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nika kobaiZe. 

3-Ds Max. realuri animacia da virtualuri realoba 

 

wignSi moyvanili masala gankuTvnilia maTTvis vinc ga-

tacebulia  samganzomilebiani animaciiT, vinc ocnebobs kompi-

uteruli TamaSebis, multfilmebis, kinoebisaTvis specefeqtebis 

da klipebis Seqmnas. wignSi moyvanilia, magaliTebis gam-

oyenebiT, dawvrilebiTi aRwera, yvela im saSualebebis ro-

melsac gvaZlevs 3Ds Mas teqnologia. iseTebi rogerebicaa 

magaliTad Reactor, SemzRudvelebi, kontroliorebi da yvela sxva 

saintereso saSualebebi, romlebis iZleva saSualebas realobis 

magvarad `gavacocxloT~ Seqmnili scena. Aq naxavT ara erT 

saintereso Temas romelic gaaRrmavebs Tqven codnas. 
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Tavi I 

samganzomilebiani scenis animacia 

imisaTvis, rom samganzomilebiani scenis Tundac erTaderTi 
statikuri kadris gamosaxuleba iyos formirebuli, aucilebelia 
misi Semadgeneli yvela obieqtis geometriuli modelis Seqmna, 
sinaTlisa da kameris momarTvis Sesruleba, obieqtebisTvis masa-
lebis Seqmna da daniSvna, am masalebisTvis teqsturebis SerCeva an 
daxatva. swored aseTi samuSaos SromatevadobasTan dakavSirebiT 
samganzomilebiani scenis saukeTesod awyobis danaxarjebi anaz-
Raurdeba, Tu am scenaSi `gadaviRebT kinos~, anu ganvaxorcielebT 
erTi an ramdenime obieqtis, aseve gadamRebi kameris animacias da mi-
viRebT ramdenime aTeuli, aseuli da aTasamde gamosaxulebisgan 
formirebul serias. 
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zogadi cnobebi animaciis Sesaxeb 

sanam animaciis Seqmnis saSualebebisa da meTodebis gacnobas Sev-
udgebodeT, gavecnoT ZiriTad cnebebs 3ds max-Si scenebis animaciis 
ganyofilebidan.  

animaciis procesi 

3ds max-Si samganzomilebiani scenis animacia (animation _ ga-
cocxleba) gulisxmobs gamosaxulebebis, an e.w. kadrebis (frames) 
Tanmimdevrulobis avtomatizirebuli vizualizaciis process, ro-
melTagan yoveli maTgani am scenis mdgomareobis garkveul 
cvlilebas afiqsirebs. es cvlilebebi SeiZleba exebodes obieqtebis 
an qveobieqtebis mdebareobas, sxvadasxva modifikatoris mier gan-
sazRvruli obieqtebis formebs, obieqtebis masalebis Tvisebebs 
(iseTebs, rogorebicaa feri, elvareba, gamWvirvaloba an TviTganaTe-
ba), gare samyaros mdgomareobas, romelic Txeli qsoviliT an 
nisliT aris warmodgenili, da scenis bevri sxva komponentis 
cvlilebebs, romlebic animaciis nebas rTaven.  

3ds max-Si animacias SeiZleba daeqvemdebaros yvela obieqtis, qve-
obieqtisa da gabarituli konteineris gardaqmnebi, aseve obieqtebis, 
modifikatorebis, masalebisa da atmosferuli efeqtebis udidesi 
nawili.  

animaciis Sesrulebis mizani da variantebi 

3ds max-Si Seqmnil animacias SeiZleba SevxedoT am programis 
proeqciis fanjrebSi. Tumca animaciis mizani imaSi mdgomareobs, rom 
SevqmnaT animaciuri videorgoli, romelic SeiZleba iqnas Senaxuli 
erT-erT standartul formatSi, magaliTad iseTSi rogoricaa avi an 
mov.  

videorgoli _ es aris animaciis vizualizirebuli kadrebis Tan-
mimdevroba. aseTi Tanmimdevrulobis amoqmedebisas im siCqariT, ro-
melic sakmarisia mcuravi moqmedebis iluziis Sesaqmnelad, xdeba 
scenis `gacocxleba~ videorgolis gamSveb fanjaraSi. kadrebis 
raodenoba, romlebic animaciis drois erTeulze modis da romelic 
aucilebelia scenis mcuravobis Secvlis uzrunvelsayofad, mieTi-
Teba momxmareblis mier animaciis droebiTi intervalebis momarTvis 
procesSi. rogorc wesi, is wamSi 30 kadrs Seadgens. 

aseTi videorgolebis naxva programa Windows-is standartuli 
saSualebebiT SeiZleba, magaliTad, danarTis Media Player-is (univer-
saluri gamSvebis) saSualebiT.  

scenaSi mimdinare moqmedebis TvalsazrisiT SeiZleba ganvixiloT 
animaciis ganxorcielebis Semdegi variantebi:  

 kamera uZravia, moqmedeben samganzomilebiani scenis obieqtebi. 
es mogvagonebs satelevizio speqtaklis gadaRebis process, rodesac 
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msaxiobebi Teatris scenaze TamaSoben kameris win, romelic uZravad 
aris mimagrebuli Stativze;  

 scena uZravia, moqmedebs kamera. es mogvagonebs operatoris 
mier mimdinare gadaRebebis situacias, romelsac kamera xelSi 
uWiravs da obieqtivSi cqeriT gadaadgildeba scenis sivrceSi. 
xSirad aseTi meTodi gamoiyeneba muzeumebis, gamofenebis, galeree-
bis gadaRebis dros; 

 moqmedeben kamerac da samganzomilebiani scenis obieqtebic. 
aseTi ileTi iZleva saSualebas metad dinamikuri animacia Seiqmnas 
da is xSirad gamoiyeneba saTamaSo kinoSi.  

 videorgolis yoveli calkeuli kadri arafriT ar gansxvav-
deba samganzomilebiani scenis Cveulebrivi vizualizirebuli 
gamosaxulebebisgan. ase rom, videorgolis Seqmna Sedgeba proeqciis 
amorCeul fanjaraSi scenis gamosaxulebis vizualizaciis ciklis 
mravaljeradi avtomaturi ganmeorebisgan, am scenaSi saWiro cvli-
lebebis avtomaturi SetaniT.  

animaciis avtomatizacia da kontroliorebi 

animaciis avtomatizaciis procesi imaSi mdgomareobs, rom 
momxmarebelma unda miuTiTos saanimacio parametrebis mniSvnelebi 
mxolod ramdenime kadrSi, romlebsac sakvanZo (keyframe) ewodeba. 
sakvanZo kadrebi SeiZleba daiyos aTobiT Sualedur (in-betweens) 
kadrad. magaliTad, 100 kadrSi gaxangrZlivebuli animaciis 
Sesaqmnelad, romelic obieqtis umartives gadaadgilebas gamosaxavs, 
sakmarisia obieqtis mdebareobis miTiTeba mxolod or sakvanZo 
kadrze: animaciis dasawyisSi da boloSi. saanimacio parametrebis 
mniSvnelebs sakvanZo kadrebSi animaciis gasaRebebi ewodeba 
(animation keys). am parametrebis mniSvnelebi 3ds max-is Sualedur 
kadrebSi avtomaturad gamoiTvleba. animaciis gasaRebebi yovel 
kadrSi SeiZleba mieTiTos scenis obieqtis nebayoflobiTi 
ricxvisTvis, xolo yovel obieqts SeiZleba hqondes animaciis 
gasaRebebi misi nebismieri parametrisTvis.  

SesaZlebelia sakvanZo kadrebis gareSec iolad gasvla, Tu 3ds 

max-is programas miuTiTebT saanimacio parametris cvlilebis 
algoriTms. parametris cvlilebis marTvis meTodi (cvlilebebis 
grafikis formis momarTvis meSveobiT, cvlilebebis traeqtoriis 
miTiTebis gziT, algoriTmuli gamoxatulebis cvlilebebis aRweris 
xarjze da a.S.), aseve am cvlilebebis xasiaTi (sakvanZo kadrebs 
Soris intervalebSi Tanabrad daCqarebiT _ intervalis dasawyissa 
da boloSi) ganisazRvreba animaciis kontrolioris arCeviT 
(animation controller). 3ds max-is yoveli parametrisa da gardaqmnisTvis, 
romlebic animaciis nebas rTaven, gansazRvrulia animaciis 
kontrolioris tipi, daniSnuli gulisxmobis mixedviT.  



 16 

animaciis bilikebi 

animaciis bilikebs (animation tracks) 3ds max-Si uwodeben droiT di-
agramebs, sadac drois Skalaze specialuri niSnebiTaa aRniSnuli is 
momentebi, rodesac animaciis msvlelobis dros obieqtebis 
cvalebad parametrebs (magaliTad, sivrceSi obieqtis mdebareobis 
koordinatebs) daeniSnaT axali fiqsirebuli mniSvnelebi. rogorc 
ukve iciT, aseT mniSvnelebs animaciis gasaRebebi ewodeba, amitom 
SeiZleba laparaki imaze, rom bilikebis striqonze niSnebiT aRin-
iSneba animaciis gasaRebebi. bilikebTan da yvela obieqtis animaciis 
gasaRebebTan samuSaod 3ds max-Si specialuri saSualeba arsebobs _ 
dialoguri fanjara Track View (bilikebis gadaTvaliereba), romelic 
warmodgenilia Tavisi saxesxvaobebiT: Curve Editor (mrudebis redaq-
tori) da Dope Sheet (gasaRebebis diagrama). am fanjaraSi animaciis 
gasaRebebi aRiniSneba bilikebze ganTavsebuli sxvadasxva feris 
marTkuTxa niSnebiT, saanimacio parametris tipis mixedviT. scenis 
amorCeuli obieqtis (obieqtebis) animaciis gasaRebebTan 
gamartivebuli xelmisawvdomoba SesaZlebelia bilikebis striqonis 
gamoyenebiT, romelic 3ds max-is ekranis qveda nawilSia gan-
Tavsebuli, proeqciis fanjrebs qvemoT. am striqonSi animaciis gas-
aRebebi aseve aRiniSneba sxvadasxva feris marTkuTxedebiT. fanjara-
Si Track View _ Dope Sheet yovel parametrs, romelic animacias 
eqvemdebareba, aqvs sakuTari biliki. bilikebis striqonSi yvela 
biliki erTian Skalaze ganTavsdeba, ase rom, yovel marTkuTxa ni-
Sans SeuZlia aRniSnos, rom drois Skalis mocemul wertilSi 
mdebareobs sxvadasxva obieqtis animaciis gasaRebis nebayoflobiTi 
ricxvi.  

animaciis marTvis saSualebebi 

3ds max-Si realizebulia gasaRebebis meTodiT animaciis ori reJi-
mi. erT-erT maTgans ewodeba animaciis reJimi gasaRebebis avto-
maturad SeqmniTurT (auto key), an ubralod avtomaturi animaciis re-
Jimi. meores ewodeba animaciis reJimi gasaRebebis iZulebiTi SeqmniT 
(set key), an ubralod iZulebiTi animaciis reJimi. am reJimSi 
momxmarebeli srulad akontrolebs imas, Tu konkretulad romeli 
gasaRebebi da romel kadrebSi iqneba Seqmnili. aseTi farTo Sesa-
ZleblobebisTvis sazRauris gadaxdac gviwevs _ sakuTari moqmedebis 
ufro yuradRebiT gakontrolebis aucileblobiT da drois saWiro 
momentebSi gasaRebebis Seqmnis ardaviwyebiT. 3ds max-Si arsebuli 
animaciis marTvis saSualebebi Seesabameba am or reJims.  

gasaRebebis Seqmnisa da animaciis marTvis saSualebebi Seicavs 
Rilakebis rigs 3ds max-is ekranis qveda nawilSi, gasaSlel sias 
striqoniT Selected (amorCeulebi), animaciis taimeris mcocs, bilike-
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bis striqons da animaciis warmoebis marTvis Rilakebs. es yvela 
elementi aRniSnulia nax. 1.1.-ze. 
 

 

(nax. 1.1. 3ds max-is programis fragmenti gasaRebebis Seqmnisa da 
animaciis marTvis saSualebebiTurT) 

dawvrilebiT ganvixiloT marTvis am elementebis daniSnuleba.  

Rilaki Auto Key 

 Rilaki Auto Key (avtogasaRebi) 3ds max-s gadaaadgilebs 
avtomaturi animaciis reJimSi, rodesac scenis romelime parametris 
nebismieri cvlileba avtomaturad inaxeba mimdinare kadrSi animaci-
is gasaRebis saxiT. am Rilakze dawkapunebis Semdeg is fiqsirdeba 
da naTdeba muqi wiTeli feriT. amave feriT ifereba taimeris 
mcocis striqoni da proeqciis aqtiuri fanjris CarCo (nax. 1.2). am 
Rilakze ganmeorebiTi dawkapuneba iwvevs animaciis gasaRebebis 
avtomaturad Seqmnis reJimis gamorTvas. 
 

 

(nax. 1.2. Rilak Auto Key-ze dawkapunebiT TviT Rilaki, taimeris 
mcoci da proeqciis aqtiuri fanjris CarCo muq-wiTlad ifereba) 

 
Rilakis, fanjris CarCosa da mcocis striqonis wiTeli feri 

mowmobs 3ds max-is animaciis reJimSi yofnis Sesaxeb. sanam 3ds max am 
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reJimSia, programa Tvalyurs adevnebs nebismieri parametris 
cvlilebebs, vTqvaT, scenis sivrceSi obieqtebis mdebareobis 
koordinatis, maTi orientaciebis kuTxeebis an zomebis cvlilebebs; 
feris, elvarebis maxasiaTeblebis an masalebis ganaTebis Zalebis, 
optikuri efeqtebis an gare samyaros momarTvis da a.S. parametrebis 
axali mniSvnelebi inaxeba animaciis gasaRebebis saxiT mimdinare 
kadrSi (current frame). mimdinare kadrad iwodeba gamosaxuleba, ro-
melic sinTezirebulia scenis mimdinare mdgomareobis vizualizaci-
is Sedegad _ im scenis, romelic Cans proeqciis fanjrebSi. 

Rilakebi Set Key da Set Keys 

 Rilaki Set Key animaciis reJimis CarTvasa da gamorTva em-
saxureba, romlis drosac gasaRebebi saWiro kadrebSi moimarTeba 
xeliT, Rilak Set Keys-is daxmarebiT. Rilak Set Key-ze dawkapunebis 
Semdeg is fiqsirdeba da muqi wiTeli feriT naTdeba. amave feriT 
ifereba taimeris mcocis striqoni da proeqciis aqtiuri fanjris 
CarCo (nax.1.3). am Rilakze ganmeorebiTi dawkapuneba iwvevs animaciis 
gasaRebis iZulebiTi Seqmnis reJimis gamorTvas.  

 didi Rilaki Set Keys, gasaRebis saxis niSniT, emsaxureba gas-
aRebebis daniSvnas mimdinare kadrSi, Tu aqtiuria RilakiT Set Key 
CasarTveli animaciis reJimi. gasaRebebis Sesaqmnelad saWiroa 
ubralod daawkapunoT am Rilakze. Rilaki ar fiqsirdeba daWeril 
mdgomareobaSi, magram masze dawkapunebisas wamierad Seifereba 
wiTlad, imaze miniSnebiT, rom gasaRebebi Seqmnilia. 
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(nax. 1.3. Rilak Set Key-ze daWeril mdgomareobaSi TviT Rilaki, 
taimeris mcoci da proeqciis aqtiuri fanjris CarCo muq wiTlad 
ifereba) 

Rilaki Key Filters da saxeldebuli nakrebebis sia 
avtomaturi animaciis reJimSi gasaRebebi iqmneba im paramet-

risTvis, romelsac cvliT. gasaRebebis iZulebiTi Seqmnis reJimSi 
aucilebelia mianiSnoT, konkretulad romeli parametrebisTvis da 
romeli obieqtebisTvis aris saWiro gasaRebebis dayeneba. am mizans 

emsaxureba Rilaki Key Filters (gasaRebebis filtrebi) da sax-
eldebuli amorCeuli nakrebebis gasaSleli sia.  

 Rilaki Key Filters iwvevs dialoguri fanjris Set Key 

Filters (gasaRebebis amorCevis filtrebi) gamoCenas, romelic naCvenebia 
nax. 1.4.-ze da emsaxureba im parametrebis amorCevas, romelTa gasaRe-

bebic Seiqmneba Rilak Set Key-ze dawkapunebiT. am fanjris gam-
oyenebas ganvixilavT mogvianebiT ganyofilebaSi `iZulebiTi ani-
maciis reJimi~. me-20 gverdi. 
 

 

(nax. 1.4. dialoguri fanjara Set Key Filters) 

 saxeldebuli amorCeuli nakrebebis sia iZleva 
saSualebas swrafad mieTiTos obieqtebis nakrebi, romelTaTvisac 

iqneba dayenebuli gasaRebebi Rilak Set Keys-ze dawkapunebisas. amor-
Ceuli nakrebebis saxelebi siaSi avtomaturad irTveba maTi Seqmnis 

mixedviT. gulisxmobiT dayenebuli variantis Selected (amorCeulebi) 
amorCevisas gasaRebebi Seiqmneba mxolod scenis amorCeuli 
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obieqtebisTvis. nakrebis saxelis amorCevisas gasaRebebi Seiqmneba am 
nakrebis yvela obieqtisTvis, maSinac ki, Tu es obieqtebi ar aris 

amorCeuli mocemul momentSi 3ds max-is proeqciis fanjrebSi.  

animaciis taimeris mcoci 

es mcoci (nax. 1.5) emsaxureba animaciis mimdinare kadris momarT-
vas da iZleva saSualebas, animacia xeliT imarTos. cifrebi mcocze 
miuTiTeben mimdinare da ukanaskneli kadrebis nomrebs Tanmimdevro-
biT, rasac animaciis aqtiuri droiTi segmenti (active time segment) 
ewodeba. 3ds max-is CarTvis Semdeg mimdinare kadris saxiT gulisx-
mobiT yovelTvis iniSneba nulovani kadri, xolo aqtiuri segmentis 
kadrebis saerTo raodenoba mieTiTeba 101-is tolad _ nulovanidan 
measemde, amitomac mcocze SegiZliaT ixiloT warwera 0/100. Tagvis 
meSveobiT mcocis gadaadgilebiT SesaZlebelia mimdinares saxiT 
nebismieri kadris daniSvna aqtiuri droiTi segmentidan. 
 

 

(nax. 1.5. 3ds max-Si bilikebis striqoni sazom saxazavs hgavs, rom-
lis mcoci mianiSnebs mimdinare kadrs) 

isriani Rilakebi mcocis marcxena da marjvena napirebSi emsax-
urebian, Sesabamisad, animaciis winamdebare da Semdeg kadrTan 
gadasvlas. animaciis warmoebis dros taimeris mcoci avtomaturad 
gadaadgildeba marcxnidan marjvniv, kadrebis cvlis procesisa da 
drois mimdinareobis asaxviT.  

animaciis taimeris mcocs SeuZlia sxvadasxva droiTi Skalebis 
gamoyeneba. magaliTad, imis nacvlad, rom kadrebis nomrebis demon-
strireba moaxdinos, mas SeuZlia uCvenos dro wuT:wam-is formatSi.  
drois asaxvis formatis momarTva xdeba droiTi intervalebis mosa-
marT dialogur fanjaraSi, romlis Sesaxebac qvemoT SeityobT.  

bilikebis striqoni 

bilikebis striqoni, romelic 3ds max-is ekranis qveda nawilSia 
moTavsebuli, animaciis taimeris mcocis striqonqveS, warmoadgens 
saSualebas scenis amorCeuli obieqtis (an obieqtebis) animaciis gas-
aRebebis swrafi xelmisawvdomobisTvis, dialoguri fanjris Track 

View (bilikebis gadaxedva) gamoZaxebis aucileblobis gareSe. 3ds 

max-Si bilikebis striqoni saxazavs hgavs, masze datanebuli da-
nayofebiT, romlebic kadrebis nomrebs gamosaxavs. mimdinare kadris 
nomeri gamoisaxeba gamWvirvale cisferi mcociT vertikaluri 
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zoliTurT, rogorc naCvenebia nax. 1.5.-ze. am naxatze mimdinare aris 
kadri 42, razec mianiSnebs warwera animaciis taimeris mcocze da 
bilikebis striqonis mcocis pozicia. 

3ds max-is sawyisi CatvirTvis Semdeg, rodesac animacia jer kidev 
ar aris Seqmnili, bilikebis striqoni carielia, rogorc naCvenebia 
nax. 1.5.-ze. nax. 1.6.-ze naCvenebia im obieqtis bilikebis striqoni, 
romlisTvisac Seqmnilia animaciis gasaRebebi me-12, 44-e da 78-e 
kadrebSi. es gasaRebebi bilikebis striqonze aRniSnulia samferiani 
marTkuTxedebiT. cifrebi taimeris mcocze da bilikebis striqonis 
mcocis mdebareoba imaze miuTiTebs, rom mimdinared mocemul Sem-
TxvevaSi iTvleba kadri 42. 
 

 

(nax. 1.6. bilikebis striqoni animaciis gasaRebebiTurT) 

3ds max-Si bilikebis striqons aqvs unari gadaiqces funqciuri 
mrudebis gamartivebuli redaqtoris msgavsad, romlebic animirebu-
li parametrebis cvlilebis grafiks warmoadgenen droSi. aseTi 
gardasaxvisTvis arsebobs Rilaki Show Curves (mrudebis Cveneba), 
ganTavsebuli bilikebis striqonis marcxena napirSi da naCvenebi nax. 
1.6.-ze.  

 Rilak Show Curves-ze dawkapunebis Semdeg 3ds max-is 
fanjris xedi gardaiqmneba, rogorc naCvenebia nax. 1.7.-ze. 

 
bilikebis striqoni gadaiqceva fanjris Track View _ Curve Editor 
gamartivebul versiad, romelic animaciis bilikebis uwindeli gad-
aTvalierebis fanjris ori modifikaciidan erT-erTia. am 
gamartivebul versias aqvs menius striqoni, instrumentebis paneli 
da danarCeni atributebi _ ar arsebobs mxolod saTauris striqoni.  

Tu orjer daawkapunebT am fanjris menius striqonze an daaw-
kapunebT menius striqonze da Tagvis Rilakidan xelis auSveblad, 
kursors gadaaadgilebT, fanjara mcuravi gaxdeba da miiRebs sax-
elwodebas Trackbar (bilikebis striqoni), rogorc naCvenebia nax. 1.8.-
ze. 

 3ds max-Si realizebulia gasaRebebis tipebis ferobrivi 
kodireba. ase magaliTad, bilikebis striqonSi mdebareobis gasaRebe-
bi wiTeli marTkuTxedebis saxiT gamoisaxeba, mobrunebis gasaRebebi 
_ mwvane marTkuTxedebiT, masStabis gasaRebebi _ yviTliT, obieqtis 
parametrebis maxasiaTeblebi _ lurjiT da a.S. Tu erTsa da imave 
kadrSi amorCeuli obieqtis ramdenime sxvadasxva tipis animaciis ga-
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saRebia Seqmnili, gasaRebebis niSnebi SeiZleba Seiferos ramdenime 
sxvadasxva feris zoliT. 

 

 

(nax. 1.7. 3ds max-is fanjris xedi bilikebis striqoniTurT, fun-
qciuri mrudebis Cvenebis reJimSi, romlebic animaciis parametrebis 
droSi cvlilebas axasiaTeben) 

 

(nax. 1.8. 3ds max-is bilikebis striqoni funqciuri mrudebis 
Cvenebis reJimSi gardaqmnilia mcurav fanjrad) 
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im fanjris saSualebiT, romelic bilikebis striqonis adgilas 
Cndeba Rilak Show Curves-ze dawkapunebis Semdeg, SesaZlebelia ara 
marto animaciis funqciuri mrudebis gadaxedva, aramed maTi formis 
redaqtirebis operaciis Sesruleba, animaciis gasaRebebis damateba 
da gadaadgileba da a.S. fanjris Track View _ Curve Editor gamoyenebis 
Sesaxeb ufro dawvrilebiT SegiZliaT waikiTxoT amave Tavis 
ganyofilebaSi `dialoguri fanjara Track View~. 43-me gverdi 

mrudebis sanaxavi fanjris dasaxurad da bilikTa striqonis 
uwindel xedTan dasabruneblad, unda daawkapunoT Rilaks Close, 
romelic amave fanjris instrumentTa panelis marcxena napirSia 
ganTavsebuli.  

 mas mere, rac bilikebis striqoni gadaiqceva mrudebis redaq-
toris fanjris gamartivebul variantad, animaciis taimeris Cveuli 
mcoci qreba drois Cveulebriv saxazavTan erTad. Tumca es ar 
gamoricxavs gadaadgilebis SesaZleblobas drois Skalaze, rome-
lic bilikebis striqonis marjvena nawilSi mdebareobs. mimdinare 
kadris Sesacvlelad ubralod gadaaadgileT nax. 1.7.-ze naCvenebi 
mcoci, molurjo vertikaluri zolis saxiT, bilikebis striqonis 
marjvena nawilSi.  

animaciis marTvis Rilakebi 

Rilak Key Filters-isa da saxeldarqmeuli amorCeuli nakrebebis 
gaSlili siis marjvniv mdebareobs ramdenime Rilaki, naCvenebi nax. 
1.9.-ze, romlebic iZleva saSualebas animaciis warmoeba imarTos da 
Sesruldes kidev ramdenime sxva funqcia, magaliTad, warmoebis siC-
qarisa da animaciis xangrZlivobis momarTva. 
 

 

(nax. 1.9. animaciis marTvis Rilakebi) 

ganvixiloT TiToeuli Rilakis daniSnuleba da gamoyenebis Tan-
mimdevroba:  

  Go to Start (dasawyisze gadasvla). mimdinares saxiT ayenebs ani-
maciis aqtiuri segmentis sawyis kadrs. 



 24 

  Previous Frame (winamdebare kadri). winamdebare kadrs ayenebs 
mimdinares saxiT. gasaRebebis reJimSi am Rilaks ewodeba Previous Key 
(winamdebare gasaRebi).  

, ,  Play Animation (animaciis warmoeba). mimdinare animaci-
as awarmoebs proeqciis aqtiur fanjaraSi, moZraobebis testirebis 
mizniT. animaciis testirebis es meTodi SeiZleba gamoiyenebodes 
tonirebuli an karkasuli gamosaxulebis reJimSi. animaciis sawar-

moeblad momarTvis Semdeg Rilaki gadaiqceva Rilakad Stop, romelze 
dawkapunebac warmoebas aCerebs. mocemuli instrumentis gaSlili 

paneli Seicavs Rilaks Play Selected (amorCeuli obieqtebis animaciis 
warmoeba).  

,  Next Frame (Semdegi kadri). ayenebs Semdeg kadrs mimdi-
nares saxiT. gasaRebebis reJimSi am Rilaks ewodeba Next Key (Semdegi 
gasaRebi).  

 Go to End (dasasrulisken gadasvla). ayenebs mimdinares saxiT 
animaciis aqtiuri segmentis saboloo kadrs.  

 Key Mode Toggle (gasaRebebis reJimis gadamrTveli). kompleqss 
gadarTavs animaciis gasaRebebisTvis Tvalis midevnebis reJimSi. Tu 

am reJimSi daawkapunebT Rilakze Next Key an Previous Key, moxdeba ara 
Semdgom kadrze, aramed morig kadrze gadasvla, romelic moicavs 
amorCeuli obieqtis animaciis gasaRebs. animaciis Semdegi gasaRebis 
amorCeva, kadrze  gadasvlis dros, am SemTxvevaSi damokidebulia 
gardaqmnis amorCeul tipze. magaliTad, Tu amorCeulia gada-
adgilebis gardaqmna, maSin Semdeg sakvanZo kadrad iqceva is, rome-
lic obieqtis mdebareobis animaciis gasaRebs moicavs.  

 Current Frame (mimdinare kadri). asaxavs mimdinare 
kadris nomers, aseve iZleva saSualebas Seiyvanos kadris saWiro 

nomeri an animaciis drois momenti. klaviS Enter-ze daWeris Semdeg 
miTiTebuli kadri mimdinared iqceva.  

 Time Configuration (droiTi intervalebis momarTva). gamoiZaxebs 
qvemoT ganxilul dialogur fanjaras, romelic animaciis mimdinare 
drois asaxulobis variantis amorCevis saSualebas iZleva, aseve 
misi xangrZlivobisa da kadrebis midevnebis (mimdevrobis) sixSiris 
miTiTebas. 
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 SesaZlebelia fanjris Time Configuration-is gamoZaxeba, Tu Tag-
vis marjvena Rilaks ubralod dawkapunebiT zemoT CamoTvlil ani-
maciis warmoebis marTvis RilakTagan nebismierze.  

 

droiTi intervalebis momarTva 

animaciis droiTi parametrebis dayeneba da marTva xdeba dia-
logui fanjris Time Configuration-is meSveobiT, romelic naCvenebia 
nax. 1.10.-ze. masSi rSesaZlebelia mieTiTos animaciis drois saerTo 
xangrZlivoba, misi warmoebis siCqare da drois gaTvlebis as-
axulobis meTodi, romelsac gamoiyenebs 3ds max. 

 

 

(nax. 1.10. (dialogiuri fanjara Time Configuration  emsaxureba 
animaciis Seqmnisa da Cvenebis droiTi parametrebis momarTvas) 

animaciis droiTi intervalebis mosamarTad Semdegi moqmedebebi 
SeasruleT:  

1. daawkapuneT Rilaks Time Configuration an Tagvis marjvena 
RilakiT daawkapuneT animaciis marTvis nebismier Rilakze, ra-
Ta gamoiZaxoT dialoguri fanjara Time Configuration.  
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2. miuTiTeT animaciis kadrebis sixSire, gadamrTvel Frame Rate-
is (kadrebis sixSire) oTxidan erT-erT mdgomareobaSi momarTviT: 

 NTSC _ satelevizio signalis standarti wamSi 30 kadris 
sixSiriT (ufro zustad, wamSi 29,97 kadris), romelic daadgina aSS-
is satelevizio standartebis erovnulma komitetma (NTSC _ National 

Television Standarts Committee) da romelic miRebulia aSS-sa da iapon-
iaSi;  

 PAL _ satelevizio standarti Phase Alternate Line wamSi 25 
kadris sixSiriT, romelic miRebulia evropis bevr qveyanaSi da 
garkveuli modernizaciiT, ruseTSic;  

 Film (kino) _ standarti saTamaSo kinosTvis wamSi 24 kadris 
sixSiriT; 

 Custom (specialuri) _ iZleva saSualebas mieTiTos kadrebis 
nebayoflobiTi sixSire mricxvelSi FPS (Frames Per Second _ kadrebi 
wamSi).  

3. miuTiTeT, rogori formiT unda aisaxos dro taimeris 
mcocze da nebismier dialogur fanjaraSi, sadac SesaZlebelia ani-
maciis mimdinare drois Secvla, gadamrTvel Time Display-s (drois 
asaxuloba) oTxidan erT mdgomareobaSi momarTviT:  

 Frames (kadrebi) _ dro aisaxeba kadris nomris saxiT, rogorc 
miRebulia gulisxmobis mixedviT;  

 SMPTE _ standarti, romelic SemuSavebulia kino da 
satelevizio inJinrebis sazogadoebis mier (SMPTE _ Society of Motion 

Picture and Television Engineers). dro aisaxeba formatSi 
wuTebi:wamebi.kadri, sadac kadri _ es aris morigi wamis wili, ro-
melic gamoxatulia winamdebare wamis bolodan gasuli kadrebis 
raodenobaSi (kadrebis raodenoba wamSi ganisazRvreba gadamrTvel 
Frame Rate-is momarTviT). magaliTad, wamSi 30 kadris sixSiris dros 
(standarti NTSC) Canaweri 0:2.29 niSnavs kadrs nomer 89-s an drois 
moments, romelic tolia 2 da 29/30 wamis;  

 FRAME:TICKS _ dro aisaxeba formatSi kadri:tiki, sadac ti-
ki (tick) drois sazomi garegani erTeulia 3ds max-Si, romelic udris 
1/4800 wams. wamSi 30 kadris warmoebis sixSiriT yovel kadrSi 160 
tikia, ase rom, minimaluri Zvra mezobel gasaRebebs Soris animaciis 
drois mixedviT SeiZleba Seadgendes 1/160 wils kadris droisa. 
drois Skalaze gadaadgilebisTvis erT tikze SeiZleba isrebiani 
Rilakis gamoyeneba, animaciis taimeris boloebSi, an Rilak Play Ani-

mation-is orive mxridan; Semdeg kardze gadasaadgilebeli Rilaks. 

 MM:SS.TICKS _ dro aisaxeba formatSi wuTebi:wamebi.tikebi, 
romelic iZleva saSualebas gaiTvalos droiTi intervalebi dis-
kretulobiT 1/4800 wamebSi.  
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4. animaciis warmoebis Semdegi parametrebi momarTeT 
ganyofilebaSi Playback:  

 Real Time (realuri dro) _ am almis momarTva 3ds max-s aiZu-
lebs ecados animaciis warmoebas proeqciis fanjaraSi kadrebis 
miTiTebuli sixSiriT, gamravlebuliT koeficientze, romelic day-
enebulia gadamrTvel Speed-is mier. kompiuteris arasakmarisi war-
moebulobis dros 3ds max animaciis calkeul kadrebs gauSvebs war-
moebis miTiTebuli siCqaris SesanarCuneblad. imisaTvis, rom yvela 
kadri naxoT interaqtiul warmoebaSi, es alami CamouSviT;  

 Active Viewport Only (mxolod aqtiuri fanjara) _ uzrun-
velyofs animaciis interaqtiul warmoebas mxolod proeqciis aq-
tiur fanjaraSi. Tu alami CamoSvebulia, animaciis interaqtiuli 
warmoeba Sesruldeba proeqciis yvela fanjaraSi;  

 Direction (mimarTuleba) _ es gadamrTveli, romelic 

xelmisawvdomia mxolod alam Real Time-is CamoSvebul mdgomareobaSi 
yofnis dros, iZleva saSualebas airCios animaciis sawarmoebeli 

mimarTulebebis samidan erTi varianti: Forward (win), Reverse (ukan) an 
Ping-Pong (win-ukan).  

5. daayeneT animaciis an misi aqtiuri segmentis saerTo 

xangrZlivoba ganyofileba Animation-is Semdegi parametrebis dax-
marebiT:  

 Start Time (dasawyisis dro), End Time (dasasrulis dro) _ mi-
uTiTebs animaciis aqtiuri droiTi segmentis dasawyisisa da da-
sasrulis momentebs, anu intervalebs, romlis farglebSic Sesa-
Zlebelia drois Skalaze gadaadgileba taimeris mcocis an animaci-
is marTvis Rilakebis daxmarebiT. kadrebis nomrebis sawyisi da sab-
oloo mniSvnelebi SeiZleba iyos uaryofiTi _ erTaderTi SezRudva 
is aris, rom dasasrulis dro aucileblad unda iyos meti da-
sawyisis droze;  

 Length (xangrZlivoba) _ miuTiTebs animaciis aqtiuri droiTi 

segmentis xangrZlivobas, rogorc parametrebis Start Time da End 

Time-is sxvaobas. es mricxveli dakavSirebulia mricxvelebTan End 

Time da Frame Count. rodesac icvleba erT-erT maTganSi mniSvneli, 
avtomaturad icvleba sxvebis mniSvnelebic;  

 Frame Count (kadrebis ricxvi) _ miuTiTebs kadrebis raodeno-
bas, romelic unda vizualizirdes. es ricxvi yovelTvis aris er-
TeuliT meti animaciis droiTi segmentis xangrZlivobaze. aRniSnu-

li mricxveli dakavSirebulia mricxvelebTan End Time da Length. 
rodesac icvleba mniSvneli erT-erT maTganSi, avtomaturad icvleba 
mniSvnelebi sxvebSic;  



 28 

 xandaxan mosaxerxebeli xdeba animaciis xangrZlivobis Secv-
la interaqtiul reJimSi. amisaTvis saWiroa daaWiroT klaviSebs 
Ctrl+Alt da cota xans SeaCeroT, daawkapunoT bilikebis striqonze da 
kursori gadaaCoCoT. Tu Tagvis marcxena RilakiT daawkapunebT, 
Seicvleba animaciis dasawyisis kadris nomeri, Tu marjvenaTi _ bo-
lo kadris nomeri. Tu Tagvis Sua RilakiT daawkapunebT da kur-
sors gadaaCoCebT, Seicvleba animaciis rogorc dasawyisis, aseve da-
sasrulis kadrebis nomrebi. am dros kursorTan gaCndeba amo-
tivtivebuli mokarnaxe, magaliTad End Time: 220 (dasasrulis dro: 220).  

 Current Time (mimdinare dro) _ iZleva saSualebas dadgindes 
animaciis mimdinare dro; 

 Re-Scale Time (drois masStabis Secvla) _ gamoiZaxebs dia-
logur fanjaras Re-Scale Time, sadac SesaZlebelia animaciis aqti-
uri segmentis drois masStabis Secvla, parametrebis Start Time, End 

Time da Length-is axali mniSvnelebis miTiTebiT. drois Skalis 
masStabireba xorcieldeba segmentis farglebSi animaciis gasaRe-
bebs Soris intervalebis proporciuli SemWidrovebisa da 
gafarToebis xarjze, risTvisac mieniSneba axali xangrZlivoba an 
dasawyisisa da dasasrulis momentebis axali mniSvnelebi. amgvarad, 
animaciis drois xangrZlivobis gazrda am fanjaraSi iwvevs animaci-
is moqmedebis Senelebas, xolo xangrZlivobis Semokleba _ animaciis 
moqmedebis aCqarebas. Tundac, magaliTad, iyos animacia 100 kadris 
xangrZlivobiT, romelSic Seqmnilia animaciis gasaRebebi 0, 50 da 
100 kadrebSi. imisaTvis, rom am animaciis moqmedeba orjer Seneldes, 
misi xangrZlivoba 200 kadramde unda gaizardos, ricxv 200-is 
mricxvel End Time-Si miTiTebiT, dialoguri fanjridan Re-Scale Time. 
am dros animaciis gasaRebebi proporciulad cvlian adgilebs 
drois Skalaze da aRmoCndebian 0, 100 da 200 kadrebSi.  

6. daadgineT, rogor imoqmedeben animaciis marTvis Rilakebi 
Previous Key da Next Key animaciis gasaRebebisTvis Tvalis midevnebis 
reJimSi, romelic irTveba RilakiT Key Mode Toggle (gasaRebebis re-
Jimis CarTva/gamorTva), ganyofileba Key Steps-is (gasaRebebis nabi-
jebi) almebis gamoyenebiT: 

 Use TrackBar (bilikebis striqonis gamoyeneba) _ erT-erT Ril-
akze Previous Key an Next Key dawkapuneba gamoiwvevs animaciis morig 
gasaRebTan gadasvlas, romelic bilikebis striqonzea warmodge-
nili. aRniSnuli ganyofilebis yvela danarCeni alami xelmisawvdomi 
xdeba mxolod maSin, rodesac es alami CamoSvebulia;  

 Selected Objects Only (mxolod amorCeuli obieqtebi) _ gasaRebeb-
isTvis Tvalis midevnebis reJimSi erT-erT Rilakze Previous Key an 
Next Key dawkapuneba gamoiwvevs winamdebare an Semdeg kadrze 
gadasvlas, romelic moicavs amorCeuli obieqtisTvis mdebareobis, 
mobrunebis an masStabis gardaqmnis gasaRebs. Tu aRniSnuli alami 
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CamoSvebulia, maSin 3ds max Seasrulebs winamdebare an Semdeg kadr-
Tan gadasvlas, romelic scenis nebismieri obieqtis gardasaqmnel 
gasaRebs Seicavs;  

 Use Current Transform (mimdinare gardaqmnis gamoyeneba) _ am al-
mis momarTvisas programa gasaRebebisTvis Tvalis midevnebis reJimSi 
aseve uzrunvelyofs morig gasaRebian kadrTan gadasvlas, romelic 
amorCeul obieqts aqvs daniSnuli da warmoadgens mimdinare gardaq-
mnis gasaRebs, romelic amorCeulia instrumentebis panelze. Tu aR-
niSnuli alami CamoSvebulia, xelmisawvdomi xdeba almebi Position 
(mdebareoba), Rotation (mobruneba) da Scale (masStabi) dialoguri 
fanjris qveda nawilSi, romelTa meSveobiTac SesaZlebelia naTlad 
mieTiTos gasaRebebis gardaqmnis tipebi gadasvlisTvis.  

animaciis Seqmna da warmoeba 

umartivesi animacia 3ds max-Si iqmneba avtomatur reJimSi animaciis 
marTvis saSualebebis meSveobiT, romlebic zemoT iyo ganxiluli _ 
animaciis taimeris mcocis, animaciis warmoebis marTvis Rilakebisa 
da RilakiT Auto Key. iZulebiTi animaciis reJimi, romelic real-
izebadia Rilakze Set Key xelis daWeris dros, moiTxovs garkveul 
mosamzadebel samuSaoebs, romelic anazRaurdeba TviT animaciis 
procesis sakmao simartiviTa da warmoebadobiT. am reJims gaecnobiT 
ganyofilebaSi `iZulebiTi animaciis reJimi~.  

mas mere, rac sabazo animacia agebulia, SeiZleba gadasvla 
redaqtirebaze, ris Sesaxebac visaubrebT ganyofilebaSi `animaciis 
gasaRebebis redaqtireba bilikebis striqonSi~.  

sabazo animaciis Seqmna gasaRebebis meTodiT 

avtomatur reJimSi 

sabazo animaciis Sesaqmnelad avtomatur reJimSi zogadad 
aucilebelia Semdegi moqmedebebis Sesruleba:  

1. scenis obieqtebi, sinaTlis wyarosa da kamerebis CaTvliT, 
aseve gare samyaros masalebi da efeqtebi moiyvaneT mdgomareobaSi, 
romelic maT unda hqondeT animaciis sawyis momentSi. darwmundiT, 
rom mimdinare aris kadri 0. 3ds max-Si yvela obieqts gulisxmobiT 
aqvs kadri 0 pirveli sakvanZo kadris saxiT, romelic gansazRvravs 
maT sawyis mdebareobas animaciis dros. gaarkvieT da miuTiTeT 
kadrebis sixSire da animaciis kadrebis ricxvi, misi saWiro 
xangrZlivobidan gamomdinare, dialoguri fanjris Time Configuration-
is gamoyenebiT. magaliTad, Tu animacia unda gagrZeldes 3 wami tip-
iuri sixSiris dros wamSi 30 kadriT, maSin animaciaSi kadrebis 
saerTo raodenoba 90-s Seadgens. gulisxmobiT miRebuli kadrebis 
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raodenoba 100 Seesabameba animaciis xangrZlivobas daaxloebiT 3,3 
wamSi.  

2. daawkapuneT Rilakze Auto Key, raTa gaaaqtiuroT animaciis 
reJimi. animaciis taimeris mcocis Rilaki da striqoni ganaTdeba muq 
wiTlad, xolo CarCo proeqciis aqtiuri fanjris irgvliv aseve 
Seicvleba yviTlidan muq wiTel ferad. animaciis taimeris mcocis 
gadaadgilebiT, daadgineT mimdinares saxiT kadri, romelSic unda 
Sesruldes raRac moqmedeba (es iqneba sakvanZo kadri). SecvaleT 
scenis mdgomareoba, magaliTad, gadaaadgileT an moabruneT erTi an 
ramdenime obieqti, sinaTlis wyaro an kamera, SecvaleT obieqtis 
masStabi an zoma, sinaTlis wyaros sikaSkaSe, feri, gamWvirvaloba, 
masalis sxva optikuri maxasiaTebeli an, vTqvaT, nislis faza da 
simkvrive. geometriuli modelebis mdebareobis, mobrunebis, masSta-
bis an formis nebismieri parametris, obieqtebis modifikatorebis, 
masalebis maxasiaTeblebis, sinaTlis wyaros an gare samyaros 
efeqtebis, aseve sxva, animacias daqvemdebarebuli parametrebis 
cvlilebisas, 3ds max avtomaturad asrulebs Semdeg moqmedebebs:  

 saanimacio parametrs uniSnavs kontroliors, romelic aR-
niSnuli parametrisTvis gulisxmobiT aris miRebuli;  

 qmnis animaciis gasaRebs 0 kadrSi parametris sawyisi mniS-
vnelis dasamaxsovreblad;  

 qmnis sxva gasaRebs mimdinare sakvanZo kadrSi parametris ax-
ali mniSvnelis Sesanaxad.  

3. animaciis axali gasaRebebis Sesaqmnelad momarTeT mimdinares 
saxiT axali sakvanZo kadri da gaimeoreT moqmedebebi, romlebic 
winamdebare punqtSia aRwerili. ganagrZeT analogiuri moqmedebebi, 
sanam ar moimarTeba animaciis yvela saWiro gasaRebi yvela sakvanZo 
kadrSi. kvlav daawkapuneT Rilakze Auto Key, raTa gamorToT avto-
maturi animaciis reJimi. 

 yuradReba miaqcieT: avtomatur reJimSi animaciis dros 3ds max 
yovelTvis qmnis gasaRebs kadr 0-Si saanimacio parametris sawyisi 
mniSvnelis dasamaxsovreblad. iZulebiT reJimSi animaciis dros 
kadr 0-Si gasaRebis Seqmnaze zrunva animators ekisreba.  
 

sabazo animacia Seqmnilia. momarTul gasaRebebze da 
gulisxmobiT dayenebul kontroliorebze dayrdnobiT, 3ds max 
gamoTvlis saanimacio parametrebis mniSvnelebs yvela Sualeduri 
kadrisTvis. 

 obieqti, romelsac daniSnuli aqvs animaciis gasaRebi, gabari-
tul konteinerSi Tavsdeba, imis analogiurad, romelSic Tavsdeba 
amorCeuli obieqti asaxulobis tonirebuli reJimis dros.  
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sabazo animaciis Seqmnis Semdeg SeiZleba:  

 animaciis gadaxedva uSualod proeqciis fanjaraSi rogorc 
tonirebuli, ise karkasuli asaxulobis reJimSi, gamartivebuli in-
teraqtiuli vizualizatoris gamoyenebiT; 

 interaqtiuli vizualizatoris daxmarebiT Seqmnili animaciis 
eskizis Seqmna, Senaxva failis saxiT da gadaxedva;  

 animaciis parametrebis momarTvis gagrZeleba dialoguri 
fanjris Track View-s an bilikebis striqonis gamoyenebiT;  

 animaciis vizualizireba saukeTeso SesaZlo xarisxiT da 
Sedegis Senaxva miTiTebuli formatis failis saxiT.  

 parametrebis Tanabarzomieri cvlilebis martivi saxeobebis 
animaciisTvis, iseTebis rogorebicaa gadaadgileba, obieqtis mobru-
neba an ganaTebis sikaSkaSis Semcireba, sakmarisi xdeba ori sakvanZo 
kadris momarTva: animaciis dasawyissa da dasasrulSi. 

umartivesi animaciis magaliTi avtomatur reJimSi 

obieqti-primitivis gadaadgilebis umartivesi animaciis Sesaq-
mnelad Semdegi moqmedebebi SeasruleT:  

1. gadatvirTeT 3ds max da proeqciis fanjaraSi Top (zemodan 
xedi) SeqmeniT obieqti-primitivi Sphere (sfero) 60 sm-is mimdevrobis 
radiusiT. momarTeT alami Base To Pivot (qvemoT xedis wertili), raTa 
sfero fanjris koordinatul sibrtyes exebodes Tavisi qveda 
polusis wertilSi. gadaaadgileT sfero wertilSi koordinatebiT 
(_1000 sm; 2000 sm; 0 sm.). gaaaqtiureT proeqciis fanjara Perspective 

(perspeqtiva), moabruneT proeqciis sibrtye da SecvaleT asaxulobis 
masStabi, raTa fanjara gamoiyurebodes ise, rogorc aris nax. 1.11.-
ze. 
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(nax. 1.11. umartivesi animaciis pirveli kadri) 

 
2. darwmundiT, rom mimdinare aris kadri 0 (animaciis taimeris 

mcocze unda Candes warwera 0/100). CarTeT animaciis reJimi Rilak 
Auto Key-ze dawkapunebiT. Rilaki, taimeris mcocis striqoni da fan-
jara Perspective-is CarCo muq wiTel fers miiRebs. 

3. mimdinares saxiT daayeneT kadri 100, mcocis marjvniv gada-
adgilebiT, sanam ar gamoCndeba masze warwera 100/100. imave mizniT 
SesaZlebelia Rilak Go to End-ze (dasasrulTan gadasvla) daw-
kapuneba. 

4. sfero gadaaadgileT wertilSi (100; _300; 0), rogorc 
naCvenebia nax. 1.12.-ze. isev daawkapuneT Rilakze Auto Key, raTa 
gamorToT animaciis reJimi. sul es aris! animacia 100 kadriT mzadaa. 
yuradReba miaqcieT animaciis ori gasaRebis gamoCenas, wiTeli 
kvadratebis saxiT, bilikebis striqonis Tavsa da boloSi. 
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(nax. 1.12. umartivesi animaciis ukanaskneli kadri (animaciis reJimi 
CarTulia)) 

im SemTxvevebSi, rodesac animacia obieqtebis gadaadgilebas exeba, 
moZraobebis gadadebisTvis SesaZlebelia xilvadi gaxdes obieqtis 
gadaadgilebis traeqtoriis xazi animaciis procesSi (nax. 1.13). 
amisaTvis unda amoarCioT obieqti da daawkapunoT Rilaks Trajectories 

(traeqtoriebi), romelic moTavsebulia sabrZanebo panelze Motion 

(moZraoba) siis Selection Level (amorCevis done) Tavze. TviT traeqto-
ria gamoisaxeba wiTeli punqtiruli xaziT, xolo animaciis gasaRe-
bebi aRiniSneba maTze TeTri kvadratebis saxis markerebiT. TeTri 
wertilebiT aRiniSneba obieqtis mdebareoba Sualedur kadrebSi. 
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(nax. 1.13. burTis gadaadgilebis traeqtoriis xazi) 

animaciis daTvaliereba proeqciis fanjaraSi 

mza animaciis sawarmoeblad da proeqciis fanjaraSi mis 
gadasaxedad Semdegi moqmedebebi SeasruleT:  

1. gaaaqtiureT proeqciis saWiro fanjara.  
2. momarTeT mimdinares saxiT animaciis sawyisi kadri (kadri 0), 

animaciis taimeris mcocis gadaadgilebiT marcxniv sayrdenisken an 
Rilak Go to Start-ze dawkapunebiT animaciis marTvis Rilakebis 
jgufSi.  

3. daawkapuneT Rilakze Play Animation, raTa daiwyoT ani-

maciis warmoeba proeqciis aqtiur fanjaraSi. animacia ci-
klurad ganmeordeba erTmaneTis miyolebiT, sanam ar SeaCerebT, 
Rilak Stop-ze dawkapunebiT, romladac gadaiqceva animaciis 
CarTvis Semdeg Rilaki Play Animation. SesaZlebelia mxolod 
amorCeuli obieqtebis animaciis gadaxedva, Tu kursors SeayovnebT 
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Rilakze Play Animation Tagvis Rilakidan xelis auSveblad, raTa 
gaiSalos instrumentis paneli damatebiTi RilakiT Play Selected, 
Semdeg kursors gadaaadgilebT am Rilakze da Tagvidan xels 
auSvebT. SegiZliaT mosinjoT kadruli warmoebis reJimi, misi 
marTviT Rilakebis Next Frame da Previous Frame meSveobiT.  

4. daawkapuneT Rilaks KeyMode Toggle, raTa 3ds max gad-
arToT animaciis gasaRebebisTvis Tvalis midevnebis reJimSi. 
Tu am reJimSi daawkapunebT Rilakze Next Key an Previous Key, 

moxdeba morig kadrze gadasvla, romelic amorCeuli obieqtis 
animaciis gasaRebs Seicavs.  

rodesac 3ds max awarmoebs animaciur Tanmimdevrobas proe-
qciis fanjaraSi, is cdilobs gaakeTos es maqsimaluri siCqariT, 
gamosaxulebis tonirebis saukeTeso xarisxiT. Tu procesoris 
SezRuduli warmoebadobis gamo animaciis siCqare ecema garkveul 
zRurblze qvemoT, mis asamaRleblad 3ds max gadadis obieqtebis 
tonirebis naklebad xarisxian reJimze. proeqciis aqtiur fanjaraSi 
scenis asaxulobis xarisxis gauareseba rom akrZaloT, meniuSi Views 

(proeqciebi) gaaaqtiureT brZaneba-gadamrTveli Adaptive Degradation 

Toggle (adapturi degradacia CarTulia). 

 adapturi degradaciis parametrebisa da reJimebis momarTva 
xdeba dialoguri fanjris Viewport Configuration-is CanarTze Adaptive 

Degradation, romelic gamoiZaxeba menius brZanebiT Customize  Viewport 

Configuration.  

iZulebiTi animaciis reJimi 

iZulebiTi animaciis reJimi, romelic irTveba RilakiT Set Key, 
imisaTvis aris SemoRebuli, rom animatorebma SeZlon sruli 
kontroli imisa, Tu romeli obieqtebisa da parametrebis gasaRebebi 
Seiqmneba yovel sakvanZo kadrSi.  

Set Key-s animaciis reJimis gamoyeneba 
Set Key-s reJimSi animaciis gasaRebebis xeliT Seqmnis saswavlad, 

SeqmeniT an CatvirTeT samganzomilebiani scena, romelic animacias 
unda daeqvemdebaros.  

saanimacio pararmetrebis arCeva 

miuTiTeT programas, romeli parametrebisTvis unda dainiSnos 
animaciis gasaRebebi iZulebiT reJimSi. amisaTvis daawkapuneT Ril-
aks Key Filters, raTa gamoiwvioT dialoguri fanjris Set Key Filters-is 
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gamoCena, romelic naCvenebi iyo nax. 1.4.-ze, da kidev erTxel 
moyvanilia nax. 1.14.-ze. 

