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mkvlevarebis mier naxevarsaukunovani sruli ugulvelyofis Sem-
deg musikis evoluciis sakiTxi am bolo wlebSi intensiuri kvlevis obi-
eqti gaxda (magaliTad, ix.: Wallin, Merker & Brown, 2000; Miller, 2000;
Huron, 2001; Cross, 2001). winamdebare statiaSi warmodgenili iqneba
musikis warmoSobis axali Teoria. statiis pirveli nawili warmogvid-
gens simRerisa da metyvelebis saerTo vokalur winapars, romlis
safuZvelsac warmoadgenda movlena, romelsac me vuwodeb `gadamdeb
heterofonias~. statiis meore nawilSi ganvixilav procesebs, romlebmac
daudes saTave im Taviseburebebs, metyvelebisa da simReris safuZvels
rom warmoadgens. amasTan erTad, me ganvixilav gansxvavebas `integra-
ciasa~ da `monacvleobas~ Soris, rasac unda ganepirobebina pirveladi
gadamdebi heterofoniis Semdgomi musikaluri da lingvisturi ganvi-
Tareba.

harmoniis `xmisa~ da `xmianobis~ Teoriebi

Cveni msjelobis amosaval wertilad me saWirod mimaCnia aRvniS-
no, rom ZiriTadad akustikuri Teoriebis ori klasi arsebobs. Cems
naSromSi me maT vixsenieb rogorc harmoniis `xmisa~ da `xmianobis~ Teo-
riebs. xmis Teoriis fuZemdeblad unda CaiTvalos Jan-filip ramo (ix.
Rameau, 1722) da mis mier Camoyalibebuli klasikuri Teoria `korpus
sonoris~, anu rezonirebuli sxeulis Sesaxeb. ramos mier wamoyenebu-
li Teoria Tavisi droisaTvis iseTive revoluciuri iyo Tavisi mniS-
vnelobiT, rogorc niutonis kanonebi – fizikisaTvis. es iyo WeSmari-
tad globaluri Teoria, romelsac SeeZlo musikis, rogorc miwieri
xelovnebis nebismieri aspeqtis axsna. ramos ideis mixedviT, rodesac
sxeuli vibrirebs (anu gamoscems musikalur bgeras), xmianobs ama mar-
to is bgera, romelsac Cven aRviqvamT rogorc bgeris simaRles, ara-
med masTan erTad JRers Tana-vibraciebis mTeli sistema, romlebsac
harmonikebi anu obertonebi ewodebaT. es obertonebi JReren bgeris
fundamenturi simaRlidan integraluri TanaSefardebis mixedviT. ra-
mos Sexedulebis Tanaxmad, obertonebis sistema aris harmoniis upi-
rvelesi wyaro. ramos mixedviT, harmonia aris TviT musikaluri bge-
ris Sinagani buneba, TviT musikis pirvelsawyisi, romlidanac saTaves
iRebs yvela sxva musikaluri elementi.

am Teorias Tavisi naklic aqvs. `korpus sonores~ Teoria warmoad-
gens akustikur Teorias, romelic Seexeba yvela fizikur sxeuls da
minimalurad aris dakavSirebuli uSualod musikasTan. magaliTad, vib-



55

rirebuli Rvinis Wiqa vibraciebis iseTsave sistemas warmoqmnis, ro-
gorsac musikaluri instrumentis mier gamocemuli bgera. ufro zo-
gadad Tu SevxedavT, Cemi azriT, musikis warmoSobis Teoria dakavSi-
rebulia ara imdenad xmis aRqmis, aramed xmis gamocemis meqanizmeb-
Tan. swored am mxriv friad sayuradReboa `xmianobis~ Teoria. `xmia-
nobis~ Teoriebis saTaveebi albaT Jan-Jak rusos ideebSi unda veZioT
(ix. Rousseau,1781), sadac is laparakobda musikis evoluciaSi melo-
diis mniSvnelobaze. rusosaTvis ara marto melodia aris musikis yve-
laze ufro arsebiTi niSan-Tviseba, aramed TviT xma. rusos mixed-
viT, SeuZlebelia arsebobdes ufro pirdapiri kavSiri, vidre musikasa
da xmas Sorisaa. swored amis gamo musika Tavisi arsiT aris komu-
nikaciuri movlena, principulad gansxvavebuli mSvenivrad mJReri
da obertonebiT aRsavse Rvinis Wiqis xmianobisagan. rusosaTvis mu-
sikis saTaveebi aris ara izolirebul bgerebSi, armed komunikaciaSi.
ramos Sexedulebebis kritikisa da mis ideebTan brZolis procesSi
rusom srulebiT ugulvelyo is mniSvnelovani sakiTxi, Tu ratom
aris adamianuri musika esoden mdidari harmoniuli SerwymebiT.

