented by the rocks 
transformed under epidiagenesis: sandstones rich in strongly dislocated and finely folded coaly-argillaceous 
matter and in quartz, argillized varieties and limestones. Under the thermal influence of intrusive the sandy-
clayey rocks of the Dizi series transformed into hornfelses of diverse composition, spotted and nodular schists. 
There are established minerals spread as a result of contact metamorphism. They are cordierite, andalusite, 
biotite, muscovite, corundum, plagioclase, graphite, scapolite, tourmaline, diopside, hornblende, actinolite, 
tremolite, zircon, sphene. There are distinguished   pyroxene(I),hornblende (II) and albite-epidote (III) hornfels 
facies, where following mineral parageneses occur:I – Crd + Bt + Pl + Crn + C + And + Fibr + Qtz; II – Crd + 
Bt + Ms + Pl + Qtz + C; Crd + Bt + And + Ms ± Pl + Qtz + C, Bt + Crd + Pl + Qtz + C, And + Ms + Pl + Qtz + 
C, Bt + Ms + Pl + Qtz + And + C and III – Bt + Ab + Qtz + C. 

 
dizis seria SiSvldeba Savi zRva centralur-amierkavkasiis tereinis ukidures 

Crdlo nawilSi kavkasionis Tanamedrove samxreTi ferdobis farglebSi. igi 
warmodge-nilia faunisturad daTariRebuli (devonuridan triasulis CaTvliT) 
epidiagenezisis pirobebsa da Semdgom kontaqturi metamorfizmis Sedegad 
gardaqmnili, upiratesad terigenuli naleqebiT – qviSaqvebiT, gravelitebiT, 
argilitebiT, naxSiriani Tixa-fiqlebiT, silicitebiT, tufoqviSaqvebiT, 
vulkanitebiT, kirqvebisa da marmarilos linzebiT, grafitizirebuli filitebiT, 
filitisebri fiqlebiT da nairgvari rqaulebiT. 

mkvlevarTa didi nawili (Ƚɨɢɲɜɢɥɢ, 1962; Ⱥɞаɦɢɹ, 1968; ɋɨɦɢɧ, 1971, Somin, 2011; ɋɨɦɢɧ, 
Ȼеɥɨɜ, 1976; Ʉуɬеɥɢɹ, 1984 da sx.) miiCnevs, rom dizis seriis qanebs garda kontaqturi 
metamorfizmisa gancdili aqvs regionuli metamorfizmi, magram ar aRiniSneba ara Tu 
am ukanasknelis done, aramed miTiTebulic ar aris romeli minerali Cndeba am 
procesis Sedegad. maT Soris mxolod m. somini (ɋɨɦɢɧ, 1971) aRniSnavs, rom dizis 
seriis qanebis regionuli metamorfizmi mwvane fiqlebis faciesis farglebs moicavs 
da uTuris vulkanogenur wyebisTvis miuTiTebs metamorful genezisis albit-epidot-
aqtinoliTian asociacias, romelic Cveni monacemebiT ara regionuli metamorfizmis, 
aramed tipiuri mwvaneqviuri gardaqmnis produqtia. 

gamoTqmulia mosazreba (ɑɢхɪаɞɡе, 2005; Ƚаɦɤɪеɥɢɞɡе, ɒеɧɝеɥɢа, 2005; ɐуɰуɧаɜа, 2005), 
romdizis seriis qanebis gardaqmnis xarisxi, kontaqturi metamorfizmis 
gamovlinebamde, ar aRemateboda anqimetamorfizmis pirobebs. 

Cveni dakvirvebiT kontaqturi metamorfizmis gamovlinebamde, dizis seria 
warmodgenili iyo Zlier dislocirebuli, dawvrilnaoWebuli da danakecebuli 
(sur.1) naxSirovan-Tixovani nivTierebiT da kvarciT gamdidrebuli qviSaqvebiT, 
argilitizirebuli qanebiTa da kirqvebiT, sadac ar fiqsirdeba mwvane fiqlebis 
faciesis damaxasiaTebeli arc erTi minerali (qloriti, sericiti, muskoviti, 
biotiti, epidotis jgufis mineralebi, aqtinoliTi da sx.). epidiageneturad 
saxecvlil qviSa-Tixur qanebSi farTod aris warmodgenili hidroqarsebi, 
naxSirovani da Tixuri nivTiereba, karbonatebi, detrituli kvarci da plagioklazi. 
metamorfuli genezisis yvela minerali lokalizebulia mxolod intruziuli 
sxeulebis kontaqtur SaravandSi. 

dizis seriaSi ganviTarebulia sxvadasxva Sedgenilobis intruzivebi - kiraris, 
abakuris da sof. dizis midamoebis. am intruzivebis K-Ar asaki 176-165 mln. wlebis 
farglebSia da dakavSirebulia danaoWebis baTur fazisTan (Ⱦуɞауɪɢ, Тɨɝɨɧɢɞɡе, 1998). 

Cven ZiriTadad veyrdnobiT md. enguris xeobaSi mopovebul masalas. amave dros 
gvaqvs calkeuli monacemebi kiraris intruzivis kontaqturi zemoqmedebis 
Sedegebzec. 
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sur.1. zolebrivi, danakecebuli qviSa-Tixuri qanebi md.enguris marcxena Senakadis xumfreris 
xeoba 
 

dizis seriis kontaqturi metamorfizmis Sedegad gardaqmnili qanebi md. 
enguris xeobaSi SiSvldeba zugdidi-mestiis samanqano gzis gaswvriv – e.w. 
proxorovis kldeebidan misi marjvena Senakadis – luxris kalapotamde daaxloebiT 
3.5 km manZilze.  

kontaqturi zemoqmedeba gancdili aqvs m. sominis (ɋɨɦɢɧ, 1971) mier gamoyofil 
lailis wyebis qanebs, sadac rogorc epidiageneturad, aseve kontaqturi 
metamorfizmis Sedegad saxecvlil warmonaqmnebs Soris farTod aris gavrcelebuli 
makroskopulad erTmaneTis msgavsi dawvrilnaoWebuli da danakecebuli 
wvrilzolebrivi qanebi (sur. 2). amave dros kargad Cans, rom sxeulebi kveTs 
danakecebul qanebs (sur. 3a), agreTve Seicaven maT qsenoliTebs (sur. 3b).  

 

-  
 

sur.2. danakecebuli rqaulebi. enguris xeoba, zugdidi-mestiis samanqano gza 
 

kontqaturi metamorfizmi gamowveulia ramdenime sxvadasxva simZlavris da 
Sedgenilobis magmatitebiT, romlebic araTanabradaa ganawilebuli aRniSnul 
monakveTze. Sesabamisad araTanabaria qanebis gadakristalebis xarisxic. 
maRaltemperaturul pirobebSi gardaqmnil qanebTan erTad, gamoiyofa monakveTebi, 
sadac qanebSi SenarCunebulia maTi pirveladi teqsturul–struqturuli 
Taviseburebebi da dabalia gadakristalebis xarisxi. zogjer es suraTi 
damokidebuli ar aris intruziuli sxeulis arseboba – ararsebobaze. miuxedavad 
imisa, rom gaSiSvlebebi kargia da iZleva srul warmodgenas Wrilze. calkeuli 
zonebis Tanmimdevrobis dadgena xSiri aSlilobebis, sxvadasxva sxeulebis mier 
kontaqturi gavlenis urTierTgadafarvis, SesaZlo, gauSiSvlebeli sxeulebis 
arsebobis gamo ver xerxdeba.  
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a                                                 b 
sur.3. a - kontaqti sienit-dioritebsa da lailis wyebis danakecebul rqaulebs Soris; b – 
rqaulis qsenoliTi sienit-dioritSi 

 

iuruli intruzivebis gavleniT dizis seriis qanebma ganicada intensiuri 
Termuli metamorfizmi da maTi mniSvnelovani nawili sxvadasxva diapazonis 
temperaturul pirobebSi gardaiqmna tipiur kontaqtur metamorful qanebad. farTod 
aris gavrcelebuli rqaulebi. b.goiSvili (Ƚɨɢɲɜɢɥɢ, 1962) intruzivebTan uSualod 
kontaqtiSi aRniSnavs kvarc-andaluzitian, kvarc-biotitian, biotit-qloritoidian1, 
kvarc-mindvrisSpatian rqaulebsa da kvarcitebs, romlebic kontaqtidan dacilebiT 
TandaTanobiT Canacvlebulia kvarc-plagioklaz-aqtinoliTiani da sericit-
qloritiani fiqlebiT. marmarilosa da intruzivebis ekzokontaqtebSi 
ganviTarebulia skarnuli mineralizacia, romelic detalurad aqvs Seswavlili b. 
goiSvils (Ƚɨɢɲɜɢɥɢ, 1960, 1962), amitom mas Cven ar ganvixilavT. gamoyofilia 
piroqsenituri, piroqsen-rqatyuariani da piroqsen-granatiani skarnebi, sadac 
piroqseni warmodgenilia diofsid-avgitis rigis saxesxvaobebiT, xolo granati 
grosular-andradituli Sedgenilobisaa. skarnuli zonis maqsimaluri simZlavre 150-
170 m aRwevs. 

m. somini (ɋɨɦɢɧ, 1971) dizis seriis qanebSi aRniSnavs detritul plagiogneiss, 
plagiogranits, cirkons, turmalins da kordierits. am ukanasknelis kristalebis 
zoma 1 mm-s aRwevs da CairTavs muskovitis qerclebs da kvarcis marcvlebs. igi mas 
makeris seriis metamorfitebSi ganviTarebuli kordieritis analogad miiCnevs. Cveni 
monacemebiT, kordieriti epidiagenezisis pirobebSi saxecvlil qanebSi 
dafiqsirebuli ar aris da farTod aris ganviTarebuli mxolod maRaltemperturul 
ekzokontaqtur zonaSi (ix. qvemoT). 

epidiagenezisis pirobebSi gardaqmnili danakecebuli qanebis Txeli zolebi 
(zolebis simZlavre milimetridan erTeul santimetris farglebSia) mcired Tu 
metad gamdidrebulia pelituri, naxSirovan-pelituri, alevrolituri, karbonatuli 
masaliT. maT SemadgenlobaSi monawileobs agreTve hidroqarsebi, Jangeulebi, 
preniti. 

 epidiageneturad Secvlili danakecebuli qanebis zolebi sxvadasxva 
intensivobis Termuli metamorfizmis Sedegad nairgvari Sedgenilobisaa 
(dabaltemperturulidan maRaltemperaturulisken): kvarciti, kvarc–biotit–sericit 
-grafitiani, andaluzit–biotit–kvarc–plagioklaz-grafitiani, andaluzit–biotit- 
korundiani, andaluzit–kordierit–biotit–plagioklaz - kvarciani, kordierit–
andluzit–korund-fibroliti-ani. amave qanebSi karbonatuli nivTierebiT 
gamdidrebul ubnebSi gvxvdeba diofsidi, rqatyuara, aqtinoliTi da tremoliTi, 
iSviaTad skapoliTi. naTlad Cans helicituri struqtura - kordieritis ganviTareba 
dawvrilnaoWebis procesis Semdeg (sur. 4).   

dizis seriis terigenuli – upiratesad qviSa-Tixiani qanebis kontaqturi 
metamorfizmis Seswavlis Sedegad gamoyofilia ekzokontaqturi zonebi 
(Tanmimdevroba mocemulia maRaltemperaturulidan nakleb metamorfulisken):  

1 – Crd+Bt+Pl+Crn+C+And+Fibr2 rqaulebis es mineraluri asociacia kontaqturi 
metamorfizmis piroqsen - rqaulebis faciess Seesabameba. igi mcire gavrcelebiT 



120 
 

sargeblobs, ganviTarebulia intruzivTan uSualo Sexebis viwro zolSi, an 
intruzivSi moqceul qsenoliTebSi. aRsaniSnavia, rom am ukanasknelSi, aseve 
intruzivTan uSualo Sexebis ekzokontaqtSi biotit–kordierit–andaluzitian 
rqaulebSi ganviTarebulia mwvane rqatyuaris idiomorfuli porfiroblastebi (1-3 mm) 
kvarcis d plagioklazis mcire zomis izometruli marcvlebis CanarTebiT (sur.5) 

 

  
  a                                                    b 

sur.4. rqaula helicituri struqturiT. helicituri struqtura gapirobebulia kordieritis 
porfiroblastiT, sadac kargad Cans reliqturi danakecianeba. a – erTi nikoliT; b - + 
nikoliT. 3.7x8. 
 

 
 

  
 a                                                     b 

 
sur.5. mwvane rqatyuaris idiomorfuli poikiloblastebi rqaulaSi. a – erTi nikoliT; b 

- + nikoliT. 3.7x8. 
 

2 – Crd+Bt+Ms+Pl+Qtz+C; 
3 - Crd+Bt+And+Ms+Pl+Qtz+C, Bt+And+Crn±Qtz; 
4 - Bt+Crd+Pl+Qtz, And+Ms+Pl+Qtz; 
5 – Bt+Ms+Pl+Qtz±And 
6 – Bt+Qtz+Ab. 

 
1b.goiSvilis (Ƚɨɢɲɜɢɥɢ, 1962) monacemebiT kvarc-biotitian da kvarc-andaluzitian rqaulebs intruzivTan 
uSualo kontaqtSi anacvlebs biotitic-qloritoidiani rqaulebi rac Cveni monacemebiT ar dasturdeba. 
saerTod qloritoidis ganviTareba maRaltemperaturul rqaulebSi Zneli warmosadgenia. 
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rqaulebis 2, 3, 4 da 5 mineraluri paragenezisebi rqatyuara-rqaulur faciess 
miekuTvneba. isini farTod aris ganviTarebuli rogorc intruzivis uSualo 
kontaqtur zolSi, aseve ramdenime aseuli metris dacilebiT intruzivis 
kontaqtidan. 

rqaulebis maRaltemperaturul 1-3 asociaciebSi kordieriti erT-erTi farTod 
ganviTarebuli mineralia. igi upiratesad porfiroblastebis(1-5 mm)saxiT aris 
wrmodgenili. CairTavs biotits, kvarcs, grafits, madneul minerals. zogjer misi 
raodenoba qanis moculobis 50% aWarbebs. upiratesad damrCoblilia, 
ganviTarebulia martivi, polisinTeturi da seqtorialuri mrCoblebi (sur.6). 

 

 

  
         a                                                     b 

sur.6. kordieritis porfiroblasti seqtorialuri da polisinTeturi mrCoblebiT. a – 
erTi nikoliT; b - + nikoliT. 3.7x8. 

 
andaluziti farTod aris warmodgenili, rogorc rqaulebSi, aseve laqebriv da 
kvanZian fiqlebSi. ganviTarebulia andaluzitis, rogorc calkeuli 
porfiroblastebi (sur.7a), aseve radialur-sxivosnuri (sur.7b) warmonaqmnebic. 
porfiroblastebis zoma ramdenime mm-is farglebSia. igi rogorc wesi, CairTavs 
grafits, biotits, kvarcs. 
 

  
   a                                                   b 

sur.7 radialur-sxivosnuri andaluziti rqaulebSi. a - + nikolSi, b – erTi nikoliT. 3.7x8. 
 
 
 

2mineralTa simboloebi mocemulia r.kretcis (Kretz, 1983) mixedviT 
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biotiti gvxvdeba yvela asociaciaSi (1-6). igi upiratesad mcire zomis 
izometruli marcvlebis saxiT aris ganviTarebuli. muskoviti biotitTan SedarebiT 
gacilebiT mcire gavrcelebiT sargeblobs. 4-5 asociaciebSi granati ar gvxdeba, rac 
gapirobebulia dabaltemperaturul pirobebSi qloritis ar arsebobiT. rogorc 
cnobilia kontaqtur SaravandebSi dabal P-T pirobebSi granatis gaCena upiratesad 
xdeba qloritis daSlis produqtebis xarjze (ix.qvemoT). 1-3 da 6 asociaciis 
damaxasiaTebel qanebSi, arc Tu ise iSviaTad gvxvdeba karbonatiT gamdidrebuli 
ubnebi, sadac maRaltemperaturul (1-3) pirobebSi ganviTarebulia diofsidi, 
rqatyuara da skapoliTi, xolo metamorfizmis dabal safexurze (6) aqtinoliTi 
(tremoliTi) da epidotis jgufis mineralebi. 

laqebrivi da kvanZiani fiqlebSiganviTarebulia – And+Qtz+Pl+C+Ms+Btda Bt+Pl+Qtz. 
laqebida kvanZebi warmodgenilia andaluzitis ramdenime mm-is zomis 
porfiroblastebiT. am qanebis gavrcelebis simZlavre 50-200 m-is farglebSia. 

kontaqturi metamorfizmis yvelaze ufro dabali safexuri albit-epidot 
rqauluri  faciesis Sesabamisia. masSi gabatonebulia biotiti, albiti da kvarci; 
gvxdeba sericiti, kalciti da epidotis jgufis mineralebi, Zalian iSviaTad 
SeiniSneba qloritis firfitebic. qloritis ararseboba kontaqturi metamorfizmis 
yvelaze dabal safexurze aixsneba mis nacvlad dabali wnevis pirobebSi biotitis 
ganviTarebiT qanebis gadakristalebis sawyis stadiazeve.dizis seriis qanebze 
intruzivebis zegavleniT gamowveuli kontaqturi gardaqmnis Saravandi aRwevs 350 m-
s. aRsaniSnavia, rom intruziuli sxeulis simZlavre yovelTvis Tanabrad ar 
gansazRvravs ekzokontaqturi zonis simZlavres. Termuli zemoqmedebis aseTi 
xasiaTi gapirobebulia ara mxolod SemoWrili magmis moculobiT, aramed am 
ukanasknelisa da gverdiTi qanebis SedgenilobiT. gansakuTrebiT aqtivobiT 
gamoirCeva granitoiduli (granodioritebi, granitebi, diorit-sienitebi) naklebad – 
gabro da gabro-diorituli Sedgenilobis magmuri warmonaqmnebi. ekzokontaqturi 
qanebidan am procesebis mimarT gansakuTrebiT mgrZnobiarea karbonatebi da qviSur-
Tixuri warmonaqmnebi, gacilebiT inertulia kvarciani qviSaqvebi da silicitebi. 

amrigad Cveni kvlevebis Sedegad dadginda: 
dizis seria Sua iuruli intruzivebis kontaqtur zemoqmedebamde warmodgenili 

iyo epidiagenezis pirobebSi gardaqmnili qanebiT: Zlier dislocirebuli da 
dawvrilnaoWebuli naxSirovan-Tixuri nivTierebiTa da kvarciT mdidari qviSaqvebiT, 
argilitizirebuli saxesxvaoebebiT da kirqvebiT. 

intruzivebis Termuli zemoqmedebis Sedegad dizis seriis qviSur-Tixuri qanebi 
gardaiqmna nairgvari Sedgenilobis rqaulebad, laqebriv da kvanZian fiqlebad. 
dadgenilia kontqaturi metamorfizmis Sedegad ganviTarebuli mineralebi – 
kordieriti, andaluziti, biotiti, muskoviti, korundi, plagioklazi, grafiti, 
skapoliTi, turmalini, diofisidi, rqatyuara, aqtinoliTi, tremoliTi, cirkoni, 
sfeni; 

gamoyofilia kontaqturi metamorfizmis piroqsen (I), rqatyuara (II) da albit-
epidot (III) rqauluri faciesebi, romlebSic ganviTarebulia mineraluri 
paragenezisebi: I – Crd + Bt + Pl + Crn + C + And + Fibr + Qtz; II – Crd + Bt + Ms + Pl + Qtz + C; Crd + 
Bt + And + Ms ± Pl + Qtz + C, Bt + Crd + Pl + Qtz + C, And + Ms + Pl + Qtz + C, Bt + Ms + Pl + Qtz + And + 
C da III – Bt + Ab + Qtz + C.  

 

 

literatura 

 

Ⱥɞаɦɢɹɒ.Ⱥ. (1968). Ⱦɨɸɪɫɤɢе ɨɛɪаɡɨɜаɧɢɹ Ʉаɜɤаɡа //Тɪ. Ƚеɨɥ. ɢɧ-ɬа Ⱥɇ ȽɋɋР. ɧɨɜ. ɫеɪ, ɜɵɩ.16, 294 ɫ. 
Ƚаɦɤɪеɥɢɞɡе И.ɉ., ɒеɧɝеɥɢа Ⱦ.Ɇ. (2005). Ⱦɨɤеɦɛɪɢɣɫɤɨ-ɩаɥеɨɡɨɣɫɤɢɣ ɪеɝɢɨɧаɥɶɧɵɣ ɦеɬаɦɨɪɮɢɡɦ, 
ɝɪаɧɢɬɨɢɞɧɵɣ ɦаɝɦаɬɢɡɦ ɢ ɝеɨɞɢɧаɦɢɤа Ʉаɜɤаɡа. ɇауɱɧɵɣ Ɇɢɪ. Ɇɨɫɤɜа. 479 ɫ. (EЧРХТЬС ЬЮЦЦКЫв). 
Ƚɨɢɲɜɢɥɢ Ȼ.Ⱥ. (1960). Ɉ ɡɨɧаɥɶɧɨɫɬɢ ɫɤаɪɧɨɜ ɦаɫɫɢɜа ɝ. Ʉɢɪаɪɢ ɜ ȼеɪхɧɣ ɋɜаɧеɬɢ. Тɪ. ɄИɆɋ, ɜɢɩуɫɤ 
11 (4). ɋ. 45-67. 
Ƚɨɢɲɜɢɥɢ Ȼ.Ⱥ. (1962). ɉеɬɪɨɝɪаɮɢɹ ɦаɝɦаɬɢɱеɫɤɢх ɩɨɪɨɞ ɞɢɡɫɤɨɣ ɫɜɢɬɵ (ȼеɪхɧɹɹ ɋɜаɧеɬɢɹ) //Ⱥɜɬɨɪеɮ. 
ɤаɧɞɢɞ. ɞɢɫɫ. Тɛɢɥɢɫɢ, ȽɉИ, 20 ɫ. 



123 
 

Ⱦуɞауɪɢ Ɉ.Ɂ., Тɨɝɨɧɢɞɡе Ɇ.Ƚ. (1998). ɉеɬɪɨɥɨɝɢɹ ɢɡɨɬɨɩɧɵɣ ɜɨɡɪаɫɬ Ʉɢɪаɪ-Ⱥɛаɤуɪɫɤɨɝɨ ɢɧɬɪуɡɢɜɧɨɝɨ 
ɤɨɦɩɥеɤɫа. Ⱥɤаɞеɦɢɹ ɇауɤ Ƚɪуɡɢɢ Ƚеɨɥɨɝɢɱеɫɤɢɣ ɢɧɫɬɢɬуɬ ɢɦ. Ⱥ.И Ⱦɠаɧеɥɢɞɡе, ɋɛɨɪɧɢɤ ɬɪуɞɨɜ. C. 
150-162.  
Ʉуɬеɥɢɹ Ɂ.Ⱥ. (1983). ɇɨɜɵе ɞаɧɧɵе ɩɨ ɫɬɪаɬɢɝɪаɮɢɢ ɞɢɡɫɤɨɣ ɫеɪɢɢ (ɋɜаɧеɬɢɹ) //ɋɨɨɛɳ. Ⱥɇ ȽɋɋР,ɬ. 
109, №3, ɫ. 29-33. 
ɋɨɦɢɧ Ɇ.Ʌ. (1971). Ⱦɨɸɪɫɤɨе ɨɫɧɨɜаɧɢе Ƚɥаɜɧɨɝɨ хɪеɛɬа ɢ ɘɠɧɨɝɨ ɫɤɥɨɧа Ȼɨɥɶɲɨɝɨ Ʉаɜɤаɡа. Ɇ.: 
ɇауɤа, 245 ɫ. 
ɋɨɦɢɧɆ. Ʌ., ȻеɥɨɜȺ.Ⱥ (1976). Ɉ ɫɬɪаɬɢɝɪаɮɢɱеɫɤɨɦ ɪаɫɱɥеɧеɧɢɢ ɞеɫɫɤɨɣ ɫеɪɢɢ ɋɜаɧеɬɢɢ 
(ɐеɧɬɪаɥɶɧɵɣ Ʉаɜɤаɡ) //Ȼɸɥ. ɆɈИɉ. ɨɬɞ. ɝеɨɥ. ɬ.42, ɜɵɩ. 1. C. 16-21. 
ɑɢхɪаɞɡеȽ.Ⱥ. (2005).Ɉɫɬɪаɬɢɝɪаɮɢɢɢɥɢɬɨɥɨɝɢɢɜеɪхɧеɩаɥеɨɡɨɣɫɤɨ-ɬɪɢаɫɨɜɵх ɨɬɥɨɠеɧɢɢ «Ⱦɢɡɫɤɨɣ 
ɫеɪɢɢ» Ȼɨɥɶɲɨɝɨ Ʉаɜɤаɡа// Тɪ. Ƚɪуɡ. ɬехɧ. уɧɢɜеɪɫɢɬеɬа. №2 (456). C.88-94. 
ɐуɰуɧаɜа Т.ɇ. (2005). ɇɢɡɤɨɬеɦɩеɪаɬуɪɧɵɣ ɪеɝɢɨɧаɥɶɧɵɣ ɦеɬаɦɨɪɮɢɡɦ Ʉаɜɤаɡа. аɜɬɨɪеɮ. Ⱦɨɤɬ. 
ɞɢɫɫеɪɬ. Ƚеɨɥ. ɢɧ-ɬ. ȺɇȽɪуɡɢɢ. 39 ɫ. 
KretzR. (1982). Symbols for Rocks – And Ore-Forming Minerals. The Canadian Mineralogist. Vol.36.  
SominM. (2011). Pre-JurassicbasementoftheGreaterCaucasus: BriefOverview. TurkishJ. Earth Sci. Vol. 20, P. 
1-65. 

 
 

 

 

Sromebi. axali seria. nakv. 127 

ɍȾɄ 552.323.3(479.22)                                                                                                                 petrologia 
 

kavkasionis samxreT ferdobze zemo raWasa da qvemo svaneTSi neogenur-
meoTxeuli mJave magmatizmis ganviTarebis etapebi 

 
o. dudauri, m. togoniZe, v. lebedevi*, g. vaSakiZe, q. gabaraSvili, k. lobJaniZe 

*ruseTis mecnierebaTa akademiis madneuli sabadoebis geologiis, petrografiis, 
mineralogiisa da geoqimiis instituti, moskovi 

 
Stages of Development of Neogene-Quaternary Acid Magmatism on the Southern Slope of the 

Greater Caucasus in Upper Racha and Lower Svaneti. O.Dudauri, M. Togonidze, V.Lebedev*, 

G.Vashakidze, K.Gabarashvili, K.Lobzhanidze. IGEM RAS
*
, Moscow, Russia. On the southern slope of the 

Greater Caucasus in Upper Racha and Lower Svaneti during the Neogene-Quaternary period small size bodies, 
dikes and veins of granite porphyries and dacites were formed.According toK-Ar dating of the rocks and 
minerals of these bodies three age groups were distinguished: I – Late Miocene – dacites of mountain 
Lalaashkha (6.9±0.3 Ma); II – Early Pliocene – granite porphyric intrusives of the Tskhenistskali river head and 
dacites of Karobi and Kirtisho (4-4.5±0.2 Ma); III – Pleistocene – a belt of dacitic veins and dikes in Upper 
Racha that is characterized by black endocontacts presented as volcanic glass (1.8±1.6 Ma). 

 
saqarTveloSi mezozurSi sakmaod Zlier gamovlinda rogorc mJave ise fuZe 

intruziuli magmatizmi. Sedegad Camoyalibda mravalricxovani da mravalfaziani 
rTuli agebulebis intruziuli sxeulebi. neogenursa da meoTxeulSi magmuri 
aqtivoba SedarebiT susti iyo da gamoixata granit-porfirebisa da dacitebis mcire 
zomis intruzivebis da daikebis CamoyalibebaSi.  

mJave magmatizmis ganviTarebis etapebis gamoyofis saSualeba mogvca qanebis 
daTariRebis izotopurma monacemebma(cxr. 1). pirveli etapi – gvian miocenuri 
(riodaci-tebi mTa lelaaSxas midamoebSi, qvemo svaneTi); meore etapi – 
adrepliocenuri (canas jgufis granit-porfirebi, qvemo svaneTi; karobis da 
kirtiSos dacitebi, zofxiTos dacituri vulkani, zemo raWa); mesame etapi – 
pleistocenuri (dacitis daikuri sxeulebis sartyeli zemo raWaSi, romlisTvisac 
damaxasiaTebelia Savi feris minebrivi endokontaqtebi da dacituri sxeuli 
xevsureTSi, md. blos xeobaSi). 

mTa lelaaSxas dacitebi. gasuli saukunis bolo wlebSi, qvemo svaneTSi 
muSaobis dros, md. cxeniswylis marcxena Senakadis md. RobiSuris erT-erTi saTavis 
kalapotSi Tixafiqlebis da diabazebis muqi feris natex masalasTan erTad Ria 
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feris qanis natexebic SeiniSneboda. maTi Sewavlis Semdeg es qanebi dacitebi 
aRmoCnda. zeviT mdebare ferdobze am qanis lodnari alag-alag iyo dagrovili. 
lodebis zoma 0.5-1 m3 farglebSi meryeobda da zogjer metic iyo, rac imas mowmobda, 
rom zeviT mTa lelaaSxaze (3151.8 m) da mis SemogarenSi dacitebis ZiriTadi 
gamosavlebi unda yofiliyo. aseT gamosavals mivakvlieT mTa lelaaSxas Crdilo 
ferdis ZirSi xramSi. aq zeda liasur (toarsul) Tixafiqlebisa da qviSaqvebis 
wyebas (qveda soris qvewyeba) kveTs 7 m simZlavris biotitiani dacitis ZarRvi 

daqanebuli Crdilo-aRmosavleTiT 400, 600. ZarRvi mimarTebaze vrceldeba 70 
metrze. mTa lelaaSxas aRmosavleT ferdze Semcvel qanebs kveTs 10 m simZlavris 
submeridianuli mimarTebis dacitis daika, romelic vrceldeba 100 metrze. aqedan 25 
m-iT maRla gaSiSvlebulia 5 m simZlavris ZarRvi, romlis zeviTac SiSvldeba 
dacitis 5×5 m zomis izometruli sxeuli. mTa lelaaSxas aRmosavleTiT vakeze 
dacituri lodnariT agebuli 15-20 m siganis da daaxloebiT 50 m sigrZis mcire 
qedis msgavsi amaRlebaa, romelic aq arsebuli dacitis masiuri sxeulis adgilze 
daSlis Sedegi unda iyos. 

 
cxrili 1. kavkasionis samxreTi ferdis mJave intruzivebis K-Ar asakebi 
 

 nim. # minerali, qani K % 40Arrad ng/g asaki mln. w. literaturuli wyaro 
 I etapi – gvian miocenuri 
1 х-352 biotiti (lelaaSxa) 5.94 2.956 ± 0.012 7.2 ± 0.2 Ʌеɛеɞеɜ ɢ ɞɪ. (2013) 
2 Ʌɒ-8 biotiti    « ---- » 5.77 2.920 ± 0.012 7.3 ± 0.2 « ---- » 

3 « - - » ZiriT. masa « ---- » 3.35 1.585 ± 0.007 6.8 ± 0.2 « ---- » 
4 Ʉɋ biotiti    « ---- » 5.23 2.30 ± 0.02 6.5 ± 0.2 « ---- » 

5 « - - » ZiriT. masa « ---- » 2.94 1.411 ± 0.012 6.9 ± 0.2 « ---- » 

6 Ʉɋ biotiti    « ---- » 6.42 3.057 ± 0.012 6.9 ± 0.2 « ---- » 

7 Ʉɋ biotiti    « ---- » 4.70 2.153 ± 0.015 6.6 ± 0.2 « ---- » 

 II etapi – adre pliocenuri  
8 P-194 biotiti  (karobi) 7.62 2.10 4.00 ± 0.2  
9 X1 biotiti   « ---- » 6.53 1.95 4.40 ± 0.2 Ȼɨɪɫуɤ Ⱥ. (1979) 

10 X2 biotiti   (cana) 6.93 1.96 4.15 ± 0.2 « ---- » 

11 424 biotiti   « ---- » 5.16 1.606 4.50 ± 0.2 Руɛɢɧɲɬеɣɧ Ɇ. (1967) 
 III etapi – pleistocenuri 

12 X3 biotiti (blo) 7,16 0,72 1.60 ± 0.15  Ȼɨɪɫуɤ Ⱥ. (1979) 
13 Ɂ-583 daciti  (nowarula) 1,98 0.190 ± 0.05 1.4 ± 0.2  

14 Ɂ-580 daciti, endok. « - - » 1.97 0.250 ±  0.006 1.8 ± 0.1    

 
qanebis izotopuri daTariReba Catarda moskovSi ИȽȿɆ - is laboratoriaSi v. lebedevis mier. 

 
gvianmiocenuri magmuri etapi 

 
TavisTavad dacitebis mcire sxeulebis aRmoCena ar warmoadgens 

gansakuTrebuli mniSvnelobis geologiur movlenas, radgan qvemo svaneTSi da zemo 
raWaSi didi xania cnobilia dacituri sxeulebi. amitom mosalodneli iyo sxva 
gamosavlebis arsebobac, magram mTa lelaaSxas dacitebi aRmoCnda dacitebis cnobil 
gamosavlebze ufro Zveli (gvianmiocenuri). 

mTa lelaaSxas midamoebs, dacitebzeufrodetaluridakvirvebisTvis, 
ramdenjerme vewvieT. bolos regionSi 2006 wels qarTul-rusuli eqspediciam imuSava. 
garda adre Cvens mier nanaxi dacituri sxeulebisa, v. lebedevma mTa lelaaSxas 
aRmosavleT ferdobze, 2800-2900 m simaRleze, aRniSna 5-10 m simZlavris dacitebis 3 
subparaleluri daika, gavrcelebuli daaxloebiT 110 m-ze, mimarTeba 
submeridianuli. dacitebis Seswavlis Sedegebi gamoqveynda erTobliv statiaSi 
(Ʌеɛеɞеɜɢɞɪ., 2013). 

dacitebi Ria nacrisferi qanebia. struqtura porfiruli (sur.1) an glomeropor-
firuli, srulkristaluri mikrohipidiomorfulmarcvlovani ZiriTadi masiT.  

porfiruli gamonayofebi warmodgenilia plagioklaziT, biotitiT da kvarciT. 
plagioklazi idiomorfuli, polisinTeturad damrCoblili da zogjer zonaluri0,5-
2,5mm  zomis kristalebissaxiTaris. iSviaTad qsenomorfulia. zogjersustad aris 
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gasericitebuli. biotiti warmodgenilia 0,3-2,5 mm zomisqerclebiT. pleoqroulia 
Calisferidanmuq yavisframde. kvarci warmoSobs0,5-1,5 mm zomis, umTavresad 
izometruli formisfenokristalebs. ZiriTadi masa Sedgeba kvarcis izometruli 
marcvlebis, plagi-oklazis qsenomorfuli kristalebis da biotitis qerclebisagan. 
 

 
 

sur.1. mTa lelaaSxas dacitis struqtura 

 
qimiuri SedgenilobiT (cxr. 2) aRniSnuli qanebi riodacitebs warmoadgens. 

vulkanuri qanebis klasifikaciur SiO2 – Na2O+K2O diagramaze (Ɇаɝɦаɬɢɱеɫɤɢе ...., 1983)am 
qanebis figuruli wertilebi riodacitis velSi ganlagda (sur. 2). 
 
cxrili 2. mTa lelaaSxas dacitebis qimiuri analizebis Sedegebi 

 
analitikosebi: 1 – r.areSiZe; 2, 3 – n.lacabiZe. 
analizebi 4, 5, 6 Sesrulebuliarentgenul-fluorescentuli meTodiT (Ʌеɛеɞеɜɢ ɞɪ., 2013) 
 

 
 

sur. 2. dacitebis figuruli wertilebis ganlageba SiO2 – Na2O + K2O klasifikaciur diagramaze 

 №. SiO2 TiO2 Al2O3 Fe2O3 FeO MnO MgO CaO Na2O K2O P2O5 H2O- ɩɩɩ  

1 х-180 71.09 0.20 14.99 1.63 0.72 0.03 0.57 3.48 4.00 2.0 0.18 0.15 1.29 100.33 

2 х-352 70.22 0.08 14.61 1.38 0.07 0.12 2.02 7.00 3.25 0.03 0.08 0.92 99. 86 

3 х-353 68.75 0.11 14.96 2.29 0.07 1.28 2.79 5.20 3.83 0.03 0.10 0.50 99.91 

4 Ʉɋ-4 72.43 0.22 15.41 1.41 0.01 0.71 2.40 4.59 2.78 0.04   100.00 

5 Ʉɋ-14 71.49 0.28 15.60 1.87 0.02 0.84 2.11 4.61 3.12 0.06   100.00 

6 Ʉɋ-15 71.68 0.32 15.52 2.28 0.02 0.82 2.28 4.19 2.83 0.08   100.00 
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adrepliocenuri magmuri etapi 
 

md. cxeniswylis saTaveebis granituli intruzivebi. statiis es qveTavi 
dawerilia Cvens mier velze mopovebli masalebis mixedviT da i.kiknaZis (1967) 
monacemebis gamoyenebiT.  

qvemo svaneTSi, cxeniswylis saTaveebSi, granituli Sedgenilobis sami 
intruziuli sxeulia cnobili: canas (curungalis), Woroxis da toteldaSis. am sami 
intruzividan yvelaze didi zomisaa canas intruzivi. igi mdebareobs md. zesxos 
auzSi, misi marjvena Senakadebis yoruldaSis da usaxelos Sua curungalis mTaze 
2800-3500 m simaRleze da gaSiSvlebulia 2,5-3 km2 farTobze. intruzivi kveTs liasur 
Tixafiqlebs. igi CrdiloeTis mimarTulebiT wagrZelebul Stokisebur sxeuls 
warmoadgens, romelic grZeldeba kavkasionis samxreTi ferdis mTavar Secocebamde. 
intruzivis samxreT nawilSi SemorCenilia saxuravis qanebi.  

canas intruzivi agebulia granit-porfirebiT, porfirisebri granitebiT, 
granodiorit-porfirebiT, diorit-porfiritebiT da kvarciani diorit-porfiritebiT. 
intruzivSi, liasur naleqebSi da Zvel kristalur substratSi didi raodenobiT 
gvxvdeba granodiorit-porfirebis da diabazebis ZarRvebi da daikebi.   TviT canas 
intruzivis agebulebaSi gabatonebul@qanebs warmoadgens granit-porfirebi. 
porfirisebri granitebis gavrceleba SedarebiT naklebia. granodiorit-porfirebi 
mcire ubnebis saxiT gvxvdeba granit-porfirebSi da intruzivis periferiul 
nawilebSi. intruzivis amgebi qanebi erTmaneTSi TandaTanobiTi gadasvlebiT 
xasiaTdeba.  

granit-porfirebi Ria nacrisferi an moyviTalo nacrisferi wvrilkristaluri 
qanebia. struqtura porfiruli mikrogranituli struqturis ZiriTadi masiT. 
fenokristalebi warmodgenilia oligoklaz-andezinis rigis (Pl20-38) zonaluri 
plagioklaziT, saRi an nawilobriv gaqloritebuli biotitiT, kvarciT da iSviaTad 
kaliSpatiT (anorToklaziT). mkvlevarebi aRniSnaven agreTve umesro mikroklinis 
arsebobasac (kiknaZe, 1967). ZiriTadi masa Sedgeba kaliSpatis da kvarcis 
qsenomorfuli da plagioklazis idiomorfuli kristalebisa da biotitis 
qerclebisagan. aqcesoruli mineralebidan gvxvdeba apatiti, cirkoni, madneuli da 
iSviaTad monaciti. 

porfirisebri granitebi SedarebiT msxvilkristaluri qanebia da serialur-
porfiruli struqtura axasiaTebs. porfiruli gamonayofebi warmodgenilia 
kaliSpatiT, plagioklaziT, kvarciT da iSviaTad biotitiT. kaliSpati saRia. 
warmoSobs 1,5 mm-de kristalebs, romelSic zogjer CanarTebis saxiT aris biotitis, 
muskovitis da plagioklazis kristalebi. plagioklazi oligoklaz-andezinis 
rigisaa. saRia, axasiaTebs polisinTeturi mrCoblebi da zonaluroba. porfirisebri 
granitebis gavrcelebis areSi aris Tanabarmarcvlovani granitebis mcire ubnebi. 
aseTi ubnebi gvxvdeba toteldaSis intruzivSic.  

granodiorit-porfirebi nacrisferi qanebia. struqtura porfiruli 
srulkristaluri hipidiomorfulmarcvlovani ZiriTadi masiT. porfiruli 
gamonayofebi warmodgenilia plagioklaziT, biotitiT, kvarciT da iSviaTad 
kaliSpatiT. plagioklazi 0,5-2 mm zomis, polisinTeturad damrCoblili, umTavresad 
zonaluri kristalebis saxiT gvxvdeba, SedgenilobiT andezinidan (An30-32) 
labradoramde (An58-60). ZiriTad masaSi plagioklazi oligoklaziT aris 
warmodgenili. biotiti warmoSobs rogorc porfirul gamonayofebs, ise wvril 
qerclebs, gabneuls ZiriTad masaSi. minerali saRia, zogjer sxvadasxva xarisxiT 
gaqloritebuli. qanSi misi Semcveloba cvalebadia da zogjer 10-15% aRwevs. kvarci 
iSviaTad warmoSobs fenokristalebs, igi Cveulebriv ZiriTadi masis SemadgenlobaSi 
Sedis. kaliSpati mxolod qanis ZiriTad masaSi gvxvdeba. 

Woroxis intruzivi mdebareobs md, Woroxis xeobaSi mTa Woroxis ferdobze. 
Semcveli wyeba liasuri fiqlebiT aris warmodgenili. intruzivi ~ 0,04 km2 
farTobzea gaSiSvlebuli. igi Crdilo-aRmosavleTiT wagrZelebul Stokisebur 
sxeuls warmoadgens. intruzivi ZiriTadad agebulia orqarsiani granitebiT. 
SedarebiT nakebadaa gavrcelebuli plagiogranitebi, romlebic mcire ubnebis saxiT 
gvxvdeba orqarsian granitebSi, ufro xSirad intruzivis periferiul nawilebSi. 
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orqarsiani granitebi Ria nacrisferi saSualokristaluri qanebia. struqtura 
hipidiomorfulmarcvlovani, iSviaTad porfiriseburi. qanmaSeni mineralebia 
plagioklazi, kaliSpati, kvarci, biotiti da muskoviti. aqcesoruli mineralebi –  
apatiti, cirkoni da sfeni. plagioklazi ZiriTadad idiomorfuli, polisinTeturad 
damrCoblili, zogjer zonaluri, saRi an sustad gasericitebuli kristalebis 
saxiT gvxvdeba. warmodgenilia oligoklaz-andeziniT. kaliSpati plagioklazze 
naklebi raodenobiTaa. igi saRi an sustad gapelitebuli kristalebiT aris 
warmodgenili, romlebic zogjer pertitul Senazardebs Seicavs. biotiti 1,5-2 mm-de 
zomis idiomorful kristalebs warmoSobs (Ng'=1,690). axasiaTebs mkveTri 
pleoqroizmi muqi yavisferidan Ria yviTlamde. Seadgens qanis 8-10%. muskoviti 
wagrZelebuli an usworo formis kristalebis, iSviaTad radialur-sxivosnuri 
agregatebis saxiT gvxvdeba. raodenobiT biotitze naklebia.  

toteldaSis intruzivi warmoadgens 50×60 m zomis Crdilo-aRmosavleTiT 
wagrZelebul Stokisebur sxeuls. igi mdebareobs md. zesxos Senakadis toteldaSis 
marcxena ferdze. iuruli TixafiqlebiT agebul am raionSi, aRniSnuli intruzivis 
garda, granituli Sedgenilobis mcire zomis sxeulebic gvxvdeba. toteldaSis 
intruzivi agebulia canas intruzivis analogiuri granit-porfirebiT.  

qimiuri SedgenilobiT canas intruzivis granit-porfirebi (cxr. 3) Seesabameba 
normuli rigis kalium-natriumiani seriis maRalTixamiwian granitebs (Ɇаɝɦаɬɢɱеɫɤɢе 
...., 1983). Seswavlili mJave intruzivebis biotitebi (cxr. 3) Mg-Fe2+-Al diagramaze (sur. 
3) ganlagda istonit-siderofilitis xazTan miaxloebul Sua nawilSi.  

karobis qedisdacitebi. Karobis qedis samxreT ferdobze, 2000 m simaRleze, 
Znelad misadgom kldova nadgilas, gaSiSvlebulia dacitis 10-15, ganier adgilebSi 
25 m-de simZlavris daika, romelic daaxloebiT 120 m-ze gaidevneba. mimarTebis 
gaswvriv daika gakveTilia 10-15 sm-de simZlavris kvarcis ZarRvebiT. dacitebTan aris 
dakavSirebuli molibdenis gamadneba, romelic meore msoflio omis dros mTlianad 
gamomuSavda. 

karobis daika kveTs paleozour metamorful qanebs, romlebic Secocebuli 
aliasur fiqlebze. dacitis daikaze da pirze Secocebis xazs Cveni dakvirvebiT ar 
kveTs. sxva avtorebi gakveTas aRniSnaven (ɏаɪаɲɜɢɥɢ, 1940). 

karobis dacitebi Ria nacrisferi an TeTri feris saSualomarcvlovani qanebia 
biotitis Savi feris qerclebis CanawinwklebiT. Struqtura porfiruli, ZiriTadi 
masa – mikrohipidiomorfulmarcvlovani. Fenokristalebi warmodgenilia 
plagioklaziT, biotitiT da kvarciT. plagioklazi oligoklaz-andezinisrigis (Pl25-

35) zonaluri agebulebis da polisinTeturad damrCoblil prizmul da tabulisebur 
kristalebs warmoSobs. igi qimiuri analizis monacemebiTac (cxr. 3, nim. P-6712) 
SedgenilobiT oligoklazs (Pl30) Seesabameba. zogjer plagioklazis kristalebi 
sustad gapelitebuli da gasericitebulia. biotiti muqi yavisferi qerclebiT, 
iSviaTad heqsagonuri kveTebis saxiT aris warmodgenili. minerali saRia, zogjer 
sxvadasxva xarixiT aris gaqloritebuli. karobis biotitebis wertilebis (cxr. 3) 
ganlageba Mg-Fe2+-Al diagramaze (sur. 3) miuTiTebs maTSi mTavari elementebis Tanabar 
Semcvelobaze. kvarci gvxvdeba momrgvalebuli marcvlebis saxiT. axasiaTebs 
erTdrouli Caqroba. ZiriTadi masa warmodgenilia kvarciT, plagioklaziT, 
biotitiT da kaliSpatiT. aqcesoruli mineralebidan gvxvdeba apatiti, cirkoni da 
madneuli minerali. karobis dacitebSi xSirad gvxvdeba kvarcis ZarRvebi.  
 
 
cxrili 3.  adrepliocenuri qanebis da mineralebis qimiuri analizebis Sedegebi 
 
№ nim. № SiO2 TiO2 Al2O3 Fe2O3 FeO MnO MgO CaO Na2O K2O P2O5 SO3 H2O

- xur.dan  

 c a n a 
1 I 70.00 0.30 16.00 1.50 1.30 0.03 1.10 2.50 2.70 4.10 0.20  0.02  99.75 
2 II 68.72 0.28 15.92 0.29 2.02 0.02 0.93 2,41 3.38 3.93 0.33  0.12 1.12 100.00 
3 III 68.94 0.31 16.35 0.72 1.75 0.02 0.78 2.45 4.26 3.21 0.24  0.03 0.98 100.10 
4 ɦ-59 68.93 0.30 14.65 1.29 3.24 0.03 1.63 2.60 4.00 1.40 0.18  0.15 1.35 99.75 

5 ɦ-10 35.85 2.00 16.45 4.73 14.90 0.10 9.20 0.54 0.80. 10.00 ara  1.28 3.90 99.75 
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6 ɦ-25 35.88 1.70 15.64 7.88 9.57 0.17 10.24 0.54 0.50 8.00 ara  1.48 8.52 100.12 

7 ɦ-74 37.95 1.37 12.80 5.47 15.98 0.17 10.24 0.54 0.50 8.20 ara  0.94 5.52 99.68 

8 ɦ-87 38.41 0.62 12.92 5.04 15.33 0.14 10.53 0.54 0.50 8.00 ara  1.06 7.27 99.93 

9 ɦ-95 36.60 0.95 14.79 4.87 15.48 0.14 9.20 0.54 0.50 8.00 ara  1.20 7.29 100.26 

10 ɦ-92 36.36 1.24 16.18 23.02   9.24 1.25 0.55 8.16    3.98 99.98 
11 ɦ-75 34.68 1.80 16.17 7.09 17.64  8.70 0.91 0.12 9.12    3.34 99.57 

 k a r o b i 
12 P-358 70.06 0.12 14.45 0.15 2.15 0.03 1.27 2.67 5.80 2.00 0.09 - 0.08 0.92 99.89 
13 P-671 71.04 0.27 14.24 0.93 1.44 0.05 0.93 3.00 4.20 1.70 0.10 - 0.20 1.96 100.06 
14 Р-192 68.37 0.25 15.30 1.76 2.52 0.03 0.61 4.46 4.00 1.60 0.16 ara 0.25 1.03 100.34 
15 Р-194 69.10 0.37 15.30 1.11 2.52 0.03 0.80 3.52 4.00 1.60 0.17 ara 0.15 1.15 99.90 
16 Р-200 71.12 0.37 13.60 1.11 2.52 0.03 0.98 3.41 4.00 1.60 0.17 ara ara 1.44 100.35 

17 Р-202 74.31 0.09 11.73 1.85 1.26 0.03 0.73 3.06 4.00 2.00 0.17 ara ara 1.00 100.23 
18 ɪ-6711 65.00 kv. 20.03 0.40 ara ara 0.10 5.58 6.00 2.00 0.11  0.24 0.66 100.12 
19 ɪ-1921 36.53 0.80 12.58 7.07 14.47 0.21 9.98 0.54 0.50 8.00 ara  1.56 7.28 99.52 
20 ɪ-1941 38.61 1.05 13.80 3.82 16.70 0.14 10.92 0.54 0.50 8.00 ara  0.68 4.75 99.51 
21 ɪ-2001 34.58 1.74 13.60 10.51 11.23 0.10 10.37 0.54 0.50 7.00 ara  0.94 8.86 99.97 
22 ɪ-2021 35.97 2.50 12.81 8.40 12.02 0.14 11.37 0.54 0.50 7.40 ara  0.94 6.96 99.75 

 zofxiTos  dacituri  vulkani 
23 51 67.83 0.37 14.62 0.45 2.61 0.07 1.56 2.87 4.22 3.20 0.18 ara 0.07 1.75 99.80 
24 53 67.83 0.36 14.45 1.27 1.44 0.07 1.65 2.17 3.70 3.50 0.16 1.46 0.06 2.16 100.28 
25 P-335 69.00 0.14 15.38 1.98 0.76 0.07 0.72 2.74 5.53 2.55 0.24 ara 0.30 0.62 99.98 
26 P-337 70.10 0.24 14.94 1.58 1.84 0.11 0.50 1.76 2.75 3.21 0.29 0.13 0.32 2.20 99.97 
27 P-346 69.34 0.30 14.44 2.02 1.81 0.08 0.79 3.10 1.58 4.18 0.55 0.27 0.32 1.04 99.82 
28 P-348 65.13 0.26 14.51 2.62 1.81 0.08 1.29 3.64 3.15 3.44 0.32 1.08 0.28 2.58 100.19 

29 P-471 67.14 0.24 14.92 2.59 2.64 kv. 1.36 3.87 1.25 4.32 0.21 kv. 0.28 1.32 100.17 
30 P-451 64.06 0.51 15.47 0.51 3.96 0.08 2.43 5.18 2.00 3.88 0.23 kv. ara 1.14 99.75 

 
literaturuli wyaro: I - i.kiknaZe. (1967); II, III – a.borsuki. (1979). 
mineralebi: biotiti – 5-11, 20-22; plagioklazi – 18. 
analitikosebi: 4-9, 14-22 – r.areSiZe; 10, 11 – l.basiaSvili; 12 – n.jabua; 13 – T.nasyidaSvili.;  
23, 24, 30 – c.labartyava.; 25-29 – q.mTiuliSvili. 
 

n. TaTriSvili (Таɬɪɢɲɜɢɥɢ, 1941) molibdenis gamadnebas kvarcis ZarRvebs 
ukavSirebs. qimiuri analizebis mixedviT (cxr. 3) karobis daikis qanebi ZiriTadad 
riodacitebiT aris warmodgenili. am qanebis figuruli wertilebi klasifikaciur 
SiO2 – Na2O+K2O diagramaze (sur. 2) riodacitebis velSi ganlagda. 
 

 

 

sur. 3. Seswavlili qanebis biotitebis 
figuruli wertilebis mdebareobaM 

Mg-Al-Fe2+ diagramaze 
 
 
 

 
 

kirtiSos dacitebi. myinvar kirtiSos Sublis qveviT daaxloebiT 800 metrze, md. 
WveSuris marcxena ferdze, SiSvldeba dacituri sxeuli, romelic xeobis gaswvriv 
250-300 m-ze gaidevneba, xolo samxreTiT igi karobis qedis Crdilo ferdze qedis 
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Txemamde adis. sxeuli Stokiseburi formisaa. igi gakveTilia ramdenime teqtonikuri 
rRveviT, rac breqCiuli zonebiT fiqsirdeba. breqCiebSi natexi masala mxolod 
dacitebiT aris warmodgenili. zonebis simZlavre 1 m farglebSia. mimarTeba SW 2600. 
dacitebi hidroTermuli xsnarebis zegavleniT Zlier Secvlilia da zog ubanSi 
rkinis JangiT gamdidrebis  gamo wiTeli feri aqvs. aseT ubnebSi SeiniSneba piritisa 
da anTimonitis Canawinwklebi. 

saRi qanebi karobis dacitebis analogiuria. struqtura porfiruli. ZiriTadi 
masa – mikrogranulituri, romelic Sedgeba plagioklazis, kvarcis, mcire 
raodenobiT biotitis qerclebisa da madneuli mineralis marcvlebisagan. 
porfiruli gamonayofebi warmodgenilia andezinis rigis (Pl35-42) plagioklazis 
polisinTeturad damrCoblili da zonaluri kristalebiT, kvarciT da biotitiT, 
romelic xSirad Canacvlebulia qloritiT da tkeCvadobis bzarebSi madneul 
minerals da epidotis linzebs Seicavs. Secvlis procesebi gansakuTrebiT Zlieria 
breqCiul zonebSi. 

sakauras daciti. dacituri sxeuli gaSiSvlebulia mdinareebis luxumisa da 
sakauras wyalgamyof qedze, uravelis realgar-auripigmentis sabados midamoebSi. igi 
kveTs liasur fiqlebs. zedapiris mcenareuli safariT dafarvis gamo sxeulis 
formis dadgena ar xerxdeba. sakauras daciti aRmoaCna da aRwera n. Soniam (1940). 

daciti wvrilkristaluri Ria nacrisferi qania. struqtura porfiruli. 
porfiruli gamonayofebi warmodgenilia plagioklazis prizmuli kristalebiT, 
biotitis qerclebiT da kvarcis izometruli kristalebiT. plagioklazis 
kristalebi xSirad polisinTeturad damrCoblilia, SedarebiT iSviaTad zonaluri. 
warmodgenilia oligoklaziT (An25-35), xolo zonaluri kristalebis periferiebi – 
albitiT. biotitis qerclebi xSirad Secvlilia qloritiT da madneuli mineraliT. 
kvarcis porfiruli gamonayofebi iSviaTad gvxvdeba. ZiriTadi masa Sedgeba kvarcis 
izometruli marcvlebisa da plagioklazis mikroliTebisagan, mcire raodenobiT 
monawileobs biotitis qerclebi. gvxvdeba kaliSpatis mcire zomis qsenomorfuli 
kristalebi. aqcesoruli mineralebidan Seicavs apatits da cirkons. 

zofxiTos dacituri vulkanuri centri mdebareobskavkasionis mTavari qedis 

Txemze, mwvervalebis labodasa da gezes Sua (Тɨɝɨɧɢɞɡе, Ⱦуɞауɪɢ, 2008). igi 
warmodgenilia subvulkanuri Stokiseburi sxeuliT (vulkanis amomyvani arxi - neki) 
da vulkanuri breqCiiT amovsebuli gverdiTi arxiT (sur. 4).dacituri StokikveTs 
paleozour mikroklinian granitebs, metamorful fiqlebs da liasuri Tixafiqlebis 
da qviSaqvebis wyebas. igi qedis Txemze 150-200 m-ze gaidevneba. Stokidan dasavleTiT 
300m-ze granitebi da metamorfuli fiqlebia. Semdeg 180 m siganiszoli 
vulkanurbreqCias ukavia, romelic qedis samxreT ferdze 
daqanebuliaaRmosavleTisken (dacitis Stokisken) 700-ianikuTxiT da gaidevneba 200-250 
m-ze. Semdeg dafarulia da siRrmeSi dacitis Stoks unda uerTdebodes. 

 

 
 

sur. 4. zofxiTos dacituri vulkanuri centris sqematuri Wrili. 1. daciti; 2. 
vulkanuri breqCia; 3. metamorfuli fiqlebi; 4. paleozouri porfirisebri mikrokliniani 
granitebi. 5. liasuri fiqlebi  
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vulkanuri breqCiis masala warmodgeniliadacitebiT, mikrokliniani granitebiT, 
kristaluri fiqlebiT, qviSaqvebiT, TixafiqlebiTda iSviaTad diabazebiT. es masala 
breqCiaSi araTanabrad aris ganawilebuli. qveda nawilSi breqCia Seicavs yvela 
CamoTvlil qanis natexebs, magram sWarbobs dacitebis masala. zeviT TandaTan 
batondeba Tixafiqlebi da qviSaqvebi. zeda nawilSi cementis rols TamaSobs 
qviSaqva-Tixafiqlebis,xolo qveviT –dacitebis kristalo- da 
liTokristaloklasturi masala. vulkanur aqtivobas mohyva dacitebis subganeduri 
da submeridianuli daikebis Camoyalibeba, romlebiTac ikveTeba rogorc Semcveli 
qanebi da dacituri Stokiseburi sxeuli, aseve vulkanuri breqCiac(sur. 5). 
 

 
 

dacitebi nacrisferi an Ria nacrisferi porfiruli, zogjer foriani qanebia. 
struqtura porfiruli, glomeroporfiruli an serialur-porfirulia srul-, mikro- 
an kriptokristaluri ZiriTadi masiT. fenokristalebi warmodgenilia 
plagioklazis6-8 mm zomis idiomorfuli, polisinTeturad damrCoblili, sustad 
gasericitebuli da gapelitebuli, iSviaTad zonalurikristalebiT,kvarcis 
SemolRobili, zogjer ZiriTadi masis CanarTebiani, mciredan 5 mm-de zomis 
marcvlebiT da mcire raodenobiT ZiriTadad nawilobriv an mTlianad 
SecvliliBbiotitis qerclebiT. fenokristalebis raodenoba qanSi farTo 
sazRvrebSi meryeobs: plagioklazis – 20-dan 60%-de, kvarcis –2-dan 25%-de, biotitis 
mciredaniSviaTad 10%-de. aqcesoruli mineralebia cirkoni, apatiti da madneuli 
mineralebi. qimiuri SedgenilobiT (cxr. 3) zofxiTos vulkanuri centris qanebi 
sruliad Seesabameba dacitebs. 

zofxiTos vulkanuri dacitebis izotopuri asakis gansazRvra ver moxerxda 
qanebis meoradi Secvlebis gamo. magram, radgan es qanebi, rogorc petrografiulad, 
ise qimiuri SedgenilobiT karobis dacitebis analogiuria,Cven zofxiTos dacitebs  
karobis dacitebis sinqronulad miviCnevT. 
 

pleistocenurimagmuri etapi 
 

zemo raWis dacitebi. zemo raWaSi farTod aris gavrcelebuli dacituri 
Sedgenilobis daikebi da ZarRvebi, romlebsac gamonaklisis gareSe axasiaTebs Savi 
feris minebrivi (vitrofiruli) endokontaqtebi. maTi gamosavlebi or zolad aris 
ganlagebuli. pirveli anu Crdilo zoli dakavSirebulia kavkasionis samxreTi 
ferdis mTavar SecocebasTan, xolo meore anu samxreTi zoli ukavSirdeba Sua da 
zeda liasuris gamyof rRvevis zonas. Crdilo zolSi am qanebs farTo gavrceleba 

 

 
sur. 5. vulkanuri breqCiis 
gamkveTi dacitis daika 
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ar aqvs. aqdacitis sxeulebi dakavSirebulia kristalur substratTan da 
qvedaliasur naleqebTan. samxreTi zoli am qanebis gavrcelebis TiTqmis uwyvet 
zols warmoadgens. igi md. zofxiTuras xeobidan grZeldeba aRmosavleTiT md. bubas 
xeobamde. 

Cven vnaxeT da SeviswavleT dacituri sxeulebi md. kvaiSuras saTaveebSi, 
qvakacidan zofxiTuras xeobisken mimavali bilikis gaswvriv, myinvar nowarulas 
cirkis dasavleT ferdze, md. nowarulas xeobis marjvena ferdze sof. Wioridan 
mimavali gzis piras, myinvar zofxiTos xeobaSi da sxva. daikebis simZlavre 
ZiriTadad 2-dan 10 m-dea. iSviaTia naklebi simZlavris daikebi. gansakuTrebiT 
aRsaniSnavia zofxiTos myinvaris xeobaSi arsebuli didi daika, romelic xeobis 
marcxena kldovan vertikalur kedelze kargad Cans. aqedan daika grZeldeba xeobaSi, 
sadac igi dafarulia da gamoCndeba marjvena ferdze. daikavertikalurad aris 
daqanebuli. misi mimarTebaa NW 3450; simZlavre Crdilo nawilSi 25-30 m iqneba, xolo 
samxreTSi ufro mZlavria da 30-35 m aRwevs. daikamimarTebis gaswvriv TiTqmis 3 km-
zegrZeldeba. daikis Savi feris minebrivi endokontaqtebis simZlavre TiToeul 
mxares 1,5 m iqneba. endokontaqtebis sazRvari daikis centralur nawilTan mkveTria. 
am did daikaze zofxiTos myinvaris xeobis marjvena ferdze aRmarTulia nekis 
magvari sveti, romelic dasavleTiT patara qedis saxiT uSualod exeba 
granitebs(sur. 6). svets qveda nawilSi filaqnisebri ganwevreba aqvs, xolo zeviT – 
sveturi. svetebihorizontulad aris ganlagebuli. svetis (nekis) simaRle 40 m-de, 
xolo fuZis diametri 45 m-de iqneba. svetis orive mxares daikaSi daaxloebiT 20 m-ze 
aris breqCia, romelSic granituli masala Secementebulia vulkanuri miniT. breqCiis 
CrdiloeTiT da samxreTiT isev dacitis daikagrZeldeba. daika aq nacrisferia da 
mkveTrad gamoxatuli fluiduri teqstura aqvs. 

Savi feris minebrivi endokontaqtebi zemoT aRniSnul yvela daikas axasiaTebs. 
mcire simZlavris daikebSi endokontaqtebi mcire zomisaa an ZarRvs mTlianad 
minebrivi ZiriTadi masa aqvs. endokontaqtebs masiuri, mWidro agebuleba aqvs da Sav 
fonze kargad Cans  plagioklazis Ria feris fenokristalebi. struqtura 
vitroporfirulia. porfiruli gamonayofebi warmodgenilia plagioklaziT, ruxi 
rqatyuariT, rombuli piroqseniT da biotitiT. plagioklazi qanis masis 30-40 % 
Seadgens. warmodgenilia andeziniT (An35-40). kristalebi idiomorfulia, axasiaTebs 
mrCoblebi da zonaluri agebuleba. kristalebis zoma2-3 mm da metia. zogjer 
Seicavsminis CanarTebs(sur. 7, I).muqi mineralebi ZiriTadad mcire raodenobiT da 
mcire zomis kristalebis saxiT gvxvdeba, romlebsac xSirad gars akravs opacituri 
arSia. ZraRvebis Sida nawilebis struqtura porfiruli an glomeroporfirulia. 
ZiriTadi masa sxvadasxva simZlavris ZarRvebSi sxvadasxva xarisxiT 
devitrificirebulia. Sedgeba didi raodenobiT plagioklazis 0,3-0,5 mm zomis 
leistebisagan, romlebic zogjer orientirebulad aris ganlagebuli (sur. 7, II), 
mcire raodenobiT muqi mineralebis kristalebis, madneuli mineralis 
Canawinwklebisa da minisagan. 

 
 

sur. 6. dacitis daikaze aRmarTuli sveti (neki) 
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I  II  

 
sur. 7. dacitis struqturebi: I – daikis endokontaqti; II – daikis Sua nawili 

 
aRniSnul ZarRvebSi miniseburi endokontaqtebis arseboba miuTiTebs am 

sxeulebis swraf gacivebaze, xolo muqi mineralebis opacitizacia mowmobs, rom 
maTi Camoyalibeba moxda zedapirTan axlos Jangbadis SeRwevis zonaSi. 
cxrili 4. pleistocenuri dacituri qanebis da mineralebis qimiuri analizebi 
 

№ nim. № SiO2 TiO2 Al2O3 Fe2O3 FeO MnO MgO CaO Na2O K2O P2O5 H2O- xur.dan  

 zemo raWis adrepleistocenuri dacitebi 
1 Р-378 67.22 0.25 14.62 0.15 2.87 0.07 1.19 3.00 4.80 2.20 0.14 0.20 3.17 99.88 
2 Р-380 67.46 0.20 14.45 0.31 2.72 0.07 1.19 2.89 5.60 1.60 0.14 0.35 2.85 99.83 
3 Р-346 66.70 0.22 14.96 0.46 2.44 0.07 1.58 3.22 4.90 2.00 0.14 0.28 3.92 99.90 
4 Р-355 66. 20 0.40 16.67 2.15 1.65 0.03 0.64 2.36 4.00 2.40 0.13 0.84 2.46 99.93 
5 Р-356 70.08 0.32 15.64 1.91 0.86 0.03 0.24 0.58 3.70 2.30 0.14 0.98 3.09 99.87 
6 Р-370 70.52 0.30 15.64 2.06 0.43 0.03 0.16 0.58 4.80 2.10 0.14 0.70 2.57 100.03 
7 Р-371 66.23 0.42 14.45 0.56 2.51 0.07 1.44 3.14 4.80 2.00 0.14 0.88 3.18 99.82 
8 Р-372 65.55 0.40 14.96 0.73 2.37 0.07 1.50 3.14 4.70 2.10 0.14 0.90 3.47 100.03 
9 Р-18 65.56 0.57 15.20 0.97 2.80 0.07 1.10 3.50 4.00 2.00 0.12 0.86 3.24 99.99 

10 Р-19 65.86 0.42 15.20 1.37 1.79 0.07 1.12 3.25 5.00 1.90 0.16 0.72 3.20 100.06 
 blos dacituri sxeulebi 

11 Ʉ-605 69.42 0.27 15.66 1.40 1.44 0.08 1.11 3.20 3.50 2.40 0.18 ara 1.54 100.20 

12 I 68.02 0.57 16.25 2.62 0.03 1.17 3.10 4.92 2.70 0.24 0.22 0.28 100.07 

13 II 66.18 - 18.71 1.49 2.00 - 0.87 3.28 3,63 2.84 - - 0.72 99.72 

14 III 68.02 0.47 16.30 1.00 1.62 0.03 1.17 3.10 4.92 2.70 0.24 0.22 0.41 100.20 

15 IV 35.93 3.60 16.57 5.78 14.00 0.21 11.00 0.20 0.47 8.78 - ara 3.14 99.61 

16 Ʉ-6052 39.24 0.62 15.29 4.89 13.86 0.18 9.68 1.32 0.50 6.50 kv. 1.98 5.57 99.63 

17 Ʉ-6051 61.85 kv. 22.78 0.17 ara ara 0.10 6.82 7.20 0.50 0.11 0.10 0.20 99.75 

 
literaturuli wyaro: 12 – f.levinson-lesingi. (1898), 13 – d.beliankini. (1914); 14, 15 – 
a.borsuki. (1979).  
mineralebi: biotiti – 15-16; plagioklazi – 17;  
analitikosebi: 1-10 – n.jabua; 11 – T.nasyidaSvili.; 16, 17 – r.areSiZe.  
 

blos dacitebi. dacituri sxeulebi mdebareobs xevsureTSi md. aragvis marjvena 
Senakadebis mdinareebis roSkas da bloswyalgamyofqedze. es dacitebi aRmoCenilia 
1890-1891 wlebSi levinson-lesingis mier transkavkasiuri rkinigzis savaraudo trasis 
geologiuri dazvervis dros, romlis Sedegebi gamoqveynda 1896 wels. 

blos dacitebigeologiur literaturaSi Sesulia “kalkos” saxelwodebiT, rac 
“qalqvas” damaxinjebuli formaa. Cven detalurad SeviswavleT es dacituri 
sxeulebi. viyenebT saxelwodeba “blos” geografiuli saxelwodebis mixedviT. 

blos dacitebi 3 Stokiseburi sxeulis saxiTaa (sur. 8). erTi mcire zomis 70-80 
m diametris izometruli formis sxeuli gaSiSvlebulia md. blos marcxena napirze. 
dacitis ZiriTadi sxeuli rTuli formisaa. igi or mozrdil intruziul sxeuls 
warmoadgens, romlebic erTmaneTTan viwro zoliT aris SeerTebuli. erTi, sakuTriv 
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blos intruzivi, agebs mdinareebis blos da sabalaxexevis Sua arsebul mwvervals 
(2564,0 m), xolo meore – md. sabalaxexevsa da md.roSkas Sua mwvervals (2514,0 m). maTi 
SemaerTebeli viwro zoli md. sabalaxexevSia gaSiSvlebuli. 
dacitebi Ria nacrisferi porfiruli struqturis qanebia. makroskopulad kargad 
Cans kvarcis bipiramiduli kristalebi, romelTa zoma zogjer 1 sm-ia. struqtura 
porfiruli. ZiriTadi masa felzituri an mikrokristaluria. igi Seadgens qanis 45-
55%. felzituri ZiriTadi masa intruziuli sxeulebis endokontaqtur zonebSi 
gvxvdeba, mikrokristaluri ki – Siga nawilebisTvis aris damaxasiaTebeli. 
mikrokristalur ZiriTad masaSi gairCeva kvarcis da plagioklazis izometruli 
kristalebi da zogjer biotitis wvrili qerclebi. porfiruli gamonayofebi 
warmodgenilia plagioklaziT (55-65%), kvarciT (15-20%) da biotitiT (15-25%). 
plagioklzi 0,4-dan 3 mm-de zomis prizmuli an tabuliseburi kristalebis saxiT 
gvxvdeba. axasiaTebs polisinTeturi mrCoblebi da aramkveTrad gamoxatuli 
zonaluri agebuleba – gare zonebi oligoklazis (An20-22) rigisaa, xolo Siga – 
andezinis (An32-38). qimiuri analizis (cxr. 4) mixedviT plagioklazis saSualo 
Semadgenloba andezins (An34) pasuxobs. kvarci wylisebr gamWvirvalea. iSviaTad 
Seicavs ZiriTadi masis ubeebs. warmoSobs izometrul kristalebs zomiT 0,4-2,5 mm. 
biotiti wvrili 0,2-1 mm qerclebis saxiT gvxvdeba. umetesad saRia, pleoqroirebs Ria 
Calisferidan Ria an mowiTalo yavisferamde. iSviaTad Canacvlebulia qloritiT. 
zogjer, umTavresad intruzivis apikalur zonebSi, biotits gars akravs opacituri 
garsi, rac qanis zedapirTan axlos dakristalebaze miuTiTebs. qimiuri analizebis 
(cxr. 4) mixedviT aRniSnuli qanebi dacitebs Seesabameba. maTi figuruli wertilebi 
(sur. 2) dacitebis velSi ganlagda. 
 

 
 

sur. 8. blos dacitebis sqematuri ruka 
1. liasuri naleqebi; 2. dacitebi; 3. diabazi 

 
amgvarad, detalurma savele samuSaoebma da mopovebuli masalis kameralurma 

damuSavebam saSualeba mogvca winamdebare statiaSi gagveSuqebina axali geologiuri 
obieqtebi, romlebic manade ucnobi iyo, an Cvenamde detaluri Seswavlis sagani ar 
yofila. aucilebelia aRiniSnos, rom kvlevis erT-erTi ZiriTadi mimarTuleba iyo 
magmuri sxeulebis izotopuri meTodebiT daTariReba. am monacemebis safuZvelze 
gamoiyo magmatizmis ganviTarebis is etapebi rasac winamdebare statia mieZRvna. 
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ɗ. ȼ. ȼɚɪɫɢɦɚɲɜɢɥɢ 

 

Postsedimentary Transformations of the Upper Jurassic-Cretaceous Flysch Formation of the 

Eastern Basin of the Marginal Sea of the Greater Caucasus (within the Limits of Georgia). 

E.Varsimashvili. The Upper Jurassic-Cretaceous flysch complex of the Eastern basin of the marginal sea of the 
Greater Caucasus within the limits of Georgia according to range of rock change belong mainly to the zone of 
catagenesis (deep epigenesis) and at the same time contains enough amount of the characteristic elements of the 
metagenesis zone (initial signs of blast structure, marble-like structures of differential sliding). Distinct 
epigenetic zonality in the studied complex is not traced. We consider it to be conditioned by low thickness and 
great stratigraphic range of the studied flysch formations as well as tectonic activity of the region.  

  

ȼɵɹɜɥеɧɢе ɡаɤɨɧɨɦеɪɧɨɫɬеɣ эɜɨɥɸɰɢɢ ɝеɨɥɨɝɢɱеɫɤɢх ɨɛɫɬаɧɨɜɨɤ ɧа ɞɪеɜɧɢх аɤɬɢɜɧɵх 
ɤɨɧɬɢɧеɧɬаɥɶɧɵх ɨɤɪаɢɧах, ɜ ɬɨɦ ɱɢɫɥе ɫеɞɢɦеɧɬɨ- ɢ ɥɢɬɨɝеɧеɡа ɨɫаɞɨɱɧɵх ɝеɨɥɨɝɢɱеɫɤɢх ɬеɥ, 
эɜɨɥɸɰɢɢ ɛаɫɫеɣɧɨɜ ɫеɞɢɦеɧɬаɰɢɢ ɢ ɪаɡɦеɳеɧɢɹ ɜ ɧɢх ɨɫаɞɨɱɧɵх ɢɫɤɨɩаеɦɵх, ɬɪеɛуеɬ ɩɪɨɜеɞеɧɢɹ ɜɫе 
ɛɨɥее уɝɥуɛɥеɧɧɵх ɥɢɬɨɥɨɝɢɱеɫɤɢх ɢɫɫɥеɞɨɜаɧɢɣ. 