 

 

(nax. 1.14. 3ds max-is fanjris fragmenti gaxsnili fanjriT Set Key 

Filters) 

fanjris almebis meSveobiT mianiSneT Set Key-s reJimSi Sesaqmneli 
animaciis gasaRebebis kategoriebi. fanjara Semdeg almebs moicavs:  

 All (yvela) _ Seiqmneba animaciis yvela SesaZlo parametris 
gasaRebebi; 

 Position (mdebareoba), Rotation (brunva), Scale (masStabi) _ rTavs 
sami standartuli gardaqmnis gasaRebebis dayenebis reJims;  

 IK Parameters (IK-parametrebi) _ aaqtiurebs uku kinematikis 

gasaRebebis momarTvas (IK _ Inverse Kinematics);  

 Object Parameters (obieqtis parametrebi) _ aaqtiurebs 
obieqtebis im saxasiaTo parametrebis gasaRebebis momarTvas, rom-
lebic maT eniWebaT Seqmnis momentSi, iseTebis, rogoricaa sferos 
radiusi, paralelepipedis sigrZe, sigane da simaRle da a.S.;  
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 Custom Attributes (specialuri atributebi) _ aaqtiurebs 
SekveTili marTvis elementebis meSveobiT momarTuli parametrebis 
animaciis gasaRebebis dayenebas, romlebic momxmarebelma SeiZleba 
Seqmnas sabrZanebo panelze;  

 Modifiers (modifikatorebi) _ aaqtiurebs modifikatorebis 
moqmedebis animaciis gasaRebebis momarTvas;  

 Materials (masalebi) _ aaqtiurebis 3ds max-is masalebis animaci-
is gasaRebebis momarTvas; 

 Other (danarCeni) _ uzrunvelyofs saanimacio obieqtebis iseTi 
parametrebis gasaRebebis momarTvas, romlebic ar xvdebian fanjris 

Set Key Filters danarCen kategoriebSi.  

daxureT fanjara Set Key Filters, am fanjris dasaxelebis marjvena 
napirSi isrian Rilakze dawkapunebiT. 

gasaRebebis iZulebiTi momarTvisTvis damatebiTi 

parametrebis arCeva 

rasakvirvelia, 3ds max-Si gacilebiT metia parametrebi, romlebic 

animaciis nebas rTaven, vidre almebi dialogur fanjaraSi Set Key 

Filters. saanimacio parametrebis (an bilikebis, rogorc miRebulia ma-
Ti saxelwodeba 3ds max-is dokumentaciaSi) ufro detaluri 
arCevis aucileblobis SemTxvevaSi, es unda gaakeToT dia-

loguri fanjris Track View _ Curve Editor-is meSveobiT. am 

fanjris gasaSlelad unda daawkapunoT Rilakze Curve Editor (Open) 

3ds max-is instrumentebis mTavari panelidan. am dros gamoCenili 

dialoguri fanjris Track View _ Curve Editor instrumentebis Sesaxeb 
dawvrilebiT SeityobT mogvianebiT, am Tavis ganyofilebaSi `dia-

loguri fanjara Tarck View~. manamde ki ubralod unda daaw-

kapunoT fanjris instrumentebis panelis Rilakze Show Keyeble 

Icons (saanimacio bilikebis Cveneba). amis Sedegad mrudebis redaq-
toris fanjris marcxena nawilSi yvela im parametris saxelwodebis 
marcxniv, romlebic animacias uSveben, gamoCndeba niSnebi wiTeli 
gasaRebebis saxiT, rogorc naCvenebia nax. 1.15.-ze. aseTi niSnebiT 
aRiniSneba animaciis yvela biliki, romelTaTvisac unda moimarTos 

gasaRebebi Set Key-s reJimSi.  
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(nax. 1.15. niSnebi wiTeli gasaRebebiT mianiSnebs saanimacio para-
metrebis bilikebs dialoguri fanjris Track View _ Curve Editor marcxe-
na nawilSi). 

ama Tu im bilikisTvis gasaRebis momarTvis gasauqmeblad, 
daawkapuneT gasaRebis niSans saWiro parametris saxelidan marcxniv. 
niSani miiRebs gadaxazuli, Savi feris gasaRebis saxes, iseTives, 
rogoricaa Rilakze Show Keyable Icons, rogorc naCvenebia nax. 1.16.-ze. 
gasaRebiani niSnebis dasamalad kidev erTxel unda daawkapunoT 
zemoxsenebul Rilakze. 

 

(nax. 1.16. Rotation-is sami bilikisa da Scale-is bilikisTvis 
gamorTulia gasaRebis xeliT momarTvis reJimi, razec mianiSnebs 
niSnebi gadaxazuli gasaRebebis saxiT) 
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saanimacio obieqtebis arCeva 

axla programas mianiSneT, samganzomilebiani scenis romeli 
obieqtebisTvis unda moimarTos animaciis gasaRebebi iZulebiT re-
JimSi. es xdeba Rilak Auto Key-s marjvniv gan-
Tavsebuli gaSlili siis meSveobiT. gulisx-
mobis mixedviT siaSi airCeva varianti Selected, romlis Sesabamisadac 
gasaRebebi Seiqmneba scenis yvela amorCeuli obieqtisTvis. Tumca 
iZulebiT reJimSi animaciis gasaRebebis Sesaqmnelad aucilebeli ar 
aris obieqtebis amorCeva. 

SeqmeniT saxeldebuli amorCeuli nakrebi, romelic Seicavs sce-
nis yvela obieqts, romelTaTvisac unda Seiqmnas animaciis gasaRe-
bebi iZulebiT reJimSi. magaliTad, mizanmimarTuli kameris ani-
maciisas nakrebSi SeiZleba CairTos TviT kamera da misi mizani, per-
sonaJis fexebis animaciisas, uku kinematikis kontroliorebis dax-
marebiT _ personaJis menji da kontroliorebis ori jvaredini, da 
a.S. amoarCieT saWiro obieqtebi da instrumentTa mTavari panelis 
teqstur mindorSi Named Select Sets (saxeldebuli amorCeuli 
nakrebebi) SeiyvaneT axali nakrebis saxeli, magaliTad, Anima-

tion_Set1. daaWireT klaviSs Enter. 
axla gaxseniT sia, romelic moTavsebulia Rilak Auto Key-s 

marjvniv da amoarCieT masSi nakrebis gamoCenili saxeli, rogorc 
naCvenebia nax. 1.17.-ze. amis Semdeg SesaZlebelia proeqciis fanjrebSi 
obieqtebis amorCevis gauqmeba. animaciis gasaRebebi mainc Seiqmneba, 
radgan obieqtebi Sedian siaSi miniSnebul saxeldebul nakrebSi. 

 

 

(nax. 1.17. scenis amorCeuli obieqtebis nakrebebis saxelebi, rom-
lebic Seqmnilia instrumentTa mTavari panelis saSualebebis dax-
marebiT, Cndeba siaSi striqon Selected-is Semdeg). 

 saxeldebuli amorCeuli nakrebebis Seqmna 3ds max-Si SeiZleba 
instrumentTa mTavari panelis instrumentis Named Selection Sets-is saS-
ualebiTac.  
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animaciis gasaRebebis Seqmna iZulebiT reJimSi 

mosamzadebeli samuSao dasrulebulia, axla SeiZleba animaciaze 
gadasvla. scenis yvela obieqti sawyis mdgomareobaSi moiyvaneT. 

daawkapuneT Rilaks Set Key. Rilaki dafiqsirdeba da ganaTdeba muq 

wiTlad, riTac mianiSnebs, rom 3ds max imyofeba animaciis gasaRe-
bebis iZulebiT Seqmnis reJimSi.  

animaciis taimeris mcoci daayeneT nulovani kadris niSnulze. 

gaxsovdeT, rom Set Key-s reJimSi, Auto Key-s reJimisgan gan-
sxvavebiT, animaciis gasaRebebi ar iqmneba nulovan kadrSi 
avtomaturad, ase rom, amis gakeTeba aucilebelia xeliT. daaw-

kapuneT did Rilaks Set Key, gasaRebis gamosaxulebiT, raTa nulovan 
kadrSi daayenoT animaciuri gasaRebebi, romlebic afiqsireben dia-

loguri fanjrebis Set Key Filters da Track View _ Curve Editor-is meSve-
obiT amorCeuli saanimacio obieqtebis parametrebis mniSvnelobebs. 
Rilaki wamierad ganaTdeba wiTlad, magram ar dafiqsirdeba. yur-
adReba miaqcieT imas, rom Tu saanimacio obieqtis amorCeva gaauqmeT, 
maSin ver miadevnebT Tvals bilikebis striqonSi kvadratis saxis 
gasaRebebis niSnis gamoCenas.  

ganagrZeT animaciis momarTva da gasaRebebis iZulebiTi Seqmna. 
amisaTvis taimeris mcoci gadaaCoCeT momdevno sakvanZo kadris 
niSnulTan, SeitaneT scenaSi aucilebeli cvlilebebi da isev daaw-

kapuneT did Rilakze Set Keys, gasaRebis gamosaxulebiT. mimdinare 
kadrSi kvlav Seiqmneba animaciuri gasaRebebi animaciis yvela 

bilikze, romelic amorCeulia dialoguri fanjris Set Key Filters-is 
da mrudebis redaqtoris meSveobiT.  

animaciis dasrulebis Semdeg, gamorTeT gasaRebebis iZulebiTi 

Seqmnis reJimi, Rilak Set Key-ze dawkapunebiT.  

animaciis magaliTi iZulebiT reJimSi 

gasaRebebis iZulebiTi Seqmnis ukve ganxiluli saerTo Tanmim-
devroba vnaxoT moZravi sferos ganviTarebadi animaciis magaliTze, 
romelic adre iyo ganxiluli ganyofilebaSi `umartivesi animaciis 
magaliTi avtomatur reJimSi~. davuSvaT, rom sfero gamosaxavs 
zecisken mfrinav buSts. buSts 50-e kadrSi unda daewyos haeris 
gamodineba (gaparva), ise rom moculoba mkveTrad dakargos da misi 
momrgvalebuli da gluvi forma TandaTanobiT kuTxovani gaxdes. 
SeasruleT Semdegi moqmedebebi:  

1. SeasruleT primitiv-sferos moZraobis animaciis qmedebebi 
avtomatur reJimSi, rogorc aRwerilia am Tavis ganyofilebaSi 
`umartivesi animaciis magaliTi avtomatur reJimSi~. meti TvalsaCi-
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noebisTvis gazardeT sferos radiusi 180 santimetramde. gamorTeT 
avtomaturi animaciis reJimi. mimdinares saxiT momarTeT kadri 0.  

2. programas miuTiTeT, romeli obieqtebisTvis unda moimarTos 

gasaRebebi Rilak Auto Key-s marjvniv ganTavsebuli gaSlili siis 

meSveobiT. gulisxmobis mixedviT siaSi amoirCeva varianti Selected, 
romlis Sesabamisadac gasaRebebi Seiqmneba scenis yvela amorCeuli 
obieqtisTvis. raki mocemul scenaSi mxolod erTi obieqtia, 
sakmarisi iqneboda misi amorCeva. magram saswavlo miznebisTvis 
SevqmnaT saxeldebuli amorCeuli nakrebi.  

3. SeqmeniT saxeldebuli amorCeuli nakrebi, romelic moicavs 

scenis erTaderT obieqts _ primitivs Sphere01. amoarCieT sfero da 

instrumentebis mTavari panelis teqstur mindorSi Selection Sets 

SeiyvaneT nakrebis saxeli, magaliTad Sahaero bushti. daaWireT 

klaviSs Enter.  

4. gaSaleT sia, romelic ganTavsebulia Rilak Auto Key-s 

marjvniv, da masSi amoarCieT nakrebi Sahaero bushti. axla SesaZlebe-
lia proeqciis fanjrebSi sferos amorCevis gauqmeba. animaciis gas-
aRebebi mainc Seiqmneba, radgan sfero Sedis siaSi miniSnebul sax-
eldebul nakrebSi.  

5. miuniSneT, sferos romeli parametrebisTvis unda Seiqmnas 

animaciis gasaRebebi. am mizniT daawkapuneT Rilaks Key Filters. gamo-

Cenil dialogur fanjaraSi Set Key Filters CamouSviT gulisxmobiT 

momarTuli almebi Rotation da Scale, romlebic uzrunvelyofen sami 

standartuli gardaqmnis gasaRebis Seqmnas, da alami IK Parameters, 

romelic aaqtiurebs uku kinematikis gasaRebebis momarTvas. ar Cam-

ouSvaT alami Position. momarTeT alami Object Parameters, romelic aaq-
tiurebs obieqtebisTvis maTi Seqmnis momentSi miniWebuli para-
metrebis momarTvas, iseTebis rogoricaa sferos radiusi da segmen-
tebis ricxvi, paralelepipedis sigrZe, sigane da simaRle da a.S. 

daxureT fanjara Set Key Filters, am fanjris dasaxelebis marjvena na-
pirSi jvrian Rilakze dawkapunebiT.  

6. gadadiT animaciaze. daawkapuneT Rilaks Set Key. Rilaki da-
fiqsirdeba da Ria wiTlad ganaTdeba, riTac mianiSnebs imaze, rom 

3ds max imyofeba animaciis gasaRebebis iZulebiT Seqmnis reJimSi.  
7. raki scenaris mixedviT ar igegmeba sferos para-

metrebis Secvla nulovani kadridan kadr 50-mde intervalSi, 
SegiZliaT iolad gaxvideT kadr 0-Si gasaRebis momarTvis gareSe. 
animaciis taimeris mcoci daayeneT kadr 50-is niSnulze. daawkapuneT 

did Rilakze Set Keys, gasaRebis gamosaxulebiT, raTa momarToT am 
kadrSi saanimacio gasaRebi, romelic afiqsirebs sferos saxasiaTo 

parametrebs, amorCeulebs dialoguri fanjris Set Key Filters-is meSve-
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obiT. Rilaki wamierad ganaTdeba wiTlad. yuradReba miaqcieT imas, 
rom Tu gaauqmebT saanimacio obieqtis amorCevas, ver miadevnebT 
Tvals kvadratuli formis gasaRebebis gamoCenas bilikebis 
striqonSi.  

8. taimeris mcoci gadaaadgileT kadr 100-is niSnulze. Seamci-
reT sferos radiusis mniSvneli, magaliTad, 60 santimetramde. 

SecvaleT ricxvi mricxvelSi Segments 32-dan 8-mde, raTa CasafuSi 
buStis garss mianiWoT kuTxovani saxe. kvlav daawkapuneT Rilakze 

Set Keys. yuradReba miaqcieT panel Modify-s sferos parametrebis 
xveulSi arsebuli yvela mricxvelis isris irgvliv wiTeli kuTxo-
vani brWyalebis gamoCenas. aseTi brWyalebi yovelTvis Cndeba im par-
ametrebis mricxvelebis isrebis irgvliv, romlebic animacias unda 
daeqvemdebaron.  

9. gamorTeT animaciis reJimi, Rilak Set Key-ze dawkapunebiT. ani-

macia awarmoeT 3ds max-is proeqciis fanjaraSi da yuradReba mi-
aqcieT imas, improvizebuli buSti, animaciis Sualeduri intervali-

dan dawyebuli (nax. 1.18, a), rogor daiwyebs moculobaSi klebas da 

ufro kuTxovani gaxdeba (nax. 1.18, b). 
 

    
a                           b 

(nax. 1.18. animaciis meore naxevarSi Caidans umcirdeba radiusi da 
garsis segmentebis ricxvi: a _ kadri 50; b _ kadri 100). 

ganyofilebaSi `animaciis gadaxedva proeqciis fanjrebSi~ 
aRwerilia, rogor unda gadavxedoT animacias proeqciis fanjrebSi. 
saqmeSi animaciis Seqmnis mizani imaSi mdgomareobs, rom SeinaxoT is 

failis saxiT, romlis naxva ukve 3ds max-is programisgan damoukide-

blad SeiZleba, Windows-is sistemis standartuli saSualebebiT. avi-
s formatis aseTi failebis saxiT, romlebsac xSirad videorgolebs 
uwodeben, Sesalebelia rogorc saboloo sufTa xarisxiT vizual-
izirebuli animaciis Senaxva, ise animaciis eskizebis.  
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animaciis eskizebis Seqmna da gadaxedva 

animaciis eskizi winaswari gadaxedvisTvis iqmneba interaqtiuli 
vizualizatoris meSveobiT da warmoadgens saboloo variantis 
gamartivebul versias, romelic skanirebuli vizualizatoris mier 
aris formirebuli. yvelaze xSirad animaciis eskizebi iqmneba scenis 
obieqtebis moZraobis xarisxis kontrolisTvis, radgan eskizi iwar-
moeba imave siCqariT, rogorc vizualizebuli animaciis sufTa vari-
anti. animaciis eskizSi SeiZleba Tvali miedevnos ganaTebisa da gam-
Wvirvalobis efeqtebs, aseve obieqtebis masalebis teqsturebs, Tumca 
ki arsebiTad gamartivebuli saxiT. ganaTebuli scenis, gamWvirva-
lobis efeqtebis an masalebis xarisxis saboloo testirebisTvis, 
saWiroa animaciis calkeuli kadrebis sruli vizualizacia.  

animaciis eskizebis gadaxedvisa da saxelis gadarqmevisTvis gam-
oiyeneba meniu Animation-is sami brZaneba: Make Preview (eskizis Seqmna), 
View Preview (eskizis gadaxedva) da Rename Preview (eskizisTvis sax-
elis gadarqmeva). 

animaciis eskizis Seqmna 

animaciis eskizis Sesaqmnelad gaaaqtiureT proeqciis fanjara, 
romelic vizualizacias eqvemdebareba.  

amoirCieT menius brZaneba Animation ► Make Preview. gamoCndeba di-
aloguri fanjara Make Preview, naCvenebi nax. 1.19.-ze. 

miuTiTeT kadrebis diapazoni animaciis eskizis Sesaqmnelad, 
ganyofilebaSi Preview Range (eskizis intervali) gadamrTvelis ori-
dan erT mdgomareobaSi dayenebiT: Active Time Segment (aqtiuri droiTi 
segmenti) an Custom Range (amorCevadi intervali). amorCevadi diapazo-
nis gamosayeneblad miuTiTeT kadrebis sawyisi da saboloo nomrebi 
or mricxvelze, gadamrTvel Custom Range-is qvemoT.  

miuTiTeT animaciis eskizis kadrebis sixSire, ganyofileba Frame 

Rate-is (kadrebis sixSire) parametrebis daxmarebiT:  
 Every Nth Frame (yoveli N kadri) _ miuTiTebs animaciis 

kadrebis amorCevis intervals eskizSi CasarTvelad (vizualizaciis 
saboloo Sedegis SemadgenlobaSi iqneba animaciis yoveli N kadri);   

 Playback FPS (warmoebis siCqare) _ kadrebis sixSire animaciis 
eskizis warmoebis dros (kadrebi wamSi).  

miuTiTeT animaciis eskizis dasaSvebi unari ganyofilebaSi Image 

Size. amisaTvis mricxvelSi Percent of Output (Sedegis procenti) miuT-
iTeT eskizis gadawyvetis dasaSvebi wili saboloo gamosaxulebis 
gadawyvetidan, romelic mocemulia dialoguri fanjris Render Scene 
(scenis vizualizacia) ganyofilebaSi Output Size. ase rom, Tu sabo-
loo gamosaxulebas aqvs gadawyveta 640X480 piqseli, mricxvelSi 
Percent of Output ki miTiTebulia 50, maSin eskizis gadawyveta Seadgens 
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320X240 piqsels. es sidide mieniSneba parametr Resolution-is (gad-
awyveta) mindorSi.  
 

 

(nax. 1.19. dialoguri fanjara Make Preview 

 magaliTad, Tu mricxvelSi Every Nth Frame miTiTebulia ricxvi 
5, raTa eskizSi CaerTos animaciis mxolod yoveli mexuTe kadri, 
xolo warmoebis siCqare wamSi 30 kadria miTiTebuli, maSin Cvenebis 
miTiTebuli siCqaris Sesanaxad.failSi moaTavsebs yoveli kadris 
xuT erTnair asls. 

 
miuTiTeT obieqtebis tipebi, romlebic unda CaerTos animaciis 

eskizSi, jguf Display in Preview-s almebis gamoyenebiT: Geometry (ge-
ometria), Shapes (formebi), Lights (gamnaTeblebi), Cameras (kamerebi), 
Helpers (damxmare obieqtebi), Space Warps (moculobiTi deformaciebi), 
Patricle Systems (nawilakebis sistemebi), Active Grid (aqtiuri bade), Safe 

Frames (Senaxvis olqebi), Frame Numbers (kadrebis nomrebi), Background 

(foni), Bone Objects (obieqti-Zvlebi).  
gaSlil siaSi Rendering Level (vizualizaciis xarisxis done) amo-

arCieT animaciis eskizSi obieqtebis vizualizaciis xarisxis done: 
Smooth + Highlights (siswore (sigluve) + Suquri efeqtebi), Smooth (sis-
wore, sigluve), Facets + Highlights (sazRvrebi + Suquri efeqtebi), Fac-

ets (mijnebi), Lit Wireframes (ganaTebuli karkasebi), Wireframe (kar-
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kasebi), Bounding Box (gabarituli konteinerebi). animacia iwarmoeba 
amorCeuli xarisxiT, da ara imiT, romelic dayenebulia proeqciis 
fanjaraSi.  

 yuradReba miaqcieT imas, rom animaciis eskizSi SeiZleba im 
obieqtebis CarTvac ki, romlebic ar vizualizdebian scenis sabolo 
gamosaxulebaSi: sinaTlis wyaroebis, kamerebis, damxmare obieqtebis, 
koordinatuli badeebis, moculobiTi deformaciebis. es sasargeblo 
xdeba dayovnebis dros. faqtobrivad, animaciis eskizi sxva araferia, 
3ds max-is proeqciis fanjaraSi animaciis warmoebis procesis garda, 
martivad Cawerilisa failSi. 

 
aucileblobis SemTxvevaSi, rom iwarmoos romelime 

mravalgadasasvleliani efeqti, moZraobiT gamowveuli gadRabnis 
saxiT, an gadaRebis simkveTris saboloo siRrmiT, ganyofilebaSi 
Camera View (kameris proeqcia) momarTeTUUse Multi-Pass Camera Effect 

(kameris mravalgadasasvleliani efeqtis gamoyeneba).  
miuTiTeT saboloo failis tipi an mowyobiloba ganyofileba 

Output-is gadamrTvelis daxmarebiT:  
 AVI _ eskizi Caiwereba failSi _scene.avi formatSi `video 

Windows-isTvis~. daawkapuneT Rilaks Choose Codec (SekumSvis algo-
riTmis amorCeva), raTa amoirCioT saboloo failis SekumSvis algo-
riTmi gamoCenil dialogur fanjaraSi. gaSlil siaSi Compressor 

(SekumSvis programa) amoarCieT, magaliTad, varianti Cinepak Codec by 

Radius, momarTeT parametr Compression Quality-s (SekumSvis xarisxi) 
mcoci niSnulze 75-80 da daawkapuneT Rilaks OK;  

 Custom File Type (failis specialuri tipi) _ iZleva saSu-
alebas amoirCios saboloo failis tipi dialogur fanjaraSi, ro-
melic gamoCndeba Rilak Create-ze (Seqmna) dawkapunebis Semdeg;  

 Use Device (mowyobilobis gamoyeneba) _ iZleva saSualebas Cai-
weros animaciis eskizi cifruli videokameris msgavs gare mowyobi-
lobaze, romlis tipis arCeva SesaZlebelia Rilak Choose Device-ze 
(mowyobilobis arCeva) dawkapunebiT.  

eskizis generaciis procesis mosamarTad daawkapuneT Rilaks Cre-

ate. eskizis vizualizacia xdeba fanjaraSi 3ds max-is ekranis Sua 
nawilSi, xolo ekranis qveda nawilSi Cndeba progres-indikatori 
Creating Preview, rogorc naCvenebia nax. 1.20.-ze.  

vizualizaciis Sesawyvetad daawkapuneT Rilaks Cancel (gauqmeba), 
romelic moTavsebulia progres-indikatoris marjvniv. gamoCndeba 
kiTxva: Do you want to stop creating a preview? (gsurT eskizis Seqmnis 
Sewyveta?). daawkapuneT erT-erT Rilakze: Stop & Play, Stop & Don’t Play 

an Don’t Stop.  

vizualizaciis eskizis faili inaxeba saxelwodebiT _scene.avi 

saqaRaldeSi \Previews, romelic Cadebulia saqaRaldeSi 3ds max-is 
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programul uzrunvelyofasTan. eskizis vizualizaciis 
dasrulebisas 3ds max avtomaturad CatvirTavs sistema Windows-is 
CanarTs Media Player-s formirebuli failis sawarmoeblad. gamSvebis 
avtomaturi CatvirTvis gasauqmeblad CamouSviT alami AutoPlay Pre-

view File, dialoguri fanjris Preference Settings CanarTze General (zog-
adi). 
 

 

(nax. 1.20.  3ds max-is ekranis xedi animaciis eskizis Seqmnis reJimSi) 

animaciis eskizis naxva 

animaciis eskizis sanaxavad amoarCieT menius brZaneba Animation ► 

View Preview. 3ds max CarTavs sistema Windows-is CanarTs Media Player 
da daiwyebs animaciis im eskizis warmoebas, romelic bolos aris 
formirebuli. brZaneba xelmisawvdomia, Tu saqaRaldeSi \Previews, 
romelic Cadebulia saqaRaldeSi 3ds max-is programuli uzrun-
velyofiT, aris animaciis eskizis faili, gulisxmobiT wodebuli 
_scene.avi.  

marTeT eskizis warmoeba CanarTis Media Player-is Rilakebis meSve-
obiT. 
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animaciis eskizis saxelis gadarqmeva 

gulisxmobis mixedviT animaciis eskizis faili inaxeba saxeliT 
_scene.avi saqaRaldeSi \Previews, romelic CarTulia saqaRaldeSi 3ds 

max-is programuli uzrunvelyofiT. saxelis gadarqmeva iZleva saS-
ualebas Tavidan aiciloT axali eskizis failis gadawera 
winamdebares Tavze. am mizniT amoirCieT menius brZaneba Animation ► 

Rename Preview da eskizis fails saxeli gadaarqviT dialogur fan-
jaraSi Save Preview As (eskizis Senaxva rogorc).  

animaciis vizualizacia 

animaciis vizualizaciis procesi gansxvavdeba scenis calkeuli 
statikuri kadris vizualizaciisgan mxolod calkeuli kadrebis 
gamosaxulebis sinTezis ciklebis ganmeorebebis raodenobiT. mi-
uxedavad amisa, animaciis vizualizebisTvis aucilebelia zogierTi 
parametris momarTvis Sesruleba dialogur fanjaraSi Render Scene.  

Seqmnili animaciis vizualizaciamde gaaaqtiureT proeqciis fan-
jara, romelSic moxdeba saboloo vizualizacia. 

momarTeT vizualizaciis parametrebi. amisaTvis instrumentebis 
mTavar panelze daawkapuneT Rilakze Render Scene. gamoCenil dia-
logur fanjaraSi Render Scene CanarT Common-is ganyofilebaSi Time 

Output gadamrTveli momarTeT mdgomareobaSi Active Time Segment.  

ganyofilebaSi Output Size miuTiTeT animaciis kadris zoma piqse-
lebSi. vizuailizirebuli kadrebi rom ar daikargos (gamosax-
ulebebi gulisxmobiT Cndeba mxolod vizualizirebuli kadris 
fanjaraSi), daawkapuneT Rilaks Files ganyofilebaSi Render Output, 
amoirCieT saboloo failis tipi .avi da miuTiTeT misTvis saxeli. 
daawkapuneT Rilaks Save. gamoCndeba dialoguri fanjara videoCan-
aweris SekumSvis kodekis amosarCevad, romlis saxe da saxelwodeba 
damokidebulia momarTuli kodekebis nakrebze (ix. SemdegSi 
ganyofileba `kodekis amorCeva animaciis Casawerad~). kodekis amor-
Cevis Semdeg, daxureT dialoguri fanjara Render Scene.  

CarTeT vizualizaciis procesi, instrumentebis mTavar panelze 
Rilak Quick Render-ze dawkapunebiT, da daakvirdiT erTmaneTis 
miyolebiT kadrebis sinTezs. vizualizaciis dasrulebisas gadadiT 
saqaRaldeSi, romelSic Senaxulia animaciis faili, da orjer daaw-
kapuneT Senaxuli failis saxelwodebaze, raTa awarmooT is gad-
axedvisTvis.  

kodekis amorCeva animaciis Casawerad 

videoCanaweris kompresia-dekompresiis programis optimaluri 
arCeva, romelsac kodeki ewodeba, rTuli problemaa, romlis gad-
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awyveta damokidebulia vizualizirebadi gamosaxulebebis saxesa da 
ferTa palitris Semadgenlobaze, kadrSi mdgomareobis Secvlis siC-
qareze da bevr sxva garemoebaze. garda amisa, kodekis amorCeva 
rTuldeba kompresia-dekompresiis arsebuli programebis didi 
raodenobiT. 

 

(nax. 1.21. dialoguri fanjara AVI File Compression Setup) 

magaliTad, Tu kompiuterze dayenebulia kodekebis paketi K-Lite 

Codec Pack, dialoguri fanjris AVI File Compression Setup (AVI 
failebis SekumSvis momarTva) (nax.1.21) gaSlil siaSi Compressor, 
romelic Cndeba Rilak Save-ze dawkapunebis Semdeg animaciis 
failisTvis saxelis darqmevis fanjaraSi, Sedis daaxloebiT 30 
kompresia-dekompresiis programa.  

mxolod ramdenime varianti amovirCioT dialoguri fanjris AVI 

File Compression Setup-is siidan Compressor: 

 Uncompressed (SeukumSavad) _ uzrunvelyofs videoCanaweris 
gamosaxulebis saukeTeso xarisxs, romelsac am dros SeuZlia 
daikavos ramdenime aTeuli an aseulobiT megabaiti diskuri maxsov-
robisa. magaliTad, cis fonze mfrinavi sferos umartivesi animaciis 
faili, 100 kadris xangrZlivobiT 320X240 zomis kadris SemTxvevaSi 
SekumSvis ararsebobis dros ikavebs daaxloebiT 30 megabaits. 
msgavsi failebis warmoebis dros SeiZleba yuradReba mieqces gamo-
saxulebis `gayinvas~ da kadrebis `gatarebas~ kompiuteris warmoe-
badobis ukmarisobis dros. am mizeziT msgavsi SeukumSavi failebis 
warmoeba praqtikulad SeuZlebelia kompaqt-diskidan;  

 Microsoft Video 1 _ es kodeki sakmaod Zvelia da uzrunvelyofs 
vizualizirebadi animaciis gamosaxulebis sakmaod dabal xarisxs. 
ekranze ferobrivi ubnebis Seferilobis SuqCrdilebis mcuravi 
(talRovani) Secvlis magivrad, warmoebis dros SeiZleba 
SeimCneodes SuqCrdilebis nabijobrivi cvlis reJimi, romelic zo-
liani Seferilobis gamoCenas iwvevs. obieqtebis gamosaxulebis na-
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pirebi idRabneba, napirebis irgvliv mJRavndeba artefaqtebi 
erTnairi feris mravalricxovani kvadratuli ubnebis saxiT. Tumca 

udavo Rirseba am kodekisa is aris, rom is Sedis Windows-is 
operaciuli sistemis kompleqtSi. amasTan dakavSirebiT SeiZleba 
imis garantireba, rom am kodekis gamoyenebiT vizualizirebuli ani-
maciis failebi, iwarmoeba aseTi operaciuli sistemis nebismier 

kompiuterze. am kodekis amorCevisas unda momarToT mcoci Quality 

dialogur fanjaraSi AVI File Compression Setup mdgomareobaSi   75_85;  

 DivX _ aRniSnuli kodekebis ojaxoba uzrunvelyofs vide-
oCanaweris SekumSvis Zalian maRal xarisxs da gamosaxulebis 
sakmaod damakmayofilebel xarisxs. naklovanebad iTvleba is, rom 
animaciis failis romelime kompiuterze sawarmoeblad saWiroa, rom 

masze aucileblad iyos dayenebuli aRniSnuli kodeki. DivX-is erT-

erTi kodekis amorCevisas daawkapuneT Rilaks Setup, raTa gam-
oiwvioT momarTvis fanjara, romlis parametrebis ganxilva scdeba 
aRniSnuli wignis farglebs.  

animaciis vizualizacia statikuri kadrebis 

nakrebis saxiT 

animaciis gamosaxulebis xarisxis gaumjobesebis erT-erTi vari-
antia misi vizualizacia calkeuli statikuri kadrebis nakrebis 
saxiT, romelTagan yoveli inaxeba calke failSi. Jargonze aseT 
meTods ewodeba `renderingi sekvenciaSi~.  

yoveli vizualizirebuli kadris Sesanaxad gamoiyeneba formati, 
romelsac ar mohyavs danakargSi gamosaxulebis xarisxi, magaliTad 

formati TIFF kompresiis gareSe. statikuri kadrebis miRebuli 

nakrebi Semdeg montaJdeba videorgolis failSi Abode Premier-is 
msgavsi videorgolebis nebismieri standartuli redaqtoris dax-
marebiT. montaJis etapze SeiZleba mravaljeradi eqsperimentebis 
Catareba kodekebis arCeviT, Sedegis saWiro xarisxis misaRwevad. 

msgavsi montaJis Sesruleba SeiZleba aseve programa 3ds max-is 

modulis Video Post-is daxmarebiT. kadrebis Tanmimdevrobis montaJis 

ganlageba, avi-s tipis animaciis failSi Cawerili SedegebiTurT, 
ganxilulia me-5 TavSi `videomontaJi~. 

 modul RAM Player-is gamoyeneba SeiZleba ara mxolod 
animaciis gadasaxedad, aramed calkeuli statikuri gamosaxulebebis 
sanaxavadac. magaliTad, A da B arxebSi sxvadasxva pirobebSi 
formirebuli erTi da imave scenis ori gamosaxulebis CatvirTva _ 
naxatebis xarisxis Sedarebis mosaxerxebeli meTodia.  
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vizualizirebadi animaciis yoveli kadris Senaxva calkeul 

failSi xdeba avtomaturad, Tu saboloo failis tipis saxiT 
amorCeulia ara avi, mov an flc, aramed statikuri gamosaxulebebis 
nebismieri formati. formirebadi Tanmimdevrulobis failebis 
saxelebi dgindeba sabazo saxelisgan, romelic momxmareblis mier 
aris miTiTebuli, da avtomaturad aris damatebuli oTxniSniani 
nomris saxelis boloSi: 0000, 0001, 0002 da a.S. magaliTad, Tu 
miuTiTebT fail Scene.tif-is sabazo saxels, maSin vizualizirebadi 
kadrebis Tanmimdevruloba Seinaxeba failebSi saxelwodebebiT 
Scene0000.tif, Scene00001.tif, Scene0002.tif da a.S.  

animaciis vizualizaciisTvis Sedegebis SenaxviTurT, calke-uli 
kadrebis Tanmimdevrulobis saxiT, gaxseniT dialoguri fanjara 
Render Scene. CanarT Common-is xveulSi Common Parameters daaw-
kapuneT Rilaks Files. gamoCenili dialoguri fanjris Render Output 

File gaSlil siaSi List files of type amoarCieT TIF-is failebis tipi da 
SeitaneT failebis Tanmimdevrulobis sabazo saxeli. daawkapuneT 
Rilaks Save. gamoCndeba dialoguri fanjara TIF Image Control, ro-
melSic gadamrTveli Compression Type momarTeT No Compression-is 
mdgomareobaSi. daawkapuneT Rilaks OK.  

aucileblobis SemTxvevaSi SecvaleT gulisxmobis mixedviT 
miRebuli sawyisi nomris mniSvneli, romlidanac daiwyeba failebis 
saxelebis numeracia, mricxvelSi File Number Base, romelic xveul 
Common Parameters-is ganyofilebaSi Time Output aris ganTavsebuli. 
es aucilebeli xdeba, Tu vizualizacia xorcieldeba ramdenime 
ileTSi, raTa Tavidan aiciloT axali failebis gadawera Zvelebze. 
magaliTad, Tu mricxvelSi miuTiTebT ricxvs 100, maSin Senaxuli 
failebis saxelebi sabazo saxelis Scene.tif-is SemTxvevaSi aseT saxes 
miiRebs: Scene0100.tif, Scene0101.tif, Scene0102.tif.  

animaciis gadaxedva modul RAM Player-is meSveobiT 

3ds max-Si arsebobs programuli moduli RAM Player (RAM-

gamSvebi), romelic uzrunvelyofs  calkeuli vizualizirebuli 
gamosaxulebebis warmoebis SesaZleblobas, aseve mza animaciebis, 
romlebic am mizniT itvirTeba operatiul mexsierebaSi (RAM _ Ran-

dom Accuss Memory, operatiuli mexsiereba). Tu am dros xelmisawvdo-
mi operatiuli mexsierebis moculoba arasakmarisia masSi mTeli 
animaciis CasatvirTad, 3ds max avtomaturad zRudavs CatvirTuli 
kadrebis ricxvs.  

animaciis im kadrebis warmoeba, romlebic CatvirTulia operati-
ul mexsierebaSi, SeiZleba ganxorcieldes maqsimaluri siCqariTa da 
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xarisxiT, radgan ar saWiroebs monacemebis amogdebas magari diski-
dan.  

 animaciis vizualizaciisas kadrebis Tanmimdevrulobis maRa-
li xarisxiT SenaxviT, SeukumSavad, aucilebelia yuardReba miaqci-
oT, rom kompiuteris magar diskze iyos sakmarisi Tavisufali 
adgili. 

 
RAM-damkvrels aqvs warmoebis ori arxi, arxi A da arxi B, rom-

lebSic SesaZlebelia ori sxvadasxva animaciis CatvirTva. 
modul RAM Player-is meSveobiT animaciis sanaxavad, amoarCieT 

mTavar meniuSi brZaneba Rendering ► RAM Player. gamoCndeba gamSvebis 
fanjara, naCvenebi nax. 1.22.-ze. 

 

 

(nax. 1.22. modul RAM Player-is fanjara CatvirTuli animaciiTurT) 

daawkapuneT oridan erT-erT Rilakze Open Channel A an Open Chan-

nel B, romlebic fanjris instrumentebis panelzea ganTavsebuli, ra-
Ta gamoiZaxoT tipuri dialoguri fanjara animaciis failis asarCe-
vad, misi warmoebisTvis. saWiro failis amorCevisa da Rilak Open-ze 
dawkapunebis Semdeg gamoCndeba dialoguri fanjara RAMPlayer Con-

figuration, naCvenebi nax. 1.23.-ze. 
gaarkvieT sawarmoebeli gamosaxulebebis an animaciis kadrebis 

dasaSvebi SesaZleblobebi ganyofilebaSi Resolution:  

 Width (sigane), Height (simaRle) _ miuTiTebs CasatvirTi kadris 
siganesa da simaRles, maTi sidideebis Secvlis daSvebiT, im mniS-
vnelebTan SedarebiT, romlebic Senaxulia animaciis failSi. Tu am 



 52 

dros momarTavT alams Lock Aspect Ratio (proporciebis Senaxva), maSin 
am parametrTagan erT-erTis Secvlisas meore avtomaturad 
Seicvleba, raTa uzrunvelyos kadris proporciis ucvleloba;  

 Filter Input (filtracia SesasvlelSi) _ uzrunvelyofs gamo-
saxulebis an animaciis filtracias CatvirTvisTvis dros, ase rom, 
warmoeba moxdeba saukeTeso SesaZlo xarisxiT.  

miuTiTeT CasatvirTi kadrebis diapazoni ganyofilebaSi Frames:  

 

 

(nax. 1.23. dialoguri fanjara RAMPlayer Configuration) 

 Start Frame (sawyisi kadri) _ miuTiTebs kadris nomers, rom-
liTac damkvrelma unda daiwyos animaciis CatvirTva. am dros 
ricxvi 1 aRniSnavs CatvirTvas dafiqsirebul kadrTagan pirvelidan, 
anu kadr 0-dan;  

 Num Frames (kadrebis ricxvi) _ miuTiTebs damkvrelSi Casat-
virTi kadrebis ricxvs.  

aucileblobis SemTxvevaSi SegiZliaT SeitanoT SezRudvebi oper-
atiuli mexsierebis udides moculobaze, romelic SeiZleba gamoiye-
nebodes gamSvebis mier, ganyofileba Memory Usage-is (mexsierebis 
danaxarji) mricxvelSi Maximum. 

momarTeT alami Load Into Other Channels (sxva arxebSi CatvirTva) 
ganyofilebaSi Alpha (alfa-arxi), raTa animaciis kadrebis gamWvir-
valobis monacemebi alfa-arxidan CaitvirTos gamSvebis meore 
Tavisufal arxSi. 

konfiguraciis momarTvis dasrulebisTanave daawkapuneT Rilaks 
OK. daiwyeba animaciis kadrebis CatvirTvis procesi, romelic Tan 
axlavs fanjris Lading File-is gamosaxulebas. 

am dialogur fanjaraSi aris ori progres-indikatori:  

 Loading Frame... of... (itvirTeba kadri... ...dan) _ axdens mimdinare 
kadris nomrisa da animaciis zogadi kadrebis saerTo raodenobis 



 53 

demonstrirebas. progres-indikatori uCvenebs CasatvirTi kadrebis 
wvlils maTi saerTo ricxvidan;  

 Used Memory (mexsierebis danaxarji) _ uCvenebs mwarmoeblis 
mier amorCeuli gamoyenebuli mexsierebis moculobis wvlils mex-
sierebis saerTo wvlilidan; 

 Available Memory (xelmisawvdomi mexsiereba) _ axdens amor-
Ceuli mexsierebis wvlilis demonstrirebas, kompiuteris saerTo 
operatiuli mexsierebis moculobidan. 

Tu animaciebi an statikuri gamosaxulebebi CaitvirTeba orive 
arxSi, A-Si da B-Si, maSin gamosaxulebis fanjara Suaze gaiyofa, 
rogorc naCvenebia nax. 1.25.-ze. gamyofi xazi gamosaxuli kadris na-
pirebze TeTri samkuTxedebiT aRiniSneba. kadrebis gayofis 
sazRvrebis gadasaadgileblad ubralod daawkapuneT Tagvis Ril-
akiT kadris nebismier adgilas da gadaaCoCeT kursori gamyof 
sazRvarTan erTad.  

mas mere, rac CatvirTva dasruldeba, fanjara RAM-gamSvebis sa-
marTavad gamoiyeneT misi panelis Semdegi instrumentebi:  

 

 

(nax. 1.25. modul RAM Player-is fanjara ori animaciiT, romlebic 
CatvirTulia A da B arxebSi) 

 Open Last Rendered Image in Channel A/B (ukanaskneli vizualizir-
ebuli gamosaxulebis gaxsna arxSi A/B) _ iwvevs gamSvebis fanjaraSi 
scenis ukanaskneli gamosaxulebis CatvirTvas, romelic vizual-
izirebulia dialoguri fanjris Render Scene-is meSveobiT. Tu vi-
zualizacia 3ds max-is muSaobis mocemul seansSi ar ganxorcielda, 
araferi ar CaitvirTeba;  
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 Close Channel A/B (arx A/B-s daxurva) _ amotvirTavs gamosax-
ulebas an animacias mimdinare arxidan da aTavisuflebs operatiul 
mexsierebas;  

 Save Channel A/B (arx A/B-s Senaxva) _ uzrunvelyofs damkvrel-
Si CatvirTuli kadrebis Senaxvas axal failSi, amisaTvis failebis 
Sesanaxi tipuri fanjris gamoZaxebiT;  

 Channel A (arxi A), Channel B (arxi B) _ Tu am oridan erT 
Rilakze daaWerT, animacia an statikuri gamosaxuleba Sesabamisi 
arxidan demonstrirdeba gamSvebis fanjaraSi. am dros fanjara 
iyofa or nawilad _ horizontalurad da vertikalurad. gamyofi 
sazRvris xazis gadaadgileba SesaZlebelia ise, rogorc zemoT aris 
aRwerili;  

 Horizontal/Vertical Split Screen (ekranis gayofa horizon-
tal/vertikalurad) _ rTavs gamSvebis fanjris gayofas vertikalu-
rad an horizontalurad, animaciis an gamosaxulebis CatvirTvis 
dros, orive arxSi erTdroulad;  

 First Frame (pirveli kadri) _ uzrunvelyofs animaciis gada-
xvevas pirvel kadrTan; 

 Previous Frame (winamdebare kadri) _ uzrunvelyofs animaciis 
winamorbed kadrTan gadasvlas; 

 Playback Reverse (ukan warmoeba) _ rTavs animaciis warmoebas 
ukana mimarTulebiT; 

 Playback Forward (warmoeba win) _ rTavs animaciis warmoebas 
pirdapiri mimarTulebiT; 

 Next Frame (momdevno kadri) _ uzrunvelyofs animaciis 
momdevno kadrTan gadasvlas; 

 Last Frame (ukanaskneli kadri) _ uzrunvelyofs animaciis 
bolo kadrze gadaxvevas;  

animaciis warmoebis dasaSvebi sixSireebis gaSlili sia;  

 Double Buffer (ormagi buferi) _ rodesac am Rilakze 
gaqvT xeli daWerili, uzrunvelyofilia arxebSi A da B demon-
strirebuli animaciis kadrebis sinqronizacia.  
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 damkrvelis fanjris instrumentTa panelis marjvena napirSi 
feris nimuSis mindori uCvenebs piqselis fers, romelic arCeulia 
gadaxedvis fanjaraSi Tagvis marjvena RilakiT dawkapunebiT, klav-
iS Ctrl-ze daWerisas. 

 radgan gasaRebis yoveli niSani bilikebis striqonze SeiZle-
ba aRniSnavdes drois Skalis mocemul wertilSi erTdroulad sxva-
dasxva obieqtis ramdenime animaciis gasaRebis arsebobas, misi gauqme-
ba gamoiwvevs erTdroulad yvela gasaRebis gauqmebas, rac yovel-
Tvis ar aris sasurveli. animaciis gasaRebebis arCeviTi gauqmebis-
Tvis unda gamoiyenoT konteqstur meniuSi arsebuli gauqmebis 
(waSlis) brZaneba.  

animaciis gasaRebebis redaqtireba bilikebis 

striqonSi 

gasaRebebis manipulirebisa da maTi parametrebis 
redaqtirebisTvis SeiZleba gamoiyenoT 3ds max-is ramdenime 
instrumenti: bilikebis striqoni, dialoguri fanjara Track View da 
sabrZanebo paneli Motion. am ganyofilebaSi ganixileba gasaRebebTan 
muSaobis ileTebi bilikebis striqonis gamoyenebiT.  

animaciis gasaRebebiT manipulireba 

gasaRebebiT manipulirebis umartivesi saxeobebis ganxorcieleba 
SesaZlebelia ubralod maTi gadaCoCebiT Tagvis meSveobiT an 
gasaRebis konteqsturi menius brZanebebiT. ganvixiloT es 
SesaZleblobebi:  

1. scenis obieqtTan gamoiyeneT animacia gasaRebebis meTodiT. 
amoarCieT obieqti, rom animaciis striqonSi aRiniSnos misi 
animaciis gasaRebebi. obieqtis gasaRebebi danomrilia marcxnidan 
marjvniv TanmimdevrobiT.  

2. kursoriT mianiSneT erT-erT gasaRebze, da rodesac kursori 
jvris formas miiRebs, rac amorCevis SesaZleblobaze miuTiTebs, 
daawkapuneT Tagvis RilakiT. gasaRebis niSani, feradi kvadratis 
saxiT, TeTrad SeiRebeba _ gasaRebi amorCeulia. erTdroulad 
ramdenime gasaRebis amosarCevad daawkapuneT maTze, klaviS Ctrl-ze 
TiTis dayovnebul mdgomareobaSi. gasaRebebi, rogorc nebismieri 
sxva obieqtebi, SeiZleba amoirCioT CarCoebis saSualebiT.  

3. amorCeuli gasaRebis drois Skalaze gadasaadgileblad, 
daawkapuneT masze da marjvniv an marcxniv gadaaCoCeT, mokarnaxis 
striqonSi cnobebis mixedviT, saidanac SeiZleba gaigoT 
gadasaadgilebeli gasaRebis kadris mimdinare mdebareobis nomeri, 
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magaliTad Moving key(s) from 0 to 25 (25) (gasaRebis gadaadgileba kadr 
0-dan kadr 25-Si (25)). cnobis bolos brWyalebSi mieniSneba gasaRebis 
kadrebSi Serwymis sidide. gadaadgilebis dasrulebis Semdeg Tagvis 
Rilaks xeli auSviT da daawkapuneT bilikebis striqonze gasaRebebs 
gareT, radgan gasaRebis amorCeva aRar gWirdebaT. gasaRebebi 
gadaadgildeba axal mdebareobaSi drois Skalaze, TavianT 
parametrebTan erTad. 

4. gadaadgilebis msvlelobisas gasaRebis kopirebisTvis, 
gamoiyeneT 3ds max-isTvis standartuli ileTi: gadaaadgileT 
gasaRebi klaviS Shift-is dayovnebiT. gasaRebis gadaadgileba aseve 
xdeba misTvis animaciis parametrebis miniWebasTan erTad. mas mere, 
rac gasaRebi gadaadgilebulia an kopirebuli, misi parametrebis 
Secvla SesaZlebelia gasaRebis Tvisebebis fanjris meSveobiT, 
romelic gamoiZaxeba qvemoT ganxiluli konteqsturi menius 
brZanebiT.  

5. gasaRebis an gasaRebebis jgufis gasauqmeblad amoarCieT 
isini da daaWireT klaviSs Delete. gauqmebis brZaneba aseve arsebobs 
gasaRebis konteqstur meniuSi.  

animaciis gasaRebis konteqsturi meniu 

animaciis gasaRebis konteqsturi menius gamosaZaxeblad, romelic 
naCvenebia nax. 1.26.-ze, miuTiTeT gasaRebi kursoriT da daawkapuneT 
Tagvis marjvena RilakiT.  
 

 

(nax. 1.26. 3ds max-is ekranis fragmenti animaciis gasaRebis konte-
qsturi meniuTi) 
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menius zeda nawilSi moTavsebulia droiTi Skalis mimdinare 
poziciaSi animaciis mqone obieqtebisa da am obieqtebis yvela gas-
aRebis sia. magaliTad, nax. 1.26.-ze meniuSi Sedis obieqt Sphere01-is 
oTxi gasaRebi: koordinatebidan X Position, Y Position, Z Position sferos 
yovel koordinatze mdebareobis animaciis sami gasaRebi da masalis 
Specular Level (elvarebis Zala) elvarebis animaciis gasaRebi. am siis 
nebismieri elementis amorCeva iwvevs dailoguri fanjris Key Info-s 
gamoCenas, romelic qvemoT aris ganxiluli. 

gasaRebebis siis garda meniu Semdeg brZanebebs Seicavs:  

 Controller Properties _ brZaneba, romelic xelmisawvdomia mxo-
lod proceduruli kontroliorebis obieqtTan gamoyenebis Sem-
TxvevebSi, iseTebis rogorebicaa siis mixedviT an algoriTmuli 
gamosaxulebis mixedviT marTvis kontroliorebi. iZaxebs qvemenius 
proceduruli kontroliorebisa da maTi komponentebis Tvisebebis 
fanjrebis gamosaZaxebeli brZanebebiTurT;  

 Delete Key _ brZaneba gasaRebebis arCeviTi waSlisTvis gamoi-
Zaxebs qvemenius gasaRebebis siiTurT, romelic analogiuria menius 
zeda nawilSi arsebuli siisa, aseve brZaneba All-is, romelic droiTi 
Skalis mimdinare poziciaSi erTdroulad yvela gasaRebis waSlas 
xdis SesaZlebels;  

 Delete Selected Keys _ bilikebis striqonze amorCeuli yvela 
gasaRebis gauqmebis brZaneba;  

 Filter _ bilikebis striqonSi gasaRebebis arCeviTi asaxulobis 
reJimebis siis Semcveli qvemenius gamosaZaxebeli brZaneba. es re-
Jimebia:  

 All Keys _ yvela gasaRebis gamosaxuleba; es reJimi gulisxmobiT 
amoirCeva; 

 All Transform Keys _ mxolod mdebareobis, mobrunebis an masStabis 
gardaqmnis gasaRebebis gamosaxuleba;  

 Current Transform _ mxolod im gardaqmnebis gasaRebebis gamosax-
uleba, romelTa instrumenti amorCeulia mTavar panelze;  

 Object _ obieqtis modifikatorebis gasaRebebis gamosaxuleba;  

 Material _ obieqtis masalis gasaRebebis gamosaxuleba;  

 Configure _ bilikebis striqonis konfigurirebis 
damatebiTi brZanebebis Semcveli qvemenius gamosaZaxebeli brZaneba:  

 Show Frame Numbers _ bilikebis striqonis Skalaze kadrebis 
nomrebis asaxulobis CarTva/gamorTva;  

 Show Selection Range _ CarTavs/gamorTavs bilikebis striqonis 
Skalis qveS amorCeuli gasaRebebis mier SezRuduli animaciis 
moqmedebis daiapazonis gamosaxulebas. moqmedebis diapazoni aisaxeba 
Savi xazis saziT, boloebSi TeTri markerebiT (nax. 1.27), iseTivea, 
rogorc dialogur fanjaraSi Track View. 
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(nax. 1.27. 3ds max-is ekranis fragmenti animaciis moqmedebis amor-
Ceuli diapazonis asaxulobis reJimSi 0 da 25 kadrebSi gasaRebebs 
Soris) 

 Show Sound Track (xmovani bilikis Cveneba) _ CarTavs/gamorTavs 
xmovani bilikis gamosaxulebas bilikebis striqonis Skalasa da 
moqmedebis diapazonis striqons Soris, Tu animaciis gas-
axmovaneblad gamoiyeneba xmis Camweri, rogorc naCvenebia nax. 1.28.-ze. 
es gansakuTrebiT mosaxerxebelia animaciis moqmedebis SeTanxmebisas 
musikalur TanxlebasTan an saanimacio personaJis tuCebis moZ-
raobis SeTanxmebisas misi saubris CanawerTan; 
 

 

(nax. 1.28. 3ds max-is ekranis fragmenti xmovani bilikis gamosax-
ulebis reJimSi, bilikebis striqonsa da animaciis moqmedebis amor-
Ceuli diapazonebis striqons Soris) 

 Snap to Frames (kadrebTan mibma) _ CarTavs/gamorTavs droiT 
Skalaze gadasaadgilebeli animaciis gasaRebebis mdebareobis mibmis 
reJims drois momentebTan, romlebic Seesabamebian animaciis 
kadrebis sazRvrebs. reJimi gulisxmobis mixedviT aris CarTuli; Tu 
mas gamorTavT, maSin gasaRebebis ganTavseba SeiZleba droiTi Ska-
lis nebayoflobiT wertilebSi;  

 Goto Time (mimdinare drosTan gadasvla) _ animaciis taimeris 
mcocs aiZulebs gadaadgildes Skalis wertilTan, romelic 
Seesabameba animaciis amorCeuli gasaRebis drois moments.  

dialoguri fanjara Key Info da sabrZanebo panel 

Motion-is xveulebi 

dialoguri fanjara, romelic Seicavs monacemebs animaciis gas-
aRebebis Tvisebebis Sesaxeb, Cndeba 3ds max-is ekranze gasaRebebis 
siidan nebismieri elementis amorCevisas, romelic konteqsturi meni-
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us zeda nawilSi mdebareobs. fanjris xedi mniSvnelovnad aris 
damokidebuli amorCeuli gasaRebisTvis daniSnuli animaciis 
kontrolioris tipze. animaciis gasaRebebis Sesaxeb cnobaTa 
fanjrebis sxvadasxva varianti ganxiluli iqneba me-2 Tavis 
ganyofilebaSi `animaciis kontroliorebisa da SemzRudvelebis par-
ametrebis momarTva~.  

es fanjara SeiZleba iyos warmodgenili martivi da gafarToebu-
li saxiT, rogorc naCvenebia nax. 1.29.-ze. fanjris gafarToebuli 
warmodgenisken gadasasvlelad unda daawkapunoT Rilaks Advanced 

(gafarToebuli) fanjris zeda marjvena kuTxeSi, xolo martivi var-
iantis dasabruneblad _ Rilakze Simple (martivi). 
 