swored aq minda rom wamovayeno `harmoniis xmianobis~ Teoria,
romelic, erTi mxriv, eyrdnoba rusos mier wamoyenebul vokaluri
melodiis primatis sakiTxs, magram amave dros scildeba mxolod
solo vokalizebis sferos. Cemi Sexedulebis mixedviT, harmoniis
saTavea ara erTi mJReri sxeulis obertonebis urTierTSefardeba,
aramed ramdenime mJReri xmis erTdrouli JRera, anu gunduri xmi-
anoba. mihyveba ra rusos Tavdapirvel ideas melodiis Sesaxeb, har-
moniis `xmianobis~ Teoria aris vokaluri Teoria, romelic mTlianad
eyrdnoba cxovelTa mier gamocemul komunikaciur bgerebs. am Teoriis
safuZvelia, upirveles yovlisa, xmis warmoqmnis (da ara xmis aRqmis)
procesi. Cemi azriT, musikis warmoSobaSi xmis aRqmasTan SedarebiT
xmis warmoqmnis ufro did mniSvnelobaze metyvelebs is faqti, rom
smeniTi sistema mTel xerxemlianTa klasis cxovelebSi aSkarad msgav-
sia, maSin rodesac arsebobs dramatuli gansxvavebebi sxvadasxva ji-
Sebis vokalur sistemebs Soris. magaliTad, smeniTi sistemebi adamia-
nebsa da Simpanzeebs Soris srulebiT identuria, maSin rodesac maT
vokalur sistemebs Soris fundamenturi ganxvavebebi arsebobs, rac
erT SemTxvevaSi iZleva artikulaciuri metyvelebis saSualebas,
meore SemTxvevaSi ki amis saSualebas ar iZleva. neironebis doneze
Tu vilaparakebT, Cven kargad viciT, rom pirveladi motoruli ko-
rteqsi (Tavis tvinis qerqis mamoZravebeli nawili – red.) gadamwyve-
tia vokalizaciaze kontrolis mosapoveblad. primatebSi jer kidev ar
aris pirdapiri kavSiri pirvelad motorul korteqssa da nukleus
ambigus Soris, romelic vokalizaciis mniSvnelovan periferiul nei-
ronul centrs warmoadgens (Jurgens, 1992). swored amis Sedegadaa, rom
arc erT primats (adamianis garda) ar ZaluZs vokaluri signalebis
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Seswavla, rac TavisTavad safuZvlad udevs simReris aTvisebas. me
ramdenadac vici, adamianebisa da primatebis kortikul sasmen sis-
temebs Soris ar aris ramdenadme Sesadarebeli ganxvaveba.

erT-erTi elementi harmoniis `xmianobis~ Teoriisa aris is, rom
harmoniis aRqma da warmoqmna arsobrivad dakavSirebulia pirvelad
melodiur sawyisTan. Cemi azriT, adamianTa melodiuri da harmoniu-
li unari erTdroulad ganviTarda erTian neironul sistemaSi (ix.
Brown, beWdvaSia). es Sexeduleba ixreba rusos Teoriisaken, ramdena-
dac am Sexedulebis mixedviT harmonia miiReba melodiuri (da up-
irveles yovlisa – vokaluri) sistemis safuZvelze. am Sexedulebas
mxars uWers is, rom msoflios musikalur kulturebSi xmaTa harmo-
niuli Serwymis safuZvels warmoadgens ara homofonia (rogorc es
aris dasavlur akorduli faqturis mqone musikaSi), aramed mraval-
fenovani polifoniuri qsovili, romelSic mokle melodiuri motive-
bis urTierTgadaxlarTva da responsoruli monacvleoba qmnis musika-
lur faqturas. albaT, aseTi tipis musikaluri faqturis yvelaze
kargad Seswavlil magaliTebs warmoadgenen centraluri afrikis pig-
meebis rTuli polifoniuri gundebi (Arom, 1991). Sesabamisad, araa
azrs moklebuli vifiqroT, rom adamianTa harmoniuli sistema Seiqm-
na pirveladi umartivesi melodiuri sistemis safuZvelze, romelSic
individualuri xmebi Serwymuli iyo erTmaneTTan musikis droiTi
faqtoris organizebis safuZvelze (ixileT saubari `vertikaluri
integraciis~ Sesaxeb cota mogvianebiT am statiaSi). Tu es marTlac
ase moxda, maSin musikis evoluciuri ganviTarebis zogadad miRebu-
li suraTi, SemoTavazebuli kurt zaqsis mier (Sachs, 1943), srulebiT
unda Seicvalos da SesaZlebeli xdeba vamtkicoT, rom adamianTa
istoriaSi mravalxmianoba ufro adre Seiqmna vidre erTxmianoba (ix.
Jordania, amave tomSi).

warmodgenili statiis momdevno monakveTSi Sevecdebi ganvavi-
Taro ideebi, romlebic eyrdnobian harmoniis `xmianobis~ Teorias. aq
harmonia ganixileba rogorc Sedegi interpersonaluri urTierTobe-
bis procesisa, romelSic individualuri melodiuri xazebi erwymian
erTmaneTs sivrceSi (igulisxmeba bgeraTsimaRlebrivi faqtori) da
droSi.

gadamdebi heterofonia

`xmianobis~ Teoriaze dayrdnobiT minda wamovayeno mosazreba
adamianuri musikis da metyvelebis SesaZlo saerTo winapris Sesaxeb,
winaprisa, romelic dResac gvxvdeba cxovelTa samyaroSi. es wina-
pari TavisTavad warmoadgens xmaTaSerwymis sistemas, romelic age-
bulia movlenaze, rasac `gadamdeb heterofonias~ vuwodeb. termin
`gadamdeb heterofonias~ me Semdegnairad ganvsazRvrav: esaa jgufu-
ri vokalizacia, romelSic TiToeuli monawile individuali gamoscems
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msgavsi tipis Zaxils, Tumca es Zaxilebi arasinqronulia, anu isini
ar arian erTmaneTTan metro-ritmulad urTierTdakavSirebuli. jgu-
furi vokalizacia aq iqmneba msgavsi vokaluri Zaxilis erTi indivi-
dualisagan sxvebze gavrcelebis, anu `gadadebis~ saSualebiT. amis
SesaniSnav magaliTs warmoadgens mglebis xrovis ymuili. xrovis Ti-
Toeuli monawile gamoscems msgavsi tipis Zaxils, Tumca amis Sede-
gad miRebuli `qorusi~ (cxovelTa jgufuri xmianobis saxelwodeba
Tanamedrove eTologiaSi) metro-ritmulad faqtobrivad araorgani-
zebulia, rac qmnis Tavisebur antifonuri heterofoniis msgavs mov-
lenas. bunebaSi msgavsi qorusis mravali magaliTi arsebobs, maT Soris
SeiZleba davasaxeloT myvirala maimunebisa da SimpanzeebisaTvis dama-
xasiaTebeli jgufuri Zaxili, an lomebis erToblivi Rriali. Cemi
hipoTezis mniSvnelovan Semadgenel nawils warmoadgens gadadebis
fenomeni. sainteresoa, rom gadamdeboba yvela zemoT dasaxelebuli
jgufuri vokalizaciis uaRresad damaxasiaTebel Tvisebas warmoad-
gens. sakmarisia jgufis erTma wevrma daiwyos xmis gamocema, rom es
maSinve jgufis sxva wevrebsac gadaedeba, isinic ayvebian da uerT-
debian saerTo jgufur xmianobas. haringtonma Caatara bunebaSi mgle-
bis xrovis jgufuri ymuilis analizi (Harrington, 1989). is, rom mglebis
jgufuri ymuili gadamdebia, mtkicdeba im faqtiT, rom mTeli es
procesi iwyeba erTi individualis xmianobiT, da imiT, rom sxva
mglebis qorusSi Sesvlis procesi `TandaTanobiT Cqardeba, imis magiv-
rad, rom erTi tempiT mimdinareobdes~ (Harrington, 1989:124). es kargadaa
asaxuli 1a suraTze (ix. danarTi), sadac naTlad moCans, rom mglebis
qorusSi Sesvlis intervali TandaTanobiT mcirdeba. monawile xmebis
TandaTanobiTi damatebis Sedegia saerTo faqturis gamsxvileba da
akustikuri sivrcis Sevseba, rac naTlad moCans 1b suraTze warmodge-
nil sonogramaSi. rogorc haringtonis gamokvlevam gviCvena, ymuileb-
is xangrZlivoba TandaTanobiT klebulobs, maTi tonaloba ufro
maRla iwevs da bgeraTsimaRlebrivi TvalsazrisiT ufro mkveTrad
modulirebuli xdeba (Harrington, 1989). qorusis procesSi TandaTano-
biT izrdeba monawileTa speqtruli variaciebi, rac mglebis qoruss
amsgavsebs Tavisebur jem-seiSens.