ɋеɞɢɦеɧɬаɰɢɨɧɧаɹ ɨɛɫɬаɧɨɜɤа ɫ ɝеɨɥɨɝɢɱеɫɤɨɣ ɬɨɱɤɢ ɡɪеɧɢɹ ɩɪеɞɫɬаɜɥɹеɬ ɫɨɛɨɣ ɦɝɧɨɜеɧɧɨе 
ɹɜɥеɧɢе, ɜеɞуɳее ɤ ɮɨɪɦɢɪɨɜаɧɢɸ ɨɫаɞɤа ɢɥɢ ɫɥɨɹ; ɫеɞɢɦеɧɬаɰɢɨɧɧɵɣ ɛаɫɫеɣɧ ɠе – ɡаɦеɬɧɵɣ 
ɝеɨɥɨɝɢɱеɫɤɢɣ ɨɛɴеɤɬ, ɫуɳеɫɬɜуɸɳɢɣ ɜ ɬеɱеɧɢе ɨɩɪеɞеɥеɧɧɨɝɨ ɨɬɪеɡɤа ɜɪеɦеɧɢ ( ɢɧɨɝɞа ɦɢɥɥɢɨɧɵ 
ɥеɬ). ȼ ɢх ɩɪеɞеɥах ɜ ɬеɱеɧɢе ɞɥɢɬеɥɶɧɨɝɨ ɜɪеɦеɧɢ ɦеɧɹɥɢɫɶ ɫеɞɢɦеɧɬаɰɢɨɧɧɵе ɨɛɫɬаɧɨɜɤɢ, ɦеɧɹɥɨɫɶ ɢ 
ɩɨɥɨɠеɧɢе ɛаɫɫеɣɧа ɜ ɩɪɨɫɬɪаɧɫɬɜе. ɋуɦɦа ɬаɤɢх ɨɛɫɬаɧɨɜɨɤ ɢ ɢх ɦаɬеɪɢаɥɶɧɨе ɜɵɪаɠеɧɢе (ɫɤɨɩɥеɧɢе 
ɨɫаɞɤɨɜ, ɝеɧеɬɢɱеɫɤɢх ɬɢɩɨɜ) ɮɢɤɫɢɪуеɬɫɹ ɜ ɥɢɬɨɫɮеɪе ɜ ɜɢɞе ɨɩɪеɞеɥеɧɧɨɝɨ ɫɨɱеɬаɧɢɹ ɫɥɨеɜ, ɩаɱеɤ, 
ɬɨɥɳ, ɩɨ ɤɨɬɨɪɵɦ ɜɨɫɫɬаɧаɜɥɢɜаеɬɫɹ ɢɫɬɨɪɢɹ ɫуɳеɫɬɜɨɜаɧɢɹ ɢ ɪаɡɜɢɬɢɹ ɫеɞɢɦеɧɬаɰɢɨɧɧɨɝɨ ɛаɫɫеɣɧа. 
Таɤɢɦ ɨɛɪаɡɨɦ, ɪеɤɨɧɫɬɪуɤɰɢɹ эɬɨɣ ɤаɬеɝɨɪɢɢ ɨхɜаɬɵɜаеɬ ɨɛɥаɫɬɢ ɪаɡɦɵɜа, уɫɥɨɜɢɹ ɩеɪеɧɨɫа 
ɨɫаɞɨɱɧɨɝɨ ɦаɬеɪɢаɥа, а ɬаɤɠе хаɪаɤɬеɪ ɬеɤɬɨɧɢɱеɫɤɢх ɞɜɢɠеɧɢɣ ɤаɤ ɜ ɩɢɬаɸɳɢх ɩɪɨɜɢɧɰɢɹх, ɬаɤ ɢ ɜ 
ɫаɦɨɦ ɫеɞɢɦеɧɬаɰɢɨɧɧɨɦ ɛаɫɫеɣɧе. 
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ȼ ɥɢɬɨɥɨɝɢɢ ɜɫе ɛɨɥɶɲее ɡɧаɱеɧɢе ɩɪɢɨɛɪеɬаеɬ ɢɫɫɥеɞɨɜаɧɢе ɩɪɨɰеɫɫɨɜ ɜɬɨɪɢɱɧɨɝɨ 
ɩɪеɨɛɪаɡɨɜаɧɢɹ ɨɫаɞɨɱɧɵх ɨɛɪаɡɨɜаɧɢɣ; ɨɧɢ ɧа ɩɪɨɬɹɠеɧɢɢ ɞɥɢɬеɥɶɧɨɝɨ ɜɪеɦеɧɢ ɫɜɨеɝɨ ɫуɳеɫɬɜɨ-
ɜаɧɢɹ, ɧаɱɢɧаɹ ɫ ɩɪеɜɪаɳеɧɢɹ ɨɫаɞɤа ɜ ɩɨɪɨɞу, ɞɨ ɨɛɪаɡɨɜаɧɢɹ ɩɨɫɥеɞɧеɣ ɜ ɦеɬаɦɨɪɮɢɱеɫɤуɸ, ɢɥɢ ɠе 
ɪаɡɪуɲеɧɢɹ ɩɨɞ ɞаɜɥеɧɢеɦ ɜɵɜеɬɪɢɜаɧɢɹ, ɩɪеɬеɪɩеɜаɸɬ ɩɪɨɰеɫɫɵ ɜɬɨɪɢɱɧɵх ɢɡɦеɧеɧɢɣ – 
ɩɨɫɬɫеɞɢɦеɧɬаɰɢɨɧɧɨɝɨ ɩɪеɨɛɪаɡɨɜаɧɢɹ. ȼɵɹɜɥеɧɢе ɩɨɫɥеɞɨɜаɬеɥɶɧɨɫɬɢ ɫɬɪуɤɬуɪɧɵх ɦɢɧеɪаɥɶɧɵх 
ɢɡɦеɧеɧɢɣ ɜ ɩɨɪɨɞах ɩɨɡɜɨɥɹеɬ ɜɨɫɫɬаɧɨɜɢɬɶ ɢɫɬɨɪɢɸ ɪаɡɜɢɬɢɹ ɩɪɨɰеɫɫɨɜ, ɨɛуɫɥаɜɥɢɜаɸɳɢх 
уɩɨɦɹɧуɬɵе ɩɪеɨɛɪаɡɨɜаɧɢɹ. 

ɉɨɫɬɫеɞɢɦеɧɬаɰɢɨɧɧɨ ɢɡɦеɧеɧɧɵе ɩɨɪɨɞɵ ɜɵɡɵɜаɸɬ ɨɫɨɛɵɣ ɢɧɬеɪеɫ, ɹɜɥɹɹɫɶ ɤаɤ ɛɵ 
ɩеɪехɨɞɧɵɦɢ ɨɬ ɫеɞɢɦеɧɬаɰɢɨɧɧɵх ɨɛɪаɡɨɜаɧɢɣ ɤ ɦеɬаɦɨɪɮɨɝеɧɧɵɦ. Реɝɢɨɧаɥɶɧɵе ɩɪеɨɛɪаɡɨɜаɧɢɹ 
ɩɨɪɨɞ ɢɝɪаɸɬ ɛɨɥɶɲуɸ ɪɨɥɶ ɜ ɮɨɪɦɢɪɨɜаɧɢɢ ɨɫаɞɨɱɧɵх ɬɨɥɳ, ɱаɫɬɨ уɜɹɡɵɜаɹɫɶ ɫ ɧаɤɨɩɥеɧɢеɦ ɬех ɢɥɢ 
ɢɧɵх ɩɨɥеɡɧɵх ɢɫɤɨɩаеɦɵх; ɢɫɫɥеɞɨɜаɧɢе ɢх ɢɦееɬ ɛɨɥɶɲɨе ɤаɤ ɧауɱɧɨе, ɬаɤ ɢ ɩɪаɤɬɢɱеɫɤɨе ɡɧаɱеɧɢе. 
ɗɬɢɦ ɜɨɩɪɨɫаɦ ɩɨɫɜɹɳеɧа ɨɛɲɢɪɧаɹ ɥɢɬеɪаɬуɪа (PКЭвФ-Kara, Bardeeva, Shevelev, 1999; əɩаɫɤуɪɬ, 
ɉаɪɮеɧɨɜа, 2000; ȼɢɧɨɝɪаɞɨɜ, Ƚɨɥɨɜɢɧ, Ȼуɹɤаɣɬе, Ȼуɪɡɢɧ, 2003; Ȼɨɣɤɨ, 2004; Ƚуɪɛаɧɨɜ, 2004; ɉаɬɵɤ-
Ʉаɪа, Ʌаɥɨɦɨɜ, Ȼɨɱɧеɜа ɢ ɞɪ. 2009; ɢ ɞɪ.). 

ɋ эɬɨɣ ɰеɥɶɸ ɨɛɴеɤɬɨɦ ɧаɲɢх ɢɫɫɥеɞɨɜаɧɢɣ ɹɜɥɹɥаɫɶ ɜеɪхɧеɸɪɫɤɨ-ɦеɥɨɜаɹ ɮɥɢɲеɜаɹ ɮɨɪɦаɰɢɹ 
ɜɨɫɬɨɱɧɨɣ ɱаɫɬɢ (―ȼɨɫɬɨɱɧɵɣ ɮɥɢɲеɜɵɣ ɛаɫɫеɣɧ‖) Ɉɤɪаɢɧɧɨɝɨ ɦɨɪɹ Ȼɨɥɶɲɨɝɨ Ʉаɜɤаɡа (ɜ ɩɪеɞеɥах 
Ƚɪуɡɢɢ)(Рɢɫ. 1). 

ȼ ɢɡуɱеɧɧɨɦ ɮɥɢɲеɜɨɦ ɤɨɦɩɥеɤɫе ɫɪеɞɢ ɤɥаɫɬɨɥɢɬɨɜ ɧаɢɛɨɥɶɲɢɦ ɪаɫɩɪɨɫɬɪаɧеɧɢеɦ ɩɨɥɶɡуɸɬɫɹ 
ɩɨɥеɜɨɲɩаɬɨɜɨ-ɤɜаɪɰеɜɵе, ɫɥɸɞɢɫɬɨ-ɩɨɥеɜɨɲɩаɬɨɜɵе, ɫɥɸɞɢɫɬɨ-ɤɜаɪɰеɜɵе ɢ аɪɤɨɡɨɜɨ-ɤɜаɪɰеɜɵе 
ɩеɫɱаɧɢɤɢ ɫ ɝɥɢɧɢɫɬɨ-ɝɢɞɪɨɫɥɸɞɢɫɬɵɦ, ɢɥɢ ɤаɪɛɨɧаɬɧɵɦ ɰеɦеɧɬɨɦ; ɫɪеɞɢ ɤаɪɛɨɧаɬɧɵх ɩɨɪɨɞ – 
ɩеɫɱаɧɢɫɬɵе ɢ ɝɥɢɧɢɫɬɵе ɢɡɜеɫɬɧɹɤɢ. 

ɉɪɢ ɢɡуɱеɧɢɢ ɢх ɜеɳеɫɬɜеɧɧɨɝɨ ɫɨɫɬаɜа уɫɬаɧɨɜɥеɧɨ, ɱɬɨ ɫɨɫɬаɜɥɹɸɳɢе ɩɨɪɨɞɵ ɢɡуɱеɧɧɨɝɨ 
ɤɨɦɩɥеɤɫа ɩɪеɬеɪɩеɥɢ ɩɨɫɬɫеɞɢɦеɧɬаɰɢɨɧɧɵе ɩɪеɨɛɪаɡɨɜаɧɢɹ, ɫɜɹɡаɧɧɵе ɫ ɧеуɫɬɨɣɱɢɜɨɫɬɶɸ 
ɪаɡɥɢɱɧɵх ɦɢɧеɪаɥɨɜ ɜ ɢɡɦеɧɹɸɳɢхɫɹ ɬеɪɦɨɞɢɧаɦɢɱеɫɤɢх уɫɥɨɜɢɹх. Иɫɫɥеɞɨɜаɧɵ ɜ ɨɫɧɨɜɧɨɦ 
ɩɨɫɬɞɢаɝеɧеɬɢɱеɫɤɢе ɢɡɦеɧеɧɢɹ, ɬ.ɤ. ɩɨɫɥеɞɧɢе, ɩɪɨɬеɤаɹ ɜ ɥɢɬɢɮɢɰɢɪɨɜаɧɧɨɦ ɨɫаɞɤе, ɫɪаɜɧɢɬеɥɶɧɨ 
ɥуɱɲе ɞɢɮɮеɪеɧɰɢɪуɸɬɫɹ ɨɬ ɛɨɥее ɪаɧɧɢх. 

 

 
 

Рɢɫ. 1. Ɉɛɡɨɪɧаɹ ɤаɪɬа ɢɫɫɥеɞɨɜаɧɧɨɝɨ ɪаɣɨɧа. 

ȼɫе ɢɡɦеɧеɧɢɹ ɢɫɫɥеɞɨɜаɧɧɵх ɨɬɥɨɠеɧɢɣ ɩɨ хаɪаɤɬеɪɧɵɦ ɩɪɢɡɧаɤаɦ ɨɬɧɨɫɹɬɫɹ ɤ ɫɬаɞɢɢ 
ɤаɬаɝеɧеɡа. ɋɥеɞуеɬ ɡаɦеɬɢɬɶ, ɱɬɨ ɩɨɫɬɞɢаɝеɧеɬɢɱеɫɤɢе ɩɪɨɰеɫɫɵ ɢɡɦеɧеɧɢɹ ɪаɡɜɢɜаɸɬɫɹ ɧеɫɤɨɥɶɤɨ 
ɪаɡɥɢɱɧɨ ɜ ɢɫɫɥеɞɨɜаɧɧɵх ɤаɪɛɨɧаɬɧɨɣ ɢ ɬеɪɪɢɝеɧɧɨɣ ɬɨɥɳах. ɉɪɢɱɢɧа эɬɨɝɨ уɫɦаɬɪɢɜаеɬɫɹ ɜ 
ɪаɡɥɢɱɧɨɦ хаɪаɤɬеɪе ɢɫхɨɞɧɨɝɨ ɦаɬеɪɢаɥа. ɏɨɬɹ аɫɫɨɰɢаɰɢɹ ɜɬɨɪɢɱɧɵх ауɬɢɝеɧɧɵх ɦɢɧеɪаɥɨɜ ɜ 
хаɪаɤɬеɪɧɵх ɩɨɪɨɞах ɤаɪɛɨɧаɬɧɨɣ ɢ ɬеɪɪɢɝеɧɧɨɣ ɬɨɥɳ ɨɞɧа ɢ ɬа ɠе, ɨɞɧаɤɨ ɜ ɢɡɜеɫɬɧɹɤах эɬа 
аɫɫɨɰɢаɰɢɹ ɧеɫɤɨɥɶɤɨ ɨɞɧɨɨɛɪаɡɧее ɢ ɛеɞɧее, ɱеɦ ɜ ɩеɫɱаɧɢɤах. ɉɪɢ эɬɨɦ, ɜ ɩеɫɱаɧɧɵх ɢ ɝɥɢɧɢɫɬɵх 
ɢɡɜеɫɬɧɹɤах ɩɪɨɰеɫɫɵ ɜɬɨɪɢɱɧɨɝɨ ɢɡɦеɧеɧɢɹ ɜɵɪаɠеɧɵ ɢɧɬеɧɫɢɜɧее, ɱеɦ ɜ ɢɡɜеɫɬɧɹɤах ɫ ɦɢɧɢɦаɥɶɧɨɣ 
ɩɪɢɦеɫɶɸ ɤɥаɫɬɢɱеɫɤɨɝɨ ɦаɬеɪɢаɥа.  
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ȼ ɨɛɥɨɦɨɱɧɵх ɩɨɪɨɞɨɨɛɪаɡуɸɳɢх ɦɢɧеɪаɥах ɢɡуɱеɧɧɨɝɨ ɤɨɦɩɥеɤɫа ɪаɡɥɢɱаɸɬɫɹ ɫɥеɞуɸɳɢе 
ɬɢɩɵ ɢɡɦеɧеɧɢɹ ɡеɪеɧ: ɤаɬаɤɥаɡ – ɦехаɧɢɱеɫɤɢе ɞеɮɨɪɦаɰɢɢ, ɪаɫɬɜɨɪеɧɢе ɩɨɞ ɞаɜɥеɧɢеɦ ɢ ɪеɝеɧеɪаɰɢɹ, 
ɨɛɪаɫɬаɧɢе ɢ ɪаɡɪаɫɬаɧɢе ɫ ɡаɦеɳеɧɢеɦ ɰеɦеɧɬа ɩеɫɱаɧɢɤа, ɩɥаɫɬɢɱеɫɤаɹ ɞеɮɨɪɦаɰɢɹ (ȼаɪɫɢɦаɲɜɢɥɢ, 
2013). ȼ ɩеɫɱаɧɢɤах ɢɡɦеɧеɧɵ ɤаɤ ɩɨɪɨɞɨɨɛɪаɡуɸɳɢе ɦɢɧеɪаɥɵ, ɬаɤ ɢ ɰеɦеɧɬ. Ɉɫɧɨɜɧɵе 
ɩɨɪɨɞɨɨɛɪаɡуɸɳɢе ɦɢɧеɪаɥɵ ɩɪеɨɛɪаɡɨɜаɥɢɫɶ ɜ ɩɨɫɬɞɢаɝеɧеɬɢɱеɫɤɨɦ ɩеɪɢɨɞе ɫɥеɞуɸɳɢɦ ɨɛɪаɡɨɦ: 
ɛɨɥɶɲɢɧɫɬɜɨ ɩɥаɝɢɨɤɥаɡɨɜ ɜ ɢɫхɨɞɧɵх ɩɨɪɨɞах аɥɶɛɢɬɢɡɢɪɨɜаɧɵ ɜ ɩɪеɞɲеɫɬɜуɸɳɢɣ ɞɢаɝеɧеɬɢɱеɫɤɢɣ 
ɩеɪɢɨɞ. ȼ ɤаɬаɝеɧеɬɢɱеɫɤɨɦ ɩеɪɢɨɞе аɥɶɛɢɬɵ,а ɬаɤɠе аɥɶɛɢɬɢɡɢɪɨɜаɧɧɵе ɩɥаɝɢɨɤɥаɡɵ,ɪаɫɬɜɨɪɹɸɬɫɹ;ɜ 
ɧеɤɨɬɨɪɵх ɫɥуɱаɹх ɪаɡɜɢɜаɸɬɫɹ ɝɢɞɪɨɫɥɸɞɢɬɢɡаɰɢɹ ɢ ɦуɫɤɨɜɢɬɢɡаɰɢɹ. Раɫɬɜɨɪɹɹɫɶ, Ʉɜаɪɰ 
ɪеɝеɧеɪɢɪуеɬ ɢ ɨɛɪаɫɬаеɬ ɨɛɥɨɦɨɱɧɵе ɡеɪɧа, ɧеɪеɞɤɨ ɨɤɜаɪɰɨɜаɧɧɵе уɱаɫɬɤɢ. ɋɥɸɞа – 
ɩɪеɢɦуɳеɫɬɜеɧɧɨ ɨɛɥɨɦɨɱɧɵɣ ɛɢɨɬɢɬ – ɝɢɞɪаɬɢɡɢɪуɹɫɶ ɩеɪехɨɞɢɬ ɜ ɱеɪеɞɨɜаɧɢе ɩаɤеɬɨɜ хɥɨɪɢɬа ɢ 
ɦуɫɤɨɜɢɬа,а ɡаɬеɦ ɜ ɦуɫɤɨɜɢɬɨɜуɸ ɫɥɸɞу. Ȼɢɨɬɢɬ, ɢɧɨɝɞа аɦɨɪɮɢɡɢɪуɹɫɶ, ɩеɪехɨɞɢɬ ɜ ɫɝуɫɬɤɨɩɨɞɨɛɧɵе 
ɤɨɪɢɱɧеɜаɬɵе ɢɡɨɬɪɨɩɧɵе ɦаɫɫɵ. Иɡɦеɧеɧɢе ɩеɥɢɬ-аɥеɜɪɨɥɢɬɨɜɨɝɨ ɰеɦеɧɬа ɩɪɨɢɫхɨɞɢɬ ɬаɤɠе ɜ 
ɧаɩɪаɜɥеɧɢɢ еɝɨ ɝɢɞɪɨɫɥɸɞɢɬɢɡаɰɢɢ ɢ ɦуɫɤɨɜɢɬɢɡаɰɢɢ. Ⱥɧаɥɨɝɢɱɧɨ ɢɡɦеɧɹɸɬɫɹ ɩеɥɢɬɨɥɢɬɵ, 
ɩɪеɨɛɪаɡуɹɫɶ ɜ ɫɥɨɠɧуɸ ɫɦеɫɶ – ɞɢɨɤɬаэɞɪɢɱеɫɤɨɣ ɝɢɞɪɨɫɥɸɞɵ, ɬɪɢɨɤɬаэɞɪɢɱеɫɤɨɝɨ хɥɨɪɢɬа ɢ 
ɦеɥɶɱаɣɲɢх ɱаɫɬɢɱеɤ ɤɜаɪɰа, ɩɥаɝɢɨɤɥаɡа ɢ, ɢɧɨɝɞа, ɤаɥɶɰɢɬа. ȼɫе эɬɢ ɩɪɨɰеɫɫɵ ɩɪɨɬеɤаɸɬ 
ɢɡɨхɢɦɢɱеɫɤɢ – ɛеɡ ɩɪɢɜɧɨɫа ɦаɬеɪɢаɥа; ɢɡɦеɧеɧɢɹ ɩɪɨɢɫхɨɞɹɬ ɜ ɨɫɧɨɜɧɨɦ ɡа ɫɱеɬ ɜɧуɬɪɢɫɥɨɣɧɨɝɨ 
ɩеɪеɪаɫɩɪеɞеɥеɧɢɹ ɦаɬеɪɢаɥа ɢ ɦеɬаɫɨɦаɬɢɱеɫɤɨɝɨ ɡаɦеɳеɧɢɹ ɜеɳеɫɬɜа. Иɧɬеɧɫɢɜɧɨɫɬɶ ɢ хаɪаɤɬеɪ 
ɩɪеɨɛɪаɡɨɜаɧɢɹ ɬɨɥɳɢ ɜ ɡɧаɱɢɬеɥɶɧɨɣ ɦеɪе ɡаɜɢɫɹɬ ɨɬ ɫɨɫɬаɜа ɢ ɪаɡɧɨɨɛɪаɡɢɹ ɢɫхɨɞɧɵх ɩɨɪɨɞ, ɨɬ 
ɬеɪɦɨɞɢɧаɦɢɱеɫɤɢх уɫɥɨɜɢɣ ɢ ɢх ɢɡɦеɧɱɢɜɨɫɬɢ ɜ ɩеɪɢɨɞ ɮɨɪɦɢɪɨɜаɧɢɹ ɩɨɪɨɞɵ, ɱɬɨ ɜ ɛɨɥɶɲɢɧɫɬɜе 
ɫɥуɱаеɜ ɤɨɧɬɪɨɥɢɪуеɬɫɹ ɬеɤɬɨɧɢɱеɫɤɢɦ ɪеɠɢɦɨɦ ɪеɝɢɨɧа. 

ȼ ɢɡуɱеɧɧɨɦ ɜеɪхɧеɸɪɫɤɨ-ɦеɥɨɜɨɦ ɮɥɢɲеɜɨɦ ɤɨɦɩɥеɤɫе, ɩɪеɬеɪɩеɜɲеɦ ɩɨɫɬɞɢаɝеɧеɬɢɱеɫɤɢе 
ɢɡɦеɧеɧɢɹ, ɩɨɪɢɫɬɨɫɬɶ ɩеɫɱаɧɢɤɨɜ, ɩɨ ɫɪаɜɧеɧɢɸ ɫ ɩɨɪɢɫɬɨɫɬɶɸ ɧеɢɡɦеɧеɧɧɵх ɨɞɧɨɢɦеɧɧɵх ɩɨɪɨɞ, 
ɡɧаɱɢɬеɥɶɧɨ ɡаɧɢɠеɧа. ɇа ɨɫɧɨɜаɧɢɢ аɧаɥɢɡа ɞаɧɧɵх ɩɪɨɜеɞеɧɧɵх ɢɫɫɥеɞɨɜаɧɢɣ ɫɱɢɬаеɦ, ɱɬɨ 
ɢɡɦеɧеɧɢе ɩаɪаɦеɬɪɨɜ ɮɢɡɢɱеɫɤɢх ɫɜɨɣɫɬɜ (уɞеɥɶɧɨɝɨ ɢ ɨɛɴеɦɧɨɝɨ ɜеɫа ɢ ɩɨɪɢɫɬɨɫɬɢ) ɫɜɹɡаɧɨ ɫ 
ɨɫɨɛеɧɧɨɫɬɹɦɢ ɦɢɤɪɨɫɬɪуɤɬуɪ ɩɪеɨɛɪаɡɨɜаɧɧɵх ɩɨɪɨɞ; ɦɢɤɪɨɫɬɪуɤɬуɪɵ ɠе, ɜ ɫɜɨɸ ɨɱеɪеɞɶ, ɧахɨɞɹɬɫɹ 
ɜ ɬеɫɧɨɣ ɫɜɹɡɢ ɫ ɢɧɬеɧɫɢɜɧɨɫɬɶɸ ɩɪɨɹɜɥеɧɢɹ ɜ ɪеɝɢɨɧе ɬеɤɬɨɧɢɱеɫɤɢх ɞɜɢɠеɧɢɣ. ɇеɤɨɬɨɪɵɦ 
ɩɨɞɬɜеɪɠɞеɧɢеɦ эɬɨɝɨ ɫɥуɠɢɬ ɢɡɦеɧеɧɢе ɩаɪаɦеɬɪɨɜ ɮɢɡɢɱеɫɤɢх ɫɜɨɣɫɬɜ ɜ ɥаɬеɪаɥɶɧɨɦ ɧаɩɪаɜɥеɧɢɢ ɢ 
ɥɢɲɶ ɫɩɨɪаɞɢɱеɫɤɨе ɢɡɦеɧеɧɢе ɜ ɜеɪɬɢɤаɥɶɧɨɦ ɪаɡɪеɡе. Иɡуɱеɧɢе ɩɨɪɢɫɬɨɫɬɢ ɩеɫɱаɧɧɵх ɩɨɪɨɞ 
ɩɨɤаɡаɥɨ, ɱɬɨ ɩɪɢ ɢɫɫɥеɞɨɜаɧɢɢ ɧеɮɬе- ɢ ɝаɡɨɧɨɫɧɵх ɬɨɥɳ ɧеɨɛхɨɞɢɦɨ уɱɢɬɵɜаɬɶ ɫɬеɩеɧɶ ɢ хаɪаɤɬеɪ 
ɩɨɫɬɫеɞɢɦеɧɬаɰɢɨɧɧɵх ɢɡɦеɧеɧɢɣ ɩеɪɫɩеɤɬɢɧɵх ɬɨɥɳ, ɜɵɡɵɜаɸɳɢх ɢɡɦеɧеɧɢе ɮɢɡɢɱеɫɤɢх ɫɜɨɣɫɬɜ 
ɩɨɪɨɞ. 

ȼ ɜеɪхɧеɸɪɫɤɨ-ɦеɥɨɜɨɦ ɮɥɢɲеɜɨɦ ɤɨɦɩɥеɤɫе ɢɡуɱеɧɧɨɝɨ ɪеɝɢɨɧа ɩɪеɞɫɬаɜɥеɧɵ ɤаɤ 
ɤаɬаɝеɧеɬɢɱеɫɤɢе, ɬаɤ ɢ ɫɬɪеɫɫɨɜɨ-ɨɪɢеɧɬɢɪɨɜаɧɧɵе ɦɢɤɪɨɫɬɪуɤɬуɪɵ. Ʉаɬаɝеɧеɬɢɱеɫɤɢе 
ɦɢɤɪɨɫɬɪуɤɬуɪɵ, ɩɪеɞɫɬаɜɥеɧɧɵе ɩɨɱɬɢ ɜɨ ɜɫеɣ ɮɥɢɲеɜɨɣ ɬɨɥɳе, ɨɛɪаɡɨɜаɥɢɫɶ ɜɫɥеɞɫɬɜɢе ɢɡɦеɧеɧɢɹ 
ɬеɪɦɨɞɢɧаɦɢɱеɫɤɢх уɫɥɨɜɢɣ, ɜɵɡɜаɧɧɵх ɜɨɡɪаɫɬаɧɢеɦ ɥɢɬɨɫɬаɬɢɱеɫɤɨɣ ɧаɝɪуɡɤɢ ɢ уɝɥуɛɥеɧɢеɦ 
ɛаɫɫеɣɧа, ɮɥɢɲеɧаɤɨɩɥеɧɢɹ, ɱɬɨ ɜ ɫɜɨɸ ɨɱеɪеɞɶ ɨɛуɫɥɨɜɢɥɨ уɜеɥɢɱеɧɢе ɞаɜɥеɧɢɹ ɢ ɬеɦɩеɪаɬуɪɵ. 
ɋɬɪеɫɫɨɜɨ-ɨɪɢеɧɬɢɪɨɜаɧɧɵе ɦɢɤɪɨɫɬɪуɤɬуɪɵ ɪаɡɜɢɬɵ ɥɨɤаɥɶɧɨ ɢ ɩɪеɞɫɬаɜɥеɧɵ ɜ ɡаɩаɞɧɨɣ ɱаɫɬɢ 
ɢɫɫɥеɞɨɜаɧɧɨɝɨ ɪеɝɢɨɧа – ɜ ɧаɢɛɨɥее ɢɧɬеɧɫɢɜɧɨ ɞɢɫɥɨɰɢɪɨɜаɧɧɨɣ ɨɛɪаɫɬɢ ɨɛɪаɡɨɜаɥɢɫɶ ɜ ɪеɡуɥɶɬаɬе 
ɜɨɡɞеɣɫɬɜɢɹ ɨɞɧɨɫɬɨɪɨɧɧеɝɨ ɞаɜɥеɧɢɹ – ɫɬɪеɫɫа ɧа ɤаɬаɝеɧеɬɢɱеɫɤɢ ɢɡɦеɧеɧɧɵе ɩɨɪɨɞɵ. ȼ ɨɬɥɨɠеɧɢɹх 
ɢɫɫɥеɞɨɜаɧɧɨɝɨ ɮɥɢɲеɜɨɝɨ ɤɨɦɩɥеɤɫа ɫɥɨɠɧɵɣ ɩɪɨɰеɫɫ ɜɨɡɧɢɤɧɨɜеɧɢɹ эɩɢɝеɧеɬɢɱеɫɤɢх 
ɦɢɤɪɨɫɬɪуɤɬуɪ (ɩɪɨɹɜɥеɧɢе ɬɨɥɶɤɨ ɜɧуɬɪɢɫɥɨɣɧɵх ɧаɩɪɹɠеɧɢɣ ɜ ɩɨɪɨɞах) ɹɜɥɹеɬɫɹ ɬаɤɠе 
ɫɜɨеɨɛɪаɡɧɵɦ ɨɬɨɛɪаɠеɧɢеɦ ɢɫɬɨɪɢɢ ɝеɨɥɨɝɢɱеɫɤɨɝɨ ɪаɡɜɢɬɢɹ ɪеɝɢɨɧа. ɉɨэɬɨɦу ɞеɬаɥɶɧɨе ɢɡуɱеɧɢе 
ɦɢɤɪɨɫɬɪуɤɬуɪ ɢɡɦеɧеɧɧɵх ɩɨɪɨɞ ɦɨɠеɬ ɨɤаɡаɬɶ ɫуɳеɫɬɜеɧɧуɸ ɩɨɦɨɳɶ ɜ ɞеɥе ɪаɫɲɢɮɪɨɜɤɢ ɢɫɬɨɪɢɢ 
ɝеɨɥɨɝɢɱеɫɤɨɝɨ ɪаɡɜɢɬɢɹ ɢ ɜɨɫɫɬаɧɨɜɥеɧɢɹ ɝеɨɥɨɝɢɱеɫɤɨɣ ɤаɪɬɢɧɵ ɪеɝɢɨɧа. 

Таɤɢɦ ɨɛɪаɡɨɦ, ɢɫɫɥеɞɨɜаɧɧɵɣ ɜеɪхɧеɸɪɫɤɨ-ɦеɥɨɜɨɣ ɮɥɢɲеɜɵɣ ɤɨɦɩɥеɤɫ ɩɨ ɫɬеɩеɧɢ ɢɡɦеɧеɧɢɹ 
ɩɨɪɨɞ ɨɬɧɨɫɢɬɫɹ ɜ ɨɫɧɨɜɧɨɦ ɤ ɡɨɧе ɤаɬаɝеɧеɡа (ɝɥуɛɢɧɧɨɝɨ эɩɢɝеɧеɡа) ɢ ɜ ɬɨ ɠе ɜɪеɦɹ ɫɨɞеɪɠɢɬ ɜ 
ɡɧаɱɢɬеɥɶɧɨɦ ɤɨɥɢɱеɫɬɜе хаɪаɤɬеɪɧɵе эɥеɦеɧɬɵ ɡɨɧɵ ɦеɬаɝеɧеɡа (ɡаɱаɬɤɢ ɛɥаɫɬɨɜɵх ɫɬɪуɤɬуɪ, 
ɦɪаɦɨɪɨɜɢɞɧɵе ɫɬɪуɤɬуɪɵ ɢ ɫɬɪуɤɬуɪɵ ɞɢɮɮеɪеɧɰɢаɥɶɧɨɝɨ ɫɤɨɥɶɠеɧɢɹ). Ɉɬɱеɬɥɢɜаɹ эɩɢɝеɧеɬɢɱеɫɤаɹ 
ɡɨɧаɥɶɧɨɫɬɶ ɜ ɢɫɫɥеɞɨɜаɧɧɨɦ ɤɨɦɩɥеɤɫе ɧе ɩɪɨɫɥеɠɢɜаеɬɫɹ. ɉɪɢɱɢɧɨɣ эɬɨɝɨ ɦɨɠɧɨ ɫɱɢɬаɬɶ 
ɫɪаɜɧɢɬеɥɶɧɨ ɦаɥуɸ ɦɨɳɧɨɫɬɶ ɢ ɧеɛɨɥɶɲɨɣ ɫɬɪаɬɢɝɪаɮɢɱеɫɤɢɣ ɞɢаɩаɡɨɧ ɢɡуɱеɧɧɵх ɮɥɢɲеɜɵх 
ɨɛɪаɡɨɜаɧɢɣ; ɇеɤɨɬɨɪуɸ ɪɨɥɶ, ɜеɪɨɹɬɧɨ, ɢɝɪаɥа ɬаɤɠе ɬеɤɬɨɧɢɱеɫɤаɹ аɤɬɢɜɧɨɫɬɶ ɪеɝɢɨɧа. 
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IGEM RAS, Moscow, Russia. The researches established that in all 
four phases of active volcanism on the Keli plateau the most low-temperature and thus the near-surface 
volcanites occur in the northern zone. Volcanites of the western zone have an intermediate position. The most 
high-temperature and, hence, with the deep-seated chamber are volcanites of the southern zone.In the southern 
zone should also be noted the increase of temperature in the center, and, therefore, at the depth of bedding as 
well, starting with the Middle Neopleistocene phase of activity (691-824°ɋ) and finishing with the Late 
Neopleistocene-Holocene phase (926-1057 °C). In all phases of activity in zones with temperature increase the 
rate of solidification increases as well. 

 
Ʉеɥɶɫɤɨе ɧаɝɨɪɶе, ɪаɫɩɨɥɨɠеɧɧɨе ɧа ɸɠɧɨɦ ɫɤɥɨɧе Ƚɥаɜɧɨɝɨ Ʉаɜɤаɡɫɤɨɝɨ хɪеɛɬа ɤ ɡаɩаɞу ɨɬ 

Ʉɪеɫɬɨɜɨɝɨ ɩеɪеɜаɥа, ɹɜɥɹеɬɫɹ ɨɞɧɢɦ ɢɡ ɤɪуɩɧеɣɲɢх ɪаɣɨɧɨɜ ɩɪɨɹɜɥеɧɢɹ ɩɨɡɞɧеɱеɬɜеɪɬɢɱɧɨɝɨ 
ɦаɝɦаɬɢɡɦа ɧа Ȼɨɥɶɲɨɦ Ʉаɜɤаɡе. Ɉɬɥɢɱɢɬеɥɶɧɨɣ ɨɫɨɛеɧɧɨɫɬɶɸ ɥɨɤаɥɢɡɨɜаɧɧɨɝɨ ɡɞеɫɶ 
ɧеɨɜуɥɤаɧɢɱеɫɤɨɝɨ ɰеɧɬɪа ɹɜɥɹеɬɫɹ ɢɧɬеɧɫɢɜɧɨе ɪаɡɜɢɬɢе аɪеаɥɶɧɨɝɨ уɦеɪеɧɧɨ-ɤɢɫɥɨɝɨ ɜуɥɤаɧɢɡɦа: ɧа 
ɫɪаɜɧɢɬеɥɶɧɨ ɧеɛɨɥɶɲɨɣ ɩɥɨɳаɞɢ (30 × 25 ɤɦ) ɜ ɬеɱеɧɢе ɤɨɪɨɬɤɨɝɨ (ɩɨ ɝеɨɥɨɝɢɱеɫɤɢɦ ɦаɫɲɬаɛаɦ) 
ɩɪɨɦеɠуɬɤа ɜɪеɦеɧɢ ɜ ɩɪеɞеɥах ɧаɝɨɪɶɹ ɩɪɨɹɜɥɹɥɢ аɤɬɢɜɧɨɫɬɶ ɫɜɵɲе ɬɪɢɞɰаɬɢ ɩɪеɢɦуɳеɫɬɜеɧɧɨ 
ɦɨɧɨɝеɧɧɵх ɜуɥɤаɧɢɱеɫɤɢх аɩɩаɪаɬɨɜ. 

ɋɬаɬɶɹ ɩɨɫɜɹɳеɧа аɧаɥɢɡу хɢɦɢɡɦа ɱеɬɜеɪɬɢɱɧɵх ɜуɥɤаɧɨɝеɧɧɵх ɩɨɪɨɞ Ʉеɥɶɫɤɨɝɨ ɧаɝɨɪɶɹ ɫ 
ɢɫɩɨɥɶɡɨɜаɧɢеɦ ɝеɨхɪɨɧɨɥɨɝɢɱеɫɤɢх ɞаɧɧɵх (Ʌеɛеɞеɜ ɢ ɞɪ. 2011). ɇаɦɢ ɛɵɥɨ ɨɛɪаɛɨɬаɧɨ 105 хɢɦɢ-
ɱеɫɤɢх аɧаɥɢɡɨɜ (ɬаɛ. 1). Ɂа ɨɫɧɨɜу ɪаɫɱеɬɨɜ ɜɵɛɪаɧɵ ɛɵɥɢ ɧаɢɛɨɥее ɩɪɢеɦɥеɦɵе ɤɨэɮɮɢɰɢеɧɬɵ: Ⱦе-
ɥɹ-Рɨɲ - 100×MgO/(MgO+Na2O+K2O), 100×Na2O/(MgO+Na2O+K2O); ɢɧɞеɤɫ ɨɫɧɨɜɧɨɫɬɢ (ИɈ) 
(MgO+Na2O+K2O)/Al2O3; ɤɨэɮɮɢɰɢеɧɬ ɡаɬɜеɪɞеɜаɧɢɹ (KɁ) 100×MgO/(MgO+Na2O+K2O+FeO+Fe2O3) ɢ 
ɤаɥɢеɜɨɫɬɶ K2O/(K2O+Na2O)×100. 
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ȼ ɤаɱеɫɬɜе ɤɨɧɬɪɨɥɢɸɳеɝɨ ɮаɤɬɨɪа ɛɵɥɢ ɢɫɩɨɥɶɡɨɜаɧɵ – ɬеɦɩеɪаɬуɪа ɮɨɪɦɢɪɨɜаɧɢɹ ɪаɫɩɥаɜа ɢ 
ɞаɧɧɵе ɩɨ аɛɫɨɥɸɬɧɨɦу ɜɨɡɪаɫɬу ɩɨɪɨɞ ɪеɝɢɨɧа (Ʌеɛеɞеɜ ɢ ɞɪ. 2011). ɉɪɢ ɪаɫɩɪеɞеɥеɧɢɢ ɢ 
ɫɨɩɨɫɬаɜɥеɧɢɢ ɩɨɥуɱеɧɧɵх ɞаɧɧɵх ɛɵɥɢ ɢɫɩɨɥɶɡɨɜаɧɵ ɝеɨɥɨɝɢɱеɫɤаɹ ɤаɪɬа ɩɪɨɹɜɥеɧɢɣ ɱеɬɜеɪɢɱɧɨɝɨ 
ɜуɥɤаɧɢɡɦа ɧа Ʉеɥɶɫɤɨɦ ɧаɝɨɪɶе (ɪɢɫ.1) ɢ ɫхеɦа (Ʌеɛеɞеɜ ɢ ɞɪ. 2011) ɜɵɞеɥɹɸɳаɹ ɩɨ ɫɬеɩеɧɢ 
аɤɬɢɜɧɨɫɬɢ Ɂаɩаɞɧуɸ, ɘɠɧуɸ ɢ ɋеɜеɪɧуɸ ɨɛɥаɫɬɢ. 

Ⱦɥɹ ɜɵɞеɥеɧɧɵх ɡɨɧ ɜ ɪаɡɧɨɜɨɡɪаɫɬɧɵх ɩɪеɞеɥах ɫɞеɥаɧа ɩɨɩɵɬɤа ɩɪɨɜеɞеɧɢɹ ɫɬаɬɢɫɬɢɱеɫɤɨɝɨ 
аɧаɥɢɡа ɬеɦɩеɪаɬуɪ ɨɛɪаɡɨɜаɧɢɹ ɪаɫɩɥаɜɨɜ, уɱɢɬɵɜаɸɳаɹ ɫуɳеɫɬɜуɸɳуɸ ɝеɨɮɢɡɢɱеɫɤуɸ ɫхеɦу 
(ɏɪеɧɨɜ ɉ.Ɇ. ɢ ɞɪ. 1989), ɫɨɫɬаɜɥеɧɧуɸ ɞɥɹ уɫɥɨɜɧɨɝɨ ɩеɪеɪаɫɩɪеɞеɥеɧɢɹ ɬеɦɩеɪаɬуɪɧɨɝɨ ɮаɤɬɨɪа ɩɨ 
ɨɬɧɨɲеɧɢɸ ɤ аɤɬɢɜɧɨɣ ɨɛɥаɫɬɢ, ɫɜɹɡаɧɧɨɣ ɫ ɩɨɜеɪхɧɨɫɬɶɸ Ɇɨхɨɪɨɜɢɱɢɱа. 

Ⱦɥɹ ɢɡуɱеɧɧɨɝɨ ɪеɝɢɨɧа ɞɨɩɨɥɧɢɬеɥɶɧɵɦ ɬеɨɪеɬɢɱеɫɤɢɦ ɮаɤɬɨɪɨɦ ɦɨɠɧɨ ɩɪɢɜеɫɬɢ 
ɩеɬɪɨɥɨɝɢɱеɫɤɢɣ ɪаɡɪеɡ ɡеɦɧɨɣ ɤɨɪɵ ɢ ɜеɪхɧеɣ ɦаɧɬɢɢ ɩɨ Ⱦɨɛɪеɰɨɜу (Ⱦɨɛɪеɰɨɜ 1980). ȼуɥɤаɧɢɡɦ 
Ʉеɥɶɫɤɨɝɨ ɧаɝɨɪɶɹ ɩɪеɞɫɬаɜɥɹеɬ ɫɨɛɨɣ ɜуɥɤаɧɨɝеɧɧɨ-ɨɫаɞɨɱɧɵɣ ɤɨɦɩɥеɤɫ ɫ хаɪаɤɬеɪɧɨɣ ɞɥɹ 
ɨɫɬɪɨɜɨɞуɠɧɨɣ ɡɨɧɵ ɡаɜɢɫɢɦɨɫɬɶɸ ɩɨ ɨɬɧɨɲеɧɢɸ ɤ ɝɪаɧɢɰе Ɇɨхɨɸ. ɇеɦаɥɨɜаɠɧɵɦ ɮаɤɬɨɪɨɦ ɹɜɥɹеɬɫɹ 
ɬаɤɠе ɫɦеɧа ɜ ɨɬɦеɱеɧɧɨɣ ɨɛɥаɫɬɢ ɧаɬɪɨɜɨɝɨ ɮаɤɬɨɪа ɧа K+Na. 

 

I. ɋɪɟɞɧɟɧɟɨɩɥɟɣɫɬɨɰɟɧɨɜɚɹ ɮɚɡɚ ɚɤɬɢɜɧɨɫɬɢ 

ɇаɱаɥɨ аɤɬɢɜɧɨɫɬɢ ɜуɥɤаɧɢɡɦа ɞɥɹ ɢɡуɱеɧɧɨɝɨ ɪеɝɢɨɧа ɩɪеɞɫɬаɜɥеɧɨ, ɜ ɨɫɧɨɜɧɨɦ, эɤɫɬɪуɡɢɜɧɵɦɢ 
ɨɛɪаɡɨɜаɧɢɹɦɢ, ɱɬɨ ɡаɬɪуɞɧɹеɬ ɫɨɩɨɫɬаɜɥеɧɢе ɦуɠɞу ɫɨɛɨɣ ɨɛɪаɡɰɨɜ ɜɵɞеɥеɧɵх ɡɨɧ. Иɫɩɨɥɶɡɨɜаɧɧɵе 
ɧаɦɢ ɨɫɧɨɜɧɵе ɤɨэɮɮɢɰɢеɧɬɵ, хаɪаɤɬеɪɢɡуɸɳɢе ɩɪɨɢɫхɨɞɹɳɢе ɩɪɨɰеɫɫɵ, ɱеɬɤɨ ɨɬɪаɠаɸɬ ɫɨɫɬаɜ 
ɜуɥɤаɧɢɬɨɜ ɢ ɬеɪɦɢɱеɫɤуɸ ɨɛɫɬаɧɨɜɤу ɞɥɹ ɤаɠɞɨɝɨ ɜɵɞеɥеɧɨɝɨ ɪеɝɢɨɧа ɜ ɰеɥɨɦ (ɩɪɢɦеɪɨɦ ɹɜɥɹеɬɫɹ 
Ɂаɩаɞɧаɹ ɡɨɧа). Ɇаɤɫɢɦаɥɶɧɵɣ ɪаɡɛɪɨɫ хɢɦɫɨɫɬаɜа ɨɬ ɬɪахɢɬɨɜ ɞɨ ɬɪахɢаɧɞеɡɢɬɨɜ, ɩɪɢɫуɳ ɜуɥɤаɧɢɬаɦ 
ɋеɜеɪɧɨɣ ɡɨɧɵ. Ⱦɥɹ ɘɠɧɨɣ ɡɨɧɵ хаɪаɤɬеɪеɧ ɧаɢɛɨɥее ɦаɝɧеɡɢаɥɶɧɵɣ ɫɨɫɬаɜ ɜуɥɤаɧɢɬɨɜ (ɞаɰɢɬ-
аɧɞеɡɢɬ), уɤаɡɵɜаɸɳɢɣ, ɩɨɜɢɞɢɦɨɦу, ɧа ɨɩɪеɞеɥеɧɧуɸ ɪɨɥɶ ɜ ɮɨɪɦɢɪɨɜаɧɢɢ ɩɨɪɨɞ ɩɪɢɜɧеɫɺɧɧɨɝɨ ɢɡ 
ɡɨɧɵ Ɇɨхɨɪɨɜɢɱɢɱа ɦаɬеɪɢаɥа. (ɬаɛ. 2) 

Ⱦе-ɥɹ-Рɨɲ (1971) ɜ ɢɡɜеɫɬɧɨɣ ɫхеɦе ɪаɫɱеɬа ɬеɪɦɨɞɢɧаɦɢɱеɫɤɢх ɮаɤɬɨɪɨɜ ɢɫɩɨɥɶɡуеɬ ɜɡаɢɦɨɡаɜɢ-
ɫɢɦɨɫɬɶ ИɈ ɢ ɄɁ, ɤɨɬɨɪɵе ɜ ɩеɪɜɨɦ ɩɪɢɛɥɢɠеɧɢɢ, (ɫɨɝɥаɫɧɨ ɫуɳеɫɬɜуɸɳɢɦ ɧаɛɥɸɞеɧɢɹɦ) ɮɢɤɫɢɪуɸɬ 
ɩɨэɬаɩɧɨ ɜɨ ɜɪеɦеɧɢ ɢ ɩɪɨɫɬɪаɧɫɬɜе ɩɪɨɰеɫɫ ɮɨɪɦɢɪɨɜаɧɢɹ ɜуɥɤаɧɢɬɨɜ ɨɩɪеɞеɥеɧɧɨɝɨ ɫɨɫɬаɜа. 

 

Рɢɫ. 1. Ʉаɪɬа ɩɪɨɹɜɥеɧɢɣ ɱеɬɜеɪɬɢɱɧɨɝɨ ɜуɥɤаɧɢɡɦа ɧа Ʉеɥɶɫɤɨɦ ɧаɝɨɪɶе (Ȼɨɥɶɲɨɣ Ʉаɜɤаɡ). ɋɨɫɬаɜɥеɧа 
ȼ.Ⱥ.Ʌеɛеɞеɜɵɦ. (Ʌеɛеɞеɜ ɢ ɞɪ. 2011) 
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1 – ɜуɥɤаɧɢɬɵ III (ɩɨɡɞɧеɧеɨɩɥеɣɫɬɨɰеɧ ɝɨɥɨɰеɧɨɜɨɣ) ɮаɡɵ аɤɬɢɜɧɨɫɬɢ; 2 – ɜуɥɤаɧɢɬɵ ɡаɜеɪɲеɧɢɹ II (ɩɨɡɞɧеɧе  
ɨɩɥеɣɫɬɨɰеɧɨɜɨɣ) ɮаɡɵ аɤɬɢɜɧɨɫɬɢ; 3 – ɜуɥɤаɧɢɬɵ ɧаɱаɥа II (ɩɨɡɞɧеɧеɨɩɥеɣɫɬɨɰеɧɨɜɨɣ) ɮаɡɵ аɤɬɢɜɧɨɫɬɢ; 4 – ɜуɥ  
ɤаɧɢɬɵ I (ɫɪеɞɧеɧеɨɩɥеɣɫɬɨɰеɧɨɜɨɣ) ɮаɡɵ аɤɬɢɜɧɨɫɬɢ; 5 – ɱеɬɜеɪɬɢɱɧɵе ɜуɥɤаɧɢɬɵ Ʉаɡɛеɤɫɤɨɝɨ ɰеɧɬɪа; 6 – 
ɫɬɪаɬɨ  ɜуɥɤаɧɵ ɢ эɤɫɬɪуɡɢɜɧɵе ɤуɩɨɥа; 7 – ɲɥаɤɨɜɵе ɤɨɧуɫɵ; 8 – ɥаɜɨɜɵе ɜуɥɤаɧɵ. ɋɬɪаɬɢɝɪаɮɢɱеɫɤɨе 
ɪаɫɱɥеɧеɧɢе ɜуɥɤа  ɧɢɬɨɜ ɩɪɨɜеɞеɧɨ ɫɨɝɥаɫɧɨ ɩɨɥуɱеɧɧɵɦ ɝеɨхɪɨɧɨɥɨɝɢɱеɫɤɢɦ ɞаɧɧɵɦ. 
 
 

Ɍɚɛɥɢɰɚ 1. ɏɢɦɢɱɟɫɤɢɣ ɫɨɫɬɚɜ ɜɭɥɤɚɧɢɱɟɫɤɢɯ ɩɨɪɩɨɞ ɤɟɥɶɫɤɨɝɨ ɧɚɝɨɪɶɹ 

Ɂɨɧа 
№ 

ɨɛɪаɡɰа 
SiO2 TiO2 Al2O3 Fe2O3 MnO MgO CaO Na2O K2O P2O5 S 

1 2 3 4 5 6 7 8 9 10 11 12 13 

ɋɪеɞɧеɧеɨɩɥеɣɫɬɨɰеɧɨɜаɹ ɮаɡа аɤɬɢɜɧɨɫɬɢ 

Ɂа
ɩа

ɞɧ
аɹ

 

Ʉе-13/02 70.35 0.44 15.27 3.13 0.04 1.38 3.10 4.36 1.77 0.15 0.01 
Ʉе-14/02 70.28 0.48 15.25 2.96 0.04 1.38 3.21 4.38 1.87 0.14 0.01 
Ʉе-8/02 68.65 0.52 15.35 3.67 0.07 2.01 3.44 4.23 1.91 0.15 ɧ.ɨ. 

Ʉе-12/02 68.70 0.54 15.25 3.79 0.07 1.97 3.47 4.38 1.68 0.15 ɧ.ɨ. 
Ʉе-42/02 69.58 0.43 15.78 3.37 0.07 1.21 3.25 4.15 1.95 0.17 0.04 
Ʉе-53/02 68.23 0.65 16.17 4.03 0.08 0.99 3.46 4.34 1.78 0.20 0.06 

ɋ
еɜ

еɪ
ɧа

ɹ 

Ʉе-89/06 68.87 0.50 15.84 3.12 0.05 1.27 3.59 4.87 1.77 0.11 0.01 
Ʉе-75/02 71.71 0.48 13.26 3.12 0.05 1.46 3.08 4.94 1.80 0.11 ɧ.ɨ. 
Ʉе-76/02 70.24 0.49 14.20 3.12 0.05 1.62 3.18 5.24 1.74 0.13 ɧ.ɨ. 
Ʉе-82/02 67.35 0.60 15.33 3.92 0.05 2.22 4.07 4.49 1.82 0.15 ɧ.ɨ. 
Ʉе-93/06 67.13 0.61 15.59 3.93 0.06 1.77 4.20 4.63 1.86 0.21 0.01 
Ʉе-83/06 69.07 0.47 16.07 3.26 0.06 1.43 2.96 4.47 2.07 0.13 ɧ.ɨ. 
Ʉе-58/02 69.25 0.40 15.93 3.19 0.07 0.86 3.08 4.79 2.28 0.13 0.01 
Ʉе-84/06 69.40 0.48 16.06 3.14 0.06 0.92 3.22 4.64 1.96 0.12 ɧ.ɨ. 

ɘ
ɠ

ɧа
ɹ 

Ʉе-80/02 64.05 0.73 16.85 5.25 0.11 2.44 4.03 4.22 2.09 0.22 ɧ.ɨ. 
Ʉе-81а/02 63.46 0.84 17.36 5.17 0.10 2.45 4.17 4.00 2.12 0.21 0.01 
Ʉе-90/06 62.53 0.72 18.52 5.21 0.11 2.09 4.29 4.13 2.05 0.26 0.09 
Ʉе-4/02 63.47 0.91 15.78 5.74 0.08 3.21 4.41 4.07 2.03 0.30 ɧ.ɨ. 
Ʉа-8/99 65.88 0.74 15.86 5.11 0.10 2.02 3.95 4.01 2.09 0.25 ɧ.ɨ. 

Ʉа-12/99 65.24 0.71 16.40 4.70 0.10 2.00 4.06 4.39 2.17 0.23 ɧ.ɨ. 
Ʉа-16/99 64.13 0.77 15.96 5.23 0.11 2.73 4.22 4.53 2.08 0.24 ɧ.ɨ. 
Ʉа-19/99 62.99 0.79 16.59 5.32 0.11 2.96 4.46 4.59 1.94 0.24 ɧ.ɨ. 
Ʉа-22/99 66.59 0.71 15.91 4.71 0.09 1.64 4.11 3.96 2.05 0.25 ɧ.ɨ. 

Ʉа-201/04 61.82 0.73 17.84 5.05 0.11 2.67 5.28 4.24 1.92 0.32 ɧ.ɨ. 
Ʉа-206/04 58.33 0.92 17.31 6.70 0.12 3.73 6.23 4.54 1.88 0.23 ɧ.ɨ. 
Ʉа-206а/04 62.42 0.82 17.24 5.44 0.12 2.42 4.78 4.04 2.33 0.32 0.06 
Ʉа-206ɛ/04 59.32 0.91 17.37 6.62 0.12 3.11 6.05 4.46 1.83 0.21 ɧ.ɨ. 

ɇаɱаɥɨ ɩɨɡɞɧеɧеɨɩɥеɣɫɬɨɰеɧɨɜɨɣ ɮаɡɵ аɤɬɢɜɧɨɫɬɢ 

Ɂа
ɩа

ɞɧ
аɹ

 

ɘɈ-11/96 68.66 0.55 15.98 3.40 0.06 1.34 3.60 4.56 1.67 0.17 0.02 
ɘɈ-12/96 67.52 0.62 15.81 3.91 0.07 1.80 3.89 4.37 1.77 0.23 0.02 
Ʉе-94/06 68.44 0.55 16.15 3.43 0.06 1.00 3.38 4.92 1.89 0.17 0.01 
Ʉе-95/06 66.81 0.57 17.08 3.56 0.06 1.36 3.74 4.80 1.85 0.15 0.01 
Ʉе-96/06 67.50 0.56 16.57 3.51 0.06 1.20 3.67 4.94 1.82 0.17 0.01 
Ʉе-97/06 65.75 0.61 16.71 3.93 0.07 1.92 4.09 4.94 1.74 0.22 0.01 
Ʉе-98/06 67.12 0.62 16.22 3.91 0.07 1.39 3.90 4.72 1.82 0.21 0.01 
Ʉе-99/06 67.61 0.52 16.71 3.58 0.05 1.47 3.34 4.50 2.05 0.15 0.01 
Ʉе-54/02 68.00 0.67 15.90 4.15 0.08 1.12 3.55 4.47 1.88 0.17 0.01 
Ʉе-77/02 67.17 0.65 15.90 4.05 0.09 1.90 3.95 4.23 1.91 0.16 ɧ.ɨ. 
Ʉе-30/02 64.42 0.71 15.74 5.16 0.10 3.11 4.44 4.07 1.94 0.28 0.03 
Ʉе-32/02 64.05 0.69 15.92 5.11 0.10 3.04 4.59 4.44 1.75 0.25 0.05 
Ʉе-39/02 64.33 0.68 16.15 5.02 0.10 2.93 4.53 4.20 1.77 0.25 0.05 
Ʉе-43/02 65.63 0.64 16.63 4.46 0.09 1.96 4.16 4.41 1.77 0.22 0.02 

ɋ
еɜ

еɪ
ɧа

ɹ 

Ʉе-91/06 68.81 0.50 15.83 3.27 0.05 1.40 3.43 4.87 1.73 0.09 0.02 
Ʉа-205/04 68.17 0.62 15.30 3.65 0.06 1.56 3.51 5.33 1.63 0.19 ɧ.ɨ. 
Ʉе-78/02 67.60 0.58 15.28 3.85 0.06 1.89 3.53 5.45 1.60 0.16 ɧ.ɨ. 

Ʉа-203/04 64.57 0.83 15.62 4.82 0.07 2.34 4.77 5.26 1.47 0.26 ɧ.ɨ. 
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Ʉа-11/99 64.87 0.78 15.51 4.52 0.06 2.49 4.58 5.47 1.45 0.27 ɧ.ɨ. 
Ʉа-202а/04 66.63 0.68 14.38 4.31 0.06 2.54 4.40 4.92 1.77 0.31 ɧ.ɨ. 

ɘɠɧаɹ Ʉе-2/02 70.30 0.40 15.92 2.44 0.04 1.13 3.08 4.77 1.76 0.13 0.02 
 

Ɍɚɛɥɢɰɚ 1. ɉɪɨɞɨɥɠɟɧɢɟ 
1 2 3 4 5 6 7 8 9 10 11 12 13 

Ɂаɜеɪɲеɧɢе ɩɨɡɞɧеɧеɨɩɥеɣɫɬɨɰеɧɨɜɨɣ ɮаɡɵ аɤɬɢɜɧɨɫɬɢ 

Ɂа
ɩа

ɞɧ
аɹ

 

ɘɈ-6/96 65.36 0.71 16.09 4.78 0.12 2.78 4.26 3.72 1.95 0.20 0.04 
ɘɈ-8/96 65.97 0.66 15.71 4.57 0.09 2.31 4.69 3.94 1.89 0.16 0.02 
ɘɈ-9/96 65.63 0.70 16.48 4.60 0.11 2.15 4.40 3.79 1.93 0.20 0.02 

ɘɈ-10/96 65.53 0.69 16.05 4.67 0.12 2.85 4.27 3.70 1.93 0.18 0.02 
ɘɈ-13/96 65.66 0.72 15.85 4.77 0.12 2.70 4.17 3.85 1.95 0.20 0.02 
ɘɈ-3/96 65.37 0.73 16.53 4.43 0.11 2.30 4.39 3.85 2.05 0.22 0.03 
ɘɈ-4/96 65.22 0.72 16.51 4.71 0.11 2.29 4.49 3.81 1.93 0.20 0.02 
ɘɈ-5/96 66.21 0.72 15.81 4.57 0.12 2.59 4.08 3.69 2.01 0.19 0.02 

ɘɈ-14/96 64.18 0.76 16.50 5.00 0.12 2.87 4.77 3.70 1.88 0.19 0.04 
ɘɈ-15/96 64.31 0.72 16.38 4.92 0.13 2.79 4.77 3.88 1.87 0.18 0.07 
ɘɈ-16/96 64.19 0.70 16.65 5.12 0.12 2.63 4.70 3.78 1.88 0.19 0.04 
ɘɈ-19/96 63.68 0.73 16.45 5.36 0.13 3.25 4.61 3.75 1.80 0.18 0.07 
ɘɈ-20/96 63.95 0.72 16.25 5.41 0.12 3.09 4.63 3.75 1.85 0.18 0.06 
Ʉе-87/06 63.29 0.75 16.84 5.13 0.12 3.06 4.59 3.97 2.03 0.21 0.01 
ɘɈ-2/96 63.90 0.80 17.22 4.68 0.12 2.44 5.00 3.79 1.80 0.22 0.04 
Ʉе-85/06 61.31 0.86 18.50 4.93 0.12 2.48 5.59 4.10 1.89 0.21 0.01 
Ʉе-17/02 64.99 0.87 17.25 4.69 0.11 1.23 4.92 3.89 1.86 0.17 0.02 
Ʉе-66/02 65.06 0.64 16.65 4.86 0.11 2.08 4.31 4.15 1.93 0.16 0.05 
Ʉе-67/02 65.42 0.69 16.02 4.89 0.11 2.13 4.39 4.24 1.94 0.16 0.03 
Ʉе-86/06 62.01 0.69 17.08 5.32 0.11 3.78 4.75 4.06 1.99 0.20 0.01 

ɋ
еɜ

еɪ
ɧа

ɹ 

Ʉа-247/04 70.44 0.61 13.68 3.66 0.06 1.60 3.40 4.45 1.78 0.31 ɧ.ɨ. 
Ʉа-248/04 69.53 0.60 14.20 3.99 0.07 1.85 3.38 4.47 1.65 0.26 ɧ.ɨ. 
Ʉа-173/00 69.23 0.57 14.31 3.70 0.06 1.71 4.05 4.49 1.70 0.17 ɧ.ɨ. 
Ʉе-100/06 66.18 0.65 16.14 4.22 0.07 2.10 4.46 4.25 1.75 0.16 0.01 
Ʉа-161/00 71.69 0.44 14.09 2.93 0.05 1.09 2.96 4.73 1.89 0.13 ɧ.ɨ. 
Ʉа-162/00 70.63 0.47 15.04 2.99 0.05 1.01 3.25 4.62 1.79 0.13 ɧ.ɨ. 
Ʉа-164/00 70.84 0.46 14.90 3.06 0.06 0.93 3.27 4.56 1.80 0.12 ɧ.ɨ. 
Ʉа-166/00 70.57 0.47 14.99 3.16 0.06 1.05 3.23 4.55 1.78 0.13 ɧ.ɨ. 
Ʉе-69/02 72.75 0.20 15.08 2.34 0.06 0.39 1.83 4.12 3.11 0.10 ɧ.ɨ. 
Ʉе-72/02 71.50 0.25 15.31 2.70 0.06 0.49 2.02 4.37 3.18 0.10 0.02 

ɘ
ɠ

ɧа
ɹ 

Ʉе-1/02 61.82 1.02 16.67 5.94 0.08 3.30 4.28 4.40 2.18 0.30 0.01 
Ʉе-57/02 60.01 0.95 17.75 6.42 0.14 2.91 5.15 3.94 2.32 0.36 0.05 
Ʉе-60/02 58.82 0.92 18.80 6.49 0.15 2.94 5.30 4.03 2.22 0.31 0.02 
Ʉе-63/02 58.52 0.98 18.35 6.73 0.15 3.28 5.14 4.16 2.26 0.39 0.04 

Ʉа-204/04 60.26 0.97 17.51 6.26 0.14 3.06 5.40 3.99 2.01 0.40 ɧ.ɨ. 
Ʉе-18/02 58.51 1.02 19.61 6.63 0.15 1.56 5.60 4.19 2.46 0.26 0.02 
Ʉе-20/02 59.55 1.02 18.67 6.55 0.14 1.68 5.46 4.10 2.49 0.32 0.02 
Ʉе-21/02 58.07 1.05 19.27 6.75 0.14 2.03 5.62 4.31 2.46 0.30 0.01 
Ʉе-41/02 59.23 0.95 19.44 6.12 0.13 1.86 5.22 4.24 2.46 0.34 0.02 

ɉɨɡɞɧеɧеɨɩɥеɣɫɬɨɰеɧ-ɝɨɥɨɰеɧɨɜаɹ ɮаɡа аɤɬɢɜɧɨɫɬɢ 

Ɂа
ɩа

ɞɧ
аɹ

 

Ʉе-88/06 64.40 0.68 16.63 4.82 0.09 2.57 4.63 4.03 1.96 0.16 0.02 
ɘɈ-1/96 66.26 0.60 15.95 4.54 0.10 2.29 4.15 3.76 2.12 0.18 0.06 
ɘɈ-7/96 64.82 0.70 16.56 4.96 0.10 2.46 4.36 3.99 1.84 0.18 0.03 

ɘɈ-17/96 65.28 0.65 16.05 4.93 0.10 2.60 4.41 3.83 1.96 0.17 0.03 
ɘɈ-18/96 64.87 0.68 16.58 4.72 0.10 2.50 4.45 3.95 1.94 0.19 0.02 
Ʉе-45/02 66.47 0.62 16.44 4.30 0.09 1.64 4.08 4.37 1.76 0.20 0.04 
Ʉе-48/02 65.48 0.62 16.95 4.36 0.08 1.89 4.24 4.33 1.78 0.19 0.08 
Ʉе-64/02 64.43 0.60 17.20 4.81 0.11 2.02 4.43 4.27 1.93 0.16 0.04 

ɋ
еɜ

еɪ
ɧа

ɹ Ʉа-159/00 68.18 0.60 15.35 3.87 0.06 2.01 4.02 4.25 1.53 0.14 ɧ.ɨ. 
Ʉа-171/00 68.23 0.60 15.22 3.84 0.07 1.84 4.10 4.41 1.57 0.14 ɧ.ɨ. 
Ʉа-172/00 67.27 0.63 15.52 4.08 0.07 2.16 4.25 4.37 1.54 0.13 ɧ.ɨ. 
Ʉе-79/02 61.32 0.91 16.58 5.45 0.08 3.59 5.44 4.80 1.56 0.25 0.01 
Ʉе-92/06 66.46 0.61 16.75 3.79 0.06 1.72 3.87 4.88 1.67 0.17 0.01 

ɘɠɧаɹ Ʉе-36/02 57.77 0.99 17.75 6.96 0.16 4.79 5.71 3.69 1.83 0.27 0.06 



141 
 

Ʉе-24/02 57.98 0.95 18.65 6.58 0.15 3.56 5.81 4.02 1.91 0.36 0.02 
Ʉе-52/02 58.76 1.01 18.37 6.69 0.15 3.28 5.45 3.86 2.07 0.33 0.03 
Ʉе-62/02 58.37 0.99 18.15 6.71 0.15 3.87 5.62 3.91 1.89 0.30 0.04 

 
Ⱥɧаɥɢɡɵ ɜɵɩɨɥɧеɧɵ Ⱥ.И.əɤуɲеɜɵɦ ɢ Т.Ɇ.Ɇаɪɱеɧɤɨ ɜ ИȽȿɆ РȺɇ ɪеɧɬɝеɧɨ-ɮɥɸɨɪеɫɰеɧɬɧɵɦ ɦеɬɨɞɨɦ ɧа ɫɩеɤ-
ɬɪɨɦеɬɪе Philips PW 2400. Реɡуɥɶɬаɬɵ ɨɩɪеɞеɥеɧɢɣ ɫɨɞеɪɠаɧɢɣ ɩɨɪɨɞɨɨɛɪаɡуɸɳɢх ɨɤɫɢɞɨɜ ɩɪɢɜеɞеɧɵ ɤ 100%.  
 

Ⱦɥɹ ɩɨɪɨɞ ɫɪеɞɧеɧеɨɩɥеɣɫɬɨɰеɧɨɜɨɣ ɮаɡɵ (ɬаɛ.2, ɪɢɫ.2-I) ɧаɱаɥɨ ɢɡɜеɪɠеɧɢɹ, ɫуɞɹ ɩɨ ɪаɡɛɪɨɫу 
ɬеɦɩеɪаɬуɪ ɤɪɢɫɬаɥɥɢɡаɰɢɢ, ɫɜɹɡаɧɨ ɫ ɛɨɥее ɜеɪхɧɢɦɢ ɝɨɪɢɡɨɧɬаɦɢ ɝеɨɮɢɡɢɱеɫɤɨɣ ɡɨɧаɥɶɧɨɫɬɢ. ɉɨɱɬɢ 
ɨɞɧɨɜɪеɦеɧɧɨ ɩɪɨɢɫхɨɞɢɬ ɢɡɜеɪɠеɧɢе ɜуɥɤаɧɨɝеɧɧɵх ɩɨɪɨɞ ɢ ɜ Ɂаɩаɞɧɨɣ ɡɨɧе. 

ȼ ɘɠɧɨɣ ɡɨɧе, ɧаɪɹɞу ɫ ɪаɫɲɢɪеɧɢеɦ ɨɛɥаɫɬɢ ИɈ, еɫɬеɫɬɜеɧɧɨ ɢ ɄɁ ɮɢɤɫɢɪуɸɬ ɩɨɫɬуɩɥеɧɢе 
ɜуɥɤаɧɢɬɨɜ ɫ ɡаɞеɪɠɤɨɣ ɩɨ ɜɪеɦеɧɢ ɢ ɢɡ ɛɨɥее ɝɥуɛɨɤɢх ɝɨɪɢɡɨɧɬɨɜ. 

ȼ ɪеɡуɥɶɬаɬе ɢɧɬеɪɩɪеɬаɰɢɢ ɝеɨхɢɦɢɱеɫɤɢх ɞаɧɧɵх ɩɨ ɫɨɫɬаɜу ɩɨɪɨɞ ɫɪеɞɧеɧеɨɩɥеɣɫɬɨɰеɧɨɜɨɣ 
ɮаɡɵ аɤɬɢɜɧɨɫɬɢ ɜɵɹɜɥеɧ ɲɢɪɨɤɢɣ ɫɩеɤɬɪ ɫɨɫɬаɜа ɨɬ ɬɪахɢɬɨɜ ɞɨ аɧɞеɡɢɬɨɜ, ɩɪɢɱеɦ ɤɨэɮɮɢɰɢеɧɬ 
ɤаɥɢеɜɨɫɬɢ ɫɝɪуɩɩɢɪɨɜаɧ ɩɨ ɞɜуɦ ɩɨɤаɡаɬеɥɹɦ –27,5% ɢ 39,2%, ɬеɦ ɫаɦɵɦ уɤаɡɵɜаɹ ɧа ɨɛɨɝаɳеɧɢе 
ɜуɥɤаɧɢɬɨɜ ɧа ɨɩɪеɞеɥеɧɧɨɣ ɫɬаɞɢɢ ɤаɥɢеɦ.  

 
Ɍɚɛɥɢɰɚ 2. ɋɪɟɞɧɟɧɟɨɩɥɟɣɫɬɨɰɟɧɨɜɚɹ ɮɚɡɚ ɚɤɬɢɜɧɨɫɬɢ 

Ɂɨ
ɧа

 

Ɇеɫɬɨ ɜɡɹɬɢɹ ɨɛɪаɡɰа 
№ 

ɨɛɪаɡɰа 
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еɤ
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ɧɨ

ɜɧ
ɨɫ

ɬɢ
 (И

Ɉ
) 

Ʉ
ɨэ

ɮɢ
ɰɢ

еɧ
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ɡа
ɬɜ

еɪ
ɞе

ɜа
ɧɢ

ɹ 
(Ʉ
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Ʉ
аɥ

ɢе
ɜɨ

ɫɬ
ɶ 

Т  
Тɵɫɹɱ. 

ɥеɬ 

Т 
°ɋ 

Ɂа
ɩа

ɞɧ
аɹ

 

ȼɥɤ. ɗɪɦаɧɢ 
Ʉе-13/02 18,38 58,06 0,49 12,97 28,87 200120 513 

Ʉе-14/02 18,09 57,40 0,50 13,03 29,92 200100 498 

ȼɥɤ. Ɏɢɞаɪхɨх 
Ʉе-8/02 24,66 51,90 0,53 17,01 31,11 20530 600 

Ʉе-12/02 24,53 54,55 0,53 16,67 27,72 24530 570 

ɉɥаɬɨ у ɨɡ. Ʉеɥɢɫɬɛа Ʉе-42/02 16,55 56,77 0,46 11,33 31,97 270100 569 

ȼɥɤ. Ʉɧɨɝɨ II Ʉе-53/02 13,92 61,04 0,44 8,89 29,08 17550 578 

ɋ
еɜ

еɪ
ɧа

ɹ 

ȼɥɤ. ɉаɬаɪа 
ɇеɩɢɫɤаɥɨ  

ȼɨɫɬɨɱɧɵɣ ɫɤɥɨɧ Ʉе-89/06 16,06 61,57 0,50 11,51 26,66 17035 418 

ɋеɜеɪɧɵɣ ɫɤɥɨɧ Ʉе-75/02 17,80 60,24 0,62 12,90 26,71 18540 364 

Ɂаɩаɞɧɵɣ ɫɤɥɨɧ Ʉе-76/02 24,77 48,62 0,46 16,77 35,37 19040 807 

ɘɠɧɵɣ ɫɤɥɨɧ Ʉе-82/02 26,03 52,64 0,56 17,83 28,84 19540 556 

ɗɤɫɬɪуɡɢɹ у ɨɡ. Ⱥɪɱɜеɛɢɫɬɛа Ʉе-93/06 21,43 56,05 0,53 14,52 28,66 24045 515 

ȼɥɤ. Ʌеɜɢɧɫɨɧ-Ʌеɫɢɧɝа Ʉе-83/06 17,94 56,09 0,50 12,73 31,65 21030 546 

ȼɥɤ. ɋхɢɪɬɥаɞɡе Ʉе-58/02 10,84 60,40 0,50 7,73 32,25 20520 449 

ɗɤɫɬɪуɡɢɹ ɧа ɏаɪуɥɶɫɤɨɦ ɩеɪ. Ʉе-84/06 12,23 61,70 0,47 8,63 29,70 22050 465 

ɘ
ɠ

ɧа
ɹ 

ȼɥɤ. Ʉɨɪɞɢеɪɢɬɨɜɵɣ 

Ʉе-80/02 27,89 48,23 0,52 17,43 33,12 16080 763 

Ʉе-81а/02 28,59 46,67 0,49 17,83 34,64 18020 816 

Ʉе-90/06 25,27 49,94 0,45 15,50 33,17 220100 797 

ȼɥɤ. Ʉɫаɧɫɤɢе ȼɨɪɨɬа Ʉе-4/02 34,48 43,72 0,59 21,33 33,28 18040 824 

Ȼа
ɣɞ

аɪ
ɫɤ

ɢɣ
 

ɥа
ɜɨ

ɜɵ
ɣ 

ɩɨ
ɬɨ

ɤ.
  ȼеɪхɧɢе ɥаɜɵ Ʉɪеɫɬɨɜɨɝɨ 

ɩеɪеɜаɥа 
Ʉа-8/99 24,88 49,38 0,51 15,27 34,26 19030 739 

ɞɨ
ɥɢ

ɧа
 

ɪ.
Ȼа

ɣɞ
аɪ

а 1-ɣ ɨɫɬаɧеɰ Ʉа-12/99 23,36 51,29 0,52 15,08 33,08 17050 662 

3-ɣ ɨɫɬаɧеɰ Ʉа-16/99 29,23 48,50 0,59 18,74 31,47 20520 696 

4-ɣ ɨɫɬаɧеɰ Ʉа-19/99 31,19 48,37 0,57 19,99 29,71 17020 710 

6-ɣ ɨɫɬаɧеɰ Ʉа-22/99 21,44 21,44 0,48 13,27 34,11 17025 691 

Ƚуɞауɪɢ- ɉɪаɜɵɣ ɛеɪеɝ Ʉа-201/04 30,24 48,02 0,49 19,24 31,17 18525 734 
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Ɇɥеɬɫɤɢɣ 
ɥаɜɨɜɵɣ ɩɨɬɨɤ, 

ɜɥɤ. ɋаɤɨхе  

ɪ.Ȼеɥ.Ⱥɪаɝɜɢ 

Ʌеɜɵɣ ɛеɪеɝ 
ɪ.Ȼеɥ.Ⱥɪаɝɜɢ 

Ʉа-206/04 36,75 44,73 0,59 22,14 29,28 20060 790 

Ʉа-206а/04 27,53 45,96 0,51 17,01 36,58 ------ 802 

Ʉа-206ɛ/04 33,09 47,45 0,54 19,41 29,09 ------ 768 
 

 

Рɢɫ.2  Ɂаɜɢɫɢɦɨɫɬɶ Т°ɋ-ɄɁ ɩɨ ɡɨɧаɦ ɢ ɮаɡаɦ аɤɬɢɜɧɨɫɬɢ 

ɋɬаɬɢɫɬɢɱеɫɤɢɣ аɧаɥɢɡ ɞаɧɧɵх Ɂаɩаɞɧɨɣ ɡɨɧɵ ɜɵɹɜɢɥ ɞɜухɩɢɤɨɜɵɣ хаɪаɤɬеɪ ɝɢɫɬɨɝɪаɦɦɵ, 
ɜɵɞеɥɢɜ ɢɡ ɨɛɳеɣ ɦаɫɫɵ ɛɨɥее ɧɢɡɤуɸ (515°ɋ) ɬеɦɩеɪаɬуɪу ɮɨɪɦɢɪɨɜаɧɢɹ ɩɨɪɨɞ ɗɪɦаɧɢ. Ⱦɥɹ ɛɨɥее 
ɸɠɧɵх ɜуɥɤаɧɢɬɨɜ ɫɪеɞɧеɫɬаɬɢɫɬɢɱеɫɤɢɣ ɩɨɤаɡаɬеɥɶ ɪаɜеɧ 575°ɋ. 