   

        a                               b 

(nax. 1.29. dialoguri fanjara Key Info Seicavs marTvis elementebs 
gasaRebis parametrebis mosamarTad da SeiZleba iyos warmodgenili 
martivi (a) da gaSlili (b) saxiT) 

aRniSnul fanjaras uwodeben Key Info-s fanjaras, Tumca ki misi 
saTauri warmodgeba obieqtis saxelwodebidan, romelsac ekuTvnis 
animaciis gasaRebi da miniSnebulia animaciis kontrolioris tipis 
orwertiliT, magaliTad, Sphere01: X Position. fanjris aseTi 
dasaxeleba dakavSirebulia sabrZanebo panel Motion-is ori xveulis 
saxelwodebasTan, romlebic parametrebis SemadgenlobiT mocemuli 
fanjris analogiuria: Key Info (Basic) (gasaRebebis Sesaxeb cnoba (sab-
azo)) da Key Info (Advanced) (gasaRebebis Sesaxeb cnoba (damatebiTi)). 
es xveulebi ganxiluli iqneba me-2 Tavis ganyofilebaSi `animaciis 
kontroliorebisa da SemzRudvelebis parametrebis momarTva~, Bezier-
is kontrolioris ganxilvisas.  

dialoguri fanjris Key Info marTvis elementebis daxmarebiT ani-
maciis gasaRebebis Tvisebebis redaqtirebisTvis, amoarCieT animaciis 
gasaRebis nomeri, risTvisac unda gamoiyenoT ori Rilaki Savi 
isriT, fanjris zeda marcxena kuTxeSi, Semdgom an winamorbed gas-
aRebTan gadasasvlelad. mimdinare gasaRebis nomeri gamoisaxeba te-
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qstur mindorSi Rilakebis marjvniv. Tu daawkapunebT Rilakze 
marjvnisken mimaniSnebeli isriT, dialogur fanjaraSi gamoCndeba 
obieqtis amorCeuli parametris Semdgomi animaciis gasaRebebis 
Tvisebebi, xolo Tu daawkapunebT marcxnisken mimaniSnebel Rilakze 
_ winamdebare gasaRebis. 

animaciis mimdinare kadris dadgomis (kadris nomris) drois mo-
mentis Sesacvlelad gamoiyeneT mricxveli Time. am mricxvelSi 
mniSvnelobis SecvliT SesaZlebelia mimdinare gasaRebis gada-
adgileba misi parametrebiTurT animaciis bilikis gaswvriv (ka-
dridan kadrSi). Tu daakwapunebT Rilakze aso L-iT (Lock _ 
blokireba) kadris nomris mricxvelidan marjvniv, maSin amorCeuli 
gasaRebi dablokili iqneba animaciis mimdinare kadrSi, rac gamori-
cxavs gasaRebis SecdomiT gadaadgilebis SesaZleblobas drois 
Skalaze.  

akontroleT saanimacio parametris mimdinare kadris Sesabamisi 
komponentebis mniSvnelebi (magaliTad, mdebareobis koordinati, 
masStabis koeficienti, elvarebis Zala an masalis feris RGB-
komponentis intensiuroba), mricxvel Time-is qveS ganTavsebul 
mricxvelebSi. magaliTad, obieqtis mdebareobis romelime koordi-
natul RerZze gardaqmnis gasaRebisTvis es iqneba mricxveli Value 

(mniSvneloba). aucileblobis SemTxvevaSi animaciis mosamarTad 
SecvaleT parametrebis mniSvnelebi am mricxvelebSi.  

ori didi Rilaki In (Sesasvleli) da Out (gamosasvleli) emsax-
ureba bezies splainis segmentebis gasworebis variantis amorCevas, 
romelic animirebuli parametris cvlilebis grafikis rols 
asrulebs, animaciis gasaRebis wertilidan marcxniv da marjvniv. am 
Rilakebis daniSnuleba da gamoyeneba, aseve parametrebis, romlebsac 
Seicavs dialoguri fanjris Key Info-s gafarToebuli varianti, ganx-
iluli iqneba qvemoT, ganyofilebaSi `animaciis kontroliorebisa da 
SemzRudvelebis parametrebis momarTva~, kontrolior Bezier-is para-
metrebis ganxilvisas.  

dialoguri fanjara Track View 

dialoguri fanjara Track View animaciis momarTvis ZiriTadi in-
strumentia da emsaxureba animaciis nebismieri gasaRebis para-
metrebis redaqtirebas, romlebic aris scenaSi droiTi segmentis 
farglebSi. is iZleva saSualebas dainiSnos an Seicvalos animaciis 
gasaRebebis kontroliorebi, imarTos saanimacio parametrebis siC-
qare an xasiaTi, drois Skalaze arsebuli gasaRebebis mdebareoba, 
aseve Seiqmnas, gauqmdes, dakopirdes, gadaadgildes an Caisvas ani-
maciis gasaRebebi. garda amisa, fanjara Track View warmoadgens sce-
nis yvela elementis srul sias, iZleva saSualebas animacias daema-
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tos xmovani biliki, daematos da redaqtirdes komentarebi, aseve 
imarTos scenis obieqtebis xilvadoba. 

es fanjara 3ds max-Si ori saxesxvaobiTaa warmodgenili: Track 

View _ Curve Editor da Track View _ Dope Sheet. fanjara Track View-s 
yvela saxesxvaoba SeiZleba Tavisuflad gadaerTos mrudebis redaq-
tirebis reJimidan gasaRebebis diagramis reJimSi da piriqiT, anu 
sruliad urTierTSenacvlebadia.  

dialoguri fanjrebis Track View-s gaxsna da gauqmeba 

erT scenaSi sxvadasxva obieqtis animaciis moxerxebulad 
momarTvisTvis SegiZliaT erTdroulad gamoiyenoT Track View-s 13 
dialoguri fanjara, romlebic inaxeba scenasTan erTad *.max-is ti-
pis failSi.  

bilikebis gadaxedvis fanjrebis marTva xorcieldeba instru-
mentTa panelis Rilakis Open Track View-s meSveobiT, aseve meniu 
Track View-s brZanebebiT.  

fanjara Track View-s gaxsna 

mrudebis redaqtoris modifikaciaSi bilikebis gadaxedvis 
pirveli fanjris gasaxsnelad, ubralod daawkapuneT Rilaks 
Curve Editor (Open) 3ds max-is instrumentebis mTavari panelidan an 
SeasruleT ZiriTadi menius brZaneba Graph Editors ►  Track View _ Curve 

Editor. brZaneba Curve Editor aris aseve konteqsturimenius 
ganyofilebaSi transform, romelic proeqciis aqtiur fanjaraSi 
Tagvis marjvena Rilakis dawkapunebiT gamoiZaxeba.  

gasaRebebis diagramis modifikaciaSi bilikebis gadaxedvis 
fanjris gasaxsnelad, SeasruleT ZiriTadi menius brZaneba Graph Edi-

tors ► Track View _ Dope Sheet. 
bilikebis gadaxedvis damatebiTi fanjrebis gaxsnas emsaxureba 

menius brZaneba Graph Editors ► New Track View. Track View-s fanjrebi-
dan am brZanebis saSualebiT gaxsnili pirveli fanjara SeiZens sax-
elwodebas Untitled 1 (usaxelo 1), meore _ Untitled 2 (usaxelo 2) da a.S.  

fanjara Track View-s gauqmeba 

3ds max-is ekranidan fanjara Track View-s gasauqmeblad sakmarisia 
mis zeda marjvena kuTxeSi Rilak Close-ze daawkapunoT an Track View-
s aqtiur fanjaraSi klaviSebis standartul kombinacias daaWiroT 
Alt+F4. fanjara ekranidan gaqreba, magram misi saxeli gamoCndeba me-
niu Graph Editors-is qvemeniuSi Saved Track Views (bilikebis gadaxedvis 
fanjris Senaxva). am saxelze dawkapunebis Semdeg SeiZleba kvlav 
gamoiZaxoT fanjara adre dayenebuli parametrebis nakrebiTurT. 
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Track View-s damatebiTi fanjrebis sruli gauqmebisTvis unda air-
CioT menius brZaneba Graph Editors ►Delete Track View. gamoCndeba dia-
loguri fanjara Delete Track View. dialoguri fanjris Delete Track 

View-s siaSi amoarCieT fanjara Track View-s saxeli, romelic unda 
gaauqmoT da daawkapuneT Rilaks OK.  

dialoguri fanjris Track View-s interfeisi 

dialogur fanjrebs Track View _ Curve Editor da Track View _ Dope 

Sheet, romlebic naCvenebia nax. 1.30.-ze, aqvs menius striqoni da in-
strumentebis panelebis nakrebi fanjris qveda da zeda napirebis 
gaswvriv. dialoguri fanjris orive saxesxvaoba or nawilad aris 
gayofili: marcxniv mdebareobs animaciis kontroliorebis fanjara 
(controller window), marjvniv _ animaciis gasaRebebis fanjara (key win-

dow), romelic, Tavis mxriv, horizontalur bilikebad _ animaciis 
bilikebad aris dayofili. 
 

 

a 

 

b 

(nax. 1.30. dialoguri fanjrebi Track View _ Curve Editor (a) da Track 
View _ Dope Sheet (b)) 
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instrumentebis panelebi 

dialoguri fanjris Track View-s nebismieri saxesxvaobis instru-
mentebis panelebis ekranze gamosatanad an xedidan gasaqrobad gam-
oiyeneba 3ds max-isTvis standartuli meTodi. unda daayenoT kurso-
ri nebismieri panelis marcxena napirSi da Tagvis marjvena RilakiT 
daawkapunoT. gamoCenil meniuSi aucileblad unda airCioT brZaneba 
Syow Toolbars (panelebis Cveneba). qvemeniuSi, romelic naCvenebia nax. 
1.31.-ze, CamoTvlilia fanjris yvela xelmisawvdomi paneli. asaxuli 
panelebi moniSnulia. nebismieri panelis saCveneblad an dasafarad 
ubralod amoirCeT saWiro brZaneba am meniudan. 
 

 

(nax. 1.31. dialoguri fanjris Track View _ Curve Editor interfeisis 
mosamarTi konteqsturi menius qvemeniu Show Toolbars) 

instrumentebis calkeuli panelebis Rilakebis daniSnuleba da 
gamoyeneba ganxilulia mogvianebiT ganyofilebebSi `bilikebis gad-
axedvis marTvis instrumentebi~, `Track View _ Curve Editor-is fanjris 
instrumentTa panelebi~ da `Track View _ Dope Sheet-is fanjris in-
strumentTa panelebi~.  

fanjara Track View-s saCvenebeli elementebis arCeva 

fanjara Track View-s elementebis Semadgenlobis momarTvas emsax-
ureba interfeisis momarTvis konteqsturi menius brZaneba Show UI 
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Elemenets (interfeisis elementebis Cveneba), romelic naCvenebia nax. 
1.31.-ze.  

am brZanebis amorCeva gamoiZaxebs qvemenius, romelic Semdegi 
brZaneba-gadamrTvelebis nakrebs Seicavs: Menu Bar (menius striqoni), 
Controller Window (kontroliorebis fanjara), Key Window (gasaRebebis 
fanjara), Scroll Bars (gadaxvevis zolebi), Time Ruler (drois Skala). am 
brZanebebidan nebismieris amorCeva iwvevs interfeisis Sesabamisi el-
ementis gamosaxulebaze uaris Tqmas. elementis Cvenebis aRsadgenad 
kidev erTxel unda airCioT saWiro brZaneba.  

animaciis kontroliorebis fanjara 

fanjara Track View-s orive saxesxvaobis animaciis 
kontroliorebis fanjara Seicavs gaSlis unaris mqone xismagvar 
ierarqiul sias scenis yvela elementis CamonaTvaliT, maTi saxasi-
aTo parametrebiTurT, obieqtebis, masalebis, xmebisa da gare 
samyaros efeqtebis CaTvliT (nax. 1.32). xis yoveli totis gaSla 
SeiZleba, Tu daawkapunebT rgols niSniT `plusi~, totis saxelis 
gverdiT. ierarqiis xis yovel elementTan dakavSirebulia biliki, 
romelic ganTavsebulia mis sapirispirod bilikebis Sesworebis 
fanjaraSi da Seicavs elementis animaciis gasaRebebs an para-
metrebis statikur mniSvnelebs, Tu elements ar aqvs animacia. 
 

 

(nax. 1.32. dialoguri fanjris Track View ierarqiuli xe) 
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aRniSnul fanjaras es saxelwodeba ewoda imis gamo, rom masSi 
moTxovnis mixedviT SeiZleba aisaxos samganzomilebiani scenis 
nebismieri elementis yvela saanimacio parametris animaciis 
kontroliorebis saxelwodebebi. 

ierarqiuli sia Semdeg elementebs Seicavs:  

 World (Zireuli elementi) _ scenis Zireuli elementi, romlis 
biliki swrafi globaluri Sesworebis mizniT erT diapazonSi aer-
Tianebs ierarqiuli siis iseTi elementebis animaciis gasaRebebis 
moqmedebis diapazonebs, rogorebicaa Sound (xma), Environment (gare 
samyaro), Medit Materials (sawyisi masalebi) da Scene Materials (scenis 
masalebi); 

 Sound (xma) _ xmovani biliki, romelic iZleva saSualebas 
daamatos animaciis xmovani Tanxleba, aseve animacia xmasTan (failSi 
Caweril xmasTan an metronomis dartymebTan) sinqronSi ganaxor-
cielos;  

 Video Post (videomontaJi) _ biliki, romelic iZleva saSu-
alebas moimarTos videomontaJis modulis filtrebis animaciis par-
ametrebi;  

 Global Tracks (saerTo bilikebi) _ ierarqiuli xis toti, rom-
lis bilikebi zogadi daniSnulebis animaciis kontroliorebis 
Senaxvis saSualebas iZleva. am kontroliorebis moxmoba SeiZleba 
scenis sxva elementebis animaciis dros. Tu zogadi daniSnulebis 
bilikze moaTavsebT sxva bilikebis kontroliorebis nimuSs, maSin 
am nimuSis parametrebis cvlilebiT, SeiZleba scenis elementebis 
mTeli rigis animaciaze erTdroulad zemoqmedeba;  

 Raitrace Engine Globals (matrasirebelis (gamtarebelis) zogadi 
parametrebi) _ ierarqiis xis toti, romlis bilikebi Seicavs 
sxivebis trasirebis algoriTmis zogad parametrebs;  

 Environment (gare samyaro) _ ierarqiis xis toti, romlis 
bilikebi Seicavs scenis fonis, globaluri ganaTebisa da gare 
samyaros efeqtebis parametrebs; 

 Render Effects (efeqtebis vizualizacia) _ ierarqiis xis toti, 
romlis bilikebi Seicavs optikuri efeqtebis filtrebis para-
metrebs;  

 Render Elements (elementebis vizualizacia) _ ierarqiis xis 
toti, romlis bilikebi Seicavs gamosaxulebis elementebis gan-
calkevebuli vizualizaciis parametrebs, Sreobrivi kompozi-
ciisTvis;  

 Renderer (vizualizatori) _ ierarqiis xis toti, romlis 
bilikebi Seicavs vizualizaciis algoriTmis mosamarT zogad para-
metrebs;  
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 Global Shadow Parameters (Crdilebis zogadi parametrebi) _ ier-
arqiuli xis toti, romlis bilikebi Seicaven sinaTlis wyaros mier 
miyenebuli Crdilebis mosamarT zogad parametrebs;  

 Scene Materials (scenis masalebi) _ ierarqiuli xis toti, rom-
lis bilikebi mimdinare scenaSi gamosayenebeli yvela masalis para-
metrebs Seicaven. sanam masalebi ar aris daniSnuli, es toti car-
ielia;  

 Medit Materials (sawyisi masalebi) _ ierarqiuli xis toti, 
romlis bilikebi Seicavs gulisxmobiT dadgenili 24 masalis sawyis 
parametrebs. es masalebi SeiZleba saerTod ar daeniSnos scenis arc 
erT obieqts;  

 Objects (obieqtebi) _ ierarqiuli xis toti, romelic Seicavs 
scenis yvela obieqtis sias. Tu nacrisferi kubis saxis niSnis 
marcxniv Cans kvadrati niSniT `plusi~, maSin obieqtebis xelmisawv-
domobisTvis unda daawkapunoT am kvadratze.  

Tu ierarqiuli sia ar Tavsdeba fanjaraSi, SeiZleba misi Sexveva 
sabrZanebo panelis xveulis msgavsad. arc is unda daiviwyoT, rom 
bilikebis gadasaxedi fanjris gaSla mTel ekranze SeiZleba.  

Tu Tagvis marjvena RilakiT daawkapunebT animaciis 
kontroliorebis fanjaraSi, gamoCndeba meniu (nax. 1.33). 
 

 

(nax. 1.33. dialoguri fanjris Track View-s animaciis 
kontroliorebis fanjris konteqsturi meniu) 
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konteqsturi meniu Semdeg brZanebebs Seicavs:  

 Auto Expand (avtomaturad gaSla) _ iZaxebs qvemenius, romelic 
Seicavs brZaneba-gadamrTvelebis nakrebs. yoveli maTgani emsaxureba 
ierarqiuli siis Semdegi elementebis qvexeebis avtomaturad gaSlis 
reJimis CarTva/gamorTvas:  

 Selected (amorCeulebi) _ uzrunvelyofs ierarqiis xis im bilike-
bis avtomatur gaSlas, romlebic scenis amorCeul obieqtebs 
Seesabameba;  

 Transforms (gardaqmnebi) _ uzrunvelyofs obieqtebis gardaq-
mnebis bilikebis avtomatur gaSlas;  

 XYZ Components (XYZ-komponentebi) _ uzrunvelyofs koordinatTa 
yoveli RerZisTvis calke gardaqmnis bilikebis avtomatur gaSlas;  

 Base Objects (sabazo obieqtebi) _ uzrunvelyofs obieqtebis saba-
zo saxasiaTo parametrebis totebis avtomatur gaSlas, rogorebicaa 
simaRle, sigane, radiusi da a.S.;  

 Modifiers (modifikatorebi) _ uzrunvelyofs modifikatorebis 
bilikebis avtomatur gaSlas;  

 Materials (masalebi) _ uzrunvelyofs masalebis bilikebis avto-
matur gaSlas;  

 Children (Svilobilebi) _ uzrunvelyofs im obieqtebis bilikebis 
avtomatur gaSlas, romlebic Svilobilebad iTvlebian amorCeuli 
obieqtebisTvis.  

 Manual Navigation (xeliT navigacia) _ gamorTavs ierarqiuli 
siis totebis avtomaturad gaSlis reJims; 

 Properties (Tvisebebi) _ siis amorCeuli elementisTvis iZaxebs 
dialogur fanjaras animaciis kontroliorebis Tvisebebis aRweriT;  

 Assign Controller (kontrolioris daniSvna) _ iZaxebs fanjaras 
im kontrolioris amosarCevad da dasaniSnad, romelic mogvianebiT 
iqneba ganxiluli me-2 Tavis ganyofilebaSi `fanjara Track View-Si 
kontroliorebis daniSvna da Secvla~; 

 Copy (kopireba), Paste (Casma) _ brZanebebis wyvili erTi 
bilikidan meoreze kontroliorebis kopirebisa da CasmisTvis;  

 Make Unique (unikalurad qceva) _ animaciis kontrolioris 
dublikat-nimuSis damoukidebel nimuSad gardaqmnis brZaneba.  

animaciis gasaRebebis fanjara 

dialoguri fanjris Track View orive saxesxvaobis animaciis gas-
aRebebis fanjara aRWurvilia drois SkaliT, romelic fanjris qve-
da nawilSi mdebareobs da graduirebulia drois mimdinare er-
TeulebSi, romlebic arCeulia dailogur fanjaraSi Time Configura-

tion. gulisxmobis mixedviT Skala inomreba kadrebSi. Skalis gada-
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adgileba SeiZleba zemoT da qvemoT, drois aTvlis 
moxerxebulobisTvis misi nebismier bilikTan axlos mosaTavseblad.  

fanjara Track View-s ori saxesxvaobis animaciis gasaRebebis 
fanjrebis Semadgenloba mniSvnelovnad gansxvavdeba.  

dialoguri fanjris Track View _ Curve Editor animaciis gasaRebebis 
fanjara, romelic adre naCvenebi iyo nax. 1.30, a-ze, daniSnulia ani-
maciis funqciuri mrudebis gadasaxedad da redaqtirebisTvis _ 
grafikebis, ilustrirebuli xasiaTebis da droSi sakvanZo para-
metrebis cvlilebebis sididis.  

funqciuri mrudis xedi iZleva saSualebas TvalsaCinod war-
movidginoT obieqtis qceva animaciis procesSi. mrudis yoveli 
daxrili ubani axasiaTebs obieqtis sakvanZo parametris cvlilebas, 
Tanac rac ufro magaria daxra, miT maRalia cvlilebis siCqare.  

koordinatuli RerZebis mixedviT obieqtis gardaqmnis funqciuri 
mrudebi sxvadasxva feriT aRiniSneba: RerZebis X, Y da Z-is mixedviT 
gardaqmnis garfikebs Sesabamisad aqvs wiTeli, mwvane da lurji 
ferebi. Tu gardaqmna erTnairad gamoiyeneba samive RerZTan, maSin 
mxolod erTi funqciuri mrudi gamoisaxeba; Tu daemTxveva gardaq-
mnebi or RerZTan, ori mrudi gamoisaxeba.  

dialoguri fanjara Track View _ Curve Editor iZleva saSualebas 
erTdroulad asaxos ramdenime bilikis funqciuri mrudebi, ro-
melTa saxelebi unda amoirCes ierarqiul siaSi klaviS Ctrl-ze day-
ovnebiT. Tu daawkapunebT romelime bilikis erT-erT funqciur 
mrudze, aRniSnuli bilikis yvela mrudi gaaqtiurdeba. 

aqtiur funqciur mrudebze Cndeba mmarTveli markerebi 
kvadratebis saxiT, parametris sakvanZo mniSvnelebis Sesabamisad, 
romlis qceva ilustrirdeba funqciuri mrudis mier. Tu daaw-
kapunebT romelime aseT markerze an markerebis jgufis irgvliv 
gaSliT CarCos, maSin isini amoirCevian. aseTi markerebis feri Te-
Tri xdeba. amorCeuli markerebi nebas rTaven Seicvalos rogorc 
maTi mdebareoba drois Skalaze, ise ricxobrivi mniSvneloba. ani-
maciis gasaRebis dawyebis drois momenti (kadri) da ricxobrivi 
mniSvneli aisaxeba yoveli amorCeuli markeris marjvniv dialoguri 
fanjris Track View-s qveda nawilSi Rilak Show Selected Key Stats-ze 
(gasaRebebis statistikis Cveneba) dawkapunebis Semdeg. 

fanjris Track View _ Dope Sheet animaciis gasaRebebis fanja-
ra aseve iZleva saSualebas redaqtirdes animacia, romelic war-
modgenilia, oRondac, ara mrudebis saxiT, aramed bilikebis, maTze 
ganTavsebuli animaciuri gasaRebebis niSnebiTurT an am gasaRebebis 
moqmedebis diapazonebis saxiT.  

gulisxmobis mixedviT fanjris Track View _ Dope Sheet marjvena na-
wilSi aisaxeba scenis elementebis animaciis parametrebis moqmedebis 
diapazoni da gasaRebebi. moqmedebis diapazonebi (range) gamoisaxeba 
gasqelebuli Savi xazis saxiT, boloebSi TeTri kvadratuli mark-
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erebiT, rogorc naCvenebi iyo nax. 1.30, b.-ze, da axdens drois zogadi 
xangrZlivobis demonstrirebas, romlis ganmavlobaSic scenis ele-
menti animacias eqvemdebareba. animaciis gasaRebebidan nebismieri _ 
aris mxolod drois SkalasTan mibmuli obieqtis, masalis an gare 
samyaros efeqtis romelime parametris gardaqmna. amitom gasaRebebi 
redaqtirebis fanjaraSi aisaxeba sxvadasxva feris marTkuTxedebis 
saxiT aRniSnuli parametris bilikze, droiTi Skalis im wertilSi, 
romelic sakvanZo kadrs Seesabameba. bilikebis gadaxedvis fanjris 
instrumentuli saSualebebis gamoyenebiT SeiZleba calkeuli gas-
aRebebis gauqmeba, gadaadgileba drois Skalaze, kopireba da a.S. 
gasaRebis gardasaqmnelad is unda amoarCioT. gasaRebis amorCeva 
zustad ise xdeba, rogorc scenis obieqtebis amorCeva: daayeneT 
kursori gasaRebis niSanze da daawkapuneT Tagvis RilakiT; 
erTdroulad ramdenime gasaRebis amosarCevad daayovneT klaviSi 
Ctrl, amoarCieT gasaRebebi CarCoTi da a.S. amorCeuli animaciis gas-
aRebi aisaxeba TeTri marTkuTxediT. Tu parametri ar eqvemdebareba 
animacias, maSin Sesabamis bilikze aisaxeba misi fiqsirebuli ricxo-
brivi mniSvneloba. bilikebis Sesworebis fanjaraSi vertikaluri 
xazi aRniSnavs drois moments, romelic animaciis mimdinare kadrs 
Seesabameba.  

fanjris Track View-s meniu 

dialoguri fanjara Track View _ Curve Editor rva menius Seicavs: 
Modes (reJimebi), Settings (mosamarTebi), Display (gamosaxuleba), Control-

ler (kontroliori), Tracks (bilikebi), Keys (gasaRebebi), Curves 
(mrudebi) da Utilities (momsaxure programebi). 

fanjaraSi Track View _ Dope Sheet ar aris meniuebi Display da Curves, 
samagierod emateba meniu Time (dro). menius brZanebebis Semadgenlo-
bac icvleba fanjris modifikaciis mixedviT.  

dialoguri fanjris Track View-s orive saxesxvaobis menius bevri 
brZaneba ubralod imeorebs instrumentTa panelebis Sesabamis Ril-
akebs, romlebic Semdeg ganyofilebebSi iqneba ganxiluli.  

meniu Modes 

meniu Modes Seicavs sul or brZanebas: Curve Editor da Dope Sheet. 
nebismieri am brZanebis amorCeva dialogur fanjaras Track View gad-
arTavs Sesabamis reJimze. amgvarad, mrudebis redaqtoris fanjara 
SeiZleba gadaaqcioT gasaRebebis diagramis fanjrad da piriqiT.  



 70 

meniu Settings 

meniu Settings Seicavs brZanebebis nakrebs, romlebic marTaven ier-
arqiuli xis gamosaxulebas fanjris Track View marcxena nawilSi. 
ZiriTadad, fanjris Track View _ Curve Editor aRniSnul meniuSi aris 
brZanebebi:  

 Interactive Update (interaqtiuli ganaxleba) _ CarTavs da 
gamorTavs proeqciis fanjrebSi interaqtiuli ganaxlebis reJims 
fanjara Track View-s fanjaraSi animaciis momarTvaze muSaobis dros. 
ganaxlebis CarTul reJimSi yofnisas cvlilebebi aisaxeba proeqciis 
fanjrebSi maSinve, magaliTad, pirdapir gasaRebis gadaadgilebis 
dros. gamorTul reJimSi yofnisas cvlilebebi aisaxeba mxolod mas 
Semdeg, rac xels aiRebT Tagvis Rilakidan;  

 Sync Cursor Time (drois kursorTan sinqronireba) _ am reJimis 
CarTvis dros fanjara Track View-s animaciis gasaRebebis 
ganyofilebis nebismier wertilSi dawkapuneba iwvevs animaciis taim-
eris mcocis gadaadgilebas dawkapunebis wertilSi. sanam Tagvis 
Rilakidan xeli ar gaqvT aSvebuli, mcoci amorCeul wertilSi 
iqneba. rogorc ki Rilakidan xels auSvebT, taimeris mcoci sawyis 
mdgomareobas daubrundeba;  

 Manual Navigation (xeliT navigacia) _ gamorTavs ierarqiuli 
siis totebis avtomaturad gaSlis reJims;  

 Auto Expand (avtomaturad gaSla) _ iZaxebs qvemenius, romelic 
brZaneba-gadamrTvelebis nakrebs Seicavs. yoveli maTgani emsaxureba 
ierarqiuli xis Semdegi elementebis qvexeebis avtomaturad gaSlis 
reJimis CarTva/gamorTvas, da yvela isini adre iyo ganxiluli ier-
arqiis xis fanjris konteqsturi menius ganxilvisas; 

 Auto Select (avtomaturi amorCeva) _ iZaxebs qvemenius, romelic 
Seicavs brZaneba-gadamrTvelebis nakrebs. yoveli maTgani emsaxureba 
bilikebis amorCevas, romlebic avtomaturad amoirCevian fanjara 
Track View-Si misi gaxsnis dros;  

 Auto Scroll (avtomaturad gadaxveva) _ iwvevs qvemenius, romelic 
or brZaneba-gadamrTvels Seicavs:  

 Selected _ fanjara Track View-s gaxsnis Semdeg am brZanebis 
CarTvis dros, kontroliorebis ganyofilebaSi sia ise gadaexveva, 
rom fanjris zeda nawilSi Candes siiT pirveli amorCeuli obieqti; 

 Objects _ fanjris gaxsnis Semdeg am brZanebis CarTvisas 
kontroliorebis ganyofilebaSi sia ise gadaexveva, rom Candes sce-
nis obieqtebis siis dasawyisi. 

dialoguri fanjris Track View _ Dope Sheet meniuSi Settings aris 
damatebiTi brZanebebi Modify Subtree (qvexis modifikacia) da Modify 

Child Keys (Svilobili gasaRebebis modifikacia). es brZanebebi in-
strumentTa panelis Display-s Sesabamisi Rilakebis analogiuria da 
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ganxiluli iqneba mogvianebiT ganyofilebaSi `fanjara Track View _ 

Dope Sheet-is instrumentTa panelebi~.  

meniu Display 

meniu Display aris mxolod dialogur fanjaraSi Track View _ Curve 

Editor da Semdeg brZanebebs Seicavs:  

 Selected Key Stats (amorCeuli gasaRebis statistika) _ fanjara 
Track View _ Curve Editor-is qveda napirSi moTavsebuli Rilakis Show 

Selected Key Stats-is brZaneba-analogia, romelic ganixileba 
ganyofilebaSi `bilikebis gadaxedvis marTvis instrumentebi~.  

 All Tangets (yvela Semxebi) _ rTavs yvela gasaRebis yvela 
Semxebi veqtoris Cvenebas funqciur mrudebze fanjara Track View-s 
animaciis gasaRebebis ganyofilebaSi;  

 Custom Icons (specialuri niSnebi) _ gamorTavs 
kontroliorebis ganyofilebaSi obieqtebis samganzomilebiani 
tonirebuli niSnebis Cvenebas, rogorc naCvenebia nax. 1.34.-ze; 
 

 

(nax. 1.34. fanjara Track View _ Curve Editor-is aniamciis 
kontroliorebis ganyofilebaSi aisaxeba obieqtebis tipebis sam-
ganzomilebiani tonirebuli niSnebi) 

 Keyable Icons (saanimacio bilikebi) _ instrumentTa panelis 
Curves-is Rilakis Show Keyable Icons-is brZaneba-analogia, romelic 
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ganixileba mogvianebiT ganyofilebaSi `fanjara Track View _ Curve 

Editor-is instrumentTa panelebi~;  

 Hide Non-Selected Curves (daifaros araamorCeuli obieqtebis 
mrudebi) _ am brZanebis CarTvisas scenis araamorCeuli obieqtebis 
funqciuri mrudebi ifareba mrudebis redaqtoris fanjaraSi; 

 Show Non-Selected Curves (araamorCeuli obieqtebis mrudebis 
Cveneba) _ am brZanebis CarTvisas funqciuri mrudebi gamoCndeba 
mrudebis redaqtoris fanjaraSi scenis araamorCeuli 
obieqtebisTvisac ki;  

 Freeze Non-Selected Curves (aramorCeuli obieqtebis mrudebis 
gayinva) _ am brZanebis amorCevisas scenis araamorCeuli obieqtebis 
funqciuri mrudebi demonstrirdeba mrudebis redaqtoris fanjara-
Si, Tumca ar aris xelmisawvdomi SesworebisTvis;  

 Filters (filtrebi) _ gamoiZaxebs dialogur fanjaras Filters, 
romelic ganxilulia mogvianebiT ganyofilebaSi `fanjara Track 

View _ Curve Editor-is instrumentTa paneli~, instrumentTa panelis 
Keys-is Rilak Filters-is ganxilvisas.  

meniu Controller 

meniu Controller Seicavs brZanebebs animaciis kontroliorebis dan-
iSvnis, gauqmebis, kopirebisa da CasmisTvis, aseve kontroliorebis 
dublikatebisTvis unikaluri Tvisebebis miniWebisTvis. garda amisa, 
am menius meSveobiT SesaZlebelia parametruli mrudebis eqstrap-
olaciis variantebis dayeneba animaciis moqmedebis diapazonis far-
glebs gareT. am menius brZanebebis Semadgenloba erTnairia fanjara 
Track View-s orive saxesxvaobisTvis.  

ZiriTadad es meniu Seicavs brZanebebs:  

 Assign (daniSvna) _ iZaxebs kontrolioris arCevisa da daniS-
vnis fanjaras, romelic ganixileba mogvianebiT me-2 Tavis 
ganyofilebaSi `kontroliorebis daniSvna da Secvla fanjaraSi 
Track View~; 

 Delete Controller (kontrolioris gauqmeba) _ iZleva saSualebas 
kontroliorebis zogierTi tipi gauqmdes;  

 Keyable (saanimacioebi) _ ama Tu im amorCeuli bilikis ani-
maciis SesaZleblobis CarTva/gamorTva. im bilikebis dasadgenad, 
romlebic animacias uSveben, unda CarToT niSnebi gasaRebebis saxiT, 
meniu Display-s brZaneba Keyable Icons-is gamoyenebiT. bilikze animaciis 
gamorTuli SesaZleblobiT, gasaRebis niSani gadaixazeba;  

 Copy (kopireba), Paste (Casma) _ brZanebebis wyvili animaciis 
kontrolioris erTi bilikidan dasakopireblad da meoreze an ram-
denime sxva bilikze Casasmelad;  
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 Collapse Controller (kontrolioris Sexveva) _ es brZaneba gam-
oiyeneba proceduruli kontroliorebis gardasaqmnelad 
kontroliorTa erT tipSi, romlebic dafuZnebulia animaciis gas-
aRebebze;  

 Make Unique (unikalurad qceva) _ animaciis kontrolioris 
dublikat-nimuSis damoukidebel aslad gardaqmnis brZaneba;  

 Out of Range Types (eqstrapolaciis tipebi) _ instrumentTa pan-
el Curves-is Rilakis Parameter Curve Out-of-Range Types-is brZaneba-
dublikati. aRniSnuli paneli ganixileba mogvianebiT ganyofilebaSi 
`fanjara Track View _ Curve Editor-is instrumentTa panelebi~; 

 Properties (Tvisebebi) _ siis amorCeuli elementisTvis iZaxebs 
dialogur fanjaras animaciis kontrolioris Tvisebebis 
aRweriTurT.  

meniu Tracks 

meniu Tracks-is (bilikebi) brZanebaTa Semadgenloba erTnairia 
fanjara Track View-s orive saxesxvaobisTvis. am menius brZanebebi 
iZleva saSualebas daamatos an gaauqmos komentarebisa da 
obieqtebis xilvadobis bilikebi; ZiriTadad es brZanebebia:  

 Note Track (komentarebis biliki) _ iwvevs qvemenius ori brZane-
biT: Add (damateba) da Remove (gauqmeba), romlebic emsaxureba komen-
tarebis bilikebis gauqmebas an damatebas fanjara Track View-s amor-
Ceul bilikebTan. komentarebis bilikebis Sesaxeb ufro 
dawvrilebiT waikiTxeT instrumentTa panel Tools-is Rilakis Add 

Note Track-is aRwera ganyofilebaSi `fanjara Track View _ Curve Editor-
is instrumentTa panelebi~; 

 Visibility Track (xilvadobis biliki) _ iZaxebs qvemenius ori 
brZanebiT: Add da Remove, romlebic emsaxureba xilvadobis bilikis 
damatebas amorCeuli obieqtebis bilikebTan da amgvari bilikis gau-
qmebas. ufro dawvrilebiT xilvadobis bilikis Sesaxeb waikiTxeT 
instrumentTa panelis Tools-is Rilakis Add Visibility Track-is aRwera 
ganyofilebaSi `fanjara Track View _ Curve Editor-is instrumentTa pan-
elebi~.  

meniu Keys 

meniu Keys Seicavs brZanebebs, romlebic iZleva animaciis gasaRe-
bebis damatebis, gauqmebis, daZvris an masStabirebis saSualebas. 
garda amisa, iqvea Tavmoyrili gasaRebebis kadrebTan mibmis, talRo-
vani amorCevis an gasaRebebis raodenobis Semcirebis reJimebis 
CasarTveli brZanebebi. am menius brZanebebis Semadgenloba erTnairia 
fanjara Track View-s orive saxesxvaobisTvis.  
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meniu Keys-is iseTi brZanebebi, rogoricaa Add Keys (gasaRebebis 
damateba), Reduce Keys (gasaRebebis ricxvis Semcireba), Move (gada-
adgileba), Slide (daZvra), Scale Values (mniSvnelobis masStabireba), Scale 

Keys _ Time (gasaRebebis masStabireba _ dro) da Snap Frames (kadrTan 
mibma), mrudebis redaqtoris Curves da instrumentTa panelis Keys-is 
Sesabamisi Rilakebis analogebia, romlebic mogvianebiT iqneba 
aRwerili ganyofilebaSi `fanjara Track View _ Curve Editor-is instru-
mentTa panelebi~. 

garda amisa, aris kidev brZanebebi:  

 Use Soft Select (talRovani amorCevis gamoyeneba) _ rTavs gas-
aRebebis talRovani amorCevis reJims. mrudebis redaqtoris fanjris 
am reJimSi SeiZleba gardaiqmnas ara marto amorCeuli gasaRebebi, 
aramed is gasaRebebic, romlebic amorCeulebis siaxloves arian 
ganTavsebuli garkveuli ubnis farglebSi, romlis zomebi mieTiTeba 

brZaneba Soft Select Settings-is (talRovani amorCevis momarTva) meSve-
obiT;  

 Soft Select Settings _ am brZanebis amorCeva iwvevs fanjara Track 

View-s qveda nawilSi axali instrumentTa panelis Soft Selection-is 
gamoCenas, romelic naCvenebia nax. 1.35.-ze. am panelze SeiZleba 

mieTiTos mricxvel Range-Si amorCevis gavlenis olqis radiusi da 

daqveiTebis siCqare mricxvelSi Fallof. Rilak Soft-ze dawkapuneba 
rTavs talRovani amorCevis reJimis moqmedebas, msgavsad brZanebisa 

Use Soft Select. 
 

 

(nax. 1.35. instrumentTa paneli Soft Selection) 

 Align to Cursor (kursoris mixedviT gaTanabreba) _ rTavs amor-
Ceuli gasaRebebis jgufis gaTanabrebis reJims. amoarCieT gasaRebebi, 
gadaaCoCeT animaciis taimeris mcoci saWiro kadris niSnulTan da 
SeasruleT mocemuli brZaneba. gasaRebebi ise gadaadgildebian, rom 
yvelaze marcxena, mcocis mier amorCeul kadrSi aRmoCndes.  

meniu Curves 

meniu Curves aris mxolod dialogur fanjaraSi Track View _ Curve 

Editor. am menius brZanebebi iZleva saSualebas animaciis amorCeul 

bilikebs daematos mrudebis daCqarebis (Ease Curve) da mrudebis 
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gaZlierebis (Multiplier Curve) bilikebi an gaauqmos am mrudebis 
bilikebi.  

meniuSi Sedis Semdegi brZanebebi:  

 Apply _ Ease Curve (daCqarebis mrudis gamoyeneba) _ amorCeul 
parametrs, romlis qcevac funqciuri mrudiT xasiaTdeba, amatebs 
daCqarebis mrudis biliks. daCqarebis mrudi iZleva saSualebas 
damatebiT imarTos parametris droSi cvlilebis siCqare, romelic 
funqciuri mrudiT aris daxasiaTebuli. daCqarebis mrudis gasaRe-
bebi da moqmedebis diapazonebi SeiZleba iseve redaqtirdes, rogorc 
nebismieri sxva bilikis gasaRebebi;  

 Apply _ Multiplier Curve (gaZlierebis mrudis gamoyeneba) _ am 
brZanebis amorCeva parametris amorCeul biliks, romlis qceva xasi-
aTdeba funqciuri mrudiT, amatebs gaZlierebis mrudis biliks. 
gaZlierebis mrudis mniSvnelebi yvela wertilSi emsaxureba para-
metris sidideebis masStabur mamravlebs. gaZlierebis mrudebis gas-
aRebebi da moqmedebis diapazonebi SeiZleba iseve redaqtirdes, 
rogorc nebismieri sxva bilikis gasaRebebi;  

 Remove (gauqmeba) _ auqmebs aCqarebis an gaZlierebis mrudebis 
amorCeul biliks an bilikebis nakrebs;  

 On/Off (CarTva/gamorTva) _ amorCeul biliks amatebs 

kontroliors On/Off, romlis aRwera xdeba me-2 TavSi `animaciis 
kontroliorebi da SemzRudvelebi~;  

 Ease Curve Out-of-Ranges Types (aCqarebis mrudis eqstrapolaciis 
tipi) _ iZaxebs dialogur fanjaras, romelic iZleva saSualebas 
amoirCies aCqarebis mrudis moqmedebebs Soris eqvsidan erTi vari-
anti, animaciis gasaRebebis moqmedebis diapazonis sazRvrebs gareT. 
es fanjara ar gansxvavdeba im fanjrisgan, romelic ganxiluli 

iqneba instrumentis Parameter Curve Out-of-Range Types-is aRwerisas 

ganyofilebaSi `fanjara Track View _ Curve Editor-is instrumentTa pan-
elebi~; 

 Multiplier Curve Out-of-Ranges Types (gaZlierebis mrudis 
eqstrapolaciis tipi) _ iZaxebs dialogur fanjaras, romelic 
iZleva saSualebas animaciis gasaRebebis moqmedebebis diapazonis 
farglebs gareT gaZlierebis mrudis moqmedebebs Soris eqvsidan 
erT-erTi varianti iqnas amorCeuli. es fanjara ar gansxvavdeba im 

fanjrisgan, romelic ganxiluli iqneba instrument Parameter Curve 

Out-of-Range Types-is aRwerisas ganyofilebaSi `fanjara Track View _ 

Curve Editor-is instrumentTa panelebi~.  
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meniu Time 

meniu Time (dro) aris mxolod dialogur fanjaraSi Track View _ 

Dope Sheet da Seicavs brZanebebs, romlebic iZlevian saSualebas 
amorCeul iqnas droiTi segmentebi animirebuli parametrebis 
bilikebze, kopirdes an amoiWras bilikebis amorCeuli droiTi seg-
mentebi, bilikebis sxva wertilebSi Caisvas aseTi segmentebi, aseve 
mimarTos animaciis drois msvleloba.  

am menius yvela brZaneba aris analogi instrumentTa panelis 

Time-is Rilakebisa, romlebic ganxilulia ganyofilebaSi `fanjara 

Track View _ Dope Sheet-is instrumentTa panelebi~.  

meniu Utilities 

meniu Utilities (momsaxure programebi) Seicavs erTaderT brZanebas, 
Track View Utilities, romelic emsaxureba amave saxelwodebis dialogu-
ri fanjris gamoZaxebas, romlis meSveobiTac SesaZlebelia dia-
loguri fanjris Track View-s sxvadasxva damxmare programis amorCe-
va.  

bilikebis gadaxedvis marTvis instrumentebi 

fanjara Track View-s orive saxesxvaobis qveda nawilSi gan-
Tavsebulia Semdegi Rilakebi, romlebic bilikebis gadaxedvis marT-
vas emsaxureba:  

 Zoom Selected Object (amorCeuli obieqti zemoTken) _ Rilaki, 
romelic fanjara Track View-s qveda marcxena kuTxeSia moTavsebuli, 
uzrunvelyofs ierarqiuli xis vertikalur gadaxvevas ise, rom 
amorCeuli obieqti ierarqiis fanjaraSi siis zeda nawilSi moxvdes. 
bilikebis Sesworebis fanjaraSi bilikebi gadaexveva ierarqiul si-
asTan sinqronulad;  

 Show Selected Key Stats (gasaRebis statistikis Cveneba) _ 
mrudebis redaqtoris fanjaraSi am Rilakze dawkapuneba animaciis 
amorCeuli gasaRebis markeridan marjvniv iwvevs mis Sesaxeb sacno-
baro monacemebis asaxvas Semdeg formatSi: kadris nomeri (an dro), 
gardaqmnis sidide. magaliTad, striqonis 40, 100.0 asaxuloba imas 
niSnavs, rom kadr 40-Si parametris sidide 100%-s udris;  

 Pan (gadaxveva) _ iZleva saSualebas moxdes bilikebis gad-
axedvis fanjris nebismieri nawilis gadaxveva, proeqciis nebismier 
fanjaraSi gamosaxulebis msgavsad;  
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 Zoom Horizontal Extents (segmenti mTlianad) _ zrdis an 
amcirebs gamosaxulebis masStabs bilikebis Sesworebis fanjaraSi 
ise, rom mTlianad asaxos animaciis aqtiuri droiTi segmenti. in-
strumentis paneli Seicavs damatebiT Rilaks Zoom Horizontal Extents 

Keys, romelze dawkapunebac cvlis masStabs ise, rom fanjaraSi 
mTlianad moTavsdes animaciis yvela gasaRebis moqmedebis diapazoni. 
es diapazoni SeiZleba aRmoCndes rogorc meti, ise naklebi animaci-
is mimdinare segmentze;  

 Zoom Value Extents (funqciis mniSvneloba mTlianad) _ funqci-
uri mrudebis reJimSi zrdis an amcirebs fanjris marjvena nawilis 
zomas vertikalurad ise, rom mTlianad asaxos saanimacio paramet-
ris ricxobrivi mniSvnelebis diapazoni aqtiuri droiTi segmentis 
farglebSi; 

 Zoom (masStabi) _ iZleva saSualebas gaizardos an Semcirdes 
gamosaxulebis masStabi bilikebis gadaxedvis fanjris marjvena na-
wilSi, rogorc proeqciis nebismier fanjaraSi analogiuri instru-
mentis gamoyenebis dros xdeba. instrumentis gaSlili paneli 
Seicavs or damatebiT Rilaks: Zoom Time (drois masStabi) _ cvlis 
bilikebis gadaxedvis fanjris marjvena nawilis mxolod horizon-
talur masStabs; Zoom Values (mniSvnelebis masStabi) _ cvlis 
bilikebis gadaxedvis fanjris marjvena nawilis mxolod 
vertikalur masStabs, funqciuri mrudebis reJimSi; 

 Zoom Region (diapazonis masStabi) _ iZleva saSualebas 
gaizardos animaciis gasaRebebis moqmedebis amorCeuli diapazonis 
masStabi calkeul fanjaraSi, proeqciis fanjaraSi Rilak Region 

Zoom-is analogiuri moqmedebiT.  
Rilak Show Selected Key Stats-is xelmarcxniv ganTavsdeba ori te-

qsturi mindori. am mindorTagan marcxena im kadris nomris demon-
strirebas axdens, romelSic imyofeba amorCeuli gasaRebi. Tu am 
mindorSi SeitanT sxva nomers da daaWerT Rilaks Enter, gasaRebi 
gadainacvlebs drois Skalaze miniSnebul kadris niSnulTan.  

marjvena mindori uCvenebs saanimacio parametris sidides, rome-
lic animaciis gasaRebSia Senaxuli. aRniSnuli sididis Sesa-
cvlelad SeiZleba axali mniSvnelis Setana pirdapir am mindorSi.  

fanjara Track View _ Curve Editor-is instrumentTa 

panelebi 

gulisxmobis mixedviT dialoguri fanjris Track View _ Curve Editor 

zeda nawilSi ganTavsebulia instrumentebis panelebi Keys, Curves, 

Key Tangents da Name. aris kidev gulisxmobis mixedviT dafaruli 
ori paneli Controllers da Tools.  
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instrumentebis paneli Name iZleva saSualebas Seicvalos dia-
loguri fanjris Track View _ Curve Editor saxelwodeba. aRniSnuli 
fanjris danarCeni instrumentebis panelebs dawvrilebiT ganvixi-
lavT. 

instrumentTa paneli Keys 

instrumentTa paneli Keys calkea naCvenebi nax. 1.36.-ze. 
 

 

(nax. 1.36. dialoguri fanjris Track View _ Curve Editor-is instru-
mentTa paneli Keys) 

es paneli Semdeg Rilakebs moicavs:  

 Filters (filtrebi) _ iZaxebs dialogur fanjaras Filters, rome-
lic naCvenebia nax. 1.37-ze da romlis meSveobiTac SesaZlebelia imis 
marTva, rac aisaxeba bilikebis gadaxedvis fanjaraSi. 

sia Show-s almebis meSveobiT, filtrebis fanjris marcxena na-
wilSi SesaZlebelia arCeva, obieqtebis romeli tipebi unda gam-
oisaxos bilikebis gadaxedvis fanjaraSi. siis qveS ganTavsebuli 
Rilakebi nebas rTaven moimarTos yvela alami (All), CamoeSvas yvela 
alami (None) an invertirdes almebis momarTva (Invert). 
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(nax. 1.37. dialoguri fanjara Filters Seicavs im parametrebis 
Semadgenlobis mosamarT saSualebebs, romlebic bilikebis gad-
axedvis fanjaraSi aisaxeba) 

yuradReba miaqcieT gulisxmobis mixedviT CamoSvebul alams Con-

troller Types. ierarqiuli xis fanjaraSi misi momarTvisas, yoveli par-
ametris an gardaqmnis marjvniv, romelic animacias uSvebs, aisaxeba 
am parametrisTvis an gardaqmnisTvis gulisxmobiT daniSnuli 
kontrolioris saxelwodeba. 

 sia Hide by Controller Type (kontrolioris tipis mixedviT dafarva) 
fanjris Sua nawilSi Seicavs 3ds max-is yvela kontrolioris sias. 
am siaSi SeiZleba amoirCes is kontroliorebi, romlebic ar unda 
aisaxos bilikebis gadaxedvis fanjris ierarqiul xeze. 
ganyofilebaSi Show Only (Cveneba mxolod) fanjris marjvena nawilSi 
SeiZleba im almebis momarTva, romlebic uzrunvelyofen mxolod 
amorCeuli obieqtebis (Selected Objects), amorCeuli bilikebis (Selected 

Tracks) an mxolod xilvadi obieqtebis (Visible Objects) animaciis mqone 
bilikebis (Animated Tracks) asaxvas. ganyofilebaSi Hide by Category 
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(kategoriis mixedviT dafarva) SeiZleba im almebis dayeneba, rom-
lebic garkveuli kategoriis obieqtebis bilikebis dafarvas uzrun-
velyofen. ganyofilebaSi Function Curve Display (funqciuri mrudebis 
xedi) filtrebis fanjris qveda marjvena nawilSi SeiZleba 
mieniSnos, romeli gardaqmnebis asaxva SeiZleba bilikebis gad-
axedvis fanjris funqciuri mrudebis reJimSi (aRniSnuli reJimi 
ganxilulia qvemoT am ganyofilebaSi). Tu daawkapunebT Rilakze Fil-

ters Tagvis marjvena RilakiT, gamoCndeba meniu, romelic naCvenebia 
nax. 1.38.-ze. 
 

 

(nax. 1.38. meniu, romelic gamoiZaxeba Rilak Filters-ze Tagvis 
marjvena RilakiT dawkapunebiT, Seicavs bilikebis gadaxedvis fan-
jaraSi asaxulobis marTvis brZanebebs) 

es meniu Seicavs brZanebebs, romlebic imeoreben Sesabamis almebs 
fanjara Filters-is ganyofilebebidan Show Only da Show. 