gadamdebi heterofoniis koncefcia SesaZloa ganvixiloT rogorc
movlena, romelsac SeuZlia axali kuTxiT dagvanaxos musikis Sinaga-
ni buneba. upirveles yovlisa, gadamdeb heterofoniaze agebuli voka-
luri sistema aTavsebs musikis sawyisebs jgufuri vokalizaciis sfe-
roSi. es azri exmianeba ukve saukuneze meti xnis ganmavlobaSi eTno-
musikologebis gamokvlevebSi gamoTqmul mosazrebas, rom Tavisi saw-
yisebiT musika jgufur komunikacias warmoadgens. cxovelTa samyaro-
Si arsebuli gadamdebi heterofonia, rogorc Cans, mniSvnelovan rols
TamaSobs jgufur cxovrebaSi, kerZod _ teritoriis dacvaSi, jgufis
identifikaciaSi da jgufSi Sinagani harmoniis SenarCunebaSi. yovelive
es gansakuTrebiT kargadaa cnobili im jiSebSi, romlebic cnobili
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arian Tavisi vokaluri duetebiT (gibonebi, indrebi, avstraliuri meg-
paebi da a.S.). meore rigSi SeiZleba aRvniSnoT, rom aRniSnul jgu-
fur ZaxilSi moCans martivi tonaluri sitemis sawyisebi. magaliTad,
mglebis ymuili, rogorc wesi, iwyeba aRmavali naxtomiT (xSirad kvin-
tiT an seqstiT) romelic Cerdeba intervalis mwvervalze, da Sem-
dgom qromatiuli dacurebiT eSveba qveviT. marTalia, mglebis ymuili
wminda musikaluri ganviTarebiT axlosac ver miva mgalobeli Citebis
daxvewil melodiur variaciebTan, maTSi mainc SeimCneva bgeraTsimaR-
lebrivi ganviTarebis Canasaxi. aSkaraa, rom bgeraTsimaRlebrivi siste-
mebi araerTxel Seiqmna cxovelTa samyaroSi da, rogorc Cans, maT
Camoyalibebas didi evoluciuri Sewirvebi ar unda gamoewvia. mesame
_ am sistemaSi araa rTuli davinaxoT homofoniis safuZveli, rad-
gan vokaluri partiebis `gadamdebi~ xasiaTi iwvevs maT erTdroul
JReradobas. garda amisa, gansakuTrebiT aRsaniSnavia is faqti, rom
TiToeuli mgeli cdilobs Tavi aaridos sxva mglebis Zaxilis simaR-
lis zust gameorebas, rac msgavsi qorusebis faqturas ufro homo-
foniis (da ara monofoniis) xasiaTs aZlevs. qorusebSi mravalricxo-
vani mglebis xmebis erTdrouli JReradoba, albaT, bunebaSi arsebul
xmianobas Soris yvelaze axlo analogiaa musikaluri akordisa. meoT-
xe _ is faqti, rom gadamdeb heterofoniaSi monawile jgufis wevrebi
msgavs vokalur signalebs asruleben, migviTiTebs, rom musikis war-
moSobaSi antifons ukavia centraluri adgili. es ki warmodgenil
hipoTezas Zalian ekonomiurs xdis. am hipoTezis mixedviT, sirTule
SeiZleba warmoiSvas msgavsi vokaluri signalebis variaciebis da ara
individualuri vokaluri signalebis variaciebis safuZvelze. da
bolos, `gadadebis faqtoris~ roli msgavs sistemaSi warmoadgens ara
marto jgufuri monawileobis safuZvels, aramed gvexmareba dava-
zustoT, Tu rogor moqmedebs es sistema rogorc fsiqologiur, ise
neirologiur doneze. gadamdeboba aris Taviseburi rezonansuli qce-
va, romelSic erTiani jgufuri qceva miiRweva urTierTmibaZvis sa-
fuZvelze. warmovidginoT fexze damdgari ovacia koncertis dros.
igi xSirad iwyeba erTi adamianis wamodgomiT. am erTi adamianis wamod-
goma sxvebSi iwvevs qcevis imitacias, qceva gadamdebi xdeba, pirvel
fexze wamomdgars male mihyvebian sxvebi da cota xanSi ukve mTeli
darbazia fexze wamomdgari.