Ⱦɥɹ ɋеɜеɪɧɨɣ ɡɨɧɵ ɧа 60% ɮɢɤɫɢɪуеɬɫɹ Т=512°ɋ ɫ ɧеɤɨɬɨɪɵɦ ɨɬɤɥɨɧеɧɢеɦ ɜ ɨɛɥаɫɬɶ 
ɩɨɜɵɲеɧɧɨɣ ɬеɦɩеɪаɬуɪɵ. 

Ⱦɥɹ ɘɠɧɨɣ ɡɨɧɵ, ɩɪɨɫɬɪаɧɫɬɜеɧɧɨ ɨɛɴеɞɢɧɹɸɳеɣ – Ʉɨɪɞɢеɪɢɬɨɜуɸ ɜеɪɲɢɧу, Ʉɪеɫɬɨɜɵɣ 
ɩеɪеɜаɥ, Ȼаɣɞаɪɫɤɢе ɜɨɪɨɬа ɢ Ƚуɞауɪɢ-Ɇɥеɬɫɤɢɣ ɩɨɬɨɤ, ɜɵɹɜɥеɧ ɞɜухɩɢɤɨɜɵɣ  (716°ɋ ɢ 797°ɋ) 
хаɪаɤɬеɪ ɪаɫɩɪеɞеɥеɧɢɹ, ɮɢɤɫɢɪуɸɳɢɣ ɫуɳеɫɬɜеɧɧɨ ɜɵɫɨɤуɸ ɬеɦɩеɪаɬуɪу ɪаɫɩɥаɜа. ɗɬɨ 
ɫɜɢɞеɬеɥɶɫɬɜуеɬ ɨ ɛɥɢɡɨɫɬɢ ɨɱаɝа ɮɨɪɦɢɪɨɜаɧɢɹ ɩɨɪɨɞ ɨɬɦеɱеɧɧɨɣ ɡɨɧɵ. 

 

II. ɉɨɡɞɧɟɧɟɨɩɥɟɣɫɬɨɰɟɧɨɜɚɹ ɮɚɡɚ ɚɤɬɢɜɧɨɫɬɢ, ɧɚɱɚɥɨ 

ɉɨ ɜɫеɦ ɬɪеɦ ɡɨɧаɦа (ɋеɜеɪɧаɹ, Ɂаɩаɞɧаɹ ɢ ɘɠɧаɹ) ɡаɤɨɧɨɦеɪɧɨɫɬɶ ɜɡаɢɦɨɡаɜɢɫɢɦɨɫɬɢ ɨɫɧɨɜɧɵх 
ɤɨэɮɮɢɰɢеɧɬɨɜ (ɬаɛ.3) ɫ уɫɥɨɜɢɹɦɢ ɨɛɪаɡɨɜаɧɢɹ ɪаɫɩɥаɜɨɜ ɢ, ɫɨɨɬɜеɬɫɬɜеɧɧɨ, ɩаɪаɦеɬɪɨɜ аɛɫɨɥɸɬɧɨɝɨ 
ɜɨɡɪаɫɬа  ɮɢɤɫɢɪуɸɬɫɹ ɞɨɜɨɥɶɧɨ ɱеɬɤɨ. ɋɨɫɬаɜ ɨɛɪаɡɰɨɜ ɤɨɥеɛɥеɬɫɹ ɨɬ ɞаɰɢɬɨɜ ɞɨ ɬɪахɢаɧɞеɡɢɬɨɜ. 

Ȼɨɥее ɫɨɩɨɫɬаɜɢɦɵе ɪеɡуɥɶɬаɬɵ ɩɨɥуɱеɧɵ ɞɥɹ Ɂаɩаɞɧɨɣ ɡɨɧɵ, ɞɥɹ ɤɨɬɨɪɨɣ ɮɢɤɫɢɪуеɬɫɹ ɨɛɳɢɣ 
хаɪаɤɬеɪ ɩɨɫɥеɞɨɜаɬеɥɶɧɨɫɬɢ ɜуɥɤаɧɢɡɦа ɢ ɩɨɫɥеɞуɸɳеɝɨ ɨɛɪаɡɨɜаɧɢɹ ɥаɜɨɜɵх ɩɨɬɨɤɨɜ. Ⱦɥɹ ɢɡуɱеɧɨɝɨ 
ɪеɝɢɨɧа ɫɨɫɬаɜ ɩɨɪɨɞ ɛɨɥее ɤɢɫɥɵɣ – ɬɪахɢɬ. Ɏɪаɝɦеɧɬаɪɧɵе ɞаɧɧɵе ɞɥɹ ɘɠɧɨɣ ɡɨɧɵ ɧе ɩɨɡɜɨɥɹɸɬ 
ɫɞеɥаɬɶ ɨɩɪеɞеɥеɧɧɵе ɜɵɜɨɞɵ (ɩɨɪɨɞа- ɬɪахɢɬ). 

ɉɨɪɨɞɵ ɧаɱаɥа ɩɨɡɞɧеɧеɨɩɥеɣɫɬɨɰеɧɨɜɨɣ ɮаɡɵ, ɩɨ ɫɨɫɬаɜу аɧаɥɨɝɢɱɧɨ ɜɵɲеɨɩɢɫаɧɧɵɦ, 
ɨхɜаɬɵɜаɸɬ ɲɢɪɨɤɢɣ ɫɩеɤɬɪ ɨɬ ɬɪахɢɬɨɜ ɢ ɞаɰɢɬɨɜ ɞɨ аɧɞеɡɢɬɨɜ. Таɤ ɠе хаɪаɤɬеɪɧɨ ɧаɥɢɱɢе ɞɜух 
ɨɫɧɨɜɧɵх ɩɨɤаɡаɬеɥеɣ ɫɬеɩеɧɢ ɤаɥɢеɜɨɫɬɢ – 23,3% ɞɥɹ ɧаɱаɥɶɧɨɣ ɮаɡɵ ɜуɥɤаɧɢɡɦа ɢ 30,1% - ɞɥɹ 
ɡаɜеɪɲаɸɳеɣ. 

ȼеɫɶɦа ɜɩеɱаɬɥɹɸɳɢɦ ɪаɡɧɨɨɛɪаɡɢеɦ хаɪаɤɬеɪеɡуɸɬɫɹ ɩɨɪɨɞɵ ɧаɱаɥа ɩɨɡɞɧеɧеɨɩɥеɣɫɬɨɰеɧɨɜɨɣ 
ɮаɡɵ аɤɬɢɜɧɨɫɬɢ. Ⱦɥɹ ɋеɜеɪɧɨɣ ɡɨɧɵ (Т=441°ɋ) (ɬаɛ.3, ɪɢɫ.2-II) хаɪаɤɬеɪɧɨ аɧаɥɨɝɢɱɧɨе ɮаɡе 1 
ɩеɪеɪаɫɩɪеɞеɥеɧɢе ɤɨэɮɮɢɰɢеɧɬɨɜ ɄɁ ɢ ИɈ, ɱɬɨ ɫɜɢɞеɬеɥɶɫɬɜуеɬ ɨ ɩɪееɦɫɬɜеɧɧɨɫɬɢ ɜуɥɤаɧɢɬɨɜ, ɤаɤ ɩɨ 
ɫɨɫɬаɜу, ɬаɤ ɢ ɩɨ ɢɫɬɨɱɧɢɤу. Ⱦɥɹ Ɂаɩаɞɧɨɣ ɡɨɧɵ (Т=551°ɋ) ɢɫɬɨɱɧɢɤ ɜуɥɤаɧɢɡɦа аɧаɥɨɝɢɱеɧ  ɮаɡе 1, 
ɨɞɧаɤɨ ɢɧɬеɧɫɢɜɧɨɫɬɶ ɢɡɜеɪɠеɧɢɹ ɤɨɧɰеɧɬɪɢɪуеɬɫɹ ɜ ɪаɣɨɧах ɜуɥɤаɧа ɒаɪхɨх, ɧаɱаɥа ɥаɜɨɜɨɝɨ ɩɨɬɨɤа 
ɜуɥ. Ⱦɡɨɰеɧɢɞɡе, ɧɢɠɧеɣ ɫɬуɩеɧɢ Ʉеɥɶɫɤɨɝɨ ɩɥаɬɨ. ɘɠɧаɹ ɡɨɧа ɜ ɨɬɦеɱеɧɧɨɦ эɬаɩе ɪаɡɜɢɬɢɹ 
ɜуɥɤаɧɢɡɦа ɧе ɩɪɨɹɜɥɹеɬ аɤɬɢɜɧɨɫɬɢ. 
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Ɍɚɛɥɢɰɚ 3. ɇɚɱɚɥɨ ɩɨɡɞɧɟɧɟɨɩɥɟɣɫɬɨɰɟɧɨɜɨɣ ɮɚɡɵ ɚɤɬɢɜɧɨɫɬɢ 

Ɂɨɧа Ɇеɫɬɨ ɜɡɹɬɢɹ ɨɛɪаɡɰа 
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ȼɥɤ. ɒаɪхɨх 

ɘɈ-11/96 17,70 60,24 0,47 12,22 26,81 10080 497 

ɘɈ-12/96 22,67 55,04 0,50 15,19 28,83 13540 579 

Ʉе-16/02 21,78 56,96 0,50 15,02 27,18 10035 528 

Ʉе-94/06 12,80 63,00 0,48 8,90 27,75 11550 442 

Ʉе-95/06 16,98 59,93 0,47 11,75 27,82 6565 500 

Ʉе-96/06 15,08 62,06 0,48 10,46 26,92 7530 452 

Ʉе-97/06 22,33 57,44 0,51 15,32 26,05 8060 509 

ɇɢɠ. ɗɪɦаɧɢ-Ⱥхуɛаɬɫɤɢɣ 
ɩɨɬɨɤ, ɜɥɤ. ɒаɪхɨх 

Ʉе-98/06 17,53 59,52 0,49 11,74 27,83 10080 509 

ɗɤɫɬɪуɡɢɹ 2875.2 ɦ  
(―Ɂаɩ. ɒаɪхɨх‖)   Ʉе-99/06 18,33 56,11 0,48 12,67 31,30 9560 567 

ȼɥɤ. Ʉɧɨɝɨ I Ʉе-54/02 14,99 59,84 0,47 9,64 29,61 6565 558 

ɇɢɠɧɢɣ ɥаɜɨɜɣ ɩɨɬɨɤ 
ɜɥɤ.Ⱦɡɨɰеɧɢɞɡе 

Ʉе-77/02 23,63 52,61 0.51 15.72 31.11 13030 617 

Ʉеɥɶɫɤɨе ɩɥаɬɨ, 
ɧɢɠɧɹɹ ɫɬуɩеɧɶ 

Ʉе-30/02 34,10 44,63 0,59 21,78 32,28 7070 768 

Ʉе-32/02 42,58 41,19 0,68 28,71 28,27 125100 692 

Ʉе-39/02 32,92 47,19 0,55 21,05 29,65 7070 728 

Ʉе-43/02 24,08 54,18 0,49 15,56 28,64 6060 629 
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ɤɨɧуɫ Ʉе-91/06 17,50 60,88 0,51 12,42 26,21 7575 440 

ɇɢɠɧее ɩɥаɬɨ Ʉа-205/04 18,31 62,56 0,56 12,82 23,42 11030 385 

ȼеɪхɧее ɩɥаɬɨ Ʉе-78/02 21,14 60,96 0,59 14,78 22,70 8565 392 

Ʌаɜɨɜɵɣ ɨɫɬаɧеɰ ɩɨɞ 
ɫ.Ⱦɡуаɪɤау 

Ʉа-203/04 25,80 57,99 0,58 16,85 21,84 13030 476 

ɇɢɠɧɢе ɥаɜɵ 
Ʉɪеɫɬɨɜɨɝɨ ɩеɪеɜаɥа 

Ʉа-11/99 26,46 58,13 0,61 17,88 20,95 12545 435 

Ƚаɧɢɫɢ-Ɇɢɤеɬɫɤɢɣ 
ɥаɜɨɜɵɣ ɩɨɬɨɤ 

Ʉа-202а/04 27,52 53,30 0,64 18,76 26,46 12535 497 

ɘɠɧаɹ ȼɥɤ. ɐɢɬеɥɢхаɬɢ Ʉе-2/02 14,75 62,27 0,48 11,19 26,95 13025 407 
 
ɉɨ ɢɦеɸɳɢɦɫɹ ɜ ɧаɲеɦ ɪаɫɩɨɪɹɠеɧɢɢ ɞаɧɧɵɦ, ɧаɱаɥɨ ɩɨɡɞɧеɧеɨɩɥеɣɫɬɨɰеɧɨɜɨɣ ɮаɡɵ 

аɤɬɢɜɧɨɫɬɢ, ɨɬɥɢɱаеɬɫɹ ɦаɥɨɣ аɤɬɢɜɧɨɫɬɶɸ. Ɉɬɧɨɫɢɬеɥɶɧɨ ɧɢɡɤɢе ɬеɦɩеɪаɬуɪɵ ɫɜɢɞеɬеɥɶɫɬɜуɸɬ ɨ 
ɛɥɢɡɨɫɬɢ ɨɱаɝа. Ɂаɜеɪɲаɸɳаɹ ɮаɡа ɜуɥɤаɧɢɡɦа еɫɬеɫɬɜеɧɧɨ ɜɧɨɜɶ ɜɵɹɜɢɥа ɬеɧɞеɧɰɢɸ ɤ ɩɨɜɵɲеɧɢɸ 
ɬеɦɩеɪаɬуɪɵ ɨɛɪаɡɨɜаɧɢɹ ɜуɥɤаɧɢɬɨɜ, хɨɬɹ ɩɥɨɳаɞɶ ɮɨɪɦɢɪɨɜаɧɢɹ ɫɨɤɪаɳаеɬɫɹ ɢ ɨɝɪаɧɢɱɢɜаеɬɫɹ 
Cеɜеɪɧɨɣ ɢ Ɂаɩаɞɧɨɣ ɡɨɧɨɣ (ɬаɛ.3,  ɪɢɫ. 2-II). ɑɬɨ ɠе ɤаɫаеɬɫɹ ɜуɥɤаɧɨɜ ɡаɜеɪɲаɸɳеɣ ɮаɡɵ, ɬɨ ɨɧɢ 
ɩɨɥɧɨɫɬɶɸ ɨɬɪаɠаɸɬ ɹɜɥеɧɢе ɡаɬухаɧɢɹ – ɫɧɢɠеɧɢеɦ ɬеɦɩеɪаɬуɪɵ ɨɱаɝа. 

 

III. Ɂɚɜɟɪɲɟɧɢɟ ɩɨɡɞɧɟɧɟɨɩɥɟɣɫɬɨɰɟɧɨɜɨɣ ɮɚɡɵ ɚɤɬɢɜɧɨɫɬɢ 

ɇаɢɛɨɥее ɩɨɥɧуɸ ɤаɪɬɢɧу ɜуɥɤаɧɢɡɦа ɡаɜеɪɲаɸɳеɣ ɩɨɡɞɧеɧеɨɩɥеɣɫɬɨɰеɧɨɜɨɣ ɮаɡɵ аɤɬɢɜɧɨɫɬɢ 
ɩɪеɞɫɬаɜɥɹеɬ ɧаɛɨɪ аɧаɥɢɡɨɜ ɗɪɦаɧɢ –Ⱥхуɛаɞɫɤɨɝɨ ɪеɝɢɨɧа ɘ-Ɂ ɡɨɧɵ (ɬаɛ.4, ɪɢɫ.2-III). ɋɨɩɨɫɬаɜɥɹɹ 
ɦеɠɞу ɫɨɛɨɣ ɞаɧɧɵе ɨɞɧɨɝɨ ɢɡ ɜеɞуɳɢх ɤɨɦɩɨɧеɧɬɨɜ – ɤɨеɮɮɢɰɢеɧɬа ɡаɬɜеɪɞеɜаɧɢɹ, ɩɪɢхɨɞɢɦ ɤ 
ɜɵɜɨɞу, ɱɬɨ ɧɢɠɧɢɣ ɥаɜɨɜɵɣ ɩɨɬɨɤ ɩɪеɞɫɬаɜɥеɧ ɨɬɧɨɫɢɬеɥɶɧɨ ɤɢɫɥɵɦɢ ɩɨɪɨɞаɦɢ ɬɪахɢɬɨɜɨɝɨ ɪɹɞа, 
ɤɨɬɨɪɵе ɫɦеɧɹɸɬɫɹ ɬɪехэɬаɩɧɵɦ, ɬаɤ ɧаɡɵɜаеɦɵɦ, ɜеɪхɧɢɦ ɗɪɦаɧɢ-Ⱥхуɛаɞɫɤɢɦ ɩɨɬɨɤɨɦ (ɘ-Ɂ ɡɨɧа), 
ɫɨɫɬаɜ ɤɨɬɨɪɨɝɨ ɦеɧɹеɬɫɹ ɨɬ ɞаɰɢɬɨɜ ɞɨ ɬɪахɢаɧɞеɡɢɬɨɜ. ȼ ɩɨɥɧɨɦ ɫɨɨɬɜеɬɫɜɢɢ ɫ ɨɬɦеɱеɧɧɵɦɢ 
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ɩɨɤаɡаɬеɥɹɦɢ ɧахɨɞɹɬɫɹ ɤɨэɮɮɢɰɢеɧɬɵ ɩɨɪɨɞ ɜуɥɤаɧа ɘɠ.ɒаɞɢɥхɨх. ɇеɡɧаɱɢɬеɥɶɧɨе ɨɬɤɥɨɧеɧɢе 
ɤɨэɮɮɢɰɢеɧɬɨɜ ɧаɛɥɸɞаеɬɫɹ ɜ ɥаɜɨɜɨɦ ɩɨɬɨɤе ɢ ɜуɥɤаɧе ȼɨɫɬ.ɒаɪхɨх. 

 
Ɍɚɛɥɢɰɚ 4. Ɂɚɜɟɪɲɟɧɢɟ ɩɨɡɞɧɟɧɟɨɩɥɟɣɫɬɨɰɟɧɨɜɨɣ ɮɚɡɵ ɚɤɬɢɜɧɨɫɬɢ 
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ȼɥɤ. ɘɠ. ɒаɞɢɥхɨх 

ɘɈ-6/96 32,90 44,02 0,53 21,01 34,39 9085 799 
ɘɈ-8/96 28,38 48,40 0,52 18,17 32,42 8045 681 
ɘɈ-9/96 27,32 48,16 0,48 17,24 33,74 10045 742 
ɘɈ-10/96 33,61 43,63 0,53 21,67 34,28 6535 794 
ɘɈ-13/96 31,76 45,29 0,54 20,35 33,62 7055 769 
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ɧаɱаɥɨ 
ɘɈ-3/96 28,05 46,95 0,50 18,21 34,75 7025 740 
ɘɈ-4/96 28,52 47,45 0,49 17,94 33,62 5035 751 
ɘɈ-5/96 31,24 44,51 0,52 20,14 35,26 6035 781 

ɫɪеɞɧɹɹ ɱаɫɬɶ 
ɘɈ-14/96 33,96 43,79 0,51 21,34 33,69 8045 809 
ɘɈ-15/96 32,67 45,43 0,52 20,73 32,52 9035 765 
ɘɈ-16/96 31,72 45,60 0,50 19,61 33,22 10545 794 

ɨɤɨɧɱаɧɢе 
ɘɈ-19/96 36,93 42,61 0,53 22,95 32,43 5530 849 
ɘɈ-20/96 35,56 43,15 0,53 21,91 33,04 8585 835 

ȼɥɤ. 
ȼɨɫɬ. 

ɒаɪхɨх 

ɤɨɧуɫ Ʉе-87/06 33,77 43,82 0,54 21,56 33,83 7030 806 

ɥаɜɵ ɘɈ-2/96 30,39 47,20 0,47 19,20 32,20 6035 762 

ɥаɜɵ Ʉе-85/06 29,28 48,41 0,46 18,51 31,55 2040 743 

Ʌаɜɵ ɨɫɧɨɜаɧɢɹ Ʉе-17/02 17,62 55,73 0,40 10,54 32,35 7540 681 

ȼɥɤ. Ⱦɡɨɰеɧɢɞɡе 
Ʉе-66/02 25,49 50,86 0,49 15,98 31,74 8585 699 

Ʉе-67/02 25,63 51,02 0,52 16,14 31,39 6520 668 

Ʌаɜɨɜɨе ɩɥаɬɨ ɤ ɡаɩаɞу ɨɬ ɜɥɤ. 
Ʉеɥɢ 

Ʉе-86/06 38,45 41,30 0,58 24,95 32,89 13530 839 
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ȼɥɤ. ɗɫɢɤɨɦ 
Ʉа-247/04 20,43 56,83 0,57 13,93 28,57 8520 503 
Ʉа-248/04 23,21 56,09 0,56 15,47 26,96 -------- 543 

ȼɥɤ. Ɂаɩ. ɏɨɪɢɫаɪ 
Ʉа-173/00 21,65 56,84 0,55 14,74 27,46 5050 480 
Ʉе-100/06 25,93 52,47 0,50 17,05 29,17 100100 615 

ȼɥɤ. 
ȼɨɫɬɨɱɧɵɣ 

ɏɨɪɢɫаɪ 

ɇɢɠɧɢе ɬуɮɨɥаɜɵ Ʉа-161/00 14,14 61,35 0,55 10,24 28,55 7525 397 

1-ɣ ɥаɜɨɜɵɣ ɩɨɬɨɤ 
Ʉа-162/00 13,61 62,26 0,49 9,70 27,93 11530 428 
Ʉа-164/00 12,76 62,55 0,49 8,99 28,30 10535 431 
Ʉа-166/00 14,23 61,65 0,49 9,96 28,12 7025 452 

ȼɥɤ. Ⱦɢɞɢ-ɇеɩɢɫɤаɥɨ 
Ʉе-69/02 5,12 54,07 0,51 3,92 43,02 7015 514 

Ʉе-72/02 6,09 54,35 0,53 4,56 42,12 3550 514 
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Ʌаɜɨɜɣ ɩɨɬɨɤ ɜɥɤ. Ȼаɝɢɧɢ Ʉе-1/02 33,40 44,53 0,59 20,86 33,13 9050 831 
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ɜɨɫɬɨɱɧаɹ 
ɱаɫɬɶ 

Ʉе-57/02 31,73 42,97 0,52 18,63 37,06 7535 918 
Ʉе-60/02 31,99 43,85 0,59 18,75 35,52 7520 919 
Ʉе-63/02 33,81 42,89 0,53 19,96 35,20 11515 937 

Ʉа-204/04 33,77 44,04 0,52 19,97 33,50 7030 968 

ɸɝɨ-ɡаɩаɞɧаɹ 
ɱаɫɬɶ 

Ʉе-18/02 19,00 51,04 0,42 10,51 36,99 12530 839 
Ʉе-20/02 20,31 49,58 0,44 11,34 37,78 10025 839 
Ʉе-21/02 23,07 48,98 0,46 13,05 36,34 7540 846 
Ʉе-41/02 21,73 49,53 0,44 12,67 36,72 7525 830 
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ȼ ɋеɜеɪɧɨɣ ɡɨɧе ɜɵɞеɥɹɸɬɫɹ ɝеɨхɢɦɢɱеɫɤɢе ɩɨɤаɡаɬеɥɢ ɜɥɤ.Ⱦɢɞɢ-ɇеɩɢɫɤаɥɨ. ȼ ɨɬɥɢɱɢе ɨɬ 
ɨɫɬаɥɶɧɵх, ɩɨɪɨɞа ɡɞеɫɶ ɩɪеɞɫɬаɜɥеɧа ɪɢɨɥɢɬɨɦ, ɫɨɞеɪɠаɳɢɦ ɛɢɨɬɢɬ. ɋɥеɞуеɬ ɨɬɦеɬɢɬɶ, ɱɬɨ ɋеɜеɪɧаɹ 
ɡɨɧа ɨɬɥɢɱаеɬɫɹ ɧɢɡɤɨɣ ɬеɦɩеɪаɬуɪɨɣ ɨɛɪаɡɨɜаɧɢɹ 397-615°ɋ (ɬаɛ.4, ɪɢɫ.2-III), ɱɬɨ уɤаɡɵɜаеɬ ɧа 
ɛɥɢɡɩɨɜеɪхɧɨɫɬɧɨе ɪаɫɩɨɥɨɠеɧɢе ɨɱаɝа. Ɂаɩаɞɧаɹ ɡɨɧа ɢɦееɬ ɛɨɥее ɜɵɫɨɤуɸ ɬеɦɩеɪаɬуɪу – 681-849°ɋ 
(ɬаɛ.4, ɪɢɫ.2-III), а ɘɠɧаɹ ɡɨɧа – еɳе ɜɵɲе 830-968°ɋ (ɬаɛ.4, ɪɢɫ.2-III).  

ȼ ɨɛɲɢɪɧɨɣ ɡɨɧе Ʉеɥɶɫɤɨɝɨ ɩɥаɬɨ, ɜɵɞеɥɹɸɬɫɹ ɜɨɫɬɨɱɧаɹ ɢ ɸɝɨ-ɡаɩаɞɧаɹ ɱаɫɬɢ, ɦеɠɞу ɤɨɬɨɪɵɦɢ 
ɨɬɦеɱаɸɬɫɹ ɨɬɥɢɱɢɹ ɩɨ ɜɫеɦ ɝеɨхɢɦɢɱеɫɤɢɦ ɩаɪаɦеɬɪаɦ, ɫɨɨɬɜеɬɫɬɜеɧɧɨ: ИɈ - 0,44-0,54; ɄɁ – 19,33-
11,89; ɤаɥɢеɜɨɫɬɶ – 35,32-36,96 ɢ ɬеɦɩеɪаɬуɪа ɮɨɪɦɢɪɨɜаɧɢɹ – 935-838°ɋ. 

Ʉɨэɮɮɢɰɢеɧɬ ɤаɥɢеɜɨɫɬɢ ɜ ɡаɜɢɫɢɦɨɫɬɢ ɨɬ ɫɬеɩеɧɢ ɨɫɧɨɜɧɨɫɬɢ ɩɨɪɨɞ ɢ ɬеɦɩеɪаɬуɪɵ (Т=397°ɋ - 
968°ɋ) ɜɵɹɜɢɥ ɜ ɫɪеɞɧеɦ ɬɪехɩɢɤɨɜɨе ɡɧаɱеɧɢе: 28,1%, 34,05% ɢ 36,8%. 

 
IV. ɉɨɡɞɧɟɧɟɨɩɥɟɣɫɬɨɰɟɧ-ɝɨɥɨɰɟɧɨɜɚɹ ɮɚɡɚ ɚɤɬɢɜɧɨɫɬɢ 

ɏɢɦɢɡɦ ɩɨɡɞɧеɧеɨɩɥеɣɫɬɨɰеɧ-ɝɨɥɨɰеɧɨɜɨɣ аɤɬɢɜɧɨɫɬɢ ɜɵɹɜɢɥ ɨɩɪеɞеɥеɧɧуɸ ɡаɤɨɧɨɦеɪɧɨɫɬɶ 
ɪаɫɩɪеɞеɥеɧɢɹ ɢɧɞеɤɫɨɜ ɨɫɧɨɜɧɨɫɬɢ, ɤɨэɮɮɢɰɢеɧɬɨɜ ɡаɬɜеɪɞеɜаɧɢɹ ɢ ɤаɥɢеɜɨɫɬɢ, ɱɬɨ ɩɨɡɜɨɥɹеɬ ɫуɞɢɬɶ 
ɨ ɩеɪеɪаɫɩɪеɞеɥеɧɢɢ ɬеɦɩеɪаɬуɪ ɮɨɪɦɢɪɨɜаɧɢɹ ɢɫхɨɞɧɵх ɪаɫɩɥаɜɨɜ ɢ ɜɨɡɦɨɠɧуɸ ɜɡаɢɦɨɡаɜɢɫɢɦɨɫɬɶ 
ɜуɥɤаɧɨɜ ɢ ɥаɜɨɜɵх ɩɨɬɨɤɨɜ (ɬаɛ.5, ɪɢɫ.2-IV). Ⱦаɧɧɵе ɞɥɹ Ɂаɩаɞɧɨɣ ɡɨɧɵ ɪаɫɩɪɨɫɬɪаɧеɧɢɹ ɜуɥɤаɧɢɬɨɜ 
ɋ.ɒаɞɢɥхɨх ɢ ɩɨɪɨɞ ɏɨɞɠɫɤɨɝɨ ɩɨɬɨɤа, ɜɵɹɜɢɥɢ ɝɨɦɨɝеɧɧɵɣ хаɪаɤɬеɪ ɜɫех ɨɬɦеɱеɧɧɵх ɩɨɤаɡаɬеɥеɣ, 
ɫɜɢɞеɬеɥɶɫɬɜуɸɳɢх ɨɛ ɢɡɨɥɢɪɨɜаɧɧɨɣ ɨɛɥаɫɬɢ ɮɨɪɦɢɪɨɜаɧɢɹ ɨɬɦеɱеɧɧɨɝɨ ɪеɝɢɨɧа. Ⱦаɧɧɵе ɩɨ 
ɜɥɤ.ɋ.ɇаɪɜаɧ-хɨх ɢ ɜɥɤ.Ʉеɥɢ ɨɬɥɢɱаɸɬɫɹ ɨɬ ɧɢх ɱɬɨ ɫɜɢɞеɬеɥɶɫɬɜуеɬ ɨ ɪаɡɧɵх ɨɱаɝах ɮɨɪɦɢɪɨɜаɧɢɹ 
ɦаɝɦɵ. ɉɨ ɪаɫɩɪеɞеɥеɧɢɸ ɬеɦɩеɪаɬуɪɵ  Ɂаɩаɞɧаɹ ɡɨɧа ɢɦееɬ ɬɪехɩɢɤɨɜɵɣ хаɪаɤɬеɪ: 747°ɋ, 640°ɋ ɢ 
681°ɋ. 

 
Ɍɚɛɥɢɰɚ 5. ɉɨɡɞɧɟɧɟɨɩɥɟɣɫɬɨɰɟɧ-ɝɨɥɨɰɟɧɨɜɚɹ ɮɚɡɚ ɚɤɬɢɜɧɨɫɬɢ 
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ȼɥɤ. ɋеɜ. ɒаɞɢɥхɨх 

Ʉе-88/06 30,02 47,08 0,51 19,21 30,72 ≤30 731 

ɘɈ-1/96 28,03 46,02 0,51 18,02 36,05 ≤30 748 

ɘɈ-7/96 29,67 48,13 0,50 18,57 31,56 ≤30 749 

ɏɨɞɠɫɤɢɣ ɩɨɬɨɤ, ɜɥɤ. ɋеɜ. 
ɒаɞɢɥхɨх 

ɘɈ-17/96 30,99 45,65 0,51 19,07 32,94 ≤30 742 

ɘɈ-18/96 29,80 47,08 0,52 19,52 33,85 2525 764 

ȼɥɤ. ɋеɜ. ɇаɪɜаɧ-хɨх 
Ʉе-45/02 21,11 56,24 0,47 13,59 28,71 ≥30 602 

Ʉе-48/02 23,63 54,13 0,47 15,29 29,13 3525 637 

ȼɥɤ. Ʉеɥɢ Ʉе-64/02 24,57 51,95 0,48 15,50 31,13 ≥30 681 
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 ȼɥɤ. 

ȼɨɫɬɨɱɧɵɣ 
ɏɨɪɢɫаɪ 

2-ɣ ɥаɜɨɜɵɣ ɩɨɬɨɤ 
Ʉа-159/00 25,80 54,56 0,51 17,24 26,47 ≤30 573 

Ʉа-171/00 23,53 56,39 0,51 15,78 26,25 ≤30 529 

3-ɣ ɥаɜɨɜɵɣ ɩɨɬɨɤ Ʉа-172/00 26,77 54,15 0,52 17,78 26,06 ≤30 571 

ȼɥɤ. ɉɥɨɫɤаɹ ɜеɪɲɢɧа 
Ʉе-79/02 36,08 48,24 0,60 23,31 24,53 ≤30 669 

Ʉе-92/06 20,80 59,01 0,49 14,26 25,50 4040 505 
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ȼɥɤ. ɘɠ. ɇаɪɜаɧ-хɨх Ʉе-36/02 46,46 35,79 0,58 27,74 39,15 9560 1057 
Ʉеɥɶɫɤɨе ɩɥаɬɨ, ɜеɪхɧɹɹ 

ɫɬуɩеɧɶ, ɜɥɤ. ɘɠ. ɇаɪɜаɧ-хɨх 
Ʉе-24/02 37,51 42,36 0,51 22,15 32,21 ≥30 931 
Ʉе-52/02 35,61 41,91 0,50 20,63 34,91 ≥30 926 

ɒɥаɤɨɜɵɣ ɤɨɧуɫ 2867.0ɦ  
у хɪ.Ⱥɪх Ʉе-62/02 40,02 40,43 0,53 23,63 32,59 1010 968 

 

ȼ ɋеɜеɪɧɨɣ ɡɨɧе, ɞɥɹ ɞаɧɧɨɣ ɮаɡɵ аɤɬɢɜɧɨɫɬɢ, ɮɢɤɫɢɪуеɬɫɹ ɫаɦаɹ ɧɢɡɤаɹ ɬеɦɩеɪаɬуɪа (545°ɋ) ɢ 
ɧɢɡɤаɹ ɤаɥɢеɜɨɫɬɶ (26,07), а ɬаɤɠе, ɫхɨɠɢе ɦеɠɞу ɫɨɛɨɣ ɨɫɧɨɜɧɵе ɝеɨхɢɦɢɱеɫɤɢе ɩаɪаɦеɬɪɵ. ȼɵɫɨɤаɹ 
ɬеɦɩеɪаɬуɪа ɨɛɪаɡɰа Ʉе-79/02 ɨɛɴɹɫɧɹеɬɫɹ ɬеɦ, ɱɬɨ ɨɧ ɹɜɥɹеɬɫɹ ɜуɥɤаɧɢɱеɫɤɨɣ ɛɨɦɛɨɣ. 
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ɘɠɧаɹ ɡɨɧа ɨɬɥɢɱаеɬɫɹ ɜɵɫɨɤɨɣ ɬеɦɩеɪаɬуɪɨɣ ɮɨɪɦɢɪɨɜаɧɢɹ (ɜ ɫɪеɞɧеɦ 970°ɋ), ɱɬɨ уɤаɡɵɜаеɬ ɧа 
ɝɥуɛɢɧɧɨе ɪаɫɩɨɥɨɠеɧɢе ɨɱаɝа ɦаɝɦɵ. 

Ⱦɥɹ ɜɵɹɫɧеɧɢɹ ɪɨɥɢ ɨɫаɞɨɱɧɵх ɩɨɪɨɞ ɜ ɩɪɨɰеɫɫе ɫɬаɧɨɜɥеɧɢɹ ɢɡуɱеɧɧɵх ɜуɥɤаɧɢɬɨɜ ɛɵɥɢ 
ɩɨɞɨɛɪаɧɵ ɨɬɞеɥɶɧɵе ɮɪаɝɦеɧɬɵ хɢɦɫɨɫɬаɜа ɫ ɹɪɤɨ ɜɵɪаɠеɧɧɨɣ ɩɨɫɥеɞɨɜаɬеɥɶɧɨɫɬɶɸ ɮɨɪɦɢɪɨɜаɧɢɹ 
ɥаɜɨɜɵх ɩɨɬɨɤɨɜ (ɪɢɫ.3-Ⱥ,Ȼ,ȼ) ɧа ɤɨɬɨɪɵх ɱеɬɤɨ ɮɢɤɫɢɪуеɬɫɹ еɞɢɧɵɣ ɦɨɬɢɜ ɜɡаɢɦɨɨɬɧɨɲеɧɢɹ 
ɨɬɦеɱеɧɧɵх эɥеɦеɧɬɨɜ - ɩɨ ɦеɪе уɜеɥɢɱеɧɢɹ ɜɨɡɪаɫɬа уɜеɥɢɱɢɜаеɬɫɹ ɪɨɥɶ аɥɸɦɢɧɢɹ ɜ ɫɨɫɬаɜе 
ɜуɥɤаɧɢɬɨɜ, ɱɬɨ ɦɨɠеɬ ɫɜɢɞеɬеɥɶɫɬɜɨɜаɬɶ ɨɛ аɫɫɢɦɢɥɹɰɢɢ ɜɦеɳаɸɳɢх ɨɫаɞɨɱɧɵх ɩɨɪɨɞ ɜ ɩɪɨɰеɫɫе 
ɮɨɪɦɢɪɨɜаɧɢɹ ɜуɥɤаɧɢɬɨɜ. ɑɬɨ ɤаɫаеɬɫɹ ɜуɥɤаɧɨɜ ɒаɪхɨх, ȼ.ɒаɪхɨх, Ɂ.ɒаɪхɨх ɢ ɧɢɠɧеɝɨ ɗɪɦаɧɢ-
Ⱥхуɛаɬɫɤɨɝɨ ɩɨɬɨɤа (ɪɢɫ.3-Ƚ) ɬɨ ɫ уɜеɪеɧɧɨɫɬɶɸ ɦɨɠɧɨ ɫɤаɡаɬɶ, ɱɬɨ ɜуɥɤаɧɵ ȼ.ɒаɪхɨх, Ɂ.ɒаɪхɨх ɢ 
ɗɪɦаɧɢ-Ⱥхуɛаɬɫɤɨɝɨ ɢɦеɥɢ ɨɞɢɧ ɨɱаɝ ɨɛɪаɡɨɜаɧɢɹ, а у ɜɥɤ.ɒаɪхɨх ɛɵɥ ɞɪуɝɨɣ ɨɱаɝ. 

 

 

Рɢɫ.3 Ⱦɢаɝɪаɦɦа SiO2-Al2O3 

ȼ ɡаɤɥɸɱеɧɢе ɦɨɠɧɨ ɫɤаɡаɬɶ, ɱɬɨ ɧа Ʉеɥɶɫɤɨɦ ɩɥаɬɨ ɜɨ ɜɫех ɱеɬɵɪех ɮаɡах аɤɬɢɜɧɨɫɬɢ 
ɜуɥɤаɧɢɡɦа ɫаɦɵɦɢ ɧɢɡɤɨɬеɦɩеɪаɬуɪɧɵɦɢ, (ɛɥɢɡɩɨɜеɪхɧɨɫɬɧɵɦɢ) ɹɜɥɹɸɬɫɹ ɜуɥɤаɧɢɬɵ ɋеɜеɪɧɨɣ ɡɨɧɵ, 
ɫɪеɞɧɸɸ ɩɨɡɢɰɢɸ ɡаɧɢɦаɸɬ ɜуɥɤаɧɢɬɵ Ɂаɩаɞɧɨɣ ɡɨɧɵ, а ɫаɦɵɦɢ ɜɵɫɨɤɨɬеɦɩеɪаɬуɪɧɵɦɢ, (ɫ ɧаɢɛɨɥе 
ɝɥуɛɨɤɢɦ ɨɱаɝɨɦ), ɹɜɥɹɸɬɫɹ ɜуɥɤаɧɢɬɵ ɘɠɧɨɣ ɡɨɧɵ. ȼ ɘɠɧɨɣ ɡɨɧе ɧаɱɢɧаɹ ɫ 
ɋɪеɞɧеɧеɨɩɥеɣɫɬɨɰеɧɨɜɨɣ ɮаɡɵ аɤɬɢɜɧɨɫɬɢ (691-824°ɋ) ɢ ɤɨɧɱаɹ ɉɨɡɞɧеɧеɨɩɥеɣɫɬɨɰеɧ-ɝɨɥɨɰеɧɨɜɨɣ 
ɮаɡɨɣ (926-1057°ɋ) ɨɬɦеɱаеɬɫɹ ɩɨɜɵɲеɧɢе ɬеɦɩеɪаɬуɪɵ ɨɱаɝа ɫɜɹɡаɧɧɨе ɫ ɛɨɥее ɝɥуɛɢɧɧɵɦ ɡаɥеɝаɧɢеɦ. 
ȼɨ ɜɫех ɮаɡах аɤɬɢɜɧɨɫɬɢ, ɩɨ ɡɨɧаɦ, ɫ ɪɨɫɬɨɦ ɬеɦɩеɪаɬуɪɵ ɩɨɜɵɲаеɬɫɹ ɢ ɄɁ (ɪɢɫ.2). 
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xramis kristaluri masivis gvianvariskuli granitebis, kvarcporfir-
granitporfirebis da zedapaleozouri vulkanogenuri warmonaqmnebis 
petroqimia, geneturi tipebi da formirebis geodinamikuri pirobebi 

 
g. beriZe, q. TedliaSvili, q. vardanaSvili 

 

Petrochemistry, Genetic Types and Geodynamic Conditions of Forming of Late Variscan Granites, 

Quartz Porphyry-Granite Porphyries and Upper Paleozoic Volcanogenic Formations of the Khrami 

Crystalline Massif. G.Beridze. K.Tedliashvili, K.Vardanashvili. In the paper Late Variscan granites, quartz 
porphyry-granite porphyry and Upper Paleozoic volcanogenic-sedimentary (upper tuffites) complexes of the 
Khrami crystalline massif are described. Analitical data, plotted on modern and classic silicate and RE element 
diagrams show genetic types of the above rocks and geodynamic conditions of their formation. The Late 
Variscan granitoids of the Khrami crystalline massif belong to I type granites and quartz porphyries and 
alaskites  –  to A type granites and upper crustal formations. 

xramis kristaluri masivi SiSvldeba  Savi zRva-centraluri amierkavkasiis 
tere-inis farglebSi da warmoadgens arTvin-bolnisis beltis horstiseburi azevebis 
gadarecxil nawils (ɉ. Ƚаɦɤɪеɥɢɞɡе, 1966) (sur. 1). 

xramis alpuriswina kristaluri masivis agebulebaSi monawileobs 
kabriulamdeli gneisur-migmatituri, gvianvariskuli granitoiduli da kvarcporfir-
granitporfiruli da zeda paleozouri vulkanogen-danaleqi warmonaqmnebi (qveda 
tufitebi). 

 

 

 
 

sur. 1. xramis kristaluri masivis geologiur-sqematuri ruka (xuciSvilis, 1977; gamyreliZe, 
Sengelias, 2005 mixedviT da avtorebis damatebebiT). 1-kambriulamdeli gneisur-migmatituri 
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kompleqsi; 2-qveda-Sua palezouri (?) metaqviSaqvebis dasta gneisur-migmatitur kompleqsSi; 3-
mantiuri serpentinitebi; 4-paleozouri gabroidebi; 5-7 granitoiduli kompleqsi: 5-
gvianvariskuli mikrokliniani granirtebi da aliaskitebi, 6-granatiani granitebi, 7-biotiti-
rqatyuara-alanitiani granitebi; 8-kvarcporfir-granitporfirebi; 9-zedapaleozouri 
vulkanogen-danaleqi kompleqsi; 10-mezozour-kainozuri dnaleqi safari; 11-rRvevebi; 12-
transgresiuli ganlageba. 
 

xramis kristaluri masivis granitoiduli kompleqsi warmodgenilia 
gvianvariskuli biotitiani, granatiani, bioititi-qratyuara-alanitiani granitebiT da 
aliaskitebiT, kvarcporfir-granitporfirebiT, agreTve zeda baSkirul-vizeuri 
vulkanogen-danaleqi qanebiT e.w. ,,qveda tufitebiT”. 

granitoidebis mineralogiuri Sedgeniloba: biotitian granitebsa da 
aliaskitebSi gvxvdeba: kvarci, plagioklazi, mikroklini da biotiti (aliaskitebSi 
biotiti meorexarisxovani mineralia); granatiani granitebi – kvarci, plagiklazi, 
mikroklini, bioititi da granati (<3.5%); biotit-rqatyuara-alanitiani granitebi – 
kvarci, plagi-oklazi, mikrokli, biotiti, rqatyuara da alaniti.  
gvianvariskuli granitoidebis, kvarcporfir-granitporfirebis da gvian paleozo-uri 
vulkanogen-danaleqi kompleqsebis qimiuri da iSviaTmiwa elementebis Semcvelobebi 
mocemulia cxr. 1 da cxr. 2-Si (analizebi Sesrulebulia speqtrometr (XRF) PW 2400 Philips 
Analytical-ze moskovis saxelmwifo universitetsi laboratoriaSi). 

.  
 
cxrili 1. xramis kristaluri masivis gvianvariskuli granitoidebis qimiuri 

Sedgenilba (mas.%-Si) 
 

Ggranitoidebi 
biotitiani granitebi 

№ Si2O TiO2 Al2O3 Fe2O3 FeO MnO MgO CaO Na2O K2O P2O5 

12 76.7 0.2 12.1 0.1 1.0 0.02 0.10 0.78 3.2 4.78 0.01 

13 76.4 0.19 12.48 0.4 1.0 0.01 0.1 0.55 3.27 5.12 0.02 

48 61.28 0.53 17.12 5.17 0.52 0.08 1.48 2.07 4.24 2.83 0.21 

49 62.32 0.65 16.8 4.8 0.36 0.08 1.4 2.4 3.61 2.78 0.15 

506 66.88 0.34 14.1 0.8 3.55 0.09 1.0 3.0 4.34 3.56 0.13 

1158 76.14 0.15 11.7 1.7 0.8 0.02 0.1 0.78 3.71 4.72 0.01 

1155 76.0 0.23 12.86 0.54 1.06 0.03 0.1 0.55 3.71 4.63 0.04 

53 76.32 0.03 12.15 0.88 0.72 0.03 0.17 1.05 4.6 3.0 0.01 

58 75.88 0.02 11.65 0.56 1.44 0.03 0.17 1.41 3.3 4.0 0.01 

115 70.38 0.22 14.61 0.15 0.99 0.07 0.82 2.84 3.36 3.5 0.09 

25-09 69.85 0.21 15.26 2.69 0.48 0.49 1.63 3.34 4.07 0.1 

29-09 71.53 0.33 14.47 1.81 0.37 0.72 1.57 3.38 3.85 0.08 
saS. 71.1 0.27 14.45 1.41 1.56 0.05 0.53 1.6 3.7 3.83 0.08 

Bbiotit-rqatyuara-alanitiani granitebi 

17 65.86 0.07 15.56 0.64 3.46 0.09 0.84 2.17 4.5 3.56 0.16 

18 66.78 0.43 15.37 0.4 3.51 0.07 1.3 1.66 4.1 3.6 0.13 

38 71.82 0.42 13.3 0.45 2.3 0.07 0.8 1.78 4.25 2.22 0.07 

85 68.9 0.34 14.8 0.76 3.0 0.06 0.81 1.4 4.58 3.02 0.1 

522 61.0 0.71 17.22 0.7 6.13 0.12 1.28 4.7 4.2 2.05 0.23 

725 68.56 0.25 11.74 2.55 3.68 0.12 1.03 4.8 2.7 2.27 0.04 

532 61.0 0.62 17.0 0.66 5.31 0.1 1.64 3.83 4.3 2.64 0.17 

753 68.53 0.25 11.74 2.55 3.68 0.12 1.03 4.8 2.7 2.27 0.04 

382 70.26 0.25 13.54 1.16 3.2 0.05 0.77 1.41 4.53 2.9 0.08 

G-7-10 65.05 0.57 15.87 5.75 0.13 0.89 3.22 3.42 2.29 0.13 

G-8-10 71.01 0.27 13.99 3.08 0.56 0.43 1.7 3.75 3.43 0.06 
saS. 67.8 0.36 14.47 1.47 3.81 0.97 0.97 2.64 4.03 2.77 0.1 

Ggranatiani granitebi 

1 70.86 0.25 14.76 0.2 2.0 0.04 0.4 2.0 4.25 2.22 0.07 
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60 76.72 0.05 12.16 0.78 0.6 0.01 0.17 0.52 4.25 3.9 0.01 

19-09 69.95 0.21 15.36 2.65 0.05 0.28 1.42 3.74 4.25 0.09 

20-09 66.99 0.51 15.31 4.96 0.08 0.95 3.21 3.62 2.87 0.12 
saS. 70.91 0.26 14.4 2.15 2.55 0.05 0.45 1.79 3.97 3.31 0.07 

aliaskitebi 
28 76.65 0.25 12.16 0.1 0.9 0.02 0.1 1.2 3.27 4.0 0.03 
32 73.8 0.1 12.15 1.27 0.8 0.03 0.5 2.0 3.7 2.78 0.04 
158 75.14 0 12.15 0.42 1.52 0.03 0.1 1.38 3.87 4.4 0.03 
1276 72.22 0.2 12.74 1.07 2.14 0.03 0.07 1.86 4.6 3.44 0.05 
146 76.3 0. 12.73 0.27 0.93 0.01 0.13 0.4 3.62 4.45 0.01 
52 75.57 0.1 12.13 2.16 0.72 0.07 0.37 1.33 3.05 2.96 0.11 
200 78.38 0.02 12.0 0.32 1.17 0 0.49 0.91 3.31 2.77 0 
saS. 75.8 0.13 12.2 0.77 1.2 0.03 0.3 1.07 3.6 3.68 0.04 

kvarcporfirebi 
70-10 74.76 0.14 13.05 1.82 0.02 0.23 0.29 3.63 4.42 0.02 
71-10 77.43 0.08 11.87 1.35 0.01 0.15 0.41 3.05 4.02 0.02 
11 75.3 0.12 12.63 0.88 1.77 0.02 0.41 1.01 3.67 3.65 0.02 
63 76.72 0.14 12.97 0.95 1.09 0.02 0.07 1.77 2.74 4.18 0.21 
649 75.93 0.07 12.87 1.33 0.6 0.01 0.29 0.42 2.55 4.6 0.15 
651 74.17 0.09 13.7 0.25 1.36 0.03 0.32 0.83 3.98 4.22 0.07 
1255 78.7 0.46 11.54 0.43 0.23 0.01 0.09 0.3 1.43 5.94 0.21 
saS. 76.14 0.16 12.66 1.0 0.89 0.02 0.22 0.72 3.01 4.43 0.1 

liToklasturi tufi 

1262 75.55 0.1 12.53 2.99 0.41 0.04 0.32 0.53 2.48 3.48 0.28 
vitroklasturi tufi 

894 76.98 0.11 13.19 1.11 0.51 0.02 0.18 1.12 3.21 1.12 0.2 
1236 68.92 0.62 17.07 1.81 0.58 0.03 0.32 0.37 4.08 3.61 0.23 
1315 72.1 0.32 12.33 5.45 0.21 0.03 0.18 0.22 3.07 3.89 0.28 
1438 76.68 0.11 12.97 0.59 0.48  0.23 0.26 2.05 3.18 0.2 

ferflis tufi 
945 77.96 0.2 12.4 0.54 1.39 0.03 0.61 0.49 1.89 1.91 0.09 
1042 75.85 0.2 12.53 1.39 1.49 0.03 0.86 0.28 1.21 2.28 0.1 

tufokvarcporfiri 
663 73.12 0.17 13.93 0.61 1.25 0.05 0.5 1.82 3.27 3.18 0.15 
            

 
nim. ## 17-382; 12-9; 28-146; 1, 60, 11 (19 analizis saSualo) m.cxeliSvilis (1976) mixedviT. nim. ## 50-115; 52-
200 d.Sengelisa da sxv. (2008) mixedviT. nim. # 63-1255; # 663-1439 n.sxirtlaZis (1965) mixedviT. nim. # 25-09, 
G-7-10, G-8-10, 19-09, 20-09, 70-09, 71-09 avtoris monacemebiT.  

 
cxrili 2. iSviTamiwa elementebis Semcveloba granitoidebSi (ppm-Si) 

 
№ Ba Sb Sn Cd Pd Mo Nb Zr Sr Rb Bi Se W Ni Co Cr V Hf Ta Re Y 

granatiani granitebi 

18-09 907 8 8 4 2 2 6 68 93 39 5 2 40 29 54 85 44 42 27 26  

20-09 1035 9 9 4 2 2 12 197 108 41 15 2 42 29 64 108 30 72 42 23  

23-09 1103 9 8 4 2 2 4 45 144 50 4 2 41 60 45 65 22 24 62 24  

24-09 690 8 8 4 2 2 6 70 140 49 11 2 39 29 55 69 46 24 27 18  

19-09 1550      11 154 157 123    10 9 88 4    36 

20-09 2163      10 262 303 58    2 4 432 34    29 
biotitiani granitebi 

27-09 1251 10 10 5 2 1 11 251 295 24 3 2 45 32 84 62 80 51 51 30  

29-09 5761 10 9 5 2 2 5 194 327 94 6 2 45 32 48 71 59 30 44 30 24 

41-09 1181 8 8 4 2 2 2 47 82 30 10 2 37 28 33 77 19 21 30 20  

42-09 792 9 8 4 2 2 6 105 103 15 12 2 41 30 74 80 88 38 24 19  

4-13 2200 8 8 4 2 2 3 130 137 40 4 2 41 30 52 59 29 58 24 18  
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6-13 3008 9 8 4 2 2 2 72 140 45 4 2 41 29 51 156 89 44 33 28  

8-13 2414 9 8 5 2 2 10 155 71 43 28 2 133 32 84 158 170 447 28 28  

16-13 550 9 9 4 2 2 6 43 25 35 7 2 39 29 43 72 35 37 39 23  

19-13 1580 8 8 4 2 2 5 58 41 53 4 2 40 29 43 68 40 32 27 17  

21-13 981 9 8 4 2 2 12 138 52 49 12 2 41 30 64 87 43 80 70 21  

28-09 1682     9 175 184 124    1 6 294 10    39 
biotit-rqatyuara-alanitiani granitebi 

G-7-10 1991      10 299 307 54    2 4 57 37    34 

G-8-10 1469      9 179 178 96    1 3 231 19    32 
granitporfirebi 

24-13 765 8 8 4 2 2 4 53 23 52 4 2 39 28 35 76 18 23 38 24  

25-13 2128 9 9 5 2 2 6 140 102 46 11 2 43 31 82 114 70 85 30 25  
kvarcporfirebi 

70-09 1445      7 145 79 141    2 1 241 13    41 

71-09 774      15 109 39 130    3 7 337 6    51 

 
 

 
 

sur. 2 (Na2O+K2O)-SiO2 diagrama magmuri qanebisTvis m.vilsonis (Wilson, 1989) mixedviT. 1-
biotitiani granitebi; 2-granatiani granitebi; 3-biortit-rqatyuara-alanitiani granitebi; 4-
asliaskitebi; 5-kvarcporfirebi; 6-vulkanogen-danaleqi warmonaqmnebi (qveda tuftebi). 
 

D(Na2O+K2O)-SiO2 diagramaze (sur. 2) biotitiani, biotit-rqatyiara-alanitiani da 
granatiani granitebis figuruli wertilebis umravlesoba subtute,xolo nawili 
normul tute granitoidebis velSi gadanawilda. Aliaskitebi subtute da 
maRaltutian, kvarcporfirebi subtute, xolo tufitebi subtute da normul tute 
granitoidebis velSi ganTavsda. 

AFM diagramaze (sur. 3) biotitiani, granatiani da biotit-rqatyuara-alanitiani 
granitebis figuruli wertilebis umravlesoba kir-tute velSi, xolo nawili – 
toleitur, aliaskitebis – ki kir-tute velSi gadanawilda, xolo kvarcporfirebis 
da tufitebis figuruli wertilebi kir-tute velSi moxvda. 

 

 
 

sur. 3 AFM diagrama toleituri da kir-tute seriebisTvis (Khuno, 1968). pirobiTi niSnebi 
igivea, rac sur. 2-ze. 
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A-B diagramis (Debon, Le Fort, 1983) mixedviT (sur. 4) biotitiani granitebi 
leikogranitebis da maRalTixamiwiani granitebis, xolo granatiani da biotit-
rqatyuara-alanitiani saxesxvaobebi maRalTixamiwian granitebis vels pasuxobs. 
Aliaskitebis figuruli wertilebi leikogranitebis, xolo kvarcporfirebis da 
tufitebis – leikogranitebis da maRaltixamiwian granitebis velSi moxvda. 

 

 
 

sur. 4 A-B diagrama (Debon, Le Fort, 1983). pirobiTi niSnebi igivea, rac sur. 2-ze. 
 

S, I da A diskriminaciuli diagramis (sur. 5) (Hassan, Mc Allister, 1992) mixedviT 
granatiani granitebi I, biotit-rqatyuara-alanitiani I da nawilobriv A, biotitiani I, 
A da S, xolo aliaskitebi da kvarcporfirebi A – granitoidebis tips miekuTvneba. 

 

 
 

sur. 5 S, I da A diskriminaciuli diagrama (Hassan, Mc Allister, 1992). pirobiTi niSnebi igivea, rac 
sur. 2-ze. 

a. harkeris (Harker, 1909) peroqimiuri diagramis mixedviT (sur. 6) biotitiani, 
granatiani da biotitian-rqatyuarian-alanitian granitebs bevri saerTo gaaCniaT. 
maTi armniSvneli velebis Tanxvedra sakmaod didia, mxolod aliaskitebi, 
kvarcporfirebi da tufitebi qmnis sakmaod gamoxatul granitebisgan gansxvavebul 
damoukidebel saerT vels. 

p. maniaris da f. pikolis mier (Maniar, Piccoli, 1989) SemoTavazebuli iqna 
diagramebi (sur. 7), romlebic saSualebas iZleva ramdenime safexuriani 
interpretaciis Sedegad gamijnul iqnas sxvadasxva geodinamikur pirobebSi 
warmodgenili granitoidebi. 

pirvel safexurze xdeba okeanuri plagiogranitebis gamijvna danarCeni tipis 
granitoidebisgan K2O-SiO2mixedviT. Cvens SemTxvevaSi, rogorc es mosalodneli iyo, 
okeanuri plagiogranitebis aRmniSvnel velSi arc erTi wertili ar moxvda. 

meore safexurze xdeba am wertiebis gamijvna formirebis geodinamikuri 
pirobebis mixedviT. Al2O3-SiO2diagramaze biotitiani granitebi IAG+CAG+CCG da 
RRG+CEUG/POG-is, granatiani granitebi IAG+CFG+CCG/POG da RRG+CEUG/POG-is, 
biotit-rqatyuara-alanitiani granitebi IAG+CAG+CCG da RRG+CEUG/POG-is, 
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aliaskitebi RRG+CEUG/POG, xolo kvarcporfirebi da tufitebi RRG+CEUG/POG 
granitebis velSi ganlagdnen. 

FeO*/(FeO*+MgO) diagramaze biotitiani granitebis figuruli wertilebis 
umravlesoba RRG+CEUG/POG granitebis, xolo nawili IAG+CAG+CCG granitebis 
velSi ganTavsda. granatiani granitebi RRG+CEUG/POG granitebis velSi moxvda. 
Biotitic-rqatyuara-alanitiani granitebi RRG+CEUG/POG granitebis, mxolod oTxi 
wertili ganTavsda IAG+CAG+CCG granitebis velSi. aliaskitebis figuruli 
wertilebi RRG+CEUG/POG granitebis velSi ganlagda, mxolod sami wertili 
ganTavsda IAG+CAG+CCG/POG granitebis aRmniSvnel velSi. kvarcporfirebi da 
tufitebi RRG+CEUG/POG granitebis velSi ganTavsda, mxolod tuftebis aRmniSvneli 
oTxi wertili moxvda IAG+CAG+CCG granitebis velSi.  

 

 
 

sur. 6 harkeris variaciuli diagrama (Harker, 1909). pirobiTi niSnebi igivea, rac sur. 2-ze. 
 

 

 

sur. 7 sxvadasxva geodinamikur pirobebSi 
Camoyalibebuli granitebis ganmsazRvreli 
diskriminaciuli diagramebi (Maniar, Piccoli, 
1989). granitoidebi: IAG – kunZulTa rkalis, 
CAG – kontinenturi rkalis, CCG – 
kontinenturi koliziis, POG – 
postorogenuli, RRG – riftebTan 
dakavSirebuli, CEUG – kontinenturi 
epirogenuli azevebis, OP – okeanuri 
plagiogra-nitebi. pirobiTi niSnebi igivea, 
rac sur. 2-ze. 
 

 
xramis kristaluri masivis gvianvariskul granitebSi kolemanis da donatos 

diagramaze (sur. 8) (Coleman, Donatoe, 1983) Rb da Sr Semcvelobis ganawileba gviCvenebs: 
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granatiani granitebis figuruli wertilebis nawili ganTavsda kontinentur 
trondiemitis velTan axlos, xolo nawili – uSualod velSi, aseve ganlaga biotit-
rqatyuara-alanitiani granitebis figuruli wertilebi. biotitiani granitebi ki 
kontinentur trondiemitis velSi, kvarcporfirebis da granitporfirebis 
aRmniSvneli wertilebi ki kontinenturi trondiemitis aRmniSvnel velTan axloa 
ganlagda.  

 
 
sur. 8 kontinenturi trondiemitebis da okeanuri plagiogranitebis ganmsazRvreli 
diskriminaci-uli diagrama (Coleman, Donatoe, 1983) mixedviT. pirobiTi niSnebi igivea, rac sur. 2-
ze.  
 

a. pirsis (Pearse at all, 1984) Nb-Y diagramaze (sur. 9 xramis kristaluri masivis 
gvianvariskuli granitebi ganTavsda VAG+synCOLG, xolo Rb-(Y+Nb) diagramaze xramis 
kristaluri masivis gvianvariskuli granitebi, kvarcporfirebi da granitporfirebi 
moxvda VAG velSi. 

 

 
 
sur. 9 granitebis diskriminaciuli diagrama Nb-Y, Rb-(Y+Nb). granitebi: ORG – okeanuri qedis, 
WRG  – Sida filaqnuri, VAG – kunZulTa rkalis, synCOLG - koliziuri (Pearse at all, 1984). 
pirobiTi niSnebi igivea, rac sur. 2-ze. 

Rb/Sr-SiO2diagramaze (sur. 10) (Altheratall, 2000) xramis kristaluri masivis 
gvianvariskuli granitebis yvela saxesxvaoba qerqis zeda nawilis gamyof velTan 
ganTavsda, xolo kvarcporfirebi da granitporfirebi qerqis zeda nawilis zeda 
horizontis warmonaqmnebs pasuxobs. 

 

 
 
sur. 10 Rb/Sr-SiO2 diskriminaciuli diagrama (Alther at all, 2000). pirobiTi niSnebi igivea, rac sur. 
2-ze.  
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xramis kristaluri masivis gvianvariskuli granitebis petro-geoqimiuri 
maxasiaTeblebis cxr. 1-2 saSualo monacemebis Sedareba teiloris da maklenanis 
(Теɣɥɨɪɋ.Р., Ɇаɤ-ɥеɧɧаɧɋ.Ɇ., 1988) qveda da zeda qerqul warmonaqmnebTan (cxr. 3) 
gviCvenebs, rom Seswavlili granitoidebi Tavisi maxasiaTeblebiT upiratesad 
Seesabameba zeda qerqul warmonaqmnebs. 

 
cxrili 3. xramis kristaluri masivis gvianvariskuli granidoidebis saSualo petro-
geoqimiuri maxasiaTeblebis Sedareba zeda da qveda qerqul granitoidebTan 
teiloris da maklenanis (Ɍɟɣɥɨɪ, Ɇɚɤ-ɥɟɧɧɚɧ, 1988) mixedviT 
 

 
granitebi: I – granatiani, II – biotitiani, III – biotit-rqatyuara-alanitiani, IV – 
kvarcporfir-granitporfirebi.  

 

amrigad, xramis kristaluri masivis gvianvariskuli granitebi miekuTvneba 
mRalTixamiwian kir-tute seriis qanbs. isini upiratesad warmodgenilia I tipis 
granitoidebiT, aliaskitebi da kvarcporfirebi ki A tipis granitebs pasuxobs. 
formirebis geodinamikuri pirobebis mixedviT biotitiani granitebi IAG+CAG+CCG da 
RRG+CEUG/POG, granatiani - IAG+CFG+CCG/POG da RRG+CEUG/POG, biotit-rqatyuara-
alanitiani - IAG+CFG+CCG da RRG+CEUG/POG, aliaskitebi RRG+CEUG/POG, 
kvarcporfirebi da tufitebi RRG+CEUG/POG – formirebis geodinamikur pirobebs 
Seesabameba. gvianvariskuli granitoidebis sawyisi magma qerqis zeda da qveda 
nawilebis gamyof saRvarTan yalibdeboda, sadac didi roli iTamaSa qerqis zeda 
nawilis qanebma, xolo rac Seexeba kvarcporfir-granitporfirebs, isini qerqis zeda 
nawilis zeda horizontebSi yalibdeboda, razec miuTiTebs Rb/Sr Tanafardoba. 
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qimiuri 
elementebi 

qerqis qveda 
nawili 

qerqis 
zeda 
nawili 

xramis kristaluri masivis gvianvariskuli da 
zeda paleozouri warmonaqmnebi 

I II III IV 

SiO2 54,40% 66% 70,91% 71,10% 67,80% 76.14 % 
Al2O3 16,10% 15,20% 14,40% 14,45% 14,47% 12.66% 
K 0,28% 2,80% 2,75% 3,18% 2,30% 4,43 % 
K/Rb 530 250 304 292 307 295 
Rb/Sr 0,023 0,32 0,39 0,44 0,30 1,51 
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alaniti xramis kristaluri masivis gvianvariskul granitebSi 
 

g. beriZe 
 

Alanites of Late Variscan Granites of the Khrami Crystalline Massif. G.Beridze. In the 
paper alanite, an accessory mineral of Late Variscan granites of the Khrami crystalline massif is 
characterized. Their content in biotite-hornblende-alanite bearing granite is 725g/t. The studied 
alanites belong to cerium variety and is characterized by high content of Ce2O3, La2O3 and Nd2O3. 
Generation of alanite in Late Variscan granites of the Khrami massif is induced by great concentration 
of rare earth elements and the delivery of Ca by hydrothermal solutions into the granite magma.   
 

alaniti farTod gavrcelebuli aqcesoruli mineralia saqarTvelos 
magmatitebisa da metamorfitebSi; kavkasionis (darialis kristaluri masivis 
gvianvariskul granitoidebSi, buulgenis seriis metamorfitebSi da amfibolitebSi), 
Savi zRva-centraluri amierkavkasiis (Zirulis da xramis kristaluri masivebis 
granitebSi da granitul pegmatitebSi) da baiburT-sevanis (loqis kristaluri 
masivis kvarcian dioritebSi) tereinebze. igi gvxvdeba samive aRniSnul etreinis 
farglebSi farTod warmodgenili mezo-kainozouri asakis intruziul kompleqsebSi. 

saqarTvelos teritoriaze gvrcelebuli alanitebis kvleva saerTod ar 
Catarebula. aRniSnulia mxolod misi arseboba aqcesoruli mineralis saxiT, sxva 
monacemebi ki metad mwiria. kerZod, dadgenilia, rom darialis masivis 
granitoidebSi alaniti qanis genezisis diagnostikuri aqcesoruli mineralia. igi 
ganvitarebulia, mxolod gagranitebul pirvelad fuZe magmatitebSi, gagranitebul 
pirvelad danaleq qanebSi ki igi rogorc wesi ar gvxdeba (ɒеɧɝеɥɢа, 1965).xramis 
kristaluri masivis granitebSi alanitis warmoSoba asimilaciis procesTan aris 
dakavSirebuli (ɐхеɢɲɜɢɥɢ, 1971). 

xramis kristaluri masivis sudetur granitoidebSi alaniti biotit-
rqatyuariani granitebis qanmaSeni mineralia (ɐхеɢɲɜɢɥɢ, 1971), sadac igi yavisfer-
mwvane Seferilobis, firfitiseburi da kargad gamoxatuli prizmuli kristalebis 
saxiT gvxvdeba (sur. 1). zogjer damrCoblilia. alanitSi CanarTis saxiT gvxdeba 
biotiti, zogjer granati. m.cxeliSvilis (ɐхеɢɲɜɢɥɢ, 1971), monacemebiT biotit-
rqatyuarian granitebSi alanitis Semcveloba mniSvnelovnad aRemateba saerTod 
granitoidebSi alanitis saSualo Semcvelobas da Seadgens 756 g/t.  

xramis kristaluri masivis biotit-rqatyuarian granitebSi dadgenilia magmuri 
da aseve postmagmuri genezisis alanitebi (Beridze, 2013). magmuri alanitisTvis 
damaxasiaTeb-elia kargad gamoxatuli zonaloba (sur. 2) da xSirad mas Tan axlavs 
meoradi epidot-is arSia (sur. 3).  
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sur. 1. alanitis prizmuli kristali biotit-rqatyuarian granitSi. erT nikolSi. 3.7X8. 
 
 

 
 

sur. 2. zonaluri alaniti. erT nioklSi. 3.7X8. 
 

 
 

sur. 3. alanitis kristali epidotis arSiiT. jvaredin nikolSi. 3.7X8. 



157 
 

v. liaxoviCis (Ʌɢахɨɜɢɱ, 1967) mixedviT magmuri generaciis alanits axasiaTebs 
kargad gamoxatuli kristaluri fomebi da plagioklazis CanarTebi. amave avtoris 
mixedviT postmagmuri alaniti dakavSirebulia epidotTan. igi aRniSnavs 
metasomaturi warmoSobis alanitsac, romlisTvisac damaxasiaTebelia araswori 
niCbiseburi formebi da sxvadasxva mineralebis CanarTebi. literaturuli 
monacemebiT alanitis didi raodenobiT koncentracia biotitic-rqatyuarian 
granitebSi kalciumiT gamdidrebas ukavSirdeba. v. liaxoviCi (Ʌɢахɨɜɢɱ, 1967) 
varaudobs, rom granitebSi didi raodenobiT alanitis arseboba dakavSirebulia 
asimilaciis procesTan: kerZod alaniti biotit-rqatyuarian granitebSi monacit-
ilmenitian asociacias anacvlebs alanit-sfenianiT. alaniti paragenetulia 
apatitTan, cirkonTan, sfenTan da magnetitTan. alanitis warmoSoba biotitian, 
gansakuTrebiT biotit-rqatyuarian granitebSi gapirobebulia granitul magmaSi 
iSviaTmiwa elementebis didi raodenobiT arsebobiT, aseve Semdgom hidroTermuli 
xsnarebis mier kalciumis SemotaniT (Ʌɢахɨɜɢɱ, 1968). 

 
 
 
cxrili 1. xramis kristaluri masivis da msoflios sxvadasxva regionis 
granitoidebis itriumiani alanitebis mikrozonduli analizebi (mas.%-Si) 

 

 

 

Y-ni alanitis Semcveloba sxvadaxva masivis granitebidan b. aleqseevis da sxv. monacemebiT 
(Ⱥɥеɤɫееɜ ȼ. ɢ ɞɪ. 2012): 1-iterbiumiani orTiti, Sveicaria; 2-murmontiti, saqsonia; 3-faluna, 
SvedeTi; 4-itriorTiti, Kkarelia; 5-6 mikroklin-albitizirebuli leikogranitebidan, amuri; 
7-mikroklin-albitizirebuli leikogranitebidan, Cukotka; 8-granosienit-porfiridan, Cukotka; 
9-gagreizeni-zirebuli biotitiani granitebidan, amuri; 10-Soreuli aRmosavleTis masivis 
granitebidan;  Y-ni alanitebis saSualo Semcveloba (86 analizi) 
 
 
 
 

mas, 
% 

xramiს masivi 
1 2 3 4 5 6 7 8 9 10 

qerqi guli 

SiO2 29.56 29.93 36.2 31.1 29.2 34.7 38.3 36.4 41.4 40.6 32.1 33.9 

TiO2 1.82 1.62 - - - - - - - - - - 

Al2O3 14.17 14.31 8.18 12.2 12.8 23.2 - 7.4 11.7 - - 1.4 

Fe2O3
* 16.77 16.32 10.1 11.2 3.8 10.8 10.7 2.3 7.3 10.5 17.8 12.2 

MnO 0.20 0.23  0.9 1.2 0.8 - 1.8 - - - 0.3 

MgO 0.34 0.29 0.61 0.4 0.1 - - - - - - - 

CaO 10.20 10.02 5.48 0.71 15.9 15.4 0.9 14.7 - 17.8 - 3.1 

SrO - 0.14 - - - - - - - - - - 

ThO2 0.84 0.68 - - - 0.22 - - 8.5 - 1.4 0.3 

La2O3 6.62 6.60 - 3.54 3.2 - - - - - - 0.1 

Ce2O3 12.00 12.12 4.98 5.54 6.6 2.1 3.8 0.5 - - 2.9 3.1 

Pr2O3 - - - - - - - - - - - - 

Nd2O3 3.92 3.36 - - - - 2.9 - - - 5.6 3.96 

Sm2O3 1.86 1.68 - - - - - - - - 2.6 1.7 

Gd2O3 0.11 0.09  - - - 2.8 - - - 3.97 3.7 

Y2O3 0.16 0.13 29.8 3.71 13.3 8.7 29.8 28.1 31.2 31.1 29.3 27.2 

Dy2O3 - - - - - - 4.3 2.8 - - 4.6 4.3 

Er2O3 - - - - - - 3.8 2.6 - - - 2.9 

Yb2O3 - - - - - - 3.8 2.1 - - - 2.1 

UO2 0.08 0.09 - - - - - - - - - - 

F 0.27 0.03 - - - - - - - - - - 

H2O 1.60 1.93 4.59 0.85 2.29 3.02 - - - - - - 

jami 100.52 99.57 - - - - - - - - - - 
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cxrili 2. msoflios sxvadasxva regionis alanitebis qimiuri Sedgeniloba (mas.%-Si) 
v.liaxoviCis гǳȧȝȖȊȐȟз мфсуд mixedviT 

 

 
cxril 1-Si mocemulia xramis kristaluri masivis gvianvariskuli biotit-

rqatyuariani granitebis da msoflios sxvadasxva reginis granitoidebis alanitebis 
mikrozonduli analizebi (sur. 4). 

 

 
 

sur. 4. alanitis mikrofoto. Savi wertilebiT aRniSnulia mikrozonduli gazomvis adgilebi 
– centrSi da periferiaze. 
 

xramis masivis granitoidebis alanitSi sxva regionis granitoidebis 
alanitebTan SedarebiT aSkarad Semcirebulia siliciumis raodenoba, xolo rkinis 
da aluminis raodenoba gazrdilia, xolo kalciumis mcire raodenoba gviCvenebs, 
rom aRniSnul qanebSi xramis masivis alanitebisgan gansxvavebiT itriumis 
Semcveloba Zalze gazrdilia, ceriumis ki Semcirebulia, danarCeni iSviaTmiwa 
elementebis Semcvelobac Zalze dabalia; zogierTi elementi (Toriumi, lanTani, 
titani, urani) saerTod ar aris dafiqsirebuli; itriumiT Canacvlebulia kalciumi, 
xolo alumini Caanacvla rkinam. 

cxril 2-Si moyvanili analizebi gviCvenebs, rom xramis granitebis alanitebTan 
SedarebiT sxva regionis alanitebSi – aluminis Semcveloba Zalze dabalia, zogan 
aRiniSneba maRali Semcvelobebic, amave dros sadac dabalia alumini iq rkinis 
raodenoba gazrdilia, xolo iq sadac alumini maRalia – dabalia rkinis raodenoba. 
kalciumis dabali Semcvelobis xarjze gazrdilia ceriumi, xolo lanTani da 
Toriumi saerTod ar fiqsirdeba.  

mas, % ukraina kavkasia yazaxeTi amerika iaponia 
SiO2 29.16 35.4 31.5 33.9 20.36 35.04 30.47 30.35 26.05 29.75 30.54 

TiO2 0.82 - 0.77 1.39 17.40 0.1 1.39 - - - 1.1 

Al2O3 9.29 19.78 14.6 15.07 14.95 23.22 12.43 7.56 7.54 8.42 17.48 

Fe2O3
* 35.03 13.92 17.07 16.19 22.86 8.7 18.22 18.14 17.01 20.68 13.41 

MnO 0.32 0.16 0.55 0.2 0.84 0.21 1.88 0.38 0.58 0.31 0.58 

MgO 1.86 0.06 0.43 1.19 1.07 0.13 0.5 1.43 0.81 0.91 0.85 

CaO 4. 12.55 9.72 11.03 6.84 17.6 9.69 12.9 10.45 8.95 11.00 

SrO - - - - - 0.42 - - - - - 

ThO2 - 0.78 0.78 0.89 0.74 - - 1.2 0.92 0.76 1.27 

La2O3 - - - - - - - - - - - 

Ce2O3 16.55 13.86 22.34 - - - 24.76 - - - 20.49 

Y2O3 0.55 1.66 0.27 - - - 0.22 - - - 0.63 

Tr2O3 17.1 15.52 22.61 15.59 14.01 14.20 24.98 26.75 31.14 26.39 21.12 

UO2 0.01 - -   -  0.0036 0.054 0.049 - 

H2O 1.96 1.9 2.26 3.49 0.56 - 0.39 2.00 5.6 2.49 2.47 
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xramis masivis granitoidebis alanitebi miekuTvneba Ce2O3, La2O3 da Nd2O3 maRali 
Semcvelobis ceriumian saxesxvaobas. 

xramis kristaluri masivis biotit-rqatyuarian granitebSi alanitis warmoSoba 
gapirobebulia granitul magmaSi iSviaTmiwa elementebis didi raodenobiT 
koncentraciiTa da hidroTermuli xsnarebis mier kalciumis SeotaniT. 
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vulkan myinvarwveris lavuri nakadebi md. Cxeris xeobaSi 
 

q. gabaraSvili 
 

Lava Flows of Volcano Mkinvartsveri in the Chkheri River Gorge. K. Gabarashvili. A 
polygenic volcanic center Mkinvartsveri (altitude – 5047 m) is situated on the territory of Kazbegi 
municipal district. It was active during a long time and its products are widespread in the area. The 
object of our study is volcanic flows of the Chkheri river gorge observed on both sides of the gorge 
and in the floodplain of the river directly on the alluvium. The gorge geomorphology and the position 
of lava flows make possible to establish the succession of their formation. The left bank lava flows of 
the river Chkheri, which ran down the paleo-Chkheri gorge are comparatively older (210 thousand 
years). Its base is 50-60 m above the recent one.  Then follow the Gergeti flows (110 thousand years) 
and the youngest ones are those situated in the mid-course of the gorge directly on recent alluvium. 