Move Keys (gasaRebebis gadaadgileba) _ iZleva saSualebas 
gadaadgildes amorCeuli gasaRebebi drois RerZis gaswvriv. erTi an 
ramdenime gasaRebis gadasaadgileblad amoarCieT isini, daawkapuneT 
Rilaks Move Keys da gadaaadgileT gasaRebi bilikze marcxniv an 
marjvniv. gasaRebebis gadaadgileba ar aisaxeba maT ricxobriv mniS-
vnelobebze, icvleba mxolod gasaRebebTan dakavSirebuli drois 
momentebi. erTi an ramdenime gasaRebis dublirebisTvis amoarCieT 
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gasaRebebi, daawkapuneT Rilaks Move Keys da gadaaadgileT gasaRe-
bebi marjvniv an marcxniv klaviS Shift-ze dayovnebiT. rogorc ki 
Tagvis Rilaks xels auSvebT, Seiqmneba yvela amorCeuli gasaRebis 
asli imave ricxobrivi mniSvneliT, rac maT originalebs aqvT. am 
dros gasaRebebis aslebi Seicvleba droSi originalebTan mimarTe-
baSi imdenad, ramdenadac maT gadaaadgilebT TagviT;  

 Slide Keys (gasaRebebis daZvra) _ iZleva saSualebas gada-
adgildes amorCeuli gasaRebebi bilikis gaswvriv, amavdroulad im 
gasaRebebis daZvriT, romlebic win uswreben an mosdeven 
gadasaadgileblebs. gasaRebebis jgufis dasaZvrelad igive 
moqmedebebi SeasruleT, rac gasaRebebis gadaadgilebisas, magram 
gamoiyeneT Rilaki Slide Keys Rilak Move Keys-is nacvlad. amorCeuli 
gasaRebebis marcxniv daZvrisas misi winamorbedi yvela gasaRebi 
aseve marcxniv daiZvreba, xolo marjvniv daZvrisas, yvela Semdgomi 
gasaRebi marjvniv daiZvreba. am dros, rogorc gasaRebebis gada-
adgilebisas, daZruli gasaRebebis ricxobrivi mniSvnelebi ar 
Seicvleba, Seicvleba mxolod gasaRebebTan dakavSirebuli drois 
momentebi;  

 Scale Keys (gasaRebebis masStabireba) _ iZleva saSualebas gad-
aaadgilos yvela amorCeuli gasaRebi, drois Skalaze gasaRebebidan 
mimdinare kadramde manZilis proporciulad SecvliT. amoarCieT 
ramdenime gasaRebi, daawkapuneT Rilaks Scale Keys da erT-erTi amor-
Ceuli gasaRebi gadaaadgileT marjvniv an marcxniv. gasaRebis gada-
adgilebis mixedviT gadaadgildebian danarCeni amorCeuli gasaRe-
bebic, amavdroulad maTsa da mimdinare kadrs Soris intervalebi 
Seicvleba Tanabari proporciebiT;  

 Scale Values (mniSvnelobis masStabireba) _ iZleva saSualebas 
proporciulad Secvalos manZili amorCeul gasaRebebs Soris 
vertikalur RerZze, romelic saanimacio parametris mniSvnelobebis 
RerZia. faqtobrivad am dros xdeba amorCeuli gasaRebebis Sesabami-
si parametrebis mniSvnelebis masStabireba, gasaRebebis mdebareobis 
Seucvlelad drois RerZze;  

 Add Keys (gasaRebebis damateba) _ iZleva saSualebas 
nebismier biliks daematos animaciis gasaRebi. gasaRebis da-
samateblad daawkapuneT am Rilakze, Semdeg ki bilikis im wertilSi, 
romelic drois saWiro moments Seesabameba. gasaRebis parametris 
ricxobrivi mniSvneli gamoiTvleba mezobeli gasaRebebis mniS-
vnelebis interpolaciis gziT, Tu parametri daeqvemdebara animacias, 
an miiReba statikur mniSvnelTan Tanabrad, Tu parametris animacia 
ar yofila;  
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 Draw Curves (mrudebis daxatva) _ emsaxureba imas, rom fun-
qciuri mrudebi daixatos an ukve arsebuli naxati dasruldes pir-
dapir dialogur fanjaraSi Track View _ Curve Editor. amoarCieT rome-
lime calkeuli parametris biliki, magaliTad, mdebareobis X Rer-
Zis mixedviT gardaqmna, da daawkapuneT am Rilaks. gadaanacvleT 
kursori, romelic fanqris saxes miiRebs, bilikebis Sesworebis 
ubanSi, dialoguri fanjris marjvena nawilSi da daasruleT fun-
qciuri mrudis xatva, rogorc naCvenebia nax. 1.39.-ze. rac ufro nela 
gadaaadgilebT kursors, miT ufro meti gasaRebi gaCndeba daxatul 
mrudze. Tu gasaRebebi metismetad bevri iqneba, daawkapuneT Rilaks 
Reduce Keys (gasaRebebis ricxvis Semcireba); 
 

 

(nax. 1.39. dialoguri fanjris Curve Editor-is instrumenti Draw 
Curves iZleva saSualebas xeliT daixatos saanimacio parametrebis 
mrudi cvlilebebi) 

 Reduce Keys (gasaRebebis ricxvis Semcireba) _ iZleva saSu-
alebas Semcirdes gasaRebebis ricxvi animaciis amorCeul segmentSi, 
amavdroulad obieqtis moZraobis xasiaTis srulad SenaxviT. es Ses-
aZlebloba Zalian sasargebloa im SemTxvevebSi, rodesac animaciis 
gasaRebebis ricxvi ramdenime aseulamde izrdeba, gansakuTrebiT Mo-

tion Capture-is (moZraobis Sepyroba) reJimSi  formirebuli animaciis 
importis Semdeg. Rilakze dawkapuneba iwvevs dialoguri fanjris 
Reduce Keys-is gamoZaxebas erTaderTi mricxveliT Threshold 

(zRurbli), romelic miuTiTebs saanimacio parametris Secvlis gan-
sazRvrul mniSvnels mezobel gasaRebebs Soris. zRurblis mcire 
mniSvnelebis dros gauqmdeba gasaRebebis mcire ricxvi, didi mniS-
vnelis dros ki gauqmdeba bevri gasaRebi da animacia SeiZleba 
naklebad gluvi (swori) gaxdes.  
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instrumentTa paneli Curves 

instrumentTa paneli Curves naCvenebia calke nax. 1.40.-ze. 
 

 

(nax. 1.40. dialoguri fanjris Track View _ Curve Editor-is instru-
mentTa paneli Curves) 

es paneli Semdeg Rilakebs Seicavs:  

 Lock Selection (amorCevis blokireba) _ axdens amorCeuli ani-
maciis gasaRebebis nakrebis blokirebas, raTa ar iyos SesaZlebeli 
SecdomiT sxva gasaRebis amorCeva da imavdroulad gasaRebebis 
nakrebis amorCevis gauqmeba;  

 Snap Frames (kadrTan mibma) _ uzrunvelyofs animaciis gas-
aRebebis mibmas calkeul kadrebTan, bilikis redaqtirebis procesSi. 
winaaRmdeg SemTxvevaSi zogierTi gasaRebis moqmedeba SeiZleba 
dasruldes droiTi Skalis im wertilSi, romelic or kadrs Soris 
Zevs;  

 Parameter Curve Out-of-Range Types (parametruli mrudebis 
eqstrapolaciis tipebi) _ iZleva saSualebas imarTos is, Tu rogor 
unda ganxorcieldes amorCeuli bilikis Sesabamisi parametris ani-
macia, miTiTebuli moqmedebis diapazonis farglebs miRma, romlebic 
animaciis gasaRebebiT aris SezRuduli. Rilakze dawkapuneba iZaxebs 
dailogur fanjaras Param Curve Out-of-Range Types, romelic 
naCvenebia nax. 1.41.-ze. misi gamoyeneba aucilebeli xdeba im Sem-
TxvevebSi, rodesac animacia gansazRvrulia, vTqvaT, drois inter-
valSi kadr 0-dan kadr 10-mde, arada, saWiroa, rom is moqmedebdes 
intervalSi, davuSvaT, kadr 0-dan kadr 100-mde. 
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(nax. 1.41. dialoguri fanjara Param Curve Out-of-Range Types) 

fanjara moicavs eqvs grafiks, romlebic parametruli mrudebis 
gangrZobis (eqstrapolaciis) variantebis ilustracias axdenen. eqvsi 
grafikidan TiToeuli maTganis qveS ori Rilakia. marcxena Rilaki 
marTavs parametris moqmedebis variantis arCevas animaciis 
moqmedebis diapazonis dawyebamde, marjvena Rilaki ki gansazRvravs, 
rogor Seicvleba parametri am diapazonidan gamosvlis Semdeg. 
SeiZleba nebayoflobiTi saSualebiT kombinirdes parametruli 
mrudebis gangrZobis variantebi moqmedebis miTiTebuli diapazo-
nidan marjvniv da marcxniv, erTi variantis nimuSis qveS marcxena 
Rilakze dawkapunebiT, marjvena ki _ meoris nimuSis qveS. real-
izebulia moqmedebis diapazonis sazRvrebs miRma animaciis gan-
grZobis Semdegi variantebi:  

 Constant (mudmivi) _ saanimacio parametri moqmedebis diapazonis 
farglebs miRma SeinarCunebs mudmiv mniSvnels, romelic diapazonis 
dasawyissa da bolos Seesabameba;  

 Cycle (cikluri) _ periodulad ganmeordeba parametris animacia, 
miTiTebuli moqmedebis diapazonis farglebSi;  

 Loop (periodulad) _ aseve periodulad ganmeordeba parametris 
animacia, miTiTebuli moqmedebis diapazonis farglebSi, magram am 
dros Sesruldeba interpolacia parametrebis mniSvnelebs Soris 
moqmedebis diapazonis dasawyissa da boloSi, raTa animaciis pro-
cesSi ar SeimCnes parametris mniSvnelobis `xtunva~;  

 Ping Pong (win-ukan) _ animacia cvalebadad ganmeordeba pirdapir 
da sarkisebr variantebSi;  

 Linear (xazovani) _ animacia grZeldeba xazobrivi kanoniT para-
metris cvlilebis grafikis mrudTan Semxebis gaswvriv, moqmedebis 
diapazonis dasasrulis wertilSi;  
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 Relative Repeat (SedarebiTi (pirobiTi) ganmeoreba) _ grZeldeba 
animacia, miTiTebuli diapazonis farglebSi, magram parametris 
yvela mniSvneli Tavsdeba diapazonis dasasrulis Sesabamis 
sidideze.  

 Show Keyable Icons (saanimacio bilikebis Cveneba) _ Tu am Ril-
akze daawkapunebT, mrudebis redaqtoris fanjris marcxena mxares, 
animacias daqvemdebarebuli yvela parametris saxelwodebis 
marcxniv, gamoCndeba niSnebi wiTeli gasaRebebis saxiT, rogorc 
naCvenebi iyo adre nax. 1.15.-ze. aseTi niSnebiT aRiniSneba animaciis 

yvela biliki, romelTaTvisac moimarTeba gasaRebebi Set Key-s reJim-
Si. am Rilakis gamoyeneba ganxiluli iyo adre ganyofilebaSi `iZu-
lebiTi animaciis reJimi~;  

 Show All Tangents (yvela Semxebis Cveneba) _ am Rilakis moqmede-

ba analogiuria Rilak Show Tangents-is moqmedebisa, Tumca uzrun-
velyofs Semxebi veqtorebis Cvenebas ara marto amorCeuli gasaRe-
bebisTvis, aramed yvela gasaRebisTvis yvela funqciur mrudze;  

 Show Tangents (Semxebebis Cveneba) _ iZleva saSualebas 
gadaixedos funqciuri mrudis Semxebi veqtorebi, romlebic gan-
sazRvraven mis daxras animaciis gasaRebSi Sesvlisa da misgan gam-
osvlis dros, aseve gamoiyenos es veqtorebi mrudis formis redaq-
tirebisTvis. animaciis gasaRebebis Semxeb veqtorebTan muSaobis 
ileTebi sruliad analogiuria bezies tipis splainebis wveroebis 
Semxeb veqtorebTan muSaobis ileTebisa;  

 Lock Tangents (Semxebebis blokireba) _ iZleva saSualebas dai-
blokos zogierTi Semxebi veqtori, raTa gamoiricxos maTi reguli-
rebis SesaZlebloba.  

instrumentTa paneli Key Tangents 

dialoguri fanjris Track View _ Curve Editor-is instrumentTa pan-

eli Key Tangents (Semxebi gasaRebebi), romelic calkea naCvenebi nax. 
1.42.-ze, Seicavs Rilakebs, romlebic emsaxurebian funqciuri 
mrudebis gasworebis ama Tu im variantis arCevas animaciis gasaRebSi 
Sesvlisa da gamosvlis dros. es yvela Rilaki dialoguri fanjris 

Key Info-s Sesabamisi Rilakebis analogiuria, romlebic ganxiluli 
iqneba mogvianebiT me-2 Tavis `animaciis kontroliorebi da 

SemzRudvelebi~ ganyofilebaSi `Bezier~. yovel Rilaks aqvs gaxsnis 
unaris mqone paneli ori damatebiTi instrumentiT, romlebic iZleva 
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saSualebas Seicvalos Semxebi funqciuri mrudis tipi mxolod gas-
aRebSi Sesvlis dros an mxolod misgan gamosvlis dros. 
 

 

(nax. 1.42. dialoguri fanjris Track View _ Curve Editor instru-
mentTa paneli Key Tangents) 

instrumentTa paneli Controllers calke naCvanebia  nax. 1.43.-ze 

 

(nax. 1.43. dialoguri fanjris Track View _ Curve Editor instrumentTa 
paneli Controllers) 

Rilak Filters-is daniSnuleba da gamoyeneba aRwerili iyo adre in-
strumentTa panelis Keys-is ganxilvisas. garda amisa, paneli Control-

lers Seicavs Semdeg Rilakebs:  

 Copy Controller (kontrolioris kopireba) _ iZleva saSualebas  
Sesruldes amorCeuli obieqtebis buferSi kopireba Semdgomi 
CasmisTvis sxva an imave bilikSi. am Rilakis meSveobiT SesaZlebelia 
aseve buferSi scenis obieqtis kopireba, Tu amoarCevT obieqtis 
qvexis elements, saxelwodebiT Object; 

 Paste Controller (kontrolioris Casma) _ iZleva saSualebas 
Casvas kontrolioris aslebi buferidan arCeul bilikSi. am Ril-
akis meSveobiT SesaZlebelia scenis obieqtis Secvla asliT an 
obieqtis nimuSiT, romelic kopirebulia buferSi Rilak Copy-s meS-
veobiT. amisaTvis saWiroa Sesacvlel obieqts gamoeyos qvexis ele-
menti saxelad Object;  

 Assign Controller (kontrolioris daniSvna) _ emsaxureba 
sxvadasxva kontroliorisTvis animaciis gasaRebebis daniSvnas, mog-
vianebiT, me-2 Tavis ganyofilebaSi _ `fanjara Track View-Si 
kontroliorebis daniSvna da Secvla~ _ aRwerili dialoguri 
fanjris gamoZaxebiT;  
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 Delete Controller (kontrolioris gauqmeba) _ emsaxureba 
kontroliorebis zogierTi tipis gauqmebas, magaliTad, obieqtis 
xilvadobis mmarTveli kontrolioris, romelic emateba SemdgomSi 
ganxiluli Rilakis Add Visibility Track-is meSveobiT; 

 Make Controller Unique (kontrolioris unikalurad qceva) _ 
kontrolioris klon-nimuSs gadaaqcevs unikalur damoukidebel 
aslad.  

instrumentTa paneli Tools 

instrumentTa paneli Tools (servisi) naCvenebia calke nax. 1.44.-ze. 
 

 

(nax. 1.44. dialoguri fanjris Track View _ Curve Editor instrumentTa 
paneli Tools) 

Rilakebis Snap Frames da Lock Selection-is daniSnuleba da gam-
oyeneba aRwerili iyo adre instrumentTa panelis Curve-is ganxilvi-
sas. garda amisa, paneli Seicavs Semdeg Rilakebs:  

 Add Note Track (komentarebis bilikis damateba) _ iZleva saSu-
alebas amorCeul biliks daematos komentarebi, romelTa gam-
oyenebiTac SeiZleba axsna-ganmartebis datoveba imis Sesaxeb, ratom 
Sevida swored esa Tu is Sesworeba bilikSi an animaciis gasaRebSi. 
am Rilakze dawkapunebis Semdeg, amorCeuli bilikis qveS gamoCndeba 
komentarebis biliki. konkretulad komentarebi emateba maT gasaRe-
bebis saxiT. komentaris gasaRebze Tagvis marjvena RilakiT daw-
kapunebiT, SeiZleba saWiro informaciis Setana dialoguri fanjris 
Notes-is meSveobiT;  

 Delete Note Track (komentarebis bilikis gauqmeba) _ auqmebs 
amorCeul komentarebis biliks, masTan erTad ki am bilikis yvela 
komentars. calkeuli komentaris gasauqmeblad gaauqmeT gasaRebi, 
romelTanac is aris mimagrebuli;  

 Add Visibility Track (xilvadobis bilikis damateba) _ amatebs ax-
al biliks amorCeuli obieqtisTvis, romelic obieqtis xilvadobas 
marTavs droSi. gasaRebebi, romlebic am bilikSia Casmuli Rilak 
Add Keys-is meSveobiT, ayenebs obieqtis xilvadobas 0-Si (obieqti 
uCinaria) an 1-Si (obieqti xilvadia). rodesac animaciis dro miaRwevs 
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aRniSnuli gasaRebis pozicias, obieqtis xilvadoba moimarTeba gas-
aRebis mniSvnelis Sesabamisad da aseT mdgomareobaSi rCeba 
momdevno xilvadobis gasaRebis gamoCenamde an animaciis bolomde. 
gasaRebis mniSvneli SeiZleba moimarTos aRniSnuli gasaRebis 
Tvisebebis fanjris meSveobiT, romelic gamoiZaxeba mogvianebiT 
ganxiluli RilakiT Properties. xilvadobis animacia xorcieldeba 
kontrolior On/Off-is mmarTvelobis qveS, romelic aRwerilia 
TavSi `animaciis kontroliorebi da SemzRudvelebi~;  

 Properties (Tvisebebi) _ iZleva saSualebas gadaixedos nebismi-
eri amorCeuli gasaRebis Tvisebebi dialogur fanjaraSi Key Info, 

romelic ganxiluli iyo adre ganyofilebaSi `animaciis gasaRebebis 
redaqtireba bilikebis striqonSi~. Tvisebebis dialoguri fanjris 
xedi, romelic aRniSnuli Rilakis arCevisas Cndeba, damokidebulia 
animaciis kontrolioris tipze, romelic mimdinare bilikze 
moqmedebs. analogiuri dialoguri fanjris gamosaZaxeblad SeiZleba 
ubralod daawkapunoT animaciis nebismier gasaRebze Tagvis marjvena 
RilakiT;  

 Track View Utilities (samsaxurebrivi programebi) _ instrumentTa 
panelis yvelaze marjvena napirSi ganTavsebuli Rilaki. gamoiZaxebs 
amave saxelwodebis dialogur fanjaras, romelic iZleva saSu-
alebas amoirCios da gamoiyenos fanjara Track View-s samsaxurebrivi 
programebidan erT-erTi, romelTa ganxilva scdeba aRniSnuli gamo-
cemis farglebs.  

fanjris Track View _ Dope Sheet instrumentTa 

panelebi 

dialogur fanjaras Track View _ Dope Sheet gulisxmobis mixedviT 
zeda nawilSi aqvs instrumentTa panelebi: Keys, Time, Display da Name. 
garda amisa, aqvs kidev ori dafaruli paneli: Ranges da Extras.  

instrumentTa paneli Name iZleva saSualebas Seicvalos dia-
loguri fanjris Track View _ Dope Sheet-is saxeli. aRniSnuli 
fanjris danarCeni instrumentTa panelebi dawvrilebiT ganvixiloT.  

instrumentTa paneli Keys 

instrumentTa panel Keys-is yvela Rilaki, romlebic naCvenebia 
calke nax. 1.45.-ze, oris gamoklebiT, daniSnulebisa da gamoyenebis 
mixedviT, dialoguri fanjris Track View _ Curve Editor-is aseTive in-
strumentTa panelis Sesabamisi Rilakebis analogiuria, romlebic 
winamdebare ganyofilebaSi iyo ganxiluli. 
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(nax. 1.45. dialoguri fanjris Track View _ Dope Sheet instrumentTa 
paneli Keys 

dialoguri fanjris Track View _ Dope Sheet instrumentTa panelis 
Keys-is damatebiTi Rilakebia:  

 Edit Keys (gasaRebebis Sesworeba) _ dialogur fanjaras Track 

View gadaaadgilebs gasaRebebis Sesworebis reJimSi, romelSic Sesa-
Zlebelia ricxobrivi mniSvnelebis an mdebareobis redaqtireba 
drois Skalaze calkeuli gasaRebebisTvis an maTi amorCeuli 
nakrebebisTvis;  

 Edit Ranges (moqmedebis diapazonebis Sesworeba) _ bilikebis 
gadaxedvis fanjaras gadaaadgilebs moqmedebis diapazonebis Ses-
worebis reJimSi. am reJimSi sruldeba gasaRebebis jgufebis swrafi 
gadaadgileba an daZvra (calkeuli gasaRebebi am dros ar aisaxeba). 
gasaRebebis moqmedebis diapazonis gadasaadgileblad kursoriT mi-
aniSneT diapazonis xazze, daawkapuneT Tagvis RilakiT da diapazoni 
marjvniv an marcxniv gadaanacvleT.  

instrumentTa paneli Time 

dialoguri fanjris Track View _ Dope Sheet-is instrumentTa paneli 
Time Seicavs Rilakebs, romlebic uzrunvelyofen droiTi inter-
valebis damatebas, gauqmebas, kopirebas, daWimvas an SekumSvas, aseve 
drois msvlelobis mimoqcevas (gardaqmnas). Sesasrulebeli qmedebebi 
yvela gasaRebs exeba, romlebic redaqtirebadi intervalebis 
sazRvrebSi xvdebian. drois intervalis amosarCevad bilikis rome-
lime wertilSi unda daawkapunoT da kursori gadaaCoCoT drois 
RerZis gaswvriv instrument Select Time-is Rilakze xelis daWeriT. 
aRniSnuli paneli naCvenebia nax. 1.46.-ze. 
 

 

(nax. 1.46. dialoguri fanjris Track View _ Dope Sheet instrumentTa 
paneli Time) 
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es paneli Semdeg Rilakebs Seicavs:  

 Select Time (segmentis amorCeva) _ iZleva saSualebas amoirCes 
drois segmenti mimdinare kadrSi, Tagvis RilakiT dawkapunebiTa da 
kursoris bilikis gaswvriv gadaadgilebiT. amorCeuli segmenti gam-
oisaxeba farTo yviTeli zolis saxiT;  

 Delete Time (segmentis gauqmeba) _ auqmebs amorCeul droiT 
segments da masTan dakavSirebul yvela animaciis gasaRebs; 

  Reverse Time (drois mobruneba) _ cvlis amorCeuli droiTi 
segmentis gasaRebebis mimdevrobis ganrigs ukana mimdevrobaze;  

 Scale Time (segmentis masStabireba) _ iZleva saSualebas 
amoirCes droiTi segmenti da Seicvalos misi masStabi Semcirebis an 
gazrdis mxriv. masStabis Secvla aisaxeba obieqtebis qcevaze, rome-
lic imarTeba masStabs dasaqvemdebarebeli segmentis gasaRebebiT;  

 Insert Time (drois Casma) _ iZleva saSualebas Caisvas drois 
intervali mimdinare bilikSi;  

 Cut Time (segmentis amoWra) _ Wris bilikis amorCeul droiT 
segments da aTavsebs mas buferSi imisaTvis, rom hqondes SesaZle-
bloba Semdeg Casvas amoWrili segmenti imave an sxva bilikis sxva 
adgilas. amoWrili segmenti da misi kuTvnili yvela gasaRebi mimdi-
nare bilikidan uqmdeba;  

 Copy Time (segmentis kopireba) _ akopirebs mimdinare bilikis 
drois amorCeul intervals buferSi, ise, rom Semdeg SesaZlebeli 
iyos misi Casma imave bilikis sxva adgilas an sxva bilikSi. amoWris 
brZanebisgan gansxvavebiT, kopirebuli segmenti da misi gasaRebebi 
ar uqmdeba mimdinare bilikidan;  

 Paste Time (segmentis Casma) _ iZleva saSualebas Caisvas bili-
kis buferSi amoWrili an kopirebuli segmentebi meore bilikSi an 
imave bilikis sxva adgilas.  

instrumentTa paneli Display 

instrumentTa paneli Display naCvenebia calke nax. 1.47.-ze. 
instrumentTa panelis Display-s Rilakebis nawili ukve iyo ganx-

iluli wina ganyofilebebSi. damatebiTi Rilakebia:  



 91 

 

(nax. 1.47. dialoguri fanjris Track View _ Dope Sheet-is instrumentTa 
paneli Display) 

 Modify Subtree (qvexis modifikacia) _ iZleva saSualebas modi-

ficirdes ara marto gasaRebebi, romlebic amorCeul obieqtebs 

ekuTvnis an amorCeul bilikebs exeba, aramed maTTan dakavSirebuli 

yvela gasaRebi, ganTavsebuli ierarqiis xis ufro dabal doneebze, 

bilikebis gadaxedvis fanjris marcxena nawilSi. rodesac qvexeebis 

modifikaciis reJimi CarTulia (Rilak Modify Subtree-ze dayovnebiT), 

yovel mSobel bilikze sakuTaris garda aisaxeba animaciis gasaRe-

bebi yvela Svilobili bilikebidan. gasaRebis arseboba mSobliur 

bilikze aRniSnavs, rom aRniSnul kadrSi erTi animaciis gasaRebi 

mainc aris romeliRac Svilobil bilikze. mSobeli bilikis gasaRe-

bebze raime zemoqmedebis ganxorcielebisas es moqmedeba vrceldeba 

yvela Svilobil gasaRebze. daawkapuneT Rilaks Modify Subtree, amo-

arCieT scenis gansazRvruli elementis animaciis gasaRebi da 

moaxdineT misi modificireba (magaliTad, gadaaadgileT). am dros 

gadaadgildeba aRniSnul kadrSi arsebuli yvela obieqtisa da para-

metris gasaRebebi, romlebic Svilobilni arian samodificirebel 

elementTan mimarTebaSi. Tu scenaSi aris masalebi animaciiT (biliki 

Scene Materials) da gamoyenebulia videomontaJis efeqtebi (biliki Vid-

eo Post) an gare samyarosi (biliki Environment), maSin maTi gasaRebebis 

sinqronuli modifikaciisTvis saWiro kadris Sesabamisi gasaRebi 

unda amoirCioT bilikze World da misi modificireba moaxdinoT; 

 Modify Child Keys (Svilobili gasaRebebis modificireba) _ 

CarTavs an gamorTavs gasaRebebis an mSobeli obieqtebis droiTi 

diapazonebis Sesworebis gavrcelebis reJims ierarqiis xeze qvemoT, 

Svilobil obieqtebze. 

instrumentTa panelebi Ranges da Extras 

instrumentTa panelebi Ranges (diapazonebi) da Extras (sazRvrebi) 

naCvenebia calke nax. 1.48.-ze. 
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(nax. 1.48. dialoguri fanjara Track View _ Dope Sheet-is instrumentTa 
panelebi Ranges da Extras) 

ukve aRwerili Rilakis Edit Ranges-is garda paneli Ranges Seicavs 

Semdeg Rilakebs:  

 Position Ranges (moqmedebis diapazonebis ganTavseba) _ fanjaras 

Track View _ Dope Sheet gadarTavs moqmedebis diapazonebis ganTavsebis 

reJimSi. am reJimSi xorcieldeba im diapazonebis redaqtireba, rom-

lebic maTTan dakavSirebul gasaRebebs ar exeba;  

Recouple Ranges (diapazonebis ganaxleba) _ moqmedebis diapazo-

nis dasawyissa da bolos uTanabrebs mimdinare bilikis pirvel da 

saboloo gasaRebebs. gamoiyeneba gasaRebebis moqmedebis diapazonis 

swrafi gaTanabrebisTvis maTi damoukidebeli redaqtirebis Semdeg. 

amoarCieT ierarqiuli siis erTi an ramdenime elementi, romelTa 

gasaRebebis moqmedebis diapazonebi unda gaTanabrdes. daawkapuneT 

Rilaks Recouple Ranges. moqmedebis diapazonebi ise inacvleben, rom 

maTi sawyisebi da boloebi Tavsdebodnen pirvel da ukanasknel gas-

aRebebTan im bilikebze, romlebsac exeba diapazonebi.  

paneli Extras Seicavs sul or Rilaks:  

 Exclude Left End Point (pirveli gasaRebis gamoricxva) _ Secvlis 
buferSi segmentis kopirebisas SeiZleba saWiro gaxdes segmentis 
sawyisi gasaRebis kopirebis akrZalva. daawkapuneT aRniSnul Rilaks 
da gaakeTeT segmentis asli, am dros gasaRebi segmentis marcxena 
boloSi ar iqneba kopirebuli;  

 Exclude Right End Point (ukanaskneli gasaRebis gamoricxva) _ 
moqmedebs winamdebare Rilakis analogiurad, magram kopirebis dros 
gamoricxavs segmentis marjvena (ukanasknel) gasaRebs.  

animaciis Seqmna dialoguri fanjris Track View-s 

meSveobiT 

gasaRebebze dafuZnebuli animaciis Sesaqmnelad ar aris 
aucilebeli avtomaturi an iZulebiTi animaciis reJimis CarTva 
Rilakebis Auto Key an Set Key-s meSveobiT da obieqtebis gardaqmnis 
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ganxorcieleba proeqciis fanjrebSi. animaciis gasaRebebis daniSvna 
obieqtebis saWiro parametrebisa da scenis sxva elementebisTvis 
SeiZleba uSualod dialogur fanjaraSi Track View. 

dialoguri fanjris Track View-s meSveobiT sabazo animaciis Ses-
aqmnelad Semdegi moqmedebebi SeasruleT:  

1. SeqmeniT axali an CatvirTeT mza scena, romelic animacias 
saWiroebs. gansazRvreT da miuTiTeT kadrebis sixSire da animaciis 
kadrebis ricxvi, misi saWiro xangrZlivobidan gamomdinare, dia-
loguri fanjris Time Configuration-is daxmarebiT.  

2. dialoguri fanjris Track View-s nebismieri modifikacia gax-
seniT da gaSaleT ierarqiuli xe. raki scenas ar aqvs animacia, ani-
maciis gasaRebebis fanjaraSi aRiniSneba obieqtebis parametrebisa 
da scenis sxva elementebis mxolod statikuri mniSvnelebi.  

3. daawkapuneT Rilakze Add Keys, Semdeg ki SeqmeniT gasaRebebi 
im parametris bilikze, romelic animacias saWiroebs, Tagvis Ril-
akis dawkapunebiT drois Skalis im wertilebSi, romlebic sakvanZo 
kadrebis nomrebs Seesabameba. magaliTad, obieqtis X RerZis 
gaswvriv 100 kadris xangrZlivobiT gadaadgilebis umartivesi ani-
maciis Sesrulebisas, SeiZleba sakmarisi aRmoCndes gardaqmnis 
bilikze X Position, kadrebSi 0 da 100 ori gasaRebis momarTva.  

4. daawkapuneT animaciis nebismier gasaRebze Tagvis marjvena 
RilakiT, raTa gamoiZaxoT dialoguri fanjara Key Info, da momar-
TeT gardaqmnis kontrolioris parametrebi, rogorc iqneba 
ganmartebuli me-2 TavSi `animaciis kontroliorebi da 
SemzRudvelebi~. magaliTad, Tu laparakia mdebareobis gardaqmnaze, 
miuTiTeT obieqtis mdebareobis koordinatTa mniSvneli mocemuli 
sakvanZo kadris momentSi, mricxvelebSi X, Y da Z. miaqcieT yur-
adReba, sakvanZo mniSvnelebis Seyvanisas rogor moxdeba obieqtis 
gadaadgileba proeqciis fanjrebSi, Tu mimdinare kadris nomeri 
Seesabameba mosamarTi gasaRebis kadris nomers.  

5. gaimeoreT me-3 da me-4 punqtebSi aRwerili moqmedebebi, scenis 
sxva obieqtebTan an elementebis parametrebTan mimarTebaSi. gam-
oiyeneT fanjris Track View-s instrumentebi animaciis gasaRebebis an 
bilikebis segmentebis gadasaadgileblad, kopirebisTvis, Casasmelad 
an masStabirebisTvis. gadaxedeT animacias proeqciis fanjaraSi an 
SeqmeniT misi eskizi, rogorc zemoT iyo aRwerili.  

sabazo animaciis Semdgomma momarTvam SeiZleba moiTxovos ani-
maciis kontroliorebis Secvla, romlebic daniSnuli aqvs ama Tu 
saanimacio parametrs gulisxmobis mixedviT.  

animaciis mza bilikebis SeerTeba 

3ds max iZleva saSualebas mza momarTuli animacia erTi obieqti-
dan meores gadasces. aseT operacias animaciis SeerTeba (merging ani-
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mation) ewodeba. animirebul obieqtebs, romlebisganac sesxuloben 
animacias, obieqtebi-wyaroebi (source objects) hqviaT. SesaerTebeli ani-
maciis obieqti-wyaroebi SeiZleba imyofebodnen 3ds max-is scenis 
sxva failSi an imave scenis SemadgenlobaSi. obieqtebi, romlebsac 
gadaecema mza animacia, iwodebian mimdinare obieqtebad (current ob-

jects). 
warmatebuli SeerTebis aucilebeli pirobaa mimdinare obieqts 

hqondes is parametrebi, romlebic obieqt-wyaros aqvs animirebuli.  
SeerTebis operacia Zalian xSirad gamoiyeneba animaciis 

gadasacemad SekavSirebuli obieqtebis rTul ierarqiul 
struqturebs Soris, rogorebic aris kompiuteruli personaJebi. 
obieqti-wyaros ierarqiuli struqturis elementebs kvanZebi-wyaroebi 
(source nodes) ewodeba, mimdinare saanimacio obieqtis ierarqiul 
struqturebs ki _ mimdinare kvanZebi (current nodes). SeerTebis in-
strumenti aRWurvilia obieqti-wyarosa da mimdinare obieqtis 
struqturis analogiuri elementebis avtomaturi gansazRvris saSu-
alebebiT. 

SeerTebis procesis momarTvis ZiriTadi saSualebaa dialoguri 
fanjara Merge Animation (animaciis SeerTeba).  

 obieqtebis ierarqiul struqturebSi SekavSirebisa da aseTi 
struqturebis animaciis sakiTxebi ganxilulia me-3 TavSi 
`SekavSirebuli obieqtebis animacia~. 

fanjris Merge Animation-is gamoyeneba 

animaciis SesaerTeblad amoirCieT menius brZaneba File ► Merge An-

imation.  
gamoCndeba dialoguri fanjara Merge Animation, naCvenebi nax. 1.49.-

ze. 
 

fanjara Sedgeba zeda nawilisgan, romelsac aqvs ganyofilebebi 
Source Objects (obieqti-wyaroebi), Source Time Range (wyaros drois dia-
pazoni) da Apply To (raRacasTan gamoyeneba), da qveda nawili, rome-
lic warmodgenilia xveuliT Object Mapping (obieqtebis Sesabam-
isoba). fanjris qveda nawilis marjvena naxevarSi, ganyofilebaSi 
Current Nodes (mimdinare kvanZebi) CamoTvlilia mimdinare scenis 
yvela obieqti, romlebic animaciis mimRebebad SeiZleba gamodges.  

animaciis SesaerTeblad aucilebelia Semdegi moqmedebebis 
Sesruleba:  

 fanjris Animation zeda nawilSi ganyofileba Source Objects-
idan saSualebebis gamoyenebiT unda amoirCioT SesaerTebeli ani-
maciis wyaro; 
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 unda amoirCioT animaciis SeerTebis meTodi, ganyofileba 
Source Range-dan marTvis saSualebis gamoyenebiT; 

 ganyofileba Apply To-s marTvis elementebis gamoyenebiT, unda 
miuTiToT, mimdinare scenis obieqtebis konkretulad romel para-
metrebs unda SeuerTdes animacia; 

 unda daadginoT obieqti-wyaroebisa da mimdinare obieqtebis 
Sesabamisoba fanjris qveda nawilSi xveulis Object Mapping-is saSu-
alebebis gamoyenebiT;  

 unda SeasruloT SeerTebis operacia.  
 

 

(nax. 1.49. dialoguri fanjara Merge Animation) 
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wyaros amorCeva: animaciis SeerTeba sxva failidan 

 

(nax. 1.50. dialoguri fanjara Merge Animation SesaerTebeli animaciis 
faili-wyarodan obieqtebis CatvirTvis Semdeg) 

Tu saWiroa 3ds max-is sxva scenis failidan animaciis SeerTeba, 
daawkapuneT Rilakze Source File (faili-wyaro) ganyofilebaSi Source 

Objects. gamoCenil fanjaraSi Source File miuTiTeT failis saWiro ti-
pi: 
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 3ds max Animation (*.anm) _ 3ds max-is personaJuli anawyobis 
animaciis failebi; 

 3ds max (*.max) _ 3ds max-is scenis failebi; 

 xml scene (*.xml) _ personaJuli anawyobebis animaciis failebi, 
Senaxuli teqstur formatSi. 

amoarCieT saWiro faili siaSi da daawkapuneT Rilaks Open. ani-
maciis scena-wyaros yvela obieqti gamoCndeba siaSi Source Nodes 
xveul Object Mapping-is marcxena nawilSi, rogorc naCvenebia nax. 
1.50.-ze. obieqtebi, romlebsac animaciis gasaRebebi aqvT, wiTeli 
feriT gamoiyofian. obieqtebi, romlebic animirebuli arian proce-
duruli kontroliorebis meSveobiT, mwvane feriT gamoiyofian. 

wyaros amorCeva: animaciis SeerTeba scenis imave 

obieqtebidan 

imisaTvis, rom moxdes mimdinare scenis romelime obieqtis an 
obieqtebis ierarqiuli struqturebis animaciis SeerTeba, daaw-
kapuneT Rilaks Source Object. Sedegad gamoCndeba tipuri fanjara Se-

lect Objects. amoarCieT fanjris siaSi obieqti-wyaroebis saxelebi da 
daawkapuneT Rilaks Select.  

amorCeuli obieqtebi gamoCndeba siaSi Source Nodes, xveul Object 

Mapping-is marcxena nawilSi. obieqtebi, romlebsac aqvT animaciis 
gasaRebebi, wiTeli feriT gamoiyofian. obieqtebi, romlebic proce-
duruli kontroliorebis meSveobiT arian animirebulni, mwvane 
feriT gamoiyofian.  

animaciis SeerTebis meTodis arCeva 

amoirCieT animaciis SeerTebis meTodi, ganyofilebaSi Source Time 

Range gadamrTvelis oridan erT mdgomareobaSi dayenebiT:  

 Replace Animation (animaciis Secvla) _ mimdinare obieqtebis 
animaciis sruli cvla obieqti-wyaroebis animaciaze;  

 Paste to Existing Animation (arsebiT animaciaSi Casma) _ obieqti-
wyaroebis miTiTebuli droiTi intervalis animaciis Casmis reJimi, 
mimdinare obieqtebis animaciis diapazonis miTiTebul wertilSi. am 
gadamrTvelis dayenebisas xelmisawvdomi xdeba animaciis SeerTebis 
droiTi parametrebis mosamarTi saSualebebi: 

 Math Source File Time (wyaros drois intervalis mixedviT) _ ani-
maciis SeerTebis drois intervali moimarTeba animaciis faili-
wyaros aqtiuri droiTi segmentis Tanabrad;  

 Start Time (dasawyisis dro), End Time (dasasrulis dro) _ 
mricxvelebi, romlebic iZlevian saSualebas mieTiTos animaciis 
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SeerTebis drois diapazonis dasawyisisa da dasasrulis kadrebis 
nomrebi;  

 Insert Animation to Frame (animaciis Casma kadridan) _ miuTiTebs 
kadris nomers, romlidanac iwyeba mimdinare scenaSi obieqti-wyaros 
animaciis diapazonis Casma. Tu mimdinare scenis am kadrSi ukve aris 
animaciis gasaRebi, maSin is gauqmdeba;  

 Relative (SefardebiTi) _ animaciis Casasmeli parametris sidide 
iTvleba obieqti-mimRebis animaciis parametris sididesTan Se-
fardebiT Casmis wertilSi;  

Absolute (absoluturi) _ animaciis parametris Casma xorcieldeba 
misi absoluturi sididis Seucvlelad.  

mimdinare obieqtebis parametrebis arCeva 

jguf Apply To-s almebis meSveobiT miuTiTeT, mimdinare 
obieqtebis romel bilikebs unda SeuerTdes animacia:  

 Transform (gardaqmna) _ animacia gamoyenebuli iqneba gardaq-
mnis bilikebTan, romelic damatebiT amoirCeva almebis Position, Rota-

tion, Scale-is meSveobiT; 

 IK (uku kinematika) _ animacia gamoyenebuli iqneba uku kine-
matikis kontroliorebis bilikebTan, romlebic ganxilulia me-3 
TavSi `SekavSirebuli obieqtebis animacia~; 

 Modifiers (modifikatorebi) _ SeerTdeba modifikatorebis ani-
macia, Tumca amisaTvis mimdinare obieqtebs unda hqondeT CamonaT-
valSi igive modifikatorebi, rogorc obieqt-wyaroebs;  

 Custom Attributes (specialuri atributebi) _ SeerTdeba 
momxmareblis mier damatebuli specialuri atributebis animacia. 
specialuri atributebis Seqmnis Tanmimdevroba aRwerilia me-3 TavSi 
`SekavSirebuli obieqtebis animacia~. Tu mimdinare obieqtebs ar aqvT 
specialuri atributebi, iseTi, rogoric aqvT obieqt-wyaroebs, maSin 
alam Add New Defs-is (axali gansazRvrebis damateba) momarTva uz-
runvelyofs aucileblobis SemTxvevaSi aseTi atributebis Seqmnas;  

 Base Objects (obieqtebis sabazo Tvisebebi) _ SeerTdeba 
obieqtebis saxasiaTo parametrebis animacia, iseTebis, rogorebicaa 
radiusi an simaRle;  

 Materials/Maps (masalebi/teqsturebis rukebi) _ SeerTdeba ma-
salebisa da teqsturuli rukebis parametrebis animacia; 

 Visibility Tracks (xilvadobis bilikebi) _ SeerTdeba animacia 
obieqtebis xilvadobis Tvisebebis bilikebze.  
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obieqtebis Sesabamisobis momarTva 

obieqti-wyaroebisa da mimdinare obieqtebis erTmniSvnelovani 
Sesabamisobebis momarTva, romlebsac daeniSnebaT SesaerTebeli ani-
maciis bilikebi, xorcieldeba xveulSi Object Mapping (obieqtebis 
Sesabamisoba). animaciis obieqti-wyaroebis arCevis gasaioleblad, 
SeiZleba momarToT alami Show Animated Only xveulis qveda nawilSi. 
Sedegad svetSi Source Nodes darCeba mxolod animaciis mqone obieqti-
wyaroebi. 

Sesabamisobebis momarTva ori meTodiT aris SesaZlebeli.  
pirveli meTodi imaSi mdgomareobs, rom Tagvis daxmarebiT xeliT 

gadaaadgiloT animaciis obieqti-wyaroebis saxelebis aslebi sveti-
dan Source Nodes svetSi Merge Nodes, maTi zustad svet Current Nodes-is 
sawinaaRmdegod ganTavsebiT, romelSic mimdinare obieqtebis sax-
elebia CamoTvlili da romlebsac sWirdebaT animaciis bilikebis 
mierTeba (nax. 1.51). 
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(nax. 1.51. svet Current Nodes-Si CamoTvlili mimdinare obieqtebis 
saxelebidan marjvniv, svetSi Merge Nodes xeliT gadaadgilebis 
meTodiT ganTavsebulia animaciis obieqti-wyaroebis saxelebi) 

meore meTodi Sesabamisi obieqtebis avtomatur Ziebas gulisxmobs. 
programa Sesabamisad miiCnevs obieqtebs erTnairi saxelebiT. xSirad 
Sesabamisi obieqti-wyaroebisa da mimdinare obieqtebis saxelebi 
mxolod prefiqsebiT gansxvavdeba. es damaxasiaTebelia sam-
ganzomilebiani personaJebisTvis, romelTa sxeulis struqturis 
elementebi erTnairad saxeldeba, magaliTad, Tavi, Yeli, Marcx_xeli, 

Marjv_xeli da a.S, personaJis saxelTan perfiqsis damatebiT, magaliT-
ad Maxik-Tavi, Maxik_Yeli, Maxik-Marcx_xeli da a.S. adre nax. 1.50.-ze 
naCveneb magaliTSi obieqt-wyaroebsa da mimdinare obieqtebs Soris 
aris aseve obieqtebi, romelTa saxelebi gansxvavdeba mxolod pre-
fiqsebiT Lamp01- da Lamp02-. es obieqtebi ierarqiuli jaWvis 
Semadgenlobidanaa, romlebic ori magidis naTuris models qmnian.  

programa 3ds max-ma rom SeZlos erTnairi saxelebis mqone, magram 
sxvadasxva prefiqsian obieqtebs Soris Sesabamisobis avtomaturad 
momarTva, saxelebis niRbebis gamoyeneba SeiZleba.  

teqstur mindorSi Source Objects SeiyvaneT obieqti-wyaroebis sax-
elebis prefiqsis niRabi, magaliTad Lamp01-*, siis Current Objects te-
qstur mindorSi ki _ mimdinare obieqtebis saxelis prefiqsis niRabi, 
magaliTad Lamp01-*. daawkapuneT Rilaks orive teqsturi mindvris 
marjvniv obieqtebis siebis gasaaxleblad. siebSi Source Nodes da Cur-

rent Nodes darCeba mxolod im obieqtebis saxelebi, romlebic min-
iSnebuli prefiqsebiT iwyeba.  

Sesabamisobis avtomaturad mosamarTad daawkapuneT Rilaks 
amotivtivebuli mokarnaxiT Auto Name Mapping, romelic xveul 
Object Mapping-is siebs Soris aris ganTavsebuli. siaSi Merge Nodes 

avtomaturad ganTavsdeba im obieqtebis saxelebi, romlebic mxolod 
miniSnebuli prefiqsebiT gansxvavdeba, rogorc naCvenebia nax. 1.52.-ze. 

Tu saWiroa romelime obieqti-wyaros animaciis SeerTebaze uaris 
Tqma, romelTa saxelebi avtomaturad gadavida svetSi Merge Nodes, 
aseTi obieqtebis saxelebi amoarCieT am siaSi da daawkapuneT Ril-
aks amotivtivebuli mokarnaxiT Clear Selected, romelic xveul Object 

Mapping-is siebs Soris mdebareobs.  
Rilakebi isrebiT iZleva saSualebas amorCeuli obieqtebis sax-

elebi gadaaadgilos zemoT da qvemoT siaSi, Sesabamisobis zusti 
miwevnisTvis.  

animaciis SeerTebis proceduris Sesruleba 

mas mere, rac miniSnebulia parametrebis zusti mniSvnelebi da 
momarTulia obieqti-wyaroebisa da mimdinare obieqtebis Sesabam-
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isobebi, daawkapuneT Rilaks Merge Animation. operaciis warmatebu-
lad dasrulebis SemTxvevaSi gamoCndeba cnoba Merge Completed (Seer-
Teba Sesrulebulia). daawkapuneT cnobis fanjaraSi Rilakze OK.  

im mimdinare obieqtebis saxelebi, romlebsac daniSnuli aqvT ani-
maciis SeerTeba, aseve Seifereba wiTlad an mwvaned siaSi Current 

Nodes. 

Rilaki Save Mapping (Sesabamisobis Senaxva) iZleva saSualebas 
daimaxsovros obieqti-wyaroebisa da mimdinare obieqtebis momarTu-
li Sesabamisoba failSi *.mam-is formatiT. SemdgomSi SesaZlebeli 
iqneba aseTi Sesabamisobis parametrebis CatvirTva  Rilak Load 

Mapping-is (Sesabamisobis CatvirTva) gamoyenebiT.  
 

 

(nax. 1.52. svet Current-Si CamoTvlili mimdinare obieqtebis 
marjvniv, svetSi Merge Nodes avtomaturad aris ganTavsebuli ani-



 102 

maciis obieqti-wyaroebis saxelebi, romlebic mxolod prefiqsebiT 
gansxvavdeba) 
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Tavi-2 

animaciis kontroliorebi da SemzRudvelebi 

yovelTvis, rodesac iqmneba animaciis gasaRebi, saanimacio 
obieqtis parametrs avtomaturad eniSneba ama Tu im tipis kon-
troliori. imisaTvis, rom am kontroliorebis SesaZleblobebi 
efeqturad iyos gamoyenebuli, aucilebelia yoveli maTganis dan-
iSnulebis codna da saWiroebis SemTxvevaSi kontrolioris 
Senacvlebisa da misi maxasiaTeblebis momarTvis codna.  
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zogadi cnobebi animaciis kontroliorebis Sesaxeb 

arsebobs ramdenime niSani, romelTa mixedviTac SesaZlebeli 
xdeba kontroliorebis klasifikacia. amgvarad, saanimacio pa-
rametrebis Senaxvisa da gaangariSebis TvalsazrisiT ganasxvaveben 
animaciis kontroliorebis or kategorias:  

1. kontroliorebi, romlebic dafuZnebulia animaciis gasaRebebze 
_ saanimacio parametrebis Sesaxeb monacemebs inaxaven animaciis gas-
aRebis, anu drois fiqsirebul momentSi parametris mniSvnelobis 
saxiT. cvalebadi parametrebis yvela Sualeduri mniSvneloba gan-
isazRvreba sakvanZo mniSvnelobebisa da interpolaciis meTodze 
dayrdnobiT, rasac kontroliori axorcielebs. gasaRebebze dafuZ-
nebuli kontroliorebis sxvadasxva tipi sxvadasxvagvarad inter-
polirebs monacemebs intervalebSi drois sakvanZo momentebs Soris; 

2. saproceduro kontroliorebi ar inaxaven saanimacio parame-
trebis sakvanZo mniSvnelobebs, aramed iTvaliswineben parametrebis 
saboloo mniSvnelobebs sawyis mniSvnelobebze dayrdnobiT, rac 
momxmareblis mier aris miRebuli, da funqciur damokidebulebaze, 
romelsac kontroliori axorcielebs.  

samarTavi parametrebis raodenobis mixedviT ganasxvaveben erT-
parametrian (single-parameter) da Sedgenil (compound) kontroliorebs. 
erTparametriani kontroliorebi marTaven erTaderTi parametris 
saSualebiT, magaliTad, obieqtis masStabiT, misi koordinatebis ro-
melime RerZis mdebareobiT an feriT. es aris magaliTad, 
kontroliorebi Bezier-is (bezies) tipis, TCV (daWimuloba \ uwyvetoba 
\ gadaweva), Linear (xazovani) an Noise (araerTgvarovnebis). 

Sedgenili kontroliorebi aerTianeben ramdenime erTparametriani 
kontrolioris moqmedebas. maTSi erTiandeba iseTi kontroliorebi, 
rogoricaa magaliTad Transform (gardasaxva, gardaqmna), Position XYZ 

(mdebareoba XYZ-is mixedviT), Euler XYZ (XYZ eileris mixedviT), Scale 

XYZ (XYZ-masStabi) an List (sia).  
daniSnulebis mixedviT asxvaveben zogadi daniSnulebis (general-

purpose) da specializebul (special-purpose) kontroliorebs. 
zogadi daniSnulebis kotroliorebi, imave Bezier-is, TCV-is an 

Linear-is tipis, SeiZleba gamoiyenebodes sruliad gansxvavebuli 
parametrebis marTvis mizniT. specializebuli kontroliorebi ki 
iqmneba animaciaSi garkveuli amocanebis gadasaWrelad. magaliTad, 
specializebuli kontroliori Motion Capture (moZraobis Sepyroba) 
gamoiyeneba animaciis mier obieqtis moZraobis samarTavad, romelic 
Tagvis gadanacvlebis xarjze xdeba.  

marTuli parametris tipis mixedviT kontroliorebi iyofa eqvs 
saxesxvaobad:  
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1. Float (mcuravi wertilidan) _ zogadi daniSnulebis kon-
troliorebi, romlebic moqmedeben sidideebiT mcuravi (motivtive) 
wertilidan;  

2. Point3 (samkomponentiani) _ zogadi daniSnulebis kontrolio-
rebi, romlebic samkomponentiani veqtoruli parametrebiT 
moqmedeben, iseTebiT, rogoricaa wertilis koordinatebi an RGB-is 
modelis feri;  

3. Position (mdebareoba) _ mdebareobis gardaqmnis kontroliorebi;  
4. Rotation (mobruneba) _ mobrunebis gardaqmnis kontroliorebi;  
5. Scale (masStabi) _ masStabis gardaqmnis kontroliorebi; 
6. Transform (gardaqmna) _ samive gardaqmnis samarTavi kon-

troliori: mdebareobis, mobrunebis da masStabis.  
3ds max sxvadasxva tipis 25-ze met kontroliors moicavs. erTi 

tipis kontroliors SeiZleba hqondes ramdenime saxesxvaoba _ 
magaliTad, Besier-is  tipis kontroliors SeiZleba hqondes sax-
esxvaoba Besier Float (bezie mcuravi wertilidan), Bezier Point3 (samkom-
ponentiani bezie), Bezier Position (bezies mdgomareoba) da a.S. yovel 
kontroliors aqvs maxasiaTeblebis nakrebi, romlebis regulirebac 
SeiZleba, imavdroulad scenis elementebis parametrebis cvlile-
baTa xasiaTze zemoqmedebiT.  

garda amisa, 3ds max-Si realizebulia specializebuli kon-
troliorebis 7 tipi, romlebsac SemzRudvelebi (constraints) ewodeba. 
SemzRudvelebi gamoiyeneba animaciis mier e.w. wasayvani  obieqtebis 
gadanacvlebis, mobrunebis (moxvevis) an masStabis gardaqmnis 
marTvis avtomatizaciisTvis, sxva, wamyvani obieqtebis xarjze. 
SemzRudvelebis gamoyenebis tipiuri magaliTebia obieqtis gada-
nacvlebis animaciebi splainis mier micemuli traeqtoriis gaswvriv 
an sxva obieqtis zedapirze, wasayvani  obieqtis mocemuli RerZis 
orientaciis Sekaveba wamyvanis mimarTulebiT da a.S. amavdroulad 
wamyvan obieqtebs TviTon SeuZliaT hqondeT animacia.  

3ds max-is interfeisis erTaderTi elementi, romelic zemoT 
CamoTvlili yvela kontrolioris yvela saxesxvaobis danaxvis saS-
ualebas iZleva, aris dialoguri fanjara Filters (filtrebi), rome-
lic adre iyo naCvenebi I Tavis nax. 1.37-ze. rogorc ukve iTqva, aR-
niSnuli fanjara gamoiZaxeba Rilak Filters-ze dawkapunebiT, romelic 
mdebareobs dailoguri fanjris Track View _ Curve Editor (bilikebis 
daTvaliereba _ iribebis redaqtori) instrumentebis panelis ukidu-
resi marcxena nawilSi da gamoiyeneba bilikebis daTvalierebis 
fanjaraSi gamosaxuli informaciis Semadgenlobis mosamarTad. 
kontroliorebis sia mdebareobs dialoguri fanjris Filters-is Sua 
nawilSi.  
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mimdinare kontroliorebis asaxulobis reJimis 

CarTva 

imisaTvis, rom fanjaraSi Track View SesaZlebeli iyos danaxva, Tu 
romeli kontroloirebia daniSnuli mocemul momentSi ama Tu im 
animirebuli parametrisTvis, aucilebelia Semdegi moqmedebebis 
Sesruleba:  

1. gamoyaviT animirebuli obieqti da gaxseniT dialoguri 
fanjara Track View mis nebismier saxesxvaobaSi. daawkapuneT 
Rilakze Filters, romelic am fanjris instrumentebis panelze 
Keys (gasaRebi) aris moTavsebuli.  