antifonuri imitaciis neironuli sistemebi

neirologiaSi wamoyenebuli Teoria naTels fens im SesaZlo meqa-
nizmebs, romlebic safuZvlad udevs gadamdebi heterofoniis feno-
mens. musikis antifonuri warmoSoba sabolood daiyvaneba sxvebis
mibaZvis (imitaciis) procesebamde. rizolatis da misi Tanaavtorebis
mixedviT (Rizzolatti et al., 1999) adamianis tvinSi aris sistema, romelic
specializebulia gadamdeb qcevaSi, rac TavisTavad safuZvlad udevs
antifonur simReras da msgavsi tipis sxva qcevebs, rasac `rezonan-
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sul~ qcevas uwodeben. rezonansuli qcevis procesSi organizmebi mo-
qmedeben sxvebis mibaZviT, rogorc uSualod biheviurulad, ise kogni-
tiurad. miCneulia, rom Cvens tvinSi arsebuli e. w. sarkiseburi nei-
ronebis sistema gvaZlevs saSualebas, avxsnaT rezonansuli qcevis
fenomenis arseboba. sarkiseburi neironebi aris ujredTa klasi, rom-
lebic Tavdapirvelad aRmoaCines rezus maimunebis tvinis im regio-
nebSi, romelSic xdeba xelis moZraobis kontroli. es neironebi aq-
tiurdebian ara marto TviT xelis moZraobis dros, aramed sxva maimu-
nis yurebis drosac, Tuki es sxva maimuni msgavsive tipis xelis moZ-
raobas akeTebs. Sesabamisad, sarkiseburi neironebi warmoadgenen cqe-
risa da moqmedebis urTierTdamTxvevis sistemas (Rizzolatti et al., 1996).
rizolatisa da misi kolegebis naSromebSi ZiriTadi yuradReba daT-
mobili aqvs am sistemis moqmedebas xelis moZraobasa da am moZraobis
vizualuri aRqmis procesebis korelaciaze. Cemi Rrma rwmeniT, nei-
ronebis aRniSnuli sistema SesaniSnav safuZvels iZleva audiovoka-
luri procesebis korelaciisaTvisac (rogoricaa simRera da metyve-
leba). samecniero literaturaSi kargad aris dasabuTebuli, rom rom
simReraSi, iseve rogorc metyvelebaSi, bavSvis ganviTareba xdeba moz-
rdilebis mibaZvis, imitaciis saSualebiT, rac tvinis ganviTarebis
specialur, e.w. kritikul periodSi xdeba (Poulson et al., 1991; Kuhl & Melt-
zoff, 1996; Papousek, 1996) es aris vokaluri ganviTarebis aSkara maga-
liTebi, romelSic Cans, rom bavSvebi iTviseben maTi jiSisaTvis dama-
xasiaTebel vokalur sakomunikacio repertuars zrdis adreul etap-
ze ufrosebis mibaZvis, imitaciis saSualebiT (Janik & Slater, 1997, 2000).

rezonansuli qcevis sarkiseburi neironebis Teoriis kidev erTi
saintereso Tavisebureba aris is roli, rasac es Teoria aniWebs e.w.
brokas zonas (metyvelebis centri – red.). brokas zona aris adamianis
tvinis frontaluri nawilis monakveTi, romelic ukve saukuneze me-
tia iTvleba, rom gadamwyvet rols TamaSobs metyvelebis procesSi.
rizolatim da arbibma miuTiTes, rom maimunis tvinis is nawili, sadac
Tavdapirvelad iqna aRmoCenili sarkiseburi neironebi, igive momava-
li brokas zonaa, romlidanac SemdgomSi (adamianis tvinSi) ganviTarda
metyvelebis centri (Rizzolatti & Arbib, 1998). amis safuZvelze kvlevis
avtorebma wamoayenes mosazreba, rom adamianis tvinis brokas zona
warmoSobilia winamotoruli sistemis safuZvelze, rac TavisTavad
dakavSirebuli iyo Jestur komunikaciasTan. am ideis mxaris dasaWe-
rad iakobinma da misma kolegebma (Iacobini et al., 1999) tvinis imijuri
kvlevis eqsperimentebSi aCvenes, rom brokas zonis qveda nawili aqti-
urdeboda maSin, roca eqsperimentis subieqtebs Txovdnen, rom eyu-
rebinaT da mere gaemeorebinaT TiTebis moZraobebi.

Cemma kolegebma da me CavatareT tvinis imijuri kvlevis eqspe-
rimentebi, romlebis nawilobriv mainc naTels fenen tvinis am nawi-
lis rols simReris producirebaSi (Brown et al., in press). am eqsper-
imentebSi CarTulma pirebma sxvadasxva tipis vokalur aqtivobaSi
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monotonikur (erTbgerian) vokalizaciasa da melodiis ganmeorebaSi
miiRes monawileoba. monotonikuri vokalizaciis eqsperimentSi monawi-
le pirebs esmodaT fortepianoze dakruli bgera (es iyo 147 herci
sixSiris bgera, mcire oqtavis re), romelic erTidaigive monotonuri
ritmiT (izometrulad) meordeboda 4-dan 11-mde raodenobiT. bgere-
bi ikvreboda wuTSi 100 dartymis sixSiriT. eqsperimentSi monawile
pirebs moeTxovebodaT, rom fortepianos bgerebis Sewyvetis Semdeg
simReriT gaemeorebinaT, rac moismines (tempis, bgerebis raodenobis,
bgeriTi simaRlis dacviT). amis Sedegad xma mudmiv monacvleobaSi
iyo fortepianosTan, radgan fortepianos bgerebs Soris pauza zus-
tad emTxveoda gasameorebeli frazis sigrZes. yovel momdevno fra-
zaSi bgerebis raodenoba gansxvavebuli iyo. sxva eqsperimentSi, ro-
melic melodiis gameorebaze iyo agebuli, eqsperimetSi monawile pi-
rebi ismendnen maTTvis ucnob melodiebs da mosmenisTanave imeoreb-
dnen axlad mosmenil melodias. TiToeuli melodia grZeldeboda eqv-
si wami, da aseve eqvswamiani pauza iyo datovebuli am frazis simRe-
riT gameorebisaTvis. rom SevajamoT, SegviZlia vTqvaT, rom orive
eqsperimenti agebuli iyo antifonurobaze, sadac pirebs moeTxove-
bodaT gaemeorebinaT is, rac axlaxan moismines.