 
Camqrali vulkani myinvarwveri (yazbegi, 5047 m) mdebareobs yazbegis munici-

palitetis teritoriaze xoxis ganeduri qedis aRmosavleT daboloebaze, romelic 
kavkasionis mTavari wyalgamyofi qedis CrdiloeTiTaa da misgan gamoyofilia md. 
Tergis xeobiT. kavkasionis es nawili rTuli geologiuri agebulebiT da  naleqebis 
intensiuri danaoWebiT xasiaTdeba.  
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myinvarwveri warmoadgens poligenur vulkanur centrs, romelic xangrZlivi 
drois ganmavlobaSi (pleistocen _ holoceni) moqmedebda. mas aRmosavleTis mxridan 
sakmaod swori konusis forma aqvs da ori wveriT bolovdeba, romelTa Sua farTo 
da Rrma unagira mdebareobs. mwvervalis amgebi vulkanuri qanebi SeWrilia 
qvedaiuruli Tixafiqlebisa da qviSaqvebis morigeobiT agebul mZlavr naleqebSi. 
myinvarwveris didi nawili TovliTa da yinuliT aris  dafaruli. 

vulkanuri centridan lavuri nakadebi Tergis xeobisken im dros arsebul 
radialurad ganlagebul xeobebSi eSveba. samxreTidan CrdiloeTisken es nakadebia: 
mnas, arSis, Cxeris, cdos da gveleTis. agreTve, aRsaniSnavia Tanamgzavri vulkanebis 
nakadebi _ didi tyarSeTis (goriscixis), patara tyarSeTis, kiCutwveris, Sevardenis 
da sxva (ɋхɢɪɬɥаɞɡе, 1958; Туɬɛеɪɢɞɡе, 2004).   

Cven detalurad SeviswavleT md. Cxeris xeobis geomorfologia da iq arsebuli 
vulkanuri nakadebis ganlageba (sur. 1). xeobis marcxena ferdobi ukavia mZlavr 
lavur nakadebs da agebs wyalgamyof qeds (I). sakmaod mZlavri lavuri nakadebia md. 
Cxeris xeobis marjvena ferdobzec (II), romelzec gaSenebulia sof. gergeTis 
Crdilo-aRmosavleTi nawili. mesame SedarebiT mcire simZlavris lavuri nakadi, 
ganlagebulia md. Cxeris xeobaSi Tanamedrove aluvionze (III). xeobis geomorfo-
logiuri analizisa da lavuri nakadebis hifsometruli ganlagebis mixedviT sakmaod 
sarwmunod dgindeba lavuri nakadebis Camoyalibebis Tanmimdevroba, rac Semdeg 
dadasturda geoqronologiuri monacemebiT. sawyis etapze myinvarwveridan 
amonTxeuli lava md. Cxeris Zvel xeobaSi miedineboda da amJamad kargad aris 
gaSiSvlebuli md. Cxeris xeobis marcxena ferdobze. vertikalur WrilSi kargad 
Cans oTxi lavuri nakadi, romlebic erTmaneTisgan vulkanuri breqCiebiT aris 
gamoyofili (sur. 2). am nakadebidan pirveli nakadis Ziri md. Cxeris Tanamedrove 
kalapotidan 50-60 metriT maRla mdebareobs. calkeuli nakadis simZlavre 
cvalebadia da oTxive nakadis saerTo simZlavre 100 m-dea. 

 

 
 

sur. 1. md. Cxeris xeobaSi lavuri nakadebis ganlagebis sqematuri ruka. 
I. nakadebi md. Cxeris marcxena ferdobze; II. nakadebi md. Cxeris marjvena ferdobze; 

III. nakadebi mdinaris WalaSi, aluvionze. 
 

marcxena ferdobis nakadebidan qvemodan meore lavuri nakadi daTariRebulia K-
Ar meTodiT. miRebuli Sedegi 210 ± 30 aTas wels Seadgens (ɑеɪɧɵɲеɜ ɢ ɞɪ.,  1999), rac 
Sua pleistocens Seesabameba. sxva nakadebi meore nakadis asakis unda iyos, radgan 
vfiqrobT, rom isini droSi didad daSorebuli ar iqneboda. md. Cxeris xeobaSi 
marcxena ferdobis nakadebi asakobrivad sxva nakadebze Zvelia, radgan isini 
paleoCxeris xeobaSi miedineboda.  
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sur. 2. lavuri nakadebi md. Cxeris xeobis marcxena ferdobze 

 

md. Cxeris xeobis marcxena ferdobis lavuri nakadebi andezituri Sedgenilobis 
aris. nakadebi zeda nawilSi foriania, SuaSi ki _ masiuri. struqtura porfiruli da 
glomerofirulia hialopilituri an intersertaluri struqturis ZiriTadi masiT. 
porfiruli gamonayofebi warmodgenilia plagioklaziT, monoklinuri da rombuli 
piroqseniT, ruxi rqatyuariT da oliviniT. gvxvdeba kvarcis erTeuli izometruli 
kristali. ZiriTadi masa Sedgeba plagioklazis leistebis, muqi mineralis 
marcvlebisa da vulkanuri minisgan. nakadebi mineraluri SedgenilobiT erTmaneTis-
gan mcired gansxvavdeba. pirvel (qveda) nakadSi muqi mineralebi ZiriTadad 
warmodgenilia rombuli piroqseniT da ruxi rqatyuariT, zeda nakadebSi ruxi 
rqatyuaris raodenoba TandaTan klebulobs da Cndeba monoklinuri piroqseni da 
olivini. am nakadebidan erT-erTi nakadi saavtomobilo gzis piras bolovdeba 
sveturi ganwevrebiT, svetebi maraoseburad aris ganlagebuli.  

md. Cxeris xeobis marcxena ferdobis lavuri nakadebis warmoSobis Semdeg 
mdinarem axali kalapoti CaWra. aRniSnuli xeobis marjvena napirs miuyveba lavuri 
nakadebi, romelzec gaSenebulia sof. gergeTis Crdilo-aRmosavleTi nawili da 
romelsac Cven gergeTis nakadebs vuwodebT. am nakadebis Ziri 2-3 metriT maRla 
mdebareobs mdinaris Tanamedrove kalapotidan. aRniSnuli nakadi daTariRebulia K-
Ar meTodiT da miRebulia Sedegi 110±30 aTasi weli (Ʌеɛеɞеɜ ɢ ɞɪ., 2014). marcxena da 
marjvena ferdobis nakadebs Soris asakobrivi sxvaoba drois im monakveTs moicavs, 
ra droc dasWirda mdinaris mier Tanamedrove kalapotis Camoyalibebas. 

gergeTis nakadi vulkanuri breqCiebiT gamoyofili ori nakadisgan Sedgeba, maTi 
saerTo simZlavre 15-20 metrs aRwevs. es nakadebi sxva nakadebisgan drosa da sivr-
ceSi damoukidebelia da warmoadgens vulkan myinvarwveris amofrqvevis produqts. 
gergeTis nakadebis aseTi ganlageba mowmobs, rom maTi warmoSoba marcxena ferdobis 
lavebis Semdeg Tanamedrove xeobis Camoyalibebis bolo etapze moxda. lava andezi-
turi Sedgenilobisaa da xSirad filaqnisebri ganwevreba aqvs. nakadis qveda nawilSi 
Cans blanti lavis moZraobis Sedegad warmoSobili sferuli formebi (sur. 3). 

lavuri nakadebi wydeba sof. gergeTis bolos. nakadebis mineraluri 
Sedgeniloba erTnairia. struqtura porfiruli, glomeroporfiruli da 
serialurporfirulia pilotaqsituri an intersertaluri struqturis ZiriTadi 
masiT. porfiruli gamonayofebi warmodgenilia plagioklaziT, rombuli da 
monoklinuri piroqsenebiT, oliviniT, iSviaTad kvarcis erTeuli izometruli krist-
aliT. ZiriTadi masa warmodgenilia miniT, romelic plagioklazis leistebs, 
piroqsenebisa da madneuli mineralis marcvlebs Seicavs.  
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sur. 3. gergeTis lavuri nakadi. blanti lavis moZraobis forma. 
 

md. Cxeris xeobis Sua welSi, uSualod Tanamedrove aluvionzea ganlagebuli 
damoukidebeli lavuri nakadebis daboloeba, romelSic erTmaneTisgan vulkanuri 
breqCiiT gamoyofili sami nakadi fiqsirdeba (sur. 4).  

qveda pirvel nakads axasiaTebs sveturi ganwevreba, svetebis horizontaluri 
ganlagebiT. zeda ori nakadi masiuri andezitebiTaa warmodgenili. es nakadebi 
erTnairi mineraluri SedgenilobiT xasiaTdeba da zemoT aRwerili sxva 
nakadebisgan olivinis ramdenadme meti SemcvelobiT gansxvavdeba. es nakadebi md. 
Cxeris marcxena ferdobis da gergeTis nakadebze ufro axalgazrda unda iyos, 
radgan is ganlagebulia xeobis WalaSi, uSualod aluvionze.  

 

 
 

sur. 4. md. Cxeris aluvionze ganlagebuli lavuri nakadebi. 
 

md. Cxeris xeobis TiTqmis yvela nakadis piroqsenis Semcvel qanebSi kvarcis 
izometruli kristalebis garSemo aRiniSneba wvrilkristaluri monoklinuri 
piroqsenis arSia (sur. 5). unda vivaraudoT, rom swrafi gaciebis pirobebSi 
SedarebiT adre dakristalebuli kvarci aRmoCnda kristalizaciis centri 
monoklinuri piroqsenisTvis. 
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sur. 5. kvarcis izometruli porfiruli gamonayofebis garSemo monoklinuri  
piroqsenis arSiebi. 

 
Cveni dakvirvebiT, Cxeris xeobis samive nakadi uSualod myinvarwveridan 

moedineba da warmoadgens erTmaneTisgan damoukidebel warmonaqmnebs. amasTan 
gamoiyofa nakadebis sami asakobrivi jgufi. yvelaze Zvelia md. Cxeris marcxena 
ferdobis nakadebi, romlebic paleoCxeris xeobaSi moedineboda (210 aTasi weli). mas 
moyveba gergeTis nakadebi (110 aTasi weli), xolo yvelaze axalgazrdaa nakadebi, 
romlebic xeobis Sua welSi uSualod Tanamedrove aluvionze aris ganlagebuli.  
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Brief Description of the Lesser Caucasus Metal Content. S.Kekelia, M.Kekelia, G.Asatiani, 

N.Gagnidze. Five metallogenic zones are distinguished within the Lesser Caucasus: 1) Paleogene gold-bearing 
Adjara-Trialetian; 2) Cretaceous copper- and gold-bearing Bolnisi-Kazakh; 3) Middle Jurassic-Early Cretaceous 
copper and goldbearing and iron-ore Somkhit-Karabakh; 4) Neogene gold- and mercury-bearing Amasia-Akera; 
5) Copper- and gold-bearing Daralagez zones. For each zone characteristic example of metal deposits are 
shown. In the first one gold-bearing quartz-sulphide clay zone (Merisi and Vakidzhvari ore nodes) is known; the 
second - is characterised by volcanogenic copper- and gold ores, such as Madneuli, Tsitelsopeli, Sakdrisi; in  the 
third - are concentrated copper-pyrite deposits (Alaverdi, Kedabek and Kafan ore nodes), copper porphyry- 
(Tekhut in Armenia) and iron-skarn deposits of Dashkesan in Azerbaijan; the fourth - includes the most major - 
Zot and medium-scaled mercury deposits as Agayat and Lev in Azerbaijan.  
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Ƚɨɪɧɨе ɫɨɨɪуɠеɧɢе Ɇаɥɨɝɨ Ʉаɜɤаɡа, ɤаɤ ɢɡɜеɫɬɧɨ, ɛɵɥɨ ɫɮɨɪɦɢɪɨɜаɧɨ ɜ ɪеɡуɥɶɬаɬе 
ɤɨɧɜеɪɝеɧɬɧɨɝɨ ɜɡаɢɦɨɞеɣɫɬɜɢɹ ɘɠɧɨɤаɜɤаɡɫɤɨɣ (ɨɤɪаɢɧа ȿɜɪаɡɢаɬɫɤɨɝɨ ɤɨɧɬɢɧеɧɬа) ɢ 
ɋеɜеɪɨɢɪаɧɫɤɨɣ ɨɤеаɧɢɱеɫɤɢх ɦɢɤɪɨɩɥɢɬ. ȼ ɫɨɫɬаɜе ɩɨɫɥеɞɧеɣ «ɞɪеɣɮɨɜаɥ» Ⱦаɪаɥаɝɺɡɫɤɢɣ 
ɤɨɧɬɢɧеɧɬаɥɶɧɵɣ ɛɥɨɤ Ƚɨɧɞɜаɧɫɤɨɝɨ ɩɪɨɢɫхɨɠɞеɧɢɹ. ȼ аɥɶɩɢɣɫɤɨɦ ɰɢɤɥе ɜ ɬеɱеɧɢе ɤɨɧɜеɪɝеɧɰɢɢ, 
ɤɨɥɥɢɡɢɢ ɢ ɜ ɩɨɫɬɤɨɥɥɢɡɢɨɧɧɨе ɜɪеɦɹ, ɡɞеɫɶ ɧаɤаɩɥɢɜаɥɢɫɶ ɜуɥɤаɧɨɝеɧɧɨ-ɨɫаɞɨɱɧɵе ɩɨɪɨɞɵ. ɗɬɢ 
ɩɨɪɨɞɵ ɫɥаɝаɸɬ ɨɬɞеɥɶɧɵе ɥɢɬɨɝеɨɞɢɧаɦɢɱеɫɤɢе ɤɨɦɩɥеɤɫɵ, ɮɪаɝɦеɧɬɵ ɤɨɬɨɪɵх ɫɨхɪаɧеɧɵ ɜ 
ɫɤɥаɞɱаɬɨɦ ɫɨɨɪуɠеɧɢɢ Ɇаɥɨɝɨ Ʉаɜɤаɡа.   Ʌɢɬɨɝеɨɞɢɧаɦɢɱеɫɤɢе ɤɨɦɩɥеɤɫɵ ɦеɫɬаɦɢ ɛɵɥɢ ɩɨɞɜеɪɝɧуɬɵ 
ɜɨɡɞеɣɫɬɜɢɸ ɢɧɬеɧɫɢɜɧɵх эɩɢɝеɧеɬɢɱеɫɤɢх эɧɞɨɝеɧɧɵх ɩɪɨɰеɫɨɜ, ɜ ɪеɡуɥɶɬаɬе ɱеɝɨ ɛɵɥɢ ɨɛɪаɡɨɜаɧɵ 
ɦаɫɲɬаɛɧɵе ɦеɫɬɨɪɨɠɞеɧɢɹ ɰɜеɬɧɵх ɢ ɛɥаɝɨɪɨɞɧɵх ɦеɬаɥɥɨɜ. 

ȼ ɩɪеɞеɥах ɮɪаɝɦеɧɬɨɜ ɩаɥеɨɨɫɬɪɨɜɧɨɣ ɞуɝɢ (ɋɨɦхɢɬɨ-Ʉаɪаɛахɫɤɨɣ ɡɨɧɵ) ɨɛɧаɪуɠеɧɵ ɢ 
эɤɫɩɥуаɬɢɪɨɜаɥɢɫɶ ɜ ɩɪɨɲɥɨɦ ɜеɤе ɦеɞɧɵе, ɛаɪɢɬ-ɩɨɥɢɦеɬаɥɥɢɱеɫɤɢе ɢ ɫɤаɪɧɨɜɨ-ɠеɥеɡɨɪуɞɧɵе 
ɦеɫɬɨɪɨɠɞеɧɢɹ; ɤɨɥɥɢɡɢɨɧɧɵе ɩаɥеɨɝеɧɨɜɵе ɜуɥɤаɧɨɫɬɪуɤɬуɪɵ ɫɩеɰɢаɥɢɡɢɪɨɜаɧɵ ɧа ɦеɞɶ, ɛаɪɢɬ, 
ɰɢɧɤ, ɫɜɢɧеɰ ɢ ɛɥаɝɨɪɨɞɧɵе ɦеɬаɥɥɵ. Ⱦɥɹ ɨɛɞуɰɢɪɨɜаɧɧɵх ɦеɥɨɜɵх ɨɤеаɧɢɱеɫɤɢх ɩɨɪɨɞ (Ⱥɦаɫɢɹ – 
Ⱥɤеɪɢɧɫɤаɹ ɡɨɧа) хаɪаɤɬеɪɧɵ ɡɨɥɨɬɨ-ɬеɥɥуɪɨɜɵе ɢ ɪɬуɬɧɵе ɦеɫɬɨɪɨɠɞеɧɢɹ. Ⱦаɪаɥаɝеɡɫɤɢɣ ɛɥɨɤ 
ɢɫɩɵɬаɥ ɨɥɢɝɨɰеɧ – ɧеɨɝеɧɨɜуɸ ɬеɤɬɨɧɨ-ɦаɝɦаɬɢɱеɫɤуɸ аɤɬɢɜɢɡаɰɢɸ, ɤɨɬɨɪаɹ ɩɪɢɜеɥа ɤ 
ɮɨɪɦɢɪɨɜаɧɢɸ ɜɧуɲɢɬеɥɶɧɵх ɩɨ ɦаɫɲɬаɛаɦ ɦеɞɧɨ-ɦɨɥɢɛɞеɧɩɨɪɮɢɪɨɜɵх ɦеɫɬɨɪɨɠɞеɧɢɣ. ɉɨɫɥеɞɧɢе 
ɫɨɩɪɨɜɨɠɞаɸɬɫɹ ɧеɛɨɥɶɲɢɦɢ ɩɨ ɦаɫɲɬаɛаɦ, ɧɨ ɩɪɨɦɵɲɥеɧɧɨ ɡɧаɱɢɦɵɦɢ ɡɨɥɨɬɨɪуɞɧɵɦɢ 
ɩɪɨɹɜɥеɧɢɹɦɢ. ɇа Ɇаɥɨɦ Ʉаɜɤаɡе ɜɵɞеɥɹɸɬɫɹ 5 ɦеɬаɥɥɨɝеɧɢɱеɫɤɢх ɡɨɧ (ɫɦ. ɪɢɫ.1): 1) Ⱥɞɠаɪɨ-
Тɪɢаɥеɬɫɤаɹ ɩаɥеɨɝеɧɨɜаɹ ɡɨɥɨɬɨɧɨɫɧаɹ; 2) Ȼɨɥɧɢɫɫɤɨ-Ʉаɡахɫɤаɹ ɦеɥɨɜаɹ, ɜɦеɳаɸɳаɹ ɦеɞɧɵе, 
ɰɢɧɤɨɜɵе ɢ ɡɨɥɨɬɵе ɦеɫɬɨɪɨɠɞеɧɢɹ; 3) ɋɨɦхɢɬɨ-Ʉаɪаɛахɫɤаɹ ɫɪеɞɧеɸɪɫɤɨ-ɪаɧɧеɦеɥɨɜаɹ ɫ ɦеɞɧɵɦɢ, 
ɛаɪɢɬ-ɩɨɥɢɦеɬаɥɥɢɱеɫɤɢɦɢ, ɡɨɥɨɬɵɦɢ ɢ ɫɤаɪɧɨɜɨ-ɠеɥеɡɨɪуɞɧɵɦɢ ɩɪɨɹɜɥеɧɢɹɦɢ; 4) ɡɨɥɨɬɨɧɨɫɧаɹ 
Ⱥɦаɫɢɹ-Ⱥɤеɪɢɧɫɤаɹ (ɡɞеɫɶ ɨɛɞуɰɢɪɨɜаɧɧɵе ɦеɥɨɜɵе ɨɫаɞɤɢ ɛɵɥɢ аɤɬɢɜɢɡɢɪɨɜаɧɵ ɜ ɧеɨɝеɧе); 5) ɦеɞɶ-
ɦɨɥɢɛɞеɧ-ɡɨɥɨɬɨɫɨɞеɪɠаɳаɹ Ⱦаɪаɥаɝеɡɫɤаɹ. ɇа ɪɢɫ. 1 ɩɪеɞɫɬаɜɥеɧа ɫхеɦа ɦеɬаɥɥɨɝеɧɢɱеɫɤɨɝɨ 
ɪаɣɨɧɢɪɨɜаɧɢɹ Ɇаɥɨɝɨ Ʉаɜɤаɡа ɢ ɨɛɨɡɧаɱеɧɵ ɪуɞɧɵе уɡɥɵ. Ɂɞеɫɶ ɠе ɨɬɦеɬɢɦ, ɱɬɨ ɧаɢɛɨɥее 
ɡɧаɱɢɬеɥɶɧɵе ɦеɫɬɨɪɨɠɞеɧɢɹ ɰɜеɬɧɵх ɢ ɛɥаɝɨɪɨɞɧɵх ɦеɬаɥɥɨɜ ɪаɡɦеɳеɧɵ ɧа ɬеɪɪɢɬɨɪɢɢ Ⱥɪɦеɧɢɢ ɢ 
Ⱥɡеɪɛаɣɞɠаɧа. ɇаɩɨɦɧɢɦ ɱɢɬаɬеɥɸ, ɱɬɨ ɞɨ ɫɨɡɞаɧɢɹ ɬеɨɪɢɢ ɬеɤɬɨɧɢɤɢ ɥɢɬɨɫɮеɪɧɵх ɩɥɢɬ (60-ɵе ɝɨɞɵ 
ɩɪɨɲɥɨɝɨ ɫɬɨɥеɬɢɹ) 2-аɹ ɢ 3-ɶɹ ɡɨɧɵ ɛɵɥɢ ɨɛɴеɞɢɧеɧɵ ɜ ɨɞɧу ɋɨɦхɢɬɨ-Ʉаɪаɛахɫɤуɸ 
ɦеɬаɥɥɨɝеɧɢɱеɫɤуɸ ɡɨɧу.  

ȼɤɪаɬɰе ɨхаɪаɤɬеɪɢɡуеɦ ɬɢɩɢɱɧɵе ɦеɫɬɨɪɨɠɞеɧɢɹ ɢ  ɪуɞɨɩɪɨɹɜɥеɧɢɹ ɨɬɦеɱеɧɧɵх ɡɨɧ ɢ ɨɛɫуɞɢɦ 
уɫɥɨɜɢɹ ɢх ɮɨɪɦɢɪɨɜаɧɢɹ. ɇа Ɇаɥɨɦ Ʉаɜɤаɡе ɢɡɜеɫɬɧɵ ɛɨɥее 60 ɩɪɨɹɜɥеɧɢɣ ɦеɞɧɵх ɢ ɛɨɥее 70 
ɡɨɥɨɬɨɫɨɞеɪɠаɳɢх ɫуɥɶɮɢɞɧɵх ɪуɞ. ɇаɢɛɨɥее ɫеɜеɪɧаɹ ɫɬɪуɤɬуɪа Ɇаɥɨɝɨ Ʉаɜɤаɡа –Ⱥɞɠаɪɨ-
Тɪɢаɥеɬɫɤаɹ - ɢɦееɬ ɜɧуɬɪɢɩɥɢɬɧуɸ ɪɢɮɬɨɝеɧɧуɸ ɩɪɢɪɨɞу; ɜ ɡаɩаɞɧɨɣ ɫɜɨеɣ ɱаɫɬɢ ɫɥаɝаеɬɫɹ 
ɩаɥеɨɝеɧɨɜɵɦɢ ɫуɛɳеɥɨɱɧɵɦɢ ɢ ɳеɥɨɱɧɵɦɢ ɜуɥɤаɧɨ-ɩɥуɬɨɧɢɱеɫɤɢɦɢ ɤɨɦɩɥеɤɫаɦɢ, ɫ ɤɨɬɨɪɵɦɢ 
аɫɫɨɰɢɢɪуɸɬ ɦеɞɧɵе ɢ ɡɨɥɨɬɵе ɪуɞɨɩɪɨɹɜɥеɧɢɹ, ɬɪеɛуɸɳɢе эɤɨɧɨɦɢɱеɫɤɨɣ ɨɰеɧɤɢ. Ɂɞеɫɶ ɜɵɞеɥɹɸɬɫɹ 
ɧеɫɤɨɥɶɤɨ ɪуɞɧɵх уɡɥɨɜ, ɨɛɳɢɺ ɡɨɥɨɬɨɣ ɩɨɬеɧɰɢаɥ ɤɨɬɨɪɵх ɨɰеɧɺɧ ɜ 90 ɬ ɦеɬаɥɥа. ɇаɢɛɨɥее 
ɢɧɬеɪеɫɧɵɦɢ, ɧа ɧаɲ ɜɡɝɥɹɞ, ɹɜɥɹɸɬɫɹ Ɇеɪɢɫɫɤɨе (Ⱥɞɠаɪɢɹ) ɫ ɡɨɥɨɬɨɪуɞɧɵɦ ɩɪɨɹɜɥеɧɢеɦ ȼаɣɨ ɢ 
ȼаɤɢɞɠɜаɪɫɤɨе (Ƚуɪɢɹ) ɪуɞɧɵе ɩɨɥɹ. ɋуɞɹ ɩɨ ɝеɨɥɨɝɢɱеɫɤɨɣ ɨɛɫɬаɧɨɜɤе, ɜ ɡаɩаɞɧɨɣ ɱаɫɬɢ ɡɨɧɵ 
ɩɪɨɹɜɥеɧɵ ɪуɞɧɵе ɬеɥа, хаɪаɤɬеɪɧɵе ɞɥɹ ɧаɞɪуɞɧɵх уɪɨɜɧеɣ ɦеɞɧɨ-ɦɨɥɢɛɞеɧɨɜɵх ɪуɞɧɨ-
ɦаɝɦаɬɢɱеɫɤɢх ɩаɥеɨɫɢɫɬеɦ. ɉɨэɬɨɦу ɡɞеɫɶ ɨɛɧаɪуɠеɧɵ уɡɤɢе, ɱаɫɬɨ ɩɪеɪɵɜɢɫɬɵе, ɦɢɧеɪаɥɢɡɨɜаɧɧɵе 
ɡɨɧɵ ɡɨɥɨɬɨ-ɤɜаɪɰ-ɫуɥɶɮɢɞɧɨɝɨ (ɢɧɨɝɞа ɫ ɛаɪɢɬɨɦ) ɫɨɫɬаɜа. ɀɢɥɶɧɵе ɡɨɧɵ ɪаɡɦеɳеɧɵ ɜ ɧеɛɨɥɶɲɢх ɩɨ 
ɦаɫɲɬаɛаɦ ɬеɥах ɫɢеɧɢɬ-ɩɨɪɮɢɪɨɜ ɢɥɢ ɜ ɢх эɤɡɨɤɨɧɬаɤɬе. ɇа ɪɢɫ. 2 ɩɪеɞɫɬаɜɥеɧа ɨɩɪɨɛɨɜаɧɧаɹ ɱаɫɬɶ 
ɪуɞɨɩɪɨɹɜɥеɧɢɹ ȼаɣɨ. 

ɇа ɪɢɫ. 3 ɩɪɢɜеɞеɧɵ ɪаɡɪеɡɵ ɉаɥеɨɫɬɪɨɜɨɞуɠɧɨɝɨ ɫɨɨɪуɠеɧɢɹ, ɧа ɤɨɬɨɪɵх ɩɨɤаɡаɧа ɩɨɡɢɰɢɹ 
ɪуɞɧɨɣ ɦɢɧеɪаɥɢɡаɰɢɢ – Ȼɨɥɧɢɫɢ, Ⱥɥаɜеɪɞɢ, ɒаɦɥуɝ ɢ Ʉаɮаɧ. ȼ ɮɪаɝɦеɧɬах ɦеɥɨɜɨɝɨ ɡаɞуɝɨɜɨɝɨ 
ɩаɥеɨɛаɫɫеɣɧа ɪаɡɦеɳеɧɵ ɜуɥɤаɧɨɝеɧɧɨе ɤɨɦɩɥеɤɫɧɨе ɡɨɥɨɬɨɦеɞɧɨе Ɇаɞɧеуɥɶɫɤɨе, ɡɨɥɨɬɨе 
ɋаɤɞɪɢɫɫɤɨе, ɡɨɥɨɬɨɫɨɞеɪɠаɳɢе ɦеɞɧɵе ɐɢɬеɥɢɫɨɩеɥɶɫɤɨе ɢ Ʉɜеɦɨ-Ȼɨɥɧɢɫɫɤɨе, а ɬаɤɠе Ⱦаɜɢɞ-
Ƚаɪеɞɠɫɤɨе ɫеɪеɛɪɹɧɨ-ɩɨɥɢɦеɬаɥɥɢɱеɫɤɨе ɦеɫɬɨɪɨɠɞеɧɢɹ. ɇа ɜɨɫɬɨɤе, ɜ Ⱥɡеɪɛаɣɞɠаɧе, ɢɡɜеɫɬɧɨ 
ɡɨɥɨɬɨ-ɫуɥɶɮɢɞɧɨе ɪуɞɨɩɪɨɹɜɥеɧɢе - Ⱦаɫɤеɫаɦаɧɫɤɨе, ɜеɪɨɹɬɧɵе ɡаɩаɫɵ ɡɨɥɨɬа ɤɨɬɨɪɨɝɨ ɨɰеɧеɧɵ ɜ 10-
12ɬ.  

ɇа Ɇаɞɧеуɥɶɫɤɨɦ ɦеɫɬɨɪɨɠɞеɧɢɢ (ɪɢɫ. 4), ɥɨɤаɥɢɡɨɜаɧɧɨɦ ɧа ɫɤɥɨɧе ɤɪуɩɧɨɣ ɜуɥɤаɧɢɱеɫɤɨɣ 
ɩɨɫɬɪɨɣɤɢ ɩɨɞ эɤɪаɧɨɦ ɪɢɨɞаɰɢɬɨɜɵх эɤɫɬɪуɡɢɣ ɢ ɩɨɤɪɨɜɨɦ ɢɝɧɢɦɛɪɢɬɨɜ, ɜɵɞеɥеɧɵ ɪаɡɨɛɳɺɧɧɵе ɜ 
ɩɪɨɫɬɪаɧɫɬɜе ɲɬɨɤɜеɪɤɨɜɵе ɡɨɥɨɬɨɫɨɞеɪɠаɳɢе ɦеɞɧɵе, ɤɪуɩɧɨɤɪɢɫɬаɥɥɢɱеɫɤɢе ɛаɪɢɬ-
ɩɨɥɢɦеɬаɥɥɢɱеɫɤɢе, ɦаɫɫɢɜɧɵе (ɜɵхɨɞɵ ɧа ɞɧеɜɧуɸ ɩɨɜеɪхɧɨɫɬɶ ɛɵɥɢ ɩɪеɞɫɬаɜɥеɧɵ «ɫɵɩуɱɤɨɣ») ɢ 
ɠɢɥɶɧɵе ɛаɪɢɬɨɜɵе, ɬɨɧɤɨɞɢɫɩеɪɫɧɵе ɡɨɥɨɬɵе – ɜɨ ɜɬɨɪɢɱɧɵх ɤɜаɪɰɢɬах ɪуɞɵ (ɧаɱаɥɶɧɵе ɡаɩаɫɵ 
ɫɨɫɬаɜɥɹɥɢ: ɦеɞɢ – 800 ɬɵɫ. ɬ, ɰɢɧɤа – 137 ɬɵɫ. ɬ, ɫɜɢɧɰа – 28 ɬɵɫ. ɬ, ɡɨɥɨɬа ɜɨ ɜɬɨɪɢɱɧɵх ɤɜаɪɰɢɬах – 
ɨɤɨɥɨ 20 ɬ, ɛаɪɢɬа – ɛɨɥее 5 ɦɥɧ. ɬ).  Руɞɨɜɦеɳаɸɳɢе ɪаɡɧɨɨɛɥɨɦɨɱɧɵе ɬуɮɮɢɬɵ ɡɞеɫɶ ɩɨɞɜеɪɝɥɢɫɶ 
ɞɨɪуɞɧɨɦу эɤɫɩɥɨɡɢɜɧɨɦу ɛɪеɤɱɢɪɨɜаɧɢɸ ɢ ɩɪеɨɛɪаɡɨɜаɧɢɸ. ɇа ɜеɪхɧеɦ уɪɨɜɧе ɜɨ ɜɬɨɪɢɱɧɵх 
ɤɜаɪɰɢɬах ɪаɡɦеɳеɧɵ ɛаɪɢɬɨɜɵе ɢ ɛаɪɢɬ-ɩɨɥɢɦеɬаɥɥɢɱеɫɤɢе ɩɨɥɨɝɢе ɢ ɠɢɥɶɧɵе ɬеɥа, ɧɢɠе ɢ ɸɠɧее, ɜ 
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ɨɫɧɨɜɧɨɦ – ɜ ɤɜаɪɰ-ɫеɪɢɰɢɬ-хɥɨɪɢɬɨɜɵх ɦеɬаɫɨɦаɬɢɬах  – ɩɢɪɢɬ-хаɥɶɤɨɩɢɪɢɬɨɜɵе (ɫ ɩɪɢɦеɫɶɸ 
ɫɮаɥеɪɢɬа) ɲɬɨɤɜеɪɤɢ ɢ ɠɢɥɵ. Ƚɪаɧɢɰа ɦеɠɞу ɛɪеɤɱɢɪɨɜаɧɧɵɦɢ ɤɜаɪɰɢɬаɦɢ ɢ ɤɜаɪɰ-ɫеɪɢɰɢɬ-
хɥɨɪɢɬɨɜɵɦɢ ɦеɬаɫɨɦаɬɢɬаɦɢ ɨɛɨɡɧаɱеɧа ɬеɤɬɨɧɢɬаɦɢ (ɜ ɜɢɞе ɛɪеɤɱɢɣ ɢ ɡеɪɤаɥ ɫɤɨɥɶɠеɧɢɹ), ɤɨɬɨɪɵе 
ɦеɫɬаɦɢ ɨɝɢɩɫɨɜаɧɵ ɢ ɨɠеɥеɡɧеɧɵ. ɇа ɝɥуɛɢɧе, ɜɞɨɥɶ уɡɤɢх ɬеɤɬɨɧɢɱеɫɤɢх ɡɨɧ ɦеɞɧɵɣ ɲɬɨɤɜеɪɤ ɫ 
ɧеɛɨɥɶɲɢɦ ɩеɪеɪɵɜɨɦ ɫɦеɧɹеɬɫɹ уɛɨɝɨɣ хаɥɶɤɨɩɢɪɢɬ-ɩɢɪɢɬ-ɦɨɥɢɛɞеɧɢɬɨɜɨɣ ɜɤɪаɩɥеɧɧɨɫɬɶɸ ɫ 
аɧɝɢɞɪɢɬɨɦ, ɤɨɬɨɪаɹ ɨɬɦеɱеɧа ɜ ɤɜаɪɰеɜɵх ɞɢɨɪɢɬах  ɜ 900ɦ ɨɬ ɞɧеɜɧɨɣ ɩɨɜеɪхɧɨɫɬɢ. ɇа 
ɦеɫɬɨɪɨɠɞеɧɢɢ ɞɢɫɩеɪɫɧɨе ɡɨɥɨɬɨ (ɤɨɬɨɪɨе ɨɬɪаɛаɬɵɜаɥɨɫɶ) аɫɫɨɰɢɢɪɨɜаɧɨ ɫ ɝɨɥуɛɨɜаɬɵɦ 
хаɥɰеɞɨɧɨɜɢɞɧɵɦ ɤɜаɪɰеɦ, ɪаɡɜɢɬɵɦ ɜ ɜɢɞе ɬɨɧɤɢх ɩɪɨɠɢɥɤɨɜ ɜɨ ɜɬɨɪɢɱɧɵх ɤɜаɪɰɢɬах. ɇа Ɇаɞɧеуɥɢ 
ɦеɞɧɵе ɪуɞɵ ɩɪаɤɬɢɱеɫɤɢ ɢɫɱеɪɩаɧɵ.   

 

 

Ɋɢɫ.1. ɋɯɟɦɚ ɦɟɬɚɥɥɨɝɟɧɢɱɟɫɤɨɝɨ ɪɚɣɨɧɢɪɨɜɚɧɢɹ Ɇɚɥɨɝɨ Ʉɚɜɤɚɡɚ. 
Ɇеɬаɥɥɨɝеɧɢɱеɫɤɢе ɡɨɧɵ: I – Ⱥɞɠаɪɨ-Тɪɢаɥеɬɫɤаɹ ɩаɥеɨɝеɧɨɜаɹ ɪɢɮɬɨɝеɧɧаɹ, ɡɨɥɨɬɨɧɨɫɧаɹ; II – Ȼɨɥɧɢɫɫɤɨ-
Ʉаɡахɫɤаɹ, ɦеɞеɧɨɫɧаɹ ɢ ɡɨɥɨɬɨɧɨɫɧаɹ (ɋɬɪуɤɬуɪа ɪаɡɜɢɥаɫɶ  ɢɡ ɡаɞуɝɨɜɨɝɨ ɦеɥɨɜɨɝɨ ɩаɥеɨɛаɫеɣɧа); III – ɋɨɦхɢɬɨ-
Ʉаɪаɛахɫɤаɹ ɦеɞеɧɨɫɧаɹ ɫ ɡɨɥɨɬɨɦ, ɪаɧɧеɸɪɫɤаɹ-ɪаɧɧеɦеɥɨɜаɹ (ɮɪаɝɦеɧɬ ɩаɥеɨɨɫɬɪɨɜɧɨɣ Ɇаɥɨɤаɜɤаɡɫɤɨ-
ɉɨɧɬɢɣɫɤɨɣ ɞуɝɢ); IIIa– Ʉаɮаɧɫɤɢɣ ɛɥɨɤ- ɫɦеɳɺɧɧаɹ ɤ ɸɝу ɱаɫɬɶ ɋɨɦхɢɬɨ-Ʉаɪаɛахɫɤɨɣ ɡɨɧɵ, ɦеɞеɧɨɫɧɵɣ ɫ 
ɡɨɥɨɬɨɦ; IV -  ɋеɜаɧɨ-Ⱥɤеɪɢɧɫɤаɹ ɫуɬуɪа, ɧеɨɝеɧɨɜаɹ, ɡɨɥɨɬɨɧɨɫɧаɹ ɢ ɪɬуɬɨɧɨɫɧаɹ (ɦеɫɬɨɪɨɠɞеɧɢɹ ɪаɡɦеɳеɧɵ ɜ 
ɨɛɞуɰɢɪɨɜаɧɧɵх ɢ аɤɬɢɜɢɡɢɪɨɜаɧɧɵх ɜ ɧеɨɝеɧе ɨɤеаɧɫɤɢх ɨɫаɞɤах; ɪаɧɧеɦеɥɨɜɵе уɥɶɬаɛаɡɢɬɵ ɜɤɥɸɱаɸɬ ɢ 
хɪɨɦɢɬɨɜɵе ɪуɞɵ); V – Ⱦаɪаɥаɝɺɡɫɤɢɣ ɛɥɨɤ (ɫеɜеɪɧаɹ ɱаɫɬɶ Иɪаɧɫɤɨɝɨ ɦɢɤɪɨɤɨɧɬɢɧеɧɬа ɝɨɧɞɜаɧɫɤɨɝɨ 
ɩɪɨɢɫхɨɠɞеɧɢɹ), ɡɨɥɨɬɨɧɨɫɧɵɣ ɢ ɦеɞеɧɨɫɧɵɣ, ɡɞеɫɶ ɪаɡɦеɳеɧɵ ɤɪуɩɧɵе ɦеɞɧɨ-ɦɨɥɢɛɞеɧɩɨɪɮɢɪɨɜɵе 
ɦеɫɬɨɪɨɠɞеɧɢɹ ɫ ɡɨɥɨɬɨɪуɞɧɵɦɢ ɫаɬеɥɢɬаɦɢ. 1-ɧеɨɝеɧ-ɱеɬɜеɪɬɢɱɧɵе ɦеɠɝɨɪɧɵе ɨɫаɞɤɢ; 2- ɧеɨɝеɧ-ɱеɬɜеɪɬɢɱɧɵе 
аɧɞеɡɢɬɨɜɵе ɢ ɛаɡаɥɶɬɨɜɵе ɥаɜɵ; 3-ɝɪаɧɢɰɵ ɦеɬаɥɥɨɝеɧɢɱеɫɤɢх ɡɨɧ; 4- ɝɪаɧɢɰɵ ɦеɠɞу ɸɠɧɨɤаɜɤаɡɫɤɢɦɢ 
ɪеɫɩуɛɥɢɤаɦɢ.  
Руɞɧɵе уɡɥɵ: 1-ȼаɤɢɞɠɜаɪɫɤɢɣ(Au,Cu,Mo), 2- Ɂɨɬɫɤɢɣ (Au), 3- Ɇеɪɫɤɢɣ (Au,Cu, Pb,Zn), 4- Ⱦɡаɦа-Ƚуɞɠаɪеɬɫɤɢɣ 
(Fe,Au,Cu), 5-Ɇаɞɧеуɥɶɫɤɢɣ (Cu,Zn, Pb, Au), 6- Ⱥɥаɜеɪɞɫɤɢɣ (Cu,Zn,Pb,Mo), 7- Ʉаɡахɫɤɢɣ (Au,Pb,Zn) , 8- 
Ɇеɝɪаɞɡɨɪɫɤɢɣ (Au), 9- Ƚɹɞаɛеɣɫɤɢɣ (Au,Cu,Mo), 10- Ⱦаɲɤеɫаɧɫɤɢɣ (Fe,Co,Au), 11- Ɂɨɞɫɤɢɣ(Au,Hg), 12- 
Ɉɪɞуɛаɞɫɤɢɣ (Cu,Mo,Au), 13- Ʉаɮаɧɫɤɢɣ (Cu,Zn,Au).  
Раɡɜɢɬɢе  эɧɞɨɝеɧɧɵх ɪуɞɨɨɛɪаɡуɸɳɢх ɫɢɫɬеɦ ɧаɦɢ ɪаɫɦаɬɪɢɜаеɬɫɹ ɜ ɩɪɢɡɦе ɩɪɨɰеɫɫɨɜ, ɩɪɨɬеɤаɜɲɢх ɧа 
ɝɪаɧɢɰах ɥɢɬɨɫɮеɪɧɵх ɦɢɤɪɨɩɥɢɬ. Руɞɧɨ-ɦаɝɦаɬɢɱеɫɤɢе ɩаɥеɨɫɢɫɬеɦɵ ɨɬɨɠɞеɫɬɥɹɸɬɫɹ ɫ ɞɢɫɫɢɩаɬɢɜɧɵɦɢ 
ɫɢɫɬеɦаɦɢ, ɧахɨɞɹɳɢɦɢɫɹ ɜ ɩɨɫɬɨɹɧɧɨɦ ɜɡаɢɦɨɞеɣɫɬɜɢɢ ɫ ɨɤɪуɠаɸɳеɣ ɫɪеɞɨɣ.  
 

 
 

Ɋɢɫ. 2. Ƚɟɨɥɨɝɢɱɟɫɤɚɹ ɤɚɪɬɚ ɱɚɫɬɢ (0,2 ɤɦ2 ) ɭɱɚɫɬɤɚ ȼɚɣɨ ɫ ɪɟɡɭɥɶɬɚɬɚɦɢ ɝɟɨɯɢɦɢɱɟɫɤɨɝɨ ɨɩɪɨɛɨɜɚɧɢɹ. 
1   - ɑеɪеɞɨɜаɧɢе ɩɪɨɩɢɥɢɬɢɡɢɪɨɜаɧɧɵх ɬɪахɢаɧɞеɡɢɬɨɜ ɢ ɬуɮɮɢɬɨɜ,  2 -  ɝɢɞɪɨɬеɪɦаɥɶɧɨ ɢɡɦеɧеɧɧɵе ɫɢеɧɢɬ-
ɩɨɪɮɢɪɵ, 3 – ɫɨɞеɪɠаɧɢе ɡɨɥɨɬа ɝ/ɬ   (1) – ɢɧɬеɪɜаɥ ɨɩɪɨɛɨɜаɧɢɹ (ɜ ɦ), 4 – ɪаɡɪɵɜɵ ɫ ɛаɪɢɬ-ɫуɥɶɮɢɞɧɨɣ 
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ɦɢɧеɪаɥɢɡаɰɢеɣ.  Раɛɨɬɵ ɛɵɥɢ ɩɪɨɜеɞеɧɵ ɜ 1998 ɝɨɞу ɩɪɢ ɮɢɧаɧɫɨɜɨɣ ɩɨɞɞеɪɠɤе Ⱥɧɝɥɢɣɫɤɨɣ ɤɨɦɩаɧɢɢ. Ⱥɬɨɦɧɨ-
аɛɫɨɪɛɰеɧɧɵɣ аɧаɥɢɡ  ɩɪɨɜеɞеɧ ɜ ɥаɛɨɪаɬɨɪɢɢ  Ⱦеɩаɪɬаɦеɧɬа Ƚеɨɥɨɝɢɢ Ƚɪуɡɢɢ.  
 

ɘɠɧее Ȼɨɥɧɢɫɫɤɨ-Ʉаɡахɫɤɨɣ ɫɬɪуɤɬуɪɵ ɪаɫɩɨɥɨɠеɧа ɩаɥеɨɨɫɬɪɨɜɨɞуɠɧаɹ ɋɨɦхɢɬɨ-Ʉаɪаɛахɫɤаɹ 
ɡɨɧа, а ɸɝɨ-ɜɨɫɬɨɱɧее -  ɫɦеɳеɧɧɵɣ ɜɞɨɥɶ ɫуɛɦеɪɢɞɢɨɧаɥɶɧɨɝɨ ɪаɡɥɨɦа еɺ ɛɥɨɤ, ɜɵɞеɥɹеɦɵɣ ɩɨɞ 
ɧаɡɜаɧɢеɦ Ʉаɮаɧɫɤɨɝɨ (ɡɞеɫɶ ɪаɡɦеɳеɧɵ ɞɨɥɝɨе ɜɪеɦɹ ɪаɡɪаɛаɬɵɜаɸɳɢеɫɹ ɦеɞɧɨе Ʉаɮаɧɫɤɨе ɢ ɡɨɥɨɬɨ-
ɫуɥɶɮɢɞɧɨе ɒауɦɹɧɨɜɫɤɨе ɦеɫɬɨɪɨɠɞеɧɢɹ). Ɉɬɦеɱеɧɧɵе ɛɥɨɤɢ ɩаɥеɨɨɫɬɨɜɨɞуɠɧɵх ɫɨɨɪуɠеɧɢɣ 
ɩɪеɞɩɨɱɬɢɬеɥɶɧɨ ɫɥаɝаɸɬɫɹ ɛаɣɨɫ-ɜеɪхɧеɸɪɫɤɢɦɢ ɜуɥɤаɧɢɬаɦɢ, ɤɨɬɨɪɵе ɨɫɥɨɠɧеɧɵ, ɫɪеɞɧе- ɢ 
ɜеɪхɧеɸɪɫɤɢɦɢ, а ɬаɤɠе ɢ ɧɢɠɧеɦеɥɨɜɵɦɢ ɝɪаɧɢɬɨɢɞаɦɢ; ɞɥɹ ɧɢх хаɪаɤɬеɪɧɵ ɡɨɥɨɬɨɫɨɞеɪɠаɳɢе 
ɦеɞɧɨɤɨɥɱеɞаɧɧɵе ɢ ɦеɞɧɨɩɨɪɮɢɪɨɜɵе ɦеɫɬɨɪɨɠɞеɧɢɹ. Ɇеɞɧɨɤɨɥɱеɞаɧɧɵе ɨɬɪаɛɨɬаɧɵ, а ɛɨɥɶɲɢɧɫɬɜɨ 
ɦеɞɧɨɩɨɪɮɢɪɨɜɵх ɬɪеɛуɸɬ ɨɰеɧɤɢ ɜ ɧɨɜɵх эɤɨɧɨɦɢɱеɫɤɢх уɫɥɨɜɢɹх.  ɇа  ɡаɩаɞе ɋɨɦхɢɬɨ-Ʉаɪаɛахɫɤɨɣ 
ɡɨɧɵ (ɜ аɪɦɹɧɫɤɨɣ еɺ ɱаɫɬɢ) ɪаɡɦеɳеɧɵ эɩɢɝеɧеɬɢɱеɫɤɢе ɦеɞɧɵе ɪуɞɵ ɜ аɧɞеɡɢɬɨ-ɞаɰɢɬɨɜɨɦ ɤɨɦɩɥеɤɫе 
ɛаɣɨɫа – ɜ ɨɫɧɨɜɧɨɦ ɜ еɝɨ ɜеɪхɧеɣ ɱаɫɬɢ – ɜ ɝɨɪɢɡɨɧɬе ɝɢаɥɨɤɥаɫɬɢɬɨɜ (Ⱥɥаɜеɪɞɢ, ɒаɦɥуɝ) ɢ Техуɬɫɤɨе 
ɦеɞɧɨɩɨɪɮɢɪɨɜɨе ɦеɫɬɨɪɨɠɞеɧɢе (ɡаɩаɫɵ 888 ɦɥɧ.ɬ ɦеɞɢ). ȼ ɤаɱеɫɬɜе ɩɪɢɦеɪа ɩɪɢɜеɞеɧɨ ɨɬɪаɛɨɬаɧɧɨе 
Ⱥɥаɜеɪɞɫɤɨе ɦеɫɬɨɪɨɠɞеɧɢе . ɇа Техуɬе ɦеɞеɧɨɫɧɵе ɬɨɧаɥɢɬ-ɩɨɪɮɢɪɨɜɵе ɲɬɨɤɢ ɡаɧɢɦаɸɬ аɩɢɤаɥɶɧɵе 
ɱаɫɬɢ ɤɪуɩɧɨɣ ɧɢɠɧеɦеɥɨɜɨɣ ɤɜаɪɰеɜɨ-ɞɢɨɪɢɬ-ɬɨɧаɥɢɬɨɜɨɣ ɢɧɬɪуɡɢɢ. Ʉɪуɬɨɩаɞаɸɳɢе ɡɨɧɵ ɫɨ 
ɲɬɨɤɜеɪɤɨɜɨ-ɜɤɪаɩɥеɧɧɨɣ ɦɢɧеɪаɥɢɡаɰɢеɣ ɥɨɤаɥɢɡɨɜаɧɵ ɜ эɤɡɨ- ɢ эɧɞɨɤɨɧɬаɤɬах ɩɨɪɮɢɪɨɜɵх ɬеɥ 
ɫɪеɞɢ ɤɜаɪɰ-ɫеɪɢɰɢɬɨɜɵх (ɱаɫɬɨ ɫ аɧɝɢɞɪɢɬɨɦ) ɦеɬаɫɨɦаɬɢɬɨɜ. Руɞɨɧɨɫɧɵе ɦеɬаɫɨɦаɬɢɬɵ ɹɜɥɹɸɬɫɹ 
ɩɨɡɞɧɢɦ ɢɡɦеɧеɧɢеɦ ɩɨɪɨɞ – ɨɧɢ ɧаɥɨɠеɧɵ ɧа ɤɜаɪɰ-ɩɨɥеɜɨɲɩаɬ-ɛɢɨɬɢɬɨɜɵе ɦеɬаɫɨɦаɬɢɬɵ ɢ 
ɩɪɨɩɢɥɢɬɵ.  

 

 
 

Ɋɢɫ.3. Ɏɪɚɝɦɟɧɬɵ ɪɭɞɨɧɨɫɧɵɯ ɜɭɥɤɚɧɨɫɬɪɭɤɬɭɪ Ɇɚɥɨɝɨ Ʉɚɜɤɚɡɚ. 
 
a-ɩɨɡɞɧеɦеɥɨɜɨɣ ɨɫɬаɬɨɱɧɨɣ ɜуɥɤаɧɨɞеɩɪеɫɫɢɢ (ɦеɫɬɨɪɨɠɞеɧɢɹ Ɇаɞɧеуɥɢ ɢ Ⱦаɜɢɞ-Ƚаɪеɞɠɢ);  ɜ, ɫ, d - ɫɪеɞɧе-
ɩɨɡɞɧеɸɪɫɤɢх ɢɧɬɪаɞуɝɨɜɵх ɜуɥɤаɧɨɞеɩɪеɫɫɢɣ (ɜ-Ⱥɥаɜеɪɞɫɤɨе ,ɫ-ɒаɦɥуɝɫɤɨе ɢ d-Ʉаɮаɧɫɤɨе ɦеɫɬɨɪɨɠɞеɧɢɹ). 
1-ɤаɪɛɨɧаɬɧɨ-ɩеɫɱаɧɧɵе ɦаɥɨɦɨɳɧɵе ɝɨɪɢɡɨɧɬɵ; 2-ɜеɪхɧеɸɪɫɤɢɣ ɜуɥɤаɧɨɝеɧɧɨ-ɬеɪɪɢɝеɧɧɵɣ ɮɥɢɲ; 3-
ɩɨɡɞɧеɦеɥɨɜɵе ɥаɜɵ аɧɞеɡɢɬɨ-ɞаɰɢɬɨɜ, ɩɫаɦɦɨ-ɩɫеɮɢɬɨɜɵе ɬуɮɵ ɢ ɬуɮɮɢɬɵ; 4-ɜеɪхɧеɦеɥɨɜɵе(а) ɢ 
ɫɪеɞɧеɸɪɫɤɢе(ɜ,ɫ,d) аɝɥɨɦеɪаɬɨɜɵе (ɞɨ ɝɥɵɛɨɜɵх) ɬуɮɵ, ɬуɮɮɢɬɵ ɢ ɥаɜɵ аɧɞеɡɢɬɨ-ɞаɰɢɬɨɜ; 5-ɪаɧɧеɦеɥɨɜɵе 
ɬуɮɮɢɬɵ,  ɢɡɜеɫɬɧɹɤɢ,ɩеɫɱаɧɢɤɢ, ɥаɜɵ аɧɞеɡɢɬɨ-ɞаɰɢɬɨɜ ɢ аɧɞеɡɢɬɨ-ɛаɡаɥɶɬɨɜ; 6-ɪаɧɧеɛаɣɨɫɫɤɢе ɥаɜɵ ɢ 
ɥаɜɨɛɪеɤɱɢɢ аɧɞеɡɢɬɨ-ɛаɡаɥɶɬɨɜ ɢ ɛаɡаɥɶɬɨɜ, ɬуɮɮɢɬɵ; 7-ɫɪеɞɧеɸɪɫɤɢе ɥаɜɵ аɧɞеɡɢɬɨɜ; 8-ɛаɬɫɤɢе ɥаɜɵ ɢ 
ɥаɜɨɛɪеɤɱɢɢ аɧɞеɡɢɬɨ-ɛаɡаɥɶɬɨɜ; 9-ɩɜеɪхɧеɦеɥɨɜɵе ɢɝɧɢɦɛɪɢɬɵ; 10-ɫɪеɞɧеɸɪɫɤɢе ɝɢаɥɨɤɥаɫɬɢɬɵ; 11-
ɩɨɡɞɧеɦеɥɨɜɵе ɪɢɨɥɢɬɵ; 12-ɫɪеɞɧеɸɪɫɤɢе аɧɞеɡɢɬɨ-ɞаɰɢɬɵ; 13-ɞаɰɢɬɵ ɢ ɪɢɨɞаɰɢɬɵ; 14-ɜеɪхɧеɦеɥɨɜɵе ɤаɥɢ-
ɧаɬɪɨɜɵе ɝɪаɧɨɞɢɨɪɢɬɵ ɢ ɝɪаɧɢɬɵ; 15-ɧаɬɪɢеɜɵе ɝɪаɧɨɞɢɨɪɢɬɵ; 16-ɜеɪхɧеɦеɥɨɜɵе ɤɜаɪɰеɜɵе ɞɢɨɪɢɬɵ; 17-
ɫɪеɞɧеɸɪɫɤɢе ɤɜаɪɰеɜɵе ɞɢɨɪɢɬɨɜɵе ɩɨɪɮɢɪɢɬɵ; 18-ɞɨɦеɡɨɡɨɣɫɤɢɣ ɮуɧɞаɦеɧɬ; 19-эɤɫɩɥɨɡɢɜɧɵе ɛɪеɤɱɢɢ; 20-
ɪаɡɪɵɜɧɵе ɧаɪуɲеɧɢɹ; 21-ɩɪеɞɩɨɥаɝаеɦɵе ɝɪаɧɢɰɵ ɝеɨɥɨɝɢɱеɫɤɢх ɬеɥ; 22-ɦеɞɧɨɪуɞɧɵе ɬеɥа (ɲɬɨɤɜеɪɤɢ ɢ 
ɛɪеɤɱɢеɜɢɞɧɵе ɲɬɨɤɨɨɛɪаɡɧɵе); 23-ɛаɪɢɬɨɜɵе ɡаɥеɠɢ; 24- ɦеɞɧɨɪуɞɧɵе ɠɢɥɨɨɛɪаɡɧɵе ɬеɥа. 
 

ȼ аɡеɪɛаɣɞɠаɧɫɤɨɣ ɱаɫɬɢ ɫɬɪуɤɬуɪɵ ɢɡɜеɫɬɧɵ ɡɨɥɨɬɨɫɨɞеɪɠаɳɢе ɫɪеɞɧеɸɪɫɤɢе 
ɦеɞɧɨɩɨɪɮɢɪɨɜɵе ɦеɫɬɨɪɨɠɞеɧɢɹ (ɏаɪхаɪ, Ⱦɠаɝɪɱаɣ, ɒаɦɥɵɝ, Ƚаɞɠɢɥаɪ ɢ ɞɪ.), ɦаɫɲɬаɛɵ 
ɦɢɧеɪаɥɢɡаɰɢɢ ɤɨɬɨɪɵх ɩɪеɞɫɬɨɢɬ еɳɺ ɨɩɪеɞеɥɢɬɶ. ɉɪɨɹɜɥеɧɢɹ аɫɫɨɰɢɢɪуɸɬ ɫ ɞɢɨɪɢɬɨɜɵɦɢ 
ɩɨɪɮɢɪɢɬаɦɢ, ɨɫɥɨɠɧɹɸɳɢɦɢ ɫɪеɞɧеɸɪɫɤɢɣ ɞɢɨɪɢɬ-ɩɥаɝɢɨɝɪаɧɢɬɧɵɣ ɤɨɦɩɥеɤɫ; ɜ ɡɨɧах ɫɨɞеɪɠаɧɢе 
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ɦеɞɢ ɤɨɥеɛɥеɬɫɹ ɨɬ 0,3 ɞɨ 0,6%, ɡɨɥɨɬа ɞɨ 0,4ɝ/ɬ, а ɫеɪеɛɪɨ ɞɨɫɬɢɝаеɬ 50ɝ/ɬ. ɋɪеɞɧеɸɪɫɤɢе 
ɦеɫɬɨɪɨɠɞеɧɢɹ ɩаɥеɨɞуɝɢ ɬɢɩа ɏаɪхаɪɫɤɢх ɹɜɥɹɸɬɫɹ ɩɪеɞɫɬаɜɢɬеɥɹɦɢ ɬаɤ ɧаɡɵɜаеɦɨɣ «ɞɢɨɪɢɬɨɜɨɣ» 
ɦɨɞеɥɢ ɏɨɥɥɢɫɬеɪа (Тɢɬɥɢ, Ȼɢɧ, 1984), ɞɥɹ ɤɨɬɨɪɵх хаɪаɤɬеɪɧɵ ɜɵɫɨɤɢе ɨɬɧɨɲеɧɢɹ ɦеɞɢ ɤ ɦɨɥɢɛɞеɧу 
ɢ ɨɬɧɨɫɢɬеɥɶɧɨ (ɩɨ ɫɪаɜɧеɧɢɸ ɫ ɦеɞɧɨ-ɦɨɥɢɛɞеɧɩɨɪɮɢɪɨɜɵɦɢ) ɩɨɜɵɲеɧɧɵе ɫɨɞеɪɠаɧɢɹ ɛɥаɝɨɪɨɞɧɵх 
ɦеɬаɥɥɨɜ ɜ ɪуɞах  (Ʉɪɢɜɰɨɜ ɢ ɞɪ., 1987). ȼ ɨɬɥɢɱɢе ɨɬ ɫɪеɞɧеɸɪɫɤɢх ɦеɞɧɨɩɨɪɮɢɪɨɜɵх 
ɪуɞɨɩɪɨɹɜɥеɧɢɣ, ɦеɫɬɨɪɨɠɞеɧɢɹ ɩɨɡɞɧеɝɨ эɬаɩа ɪаɡɜɢɬɢɹ ɨɫɬɪɨɜɧɨɣ Ɇаɥɨɤаɜɤаɡɫɤɨɣ ɩаɥеɨɞуɝɢ, 
ɧаɩɪɢɦеɪ Техуɬɫɤɨе, хаɪаɤɬеɪɢɡуɸɬɫɹ ɤɪаɣɧе ɧɢɡɤɢɦɢ ɫɨɞеɪɠаɧɢɹɦɢ ɡɨɥɨɬа ɜ ɪуɞах. 
 

 
 

Ɋɢɫ.4. Ƚɟɨɥɨɝɨ-ɫɬɪɭɤɬɭɪɧɚɹ ɤɚɪɬɚ ɤɚɪɶɟɪɚ ɦɟɫɬɨɪɨɠɞɟɧɢɹ Ɇɚɞɧɟɭɥɢ (ɤаɪɬɢɪɨɜаɧɢе ɤаɪɶеɪа ɜɵɩɨɥɧеɧɨ 
аɜɬɨɪаɦɢ ɜ 1984 ɝɨɞу). 1-эɤɫɬɪуɡɢɹ ɪɢɨɞаɰɢɬɨɜ; 2-ɥаɜɵ ɪɢɨɥɢɬɨɜ; 3-ɫуɛɜуɥɤаɧɢɱеɫɤɢе ɪɢɨɥɢɬɵ; 4-
ɜɢɬɪɨɤɥаɫɬɢɱеɫɤɢе ɬуɮɵ; 5-ɩɫаɦɦɨ-ɩɫеɮɢɬɨɜɵе ɬуɮɮɢɬɵ; 6-аɝɥɨɦеɪаɬɨɜɵе ɢ ɩɫаɦɦɨ-ɩɫеɮɢɬɨɜɵе ɤɫеɧɨɬуɮɵ; 7-
ɜɬɨɪɢɱɧɵе ɤɜаɪɰɢɬɵ; 8-ɤɜаɪɰ-ɫеɪɢɰɢɬ-хɥɨɪɢɬɨɜɵе ɦеɬаɫɨɦаɬɢɬɵ; 9-ɫɤɨɩɥеɧɢɹ ɝɢɩɫа-аɧɝɢɞɪɢɬа; ɪуɞɵ: 10-
ɛаɪɢɬɨɜɵе, 11-ɦаɫɫɢɜɧɵе ɛаɪɢɬ-ɫɜɢɧɰɨɜɨ-ɰɢɧɤɨɜɵе; 12-ɩɪɨɠɢɥɤɨɜɵе ɩɨɥɢɦеɬаɥɥɢɱеɫɤɢе (ɫ ɦаɥɨɣ ɩɪɢɦеɫɶɸ 
ɛаɪɢɬа ɢɥɢ ɛеɡ ɧеɝɨ); 13-ɩɪɨɠɢɥɤɨɜɵе ɦеɞɧɨ-ɰɢɧɤɨɜɵе; 14-ɩɪɨɠɢɥɤɨɜɨ-ɜɤɪаɩɥеɧɧɵе ɦеɞɧɵе; 15-ɫɩɥɨɲɧɵе 
ɦеɥɤɨɡеɪɧɢɫɬɵе ɤɨɥɱеɞаɧɧɵе; 16-эɤɫɩɥɨɡɢɜɧаɹ ɛɪеɤɱɢɹ; 17-ɩɨɥɨɝɢе ɪаɡɪɵɜɵ; 18-ɛɥɢɡɜеɪɬɢɤаɥɶɧɵе ɪаɡɪɵɜɵ. 
 

ɋɤаɪɧɨɜɵе ɦаɝɧеɬɢɨɜɵе ɦеɫɬɨɪɨɠɞеɧɢɹ ɫɨɫɪеɞɨɬɨɱеɧɵ ɜ ɩаɥеɨɨɫɬɪɨɜɨɞуɠɧɵх ɫɨɨɪуɠеɧɢɹх ɢ 
ɤɨɥɥɢɡɢɨɧɧɵх ɫɬɪуɤɬуɪах. ɇа Ɇаɥɨɦ Ʉаɜɤаɡе ɢх ɬɢɩɢɱɧɵɦ ɩɪɞɫɬаɜɢɬеɥеɦ ɹɜɥɹеɬɫɹ Ⱦаɲɤеɫаɧɫɤɨе 
ɦеɫɬɨɪɨɠɞеɧɢе  (ɋɨɤɨɥɨɜ, Ƚɪɢɝɨɪɶеɜ,1974), ɧа ɤɨɬɨɪɨɦ ɛɵɥɨ ɫɨɫɪеɞɨɬɨɱеɧɨ 234 ɦɥɧ.ɬ ɠеɥеɡа. Ɉɧɨ 
ɩɪɢуɪɨɱеɧɨ ɤ ɫɢɧɤɥɢɧɨɪɧɨɣ ɫɬɪуɤɬуɪе, ɫɥɨɠеɧɧɨɣ ɫɪеɞɧе-ɜеɪхɧеɸɪɫɤɢɦɢ ɜуɥɤаɧɨɝеɧɧɨ-ɨɫаɞɨɱɧɵɦɢ 
ɩɨɪɨɞаɦɢ. ɋɪеɞɧеɸɪɫɤɢе ɨɛɪаɡɨɜаɧɢɹ ɩɪеɞɫɬаɜɥеɧɵ ɩɨɤɪɨɜаɦɢ ɪɢɨɞаɰɢɬɨɜ, ɬуɮɮɢɬаɦɢ; ɜеɪхɧеɸɪɫɤɢе 
– аɪɝɢɥɥɢɬаɦɢ, ɩеɫɱаɧɢɤаɦɢ, ɦеɪɝеɥɹɦɢ ɢ ɢɡɜеɫɬɧɹɤаɦɢ. ɗɬɢ ɨɫаɞɤɢ ɜɦеɳаɸɬ ɧеɨɤɨɦɫɤуɸ ɩɨɥɢɮаɡɧуɸ 
ɢɧɬɪуɡɢɸ, ɫɨɫɬɨɹɳуɸ ɢɡ ɝаɛɛɪɨ, ɤɜаɪɰеɜɵх ɞɢɨɪɢɬɨɜ ɢ ɬɨɧаɥɢɬɨɜ. Ɇаɝɧеɬɢɬɨɜɵе ɡаɥеɠɢ ɪаɡɦеɳеɧɵ ɜ 
ɫɤаɪɧɢɪɨɜаɧɧɵх ɜеɪхɧеɸɪɫɤɢх ɤаɪɛɨɧаɬɧɵх ɨɬɥɨɠеɧɢɹх – ɝɪаɧаɬ-ɩɢɪɨɤɫеɧɨɜɵх ɢ ɞаɲɤеɫаɧɢɬɨɜɵх 
ɫɤаɪɧах. ɇа ɫеɜеɪɨ-ɡаɩаɞɧɨɦ уɱаɫɬɤе ɪуɞɧɵе ɡаɥеɠɢ ɩɪɨɫɥеɠɢɜаɸɬɫɹ ɩɨ ɩɪɨɫɬɢɪаɧɢɸ ɧа 1,7 ɤɦ, ɩɨ 
ɩаɞеɧɢɸ - ɧа 1,9 ɤɦ, а ɧа ɸɝɨ-ɜɨɫ-ɬɨɱɧɨɦ - ɧа 2,5 ɢ 1,3 ɤɦ ɫɨɨɬɜеɬɫɬɜеɧɧɨ. ȼ ɦаɝɧеɬɢɬɨɜɵх ɪуɞах 
ɩɪɢɫуɬɫɬɜуɸɬ ɫуɥɶɮɢɞɵ ɠеɥеɡа, ɧɢɤеɥɹ, ɤɨɛаɥɶɬа, ɦɨɥɢɛɞеɧа, ɰɢɧɤа, ɫɜɢɧɰа ɢ ɦеɞɢ. ȼɛɥɢɡɢ ɫеɜеɪɨ-
ɡаɩаɞɧɨɝɨ уɱаɫɬɤа ɧа ɤɨɧɬаɤɬе ɞаɣɤɢ ɞɢаɛаɡɨɜ ɫ ɛаɣɨɫɫɤɢɦɢ ɨɫаɞɨɱɧɵɦɢ ɩɨɪɨɞаɦɢ ɩɪɨɹɜɥеɧа 
ɜɤɪаɩɥеɧɧаɹ ɪуɞа, ɫɨɫɬɨɹɳаɹ ɢɡ ɤɨɛаɥɶɬɢɧа, ɝɥауɤɨɞɨɬа, аɪɫеɧɨɩɢɪɢɬа. ɉɨ ɞаɧɧɵɦ (ɋɨɤɨɥɨɜ, 
Ƚɪɢɝɨɪɶеɜ,1974) ɮɨɪɦɢɪɨɜаɧɢе ɩɢɪɨɤɫеɧ-ɝɪаɧаɬɨɜɵх ɫɤаɪɧɨɜ ɩɨ ɫɢɥɢɤаɬɧɵɦ ɩɨɪɨɞаɦ ɩɪɨɬеɤаɥɨ ɜ 
ɢɧɬеɪɜаɥе 500-6000, а эɩɢɞɨɬ-ɝɪаɧаɬɨɜɵх – ɩɪɢ 400-5000.   ɉɨ ɦɧеɧɢɸ Ɇ,Ʉаɲɤаɹ (1965) ɦеɫɬɨɪɨɠɞеɧɢе 
ɜеɪɨɹɬɧее ɜɫеɝɨ ɛɵɥɨ ɨɛɪаɡɨɜаɧɨ ɧа ɝɥуɛɢɧах 1,5-3,5 ɤɦ ɜ ɢɧɬеɪɜаɥе ɬеɦɩеɪаɬуɪ 740-4200.   

Ɂɨɥɨɬɨɪуɞɧɵе ɩаɥеɨɫɢɫɬеɦɵ ɩɪɨɹɜɥеɧɵ ɜ ɦеɝаɫɬɪуɤɬуɪах, ɤɨɬɨɪɵе ɢɫɩɵɬаɥɢ ɢɧɬеɧɫɢɜɧɵе 
ɬеɤɬɨɧɢɱеɫɤɢе ɧаɩɪɹɠеɧɢɹ. Ɉɧɢ уɫɬаɧɨɜɥеɧɵ ɧа аɤɬɢɜɢɡɢɪɨɜаɧɧɵх ɩɥɨɳаɞɹх ɦɢɤɪɨɩɥɢɬ ɢ ɜ ɫуɬуɪах – ɜ 
ɨɛɞуɰɢɪɨɜаɧɧɵх ɨɤеаɧɢɱеɫɤɢх ɤɨɦɩɥеɤɫах (Ɂɨɬ) ɢ ɜ аɤɬɢɜɢɡɢɪɨɜаɧɧɵх ɤɪаеɜɵх ɱаɫɬɹх Ⱦаɪаɥаɝɺɡɫɤɨɝɨ 
ɛɥɨɤа (Ɇеɝɪаɞɡɨɪ). 

ɇа Ɂɨɞɫɤɨɦ ɪуɞɧɨɦ ɩɨɥе, ɡаɩаɫɵ ɤɨɬɨɪɨɝɨ ɫɨɫɬаɜɥɹɸɬ ɨɤɨɥɨ 100 ɬ ɦеɬаɥɥа (Рɢɫ. 5) 
ɪаɫɩɨɥɨɠеɧɧɨɦ ɜ ɨɛɞуɰɢɪɨɜаɧɧɨɦ ɛаɡɢɬ-уɥɶɬɪаɛаɡɢɬɨɜɨɦ ɤɨɦɩɥеɤɫе Ɇаɥɨɤаɜɤаɡɫɤɨɣ ɫуɬуɪɵ, ɧа 



168 
 

ɩɨɜеɪхɧɨɫɬɶ ɜɵɜеɞеɧɵ ɤɪɢɫɬаɥɥɢɱеɫɤɢе ɫɥаɧɰɵ ɞɨɤеɦɛɪɢɹ ɢ ɪɢɬɦɢɱɧɨ-ɫɥɨɢɫɬɵе ɜуɥɤаɧɨɝеɧɧɨ-
ɨɫаɞɨɱɧɵе ɨɬɥɨɠеɧɢɹ ɧɢɠɧеɝɨ ɫеɧɨɧа. Ⱥɥɥɨхɬɨɧɧɵɣ ɛɥɨɤ, ɫɥɨɠеɧɧɵɣ ɫеɪɩеɧɬɢɧɢɡɢɪɨɜаɧɧɵɦɢ 
уɥɶɬɪаɛаɡɢɬаɦɢ ɢ ɝаɛɛɪɨɢɞаɦɢ, ɢɧɬеɧɫɢɜɧɨ ɪаɡɞɪɨɛɥеɧ ɢ ɨɫɥɨɠɧɺɧ ɜɧеɞɪɢɜɲɢɦɢɫɹ ɜ ɧеɝɨ ɞаɣɤаɦɢ 
ɝɪаɧɨɞɢɨɪɢɬ-ɩɨɪɮɢɪɨɜ. ȼɛɥɢɡɢ ɩɨɫɥеɞɧɢх ɩɪɨɹɜɥеɧɵ ɦɢɧеɪаɥɢɡɨɜаɧɧɵе ɡɨɧɵ, ɪуɞɵ ɤɨɬɨɪɵх ɨɬɧɨɫɹɬ ɤ 
ɡɨɥɨɬɨ-ɤɜаɪɰ-ɬеɥɥуɪɨɜɨɦу ɝеɨхɢɦɢɱеɫɤɨɦу ɬɢɩу (Ʉɨɧɫɬаɧɬɢɧɨɜ, Ȼɨɱеɤ,1984). Ɂɨɧɵ ɦаɪɤɢɪɨɜаɧɵ ɤɜаɪɰ-
ɤаɪɛɨɧаɬ-ɬаɥɶɤɨɜɵɦɢ ɦеɬаɫɨɦаɬɢɬаɦɢ. Ⱦɢɫɩеɪɫɧɨе ɡɨɥɨɬɨ ɫɨɫɪеɞɨɬɨɱеɧɨ ɜ ɩɢɪɢɬе, а ɤɪуɩɧɨе 
ɫаɦɨɪɨɞɧɨе аɫɫɨɰɢɢɪуеɬ ɫ ɫуɥɶɮɢɞаɦɢ ɢ ɬеɥɥуɪɢɞаɦɢ. Ɂɨɥɨɬɨ ɧа ɦеɫɬɨɪɨɠɞеɧɢɢ ɨɛɪаɡуеɬ ɢ 
ɫаɦɨɫɬɨɹɬеɥɶɧɵе аɫɫɨɰɢаɰɢɢɢ ɫ ɤɢɧɨɜаɪɶɸ ɢ ɪеаɥɶɝаɪɨɦ. Ȼаɡɢɬ-уɥɶɬɪаɛаɡɢɬɨɜɵɣ ɤɨɦɩɥеɤɫ ɢɫɩɵɬаɥ 
ɧеɪаɜɧɨɦеɪɧɨе ɡеɥеɧɨɤаɦеɧɧɨе ɩеɪеɪɨɠɞеɧɢе (аɦɮɢɛɨɥ-ɤɜаɪɰ-аɥɶɛɢɬ-эɩɢɞɨɬɨɜаɹ аɫɫɨɰɢаɰɢɹ). Ɂɨɞ 
ɩɪɨɹɜɥɹеɬ ɧеɤɨɬɨɪɨе ɫхɨɞɫɬɜɨ ɫ ɞɪеɜɧɢɦɢ ɦеɫɬɨɪɨɠɞеɧɢɹɦɢ ɜ ɡеɥеɧɨɤаɦеɧɧɵх ɩɨɹɫах, ɧаɩɪɢɦеɪ ɫ 
Ʉеɪɤɥеɧɞ Ʌеɣɤ ɢ ɏɨɥɥɢɧɞɠеɪ ɜ Ʉаɧаɞе ɢɥɢ ɇɨɤɫɜɢɥ ɜ Ʉаɥɢɮɨɪɧɢɢ (ɇеɤɪаɫɨɜ,1988). 