2. gamoCndeba dialoguri fanjara Filters, romelic I TavSi nax. 
1.37-zea naCvenebi. ganyofileba Show-Si (Cveneba) daayeneT alami Con-

troller Types (kontroliorebis tipebi) da daawkapuneT Rilaks OK.  
amis Semdeg bilikebis saCvenebeli fanjris marcxena nawilSi, ro-

melic scenis obieqtebis ierarqiul xes moicavs, animaciis mqone 
parametrebis saxelebis marjvniv, orwertilis Semdeg aRniSnuli 
iqneba animaciis mimdinare kontroliorebis saxelwodebebi, rogorc 
naCvenebia nax. 2.1.-ze. magaliTad, sfero-obieqtis biliks Transform 

daniSnuli aqvs kontroliori Position\Rotation\Scale, biliks Position  _ 
kontroliori Position XYZ, xolo parametrebs X Position , Y Position  da 
Z Position, daniSnuli aqvs kontroliorebi Bezier Float (bezie mcuravi 
wertiliT).  

programa 3ds max iZleva saSualebas mimdinare kontroliorebis 
amsaxveli reJimi ufro ioli meTodiTac CairTos da gamoirTos. Tu 
Tagvis marjvena RilakiT daawkapunebT bilikebis Cvenebis fanjris 
instrumentebis panelis Rilakze Filters, gamoCndeba konteqsturi me-
niu, romelic I TavSi nax. 1.38-ze aris naCvenebi. aRniSnul meniuSi 
sakmarisia amoirCioT brZaneba Controller Types (kontroloriebis 
tipebi). aseve miaqcieT yuradReba brZanebas Animated Tracks Only (mxo-
lod trekebi animaciiT) menius TavSi. aRniSnuli brZanebis arCeva 
uzrunvelyofs dasaTvalierebel fanjaraSi mxolod animaciis mqone 
bilikebis gamosaxulebas. 
 

 

nax. 2.1. 
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rogorc naCvenebia nax. 2.1-ze, ierarqiis xis parametrebis yvela 
gantoteba, romlebsac animaciis kontroliorebi aqvT, aRiWurveba 
marTkuTxedis formis niSnebiT, kontrolioris tipis simboluri 
gamosaxulebiT.  

 Tu fanjara Filters-is ganyofilebaSi Show Only damatebiT da-
vayenebT alams Animated Tracks, bilikebis dasaTvalierebel fanjara-
Si gamoisaxeba mxolod animaciis mqone parametrebis trekebi.  

kontroliorebis Secvlis SesaZlo mizezebi 

yovel tips Tu gardaqmnas dafarvis mixedviT miewereba misTvis 
optimaluri kontrolioris tipi. Tumca animaciis kontroliorebi 
xSirad icvlebian imisTvis, rom animaciis dros obieqtis marTvis 
meTodi Secvalon.  

magaliTad, obieqtis gadanacvlebis animaciis dros dafarvis 
mixedviT X\Y\Z Position parametrebs eniSnebaT erTi tipis kon-
troliorebi _ Bezier Float. aRniSnuli kontroliori uzrunvelyofs 
obieqtis mier samganzomilebian sivrceSi mocemul sakvanZo wer-
tilebze talRovanad, gluvad gadanacvlebas. davuSvaT, rom unda 
ganvaxorcieloT im burTis animacia, romelic iatakze dacemisas 
mravaljeradad xtunaobs. am SemTxvevaSi mosaxerxebeli aRmoCndeba 
dafarvis mixedviT miRebuli kontrolioris tipis Senacvleba Float 

Expression-iT (algoriTmuli gamosaxuleba mcuravi wertilidan) da 
droSi burTis vertikaluri koordinatebis cvlilebis formulis 
micema Cveulebrivi an mileuli sinusoiduri damokidebulebis saxiT.  

obieqtis moZraobisTvis meti realisturobis misacemad xandaxan 
saWiroa SemTxveviTi gadaxrebis imitaciis gamoyeneba, gadanacvlebis 
metismetad gluvi traeqtoriidan. magaliTad, es saWiro xdeba us-
wormasworo gzaze avtomanqanis moZraobis animaciis dros an gad-
amRebi kameris moZraobis animaciisas, romelic scenaris mixedviT 
operators uWiravs xelSi. am SemTxvevaSi gamoiyeneba animaciis 
kontroliori Noise (araerTgvarovneba), romelic SeiZleba gaerTian-
des kontroliorTan Bezier Float kidev erTi kontrolioris _ List-is 
daxmarebiT. 

kontroliori Waveform (cikli) obieqtebis regularuli pe-
rioduli moZraobis modelirebis saualebas iZleva. aRniSnuli 
kontrolioris daxmarebiT sxvadasxva formis rxevis kombinirebiT, 
SeiZleba meqanikuri mowyobilobebis rTuli perioduli moZraobis 
modelireba. kontrolior  Block-is (dakavSireba) animaciuri gasaRe-
bebis jgufebi SeiZleba gaerTiandes blokebTan, romlebis saSu-
alebiTac Semdeg ioli xdeba animaciis xelaxla warmoqmnisas 
ganmeorebiTi Sesrulebebi, da a.S. 

animaciis kontroliorebisa da SemzRudvelebis daniSnulebisa da 
Senacvlebis universaluri saSualebaa dailoguri fanjara Track 

View mis nebismier modifikaciaSi. garda amisa, iseTi animaciuri 
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bilikebis kontroliorebisa da SemzRudvelebis Secvla, rogore-
bicaa Transform, Position, Rotation da Scale, SeiZleba aseve sabrZanebo 
paneliT Motion da meniuTi Animation.  

kontroliorebis daniSvna da Secvla fanjaraSi 
Track View 

dialogur fanjaraSi Track View kontroliorebisa da SemzRud-
velebis dasaniSnad Semdegi moqmedebebi unda ganaxorcieloT:  

1. trekis daTvalierebis fanjris nebismieri modifikaciidan erT-
erTSi, magaliTad Track View _ Curve Editor, gamoyaviT raime gar-
dasaxvis an parametris treki, romelic moniSnulia ierarqiis xis 
fanjaraSi elementis saxelwodebis marcxniv marTkuTxa niSniT da 
swrafsakeris furcels hgavs. parametrebi da gardaqmna, romlebic 
aRniSnuli niSniT aris gamosaxuli, iZleva animaciis 
kontroliorebis daniSvnis saSualebas. gamoyofili elementis sax-
elwodebaze Tagvis marjvena RilakiT daawkapuneT. gamoCenil meni-
uSi, romelic adre naCvenebi iyo nax. 1.33-ze,  amoirCieT brZaneba As-

sign Controller (kontrolioris daniSvna). imave mizniT SesaZlebelia 
ierarqiis xeze elementis saxelwodebis gamoyofis Semdeg 
SeasruloT brZaneba bilikebis dasaTvalierebeli fanjrisa Control-

ler _ Assign. 
 

 

nax. 2.2. dialoguri fanjara Assign Position Controller 

 romelime parametrisTvis kontrolioris dasaniSnad ar aris 
saWiro, rom am parametrs ukve hqondes animacia. kontroliorebiT 
SeiZleba aRiWurvon is parametrebic, romlebsac statikuri mniS-
vneloba aqvT. ufro metic, msgavsi parametrebisTvis kontrolioris 
daniSvna, uSualod bilikebis dasaTvalierebel fanjaraSi aRniSnu-
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li parametrisTvis Semdgomi animaciis uzrunvelyofad SeiZleba 
iqces.  
 

2. gamoCndeba dialoguri fanjara, romlis saxelwodeba icvleba 
amorCeuli bilikis saxelwodebis mixedviT. magaliTad, Tu arCeulia 
gardaqmnis biliki Position, maSin dialoguri fanjris saxelwodeba 
iqneba Assign Position Controller (mdgomareobis kontrolioris daniSvna). 
rogorc naCvenebia nax. 2.2.-ze. aRniSnul fanjaraSi moyvanilia yvela 
im kontroliorisa da SemzRudvelis nusxa, romelic ki SeiZleba 
dainiSnos gamoyofili bilikisTvis. kuTxovani isriT aRiniSneba 
kontrolioris tipi, romelic miRebulia gulisxmobis principis 
mixedviT aRniSnuli tipis parametrebis animaciisTvis. mocemul Sem-
TxvevaSi es kontrolioria Position XYZ.  

3. gamoyaviT saWiro kontrolioris an SemzRudvelis saxelwodeba 
da daawkapuneT Rilakze OK. Tu axali variantis arCevisas moxdeba 
gadasvla gasaRebze dafuZnebuli kontrolioridan procedurul 
kontroliorze an erTi proceduruli kontrolioridan meoreze, 
maSin aRniSnuli bilikis mTeli adre dayenebuli animacia daxar-
juli iqneba. xolo Tu gasaRebze dafuZnebuli kontrolioris erTi 
tipidan meoreze gadarTva xorcieldeba, maSin aRniSnuli biliki-
sTvis adre gansazRvruli animaciis gasaRebi gardaiqmneba axali 
kontrolioris maxasiaTeblebis Sesabamisad. 

4. axali kontroliori rom gulisxmobis principis mixedviT miRe-
bulad iqces, dialoguri fanjris Assign... Controller-is siaSi ga-
moyaviT saWiro kontrolioris saxeli da daawkapuneT Rilakze Make 

Default (dainiSnos dafarvis mixedviT). amis Semdeg imave tipis yvela 
parametrs, iseve rogorc imas, romlis mimarTac gamoiyeneba aR-
niSnuli kontroliori, maTi animaciis dros dafarvis mixedviT dae-
niSneba analogiuri kontroliori.  

kontroliorebTan muSaoba sabrZanebo panelze 

Motion 

sabrZanebo paneli Motion (moZraoba) mxolod trek Transform-is 
kontroliorTa parametrebTan miwvdomis saSualebas iZleva. aR-
niSnul biliks SeiZleba daeniSnos mxolod sami tipis kon-
troliori: Position\Rotation\Scale, Link Constraint (kavSirebis SemzRud-
veli) da Transform Script (gardaqmnis scenari). arCeuli kon-
trolioris Tu SemzRudvelis mixedviT icvleba gantotebis Se-
madgenloba Transform-is bilikis xeze da xveulebis Semadgenloba 

Motion-is panelze.  
sabrZanebo panel Motion-ze kontrolioris Sesacvlelad Seas-

ruleT Semdegi moqmedebebi:  
1. gamoyaviT animaciuri obieqti da sabrZanebo panel Motion-is 

sawyisze daawkapuneT. daawkapuneT Rilaks Parameters sabrZanebo pan-
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elis zeda nawilSi. panelis qveda nawilSi gamoCndeba xveuli Assign 

Controller, romelic naCvenebia nax. 2.3.-ze da miuTiTebs, romeli 
kontroliorebi Tu SemzRudvelebia daniSnuli obieqtis gar-
dasaxvisTvis, aseve rigi sxva xveulebisa, romelTa Semadgenloba 
icvleba imis mixedviT, gardasaxvis kontrolioris romeli tipia 
gamoyenebuli obieqtTan. 
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nax. 2.3. sabrZanebo panel Motion-is xveulebi kontroliorebis 
asarCevi da mosamarTi saSualebebiTurT 

 magaliTad, bilik Trasnform-is kontrolioris saxiT gamoiyeneba 
kontroliori Position\Rotation\Scale, amitom panel Motion-is meore 
xveuli iqneba xveuliPPRS Parameters (mdebareobis \ mobrunebis \ 
masStabis parametrebi). aRniSnuli xveulis qveda nawilSi aris gar-
daqmnis Rilaki Position. mdebareobis gardaqmnis kontrolioria Posi-

tion XYZ, rac iwvevs mesame xveulis _ Position XYZ Parameters-is gamoCe-
nas. Tavis mxriv, am xveulSi aris Position Axis-is parametris X Ri-
laki.  
Sedegad xveulebSi Key Info (Basic) (cnobebi gasaRebebze (sabazo) da 
Key Info (Advanced) (cnobebi gasaRebebze (damatebiTi) gamoisaxeba in-
formacia RerZ X-is gaswvriv obieqtis mdebareobis animaciis gasaRe-
bis Sesaxeb. 

2. kontrolioris Sesacvlelad gamoyaviT ierarqiis xis 
saWiro striqoni Assign Controller-is xveulSi da daawkapuneT 
Rilakze kontrolioris niSniTa da xveulis zeda marcxena kuTxeSi 
kiTxviT niSanze. Sedegad gamoCndeba dialoguri fanjara Assign... 

Controller, zemoT ganxiluli da im yvela kontrolioris nusxis Sem-
cveli, romlebic aRniSnul gardasaxvasTan gamosayeneblad aris 
saWiro. magaliTad, Tu gamovyofT parametr Transform-is striqons, 
dailoguri fanjris Assign... Controller-is siaSi kontroliorebis sul 
sami tipi iqneba: Link Constraint, Position\Rotation\Scale da Transform Script. 
aRniSnul dialogur fanjaraSi kontrolioris saWiro tipis SerCeva 
an dafarvis mixedviT gamosayenebeli kontrolioris daniSvna xdeba 
iseve, rogorc aRwerilia ganyofilebaSi `kontroliorebis daniSvna 
da Secvla fnjaraSi Track View~. 

animaciis gasaRebze dafuZnebuli kontroliorebis samarTavi 
saSualebebis Semcveli xveulebi nebismieri gasaRebis cifruli 
mniSvnelobisa da interpolaciis parametrebis Secvlis saSualebas 
iZleva, im meTodebiT, romlebic dialoguri fanjara Track View-Si 
saWiro meTodebis msgavsia. magaliTad, xveulebSi Key Info (Basic) da 
Key Info (Advanced) arsebuli parametrebi sruliad identuria para-
metrebisa, romlebic warmodgenilia dailogur fanjaraSi Key Info, 
da gamoiZaxeba animaciis gasaRebiT bilikebis striqonze an Tagvis 
marjvena Rilakze dawkapunebiT animaciis gasaRebis niSanze, fanjara 
Track View-s nebismier modifikaciaSi. Tu mimdinare kadrSi arsebobs 
animaciis kontrolioris gasaRebi, romelic gamoyofilia xveulSi 
Assign Controller, maSin aRniSnuli kontrolioris parametrebis 
xveulSi gamosaxuli iqneba gasaRebis cifruli maxasiaTeblebi da 
misi mniSvnelobis interpolaciis meTodebi.  
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sabrZanebo panel Motion-is xveulebis sxvadasxva parametri 
qvemoT moyvanil ganyofilebebSia axsnili, romlebic eZRvneba kon-
troliorebisa da SemzRudvelebis konkretul tipebs.  

kontroliorebis daniSvna Animation-is menius 
saSualebiT 

meniu Animation, Motion-is sabrZanebo panelis msgavsad, aseve 
iZleva bilikbze Transform, Position, Rotation da Scale obieqtebis 
kontroliorebis daniSvnis saSualebas. aRniSnuli menius meSveobiT 
kontroliorebis daniSvnis ganmasxvavebeli Tavisebureba is aris, 
rom isini dafarvis mixedviT miRebuli CamoTvlili bilikebis 
kontroliorebs ver cvlian sakuTari TaviT, aramed erTiandebian 
maTTan Sedgenili kontrolioris List-is gamoyenebis xarjze. es 
iZleva im obieqtebis damatebiT marTvis saSualebas, romlebsac ukve 
aqvT animacia.  

menius meSveobiT kontrolioris dasaniSnad gamoyaviT obieqti, 
romelic animaciisTvis aris gankuTvnili, da gaxseniT punqti Anima-

tion 3ds max-is ZiriTadi meniudan. menius Sua nawilSi oTxi brZanebaa: 
Transform Controllers, Position Controllers, Rotation Controllers da Scale Con-

trollers. nebismieri maTganis arCeva gaxsnis qvemenius kontroliorebis 
CamonaTvaliT, romlebic amorCeuli parametris samarTavad aris 
gamosadegi.nax -2.4 –ze amoarCieT saWiro kontroliori. 
 

 

nax. 2.4. meniu Animation-is qvemeniu Position Controllers 

gadaerTeT sabrZanebo panelze Motion. xveulSi Assign Controller 

yuradReba miaqcieT imas, rom amorCeulma kontroliorma ar Secva-
los uwindeli, aramed masTan gaerTiandes Sedgenili kon-
trolioris List-is saSualebiT. 

davuSvaT, rom saWiroa, mdgomareobis mixedviT ukve animirebu-
li obieqti aiZuloT musikis taqtSi damatebiT irxeodes. gamoyaviT 
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obieqti da airCieT meniu Animation-Si brZaneba Position Controllers _ Au-

dio (mdebareobis kontroliorebi _ audio). Sedegad sawyisi 
kontrolioris Position XYZ-is zemodan, romelic bilik Position-s 
marTavs, am bilikze moTavsdeba kontroliori List. kontroliori 
Position XYZ kontroliorTa siis elementi xdeba, meore elementis 
saxiT ki emateba arCeuli kontroliori Audio, rogorc naCvenebia 
nax. 2.5.-ze.  
 

 

nax. 2.5. sabrZanebo panel Motion-is xveulSi Assign Controller 
bilikze Position Cans Sedgenili kontroliori List kontroliorebiT 
Position XYZ da Audio siis SemadgenlobaSi 

mocemuli kontrolioris saSualebiT obieqts SeiZleba aiZulo 
imoZraos xmis Camweridan arCeuli failis taqtSi, gadanacvlebis 
animaciasTan damatebiT, romelsac kontroliori Position XYZ 
marTavs. 

kontroliorebis momarTva, romlebic unda daematos meniu Anima-

tion-is saSualebiT, xdeba dialogur fanjaraSi Track View an sa-
brZanebo panelze Motion. konkretuli kontroliorebis momarTvis 
Tanmimdevroba aRwerilia ganyofilebaSi `animaciis kon-
troliorebisa da SemzRudvelebis parametrebis momarTva~.  

Animation-is menius saSualebiT SemzRudvelebis 

daniSvna 

rogorc ukve iTqva, SemzRudvelebi saWiroa erTi saxis 

obieqtebis გადაადგილების, mobrunebis an masStabis samarTavad, 
romlebsac wasayvani  obieqtebi ewodeba, wamyvani obieqtebis xarjze. 
amgvarad, obieqtis mimarT SemzRudvelis gamoyenebis Semdeg saWiroa 
damatebiT mianiSnoT sxva obieqti, romelic wamyvanad iTvleba. 

SemzRudvelis daniSvna SeiZleba dialoguri fanjris Track View-s 
meSveobiT an xveuliT Assign Controller Motion-is sabrZanebo panelidan, 
rogorc adre iyo aRwerili kontroliorebis daniSvnasTan mimarTe-
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baSi. amis Semdeg sabrZanebo panelze Motion gamoCndeba xveuli, ro-
melic arCeuli SemzRudvelis parametrebs Seicavs. aRniSnuli 
xveulis meSveobiT xorcieldeba wamyvani obieqtis daniSvna.  

Animation-is menius gamoyeneba aseve iZleva saSualebas, rom in-
teraqtiul reJimSi erTi ileTiT Sesruldes kontroliorisa da 
wamyvani obieqtis daniSvna.  

ganyofileba Contraints (SemzRudvelebi) Seicavs Semdeg brZanebebs: 
Attachment Constraint (mimagrebis SemzRudveli), Surface Constraint (zed-
apiris SemzRudveli), Path Constraint (SemzRudveli gza). Position Con-

straint (mdgomareobis SemzRudveli), Link Constraint (kavSiris SemzRud-
veli), Look-At Constraint (SemzRudveli mzeris xazi) da Orientation Con-

straint (SemzRudveli orientacia). maTi yvelasi daniSnulebaa, ama Tu 
im saSualebiT SezRudon obieqtis mdebareobis animacia an mobrune-
ba. calkeuli SemzRudvelebis parametrebis dayenebis Tanmimdevroba 
ganxiluli iqneba ganyofilebaSi `animaciis kontroliorebisa da 
SemzRudvelebis parametrebis momarTva~.  

imisaTvis, rom Animation-is menius saSualebiT obieqts dauniSnoT 
SemzRudveli, SeqmeniT obieqti, romelTanac aucilebelia Semz-
Rudvelis gamoyeneba, da wamyvani obieqti. magaliTad, marTkuTxa 
bloks rom mocemuli xazis gaswvriv moZraoba aiZuloT, aageT prim-
itivi Sphere (sfero) da xazi, romelic wamyvani obieqtis rols iTa-
maSebs. gamoyaviT wasayvani  obieqti, gaxseniT meniu Animation da 
SeasruleT erT-erTi brZaneba qvemeniudan Constraints. Tqvens 
magaliTSi amoirCieT SemzRudveli Path Constraint.  

gadaanacvleT kursori proeqciis aqtiur fanjaraSi. wasayvani  
obieqtidan gamoiWimeba wyvetili xazi. (nax-2.6). rodesac daayenebT 
kursors obieqtze, romelic wamyvanis rolSi iqneba, kursori 
Seicvlis saxes isridan jvarze. daawkapuneT nacnob obieqtze. ganx-
ilul magaliTSi daawkapuneT xazze, romelic gzis rols TamaSobs, 
rac imis maniSnebeli iqneba, rom SemzRudvelis moqmedeba daiwyo. 
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nax. 2.6. kursoris formis cvlileba isridan jvaredinze mian-
iSnebs elifsis arCevis SesaZleblobaze wamyvani obieqtis saxiT 
eliptikuri gziT sferos gadaadgilebis animaciis SesazRudad 

Animation-is menius saSualebiT SemzRudvelebis daniSvnisas nac-
nob obieqts eniSneba kontroliori List, SemzRudveli ki Tavsdeba 
siis SemadgenlobaSi aRniSnul trekze ukve arsebuli animaciis 
kontroliorebis gverdiT. magaliTad, Tu obieqts eniSneba Semz-
Rudveli Path Constraint, obieqtis trekze Position avtomaturad Tavs-
deba kontroliori List, xolo siis SemadgenlobaSi irTveba aR-
niSnul trekze ukve arsebuli kontroliori Position XYZ da Semz-
Rudveli Path Constraint. (nax-2.7). 
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nax. 2.7. xveulSi Assign Controller bilikze Position Cans Sedgenili 
kontroliori List, romelic Seicavs kontroliors Position XYZ da 
SemzRudvels Path Constrain 

animaciis kontroliorebisa da SemzRudvelebis 

parametrebis momarTva 

qvemoT aRwerilia kontroliorTa da SemzRudvelTa calkeuli 
tipebis momarTvis parametrebi da meTodebi, romlebic anbanuri Tan-
mimdevrobiT aris warmodgenili.  

SemzRudveli Attachment 

SemzRudveli Attachment (mimagreba) gamoiyeneba gardaqmnis (Trans-

form) bilikis Position-is samarTavad da emsaxureba wamyvanis zeda-
pirze wasayvani obieqtis ganTavsebasa da gamyarebas, romelsac 
SeiZleba droSi cvalebadi deformaciebi daemuqros. magaliTad, Tu 
wasayvani obieqti gamoxatavs tivtivas, wamyvani ki _ wylis moli-
vlive zedapirs, maSin SemzRudveli Attachment-is gamoyeneba wylis 
zedapiris animaciasTan tivtivas aiZulebs, masTan erTad ilivlivos. 
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nax. 2.8. xveuli Attachment Parameters 

SemzRudveli Attachment SeiZleba dainiSnos trek Position-is kon-
trolioris saxiT Track View-s fanjris meSveobiT, sabrZanebo pan-
eliT Motion an Animation-is meniuTi. amUukanasknel SemTxvevaSi aR-
niSnuli SemzRudveli daemateba kontrolior List-is Semadgenlobas 
im kontroliorTan erTad, romelic ukve arsebobs bilikze Position.  
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rogorc ki obieqtis bilik Position-s eniSneba SemzRudveli Attach-

ment, obieqti avtomaturad moZraobs ise, rom misi sayrdeni wertili 
koordinatis sawyisTan SesabamisobaSi iyos, obieqtis lokaluri 
RerZebi ki uTanabrdeba koordinatis globaluri sistemis RerZebs.  

aRniSnuli SemzRudvelis parametrebi rom xelmisawvdomi iyos, 
gamoyaviT obieqti, romelsac daniSnuli aqvs mimagrebis SemzRud-
veli, da daawkapuneT xveulSi PRS Parameters, Motion-is sabrZanebo 
panelSi Rilakze Position. Sedegad gamoCndeba xveuli Attachment Pa-

rameters (mimagrebis parametrebi), rogorc naCvenebia nax. 2.8-ze.  

SemzRudveli Attachment-is parametrebis momarTva 

kontrolioris parametrebis mosamarTad SeasruleT Semdegi mo-
qmedebebi:  

1. mianiSneT wamyvani obieqti, romelTanac iqneba mimagrebuli aR-
niSnuli kontrolioris mier samarTavi wasayvani obieqti. amisaTvis 
scenaze moniSneT wasayvani obieqti (magaliTad cilindri) daaw-
kapuneT Rilakze Pick Object (mivaniSnoT obieqti) xveulis 
ganyofilebaSi Attach To (miemagros raRacas) (nax - ), Semdeg ki gamo-
yaviT wamyvani obieqti (magaliTad zedapiri Plane) proeqciis 
nebismier fanjaraSi. wamyvani obieqtis saxelwodeba gamoCndeba Ril-
akis zemoT, (Plane-01) wasayvani obieqti ki sawyisi koordinatisken 
gadainacvlebs. 

2. wamyvani obieqtis zedapirze rom mieTiTos adgili, romelzec 
unda miemagros wasayvani obieqti, daayeneT mimdinare kadris saWiro 
nomeri, magaliTad 0, daawkapuneT Rilakze Set Position (mdebareobis 
miTiTeba) xveulis ganyofilebaSi Position, mere ki daawkapuneT 
wamyvani obieqtis zedapirze. 

wasayvani obieqti ise gadainacvlebs, rom misi sayrdeni wertili 
sawkapuneblis wertilSi aRmoCndeba. dayenebul alamTan Align To Sur-

face (gavasworoT zedapirze) wasayvani obieqtis lokaluri RerZi Z 

gaswordeba wamyvani obieqtis zedapiris normalis gaswvriv. Tu daw-
kapunebis Semdeg xels ar aiRebT Tagvis Rilakidan, aramed kursors 
gaacurebT, wasayvani  obieqti kursoris kvaldakval imoZravebs wa-
myvani obieqtis zedapirze. wasayvani  obieqtis sayrdeni wertili 
mimagrebuli iqneba wamyvanTan im wertilSi, sadac xels auSvebT 
Tagvis Rilaks. ganyofilebaSi Position xveulSi Attachment Parameters, 
gamoisaxeba wamyvani obieqtis zRvruli nomeri mricxvelSi Face 
(zRvari) da koordinatebi A, B mimagrebis wertilebSi, aRniSnuli 
zRvris farglebSi. wasayvani  obieqtis mimagrebis wertilis mde-
bareoba wamyvani obieqtis samkuTxovani sazRvris CarCoebSi aRi-
niSneba wiTeli jvriT sqemaze mricxvelebis A da B-s qvemoT. 
obieqtis ganTavsebis reJimis gamosarTvelad kidev erTxel daaw-
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kapuneT Rilakze Set Position. obieqtis gansaTavseblad aseve SeiZleba 
miuTiToT saWiro sazRvris nomeri mricxvelSi Face.  

3. saWiroebis SemTxvevaSi SegiZliaT SeasruloT wasayvani  
obieqtis mdebareobis animacia wamyvanis zedapirze. amisaTvis taim-
eris animaciis mcoci gadaitaneT sxva kadris niSnulSi, kidev daaw-
kapuneT Rilakze Set Position da miuTiTeT axali adgili zedapirze 
wasayvani  obieqtis gansaTavseblad. daawkapuneT Rilakze Yes (diax) 
pasuxad SekiTxvaze Are you sure you want to animate the position of the object? 
(namdvilad gsurT obieqtis mdebareobis animireba?). Tumca unda 
gaiTvaliswinoT, rom kontrolioris mier marTuli wasayvani  
obieqti animaciis dros ar wahyveba zedapiris klaknilebs 
mdebareobis gasaRebebs Soris SualedebSi, aramed imoZravebs erTi 
sakvanZo wertilidan meoreSi umoklesi traeqtoriiT, rogorc 
naCvenebia nax. 2.9.-ze. Tu saWiroa, rom obieqtma konkretulad imoZ-
raos wamyvanis zedapirze, gamoiyeneT SemzRudveli Surface.  
 

 

nax. 2.9. kontrolior Attachment-iT Seqmnili mdebareobis or gas-
aRebs Soris traeqtoria swor xazs warmoadgens 

4. wasayvani  obieqtis moZraobis siCqaris interpolaciisTvis, 
sakvanZo kadrebs Soris intervalebSi, momarTeT parametrebi gan-
yofilebidan TCB. sacnobaro monacemebi aRniSnul parametrebze 
moyvanilia qvemoT qveganyofilebaSi `TCB~.  

 saanimacio obieqtis moZraobis traeqtroriis danaxva rom 
iyos SesaZlebeli, gamoyaviT obieqti da daawkapuneT Rilakze Trajec-

tories sabrZanebo panelis Motion-is zeda nawilSi.  
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kontroliori Audio  

kontroliori Audio 3ds max-is praqtikulad nebismieri parametris 
animaciis Sesrulebis saSualebas iZleva, bgeriTi rxevis ampli-
tudis gardasaxviT saanimacio parametris mniSvnelobad da iZ-
ulebiT, rom is bgeris taqtis mixedviT icvlebodes. es kon-
troliori SeiZleba gamoiyenebodes parametrebTan, romlebic war-
modgenilia sidideebiT mcuravi wertilidan, aseve gardasaxvebTan 
da samkomponentian veqtorul sidideebTan, iseTebTan rogoricaa 
feris RGB-komponentebi. magaliTad, aRniSnuli kontrolioris meS-
veobiT SeiZleba obieqtis masStabs aiZulo icvlebodes mocemuli 
melodiis akordebis taqtSi.  

xelmisawvdomi rom gaxdes kontrolioris parametrebi, daawka-
puneT Tagvis marjvena Rilaks aRniSnuli kontrolioriT marTuli 
parametris trekze dialogur fanjaraSi Track View. gamoCndeba dia-
loguri fanjara Audio Controller, romelic naCvenebia nax. 2.10.-ze.  
 

 

nax. 2.10. dialoguri fanjara Audio Controller 

kontrolior Audio-s parametrebis momarTva 

kontrolioris parametrebis mosamarTad SeasruleT Semdegi mo-
qmedebebi:  

1. bgeriTi rxevis wyaros asarCevad daawkapuneT Rilakze Choose 

Sound (bgeris arCeva) da airCieT bgeriTi faili formatidan avi an 
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wav failebis Cvenebis standartul fanjaraSi. kontroliorisTvis 
daniSnuliBbgeris wyaros gasauqmeblad, daawkapuneT Rilakze 
Remuve Sound (bgeris gauqmeba).  

2. kontrolioris mier formirebuli samarTavi mniSvneloba war-
moadgens bgeris mimdinare amplitudis danawilebis Sedegs maqsima-
lur amplitudaze. CaagdeT alami Absolute value (absoluturi mniS-
vneloba), raTa maqsimaluri amplitudis saxiT gamoiyenebodes 
maqsimalurad SesaZlo mniSvneloba (bgeris 8-bitiani CanawerebisTvis 
maqsimalurad SesaZlo amplituda 128-s warmoadgens, 16-
bitianebisTvis ki _ 327,68). Tu aRniSnuli alami dayenebulia, 
maqsimaluri amplitudis saxiT gamoyenebuli iqneba udidesi mniS-
vneli mimdinare bgeriTi failidan, rac zrdis normirebul sabo-
loo mniSvnelebs.  

3. Tu aucilebelia `cocxali~ bgeris gamoyeneba, romelic gare 
mowyobilobidan modis, daayeneT alami Enable Real-Time Device 

(realuri bgeris wyaros gamoyeneba) da amoirCieT mowyobilobis ti-
pi, romelic warmodgenilia ganyofileba Real Time Control-is 
(realuri bgeris marTva) gaxsnil siaSi. 

4. momarTeT bgeris xmaTa filtraciis parametrebi ganyofilebaSi 
Sample (anarCevi):  

 Threshold (zRurbli) _ miuTiTebs bgeriTi rxevebis qvemodan 
wakveTis dones xmebis gasauqmeblad. zRurbls qvemoT yvela mniS-
vneli anulirdeba. 0-is Tanabari mniSvnelisas zRurbli ar axdens 
gavlenas bgeraze, xolo 1-is Tanabari mniSvnelisas, bgeriTi rxevis 
yvela anaTvali anulirdeba;  

 Oversampling (gaSualeba) _ bgeriTi rxevis formis gasworebis 
saSualebas iZleva, mezobeli anaTvalebis meSveobiT, romelTa 
raodenoba mricxvelSia miTiTebuli;  

 Fast Track View (swrafi Cvveneba bilikebis daTvalierebis fan-
jaraSi) _ aRniSnuli almis momarTva iZleva saSualebas operati-
ulad adevno Tvalyuri gaSualebis Sedegebs fanjaraSi Track View.  

5. gansazRvreT kontrolioris mier miTiTebuli minimaluri da 
maqsimaluri mniSvnelebi, mricxvelebis _ X, Y da Z-is ori jgufis 
gamoyenebiT. Jguf Base Scale-s (sayrdeni masStabi) mricxvelebi bgeris 
animaciis dros miuTiTeben bgeris amplitudisas dasabrunebeli 
mniSvnelebis sidideebs, romlebic 0-is tolia, xolo Target Scale-s 
(zRvruli masStabi) jgufis mricxvelebi _ bgeris maqsimaluri am-
plitudisas.  

6. ganyofilebaSi Channel (arxi) airCieT bgeris arxi, romelic 
animacias marTavs, gadasarTvelis erT-erT mdgomareobaSi dayenebiT: 
Left (marcxena), Right (marjvena) an Mix (gaerTianebuli).  

momarTvis dasrulebis Semdeg daawkapuneT Rilakze Close (daxur-
va), raTa daxuroT dialoguri fanjara.  
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kontroliori Barycentric Morph  

kontroliori Barycentric Morph (baricentrikuli morfingi) emsax-
ureba animacias morfingis elementebiT, anu erTi obieqtis meored 
talRovanad gardaqmnas.  

3ds max-is im obieqtTa ricxvSi, romlebic miekuTvneba kategorias 
Compound Objects (Semadgeneli obieqtebi), Sedis Morph-is (morfin-
guli) tipis obieqtebi, romlebic morfingis gardasaxvis realizebis 
saSualebas iZleva. aseTi tipis obieqtebis Seqmnisas amosavali 
(gardasaqmneli) obieqtebis mimarT, dafarvis mixedviT gamoiyeneba 
animaciis kontroliori Barycentic Morph (baricentrikuli morfingi), 
romelic iZleva saSualebas, avtomaturad Seiqmnas amosavali 
obieqtis gardasaxvis animaciis gasaRebi miznobriv obieqtTan erTo-
bliobaSi. aRniSnuli kontrolioris muSaobis algoriTmi iseTia, 
rom gadasaxvis yoveli gasaRebi warmoadgens Sesabamisi woniT 
aRebuli yvela sayrdeni obieqtis superpozicias. aRniSnuli 
kontroliori Tavsdeba bilikze Morph, romelic Svilobili gan-
totebaa bilikisa Object, romelic Tavis mxriv Semadgeneli morfin-
guli obieqtis saxiT erTiandeba animirebuli obieqtis xeSi (nax. 
2.11.).  
 

 

nax. 2.11. Sedgenili morfinguli obieqtis Sphere01-is animaciisTvis 
mis bilikze Morph moTavsdeba kontroliori Baryentic Morph 

 Morpher-is modifikatoris meSveobiT morfingis animaciisas, 
kontroliori Barycentric Morph ar gamoiyeneba. yoveli miznobrivi 
obieqtis wonebis cvalebadoba am SemTxvevaSi imarTeba Bezier-is tipis 
kontroliorebiT.  

 
raTa xelmisawvdomi iyos kontrolioris parametrebi, daawkapuneT 

fanjaraSi Track View Dope Sheet Tagvis marjvena RilakiT animaciis 
kontrolioris nebismier gasaRebze, an Sesabamisi dasaxelebis 
marTvis kontroliorze (Morph: Barysentric Morph Controller, nax 2.11), da 
amoarCieT konteqstur meniuSi brZaneba Properties (Taviseburebebi). 
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gamoCndeba fanjara Key Info (monacemebi gasaRebebze), naCvenebi nax. 
2.12.-ze. 

 

nax. 2.12. animaciis kontrolioris Barycentic Morph-is dialoguri 
fanjara Key Info 

kontrolior baricentrikuli morfingis 

parametrebis momarTva 

morfingis gasaRebis parametrebis mniSvnelobis interpolaciisT-
vis gamoiyeneba Tension\Continuity\Bias-is meTodi _ TCB. dialoguri 
fanjris Key Info-s zeda nawilSi gamoisaxeba TCB-s parametrebis 
mniSvnelebi, romlebic interpolaciis dros gamoiyeneba. aRniSnuli 
parametrebi kontrolior TCB-s parametrebis analogiuria, rom-
lebic SemdgomSi iqneba ganxiluli Sesabamis ganyofilebaSi.  

aRniSnulTan erTad kontroliors aqvs Semdegi parametrebi:  

 Targets _ sia, romelSic CamoTvlilia morfingis yvela sayrdeni 
obieqti, yoveli maTganis procentuli wvlilis miTiTebiT amosava-
li obieqtis saxis formirebaSi, animaciis mimdinare gasaRebis mo-
mentSi;  



 124 

 Percentage (wvlilis procenti) _ mricxveli, romelic saSu-
alebas iZleva amosavali obieqtis saxis formirebaSi sayrdeni 
obieqtis Senatanis wvlili daiTvalos, romelic gamoyofilia siaSi. 
calkeuli sayrdeni obieqtis Senatanis wvlili SeiZleba gamoixatos 
uaryofiTi ricxviT;  

 Constrain to 100% (SeizRudos 100%) _ daayeneT es alami, raTa 
SezRudoT yvela sayrdeni obieqtis Sejamebuli wvlili 100 procen-
tiT (zogad SemTxvevaSi is SeiZleba iyos 100%-is Tanabari).  
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kontroliori Bezier 

 

nax. 2.13. xveulebi Key Info (Basic) da Key Info (Advanced) parametrebis 
SemadgenlobiT analogiuria dialoguri fanjrisa Key Info 

kontroliori Bezier kontroliorebis erT-erTi yvelaze gavr-
celebuli tipia da gardaqmnis obieqtis moZraobis traeqtorias an 
kidev splainSi bezie funqciuri mrudis parametris cvlilebas, ro-
melic sakvanZo wertilze gadis. aRniSnuli kontrolioris tipi 
SeiZleba gamoiyenebodes mdgomareobisa da masStabis gardasaxvisas, 
aseve im obieqtebis parametrebis maxasiaTeblebTan, romlebic gamox-
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atulia mniSvnelebiT mcuravi wertilidan, da samkomponentian 
veqtorul parametrTan, rogoricaa feri. 

raTa xelmisawvdomi iyos aRniSnuli kontrolioris parametrebi, 
dialogur fanjaraSi Track View Tagvis marjvena RilakiT daawka-
puneT animaciis gasaRebze, romelsac es kontroliori marTavs. gam-
oCndeba dialoguri fanjara Key Info, romelic adre iyo ganxiluli 
I Tavis ganyofilebaSi `bilikebis striqonSi animaciis gasaRebebis 
redaqtireba~. 

sabrZanebo panel Motion-idan kontrolioris parametrebisken  mi-
sawvdomad daawkapuneT xveulSi PRS Parameters, Position-is an Scale-is 
erT-erT Rilakze, imis mixedviT, romel gardasaxvas _ Position-s Tu 
Scale-s _ eniSneba kontroliori Bezier. gamoCndeba xveulebi Key Info 

(Basic) da Key Info (Advanced), naCvenebi nax. 2.13.-ze.  

xveuli Key Info (Basic) 

kontrolioris mosamarTad gamoiyeneT xveulebis samarTavi ele-
mentebi, romlebic sruliad analogiuria dialoguri fanjris Key 

Info-s marTvis elementebisa, adre ganxiluli I Tavis ganyofilebaSi 
`bilikebis striqonSi animaciis gasaRebebis redaqtireba~. 
 

 

nax. 2.14. saanimacio parametris funqciuri mrudis gasworebis var-
iantebis asarCevi Rilakebi 

animaciis gasaRebis wertilis marcxniv da marjvniv, ori didi 
Rilakis In (Sesvla) da Out (gamosvla) gamoyenebiT SearCieT splain 
bezies Semxebi veqtorebis ganlagebis varianti, romlebic paramet-
ris cvlilebis funqciuri mrudis rols asruleben. Tu erT-erT 
did Rilakze daawkapunebT da odnav daayovnebT Tagvis Rilaks daW-
eril mdgomareobaSi, gaixsneba damatebiTi Rilakebis paneli, rome-
lic naCvenebia nax. 2.14-ze da warmoadgens gasaRebebs Soris 
SualedebSi funqciuri mrudebis moqmedebis sxvadasxva variantebs. 
patara isriani Rilakebi, didi Rilakis In-is aqeT-iqiT, gamoiyeneba 
veqtorebis ganlagebis arCeuli variantebis kopirebisTvis, 
winamdebare gasaRebisa da mimdinare gasaRebis gamosasvlelad, pata-
ra isriani Rilakebi ki didi Rilakis Out-is aqeT-iqiT _ mimdinare 
da momdevno gasaRebis Sesasvlelad.  

ganvixiloT calkeuli gasasworebeli Rilakebis mniSvneloba: 
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 Smooth (gasworebuli marTva) _ uzrunvelyofs funqci-
uri mrudis siswores gasaRebis wertilSi Sesvlisas an misgan gam-
osvlisas, rac iZleva saSualebas sakmaod gluvad, talRovanad 
Seicvalos saanimacio parametri sakvanZo kadris raionSi (nax. 2.15.). 
 

 

nax. 2.15. sferos gadaadgilebis traeqtoriis xazi gasworebuli 
marTvis gamoyenebisas animaciis samive gasaRebis Sesasvlelsa da 
gamosasvlelSi uCvenebs parazitul Serevas 

marTvis aRniSnuli variantis naklovanebaa obieqtis parazituli 
moZraobis warmoqmna. magaliTad, rogorc naCvenebia nax. 2.15.-ze, pro-
gramis mcdelobas, gaataros gluvi, texilebis armqone mrudi sfer-
os moZraobis sakvanZo wertilebze, iqamde mivyavarT, rom pirvel da 
meore gasaRebebs Soris intervalSi sferoebi imis magivrad, rom Ta-
vianTi  0-is toli, vertikaluri Z-koordinati SeinarCunon, qvemoT-
ken inacvleben. es wanacvleba, romelic maqsimums aRwevs naxatze 
isriT aRniSnul monakveTSi, aris swored parazituli moZraoba; 

 Linear (xazovani marTva) _ uzrunvelyofs funqciuri 
mrudis xazovan saxes sakvanZo wertilis Sesasvlelis an misgan 
gamosasvlelis siaxloves, rac animaciis parametris Tanabarzomier 
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cvlilebas iwvevs. obieqtis moZraobis traeqtorias amavdroulad 
aqvs naWer-texili mrudis saxe, rogorc naCvenebia nax. 2.16.-ze. 
 

 

nax. 2.16. sferos gadaadgilebis traeqtoriis xazi xazovani 
marTvis gamoyenebisas samive animaciis gasaRebis Sesasvlelsa da 
gamosasvlelSi 

 Step (naxtomis msgavsi marTva) _ uzrunvelyofs fun-
qciuri mrudis naxtomis magvar cvlilebas, rasac mivyavarT ani-
maciis parametris cvlilebis ararsebobasTan gasaRebebs Soris in-
tervalebSi da parametris mkveTr cvlilebasTan sakvanZo kadris 
miRwevisas;  

 Fast (daCqarebuli marTva) _ qmnis funqciur mruds, ro-
melic parametris cvlilebas uzrunvelyofs sakvanZo wertilis 
raionSi daCqarebiT (nax. 2.17.). 
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nax. 2.17. sferos gadaadgilebis traeqtoriis xazi amaCqarebeli 
marTvis gamoyenebis Semdeg animaciis sami gasaRebidan Sualas gamo-
sasvlelSi, romelic naCvenebia isriT 

sferos moZraobis daCqarebis Sesaxeb meore gasaRebis midamoebSi 

SeiZleba vimsjeloT traeqtoriis xazze TeTr wertilebs Soris 

manZilis gazrdis mixedviT, romlebic asaxaven sferos mdgomareobas 

animaciis mimdevrobiT kadrebSi;  

 Slow (Senelebuli marTva) _ qmnis funqciur mruds, ro-

melic parametris cvlilebas uzrunvelyofs SenelebiT sakvanZo 

wertilis raionSi (nax. 2.18.). sferos moZraobis Senelebaze meore 

gasaRebis midamoebSi SeiZleba msjeloba manZilis SemcirebiT 

traeqtoriis xazze TeTr wertilebs Soris, romlebic asaxaven 

sferos mdgomareobas animaciis mimdevrobiT kadrebSi; 

  

 Custom (specialuri marTva) _ gasaRebis wertilSi fun-

qciur mrudze qmnis Semxeb veqtorebs, romlebis gadanacvlebac 

SeiZleba funqciuri mrudebis Cvenebis reJimSi, bilikebis daT-

valierebis fanjaraSi. Tu arCeulia es Rilaki, xelmisawvdomi xdeba 

dialoguri fanjris Key Info-s damatebiTi nawilis parametrebi, aseve 

xveulis Key Info (Advanced), sabrZanebo panelidan Motion. mricxvelebi 
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In da Out, romlebic ganTavsebulia fanjris Key Info-s damatebiT na-

wilSi an xveulSi Key Info (Advanced), iZleva saSualebas Semxebi 

veqtorebis markerebis mdebareoba moimarTos.  

 

 

nax. 2.18. sferos gadaadgilebis traeqtoriis xazi Semanelebeli 
marTvis gamoyenebis Semdeg animaciis sami gasaRebidan Sualas gamo-
sasvlelSi, romelic naCvenebia isriT 

 

 Flat Targent (gaTanabrebuli marTva) _ gasworebuli 

marTvis am variantSi, iseve rogorc Custom-is variantSi, funqciuri 

mrudis saxiT gamoiyeneba splaini bezie, romlis wveroebs, animaciis 

gasaRebebis Sesabamisad, aqvT Semxebi veqtorebi, romlebic iZleva 

mrudis formis momarTvis saSualebas gasaRebis Sesasvlelsa da 

gamosasvlelSi. aRniSnuli tipis Tavisebureba is aris, rom pro-

grama cdilobs mrudi gaataros umokles manZilze sakvanZo wer-

tilebs Soris, amavdroulad gamoricxos mkveTri gadaxrebi da tex-

ilebi (nax. 2.19.). funqciuri mrudebis gasworebis aRniSnuli tipi 

umravles SemTxvevaSi optimaluria, radgan ar qmnis parazitul moZ-

raobebs da amavdroulad animaciis msvlelobis talRovnobas uz-

runvelyofs. is 3ds max-Si gamoiyeneba dafarvis mixedviT.  
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nax. 2.19. sferos gadaadgilebis traeqtoriis xazi gamaTanabrebe-
li marTvis gamoyenebis Semdeg animaciis samive gasaRebis 
Sesasvlelsa da gamosasvlelSi mcuravi mrudis saxes iRebs, rome-
lic mokle manZilze aerTebs sakvanZo wertilebs 

xveuli Key Info (Advanced) 

xveulis Key Info (Advanced) marTvis saSualebebi xelmisawvdomi 
xdeba mxolod Custom-is marTvis variantis arCevisas. am SemTxvevaSi 
koordinatTa mricxvelebis In da Out-is jgufebis gamoyeneba 
SeiZleba Semxebi veqtorebis markerebis mdgomareobis zusti 
momarTvisTvis. mricxvelebis arseboba uzrunvelyofs srul 
kontrols funqciur mrudze animaciis gasaRebis midamoebSi. daaw-
kapuneT Rilakze Normalize Time (drois normalizeba) gamoyofili 
gasaRebebis gadasanawileblad drois Saklaze ise, rom animaciis 
parametris namatis sidide, magaliTad obieqtis Serevis sidide, gas-
aRebidan gasaRebamde erTnairi iyos yvela gamoyofili gasaRe-
bisTvis. daayeneT alami Free Handle (Tavisufali Semxebebi), raTa gas-
aRebebis moZraobisas ar moxdes Semxebi veqtorebis sigrZis avtoma-
turi miSeneba.  

kontroliori Block 

kontroliori Block (bloki) iZleva saSualebas, drois mocemul 
intervalSi gaaerTianos scenis sxvadaxsva obieqtis animaciebis 
(bilikebi), maTgan blokis (kavSiris) SeqmniT. aseTi blokebi Semdeg 
SeiZleba gamoiyenebodes drois nebismier saWiro momentSi animaciis 
gansaxorcieleblad.  
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aRniSnuli kontroliori xSirad gamoiyeneba personaJebis ani-
maciisTvis xelebis an fexebis mravaljeradi tipuri moZraobis Ses-
aqmnelad.  

kontrolior Block-is mosamarTad SeqmeniT an CatvirTeT scena im 
moZraobis animaciiT, romelic ciklur ganmeorebas saWiroebs. gax-

seniT fanjara Track View _ Dope Sheet (gasaRebebis dafa). CarTeT 
kontroliorTa tipebis saCvenebeli reJimi ierarqiuli xis totebze.  

ierarqiuli xis fanjaraSi gaSaleT biliki Global Track (zogadi 

(bilikebi), Semdeg ki biliki Block Control, raTa gamoCndes biliki 

Available (xelmisawvdomi), rogorc naCvenebia nax. 2.20.-ze. gamoyaviT es 
biliki. 
 

 

nax. 2.20. bilikebis gadaxedvis fanjara gaSlili bilikiT Block 
Control 

SeasruleT brZaneba meniuSi Controller _ Assign. gamoCenil dia-

logur fanjaraSi gamoyaviT striqoni MasterBlock (master-bloki) da 

daawkapuneT Rilaks OK. gamoCndeba fanjara Master Block Parameters, 
romelic naCvenebia nax. 2.21-ze. daawkapuneT aRniSnul fanjaraSi 

Rilaks Add (damateba). 
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nax. 2.21. dialoguri fanjara Master Block Parameters emsaxureba mas-

ter-blokis Seqmnas 

gamoCndeba dialoguri fanjara Track View Pick (bilikebis arCeva), 
romelic iZleva saSualebas mianiSnoT animaciis is bilikebi, ro-
melTa gasaRebebi unda moTavsdes erT blokSi. aRniSnul fanjaraSi 
gamoisaxeba mxolod animaciis mqone parametrebis bilikebi. gamo-
yaviT saWiro bilikebi, ise, rom daayovneT klaviSi Ctrl, da daaWireT 
Rilaks OK. nax. 2.22.-ze naCvenebia magaliTi, sadac master-blokSi 
CasarTavad gamoyofilia sami mdebareobis biliki, romlebic per-
sonaJis fexebisa da menjis animaciebis gasaRebebs inaxavs. gasaRe-
bebis meSveobiT sruldeba siarulis erTi ciklis animacia _ 
marcxena da marjvena fexebis nabijebis. kontrolior Block-is dax-
marebiT SesaZlebelia ramdenime nabijis animaciis ganxorcieleba. 
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nax. 2.22. dialogur fanjaraSi Track View Pick amorCeulia 
animirebuli parametrebis bilikebi, romlebic unda CairTos master-
blokSi 

mas mere, rac daawkapunebT Rilakze OK fanjaraSi Track View Pick, 
gamoCndeba fanjara Block Parameters, romelic naCvenebia nax. 2.23.-ze.  
 

 

nax. 2.23. dialoguri fanjara Block Parameters saSualebas iZleva 
moimarTos blokis saxeli, droiTi parametrebi da feri 

am fanjaraSi SesaZlebelia, animaciis bloks saxelwodeba mieni-

Wos. gulisxmobis principiT mieniWeba saxeli Block, magram umjobesia 
mianiSnoT mniSvnelobis mqone saxelwodeba, magaliTad nabiji, Tu 

saubaria personaJis siarulis animaciaze. Semdeg mricxvelebSi Start 

(dasawyisi) da End (dasasruli) kadrebis saWiro nomrebis momarTviT, 
SeiZleba miuTiToT blokis moqmedebis droiTi diapazoni. 

mricxvelSi End unda dayendes im kadris nomeri, romelic er-
TeuliT aRemateba bilikebze blokSi CarTuli animaciis ukanaskneli 
gasaRebebis kadris nomers, winaaRmdeg SemTxvevaSi bolo gasaRebebi 
daikargeba. Tu daawkapunebT feris nimuSis mindorze mricxvelebis 
marjvniv, SeiZleba momarToT blokis SeRebvis feri, misi gamosaxvi-
sas bilikebis daTvalierebis fanjaraSi. saWiro brZanebebis 

Sesrulebis Semdeg daawkapuneT Rilakze OK.  

dabrundebiT dialogur fanjaraSi Master Block Parameters, romlis 
siaSi gamoCndeba Sedgenili blokis saxeli. zemoaRniSnuli Rilakis 

Add-is garda, aRniSnul fanjaraSi aris Semdegi instrumentebi:  

 Add Selected (daematos SerCeuli) _ iZleva saSualebas Seqmnili 
blokebis SemadgenlobaSi daematos animaciis bilikebi, romlebic 
manamdea amorCeuli bilikebis daTvalierebis fanjaraSi;  

 Replace (Secvla) _ saSualebas iZleva Seicvalos bloki, rom-

lis saxeli gamoyofilia fanjaraSi, dialoguri fanjris Track View 

Pick kvlav gamoZaxebiT;  
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 Remove (gauqmeba) _ emsaxureba im blokis gauqmebas, romlis sax-
eli siaSia gamoyofili;  

 Save (Senaxva), Load (CatvirTva) _ emsaxureba animaciis arCeuli 

blokis Senaxvas *.blk-s tipis failSi da adre Senaxuli animaciis 
blokebis CatvirTvas. CatvirTvisas gamoiZaxeba dialoguri fanjara 

Attach Controls (mimagrebulis marTva), romelic iZleva saSualebas, 
animaciuri bilikebis Casmis adgili mieTiTos bilikebis dasaT-
valierebel fanjaraSi.  

blokis momarTvis dasrulebis Semdeg, daawkapuneT Rilakze OK. 