am orive eqsperimentis SedegebSi kargad Cans (ix. suraTi 2),
rom brokas zonis qvemo nawili aqtiur monawileobas iRebda orive
vokaluri eqsperimentis Sesrulebis dros. Zalian sacdunebelia,
davaskvnaT, rom brokas zonis qveda nawili uSualod dakavSirebulia
nimuSebis damTxvevis procesTan, rac safuZvlad udevs antifonur
imitacias. marTlac, kidev erTi faqtori, romelic miuTiTebs neiro-
biologiuri TvalsazrisiT nimuSebis damTxvevis mniSvnelobaze, aris
tvinis motoruli centrebis paraleluri aqtivacia perceptualur
eqsperimentebSi, romlebSic uSualod vokalizacia (simRera) ar mona-
wileobs. nimuSebis urTierTdamTxveva aSkarad arsebiTi procesia
gamorCevisaTvis, razec gamokvlevebis didi raodenoba miuTiTebs. am
gamokvlevebidan Cans, rom brokas zonis qveda nawili aqtiurdeba
perceptualuri gamorCevisaTvis musikaSi, kerZod, bgeraTsimaRleb-
rivi gamorCevisaTvis (Zatore et al., 1994, 2000; Griffiths et al., 1999), akor-
debis gamorCevisaTvis (Maess et al., 2001), xangrZlivobis gamorCevi-
saTvis (Griffith et al., 1999), droiTi intervalis gamorCevisaTvis (Rao,
Mayer and Harrington, 2001) akordebis, tonalobis da tembrebis gamo-
CevisaTvis (Koelsch et al., 2002) da harmoniasa da melodiaSi daSvebu-
li Secdomebis gamorCevisaTvis furclidan kiTxvis dros (Parsons,
2001). mTlianobaSi, Cemi azriT, brokas zonis sarkisebur funqcias
SeuZlia iseTive sinaTle mohfinos audiovokaluri imitaciis proce-
sebis bunebas (rac musikas da metyvelebas udevs safuZvlad), rogorc
es xdeba vizualuri da manualuri sistemebis damTxvevisas, rac safu-
Zvlad udevs enis Jestobrivi warmoSobis Teorias (Rizzolatti and Arbib,
1998). amis safuZvelze SeiZleba davaskvnaT, rom adamianis tvinSi
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arsebuli sasimRero sistema gaCnda vokalizaciis sistemis safuZ-
velze, romelic TavisTavad eyrdnoboda antifonur imitacias (SesaZ-
loa – gadamdeb heterofonias). imitaciuri sistemis evolucia sarki-
seburi neironebis safuZvelze faqtiurad idealuri meqanizmia imi-
saTvis rom avxsnaT musikis ZiriTadi elementebis (bgeraTsimaRleb-
rivi da ritmuli) warmoSoba.

statiis am nawilis daskvnisaTvis minda wamovayeno winadadeba,
rom gadamdebi heterofonia, romelic efuZneba vokaluri imitaciis
(anu gameorebis – rezonansis) principebs, warmoadgenda musikisa da
metyvelebis saerTo winapars. brokas zonis qveda monakveTi Camoya-
libda vokaluri mibaZvis safuZvelze Tavisufali da swavlebadi vo-
kalizaciis (simReris) konteqstSi. tvinis es nawili SesaZloa iyos
nawili sarkiseburi sistemisa, nawili, romelic pasuxismgebelia au-
diovokaluri (bgeraTsimaRlebrivi da ritmuli monacemebis mqone) ni-
muSebis gameorebaSi. es procesi ki (audiovokaluri nimeSebis gameo-
reba) TavisTavad, SesaZloa, iyos musikisa da metyvelebis evoluciis
umniSvnelovanesi elementi.

integracia da monacvleoba

antifonuri heterofoniis nimuSebis moZebna cxovelTa samyaro-
Si araa Zneli, magram kargad organizebuli polifonia ki Zalian Zneli
mosaZebnia. rogor SeiZleboda, rom musika warmoSobiliyo Cems mier
SemoTavazebuli heterofoniuli tipis winaprisagan? sxva sityvebiT
Tu vityviT, rogor SeiZleba, rom TiTqmis SemTxveviTi tipis xmaTa
heterofoniuli Sefardebisagan (rasac, magaliTad, mglebis xrovis
ymuilSi vxvdebiT), mivideT xmaTa zustad koordinirebul Serwymas-
Tan, rasac Cven vxvdebiT adamianTa polifoniur musikaSi? me aq minda
wamovayeno mosazreba, rom evoluciuri gza pirveladi (cxoveluri)
gadamdebi heterofoniidan adamianuri komunikaciisaken unda warmar-
Tuliyo, rogorc minimumi, ori SesaZlo gziT (rogorc es aris naCvene-
bi me-3 suraTze): (1) vertikaluri intergaciis gziT, rac warmoqmnis
erTmaneTTan kargad integrirebul, droSi urTierTSexamebul saSems-
ruleblo stilebs (rogoricaa monofonia, homofonia da polifonia),
da (2) horizontaluri monacvleobis gziT, romlis safuZvelzec dro-
Si organizebuli, Tumca araerTdrouli (monacvleobiTi) vokaluri
procesebi iqmneba. me exla Sevecdebi warmovadgino SesaZlo evoluci-
uri scenarebi pirveladi vokalizaciis sivrceSi da droSi integraci-
isa da monacvleobis ganviTarebis gzebisa.