 

 
 

Ɋɢɫ.5. ɋɯɟɦɚ ɝɟɨɥɨɝɢɱɟɫɤɨɝɨ ɫɬɪɨɟɧɢɹ Ɂɨɞɫɤɨɝɨ ɪɭɞɧɨɝɨ ɩɨɥɹ ( ɩɨ ɞɚɧɧɵɦ Ɂɨɞɫɤɨɣ ɝɟɨɥɨɝɢɱɟɫɤɨɣ 
ɩɚɪɬɢɢ,1984) 
1-ɢɡɜеɫɬɧɹɤɢ ɢ ɦеɪɝеɥɢ ɩɨɡɞɧеɝɨ ɫеɧɨɧа; 2-ɛаɡаɥɶɬɵ, ɢх ɥаɜɨɛɪеɤɱɢɢ ɢ ɬуɮɮɢɬɵ; 3-ɞаɣɤɢ ɝɪаɧɨɞɢɨɪɢɬ-ɩɨɪɮɢɪɨɜ; 
4-ɤɜаɪɰеɜɵе ɞɢɨɪɢɬɵ; 5-ɝаɛɛɪɨ; 6-аɦɮɢɛɨɥɢɬɵ; 7-ɫеɪɩеɧɬɢɧɢɡɢɪɨɜаɧɧɵе ɩеɪɢɞɨɬɢɬɵ ; 8-ɪаɡɪɵɜɵ; 9-ɪуɞɨɧɨɫɧɵе 
ɡɨɧɵ.  

Ɇеɝɪаɞɡɨɪɫɤɨе ɦеɫɬɨɪɨɠɞеɧɢе ɪаɫɩɨɥɨɠеɧɨ ɧа ɤɪаɸ Ⱦаɪаɥаɝɺɡɫɤɨɝɨ ɛɥɨɤа. Ɂɞеɫɶ ɦеɬаɦɨɪɮɢɱеɫɤɢе ɫɥаɧɰɵ 
ɞɨɤеɦɛɪɢɹ (ɪɢɫ. 6) ɩеɪеɤɪɵɬɵ ɤаɪɛɨɧаɬɧɨ-ɬеɪɪɢɝеɧɧɵɦɢ ɮɥɢɲеɩɨɞɨɛɧɵɦɢ ɦеɥɨɜɵɦɢ ɨɫаɞɤаɦɢ, ɤɨɬɨɪɵе, ɜ ɫɜɨɸ 
ɨɱеɪеɞɶ, ɜɜеɪх  ɩɨ ɪаɡɪеɡу ɫɦеɧɹɸɬɫɹ эɨɰеɧɨɜɵɦɢ ɜуɥɤаɧɨɝеɧɧɨ-ɨɫаɞɨɱɧɵɦɢ ɮɥɢɲɨɢɞаɦɢ. ɉɨɫɥеɞɧɢе ɧаɫɵɳеɧɵ 
ɫɢеɧɢɬаɦɢ, ɦɨɧɰɨɧɢɬаɦɢ, ɧеɮеɥɢɧɨɜɵɦɢ ɫɢеɧɢɬаɦɢ ɢ ɥаɦɩɪɨɮɢɪаɦɢ. ɇеɤɨɬɨɪɵе ɢɡ ɥаɦɩɪɨɮɢɪɨɜɵх ɬеɥ ɹɜɥɹɸɬɫɹ 
ɪуɞɨɜɦеɳаɸɳɢɦɢ. Ɂɨɥɨɬɨɧɨɫɧɵе ɬеɥа ɩɪеɞɫɬаɜɥеɧɵ уɡɤɢɦɢ, ɧɨ ɩɪɨɬɹɠɺɧɧɵɦɢ ɡɨɧаɦɢ аɪɝɢɥɥɢɡɢɬɨɜ. Ⱦɥɹ 
ɦеɫɬɨɪɨɠɞеɧɢɹ хаɪаɤɬеɪɧɵ ɪуɞɧɵе ɫɬɨɥɛɵ ɫ ɜɵɫɨɤɢɦɢ ɫɨɞеɪɠаɧɢɹɦɢ ɡɨɥɨɬа (ɞɨ 500ɝ/ɬ). Ɉɬɦеɱеɧɨ ɤаɤ ɫɜɨɛɨɞɧɨе 
ɫуɛɦɢɤɪɨɫɤɨɩɢɱеɫɤɨе ɡɨɥɨɬɨ, ɬаɤ ɢ ɫɜɹɡаɧɧɨе ɜ ɩɢɪɢɬе. ȼ ɤɜаɪɰеɜɵх ɠɢɥах, ɩɨɦɢɦɨ ɫаɦɨɪɨɞɧɨɝɨ ɡɨɥɨɬа, ɜ 
ɧеɛɨɥɶɲɨɦ ɤɨɥɢɱеɫɬɜе ɩɪɢɫуɬɫɬɜуɸɬ хаɥɶɤɨɩɢɪɢɬ, ɫɮаɥеɪɢɬ, ɝаɥеɧɢɬ, ɛɥеɤɥɵе ɪуɞɵ (ɬеɧɧаɧɬɢɬ), а ɬаɤɠе 
ɬеɥɥуɪɢɞɵ ɡɨɥɨɬа ɢ  ɫеɪеɛɪа (ɤаɥаɜеɪɢɬ,  ɩеɬɰɢɬ). 

 
ɏаɪаɤɬеɪɧɵɦɢ ɩɪɢɦеɪаɦɢ ɪɬуɬɧɵх ɦеɫɬɨɪɨɠɞеɧɢɣ Cеɜаɧɨ-Ⱥɤеɪɢɧɫɤɨɣ ɫуɬуɪɵ ɹɜɥɹɸɬɫɹ 

Ⱥɝɹɬаɝɫɤɨе ɢ Ʌеɜɫɤɨе Ⱥɡеɪɛаɣɞɠаɧа. 
Ⱥɝɹɬаɝɫɤɨе ɦеɫɬɨɪɨɠɞеɧɢе ɪаɫɩɨɥɠеɧɨ ɧа ɫɬɵɤе ɸɝɨ-ɡаɩаɞɧɨɝɨ ɤɪɵɥа ɋаɪɵɛаɛɢɧɫɤɨɝɨ 

ɫɢɧɤɥɢɧɨɪɢɹ ɫ Ʉеɥɶɛаɞɠаɪɫɤɨɣ ɧаɥɨɠеɧɧɨɣ ɞеɩɪеɫɫɢеɣ. ȼ ɩɪеɞеɥах ɪуɞɧɨɝɨ ɩɨɥɹ ɜеɪхɧеɦеɥɨɜɵе 
ɤаɪɛɨɧаɬɧɨ-ɬеɪɪɢɝеɧɧɵе ɩɨɪɨɞɵ ɨɛɪаɡуɸɬ аɧɬɢɤɥɢɧаɥɶ. Ɉɫɧɨɜɧɵе ɪɬуɬɧɵе ɪуɞɨɩɪɨɹɜɥеɧɢɹ ɩɨɥɹ 
ɪаɡɦеɳеɧɵ ɜ ɧɢɠɧеɫеɧɨɦаɧɫɤɢх ɨɬɥɨɠеɧɢɹх ɢ ɧа ɢх ɤɨɧɬаɤɬе ɫ ɥɢɫɬɜеɧɢɬɢɡɢɪɨɜаɧɧɵɦɢ 
ɫеɪɩеɧɬɢɧɢɬаɦɢ. Ʉɢɧɨɜаɪɶ ɨɛɪаɡуеɬ ɩɪɨɠɢɥɤɢ ɢ ɜɤɪаɩɥеɧɧɨɫɬɶ ɜ ɛɪеɤɱɢɪɨɜаɧɧɨɣ ɡɨɧе – ɬ.ɧ. «ɪуɞɧɨɦ» 
ɪаɡɥɨɦе. ɉаɪаɦеɬɪɵ ɪуɞɧɨɝɨ ɬеɥа №1 ɫɥеɞуɸɳɢе: ɧа ɞɧеɜɧɨɣ ɩɨɜеɪхɧɨɫɬɢ еɝɨ ɞɥɢɧа 24 ɦ, ɫɪеɞɧɹɹ 
ɦɨɳɧɨɫɬɶ 5,0 ɦ, ɫɪеɞɧее ɫɨɞеɪɠаɧɢе ɪɬуɬɢ 1,53%; ɧɢɠе – ɧа ɝɨɪɢɡɨɧɬе ɲɬɨɥɶɧɢ №6 – 18,5 ɦ ɩɪɢ ɦɨɳ-
ɧɨɫɬɢ 4 ɦ ɢ ɫɪеɞɧеɦ ɫɨɞеɪɠаɧɢɢ ɪɬуɬɢ 2,81%; ɝɥуɛɠе – ɧа ɝɨɪɢɡɨɧɬе ɲɬɨɥɶɧɢ №4 – 65 ɦ ɩɪɢ ɦɨɳɧɨɫɬɢ 
3,4 ɦ ɢ ɫɪеɞɧеɦ ɫɨɞеɪɠаɧɢɢ ɪɬуɬɢ 1,98%.. 

 Ʌеɜɫɤɨе ɦеɫɬɨɪɨɠɞеɧɢе ɫɥɨɠеɧɨ ɢɧɬеɧɫɢɜɧɨ ɞɢɫɥɨɰɢɪɨɜаɧɧɵɦɢ ɤаɪɛɨɧаɬɧɵɦɢ ɢ ɩеɫɱаɧɨ-
ɝɥɢɧɢɫɬɵɦɢ ɨɬɥɨɠеɧɢɹɦɢ ɜеɪхɧеɝɨ ɦеɥа, ɤɨɬɨɪɵе ɩɪɨɪɜаɧɵ ɪɢɨɥɢɬаɦɢ, ɪɢɨɞаɰɢɬаɦɢ ɢ аɧɞеɡɢɬɨ-
ɞаɰɢɬаɦɢ. ɇа ɦеɫɬɨɪɨɠɞеɧɢɢ ɜɵɹɜɥеɧɨ ɩɹɬɶ ɪɬуɬɧɵх ɢ ɨɞɧɨ ɫуɪɶɦɹɧɨе ɬеɥɨ  ɜ ɩеɫɱаɧɢɤах ɢ 
ɢɡɜеɫɬɧɹɤах ɤаɦɩаɧа. Теɥа ɢɦеɸɬ ɥɢɧɡɨɜɢɞɧуɸ ɮɨɪɦу. Ɇаɫɲɬаɛɵ ɬеɥ: ɬеɥɨ №1 ɛɥɢɡɦеɪɢɞɢɨɧаɥɶɧɨɝɨ 
ɩɪɨɫɬɢɪаɧɢɹ, ɧа ɩɨɜеɪхɧɨɫɬɢ еɝɨ ɞɥɢɧа – 28 ɦ, ɦɨɳɧɨɫɬɶ  – 2,4 ɦ, ɧа ɝɨɪɢɡɨɧɬе ɲɬɨɥɶɧɢ №6 – 45 ɦ, 
ɦɨɳɧɨɫɬɶ – 7,8 ɦ, ɫɪеɞɧее ɫɨɞеɪɠаɧɢе ɪɬуɬɢ – 0,78%; ɬеɥɨ №2 ɪаɫɩɨɥɨɠеɧɨ ɜ 25 ɦ ɨɬ ɩеɪɜɨɝɨ, 
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ɩɪɨɫɬɢɪаеɬɫɹ ɧа ɫеɜеɪɨ-ɡаɩаɞ, ɞɥɢɧа еɝɨ ɧа ɞɧеɜɧɨɣ ɩɨɜеɪхɧɨɫɬɢ 17 ɦ, ɫɪеɞɧɹɹ ɦɨɳɧɨɫɬɶ 4,2 ɦ, ɫɪеɞɧее 
ɫɨɞеɪɠаɧɢе ɪɬуɬɢ 0,78%; ɬеɥɨ №3   ɢɦееɬ ɞɥɢɧу ɧа ɩɨɜеɪхɧɨɫɬɢ 15 ɦ, ɫɪеɞɧɸɸ ɦɨɳɧɨɫɬɶ 1,5 ɦ, ɫɪеɞɧее 
ɫɨɞеɪɠаɧɢе ɪɬуɬɢ 0,9%.  

ȼ ɸɠɧɨɣ ɱаɫɬɢ Ɇаɥɨɝɨ Ʉаɜɤаɡа (ɤаɤ ɜ Ⱥɪɦеɧɢɢ, ɬаɤ ɢ ɜ Ⱥɡеɪɛаɣɞɠаɧе) ɢɡɜеɫɬɧɵ 
ɦɨɥɢɛɞеɧɩɨɪɮɢɪɨɜɵе ɢ ɦеɞɧɨ-ɦɨɥɢɛɞеɧɩɨɪɮɢɪɨɜɵе ɦеɫɬɨɪɨɠɞеɧɢɹ ( ɤɪуɩɧɨе Ʉаɞɠаɪаɧ, ɫɪеɞɧеɝɨ 
ɦаɫɲɬаɛа - Ⱥɝаɪаɤ, Ʌɢɱɤ, Ⱦаɫɬаɤеɪɬ ɜ Ⱥɪɦеɧɢɢ; Ƚеɣɞаɝ, Ƚеɣ-Ƚеɥɶ, ɉаɪаɝаɱаɣ, Ʉаɩуɞɠɢх, Ⱦɢахɱаɣ ɢ ɞɪ. 
ɜ Ⱥɡеɪɛаɞɠаɧе), ɜɛɥɢɡɢ ɤɨɬɨɪɵх ɪаɡɦеɳеɧɵ ɢ ɡɨɥɨɬɨ-ɩɨɥɢɦеɬаɥɥɢɱеɫɤɢе «ɫаɬеɥɥɢɬɧɵе» 
ɪуɞɨɩɪɨɹɜɥеɧɢɹ. ɇеɤɨɬɨɪɵе ɢɡ ɦеɞɧɨ-ɦɨɥɢɛɞеɧɩɨɪɮɢɪɨɜɵх ɨɬɪаɛɨɬаɧɵ. ɇаɢɛɨɥее ɩɪеɞɫɬаɜɢɬеɥɶɧɵɦ 
ɹɜɥɹеɬɫɹ ɦеɞɧɨ-ɦɨɥɢɛɞеɧɨɜɨе Ʉаɞɠаɪаɧɫɤɨе ɦеɫɬɨɪɨɠɞеɧɢе (ɪɢɫ. 7) ɜ Ⱥɪɦеɧɢɢ (ɡаɩаɫɵ: 4,5 ɦɥɧ. ɬ ɦеɞɢ 
ɢ ɨɤɨɥɨ 450 ɬɵɫ. ɬ ɦɨɥɢɛɞеɧа), ɤɫɬаɬɢ ɤɨɬɨɪɨе ɢ ɫеɝɨɞɧɹ эɤɫɩɥуаɬɢɪуеɬɫɹ.. Ɂɞеɫɶ ɨɪуɞеɧеɧɢе 
ɩɪɢуɪɨɱеɧɨ ɤ ɤɨɧɬаɤɬу ɨɥɢɝɨɰеɧɨɜɵх ɦɨɧɰɨɧɢɬ-ɫɢеɧɢɬɨɜ  ɫ ɛɨɥее ɦɨɥɨɞɵɦɢ ɩɨɪɮɢɪɨɜɢɞɧɵɦɢ 
ɝɪаɧɨɞɢɨɪɢɬаɦɢ. Ɇɢɧеɪаɥɢɡɨɜаɧɧɵе уɱаɫɬɤɢ ɧаɫɵɳеɧɵ ɢɧɬɪаɪуɞɧɵɦɢ (ɝɪаɧɨɞɢɨɪɢɬ-ɩɨɪɮɢɪɵ) ɢ 
ɞɨɪуɞɧɵɦɢ (ɞɢɨɪɢɬɨɜɵе ɩɨɪɮɢɪɢɬɵ, ɫɢеɧɢɬ-ɩɨɪɮɢɪɵ) ɞаɣɤɨɨɛɪаɡɧɵɦɢ ɬеɥаɦɢ. ɇа ɦеɫɬɨɪɨɠɞеɧɢɢ 
ɜɧуɬɪɢ ɪуɞɨɧɨɫɧɨɝɨ ɲɬɨɤɜеɪɤа ɜɵɞеɥеɧɵ ɞɨɪуɞɧɵе аɦɮɢɛɨɥ-ɛɢɨɬɢɬɨɜɵе, ɦɨɥɢɛɞеɧɫɨɞеɪɠаɳɢе  
ɩɨɥеɜɨɲɩаɬ-ɤɜаɪɰеɜɵе ɢ ɦеɞɶɫɨɞеɪɠаɳɢе (ɫ ɦɨɥɢɛɞеɧɨɦ) ɫеɪɢɰɢɬɨɜɵе ɦеɬаɫɨɦаɬɢɬɵ. ȼɨɤɪуɝ 
ɩɨɪɮɢɪɨɜɵх ɢɧɬɪуɡɢɣ ɩɪɨɹɜɥеɧɵ эɤɫɩɥɨɡɢɜɧɵе ɛɪеɤɱɢɢ, а ɮаɧеɪɢɬɨɜаɹ ɪаɦа ɢɫɩɵɬаɥа ɨɛɴɺɦɧɨе 
«ɩɪɨɩаɪɢɜаɧɢе» – ɤɜаɪɰ-ɩɨɥеɜɨɲɩаɬɨɜɨе ɢɡɦеɧеɧɢе.  ɋɨɞеɪɠаɧɢе ɦеɞɢ ɫɨɫɬаɜɥɹеɬ 0,2- 1%, ɦɨɥɢɛɞеɧа – 
0,03-0,15%. Иɡ ɪуɞ Ʉаɞɠаɪаɧа ɢɡɜɥеɤаеɬɫɹ ɡɨɥɨɬɨ, ɫеɪеɛɪɨ, ɪеɧɢɣ, ɫеɥеɧ, ɬеɥɥуɪ, ɜɢɫɦуɬ.    

 

 
 

Ɋɢɫ. 6. ɋɯɟɦɚ ɝɟɨɥɨɝɢɱɟɫɤɨɝɨ ɫɬɪɨɟɧɢɹ Ɇɟɝɪɚɞɡɨɪɫɤɨɝɨ ɪɭɞɧɨɝɨ ɩɨɥɹ (ɩɨ ɞɚɧɧɵɦ Ɇɟɝɪɚɞɡɨɪɫɤɨɣ   
ɝɟɨɥɨɝɢɱɟɫɤɨɣ ɩɚɪɬɢɢ). 
1-ɱеɬɜеɪɬɢɱɧɵе ɨɬɥɨɠеɧɢɹ; ɫɪеɞɧеэɨɰеɧɨɜɵе: 2-ɬɪахɢаɧɞеɡɢɬɵ, ɬуɮɮɢɬɵ, 3-ɧеɮеɥɢɧɨɜɵе ɫɢеɧɢɬɵ, 5-ɤɜаɪ-ɰеɜɵе 
ɦɨɧɰɨɧɢɬɵ, 6-ɫɢеɧɢɬ-ɩɨɪɮɢɪɵ, 7-ɳеɥɨɱɧɵе ɥаɦɩɪɨɮɢɪɵ; 8-ɦеɥɨɜɵе ɤɜаɪɰеɜɵе ɞɢɨɪɢɬɵ; 9-ɤɜаɪɰ-ɫеɪɢɰɢɬɨɜɵе (ɫ 
ɤаɪɛɨɧаɬɨɦ) ɦеɬаɫɨɦаɬɢɬɵ; 10-ɠɢɥɶɧɵе ɪуɞɧɵе ɬеɥа: а-ɜɵхɨɞɹɳɢе ɧа ɩɨɜеɪхɧɨɫɬɶ, ɜ-ɫɥеɩɵе; 11-ɪаɡɪɵɜɵ. 

 

 
 

Ɋɢɫ.7. ɋɯɟɦɚɬɢɱɟɫɤɢɣ ɪɚɡɪɟɡ ɱɟɪɟɡ ɐɟɧɬɪɚɥɶɧɭɸ ɱɚɫɬɶ Ʉɚɞɠɚɪɚɧɫɤɨɝɨ ɪɭɞɧɨɝɨ ɩɨɥɹ (ɩɨ ɞɚɧɧɵɦ Ɇɤɪɬɱɹɧɚ, 
Ʉɚɪɚɦɹɧɚ, Ⱥɪɟɜɲɚɬɹɧɚ, 1969). 
1-ɦɨɧɰɨɧɢɬɵ; ɩɨɪɮɢɪɨɜɵе ɬеɥа: 2-ɪаɧɧɢе ɝɪаɧɨɞɢɨɪɢɬ- ɢ ɝɪаɧɢɬ-ɩɨɪɮɢɪɵ, 3-ɩɨɡɞɧɢе ɝɪаɧɨɞɢɨɪɢɬ-ɩɨɪɮɢɪɵ; 4-
аɪɝɢɥɥɢɡɢɬɵ ɫɨ ɲɬɨɤɜеɪɤɨɜɨɣ ɦеɞɧɨ-ɦɨɥɢɛɞеɧɨɜɨɣ ɦɢɧеɪаɥɢɡаɰɢеɣ; 5-ɤɜаɪɰ-ɫуɥɶɮɢɞɧɵе (ɩɪеɨɛɥаɞаеɬ ɦɨ-
ɥɢɛɞеɧɢɬ) ɠɢɥɵ; 6-ɤɜаɪɰ-ɤаɪɛɨɧаɬɧɵе ɫɢɫɬеɦɵ ɩɪɨɠɢɥɤɨɜ; 7-ɝɪаɧɢɰɵ ɝɢɞɪɨɬеɪɦаɥɶɧɨ ɢɡɦеɧɺɧɧɵх ɩɨɪɨɞ ɫ 
ɪуɞɧɨɣ ɦɢɧеɪаɥɢɡаɰɢеɣ. 
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Иɡ ɜɵɲеɩɪɢɜеɞɺɧɧɨɝɨ ɤɪаɬɤɨɝɨ ɨɛɡɨɪа ɹɜɫɬɜуеɬ, ɱɬɨ ɪуɞɧɵɣ ɩɨɬеɧɰɢаɥ Ɇаɥɨɝɨ Ʉаɜɤаɡа 
ɨɩɪеɞеɥɹɸɬ ɩɪɨɹɜɥеɧɧɵе ɡɞеɫɶ ɦеɞɧɨ-ɦɨɥɢɛɞеɧɩɨɪɮɢɪɨɜɵе, ɜуɥɤаɧɨɝеɧɧɵе ɦеɞɧɵе ɢ ɡɨɥɨɬɵе, 
ɫɨɛɫɬɜеɧɧɨ ɡɨɥɨɬɨɪуɞɧɵе ɢ ɫɤаɪɧɨɜɨ-ɠеɥеɡɨɪуɞɧɵе ɦеɫɬɨɪɨɠɞеɧɢɹ. ɑɬɨ ɤаɫаеɬɫɹ ɝеɧеɬɢɱеɫɤɢх 
ɩɪеɞɫɬаɜɥеɧɢɣ ɨ ɪаɡɜɢɬɢɢ ɪуɞɧɨ-ɦаɝɦаɬɢɱеɫɤɢх ɫɢɫɬеɦ, ɛɵɬуɸɳɢх ɜ ɧаɫɬɨɹɳее ɜɪеɦɹ, ɬɨ ɨɧɢ ɜɤɪаɬɰе 
ɜɵɝɥɹɞɹɬ ɫɥеɞуɸɳɢɦ ɨɛɪаɡɨɦ.  Ȼɨɥее ɩɨɞɪɨɛɧаɹ ɢɧɮɨɪɦаɰɢɹ ɨ ɝеɧеɡɢɫе ɪуɞ ɦɨɠеɬ ɛɵɬɶ ɩɨɱеɪɩɧуɬа ɢɡ 
ɪаɛɨɬ аɜɬɨɪɨɜ (Ʉеɤеɥɢɹ, Раɬɦаɧ, Тɜаɥɱɪеɥɢɞɡе, 1987; Ʉеɤеɥɢɹ, əɪɨɲеɜɢɱ, Раɬɦаɧ, 1991; Ʉеɤеɥɢɹ, 
Ⱥɦɛɨɤаɞɡе, Раɬɦаɧ, 1993; KОФОХТК ОЭ КХ., 2004; Ȼаɛа-ɡаɞе ɢ ɞɪ., 2012).   

Ɇеɞɧɨ- ɢ ɦɨɥɢɛɞеɧɩɨɪɮɢɪɨɜɵе ɦеɫɬɨɪɨɠɞеɧɢɹ ɹɜɥɹɸɬɫɹ ɬɢɩɢɱɧɵɦɢ ɩɪеɞɫɬаɜɬеɥɹɦɢ 
ɦеɫɬɨɪɨɠɞеɧɢɣ ɩɥуɬɨɧɨɝеɧɧɨɝɨ ɤɥаɫɫа. Ɂɞеɫɶ ɤɪуɩɧɵе ɢɧɬɪуɡɢɢ, ɤɨɬɨɪɵе ɤ ɦɨɦеɧɬу ɮуɧɤɰɢɨɧɢɪɨɜаɧɢɹ 
ɩɨɪɮɢɪɨɜɵх ɫɢɫɬеɦ ɛɵɥɢ ɪаɫɤɪɢɫɬаɥɥɢɡɨɜаɧɵ, ɫуɞɹ ɩɨ ɱɺɬɤɨɣ ɡаɜɢɫɢɦɨɫɬɢ ɪуɞ ɨɬ ɢх ɩеɬɪɨхɢɦɢɱеɫɤɨɝɨ 
ɫɨɫɬаɜа, ɢɝɪаɥɢ ɧеɦаɥɨɜаɠɧуɸ ɪɨɥɶ ɜ ɨɛеɫɩеɱеɧɢɢ ɮɥɸɢɞɨɜ ɪуɞɧɵɦɢ ɤɨɦɩɨɧеɧɬаɦɢ. 

 ɉɨɪɮɢɪɨɜɵɟ ɦɟɫɬɨɪɨɠɞɟɧɢɹ ɹɜɥɹɸɬɫɹ ɩɪɢɦеɪɨɦ ɦаɤɫɢɦаɥɶɧɨɝɨ ɫɛɥɢɠеɧɢɹ, а ɢɧɨɝɞа ɢ 
ɫɨɜɦеɳеɧɢɹ ɡɨɧ ɪаɡɝɪуɡɨɤ ɮɥɸɢɞɧɵх ɫɢɫɬеɦ ɫɢх эɧеɪɝɨɢɫɬɨɱɧɢɤɨɦ. ɉɨɪɮɢɪɨɜɵе ɢɧɬɪуɡɢɢ ɜ ɩеɪɢɨɞ 
ɮуɧɤɰɢɨɧɢɪɨɜаɧɢɹ ɮɥɸɢɞɧɵх ɫɢɫɬеɦ ɪаɡɦеɳаɥɢɫɶ ɧа ɝɥуɛɢɧах ɨɬ 1 ɞɨ 3 ɤɦ, а ɢх ɤɪɢɫɬаɥɥɢɡаɰɢɹ 
ɩɪɨɢɫхɨɞɢɥа ɜ ɢɧɬеɪɜаɥе ɬеɦɩеɪаɬуɪ 1230-8000ɋ (Тɢɬɥɢ, Ȼɢɧ,1984; Ʉɪɢɜɰɨɜ ɢ ɞɪ., 1987).Ɉɛɥаɫɬɹɦɢ 
ɫɬаɧɨɜɥеɧɢɹ ɮаɧеɪɢɬɨɜɵх ɢɧɬɪуɡɢɣ ɹɜɥɹɥɢɫɶ ɛɨɥее ɝɥуɛɨɤɢе (5-10 ɤɦ) ɡɨɧɵ ɡеɦɧɨɣ ɤɨɪɵ.  

Ɇɧɨɝɢе ɢɫɫɥеɞɨɜаɬеɥɢ (Тɢɬɥɢ, Ȼɢɧ,1984; Ʉɪɢɜɰɨɜ ɢ ɞɪ.,1987; Ʉɪɢɜɰɨɜ,1989; Ɂɜеɡɞɨɜ ɢ ɞɪ.,1989) 
ɩɪɢɲɥɢ ɤ ɜɵɜɨɞу ɨ ɬɨɦ, ɱɬɨ ɜ ɪуɞɧɨɦ ɩɪɨɰеɫɫе уɱаɫɬɜɨɜаɥɢ ɤɨɦɩɨɧеɧɬɵ, ɢɦеɸɳɢе ɤаɤ ɦаɝɦаɬɢɱеɫɤɢɣ, 
ɬаɤ ɢ эɤɡɨɝеɧɧɵɣ ɢɫɬɨɱɧɢɤɢ (ɢɡɨɬɨɩɧɨ-ɝеɨхɢɦɢɱеɫɤɢе ɞаɧɧɵе). Ɉɫɬаеɬɫɹ ɢ ɫеɝɨɞɧɹ ɩɨɩуɥɹɪɧɨɣ ɦɨɞеɥɶ 
ɞɜух ɮɥɸɢɞɨɜ (Теɣɥɨɪ,1982). ɇаɦɢ ɩɪеɞɩɨɱɬеɧɢе ɨɬɞаɺɬɫɹ ɦаɝɦаɬɢɱеɫɤɨɦу ɢɫɬɨɱɧɢɤу ɪуɞɧɨɝɨ 
ɜеɳеɫɬɜа. Ɇɢɧеɪаɥɨɨɛɪаɡɨɜаɧɢе ɦɵɫɥɢɬɫɹ ɤаɤ ɩɪɨɰеɫɫ, ɩɪɨɬеɤаɸɳɢɣ ɜ еɞɢɧɨɦ ɩɨɪɨɜɨ-ɜɨɞɧɨɦ 
ɩɪɨɫɬɪаɧɫɬɜе ɜɨɤɪуɝ ɢɧɬɪуɡɢɣ, ɜɧуɬɪɢ ɤɨɬɨɪɨɝɨ ɪуɞɧɵе ɤɨɦɩɨɧеɧɬɵ ɩеɪеɦеɳаɥɢɫɶ ɞɢɮɮуɡɢɨɧɧɨ ɢ 
ɜɵɩаɞаɥɢ ɜ ɜɢɞе ɡɨɥеɣ ɩɪɢ ɞɨɫɬɢɠеɧɢɢ ɤɪɢɬɢɱеɫɤɢх ɬеɦɩеɪаɬуɪ. ɇа ɬеɦɩеɪаɬуɪɧɨɦ ɛаɪɶеɪе 
ɩɪɨɢɫхɨɞɢɥɨ ɪаɡɪуɲеɧɢе ɦеɬаɥɥɨɤɨɦɩɥеɤɫɨɜ ɡа ɫɱɺɬ уɜеɥɢɱеɧɢɹ ɬеɦɩеɪаɬуɪɵ ɢ ɫɨɨɬɜеɬɫɬɜеɧɧɨ 
уɫɢɥеɧɢɹ ɫɬеɩеɧɢ аɫɫɨɰɢɢɪɨɜаɧɧɨɫɬɢ ɤɢɫɥɨɬɧɵх ɤɨɦɩɨɧеɧɬɨɜ (H2S, HCl ɢ ɞɪ.). ɉɪеɞɩɨɥаɝаеɬɫɹ,ɱɬɨ 
ɮуɧɤɰɢɨɧɢɪɨɜаɧɢɸ ɮɥɸɢɞɧɨɣ ɫɢɫɬеɦɵ ɩɪеɞɲеɫɬɜɨɜаɥɢ ɫɥеɞуɸɳɢе ɫɨɛɵɬɢɹ: ɩɨɫɬɫɨɥɢɞуɫɧɨе 
ɨɫɬɵɜаɧɢе ɩɨɪɮɢɪɨɜɵх ɢɧɬɪуɡɢɣ (800-4500ɋ) ɫ ɩɨɫɬуɩɥеɧɢеɦ ɧаɞɤɪɢɬɢɱеɫɤɨɝɨ ɮɥɸɢɞа ɜ ɤɨɧɬɪаɤ-
ɰɢɨɧɧɵе ɬɪеɳɢɧɵ (ɮɪɨɧɬаɥɶɧɵе ɡɨɧɵ), а ɡаɬеɦ ɢ ɜɫɤɢɩаɧɢе ɮɥɸɢɞа (450-4000ɋ ɢ 70-80Ɇɉа) ɫ еɝɨ 
ɪаɡɞеɥеɧɢеɦ ɧа ɜɵɫɨɤɨɦɢɧеɪаɥɢɡɨɜаɧɧɵɣ ɪаɫɫɨɥ ɢ ɝаɡɨɜɨ-ɜɨɞɧуɸ ɫɦеɫɶ.ɇа уɪɨɜɧе ɤɨɧɰеɧɬɪаɰɢɢ 
ɪаɫɫɨɥа (ɢɥɢ ɡɨɧ ɨɳеɥаɱɢɜаɧɢɹ ɮɥɸɢɞа ɜ ɪеɡуɥɶɬаɬе ɨɬɞеɥеɧɢɹ ɝаɡɨɜɵх ɫɨɫɬаɜɥɹɸɳɢх) ɛɵɥɢ 
ɫɮɨɪɦɢɪɨɜаɧɵ ɤɜаɪɰ-ɩɨɥеɜɨɲɩаɬɨɜɵе ɦеɬаɫɨɦаɬɢɬɵ, а ɜ ɫɨɫеɞɧɢх ɫ ɧɢɦɢ ɡɨɧах ɩɨɞ ɜɨɡɞеɣɫɬɜɢеɦ 
ɫɦеɫɢ ɤɢɫɥɵх ɝаɡɨɜ ɢ ɩɪɢ уɱаɫɬɢɢ ɪаɧее ɨɛɪаɡɨɜаɧɧɵх ɩɥɺɧɨɱɧɵх ɪаɫɬɜɨɪɨɜ – ɡɨɧɵ 
ɫɪеɞɧеɬеɦɩеɪаɬуɪɧɵх ɩɪɨɩɢɥɢɬɨɜ. ɉɨ ɞаɧɧɵɦ ɬеɪɦɨɛаɪɨхɢɦɢɱеɫɤɢх ɢɫɫɥеɞɨɜаɧɢɣ (Рехаɪɫɤɢɣ ɢ 
ɞɪ.,1983; Тɢɬɥɢ, Ȼɢɧ, 1984; Раɬɦаɧ ɢ ɞɪ.,1985; əɪɨɲеɜɢɱ, 1985; Ⱥɪеɜаɞɡе,1989) ɩɪɨɩɢɥɢɬɨɜɵе ɢ ɤɜаɪɰ-
ɩɨɥеɜɨɲɩаɬɨɜɵе ɡɨɧɵ ɛɵɥɢ ɨɛɪаɡɨɜаɧɵ ɛɥɢɡɫɢɧхɪɨɧɧɨ ɜ ɢɧɬеɪɜаɥе ɬеɦɩеɪаɬуɪ 450-3000ɋ. ɉɪɢ эɬɨɦ, 
еɫɥɢ ɪуɞɨɧаɤɨɩɥеɧɢе ɧа ɦɨɥɢɛɞеɧɩɨɪɮɢɪɨɜɵх ɦеɫɬɨɪɨɠɞеɧɢɹх ɜɨɫɩɪɢɧɢɦаеɬɫɹ ɤаɤ ɛɥɢɡɫɢɧхɪɨɧɧɨе ɫ 
ɩɪɨɰеɫɫɨɦ ɤаɥɢɲɩаɬɢɡаɰɢɢ, ɬɨ ɧа ɞɪуɝɢх ɬɢɩах ɦеɫɬɨɪɨɠɞеɧɢɣ –  ɤаɤ ɩɪɨɰеɫɫ ɩɨɞɝɨɬɨɜɢɬеɥɶɧɵɣ. ɇа 
ɦеɫɬɨɪɨɠɞеɧɢɹх ɦеɞɧɨɝɨ ɩɪɨɮɢɥɹ ɜ ɧаɱаɥе ɦɢɧеɪаɥɨɨɛɪаɡɨɜаɧɢɹ ɨɞɧɨɜɪеɦеɧɧɨ ɫ ɤɜаɪɰеɦ ɜɵɞеɥɹɥɫɹ ɢ 
аɧɝɢɞɪɢɬ  (ɢɧɬеɪɜаɥɵ ɬеɦɩеɪаɬуɪ 380-3400ɋ). ɋɬаɛɢɥɶɧɨе ɪуɞɨɧаɤɨɩɥеɧɢе ɩɪɨɬеɤаɥɨ ɩɪɢ ɬеɦɩеɪаɬуɪах 
300-2000ɋ ɢ ɞаɜɥеɧɢɢ ɨɤɨɥɨ 50 Ɇɉа. ȼ ɤаɠɞɨɦ ɤɨɧɤɪеɬɧɨɦ уɱаɫɬɤе ɦɢɧеɪаɥɨɨɛɪаɡɨɜаɧɢɹ, ɜ ɫɜɹɡɢ ɫ 
ɨɬɫɬуɩɥеɧɢеɦ ɤɪɢɬɢɱеɫɤɢх ɢɡɨɬеɪɦ, ɩɪɨɢɫхɨɞɢɥɨ уɜеɥɢɱеɧɢе ɤɢɫɥɨɬɧɨɫɬɢ ɪаɫɬɜɨɪа, ɨ ɱɺɦ 
ɫɜɢɞеɬеɥɶɫɬɜуеɬ ɡаɤɨɧɨɦеɪɧɨе ɧаɥɨɠеɧɢе ɤɜаɪɰ-ɫеɪɢɰɢɬɨɜɨɝɨ ɩаɪаɝеɧеɡɢɫа ɧа ɮеɥɶɞɲɩаɬɨɥɢɬɵ. 

ɇа ɩɪɢɦеɪе ɦаɬеɪɢаɥа Техуɬɫɤɨɝɨ ɢ Ʉаɞɠаɪаɧɫɤɨɝɨ ɦеɫɬɨɪɨɠɞеɧɢɣ, ɦɨɠɧɨ ɩɪɢɞɬɢ ɤ ɜɵɜɨɞу ɨ 
ɫɬуɩеɧɱаɬɨɦ ɮɨɪɦɢɪɨɜаɧɢɢ «ɩɨɪɮɢɪɨɜɵх»  ɪуɞ. ɗɬɢ ɡаɤɥɸɱеɧɢɹ ɨɫɧɨɜаɧɵ ɧа ɝеɨхɢɦɢɱеɫɤɢх ɞаɧɧɵх. 
ɇа ɩɨɞɝɨɬɨɜɢɬеɥɶɧɨɦ эɬаɩе ɜɵɩɥаɜɥɹɥɢɫɶ ɦаɝɦɵ ɢɡ ɧɢɡɨɜ ɤɨɪɵ ɢ ɜеɪхɧеɣ ɦаɧɬɢɢ; ɡаɬеɦ ɦаɝɦаɬɢɱеɫɤɢе 
ɩɥɸɦɵ ɩеɪеɦеɳаɥɢɫɶ ɤ ɩɨɜеɪхɧɨɫɬɢ ɢ ɤɪɢɫɬаɥɥɢɡɨɜаɥɢɫɶ ɧа ɝɥуɛɢɧах ɞɨ 3 ɤɦ. ɇа ɡаɤɥɸɱɢɬеɥɶɧɨɦ 
эɬаɩе ɜɧеɞɪɹɥɢɫɶ ɜ ɡаɬɜеɪɞеɜɲɢе ɮаɧеɪɢɬɨɜɵе ɦаɫɫɢɜɵ ɩɨɪɮɢɪɨɜɵе ɬеɥа, ɩɨɞ ɜɨɡɞеɣɫɬɜɢеɦ ɬеɩɥɨɜɨɝɨ 
ɩɨɥɹ ɤɨɬɨɪɵх ɢ ɜɵɫɜɨɛɨɠɞаɸɳɢхɫɹ ɢɡ ɧɢх ɥеɝɤɨɥеɬуɱɢх ɤɨɦɩɨɧеɧɬɨɜ, ɩɪɢ ɜɡаɢɦɨɞеɣɫɬɜɢɢ ɫ 
ɦɢɧеɪаɥɢɡɨɜаɧɧɵɦɢ ɩɨɪɨɜɵɦɢ ɜɨɞаɦɢ ɡаɪɨɠɞаɥɢɫɶ ɢ ɮуɧɤɰɢɨɧɢɪɨɜаɥɢ «ɩɨɪɮɢɪɨɜɵе» ɝɢɞɪɨɫɢɫɬеɦɵ. 
ȼɨɞɧɨ-ɩɨɪɨɜɨе ɩɪɨɫɬɪаɧɫɬɜɨ ɜ ɮаɧеɪɢɬɨɜɨɣ ɢɧɬɪуɡɢɢ ɛɵɥɨ ɡаɤɪɵɬɵɦ, ɜ ɩɪеɞеɥах ɤɨɬɨɪɨɝɨ ɪуɞɧɵе 
ɤɨɦɩɨɧеɧɬɵ эɤɫɬɪаɝɢɪɨɜаɥɢɫɶ ɢɡ ɜɦеɳаɸɳɢх ɪуɞɵ ɩɨɪɨɞ. Руɞɧɵе ɤɨɦɩɨɧеɧɬɵ ɞɢɮɮуɧɞɢɪɨɜаɥɢ ɜ 
ɬеɪɦɨɝɪаɞɢеɧɬɧɨɦ ɩɨɥе, ɫɨɡɞаɧɧɵɦ ɩɨɪɮɢɪɨɜɵɦɢ ɬеɥаɦɢ, ɞɨɫɬɢɝаɥɢ ɨɛɥаɫɬеɣ ɤɪɢɬɢɱеɫɤɢх ɬеɦɩеɪаɬуɪ, 
ɝɞе ɢ ɩɪɨɢɫхɨɞɢɥɨ ɜɵɩаɞеɧɢе ɫуɥɶɮɢɞɧɵх ɦɢɧеɪаɥɨɜ. 

      Ɇɧɨɝɢе ɢɫɫɥеɞɨɜаɬеɥɢ ɞɨɩуɫɤаɸɬ, ɱɬɨ ɝɢɞɪɨɫɢɫɬеɦɵ ɜɭɥɤɚɧɨɝɟɧɧɵɯ ɦɟɫɬɨɪɨɠɞɟɧɢɣ 
ɰɜеɬɧɵх ɦеɬаɥɥɨɜ ɪаɡɜɢɜаɥɢɫɶ ɩɨ ɩɪɢɧɰɢɩу ɤɨɧɜеɤɬɢɜɧɨɣ ɦɨɞеɥɢ, ɩɨɞɪаɡуɦеɜаɸɳеɣ ɜɨɜɥеɱеɧɢе 
эɤɡɨɝеɧɧɵх ɜɨɞ ɩɨɞ ɜɨɡɞеɣɫɬɜɢеɦ ɬеɩɥɨɜɨɝɨ ɩɨɥɹ ɢɧɬɪуɡɢɣ ɜ ɝɢɞɪɨɬеɪɦаɥɶɧɵɣ ɩɪɨɰеɫɫ(Ɏɪаɧɤɥɢɧ ɢ 
ɞɪ.,1984; Ɉɜɱɢɧɧɢɤɨɜ, 1988; Ʉɪɢɜɰɨɜ, 1989 ɢ ɦɧɨɝɢе ɞɪ.) ɉɪɢ эɬɨɦ ɨɫɬаеɬɫɹ ɩɪɨɛɥеɦаɬɢɱɧɵɦ ɜɨɩɪɨɫ ɨ 
"ɫɩеɰɢаɥɢɡаɰɢɢ" ɨɤɨɥɨɪуɞɧɨɝɨ ɩɪɨɫɬɪаɧɫɬɜа. ȼ ɫɥуɱае ɫ ɦеɞɧɨ-ɰɢɧɤɨɜɵɦɢ ɦеɫɬɨɪɨɠɞеɧɢɹɦɢ 
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ɩеɪɜɨɢɫɬɨɱɧɢɤаɦɢ ɦеɬаɥɥɨɜ ɦɨɝɥɢ ɛɵɬɶ эɮɮуɡɢɜɵ ɢ ɢɧɬɪуɡɢɢ, ɜɧуɬɪɢ ɤɨɬɨɪɵх ɧа эɬаɩе ɢх ɡаɫɬɵɜаɧɢɹ 
ɪуɞɨɝеɧɧɵе эɥеɦеɧɬɵ ɨɛɨɫɨɛɥɹɥɢɫɶ ɜ ɫɢɥу ɢх ɝеɨхɢɦɢɱеɫɤɢх ɫɜɨɣɫɬɜ ɜ ɦɢɧеɪаɥах-ɤɨɧɰеɧɬɪаɬɨɪах ɢɥɢ 
ɜ ɪуɞɧɵх ɥɢɤɜаɬах. Иɡ "ɫɩеɰɢаɥɢɡɢɪɨɜаɧɧɵх" ɦаɝɦаɬɢɬɨɜ ɦеɬаɥɥɵ эɤɫɪаɝɢɪɨɜаɥɢɫɶ ɩеɪеɝɪеɬɵɦɢ 
эɤɡɨɝеɧɧɵɦɢ (ɱаɫɬɨ ɦɨɪɫɤɢɦɢ) ɜɨɞаɦɢ. Ɉɬɦеɬɢɦ ɬаɤɠе, ɱɬɨ ɜуɥɤаɧɨɝеɧɧɵе ɦеɫɬɨɪɨɠɞеɧɢɹ, ɧеɫɦɨɬɪɹ ɧа 
ɢх ɪаɡɥɢɱɢе ɜ ɫɩɨɫɨɛах ɪуɞɨɨɬɥɨɠеɧɢɹ (ɧа ɦɨɪɫɤɨɦ ɞɧе ɢɥɢ ɜ ɩɪɢɩɨɜеɪхɧɨɫɬɧɵх ɡɨɧах ɡеɦɧɨɣ ɤɨɪɵ), 
ɨɛɥаɞаɸɬ ɪɹɞɨɦ ɫхɨɞɧɵх ɱеɪɬ (ɢɦеɸɬɫɹ ɜ ɜɢɞу РТ-уɫɥɨɜɢɹ ɪуɞɨɧаɤɨɩɥеɧɢɹ, ɡɨɧаɥɶɧɨɫɬɶ ɪуɞ). Их 
ɝɢɞɪɨɫɢɫɬеɦɵ ɮуɧɤɰɢɨɧɢɪɨɜаɥɢ ɜ  ɦɨɪɫɤɢх ɜуɥɤаɧɨɞеɩɪеɫɫɢɹх, ɨɫаɞɤɢ ɜ ɤɨɬɨɪɵх ɧаɤаɩɥɢɜаɥɢɫɶ ɜ 
уɫɥɨɜɢɹх ɝɥуɛɨɤɨɝɨ ɦɨɪɹ, ɫɪеɞɧɢх ɝɥуɛɢɧ, а ɬаɤɠе ɜ ɧеɤɨɬɨɪɵх ɫɥуɱаɹх ɨɫаɞɤɨɧаɤɨɩɥеɧɢе ɜ ɧɢх 
ɡаɜеɪɲаɥɨɫɶ ɜ аэɪаɥɶɧɵх уɫɥɨɜɢɹх  

ɇеɫɤɨɥɶɤɨ ɫɥɨɜ ɨ ɡɨɥɨɬɨɧɨɫɧɵɯ ɤɜɚɪɰɢɬɚɯ, ɩɪɨɹɜɥеɧɧɵх ɧа ɩɨɥɢɮɨɪɦаɰɢɨɧɧɨɦ ɦеɫɬɨɪɨɠɞеɧɢɢ 
Ɇаɞɧеуɥɢ. ȼ ɪаɡɞɪɨɛɥеɧɧɵх ɤɜаɪɰɢɬах  ɤɜаɪɰеɜɵе ɩɪɨɠɢɥɤɢ ɫ ɡɨɥɨɬɨɦ, ɧа ɧаɲ ɜɡɝɥɹɞ, ɫɮɨɪɦɢɪɨɜаɥɢɫɶ 
ɛɥɢɡɨɞɧɨɜɪеɦеɧɧɨ ɫ эɤɫɩɥɨɡɢɜɧɵɦɢ ɛɪеɤɱɢɹɦɢ. ɋɫаɞɤа ɡɨɥɨɬа, ɤɜаɪɰа ɢ ɦаɥɵх ɤɨɥɢɱеɫɬɜ ɫуɥɶɮɢɞɨɜ 
ɜɨɫɩɪɢɧɢɦаеɬɫɹ ɤаɤ ɨɞɧɨаɤɬɧɵɣ ɩɪɨɰеɫɫ, ɫɜɹɡаɧɧɵɣ ɫ ɞеɫɬаɛɢɥɢɡаɰɢеɣ ɮɥɸɢɞа ɦаɝɦаɬɨɝеɧɧɨɣ 
ɩɪɢɪɨɞɵ ɜ уɫɥɨɜɢɹх ɜɵɫɨɤɨɝɨ ɨɤɢɫɥɢɬеɥɶɧɨɝɨ ɩɨɬеɧɰɢаɥа уɪɨɜɧɹ ɪаɡɜɢɬɢɹ ɜɬɨɪɢɱɧɵх ɤɜаɪɰɢɬɨɜ.  

 ȼ ɫɥуɱае ɠɟ ɡɨɥɨɬɨɪɭɞɧɵɯɢ ɩɪɨɹɜɥɟɧɢɣ ɜ ɜуɥɤаɧɨ-ɩɥуɬɨɧɢɱеɫɤɢх ɩɨɹɫах ɢɥɢ ɧа ɩɥɨɳаɞɹх 
ɦɢɤɪɨɩɥɢɬ, ɢɫɩɵɬаɜɲɢх ɬеɤɬɨɧɨ-ɦаɝɦаɬɢɱеɫɤуɸ аɤɬɢɜɢɡаɰɢɸ, ɤаɤ ɫɥеɞуеɬ ɢɡ ɧаɛɨɪа ɩаɪаɝеɧɧɵх ɫ 
ɧɢɦɢ ɦаɝɦаɬɢɱеɫɤɢх ɨɛɪаɡɨɜаɧɢɣ (ɫуɛɳеɥɨɱɧɵе ɢ ɳеɥɨɱɧɵе ɩɨɪɨɞɵ, ɥаɦɩɪɨɮɢɪɵ) , ɜɵɫɨɤа 
ɜеɪɨɹɬɧɨɫɬɶ ɡаɪɨɠɞеɧɢɹ ɢх ɮɥɸɢɞɧɨ-ɦаɝɦаɬɢɱеɫɤɢх ɫɢɫɬеɦ ɧа ɩɨɞɤɨɪɨɜɵх ɝɥуɛɢɧах. 

Иɫɬɨɱɧɢɤ ɡɨɥɨɬа ɞɥɹ ɦеɫɬɨɪɨɠɞеɧɢɣ ɲɨɜɧɵх ɡɨɧ ɫɥеɞуеɬ ɢɫɤаɬɶ ɜ ɨɤɨɥɨɪуɞɧɨɦ ɩɪɨɫɬɪаɧɫɬɜе – 
ɛаɡɢɬ-уɥɶɬɪаɛаɡɢɬах, ɤɨɬɨɪɵе ɛɵɥɢ ɩɨɞɜеɪɝɧуɬɵ ɢɧɬеɧɫɢɜɧɨɣ ɫеɪɩеɧɬɢɧɢɡаɰɢɢ ɢ ɩɪɨɩɢɥɢɬɢɡаɰɢɢ ɧа 
ɩɨɫɬɤɨɥɥɢɡɢɨɧɧɨɦ эɬаɩе ɜ ɫɜɹɡɢ ɫ ɜɧеɞɪеɧɢеɦ ɦаɥɵх ɝɪаɧɢɬɨɢɞɧɵх ɬеɥ ɢ ɫɥеɞɨɜаɜɲɢɦɢ ɡа ɧɢɦɢ 
ɮɥɸɢɞɧɵɦɢ ɩɨɬɨɤаɦɢ. 

Иɡ ɩуɛɥɢɤаɰɢɣ (ɗɣɧауɞɢ ɢ ɞɪ.,1984; ɋɢɧɹɤɨɜ,1986) ɦɨɠɧɨ ɡаɤɥɸɱɢɬɶ, ɱɬɨ ɫɤɚɪɧɨɜɨ-

ɠɟɥɟɡɨɪɭɞɧɵɟ ɫɢɫɬɟɦɵ ɮуɧɤɰɢɨɧɢɪɨɜаɥɢ ɤаɤ ɧа ɩɪɢɩɨɜеɪхɧɨɫɬɧɨɦ, ɬаɤ ɢ ɧа аɛɢɫɫаɥɶɧɨɦ уɪɨɜɧе.  ȼ 
ɧаɱаɥе ɫɢɫɬеɦа ɛɵɥа ɡаɤɪɵɬɨɣ, а ɡаɬеɦ (ɪеɬɪɨɝɪаɞɧаɹ ɫɬаɞɢɹ) ɨɧа ɨɛɦеɧɢɜаɥаɫɶ эɧеɪɝɢеɣ ɢ ɜеɳеɫɬɜɨɦ ɫ 
ɜɦеɳаɸɳеɣ еɺ ɫɪеɞɨɣ. ȼ ɪуɞɨɨɛɪаɡɨɜаɬеɥɶɧɵɣ ɩɪɨɰеɫɫ ɜɨɜɥеɤаɥɢɫɶ ɦеɬаɦɨɪɮɨɝеɧɧɵе ɜɨɞɵ; ɫɫаɞɤа 
ɪуɞɧɨɝɨ ɜеɳеɫɬɜа ɩɪɨɢɫхɨɞɢɥа ɤаɤ ɜ ɩɪɨɰеɫɫе ɫɤаɪɧɢɪɨɜаɧɢɹ ɩɨɪɨɞ, ɬаɤ ɢ ɩɨɡɠе ɧа ɮɨɧе ɩɨɧɢɠеɧɢɹ 
ɤɢɫɥɨɬɧɨɫɬɢ ɮɥɸɢɞɨɜ. Ɉɛ эɬɨɦ ɫɜɢɞеɬеɥɶɫɬɜуɸɬ (ɋɢɧɹɤɨɜ,1986)  ɠеɥеɡɢɫɬɨɫɬɶ ɩɢɪɨɤɫеɧа ɢ ɝɪаɧаɬа, 
ɤɨɬɨɪаɹ ɜɵɲе ɜ ɝɪаɧаɬе (fɩɢ ≤ fɝɪ). ȼ ɩɪɨɰеɫɫе ɪуɞɨɧаɤɨɩɥеɧɢɹ ɝɨɫɩɨɞɫɬɜɨɜаɥɢ ɨɤɢɫɥɢɬеɥɶɧɵе уɫɥɨɜɢɹ: 
ɞɥɹ ɠеɥеɡɨɫɤаɪɧɨɜɵх ɦеɫɬɨɪɨɠɞеɧɢɣ хаɪаɤɬеɪɧɵɦɢ ɹɜɥɹɸɬɫɹ ɨɤɢɫɧɨɠеɥеɡɢɫɬɵе аɫɫɨɰɢаɰɢɢ – ɝɪаɧаɬ- 
аɧɞɪаɞɢɬɨɜɨɝɨ ɪɹɞа ɢ эɩɢɞɨɬ.  

 ɋ ɬеɪɦɨɞɢɧаɦɢɱеɫɤɢх ɩɨɡɢɰɢɣ ɪаɫɫɦɨɬɪеɧɧɵе ɜɵɲе ɮɥɸɢɞɧɵе ɢ ɮɥɸɢɞɧɨ-ɦаɝɦаɬɢɱеɫɤɢе 
ɫɢɫɬеɦɵ ɨɬɧɨɫɹɬ ɤ ɢɡɨɛаɪɧɵɦ ɬеɪɦɨɝɪаɞɢеɧɬɧɵɦ ɫ ɜɩɨɥɧе ɩɨɞɜɢɠɧɵɦɢ ɤɨɦɩɨɧеɧɬаɦɢ. ɍɦеɧɶɲеɧɢе 
ɫɜɨɛɨɞɧɨɣ эɧеɪɝɢɢ ɜ ɧɢх ɩɪɨɢɫхɨɞɢɬ ɜ ɫɜɹɡɢ ɫ ɢɡɦеɧеɧɢеɦ ɫɨɫɬаɜа, а ɬаɤɠе ɢɡ-ɡа ɫɨɜеɪɲɺɧɧɨɣ ɢɦɢ 
ɪаɛɨɬɵ ɧаɞ ɫɪеɞɨɣ. Иɡ ɜɵɲеɢɡɥɨɠеɧɧɨɝɨ ɦɨɠɧɨ ɡаɤɥɸɱɢɬɶ,ɱɬɨ ɮɥɸɢɞɧɵе ɫɢɫɬеɦɵ ɡаɤɨɧɨɦеɪɧɨ 
ɜɨɡɧɢɤаɸɬ ɧа ɨɩɪеɞеɥɺɧɧɵх ɫɬаɞɢɹх ɪаɡɜɢɬɢɹ ɝɨɪɧɨ-ɫɤɥаɞɱаɬɵх ɩɨɹɫɨɜ. Ɉɛɥаɫɬɶɸ ɞеɹɬеɥɶɧɨɫɬɢ 
ɮɥɸɢɞɧɨ-ɦаɝɦаɬɢɱеɫɤɢх ɫɢɫɬеɦ, ɤаɤ эɬɨ ɜɢɞɧɨ ɢɡ ɤаɪɬɢɧɵ уɡɥɨɜɨɝɨ ɪаɡɦеɳеɧɢɹ ɪуɞɧɵх ɩɨɥеɣ ɜ 
ɫɬɪуɤɬуɪе ɝɨɪɧɨ-ɫɤɥаɞɱаɬɨɝɨ ɫɨɨɪуɠеɧɢɹ, ɹɜɥɹɥɢɫɶ  ɡɨɧɵ ɜɥɢɹɧɢɹ „ɤɨɧɫеɪɜаɬɢɜɧɵх», ɩеɪɢɨɞɢɱеɫɤɢ 
ɢɫɩɵɬɵɜаɜɲɢх ɜ ɬеɱеɧɢе ɬеɤɬɨɧɢɱеɫɤɨɝɨ ɰɢɤɥа аɤɬɢɜɢɡаɰɢɸ, ɬɪаɧɫɮɨɪɦɧɵх ɫɬɪуɤɬуɪ.  

ɍɪɨɜеɧɶ ɨɩɨɢɫɤɨɜаɧɧɨɫɬɢ Ɇаɥɨɝɨ Ʉаɜɤаɡа ɨɱеɧɶ ɜɵɫɨɤ ɢ ɨɛɧаɪуɠеɧɢе ɧɨɜɵх ɩɪɨɦɵɲɥеɧɧɨ 
ɡɧаɱɢɦɵх ɪуɞ ɹɜɥɹеɬɫɹ ɡаɞаɱеɣ ɧеɥеɝɤɨɣ ɢ ɬɪуɞɨеɦɤɨɣ. ɇа ɧаɲ ɜɡɝɥɹɞ, ɧеɤɨɬɨɪɵе ɢɡ ɪуɞɧɵх ɪаɣɨɧɨɜ 
ɫɨхɪаɧɹɸɬ ɡɨɥɨɬɨɣ ɩɨɬеɧɰɢаɥ (эɬɨ Ɇеɝɪɢ-Ɉɪɞуɛаɞɫɤɢɣ ɪаɣɨɧ, Ⱥɦаɫɢɹ-Ⱥɤеɪɢɧɫɤаɹ ɡɨɧа),  ɡаɩаɞɧаɹ 
ɱаɫɬɶ Ⱥɞɠаɪɨ-Тɪɢаɥеɬɢɢ, ɜуɥɤаɧɢɬɵ Ȼɨɥɧɢɫɫɤɨɝɨ ɪаɣɨɧа (ɉɨɥаɞауɪɢ, ɐɢɬеɥɢ ɫɨɩеɥɢ). 
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Mmcire kavkasionis spilenZ - da spilenZ-molibdenporfiruli sabadoebi da 
maTi warmoSobis pirobebi 

 
s. kekelia, m. kekelia, g. asaTiani, n. gagniZe, i. mSvenieraZe 

 
Porphyry Copper- and Copper-Molybdenum Deposits of the Lesser Caucasus and their Formation 

Conditions. S.Kekelia, M.Kekelia, G.Asatiani, N.Gagnidze, I.Mshvenieradze. There are discussed the 
relationship of porphyry ore systems to the Lesser Caucasus specific development stages – the final steps of 
subduction and collision. The apparent НОЩОЧНОЧМО ЛОЭаООЧ ТЧЭЫЮЬТЯО ЦКЬЬТПЬ‘ ЬМКХОЬ (ЩСКЧОЫТМ DгКЦК ЦКЬЬТП) 
and ore reserves of porphyry deposits was revealed. It was also found out that the porphyry deposits are 
characterized by high salinity fluids and that restricts their free movement within microfissures.The most real 
mechanism of components movement in fluids is diffusion. According to the proposed geological-genetic 
model, the main stage of ore formation occurred within the entire fissured-watery area. 

 
saqarTvelos farglebSi - aWara-TrialeTis dasavleT nawilSi cnobilia ori 

madniani kvanZi vakijvris (guriaSi) da merisis (aWaraSi), romlebic atareben  
porfiruli sabadoebis zeda zonebis niSnebs. Aaq farTodaa gavrcelebuli mcire 
zomis magmuri porfiruli sxeulebi, oqro-kvarc (xandaxan baritiT)-sulfiduri 
ZarRvebi, vulkanitebze da intruzivebze zeddadebulia breqCirebuli zonebi, 
romelTa qanebis natexebi dacementebulia kvarc-turmaliniani masaliT (romelSic 
sulfidebis Canawinwkvlebi gvxvdeba). cnobilia, rom porfiruli sabadoebis 
umetesoba 1,5-3km-is siRrmezea Camoyalibebuli, xolo porfiruli sistemebis oqros 
da polimetaluri ZarRvuli „satelitebi“ ki ufro maRal doneebs ikaveben (1,5-1km). 
amitom Cven mizanSewonilad CavTvaleT  somxeTis porfiruli sabadoebis magaliTze, 
sadac avtorebi muSaobdnen wlebis ganmavlobaSi, gangvexila madnebis pirobebis 
dagrovebis Taviseburebani. 

spilenZporfirul sabadoebze molibdenisa da spilenZis garda moipoveba 
agreTve sxva aranakleb mniSvnelovanbi liTonebi, romelTa Soris wamyvan rols 
TamaSobs Au, Ag, Re, Se, Te, In, Be, Ga da sxva. (К̛̬вцов̛д̬., 1985).Mo-Cu-porfiruli 
mineralizacia koliziuri struqturebisaTvisaris damaxasiaTebeli, xolo – Cu-
porfiruli – kunZulTa rkalurisaTvis. Ooqros maragi am sabadoebze meryeobs 10-dan 
1000tonamde. vulkanur-plutonur sartyelebSi ganTavsebul sabadoebSi spilenZis 
erT tonaze modis 20-dan 100 gramamde oqro. 

sabadoebis formirebis pirobebze warmodgenaTa mimoxilva:  
 
literaturaSi (Ɇɢɬɱеɥ, Ƚаɪɫɨɧ, 1984; Тɢɬɥ, Ȼɢɧ, 1984) xazi esmeba spilenZporfiruli 

sabadoebis droiT kavSirs gare da okeanur rkalTa vulkanur-plutonuri 
sartyelebis ganviTarebis daskvniT stadiebTan, xolo molibden-porfirulebis – 
kontinenturi blokebis (sistemebi kontinenti-kontinenti, rkali-kontinenti) 
koliziis periodebTan. umsxvilesi molibden - da spilenZ-molibdenporfiruli saba-
doebi ganlagebulia transformuli struqturebis gavlenis zonaSi (mag. aSS-Si 
bingemi – iutas StatSi, klaimaqsi – kolorados madnian sartyelSi). porfiruli 
intruziebi, romlebTanac sabadoebi paragenetuladaa dakavSirebuli, rogorc wesi, 
mcire masStabisaa (0.5-2 kv.km farTobze); maTi SemoWra xdeboda hipabisalur (1-3 km), 
iSviaTad –subvulkanur doneze (Ʉɪɢɜɰɨɜ, 1983). mcire magmuri sxeulebi Tavisi 
petroqimiuri SedgenilobiT ar gansxvavdeba fanerituli intruziebisagan. 
komponenturi Sedgeniloba intruziuli kompleqsebis petroqimiur Taviseburebazea 
damokidebuli. aRniSnulia (Ʉɪɢɜɰɨɜ, 1989), rom sakuTriv spilenZporfiruli sabadoebi 
asociirebulia natriumian gabro-diorit-plagiogranitul formaciebTan (slavatskoe 
– uralze, panguna – papua axal gvineaSi), molibden-spilenZporfirulebi - kalium-
natriumian diorit-granodioritebTan (kounradi–centralur yazaxeTSi, erdenturi-
obo – monRoleTSi), spilenZ-molibdenporfirulebi – natrium-kaliumian diorit-
granodiorit-monconiturTan (bingemis sabado – aSS), xolo molibden-porfirulebi – 
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kaliumian diorit-granodiorit-granitul kompleqsebTan (sorskoe – ruseTSi, 
klaimaqsi – aSS). mniSvnelovani porfiruli sistemebi ganviTarebulia masStaburi da 
SedgenilobiT rTuli intruziuli kompleqsebis fonze. ase magaliTad, baTolit 
bismarkis (axali gvinea) sidide – 3500km2(Тɢɬɥ, Ȼɢɧ, 1984). dadgenilia pirdapiri 
dadebiTi korelaciuri kavSirebi gamadnebasa da intruziul kompleqsebs Soris. 

molibdenporfirul sabadoebs Soris (spilenZ-molibden-porfirulebis 
CaTvliT) u. uaitis da sxv. (ɍаɣɬɢɞɪ.,1984) mier gamoyofilia ori tipi: granituli 
(klaimaqsi), sadac spilenZis molibdenTan Sefardeba meryeobs 1:100-dan 1:50-mde, xolo 
madnis SedgenilobaSi monawileobs volframiti (giubneriti), da kvarc-monconituri 
(endato – britaneTis kolumbia) spilenZis molibdenTan SefardebiT 1:30-dan 1:1-mde 
da rogorc wesi Seelitis SemcvelobiT madnebSi (Seelit-molibdeniani gamadneba). 
msxvili madniani obieqtebis damaxasiaTebeli Taviseburebaa – porfiruli 
madanmatarebeli Stokebis mravaljeradi SemoWra. 

k. sotnikovis, a. berezinas, a. kalininis (ɋɨɬɧɢɤɨɜ, Ȼеɪеɡɢɧа, Ʉаɥɢɧɢɧ , 1988)mier 
dasabuTebul iqna porfiruli magmatizmis ganviTarebis avtonomiuroba da Semcvel 
faneritul plutonebTan misi kavSiris ararseboba. maTi azriT, porfiruli in-
truziebis magmis generaciis kerebi ganlagebulia gacilebiT ufro Rrma doneze 
vidre Semcveli plutonebis sagebi. porfiruli sxeulebi, romelTa asaki xSirad 20-
30 mln. wliT gansxvavdeba Semcveli fanerituli “CarCos” asakisgan, bevr raionSi 
qmnis damoukidebel mravalfazur serias da Seicavs siRrmuli qanebis qsenoliTebs. 
Semcveli plutonebisagan gansxvavebiT porfiruli seriebi viTardeboda 
“homodromul-antidromuli” sqemiT. adreuli plutonebi ganixileba madneuli 
nivTierebis arsebiT wyarod. Mmoyvanilia granitoidebSi molibdenis dabali 
Semcvelobis areebis magaliTebi, romlebic savaraudod warmoqmnilia plutonebidan 
nivTierebis eqstragirebis Sedegad (ɋɨɬɧɢɤɨɜ, Ȼеɪеɡɢɧа, Ʉаɥɢɧɢɧ , 1988). 

qajaranis tipis spilenZ-molibdenporfiruli sabadoebi (Рехаɪɫɤɢɣ ɢ ɞɪ., 1983) 
ganTavsebulia gabro-monconit-diorit-granodioritul kompleqsebSi. porfiruli 
sxeulebi warmodgenilia granodiorit-porfirebiT, monconit-porfirebiT; 
metasomatitebis zonaloba gamoixateba adreuli faciesebis (rqatyuarian-kvarcianis, 
turmalin-kvarcianis, epidot-albitianis da biotit-kvarcianis) madniani 
(molibdenitiT) mindvrisSpatian-kvarciani (xsnarebi marilianobiT 50-80g/l, 
temperaturiT - 270-420 º

C da wneviT 80Ɇɩа)da kvarc-sericitiani (spilenZis siWarbiT) 
faciesebiT Tanmimdevrul SecvlaSi. ukanaskneli metasomatitebi warmoqmnilia 
maRalmineralizebuli xsnarebidan (marilianoba 600 g/l-mde, mineral-CanarTebi 
galiti da silvini) 200-320 º

C temperaturisa da P=70 Мпа pirobebSi. iTvleba, rom 
molibdenisa da spilenZis ZiriTadi masebis warmoqmna droSi daSorebulia 
erTmaneTisagan (Рехаɪɫɤɢɣ ɢ ɞɪ., 1983). izotopuri monacemebi mowmobs ZiriTadi madniani 
stadiebis (mindvrisSpatian-kvarcianis, kvarc-sericitianis) warmoqmnaSi monawile 
gogirdis, Jangbadisa da naxSirbadis siRrmuli wyaros sasargeblod. sakuTriv 
spilenZporfirul da molibden-spilenZporfirul sabadoebze, romlebic 
asociirdeba diorit-plagiogranitul da gabro-diorit-granodioritul 
kompleqsebTan, madanmatarebeli porfiruli Stokebis umravlesoba warmodgenilia 
diorituli da kvarcdiorituli porfiritebiT, tonalit-porfirebiTa (texuTis 
tipi) da granodiorit-porfirebiT. yvela maTgans axasiaTebs madan-metasomaturi 
zonalobis msgavseba, romelic gamoixateba tute metasomatozis zonis (magnetitiT, 
qalkopiritiT, bornitiT, oqrosmatarebeli piritiT) SecvlaSi kvarc-sericitianiT 
(Seicavs qalkopiritis ZiriTad masas), xolo Semdgom, argilitiziani zoniTac. es 
zonebi viTardeba farTobrivad gavrcelebuli propilitebis fonze. molibdeniti, 
romelic Cveulebriv gvxvdeba rogorc aqcesoruli minerali, gamoiyofa adreul sta-
diaze qalkopiritTan da bornitTan erTad. 

rogorc aRniSnaven s. titli da r. bini (1984), kvarcian dioritebsa da di-
oritebSi (v. xolisteris diorituli modeli) sustad aris ganviTarebuli fi-
lizitebis zona, samagierod mkveTrad aris gamovlenili propilitizaciisa da 
kaliumiani metasomatozis zonebi. sabadoebis formirebis P-pirobebi Sefasebulia 
150-150 baris (15-150Ɇɩа) sidideebiT. madanmatarebeli xsnarebi xasiaTdeboda tute-
qloriduli profiliT. madanwarmomqmnel mineralebSi gamoyofilia CanarTebis sami 
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klasi, romlebic Seicavs gazur da Txier fazas (Тɢɬɥ, Ȼɢɧ, 1984): 1. zemarilianebi (7.5 
ml anu 400 mas. % NaClekv., homogenizaciis t > 750 º

C), 2. maRali marilianobis 
(halitTan erTad, homogenizaciis t =250-600 ºC) 3. dabali marilianobis (4 ml anu 200 
mas. % NaClekv., homogenizaciis t > 450ºC). 

tonalituri tipis sabadoebi Camoyalibda maRalkoncentrirebuli xsnarebidan; 
mineralwarmoqmna xdeboda 400-200 º

C intervalSi,  sxva tipis spilenZporfiruli saba-
doebisagan gansxvavebiT “tonalitur” sabadoebze propilitebisa da feldSpatoi-
debis fonze masStaburi ganviTarebiT sargeblobs filizitebi, romlebic gvxvdeba 
reliqturi ubnebis saxiT, gamoyofilia kvarc-albit-orToklaz-biotitiani da kvarc-
albitiani faciesebi; filizitebSi (greizenisebri metasomatitebis formacia) – kva-
rc-andaluzitiani, Jilbertit-kvarciani, kvarc-Jilbertit-anhidritiani faciesebi. 

izotopur-geoqimiuri kvlevis Sedegebi: sulfidebis δ34
S mudmivia da axlos 

dgas nulTan (Тɢɬɥ, Ȼɢɧ, 1984; əɪɨɲеɜɢɱ, 1985), xolo sulfaturi gogirdi damZimebulia 
10-15%-iT. spilenZporfiruli sabadoebis umravlesobis gogirdi savaraudod 
magmatogenuria. madandagrovebis adgilTan mas SeeZlo SeeRwia ori gziT: magmuri 
fluidebiT transportirebis saSualebiT an magmuri qanebis sulfidebidan 
eqstragirebiT. mkvlevarTa azriT (Тɢɬɥɢ, Ȼɢɧ, 1984; Ɂɜеɡɞɨɜ ɢ ɞɪ., 1989), Jangbadisa da 
wyalbadis izotopuri Tanafardobis monacemebi mowmoben imas, romporfirul 
sistemebSi hidroTermaluri procesis ganviTarebasTan erTad Zlierdeboda 
meteoruli wylebis monawileoba am procesSi, TviT madanmatarebeli porfiruli 
intruziebi, romlebic uzrunvelyofdnen hidroTermalur process siTburi energiiT, 
kristaldebodnen zedapiridan 1-3 km siRrmeze 1230-800ºC temperaturul intervalSi. 
intruziebis Camoyalibebis postsolidisur periods dasawyisSi Tan axlda 
eqsploziuri breqCiebis formireba (temperaturuli intervali - 750-250ºC, wnevis 
intervali – 200-250Ɇɩа (Ʉɪɢɜɰɨɜ ɢ ɞɪ., 1987), xolo Semdgom – hidroTermaluri 
procesis mimdinareoba. adreul etapze xdeboda madanmomijne sivrcis moculobiTi 
“gaorTqleba” gabneuli madniani nivTierebis warmoqmniT (kaliSpatizacia, 
albitizacia da gakvarceba); ZiriTadi madniani stadia spilenZporfirul sabadoebze 
kvarc-sericitian SecvlebTan aris dakavSirebuli; procesis temperaturuli 
intervali – 730-200 ºC, wnevis – 150-8Ɇɩа. 

aRiniSneba (ɒаɪаɩɨɜ ɢ ɞɪ., 1975; ɉɨɩɨɜ, 1988) molibdenis Semcvelobis zrdisa da 
spilenZis klebis tendencia qanebis Semdeg seriaSi: gabroidebi, monconitebi, grani-
toidebi. naCvenebia, rom maRalvalentian elementebTan SedarebiT dabalvalentiane-
bisaTvis damaxasiaTebelia Me-O qimiuri kavSirebis gawyvetis energiis ufro dabali 
maCveneblebi. molibdeni advilad qmnis naerTebs JangbadTan, titanTan, cirkoniumTan, 
rkinasTan. imasTan dakavSirebiT, rom molibdens axasiaTebs qimiuri kavSirebis 
gawyvetis energiis ufro maRali maCvenebeli (erT kaTionze – 411 kkal/g.atomi), vidre 
aluminiumsa (264) da siliciums (305), mis naerTebs SeuZliaT Seqmnan heterogenuli 
ubnebi silikaturi mdnaris struqturaSi. magmuri kristalizaciis stadiaze molib-
deni grovdeba narCen mdnarSi tuteebis maRali aqtivobis drosac (ukanasknelni 
ganapirobeben kompleqsuri siliciumJangbadiani naerTebis depolarizacias). mas 
siliciumTan da aluminTan erTad Seswevs magmatogenur fluidSi gancalkevebis 
unari. granitul mdnarsa da fluids Soris molibdenis ganawilebis eqsperimenta-
lurma Seswavlam molibdenis orJangis naWarbTan erTad  (t - 750 º

C, P=1.5 kbari) aCvena 
mdnarTan wonasworuli fluidis arsebiTi gamdidreba molibdeniT (Рехаɪɫɤɢɣ ɢ ɞɪ., 
1983). v. popovma (ɉɨɩɨɜ, 1988) CКЧНОХК, Hollan (1986) –is damowmebiT miaqcia yuradReba 
molibdenis arakogerentulobaze, ris gamoc molibdens ar gaaCnia qanTmaSen minera-
lebSi dagrovebis unari. tuteebisa da kaJmiwis siWarbe (magmis koteqtikur Sed-
genilobasTan SedarebiT) adreul magmur stadiaze uzrunvelyofs gamadnebiswi-
nandeli kaliSpatizaciis, gakvarcebisa da albitizaciis procesis ganviTarebas 
(ɉɨɤаɥɨɜ, 1988). am procesis Sedegs, rogorc Cven vvaraudobT, warmoadgens kvarc-
molibdenitiani ZarRvakebisa da Canawinwklebis warmoqmna.   

spilenZi da sxva qalkofilebi, agreTve keTilSobili liTonebi izomorfuli 
minarevis saxiT Cveulebriv Sedis martivi Mg-Fesilikatebis kristalur meserSi, 
xolo mdnarSi gogirdis sakmao raodenobis SemTxvevaSi gacivebis sawyis etapze 
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gamoiyofa sulfidebis saxiT, romlebic granitoidebSi qmnis wveTisebur CanarTebsa 
da gabneul Canawinwklebs (Ȼэɪɧеɦ, 1983; Рехаɪɫɤɢɣ ɢ ɞɪ., 1983; ɉɨɩɨɜ, 1988).spilenZs axasi-
aTebs  qimiuri kavSirebis gawyvetis energiis SedarebiT dabali maCvenebeli -113. swo-
red amitom spilenZi mkvidrad ukavSirdeba rogorc orvalentian rkinas, magniumsa da 
kalciums, romlebsac aqvT msgavsi energetikuli maCveneblebi (Sesabamisad- 99, 101, 
116), aseve silicium – da alumosilikatur karkasebsac. amrigad, keTdeba daskvna imis 
Sesaxeb, rom molibdeni da masTan erTad sxva elementebic (W6+, 4+, U6+4+), romlebic 
xasiaTdeba Me-OkavSirebis gawyvetis energiebis maRali maCvenebliT, srulad moZrav-
unarianebi arian magmur procesSi, rac ganapirobebs maT koncentrirebas mJave da 
ultramJave magmebis narCen diferenciatebSi; spilenZis dabali energetikuli 
maxasiaTeblebi, piriqiT, gansazRvravs mis SedarebiT nakleb moZravunarianobas mag-
mur procesSi da Au, Ni, Mg, Fe,Ca-Tan erTad koncentrirebas fuZe da saSualo simJa-
vianobis qanebis alumosilikatebSi. 

sayovelTaod aris aRiarebuli warmodgena xsnarSi spilenZis upiratesad 
erTvalentiani formis arsebobis Sesaxeb, xolo migraciis savaraudo formebad 
iTvleba qloriduli da sulfiduri kompleqsebi (Тɢɬɥɢ, Ȼɢɧ, 1984; Рехаɪɫɤɢɣ ɢ ɞɪ., 1983; 
Ʉɪɢɜɰɨɜ ɢ ɞɪ., 1987).orvalentiani spilenZis qloriduli kompleqsebi (CuCl-

2 da CuCl2-
3) 

Warboben xsnarSi, romlis t -300-3500C, pH=5, qlorSemcveloba ki – 0.003 dan 1-mde 
moli/kg. qloris ufro dabali Semcvelobebisas Warbobs erTvalentiani spilenZi 
CuClOH-formiT. aRiniSneba (Рехаɪɫɤɢɣ ɢ ɞɪ., 1983),rom ukanaskneli kompleqsi TamaSobs 
mniSvnelovan rols sulfiduri gogirdis <103_ Semcvelobisas. xazi esmeba agreTve 
(Рехаɪɫɤɢɣ ɢ ɞɪ., 1982) mJave da axloneitralur xsnarebSi spilenZis qloriduli komp-
leqsis siWarbesac.H2S da qloris SesamCnevi aqtivobisas ki naCvenebia (Ʉɪɢɜɰɨɜ ɢ ɞɪ., 
1987), rom hipoTetur hidroTermalur xsnaridan tuteqloridebis jamuri 
koncentracia miRebul iqna 1 mol/1 kg. H2O, ΣaH2S(xsnari) – 0.003 mol/kg H2O;Jangva-
aRdgeniTi pirobebi pasuxobs Jangbadis aqroladobas (gamowveuls Ni-NiO buferis 
mier) misi temperaturis 5000C-dan 3500

C–mde dawevisas xdeba molibdenitis daleqva, 
xolo qalkopiritis komponentebi ki, piriqiT rCeba xsnarSi. garda amisa, xsnaris 
mJavianobis momateba xels uwyobs molibdenis gamoleqvas sulfidis saxiT da 
erTdroulad abrkolebs spilenZis daleqvas. 350-3000

C intervalSi erTdroulad 
gamoiyofa molibdeniti da qalkopiriti (aRniSnul temperaturebze qalkopiritis 
xsnadoba zomierad mJave xsnarebSic iqneba ufro dabali maTSi spilenZis sawyis 
SemcvelobebTan SedarebiT). spilenZis daleqva gagrZledeba 2000C temperaturamde. 

molibdenisa da spilenZis kompleqsebis mdgradobaze garkveul gavlenas axdens 
agreTve gogirdis Semcvelobis variaciebi da Jangva-aRdgeniTi pirobebi. a. krivcovi-
sa da sxvaTa azriT (Ʉɪɢɜɰɨɜ ɢ ɞɪ., 1987), daleqvis mTavar faqtors warmoadgens temper-
aturis dacema. 

unda aRvniSnoT, rom klasikurma hidroTermalurma koncefciam, romelic iTva-
liswinebda magmuri keridan fluidebis gamotanas gacivebuli da kristalizebadi 
magmebis retrograduli duRilis gamo, dakarga Tavisi mimzidveloba, vinaidan mas 
ver gadauwyvetia madanwarmomqmnel sistemebSi gamxsneli masis problema. amJamad 
upiratesoba eniWeba ori fluidis models, romelic 70-ian wlebSi x. teiloris mier 
iqna SemoTavazebuli (Тɢɬɥɢ, Ȼɢɧ, 1984). mis ganviTarebas da srulyofas xeli Seuwyo 
madanmaSen mineralebsa da fluiduri CanarTebis Txevadi fazis Jangbadisa da wyal-
badis izotopuri Sedgenilobis Seswavlam. ivaraudeba fluidebis ori sistemis 
funqcionireba: magmatogenuri wylebis – intruziis apikalur nawilSi da meteoruli 
wylebis, romlebic intruzivis siTburi velis zemoqmedebiT aris gaaqtiurebuli. 
ori fluidis modeli mimzidvelia imiTac, rom ar moiTxovs “arc qimiur da arc 
temperaturul” Secvlebs, romlebic erTi fluidis sqemisaTvis aris aucilebeli 
(Тɢɬɥɢ, Ȼɢɧ, 1984). 

ori fluidis modelis erTerT variants warmoadgens plutogenur-hidroTerma-
luri reciklinguri (konveqtiuri) modeli (Ɂɜеɡɞɨɜ ɢ ɞɪ., 1989; Ʉɪɢɜɰɨɜ, 1989), romlis 
Tanaxmad energiis wyaros warmoadgens porfiruli sxeulebi; napralwarmoqmna 
ukanasknelebSi kontraqciuli bunebisaa, xolo napralebSi magmuri fluidebis 
Sewova xdeba vakuumuri efeqtis xarjze. amasTan gadamwyevti mniSvneloba ekuTvnis 
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“CarCos” qanebis wyliT gajerebulobisa da SeRwevadobis xarisxs, wylebis 
cirkulirebis siCqaresa da xangrZlivobas. madniani komponentebis motana xdeba 
magmuri wyaroebidan, aseve “CarCos” qanebidanac. 

da, bolos, unda aRvniSnoT, rom maRali temperaturebis pirobebSi dabalmari-
lian magmatogenur wylebs SeuZliaT ferad liTonebTan erTad agreTve oqros tran-
sportirebac (Heindrich, 2005) amasTan spilenZporfirul sistemebSi mTavar pirobad miC-
neulia H2S-is sakmao raodenobis arseboba, romelic am SemTxvevaSi asrulebs li-
gandis rols (bisulfiduri kompleqsebi). fluidebi, romlebic heterogenuli 
fazuri gadasvlis gareSe kumSvis Sedegad iqceva wylad, maRali wnevis pirobebSi 
ayalibebs qanSi kaliumiani da propilitiani metasomatitebis zonebs. swored isini 
Seicaven oqrosmatarebel sulfidebs. 

 
geologiur-genetikuri modeli (somxeTis porfiruli sabadoebis magaliTze): 
 
porfiruli sabadoebis damaxasiaTebeli warmomadgenlebia texutis spilenZis 

koliziamdeli da kajaranisьspilenZ-molibdenis postkoliziuri samxreT kavkasiaSi.  
Texutissabadoze (sur. 1, spilenZis maragi ~1mlnt.) spilenZmatarebel tonalit-

porfirul paleosistemas ukavia msxvili (gaSiSvlebulia 90 km2 farTobze) 
gvianiuruli fanerituli kvarc-diorit-tonalituri intruzivis apikaluri nawili. 
Texutis sabado detaluradaa aRwerili avtorebis SromaSi (Ʉеɤеɥɢɹ, Раɬɦаɧ, 
Тɜаɥɱɪеɥɢɞɡе, 1987).aq cicabod daqanebuli Stokverkul-Cawinwkluli mineralizaciis 
zonebi lokalizebulia porfiruli tonalituri sxeulebis egzo- da 
endokontaqtebSi kvarc-sericitian (xSirad anhidridiT) metasomatitebSi. es 
madanmatarebeli qanebi gviandeli warmoSobisaa; isini zededebian ufro adrindel 
kvarc-mindvrisSpat-biotitian metasomatitebsa da propilitebs. texuTis  
spilenZporfirul sabadoze madanmomijne argilizitebi Camoyalibda 145 mln. wlis 
winaT (maT SedgenilobaSi Semavali sericitis asaki Cvens mier gansazRvrul iqna 
40Ar/39ArmeTodiT aSS-s geologiuri samsaxuris laboratoriaSi). savaraudod 
madandagroveba moxda kimerijulSi. 