Pparametris Block Control bilikze bilikebis dasaTvalierebel fan-

jaraSi gamoCndeba gantoteba MasterBlock, romelic Seicavs animaciis 
im parametrebis yvela gasaRebs, romlebic blokis CasarTvelad aris 
amorCeuli (nax. 2.24.). 

master-blokis parametrebSi cvlilebebis Sesatanad, daawkapuneT 

bilikze MasterBlock ierarqiuli xis fanjxaraSi, Tagvis marjvena 

RilakiT da aarCieT meniuSi brZaneba Properties. gamoCndeba ukve 

aRwerili dialoguri fanjara Master Block Parameters. 
axali blokebis dasamateblad animaciis cikluri ganmeorebis 

mizniT, gaSaleT fanjara Track View _ Dope Sheet (gasaRebebis dia-
grama) da daawkapuneT Tagvis marjvena RilakiT gasaRebebis fan-

jaraSi bilikze MasterBlock, romelsac farTo TeTri zolis saxe 
aqvs. gamoCenil meniuSi SearCieT brZaneba, romelic animaciis adre 
momarTuli blokis saxels Seesabameba. Seiqmneba im feris 
marTkuTxedis msgavsi bloki, romelic iyo davalebuli blokisTvis 
misi momarTvis dros. SeiZleba ramdenime erTnairi blokis Seqmnac 
(nax. 2.25.). blokis centrSi mieniSneba misTvis miniWebuli saxeli.  
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nax. 2.24. dialogur fanjaraSi Track View Pick amorCeulia 
animirebuli parametrebis bilikebi, romlebic unda CairTos master-
blokSi 

 

 

nax. 2.25. dialogur fanjaraSi Track View _ Dope Sheet Seqmnilia 
animaciis sami axali bloki 

animaciis yoveli blokis mosamarTad gamoiyeneT Semdegi ileTebi: 

 drois Skalaze blokis gadasanacvleblad daawkapuneT mis 
centrze da gadaaCoCeT bloki marjvniv an marcxniv; 

 blokis moqmedebis drois masStabis Sesacvlelad daawkapuneT 
mis marjvena an marcxena qveda kuTxeSi, sadac gamosaxulia rgoli, 
da gadaswieT blokis mxolod erTi kide, animaciis gasaRebebs Soris 
intervalebis SeviwrovebiT an gafarToebiT;  

 amoarCieT bloki, masze dawkapunebiT, Semdeg ki daawkapuneT 
blokis centrze Tagvis marjvena RilakiT, raTa gamoiZaxoT dai-

loguri fanjara Block Key Properties (blokis gasaRebebis Tavisebure-
bebi), romelic naCvenebia nax. 2.26.-ze. 
 

 

nax. 2.26. dialoguri fanjara Block Key Properties 
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aRniSnul fanjaraSi momarTeT alami Relative (Sefardeba), raTa 
blokis SemadgenlobaSi CarTuli animaciis gasaRebebi droSi moZ-
raobdes animirebuli obieqtebis mdebareobis cvalebadobis Se-
fardebis gaTvaliswinebiT. magaliTad, Tu blokebis saSualebiT 

animirdeba siaruli, maSin alam Relative-is momarTva presonaJis win 

mimdevrul moZraobas uzrunvelyofs. mricxvelebSi Start da End 
SeiZleba mieniSnos im kadrebis zusti nomrebi, romlebic blokis 
moqmedebis dasawyissa da dasasruls Seesabameba. 

 animaciis blokis gasauqmeblad amoarCieT is da daaWireT 

klaviSs Delete. bilik Block Control-is gantotebaze bilik MasterBlock-
is sruli gauqmebisTvis aRniSnul bilikze Tagvis marjvena RilakiT 

unda daawkapunoT da amoarCioT meniuSi brZaneba Properties. gamoCe-

nili dialoguri fanjris List Controller-is siaSi, romelic SemdgomSi 

iqneba aRwerili qveganyofilebaSi `List~, unda amoarCioT striqoni 

MasterBlock da daawkapunoT Rilakze Delete.  

kontroliori Boolean 

miuxedavad saxelwodebisa, kontrolior Boolean-s (bulevi) 
araviTari kavSiri ar aqvs Boolean-is tipis Sedgenil obieqtebTan. 
kontrolioris saxelwodeba dakavSirebulia bulevur algebrasTan, 
anu im movlenaTa gamoTvlasTan, romlebsac ori fiqsirebuli mniS-
vneli aqvT _ `diax~ da `ara~, `CarTulia~ da `gamorTulia~, `1~ da 
`0~.  

aRniSnuli kontroliori aris modificirebuli varianti 
kontroliorisa On\Off (CarT\gamorT), Tumca ki am ukanasknelisgan 
ori parametriT gansxvavdeba: 

 kontrolior Boolean-is yvela gasaRebs ricxobrivi mniSvneloba 
aqvs 0 an 1, romlebic mocemulia ricxvebiT. kontrolior On\Off-is 
gasaRebebs ar aqvs ricxobrivi gamosaxuleba;  

 Boolean-is kontrolioris gasaRebebidan yoveli maTganis mniS-
vneloba SeiZleba Seicvalos ise, rom ar moaxdinos gavlena danar-
Cen gasaRebebze. es imas niSnavs, rom erTdroulad SeiZleba ori an 
meti, 0 mniSvnelis mqone gasaRebis dayeneba da ori da meti gasaRe-
bisa, mniSvneliT 1. kontroliors On\Off drois Skalis mixedviT 
CarTvis an gamorTvis axali gasaRebis damatebisas misi momdevno 
analogiuri gasaRebi avtomaturad uuqmdeba.  

kontroliori Boolean gamoiyeneba nebismieri parametris animaciis 
samarTavad, romlebic 0-dan 1-mde icvleba, iseTebis, rogoricaa 
magaliTad parametri Visibility (xilvadoba), an kidev ori fiqsirebuli 
mdgomareobis mqone parametris, rogoricaa On-is an Active-is tipis 
nebismieri alami. 
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gasaRebebis mniSvnelobis Secvla SeiZleba dialogur fanjaraSi 
Track View _ Dope Sheet, romelic naCvenebia nax. 2.27.-ze. ubralod amo-
arCieT gasaRebi diagramaze da fanjris qveda nawilSi teqstur min-
dorSi SeiyvaneT misTvis axali mniSvneloba. Tu aRniSnuli 
kontrolioris gasaRebze Tagvis marjvena RilakiT daawkapunebT, 
maSin misi mniSvneli yoveli dawkapunebis dros sawinaaRmdegoze 
Seicvleba _ 0-dan 1-ze an piriqiT.  
 

 

nax. 2.27. kontroliori Boolean parametr Visibility-s bilikze animaciis 
oTx gasaRebs Seicavs 

kontroliori Color RGB 

kontroliori Color RGB (feri RGB) feris komponentebs R, G da B-
s yofs sam calkeul bilikad, riTac maT saSualebas aZlevs 
damoukidebeli animacia ganaxorcielon. aRniSnuli kontroliori 
gamoiyeneba ferobrivi Sedgenili masalebis animaciisTvis. 

yoveli feris komponentis animaciis Sesabamisad, maTi dayofis 
Semdeg, SeiZleba gamoiyenebodes animaciis marTvis Sesabamisi 
kontroliori, magaliTad, Bezier Float (bezie mcuravi wertiliT). 

kontroliori Euler XYZ 

Sedgenili kontroliori Euler XYZ (XYZ eileriT) gamoiyeneba mo-
brunebis samarTavad. is aerTianebs sami calkeuli erTganzomilebi-
ani kontrolioris saboloo mniSvnelobebs molivlive wertilTan, 
romlebic ayeneben mobrunebis kuTxeebs X, Y da Z RerZebTan 
mimarTebaSi. is obieqtis nebayoflobiT Sebrunebas yofs sam 
calkeul brunze yoveli koordinatuli RerZis irgvliv. es iZleva 
dialogur fanjaraSi Track View _ Curve Editor (mrudebis redaqtori) 
samidan yoveli erTi kuTxis cvlilebis grafikis danaxvis saSu-
alebas, rogorc naCvenebia nax. 2.28.-ze, da aucileblobis SemTxveva-
Si, samidan yoveli erTi bilikis gasaRebis animaciaze 
zemoqmedebisac. 
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nax. 2.28. kontrolior Euler XYZ-is mier marTuli Z RerZis 
irgvliv obieqtis 3600-iT mobrunebis animaciis funqciuri mrudebi 

eileris mixedviT mobrunebis kontrolioris gamoyenebisas meti 
marjveobisTvis, 3ds max-Si arsebobs koordinatuli sistema Gimbal 

(kardanuli). 
3ds max-Si aRniSnuli kontroliori gamoiyeneba gulisxmobis 

principis mixedviT mobrunebis samarTavad. 3ds max-is uwindeli ver-
siebis programaSi, mobrunebis animaciisTvis scenebSi gamoiyeneboda 
kontroliori TCB. aRniSnuli kontrolioris Sesanacvleblad 
ufro xelmarjve kontrolior Euler XYZ-iT, bilikebis xis daT-
valierebis fanjaraSi gaSaleT im obieqtebis bilikebi, romlebic 
mobrunebis mixedviT animirdeba. gamoyaviT gardaqmnis biliki Rota-

tion. daawkapuneT Rilakze Assign Controller da amoarCieT gamoCenil 
fanjaraSi striqoni Euler XYZ.  
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nax. 2.29. eileris mixedviT parametrebis marTvis xveulebi pan-
elze Motion 

imisaTvis, rom xelmisawvdomi iyos aRniSnuli kontrolioris 
parametrebi, sabrZanebo panel Motion-is xveulSi PRS Parameters daaw-
kapuneT Rilakze Rotation. gamoCndeba xveulebi Euler Parameters, Key 

Info (Basic) da Key Info (Advanced), rogorc naCvenebia nax. 2.29.-ze.  

eileris mixedviT mobrunebis kontrolioris 

parametrebis momarTva 

amoarCieT gaxsnil xveulSi Axis Order (RerZebis Tanmimdevroba) 
koordinatuli RerZebis Tanmimdevruli rigiToba, romlebSic aris 
gaTvaliswinebuli mobruneba. yovel RerZze mobrunebis erT-
ganzomilebiani kontroliorebis parametrebis gamosaxatavad daaw-
kapuneT X, Y da Z-idan erT-erT Rilakze, romlebic Sedian jgufSi 
Rotation Axis.  

momarTeT erTganzomilebiani kontroliorebis parametrebi, ro-
melTa saxiTac gamoiyeneba Besier Float, xveulebSi Key Info (Basic) da Key 

Info (Advanced), rogorc iyo ganxiluli qveganyofilebaSi `Bezier~.  
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kontroliori Expression 

kontroliori Expression (algoriTmuli gamosaxuleba) iTxovs ma-
Tematikuri gamosaxulebebis formulirebas, romelic gansazRvravs 
funqciuri mrudis animaciis moqmedebas gasaRebebs Soris. cvladi 
sididis saxiT aseTi gamosaxulebis SemadgenlobaSi SeiZleba iyos 
animaciis dro, kadris nomeri, kadris normalizebuli dro da a.S. 
aRniSnuli kontroliori SeiZleba gamoiyenebodes parametrebis ani-
maciisTvis, romlebic gamoixateba sidideebiT molivlive wertiliT, 
aseve mravalkomponentiani veqtoruli parametrebis, gardaqmnisa da 
obieqtebis modifikatorebis animaciisTvis. 
 

 

nax. 2.30. dialoguri fanjara Expression Controller 

kontrolioris parametrebi rom xelmisawvdomi gaxdes, dialogur 
fanjaraSi Track View aRniSnuli kontrolioris samarTavi animaciis 
bilikze Tagvis marjvena RilakiT daawkapuneT. gamoCndeba dialogu-
ri fanjara Expression Controller, naCvenebi nax. 2.30.-ze.  

kontrolior Expression-is parametrebis momarTva 

axali cvladi algoriTmuli mniSvnelis Sesaqmnelad misi saxeli 
miuTiTeT mindorSi Name, momarTeT gadamrTveli, romelic Scalar-is 
an Vector-is mdgomareobaSi gadanacvlebis tips gansazRvravs. cvla-
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dis saxeli gamoCndeba siaSi Scalars an Vectors fanjris qveda na-
wilSi. cvladis gasauqmeblad gamoyaviT misi saxeli da daawkapuneT 
Rilakze Delete. magaliTad, nax. 2.30.-ze fanjaraSi Seqmnilia skalar-
uli cvladi Alpha.  

aucileblobis SemTxvevaSi miuTiTeT cvladis animaciis droebiTi 
Zvris sidide, romelic gaTvaliswinebuli iqneba animaciis dros, 
mricxvelSi Tick Offset (striqonebSi Zvra).  

cvlads rom mudmivi mniSvneloba mieniWos, amoarCieT misi saxeli 
Sesabamis siaSi, daawkapuneT Rilakze Assign to Constant (mudmivaSi dan-
iSvna) da amoirCieT cvladis mniSvneli gamoCenil dialogur fan-
jaraSi, ris Semdegac daawkapuneT Rilakze OK. veqtoruli cvladi-
sTvis mniSvnelis miniWebisas dialogur fanjaraSi warmodgenili 
iqneba sami mricxveli komponenturi veqtoris ricxvis mixedviT.  

cvladis animaciis ama Tu im kontroliorTan dasakavSireblad, 
amoarCieT cvladis saxelwodeba Sesabamis siaSi da daawkapuneT 
Rilakze Asiign to Controller. gamoCndeba dialoguri fanjara Track View 

Pick (bilikebis arCeva). amoarCieT animaciis biliki da daawkapuneT 
Rilakze OK. magaliTad (nax. 2.30.), skalaruli cvladi Alpha da-
kavSirebulia obieqt Star01-is mobrunebis kuTxesTan RerZ Y-is 
irgvliv. 
 

 

nax. 2.31. dialoguri fanjara Expression Debug Window uCvenebs dan-
iSnuli da agebuli cvladebis mniSvnelebs, aseve gamoxatulebas 
mTlianad 

mindorSi Expression (funqcia) SeiyvaneT algoriTmuli mniSvnelo-
ba, romelic daakavSirebs Seyvanili cvladebis mniSvnelobas da 
droSi animirebuli parametrebis aRweril moqmedebas. amavdroulad 
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SeiZleba gamoiyenoT agebuli funqciebis didi ricxvi, mudmiva da 

3ds max-is gansazRvruli cvladebi, romelTa sia Cndeba calkeul 

fanjaraSi Rilak Function List-ze dawkapunebis Semdeg. siis gasac-

nobad mimarTeT 3ds max-is eleqtronul cnobars. 

daawkapuneT Rilakze Debug (gamarTva), raTa gamoiZaxoT dia-

loguri fanjara Expresion Debug Window (algoriTmuli mniSvnelebis 
gamarTvis fanjara), animaciis mimdinare kadris momentSi algoriT-
muli gamosaxulebebis yvela cvladi da Sedegobrivi mniSvnelebis 

siiT (nax. 2.31). Rilak Evaluate-ze (Sefaseba) dawkapuneba mimdinare 
kadris momentSi funqciis mniSvnelobis gaangariSebis saSualebas 
iZleva. es mniSvneloba arsad ar aris gamosaxuli. Seqmnili algo-

riTmuli gamosaxulebis teqstur failSi .xpr gafarToebis saxiT 

Sesanaxad, daawkapuneT Rilakze Save (Senaxva), xolo mza algoriT-

muli gamosaxulebis CasatvirTad _ Rilakze Load (CatvirTva).  
algoriTmuli gamosaxulebis momarTvis dasrulebisTanave, daaw-

kapuneT Rilakze Close (daxurva).  

kontroliori Linear 

kontroliori Linear (xazovani, horizontaluri) kontrolior 

Bezier-isgan aris warmoqmnili da misgan gansxvavdeba mxolod imiT, 
rom horizontaluri marTvis kontrolioris funqciuri mrudi ani-
maciis gasaRebebs Soris SualedebSi swori xazebis monakveTebisgan 
Sedgeba. es saWiroa mkveTri, meqanikuri moZraobebis imitaciisTvis. 
raki or sakvanZo wertils Soris SeiZleba mxolod erTi swori mo-
nakveTis gavleba, aRniSnul kontroliors ar aqvs parametrebi mosa-
marTad.  

kontroliori List 

Sedgenili kontroliori List (sia) gamoiyeneba kontroliorTa si-
is formirebisTvis, romelTa amosavali samarTavi zemoqmedebebi er-
Tiandebian erTi da imave animaciis CarCoebSi sxvadasxva efeqtis 
uzrunvelsayofad. es kontroliori SeiZleba gamoyenebul iqnas 
gardaqmnebis an obieqtebis parametrebis animaciisTvis. 

kontroliori List avtomaturad eniSneba obieqtis Sesabamis parametrs 
nebismieri kontrolioris an SemzRudvelis zemodan, romelic Tavis 

mxriv meniu Animation-is meSveobiT aris daniSnuli.  
raTa xelmisawdvomi iyos aRniSnuli kontrolioris parametrebi, 

Tagvis marjvena RilakiT daawkapuneT fanjaraSi Track View animaciis 
bilikze, romelsac aqvs daniSnuli es kontroliori. gamoCndeba di-
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aloguri fanjara List Controller (siis kontroliori), naCvenebi nax. 
2.32.-ze.  

aRniSnuli kontrolioris parametrebi rom xelmisawvdomi iyos, 

sabrZanebo panelze Motion daawkapuneT xveulSi PRS Parameters gar-
daqmnis Rilakze, romelsac aqvs daniSnuli aRniSnuli 
kontroliori. gamoCndeba xveuli, romlis saxelwodebaSi CarTulia 

gardaqmnis tipi, magaliTad, Position List (mdebareobis kontroliorTa 
sia). 
 

 

nax. 2.32. dialoguri fanjara List Controller 

kontroliorebi, romlebic siaSi arian CarTulni, Tanmim-
devrulad gamoiyeneba parametrebis animaciisTvis, siaSi zemodan 
qvemoT mimdevrobiT. yoveli Tavidan damatebuli kontroliori 

Tavsdeba siis qveda striqonSi. kontrolior List-is mier marTuli 

bilikis qveS gaCndeba damatebiTi biliki saxelwodebiT Available. es 
biliki carielia _ adgilSemvsebi, romelic siaSi axali 
kontroliorebis damatebis saSualebas iZleva.  

List-is kontrolioris parametrebis momarTva 

siaSi axali kontrolioris dasamateblad sabrZanebo panel Mo-

tion-is xveulSi Assign Controller an dialoguri fanjris Track View-s 

kontroliorTa fanjaraSi aarCieT biliki Available gardaqmnaTa gan-
totebaze, romelsac eniSneba marTvis kontroliori siis mixedviT. 
daawkapuneT Tagvis marjvena Rilakze da aarCieT gamoCenil meniuSi 

brZaneba Assign Controller. amoarCieT saWiro kontroliori da am 
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kontrolioris biliki uSualod bilik Available-is bilikis Tavze 
moTavsdeba, kontrolioris saxelwodeba ki siis qveda nawilSi gam-
oCndeba. 

siis samarTavad dialoguri fanjris List Controller-is marTvis 
Semdegi elementebi gamoiyeneT:  

1. siidan kontrolioris amosaSlelad, amosaWrelad da siis sxva 
adgilas gadasatanad, siaSi kontrolioris saxeli amoarCieT da 

gamoiyeneT Rilakebi Delete, Cut da Paste.  
2. siaSi nebismieri kontrolioris aqtivizaciisTvis amoarCieT is 

da daawkapuneT Rilakze Set Active. Tu gaaqtiurebuli kontroliori 
animaciis gasaRebebzea dafuZnebuli, interaqtiul reJimSi Sesa-
Zlebelia im bilikebis animaciis  gasaRebebis momarTva, romlebsac 

daniSnuli aqvT kontroliori List  (marTva siis mixedviT) da es gas-
aRebebi aqtiuri kontrolioris mier iqneba damaxsovrebuli. Tu 
proceduruli kontrolioria gaaqtiurebuli, maSin animaciis gas-
aRebebis interaqtiuli momarTvis SesaZlebloba ar iarsebebs.  

kontroliori Link 

SemzRudveli Link (kavSiri,) erTi saxis obieqtebidan meorisken 
ierarqiuli kavSirebis gadacemis animaciis warmoqmnis saSualebas 
iZleva (SekavSirebuli obieqtebis animaciis Sesaxeb saubari iqneba 
me-3 TavSi `SekavSirebuli (bmuli) obieqtebis animacia~). aRniSnuli 
kontrolioris gamoyeneba drois garkveul intervalSi SesaZlebels 
xdis, erTi obieqti meoris mimdevrad aqcios, Semdeg ki winamdebare 

Secvalos sxva obieqtiT. SemzRudveli Link sasargeblo gamosay-
enebelia personaJebis animaciisas, sadac xSirad Cndeba aucile-
bloba, personaJs aiZulo scenis obieqtebTan urTierTqmedeba _ 
magaliTad, raime sagani rom aiRos da gadaitanos. SemzRudveli 

Link-is gamoyenebiT SeiZleba sagnis mibma mis mdebareobasTan glob-
alur koordinatebSi, im momentamde, roca is aRebuli iqneba, Semdeg 
ki es kavSiri (bmuli) personaJis xelebs gadaecema.  

aRniSnuli SemzRudveli gamoiyeneba obieqtis ierarqiis xis bilik 

Transform-Tan. Tu bilik Transform-s daniSnuli aqvs SemzRudveli 

Link, maSin sabrZanebo panel Motion-ze gamoCndeba xveuli Link Params 

aRniSnuli gardaqmnis parametrebiTurT, rogorc naCvenebia nax. 2.33.-
ze.  
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nax. 2.33. xveuli Link Params 

SemzRudvel Link-is parametrebis momarTva 

ganvixiloT SemzRudvelis parametrebis momarTva animirebuli 
scenis magaliTze, romelSic ori meqanikuri satacidan sistemam un-
da gadaitanos sferiseburi detali, erTmaneTisTvis gadacemiT (nax. 
2.34.). SemzRudveli Link daniSnulia sferiseburi detalis bilikze 
Transform. animacias Semdegi scenari aqvs. kadr 0-dan kadr 22-mde 
pirveli berketi trialdeba detalisken da uWers satacs. kadr 22-
dan kadr 40-mde es berketi isev ukan trialdeba, meore berketisken 
gadanacvlebiT. kadr 40-dan kadr 42-mde pirveli berketi Slis sa-
tacs, meore uWers, detalis miRebiT. kadr 42-dan kadr 80-mde meore 
berketi 1800-iT trialdeba da detals amoZravebs. kadridan 80 kadr 
100-mde meore berketi Slis satacs da sawyis mdgomareobas ubrun-
deba.  

mas mere, rac animaciis taimeris mcocs kadr 0-is niSnulze daay-
enebT, sfero amoarCieT da daawkapuneT Rilakze Link to World (glob-
aluri kavSiri) xveulSi Link Params. saanimacio obieqti koordi-
natebis globalur sistemasTan ebmeba. es gamoricxavs mis 
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daqvemdebarebas nebismier mSobel obieqtTan aseT obieqtTan 
kavSiris damyarebamde. siis grafaSi Target (mizani) gamoCndeba 
striqoni World, xolo grafaSi Frame# (kadris nomeri) miniSnebuli 
iqneba mimdinare kadris nomeri _ 0.  
 

 

nax. 2.34. SemzRudvel Link-is gamoyenebaze dafuZnebuli animaciis 
obieqtebis sawyisi mdebareoba, kadr 1-is momentidan da bolo 
mdebareoba kadri - 6 

imis misaniSneblad, romeli obieqti iTamaSebs mSobelis rols 
SemzRudvel Link-is mier samarTavi obieqtis mimarT, taimeris mcoci 
gadaaCoCeT im kadris niSnulTan, romelSic unda daiwyos kavSiris 
moqmedeba. Cvens SemTxvevaSi mcoci gadaaCoCeT kadr 22-is niSnulze. 
daawkapuneT Rilaks Add Link (kavSiris damateba), mere ki gamoyaviT 
saWiro obieqti, vTqvaT, pirveli berketis sataci. mSobeli-obieqtis 
saxeli gamoCndeba svetSi Target, xveul Link Params-is Sua nawilSi. 
SemzRudvel Link-is mier samarTav obieqts yovelTvis unda hqondes 
erTi mSobeli obieqti mainc.  

kvlav gadaanacvleT taimeris mcoci kadris niSnulisken, ro-
melSic SemzRudvel Link-is mier samarTavi obieqti unda iyos 
SekavSirebuli sxva mSobel obieqtTan. Cvens SemTxvevaSi es aris 
kadri 42. am kadris momentSi pirveli berketi asrulebs bruns meo-
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res mimarTulebiT, Tan miaqvs sfero. kavSiri gadarTeT pirveli 
berketidan meoreze. Rilaki Add Link unda iyos daWeril mdgomareo-
baSi, amitom ubralod daawkapuneT saWiro obieqtze, magaliTad, 
meore berketis satacze. mSobeli obieqtis saxeli da mimdinare 
kadris nomeri gamoCndeba xveul Link Params-is svetSi Target. 

axla meore berketis mobrunebisas sferiseburi detali imoZ-
ravebs masTan erTad (nax.2.34) 

dabolos, gadaanacvleT taimeris mcoci kadr 80-is niSnulisken 
da daawkapuneT Rilakze Link to World, riTac Tavidan daakavSirebT 
sferisebur detals koordinatTa globalur sistemasTan. Sedegad 
meore berketi SeiZleba dabrundes sawyis mdgomareobaSi, 
sferiseburi detali ki ekranis marjvena napirze rCeba kidev 
erTxel daawkapuneT Rilakze Add Link, raTa gamorToT kavSiris da-
samatebeli reJimi.  

xveul Link Params-is Sua nawilSi arsebuli sia ise unda gamoi-
yurebodes, imis msgavsad rogorc iyo naCvenebi adre nax. 2.33.-ze. 

im SemTxvevaSi, Tu gsurT gaauqmoT saanimacio obieqtis kavSiri 
mSobel obieqtTan, gamoyaviT mSobeli obieqtis saxeli siis mindor-
Si da daawkapuneT Rilakze Delete Link.  

rodesac siaSi gamoiyofa ama Tu im obieqtis saxeli, mricxvelSi 
Start Time (drois sawyisi) gamoisaxeba drois momenti (kadris nomeri), 
romlis dasawyisidan arCeuli obieqti iTamaSebs mSobelis rols 
samarTav obieqtTan mimarTebaSi. am momentis Sesacvlelad 
mricxvelSi daayeneT kadris saWiro nomeri.  

gadasarTveli Key Mode (gasaRebebis reJimi) marTavs imas, Seiqmne-
ba Tu ara gasaRebebi kavSiris gadarTvis procesSi, da romel 
obieqtebs SeeqmnebaT. is SeiZleba moimarTos sami mdgomareobidan 
erTSi:  

 No Key (ar aris gasaRebebi) _ kavSiris daniSvnisas animaciis 
gasaRebebi ar Seiqmneba (es varianti gulisxmobis principis dros 
gamoiyeneba);  

 Key Nodes (gasaRebebi kvanZebSi) _ kavSirebis CarTvis momentebSi 
Seiqmneba animaciis gasaRebebi samarTavi Svilobili obieqtisTvis, 
Tu momarTulia gadamrTveli Child (Svili), an mSobeli obieqtisTvis, 
Tu dayenebulia gadamrTveli Parent (mSobeli); 

 Key Entier Hierarchy (gasaRebebi mTeli ierarqiisTvis) _ kavSiris 
damyarebis momentSi gasaRebebi Seiqmneba rogorc obieqtisTvis, ise 
misi yvela mSoblisTvis, iqneba es samarTavi obieqti, Tu momar-
Tulia gadamrTveli Child, Tu mSobeli obieqti, Tu momarTulia gad-
amrTveli Parent.  
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kontroliori LookAt 

SemzRudveli LookAt (mzeris xazi) imisTvis gamoiyeneba, rom erT 
obieqts aiZulos, mudmivad uyuros meores. aRniSnuli tipis 
SemzRudvelebi gulisxmobis principiT eniSnebaT damiznebul ka-
merebs da sinaTlis wyaroebs. xSirad aRniSnul SemzRudvels 
iyeneben imisTvis, rom personaJis Tvalebs aiZulon, mudmivad moce-
mul obieqts uyuros, magaliTad, damxmare fuW-obieqts. SemzRudveli 
LookAt Tavsdeba saanimacio obieqtis bilik Rotation-ze.  

rogorc miTiTebuli iyo, arsebobs obieqtisTvis SemzRudvel 
LookAt-is daniSvnis ori meTodi. pirveli meniu Animation-is saSu-
alebiT xorcieldeba da Semdegi moqmedebebis Sesrulebas moiTxovs:  

1. gamoyaviT obieqti, romelic unda imarTos SemzRudvel LookAt-
is mier. 

2. meniuSi amoirCieT brZaneba Animation _ Constraint _LookAt Con-

straint. kursori gadaitaneT proeqciis fanjaraSi. gamoyofili 
obieqtidan kursorisken gaiSleba punqtiruli xazi. daawkapuneT 
wamyvan obieqtze. samarTavi obieqtidan wamyvanisken cisferi xazi 
gaiSleba (nax. 2.37.) 

 

 

nax. 2.37. SemzRudvel LookAt-is mier marTuli obieqtidan wamyvani 
obieqtisken lurji xazi iWimeba 
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sabrZanebo panelze Motion amavdroulad gaCndeba xveuli LookAt 

Constraint (nax. 2.38.). wamyvani obieqtis saxeli mieTiTeba xveulis Sua 
nawilSi ganTavsebuli siis grafaSi Target.  

aRniSnuli meTodis gamoyenebisas mzeris xazis SemzRudveli ar 
cvlis mobrunebis kontroliors, aramed emateba mas Sedgenili 
kontrolioris List-is meSveobiT. 
 

 

nax. 2.38. xveuli LookAt Constraint  
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meore meTodi dialoguri fanjris Track View-s an sabrZanebo pan-
el Motion-is meSveobiT xorcieldeba da imaSi mdgomareobs, rom 
saanimacio obieqtis bilik Rotation-is kontroliori, Euler XYZ-iTurT 
ubralod Seicvalos LookAt Constraint-iT. am SemTxvevaSi miznobrivi 
obieqtis arCeva unda moxdes xveul Look At Constraint-is meSveobiT, 
romelic aseve gamoCndeba panelze Motion. rogor unda gaakeToT es, 
SemdegSia aRwerili.  

SemzRudvelis mzeris xazis parametrebis momarTva 

SemzRudvelis parametrebis mosamarTad Semdegi moqmedebebi 
SeasruleT: 

1. daawkapuneT Rilakze Add LookAt Target (mzeris miznis miTiTeba) 
da amoarCieT wamyvani obieqti, romelzec unda miemarTos saanimacio 
obieqtis `mzeris xazi~. gulisxmobis mixedviT miznobrivi obieqtis 
mimarTulebiT orientirdeba nacnobi obieqtis lokaluri RerZi Z. 
wamyvani (mTavari) obieqtis saxeli mieniSneba xveulis Sua nawilSi 
moTavsebuli siis grafaSi Target. grafaSi Weight (wona) mieTiTeba 
amorCeuli miznis gavlenis wili animirebul obieqtze. Tu mizani 
ramdenimea, maSin mricxvel Weight-Si parametris mniSvnelobis 
SecvliT SeiZleba animirebuli obieqtis mzeris xazis marTva. 
magaliTad, ori 50%-iani wonis mqone miznis arsebobis SemTxvevaSi, 
samarTavi obieqtis mzeris xazi mimarTuli iqneba miznobrivi 
obieqtebis zustad SuaSi. romelime miznobrivi obieqtis gasau-
qmeblad, amoarCieT misi saxeli siaSi da daawkapuneT Rilakze Delete 

LookAt Target.  
2. imis dasadgenad, Tu lokaluri sistemis RerZebidan romelia 

samarTavi obieqtis koordinati, unda mieTiTos mizani-obieqti, gad-
amrTvel Select LookAt Axis-is (mzeris RerZis arCeva) gamoyenebiT. alami 

Flip (gadatrialeba) iZleva saSualebas mieTiTos, amorCeuli RerZi 
obieqtze unda iyos miniSnebuli Tu mis sapirispiro mxares. alami 

Keep Initial Offset (sawyisi Zvris Senaxva) nacnob obieqts aiZulebs, 
wamyvanTan erTad motrialdes, amavdroulad SeinarCunos Tavisi 
sawyisi orientacia wamyvani obieqtis mimarT, TiTqosda odnav sxva 
mxares `cqeriT~. wamyvanis mimarT nacnobi obieqtis sawyisi ori-
entaciis xeliT dasadgenad, daawkapuneT Rilakze Set Orientation da 
trialis instrumentis meSveobiT moabruneT nacnobi obieqti. 
nacnobi obieqtis orientaciis aRsadgenad zustad wamyvan obieqtze 
daawkapuneT Rilaks Reset Orientation (orientaciis aRdgena).  

3. mzeris mimarTulebis mimaniSnebeli xazis sigrZis samarTavad, 
momarTeT alami Viewline Kenght Absolute (mzeris xazis absoluturi 
sigrZe). Tu alami CamoSvebulia, maSin mzeris xazi ubalod aer-
Tianebs samarTavi da miznobrivi obieqtebis  sayrden wertilebs. 
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4. CaagdeT alami World ganyofilebaSi Select Upnode (gamTanabrebe-
lis gamoyofa), riTac uars ityviT samarTavi obieqtis gaTanabrebaze 
koordinatTa globaluri sistemis RerZebTan mimarTebaSi da 
gadainacvlebT mis gaTanabrebaze scenis nebismieri obiqtis mimarT, 
romelic miniSnebuli iqneba almis marjvniv mdebare Rilakze None 
(ar aris) dawkapunebis Semdeg. imis misaTiTeblad, Tu riT iqneba 
marTuli gamTanabrebeli, momarTeT gadamrTveli Upnode Control erT-
erT mdgomareobaSi: LookAt an Axis Alignment (RerZebis gaTanabreba). 
gadamrTvelebi Source Axis (wyaros RerZi) da aligned to Upnode Axis 
(gamTanabrebeli RerZebis mixedviT gaTanabreba) saWiroa 
gasaTanabrebeli obieqtisa da masze moqmedi gamTanabrebeli RerZis 
asarCevad.  

kontroliori Master Point 

kontroliori Master Point (mTavari wertili, punqti) avtomaturad 
iniSneba im SemTxvevebSi, rodesac saanimacioa badisebri garsebis, 
naxevarbadeebis, naWrebis badeebis qveobieqtebi da NURBS-obieqtebi, 
iseTebi rogoricaa wveroebi, mTavari wertilebi, Semxebi veqtorebis 
markerebi. 

kontrolior Master Point-is mier samarTavi animaciis biliks dia-
logur fanjaraSi Track View _ Dope Sheet aqvs mwvane rgolebis 
msgavsi animaciis gasaRebebi (nax. – 2.39). 

yoveli aseTi gasaRebis redaqtireba amavdroulad qveobieqtebis 
didi raodenobis animaciis marTvis saSualebas iZleva. redaq-
tirebaze gadasasvlelad, Tagvis marjvena RilakiT daawkapuneT 
kontrolior Master Point-is gasaRebebidan nebismierze. Sedegad gam-
oCndeba dialoguri fanjara Key Info, naCvenebi nax. 2.40.-ze. 
 

 

nax. 2.39. paralelepipedis wveroebis animaciis gasaRebebi, rome-
lic gardaqmnilia redaqtirebul naxevarbaded, imarTeba 
kontrolioriT Master Point   
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nax. 2.40. kontrolior Master Point-is dialoguri fanjara Key Info 

siaSi Subkeys (Svilobili gasaRebebi, qvegasaRebebi) CamoTvlilia 
im qveobieqtebis saxelwodebebi, romelTa animacia kontrolioriT 
imarTeba. mocemul SemTxvevaSi es aris calkeuli naxevarbadis 
wveroebi. amoarCieT nebismieri qveobieqtis saxelwodeba, fanjris 
qveda nawilSi gamoCndeba xveuli yoveli calkeuli wveros animaci-
is samarTavi kontrolioris parametrTa nakrebiT. Cvens SemTxvevaSi 
animirebul iqneba wveroebis gadanacvleba, romlebic imarTeba 
kontroliriT Bezier Point3 (samkomponentiani bezie). xveul Bezier 

Point3-isa da dialoguri fanjris Key Info  yvela parametri ar gan-
sxvavdeba maTgan, romlebic ganxiluli iyo ganyofilebaSi `Bezier~. 

kontroliori Motion Capture 

kontroliori Motion Capture (moZraobis dapyroba) gamoiyeneba 
garegani mowyobilobebis mier gamocemuli signalebis mixedviT ani-
maciebis samarTavad _ moZraobis kontrolis gadamcemebis, rogori-
caa Tagvi, klaviatura, joistiki da a.S. am kontroliors SeuZlia 
mdebareobis, orientaciisa da sxva parametrebis mier saanimacio 
obieqtebis marTva.  

obieqtis mdebareobis animaciis mizniT aRniSnuli kontrolioris 
gamosayeneblad, SeqmeniT saanimacio obieqti da gaxseniT bilikebis 
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dasaTvalierebeli fanjara. ipoveT gardaqmnis biliki Position da 

gulisxmobis mixedviT gamosayenebeli kontroliori Position XYZ 

SecvaleT Position Motion Capture-iT. rogorc ki daawkapunebT Rilakze 

OK dialogur fanjaraSi Assign Position Controller, gamoCndeba dia-

loguri fanjara Motion Capture\...\Position, naCvenebi nax.2.41.-ze, romlis 
saTaurSic mravalwertilis adgilas moTavsdeba saanimacio 
obieqtis saxeli. misi daxurvis Semdeg isev rom SeZloT aRniSnuli 
fanjris gamoZaxeba, Tagvis marjvena RilakiT daawkapuneT 
kontroliorTa fanjaraSi bilikze, romelic imarTeba 

kontrolioriT Motion Capture, da konteqstur meniuSi amoarCieT 

brZaneba Properties. 
 

 

nax. 2.41. dialoguri fanjara kontrolior Motion Capture-is para-
metrebis mosamarTi saSualebebiT 

mowyobilobis amosarCevad, romlis moZraobamac unda marTos 

obieqti, daawkapuneT warweridan X/Y/Z Position marjvniv erT-erT 

Rilakze warweriT None. gamoCenil fanjaraSi Choose Device (mowyobi-
lobis arCeva), rogorc naCvenebia nax. 2.42.-ze, amoarCieT striqoni 
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Mouse Input Device da daawkapuneT Rilakze OK. Rilakze gamoCndeba 

warwera Horizontal Mouse (Tagvi horizontalurad). 

 

nax. 2.42. dialoguri fanjara Choose Device saSualebas iZleva 
airCes mowyobiloba, romelic obieqtis moZraobas miuTiTebs 

fanjara Motion Capture\...\Position-is qveda nawilSi gamoCndeba 
xveuli Mouse Input Device (`Tagvis~ tipis mowyobiloba) Tagvis moZ-
raobis Sepyrobis (SuzRudvis) parametrebis mosamarTi saSu-
alebebiTurT (nax. 2.43.).  

gadasarTveli Mouse Axis (Tagvis RerZi) datoveT Horizontal-is 
mdgomareobaSi. mricxvelSi Scale miuTiTeT Tagvis moZraobasa da 
obieqtis moZraobas Soris masStabis saWiro koeficienti. alam Flip-
is (gadatrialeba) momarTva imas gamoiwvevs, rom Tagvis moZraoba 
erTi mimarTulebiT obieqts sapirispiro mxares aamoZravebs. 
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nax. 2.43. kontrolior Motion Capture-is parametrebis mosamarTi 
fanjris xveuli Mouse Input Device 

gadaerTeT sabrZanebo panelze Utilities da daawkapuneT Rilakze 
Motion Capture. xveulSi Motion Capture, romelic naCvenebia nax. 2.44., 
daawkapuneT striqonze ...\Position, sadac mravalwertilis nacvlad 
miniSnebuli iqneba saanimacio obieqtis saxelwodeba, raTa miuTi-
ToT moZraobis Sepyrobis (SezRudvis) mier samarTavi biliki. 
aucileblobis SemTxvevaSi dialoguri fanjris Motion Cap-

ture\...\Position xveulSi Mouse Input Device momarTeT masStaburi koefi-
cientebi.  
 

 

nax. 2.44. sabrZanebo panel Utilities-is xveuli Motion Capture 
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daawkapuneT Rilakze Start, Caweris reJimis CasarTvelad. gadaa-
CoCeT Tagvi misi Tanmdevi obieqtis moZraobasTan erTad. programa 
avtomaturad Seqmnis animaciis gasaRebebs yovel kadrSi. Cawera 
avtomaturad dasruldeba animaciis droiTi segmentis dasasrulTan 
erTad. morigi Caweris dros Sesaqmneli gasaRebebis raodenobis Ses-
amcireblad, daayeneT alami Reduce Keys (gasaRebebis raodenobis Sem-
cireba) da gazardeT mniSvneli mricxvelSi Threshold (zRurbli).  

panel Utilities-is xveul Motion Capture-is danarCen parametrebs 
gaecaniT damoukideblad 3ds max-is programis sacnobaro sistemis 
meSveobiT.  

kontroliori Noise 

kontroliori Noise (araerTgvarovneba) gamoiyeneba SemTxveviTi 
ricxvebis generaciisTvis, romlebic iwveven parametris gadaxras 
misi saSualo mniSvnelisgan. xSirad kontrolior  Noise-s amateben 
mdebareobis kontroliors, Sedgenili kontrolioris List-is dax-
marebiT. es iZleva saSualebas, Sesruldes, magaliTad, obieqtis 
moZraobis animacia, misi aqeT-iqiT rxeviTurT.  

aRniSnuli tipis kontrolioris maxasiaTeblebi mieTiTeba dia-
logur fanjaraSi Noise Controller, rogorc naCvenebia nax.2.45.-ze. aR-
niSnuli dialoguri fanjara rom xelmisawvdomi iyos, fanjris 
Track View _ Curve Editor kontroliorebis fanjaraSi Tagvis marjvena 
RilakiT im parametris bilikze daawkapuneT, romlisTvisac unda 
iyos gamoyenebuli SemTxveviTi marTva.  
 

 

nax. 2.45. dialoguri fanjara Noise Controller 

kontrolior Noise-is parametrebis momarTva 
 
kontrolioris mosamarTad Semdegi parametrebi gamoiyeneT:  
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 Seed (anarCevis nomeri) _ miuTiTebs sawyis mniSvnelobebs Sem-
TxveviTi ricxvebis generatoris gasaSvebad; 

 Frequency (sisufTave) _ SemTxveviTi areulobebis sixSiris max-
asiaTeblebis marTvis saSualebas iZleva;  

 X, Y, Z Strenght (gaqaneba X, Y, Z) _ obieqtis moZraobis yvela, 
samive RerZis mixedviT areulobebis masStabis marTvis saSualebas 
iZleva. mricxvelebis marjvniv mdebareobs almebi `>0~. Tu aseTi 
alami CamoSvebulia, maSin kontrolioris amosavali mniSvnelebi 
Sesabamisi RerZis mixedviT iqneba rogorc dadebiTi, ise uaryofiTi. 
Tu alami momarTulia, maSin parametris SemTxveviTi wanazardebi 
miiReben mniSvnelobas, romelic mdebareobs diapazonSi 0-dan gaqane-
bis Sesabamis mricxvelSi miTiTebul sididemde; 

 Fractal Noise (fraqtaluri xma) _ alami, romelic rTavs Sem-
TxveviTi areulobebis generaciis reJims fraqtaluri algoriTmiT. 
Tu alami moimarTeba, maSin mricxveli Roughness (xaoianoba) iZleva 
saSualebas, fraqtaluri areulobebis amplituda Seicvalos fun-
qciuri mrudiT;  

 Ramp In (aRmarTi), Ramp Out (daRmarTi) _ drois intervalebis 
sidideebi mieTiTeba traeqtoriis dasawyissa da dasasrulSi, im 
sazvrebSi, romlebsac SemTxveviTi funqcia TandaTanobiT zrdis 
srul gaqanebamde da nulamde agdebs.  

kontroliori On/Off 

kontroliori On/Off (CarT/gamorT) gamoiyeneba iseTi obieqtebisa 
da modifikatorebis parametrebis animaciis samarTavad, romlebsac 
SeuZliaT mxolod or mdgomareobaSi yofna: CarTul da gamorTul. 
aRniSnuli kontroliori gulisxmobiT gamoiyeneba parametr Visibil-

ity-s bilikTan, Tumca aseve SeiZleba gamoiyenebodes msgavsi saxis 
sxva parametrebis animaciis samarTavad. magaliTad SeiZleba gamodg-
es parametri Smoothing (gasworeba), romelic primitiuli obieqtebis 
umetes nawils eniSneba.  

kontrolior On/Off-is dasaniSnad dialogur fanjara Track View _ 

Dope Sheet-Si amoarCieT biliki, romelTanac unda gamoiyenoT 
kontroliori On/Off. magaliTad, obieqtis xilvadobis parametris 
saanimaciod, am obieqts unda dauniSnoT xilvadobis biliki. 
amisTvis kontroliorTa fanjaraSi amoarCieT striqoni obieqtis 
saxeliT, magaliTad, Sphere01, da SeasruleT menius brZaneba fan-
jaraSi Track _ Visibility  Track _ Add. amoarCieT gamoCenili biliki Visi-

bility.  
daawkapuneT Rilakze Assign Controller da gamoCenili dialoguri 

fanjris siaSi amoarCieT kontroliori On/Off. biliki mTlianad 
lurjad Seifereba.  

kontrolioris CarTvisa da gamorTvis momentebi rom daniSnoT, 
bilikze SeqmeniT animaciis gasaRebebi saWiro kadrebSi. amisTvis 
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daawkapuneT Rilakze Add Keys, Semdeg ki daawkapuneT bilikis 
saWiro wertilebSi. animaciis yoveli gasaRebi, romelic emateba 
kontrolior On/Off-iT samarTav parametrs, aiZulebs mas gadaerTos 
sawinaaRmdego mdgomareobaSi. animaciis biliki im kadrebSi, sadac 
kontroliori CarTulia, darCeba lurjad Seferili, iq ki, sadac 
kontroliori gamorTulia, ar eqneba Seferiloba. magaliTad, nax. 
2.46.-ze naCvenebia parametr Visibility-s animaciis biliki, romelic Car-
Tulia nulidan me-19 kadramde, gamorTulia me-20-dan 50-e kadramde, 
mere isev CarTulia 51-edan 69-e kadramde da isev gamorTulia 70-edan 
me-100 kadramde. iq, sadac parametri Visibility CarTulia, mis mier sa-
marTavi obieqti scenis SemadgenlobaSi gamoCndeba. danarCen kadreb-
Si obieqti sruliad uCinari iqneba.  
 

 

nax. 2.46. dialoguri fanjara Track View _ Dope Sheet bilikiT Visi-

bility kontrolior On/Off-is marTvis qveS 

kontroliori Orientation 

SemzRudveli Orientation (orientacia) saSualebas iZleva, obieqts 
aiZulos, erTi an ramdenime miznobrivi obieqtis mier micemuli 
sivrculi orientacia miiRos. miznobrivi obieqtebis mobrunebis ani-
maciisas samarTavi obieqtic aseve mobrundeba. miznobrivi obieqtebis 
zemoqmedeba samarTavebze regulirdeba woniTi koeficientebis 
arCeviT. aRniSnuli SemzRudveli SeiZleba gamoiyenebodes mxolod 
gardaqmnis Rotation bilikebTan. 

SemzRudvelis daniSvna SesaZlebelia sabrZanebo panel Motion-is 
fanjara Track View _ Curve Editor-is daxmarebiT an interaqtiul re-
JimSi meniu Animation-is meSveobiT. am ukanasknel SemTxvevaSi 
SemzRudveli emateba kontrolior List-is Semadgenlobas.  

orientaciis SemzRudvelis parametrebi rom xelmisawvdomi iyos, 
amoarCieT aRniSnuli SemzRudvelis mier samarTavi obieqti, da sa-
brZanebo panel Motion-is xveulSi PRS Parameters daawkapuneT gardaq-
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mnis Rilakze Rotation. gamoCndeba xveuli Orientation Constraint (nax. 
2.47).  
 

 

nax. 2.47. xveuli Orientation Constraint 

SemzRudvel Orientation-is parametrebis momarTva 

orientaciis SemzRudvelis mosamarTad Semdegi moqmedebebi 
SeasruleT:  

1. daawkapuneT Rilakze Add Orientation Target (orientaciis miznis 
damateba), Semdeg ki proeqciis nebismier fanjaraSi amoarCieT 
wamyvani (mTavari) obieqti. obieqtis saxelwodeba gamoCndeba xveulis 
Sua nawilSi moTavsebuli siis grafaSi Target. grafaSi Weight mie-
TiTeba mocemuli wamyvani obieqtis zemoqmedebis miaxloebiTi 
koeficienti samarTavi nacnobi obieqtis mdebareobaze. Tu ramdenime 
wamyvan obieqts miuTiTebT, maSin mricxvel Weight-Si maTi wonebis 
regulirebiT SeiZleba samarTav obieqts aiZuloT miznobrivebs So-
ris saWiro mimarTulebiT orientireba. wamyvani obieqtis gasau-
qmeblad, amoarCieT misi saxelwodeba siaSi da daawkapuneT Rilaks 
Delete Orientation Target.  

2. daawkapuneT Rilakze Add World as Target (globaluri miznis 
damateba), raTa obieqtis lokaluri RerZebis orientacia gau-
TanabroT koordinatTa globaluri sistemis RerZebs. globaluri 
miznis zemoqmedeba saanimacio obieqtis orientaciaze SeiZleba 
gaizomos iseve, rogorc danarCeni miznobrivi obieqtebis zemoqmede-
ba.  
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3. momarTeT alami Keep Initial Offset (sawyisi Zvris SenarCuneba), ra-
Ta samarTav obieqts aiZuloT, miznobrivTan erTad mobrundes, amav-
droulad SeinarCunos Tavisi sawyisi orientacia miznobriv 
obieqtebTan mimarTebaSi.  

4. Tu SesazRudi obieqti SekavSirebuli obieqtebis ierarqiuli 
struqturebis SemadgenlobaSi Sedis, gadamrTvel Transform Rule-is 
daxmarebiT SeiZleba miniSneba, koordinatTa romel sistemaSi 
SeizRudeba obieqtis orientacia:  

 Local - - > Local (lokaluri - - > lokaluri) _ koordinatTa lo-
kalur sistemaSi;  

 World - - > World (globaluri - - > globaluri) _ koordinatTa 
globalur an mSobel sistemaSi.  

kontroliori Path 

SemzRudveli Path (gza) iZleva saSualebas, obieqts aiZulo 
splainis kvaliseburi saxiT imoZraos traeqtoriis gaswvriv. amav-
droulad SeiZleba ramdenime traeqtoriis miTiTeba da maTi moZ-
raobis uzrunvelyofa gzis monakveTebs Soris, saanimacio obieqtze 
maTi zemoqmedebis woniTi koeficientebis regulirebiT. aRniSnuli 
SemzRudvelis gamoyeneba SeiZleba mxolod gardaqmnis Position-is 
bilikebTan.  

animaciis Tanmimdevrul kadrebSi traeqtoriaze obieqtis 
mdebareoba ganisazRvreba splainis wveroebis sigrZiTa da raodeno-
biT da procentuli zomiT. Tu obieqtis mdebareobis procentuli 
zoma 0-is tolia, maSin is traeqtoriis splainis pirvel wveroze 
mdebareobs. Tu procentuli zoma 100-is tolia, maSin obieqti 
Tavsdeba traeqtoriis boloSi. procentuli zomis gazrdis 
mixedviT, 0-dan 100de, obieqti traeqtoriis dasawyisidan bolosken 
moZraobs (nax. 2.48.). 
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nax. 2.48. sfero miemarTeba splain-xazis mier miTiTebuli tareqto-
riis gaswvriv 

gzis monakveTebis mixedviT animaciis SemzRudvelis parametrebi 
rom xelmisawvdomi iyos, amoarCieT aRniSnuli SemzRudvelis mier 
samarTavi obieqti da sabrZanebo panel Motion-is xveulSi PRS Param-

eters daawkapuneT gardaqmnis Rilakze Position. gamoCndeba xveuli Path 

Parameters (nax. 2.49.). 
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nax. 2.49. xveuli Path Parameters 

SemzRudvel Path-is parametrebis momarTva 

SemzRudvelis mosamarTad Semdegi moqmedebebi SeasruleT: 
1. daawkapuneT Rilakze Add Path, Semdeg ki proeqciis nebismier 

fanjaraSi amoarCieT organzomilebiani forma _ traeqtoria, rom-
lis gaswvrivac unda imoZraos obieqtma. traeqtoriis saxeli xveu-
lis Sua nawilSi gamoCndeba siis grafaSi Target. grafaSi Weight 
mieniSneba obieqtis moZraobaze aRniSnuli traeqtoriis zemoqmedebis 
miaxloebiTi koeficienti. Tu gzis ramdenime monakveTs miuniSnebT, 
maSin mricxvel Weight-Si maTi wonis regulirebiT, SeiZleba obieqts 
aiZuloT traeqtoriebis Soris moZraoba yoveli maTganis nakecis 
(xveulis) gaTvaliswinebiT. 
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2. moZraobis traeqtoriaze obieqtis mdebareoba miuTiTeT mricxv-
elis % Along Path (% gzis gaswvriv) meSveobiT, ganyofilebaSi Path 

Options, im xveulisa, romlis mniSvneloba ricxobrivad Tanabaria 
animaciis dawyebidan gasuli drois procentulad gamoxatuli 
mimarTebisa, droiTi segmentis saerTo xangrZlivobasTan. obieqtTan 
kontrolior Path-is gamoyenebisas avtomaturad iqmneba animaciis 
ori gasaRebi. animaciis pirvel kadrSi parametr % Along Path-is 
sidide imarTeba 0-Tan mimarTebaSi, mimdinare droiTi segmentis bo-
lo kadrSi ki mdebareobis procentuli zoma 100-is Tanabrad iniSne-
ba.  

3. momarTeT alami Follow (mimdevroba), raTa obieqts aiZuloT, 
traeqtoriaze moZraobisas orientacia ise Seicvalos, rom obieqtis 
sigrZivi RerZi traeqtoriis gaswvriv iyos mimarTuli. Tu alami 
CamoSvebulia, traeqtoriis gaswvriv moZraobis procesSi myofi 
obieqti inarCunebs Tavis sawyis orientacias koordinatTa glob-
alur sistemaSi. xveulis qveda nawilSi mdebare gadamrTveli Axis, 
gvaZlevs saSualebas mivuTiToT, obieqtis koordinatTa lokaluri 
sistemis RerZebidan romeli unda iyos gaTanabrebuli traeqtoriis 
gaswvriv, aseve am RerZma unda mianiSnos mimarTuleba win (alami Flip 

CamoSvebulia) an ukan (alami momarTulia).  
4. momarTeT alami Bank (daxra), raTa obieqts aiZuloT traeqto-

riis mosaxvevebze daixaros. moxris xarisxi damokidebulia 
traeqtoriis yovel wertilSi splainis moxrilobaze. Tu alami 
CamoSvebulia, obieqti moZraobis dros Tavis lokalur orientacias 
inarCunebs. Tu momarTulia obieqtis daxris reJimi, mricxvelSi Bank 

Amount (daxrilobis sidide) SeiZleba rogorc daxris sididis 
miTiTeba, aseve mricxvelSi Smoothness gasworebis xarisxis miTiTeba, 
anu obieqtis daxrilobis reaqciis Seferxebisa traeqtoriis mox-
rilobaze.  

5. momarTeT alami Allow Upside Down (yiramala moZraobis nebarTva), 
raTa obieqts e.w. `sasikvdilo maryuJis~ msgavsi traeqtoriis kval-
dakval yiramala amotrialebis neba daerTos. kontroliori Path, 
rogorc wesi, cdilobs obieqtis lokaluri RerZebidan erT-erTi 
(Cveulebriv, RerZi Z) imave mxarisken mimarTuli SeinarCunos, saiT-
kenac koordinatTa globaluri sistemis Z RerZia, riTac obieqts 
ar rTavs yiramala amobrunebis nebas.  