vertikaluri integracia. integraciuli procesi Cvens vokalur
aqtivobaSi ufro damaxasiaTebelia musikisaTvis, radganac metyveleb-
is procesi TiTqmis mTlianad agebulia monacvleobaze. ZiriTadi
problema, rasac Cven vawydebiT, roca gadamdebi heterofoniis sta-
diidan gadavdivarT mkafiod sinqronul sasimRero formebze, rogor-
icaa monofonia, homofonia da polifonia, aris is, rom erTmaneTs
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SevuTanxmoT sxvadasxva melodiebis bgeriTi simaRleebi da am mel-
odiebis ritmuli naxazebi, raTa Sedegad miviRoT melodiurad da
ritmulad sinqronizebuli faqtura. rogorc es adreve vaxsene, xme-
bis erTdrouli JReradoba, rasac Cven vxvdebiT, magaliTad, mglebis
xrovis ymuilis dros, homofoniuri sistemis mxolod Soreul rudi-
ments warmoadgens (radgan xrovis TiToeuli wevri cdilobs saerTo
ymuilSi monawileobisaTvis gansxvavebuli bgeriTi simaRle SearCios).
mglebis xrovis saerTo ymuilSi jer ar aris xmaTa zusti koordina-
cia da calkeuli xmebi iwyeben da amTavreben vokalizacias winaswar
ganusazRvrel adgilas. Cven araviTari safuZveli ara gvaqvs vi-
fiqroT, rom xrovis wevrebi an cdiloben, an aRweven vokalizaciis
sinqronizacias.

am problemis gadaWris gzebis ZiebaSi musikam, Cemi azriT, airCia
uaRresad konservatiuli gza. sivrcobrivi (bgeraTsimaRlebrivi)
TvalsazrisiT Tu vimsjelebT, musika Seecada gamxdariyo mraval-
jerad gameorebebze agebuli martivi sistema. alan lomaqsma jer
kidev sakmao xnis win aRniSna, rom simRera aSkarad aris adamianuri
vokalizaciis sistemis yvelaze ufro rudimentuli sistema (Lomax,
1968, ixile agreTve Richman, 2000). gameoreba aSkarad erT-erTi yvela-
ze ufro damaxasiaTebeli Tvisebaa msoflios sxvadasxva xalxebis mu-
sikaluri kulturis sxvadasxva formebSi. ostinatoze agebuli mu-
sikaluri sistemebi (magaliTad, afrikuli polifonia, ix. Arom, 1991)
amis kargi magaliTia. faqturis droSi organizaciis TvalsazrisiT,
musika kidev erT saSualebas iyenebs, kerZod metrs. imis miuxedavad,
rom mravali jiSis cxovelebSi sakmaod Cveulebrivi movlenaa siaru-
lis dros kidurebis metrul-ritmulad zusti monacvleobiT gamoye-
neba, faqtobrivad arc erT cxovelTa samyaros warmomadgenels (ada-
mianis garda) ar SeuZlia sakuTari sxeulis moZraoba SeuTanxmos ga-
regan ritmul gamRizianebels (magaliTad, dolis xmas). rogorc Cans,
metruli CarCos Semotana vokalizaciaSi adamianebis mier SemoRebul
evoluciur siaxles warmoadgens, rac TavisTavad eWvgareSea, unda
warmoqmniliyo rogorc musikisaTvis, ise cekvisaTvis. Cems statiaSi me
movixsenieb am qceviT process (romelSic vokalizacia moqceulia
izometriul ritmul CarCoSi) rogorc `ritmulobas~ (beating). me ganvi-
xilav `ritmulobas~ rogorc gardamaval, droebiT stadias, romelic
akavSirebs pirvelad heterofoniul sistemas gviandel, mkacrad sin-
qronizebul sistemasTan. bgeraTsimaRlebrivi (sivrcobrivi) SezRudu-
lobis Serwyma mkacr ritmul CarCosTan aqcevs musikas cikliur sis-
temad, romelSic gameorebadoba udevs safuZvlad ara marto izoqro-
nul droiT intervalebs, aramed musikalur frazebsac. es ori Tvise-
ba uaRresad mniSvnelovania WeSmariti musikaluri integraciis miRwe-
visaTvis. amave dros, msgavsi gameorebadoba, albaT, zRudavda musi-
kis saerTo Sinaarsobriv mxares. socialuri TvalTaxedviT, xmaTa ver-
tikaluri integracia idealur saSualebas iZleva jgufuri komunika-
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ciisaTvis, radgan msgavsi procesis umTavresi mizani aris kargad koor-
dinirebuli xmianobis miRweva. aseTi SedarebiT egalitaruli (gam-
Tanabrebeli) forma musikis Sesrulebisa, aZlevs saSualebas jgufis
TiToeul wevrs hqondes Tanasworuflebiani xma, riTac iqmneba monaw-
ileTa mier Sesrulebuli rolebis simetria. es ki saukeTeso saSua-
lebaa imisaTvis, rom jgufma miaRwios Tanxmobas, kooperacias da ka-
Tarsiss (Brown, 2000).