 

 
 
sur. 1. texutis sabados geologiur-struqturuli ruka. 
1-aluviuri naleqebi; 2-baTuri andezit-bazaltebi; 3-andezitebi; 4-andezi-bazaltebi; 
adrecarculi intruzivebi: 5-kvarciani dioritebi da tonaliTebi; 6- tonaliT-porfirebi; 7- 
tonaliT-porfirebi mciremasStaburi; 8-rRvevebi; 9-madniani Stokverkis konturi. 

qajaranis sabadoze (maragebi: Cu - 4,5mln. t. Mo - 450 aTst.) gamadneba 
dakavSirebulia adreul monconit-sienitebis (gaSiSvlebulia 2000km2 farTobze) da 
ufro gviandel porfirisebur granodioritebis kontaqtTan. mineralizebuli ubnebi 
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gajerebulia intramadniani (grano-diorit-porfiritebi) da madnamdeli (diorituli 
porfiritebi, sienit-porfirebi) daikismagvari sxeulebiT (sur. 2). s. mkrtCianis da 
sxv. (Ɇɤɪɬɱɹɧ,Ʉаɪаɦɹɧ, Ⱥɪеɜɲаɬɹɧ, 1969) monacemebiT fanerituli intruzivis 
absoluturi asaki 31-41, madanmatarebeli porfirituli sxeulebis 20-23, 
porfirisebri granodioritebis ki 21-25 mln. welia. sabadoze madanmatarebeli 
Stokverkis SigniT gamoyofilia madnamdeli amfibol-biotitiani, molibdenis 
Semcveli mindvrisSpat-kvarciani da spilenZis (mcire raodenobis molibdeniT) 
Semcveli sericitiani metasomatitebi. gamovlenilia agreTve saerTo tendencia 
molibdenis Semcvelobis gazrdisa da spilenZis Semcirebisa gabroidebidan 
monconitebis, sienitebisa da granitoidebisaken (Рехаɪɫɤɢɣɢɞɪ.,1983),  monconitebsa da 
sienitebSi spilenZikoncentrirdeba piroqsensa da rqatyuaraSi, agreTve qmnis damou-
kidebel submikroskopul sulfidur fazebs. porfiruli intruzivebis irgvliv ga-
movlenilia eqsploziuri breqCiebi, xolo faneritulma CarCom  ganicada moculo-
biTi ~orTqlSi gatareba~ - kvarc-mindvrisSpatiani Secvla. 

qajaranis sabadoze hidroTermaluri xsnaris saerTo mineralizacia, romlis 
zemoqmedebiTac warmoiqmna kvarc-mindvrisSpatiani zonebi molibdenitis gamadnebiT, 
Seadgenda 50-80 g/l, mineralwarmoqmna mimdinareobda 420-2700ɋ temperaturebisa da 
80Mɉa wnevis pirobebSi. qanebis ufro gviandeli kvarc-sericit-qloritiani Secvla 
qalkopiritis, piritis da molibdenitis axalwarmonaqmnebiT dakavSirebuli iyo 
maRalmineralizebuli (600g/l) xsnarebis zemoqmedebasTan madanSemcvel garemoze, 
madanSemdgeneli mineralebis kristalizacia ki xdeboda 280-1800C-isintervalSi 70 
Mɉаwnevis dros (Рехаɪɫɤɢɣɢɞɪ. 1983).   

 

 
 
sur.2. qajaranis madniani velis centraluri nawilis gaswvrivi sqematuri Wrili. 
1-monconitebi; porfiruli sxeulebi: 2-adreuli granodiorit- da granit-porfirebi; 3-gviande-
li granodiorit-porfirebi; 4-argilitebi Stokverkuli spilenZ-molibdeniani 
mineralizaciiT; 5-kvarc-sulfiduri (Warbobs molibdeniti) ZarRvebi; 6-kvarc-karbonatuli 
ZarRvakebis sistemebi; 7-hidroTermalurad Secvlili qanebis sazRvrebi madnian 
mineralizaciasTan. 

texutis sabadoze madanSemdgeneli sulfidebis gamoyofa xdeboda maRalminera-
lizebuli (800 g/l-mde) xsnarebidan 400-2200C temperaturul intervalSi daaxloebiT 
100Ɇɩа wnevis dros(Раɬɦаɧ, Ʉеɤеɥɢɹ, ɇаɪɨɡауɥɢ, 1985; Ⱥɪеɜаɞɡе, 1989).aq filizitebi 
zeddadebulia kvarc-albit-orToklaz-biotitian metasomatitebsa da propilitebze. 
cnobilia, rom mindvris Spatis Canacvleba kvarc-sericitiani asociaciiT 
xorcieldeba mJave-sustad mJave xsnarebSi. amitom dasaSvebia, rom spilenZis da 
oqros matarebeli xsnarebi sustad mJave iyo da savaraudod maTSi Mo, Al, da Si-s 
Seicavda hidrokompleqsebi, spilenZs  ki qloriduli kompleqsebi(Рехаɪɫɤɢɣɢɞɪ. 1983; 
Wood, Crearer, Borzik, 1987; Ʉɪɢɜɰɨɜɢɞɪ. 1987). 

Cu-Au-s porfiruli sabado (Endeavoor-s jgufis sabadoebi avstraliaSi, axal 
samxreT uelsSi) warmoadgens erTerT uZveles sabados (ordovikuli asaki). Cu-s 
Semcveloba 1.1 %-ia, xolo Au-s 0.3 g/t. aq mJave Sedgenilobis vulkanitebs kveTs 
kvarc-monconituri porfiruli intruzia (Licford, Cooke, 2003). aq aRiniSneba 
propilitizacia, kalium-siliciumis hidroTermaluri Secvlebi, hematitizacia da 
anhidritis arseboba. es mkvlevarebi fluiduri CanarTebis Seswavlis safuZvelze 
aRniSnaven, rom madanwarmoSobis procesSi ar monawileobda meteoruli da zRvis 
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wylebi. am sabadoebis warmoSoba moxda orTomagmuri procesebis Sedegad. Endeavoor-is 
sabadoebis formireba moxda 1-1.7 km siRrmeze. madanwarmoSobis pirvel stadiaze 
temperatura Seadgenda 460-5500

C - s. fluidis marilianoba – ~NaCl-35-60eqv.%. 
madandagrovebis gviandel stadiaze qanebis hidroTermaluri Secvla (argilizacia) 
xdeboda 350-4000

C -sa da 40 wx% NaCl-s pirobebSi. 
eqsperimentebiT dadgenilia, rom spilenZ-porfirul sabadoebSi Auasociirdeba 

bornitTan, qalkopiritTan da piritTan. eqsperimentebi tardeboda 400-7000
C 

temperaturaze (Simon, Kesler, Essene, 2000). maRali temperaturis pirobebSi Auupiratesad 
ukavSirdeba bornits, romelic asociaciaSia magnetitTan (bunebriv pirobebSi 
gamoiyofa magnituri anomaliebi). temperaturis dawevisas 5000C-ze ufro qveviT 
oqrosmatarebelia piriti da qalkopiriti. avtorebi (Simon, Kesler, Essene, 2000) Tvlian, 
rom epiTermaluri sabadoebis hidroTermuli sistemebi mdidrdeboda Au-T misi 
eqstraqciis xarjze spilenZ-porfiruli sabadoebidan madnebsa da madanSemcveli 
qanebis dabaltemperaturuli Secvlis procesSi. 

literaturidan(ɒаɪаɩɨɜɢɞɪ. 1975)cnobilia, rom spilenZi da molibdeni sxva-
dasxvagvarad iqceva magmuri procesis dros.ɫmolibdeni, aris ra maRalvalentiani da 
aqvs Me-0 kavSiris mniSvnelovani energia,Okoncentrirdeba ZiriTadad narCen mdnarSi, 
agreTve SeuZlia gamoiyos magmatur fluidebSi siliciumTan da aluminTan erTad. 
molibdenis arakogerentobas, mis uunarobas dagrovdes qanTmaSen mineralebSi, 
miaqcies yuradReba agreTve p.kandelam da n.holandma (Candella, Holland, 1986). spilenZi 
ki, romelsac aqvs qveJangur rkinasTan, magniumTan da kalciumTan qimiuri kavSiris 
gawyvetis Sejerebuli energia, Sedis Mg-Fe silikatebis SedgenlobaSi, xolo 
gogirdis sakmao raodenobis arsebobis SemTxvevaSi gamoiyofa sulfidebis 
saxiTɬ(Рехаɪɫɤɢɣɢɞɪ. 1983; Ȼеɪɧеɦ, 1983; ɉɨɩɨɜ, 1988).fanerituli ~CarCoebi~, romlebic 
porfiruli sistemebis funqcionirebis momentisaTvis iyo dakristalebuli, maT 
petroqimiur SedgenilobasTan madnebis mkveTri damokidebulebis mixedviT, aranakleb 
mniSvnelovan rols TamaSobda madneuli komponentebiT fluidebis 
uzrunvelyofaSi.и 

rogorc Cven warmogvidgenia, aqroladebiT gajerebuli apkisebri xsnarebis ze-
moqmedeba qanmaSen mineralebze iwvevs avtometasomaturi maRaltemperaturuli propi-
litebis warmoqmnas. ukanasknelebi qajaranze warmodgenilia qanebis amfibol-biotit-
kvarciani (+qloriti, mindvris Spati, gafantuli sulfiduri mineralizacia) Secvle-
biT.шmadnamdeli gardaqmnebi mimdinareobda 450-3000Ctemperaturaze. momdevno etapze, 
romelic win uswrebda fluidur-magmuri porfiruli sistemebis funqcionirebas, 
moxda airiT gajerebuli ~porfiruli~ magmebis SeWra faneritul ~CarCoSi~. maTma 
kristalizaciam da aqroladebis gamoyofam gamoiwvia formireba eqsploziuri 
breqCiebisa, romlebic araiSviaTad Sevsebulia turmalin-kvarcis agregatiT 
sulfidebis umniSvnelo minarevebiT. TviT sxeulebis SigniT warmoiqmna 
kontraqciuli napralebi, romlebSic intruzivebis Rrma zonebidan Semodioda 
fluidebi. ivaraudeba, rom fluiduri sistemis funqcionirebas win uswrebda Semdegi 
movlenebi: porfiruli intruzivebis postsolidusuri gaciveba (800-4500C) kontraq-
ciul napralebSi (frontaluri zonebi) zekritikuli fluidebis modinebiT, xolo 
Semdgom fluidis duRili (450-4000C da 70-80 ɉɆа) da misi dayofa maRal minerili-
zebul xsnarad da air-wylian narevad.д 

im doneze, sadac fluidis gatutianeba xdeba misgan airuli Semadgenelis 
gamoyofis gamo, warmoiSveba kvarc-mindvrisSpatiani metasomatitebi, xolo mis 
mosazRvre areSi mJaveairebis zemoqmedebis Sedegad da adre warmoqmnili apkuri 
xsnarebis monawileobiT - saSualo  temperaturuli propilitebis zonebi. 
Termobarogeoqimiuri kvlevebis monacemebiT (Рехаɪɫɤɢɣɢɞɪ.1983; Раɬɦаɧ, Ʉеɤеɥɢɹ, 
ɇаɪɨɡауɥɢ. 1985; Ⱥɪеɜаɞɡе,1989)фpropilitiani da kvarc-mindvrisSpatiani zone-
biбwarmoiqmna TiTqmis sinqronulad 450-3000C temperaturul intervalSi. amasTan, Tu 
kaliSpatizacia molibden- porfirul sabadoebze droSi axlosinqronulia madan-
dagrovebis procesTan, sabadoTa danarCen tipebze igi aRiqmeba, rogorc mosamzade-
beli procesi. sxva tipis hidrosistemebis stabiluri funqcionireba, Cveni azriT, 
damokidebuli iyo Termogradientul velze (450-3000C), romelic iqmneboda magmuri 
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sxeulebis kristalizaciisa da hidrataciis egzoTermuli reaqciebis faruli 
siTbos xarjze. viTvaliswinebT ra spilenZis Semcveli xsnarebis maRal 
marialianobas, vfiqrobT, rommadanmdgeneli elementebis gadaadgileba 
Termogradientul velSi xorcieldeboda difuzuri gziT. madandagrovebis win-
mswrebi procesebiT momzadebuli xsnari mineralwarmoqmnis areSi gvevlineba 
rogorc megzuri da ara rogorc madneuli komponentebis gadamtani. migrirebadi 
komponentebi Termogradientul velSi aRwevs kritikul izoTermebamde (porfiruli 
sxeulebis kontaqtebis zonebi), sadac xdeba maTi gamocalkeveba gelis saxiT, Semdeg 
ki koagulacia. mineralizebuli deda waTxebi (garemo kristalTa zrdisaTvis) 
garedan sazrdooben manam, sanam gansazRvruli PT pirobebi SenarCunebuli iyo 
komponentebis aqtivobis Sesabamis doneze.  

porfiruli sabadoebi fluiduri sistemebis gantvirTvis zonebis maqsimaluri 
miaxloebis, zogjer ki misi TavianT energowyarosTan Serwymis magaliTswarmoadgens. 
porfiruli intruziebi fluiduri sistemebis funqcionirebis periodSi ganTavse-
buli iyo zedapiridan 1-3 km siRrmemde, xolo maTi kristalizacia xdeboda 1230-
8000Ctemperaturul intervalSi (Тɢɬɥ, Ȼɢɧ, 1984; Ʉɪɢɜɰɨɜɢɞɪ, 1987). fanerituli intruzi-
vebis Camoyalibebis ares warmoadgenda qerqis ufro Rrma (5-10 km) zonebi. rogorc 
fanerituli, ise porfiruli intruziebis wyaro miwis qvedaqerquli da qerqisqveSa 
zonebi iyo (Рɢɧɝɜуɞ, 1981; ɍɢɥɥɢ, 1983). 

bevrimkvlevari (Тɢɬɥɢ, Ȼɢɧ, 1984; Ʉɪɢɜɰɨɜɢɞɪ, 1987; Ʉɪɢɜɰɨɜ, 1989; Ɂɜеɡɞɨɜɢɞɪ., 1989) 
mivida daskvnamde, rom gamadnebis procesSi monawileobas iRebda komponentebi, 
romelTac hqonda rogorc magmatogenuri, ise egzogenuri wyaroebi (izotopur-
geoqimiuri monacemebiT). ori fluidis modeli dResac rCeba popularuli (Теɣɥɨɪ, 
1982). 

Cven upiratesobas vaniWebT madannivTierebis magmatogenur wyaros. mineralwar-
moqmna moiazreba, rogorc procesi, mimdinare erTian forovan-wylian areSi 
intruzivis garSemo, romlis SigniT madneuli komponentebi difuziurad ereoda 
erTmaneTs da kritikuli temperaturebis miRwevisas gamoiyofoda zolis saxiT. 
temperaturuli barieris doneze xdeboda liTonkompleqsebis daSla temperaturis 
momatebisa da, Sesabamisad, mJave komponentebis (H2S, HCl da sxva) asociirebulobis 
xarisxis amaRlebis xarjze. spilenZis profilis sabadoebze mineralwarmoqmnis 
dasawyisSi (380-3400C) kvarcTan erTad gamoiyofoda anhidridic. stabiluri 
madandagroveba mimdinareobda 300-2000C temperaturebze da 50 megapaskali wnevis 
dros. mineralwarmoqmnis TiToeul konkretul ubanze kritikuli izoTermebis ukan 
daxevasTan dakavSirebiT xdeboda xsnaris mJavianobis momateba, razedac metyvelebs 
kvarc-sericitiani paragenezisis ka-nonzomieri zeddeba feldSpatoidebze. xSirad 
teqtonikuri moZraobebis perioduli gameorebisas monotonuri madandagroveba 
nacvldeboda xsnarebis infiltraciiT nap-ralovani zonebis gaswvriv da madneuli 
nivTierebis gamoyofiT mineralwarmoqmnis ZiriTadi doneebis gareT.  

madneuli nivTierebis gamoyofa SeiZleba dadebiTad aixsnas anomalur tempera-
turul wertilebSi wylis polimorfizmis gazrdiT, romelic cvlis gamxsnelis 
mJave-fuZe Tvisebebs (Ɉɜɱɢɧɧɢɤɨɜ, 1988). normaluri temperaturuli zonebi SeiZleba 
yofiliyo is ubnebi, sadac grovdeboda mJave komponentebi (pirvel rigSi H2S), 
romlebic urTierTqmedebda liTonebis ZiriTad matareblebTan – qloridul da 
oqsidur komp-leqsebTan. Amas aucileblad mivyavarT sulfidebis gamoleqvamde, 
xsnaris gatutiane-bamde HCl-s dakargvis gamo da hidrataciis reaqciamde 
(madanSemcveli qanebis kvarc-sericitiani Secvla). mkvlevarTa umravlesobis azriT, 
vulkanogenuri sabadoebis hidrosistemebi viTardeboda konveqciuri modelis 
principiT, romelic gulisxmobs egzogenuri wylebis CarTvas hidroTermul 
procesSi (Ɏɪаɧɤɥɢɧɢɞɪ, 1984; Ɉɜɱɢɧɧɢɤɨɜ, 1988; Ʉɪɢɜɰɨɜ, 1989). amasTan bolomde ar aris 
naTeli geologiuri sivrcis specializaciis problema. okeanur bazaltebSi 
dadgenilia Jangeul-madniani gamonayofebi liTonebis maRali SemcvelobiT 
(ɉɪɨɤɨɩɰеɜ, ɉɪɨɤɨɩɰеɜ, 1990), agreTve madniani likvatebi tute bazaltebis mindvris 
Spatebsa da klinopiroqsenebSi (Ⱥɤɢɦɰеɜ,ɒаɪаɩɨɜ, 1993). 

spilenZs da oqros SeuZlia Sevides Mg-Fe silikatebSi, agreTve gamocalkevdes 
sulfidebis formiT gogirdis sakmao raodenobisas (Рехаɪɫɤɢɣɢɞɪ.. 1983; Ȼэɪɧеɦ, 1983). am 
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avtorebis monacemebiT amonTxeuli qanebis foruli sivrcis gamarilianeba xdeba 950- 
6500C temperaturul intervalSi. wveTismagvari sulfiduri gamonayofebi amonTxeul 
qanebSi warmodgenilia FeS-NiS-CuS myari xsnarebiT, agreTve troilitiT, pirotiniT, 
pentlanditiT, yubanitiT, qalkopiritiTa da sfaleritiT.  

zemoaRniSnulidan SeiZleba davaskvnaT, rom porfiruli ojaxis plutonogenuri 
sabadoebi formirdeba kunZulrkaluri sistemebis farglebSi paleokontinentis 
kidis ganviTarebis gansazRvrul stadiebze da ufro gvian - koliziis Semdgomi 
teqtono-magmuri aqtivizaciis dasawyisSi. mosamzadebeli etapi, romelic win uZRvis 
madanwarmoSobas, iwyeba magmis warmoqmniT qerqis ZirSi da zeda mantiaSi,  xolo 
Semdeg magmuri masebis gadaadgilebiT da dakristalebiT. mogvianebiT, garkveuli 
xarveziT, axldeba teqtonikuri daZabulobebi da dakristalebul faneritul 
masivebSi inergeba porfiruli sxeulebi. porfiruli intruziebis siTburi velisa da 
misgan gamoTavisuflebuli advilad aqroladi komponentebis zemoqmedebis Sedegad 
madanmomijne sivrcis mineralizebul forovan wylebze isaxeba da funqcionirebs 
porfiruli hidrosistemebi. SedarebiT daxurul wylian-forovan garemoSi madniani 
komponentebi difundirebs rTul Termodinamikur velSi da aRwevs kritikul 
temperaturul zonebs, sadac xdeba sulfidebis ZiriTadi masis gamoyofa.  

Dda bolos, madan-magmuri porfiruli sistemebis (oqro-spilenZ-molibdeniani da 
spilenZiani) ganviTarebis Taviseburebebis ganxilvisas unda gaTvaliswinebul iqnas 
Semdegi faqtobrivi debulebebi: 

1. porfiruli madan-magmuri sistemebi ikavebs mkveTr sivrcobriv-droebriv 
pozicias; maTi funqcionireba ukavSirdeba regionis geologiuri ganviTarebis 
konkretul stadiebs, kerZod, subduqciuri da koliziuri procesebis bolo etapebs. 
gansxvavebuli Sedgenilobis madanmatarebeli intruziuli kompleqsebisaTvis 
damaxasiaTebelia ganviTarebis “antidromuli mimarTuleba”, rac, rogorc Cans, 
miuTiTebs maszed, rom  maTi formirebisas monawileobda qerquli da mantiuri 
magmuri wyaroebi. fuZe Sedgenilobis magmebi (mantiuri plumebi) asrulebda 
energetikul rols da iwvevda qerqul anateqsiss da sxadasxva koteqtikuri 
gamonadnobebis warmoSobas. 

dRes aRiarebuli Sexedulebebis mixedviT madanmatarebeli intruziuli 
kompleqsebis formireba xdeboda 10-30 mln. wlebis intervalSi. maTSi da fluidebSi 
arsebuli gogirdi SO2-s saxiT (Ȼэɪɧеɦ, 1983) temperaturis dawevis dros ganicdis 
hidrolizs da warmoqmnis H2S-s da H2SO4-s; es ukanasknelebi 350-450˚C –is 
temperaturis pirobebSi Moda Cu-is matarebel qanTmaSen mineralebTan 
urTierTqmedebis Sedegad xels uwyoben sulfidebis gamoleqvas da Canawinwkli, 
gafantuli mineralizaciis warmoSobas. 

porfirul sabadoebze aSkaraa damokidebuleba intruziuli masivebis sididesa 
da madnebis maragebs Soris. 

2. maRaltemperaturuli porfiruli magmebis (temperaturuli intervali 1230-

ϴϬϬ˚CͿ SemoWra da kristalizacia xdeboda miwis zedapiridan 1-3 km siRrmeze. 
postsolidusis adrindel stadiaze  (intervali 800-450˚CͿ xdeboda eqsploziuri 
breqCiebis formireba da maTSi kaliSpatizaciis, gakvarcebis, propilitizaciis, 
gafantuli madniani mineralizaciis procesebis ganviTareba. porfiruli magmebis 
maRali gajereba H2O-T, HCl-T, HF-T,H2S-T, SO2-T, CO2-T  ganapirobebda maT maRal 
moZravunarianobas. 

kajaranis spilenZ-molibden-porfirul sabadoze gamoiyofa amfibol-biotitiani 
zona (magnetitis, qalkopiritis da piritis gafantuli mineralizaciiT) da kvarc-
mindvrisSpatiani zona zeddadebuli kvarc-molibdenitiani(zogjer qalkopiritiT) 
mineralizaciiT. ufro gviandeli kvarc-sericit-qloritiani zona (qalkopiritis, 
piritis, molibdenitis, sfaleritis, bismutinis, enargitis mineralizaciiT. 
Ffluidis mineralizaciaa 600 g/l, CanarTebis homogenizaciis temperatura 280-190˚C, 
wneva 70MɆɉа);berezitebis zona kvarc-sericit-karbonatuli Sedgenilobis galenitiT, 
sfaleritiT, piritiT da oqroTi (mineralizacia 150-50g/l, homogenizaciis 
temperatura 210-140˚C). 

3. hidroTermaluri tute-qloriduli xsnarebi iyo neitraluri an sustad mJave; 
molibdeni iyo oqsimJaviani hidrokompleqsebis formiT; s. vudis mixedviT (Wood, 
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Crearer,.Borzik,  1987) molibdenis xsnadoba ar aris damokidebuli Cl-s koncentraciaze; 
spilenZi Sedioda qloridul kompleqsebSi; aluminiumi da siliciumi – 
hidrokompleqsebSi (Ƚаɧееɜ, 1984). 

arsebobs mosazreba, romlis mixedviT fluidebSi SesaZloa arsebobdes meta-
luri molekuluri klasterebi (Ʌеɬɧɢɤɨɜ, 1993). maTi energiis wyaro garkveul PT 
pirobebSi xels uwyobs fazebis swraf warmoSobas. letnikovis mixedviT klasterebs 
(danagrovebs) SeuZliaT bunebrivi membranebis „gadalaxva“; wyalSi isini ganicdian 
hidrolizs; maTi molekuluri SenaerTebi TviTmowesrigebulobis Sedegad 
farTovdeba (300 da meti Å) da qmnis koloidebs. 

4.sulfidebis gogirdi axlosaa meteorul standartTan, xolo sulfatebis 
gogirdi 10-15 %-T ufro mZimea. monacemebi Jangbadisa da wyalbadis izotopebis 
Sesaxeb araerTgvarovania. spilenZporfirul sabadoebze hidroTermalur procesSi 
monawileobda meteoruli wylebi. 

zemoT aRniSnulidan gamomdinareobs, rom intruziuli kompleqsebi, romlebic 
Seicavs „porfirul“ paleosistemebs viTardeboda xangrZlivi periodis (aTeuli 
milioni wlebis) ganmavlobaSi. am procesebis bolo Sedegs warmoadgens madnis 
komponentebis koncentracia (sabadoebis warmoSoba). am procesebis Casaxva xdeboda 
zeda mantiis da qerqis sazRvarze da grZeldeboda dedamiwis qerqis maRal doneebze 
hidrosferos monawileobiT. 

dasawyisSi mantiuri nivTierebebis monawileobiT da zegavleniT iyo warmoqmni-
li magmuri sxeulebis mZlavri masivebi; maTi Sedgeniloba Seesabameboda sawyisi 
qanebis koteqtikuri gamonadnobebis Sedgenilobas, romlebic gadaadgildebodnen 
dedamiwis qerqis maRal doneebze da kristaldebodnen.  

rogorc aRvniSneT, kristalizaciis procesSi madniani elementebi Tavs iyrida 
forebSi da marcvlebs Soris an qmnida sakuTar mineralebs (sulfiduri gafantuli 
Canawinwklebi). madanwarmoSobis procesis gagrZelebas iwvevs magmuri sxeulebis 
Semcveli blokebis teqtonur-magmuri aqtivizacia. Sedegad warmoiqmneba 
maRaltemperaturuli, gazebiT gajerebuli, moZravunariani magmuri mdnarebi, 
romlebic gadaadgildeba dedamiwis zedapirisaken da iq kristaldeba. zedapirTan 
axlo mdebare zonebSi PT – pirobebi xels uwyobda magmebidan aqloradi 
komponentebis gamoyofas. teqtonikurad arastabilur pirobebSi „porfiruli“ 
intruziidan xdeboda SedarebiT mcire moculobis magmebis gadaadgileba da 
rqatyuaris da plagioklazis gamoyofa madanmatarebeli Stokebis saxiT. amasTan 
erTad gaCenil kontraqciul napralebSi xdeboda hidroTermaluri xsnarebis 
„Sewova“. 

hidroTermaluri paleosistemis masStabi misi Camoyalibebis Semdeg gani-
sazRvreba hidroTermalurad Secvlili qanebiT, sadac aRiniSneba propilitizacia 
gafantuli sulfiduri mineralizaciiT, mindvrisSpatiani da kvarc-sericitiani 
zonebi da zogierT sabadoze – berezitebi.  

faqtiuri masalidan gamomdinare propilituri da mindvrisSpatiani zonebis 
formireba xdeboda sinqronulad, 450-300˚C temperaturul intervalSi. 

porfiruli sabadoebis fluidebi xasiaTdeba maRali marilianobiT. amis gamo 
maTi Tavisufali gadaadgileba mikronapralebSi gaZnelebulia. migvaCnia, rom 
madanmatarebeli fluidebis gadaadgilebis yvelaze realuri meqanizmi aris 
difuzia. g. naumovis mixedviT (ɇауɦɨɜ, 1990) NaCl-s difuziis efeqturi koeficienti 
hidroTermalur xsnarSi udris 10-4 sm2/s. am siCqariT difuziis Sedegad madnis 
komponentebi gadaadgildeba 1 mln. weliwadSi 1 km-T. siCqare SesaZloa gaizardos 
safexurebrivi difuziis dros (vibrodifuzia). madniani komponentebis migracia 
wydeboda maSin, roca hidroTermebi aRwevda kritikuli izoTermebis an geoqimiuri 
barieris ares. aq xdeboda maTi gamoyofa zolis saxiT da Semdgomi koagulacia. 

warmodgenili modelis Tanaxmad, madanwarmoSobis ZiriTadi etapi mimdi-
nareobda erTiani napralovan-wyliani sivrcis farglebSi, madniani komponentebis 
gadaadgileba xdeboda difuziis gziT; kompleqsuri SenaerTebis daSlas ki xels 
uwyobdnen mJave komponentebi - H2S, HClda sxva.  

hidroTermuli procesis dasawyisSi maRali temperaturis pirobebSi sul-
fidebTan erTad (zog SemTxvevaSi ufro adre), gamoiyofoda anhidriti (kvarc-
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anhidritis paragenezisis gazur-Txevadi CanarTebis homogenizaciis temperatura 
udris 380-3400

C). Semdgom, rogorc gamomdinareobs faqtiuri masalidan, 
mineralwarmoSoba grZeldeboda 300-2000

C -s intervalSi (molibden-spilenZ-
porfiruli da spilenZ-molibden-porfiruli sabadoebisaTvis). 

mineralwarmoSobis procesSi spilenZi, tyvia, TuTia, oqro amJRavnebs 
gansxvavebul qcevas, radgan sulfidebis xsnadoba damokidebulia temperaturaze da  
H2S-s koncentraciaze. spilenZis mineralebis xsnadoba ufro metad aris 
damokidebuli temperaturaze vidre tyviisa da TuTiis mineralebis(Ɏɪаɧɤɥɢɧ, Ʌаɣɞɨɧ, 
ɋаɧɝɫɬеɪ,1984); spilenZisa da TuTiis mineralebis gamoyofisaTvis saWiroa H2S-s 
maRali koncentracia (Ƚаɧееɜ, 1989). dasaSvebia, rom mineralwarmoSobisas gogirdis 
parcialuri wneva sakmarisia spilenZis gamoyofisaTvis. tyvia da TuTia, agreTve 
oqro, ar gamoiyofa myari fazis saxiT. am elementebis qloriduli ligandi 
icvleboda hidrosulfiduriT; amitom Jangbadis maRali potencialis pirobebSi 
xdeboda sulfidebisa da sulfatebis erTdrouli gamoleqva. 
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Caucasus Mining Group LTD, Tbilisi, Georgia 
K 
bolnisis madniani raionis gamadnebis kavSiri gviancarcul vulkanur 

aqtivobasTan da geodinamikur ganviTarebasTan. v.guguSvili, n.fofxaZe, i.SaviSvili. 
bolnisis madniani raioni teTis-evraziis metalogenuri sartylis Semadgeneli 
nawilia. sartyeli agebulia oqro-spilenZ-porfiruli da epiTermuli maRali da 
mcire sulfiduri sabadoebiT, oqros mcire sulfiduri gamadnebiT da 
stratimorfuli spilenZ-polimetaluri sabadoebiT. teTisis okeane 
adrepaleogenurSi daixura da dRes mis reliqtebs xmelTaSua zRva da izmir-
erzinjan-sevanis okeanuri nakeri warmoadgens.  

bolnisis madniani raioni warmodgenilia oqro-spilenZ-porfiruli da oqro-
polimetaluri sabadoebiT,  romelTac axlavs epiTermaluri usulfido oqros 
mineralizacia. isini zedacarcul vulkanur kompleqsSia ganlagebuli. maTi 
formireba, teTisis okeanis Crdilovergentul konvergencias da aqtiuri kidis 
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geodinamikuri ganviTarebis gviansubduqciur stadias ukavSirdeba. gviansubduqciuri 
stadia ori etapiTaa warmodgenili, romelTac ori gansxvavebuli tipis vulkanizmi 
da madanwarmoSoba axlavs. Ppirveli – kunZulTa-rkaluri tipis vulkanizmiT 
xasiaTdeba. igi ukavSirdeba senoman-santonuri asakis normul subduqcias, xolo 
meore – subducirebuli filis kampanur transformacias (gaRunvas da gaxleCas), 
ramac vulkanur kerebSi astenosferuli masalis SeRweva da mantiuri gavlena 
ganapiroba. es ki turon-santonuri kunZulTa rkaluri vulkanuri aqtivobis 
,,bekarkulSi” gadasvlis tendenciaSi gamoixata.  

 

The Bolnisi ore district occurs in the Tethyan-Eurasian metallogenic belt (Fig. 1) that formed at the late 
subduction stage of development, on the Eurasian active margin of the Tethys Ocean. 

The volcanic and magmatic activity in the ore district was displayed in the alternation of two stages of 
acid and basic volcanism (Fig. 2). 

The first - Turonian-Santonian stage of acid volcanic activity, represented by the Mashavera suite built up 
of rhyodacite tuffs, tuff-breccias and tephroids (Fig. 2). It is terminated by ignimbrite ejection and cauldron 
subsidence and intrusion of rhyolites around ring structure of collapsed caldera. The second stage – the 
Campanian (Gasandami suite) also is completed by ignimbrite ejection, cauldron subsidence and rhyolite 
extrusions. Both stages of acid volcanic activity by two phases of basic volcanism – andesite-basaltic (Tandzia 
suite) and alkali olivine basaltic (Shorsholeti suite) were completed. The products of the latter by Maastrichtian 
and Danian limestones are overlain (Fig. 2). 

 
 

 
 

Fig. 1. Tethys-Eurasian metallogenic belt (after Jankovich, 1997) 
 

Volcanic activity and mineralization of the Bolnisi ore district was related to two stages of Upper 
Cretaceous geodynamic development (Fig. 3). The first stage - Cenomanian-Santonian related to normal 
subduction, manifested in island arc (VAG) type volcanic activity and accompanied with porphyry and 
epithermal type of mineralization. The second stage (Campanian) was concerned with transformation of the 
subducted slab (roll back, hinge retreat) and was represented by ORG type volcanism with epithermal 
nonsulfide gold mineralization coinciding with potassium alteration and baritization. Later in the Campanian 
time, deformation of the subducted slab was intensified by disrupture and detachment caused by intrusion of 
astenosphere material and invasion of gabbro-diabasic and gabbro-dioritic stocks (conductors of hydrosulfide 
ore-bearing fluids) that produced gold-copper-base metal mineralization. The latter coincided with high 
temperature propylitization (Gugushvili et al, 2014). This stock should be apophyses of volcanic chamber,r from 
which later on eruption of alkali olivine basalt of the Shorsholeti suite took place. These olivine-bearing basalts 
are characterized by geochemical criteria of the depleted Ocean Ridge Basalt (ORB) (Fig. 3, 4). 
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Fig. 2. . Lithological column of Upper Cretaceous volcanic series (stratigraphic division according to data of Sh. Adamia 
(Adamia, Dudauri, 1960). 1 - Paleozoic granite-metamorphic basement, 2 - conglomerates, 3 - alternation of Cenomanian 
andesite-dacite volcanite and limestones, 4 - alternation of Turon-Coniacian rhyodacite tuffs, tephroids and lava flows 
(Mashavera suite), 5 - Lower Santonian ignimbrites, 6 –  alternation of Campanian andesite-basalts, andesites and their 
tuffs (Tandzia suite), 7 – Campanian rhyodacite and dacitic tuffs and lava flows (Gasandami suite), 8 - Campanian 
ignimbrites, 9 - Campanian alkali olivine basalts (Shorsholeti suite), 10 - Maastrichtian-Danian limestones 

 

 
 
Fig. 3. Schematic section through Madneuli and Bektakari ore clusters.Legend: 1 - Paleozoic granite-metamorphic 
basement, 2 - granodiorite (VAG) intrusives, 3 - granodiorite (ORG) intrusives, 4 - gabbro-diabasic and gabbro-diorite 
(ORB) stocks and veins, 5 - rhyolite extrusive domes, 6 - intraformation conglomerates, 7 - Cenomanian andesite-dacitic 
tuffs alternating with limestones, 8 - Turonian-Coniacian rhyodacitic tuffs and tephroids (Mashavera suite), 9 - Lower 
Santonian ignimbrites (Mashavera suite), 10 - Campanian andesite-basaltic lavas and tuffs (Tandzia suite), 11 - Campanian 
rhyolite-dacitic tuffs and lava flows (Gasandami suite), 12 - Campanian ignimbrites (Gasandami suite), 13 – Campanian 
alkali olivine basaltic lavas and tuffs (Shorsholeti suite), 14 – Maastrichtian limestones, 15 - deposits and occurences, 16 - 
faults 
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Potassium alteration was related to ORG granodiorites and high temperature propylitization - to gabbro 
diabase stocks. This phenomenon may be explained by the injection of astenospheric material. It resulted in 
potassium feldspar alteration accompanied by nonsulfide gold mineralization at the first stage, while farther on 
the temperature increase in hydrosulfide fluids gave rise to synore high temperature epidote-zoisite 

propylitization. The latter coincided with gold-bearing proper sulfide mineralization. Temperature of the 
formation of gold-copper base metal mineralization was 350-400C (Gogishvili., Zuliashvili, 1959), the same 

as the temperature of synore epidote-zoisite propylitization. It is noteworthy that proper sulfide-gold-copper-
base metal mineralization and high temperature propylitization products replace the nonsulfide gold-bearing 
quartz-potassium feldspar metasomatites of ORG volcanics. 

The regional fault, that cut the Bolnisi ore district was connected with transformation and detachment of 
subducted slab in the Campanian time and manifested in the intrusion of astenospheric material into crustal 
magma. As shown on discriminant diagram of Nb-В МЫОКЭОН КММШЫНТЧР ЭШ PОКЫМО‘Ь ЦОЭСШН (Pearce et al., 1984) 
(Fig. 5), Campanian rhyolites (72-73ma) of NW block are disposed in Ocean Ridge Granite (ORG) field, 
whereas Santonian rhyolites of SE block dated as 86.5ma are disposed in Volcanic Arc granite (VAG) field that 
points to normal subduction without the intrusion of astenospheric material. 

Volcanic arc (VAG) character of Santonian rhyodacites is confirmed by Sr and Pb correlation of isotopes 
87Sr/86Sr=0.705-0.710, 208Pb/204Pb=38 and by high content of Rb, Ba, Pb and Th (Gugushvili et al., 2002, 
Gugushvili et al., 2014). 

 

 
 
Fig. 4.Cretaceous stage of geodynamic development. Deposits of Madneuli ore cluster (1-5): 1) Tamarisi, 2) Tsitelsopeli, 3) 
Kvemo Bolnisi, 4) Madneuli, 5) David Gareji; deposits of the Becktakari ore cluster (6-12): 6) Sakdrisi, 7) Imedi, 8) 
Darbazi, 9) Becktakari, 10) Samgereti, 11) Bneli-Khevi, 12) Grma-Khevi. 
Legend: 1 - basaltic crust, 2 - Paleozoic granite-metamorphic basement, 3 - andesite-basaltic series of the Middle and 
Upper Jurrasic, 4 - Turon-Coniacian rhyodacitic volcanic series, 5 - Turon-Coniacian VAG, granodioritic intrusives, 6 - 
Lower Santonian ignimbrites, 7 – Campanian rhyodacite volcanites, 8 - Campanian ORG granodioritic intrusive, 9 - 
Campanian ignimbrites, 10 - Campanian gabbro intrusive, diabased, 11 - Campanian alkali olivine basalts (Shorsholeti 
suite), 12 - deposits of Madneuli cluster, 13 - deposits of Gasandami cluster, 14 – faults.  
 

In alkali olivine basalt of the Shorsholeti suite, that overlie ore-bearing acid volcanites (containing 
mineralization of the Bektakari ore cluster), mantle influence was enhanced. It is confirmed by the (K/La) N-
(K/Yb) N diagram created according to Sun and Macdonough (1989) - Fig. 6, where Shorsholeti basalts are 
disposed in the field of depleted basalts of Ocean Ridges. They are enriched in LREE and HFSE and are 
depleted of HREE [(La/Sm)n=2.89, (L/Yb)n=8.17, (Sm/Yb)n=2.83, (Yb)n=7.35]. Such proportions of 
distribution of light and heavy REE in basalts of the Shorsholeti suite (according to Ch.Hudges‘ conception) 
verify their similarity to the depleted basalts of Ocean Ridges (Hudges, 1988). Therefore, mantle influence at 
this stage significantly increased by enrichment of Campanian volcanic chambers of the Shorsholeti suite with 
astenospheric material; it should be a result of hinge retreat intensification and disruption of the subducted slab 
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(Gugushvili et al., 2002). It coincided with the extension, causing crustal thinning and transformation of island 
arc situation into back arc environment. 

The similar development was described in Paraguinishte ore district (Bulgarian Srednegorie) by A. von 
Quadt, R. Moritz et al., 2005. This district belongs to the same metallogenic belt and developed at the late stage 
of subduction. Here, also hinge retreat caused transtensional block faulting and subsidence conditioned by 
intensification of intrusion of astenospheric material. The slab retreat was accompanied by the extension that led 
to overall crustal thinning and transformation of island arc setting into back arc environments. Younger 
volcanics of the Elshitsa, Vlaikov Vrukh and Tsar Asen deposits (75-86ma) are characterized by distinct mantle 
influence, whereas host rocks of the Chelopech and Elatsite deposits (92ma) have distinct crustal signature.  

 

  
 
Fig. 5. Disposition of dacites and rhyolites of the 

Bolnisi ore district on the discriminant diagram of Nb/Y 
according to Pearce method (Pearce et al., 1984) 

 
Fig. 6. Disposition of alkali olivine basalt of the 

Shorsholeti suite and andesite basalts of the Tandzia suite 
on the diagram of interrelation (K/La)n-(La/Yb)n according 
to the method of Sun and Mac Danough, 1989. 1 –alkali 
olivine basalts, 2 - andesite-basalts 

 
Campanian transformation of the subducted slab had also an effect on geological structure of the Bolnisi 

ore district. The disrupture of slab manifested in transtensional fault, dividing the district into ЭаШ ―РТКЧЭ‖ 
blocks: the uplifted and subsided (Fig. 3, 4). Campanian volcanics and mineralization were eroded from the 
uplifted block, which consists of the Madneuli ore cluster with Turonian-Coniacian mineralization (88-90ma). 
In the subsided block preserved Campanian volcanics and mineralization are represented by the Bektakari ore 
cluster (79-81ma) (Gugushvili et al, 2014). 

Mineralization of the Madneuli cluster and volcanic activity were induced by normal subduction, while 
mineralization of the Bektakari cluster was controlled by transformation of the subducting slab. At the same 
time both of them belong to porphyry style of mineralization, however the types of process of mineralization 
distinctly differ. Proper sulfide and nonsulfide mineralization of the Madneuli cluster were synchronous 
processes and displayed in zonality: the lower proper sulfide zone alternates with the upper nonsulfide one. The 
similar interrelation between the proper sulfide and nonsulfide mineralization in the Madneuli deposit was also 
described by S.Kekelia, M.Kekelia (2002). The mineralization in the silicified and argillized rocks represents 
the products of acid leaching, whereas in the Bektakari cluster acid leaching as the first stage of alteration is not 
established. The nonsulfide mineralization related to potassium alteration occurred at the first stage of 
mineralization, while the proper sulfide mineralization and the concomitant propylitization replaced the gold-
bearing quartz-potash feldspar metasomatites. Thus, zonality of mineralization is not confirmed.  

In the zone between these two clusters two deposits are disposed. They are characterized by some features 
of opposite cluster. So, in the David Gareji deposit of the Madneuli cluster gold-bearing potassium 
metasomatites occur. Here proper sulfide-gold-copper base metal mineralization is characterized by high grade 
of gold (4-4.5ppm) that is not characteristic of proper sulfide ores of Madneuli deposits, where average gold 
grade does not exceed 0.8ppm. At the same time, synore high temperature propylitization is not established 
here. At the Sakdrisi deposit of the Bektakari cluster, nonsulfide mineralization is related to quartz-chalcedony 
and quartz-barite stockworks; the proper sulfide mineralization is characterized by high grade of gold (average 
5ppm) and synore high temperature propylitization. 

In the Bolnisi ore district rigid granite-metamorphic basement is covered by the Mesozoic-Cenozoic 
volcanic-sedimentary series, including Upper Cretaceous ore-bearing volcanic suites. The latter is slightly 
folded, but intensively faulted and is characterized by the block structure. Transtensional fault divided the area 
ТЧ ЭаШ ―РТКЧЭ‖ ЛХШМФЬ, ЫОХКЭОН ЭШ НТЬЫЮЩЭТШЧ ШП the subducted slab (Fig. 4). Both of them are dissected into 
numerous lesser blocks due to stock invasion and tumescence, cauldron subsidence, hydrothermal explosions 
and other types of syn- and postvolcanic tectonic activity. 
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Transtensional faulting КЧН ―РТКЧЭ‖ ЛХШМФ formation are postmineralization processes, whereas the 
tumescence and cauldron subsidence induced block formation belong to premineralization process, because the 
mineralization took place before ignimbrite ejection and cauldron subsidence. Some deposits are also separated 
from each other by faulting and are disposed on postmineralization blocks, i.e. David Gareji and Catarkayia 
deposits (Fig. 7). Some deposits are divided by faults into two postmineralization blocks (Kvemo Bolnisi, 
Imedi) (Gugushvili at al., 2014). Mineralization of the Tsitelsopeli deposit (Fig. 8) occurs both in the subsided 
block of caldera and in the adjacent uplifted block preserved after caldera collapse. In the Tsitelsopeli deposit, 
the mineralization process was preceded by cauldron subsidence, as it was in the Madneuli deposit, where 
mineralization is entirely located in the collapsed block. The investigation of block structures is necessary and 
rather important for planning further exploration in the Bolnisi ore district. 

The porphyry style mineralization of the Bolnisi ore district is related to intrusive stocks (conductors of 
ore-bearing fluids), conditioning the tumescence and later ignimbrite ejections and cauldron subsidence. All of 
them are characterized by ring structures. The ring structures are exploration criteria (indicators) for discovering 
hidden ore bodies. 

The ring structures in the district are established as a result of  paleovolcanological investigations 
(including identification of ring structures of cauldron subsidence according to rhyolitic ring dikes defined by 
the mode of distribution of  relics of rhyolite extrusive domes around the ring structures) as well as of aerophoto 
and satellite mapping of the area and geophysical investigations (magnetometry and gravimetry) held for the 
discovery of the hidden intrusive stocks (probable conductors of ore-bearing fluids). In the Bolnisi ore district 
intrusive stock invasion and tumescence with uplifting of islands was not always completed by ignimbrite 
ejection and cauldron subsidence, though they are geophysically determined as ring structures and porphyry 
style mineralization may be concerned with them.  

 

 
 
Fig. 7. Schematic cross-section on the David-Garedji and Catarkaiya occurrences. 
Legend:1 - dacitic tuffs and tephroids, 2- silicified rocks, 3 –argillites superimposed by potassium feldspathization, 4 –
silver-bearing quartz-barite veins, 5 –quartz-chalcedony veins and stockworks with nonsulfide gold, 6 –gold-copperbase 
metal mineralization, 7 –fault 
 

Conclusions 

 
The genesis of mineralization in the Bolnisi ore district is related to Late Cretaceous volcanic activity at 

the late stage of the Tethys ocean slab subduction under the Eurasian active margin. There occurs gold-copper-
base metal porphyry style mineralization associated with epithermal nonsulfide gold ores. 

The host rocks of mineralization are Turonian-Coniacian and Campanian rhyodacitic tuffs, lavas and 
tephroids seperated by andesite basaltic suite and overlain by alkali olivine basalts. 

In the Bolnisi ore district two stages of acid volcanic activity - Cenomanian-Santonian and Campanian are 
established. Both of them were completed by ignimbrite ejection and cauldron subsidence and later on by the 
ejection of basic andesite-basalts terminating the first stage and of alkali olivine basalts – after the second stage. 

The first phase of mineralization is related to normal subduction occurred in the Bolnisi district before the 
Campanian time as well as to island arc (VAG) volcanic activity. The second stage was beginning with 
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Campanian transformation of the subducting slab (rollback and hinge retreat) coinciding with injection of 
astenospheric material into crustal magma and ORG type rhyodacitic volcanic activity. Later with enhancing 
deformation (disruption and detachment) of the subducted slab, astenospheric intrusion increased and 
manifested in gabbro diabasic stocks eruption (apophyses of basaltic chamber later ejecting alkali olivine 
basaltic lavas). 

 

 
 
Fig. 8. Schematic section of the Tsitelsopeli deposit. 
Legend:1- Alluvium, 2 - Quartenary dolerites, 3 - ignimbrites, 4 - argillized tuffs, 5 - silicification, 6 - sericitization, 7 - 
gold-copper-pyrite mineralization in hydrothermal breccia, 8 - gold-copperporphyry mineralization, 9 - gold-basemetal 
mineralization in hydrothermal breccia, 10 – gold bearing quartz-chalcedony stockworks, 11 - granodiorite (VAG) 
intrusive, 12 - faults, 13 - level of ground water 
 

The intrusion of astenosphere into the Campanian, especially at the late stage of deformation of the 
subducted slab, conditioned tendency to transformation of island arc setting to back-arc environment. Similar 
development in the late stage of subduction accompanied by transformation of the subducted slab and was 
described in the Paraguinishte ore district of Bulgarian Srednegorie (von Quadt, Moritz et al., 2005). It was 
manifested by the thinning of granite crust and transformation of island arc setting to back arc. Hence, such 
geodynamic development must be characteristic of different parts of the Tethyan-Eurasian metallogenic belt of 
the Eurasian active margin. 

The mineralization of the Bolnisi ore district also was connected with geodynamic development and 
volcanic activity. The mineralization connected to island arc conditions of VAG type volcanic activity of normal 
subduction is characterized by zonality of mineralization represented by synchronous proper sulfide and 
nonsulfide zones. They are superimposed on the silicificated (acid leached) rocks. From the above it follows that 
mineralization was preceded by acid leaching. The mineralization revealed at the stage of deformation of the 
subducted slab and ORG type volcanic activity is characterized by hydrothermal activity of potassium alteration 
with nonsulfide gold mineralization without preliminary acid leaching. 

At this stage of farther deformation of the subducted slab and enhancing intrusion of astenosphere 
gabbro-diabasic intrusive stocks are related to proper sulfide-gold-copper-base metal mineralization. The latter 
coincided with epidote-zoisite high temperature propylitization that replaced the nonsulfide gold-bearing quartz-
potassium feldspar metasomatites. Hence, increasing alkalinity and temperature of ore-bearing fluids should 
depend on the intrusion of astenosphere into the crustal chambers. 

Campanian detachment of subductive slab caused the formation of transtensional fault that separated the 
ШЫО НТЬЭЫТМЭ ТЧ ЭаШ ―РТКЧЭ‖ Лlocks – the submerged and uplifted. The uplifted block consists of Cenomanian-
Santonian VAG type volcanics with Turonian-Coniacian mineralization of the Madneuli ore deposit. 
Campanian volcanics from the above mentioned block should be eroded, whereas in the subsided one   the 
Campanian volcanics and mineralization are preserved and they enclose the Bektakari ore deposit. 

TСО ―РТКЧЭ‖ ЛХШМФЬ ЭСОЦЬОХЯОЬ КЫО НТЬЬОМЭОН into numerous lesser blocks by synmagmatic and 
synvolcanic faults related to tumescence, cauldron subsidence, hydrothermal eruptions etc. Some of them are 
postmineralization and some - premineralization. Their paleovolcanological, geophysical, aerophoto and 
satellite mapping are very important for planning exploration in the district. 
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ɎɂɁɂɄɈ-ɏɂɆɂɑȿɋɄɂȿ ɍɋɅɈȼɂə ɎɈɊɆɂɊɈȼȺɇɂə ɆȿɊɂɋɋɄɂɏ ɆȿȾɇɈ-

ɉɈɅɂɆȿɌȺɅɅɂɑȿɋɄɂɏ ɊɍȾɈɉɊɈəȼɅȿɇɂɃ ɂ ɅɍɏɍɆɋɄɈȽɈ ɆɕɒɖəɄɈȼɈȽɈ 
ɆȿɋɌɈɊɈɀȾȿɇɂə 

(ɩɨ ɞаɧɧɵɦ ɢɫɫɥеɞɨɜаɧɢɹ ɝаɡɨɜɨ-ɠɢɞɤɢх ɜɤɥɸɱеɧɢɣ) 
 

ɂ. Ⱦ. Ⱦɨɥɢɞɡɟ 

 
Physical-chemical Conditions of the Formation of Merisi Copper-Polymetalic and Lukhumi 

Arsenic Deposits. I.Dolidze. Differences in evolution of the solutions forming the ore-fields understudy 
verifies to different character of genetic relations between the deposits and the intrusive center. Thus, there can 
be assumed, that comparative analysis of physical-chemical conditions of deposit formation of different origin, 
enable to apply geochemical data of the solutions from the including in practical purposes. Identification of 
nature of ore-forming solutions with the account of lithology of enclosing rocks allows tracing of evolution of 
the solutions chemistry that can be applied at the development of mineral resources mining criteria. 

 
Иɡɜеɫɬɧɨ, ɱɬɨ ɨɩɪеɞеɥеɧɢе ɬеɦɩеɪаɬуɪɵ ɢ хɢɦɢɱеɫɤɨɝɨ ɫɨɫɬаɜа ɪуɞɨɨɛɪаɡуɸɳɢх ɪаɫɬɜɨɪɨɜ ɩɨ 

ɝаɡɨɜɨ-ɠɢɞɤɢɦ ɜɤɥɸɱеɧɢɹɦ ɜ  ɪуɞɧɵх ɢ  ɧеɪуɞɧɵх ɦɢɧеɪаɥах ɩɨɡɜɨɥɹɸɬ  уɫɬаɧɨɜɢɬɶ РТɏ-уɫɥɨɜɢɹ 
ɩеɪеɧɨɫа ɢ ɨɬɥɨɠеɧɢɹ ɪуɞɧɨɝɨ ɜеɳеɫɬɜа, ɨɰеɧɢɬɶ ɜɥɢɹɧɢе ɜɦеɳаɸɳɢх ɩɨɪɨɞ ɧа ɫɨɫɬаɜ 
ɝɢɞɪɨɬеɪɦаɥɶɧɵх ɪаɫɬɜɨɪɨɜ ɢ ɬ.ɞ. Ɉɛ аɤɬуаɥɶɧɨɫɬɢ ɩɨɞɨɛɧɵх ɢɫɫɥеɞɨɜаɧɢɣ ɦɨɠɧɨ ɫуɞɢɬɶ ɩɨ 
ɨɛɨɛɳеɧɧɵɦ ɪеɡуɥɶɬаɬаɦ (ɇауɦɨɜ, ɢ ɞɪ; 2009). ȼаɠɧɨ ɩɨɧɹɬɶ, ɤаɤɨе ɡɧаɱеɧɢе ɦɨɠеɬ ɢɦеɬɶ 
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ɫɨɩɨɫɬаɜɥеɧɢе ɢ ɨɛɨɛɳеɧɢе эɬɢх ɢɫɫɥеɞɨɜаɧɢɣ ɩɨ ɦеɫɬɨɪɨɠɞеɧɢɹɦ ɪаɡɥɢɱɧɵх ɬɢɩɨɜ ɞɥɹ ɪеɲеɧɢɹ 
ɩɪɨɛɥеɦɵ ɝеɧеɬɢɱеɫɤɨɣ ɫɜɹɡɢ ɦеɫɬɨɪɨɠɞеɧɢɣ ɫ ɦаɝɦаɬɢɡɦɨɦ ɢ ɦеɬаɥɥɨɝеɧɢɱеɫɤɨɣ ɫɩеɰɢаɥɢɡаɰɢɢ 
ɢɧɬɪуɡɢɣ. ȼ ɧауɱɧɨɣ ɥɢɬеɪаɬуɪе уɠе ɢɦееɬɫɹ ɩɪаɤɬɢɤа ɫɪаɜɧеɧɢɹ ɦеɫɬɨɪɨɠɞеɧɢɣ ɪаɡɥɢɱɧɨɝɨ ɝеɧеɡɢɫа 
ɧа ɨɫɧɨɜаɧɢɢ ɢɡуɱеɧɢɹ ɝаɡɨɜɨ-ɠɢɞɤɢх ɜɤɥɸɱеɧɢɣ ɜ ɦɢɧеɪаɥах (ɏеɬɱɢɤɨɜ, 1964; ɋуɳеɜɫɤаɹ, 
Ȼаɪɫуɤɨɜ,1965; ɏɨɞаɤɨɜɫɤɢɣ, 1965; ɇауɦɨɜ, ɋуɳеɜɫɤаɹ, 1966; ɢ ɞɪуɝɢе). ɉɨ  ɞаɧɧɵɦ ɮɢɡɢɤɨ-
хɢɦɢɱеɫɤɢх уɫɥɨɜɢɣ ɪуɞɨɨɛɪаɡуɸɳɢх ɪаɫɬɜɨɪɨɜ ɛɵɥɢ ɫɨɡɞаɧɵ ɦɨɞеɥɢ ɮɨɪɦɢɪɨɜаɧɢɹ ɦеɫɬɨɪɨɠɞеɧɢɣ ɢ 
ɪаɡɪаɛɨɬаɧɵ ɦɢɧеɪаɥɨɝɨ-ɝеɨхɢɦɢɱеɫɤɢе ɤɪɢɬеɪɢɢ ɞɥɹ ɩɨɢɫɤɨɜ, ɨɰеɧɤɢ ɢ ɩɪɨɝɧɨɡɢɪɨɜаɧɢɹ 
ɦɢɧеɪаɥɶɧɨɝɨ ɫɵɪɶɹ. 

ɇеɫɨɦɧеɧɧɵɣ ɢɧɬеɪеɫ ɩɪеɞɫɬаɜɥɹеɬ ɫɪаɜɧɢɬеɥɶɧɨе ɢɡуɱеɧɢе ɦеɞɧɨ-ɩɨɥɢɦеɬаɥɥɢɱеɫɤɢх 
ɪуɞɨɩɪɨɹɜɥеɧɢɣ Ɇеɪɢɫɫɤɨɝɨ ɪуɞɧɨɝɨ ɩɨɥɹ ɢ Ʌухуɦɫɤɨɝɨ ɪеаɥɶɝаɪ-ауɪɢɩɢɝɦеɧɬɨɜɨе ɦеɫɬɨɪɨɠɞеɧɢɹ, 
ɨɛɪаɡɨɜаɧɢе ɤɨɬɨɪɵх ɩɪɨɬеɤаɥɨ ɜ ɪаɡɥɢɱɧɵх ɬеɤɬɨɧɢɱеɫɤɢх, ɥɢɬɨɝеɨхɢɦɢɱеɫɤɢх ɢ ɬеɪɦɨɞɢɧаɦɢɱеɫɤɢх 
уɫɥɨɜɢɹх. Ɇеɪɢɫɫɤɢе ɪуɞɨɩɪɨɹɜɥеɧɢɹ ɩɪɨɫɬɪаɧɫɬɜеɧɧɨ ɫɛɥɢɠеɧɵ ɫ ɦаɥɵɦɢ ɫуɛɳеɥɨɱɧɵɦɢ 
ɢɧɬɪуɡɢɹɦɢ, а ɜɛɥɢɡɢ Ʌухуɦɫɤɨɝɨ ɦеɫɬɨɪɨɠɞеɧɢɹ ɨɬɫуɬɫɬɜуɸɬ ɩɪɢɡɧаɤɢ ɦаɝɦаɬɢɱеɫɤɨɣ 
ɩаɥеɨаɤɬɢɜɧɨɫɬɢ. ɋɪаɜɧɢɜаеɦɵе   ɪуɞɨɩɪɨɹɜɥеɧɢɹ ɹɜɥɹɸɬɫɹ ɫɪеɞɧеɬеɦɩеɪаɬуɪɧɵɦɢ (ɧɢɠе300°) 
ɝɢɞɪɨɬеɪɦаɥɶɧɵɦɢ ɦеɫɬɨɪɨɠɞеɧɢɹɦɢ, ɫ ɱеɬɤɢɦ ɩɪɨɹɜɥеɧɢеɦ ɫɬаɞɢɣɧɨɫɬɢ ɦɢɧеɪаɥɨɨɛɪаɡɨɜаɧɢɹ. 

ɋɥеɞуеɬ ɨɬɦеɬɢɬɶ ɬɨɬ ɮаɤɬ, ɱɬɨ ɩаɪаɝеɧеɬɢɱеɫɤаɹ ɫɜɹɡɶ Ɇеɪɢɫɫɤɢх ɪуɞɨɩɪɨɹɜɥеɧɢɣ ɫ ɢɧɬɪуɡɢɹɦɢ 
у ɛɨɥɶɲɢɧɫɬɜа ɢɫɫɥеɞɨɜаɬеɥеɣ (ɇаɞɢɪаɞɡе 1957; Иɜаɧɢɰɤɢɣ, 1961,1963; ɢ ɞɪуɝɢе аɜɬɨɪɵ) ɧе ɜɵɡɵɜаɥа 
ɫɨɦɧеɧɢɣ, а ɜ ɫɥуɱае ɫ Ʌухуɦɫɤɢɦ ɦеɫɬɨɪɨɠɞеɧɢеɦ ɛɵɥɢ ɜɵɫɤаɡаɧɵ  ɩɪɨɬɢɜɨɪеɱɢɜɵе ɫуɠɞеɧɢɹ (ɒɨɧɢɹ 
1942; Ⱦɡɨɰеɧɢɞɡе, Тɜаɥɱɪеɥɢɞɡе 1965; ɋɦɢɪɧɨɜ, 1969 ɢ ɞɪуɝɢе аɜɬɨɪɵ). Ʉаɤ ɧаɦ ɩɪеɞɫɬаɜɥɹеɬɫɹ 
ɧеɨɛхɨɞɢɦɨ ɞаɥɶɧеɣɲее ɧаɤɨɩɥеɧɢе ɮаɤɬɢɱеɫɤɨɝɨ ɦаɬеɪɢаɥа ɩɨ ɮɢɡɢɤɨ-хɢɦɢɱеɫɤɢɦ  ɩаɪаɦеɬɪаɦ 
ɮɨɪɦɢɪɨɜаɧɢɹ эɬɨɝɨ ɦеɫɬɨɪɨɠɞеɧɢɹ. Ɇɵ ɩɨɩɵɬаɥɢɫɶ ɢɫɩɨɥɶɡɨɜаɬɶ ɪеɡуɥɶɬаɬɵ ɢɫɫɥеɞɨɜаɧɢɣ ɝаɡɨɜɨ-
ɠɢɞɤɢх ɜɤɥɸɱеɧɢɣ ɜ ɦɢɧеɪаɥах ɫ уɱеɬɨɦ ɤɨɧɤɪеɬɧɵх ɝеɨɥɨɝɨ-ɫɬɪуɤɬуɪɧɵх уɫɥɨɜɢɣ ɮɨɪɦɢɪɨɜаɧɢɹ эɬɢх 
ɦеɫɬɨɪɨɠɞеɧɢɣ, ɱɬɨɛɵ ɩɪɢɛɥɢɡɢɬɶɫɹ ɤ ɪеɲеɧɢɸ ɩɪɨɛɥеɦɵ ɫɜɹɡɢ ɝɢɞɪɨɬеɪɦаɥɶɧɵх ɦеɫɬɨɪɨɠɞеɧɢɣ ɫ 
ɢɧɬɪуɡɢɹɦɢ. 

Руɞɨɩɪɨɹɜɥеɧɢɹ Ɇеɪɢɫɫɤɨɝɨ ɪуɞɧɨɝɨ ɩɨɥɹ ɪаɫɩɨɥɨɠеɧɵ ɜ Ⱥɞɠаɪɫɤɨɦ ɪуɞɧɨɦ ɪаɣɨɧе, ɤɨɬɨɪɵɣ 
ɫɨɝɥаɫɧɨ ɩɪɢɧɹɬɨɣ ɝеɨɬеɤɬɨɧɢɱеɫɤɨɣ ɫхеɦе Ƚɪуɡɢɢ (Ƚаɦɤɪеɥɢɞɡе, 1964) ɨхɜаɬɵɜаеɬ ɰеɧɬɪаɥɶɧуɸ ɢ 
ɸɠɧуɸ ɡɨɧɵ ɡаɩаɞɧɨɣ  ɱаɫɬɢ Ⱥɞɠаɪɨ-Тɪɢаɥеɬɫɤɨɣ ɫɤɥаɞɱаɬɨɣ ɫɢɫɬеɦɵ. 

Ɇеɪɢɫɫɤɢɣ ɪаɣɨɧ ɫɥɨɠеɧ ɜуɥɤаɧɨɝеɧɧɨ-ɨɫаɞɨɱɧɵɦɢ ɨɬɥɨɠеɧɢɹɦɢ эɨɰеɧа ɫ ɞɜуɦɹ ɫɪаɜɧɢɬеɥɶɧɨ 
ɤɪуɩɧɵɦɢ ɜɵхɨɞаɦɢ ɢɧɬɪуɡɢɜɧɵх ɩɨɪɨɞ ɝаɛɛɪɨ-ɫɢеɧɢɬ-ɞаɰɢɬɨɜɨɣ ɮɨɪɦаɰɢɢ - Ɇеɪɢɫɫɤɢɦ ɢ 
ɇаɦɨɧаɫɬɪеɜɢ-ɑаɥаɬɫɤɢɦ ɦаɫɫɢɜɨɦ (ɇаɞɢɪаɞɡе, 1957; ɇаɞɢɪаɞɡе, ɏɦаɥаɞɡе, 1969; Ɇаɝаɥаɲɜɢɥɢ, 1991). 

Ɇеɪɢɫɫɤɨе ɪуɞɧɨе ɩɨɥе ɜɤɥɸɱаеɬ ɪуɞɨɩɪɨɹɜɥеɧɢɹ: ȼаɪаɡа, Ɉɛɨɥɨ-Ʉаɧɥɵ-Ʉаɹ, ȼаɣɨ, ȼеɪхɧɹɹ ɢ 
ɇɢɠɧɹɹ ɐхаɥɛɨɤеɥа, ȼеɪхɧаɥа, ȼеɥɢɛуɪɢ ɢ ɪɹɞ ɞɪуɝɢх. 

 

 
 

Рɢɫ.1 Ƚɢɫɬɨɝɪаɦɦа ɬеɦɩеɪаɬуɪ ɝɨɦɨɝеɧɢɡаɰɢɢ ɝаɡɨɜɨ-ɠɢɞɤɢх ɜɤɥɸɱеɧɢɣ ɜ ɤɜаɪɰе ɜɬɨɪɨɣ ɝеɧеɪаɰɢɢ. 
 