6. momarTeT alami Constant Velocity (mudmivi siCqare), raTa mim-
devrobiT kadrebSi obieqtis mdebareoba Tanabrad ganawildes 
traeqtoriis sigrZeze, misi moZraoba ki mudmiv siCqareSi ganxor-
cieldes. Tu aRniSnuli alami CamoSvebulia, maSin 3ds max gan-
sazRvravs traeqtoriis wertilebs, romlebSic obieqti drois mim-
devrobiT momentebSi moTavsdeba, ara splainis sigrZidan gamomdi-
nare, aramed misi wveroebis raodenobidan. magaliTad, Tu traeqto-
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riis saxiT gamosayenebel splains sami wvero aqvs (sawyisi, saboloo 
da Sualeduri), maSin 50-is toli parametris  % Along Path mniSvnel-
isas obieqti yovelTvis moTavsdeba wveroebis Sualedur wertilSi, 
wveroebs Soris manZilis Tanafardobisgan damoukideblad. amasTan 
dakavSirebiT obieqtis moZraoba SeiZleba ganxorcieldes cvalebadi 
siCqariT.  

7. momarTeT alami Loop (cikli), raTa saanimacio obieqti gzis da-
sasrulis miRwevisas daubrundes traeqtoriis sawyis wertils. imi-
saTvis, rom obieqti misdevdes gzis monakveTis moxrilobebs, amav-
droulad masTan Tavisi sawyisi manZili SeinarCunos, momarTeT ala-
mi Relative (SedarebiT, SefardebiT).  

kontroliori Position 

SemzRudveli Position (mdebareoba) iZleva saSualebas, obieqts ai-
Zulo ama Tu im miznobrivi obieqtebis mier miTiTebul sivrceSi 
daikavos adgili. miznobrivi obieqtebis moZraobis animaciisas sa-
marTavi obieqti aseve imoZravebs. miznobrivi obieqtebis gavlena sa-
marTavze regulirdeba woniTi koeficientebis arCeviT. aRniSnuli 
SemzRudvelis gamoyeneba SeiZleba mxolod gardaqmnis bilikebTan 
Position.  
 

 

nax. 2.50. xveuli Position Constraint 

mdebareobis SemzRudvelis parametrebi rom xelmisawvdomi iyos, 
amoarCieT aRniSnuli SemzRudvelis mier samarTavi obieqti da sa-
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brZanebo panel Motion-is xveulSi PRS Parameters gardaqmnis Rilak 

Position-ze daawkapuneT. gamoCndeba xveuli Position Constraint (nax. 2.50).  

SemzRudvel Position-is parametrebis momarTva 

SemzRudvelis mosamarTad Semdegi moqmedebebi SeasruleT:  

1. daawkapuneT Rilakze Add Position Target, Semdeg ki proeqciis 
nebismier fanjaraSi amoarCieT wamyvani obieqti. obieqtis saxel-

wodeba gamoCndeba xveulis qveda nawilSi siis grafaSi Target. 

grafaSi Weight mieniSneba aRniSnuli wamyvani obieqtis zemoqmedebis 
SefardebiTi koeficienti, samarTavi obieqtis mdebareobaze. Tu ram-

denime wamyvan obieqts mianiSnebT, maSin mricxvelSi Weight maTi wo-
nis regulirebiT, samarTav obieqts SeiZleba aiZuloT wamyvanebs 
Soris saWiro wertilSi moTavseba. wamyvani obieqtis gasuqmeblad 

amoarCieT misi saxelwodeba siaSi da daawkapuneT Rilakze Delete Po-

sition Target.  

2. momarTeT alami Keep Initial Offset, raTa samarTav obieqts aiZu-
loT, wamyvans misdevdes, amavdroulad wamyvani obieqtebis mimarT 
Tavisi sawyisi mdgomareobis SenarCunebiT.  

kontroliori Position XYZ 

kontroliori Position XYZ (XYZ-mdebareoba) emsaxureba obieqtis 

mdebareobis gardaqmnis dayofas sam calkeul gardaqmnis bilikad X, 

Y da Z RerZebis mixedviT, romlebic imarTeba damoukidebeli erT-

ganzomilebiani, Bezier Float-is tipis kontroliorebiT. aRniSnuli 

kontroliori 3ds max-Si gamoiyeneba gulisxmobiT gardaqmnis 

bilikze Position.  

xveuli Position XYZ Parameters Seicavs sul sam Rilaks _ X, Y da 

Z, romlebic Position Axis-is jgufSi Sedian da Sesabamisi gardaqmnis 
erTganzomilebiani kontrolioris parametrebis gamosaxatavad arian 
daniSnulni (ix. nax. 2.3. an 2.13.).  

kontroliori PRS 

Sedgenili kontroliori Position/Rotation/Scale (mdebareo-

ba/mobruneba/masStabi) an ubralod PRS, gulisxmobiT eniSneba 
obieqtebisa da modifikatorebis gabarituli konteinerebis gardaq-

mnis bilikebs Transform. PRS-kontrolioris SesasvlelTan modis 

cnobebi sami calkeuli kontrolioridan bilikebze Position, Rotation 

da Scale. PRS-kontroliori aerTianebs am sami kontrolioris sabo-
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loo monacemebs da transformirebis erTian matricas qmnis, rome-

lic aucilebelia 3ds max-is programisTvis.  

sabrZanebo panel Motion-is xveulSi PRS Parameters, romlis 
danaxvac SesaZlebelia adre warmodgenil nax. 2.39-ze, arsebobs 

erTnairi Rilakebis ori jgufi: Create Key da Delete Key, romlebic 

mimdinare kadrSi sami gardaqmnidan erT-erTis _ Position, Rotation an 

Scale-s _ animaciis gasaRebebis gasauqmeblad arsebobs. 

kontroliori Reactor 

kontroliori Reactor (reaqcia) emsaxureba mis mier samarTavi sce-
nis parametrebis reaqciis damuSavebas nebayoflobiTi 
kontroliorebis mier samarTavi nebismieri sxva parametris 
cvlilebaze. aRniSnuli kontrolioris gamoyeneba iZleva saSu-
alebas, magaliTad, gamnaTebeli, kamera CairTos, an vTqvaT, gaiRos 
kari im momentSi, rodesac romeliRac obieqti scenis mocemul wer-
tilSi gadainacvlebs.  

aRniSnuli kontroliori SeiZleba daeniSnos gardaqmnis bilikebs 

Position, Rotation, Scale, aseve nebismieri sxva samkomponentiani, Point3-is 
tipis parametrebisa da mcuravi wertilebidan parametrebis 
bilikebs.  

saanimacio parametrs, romlis cvlilebazec imarTeba reaqcia, 
ewodeba mmarTveli, xolo parametrs, romelsac eniSneba 

kontroliori Reactor _ samarTavi. aRniSnuli kontrolioris gam-
oyenebis mizania mmarTveli parametris garkveul mniSvnelobebs 
Seupirispiros samarTavis saWiro mniSvnelobebi.  

kontrolioris parametrebis momarTvisas aucileblad unda gaiT-
valiswinoT, rom mmarTvel da samarTav paremetrebs sxvadasxva 
tipebi SeiZleba hqondeT. magaliTad, SeiZleba erTganzomilebiani 
mmarTveli parametris cvlilebebze samkomponentiani samarTavi para-

metris Position an Rotation-is reaqciis daprogrameba mcuravi werti-
lidan.  

reaqciis kontrolioris Taviseburebebi rom xelmisawvdomi iyos, 

dialoguri fanjris Track View _ Curve Editor kontroliorebis fan-
jaraSi Tagvis marjvena RilakiT daawkapuneT aRniSnuli 
kontrolioris samarTavi parametris bilikze. gamoCndeba dialogu-

ri fanjara Reactor Parameters, naCvenebi nax. 2.51.-ze. fanjris instru-
mentebis Semadgenloba erTganzomilebiani da samganzomilebiani sa-
marTavi parametrebisTvis ramdenadme gansxvavdeba. es sxvaobebi iqne-
ba ganxiluli SemdgomSi reaqciis kontrolioris parametrebis 
momarTvis aRwerisas. 
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nax. 2.51. dialoguri fanjara Reactor Parameters erTganzomilebiani 
(a) da samkomponentiani (b) samarTavi parametris SemTxvevaSi 

reaqciis kontrolioris parametrebis momarTva 

reaqciis kontrolioris parametrebis momarTva ganvixiloT mas-
Tan raime obieqtis miaxloebisas karis gaRebis animaciis magaliTze. 
kontrolioris parametrebis mosamarTad Semdegi moqmedebebi 
SeasruleT:  

1. SeqmeniT karis modeli da mmarTveli obieqti, magaliTad, 
sfero. sfero moaTavseT karis win garkveul manZilze. gansaxilveli 
scenis samagaliTo saxe naCvenebia nax. 2.52.-ze. karis frTis (anjamis) 
gardaqmnis bilikze Rotation kontroliori Euler XYZ SecvaleT Rota-

tion Reactor-iT. 



 169 

 

nax. 2.52. reaqciis kontrolioris parametrebis mosamarTi testuri 
scenis xedi 

2. dialogur fanjaraSi Reactor Parameters daawkapuneT Rilakze Re-

act to. proeqciis fanjaraSi kursori gadaanacvleT da daawkapuneT 
mmarTvel obieqtze (Cvens SemTxvevaSi sferoze). gamoCenili menius 
qvemeniuSi Transform (nax. 2.53) SeiZleba mmarTveli parametris saxiT 
avirCioT obieqtis gardaqmnaTagan nebismieri, xolo qvemeniuSi Object 

_ nebismieri maTgani misi saxasiaTo parametrebidan, iseTebidan 
rogorebicaa sigrZe, sigane, simaRle, radiusi, segmentebis ricxvi, 
sisworis sidide da a.S. 
 

 

nax. 2.53. mmarTveli parametris arCeva xorcieldeba meniuSi, ro-
melic Cndeba mmarTvel obieqtze Tagvis RilakiT dawkapunebis 
Semdeg 
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amoarCieT saWiro parametri, magaliTad, gardaqmna Position, da 
daawkapuneT masze Tagvis RilakiT. amorCeuli parametris saxel-
wodeba gamoCndeba teqstur mindorSi Rilak React to-dan marjvniv. 
fanjris Sua nawilSi reaqciebis siaSi gamoCndeba avtomaturad Se-
qmnili pirveli reaqciis saxelwodeba _ Reaction01. Rilakis qveS te-
qstur mindorSi mieniSneba mmarTvelis saxiT arCeuli parametris 
mimdinare ricxobrivi mniSvneloba. is Seesabameba animaciis mimdi-
nare kadrs da Tu parametri animirebulia, icvleba taimeris mcocis 
gadaCoCebisas an mmarTveli parametris animaciis ganxorcielebisas. 
teqstur mindorSi Reaction Value (mmarTveli mniSvneloba) fanjris 
qveda nawilSi fiqsirdeba mmarTveli parametris mniSvneloba 
reaqciis Seqmnis momentSi. animaciis dros mmarTveli parametris 
mier am sididis miRwevisas kontroliori samarTavi parametris 
reaqcias gaaaqtiurebs.  

3. momarTeT samarTavi parametris reaqcia. Tu is samkomponentia-
nia, dialogur fanjaraSi Reactor Parameters daawkapuneT Rilaks Edit 

Reaction State, rogorc naCvenebia adre nax. 2.51b-ze. Rilaki fiqsirdeba 
da naTdeba yviTlad. saWiro gardaqmnis mniSvneloba SecvaleT proe-
qciis nebismier fanjaraSi uSualod obieqtze zemoqmedebiT. Cvens 
magaliTSi reaqciis kontroliori eniSneba karis frTis mobrunebis 
parametrs, amitom frTa proeqciis nebismier fanjaraSi ise mo-
abruneT, rom kari sruliad daixuros. samarTavi parametris mniS-
vneloba gamoisaxeba mindorSi Current Value. momarTvis dasrulebi-
sTanave, isev daawkapuneT Rilakze Edit Reaction State, redaqtirebis 
reJimis gamosarTvelad. Tu samarTavi parametri erTganzomilebiania, 
misi mniSvneloba SecvaleT pirdapir dialogur fanjaraSi Reactor 

Parameters, rogorc naCenebia adre nax. 2.51,a-ze, mricxvel State-is meS-
veobiT.  

4. ganagrZeT samarTavi obieqtis axali reaqciebis Seqmna. 
amisaTvis saWiro cvlilebebi SeitaneT mmarTvel parametrSi. Cvens 
magaliTSi sfero gadaanacvleT, karTan misi miaxloebiT. daaw-
kapuneT Rilakze Create Reaction. fanjris Sua nawilSi reaqciis siaSi 
gamoCndeba morigi reaqciis mniSvneloba _ Reaction02. kontroliori 
daafiqsirebs mmarTveli parametris mimdinare mniSvnelobas. sa-
marTavi parametris mniSvneloba momarTeT Rilakis Edit Reaction State 
daxmarebiT, rogorc aRwerilia me-3 punqtSi. Cvens magaliTSi mo-
abruneT karis frTa, misi sruli gaRebiT (nax. 2.54). darwmundiT, rom 
reaqciis kontroliori moqmedebs, mmarTveli obieqti-sferos karTan 
miaxloebiTa da daSorebiT. karis frTa unda iketebodes reaqcia 
Reaction01-is Sesabamis wertilSi sferos gauqmebisas, da iRebodes 
sferos karisken gadanacvlebisas reaqcia Reaction02-is Sesabamis 
wertilSi. yuradReba miaqcieT imas, rom mmarTveli obieqtis 
araviTari animacia aqamde ar momxdara. 
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nax. 2.54. samarTavi parametris (karis frTis mobrunebis kuTxis) 
reaqciis momarTva mmarTveli parametris (sferos mdebareobis) 
cvlilebaze 

5. aucileblobis SemTxvevaSi analogiuri meTodiT ganagrZeT ax-
ali reaqciebis Seqmna. Tu saWiroa ama Tu im reaqciis gauqmeba, misi 
saxeli amoarCieT reaqciis siaSi da daawkapuneT Rilakze Delete Reac-

tion. Rilak Set Reaction Value-ze dawkapunebiT mindorSi Reaction Value 

gadainacvlebs mmarTveli parametris mimdinare mniSvneloba.  
6. reaqciis momarTvisas gamoiyeneT kontrolioris marTvis 

Semdegi elementebi:  

 Influence (gavlenis are) _ mniSvnelTa diapazons mimarTavs 
mmarTveli parametris sakvanZo sidideebis Sesabamisad, romlis far-
glebSi reaqcia unda gamJRavndes. mdebareobis gardasaqmnelad dia-
pazoni mieTiTeba sigrZis erTeulebSi, mobrunebis gardasaqmnelad _ 
gradusebSi, sxva parametrebisTvis mcuravi wertiliT _ uzomo 
sidideebSi.  

 Strenght (Zala) _ marTavs reaqciis xarisxs, riTac mas ufro 
Zliersa da susts xdis; 

 Fallof (dacema, daqveiTeba) _ uzrunvelyofs reaqciis moli-
vlived dawyebasa da dasrulebas mrudis momarTvis xarjze samarTa-
vi parametris gavlenis daqveiTebiT. mrudis formis mosamarTad 
daawkapuneT Rilakze Curve.  

 
reaqciis kontrolioris moqmedebis momarTvis Semdeg SeiZleba 

mmarTveli obieqtis animaciis ganxorcieleba. samarTavi 
obieqtisTvis amavdroulad ar iqneba Seqmnili aranairi animaciis 
gasaRebebi, Tumca ki is mmarTveli obieqtis parametrebis cvlileba-
ze reagirebas moaxdens ise, rogorc miTiTebuli iyo reaqciis 
kontrolioris momarTvisas.  
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kontroliori Scale XYZ 

Sedgenili kontroliori Scale XYZ (XYZ-masStabi) emsaxureba 
obieqtis masStabis gardaqmnis dayofas gardaqmnis sam calkeul 
bilikze X, Y da Z RerZebis mixedviT, romlebic damoukidebeli 
erTganzomilebiani kontroliorebiT imarTeba.  

xveuli Scale XYZ Parameters sul sam Rilaks Seicavs _ X, Y da Z, 
romlebic Sedian Scale Axis jgufSi da masStabis gardaqmnis Sesabam-
isi erTganzomilebiani kontroliorebis parametrebs asaxaven.  

kontroliori Script 

kontroliori Script (skripti, scenaruli) algoriTmuli gamosax-
ulebiT samarTavi kontrolioris msgavsia da aseve iZleva saSu-
alebas MAXScript-is scenarebis enaze moxdes scenaris aRwera, saan-
imacio parametris saboloo mniSvnelobis gamosaTvlelad. 

aRniSnuli kontroliori SeiZleba gamoiyenebodes 3ds max-Si ram-
denime saxesxvaobiT: Float Script, Position Script, Point3 Script, Rotation Script 
da Scale Script. 

scenaris mixedviT marTvis kontrolioris Taviseburebebi rom 
xelmisawvdomi iyos, dialoguri fanjris Track View _ Curve Editor 
kontroliorebis fanjaraSi Tagvis marjvena RilakiT daawkapuneT am 
kontrolioriT samarTavi parametris bilikze. gamoCndeba dialogu-
ri fanjara Script Controller (kodis mixedviT marTvis kontroliori) 
(nax. 2.55). 
 

 

nax. 2.55. dialoguri fanjara Script Controller 
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kontrolioris mosamarTad dialoguri fanjris marTvis Semdegi 
elementebi gamoiyeneT:  

 Script _ MAXScript-is enaze makroprogramebis Seyvanis mindori;  

 Result (Sedegi) _ makrobrZanebebis Sesrulebisa da Secdomebis 
Sesaxeb cnobebis Sedegebis amsaxveli mindori;  

 Evaluate (Sefaseba) _ aRniSnul Rilakze dawkapuneba programas 
aiZulebs makroprogramis Sesrulebis Sedegi Seafasos mimdinare 
kadris momentSi da Sedegebi gamoitanos mindorSi Result;  

 Close (daxurva) _ aRniSnul Rilakze dawkapuneba makropro-
gramis Sedegis gamoTvlis saSualebas iZleva fanjris daxurvis 
Semdeg.  

kontroliori Smooth Rotation 

kontroliori Smooth Rotation (mcuravi mobruneba) gamoiyeneba gar-
daqmnis bilik Rotation-Tan im SemTxvevabSi, roca saWiroa trial-
isTvis mcuravi (talRovani), bunebrivi xasiaTis miniWeba. am 
kontroliors ar aqvs parametrebis fanjara an xveuli. mobrunebis 
mosamarTad obieqti atrialeT proeqciis fanjrebSi.  

kontroliori Spring 

kontroliori Spring (zambara) obieqtis gadanacvlebis animaciis 
dros misi SeCerebis momentSi meoradi moZraobebis modelirebis 
saSualebas iZleva, perioduli rxevebis saxiT, romlebic zambaraze 
dakidebuli tvirTis rxevas hgavs. rxevebis gamomwvevi warmosaxviTi 
zambara gulisxmobiT iqmneba obieqtis sawyis mdebareobasa da misi 
moZraobis saboloo wertils Soris. rxevis gaqaneba da xangrZlivo-
ba damokidebulia obieqtis samarTav masasa da misi gadanacvlebis 
siCqareze. SesaZlebelia axali zambarebis damateba, romlebic sa-
marTav obieqtebs scenis sxva saanimacio obieqtebTan akavSireben. 
aRniSnuli kontroliori gamoiyeneba gardaqmnis bilik Position-Tan, 
Tumca kontrolior List-is msgavsad, Tavis SemadgenlobaSi iTavsebs 
bilikze ukve arsebul kontroliors, magaliTad, Position XYZ-s.  

zambaris kontrolioris Taviseburebebi rom xelmisawvdomi iyos, 
dailogur fanjara Track View-Si Tagvis marjvena RilakiT daaw-
kapuneT aRniSnuli kontrolioris mier samarTavi parametris 
bilikze. gamoCndeba dialoguri fanjara Spring Properties (nax. 2.56), 
romelic Seicavs xveulebs Spring Dynamics (zambaris dinamika) da 
Forces Limits and Precision (Zalis SezRudva da sizuste). aseTive 
xveulebi gamoCndeba sabrZanebo panel Motion-ze, Tu xveulSi PRS Pa-

rameters daawkapunebT Rilakze Position.  
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kontrolior Spring-is momarTva: xveuli Spring Dynamics 

kontrolioris momarTvisas avtomaturad iqmneba erTaderTi zam-
bara Self Influence (TviTzemoqmedeba) da Tavsdeba ganyofileba Springs-
is siaSi. misi daWimuloba da rxevaTa milevis (gaqrobis) siCqare 
mieniSneba siaSi zambaris saxelwodebidan marjvniv. aucileblobis 
SemTxvevaSi momarTeT es parametrebi mricxvelebSi Tension (daWimu-
loba) da Dampening (mileva, damuxruWeba), siaSi zambaris saxel-
wodebis amorCeviT. rac metia Tension-is sidide, miT ufro Cqara 
(xSirad) Seirxeva obieqti. rac naklebia Dampening-is sidide, miT 
ufro xangrZlivi iqneba rxevebi. Tumca Tu milevas Zalian mcires 
miuTiTebT, rxevebi SeiZleba `gaqandes~, ara miilios, aramed piriqiT 
gaizardos amplitudiT. 
 

 

nax. 2.56. dialoguri fanjara Spring Properties xveulebiT Spring Dy-

namics da Forces Limits and Precision 
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mricxvelebis qveS gadamrTveli Relative-is mdgomareobaSi momar-
TeT, raTa daWimulobisa da milevis miTiTebuli mniSvnelebi daema-
tos ukve daniSnuls, an gadaiyvaneT mdgomareobaSi Absolute, raTa 
axalma mniSvnelebma sruliad Secvalon adre miTiTebuli mniS-
vnelebi.  

saanimacio obieqtis warmosaxviTi masa miuTiTeT mricxvelSi Mass. 
rac metia is, miT ufro Zlieri iqneba SeCerebis wertilSi rxevis 
gaqaneba. mricxvelSi Drag (muxruWi) momarTeT rxevebis 
xelisSemSleli winaaRmdegobis Zala. mniSvnel 0-is dros 
winaaRmdegoba ar iarsebebs, mniSvnel 10-is dros ki is maqsimaluria. 
axali warmosaxviTi zambaris dasamateblad, romelic saanimacio 
obieqts scenis romelime sxva obieqtTan daakavSirebs, jer daaw-
kapuneT Rilakze Add, mere ki saWiro obieqtze. misi saxeli gam-
oCndeba zambaraTa siaSi. zambarebis damatebis reJimis gamo-
sarTvelad, isev daawkapuneT Rilakze Add. am zambaris daWimuloba 
da mileva momarTeT ise, rogorc aRwerilia 1-el punqtSi. amosava-
lis garda nebismieri zambaris gasauqmeblad, misi saxelwodeba amo-
arCieT siaSi da daawkapuneT Rilaks Remove.  

kontrolior Spring-is momarTva: xveuli Forces Limits and 
Precision 

xveulis Forces Limits and Precision (Zalis SezRudva da sizuste) 
daxmarebiT SesaZlebelia saanimacio obieqtze gare Zalebis 
gavlenis damateba, romlebic moculobiTi deformaciebiTaa im-
itirebuli, iseTebiT rogoricaa qari an gravitacia. 

Zalis dasamateblad daawkapuneT Rilakze Add, Semdeg ki _ proe-
qciis fanjaraSi saWiro moculobiTi deformaciis niSanze. amor-
Ceuli deformaciis saxeli xveulis siaSi gaCndeba. siidan defor-
maciis amosaSlelad misi saxeli amoarCieT da daawkapuneT Rilakze 
Remove.  

drekadi rxevebis dinamikis modelirebis sizustis mosamarTad 
gamoiyeneT Semdegi elementebi ganyofilebidan Calculation Parameters 
(gamoTvlis parametrebi):  

 Start Frame (sawyisi kadri) _ kadri, romelSic iwyeba zambaris 
kontrolioris moqmedeba; 

 Iterations (iteraciebi) _ dinamikis gamoTvlis sizuste, mieTiTeba 
diapazonSi 0-dan 4-mde. 

 X/Y/Z Effect (efeqti X/Y/Z-iT) _ iZleva saSualebas procentebSi 
mieTiTos yoveli RerZisTvis zambaris rxevebze zemoqmedebis 
xarisxi. 
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kontroliori Surface 

SemzRudveli Surface (zedapiri) gamoiyeneba gardaqmnis bilikebTan 
Position da iZleva saSualebas, erTi obieqti meore, sayrdeni 
obieqtis zedapirze ganTavsdes. sayrden obieqts unda hqondes para-
metrulad aRweradi zedapiri. amasTan dakavSirebiT sayrdenebad 
SeiZleba gamoiyenebodes mxolod ramdenime primitiv-obieqti _ 
sfero, konusi, cilindri da saburavi, bezies calkeuli naWrebi, 
loftingis sxeulebi da NURBS-zedapirebi. amgvarad, magaliTad, 
imisaTvis, rom sayrdeni obieqtis saxiT gamoviyenoT primitivi-
paralelepipedi, Tavdapirvelad is unda gardavqmnaT NURBS-
zedapirad.  

aRniSnuli SemzRudvelis parametrebi rom xelmisawvdomi iyos, 
sabrZanebo panel Motion-is xveulSi PRS Parameters daawkapuneT Ril-
akze Position. Sedegad gamoCndeba xveuli Surface Controller Parameters, 
naCvenebi nax. 2.57.-ze.  
 

 

nax. 2.57. xveuli Surface Controller Parameters 

zedapiris mixedviT animaciis SemzRudvelis parametrebis momarT-
va 

SemzRudvelis parametrebis mosamarTad Semdegi moqmedebebi 
SeasruleT:  

1. im obieqtis asarCevad, romlis zedapirzec unda iyos mima-
grebuli aRniSnuli kontrolioris mier samarTavi nacnobi obieqti, 
daawkapuneT Rilakze Pick Surface (zedapiris miniSneba), Semdeg ki _ 
proeqciis nebismier fanjaraSi saWiro obieqtze. 

2. ganyofilebaSi Surface Options (zedapiris parametrebi) daazusteT 
sayrdenis zedapirze nacnobi obieqtis moTavsebis koordinatebi, 
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amavdroulad mricxvelebSi U Position V Position koordinatTa mniS-
vnelebis regulirebiTurT. 

3. gadamrTveli, romelic gansazRvravs obieqtis gaTanabrebis 
variants, momarTeT erT-erT mdgomareobaSi:  

 No Alignment (ar aris gaTanabreba) _ samarTavi obieqti ar 
Seicvlis orientacias; 

 Align to U (U-Ti gaTanabreba) _ obieqtis lokaluri RerZi Z ori-
entirdeba obieqtis zedapirTan lokaluri normalis mimarTulebiT, 
RerZi X ki _ zedapiris U RerZis mimarTulebiT; 

 Align to V (V-Ti gaTanabreba) _ obieqtis lokaluri RerZi Z ori-
entirdeba obieqtis zedapirTan lokaluri normalis mimarTulebiT, 
RerZi X ki - V zedapiris RerZis mimarTulebiT.  

4. momarTeT alami Flip, Tu saWiroa samarTavi obieqtis lokaluri 
RerZis Z orientaciis mimarTulebis sapirispiroze Secvla.  

kontroliori TCB 

TCB-kontroliori (sityvebidan Tension (daWimuloba), Continuity 

(uwyvetoba) da Bias (mimoweva, wanacvleba)), anu daWimulobis, uwy-
vetobisa da mimowevis kontroliori, moqmedebs kontrolior bezies 
msgavsad, Tumca mniSvnelis interpolaciisTvis iyenebs animaciis 
parametrebs xuTi ricxobrivi maxasiaTeblis gasaRebebs Soris in-
tervalebSi: Tension, Continuity, Bias, Ease To (mcuravi Sesasvleli) da 
Ease From (mcuravi gamosasvleli) kontrolioris funqciuri mrudis 
forma animaciis parametris sakvanZo mniSvnelebsa da interpolaciis 
meTodis zemoCamoTvlili maxasiaTeblebis mniSvnelebzea bazirebu-
li.  

aRniSnuli tipis kontroliori SeiZleba sxvadasva saxesxvaobiT 
gamoiyenebodes samive tipis gardaqmnasTan TCB Position, TCB Rotation da 
TCB Scale, aseve TCB Float-is saxiT, mniSvnelebiT mcuravi wertilidan 
gamoxatuli obieqtebis parametrebis maxasiaTeblebTan, da aseve TCB 

Point3-is saxiT samkomponentian veqtorul parametrebTan, iseTebTan, 
rogoricaa feri.  

aRniSnuli kontrolioris parametrebi rom xelmisawvdomi iyos, 
Tagvis marjvena RilakiT daawkapuneT dialogur fanaraSi Track View 
animaciis gasaRebze, romelic am kontrolioriT imarTeba. gamoCnde-
ba dialoguri fanjara Key Info (nax. 2.58). 

sabrZanebo panel Motion-idan kontrolioris parametrebTan 
misawvdomad SeasruleT Semdegi moqmedebebi:  

 xveulSi Assign Controller daadgineT, romel gardaqmnas aqvs dan-
iSnuli TCB-kontroliori; 
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 xveulSi PRS Parameters daawkapuneT saWiro gardaqmnis Rilakze, 
raTa gamoiZaxoT xveuli Key Info, romlis parametrTa Semadgenloba 
ar gansxvavdeba nax. 2.58.-ze naCvenebi dialoguri fanjrisgan. 
 

 

nax. 2.58 mobrunebis gardaqmnis TCB-is tipis kontrolioris dia-
loguri fanjara Key Info 

TCB-kontrolioris parametrebis momarTva 
animaciis gasaRebis nomris Semdeg, nomris asarCevi Rilake-

biTurT, mricxveli Tome da Rilaki aso L-iT (Lock _ blokireba) 
analogiuria zemoT ganxiluli kontrolior Bezier-is Sesabamisi 
parametrebisa. 

obieqtis mdebareoba da mobrunebis kuTxe animaciis sakvanZo 
kadrebSi, marTeT mricxvelebis X Value, Y Value, Z Value meSveobiT, 
kontrolioris mdebareobis gardaqmnasTan gamoyenebis SemTxvevaSi, 
an kidev X, Y, Z da Angle-is (kuTxe) meSveobiT, mobrunebis para-
metrebis marTvisas. aRniSnuli mricxvelebi asaxaven obieqtis 
mdebareobis koordinatebs, aseve obieqtis mobrunebis kuTxis 
sidides mimdinare kadrSi.  

parametris animaciis xasiaTis sakontrolod gamoiyeneT gasaRe-
bebis xazis diagrama, romelic sakvanZo kadrebis midamoebSi 
obieqtis parametris cvlilebis siCqaris grafiks warmoadgens. sak-
vanZo kadris mrudze mdebareoba wiTeli jvriT aRiniSneba. Savi 
jvrebi aRniSnavs parametris cvlilebebs im kadrebSi, romlebic win 
uswrebs an mosdevs sakvanZo kadrebs. TCB-kontrolioris reguli-
rebiT SesaZlebelia gasaRebebis xazis drois masStabsa da formaze 
zemoqmedeba, e.i. animaciis xasiaTzec.  

gasaRebebis xazis forma da masStabi Semdegi parametrebis meSve-
obiT momarTeT, romelTagan yoveli icvleba 0-dan 50-mde:  

 Ease To _ mricxveli, romelic gavlenas axdens animaciis gas-
aRebis wertilSi SesasvlelTan axlos parametris cvlilebis siC-
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qareze. rac metia mricxvelSi mniSvneli, miT ufro nela moxdeba 
parametris cvlileba gasaRebis wertilTan axlos. es gamoiyureba, 
rogorc parametris TandaTanobiTi Seneleba sakvanZo kadrSi sruli 
gaCerebiT; 

 Ease From _ mcuravi gamosasvlelis parametri mcuravi 
Sesasvlelis msgavsia, magram misi gazrda iwvevs saanimacio paramet-
ris cvlilebis siCqaris Senelebas funqciuri mrudis gamosvlisas 
sakvanZo kadris wertilidan. Sedegad iqmneba STabeWdileba, rom 
parametris cvlileba sakvanZo kadris Semdeg iwyebs nel-nela, ma-
gram TandaTanobiT aCqarebas; 

 Tension _ mricxveli, romelic gasaRebis xazebis `daWimulobis 
xarisxs~ cvlis 0-dan 50-mde diapazonSi. rac metia misi mniSvneli, 
miT ufro sworia gasaRebis xazi. rodesac daWimulobis mniSvneli 
didia, gasaRebis xazi gasworebulia da gasaRebis wertilSi aqvs 
texili, sakvanZo kadris midamoebSi ki obieqtis moZraoba ise Cans, 
rogorc Rrmuli. rodesac daWimulobis mniSvneli mcirea, gasaRe-
bebis xazi sakmaod momrgvalebulad gamoiyureba, brtyeli wveroTi, 
obieqtis moZraoba ki talRovanad mimdinareobs; 

 Continuity _ es mricxveli kuTxis sidides marTavs, romlis qve-
modanac gasaRebebis xazi Sedis sakvanZo kadris wertilSi da iqidan 
gamodis, 0-dan 50-mde diapazonSi. mniSvneli 25, gulisxmobis mixedviT 
miRebuli, erTaderTia, romlis drosac obieqtis gardaqmnis para-
metris funqciur mruds ar eqneba texili sakvanZo kadris wertilSi. 
uwyvetobis parametris meti mniSvnelebi gasaRebis orkuziani mrudis 
miRebas iwvevs. mcire mniSvnelebi ki gasaRebis xazis formas ams-
gavsebs imas, rogoric iqmneba daWimulobis dros, 50-is Tanabrad; 

 Bias  _ parametri, romelic gasaRebebis xazis maqsimumis mimow-
evas (wanacvlebas) iwvevs sakvanZo kadris wertilTan mimarTebaSi. 
diapazonSi 0-dan 50-mde. mimowevis mniSvneli, romelic 25-s aWarbebs, 
iwvevs maqsimumis droiT win Zvras, anu parametrs aiZulebs Tavisi 
cvlilebebi ufro didxans ganagrZos, vidre es animaciis gasaRebiT 
aqvs micemuli. 25-ze naklebi mniSvneloba maqsimums ukan Zravs 
droSi, anu parametrs aiZulebs saWiro mniSvnels ufro adre miaR-
wios, vidre sakvanZo kadri dadgeba.  

mosamarTi gasaRebis wertilSi saanimacio parametris Tanabari 
cvlilebis uzrunvelsayofad, Semdegi mniSvnelebi unda miuTiToT: 
Tension _ 25, Continuity _ 0, Bias _ 25.  

kontroliori Waveform 

Waveform-is (ciklis) tipis kontroliori gamoiyeneba obieqtebis 
regularuli perioduli moZraobis modelirebisTvis. kontrolior 
Wameform-is meSveobiT sxvadasxva formis rxevaTa kombinirebiT, Ses-
aZlebelia meqanikuri mowyobilobebis rTuli perioduli moZraobis 
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modelireba. jerad-periodiani ramdenime rxevis gamoyenebiT SeiZle-
ba SemTxveviTi procesis msgavsis miReba, romelic yvelaze neli 
rxevis periodis Tanabari intervalebiT gagrZeldeba.  

aRniSnuli kontroliori SeiZleba gamoiyenebodes mxolod erT 
saxesxvaobaSi _ Wameform Float. amis gamo ar SeiZleba misi moTavseba, 
magaliTad, samkomponentian bilikze Position, magram warmatebiT 
SeiZleba gamoiyenoT X Position, Y Position an Z Position bilikebze.  

aRniSnuli kontrolioris parametrebiTurT dialoguri fanjris 
Waveform Controller-is gamosaZaxeblad (nax. 2.59), Tagvis marjvena Ril-
akiT daawkapuneT dialoguri fanjris Track View-s im bilikze, ro-
melic aRniSnuli kontrolioriT unda imarTos. 
 

 

nax. 2.59. dialoguri fanjara Waveform Controller 

kontrolior Waveform-is parametrebis momarTva 

kontrolioris parametrebis mosamarTad dialoguri fanjris 
marcxena nawilSi perioduli funqciebis moqmedi generatorebis sia 
SeadgineT, Semdegi Rilakebis gamoyenebiT: 

 Add _ siis boloSi rxevaTa axal generators amatebs. gulisx-
mobiT emateba sinusoiduri rxeva 10 kadris periodiTa da 100 er-
Teulis amplitudiT;  

 Insert _ siis elementis amorCevamde axal generators aTavsebs; 

 Remove _ siidan amoSlis amorCeul generators; 
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 Move Up/Down _ siis mixedviT qvemoT an zemoT anacvlebs amor-
Ceul generators, amavdroulad rxevaTa mimdevrobis rigiTobis 
cvlilebis saSualebas iZleva. gadaTvlis Tanmimdevrobas aqvs mniS-
vneloba, radgan yoveli Semdegi generatori Sesasvleli parametris 
saxiT iyenebs winamorbeds; 

 Disable _ aRniSnuli almis momarTva rxevaTa gamoyofili gener-
atoris moqmedebas auqmebs; 

mindorSi Charasteristic Graph momarTeT monacemTa asaxvis varianti, 
grafikis mindvris qveS gadamrTvelis dayenebiT samidan erT-erT 
mdgomareobaSi: 

 This Wave (mimdinare rxeva) _ gamoisaxeba mxolod siaSi amor-
Ceuli generatoris mier formirebuli perioduli funqciebis graf-
ikebi, yvela danarCeni generatoris gauTvaliswineblad;  

 This Output (mimdinare gamosasvleli) _ aisaxeba amorCeuli gen-
eratoris mier formirebuli funqciis grafiki, siis yvela 
winamorbedi generatoris moqmedebis gaTvaliswinebiT;  

 Final Output (saerTo gamosasvleli) _ demonstrirdeba peri-
oduli funqciis grafiki siis ukanaskneli generatoris gamosvlisas.  

dialoguri fanjris marjvena mxares Waveform-is ganyofilebaSi 
daawkapuneT xuTidan erT-erT Rilakze sxvadasxva formis rxevaTa 
msgavsi niSnebiT, raTa airCioT saWiro formis rxeva _ sinusoiduri, 
marTkuTxa, samkuTxa, xerxismagvari an sinusoidur naxevartalRo-
vani.  

rxevaTa maxasiaTebeli miuTiTeT ganyofileba Waveform-is Semdegi 
parametrebis gamoyenebiT:  

 Name (saxeli) _ mimdinare rxevis saxelis Secvlis saSualebas 
iZleva; 

 Period (periodi) _ kadrebSi miuTiTebs rxevis periods; 
 Duty Cycle (Rruli) _ moqmedebs mxolod marTkuTxa formis 

rxevebisTvis da im periodis wils miuTiTebs, romlis mimdi-
nareobisas rxevas maqsimaluri amplituda aqvs;  

 Amplitude (amplituda) _ miuTiTebs amplitudas, anu rxevaTa ga-
qanebas; 

 Phase (faza) _ miuTiTebs rxevebis Zvras drois RerZebis 
mixedviT; 

 Inverted (gadatrialeba) _ aRniSnuli almis momarTva iwvevs 
rxevaTa sarkisebr arekvlas horizontalur RerZTan mimarTebaSi, 
xolo alam Flipped-is (anarekli) momarTva _ vertikalur RerZTan 
mimarTebaSi.  

miuTiTeT, amorCeulma generatorma ra saxiT unda imoqmedos 
winamorbedi generatoris saboloo rxevebze, gadamrTvel Effect-is 
(moqmedeba) Semdeg mdgomareobaTagan erT-erTSi dayenebiT:  

 Add (Sejameba) _ rxevebi Sejamdeba; 
 Multiply (gamravleba) _ rxevebi gamravldeba; 
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 Clamp Above / Below (SezRudva zemoT/qvemoT) _ winamorbed rxevas 
ar aZlevs saSualebas, mimdinare rxevaze meti (naklebi) iyos ampli-
tudiT.  

miuTiTeT mudmivi donis sidide, romlis mixedviTac centrirdeba 
perioduli funqcia, gadamrTvel Vertical Bias-is momarTviT, Semdegi-
dan erT mdgomareobaSi: 

 Centered (centrireba) _ vertikalis mixedviT wanacvleba ar 
arsebobs da rxevebi centrirdeba (Sualdeba) nulTan mimarTebaSi; 

 Auto > 0 (avto > 0) _ Zravs yvela rxevas nulovani amplitudis 
zemoT; 

 Auto < 0 (avto < 0) _ Zravs yvela rxevas nulovani amplitudis 
qvemoT;  

 Manual (miTiTeba) _ iZleva saSualebas vertikaluri wanacvleba 
mieTiTos mricxvelSi misi sididis miTiTebiT.  
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Tavi-3 

SekavSirebuli obieqtebis animacia 

3ds max-is programa iZleva saSualebas, ara marto calkeuli 
obieqtebis animacia ganxorcieldes, aramed erTmaneTTan da-
kavSirebuli erTobliobisac, rodesac animaciis dros erTi 
obieqtis gardaqmna masTan SekavSirebuli (dakavSirebuli) obieqtebis 
analogiur gardaqmnasac iwvevs. msgavsi SekavSirebuli mTlianobebi 
farTod gamoiyeneba kompiuteruli personaJebis sxeulis mod-
elirebisTvis, romlebic mravali calkeuli nawilisgan Sedgeba: 
tani, kiseri, Tavi, mxrebi, winamxari da xelis mtevnebi, TeZoebi, 
wvivebi da fexis terfebi, TiTebi xelebsa da fexebze... Tumca per-
sonaJi SeiZleba sulac ar hgavdes adamians, magram mainc unda `ga-
cocxldes~ imave meTodebiT, romlebic aRwerilia mocemul TavSi. 
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SekavSirebuli obieqtebis animacia 

personaJebisa da meqanikuri mowyobilobebis animaciis dros 
aucilebeli xdeba xolme obieqtis gardaqmnis animacia da imis uz-
runvelyofa, rom sxva obieqtebma aRniSnuli gardaqmna gaimeoron. 
magaliTad, Tu personaJis xelis mxris nawili trialdeba, maSin 
saWiroa, rom winamxari, mtevani da TiTebic mxarTan erTad gada-
adgildes. amis miRweva SeiZleba, Tu calkeul obieqtebs erT-
maneTTan davakavSirebT, erTgvari ierarqiuli jaWvis formirebiT. 
obieqti, romelic sxvebs ukavSirdeba, Svilobili iqneba, anu Svili 
obieqti, xolo obieqti, romelTanac xdeba dakavSireba, gardaiqmneba 
mSobel obieqtad.  

animacia pirdapiri da uku kinematikis meTodebiT 

ierarqiuli jaWvis nawilis animacia SeiZleba gavrceldes ori 
mimarTulebiT: jaWvisken zemoT, misi dasawyisisken, da qvemoT, 
jaWvis boloSi. SekavSirebuli obieqtebis animaciisas gulisxmobiT 

moqmedebs pirdapiri kinematikis meTodi (Forward Kinematics), romlis 
drosac gardaqmna jaWvis mixedviT qevemoTken gadaecema, mSobeli 
obieqtebidan Svilebisken. personaJis xelis triali mxris saxsarSi, 
romelic winamxris, mtevanisa da TiTebis gadaadgilebas iwvevs, pir-
dapiri kinematikis reJimSi animaciis magaliTia. Tu jaWvTan gamovi-

yenebT animacias uku kinematikis meTodiT (Inverse Kinematics _ IK), 
maSin gardaqmna jaWvis mixedviT zeviTken gadaecema, Svili 
obieqtebidan mSoblebisken. Tu uku kinematikis reJimSi gamoviyenebT 
moZraobis gardaqmnas personaJis xelis TiTis mimarT, maSin TiTs 
gahyveba, masTan erTad gadaadgilebiTa da mobrunebiT, misi mSobeli 
obieqtebic _ jer mtevani, mere winamxari, mxari, Semdeg ki, roca 
xeli mTlianad gamoiweva, tanic.  

obieqtebis SekavSireba 

ierarqiul jaWvSi obieqtebis SesakavSireblad Semdegi 
moqmedebebi SeasruleT:  

1. moamzadeT is obieqtebi, romlebic unda daukavSirdes erTma-
neTs. samagaliTod iqneba ganxiluli magidis naTuris modelis 
Semadgeneli obieqtebis SekavSireba da animacia, rogorc 
naCvenebia nax. 3.1.-ze. daawkapuneT instrumentebis mTavari pan-

elis Rilakze Select and Link (SerCeva da SekavSireba) da kur-
sori proeqciis nebismier fanjaraSi gadaaadgileT. 
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nax. 3.1.magidis naTuris modeli sawyis mdgomareobaSi 

2. SekavSireba unda moxdes Svilobili obieqtebidan mSoblisken, 
umcrosidan _ ufrosisken. kursori moaTavseT im obieqtze, romelic 
unda iyos jaWvis yvelaze umcrosi Svilobili obieqti. Tu es 
obieqti dauSvebs kavSiris damyarebas, kursori jvris saxes miiRebs, 
rogorc obieqtis Cveulebrivad arCevis dros. obieqtze daaWireT. 
obieqti gamoiyofa, kursori ki instrumentis Rilakze arsebuli 
niSnis saxes miiRebs (nax. 3.2). Tagvis Rilakidan xelis auSveblad 
gadaaCoCeT kursori im obieqtisken, romelic mSoblad unda iqces. am 
dros kursorTan erTad gaiWimeba wyvetili xazi. im obieqtze, rome-
lic SeiZleba gaxdes mSobeli-obieqti, kursori isev miiRebs nax. 3.2.-
ze naCvenebi niSnis saxes. xeli auSviT Tagvis Rilaks. orive obieqti 
maSinve gamoiyofa TeTri feriT, Semdeg ki Cveul Seferilobas 
miiRebs.  
 

 

nax. 3.2. kursori, romelic icvlis Tavis saxes mSobel obieqtTan 
_ naTuris berketTan, mianiSnebs kavSiris procesis dasawyisze 
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3. SecdomiT Seqmnili kavSiris dasarRvevad, SekavSirebuli 
obieqtebi amoarCieT da instrumentebis panelze daawkapuneT Ril-
akze Unlink Selection (gamoyofili obieqtebis kavSiris 
gawyveta). 

4. gaimeoreT punqt 2-Si aRwerili moqmedebebi, jaWvis 

bolodan Taviskეn gadaadgilebiT da imavdroulad erTmaneTTan 
obieqtis obieqtze dakavSirebiT.  

obieqtebis SekavSireba dailogur fanjaraSi 
Schematic View 

ierarqiul jaWvSi obieqtebis SekavSireba SeiZleba moxdes ara 
mxolod proeqciis fanjrebSi, aramed dialogur fanjaraSi Schematic 

View (struqturis xedi).  
dialogur fanjaraSi Schematic View obieqtebis SesakavSireblad 

Semdegi moqmedebebi SeasruleT:  
1. instrumentebis mTavar panelze daawkapuneT Rilakze 

Schematic View (Open) an amoirCieT menius brZaneba Graph Editors 

New Schematic View (grafikuli redaqtorebi _ struqturis xedis 
fanjris gaxsna), raTa gaxsnaT dialoguri fanjara Scematic View.  

2. dialogur fanjaraSi Scematic View daawkapuneT instrumen-
tebis panelis Rilaks Connect (dakavSireba). struqturis xedis 
fanjaraSi obieqtebis dakavSireba iseve xdeba, rogorc proeqciis 
fanjrebSi, oRond muSaoba sruldeba ara TviT obieqtebTan, aramed 
maTi kvanZebis Sesabamis sqemasTan. daaWireT im kvanZis dasaxelebas, 
romelic jaWvis yvelaze umcros Svilobil obieqts Seesabameba 
(Cvens SemTxvevaSi es obieqtia Lampioni). kursori instrumentis Ril-
akze arsebuli niSnis saxes miiRebs, rogorc naCvenebia nax. 3.3.-ze. 

3. Tagvis Rilakze xelis auSveblad, kursori gadaaCoCeT im 
obieqtis rgolamde, romelic unda iqces mSoblad (magaliTad Dzeli-

01). amavdroulad kursorTan erTad gaiWimeba punqtiruli xazi. Dzeli-

01 obieqtis kvanZis dasaxelebaze, romelic mSoblad unda iqces, 
kursori isev miiRebs instrumentis Rilakze arsebuli niSnis saxes. 
Tagvis Rilaks xeli auSviT. 

4. ganagrZeT dakavSirebis procesi, jaWvis bolodan mis Tavamde 

gadaadgilebiT da amavdroulad erTmaneTTan obieqtis obieqtze da-

kavSirebiT. SecdomiT Seqmnili kavSiris gasawyvetad, gamoyaviT 

SekavSirebuli obieqtebi da daawkapuneT Rilakze Unlink Selected 

dialoguri fanjris Scematic View instrumentebis panelze.  

5. jaWvis yvela obieqts Soris kavSiris grafikuli gamosax-

ulebis dasanaxad, rogorc naCvenebia nax. 3.4.-ze, fanjaraSi amoar-

CieT menius brZaneba View  Zoom Extent (xedi  sruli scena).  
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(nax. 3.3. kursori saxes icvlis im obieqtis kvanZis dasaxelebaze, 
romelic dakavSirebis SesaZleblobas qmnis) 

 

(nax. 3.4. obieqtebs Soris ierarqiuli kavSirebis struqtura) 

obieqtebis kavSirebis gamosaxuleba 

dialogur fanjaraSi Schematic View obieqtebs Soris ierarqiuli 

kavSirebis gamosaxvis ukve aRwerili meTodis garda, SeiZleba gam-
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oiyenoT kidev ori meTodi aRniSnuli kavSirebis dasanaxad: dia-

logur fanjaraSi Select Objects da uSualod proeqciis fanjrebSi.  

kavSirebis xedi fanjaraSi Select Objects 

raTa darwmundeT, rom SekavSireba saTanadod moxda, gaxseniT 

fanjara Select Objects. amisaTvis SeiZleba daawkapunoT Rilaks Select 

by name (saxelis mixedviT gamorCeva) instrumentebis mTavar panelze, 

an klaviSs h. aRniSnul fanjaraSi aucilebelia almis Display Subtree 

(gantotebebis, qvetotebis Cveneba) momarTva, ris Semdegac jaWvSi 

gadabmuli yvela obieqtis saxeli gamoisaxeba odnav Seweulad Tavi-

anTi mSobeli obieqtebis kvaldakval. naTuris magaliTze ufrosi 

mSobeli obieqtia _ Dziri. 

 

 

(nax. 3.5. fanjaraSi Select Objects ierarqiul jaWvSi SekavSirebuli 
obieqtebis saxelebi gamoisaxeba Seweulad Display Subtree-s reJimSi). 
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misi saxeli Cajdeba SekavSirebuli obieqtebis siis saTaveSi da 

moTavsdeba fanjaraSi Select Objects Sewevis gareSe (nax. 3.5.). yvela 

danarCeni obieqtis saxeli Tavsdeba miT ufro marjvniv, SemakavSire-

bel jaWvSi, rac metad ufro Sors mdebareobs mSobeli obieqtidan. 

aRniSnul siaSi saxelebis mimdevroba Seesabameba Seqmnil jaWvSi 

obieqtebis mimdevrobas. Tu romelime obieqts ramdenime Svilobili 

hyavs, maTi saxelebi fanjris siaSi Tanabari SeWrilobiT gam-

oisaxeba, rogorc Naxevarsfero da Sakrdeni nax. 3.5.-ze.  

proeqciis fanjrebSi kavSirebis grafikuli 

gamosaxuleba 

jaWvis obieqtebis kavSirebis grafikuli gamosaxva proeqciis 

fanjrebSi SesaZlebelia xveul Link Display-s daxmarebiT, romelic 

sabrZanebo panel Display-s qveda nailSi mdebareobs da or alams mo-

icavs: 

 Display Links _ rTavs struqturis amsaxvel reJims, romelic 

SekavSirebuli obieqtebis sistemis ConCxs waagavs da warmoadgens 

misi yvela amorCeuli obieqtis kavSirebs (nax. 3.6.) 

 

 

nax. 3.6. (obieqtebis kavSirebi uku kinematikis reJimSi gamoisaxeba 
alam Display Links-is momarTviT). 

 Link Replaces Objects (kavSiri cvlis obieqts) _ jaWvis obieqtebis 

gamosaxulebebi icvleba kavSirebis gamosaxulebebiT (nax. 3.7.), rac 

aiolebs scenis aRqmas da imis gagebas, Tu rogor muSaobs uku kine-

matika.  
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(nax. 3.7. alam Link Replaces Object-is dayeneba iZleva saSualebas 
gamoyofili obieqtebis gamosaxuleba Seicvalos kavSirebis gamo-
saxulebebiT). 

SekavSirebuli obieqtebis gardaqmnis 

Taviseburebebi (pirdapiri kinematikis wesebi) 

ierarqiul jaWvSi dakavSirebuli nebismieri obieqtis gada-

adgilebis Tu mobrunebis gardaqmnisas, moqmedebs Semdegi wesebi, 

romlebic pirdapiri kinematikis meTodisTvisaa gansazRvruli:  

 nebismieri mSobeli obieqtis gardaqmna vrceldeba mis yvela 

Svilobil obieqtze, magram ar exeba gardasaqmneli obieqtis mSobel 

obieqtebs. 

 

 

(nax. 3.8. ierarqiuli jaWvis Sualeduri elementis _ naTuris Sua 
berketis gadaadgileba). 
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es imas niSnavs, rom magaliTad, nax. 3.1.-ze naCvenebi Ramis naTuris 
modelis Zirs gadaadgilebis an mobrunebisas yvela Svilobili 
obieqti SeinarCunebs Tavis mdgomareobas ZirTan mimarTebaSi, masTan 
erTad gadaadgilebiTa da mobrunebiT. xolo Tu gamoviyenebT gar-
daqmnas naTuris Sua Zelidan, maSin masTan erTad gardaiqmneba mxo-
lod saxsari, zeda Zeli da lampioni, xolo qveda Zeli da Ziri 
Tavis mdebareobasa da orientacias SeinarCuneben. Sedegad kon-
struqcia `daingreva~ (nax. 3.8); 

 yvelaze umcrosi Svilobili obieqti imemkvidrebs yvela mSo-
beli obieqtis gardaqmnas, xolo umcrosi Svilobili obieqtis gar-
daqmna aranair gavlenas ar axdens jaWvis danarCen elementebze. na-
Turis SemTxvevaSi es imas niSnavs, rom Zelebis sistemis boloSi 
lampionis gadaadgildeba an mobruneba sxva detalebisgan 
damoukideblad imoqmedebs da aranairad ar moxdens maTze gavlenas.  

SekavSirebuli obieqtebis gardaqmnis msgavsi Sedegebi imiT 
aixsneba, rom yvela Svilobili obieqtis gardaqmna xorcieldeba ara 
mSobeli obieqtis sayrden wertilebTan mimarTebaSi, aramed sakuTar 
sayrden wertilTan mimarTebaSi.  