horizontaluri monacvleoba. Tu monawile xmebis vertikaluri
integracia uaRresad mniSvnelovania jgufuri musikaluri aqtivobi-
saTvis, monawile xmebis monacvleoba gabatonebulia metyvelebis
procesSi, iseve rogorc mTel rig sagundo sasimRero formebSic _
ZiriTadad vgulisxmob antifonur da responsorul formebs. Cndeba
SekiTxva, Tu rogor SeiZleba gadavideT mkacrad erTdrouli heter-
ofoniuli winaprisagan iseT xmianobaze, romelSic monawile xmebi
erTmaneTis enacvlebian (rac TavisTavad adamianuri saubris safuZ-
vels Seadgens)? ZiriTadi problema imaSi mdgomareobs, rom monawile
xmebis erTmaneTze `dadebis~ gamo heterofoniuli winapari warmog-
vidgeba Taviseburi `semantikuri dabneulobis~ saxiT, anu daaxloebiT
rom warmovidginoT situacia, rodesac bevri adamiani erTdroulad
laparakobs. imisaTvis, rom miRweul iqnes monacvleobiTi sistema, Se-
sabamisad, saWiroa moxdes pirvelad heterofoniaSi xmaTa erTmane-
Tisagan gamocalkeveba, ise, rom komunikaciaSi monawile xmebis erTma-
neTTan droSi damTxveva ikrZaleba da monacvleoba komunikaciuri urTi-
erTobis wesi xdeba. aseTi monacvleobis miRwevis gzebi, albaT, ram-
denime SeiZleba iyos, magram albaT optimaluri varianti iqneba, Tu
komunikaciaSi monawile xmebi uSualod misdeven (enacvlebian) erT-
maneTs. aseTi monacvleobisaTvis Semomaqvs termini gadabma (stringing).
`gadabmaSi~ monawile xmebi ara marto gamoyofilebi arian da enacvle-
bian erTmaneTs, aramed meore xma Semodis zustad im momentSi, ro-
desac pirveli amTavrebs, rac qmnis komunikaciuri urTierTobis ganuw-
yvetlobas. mivaqcioT yuradReba, rom zemoT ganxiluli integraciuli
sistemisagan ganxvavebiT, romelic cikliuria da semantikurad gar-
kveulad SezRudulia, monacvleobiTi sistema linearulia da komuni-
kaciaSi siaxleebis Semotanis saSulebas iZleva. aseTi sistema idealu-
ria imisaTvis, rom moxdes axali ideebis da koncefciebis warmoSoba,
da ara ubralo gameoreba erTidaigive ideisa. Sesabamisad, monacvleo-
biT sistemas udidesi SesaZlebloba gaaCnia imisaTvis, rom moaxdinos
informaciis gacvla, rac TavisTavad SeuZlebelia integraciuli sis-
temisaTvis. Tu gaviTvaliwinebT, rom Jordania (ix. misi statia amave
krebulSi) ayenebs sakiTxs SekiTxvis fenomenis evoluciuri mniSvne-
lobis Sesaxeb, mniSvnelovania aRvniSnoT, rom integraciuli sistemisa-
gan gansxvavebiT, monacvleobiTi sistema gacilebiT ufro orientire-
bulia informaciis gacvlaze, da gacilebiT ufro eyrdnoba komuni-
kaciaSi monawileTa rolebis asimetrias: erTi pirovneba gadascems
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informacias meores. iqmneba rolebs Soris ganxvaveba, rac esoden
damaxasiaTebelia simReris lideris (korifes, solistis, damwyebis)
da gundis monacvleobaze agebul responsoruli sasimRero formeb-
isaTvis. isev gavimeoreb, rom komunikaciaSi monawile xmebs Soris
msgavsi gansxvavebis arseboba optimaluria informaciis gacvlisaTvis.
monacvleobiTi komunikacia, romelic metyvelebis socialuri orga-
nizaciis umTavresi formaa adamianur sazogadoebebSi, cxovelTa sam-
yaroSic arsebobs, magaliTad, is sakmaod xSiria diadebs (dyads) Soris.

suraTi 4 warmogvidgens statiis am nawilSi warmodgenili kon-
cefciebis Sejamebas. aq kargad moCans, rom integraciis sistema age-
bulia komunikaciaSi monawile xmebis urTierTSerwymaze, ritmuloba-
ze, gameorebaze, jgufurobaze, socialur erTianobaze, rolebis sim-
etriaze, maSin roca monacvleobis sistema eyrdnoba monawile xmaTa
segregacias, monacvleobas (gadabmas), axali elementebis Semotanas, in-
formaciis gacvlas da monawileTa rolebis asimetrias. amis garda,
warmodgenili diagrama gviCvenebs sam SesaZlo evoluciur gzas, rom-
liTac ganviTarda pirveladi gadamdebi heterofonia Tanamedrove ad-
amianuri vokaluri komunikaciis formebamde. am sami gzidan ori ukve
ganxiluli iyo statiaSi: #1 gza _ `wminda integracia~, da #3 gza _
`wminda monacvleoba~. amis garda, kidev erTi mniSvnelovani SesaZlo
varianti, Taviseburi `gardamavali~ varianti moTavsebulia am or `wmin-
da~ formas Soris. es gardamavali varianti, moxseniebulia, rogorc
monacvleoba integraciasTan erTad (diagramaSi es aris varianti #2).
swored am princips (monacvleoba integraciasTan erTad) eyrdnoba
korifes da gundis monacvleobaze agebuli mravalricxovani sasimRe-
ro formebi, romlebsac Cven msoflios sxvadasxva regionSi vxvdebiT.
diagrama imazec migviTiTebs, rom aseT monacvleobaSi sagundo monakve-
Ti SeiZleba iyos an uaRresad integrirebuli (rogorc es aris wminda
integraciaSi) an uaRresad heterofoniuli (rogorc es aris pirvelad
heterofoniul winaparSi). garda amisa, korifes urTierToba gundTan
aseve SeiZleba iyos an mkafiod gamoyofili (rogorc es aris wminda
monacvleobaSi), an sakmaod emTxveodes gundis partias (rogorc es
iyo heterofoniul winaparSi). mniSvnelovania aRiniSnos, rom roca
gundis partia kargad aris integrirebuli da roca lideris partia
mkafiod aris gundisgan gamoyofili, korifes da gundis urTierToba
xdeba fsevdo-diaduri, anu, sxva sityvebiT rom vTqvaT, viRebT ori
individualis saubris modelis jgufur variants.