ȼ ɦеɞɧɨ-ɩɨɥɢɦеɬаɥɥɢɱеɫɤɢх  ɪуɞɨɩɪɨɹɜɥеɧɢɹх Ɇеɪɢɫɫɤɨɝɨ ɪуɞɧɨɝɨ ɩɨɥɹ ɜɵɞеɥеɧɵ ɬɪɢ ɨɫɧɨɜɧɵе 
ɫɬаɞɢɢ ɩɪɨɰеɫɫа ɦɢɧеɪаɥɨɨɛɪаɡɨɜаɧɢɹ: ɤɜаɪɰ-ɩɢɪɢɬɨɜаɹ (ɛеɡɪуɞɧаɹ) ɫ ɢɧɬеɪɜаɥɨɦ ɬеɦɩеɪаɬуɪ 300°- 
250°; ɫуɥɶɮɢɞɧаɹ – 250° – 155° ɢ ɫуɥɶɮɢɞɧаɹ ɫ ɛаɪɢɬɨɦ – 230° – 60°. Ɉɪуɞеɧеɧɢе ɧа ɜɫех 
ɦеɫɬɨɪɨɠɞеɧɢɹх ɨɞɧɨɬɢɩɧɨе. Руɞɧɵе ɬеɥа ɨɛɪаɡɨɜаɧɵ ɜ ɪеɡуɥɶɬаɬе ɜɵɩɨɥɧеɧɢɹ ɬɪеɳɢɧ. Иɡ ɠɢɥɶɧɵх 
ɦɢɧеɪаɥɨɜ ɜеɞуɳɢɦɢ ɹɜɥɹɸɬɫɹ: ɤɜаɪɰ, ɤаɪɛɨɧаɬ, ɛаɪɢɬ, а ɪуɞɧɵе ɩɪеɞɫɬаɜɥеɧɵ хаɥɶɤɨɩɢɪɢɬɨɦ, 
ɫɮаɥеɪɢɬɨɦ, ɝаɥеɧɢɬɨɦ, ɩɢɪɢɬɨɦ, ɩɪɢɱеɦ ɜ ɜеɪхɧɢх ɝɨɪɢɡɨɧɬах ɪуɞɧɵх ɬеɥ ɧаɛɥɸɞаеɬɫɹ уɜеɥɢɱеɧɢе 
ɤɨɥɢɱеɫɬɜа ɝаɥеɧɢɬа, ɫɮаɥеɪɢɬа, ɤаɪɛɨɧаɬа ɢ ɛаɪɢɬа. 
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ɇаɦɢ ɜɵɞеɥеɧɵ ɬɪɢ ɫɬаɞɢɢ ɦɢɧеɪаɥɢɡаɰɢɢ: ɤɜаɪɰеɜаɹ ɛеɡɪуɞɧаɹ, ɤɜаɪɰ-ɫуɥɶɮɢɞɧаɹ ɢ ɫуɥɶɮɢɞɧаɹ 
ɫ ɛаɪɢɬɨɦ. ɇаɢɛɨɥее уɞɨɛɧɵɦɢ ɞɥɹ ɩɪɨɜеɞеɧɢɹ ɬеɪɦɨɦеɬɪɢɱеɫɤɨɝɨ аɧаɥɢɡа, ɨɤаɡаɥɢɫɶ ɦɢɧеɪаɥɵ ɜɬɨɪɨɣ 
ɢ ɬɪеɬɶеɣ ɫɬаɞɢɣ ɦɢɧеɪаɥɢɡаɰɢɢ. Теɪɦɨɦеɬɪɢɱеɫɤɨɦу аɧаɥɢɡу ɦеɬɨɞɨɦ ɝɨɦɨɝеɧɢɡаɰɢɢ ɢ ɞеɤɪɢɩɢɬаɰɢɢ 
(ȿɪɦаɤɨɜ,1950) ɛɵɥɢ ɩɨɞɜеɪɝɧуɬɵ ɤɜаɪɰ, ɛаɪɢɬ ɢ ɫɮаɥеɪɢɬ. 

ȼɜɢɞу ɬɨɝɨ, ɱɬɨ ɤɜаɪɰ ɹɜɥɹеɬɫɹ ɝɥаɜɧɵɦ ɠɢɥɶɧɵɦ ɦɢɧеɪаɥɨɦ ɪуɞɨɩɪɨɹɜɥеɧɢɣ Ɇеɪɢɫɫɤɨɝɨ 
ɪуɞɧɨɝɨ ɩɨɥɹ,  аɫɫɨɰɢɢɪуеɬ ɫɨ ɜɫеɦɢ ɪуɞɧɵɦɢ ɦɢɧеɪаɥаɦɢ ɢ ɜɫɬɪеɱаеɬɫɹ ɜ ɬɪех ɝеɧеɪаɰɢɹх, 
ɫɨɨɬɜеɬɫɬɜуɸɳɢх ɬɪеɦ ɫɬаɞɢɹɦ ɦɢɧеɪаɥɢɡаɰɢɢ, уɫɥɨɜɢɹ еɝɨ ɤɪɢɫɬаɥɥɢɡаɰɢɢ ɦɨɠɧɨ ɫɱɢɬаɬɶ 
хаɪаɤɬеɪɧɵɦ ɞɥɹ ɜɫеɝɨ ɦɢɧеɪаɥɨɨɛɪаɡɨɜаɬеɥɶɧɨɝɨ ɩɪɨɰеɫɫа. Ɇɵ ɩɨɩɵɬаɥɢɫɶ ɩɪɨɜеɫɬɢ ɫɬаɬɢɫɬɢɱеɫɤуɸ 
ɨɛɪаɛɨɬɤу ɪеɡуɥɶɬаɬɨɜ ɬеɦɩеɪаɬуɪ ɝɨɦɨɝеɧɢɡаɰɢɢ  ɜ ɤɜаɪɰах ɜɬɨɪɨɣ ɢ ɬɪеɬɶеɣ ɝеɧеɪаɰɢɢ ɢ ɩɨɫɬɪɨɢɬɶ 
ɝɢɫɬɨɝɪаɦɦɵ. ɇа  ɜɫех ɪуɞɨɩɪɨɹɜɥеɧɢɹх ɝɢɫɬɨɝɪаɦɦɵ ɨɞɧɨɬɢɩɧɵ, ɱɬɨ ɫɜɢɞеɬеɥɶɫɬɜуеɬ ɨ ɬɨɦ, ɱɬɨ ɢх 
ɨɛɪаɡɨɜаɧɢе ɩɪɨɢɫхɨɞɢɥɨ ɜ ɫхɨɞɧɵх ɬеɦɩеɪаɬуɪɧɵх уɫɥɨɜɢɹх, ɩɨэɬɨɦу ɩɪɢɜɨɞɢɦ ɩɨ ɨɞɧɨɣ ɞɢаɝɪаɦɦе 
ɞɥɹ ɤɜаɪɰа ɢ ɫɮаɥеɪɢɬа. ɉɨ ɨɫɢ аɛɫɰɢɫɫ ɨɬɦеɱеɧɵ  ɬеɦɩеɪаɬуɪɵ ɝɨɦɨɝеɧɢɡаɰɢɢ, а ɩɨ ɨɫɢ ɨɪɞɢɧаɬ – 
ɱаɫɬɨɬа ɡаɦеɪɨɜ (ɪɢɫ. 1). 

ɇаɛɥɸɞаеɦɵе ɤɪɢɜɵе  (ɪɢɫ.1) ɞɥɹ ɤɜаɪɰа ɜɬɨɪɨɣ ɝеɧеɪаɰɢɢ ɫɨɨɬɜеɬɫɬɜуɸɬ; 230° – ɞɥɹ ɩеɪɜɢɱɧɵх 
ɢ 135° – ɞɥɹ ɜɬɨɪɢɱɧɵх ɜɤɥɸɱеɧɢɣ. 

ɋɮаɥеɪɢɬ ɤɨɧɰеɧɬɪɢɪуеɬɫɹ ɜ ɜеɪхɧɢх ɝɨɪɢɡɨɧɬах ɠɢɥ. ȼɵɞеɥеɧɢе еɝɨ ɨɫɧɨɜɧɨɣ ɦаɫɫɵ 
ɩɪɨɢɫхɨɞɢɥɨ ɜɨ ɜɬɨɪуɸ ɫɬаɞɢɸ. ȼɤɥɸɱеɧɢɹ ɦɢɧеɪаɥɨɨɛɪаɡуɸɳеɣ ɫɪеɞɵ ɛɵɥɢ ɨɛɧаɪуɠеɧɵ ɜ ɛуɪɵх ɢ 
ɫɜеɬɥɨɨɤɪаɲеɧɧɵх ɫɮаɥеɪɢɬах. ɇаɛɥɸɞаеɦɵе ɩɨɫɬеɩеɧɧɵе ɩеɪехɨɞɵ ɦеɠɞу эɬɢɦɢ ɪаɡɧɨɜɢɞɧɨɫɬɹɦɢ ɧе 
ɹɜɥɹɸɬɫɹ ɩɪɨɢɡɜɨɞɧɵɦɢ ɪаɡɧɵх ɝеɧеɪаɰɢɣ (Иɜаɧɢɰɤɢɣ, 1963). ɇа ɨɫɧɨɜаɧɢɢ ɞаɧɧɵх ɬеɦɩеɪаɬуɪ 
ɝɨɦɨɝеɧɢɡаɰɢɢ ɜ ɫɮаɥеɪɢɬах (ɪɢɫ.2)  ɧаɛɥɸɞаɸɬɫɹ ɬɪɢ ɦаɤɫɢɦуɦа, ɫɨɨɬɜеɬɫɬɜуɸɳɢх ɬеɦɩеɪаɬуɪаɦ 
ɝɨɦɨɝеɧɢɡаɰɢɢ ɩеɪɜɢɱɧɵх ɜɤɥɸɱеɧɢɣ  ɩɪɢ 235° ɢ ɜ ɫɜеɬɥɨɨɤɪаɲеɧɧɵх ɩɪɢ 165° ɢ ɜɨ ɜɬɨɪɢɱɧɵх 
ɜɤɥɸɱеɧɢɹх ɩɪɢ 105°. Теɦ ɫаɦɵɦ ɜɵɹɜɥɹеɬɫɹ ɡаɤɨɧɨɦеɪɧɨɫɬɶ – ɬеɦɧɵе ɠеɥеɡɢɫɬɵе ɫɮаɥеɪɢɬɵ 
ɤɪɢɫɬаɥɥɢɡɨɜаɥɢɫɶ ɜ уɫɥɨɜɢɹх ɛɨɥее ɜɵɫɨɤɢх ɬеɦɩеɪаɬуɪ, ɩɨ ɫɪаɜɧеɧɢɸ ɫɨ ɫɜеɬɥɨɨɤɪаɲеɧɧɵɦɢ, ɱɬɨ ɢ 
ɩɨɞɬɜеɪɠɞаеɬ ɦɧеɧɢе ɨ ɡаɜɢɫɢɦɨɫɬɢ  ɬеɦɩеɪаɬуɪɵ, ɨɤɪаɫɤɢ ɢ ɫɨɞеɪɠаɧɢɹ ɠеɥеɡа ɜ ɫɮаɥеɪɢɬе. 

Иɫɫɥеɞɨɜаɧɢɹ ɪɹɞа аɜɬɨɪɨɜ (ɇауɦɨɜ, ɇауɦɨɜ 1980) ɩɨɤаɡаɥɢ, ɱɬɨ у ɦɧɨɝɢх ɦɢɧеɪаɥɨɜ ɫуɳеɫɬɜуеɬ 
ɨɩɪеɞеɥɺɧɧɵɣ ɢɧɬеɪɜаɥ ɧаɢɛɨɥее ɛɥаɝɨɩɪɢɹɬɧɵх ɬеɦɩеɪаɬуɪ ɢх ɨɛɪаɡɨɜаɧɢɹ. Ɉɬɧɨɫɢɬеɥɶɧɨ 
ɧɢɡɤɨɬеɦɩеɪаɬуɪɧɵɣ ɢɧɬеɪɜаɥ 300-100°ɋ ɛɥаɝɨɩɪɢɹɬеɧ ɞɥɹ ɤɪɢɫɬаɥɥɢɡаɰɢɢ ɫɮаɥеɪɢɬа (75%  ɢɡ 1983  
Ȗɩɪеɞеɥеɧɢɣ), ɱɬɨ ɜɩɨɥɧе ɫɨɨɬɜеɬɫɬɜуеɬ ɢ ɧаɲɢɦ ɞаɧɧɵɦ. 

 

Рɢɫ.2.  Ƚɢɫɬɨɝɪаɦɦа ɬеɦɩеɪаɬуɪ ɝɨɦɨɝеɧɢɡаɰɢɢ ɝаɡɨɜɨ-ɠɢɞɤɢх ɜɤɥɸɱеɧɢɣ ɜ ɫɮаɥеɪɢɬе. 

ɏɨɞ ɢɡɦеɧеɧɢɹ ɬеɦɩеɪаɬуɪɧɨɝɨ ɪеɠɢɦа ɜ ɩɪɨɰеɫɫе ɮɨɪɦɢɪɨɜаɧɢɹ ɦеɫɬɨɪɨɠɞеɧɢɣ 
ɢɥɥɸɫɬɪɢɪуеɬɫɹ ɞɢаɝɪаɦɦɨɣ, ɩɨɫɬɪɨеɧɧɨɣ ɩɨ ɫɬаɞɢɹɦ ɦɢɧеɪаɥɨɨɛɪаɡɨɜаɧɢɹ (ɪɢɫ.3) ɢɡ ɤɨɬɨɪɨɣ ɜɢɞɧɨ, 
ɱɬɨ ɬеɦɩеɪаɬуɪа ɪаɫɬɜɨɪɨɜ ɜɬɨɪɨɣ ɫɬаɞɢɢ ɦɢɧеɪаɥɢɡаɰɢɢ ɦеɧɹɥаɫɶ  ɨɬ 260° ɞɨ 155° (ɬеɦɩеɪаɬуɪɵ 
ɝɨɦɨɝеɧɢɡаɰɢɢ ɩеɪɜɢɱɧɵх ɜɤɥɸɱеɧɢɣ ɤɜаɪɰа ɢ ɫɮаɥеɪɢɬа), а ɬɪеɬɶеɣ ɫɬаɞɢɢ – ɨɬ 230° ɞɨ 60°  
(ɬеɦɩеɪаɬуɪɵ ɝɨɦɨɝеɧɢɡаɰɢɢ ɩеɪɜɢɱɧɵх ɜɤɥɸɱеɧɢɣ ɤɜаɪɰа ɢ ɛаɪɢɬа). Теɦɩеɪаɬуɪɧɵɣ ɪеɠɢɦ 
ɪуɞɨɨɛɪаɡɨɜаɧɢɹ ɦеɧɹɥɫɹ ɨɬ ɫɪеɞɧеɬеɦɩеɪаɬуɪɧɨɝɨ ɞɨ хɨɥɨɞɧɨɜɨɞɧɨɝɨ, ɩɨɞɬɜеɪɠɞаɸɳеɝɨɫɹ ɧаɥɢɱɢеɦ 
ɨɞɧɨɮаɡɨɜɵх ɜɤɥɸɱеɧɢɣ ɜ ɦɢɧеɪаɥах ɩɨɡɞɧеɣ ɫɬаɞɢɢ, а ɬаɤɠе ɩɪɢɫуɬɫɬɜɢеɦ ɢх ɜ ɤаɱеɫɬɜе ɜɬɨɪɢɱɧɵх 
ɜɤɥɸɱеɧɢɣ ɜɨ ɜɫех ɦɢɧеɪаɥах ɪаɧɧеɣ ɫɬаɞɢɢ. Ⱥɧаɥɢɡɢɪуɹ ɢɡɦеɧеɧɢɹ ɤɪɢɜɵх хɨɞа ɬеɦɩеɪаɬуɪɧɨɝɨ 
ɪеɠɢɦа ɪаɫɬɜɨɪɨɜ ɜɨ ɜɬɨɪɨɣ ɢ ɬɪеɬɶеɣ ɫɬаɞɢɹх ɦɢɧеɪаɥɢɡаɰɢɢ ɢ ɩɪɢɧɢɦаɹ ɜɨ ɜɧɢɦаɧɢе ɩуɥɶɫаɰɢɨɧɧɵɣ 
хаɪаɤɬеɪ ɩɨɞаɱɢ ɪаɫɬɜɨɪɨɜ ɢɡ ɝɥуɛɢɧɵ, ɦɨɠɧɨ уɫɥɨɜɧɨ ɩɨɫɬɪɨɢɬɶ ɤɪɢɜуɸ хɨɞа ɬеɦɩеɪаɬуɪɧɨɝɨ ɪеɠɢɦа 
ɪаɫɬɜɨɪɨɜ ɜ ɩеɪɜɨɣ ɫɬаɞɢɢ (ɩуɧɤɬɢɪɧаɹ ɥɢɧɢɹ ɧа ɪɢɫ.3). ȼɵɩɨɥɧеɧɧɵе ɢɫɫɥеɞɨɜаɧɢɹ ɩɨɡɜɨɥɹɸɬ ɫɱɢɬаɬɶ, 
ɱɬɨ ɦеɞɧɨ-ɩɨɥɢɦеɬаɥɥɢɱеɫɤɢе ɪуɞɵ ɹɜɥɹɸɬɫɹ ɪеɡуɥɶɬаɬɨɦ ɞеɹɬеɥɶɧɨɫɬɢ ɝɢɞɪɨɬеɪɦаɥɶɧɵх ɪаɫɬɜɨɪɨɜ, 
ɬеɦɩеɪаɬуɪɧɵɣ  ɪеɠɢɦ ɤɨɬɨɪɵх ɦеɧɹɥɫɹ ɦаɥеɧɶɤɢɦɢ ɫɤаɱɤаɦɢ ɜ ɫɪеɞɧеɬеɦɩеɪаɬуɪɧɵх уɫɥɨɜɢɹх ɨɬ 300° 
– 60° ɢ ɧɢɠе, ɱɬɨ ɩɨ ɜɫеɣ ɜеɪɨɹɬɧɨɫɬɢ ɫɜɹɡаɧɨ ɫ ɬеɤɬɨɧɢɱеɫɤɢɦɢ ɩɨɞɜɢɠɤаɦɢ, ɨɛуɫɥɨɜɢɜɲɢɦɢ 
ɩуɥɶɫɢɪуɸɳɢɣ хаɪаɤɬеɪ ɩɨɫɬуɩɥеɧɢɹ ɦɢɧеɪаɥɨɨɛɪаɡуɸɳɢх ɝɢɞɪɨɬеɪɦ. 
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Рɢɫ.3. ɋхеɦа ɩɨɫɥеɞɨɜаɬеɥɶɧɨɫɬɢ ɜɵɞеɥеɧɢɹ ɢ ɬеɦɩеɪаɬуɪɧɨɝɨ ɪеɠɢɦа ɦɢɧеɪаɥɨɜ. 

ɇаɦɢ ɬаɤɠе ɛɵɥɢ ɢɫɫɥеɞɨɜаɧɵ ɝаɡɨɜɨ-ɠɢɞɤɢе ɜɤɥɸɱеɧɢɹ ɜ ɪеаɥɶɝаɪах ɢ ауɪɢɩɢɝɦеɧɬах, хɨɬɹ 
ɝɨɦɨɝеɧɢɡɢɪɨɜаɬɶ ɢх ɧе уɞаɥɨɫɶ. ȼ ɥɢɬеɪаɬуɪе ɫуɳеɫɬɜуɸɬ еɞɢɧɢɱɧɵе ɫɜеɞеɧɢɹ ɩɨ ɬеɦɩеɪаɬуɪаɦ 
ɝɨɦɨɝеɧɢɡаɰɢɢ ɤаɤ ɪеаɥɶɝаɪа (Ɇеɪɥɢɱ,1958; Ʉɨɥɬуɧ ɢ ɞɪ. 1064), ɬаɤ ɢ ауɪɢɩɢɝɦеɧɬа (ɋеɪɝееɜа ɢ ɞɪ. 
1971). Ⱦаɧɧɵе ɢх ɢɫɫɥеɞɨɜаɧɢɣ ɩɨɤаɡɵɜаɸɬ, ɱɬɨ ɨɛа ɦɢɧеɪаɥа ɫɨɞеɪɠаɥɢ ɡɧаɱɢɬеɥɶɧɨе ɤɨɥɢɱеɫɬɜɨ 
уɝɥеɤɢɫɥɨɬɵ ɢ ɝɨɦɨɝеɧɢɡɢɪɨɜаɥɢɫɶ ɧɢɠе 250°ɋ. ȼ ɧаɛɥɸɞаеɦɵх ɧаɦɢ ɜɤɥɸɱеɧɢɹх ɬаɤɠе 
ɩɪɢɫуɬɫɬɜɨɜаɥɢ ɬɪехɮаɡɨɜɵе ɜɤɥɸɱеɧɢɹ ɠɢɞɤɨɣ уɝɥеɤɢɫɥɨɬɵ ɢ ɩɪɢɦеɪɧɨ ɫɨɨɬɜеɬɫɬɜɨɜаɥɢ 
ɬеɦɩеɪаɬуɪаɦ ɝɨɦɨɝеɧɢɡаɰɢɢ ɜɤɥɸɱеɧɢɣ (% ɫɨɨɬɧɨɲеɧɢе ɮаɡ) ɩɪеɞɥɨɠеɧɧɵɦ ɜɵɲеуɩɨɦɹɧуɬɵɦɢ 
аɜɬɨɪаɦɢ. 

Ⱦɥɹ ɩɨɥуɱеɧɢɹ ɞɨɩɨɥɧɢɬеɥɶɧɵх ɫɜеɞеɧɢɣ ɨ ɮɢɡɢɤɨ-хɢɦɢɱеɫɤɢх уɫɥɨɜɢɹх ɮɨɪɦɢɪɨɜаɧɢɹ 
ɪуɞɨɩɪɨɹɜɥеɧɢɣ ɧаɦɢ ɛɵɥ ɢɡуɱеɧ хɢɦɢɱеɫɤɢɣ ɫɨɫɬаɜ ɝаɡɨɜɨ-ɠɢɞɤɢх ɜɤɥɸɱеɧɢɣ ɜ ɦɢɧеɪаɥах. Ⱥɧаɥɢɡɵ 
ɛɵɥɢ ɜɵɩɨɥɧеɧɵ ɜ ɥаɛɨɪаɬɨɪɢɹх Иɧɫɬɢɬуɬа ɝеɨɥɨɝɢɢ ТȽɍ уɧɢɜеɪɫɢɬеɬа ɢ ɜ ɢɧɫɬɢɬуɬе Ƚеɨхɢɦɢɢ ɢ 
аɧаɥɢɬɢɱеɫɤɨɣ хɢɦɢɢ РȺɇ. 

Иɡ ɬɪеуɝɨɥɶɧɵх ɞɢаɝɪаɦɦ ɤаɬɢɨɧɧɨɝɨ ɫɨɫɬаɜа (ɪɢɫ.4) ɜɢɞеɧ ɨɞɢɧаɤɨɜɵɣ ɫɨɫɬаɜ ɝаɡɨɜɨ-ɠɢɞɤɢх 
ɜɤɥɸɱеɧɢɣ ɜ ɦɢɧеɪаɥах. Ɏɢɝуɪаɬɢɜɧɵе ɬɨɱɤɢ ɪаɫɩɨɥаɝаɸɬɫɹ ɩɪеɢɦуɳеɫɬɜеɧɧɨ ɜɞɨɥɶ ɥɢɧɢɢ CК²⁺+Mg²⁺- 
K⁺, ɬɹɝɨɬеɹ ɤ CК²⁺ + Mg²⁺-ɜɨɣ ɜеɪɲɢɧе ɬɪеуɝɨɥɶɧɢɤа. ɋɪаɜɧɢɜаɹ ɞɢаɝɪаɦɦɵ аɧɢɨɧɧɨɝɨ ɢ ɤаɬɢɨɧɧɨɝɨ 
ɫɨɫɬаɜɨɜ, ɦɨɠɧɨ ɡаɤɥɸɱɢɬɶ, ɱɬɨ ɩɨ ɞɢаɩаɡɨɧу ɢɡɦеɧеɧɢɹ ɫɨɫɬаɜа ɨɧɢ ɛɥɢɡɤɢ ɞɪуɝ ɤ ɞɪуɝу. ɇаɪɹɞу ɫ 
ɛɥɢɡɨɫɬɶɸ хɢɦɢɱеɫɤɨɝɨ ɫɨɫɬаɜа ɜɤɥɸɱеɧɢɣ, ɩɨɤаɡаɬеɥеɧ ɬɨɬ ɮаɤɬ, ɱɬɨ ɪɇ эɬɢх ɪаɫɬɜɨɪɨɜ ɩɪɢɦеɪɧɨ 
ɨɞɢɧаɤɨɜɵɣ ɢ ɦеɧɹеɬɫɹ ɧеɡɧаɱɢɬеɥɶɧɨ ɨɬ ɫɥаɛɨɤɢɫɥɨɝɨ ɢ ɧеɣɬɪаɥɶɧɨɝɨ ɞɨ ɫɥаɛɨɳеɥɨɱɧɨɝɨ. 

Таɤɢɦ ɨɛɪаɡɨɦ, ɨɛɧаɪуɠɢɥɢɫɶ ɨɛɳɢе ɱеɪɬɵ эɜɨɥɸɰɢɢ ɫɨɫɬаɜа ɝɢɞɪɨɬеɪɦ, уɱаɫɬɜɨɜаɜɲɢх ɩɪɢ ɢх 
ɮɨɪɦɢɪɨɜаɧɢɢ. ɇаɢɛɨɥее ɩɪɨɫɬɵɦ ɫɨɫɬаɜɨɦ ɜɤɥɸɱеɧɢɣ ɜɨ ɜɫех ɪуɞɨɩɪɨɹɜɥеɧɢɹх хаɪаɤɬеɪɢɡуɸɬɫɹ 
ɦɢɧеɪаɥɵ ɩеɪɜɨɣ ɢ ɬɪеɬɶеɣ ɫɬаɞɢɢ, ɬɨɝɞа ɤаɤ ɦɢɧеɪаɥɵ ɜɬɨɪɨɣ ɫɬаɞɢɢ ɨɬɥɢɱаɸɬɫɹ ɲɢɪɨɤɢɦ ɫɩеɤɬɪɨɦ 
ɢɡɦеɧеɧɢɹ хɢɦɢɱеɫɤɨɝɨ ɫɨɫɬаɜа ɜɤɥɸɱеɧɢɣ.  Раɫɬɜɨɪɵ, ɨɬɤуɞа ɜɵɩаɞаɥɢ ɦɢɧеɪаɥɵ ɩеɪɜɨɣ ɢ ɬɪеɬɶеɣ 
ɫɬаɞɢɣ,  ɹɜɥɹɸɬɫɹ ɜ ɨɫɧɨɜɧɨɦ ɫɬеɪɢɥɶɧɵɦɢ ɜ ɨɬɧɨɲеɧɢɢ ɪуɞɵ. ȼɤɥɸɱеɧɢɹ ɦɢɧеɪаɥɨɜ ɩеɪɜɨɣ ɫɬаɞɢɢ 
ɢɦеɸɬ ɩɨɫɬɨɹɧɧɨ ɛɢɤаɪɛɨɧаɬɧɨ-хɥɨɪɢɞɧɵɣ ɫɨɫɬаɜ, ɝɞе хɥɨɪ-ɢɨɧ ɜ ɛɨɥɶɲɢɧɫɬɜе ɫɥуɱаеɜ ɩɪеɨɛɥаɞаеɬ 
ɧаɞ ɛɢɤаɪɛɨɧаɬ-ɢɨɧɨɦ. ȼɵɫɨɤɨе ɫɨɞеɪɠаɧɢе хɥɨɪɢɨɧа  ɧе ɹɜɥɹеɬɫɹ ɧеɨɠɢɞаɧɧɨɫɬɶɸ, ɬаɤ ɤаɤ ɢɡɜеɫɬɧɨ, 
ɱɬɨ ɪɹɞ ɦеɬаɥɥɨɜ ɩеɪеɧɨɫɢɬɫɹ ɜ ɩɪɨɰеɫɫе ɪуɞɨɨɛɪаɡɨɜаɧɢɹ ɜ ɜɢɞе хɨɪɨɲɨ ɪаɫɬɜɨɪɢɦɵх хɥɨɪɢɞɨɜ 
(Ȼеɬехɬɢɧ,1955). ɍɜеɥɢɱеɧɢе ɫɨɞеɪɠаɧɢɹ ɫуɥɶɮаɬ-ɢɨɧа ɜ ɜɨɞɧɵх ɜɵɬɹɠɤах ɬɪеɬɶеɣ ɫɬаɞɢɢ ɩɪɢɜеɥɨ ɤ 
ɨɛɪаɡɨɜаɧɢɸ ɬɪуɞɧɨ ɪаɫɬɜɨɪɢɦɨɝɨ ɫуɥɶɮаɬа – ɛаɪɢɬа. 

 

 

Рɢɫ.4. Ⱦɢаɝɪаɦɦа ɫɨɨɬɧɨɲеɧɢɹ аɧɢɨɧɨɜ ɢ ɤаɬɢɨɧɨɜ ɜ ɫɨɫɬаɜе ɜɨɞɧɵх ɜɵɬɹɠеɤ ɢɡ ɦɢɧеɪаɥɨɜ. 
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Таɤɢɦ ɨɛɪаɡɨɦ, ɞɥɹ ɩеɪɜɨɣ ɫɬаɞɢɢ ɦɢɧеɪаɥɢɡаɰɢɢ хаɪаɤɬеɪеɧ ɛɢɤаɪɛɨɧаɬɧɨ-хɥɨɪɢɞɧɵɣ, ɞɥɹ 
ɜɬɨɪɨɣ хɥɨɪɢɞɧɨ-ɛɢɤаɪɛɨɧаɬɧɵɣ, а ɞɥɹ ɬɪеɬɶеɣ ɛɢɤаɪɛɨɧаɬɧɨ-ɫуɥɶɮаɬɧɵɣ ɫɨɫɬаɜ ɪаɫɬɜɨɪɨɜ. 

 Ⱦɥɹ ɬɨɝɨ ɱɬɨɛɵ ɛɨɥее ɱеɬɤɨ ɩɨɤаɡаɬɶ эɜɨɥɸɰɢɸ хɢɦɢɱеɫɤɨɝɨ ɫɨɫɬаɜа ɦɢɧеɪаɥɨɨɛɪаɡуɸɳɢх 
ɝɢɞɪɨɬеɪɦ ɜ ɩɪɨɰеɫɫе ɮɨɪɦɢɪɨɜаɧɢɹ  ɪуɞɨɩɪɨɹɜɥеɧɢɣ Ɇеɪɢɫɫɤɨɝɨ ɪуɞɧɨɝɨ ɩɨɥɹ, ɛɵɥɢ ɩɨɫɬɪɨеɧɵ 
ɝɪаɮɢɤɢ ɡаɜɢɫɢɦɨɫɬеɣ ɦеɠɞу ɨɬɧɨɫɢɬеɥɶɧɵɦɢ ɫɨɞеɪɠаɧɢɹɦɢ аɧɢɨɧɨɜ ɢ ɤаɬɢɨɧɨɜ ɨɬ ɬеɦɩеɪаɬуɪɵ 
ɨɛɪаɡɨɜаɧɢɹ ɤɜаɪɰеɜ ɜ ɫɨɨɬɜеɬɫɬɜɢɢ ɫ ɬɪеɦɹ ɫɬаɞɢɹɦɢ ɦɢɧеɪаɥɢɡаɰɢɢ (ɪɢɫ.5). ɉɨ ɨɫɢ аɛɫɰɢɫɫ ɧаɧеɫеɧɵ 
ɪуɞɨɩɪɹɜɥеɧɢɹ  (1-ȼаɪаɡа, 2-Ɉɛɨɥɨ-Ʉаɧɥɵ-ɤаɹ,3-4-ɇɢɠɧɹɹ ɢ ȼеɪхɧɹɹ ɐхаɥɛɨɤеɥа, 5-ȼеɪхɧаɥа, 6-
ȼеɥɢɛуɪɢ) ɫ уɱеɬɨɦ ɫɬаɞɢɣ ɢ ɬеɦɩеɪаɬуɪɵ ɦɢɧеɪаɥɨɨɛɪаɡɨɜаɧɢɹ, а ɩɨ ɨɫɢ ɨɪɞɢɧаɬ – эɤɜɢɜаɥеɧɬɧɵе 
ɩɪɨɰеɧɬɵ аɧɢɨɧɨɜ ɢ ɤаɬɢɨɧɨɜ. 

Иɡ ɝɪаɮɢɤа (ɪɢɫ.5) ɜɢɞɧɨ, ɱɬɨ  ɫɨɞеɪɠаɧɢе хɥɨɪ-ɢɨɧа ɡаɤɨɧɨɦеɪɧɨ уɦеɧɶɲаеɬɫɹ ɫ ɩаɞеɧɢеɦ 
ɬеɦɩеɪаɬуɪɵ (ɨɬ ɩеɪɜɨɣ ɤ ɬɪеɬɶеɣ ɫɬаɞɢɢ), а ɫɨɞеɪɠаɧɢе ɫуɥɶɮаɬ-ɢɨɧа ɫɨɨɬɜеɬɫɬɜеɧɧɨ уɜеɥɢɱɢɜаеɬɫɹ.  
ɍɜеɥɢɱеɧɢе ɫɨɞеɪɠаɧɢɹ ɛɢɤаɪɛɨɧаɬ-ɢɨɧа ɜ ɤɜаɪɰах ɜɬɨɪɨɣ ɫɬаɞɢɢ, ɩɪɢ ɨɞɢɧаɤɨɜɨɦ ɧɢɡɤɨɦ еɝɨ 
ɫɨɞеɪɠаɧɢɢ ɜ ɤɜаɪɰах ɩеɪɜɨɣ ɢ ɬɪеɬɶеɣ ɫɬаɞɢɣ, ɧахɨɞɢɬ ɫɜɨе ɨɬɪаɠеɧɢе ɜ  ɦɢɧеɪаɥɶɧɨɣ аɫɫɨɰɢаɰɢɢ 
эɬɨɣ ɠе ɫɬаɞɢɢ, ɝɞе ɤаɪɛɨɧаɬ ɩɪɢɫуɬɫɬɜуеɬ ɜ ɛɨɥее ɡɧаɱɢɬеɥɶɧɵх ɤɨɥɢɱеɫɬɜах, ɱеɦ ɜ ɬɪеɬɶеɣ ɢ ɨɫɨɛеɧɧɨ 
ɜ ɩеɪɜɨɣ ɫɬаɞɢɹх.  

ɑɬɨ ɤаɫаеɬɫɹ ɢɡɦеɧеɧɢɹ ɫɨɞеɪɠаɧɢɹ ɤаɬɢɨɧɨɜ ɜ ɡаɜɢɫɢɦɨɫɬɢ ɨɬ ɬеɦɩеɪаɬуɪɵ ɢɡ ɪɢɫ. 6  ɜɢɞɧɨ, ɱɬɨ 
ɪеɡɤɨе уɜеɥɢɱеɧɢе ɫɨɞеɪɠаɧɢɹ ɳеɥɨɱɧɵх ɢɨɧɨɜ (NК⁺ + K⁺ ) ɫ ɨɞɧɨɜɪеɦеɧɧɵɦ ɪеɡɤɢɦ уɦеɧɶɲеɧɢеɦ 
ɳеɥɨɱɧɨ-ɡеɦеɥɶɧɵх  (Ca²⁺ + Mg²⁺ ), ɜ ɦɢɧеɪаɥɨɨɛɪаɡуɸɳɢх ɪаɫɬɜɨɪах ɧаɛɥɸɞаеɬɫɹ ɩɪɢ ɬеɦɩеɪаɬуɪе 
ɜɵɲе 260° (ɩеɪɜаɹ ɫɬаɞɢɹ). ɋɥеɞɨɜаɬеɥɶɧɨ, ɫ уɜеɥɢɱеɧɢеɦ ɬеɦɩеɪаɬуɪɵ ɧаɛɥɸɞаеɬɫɹ ɬеɧɞеɧ ɰɢɹ ɤ 
уɜеɥɢɱеɧɢɸ ɫɨɞеɪɠаɧɢɹ ɳеɥɨɱɧɵх ɢ уɦеɧɶɲеɧɢɸ ɳеɥɨɱɧɨ-ɡеɦеɥɶɧɵх ɢɨɧɨɜ, ɬ.е. ɜ  ɪаɫɬɜɨɪах, 
ɮɨɪɦɢɪɨɜаɜɲɢх ɦɢɧеɪаɥɵ ɩеɪɜɨɣ ɫɬаɞɢɢ, ɳеɥɨɱɧɵе ɢɨɧɵ ɩɪеɨɛɥаɞаɸɬ ɧаɞ ɳеɥɨɱɧɨ-ɡеɦеɥɶɧɵɦɢ, а 
ɪаɫɬɜɨɪɵ ɜɬɨɪɨɣ ɢ ɬɪеɬɶеɣ ɫɬаɞɢɣ ɨɛɨɝаɳеɧɵ ɳеɥɨɱɧɨɡеɦеɥɶɧɵɦɢ ɢɨɧаɦɢ ɩɪɢ ɩɨɧɢɠеɧɢɢ ɜ ɧɢх 
ɫɨɞеɪɠаɧɢɹ ɧаɬɪɢɹ ɢ ɤаɥɢɹ. 
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Рɢɫ.5.  Ƚɪаɮɢɤ ɡаɜɢɫɢɦɨɫɬɢ ɨɬɧɨɫɢɬеɥɶɧɵх ɫɨɞеɪɠаɧɢɣ аɧɢɨɧɨɜ  CIˉ,HCOˉΎ,SO²ˉΏ.ɨɬ ɬеɦɩеɪаɬуɪɵ ɨɛɪаɡɨɜаɧɢɹ 
ɤɜаɪɰеɜ. 

 
ɇа ɨɫɧɨɜаɧɢɢ ɜɵɲеɢɡɥɨɠеɧɧɨɝɨ, ɦɨɠɧɨ ɩɪеɞɩɨɥɨɠɢɬɶ, ɱɬɨ ɜɨɞɧɵе ɪаɫɬɜɨɪɵ ɜɤɥɸɱеɧɢɣ 

ɢɫɫɥеɞɨɜаɧɧɵх ɦɢɧеɪаɥɨɜ ɦɨɝɥɢ ɫɨɞеɪɠаɬɶ  ɥеɝɤɨɪаɫɬɜɨɪɢɦɵе ɫɨеɞɢɧеɧɢɹ: NКCI, 
CaCI,MgCI,Ca(HCO3),  а  ɬɹɠеɥɵе эɥеɦеɧɬɵ,PЛ,ГЧ,ɋЮ ɫɤɨɪее ɜɫеɝɨ ɩɪɢɫуɬɫɬɜɨɜаɥɢ ɜ ɪаɫɬɜɨɪах  ɜ 
ɫɨɫɬаɜе хɥɨɪɢɞɧɵх ɤɨɦɩɥеɤɫɨɜ. 
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Рɢɫ.6. Ƚɪаɮɢɤ ɡаɜɢɫɢɦɨɫɬɢ  ɨɬɧɨɫɢɬеɥɶɧɵх ɫɨɞеɪɠаɧɢɣ ɳеɥɨɱɧɵх ɢ ɳеɥɨɱɧɨ-ɡеɦеɥɶɧɵх ɤаɬɢɨɧɨɜ. NК++K+  
ɢCК2++Mg2+ ɨɬ ɬеɦɩеɪаɬуɪɵ ɨɛɪаɡɨɜаɧɢɹ ɤɜаɪɰеɜ. 
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Таɤɢɦ ɨɛɪаɡɨɦ, ɦɢɧеɪаɥɨɨɛɪаɡуɸɳɢе ɪаɫɬɜɨɪɵ, ɩɪɢɧɢɦаɜɲɢе уɱаɫɬɢе ɜ ɮɨɪɦɢɪɨɜаɧɢɢ 
ɪуɞɨɩɪɨɹɜɥеɧɢɣ Ɇеɪɢɫɫɤɨɝɨ ɪуɞɧɨɝɨ ɩɨɥɹ, ɛɥɢɡɤɢ ɞɪуɝ ɤ ɞɪуɝу ɧе ɬɨɥɶɤɨ ɜ ɨɬɧɨɲеɧɢɢ хɢɦɢɱеɫɤɨɝɨ 
ɫɨɫɬаɜа, ɧɨ ɢ ɢɦеɸɬ ɨɛɳɢе ɱеɪɬɵ ɡаɤɨɧɨɦеɪɧɨɝɨ ɢɡɦеɧеɧɢɹ ɫɨɫɬаɜа ɝɢɞɪɨɬеɪɦ ɫɨɝɥаɫɧɨ ɫɬаɞɢɹɦ 
ɦɢɧеɪаɥɢɡаɰɢɢ. ɍɱɢɬɵɜаɹ ɬɨɬ ɮаɤɬ, ɱɬɨ ɪуɞɨɩɪɨɹɜɥеɧɢɹ  ɪаɫɩɨɥɨɠеɧɵ ɜ ɨɞɧɨɣ ɬеɤɬɨɧɢɱеɫɤɨɣ ɡɨɧе, а 
ɜɦеɳаɸɳɢе ɩɨɪɨɞɵ ɨɞɧɨɬɢɩɧɵ, ɬɨ ɨɱеɜɢɞɧɨ ɦɵ ɞɨɥɠɧɵ ɢɦеɬɶ ɨɞɢɧ ɢ ɬɨɬ ɠе ɜеɳеɫɬɜеɧɧɵɣ ɫɨɫɬаɜ ɪуɞ, 
а ɤɨɥɢɱеɫɬɜеɧɧɵе ɢɡɦеɧеɧɢɹ ɫɨɨɬɧɨɲеɧɢɹ ɦɢɧеɪаɥɨɜ ɞɨɥɠɧɵ ɛɵɬɶ ɜɵɡɜаɧɵ ɤɨɧɤɪеɬɧɵɦɢ уɫɥɨɜɢɹɦɢ 
ɪуɞɨɨɛɪаɡɨɜаɧɢɹ, ɢɡ ɱеɝɨ  ɜеɪɨɹɬɧɨ  ɫɥеɞуеɬ, ɱɬɨ ɜɫе  ɪуɞɨɩɪɨɹɜɥеɧɢɹ Ɇеɪɢɫɫɤɨɝɨ ɪуɞɧɨɝɨ ɩɨɥɹ ɫɜɹɡаɧɵ 
ɫ ɨɞɧɢɦ ɢɧɬɪуɡɢɜɧɵɦ ɨɱаɝɨɦ ɢ ɝеɧеɬɢɱеɫɤɢ ɜɡаɢɦɨɫɜɹɡаɧɵ. 

 Ʌухуɦɫɤɨе ɦɵɲɶɹɤɨɜɨе (ɪеаɥɶɝаɪ-ауɪɢɩɢɝɦеɧɬɨɜɨе) ɦеɫɬɨɪɨɠɞеɧɢе ɪаɫɩɨɥɨɠеɧɨ ɜ ɒɨɜɫɤɨ-
ɉаɫаɧауɪɫɤɨɣ ɩɨɞɡɨɧе Ɇеɫɬɢɣɫɤɨɣ-Тɢаɧеɬɫɤɨɣ ɡɨɧɵ ɫɤɥаɞɱаɬɨɣ ɫɢɫɬеɦɵ Ȼɨɥɶɲɨɝɨ Ʉаɜɤаɡа ɢ 
ɩɪɢуɪɨɱеɧɨ ɤ ɤаɪɛɨɧаɬɧɨɦу ɮɥɢɲу ɜеɪхɧеɣ ɸɪɵ ɢ ɧɢɠɧеɝɨ ɦеɥа (Ƚаɦɤɪеɥɢɞɡе, 1964; 
Ƚаɦɤɪеɥɢɞɡе,2000). 

ɇаɢɛɨɥее ɜаɠɧɨɣ ɬеɤɬɨɧɢɱеɫɤɨɣ ɫɬɪуɤɬуɪɨɣ  ɞɥɹ ɦеɫɬɨɪɨɠɞеɧɢɹ ɹɜɥɹеɬɫɹ Ʌухуɦɫɤɢɣ ɩɨɩеɪеɱɧɵɣ 
ɝɥуɛɢɧɧɵɣ ɪаɡɥɨɦ, ɜɵɞеɥеɧɧɵɣ ɜ ɜеɪхɨɜɶɹх ɪ. Рɢɨɧɢ. Раɡɥɨɦ ɩɪɨɹɜɥеɧ ɩɨɥɨɫɨɣ ɢɧɬеɧɫɢɜɧɨɣ 
ɬɪеɳɢɧɨɜаɬɨɫɬɢ ɢ ɪаɡɜɢɬɢеɦ ɤɜаɪɰ-ɤаɥɶɰɢɬɨɜɵх ɠɢɥ. 

 Ɉɫɧɨɜɧɵɦɢ ɦɢɧеɪаɥаɦɢ Ʌухуɦɫɤɨɝɨ ɦеɫɬɨɪɨɠɞеɧɢɹ ɹɜɥɹɸɬɫɹ ɪеаɥɶɝаɪ, ауɪɢɩɢɝɦеɧɬ, 
аɪɫеɧɨɩɢɪɢɬ,ɦаɪɤаɡɢɬ, аɧɬɢɦɨɧɢɬ, ɤɜаɪɰ, ɤаɥɶɰɢɬ. Теɪɦɨɛаɪɨɝеɨхɢɦɢɱеɫɤɢе ɢɫɫɥеɞɨɜаɧɢɹ ɜɵɩɨɥɧеɧɵ 
ɧа ɤɜаɪɰе ɢ ɤаɥɶɰɢɬе, ɤаɤ ɢ ɢɡ ɞɨɪуɞɧɨɣ, ɬаɤ ɢ ɢɡ ɪуɞɧɨɣ ɫɬаɞɢɣ ɦɢɧеɪаɥɢɡаɰɢɢ. Ⱦɥɹ ɧаɝɥɹɞɧɨɝɨ 
ɩɪеɞɫɬаɜɥеɧɢɹ ɢɧɬеɪɜаɥɨɜ ɬеɦɩеɪаɬуɪɵ ɨɛɪаɡɨɜаɧɢɹ, а ɬаɤɠе ɩɨɫɥеɞɨɜаɬеɥɶɧɨɫɬɢ ɜɵɞеɥеɧɢɹ ɦɢɧеɪаɥɨɜ  
ɩɨɫɬɪɨеɧɵ ɝɪаɮɢɤɢ ɬеɦɩеɪаɬуɪ ɝɨɦɨɝеɧɢɡаɰɢɢ ɜɤɥɸɱеɧɢɣ  ɤɜаɪɰеɜ ɢ ɤаɥɶɰɢɬɨɜ ɤаɤ ɢɡ ɞɨɪуɞɧɵх ɤɜаɪɰ-
ɤаɪɛɨɧаɬɧɵх ɠɢɥ, ɬаɤ ɢ ɢɡ ɪуɞɧɨɣ ɫɬаɞɢɢ ɦɢɧеɪаɥɢɡаɰɢɢ. 

Ʉаɤ ɜɢɞɧɨ ɢɡ ɝɪаɮɢɤа (ɪɢɫ.7), ɤɜаɪɰ ɢ ɤаɥɶɰɢɬ  ɞɨɪуɞɧɨɣ ɫɬаɞɢɢ ɜɵɞеɥɹɸɬɫɹ ɨɞɧɨɜɪеɦеɧɧɨ ɩɪɢ 
ɬеɦɩеɪаɬуɪе 185°, ɱɬɨ ɩɨɞɬɜеɪɠɞаеɬɫɹ ɢ  ɢх ɫɬɪуɤɬуɪɧɵɦɢ ɜɡаɢɦɨɨɬɧɨɲеɧɢɹɦɢ. ȼ ɰеɥɨɦ ɢɧɬеɪɜаɥ 
ɦɢɧеɪаɥɨɨɛɪаɡɨɜаɧɢɹ ɤɜаɪɰ-ɤаɪɛɨɧаɬɧɵх ɠɢɥ ɞɨɜɨɥɶɧɨ уɡɨɤ(185-125°), ɱɬɨ ɜеɪɨɹɬɧɨ ɜɵɡɜаɧɨ ɦаɥɨɣ 
ɦɨɳɧɨɫɬɶɸ эɬɢх ɠɢɥ ɢ ɜеɪɨɹɬɧɨ ɢх ɛɵɫɬɪɵɦ ɨхɥаɠɞеɧɢеɦ. Ȼɨɥее ɲɢɪɨɤɢɦ ɢɧɬеɪɜаɥɨɦ (265-125°)  
ɬеɦɩеɪаɬуɪɵ ɦɢɧеɪаɥɨɨɛɪаɡɨɜаɧɢɹ хаɪаɤɬеɪɢɡуɸɬɫɹ ɤɜаɪɰɵ ɢ ɤаɥɶɰɢɬɵ  ɪуɞɧɨɣ (ɫуɥɶɮɢɞɧɨɣ) ɫɬаɞɢɢ - 
ɩɨɫɥе ɡаɜеɪɲеɧɢɹ ɜɵɩаɞеɧɢɹ ɢɡ ɪаɫɬɜɨɪа  ɤɜаɪɰа ɜɵɞеɥɹеɬɫɹ ɢ ɤаɥɶɰɢɬ. Ʉɜаɪɰɵ ɪуɞɧɨɣ ɫɬаɞɢɢ 
ɮɨɪɦɢɪуɸɬɫɹ ɧе ɬɨɥɶɤɨ ɜ ɲɢɪɨɤɨɦ ɞɢаɩаɡɨɧе ɬеɦɩеɪаɬуɪ, ɧɨ ɨɧɢ ɛɨɥее ɜɵɫɨɤɨɬеɦɩеɪаɬуɪɧɵе, ɱеɦ 
ɞɨɪуɞɧɵе. ɇуɠɧɨ ɨɬɦеɬɢɬ ɬаɤɠе, ɱɬɨ ɬеɦɩеɪаɬуɪɵ ɤɪɢɫɬаɥɥɢɡаɰɢɢ ɤɜаɪɰеɜ ɪуɞɧɨɣ ɫɬаɞɢɢ ɡаɤɨɧɨɦеɪɧɨ 
уɜеɥɢɱɢɜаеɬɫɹ ɫ ɝɥуɛɢɧɨɣ ɢх ɮɨɪɦɢɪɨɜаɧɢɹ. 

 

 
 
Рɢɫ.7. Ƚɪаɮɢɤ ɬеɦɩеɪаɬуɪɵ ɝɨɦɨɝеɧɢɡаɰɢɢ ɩеɪɜɢɱɧɵх ɞɜухɮаɡɨɜɵх ɜɤɥɸɱеɧɢɣ ɤɜаɪɰеɜ ɢ  ɤаɥɶɰɢɬɨɜ.1 – ɤɜаɪɰ 
ɪуɞɧɵɣ; 11 – ɤаɥɶɰɢɬ ɪуɞɧɵɣ; 111 – ɤɜаɪɰ ɞɨɪуɞɧɵɣ; 1V – ɤаɥɶɰɢɬ ɞɨɪуɞɧɵɣ;N – ɱɢɫɥɨ ɡаɦеɪɨɜ. 

 
ȼ ɛɨɥɶɲɢɧɫɬɜе ɜɤɥɸɱеɧɢɣ ɧаɛɥɸɞаеɬɫɹ ɠɢɞɤаɹ уɝɥеɤɢɫɥɨɬа  ɜ ɬɪехɮаɡɨɜɵх ɜɤɥɸɱеɧɢɹх. ɋ 

уɜеɥɢɱеɧɢеɦ ɝɥуɛɢɧɵ ɩɨɫɬеɩеɧɧɨ уɦеɧɶɲаеɬɫɹ ɤɨɥɢɱеɫɬɜɨ ɋɈ ɜ ɤɜаɪɰах ɢ ɤаɥɶɰɢɬах ɪуɞɧɨɣ ɫɬаɞɢɢ. ȼ  
ɰеɥɨɦ ɦɢɧеɪаɥɵ ɪуɞɧɨɣ ɫɬаɞɢɢ ɛɨɥее ɨɛɨɝаɳеɧɵ ɋɈ, ɱеɦ ɞɨɪуɞɧɵе. Таɤɨе ɛɨɥɶɲɨе ɤɨɥɢɱеɫɬɜɨ ɋɈ ɜ 
ɩɪɨɰеɫɫе ɦɢɧеɪаɥɨɨɛɪаɡɨɜаɧɢɹ ɞɨɥɠɧɨ ɛɵɬɶ ɜɵɡɜаɧɨ ɨɛɨɝаɳеɧɢеɦ ɪаɫɬɜɨɪɨɜ ɋɈ ɜɫɥеɞɫɬɜɢе 
ɪаɫɬɜɨɪеɧɢɹ ɜɦеɳаɸɳɢх ɩɨɪɨɞ (ɢɡɜеɫɬɧɹɤɨɜ), ɤɨɬɨɪɵе ɩɪɢ ɜɡаɢɦɨɞеɣɫɬɜɢɢ ɫ ɪуɞɨɧɨɫɧɵɦɢ ɪаɫɬɜɨɪаɦɢ 
ɞɨɥɠɧɵ ɛɵɥɢ ɜɵɞеɥɹɬɶ ɋɈ ɜ ɡɧаɱɢɬеɥɶɧɵх ɤɨɥɢɱеɫɬɜах, ɨɛɨɝаɳаɹ ɪаɫɬɜɨɪɵ уɝɥеɤɢɫɥɨɣ. ɉɨɥɧɨе 
ɨɬɫуɬɫɬɜɢе ɋɈ ɜɨ ɜɤɥɸɱеɧɢɹх ɪеаɥɶɝаɪа ɢ ауɪɢɩɢɝɦеɧɬа ɨɛɴɹɫɧɹеɬɫɹ ɩɨɬеɪеɣ ɋɈ. ȼ ɫɜɹɡɢ ɫ эɬɢɦ 
ɩɪɨɢɫхɨɞɢɥɨ уɜеɥɢɱеɧɢе ɪɇ, ɱɬɨ ɹɜɥɹеɬɫɹ, ɩɨ-ɜɢɞɢɦɨɦу ɩɪɢɱɢɧɨɣ ɜɵɩаɞеɧɢɹ ɪуɞɧɵх ɦɢɧеɪаɥɨɜ ɢ 
ɩɪеɠɞе ɜɫеɝɨ ɫуɥɶɮɢɞɨɜ.  
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ɋуɳеɫɬɜуеɬ ɦɧɨɠеɫɬɜɨ ɩɨɞхɨɞɨɜ ɤ ɩɪɨɛɥеɦе ɢɫɩɨɥɶɡɨɜаɧɢɹ ɜɤɥɸɱеɧɢɣ ɦɢɧеɪаɥɨɨɛɪаɡуɸɳɢх 
ɪаɫɬɜɨɪɨɜ ɜ ɤаɱеɫɬɜе ɝеɨɥɨɝɢɱеɫɤɨɝɨ ɛаɪɨɦеɬɪа. Ⱦɥɹ эɬɨɣ ɰеɥɢ ɛɵɥɢ ɢɫɩɨɥɶɡɨɜаɧɵ ɬɪехɮаɡɨɜɵе 
(ɜɨɞɧɵɣ ɪаɫɬɜɨɪ + ɠɢɞɤаɹ уɝɥеɤɢɫɥɨɬа + ɝаɡ) ɜɤɥɸɱеɧɢɹ. ɗɤɫɩеɪɢɦеɧɬаɥɶɧɨ ɞɨɤаɡаɧɨ, ɱɬɨ ɞɥɹ ɬɨɝɨ 
ɱɬɨɛɵ ɜɡɨɪɜаɬɶ ɜɤɥɸɱеɧɢɹ ɜ ɤɜаɪɰе, ɞаɜɥеɧɢе ɜɧуɬɪɢ ɜɤɥɸɱеɧɢɹ ɞɨɥɠɧɨ ɛɵɬɶ ɨɤɨɥɨ 850 ± 50 аɬɦ, а ɜ 
ɤаɥɶɰɢɬе ɨɤɨɥɨ 350 ± 50 аɬɦ. (Туɝаɪɢɧɨɜ, ɇауɦɨɜ, 1970).  ɉɪɢɫуɬɫɬɜɢе уɝɥеɤɢɫɥɨɬɵ ɜɨ ɜɤɥɸɱеɧɢɹх 
ɡɧаɱɢɬеɥɶɧɨ ɩɨɧɢɠаеɬ ɬеɦɩеɪаɬуɪу ɞеɤɪеɩɢɬаɰɢɢ, ɬ.е. ɩɪɢ ɧаɝɪеɜаɧɢɢ ɡɧаɱɢɬеɥɶɧɨ ɛɵɫɬɪее ɞɨɫɬɢɝаеɬɫɹ 
ɧеɨɛхɨɞɢɦɨе ɞɥɹ ɪаɡɪɵɜа ɜɤɥɸɱеɧɢɣ ɞаɜɥеɧɢе. Таɤ ɤаɤ ɧеɨɛхɨɞɢɦɨе ɞаɜɥеɧɢе ɞɥɹ ɪаɫɬɪеɫɤɢɜаɧɢɹ 
ɜɤɥɸɱеɧɢɣ ɜ ɤɜаɪɰах ɩɨɪɹɞɤа 850 аɬɦ, а ɤаɥɶɰɢɬа – 350, ɦɨɠɧɨ ɩɨɥаɝаɬɶ, ɱɬɨ ɦɢɧеɪаɥɨɨɛɪаɡɨɜаɧɢе ɧа 
Ʌухуɦɫɤɨɦ ɦеɫɬɨɪɨɠɞеɧɢɢ ɩɪɨɢɫхɨɞɢɥɨ ɜ ɩɪеɞеɥах ɞаɜɥеɧɢɣ 350 – 850 аɬɦɨɫɮеɪ. 

Ⱦɥɹ ɜɵɹɫɧеɧɢɹ хɢɦɢɡɦа ɪуɞɨɨɛɪаɡуɸɳɢх ɪаɫɬɜɨɪɨɜ ɛɵɥɢ ɨɩɪеɞеɥеɧɵ ɫɨɥеɜɵе ɤɨɦɩɨɧеɧɬɵ 
ɝаɡɨɜɨ-ɠɢɞɤɢх ɜɤɥɸɱеɧɢɣ ɜ ɤɜаɪɰах ɢ ɤаɥɶɰɢɬах ɢɡ ɞɨɪуɞɧɵх ɤɜаɪɰ-ɤаɥɶɰɢɬɨɜɵх ɠɢɥ ɢ ɢɡ ɪуɞɧɨɣ 
(ɫуɥɶɮɢɞɧɨɣ) ɫɬаɞɢɢ ɦɢɧеɪаɥɢɡаɰɢɢ ɦеɬɨɞɨɦ ɬɪɨɣɧɵх ɜɨɞɧɵх ɜɵɬɹɠеɤ (ɏɢɬаɪɨɜ, 1968).  Иɫɫɥеɞɨɜаɧɵ 
ɤɜаɪɰ ɢ ɤаɥɶɰɢɬ  ɢɡ ɞɨɪуɞɧɨɣ ɢ ɪуɞɧɨɣ ɫɬаɞɢɣ. ɉɨɫɬɪɨеɧɵ ɬɪеуɝɨɥɶɧɵе ɞɢаɝɪаɦɦɵ аɧɢɨɧɧɨɝɨ ɢ 
ɤаɬɢɨɧɧɨɝɨ ɫɨɫɬаɜɨɜ (ɪɢɫ.8а,ɛ,ɜ). ɋɨɫɬаɜ ɪаɫɬɜɨɪɨɜ ɜɤɥɸɱеɧɢɣ ɤɜаɪɰеɜ ɧа ɞɢаɝɪаɦɦах аɧɢɨɧɧɵх 
ɫɨɨɬɧɨɲеɧɢɣ (ɪɢɫ.8а) ɜ ɨɫɧɨɜɧɨɦ хɥɨɪɢɞɧɨ-ɛɢɤаɪɛɨɧаɬɧɵɣ, ɝɞе хɥɨɪ-ɢɨɧ ɡаɧɢɦаеɬ ɩɨɞɱɢɧеɧɧɨе 
ɩɨɥɨɠеɧɢе, а ɤаɥɶɰɢɬɨɜ – ɛɢɤаɪɛɨɧаɬɧɨ-ɫуɥɶɮаɬɧɵɣ ɫ ɩɨɱɬɢ ɨɞɢɧаɤɨɜɵɦ ɢх ɫɨɞеɪɠаɧɢеɦ. Ȼɨɥее ɱеɬɤɨе 
ɪаɡɥɢɱɢе хɢɦɢɱеɫɤɨɝɨ ɫɨɫɬаɜа ɪаɫɬɜɨɪɨɜ ɜɤɥɸɱеɧɢɣ ɜ ɤɜаɪɰах ɢ ɤаɥɶɰɢɬах ɧаɛɥɸɞаеɬɫɹ ɧа ɬɪеуɝɨɥɶɧɨɣ 
ɞɢаɝɪаɦɦе ɤаɬɢɨɧɧɨɝɨ ɫɨɫɬаɜɨɜ  (ɪɢɫ.8 ɛ,ɜ), ɝɞе ɫɨɫɬаɜ ɪаɫɬɜɨɪɨɜ ɜɤɥɸɱеɧɢɣ ɤɜаɪɰеɜ ɤаɥɢ-ɧаɬɪɨɜɵɣ,а 
ɤаɥɶɰɢɬɨɜ – ɦаɝɧɢɣ-ɤаɥɶɰɢеɜɵɣ. ɇеɨɛхɨɞɢɦɨ ɨɬɦеɬɢɬɶ, ɱɬɨ еɫɥɢ ɦеɠɞу хɢɦɢɱеɫɤɢɦɢ ɫɨɫɬаɜаɦɢ 
ɜɤɥɸɱеɧɢɣ ɤɜаɪɰеɜ ɢ ɤаɥɶɰɢɬɨɜ ɧаɛɥɸɞаеɬɫɹ ɡаɦеɬɧаɹ ɪаɡɧɢɰа, ɬɨ ɩɪɢ ɫɨɩɨɫɬаɜɥеɧɢɢ ɫɨɫɬаɜɨɜ 
ɜɤɥɸɱеɧɢɣ ɤɜаɪɰеɜ ɢɡ ɞɨɪуɞɧɨɣ ɢ ɪуɞɧɨɣ ɫɬаɞɢɣ ɦɢɧеɪаɥɢɡаɰɢɢ уɥɨɜɢɬɶ ɤаɤуɸ-ɥɢɛɨ ɡаɤɨɧɨɦеɪɧɨɫɬɶ 
ɧе ɩɪеɞɫɬаɜɥɹеɬɫɹ ɜɨɡɦɨɠɧɵɦ. Ⱥɧаɥɨɝɢɱɧаɹ ɤаɪɬɢɧа ɧаɛɥɸɞаеɬɫɹ ɜ ɢɡɦеɧеɧɢɢ хɢɦɢɱеɫɤɨɝɨ ɫɨɫɬаɜа 
ɜɤɥɸɱеɧɢɣ ɤаɥɶɰɢɬɨɜ ɞɨɪуɞɧɨɣ ɢ  ɪуɞɧɨɣ ɫɬаɞɢɣ, ɥɢɲɶ  аɧɢɨɧɧɵɣ ɫɨɫɬаɜ ɜɤɥɸɱеɧɢɣ ɤаɥɶɰɢɬɨɜ 
ɩɪеɬеɪɩеɜаеɬ ɧеɤɨɬɨɪуɸ эɜɨɥɸɰɢɸ: еɫɥɢ ɜɤɥɸɱеɧɢɹ ɞɨɪуɞɧɵх ɤаɥɶɰɢɬɨɜ – ɛɢɤаɪɛɨɧаɬɧɨ-ɫуɥɶɮаɬɧɵе, 
ɬɨ ɪуɞɧɵе ɛɨɥɶɲеɣ ɱаɫɬɶɸ ɨɛɨɝаɳеɧɵ ɢɨɧаɦɢ ɛɢɤаɪɛɨɧаɬа ɢ хɥɨɪа. 

 

 
 
Рɢɫ 8. Ⱦɢаɝɪаɦɦа ɫɨɨɬɧɨɲеɧɢɹ аɧɢɨɧɨɜ (а)  ɢ ɤаɬɢɨɧɨɜ (ɛ,ɜ ) ɜ ɫɨɫɬаɜе ɜɨɞɧɵх ɜɵɬɹɠеɤ   ɢɡ  ɦɢɧеɪаɥɨɜ1 – ɤɜаɪɰ 
ɞɨɪуɞɧɵɣ; 2 – ɤɜаɪɰ ɪуɞɧɵɣ; 3 – ɤаɥɶɰɢɬ ɞɨɪуɞɧɵɣ; 4 – ɤаɥɶɰɢɬ ɪуɞɧɵɣ. 

 
Ɂаɤɨɧɨɦеɪɧɵе ɢɡɦеɧеɧɢɹ хɢɦɢɱеɫɤɨɝɨ ɫɨɫɬаɜа ɜɤɥɸɱеɧɢɣ ɤɜаɪɰеɜ ɢ ɤаɥɶɰɢɬɨɜ Ʌухуɦɫɤɨɝɨ 

ɦеɫɬɨɪɨɠɞеɧɢɹ ɧаɛɥɸɞаеɬɫɹ ɜ аɧɢɨɧɧɨɣ ɱаɫɬɢ, ɝɞе ɜеɞуɳɢɦɢ ɹɜɥɹɸɬɫɹ хɥɨɪ ɢ ɛɢɤаɪɛɨɧаɬ. ɉɨэɬɨɦу ɦɵ 
ɫɨɱɥɢ ɧуɠɧɵɦ ɩɪɨɫɥеɞɢɬɶ ɢɡɦеɧеɧɢе ɨɬɧɨɫɢɬеɥɶɧɨɝɨ ɫɨɞеɪɠаɧɢɹ ɢɨɧɨɜ хɥɨɪа ɢ ɛɢɤаɪɛɨɧаɬа ɜɨ 
ɜɤɥɸɱеɧɢɹх ɤɜаɪɰеɜ ɢ ɤаɥɶɰɢɬɨɜ ɜ ɫɜɹɡɢ ɫ ɢɡɦеɧеɧɢеɦ ɝɥуɛɢɧɵ ɢх ɡаɥеɝаɧɢɹ (ɪɢɫ.9). Ʉаɤ ɜɢɞɧɨ ɢɡ 
ɝɪаɮɢɤа ɫ уɜеɥɢɱеɧɢеɦ ɝɥуɛɢɧɵ ɧаɛɥɸɞаеɬɫɹ ɡаɤɨɧɨɦеɪɧɨе уɦеɧɶɲеɧɢе ɤɨэɮɮɢɰɢеɧɬа ɨɬɧɨɲеɧɢɹ 
хɥɨɪа ɤ ɛɢɤаɪɛɨɧаɬу, ɱɬɨ ɫɜɢɞеɬеɥɶɫɬɜуеɬ ɨɛ уɜеɥɢɱеɧɢɢ ɨɬɧɨɫɢɬеɥɶɧɨɝɨ ɫɨɞеɪɠаɧɢɹ хɥɨɪ-ɢɨɧа ɢ 
уɦеɧɶɲеɧɢɹ ɛɢɤаɪɛɨɧаɬ-ɢɨɧа ɫ ɜɨɡɪаɫɬаɧɢеɦ ɝɥуɛɢɧɵ ɡаɥеɝаɧɢɹ. Ɂɞеɫɶ, ɩɨ ɜɫеɣ ɜеɪɨɹɬɧɨɫɬɢ, ɝɥаɜɧуɸ 
ɪɨɥɶ ɢɝɪаеɬ ɬеɦɩеɪаɬуɪɧɵɣ ɮаɤɬɨɪ. Ʉаɤ уɠе ɛɵɥɨ ɜɵɲе ɫɤаɡаɧɨ, ɫ уɜеɥɢɱеɧɢеɦ ɝɥуɛɢɧɵ уɜеɥɢɱɢɜаеɬɫɹ 
ɬеɦɩеɪаɬуɪа ɨɛɪаɡɨɜаɧɢɹ ɤаɤ ɤɜаɪɰеɜ, ɬаɤ ɢ ɤаɥɶɰɢɬɨɜ. 
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Таɤɢɦ ɨɛɪаɡɨɦ, ɫɪаɜɧеɧɢе аɧаɥɢɡɨɜ ɜɨɞɧɵх ɜɵɬɹɠеɤ ɢɡ ɤɜаɪɰеɜ ɢ ɤаɥɶɰɢɬɨɜ  уɤаɡɵɜаеɬ ɧа 
ɫуɳеɫɬɜɨɜаɧɢе ɱеɬɤɨ ɜɵɪаɠеɧɧɨɣ ɜеɪɬɢɤаɥɶɧɨɣ ɡɨɧаɥɶɧɨɫɬɢ ɜ ɢɡɦеɧеɧɢɢ хɢɦɢɡɦа 
ɦɢɧеɪаɥɨɨɛɪаɡуɸɳɢх ɪаɫɬɜɨɪɨɜ ɜ ɩɪɨɰеɫɫе ɢх ɜɨɫхɨɞɹɳеɝɨ ɞɜɢɠеɧɢɹ, ɱɬɨ ɨɱеɜɢɞɧɨ ɫɜɹɡаɧɨ ɬаɤɠе ɫ 
ɢɡɦеɧеɧɢɹɦɢ ɞаɜɥеɧɢɹ ɜ ɠɢɥɶɧɨɣ ɩɨɥɨɫɬɢ, ɜɫɥеɞɫɬɜɢе ɧеɪаɜɧɨɦеɪɧɨɝɨ ɩɪɢɨɬɤɪɵɜаɧɢɹ ɬɪеɳɢɧ, а ɬаɤɠе 
ɫ ɢɧɬеɧɫɢɜɧɵɦ ɢɨɧɧɵɦ ɨɛɦеɧɨɦ, ɩɪɨɢɫхɨɞɹɳɢɦ  ɦеɠɞу ɪаɫɬɜɨɪɨɦ ɩɨɥɨɫɬɢ ɢ ɩɨɪɨɜɵɦɢ ɪаɫɬɜɨɪаɦɢ 
ɛɨɤɨɜɵх ɩɨɪɨɞ. ɉɪɨɝɪеɫɫɢɪуɸɳее ɜɵɬеɫɧеɧɢе ɢɨɧɨɜ хɥɨɪа ɛɢɤаɪɛɨɧаɬɨɦ ɩɪɢɜɨɞɢɥɨ ɤ ɩɨɜɵɲеɧɢɸ ɢх 
ɳеɥɨɱɧɨɫɬɢ, ɱɬɨ ɜ ɤɨɧеɱɧɨɦ ɫɱеɬе ɞɨɥɠɧɨ ɛɵɥɨ ɫɩɨɫɨɛɫɬɜɨɜаɬɶ ɪуɞɨɨɬɥɨɠеɧɢɸ. 

Ʉаɤ ɜɢɞɧɨ ɢɡ ɝɪаɮɢɤа (ɪɢɫ. 9) ɫ уɜеɥɢɱеɧɢеɦ ɝɥуɛɢɧɵ ɧаɛɥɸɞаеɬɫɹ ɡаɤɨɧɨɦеɪɧɨе уɦеɧɶɲеɧɢе 
ɤɨэɮɮɢɰɢеɧɬа ɨɬɧɨɲеɧɢɹ хɥɨɪа ɤ ɛɢɤаɪɛɨɧаɬу, ɱɬɨ ɫɜɢɞеɬеɥɶɫɬɜуеɬ ɨɛ уɜеɥɢɱеɧɢɢ ɨɬɧɨɫɢɬеɥɶɧɨɝɨ 
ɫɨɞеɪɠаɧɢɹ хɥɨɪ-ɢɨɧа ɢ уɦеɧɶɲеɧɢɹ ɛɢɤаɪɛɨɧаɬ-ɢɨɧа ɫ ɜɨɡɪаɫɬаɧɢеɦ ɝɥуɛɢɧɵ ɡаɥеɝаɧɢɹ. Ɂɞеɫɶ, ɩɨ ɜɫеɣ 
ɜеɪɨɹɬɧɨɫɬɢ, ɝɥаɜɧуɸ ɪɨɥɶ ɢɝɪаеɬ ɬеɦɩеɪаɬуɪɧɵɣ ɮаɤɬɨɪ. Ʉаɤ уɠе ɛɵɥɨ ɜɵɲе ɫɤаɡаɧɨ, ɫ уɜеɥɢɱеɧɢеɦ 
ɝɥуɛɢɧɵ уɜеɥɢɱɢɜаеɬɫɹ ɬеɦɩеɪаɬуɪа ɨɛɪаɡɨɜаɧɢɹ ɤаɤ ɤɜаɪɰеɜ, ɬаɤ ɢ ɤаɥɶɰɢɬɨɜ. 

Таɤɢɦ ɨɛɪаɡɨɦ, ɫɪаɜɧеɧɢе аɧаɥɢɡɨɜ ɜɨɞɧɵх ɜɵɬɹɠеɤ ɢɡ ɤɜаɪɰеɜ ɢ ɤаɥɶɰɢɬɨɜ ɨɬɦеɱеɧɧɵх 
ɪуɞɨɩɪɨɹɜɥеɧɢɣ ɫɜɢɞеɬеɥɶɫɬɜуеɬ ɨɛ ɢɡɦеɧеɧɢɢ хɢɦɢɡɦа ɦɢɧеɪаɥɨɨɛɪаɡуɸɳɢх ɪаɫɬɜɨɪɨɜ ɩɨ ɜеɪɬɢɤаɥɢ. 
ɗɬɨ ɩɪɨɢɫхɨɞɢɥɨ, ɜеɪɨɹɬɧɨ, ɜ ɫɜɹɡɢ ɫ ɢɡɦеɧеɧɢеɦ ɞаɜɥеɧɢɹ ɜ ɠɢɥɶɧɨɣ ɩɨɥɨɫɬɢ, а ɬаɤɠе ɫ ɢɧɬеɧɫɢɜɧɵɦ 
ɨɛɦеɧɨɦ ɫ ɜɦеɳаɸɳеɣ ɫɪеɞɨɣ. Руɞɨɩɪɨɹɜɥеɧɢɹ Ɇеɪɢɫɫɤɨɝɨ ɪуɞɧɨɝɨ ɩɨɥɹ ɨɛɪаɡɨɜаɥɢɫɶ ɢɡ ɪаɫɬɜɨɪɨɜ, 
ɫɮɨɪɦɢɪɨɜаɜɲɢхɫɹ ɜ ɪеɡуɥɶɬаɬе ɬɪехɫɬаɞɢɣɧɨɝɨ ɪуɞɨɨɬɥɨɠеɧɢɹ, ɬеɦɩеɪаɬуɪɧɵɣ ɪеɠɢɦ ɤɨɬɨɪɨɝɨ  
ɦеɧɹɥɫɹ ɫɤаɱɤаɦɢ, уɦеɧɶɲаɹɫɶ ɤ ɛɨɥее ɩɨɡɞɧɢɦ ɫɬаɞɢɹɦ. 