daskvnebi

warmodgenil statiaSi me Camovayalibe ideebi, agebuli `xmiano-
bis~ mniSvnelobaze musikis warmoSobaSi. roca vlaparakobT polifo-
niaze, Cven gvaqvs saqme pirovnebaTSorisi musikaluri urTierTobis
procesTan, romelSic individualuri melodiuri xazebi Serwymulia
sivrcesa da droSi. me warmovadgine idea gadamdebi heterofoniisa,
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anu adamianuri simReris da metyvelebis saerTo winaprisa da Semo-
vitane azri, rom sarkisebur neironTa sistemam, romelic moTavsebu-
lia Cveni tvinis e.w. brokas zonaSi, Seuqmna neirologiuri safuZveli
antifonur-imitaciuri procesebis Camoyalibebas. Cemi Rrma rwmeniT,
yovelive es iZleva saSualebas, avxsnaT bgeraTsimaRlebrivi da rit-
muli elementebis gaCena musikaSi, radgan es orive movlena moiTxovs
zusti gameorebis unaris qonas, raTa miRweuli iqnes koordinacia
rogorc sivrceSi (bgeraTsimaRlebrivi koordinacia), ise droSi (rit-
muli koordinacia). marTalia, gadamdebi heterofoniis cxovelTa
samyaroSi arsebuli nimuSebi (magaliTad, mglebis gunduri ymuili) to-
naluri sistemis rudimentebs Seicaven, magram CemTvis gacilebiT
ufro mniSvnelovania pirveladi heterofoniis socialuri (gunduri)
buneba, vidre misi musikaluri maxasiaTeblebi. Cemi Rrma rwmeniT,
moRriale maimunebis (howler monkeys) bgeraTsimaRlebrivad uaRresad
gaurkvevel da erTmaneTTan SeuTanxmebel gundur xmianobas gac-
ilebiT ufro meti SeuZlia gvaswavlos adamianuri musikis sawyisebis
Sesaxeb, vidre mgalobeli Citebis yvelaze ufro melodiur da virtu-
ozul solo simReras. da bolos, me ganvixile musikisa da metyvele-
bis SesaZlo ganviTareba sxvadasxva mimarTulebiT mimavali proces-
ebis saSualebiT, romlebmac migviyvanes pirveladi heterofoniis an
integraciasTan (es ZiriTadad musikaSi xdeba), an moncvleobasTan
(es ZiriTadad metyvelebaSi xdeba), an monacvleobasTan integracias-
Tan erTad (esec ZiriTadad musikaSi xdeba). zogadad, me ganvixilav
polifonias rogorc akustikur Sedegs im faqtisa, rom Cven (adamia-
nebi) varT jgufurad mcxovrebi jiSi. ra komunikaciuri procesi SeiZ-
leba iyos ufro mniSvnelovani adamianuri kulturis koleqtiuri
bunebisaTvis, vidre koordinirebuli xmebis erToblivi xmianoba, ada-
mianTa gundur simReras rom udevs safuZvlad?

Targmna ioseb Jordaniamioseb Jordaniamioseb Jordaniamioseb Jordaniamioseb Jordaniam
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most unpitched, broadband roar of a howler monkey chorus provides more insight
into the origins of music than does the most melodious birdsong solo. Finally, I
discussed the possible emergence of discourse in music and speech through
different types of processes leading to a focus either on integration (mainly
music), alternation (mainly speech) or alternation with integration (mainly music).
Overall, I see polyphony as being a direct acoustic offshoot of the fact that we
are a cooperative, group-living species. What kind of communication process
could possibly be more central to the collectivity of human culture than the
coordinated blending of voices that underlies human chorusing?
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suraTi 1. mglebis qorusi. A. naCvenebia calkeuli mglebis ymuilis dawyebis
dro TiToeuli qorusis dasawyisSi. ymuilis dawyebebs Soris intervalis xangrZ-
livoba Seadgens wamebs. intervali 1 aris periodi pirvel da meore ymuils Soris.
intervali 2 aris periodi meore da mesame ymuils Soris da a.S. B. mglebis qorusis
uwyveti, marjvnidan marcxniv daRmavali sonograma. yuradReba miaqcieT sixSiris
modulaciis matebas qorusis progresirebasTan erTad. haringtonis mixedviT (1989),
avtoris nebarTviT

FIGURE 1. Wolf chorusing. A. The time of entry of successive individual wolves at the
beginning of each chorus is shown. Interval duration is the time in seconds between the
beginning of successive howls in a chorus. Interval 1 is the period between the first and second
howls in a chorus, interval 2 is the period between the second and third howls, and so on. B.
Continuous sonogram of a wolf chorus, which begins in the upper frame and runs down, left
to right, through each successive frame. Notice the increase in frequency modulation as the
chorus progresses. Reprinted from Harrington (1989) with permission of the author.
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suraTi 2. frontaluri operkulumis (brokas zona) aqtivireba neiroimijingis
eqsperimentis musikaluri davalebebis dros. suraTze naCvenebia horizontaluri
monakveTi adamianis Tavis tvinSi. isari miuTiTebs brokas zonas. detalebisaTvis
ixile teqsti. tvinis sxva aqtivirebuli zonebi dakavSirebulia sxva smeniT da
vokalizaciis procesebTan.

FIGURE 2. Activation of the frontal operculum (Broca’s area) during musical tasks in a
neuroimaging experiment. The figure shows a horizontal slice through the human brain. The
arrow marks the position of Broca’s area. See text for details. The other activated brain areas
are related to basic auditory and vocalization processes.

suraTi 3. gansxvaveba integracias da monacvleobas Soris. naCvenebia evolu-
ciuri progresia, romelSic vokalur winamorbedze damyarebuli gadamdebi hetero-
fonia Tavs iCens vokalizaciis integrirebul formaSi (ise, rogorc bevr sxva musi-
kaSi) an vokalizaciis monacvleobis formaSi (ise, rogorc metyvelebis umetes for-
mebSi).

FIGURE 3. The distinction between integration and alternation. An evolutionary progression
is shown in which a vocal precursor based contagious heterophony emerges into an integrated
form of vocalization (such as is found in much music) or an alternating form of vocalization (as
is found in most forms of speech).

Integration vs. Alternation
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suraTi 4. gansxvaveba adamianebs Soris komunikaciis sam formas Soris:
integracia, monacvleoba da integracia monacvleobasTan erTad.

FIGURE 4. A comparison between three forms of discourse arrangement in human
communication: integration, alternation, and integration with alternation.

Contagious Heterophony

stiven brauni. danarTidanarTidanarTidanarTidanarTi

Steven Brown. APPENDIX