ɇа Ʌухуɦɫɤɨɦ ɦеɫɬɨɪɨɠɞеɧɢɢ  уɫɬаɧɨɜɥеɧɵ ɞɜе ɫɬаɞɢɢ ɪуɞɨɨɬɥɨɠеɧɢɹ:  ɞɨɪуɞɧаɹ ɩɪеɞɫɬаɜɥеɧа  
ɤɜаɪɰ-ɤаɥɶɰɢɬɨɜɵɦɢ ɠɢɥаɦɢ, ɢ ɫуɥɶɮɢɞɧаɹ,  ɤɨɬɨɪаɹ ɹɜɥɹеɬɫɹ ɛɨɥее ɜɵɫɨɤɨɬеɦɩеɪаɬуɪɧɨɣ.  Раɫɬɜɨɪɵ 
ɪуɞɧɨɣ ɫɬаɞɢɢ ɛɵɥɢ ɨɛɨɝаɳеɧɵ уɝɥеɤɢɫɥɨɬɨɣ, а эɬɨ ɫɩɨɫɨɛɫɬɜɨɜаɥɨ ɩеɪеɧɨɫу ɪуɞɧɨɝɨ ɜеɳеɫɬɜа ɧа 
ɡɧаɱɢɬеɥɶɧɨе  ɪаɫɫɬɨɹɧɢе. ɋɪаɜɧɢɜаеɦɵе  ɪуɞɨɩɪɨɹɜɥеɧɢɹ ɨɬɥɢɱаɸɬɫɹ ɞɪуɝ ɨɬ ɞɪуɝа ɩɨ хаɪаɤɬеɪу 
эɜɨɥɸɰɢɢ хɢɦɢɡɦа ɪаɫɬɜɨɪɨɜ  ɜɨ ɜɪеɦеɧɢ. Иɡɦеɧеɧɢе ɫɩеɤɬɪа ɫɨɫɬаɜа ɦɢɧеɪаɥɨɨɛɪаɡуɸɳɢх ɪаɫɬɜɨɪɨɜ 
ɜɨ ɜɪеɦеɧɢ ɧа ɪуɞɨɩɪɨɹɜɥеɧɢɹх  Ɇеɪɢɫɢ ɡɧаɱɢɬеɥɶɧее, ɱеɦ ɧа Ʌухуɦɫɤɨɦ,  хɨɬɹ ɞɢаɩаɡɨɧ ɤɨɥеɛаɧɢɣ 
хɢɦɢɡɦа ɪаɫɬɜɨɪɨɜ уɠе. ȼ Ʌухуɦɢ, ɜ ɫɨɨɬɜеɬɫɬɜɢɢ ɫ ɜеɪɬɢɤаɥɶɧɨɣ ɡɨɧаɥɧɨɫɬɶɸ ɪуɞɨɨɛɪаɡɨɜаɧɢɹ, ɱеɬɤɨ 
ɩɪɨɹɜɥɹеɬɫɹ эɜɨɥɸɰɢɹ хɢɦɢɡɦа ɪаɫɬɜɨɪɨɜ ɫ ɢɡɦеɧеɧɢеɦ ɝɥуɛɢɧɵ ɦɢɧеɪаɥɨɨɛɪаɡɨɜаɧɢɹ. Ɉɞɧɨɨɛɪаɡɢе 
ɜɦеɳаɸɳɢх ɩɨɪɨɞ ɬеɥеɬеɪɦаɥɶɧɨɝɨ ɦеɫɬɨɪɨɠɞеɧɢɹ  Ʌухуɦɢ  ɜ ɤаɤɨɣ-ɬɨ ɦеɪе ɩɪеɞɨɩɪеɞеɥɹеɬ  ɢ  ɫɨɫɬаɜ 
ɦɢɧеɪаɥɨɨɛɪаɡуɸɳɢх ɪаɫɬɜɨɪɨɜ. ɉɪɢɫуɬɫɬɜɢе уɝɥеɤɢɫɥɨɬɵ ɜ ɦɢɧеɪаɥɨɨɛɪаɡуɸɳɢх ɪаɫɬɜɨɪах  ɞɨɥɠɧɨ 
ɛɵɥɨ ɫɩɨɫɨɛɫɬɜɨɜаɬɶ ɩеɪеɧɨɫу ɪуɞɧɨɝɨ ɜеɳеɫɬɜа ɧа ɡɧаɱɢɬеɥɶɧɨе ɪаɫɫɬɨɹɧɢе ɨɬ ɝɢɩɨɬеɬɢɱеɫɤɨɝɨ  
ɢɫɬɨɱɧɢɤа ɮɥɸɢɞɨɜ, а ɩɨɬеɪɹ уɝɥеɤɢɫɥɨɬɵ ɝɢɞɪɨɬеɪɦаɦɢ ɜɫɥеɞɫɬɜɢе уɦеɧɶɲеɧɢɹ  ɞаɜɥеɧɢɹ 
ɫɩɨɫɨɛɫɬɜɨɜаɥɨ ɪуɞɨɨɬɥɨɠеɧɢɸ.                

 

 
 

Рɢɫ.9. Ƚɪаɮɢɤ ɢɡɦеɧеɧɢɹ ɨɬɧɨɫɢɬеɥɶɧɨɝɨ ɫɨɞеɪɠаɧɢɹ ɢɨɧɨɜ хɥɨɪа ɢ ɛɢɤаɪɛɨɧаɬа ɜɨ ɜɤɥɸɱеɧɢɹх ɤɜаɪɰеɜ 
ɢɤаɥɶɰɢɬɨɜ. 

 
Таɤɢɦ ɨɛɪаɡɨɦ, ɦɨɠɧɨ  ɩɪеɞɩɨɥɨɠɢɬɶ, ɱɬɨ ɫɪаɜɧɢɬеɥɶɧɵɣ аɧаɥɢɡ ɮɢɡɢɤɨ-хɢɦɢɱеɫɤɢх уɫɥɨɜɢɣ 

ɮɨɪɦɢɪɨɜаɧɢɹ ɦеɫɬɨɪɨɠɞеɧɢɣ ɪаɡɥɢɱɧɨɝɨ ɝеɧеɡɢɫа ɞаеɬ ɜɨɡɦɨɠɧɨɫɬɶ ɩɪɢɦеɧɢɬɶ ɪеɡуɥɶɬаɬɵ 
ɬеɪɦɨɛаɪɨɝеɨхɢɦɢɱеɫɤɨɝɨ ɢɡуɱеɧɢɹ ɪаɫɬɜɨɪɨɜ ɜɤɥɸɱеɧɢɣ ɜ ɩɪаɤɬɢɱеɫɤɢх ɰеɥɹх. ȼɵɹɜɥеɧɢе хаɪаɤɬеɪа 
ɪуɞɨɨɛɪаɡуɸɳɢх ɪаɫɬɜɨɪɨɜ ɫ уɱеɬɨɦ ɥɢɬɨɥɨɝɢɢ ɜɦеɳаɸɳɢх ɩɨɪɨɞ, ɩɨɡɜɨɥɹеɬ ɩɪɨɫɥеɞɢɬɶ эɜɨɥɸɰɢɸ 
хɢɦɢɡɦа ɪаɫɬɜɨɪɨɜ, ɱɬɨ ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜаɬɶ ɩɪɢ ɪаɡɪаɛɨɬɤе ɩɨɢɫɤɨɜɵх ɤɪɢɬеɪɢеɜ ɫɥеɩɵх ɡаɥеɠеɣ 
ɩɨɥеɡɧɵх ɢɫɤɨɩаеɦɵх.  
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qsnis miwisqveSa wylebis sabados Seswavla samrewvelo aTvisebis mizniT 
 

v. gvaxaria1,2 j. gabeCava2, t. adamia2, n. cirRilaZe2, n. maCitaZe1,2, n. gelaSvili1,2,  

c. xuxunia2, b. lebaniZe2 
1saqarTvelos sapatriarqos wmida andria pirvelwodebulis saxelobis qarTuli 

universiteti 
2samecniero-kvleviTi firma “gama” 

 

Study of Ksani ground water deposit with the aim of its industrial development V.Gvakharia, 

J.Gabechava, T.Adamia1, N.Tsirghiladze, N. Machitadze, N. Gelashvili, Ts. Khukhunia,  B.Lebanidze. Ksani 

deposit of fresh ground water with the aim of its industrial development has been studied. Audit of the 

deposit and adjacent areas was carried out, status of the boreholes and resource – evaluated. Quality of the 

water was assessed with due regard for the applicable International requirements. Evaluation was based on 

the fact of ecological security of the deposit and results of chemical and microbiological analysis of the 

water. Possibility of obtaining high quality conditioned water fit for bottling by using simple technology 

(settling and filtration) has been shown. Bottled water of this quality will be compliant with Georgian and 

international standards. 
 

qsnis miwiqveSa sabados kompleqsuri kvleva ganxorcielda misi samrewvelo 
aTvisebis mizniT, kerZod, gaTvaliswinebuli iyo saqarTveloSi mtknari wylis 
Camosxmis industriis ganviTarebis grZelvadiani perspeqtiva. 

samuSao Sesrulebulia ivane javaxiSvilis saxelobis Tbilisis saxelmwifo 
universitetis aleqsande janeliZis geologiis institutis, saqarTvelos 
sapatriarqos wmida andria pirvelwodebulis saxelobis qarTuli universitetisa  
da samecniero kvleviTi firma `gama”-s TanamSromlobiT.  

literaturuli monacemebis gacnobis safuZvelze Catarda savele samuSaoebi - 
teritoriis hidrogeologiuri auditi da samrewvelo aTvisebasTan dakavSirebuli 
pirobebis winaswari Sefaseba; aRebul iqna sinjebi wylebis qimiuri da 
mikrobiologiuri Semadgenlobis Sesaswavlad. 

qsnis sabados teritoria ganlagebulia muxranis dablobis samxreT-dasavleT 
nawilSi, md. qsnis marcxena sanapiroze. muxranis dablobi morfologiurad 
warmoadgens did, brtyelfskerian qvabuls, samxreTidan SemosazRvruls 
asimetriuli monoklinuri formebiT, romelTa Txemuri nawilebi muxranis 
dablobTan SedarebiT 200-300 m-iT maRlaa ganlagebuli. dablobis zedapiri 
daserilia sarwyavi sistemebiT. 

sakvlevi raionis ZiriTad hidrologiur arterias warmoadgens md. qsani. 
mdinares wyvetilad gauyveba Wala, saTaveebSi qviani, Sua dinebaSi riWnar-xvinWkiani. 
Wala dabalia, simaRle - 0.5-0.9 m, sigane - 16 m-dan 450 m-mde. 

mdinareuli Camonadenis reJimi xasiaTdeba gazafxulis wyaldidobiT, zafxul-
Semodgomis wyalmovardnebiT da zamTris wyalmcirobiT. donis aweva fiqsirdeba 
martSi da swrafad viTardeba donis umniSvnelo (0.1-0.3 m) cvlilebebiT. gazafxulis 
wyaldidobis saSualo simaRle ar aRemateba 0.4-0.5 m-s. wvimebiT gamowveuli 
umaRlesi doneebi aRwevs 0.8-1.3 m-s. zafxul-Semodgomis wyaldidobebi ivlis-
noemberSia, xangZlivobiT 2-16 dRe. ganmeorebadoba 4-5 jer. wyalmovardnebi iwveven 
mdinareebSi donis awevas 0.2-0.4 m, xolo calkeul wlebSi 1-1.2 m-iT. mdinaris donis 
ryevis wliuri amplituda icvleba 53-dan 165 sm-mde. saSiSi hidrologiuri movlenebi 
md. qsanze ar aRiniSneba. 

saqarTvelos hidrogeologiuri daraionebis sqemis mixedviT (Ȼуаɱɢɞɡе, 1970), 
sabado ganlagebulia  qarTlis arteziuli auzis gavrcelebis farglebSi. am 
teritoriaze gavrcelebulia uwnevo da wneviani wylebis horizontebi, 
dakavSirebuli meoTxeul naleqebTan.  zeda meoTxeuli wyalSemcveli horizonti 
warmodgenilia riynar-lodnariT da qviSa-Tixiani SemavsebliT.  misi simZlavre 15-40 
m-ia,  wylebis xvedriTi debiti icvleba 3-dan 10 l/wm-mde, filtraciis koeficienti 
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Seadgens 10-30 m/dRR. Sua da qveda meoTxeuli aluviuri wyalSemcveli horizonti 
Sedgeba ori Srisgan: zeda - simZlavriT 10-30 m da qveda - simZlavriT 60 m. es 
naleqebi ganlagebulia mio-pliocenuri naleqebis saxuravze. aRniSnuli horizonti 
naklebad wyliania zeda meoTxeuli naleqebis horizontTan SedarebiT. wylebi 
wneviania, piezometruli doniT -5-15 m, iSviaTad ki -40 m siRrmeze. wylebis 
Semadgenloba – hidrokarbonatul-kalciumiani. reJimi stabiluria. am horizontis 
gantvirTva xdeba cnobili sifonuri wyalamRebis raionSi. am naleqebis gavrcelebis 
areSi 90-ian wlebSi gaburRuli iyo 30 WaburRili da maTi saeqspluatacio xarjebi 
Seadgenda 30-55 l/wm (TiToeulis) 10-20 m donis dawevis pirobebSi. xvedriTi debitebi 
iyo 2-10 l/wm. unda aRiniSnos, rom miuxedavad WaburRilebis uwyveti 6 Tviani 
eqspluataciisa, depresiis mrudis warmoqmnas da gavrcelebas adgili ar hqonia. 
muxranis arteziuli auzis miwisqveSa wylebis Semcveli naleqebis jamuri simZlavre 
Seadgens 100 m-s, maTi moculoba 10 miliard m3-s, xolo masSi ganlagebuli miwisqveSa 

wylebis prognozuli statikuri maragebi ki - 2 miliard m3-s (gabeCava, 2014, 
xaratiSvili, 2009). 

xarisxiani miwisqveSa wylis misaRebad aucilebeli pirobaa sabados 
ekologiuri daculoba. Ees, saWiroebs miwisqveSa wylebis kvebis, formirebisa da 
gavrcelebis teritoriaze damabinZurebeli faqtorebis srul gamoricxvas, 
eqspluataciis normalur pirobebs, sanitariuli dacvis zonebis moTxovnebis 
Sesrulebas da a.S.. 

 ekologiuri TvalsazrisiT sakvlevi obieqtze Semdegi mdgomareobaa: 
WaburRilebis vertikalur WrilSi, meoTxeul naleqebSi zemodan qvemoT 
ganlagebulia 1 uwnevo horizonti da wneviani wylebis kompleqsi. gruntis wylis 
Semcveli uwnevo horizonti wneviani miwisqveSa wylebis kompleqsisgan 
izolirebulia 20-30 m simZlavris Tixis wyalgaumtari SriT. uwnevo wylebis 
horizontSi zedapiruli dabinZurebuli wylebis SeWris saSiSroebis aRsakveTad 

aucilebelia misi gavrcelebis nawilze (~15-20 m siRrmemde) milgareTa sivrcis 
cementacia. rac Seexeba, wneviani wylebis ufro Rrmad ganlagebul kompleqss, igi 
ekologiurad bunebrivad aris daculi zemoaRniSnuli Tixis wyalgamtari SriT da 
misi daculobis xarisxi kidev ufro gaizrdeba sabadoze sanitariuli zonis 
mowyobisa da saTanado RonisZiebebis gatarebis xarjze. yovelive zemoTqmulidan 
gamomdinare, sakvlevi sabado SeiZleba CaiTvalos  ekologiurad kargad dacul 
sabadod. 

 
 

 
sur. #1. WaburRilebis mdebareoba Google Map-ze 
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proeqtis miznebis Sesabamisad,  moZiebuli, Seswavlili da aRwerilia 19 
WaburRili; dazustebulia maTi koordinatebi da ganlagebis absoluturi niSnulebi 
(ixile sur. #1 da cxrili #1); vizualurad Sefasda maTi teqnikuri mdgomareoba da 
TavmorTulobebi, moxda identifikacia fondur masalebSi aRweril burRilebTan. 
zemoaRniSnuli samuSaoebis Sedegad SerCeulia xuTi WaburRili. SerCeuli 
WaburRilebidan aRebulia wylis sinjebi da Catarda maTi qimiuri da 
mikrobiologiuri analizebi.  

sinjebis aReba, SefuTva da laboratoriaSi transportireba ganxorcielda 
saerTaSoriso standartis Sesabamisad (ISO 5667:2012).  

qimiuri da mikrobiologiuri analizebi tardeboda saerTaSoriso meTodikebis 
mixedviT (ISO 8288:1986). 

sakvlevi WaburRilebis wylebis organoleptikuri Tvisebebis da ZiriTadi 
marilebis Semcvelobis monacemebi moyvanilia cxrilSi #2. 

Catarebuli hidroqimiuri samuSaoebis mixedviT,  sakvlevi WaburRilebis miwisqveSa 

wylebi mtknaria, hidrokarbonatuli kalciumiani tipis, saerTo mineralizaciiT 297-325 

mg/l, pH=7.35-7.45, sixistiT 3.39-3.64 mg-eqv. mineralizaciis mniSvnelobis da marilebis 

Semcvelobis mixedviT, xuTive  WaburRilis  wyali msgavsia. mineralizaciis 
ganmsazRvrel ZiriTad komponentebs warmoadgens: hidrokarbonatebi, sulfatebi, 

qloridebi, kalciumis, natriumis da magniumis ionebi. 
cxrili #1. WaburRilebis da arsebuli infrastruqturis ganlagebis koordinatebi 

 
  

 
 
damakmayofilebelia wylebis organoleptikuri Tvisebebi: gemo, suni, feri, 

simRvrive. permanganatuli Jangvis sidide (0.64-0.88  mg/l Ƕ Jqm) dasaSvebi 

mniSvnelobebis farglebSia (0.5-5 mg/l Ƕ). biologiurad aqtiuri komponentebidan, 

˅ʨʩʻʸʾʰʲʰʹ 

№ 

ʱʵʵʸʫʰʴʨʺʬʩʰ ʨʩʹ. 

ʹʰʳʨʾʲʬ, ʳ UTM (ʮʵʴʨ 38T) Latitude / Longitude 

1 463884 4640137 41 54 44.482 N 44 33 52.224 E 454 

2 463843 4640306 41 54 49.955 N 44 33 50.407 E 457 

3 463838 4640357 41 54 51.608 N 44 33 50.179 E 457 

4 463834 4640428 41 54 53.909 N 44 33 49.990 E 458 

5 463826 4640472 41 54 55.335 N 44 33 49.633 E 460 

6 463948 4640507 41 54 56.490 N 44 33 54.921 E 471 

7 463895 4640555 41 54 58.037 N 44 33 52.610 E 478 

8 463920 4640479 41 54 55.577 N 44 33 53.712 E 483 

9 463934 4640373 41 54 52.143 N 44 33 54.343 E 485 

10 (1р) 464082 4639570 41 54 26.131 N 44 34 0.943 E 454 

11 (9) 464542 4639233 41 54 15.279 N 44 34 20.983 E 477 

12 (7) 464503 4639270 41 54 16.472 N 44 34 19.282 E 479 

13 (6) 464462 4639300 41 54 17.438 N 44 34 17.496 E 481 

14 (8р) 464416 4639344 41 54 18.857 N 44 34 15.490 E 488 

15 (5) 464360 4639390 41 54 20.340 N 44 34 13.049 E 491 

16 (5р) 464308 4639443 41 54 22.050 N 44 34 10.781 E 491 

17 (3) 464203 4639532 41 54 24.918 N 44 34 6.204 E 459 

18 (2) 464155 4639582 41 54 26.532 N 44 34 4.109 E 458 

19 (1) 464127 4639628 41 54 28.019 N 44 34 2.884 E 463 

ˀʬʳʱʸʬʩʰ 

ʸʬʮʬʸʭʻʨʸʰ 
463914 4640517 41 54 56.808 N 44 33 53.443 E 475 

ʹʨʺʻʳʩʰ 

ʹʨʫʪʻʸʰ 
463980 4640312 41 54 50.172 N 44 33 56.353 E 492 
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WaburRilebis wylebSi aRmoCnda mxolod siliciummJava - SiO2-ze gadaTvliT,  
Semcveloba Seadgens: 5.357 mg/l -  6.857 mg/l.  

sakvlev wylebSi ar gamovlenila iseTi normirebuli komponentebis arseboba, 
rogoricaa: zedapirulad aqtiuri nivTierebebi, navTobis naxSirwyalbadebi, 
fenolebi, qlororganuli pesticidebi da bifenilebi, aqroladi organuli 
nivTierebebi, policikluri aromatuli naxSirwyalbadebi,ftoris, bromis  da boris 
naerTebi, cianidebi, fosforis, gogirdis da azotis SenaerTebi. wylis sinjebi asve 
ar Seicavs mZime da toqsikur metalebs: liTiums, rkinas, spilenZs, TuTias, 
stronciums, bariums, nikels, kobalts, qroms, manganums, alumins, vercxliswyals, 
kadmiums, tyvias da selens. 

wylis sinjebis xarisxis kvlevam, radioaqtiuri damabinZureblebis 
integraluri maCveneblebis mixedviT, daadgina, rom wylis nimuSebSi jamuri 

moculobiTi α-aqtivoba da jamuri moculobiTi β-aqtivoba ar aRemateba 0.1 bk/l-s, 
rac pasuxobs higienuri reglamentis moTxovnebs. 

WaburRilebis wylebis qimiuri Semadgenlobis droSi stabilurobis dasadgenad, 
miRebuli analizebis pasuxebi Sedarebul iqna wina wlebSi (1993, 1998, 2007) Cvens mier 
Catarebul analizebTan. miRebuli Sedegebi (cxrili #3) gviCvenebs, rom sabados 
wyali droTa ganmavlobaSi ar ganicdis qimiuri Sedgenilobis cvlilebas, yvela 
komponentis mniSneloba SeiZleba CaiTvalos stabilurad. sakvlevi wylebis xarisxi 
Sefasda baqteriologiuri maCveneblebis normativebiT (COMMISSION DIRECTIVE 
2003/40/EC). #4 cxrilSi moyvanilia baqteriologiuri analizis monacemebi da 
Sesabamisi moTxovnebi dafasoebuli wylis xarisxis mimarT. WaburRilebis wylis 
mikrobiologiuri maCveneblebi ## 1, 10, 12, 17 WaburRilebSi normis farglebSia. 

wylebSi ar aRiniSneba E.coli-s, fekaluri streptokokebis da paTogenuri 
mikroorganizmebis, maT Soris salmonelebis arseboba. dasaSveb normaze gacilebiT 
naklebia mezofiluri aerobebisa da fakultaturi anaerobebis raodenoba. 

 
 

cxrili #2. sakvlevi WaburRilebis wylebis organoleptikuri Tvisebebi da 
ZiriTadi ionebis Semcvelobebi 

 

 
       

rac Seexeba #15 WaburRils, aq arsebuli dabinZureba gamowveulia burRilis 
daucveli, Ria luliT, saidanac gadmosuli wyali uSualo kontaqtSi Sedis aq 
ganviTarebul xavsTan da sxva mcenareulobasTan. sabados eqspluataciis periodSi 

Seswavlili 
maCveneblebi 

erTeuli 
ganzomilebebi 

burRili 
#1 

burRili 
#10 

burRili 
#12 

burRili 
#15 

burRili 
#17 

organoleptikuri maCveneblebi 

feri gradusebi <15 <15 <15 <15 <15 

suni qulebi <2 <2 <2 <2 <2 

gemo qulebi <2 <2 <2 <2 <2 

simRvrive gr/l 0.00 0.00 2.04 0.14 0.00 

marilebis Semadgenloba 

wyalbadis 

maCvenebeli (рН)  
erTeuli 7.35 7.45 7.45 7.4 7.4 

amoniumi (NH4
+) mg/l N.D. N.D. N.D. N.D. N.D. 

kalciumi (Ca2
+) mg/l 55.0 58.0 54.0 59.0 54.0 

magniumi (Mg2
+) mg/l 7.8 6.6 9.6 8.4 9.6 

natriumi (Na+) mg/l 6.16 9.24 7.7 10.12 6.6 

kaliumi (K+) mg/l 0.83 0.88 0.88 0.99 0.88 

rkina (Fe) mg/l N.D. N.D. N.D. N.D. N.D. 

qloridebi (Cl-) mg/l 7.090 7.090 7.799 8.508 7.090 

hidrokarbonatebi 

(HCO3
-) 

mg/l 183.00 187.88 185.44 200.08 186.66 

sulfatebi (SO4
2-) mg/l 25.3 25.0 25.2 25.4 25.0 

sixiste mg-eqv/l 3.392 3.443 3.490 3.641 3.490 

mSrali naSTi mg/l 207.137 214.747 209.576 226.555 208.787 

el. gamtaroba sim/m 0.0275 0.0292 0.0278 0.0297 0.0293 

mineralizacia mg/l 297.137 307.147 300.776 324.955 300.587 
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msgavsi SemTxvevebis prevenciis mizniT aucilebelia WaburRilebis TavmorTulobis 
mowyoba da damcavi jixurebis dadgma. 

kvlevis Sedegebi gviCvenebs, rom sabados hidrogeologiuri da ekologiuri 
pirobebi, wylebis qimiuri  da mikrobiologiuri Sedgeniloba sruliad 

akmayofilebs rogorc „wylis Sesaxeb` saqarTvelos kanonis (1997 w), aseve 
saqarTvelos mTavrobis 2014 wlis dadgenilebiT damtkicebul sasmeli wylis 
teqnikuri reglamentis (15.01.2014 #58) da  evrokomisiis direqtivebis (COMMISSION 
DIRECTIVE 2003/40/EC) mixedviT sasmeli wylebisaTvis wayenebul moTxovnebs. wylis 
epidemiuri usafrTxoeba garantirebulia da misi moxmareba ar Seuqmnis safrTxes 
adamianis janmrTelobas. 

cxrili #3. sabados wylis sxvadasxva wlebSi Catarebuli analizebis Sedareba 
 

 

ʳʨˁʭʬʴʬʩʬʲʰ 1993 1998 2007 2015 

ʼʬʸʰ 0 0 - <15 

ʹʻʴʰ 0 0 - <2 

ʪʬʳʵ 0 0 - <2 

ʹʰʳʾʭʸʰʭʬ 0 0 - 0.44 

˄ʿʨʲʩʨʫʰʹ ʳʨˁʭʬʴʬʩʬʲʰ (рН)  7.70 7.60 7.90 7.41 

ʨʳʵʴʰʻʳʰ (NH4
+) N.D. N.D. N.D. N.D. 

ʱʨʲ˂ʰʻʳʰ (Ca2
+) 49.00 50.00 58.00 56.00 

ʳʨʪʴʰʻʳʰ (Mg2
+) 5.00 7.20 6.40 8.40 

ʴʨʺʸʰʻʳʰ (Na+) 11.60 5.94 5.67 7.96 

ʱʨʲʰʻʳʰ (K+) 1.60 1.21 1.10 0.89 

ʸʱʰʴʨ (Fe) 0.02 0.08 - N.D. 

ʽʲʵʸʰʫʬʩʰ (Cl-) 7.09 9.93 8.51 7.52 

ჰʰʫʸʵʱʨʸʩʵʴʨʺʬʩʰ (HCO3
-) 195.20 185.44 185.44 188.61 

ʹʻʲʼʨʺʬʩʰ (SO4
2-) 3.99 9.00 15.20 25.18 

ʹʰˆʰʹʺʬ 2.86 3.09 3.43 3.49 

ʳˀʸʨʲʰ ʴʨˀʯʰ 196.23 194.25 192.22 210.06 

ʬʲ. ʪʨʳʺʨʸʵʩʨ - 0.03 0.03 0.03 

ʳʰʴʬʸʨʲʰʮʨ˂ʰʨ 292.23 285.45 283.42 301.41 

ʱʵʩʨʲʺʰ (Co) N.D. N.D. - N.D. 

ʴʰʱʬʲʰ (Ni) N.D. N.D. - N.D. 

ʽʸʵʳʰ (Cr) N.D. N.D. - N.D. 

ʹʶʰʲʬʴ˃ʰ (Cu) N.D. N.D. - N.D. 

ʳʨʴʪʨʴʻʳʰ (Mn) N.D. N.D. - N.D. 

ʩʨʸʰʻʳʰ (Ba) N.D. N.D. - N.D. 

ʫʨʸʰˀˆʨʴʰ (As) N.D. N.D. - - 

ʱʨʫʳʰʻʳʰ (Cd) N.D. N.D. - N.D. 

ʭʬʸ˂ˆʲʰʹ˄ʿʨʲʰ (Hg) N.D. N.D. - N.D. 

ʺʿʭʰʨ (Pb) N.D. N.D. - N.D. 

ʹʬʲʬʴʰ (Se) N.D. N.D. - N.D. 

˂ʰʨʴʰʫʬʩʰ (CN) N.D. N.D. - N.D. 

ʴʰʺʸʨʺʬʩʰ (NO3
-) 0.94 3.40 3.10 5.00 

ʴʰʺʸʰʺʬʩʰ (NO2
-) N.D. N.D. N.D. N.D. 

ʹʰʲʰ˂ʰʻʳʳʷʨʭʨ (SiO2) 17.79 12.86 - 6.57 

ʹʺʸʵʴ˂ʰʻʳʰ (Sr) N.D. - - N.D. 
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cxrili #4. mikrobiologiuri analizis Sedegebi 

 
 

gansasazRvri 
mikroorganizmebi  

maCveneblebis 
mniSvneloba nd-

s mixedviT 

maCveneblebis faqtiuri mniSvnelobebi 
WaburRilebis mixedviT 

#1 #10 #12 #15 #17 

mezofiluri aerobebis da 
fakultaturi anaerobebis 
raodenoba 1ml-Si 

37C  20 
22C  100 

1 
0 

0 
0 

2 
9 

25 
108 

1 
10 

totaluri koliformebi, 
300 ml-Si 

ar daiSveba N.D. N.D. N.D. 172 N.D. 

E. coli, 300 ml-Si ar daiSveba  N.D. N.D. N.D. 98 N.D. 

fekaluri streptokokebi 

(S.faecalis), 250 ml-Si 
ar daiSveba N.D. N.D. N.D. N.D. N.D. 

Pseudomonas aeroginosa, 250 
ml-Si 

ar daiSveba  N.D. N.D. N.D. 42 N.D. 

sulfitmareducirebeli 

klostridiebi (Cl. 

perfringens), 50 ml-Si 

ar daiSveba N.D. N.D. N.D. N.D. N.D. 

paTogenuri 
mikroorganizmebi, maT 
Soris salmonelebi, 100 
ml-Si 

ar daiSveba N.D. N.D. N.D. N.D. N.D. 

 

 

Catarebuli kvlevebis Sedegebidan gamomdinare, SesaZlebelia imis mtkiceba, rom 
martivi teqnologiuri sqemis (dayovneba da filtracia) gamoyenebiT, SesaZlebeli 
iqneba maRali xarisxis kondiciuri wylis miReba butilirebuli produqciis 
sawarmoeblad. aseTi xarisxis butilirebuli wyali daakmayofilebs saqarTveloSi 
moqmed normativebsa da saerTaSoriso standartebs (teqnikuri reglamenti 26.12.2014 
#719; DIRECTIVE 2009/54/EC). 

qsnis miwiqveSa sabados samrewvelo aTvisebis mzadyofnis mizniT, saWiroa 
Semdegi samuSaoebis ganxorcieleba: 

 wyalmoxmarebis dros wylis piezometruli da maqsimaluri usafrTxo 

dawevis donis pirobebis gansazRvra; 

 bunebrivi hidrodinamikuri da hidroqimiuri reJimis darRvevis Tavidan 

acilebis mizniT, erTi wlis ganmavlobaSi, dakvirvebis warmoeba miwisqveSa 

wylis donis cvlilebis, debitis dinamikisa da qimiuri Semadgenlobis 

stabilurobaze;  

 wyalSemcveli horizontis hidrogeologiuri parametrebis gansazRvra, 

saeqspluatacio maragebis gamoTvla da damtkiceba; 

 kaptaJis tipis, Camomsxmeli kompleqsis SerCevis, misi teqnikuri aRWurvis, 

teqnologiuri xazebisa da sanitariuli dacvis zonebis dadgena. 
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Savi zRvis garemosdacviTi monitoringis erovnuli programebis da 
qveprogramebis SemuSavebis winapirobebi 

 
v. gvaxaria2,3, k. bilaSvili1, n. maCitaZe2,3, n. gelaSvili2,3, g. maisuraZe3, t. adamia3, 

c. xuxunia3 
1iv. javaxiSvilis Tbilisis saxelmwifo universiteti  

2saqarTvelos sapatriarqos wmida andria pirvelwodebulis saxelobis qarTuli 
universiteti 

3samecniero-kvleviTi firma “gama” 
 

Precondition of the Development of Black Sea Environmental National Monitoring Programs and 

Subprograms.V. Gvakharia, K. Bilashvili, N. Machitadze, N. Gelashvili, G. Maisuradze, T. Adamia, Ts. 

Khukhunia. Protection of the Black Sea environment is an important challenge for Georgia in terms of 
industrial and touristic potential of coastal areas. The main requirement of Marine Strategy Framework 
Directive 2008/56/EC is to achieve or maintain good environmental status in the marine environment by the 
year 2020. Implementation of strategy needs the development and realization of national monitoring programs 
of marine environment. By authors is proposed the pollution monitoring subprogram scheme. In June of 2015 
the pilot researches of ecological risk areas were provided. In marine sediments the content of heavy metals and 
petroleum hydrocarbons are established.  
 

evropasTan integrireba Cvens qveyanas sazogadoebrivi cxovrebis yvela sferoSi, 
maT Soris garemos dacvis sakiTxSi mravali valdebulebis winaSe ayenebs. 
saqarTvelosaTvis, rogorc sazRvao qveynisaTvis, zRvis garemos dacva erTerTi  
mTavari sakiTxia, vinaidan sanapiro zona  umniSvnelovanes rols TamaSobs, erTis 
mxriv samrewvelo, da meores mxriv - rekreaciuli, sakurorto da turistuli 
potencialis gamo. 2008 wlis ivnisSi evropis parlamentis mier miRebulia sazRvao 
strategiuli CarCo direqtiva. masSi Camoyalibebuli strategiis danergva da 
ganxorcieleba emsaxureba zRvis ekosistemebis SenarCunebas da dacvas. strategiaSi 
moiazreba daculi teritoriebis garemosdacviTi marTva, aseve adamianis saqmianobis 
yvela sfero, rasac raime kavSiri aqvs zRvis garemosTan(Directive 2008/56/EC). 

evrosabWos wevri qveynebis mimarT sazRvao CarCo direqtivis erTerTi 
moTxovnaa zRvis garemos erovnuli monitoringis programebis SemuSaveba an 
gaumjobeseba. monitoringi exeba samive garemos: wyals, biotas, fskerul naleqebs da 
ganixilavs yvela elements: sacxovrebel garemos (habitatebs), maT mdgradobas, 
zemoqmedebis parametrebs da kategoriebs (fizikurs, qimiurs, biologiurs), da 
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zemoqmedebis Sedegad gamowveul yvela cvlilebas. monitoringis Sedegebis 
gaazrebam Sedegad unda mogvces zRvis garemos ekologiuri statusis Sefaseba im 
kriteriumebiT, rac ganxilulia amave direqtivaSi da mogvianebiT gamocemul sxva 
dokumentSi (Com. Dec. 2010/477/EU) specialurad zRvis garemosTan misadagebuli 
aRmniSvnelebis, e.w. deskriptorebis da indikatorebis  saxiT. citirebul 
direqtivebSi mocemulia sul 11 deskriptori da 43 indikatori, romelTa 
saSualebiTac unda Sefasdes zRvis garemos ekologiuri statusi.  

sazRvao CarCo direqtivis mTavari mizania 2020 wlisaTvis wevrma 
saxelmwifoebma SeZlon garemos kargi ekologiuri statusis miRweva. am miznis 
ganxorcielebas emsaxureba monitoringis integrirebuli, kompleqsuri, ekosistemur 
midgomebze dafuZnebuli monitoringis erovnuli programebis SemuSaveba da 
danergva. ekosistemuri midgoma gulisxmobs zRvis garemos bioturi da abioturi 
elementebis erTianobaSi ganxilvas, maT Soris funqciuri kavSirebis gamovlenas da 
calkeuli elementebis raodenobrivi maxasiaTeblebis Sefasebas.  

monitoringis erovnuli programebis da qveprogramebis SemuSaveba mimdinareobs 

saerTaSoriso programebis da sagranto proeqtebis (SEADATANET, EMBLAS -  I da II, 
PERSEUS, MISSIS) daxmarebiT, saerTaSoriso TanamSromlobis farglebSi. avtorebs 
aqvT pativi monawileoba miiRon aRniSnul proeqtebSi.  

geologiis institutis samecniero programis „saqarTvelos Savi zRvis 
akvatoriis geoekologiuri, geoqimiuri hidroqimiuri kvleva` farglebSi dagegmilia 
zRvis garemos monitoringis programis Seqmna. kvlevebis mocemul etapze Cveni 
mizania monitoringis erTerTi qveprogramis - dabinZurebis monitoringis sqemis 
SemuSaveba sazRvao CarCo direqtivis moTxovnebis gaTvaliswinebiT. aRniSnuli 
qveprogramis mTavari amocanebia: zRvis wylis, fskeruli naleqebis da biotas 
dabinZurebis donis Sefaseba, dabinZurebis ZiriTadi wyaroebis da damabinZurebeli 
nivTierebebis identificireba da zRvis garemoze zemoqmedebis xarisxis Sefaseba.  

aRniSnuli qveprogramas miesadageba garemos ekologiuri statusis Sefasebis 
deskriptori D 8 da misi Sesabamisi indikatorebi:  

deskriptori D8: damabinZurebeli nivTierebebi - zRvis garemoSi 
damabinZurebeli nivTierebebis koncentracia da maTi efeqti ganixileba 
ekosistemaze maTi zegavlenebisa da safrTxeebis TvalsazrisiT.  

indikatori 8.1. damabinZurebeli nivTierebebis koncentracia  - izomeba Sesabamis 
matricebSi (wyali, fskeruli naleqebi, biota) imgvarad, rom miRebuli Sedegebi 
Sedarebadi iyos SefasebisaTvis gamoyenebul dokumentTan wylis CarCo 

direqtivasTan (Directive 2000/60/EC). 
indikatori 8.2.damabinZurebeli nivTierebebis gavlena - ekosistemis elementebze 

dabinZurebis zegavlenis doneebis Sefaseba biologiuri procesebis da taqsonomiuri 
jgufebis gaTvaliswinebiT; mniSvnelovani mwvave dabinZurebis warmoSoba, xarisxi 
(mag. navTobis da navTobproduqtebis daRvrebi) da misi zegavlenis Sefaseba am 
movleniT uSualod dazaralebul biotaze.  

garemos kargi ekologiuri statusis miiRweva im SemTxvevaSi, Tu Semcirdeba 
dabinZureba, e.i. damabinZurebeli nivTierebebis koncentracia da amave dros misaReb 
zRvrebSi darCeba dabinZurebiT gamowveuli biologiuri efeqti da adgili ar eqneba 
zRvis garemosaTvis aranair mniSvnelovan risks da zemoqmedebas.  

rogorc cnobilia, zRvis garemoze negatiur zemoqmedebaSi  erT-erT 
mniSvnelovan rols TamaSobs xmeleTze mdebare dabinZurebis wyaroebi. veyrdnobiT 

ra Cvens gamocdilebas zRvis garemos kvlevis sakiTxebSi(gelaSvili, gvaxaria, 

maisuraZe, 2010; Gvakharia, Machitadze. 2008; Ƚɜахаɪɢɹ ɢ ɞɪ., 2004;  ǫȊȈȝȈȘȐȧ, ǴȈȟȐȚȈȌȏȍ, 
ǺȊȈȓȟȘȍȓȐȌȏȍ, 2004); ǫȊȈȝȈȘȐȧ ɢ ɞɪ., 2006), SegviZlia aRvniSnoT, rom potenciuri riskis 
wyaroebs saqarTvelos sanapiro zonaSi warmoadgens baTumis, sufsis, foTisa da 
yulevis navTobis terminalebi, navsadgurebi, satransporto onfrastruqtura. 
xmeleTze mdebare dabinZurebis wyaroebis zegavlenis indikatorad yovelTvis 
moiazreba zRvaSi Semavali mdinareebis myari da Txevadi Camonadeni (benaSvili n., da 
sxv., 2010;  gvaxaria da sxv, 2009; Gelashvili at all., 2011). aqedan gamomdinare, Cvens mier 
SemuSavebulia dabinZurebis monitoringis sqema (sur. 1).  
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monitoringis sqemaSi sakontrolo adgilebad ganxilulia Semdegi sazRvao 
akvatoriebi: md. Woroxis SesarTavi, baTumisa dafoTis navsadgurebi, 
mdinareebis:sufsis, natanebis, rionis samxreTi da Crdilo ganStoebebis, xobisa da 
enguris SesarTavebi.  sul 9 sazRvao areali. TiToeul arealSi moiazreba 4 
sakvlevi sadguri, sul 36 sadguri. es sadgurebi ganlagebulia potenciuri 
wyaroebis mimdebared, navsadgurebis Sida akvatoriebSi, mdinareebis SesarTavebis 
uSualo siaxloves. napirTan axlos ar aris saWiro didi zomis mcuravi 
saSualebebis gamoyeneba (mcire siRrmeebis gamo xSirad es SeuZlebelic aris). 
nimuSebis asaRebad adgilebze arsebuli mcire zomis katarRebis gamoyeneba 
mniSvnelovnad amcirebs samuSaoebis Casatareblad saWiro  Tanxebs. aqedan 
gamomdinare, sakvlevi sadgurebis amgvari ganlagebis SemTxvevaSi SesaZlebelia 
davicvaT monitoringis programisaTvis wayenebuli kidev erTi moTxovna -  
materialuri danaxarjebis efeqturoba.  

 

 
 
sur. 1. dabinZurebis monitoringisaTvis sakvlevi akvatoriebis sqematuri ganlageba 
 
2015 wels Catarda piloturi kvlevebi, romlis mizani iyo Cvens mier ukve 

moniSnul arealebSi zRvis fskeruli naleqebis nimuSebis aReba da maTSi 
damabinZurebeli nivTierebebis (mZime liTonebi, navTobis jamuri naxSirwyalbadebi –

TPH)Semcvelobis gansazRvra. savele saeqspedicio samuSaoebi mimdinareobda 2015 
wlis 27 maisidan 5 ivnisamde.miRebuli Sedegebi mocemulia cxrilSi 1.   
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cxrili 1. damabinZurebeli nivTierebebis Semcveloba sakvlevi akvatoriebis 
fskerul naleqebSi 

 

No dasaxeleba 
siRrme, 

m 
Fe, 
% 

Mn, 
% 

Cu,mg/kg Zn,mg/kg Ni,mg/kg Pb,mg/kg As,mg/kg TPH,mg/kg 

1 baTumis porti-1 25.0 4.12 0.05 153 240 59 48 10.2 442.4 

2 baTumis porti -2 16.0 1.3 0.06 169 198 67 39 18.6 63.8 

3 
md. natanebis 
SesarTavi-1 

5.0 3.97 0.09 37 59 97 25 2.4 < 2.5 

4 
md. natanebis 
SesarTavi-2 

8.0 4.16 0.08 31 64 98 29 2.8 < 2.5 

5 
md. sufsis 
SesarTavi-1 

6.0 5.51 0.19 34 89 82 39 4.0 < 2.5 

6 
md. sufsis 
SesarTavi-2 

7.0 5.83 0.11 138 202 98 28 2.8 3.6 

7 
foTis navsadguri 
-1 

10.5 3.81 0.50 67 87 69 27 10.0 3.8 

8 
foTis 
navsadguri-2 

10,5 3.44 0.28 32 86 56 25 12.8 22.2 

9 yulevi-1 15.0 3.33 0.16 26 74 51 23 10.8 5.8 

10 yulevi-2 11.0 3.41 0.14 27 69 45 21 10.0 3.8 

11 anaklia-1 8.0 3.43 0.07 19 61 48 28 9.0 3.2 

12 anaklia-2 5.0 4.23 0.08 23 67 56 22 10.4 2.8 

 
axlad miRebuli da gasul wlebSi Catarebuli kvlevebis Sedegebis mixedviT 

Cans, rom baTumis akvatoriis fskeruli naleqebisaTvis damaxasiaTebelia spilenZis, 
TuTiis, dariSxanis da navTobis jamuri naxSirwyalbadebis momatebuli Semcveloba. 
aseve ikveTeba manganumis momatebuli Semcveloba foTis navsadguris akvatoriis 
naleqebSi. es maCveneblebi anTropogenuli datvirTvis Sedegia, romelTa wyaro Cvens 
mier identificirebulia  wina periodis gamokvlevebiT. aseve aRiniSna TuTiisa da 
spilenZis SedarebiT momatebuli Semcveloba md. sufsis SesarTavis akvatoriaSi.  

nikelis Semcveloba am SemTxvevaSic bunebriv fonur ganawilebas eqvemdebareba, 
Tumca, rogorc cnobilia, wiTelmiwa gamofitvis qerqis zonaSi (natanebi-sufsis 
mdinareTaSueTi) misi Semcveloba sakmaod maRalia.   

baTumis navsadguris akvatoriaSi, wina periodis analogiurad, aRiniSna 
navTobis naxSirwyalbadebis SedarebiT maRali Semcveloba. wina wlebSi Catarebuli 
kvlevebis SedegebTan SedarebiT, mcired gamovlinda maTi Semcveloba foTis 
navsadguris, sufsis sazRvao terminalis da anakliis mimdebare akvatoriebSi. 

aRniSnuli sakvlevi samuSaoebis dros ver moxerxda yvela moniSnuli 
akvatoriis Semowmeba, Tumca miuxedavad amisa, SeiZleba davaskvnaT, rom moniSnuli 
sazRvao arealebi monitoringis procesSi srulad mogvcemen informacias 
damabinZurebeli nivTierebebis xmeleTze arsebuli wyaroebis Sesaxeb. Cvens mier 
momavalSi Catardeba mdinareTa Camonadenebis Seswavla, rac SesaZleblobas mogvcems 
SevafasoT zRvaSi Semavali damabinZurebeli nivTierebebis jamuri datvirTvebi 
zRvis garemoze.    

dagegmili saqmianobis warmatebiT ganxorcielebis safuZvels gvaZlevs is, rom 
avtorebs aqvT Savi zRvis saqarTvelos seqtoris akvatoriaSi kvleviTi samuSaoebis 
Catarebis mravalwliani gamocdileba. garda samecniero publikaciebisa da 
konferenciebze moxsenebebisa,informacia Savi zRvis hidroqimiuri da geoqimiuri  
parametrebis Sesaxeb Setanilia okeanografiul monacemTa saerTo evropul meta-

monacemTa bazebSi (ix. bmulebihttp://www.seadatanet.org/,http://www.blackseascene.net). 

cifruli da meta-monacemebis formatirebis axali instrumentebis (CDI, ODV) 

saSualebiT damuSavebuli informacia ganTavsebulia firma „gama”-s da Tbilisis 
saxelmwifo universitetis kuTvnil serverebze, sadac monacemebis ganaxleba da 
Sevseba mimdinareobs mudmiv reJimSi. aRniSnuli bazebi xels uwyobs informaciis 
gacvlas da ganapirobebs kvlevebis Sedegebis xelmisawvdomobas, rac gansakuTrebiT 
mniSvnelovania mkvlevarebisaTvis. 
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aRniSnuli kvlevebis ganxorcielebis etapze, SesaZlebelia avtorTa 
gankargulebaSi arsebuli teqnikur-materialuri da meTodologiuri bazis 
gamoyeneba da misi ganaxleba permanentul reJimSi. es Tavis mxriv  xels Seuwyobs 
monitoringis erovnul programaSi materialuri saxsrebis efeqturi xarjvis 
uzrunvelyofas. xarjebis efeqturoba da monawile institutebis materialur-
teqnikuri bazis ganaxleba sazRvao strategiuli CarCo direqtivis erTerTi 
mniSvnelovani moTxovnaa.  

avtorebi madlobas uxdian saqarTvelos sapatriarqos wmida andria 
pirvelwodebulis saxelobis qarTuli universitetis ekologiis mimarTulebis 
magistrants nikoloz gafrindaSvils da saqarTvelos teqnikuri universitetis 
samTo-geologiuri fakultetis students akaki maRlakeliZes Catarebul kvlevebSi 
gaweuli efeqturi da qmediTi daxmarebisaTvis.  
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ɈɐȿɇɄȺ  ɋɈɋɌɈəɇɂə  ɒɍɆɈȼɈȽɈ  ɁȺȽɊəɁɇȿɇɂəȺȼɌɈɆɈȻɂɅɖɇɕɆ  
ɌɊȺɇɋɉɈɊɌɈɆɉɊɈɋɉȿɄɌȺ ɂ. ɑȺȼɑȺȼȺȾɁȿ ɝ. ɌȻɂɅɂɋɂ 

 

Ⱥ. Ɇɢɤɚɛɟɪɢɞɡɟ, ȼ. Ƚɜɚɯɚɪɢɹ,  Ɇ. Ⱦɠɢɛɥɚɞɡɟ, Ɍ. Ⱥɞɚɦɢɹ, Ƚ. ɀɨɪɠɨɥɢɚɧɢ 

 
Estimation of Noise Pollution of I. Chavchavadze Avenue of Tbilisi by Motor Transport. 

A.Mikaberidze, V.Gvakharia, M.Jibladze, T.Adamia, G.Zhorzholiani. Noise pollution by motor transport in 
road areas adjacent to I. Chavchavadze avenue of Tbilisi was studied. Calculations were carried out through a 
quantitative count of units of transport passing in the target sections of the prospectus per unit of time. Noise 
characteristics of the traffic flow were calculated in the areas of research. 

 
Ⱥɤуɫɬɢɱеɫɤɢɣ ɲуɦ ɹɜɥɹеɬɫɹ ɡɧаɱɢɬеɥɶɧɵɦ ɮаɤɬɨɪɨɦ ɡаɝɪɹɡɧеɧɢɹ ɨɤɪуɠаɸɳеɣ ɫɪеɞɵ. ȼ 

ɝɨɪɨɞɫɤɢх уɫɥɨɜɢɹх аɤуɫɬɢɱеɫɤɢɣ ɲуɦ ɨɛуɫɥɨɜɥеɧ ɛɨɥɶɲɢɦ ɦɧɨɝɨɨɛɪаɡɢеɦ ɢɫɬɨɱɧɢɤɨɜ ɬехɧɢɱеɫɤɨɝɨ 
ɩɪɨɢɫхɨɠɞеɧɢɹ, ɫɜɹɡаɧɧɵх ɫ ɞеɹɬеɥɶɧɨɫɬɶɸ ɱеɥɨɜеɤа. Ⱦеɣɫɬɜуɹ ɧа ɩɫɢхɢɤу ɱеɥɨɜеɤа, аɤуɫɬɢɱеɫɤɢɣ ɲуɦ 
ɫɬаɧɨɜɢɬɫɹ ɡɧаɱɢɬеɥɶɧɵɦ ɮаɤɬɨɪɨɦ ɧеɝаɬɢɜɧɨ ɜɥɢɹɸɳɢɦ ɧа ɡɞɨɪɨɜɶе ɱеɥɨɜеɤа ɜɵɡɵɜаɹ уɫɬаɥɨɫɬɶ, 
ɪаɫɫеɹɧɧɨɫɬɶ. Ⱦɨɥɝɨɜɪеɦеɧɧɨе ɞеɣɫɬɜɢе ɲуɦа ɨɬɪɢɰаɬеɥɶɧɨ ɜɥɢɹеɬ ɧа ɫеɪɞеɱɧɨɫɨɫуɞɢɫɬуɸ ɫɢɫɬеɦу 
ɱеɥɨɜеɤа, ɜɵɡɵɜаеɬ ɪаɡɥɢɱɧɵе ɩɫɢхɢɱеɫɤɢе ɡаɛɨɥеɜаɧɢɹ (EberhardtJ.L., StraleL.O. andBerlinM.H. 1987; 
PathakV., TripathiB.D. andMishraV.K. 2008;  FyhriA. andAsvangG.M. 2010). 

Ɉɫɧɨɜɧɵɦ ɢɫɬɨɱɧɢɤɨɦ аɤуɫɬɢɱеɫɤɨɝɨ ɡаɝɪɹɡɧеɧɢɹ ɜ ɝɨɪɨɞах ɹɜɥɹеɬɫɹ аɜɬɨɦɨɛɢɥɶɧɵɣ ɬɪаɧɫɩɨɪɬ. 
ɉɨ ɥɢɬеɪаɬуɪɧɵɦ ɞаɧɧɵɦ, аɜɬɨɬɪаɧɫɩɨɪɬ ɫɨɫɬаɜɥɹеɬ ɨɬ 80 ɞɨ 90 ɩɪɨɰеɧɬɨɜ ɨɫɧɨɜɧɵх ɢɫɬɨɱɧɢɤɨɜ 
аɤуɫɬɢɱеɫɤɨɝɨ ɡаɝɪɹɡɧеɧɢɹ ɜ ɝɨɪɨɞах. Ɂа ɩɨɫɥеɞɧɢе ɞеɫɹɬɢɥеɬɢɹ ɜ ɛɨɥɶɲɢх ɝɨɪɨɞах ɢɡ-ɡа ɪɨɫɬа 
ɤɨɥɢɱеɫɬɜа ɬɪаɧɫɩɨɪɬɧɵх ɫɪеɞɫɬɜ, ɢɡ-ɡа уɜеɥɢɱеɧɢɹ ɤɨɥɢɱеɫɬɜа аɦɨɪɬɢɡɢɪɨɜаɧɧɨɝɨ ɬɪаɧɫɩɨɪɬа ɢ ɢɡ-ɡа 
ɦɧɨɝɢх ɞɪуɝɢх ɩɪɢɱɢɧ ɞеɣɫɬɜɢе аɤуɫɬɢɱеɫɤɢх ɩɨɥеɣ ɩɨ ɫуɛɴеɤɬɢɜɧɵɦ ɜɨɫɩɪɢɹɬɢеɦ ɝɪɨɦɤɨɫɬɢ, ɜɵɪɨɫɥɨ 
ɧе ɦеɧее ɱеɦ ɜ 1,5 ɪаɡ. ȼɵɪɨɫɥɨ ɬаɤɠе ɤɨɥɢɱеɫɬɜɨ ɧаɫеɥеɧɢɹ, ɧахɨɞɹɳееɫɹ ɜ уɫɥɨɜɢɹх 
ɫɜеɪхɧɨɪɦаɬɢɜɧɨɝɨ ɞеɣɫɬɜɢɹ ɲуɦа.  

ɇаɢɛɨɥɶɲɢе ɡɧаɱеɧɢɹ уɪɨɜɧеɣ ɲуɦа, ɞɨɫɬɢɝаɸɳɢе 70-80 ɞȻȺ, ɮɢɤɫɢɪуɸɬɫɹ ɨɤɨɥɨ ɠɢɥɵх ɞɨɦɨɜ, 
ɤɨɬɨɪɵе ɩɪɢɦɵɤаɸɬ ɤ ɜɵɫɨɤɨɢɧɬеɧɫɢɜɧɵɦ ɬɪаɧɫɩɨɪɬɧɵɦ ɦаɝɢɫɬɪаɥɹɦ. Иɦеɹ ɜ ɜɢɞу, ɱɬɨ ɜ ɞɧеɜɧɨе 
ɜɪеɦɹ ɜ ɠɢɥɵх ɤɜаɪɬаɥах ɧɨɪɦа ɲуɦа ɫɨɫɬаɜɥɹеɬ 55 ɞȻȺ, ɬɨ ɧа ɮаɫаɞах ɞɨɦɨɜ, ɧеɩɨɫɪеɞɫɬɜеɧɧɨ 
ɧахɨɞɹɳɢхɫɹ ɩɨɞ ɜɥɢɹɧɢеɦ ɬɪаɧɫɩɨɪɬɧɨɝɨ ɩɨɬɨɤа, ɩɪеɜɵɲеɧɢе ɧɨɪɦɵ ɦɨɠеɬ ɞɨɫɬɢɱɶ 15-25 ɞȻȺ. 

ɐеɥɶɸ ɧаɫɬɨɹɳеɝɨ ɢɫɫɥеɞɨɜаɧɢɹ ɹɜɥɹɥаɫɶ ɨɰеɧɤа ɫɨɫɬɨɹɧɢɹ ɲуɦɨɜɨɝɨ ɡаɝɪɹɡɧеɧɢɹ 
аɜɬɨɦɨɛɢɥɶɧɵɦ  ɬɪаɧɫɩɨɪɬɨɦ ɩɪɨɫɩеɤɬа И.ɑаɜɱаɜаɞɡе ɝ. Тɛɢɥɢɫɢ. ȼɞɨɥɶ ɩɪɨɫɩеɤɬа ɪаɫɩɨɥɨɠеɧɵ 
ɦеɞɢɰɢɧɫɤɢе уɱɪеɠɞеɧɢɹ, ɤɨɪɩуɫа уɱеɛɧɵх ɡаɜеɞеɧɢɣ, ɠɢɥɵе ɢ ɨɛɳеɫɬɜеɧɧɵе ɡɞаɧɢɹ, ɩаɪɤɨɜɵе 
ɡɨɧɵ.ɍɱаɫɬɤɢ ɩеɪеɫеɱеɧɢɹ ɩɪɨɫɩеɤɬа ɩɪеɞɫɬаɜɥеɧɵ ɦаɝɢɫɬɪаɥɹɦɢ ɪеɝуɥɢɪуеɦɨɝɨ ɢ ɫаɦɨɪеɝуɥɢɪуеɦɨɝɨ 
ɞɜɢɠеɧɢɹ ɫ 2, 4 ɪаɡɞеɥɢɬеɥɶɧɵɦɢ ɩɨɥɨɫаɦɢ.Иɫɫɥеɞуеɦɵе уɱаɫɬɤɢ ɩɪеɞɫɬаɜɥɹɸɬ ɩеɪеɫеɱеɧɢɹ уɥɢɰ 
ȼаɪаɡɢɫхеɜɢ, ɇаɩаɪеуɥɢ, Ȼаɡаɥеɬɢ, Ⱥɪаɤɢɲɜɢɥɢ,  Ʉаɜɫаɞɡе, Ȼеɪɞɡеɧɢɲɜɢɥɢ,  Ʉɢɩɲɢɞɡе.  

Ɉɛɵɱɧɨ, ɫ ɰеɥɶɸ ɜɵɹɜɥеɧɢɹ ɦеɫɬ, ɧахɨɞɹɳɢхɫɹ ɩɨɞ ɜɥɢɹɧɢеɦ ɜɵɫɨɤɢх уɪɨɜɧеɣ аɤуɫɬɢɱеɫɤɨɝɨ 
ɲуɦа ɢɫɩɨɥɶɡуɸɬɫɹ ɤаɤ ɦеɬɨɞɵ ɢɡɦеɪеɧɢɹ, ɬаɤ ɢ ɦеɬɨɞɵ ɪаɫɱеɬа. Ⱦɥɹ ɨɰеɧɤɢ ɲуɦɨɜɵх хаɪаɤɬеɪɢɫɬɢɤ 
аɜɬɨɬɪаɧɫɩɨɪɬɧɵх ɩɨɬɨɤɨɜ ɫуɳеɫɬɜуеɬ ɧеɫɤɨɥɶɤɨ ɦеɬɨɞɢɤ. ȼ ɧаɫɬɨɹɳеɦ ɢɫɫɥеɞɨɜаɧɢɢ, ɞɥɹ ɪаɫɱеɬа 
ɨɫɧɨɜɧɨɣ хаɪаɤɬеɪɢɫɬɢɤɢ ɲуɦɨɜɨɝɨ ɡаɝɪɹɡɧеɧɢɹ, ɢɫɩɨɥɶɡɨɜаɥɢɫɶ ɫɬаɧɞаɪɬɧɵе ɦеɬɨɞɢɤɢ (Ɇеɬɨɞɢɱеɫɤɢе 
ɪеɤɨɦеɧɞаɰɢɢ ɩɨ ɡаɳɢɬе ɨɬ ɬɪаɧɫɩɨɪɬɧɨɝɨ ɲуɦа. ɈȾɆ 218.2.013-2011. 2011; ɋɧɢɉ  23-03-2003,  
<<Ɇеɬɨɞɢɱеɫɤɢе  ɪеɤɨɦɧɞаɰɢɢ … 2003; Ɇеɬɨɞɢɱеɫɤɢе ɪеɤɨɦеɧɞаɰɢɢ … 1989), ɤɨɬɨɪɵе  ɩɪеɞɧаɡɧаɱеɧɵ 
ɞɥɹ ɧаɬуɪɧɵх ɢɫɫɥеɞɨɜаɧɢɣ ɢ уɱɢɬɵɜаɸɬ ɜɫе ɮаɤɬɨɪɵ,ɜɥɢɹɸɳɢе ɧа хаɪаɤɬеɪ ɪаɫɩɪɨɫɬɪаɧеɧɢɹ ɡɜуɤɨɜɵх 
ɜɨɥɧ ɜ ɩɪеɞеɥах уɪɛаɧɢɡɢɪɨɜаɧɧɨɣ ɬеɪɪɢɬɨɪɢɢ. ɒуɦɨɜɨɣ хаɪаɤɬеɪɢɫɬɢɤɨɣ ɩɨɬɨɤɨɜ аɜɬɨɦɨɛɢɥɶɧɨɝɨ 
ɬɪаɧɫɩɨɪɬа ɹɜɥɹеɬɫɹ ɩɨɤаɡаɬеɥɶ LȺэɤɜ (ɞȻȺ), ɨɩɪеɞеɥɹеɦɵɣ ɪаɫɱеɬɧɵɦ ɩуɬеɦ ɜ ɡаɜɢɫɢɦɨɫɬɢ ɨɬ 
ɢɧɬеɧɫɢɜɧɨɫɬɢ ɞɜɢɠеɧɢɹ ɜ ɬеɱеɧɢе ɧаɢɛɨɥее ɲуɦɧɨɝɨ ɩеɪɢɨɞа ɞɧеɜɧɨɝɨɢ ɧɨɱɧɨɝɨ  ɜɪеɦеɧɢ, ɞɨɥɢ 
ɝɪуɡɨɜɨɝɨ ɢ ɨɛɳеɫɬɜеɧɧɨɝɨ ɬɪаɧɫɩɨɪɬа ɜ ɩɨɬɨɤе, ɫɪеɞɧеɜɡɜеɲеɧɧɨɣ ɫɤɨɪɨɫɬɢ ɩɨɬɨɤа, ɝеɨɦеɬɪɢɱеɫɤɢх 
хаɪаɤɬеɪɢɫɬɢɤ ɩуɬɢ, ɪаɡɞеɥɢɬеɥɶɧɨɣ ɩɨɥɨɫɵ ɢ ɬ.ɞ. 

Ɉɛɫɥеɞɨɜаɧɢɹ ɩɪɨɜɨɞɢɥɢɫɶ ɜ ɛуɞɧɢɣ ɞеɧɶ ɜ ɬеɱеɧɢɢ ɫуɬɨɤ,  ɜ ɩеɪɢɨɞ ɧаɢɛɨɥɶɲеɣ ɬɪаɧɫɩɨɪɬɧɨɣ 
аɤɬɢɜɧɨɫɬɢ. Ȼɵɥɨ ɩɨɞɫɱɢɬаɧɨ ɫɪеɞɧее ɤɨɥɢɱеɫɬɜɨ еɞɢɧɢɰ аɜɬɨɦɨɛɢɥɶɧɨɝɨ ɬɪаɧɫɩɨɪɬа ɩɪɨеɡɠаɸɳеɝɨ ɧа 
ɢɫɫɥеɞуеɦɵх уɱаɫɬɤах ɜ ɨɛɨɢх ɧаɩɪаɜɥеɧɢɹх ɡа еɞɢɧɢɰу ɜɪеɦеɧɢ.Ɉɫɧɨɜɧɨɣ ɩɨɬɨɤ аɜɬɨɬɪаɧɫɩɨɪɬа 
ɩɪɢхɨɞɢɬɫɹ ɧа ɥеɝɤɨɜɵе аɜɬɨɦɨɛɢɥɢ. Ɉɧɢ ɫɨɫɬаɜɥɹɸɬ ɛɨɥее 90 % ɜɫех аɜɬɨɦɨɛɢɥеɣ, ɩɪɨехаɜɲɢх ɡа ɱаɫ 
ɧа ɢɫɫɥеɞуеɦɵх уɱаɫɬɤах. Ʉɨɥɢɱеɫɬɜɨ еɞɢɧɢɰ аɜɬɨɦɨɛɢɥɶɧɨɝɨ ɬɪаɧɫɩɨɪɬа, уɱɬеɧɧɨɝɨ ɧа ɢɫɫɥеɞуеɦɵх 
уɱаɫɬɤах, ɢɡɦеɧɹɥɨɫɶ ɜ ɡаɜɢɫɢɦɨɫɬɢ ɨɬ ɜɪеɦеɧɢ ɫуɬɨɤ. Реɡуɥɶɬаɬɵ ɩɪеɞɫɬаɜɥеɧɵ ɧа (ɪɢɫ. 1). 
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Ɇаɤɫɢɦаɥɶɧаɹ ɢɧɬеɧɫɢɜɧɨɫɬɶ ɞɜɢɠеɧɢɹ аɜɬɨɬɪаɧɫɩɨɪɬа ɧа ɩɪɨɫɩеɤɬе И.ɑаɜɱаɜаɞɡе 
ɨɬɦеɱеɧа ɜ ɪаɣɨɧе ɩеɪеɫеɱеɧɢɹ уɥ ȼаɪаɡɢɫхеɜɢ (4531 аɜɬ/ɱ). ɋɥеɞуеɬ ɡаɦеɬɢɬɶ, ɱɬɨ ɧа эɬɨɦ 
уɱаɫɬɤе ɩɨɬɨɤ аɜɬɨɦɨɛɢɥеɣ ɜ ɜɨɫɬɨɱɧɨɦ ɧаɩɪаɜɥеɧɢɢ ɡɧаɱɢɬеɥɶɧɨ ɩɪеɜɨɫхɨɞɢɬ ɱɢɫɥɨ 
аɜɬɨɦɨɛɢɥеɣ ɞɜɢɠуɳɢхɫɹ ɜ ɡаɩаɞɧɨɦ ɧаɩɪаɜɥеɧɢɢ. Таɤɠе ɜɵɫɨɤаɹ ɢɧɬеɧɫɢɜɧɨɫɬɶ (ɛɨɥее 3000 
аɜɬ/ɱ) ɨɬɦеɱеɧа ɢ ɧа ɞɪуɝɢх ɩеɪеɤɪеɫɬɤах.  

ɇа ɪɢɫ. 2 ɩɪеɞɫɬаɜɥеɧɵ ɪеɡуɥɶɬаɬɵ ɪаɫɱеɬɨɜ ɩɨ ɨɩɪеɞеɥеɧɢɸ эɤɜɢɜаɥеɧɬɧɨɝɨ уɪɨɜɧɹ 
ɲуɦа LAэɤɜ  ɧаɩɪɨɫɩеɤɬе И.ɑаɜɱаɜаɞɡе ɜɛɥɢɡɢ ɫɥеɞуɸɳɢх ɩеɪеɤɪеɫɬɤɨɜ: ɩɪ. И.ɑаɜɱаɜаɞɡе-уɥ. 
ȼаɪаɡɢɫхеɜɢ;  ɩɪ. И.ɑаɜɱаɜаɞɡе-уɥ. ɇаɩаɪеуɥɢ;  ɩɪ. И.ɑаɜɱаɜаɞɡе-уɥ. Ȼаɡаɥеɬɢ; ɩɪ. И.ɑаɜɱаɜаɞɡе-уɥ. 
Ⱥɪаɤɢɲɜɢɥɢ; ɩɪ. И.ɑаɜɱаɜаɞɡе-уɥ. Ʉаɜɫаɞɡе; ɩɪ. И.ɑаɜɱаɜаɞɡе-уɥ. Ȼеɪɞɡеɧɢɲɜɢɥɢ.         

. 

Ɇаɤɫɢɦаɥɶɧɵе ɡɧаɱеɧɢɹ LȺэɤɜ  (~76 ɞȻȺ) ɩɨɥуɱеɧɵ ɜ ɪаɫɱеɬɧɨɣ ɬɨɱɤе ɧа ɬеɪɪɢɬɨɪɢɢ ɩɪɨɫɩеɤɬ 
И.ɑаɜɱаɜаɞɡе – уɥ. ȼаɪаɡɢɫхеɜɢ. ɇа уɱаɫɬɤах ɩеɪеɫеɱеɧɢɹ ɩɪɨɫɩеɤɬа уɥɢɰаɦɢ Ʉаɜɫаɞɡе, Ȼеɪɞɡеɧɢɲɜɢɥɢ, 
Ʉɢɩɲɢɞе ɜ ɩɪɨɦеɠуɬɤе ɜɪеɦеɧɢ ɨɬ 10 ɱаɫ ɞɨ 20 ɱаɫ LȺэɤɜ  ɦеɧɹеɬɫɹ ɜ ɩɪеɞеɥах  73-75 ɞȻȺ. Ɉɬɧɨɫɢɬеɥɶɧɨ 
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ɧɢɡɤɢе ɡɧаɱеɧɢɹ (~73 ɞȻȺ) ɩɨɥуɱеɧɵ ɧа уɱаɫɬɤах ɩеɪеɫеɱеɧɢɹ ɩɪɨɫɩеɤɬа уɥɢɰаɦɢ ɇаɩаɪеуɥɢ ɢ 
Ȼаɡаɥеɬɢ.  

ȼ ɧаɫɬɨɹɳее ɜɪеɦɹ ɜ Ƚɪуɡɢɢ, ɩɨ ɫаɧɢɬаɪɧɵɦ ɧɨɪɦаɦ  (sanitaruli normebi 2.2.4/2.1.8. 003/04-
01 “xmauri samuSao adgilebze, 2001)… ɞɨɩуɫɬɢɦɵɦ уɪɨɜɧеɦ ɲуɦа ɜ ɠɢɥɵх ɤɜаɪɬаɥах  ɩɪɢɧɹɬɨ 
ɫɱɢɬаɬɶ: 55 ɞȻȺ ɜ ɞɧеɜɧɨе ɜɪеɦɹ (ɫ 7 ɱаɫɨɜ ɞɨ 23 ɱаɫɨɜ)  ɢ 45ɞȻȺ ɜ ɧɨɱɧɨе ɜɪеɦɹ (ɫ 23 ɱаɫɨɜ ɞɨ 7 ɱаɫɨɜ).  

ɇа ɪɢɫ. 3 ɩɪеɞɫɬаɜɥеɧа ɤаɪɬа ɩɪɨɫɩеɤɬа И.ɑаɜɱаɜаɞɡе. ɇа ɤаɪɬе уɤаɡаɧɵ ɦаɤɫɢɦаɥɶɧɵе ɡɧаɱеɧɢɹ 
LȺэɤɜ ɜ ɪаɫɱеɬɧɵх ɬɨɱɤах.  

 

 
 

Рɢɫ. 3. Ʉаɪɬа ɩɪɨɫɩеɤɬа И.ɑаɜɱаɜаɞɡе 
 

ɉɪɢɧɹɬɨ ɫɱɢɬаɬɶ, ɱɬɨ ɬеɪɪɢɬɨɪɢɢ ɫ уɪɨɜɧеɦ ɲуɦа ɛɨɥее 80 ɞȻȺ ɨɬɧɨɫɹɬɫɹ ɤ 
ɞɢɫɤɨɦɮɨɪɬɧɵɦ, 60 — 80 ɞȻȺ — ɤ ɨɬɧɨɫɢɬеɥɶɧɨ ɞɢɫɤɨɦɮɨɬɧɵɦ, 40 — 60 ɞȻȺ — ɨɬɧɨɫɢɬеɥɶɧɨ 
ɤɨɦɮɨɪɬɧɵɦ ɢ ɦеɧɶɲе 40 ɞȻȺ — ɤɨɦɮɨɪɬɧɵɦ.  

ɋɨɝɥаɫɧɨ ɩɪɢɜеɞеɧɧɨɣ ɨɰеɧɨɱɧɨɣ ɲɤаɥе ɬеɪɪɢɬɨɪɢɸ ɩɪɨɫɩеɤɬа И.ɑаɜɱаɜаɞɡе ɜ ɰеɥɨɦ ɩɨ уɪɨɜɧɸ 
ɲуɦа ɦɨɠɧɨ ɫɱɢɬаɬɶ ɨɬɧɨɫɢɬеɥɶɧɨ ɞɢɫɤɨɦɮɨɪɬɧɨɣ. ɇа ɩɪɨɫɩеɤɬе ɧеɬ ɡɨɧ ɫ ɞɢɫɤɨɦɮɨɪɬɧɵɦɢ уɫɥɨɜɢɹɦɢ 
ɩɨ уɪɨɧɸ ɲуɦа.  

ɇа ɨɫɧɨɜе ɩɨɥуɱеɧɧɵх ɪеɡуɥɶɬаɬɨɜ ɦɨɠɧɨ ɫɞеɥаɬɶ ɜɵɜɨɞ, ɱɬɨ аɜɬɨɬɪаɧɫɩɨɪɬ ɨɤаɡɵɜаеɬ 
ɫуɳеɫɬɜеɧɧɨе ɜɥɢɹɧɢе ɧа эɤɨɫɢɫɬеɦу ɩɪɨɫɩеɤɬа. ɋɥеɞуеɬ ɩɪɨɜɨɞɢɬɶ ɦеɪɨɩɪɢɹɬɢɹ ɩɨ ɩɥаɧɢɪɨɜаɧɢɸ 
ɫɧɢɠеɧɢɹ уɪɨɜɧеɣ ɲуɦа, ɩɪɨɜеɫɬɢ ɨɩɬɢɦɢɡаɰɢɸ ɢɫɬɨɱɧɢɤɨɜ ɲуɦɨɜɨɝɨ ɡаɝɪɹɡɧеɧɢɹ ɩуɬеɦ ɨɝɪаɧɢɱеɧɢɹ 
ɫɤɨɪɨɫɬɢ ɬɪаɧɫɩɨɪɬɧɨɝɨ ɩɨɬɨɤа, ɢɡɦеɧеɧɢɹ ɞɨɥɢ ɝɪуɡɨɜɨɝɨ ɬɪаɧɫɩɨɪɬа ɜ ɫуɦɦаɪɧɨɦ ɩɨɬɨɤе ɜ 
ɨɩɪеɞеɥеɧɧɨе ɜɪеɦɹ ɫуɬɨɤ ɢ ɞɪ. 

ȼ ɡаɤɥɸɱеɧɢɢ, ɧеɨɛхɨɞɢɦɨ ɡаɦеɬɢɬɶ, ɱɬɨ ɜ ɫɜɹɡɢ ɫ ɨɰеɧɤɨɣ ɢ уɩɪаɜɥеɧɢеɦ ɲуɦа ɧеɨɛхɨɞɢɦɨ 
ɩɪɢɧɹɬɶ ɜɨ ɜɧɢɦаɧɢе ɞɢɪеɤɬɢɜɵ ȿɜɪɨɩеɣɫɤɨɝɨ ɋɨɜеɬа 2002/49/ȿɋ (―DIRECTIVE 2002/49/ ECOF THE 
EUROPEAN PARLIAMENT, 2002). ȼ Ƚɪуɡɢɢ ɪаɛɨɬɵ ɩɨ уɱɺɬу ɲуɦɨɜɨɣ ɧаɝɪуɡɤɢ ɨɤɪуɠаɸɳеɣ ɫɪеɞɵ 
ɧахɨɞɹɬɫɹ ɥɢɲɶ ɜ ɧаɱаɥɶɧɨɣ ɫɬаɞɢɢ ɢ ɨɫɧɨɜɵɜаɸɬɫɹ ɧа ɧеɩɨɫɪеɞɫɬɜеɧɧɵх ɢɡɦеɪеɧɢɹх (garemos 

dacviTi Sefasebis angariSi., 2010; arabidze et al., 2007; GEO – qalaqebi Tbilisi, 2011). 
ɉɨэɬɨɦу, ɤаɠеɬɫɹ аɤɬɢɜɧɵɦ ɩɪɢɨɛɪеɬеɧɢе ɫɨɜɪеɦеɧɧɵх ɤɨɦɩɶɸɬеɪɧɵх ɩɪɨɝɪаɦɦ ɢ ɧа ɢх ɨɫɧɨɜе 
ɫɨɫɬаɜɥеɧɢе ɲуɦɨɜɵх ɤаɪɬ ɝɨɪɨɞа. ɗɥеɤɬɪɨɧɧɵе ɤɨɦɩɶɸɬеɪɢɡɢɪɨɜаɧɧɵе ɲуɦɨɜɵе ɤаɪɬɵ ɹɜɥɹɸɬɫɹ 
эɮɮеɤɬɢɜɧɵɦ ɫɪеɞɫɬɜɨɦ ɩɨɥуɱеɧɢɹ ɨɛɴеɤɬɢɜɧɨɣ ɢɧɮɨɪɦаɰɢɢ ɨ ɪеɠɢɦе ɲуɦа ɧа ɬеɪɪɢɬɨɪɢɢ ɢ ɛɨɪɶɛɵ ɫ 
ɧеɣ. ɋ ɩɨɦɨɳɶɸ ɲуɦɨɜɵх ɤаɪɬ ɫɬаɧɨɜɢɬɫɹ ɜɨɡɦɨɠɧɵɦ ɩɪɢɧɹɬɢе ɫаɦɵх ɪаɰɢɨɧаɥɶɧɵх ɦеɪɨɩɪɢɹɬɢɣ 
ɩɪɨɬɢɜ ɲуɦа, ɨɫуɳеɫɬɜɥеɧɢе ɦɨɧɢɬɨɪɢɧɝа ɲуɦɨɜɨɝɨ ɡаɝɪɹɡɧеɧɢɹ ɨɤɪуɠаɸɳеɣ ɫɪеɞɵ, ɢɡуɱеɧɢе 
ɡаɤɨɧɨɦеɪɧɨɫɬɢ ɪаɫɩɪɨɫɬɪаɧеɧɢɹ ɲуɦа ɜ ɠɢɥɵх ɤɜаɪɬаɥах, ɤɨɪɪеɤɬɢɪɨɜɤа ɩɪɨеɤɬɧɵх ɪеɲеɧɢɣ ɢ ɬ.ɞ. (J. 
Caoetal., 2004; K.Kaliski, E.Duncan, J.Cowan. 2007; Benerjee D. Atal., 2009).  

 
 

Ʌɢɬеɪаɬуɪа 
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