SekavSirebuli obieqtebis sayrdeni wertilebis 

ganlageba 

obieqtis sayrdeni wertili, Seqmnis dros, rogorc wesi, Tavsdeba 
safuZvlis centrSi, an obieqtis gabarituli konteineris geometri-
ul centrSi (nax. 3.9). (Tumca es wesi yovelTvis ar moqmedebs, maTi 
ganTavseba, modelirebis dros, gamoyenebuli sxvadasxva obieqtebze 
da moqmedebebzea damokidebuli.)  
 

 

(nax. 3.9. naTuris modelis Semadgenlobidan calkeuli obieqtebis 
sayrdeni wertilebis sawyisi mdebareoba) 
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Tu nax. 3.9.-ze naCvenebi naTuris Sua Zels movabrunebT, kon-

struqcia `daiSleba~, radgan berketi Tavis centrTan mimarTebaSi 

mobrundeba (nax. 3.10).  

 

 

(nax. 3.10. naTuris Sua berketis mobrunebis Sedegi obieqtTa 
sayrdeni wertilebis sawyisi mdgomareobebisas) 

obieqtebis SekavSirebuli jaWvis animaciisas xSirad iqmneba 

aucilebloba, obieqti moabruno mis erT-erT bolosTan mimarTebaSi 

an nebismier sxva miTiTebul wertilTan, oRond ara centrTan. 

aseTi amocanis Sesruleba moiTxovs obieqtis sayrdeni wertilis 

gadaadgilebas. obieqtis sayrdeni wertilebis samarTavi saSu-

alebebis xelmisawvdomad obieqti unda moniSnoT da sabrZanebo pan-

elis Command Panel, Hierarchy-s Rilakze daawkapunoT (nax. 3.11). 

sabrZanebo panel Hierarchy-s zeda nawilSi, amorCeuli obieqtis 

saxelis mindvris qveS, sami Rilakia:  

 Pivot (sayrdeni) _ sayrdeni wertilebis mdebareobis, orientacis 

Secvlisa da obieqtebis farglebSi sayrdeni wertilebis ganlagebis 

marTvis saSualebas iZleva;  

 IK (Inverce Kinematics _ uku kinematika) _ iZleva saSualebas, 

SekavSirebul obieqtebTan gamoiyenebodes animaciis reJimi uku kine-

matikis meTodiT, aseve moimarTos obieqtebis kavSirebis parametrebi 

(uku kinematikis meTodi ganixileba qvemoT, aRniSnul TavSi); 

 Link Info (cnobebi kavSirebze) _ iZleva saSualebas, obieqtebis 

erTmaneTTan kavSiris maxasiaTeblebi mieTiTos.  
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(nax. 3.11. sabrZanebo paneli Hierarchy) 

sayrdeni wertilebis marTva 

obieqtis sayrdeni wertilis mdebareobis, mobrunebis an masStabis 
gardaqmnis samarTavad:  

1. amoarCieT obieqti, gadadiT sabrZanebo panelze Hierarchy da 
daawkapuneT Rilaks Pivot. gamoCndeba ori xveuli (ix. nax. 3.11): Adjust 
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Pivot (sayrdenis momarTva), romelic obieqtis sayrdeni wertilis 
ganlagebisa da orientaciis marTvis saSualebas iZleva, da Adjust 

Transform (gardaqmnis momarTva), romelic konkretulad gardaqmnis 
Sesrulebisa da obieqtis koordinatTa sistemasTan mimarTebaSi 
gaTanabrebis saSualebas iZleva.  

2. momarTeT gardaqmnis reJimi, xveul Adjust Pivot-is ganyofilebaSi 
Move/Rotate/Scale samidan erT-erT Rilakze dawkapunebiT, romelTagan 
yoveli fiqsirdeba kursoridan xelidan auSvebel mdgomareobaSi da 
lurjad naTdeba:  

 Affect Pivot Only (mxolod sayrdeni) _ uzrunvelyofs obieqtis 
mxolod sayrdeni wertilis gadaadgilebisa da mobrunebis saSu-
alebas. amavdroulad gardaqmna ar Seexeba arc TviT obieqts, arc 
mis Svilobil obieqtebs. aRniSnuli reJimis CarTvis Semdeg 
Cveulebrivi meTodiT gamoiyeneT sayrdeni wertilis gadaadgilebis, 
mobrunebis an masStabirebis gardaqmnis instrumentebi (nax. 3.12.). 
 

   

(nax. 3.12. naTuris umcrosi Svilobili berketis sayrdeni wertili 
wanacvlebulia aRniSnuli berketis saxsris centrisken). 

am dros xSirad mosaxerxebelia instrumentebis mTavari panelis 
gasaSlel siaSi Reference Coordinate System (koordinatTa sistema) var-
iant Local-is (lokaluri) arCeva da gardaqmnis SezRudva RerZ Y-iT, 
romelic obieqtis gaswvrivi RerZisken aris mimarTuli; 

 Affect Object Only (mxolod obieqti) _ mxolod obieqtis ge-
ometriuli modelis gadaadgilebis, mobrunebis an masStabirebis 
saSualebas iZleva; 

 Affect Hierarchy Only (mxolod Svilobili obieqtebi) _ mimdinare 
amorCeuli obieqtis nebismieri Svilobili obieqtis gadaadgilebis, 
mobrunebisa da maSstabirebis saSualebas iZleva mis sayrden wer-
tilTan mimarTebaSi. arc am obieqtis geometriul modelze, arc mis 
sayrden wertilze es gardaqmnebi ar vrceldeba.  

3. sayrdeni wertilis mdebareobis gasaTanabreblad xveul Adjust 

Pivot-is ganyofileba Alignment-is Semdegi Rilakebi gamoiyeneT, rom-
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lebic xelmisawvdomi xdeba, Tu kursoridan xelidan auSvebel 
mdgomareobaSia erT-erTi Rilaki Affect Pivot Only an Affect Object Only 
da icvlis saxelwodebas imis mixedviT, Tu romeli Rilakia daW-
erili:  

 Center to Object (obieqtTan centrireba), Center to Pivot (sayrdenTan 
centrireba) _ sayrden obieqts gadaaadgilebs obieqtis centrisken 
an gadaaadgilebs obieqts ise, rom sayrdeni wertili mis centrSi 
aRmoCndes. 

 Align to Object (obieqtis mixedviT gaTanabreba), Align to Pivot 

(sayrdenTan gaTanabreba) _ sayrdeni wertilis koordinatTa sistem-
is RerZebis mimarTulebas uTanabrebs uZravi obieqtis koordinatTa 
sistemis RerZebs an kidev obieqtis orientacias aTanabrebs uZravi 
sayrdeni wertilis koordinatTa RerZebis mimarT.  

4. rom aRdges sayrdeni wertilis sawyisi mdebareoba da ori-
entacia, romlebic mas hqonda obieqtis Seqmnis momentSi, daawkapuneT 
Rilakze Reset Pivot (sayrdenis aRdgena). es sasargeblo xdeba xolme, 
magaliTad, Tu sayrdeni wertilis gadaadgilebis an mobrunebis 
dros Secdoma iyo daSvebuli.  

5. ierarqiul jaWvSi Semavali obieqtis mdebareobis, orientaciis 
an masStabis momarTvis SesaZleblobis uzrunvelsayofad, amav-
droulad ise, rom gavlena ar movaxdinoT erT-erT Svilobil 
obieqtze, daawkapuneT Rilakze Dont’t Affect Children (ar SevexoT Svi-
lobil obieqtebs) xveul Adjust Transform-is ganyofilebaSi 
Move/Rotate/Scale.  

 

 

(nax. 3.13. naTuris modelis Semadgenlobidan calkeuli obieqtebis 
sayrdeni wertilebis mdebareobis koreqtireba). 
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(nax. 3.14. Sua berketis mobrunebis Sedegi sayrdeni wertilis 
mdebareobis swori arCevisas ar iwvevs modelis konstruqciis dan-
grevas.) 

6. obieqtis sayrdeni wertilis mdebareoba da orientacia rom aR-
vadginoT koordinatTa globalur sistemasTan mimarTebaSi, ise, rom 
gavlena ar movaxdinoT arc TviT obieqtze, arc Svilobil 
obieqtebze, jguf Adjust Transform-is jgufSi Reset (aRdgena) daaw-
kapuneT Rilakze Transform. Rilak  Scale-ze dawkapuneba obieqtis 
gardaqmnis matricis koeficientebs ise momarTavs, rom isini axal 
maSstabs Seesabamebodes, ris Semdegac obieqtis axali zoma 100%-iT 
miiReba.  

nax. 3.13.-ze naCvenebia naTuris modelis ierarqiuli jaWvis 
SemadgenlobaSi Semavali calkeuli obieqtebis sayrdeni wertilebis 
mdebareobebis momarTvis Sedegi.  

sayrdeni wertilebis aseTi ganlagebisas berketis mobruneba ar 
iwvevs konstruqciis `dangrevas~ (nax. 3.14).  

jaWvSi obieqtebis kavSirebis parametrebis 

momarTva 

ierarqiul jaWvSi obieqtebis kavSirebis mosamarTad da para-
metrebis kontrolisTvis Semdegi moqmedebebi SeasruleT:  

1. amoarCieT Svilobili obieqti da sabrZanebo panel Hierarchy-Si 
Rilak Link Info-ze daawkapuneT. gamoCndeba xveulebi Locks 
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(blokirebebi) da Inherit (memkvidreoba), romelic Sedgeba almebis 
erTtipiani jgufebisgan (nax. 3.15).  

2. uSualod Svilobil obieqtTan gamosayenebeli gardaqmnis 
blokirebisTvis momarTeT saWiro koordinatuli RerZebis X, Y an 
Z-is almebi xveul Locks-is gardaqmnis ganyofilebebSi Move, Rotate an 
Scale. nebismieri almis momarTva krZalavs amorCeuli obieqtis uSu-
alo gardaqmnas aRniSnuli koordinatuli RerZis mimarTulebiT. 
aRniSnuli SezRudvebi ar vrceldeba Svilobili obieqtis mSobel-
Tan erTad gardaqmnaze. es imas niSnavs, rom magaliTad, mSobeli 
obieqtis gadaadgilebis SemTxvevaSi Svilobili obieqti masTan er-
Tad gadaadgildeba imisgan damoukideblad, ganyofilebaSi Move ro-
meli mablokirebeli alamia momarTuli. 
 

 

(nax. 3.15. xveulebi Locks da Inherit Sedgeba almebis erTtipiani 
jgufebisgan) 

3. miuTiTeT, romeli gardaqmnebi gadaecema memkvidreobiT Svi-
lobil obieqtebs mSobeli obieqtisgan, xveul Inherit-Si koordi-
natuli RerZebis X, Y da Z almebis gamoyenebiT, romlebic aseve da-
jgufebulia gardaqmnis saxeobebis mixedviT Move, Rotate da Scale. 
amorCeuli Svilobili obieqti mSobeli obieqtis gardaqmnas miiRebs 
koordinatTa globaluri sistemis yvela RerZTan, romelTa almebi 
momarTulia Sesabamisi gardaqmnis ganyofilebaSi. magaliTad, Tu 
naTuris gansaxilveli modelis amreklTan axlos myofi berket-
isTvis (obieqti Dzeli-01) ganyofilebaSi Rotate gavTiSavT mobrunebis 
memkvidreobis almebs yvela RerZis mixedviT, maSin Sua berketis 
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(obieqti Dzeli-02) mobrunebisas amreklTan axlos myofi berketi gad-
aadgildeba Tavisi sawyisi orientaciis SenarCunebiT (nax. 3.16). 

  

(nax. 3.16. mobrunebis gadaqmnis memkvidreobis almis Cagdebis 
Semdeg amreklTan axlos myofi brketi Sua berketis mobrunebis 
dros inarCunebs Tavis sawyis orientacias). 

SekavSirebuli obieqtebis animacia pirdapiri 

kinematikis meTodiT 

pirdapiri kinematikis meTodiT obieqtebis animaciisTvis yvela 
SemTxvevaSi SeasruleT Semdegi moqmedebebi:  

1. erTmaneTs SeakavSireT obieqtebi, erTgvari ierarqiuli jaWvis 
SeqmniT. momarTeT sayrdeni wertilebis obieqtebis mdebareoba da 

miuTiTeT kavSirebis maxasiaTeblebi, sabrZanebo panel Hierarchy-s 
instrumentebis gamoyenebiT.  

2. obieqtebi momarTeT im mdgomareobaSi, romelic unda daikavon 
animaciis dawyebis momentSi. momarTeT kadri 0 animaciis pirveli 
kadris saxiT, proeqciis saWiro fanjara gaaaqtiureT da daaw-

kapuneT Rilaks Auto Key (avtogasaRebi).  
3. animaciis taimeris mcocis gadaadgilebiT momarTeT yoveli 

morigi sakvanZo kadris nomeri, da proeqciis fanjrebSi gardaqmnis 
instrumentebis gamoyenebiT miuTiTeT mSobeli obieqtebis mdebareo-
ba da orientacia. gardaqmna avtomaturad gavrceldeba Svilobil 
obieqtebze, radgan pirdapiri kinematikis meTodis mixedviT animacia 
SekavSirebuli obieqtebis mimarT gulisxmobiT gamoiyeneba.  

4. gasaRebebis Seqmnis dasrulebisTanave, gamorTeT animaciis re-

Jimi Rilak Auto Key-ze dawkapunebiT. aucileblobis SemTxvevaSi 
momarTeT animaciis kontroliorebis parametrebi. animacias gadax-
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edeT proeqciis fanjaraSi, SeqmeniT misi eskizi an SeasruleT 
Sedegobrivi vizualizacia, rogorc aRwerilia winamdebare TavebSi.  

uku kinematikis meTodi 

uku kinematikis meTodi moiTxovs SekavSirebuli obieqtebis ani-
maciisas zustad pirdapirikinematikis meTodis sapirispirod 
moqmedebas. mSobeli obieqtis gardaqmnis nacvlad gardaqmna unda 
gamoiyenoT yvelaze umcrosi Svilobili obieqtis mimarT, da aR-
niSnuli gardaqmnis moqmedeba gavrceldeba aRniSnuli obieqtis ier-
arqiuli jaWvis yvela mSobelze. es iZleva saSualebas, magaliTad, 
personaJis mxolod erTi TiTis gadaadgilebiT mas aiZulo mTeli 
xeli gamowios. Cvens SemTxvevaSi, magidis naTurasTan misi lampionis 
gadaadgileba uku kinematikis meTodiT, animaciis dros gamoiwvevs 
yvela Zelis Sesabamis mobrunebas.  

uku kinematikis meTodi SesaZlebels xdis:  
 obieqtebis ori tipis Senawevrebis (SeerTebis) realizebas: 

mbrunavi da sriala (mcoci); 
 obieqtebis Senawevrebis moqmedebis diapazoni SeizRudos 

koordinatTa nebismieri RerZiT, mobrunebis kuTxovani seqtoris 
zomiT an gadaadgilebis manZiliT; 

 Senawevrebis iseTi parametrebis momarTvis Sesrulebas, 
rogoricaa xaxunis prioritetuloba, metoba, Zala da a.S. 

uku kinematikis meTodis realizaciis saSualebebi 

SekavSirebuli obieqtebis jaWvis animaciis Sesruleba uku kine-
matikis meTodiT 3ds max-Si SesaZlebelia eqvsi gansxvavebuli saSu-
alebiT, romelTagan oTxi efuZneba uku kinematikis specializebuli 
kontroliorebis gamoyenebas (3ds max-Si aseT kontroliorebs 
uwodeben IK-gadawyvetas (IK solvers)), xolo ori araviTar specialur 
kontroliors ar saWiroebs. 

uku kinematikis amocanebis IK-gadawyvetis saxeobebi 

programa 3ds max-Tan IK-gadawyvetis oTxi tipi gamoiyeneba, rom-
lebic uku kinematikis meTodiT animaciis ganxorcielebis saSu-
alebas iZleva:  

 HD, an History Dependent IK solver (winaistoriaze damokidebuli IK-
gadawyveta) _ uku kinematikis kontroliori, romelic arsebobda 3ds 

max programis adreul versiebSi, sadac ewodeboda kontroliori 
IK (uku kinematika). Zveli versiisgan gansxvavebiT HHDD IK solver-is 
gamoyeneba SeiZleba ara marto Bones-is (Zvlebi) obieqtebis siste-
masTan, aramed obieqtebis nebismier ierarqiul jaWvTan. winaistori-
aze damokidebuleba imas niSnavs, rom rac meti dro gadis animaciis 
dawyebidan, miT meti saangariSo (gamosaTveli) danaxarjebi sWirdeba 
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programas uku kinematikis amocanis amosaxsnelad. amasTan da-
kavSirebiT, aRniSnuli kontrolioris gamoyenebas azri aqvs mxolod 
drois mixedviT mokle fragmentebis animaciis SemTxvevaSi. is kargad 
ergeba meqanikuri mowyobilobebis animacias, gansakuTrebiT, Tu isini 
sriala (mcoci) Senawevrebebs Seicaven; 

 HI, an History Independent IK solver (winaistoriisgan damoukidebeli 
IK-gadawyveta) _ kontrolioris axali tipi, romlis efeqtureba ar 
aris damokidebuli animaciis droebiTi segmentis xangrZlivobaze. 
uku kinematikis amocanis gadawyvetis gaTvlaze kadrSi #1000 ixar-
jeba imdenive saangariSo resursi, rogorc gaTvlaze kadrSi #10. es 
kontroliori yvelaze mosaxerxebelia personaJebis animaciisa da 
didi xangrZlivobis animaciis Seqmnisas. SeiZleba gamoiyenebodes 
rogorc Bones-is obieqtebis sistemasTan, romlebic personaJebis ani-
maciisas ConCxebis Sesaqmnelad gamoiyeneba, aseve SekavSirebuli 
obieqtebis nebismier sxva jaWvebTanac. 

 IK Limb solver (IK-gadawyveta saxsrisTvis) _ kontroliori, ro-
melic gamoiyeneba uku kinematikis meTodis dros mxolod wyvili 
SekavSirebuli obieqtis (`Zvlebis~) animaciisTvis. iseve, rogorc 
winamdebare kontroliorebi, aRniSnuli kontroliori SeiZleba 
gamoiyenebodes rogorc Bones-is obieqtebTan, ise Cveulebriv 
obieqtebTan, romlebic erTmaneTTan SekavSirebuli arian ierarqiul 
wyvilebSi. is swrafad muSaobs da saWiroa kompiuteruli per-
sonaJebis xelebisa da fexebis animaciisTvis;  

 SplinelIK solver (splainuri IK-gadawyveta) _ es kontroliori in-
iSneba SekavSirebuli obieqti-Zvlebis ierarqiuli jaWvebisTvis, 
romlebic gamoiyeneba gamoweuli klaknili sxeulebisTvis, rogori-
caa kudi, matli, saceci an gveli. saxelwodebis Sesabamisad iZleva 
splainuri an NURBS-mrudis gamoyenebis saSualebas Zvlebis 
jaWvisTvis am mrudis formis misacemad, da aseve SesaZlebels xdis, 
mrudi jaWvi imarTos mrudis wveroebze specialuri markerebis gad-
aadgilebiT.  

IK-gadawyvetis gamoyeneba SekavSirebuli obieqtebis animaciis 
dros ganxiluli iqneba qvemoT Bones-is tipis obieqtebis magaliTze 
qveganyofilebaSi `Bones-is obieqtebis sistemis animacia IK-
kontroliorebis meSveobiT~. 

uku kinematikis meTodis realizebis variantebi IK-
gadawyvetis gamoyenebis gareSe 

uku kinematikis meTodiT animacia 3ds max-is programaSi ufro 
adre iqna realizebuli, vidre masSi gaCndeboda uku kinematikis 
specializebuli kontroliorebi. SekavSirebuli obieqtebis jaWvis 
animaciisTvis SeiZleba gamoiyenebodes uku kinematikis meTodis ori 
variantidan erT-erTi:  
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 misadagebuli uku kinematika (Applied IK) _ meTodi, romelic 
dafuZnebulia mimmarTveli obieqtis (follow object) gamoyenebaze. mim-
marTvel obieqtad SeiZleba vivaraudoT scenis nebismieri obieqti, 
romelic animaciisTvis aris gamzadebuli. xSirad mimmarTvel 
obieqtad gamoiyeneba damxmare “fuWi” obieqti. jaWvis animaciisTvis 
misi obieqtebidan romelime unda iyos mibmuli mimmarTvel obieqt-
Tan sabrZanebo panel Hierarchy-s xveul Object Parameters-is Rilak 
Bind-is (mibma) daxmarebiT, romelic qvemoT iqneba ganxiluli. ani-
maciis procesis dawyebis Semdeg sruldeba gasaRebebis avtomaturi 
gamoTvla erTdroulad kadrebis mTeli mocemuli seriisTvis, 
obieqtebis Senawevrebebis SezRuduli moZraobis gaTvaliswinebiT. 
amavdroulad ar aris saWiro animaciis reJimis CarTva RilakiT An-

imate. 
 interaqtiuli uku kinematika (Interactive IK) _ realizdeba proe-

qciis fanjrebSi jaWvis obieqtebis xeliT gadaadgilebisa da mo-
brunebis gziT, animaciis CarTuli reJimis dros, anu Rilak Animate-
ze dawkapunebisas. aRniSnul reJimSi 3ds max aseve iTvaliswinebs 
SezRudvebs Senawevrebebis moZraobaze, Tumca iZleva saSualebas 
animaciis gasaRebi Seiqmnas mxolod mimdinare kadrSi. Sedegebi, 
romlebic aRniSnuli meTodiT miiReba, SeiZleba gansxvavdebodes 
misadagebuli IK meTodis mixedviT Seqmnili animaciis Sedegebisgan, 
romlis gamoyenebisas moZraoba optimizirdeba animaciis drois 
erTdroulad mTel segmentze.  

rogorc interaqtiuli, ise misadagebuli uku kinematikis 
meTodebis realizaciisTvis aucilebelia rigi moqmedebebis Catare-
ba, romlebic dakavSirebulia jaWvSi Semavali obieqtebis maxasi-
aTeblebis momarTvasTan da maT SenawevrebasTan, aseve saWiroa 
zogierTi specifikuri moqmedebis Sesruleba, romlebic da-
kavSirebulia konkretulad uku kinematikis interaqtiuli an mis-
adagebuli meTodiT obieqtebis animaciasTan. 

uku kinematikis meTodiT animaciisTvis obieqtTa 

jaWvis momzadeba 

imisaTvis, rom uku kinematikis interaqtiuli an misadagebuli 
meTodebis gamoyenebiT SeqmnaT obieqtebis animacia, obieqtebis max-
asiaTeblebisa da maTi Senawevrebis mosamarTad Semdegi zogadi 
moqmedebebi SeasruleT: 

1. SeakavSireT obieqtebi ierarqiul jaWvSi iseve, rogorc pir-
dapirikinematikis dros. SekavSireba yovelTvis daiwyeT ukanaskneli, 
jaWvis yvelaze umcrosi Svilobili obieqtiT da gadaadgildiT 
yvelaze ufros mSobel obieqtze.  

2. ierarqiuli jaWvis yvela obieqtis maxasiaTeblebi da maTi 
Senawevrebebi saguldagulod momarTeT. amisaTvis amoarCieT ier-
arqiuli jaWvis SemadgenlobaSi Semavali obieqti, romlis mimarTac 
unda gamoiyenoT uku kinematikis parametrebi, Semdeg ki sabrZanebo 
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panel Hierarchy-s Rilak IK-ze daawkapuneT. Cveulebriv, momarTvis 
dawyeba yvelaze umcrosi Svilobili obieqtidan gmarTebT. gam-
oCndeba uku kinematikis parametrebis xveulebi Inverse Kinematics, Ob-

ject Parameters, Auto Termination (avtoSezRudva). Tu amorCeuli obieqti 
ar warmoadgens jaWvSi umcros Svilobils, maSin gamoCndeba kidev 
xveulebi Sliding Joints (sriala (mcoci) Senawevrebebi) da Rotation Joints 
(mbrunavi Senawevrebebi). 

3. miuTiTeT sawyisi mdebareobisa da orientaciis mimarT amor-
Ceuli obieqtis mibmis xarisxi, aseve momarTeT obieqtebis prior-
itetuloba, xveul Object Parameters-is Semdegi parametrebis gam-
oyenebiT, romelic naCvenebia nax. 3.17.-ze:  
 

 

(nax. 3.17. sabrZanebo panel Hierarchy-s xveuli Object Parameters). 
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 Bind Position (mdebareobasTan mibma) _ am almis momarTva ier-
arqiuli jaWvis amorCeul obieqts aiZulebs, koordinatTa glob-
alur sistemaSi Tavisi mimdinare mdebareobis SenarCunebas ecados 
an mimmarTveli obieqtis mdebareoba daikavos, Tu aris aseTi dan-
iSnuli. almis marjvniv Rilak R-ze (Relatively _ Sefardeba) daw-
kapuneba amorCeul obieqts aiZulebs, SeinarCunos Tavisi mdebareoba 
mimmarTvel obieqtTan SefardebiT. Tu Rilaki R ar aris daw-
kapunebuli, maSin ierarqiuli jaWvis obieqti ecdeba gadaadgildes 
mimmarTveli obieqtis mier dakavebuli mdebareobaSi. 

 Bind Orientation (orientaciasTan mibma) _ aRniSnuli almis 
momarTva ierarqiuli jaWvis amorCeul obieqts aiZulebs, 
koordinatTa globalur sistemaSi Tavisi mimdinare orientaciis 
SenarCunebisken iswrafvos an mimmarTveli obieqtis orientacia mii-
Ros. almidan marjvniv Rilak R-ze dawkapuneba amorCeul obieqts 
aiZulebs, SeinarCunos Tavisi orientacia mimmarTvel obieqtTan Se-
fardebaSi. Tu Rilaki R ar aris dawkapunebuli, maSin ierarqiuli 
jaWvis obieqti ecdeba ise mobrundes, rom mimmarTveli obieqtis 
orientacias Seesabamos. 

 Axis (RerZi) _ am jgufis almebi miuTiTeben koordinatTa 
RerZebs, romlebzec vrceldeba mibma; 

 Weight (wona) _ iZleva saSualebas, mieTiTos mimmarTveli 
obieqtis zemoqmedebis xarisxi masTan mibmul jaWvis obieqtze, amav-
droulad mniSvneli 0 auqmebs mibmas;  

 Precedence (prioritetuloba) _ iZleva saSualebas, kinematikur 
jaWvSi obieqtebis prioritetuloba (mniSvneloba) dadgindes. es par-
ametri gansazRvravs IK-gadawyvetis gamoTvlis msvlelobisas 
obieqtis zemoqmedebis xarisxs gaTvlebis Sedegebze. rac ufro 
maRalia parametris mniSvneloba, miT ufro Zlieria obieqtis 
gavlena Sedegebze. rogorc wesi, obieqtis prioritetulobebi 
mieniSneba mricxvelSi, Tu daawkapunebT erT-erT Rilakze _ Child-

Parent (Svilobili-mSobeli) an Parent-Child (mSobeli-Svilobili);  

 Child-Parent _ mTeli jaWvisTvis adgens Svilobili obieqtebis 
gacilebiT maRal prioritets mSoblebTan mimarTebaSi. Tu daaw-
kapunebT am Rilakze, maSin amorCeuli obieqtis yvela Svilobili 
obieqtis prioriteti ufro maRali gaxdeba, vidre mimdinare 
obieqtis; 

 Parent-Child _ mTeli jaWvisTvis adgens mSobeli obieqtebis 
gacilebiT maRal prioritets SvilobilebTan mimarTebaSi. Tu daaw-
kapunebT am Rilakze, maSin amorCeuli obieqtis yvela mSobeli 
obieqtis prioriteti ufro maRali gaxdeba, vidre mimdinare 
obieqtis; 

 Copy (kopireba), Paste (Casma) _ sriala (mcoci) da mbrunavi 
Senawevrebebis parametrebis erTi obieqtidan meorisken kopirebis 
saSualebas iZleva. amoarCieT obieqti Senawevrebis momarTuli para-
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metrebiT da daawkapuneT Rilakze Copy, Semdeg ki amoarCieT meore 
obieqti da daawkapuneT Rilakze Paste;  

 Mirror Paste (sarkiseburad Casma) _ aRniSnuli gadamrTveli gam-
oiyeneT im koordinatuli RerZebis amosarCevad, romlebTan mimarTe-
baSic ganxorcieldeba IK-jaWvis Senawevrebebis parametrebis 
arekvla maTi Casmis dros;  

4. amorCeuli obieqtis mSobel obieqtTan Senawevrebas mianiWeT 
sriala an mbrunavi tipi, aseve miuTiTeT Senawevrebis moZraobis 
SezRudva, romelic gaTvaliswinebuli iqneba uku kinematikis amoca-
nis gadawyvetis dros, parametrebis sami erTtipiani jgufis gam-
oyenebiT _ X Axis (X RerZi), Y Axis (YRerZi) da Z Axis (Z RerZi) _ 
xveulebdan Sliding Joints (srila, cocia Senawevrebebi) da Rotation 

Joints (mbrunavi Senawevrebebi, SeerTebebi), romelTagan ukanaskneli 
naCvenebia nax. 3.18.-ze.  
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(nax. 3.18. sabrZanebo panel Hierarchy-s xveuli Rotatiolnal Joints) 

 Active (aqtiurad) _ alami amorCeul obieqts aZlevs saSualebas 
mSobeli obieqtis koordinatTa lokaluri sistemis im RerZis 
irgvliv itrialos an gaswvriv icocos, romelsac miekuTvneba aR-
niSnuli alami. Tu alami CamoSvebulia, maSin gadaadgileba an brun-
va mocemul RerZTan mimarTebaSi akrZalulia. gulisxmobis mixedviT 
xveulSi Sliding Joints samive RerZis alami CamoeSveba, xolo xveulSi 
Rotational Joints _ moimarTeba, anu SeerTebas gulisxmobiT eniSneba 
samive RerZis mixedviT mbrunavis tipi;  
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 Limited (SezRudulad) _ aRniSnuli almis dayeneba rTavs moZ-
raobis SezRudvis reJims amorCeul koordinatul RerZTan mimarTe-
baSi. Senawevrebis (SeerTebis) mocemuli RerZebis gaswvriv moZraobis 
qveda da zeda daSvebuli sazRvrebi mieTiTeba mricxvelebiT From da 
To. mbrunavi SenawevrebebisTvis aRniSnuli parametrebis mniSvnelebi 
gradusebSi izomeba;  

 Ease (mcuravad, talRovnad) _ rTavs diapazonis daSvebul 
sazRvrebTan miaxloebisas cocvis talRovanad Senelebis reJims;  

 Spring Back (zambaruli buferi) _ Tu aRniSnuli alami momar-
Tulia, maSin warmosaxviTi buferuli zambaris drekadobis Zala, 
romelic obieqts aiZulebs ukan dabrundes mas mere, rac 
wonasworuli mdgomareobis wertils datovebs, gaizrdeba obieqtis 
am wertilidan daSorebis mixedviT. wonasworuli mdgomareobis 
wertilis mdebareoba mieTiTeba mricxvelSi almidan marjvniv; 
 

 Spring Tension (zambaris daWimuloba) _ miuTiTebs warmosaxviTi 
buferuli zambaris daWimulobis Zalas;  

 Damping (dempfireba, damuxruWeba) _ iZleva saSualebas 
SenawevrebaSi obieqtis moZraoba damuxruWdes, uku kinematikis 
Zalebisadmi winaaRmdegobis gazrdiT. parametris daSvebuli mniS-
vnelebi Tavsdeba 0-dan 1-mde diapazonSi, sadac 1 Seesabameba yvelaze 
metad dempfirebul (damuxruWebul) Zalas. moZraobis dawynareba 
iZleva inerciis an xaxunis Zalebis moqmedebis tipis realuri pro-
cesebis imitirebis saSualebas.  

5. obieqtebis jaWvSi momarTeT SemzRudveli. Tu amas ar 
gaakeTebT, maSin animacia gavrceldeba yvela mSobel obieqtze, ro-
melTagan yvelaze ufrosic ki ar darCeba umoZraod. am mizniT 
jaWvis SemadgenlobaSi amoarCieT obieqti, romelic unda iyos ani-
maciis SemzRudveli, da momarTeT alami Terminator xveul Object Pa-

rameters-is sul zemoT (ix. nax. 3.18). Sedegad animacia imoqmedebs 
mxolod im obieqtebze, romlebic Svilobilebi arian SemzRudvel-
Tan mimarTebaSi.  

6. momarTeT alami Auto Terminator (avtoSezRudva) xveulSi Auto 

Termination (nax. 3.19), raTa IK-jaWvis gadawyveta avtomaturad 
izRudebodes. mricxveli #  of Links Up (zemoTa kavSirebis ricxvi) mi-
uTiTebs, jaWvis dasawyisidan ramdenad Sors moTavsdeba 
SemzRudveli. 

 

(nax. 3.19. sabrZanebo panel Hierarchy-s xveuli Auto Termination) 
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uku kinematikis meTodis gamosayeneblad jaWvis momarTva amiT 
sruldeba da konkretulad animaciis realizebis dro dgeba. 

 sabrZanebo panel Hierarchy-s xveulSi Inverse Kinematics Rilaki 
Interactive IK 3ds max-Si asrulebs igive rols, rasac asrulebda in-
strumentebis mTavari panelis Rilaki IK programis winamorbed ver-
siebSi. 

uku kinematikis meTodis mixedviT obieqtebis 

interaqtiuli animacia 

interaqtiuli uku kinematikis meTodis mixedviT SekavSirebuli 
obieqtebis winaswar momarTuli jaWvis animaciis Sesaqmnelad, 
Semdegi moqmedebebi SeasruleT:  

1. yvela SekavSirebul obieqts mieciT sawyisi mdebareoba, maTTan 
gadaadgilebis an mobrunebis gardaqmnis gamoyenebiT. CarTeT uku 
kinematikis reJimi, sabrZanebo panel Hierarchy-s xveulSi Inverse Kine-

matics Rilakze Interactive IK dawkapunebiT (nax. 3.20). Rilaki da-
fiqsirdeba da lurjad ganaTdeba. mimdinare kadris saxiT momarTeT 
animaciis nulovani kadri. daawkapuneT Rilakze Auto Key.  

2. mimdinare kadris saxiT momarTeT kadri, romelSic Seiqmneba 
animaciis gasaRebebi. amoarCieT gardaqmnis saWiro instrumentebi da 
xeliT gadaaadgileT an moabruneT umcrosi Svilobili obieqti, 
romelic kinematikuri jaWvis boloSia moTavsebuli. daakvirdiT, 
yvela mSobeli obieqti rogor Seicvlis mdebareobasa da ori-
entacias SezRudvamde, umcrosi obieqtebis kvaldakval, Senawev-
rebebis moZraobis SezRudvis gaTvaliswinebiT. am mSobeli 
obieqtebisTvis Seiqmneba animaciis gasaRebebi mimdinare kadrSi. 
 

 

(nax. 3.20. sabrZanebo panel Hierarchy-s xveuli Inverse Kinematics) 

  
3. SecvaleT mimdinare kadris nomeri da gaimeoreT umcrosi Svi-

lobili obieqtis gadaadgilebis an mobrunebis moqmedeba. animaciis 
gasaRebebis momarTva ganagrZeT manamde, sanam ar miaRwevT animaciis 
droebiTi segmentis dasasruls. gamorTeT animaciis reJimi Rilak 
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Auto Key-ze dawkapunebiT. gamorTeT interaqtiuli uku kinematikis 
reJimi xveulSi Inverse Kinematics Rilakze Interactive IK dawkapunebiT.  

4. proeqciis fanjaraSi kvlav awarmoeT animacia, SeqmeniT misi 
eskizi an SeasruleT vizualizacia Cveulebrivi ganrigiT.  

obieqtebis misadagebuli animacia uku kinematikis 

meTodis mixedviT 

misadagebuli uku kinematikis meTodis mixedviT SekavSirebuli 
obieqtebis winaswar momarTuli jaWvis animaciis Sesaqmnelad, 
Semdegi moqmedebebi SeasruleT:  

1. SeqmeniT mimmarTveli obieqti, romlis gadaadgilebasa da 
mobrunebas kvaldakval gahyveba umcrosi obieqti an kinematikuri 
jaWvis sxva obieqti. aseTi obieqtis saxiT xSirad iyeneben damxmare 
fuW obieqts (Dummy), romelic vizualizaciis dros ar erTveba 
scenis gamosaxulebaSi. sakvanZo kadrebis Cveuli meTodiT 
SeasruleT im obieqtis animacia, romelic mimmarTvelis rols 
iTamaSebs jaWvis animaciis dros misadagebuli uku kinematikis 
meTodis mixedviT. amavdruolad ecadeT mas aiZuloT ise 
gadaadgildes, rogorc Sedegad unda imoZraos jaWvis Svilobilma 
obieqtma. 

2. misadagebuli uku kinematikis meTodis parametrebi momarTeT 
ierarqiuli jaWvis yvela obieqtis gasaRebebis Sesaqmnelad, xveul 
Kinematics-is marTvis elementebis gamoyenebiT (nax. 3.20). mosamarTad 
gamoiyeneT xveulis Semdegi parametrebi:  

 Apply Only To Keys (mxolod gasaRebebTan gamoyeneba) _ Tu es 
alami momarTulia, maSin IK-gadawyveta gaTvaliswinebuli iqneba im 
kadrebisTvis, romlebSic arsebobs gasaRebebi mimmarTveli 
obieqtisTvis. Tu alami CamoSvebulia, IK-gadawyveta 
gaTvaliswinebuli iqneba animaciis yvela kadrisTvis, romelTagan 
yoveli Semdgomi sakvanZo kadri gaxdeba;  

 Update Viewports (fanjris ganaxleba) _ am almis momarTva 
uzrunvelyofs proeqciis fanjrebSi IK-gadawyvetis mdebareobis 
mixedviT mimdevrobiTi, kadridan kadrisken, gamosaxulebis 
ganaxlebas;  

 Clear Keys (gasaRebebis gauqmeba) _ am almis momarTva 
kinematikuri jaWvis yvela gasaRebis gauqmebas iwvevs IK-gadawyvetis 
gaTvlebis dawyebamde;  

 Start (dasawyisi), End (dasasruli) _ es ori mricxveli animaciis 
drois intervalis miTiTebis saSualebas iZleva, romlisTvisac aris 
gaTvaliswinebuli uku kinematikis amocanis gadawyveta.  

3. jaWvis amorCeuli obieqti miabiT mimmarTvel obieqts. amisaTvis 
xveul Object Parameters-is ganyofilebaSi Bind to Follow Object daaw-
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kapuneT Rilakze Bind. Rilaki fiqsirdeba xelidan auSvebel 
mdgomareobaSi da yviTlad naTdeba. daawkapuneT ierarqiuli jaWvis 
amorCeul obieqtze da gadaaCoCeT kursori mimmarTvel obieqtTan. 
kursoris kvaldakval gaiWimeba punqtiruli xazi. rodesac kursori 
mimmarTveli obieqtis Tavze aRmoCndeba, sakancelario Rilakis saxes 
miiRebs (nax. 3.21). 
 

 

nax. 3.21. umcrosi Svilobili obieqtis SekavSirebis procesi 
mmarTvel fuW-obieqtTan. 

xeli auSviT Tagvis Rilaks. mimmarTveli obieqti wamierad gam-

oiyofa, Semdeg ki Cveul Seferilobas miiRebs. ganyofilebaSi Bind to 

Follow Object  Rilak Bind-is Tavze gamoCndeba mimmarTveli obieqtis 

saxeli, jaWvis yvela obieqtis garSemo ki gamoCndeba TeTri gabar-

ituli konteinerebi, romlebic mimdinare kadrSi am obieqtebisTvis 

animaciis gasaRebis formirebaze mianiSnebs. kidev erTxel daaw-

kapuneT Rilaks Bind mibmis reJimis gamosarTvelad. jaWvis obieqtis 

mimmarTvel obieqtTan mibmis gauqmebis aucileblobis SemTxvevaSi, 

amoarCieT jaWvis obieqti da daawkapuneT Rilaks Unbind (mibmis gau-

qmeba).  
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4. parametrebis momarTvis dasrulebisTanave, daawkapunT Rilaks 

Apply IK (IK-s gamoyeneba) xveulSi Inverse Kinematics. es gamoiwvevs IK-

gadawyvetis gaTvlis procesis, anu jaWvis yvela obieqtisTvis 

aucilebeli mdgomareobisa da mobrunebis gardaqmnaTa mdebareobis 

momarTvas. aRniSnul Rilakze dawkapuneba saWiroa mxolod mas mere, 

rac miuTiTebT uku kinematikis yvela danarCen parametrsa da 

SezRudvas. gasaRebebis gaTvlis msvlelobisas mdgomareobis 

striqonSi gamoCndeba progres-indikatori, romelic asaxavs saT-

vleli amocanis Sesrulebis msvlelobas, animaciis taimeris mcoci 

gadaadgildeba drois Skalaze, bilikebis striqonSi ki gamoCndeba 

gaTvlili gasaRebebis niSnebi. daelodeT gaTvlebis dasrulebas da 

kvlav awarmoeT animacia. msgavsi animaciis eskizi ixileT kompaqt-

diskis failSi Lampa-appliedlK.avi.  

 Tu uku kinematikis amocanis gadawyvetis process ufro adre 
gauSvebT, vidre saguldagulod moimarTeba ierarqiuli jaWvis 
Semadgeneli yvela obieqtis Senawevrebis moZraobis SezRudva, 
Sedegi SeiZleba sruliad amoucnobi iyos da yvela SemTxvevaSi, 
sulac ara iseTi, romelsac eliT. 

oreulebis Cveneba 

SekavSirebuli obieqtebis ierarqiuli jaWvebis animaciis 

momarTvisas SeiZleba sasargeblo iyos saanimacio obieqtebis 

oreulebis Cveneba (ghosting) _ es aris proeqciis fanjrebSi im 

obieqtis karkasuli an tonirebuli aslebis anarekli, romelic ani-

macias unda daeqvemdebaros, da anareklebi Seesabameba am obieqtis 

mdgomareobas ramdenime kadris ganmavlobaSi, animaciis mimdinare 

kadris dawyebamde da mas Semdeg.  

oreulebis Cvenebis reJimis CasarTvelad amoarCieT ierarqiuli 

jaWvis obieqti an obieqtebi, romelTaTvisac unda gamoisaxos 

oreulebi. amis Semdeg amoirCieT menius brZaneba Views  Show Ghost-

ing (proeqciebi  oreulebis naxva). oreulebis Cvenebis reJimis par-

ametrebi imarTeba dialoguri fanjris Preference Settings (para-

metrebis momarTva) CanarTze Viewports (proeqciis fanjrebi). 



 211 

 

(nax. 3.22. oreulebi warmoadgenen animaciis obieqtis anarekls 
drois momentebSi, romelic win uswrebs mimdinare kadrs an mosdevs 
mas.) 

nax. 3.22.-ze naCvenebia animaciis obieqtis oreulebis gamosaxuleba 

sam kadrad, mimdinaremde da mas mere.  

Bones-is obieqtebis sistema 

Bones-is (Zvlebi) obieqtebis sistema iqmneba `Zvlebis~ ier-

arqiulad SekavSirebuli jaWvebis saxiT, romlebic personaJis 

ConCxis imitirebis saSualebas iZleva. Cveulebriv, Bones-is tipis 

obieqtebis sitema iqmneba im personaJis animaciisTvis, romelsac 

ukve aqvs mza sxeulis garsi. am SemTxvevaSi Seqmnis procesSi Zvlebs 

ganaTavseben personaJis sxeulis badis qveS.  

Bones-is tipis obieqtebis animacia SeiZleba ganxorcieldes 

rogorc pirdapiri, ise uku kinematikis nebismieri zemoT aRwerili 

meTodiT. rogorc wesi, uku kinematikis meTodis mixedviT ani-

maciisTvis sistemis `Zvlebs~ Seqmnis Semdeg eniSnebaT IK-

gadawyvetis kontroliorebis samidan erTi tipi. 
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3ds max-Si Zvlebi aris ara marto ConCxisa da ConCxuri defor-

maciis Sesaqmneli instrumenti, aramed damoukidebeli obieqtebic, 

romlebic masalis gamoyenebisa da vizualizaciis saSualebasac 

iZlevian (nax. 3.23.)  

3ds max-Si ierarqiulad SekavSirebuli obieqtebis nebismier 

sistemas SeiZleba aiZulo imoqmedos Bones-is sistemis Zvlebis 

msgavsad. es xdeba menius Animacion  Bone Tools (animacia  ZvlebTan 

muSaoba) brZanebis meSveobiT, romelic aRwerilia SemdgomSi 

ganyofilebaSi `fanjara Bone Tools-is saSualebebiT Zvlebis redaq-

tireba~.  

 

 

(nax. 3.23. adamianis ConCxi, romelic Seqmnilia Bones-is sistemis 
obieqtebis gamoyenebiT) 

Bones-is obieqtebis sistemis Seqmna 

Bones-is obieqtebis sistemis Sesaqmnelad sabrZanebo panel Create-
is (Seqmna) Rilak Systems-ze (sistemebi) daawkapuneT da amoirCieT 
xveulSi Object Type instrumenti Bones. imave mizniT SeiZleba mTavari 

menius brZanebaTa jaWvis Sesruleba Animacion  Bone Tools da amis 
Semdeg gamoCenil dialogur fanjaraSi Bone Tools Rilakze Create 

Bones dawkapuneba. dialoguri fanjris Bone Tools-is Sesaxeb waikiTx-
eT SemdgomSi ganyofilebaSi `Bone Tools-is saSualebebiT Zvlebis 
redaqtireba~.  

sabrZanebo panelze gamoCndeba xveulebi IK Chain Assignment (IK-
jaWvis daniSvna) da Bone Parameters (Zvlebis parametrebi) (nax. 3.24).  

Tu gsurT, rom Zvlebis jaWvs SeqmnisTanave daeniSnos uku kine-
matikis erT-erTi nebadarTuli kontroliori, kontrolioris 
saWiro tipi amoarCieT xveul IK Chain Assignment-is gaSlil siaSi IK 

Solver: History Dependent, IKHISolver, IK Limb an SplineIKSolver. amorCeuli 
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kontroliori SeiZleba gamoiyenebodes an Zvlebis mTeli 
jaWvisTvis, umcrosi Svilobili obieqtidan ufros mSobel 
obieqtamde, romelsac Zireuli ewodeba, an mTeli jaWvisTvis Zi-
reuli obieqtis gareSe. animaciis kontrolioris gamosayeneblad 
Zvlebis mTeli jaWvisTvis, Zireuli obieqtis CarTviT, sakmarisia 
almis Assign To Children-is momarTva (Svilobil ZvlebTan gamoyeneba). 
amavdroulad alami Assign To Root (Zireul ZvalTan gamoyeneba) 
moimarTeba avtomaturad. Tu ar gusurT, rom uku kinematikis meTodi 
gavrceldes Zireul obieqtzec, es alami CamouSviT. am SemTxvevaSi 
jaWvis Svilobili Zvlebis animaciisas Zireuli Zvali uZravi darCe-
ba.  
 

 

(nax. 3.24. Bones-is obieqtebis sistemis parametrebis xveulebi) 

rCeva Zvlebis mTeli jaWvis kontrolioris avtomaturi daniSvna, 
yvelaze umcrosidan da zemoT, xSirad mouxerxebeli xdeba. ar aris 
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gansakuTrebuli aucilebloba alam Assign To Children-is momarTvisa, 
radgan iolad SeiZleba xeliT dauniSnoT Zvlebis mza jaWvs IK-
gadawyveta, misi Seqmnis Semdeg. amavdroulad SesaZlebelia 
kontrolioris gamoyeneba jaWvis mxolod im ZvlebTan, romelTaTvi-
sac es aucilebelia konkretuli animaciis interesebidan gamomdi-
nare. 

proeqciis fanjris im wertilSi daawkapuneT, sadac unda daiwyos 
pirveli Zvali, da Tagvis Rilakze xelis aSvebiT, kursori gada-
aadgileT im wertilamde, sadac unda dasruldes. kursorTan erTad 
gaiWimeba Zvlis `rezinuli~ gamosaxuleba. gulisxmobiT Seqmnili 
Zvali fuZeebiT awyobili ori oTxwaxnagiani piramidisgan Sedgeba, 
romelTagan erTi kursorTan erTad gaiWimeba Zvlis mTel sigrZeze. 
patara piramidis wvero Zvlis sawyisad iTvleba, xolo wagrZelebu-
lis wvero _ mis bolod. Zvlis fiqsaciisTvis isev daawkapuneT 
Tagvis RilakiT.  

kvlav ganagrZeT kursoris gadaadgileba da Tagvis RilakiT 
wkapuni, axali Zvlebis Seqmnisas, romlebic avtomaturad erTian-
debian ierarqiul jaWvSi. aRniSnul jaWvSi yvelaze ufros mSobel 
obieqtad iqceva pirvelad Seqmnili Zvali, yvelaze umcrosad ki _ 
maT Soris ukanaskneli.  

Zvlebis jaWvis Seqmnis dasasruleblad, daawkapuneT Tagvis 
marjvena RilakiT. am dros jaWvis boloSi Seiqmneba damatebiTi 
patara `Zvalaki~, romlis daniSnulebaze qvemoT visaubrebT. kidev 
erTxel daawkapuneT Tagvis marjvena RilakiT, raTa gamorToT 
Zvlebis sistemis formirebis reJimi. proeqciis fanjrebSi mza 
Zvlebis sistemis xedi, romelic gamoxatavs warmosaxviTi personaJis 
fexs, naCvenebia nax. 3.25.-ze.  
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(nax. 3.25. ase gamoiyureba Bones-is sistemis obieqtebi im para-
metrebiT, romlebic gulisxmobiT aris miRebuli, orTografiuli 
(zemoT) da perspeqtiuli (qvemoT) proeqciis fanjrebSi). 

 
gulisxmobiT miRebuli Zvlebis zomisa da formis Sesacvlelad 

momarTeT parametrebi xveulSi Bone Parameters. Tu aRniSnul para-
metrebs SecvliT Zvlebis Seqmnis dawyebamde, cvlileba Seexeba Ses-
aqmneli jaWvis yvela Zvals. mas mere, rac Zvlebi Seiqmneba, SeiZleba 
yoveli calkeuli Zvlisa da misi wanazardebis parametrebis zomebis 
Secvla, Zvlis amorCeviTa da sabrZanebo panel Modify-ze (Secvla) 
gadasvliT. mosamarTad gamoiyeneT marTvis Semdegi elementebi:  

 Width (sigane), Height (simaRle) _ ganivi zomebi sibrtyeSi 
Zvlebisa, aseve proeqciis im fanjris perpendikularuli da par-
aleluri sibrtyeebisa, romelSic iqmneba Zvlebi;  

 Taper (simaxvile) _ Zvlebis simaxvilis xarisxi misi dasawyis-
idan bolosken; 

 Side Fins (gverdiTi wanazardebi), Front Fin (winamdebare wanaz-
ardi), Back Fin (ukana wanazardi) _ almebi, romelTa momarTva iwvevs 
Sesaqmnel Zvalze gverdebSi, win da ukan wanazardebis gaCenas. es 
wanazardebi frTebs, anu farflebsac ki waagavs. isini TamaSoben ara 
marto dekoratiul rols, ConCxis Zvlebis wanazardebis imitirebis 
SesaZleblobis daSvebiT (ix. nax. 3.23), aramed aseve xels uwyoben 
ConCxis deformaciis dros personaJis sxeulis garsis marTvas; 
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(nax. 3.26. Bones-is obieqtebis igive sistema, racaa nax. 3.25.-ze, wina 
da ukana wanazardebis parametrebis momarTvis Semdeg) 

 

 Size (zoma), Start Taper (wamaxvileba TavSi), End Taper (wamaxvileba 
boloSi) _ erTtipiani mricxvelebi, romlebic miuTiTeben Sesabamisi 
wanazardebis siganes, aseve maTi wamaxvilebis xarisxs (procentebSi) 
Zvlis dasawyissa da boloSi. wamaxvilebis procentul zomebs 
SeiZleba mieces uaryofiTi mniSvnelobac, Tu wanazardebs vaiZulebT 
gamoiyurebodes rogorc frTasxmuloba isris boloSi (nax. 3.26).  

Zvlebis gadaqceva savizualizacio (xilvad) 

obieqtebad 

gulisxmobis mixedviT Zvlebi warmoadgenen obieqtebs, romlebic 
kvlav ar iwarmoeba vizualizaciis dros formirebuli scenis sab-
oloo gamosaxulebaze. Zvlebi rom savizualizaciod (xilvadad) 
vaqcioT, jaWvis yvela is Zvali amoarCieT, romlebic xilvadi unda 
gaxdes saboloo gamosaxulebaze. daawkapuneT nebismier amorCeul 
Zvalze Tagvis marjvena RilakiT da meoTxed meniuSi amoarCieT 
brZaneba Properties.  

dailogur fanjaraSi Properties momarTeT alami Renderable (gar-
daiqceva, vizualizdeba) da daawkapuneT Rilakze OK. 
 

 

(nax. 3.27. Bones-is obieqtTa igive sistema, rac nax. 3.25.-zea, masalis 
gamoyenebisa da vizualizaciis Semdeg). 
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amis Semdeg ZvlebTan mimarTebaSi iseve SeiZleba romelime ma-
salis gamoyeneba, rogorc 3ds max-is nebismier sxva obieqtTan, da 
maTi vizualizaciis ganxorcieleba (nax. 3.27).  

Zvlebis ganStoebiani sistemis Seqmna 

Cveulebriv, personaJis ConCxi Zvlebis jaWvebis ramdenime gan-
totebas Seicavs, romelTagan erTi, vTqvaT, gamosaxavs xerxemals, 
sxva ori wyvili _ wina da ukana kidurebs (ix. nax. 3.23). kidurebis 
jaWvebi boloebSi SeiZleba ganStovdes, TiTebis imitirebisas. 

Zvlebis jaWvi SeiZleba gaizardos, yvelaze umcrosi Zvlis bo-
loSi axali Zvlebis damatebiT.  

Bones-is obeqtebis ganStoebiani sistemis Sesaqmnelad, Semdegi 
moqmedebebi SeasruleT:  

1. SeqmeniT Zvlebis pirveli jaWvi, vTqvaT, xerxemlis analogi. 
Tagvis marjvena RilakiT daawkapuneT jaWvis dasasruleblad, magram 
ar gamorToT Zvlebis Seqmnis reJimi; 
 

 

(nax. 3.28. Bones-is obieqtebis ganStoebuli sistema personaJis 
ConCxis imitirebis SesaZleblobas iZleva). 
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2. kursoriT mianiSneT im Zvalze, romlis bolodan unda wamo-
vides ganStoeba Zvlebis axali jaWvis saxiT. kursori saxes 
Seicvlis daxrili isridan jvarze. Tagvis RilakiT daawkapuneT da 
kursori gadaaadgileT. arCeuli Zvlis bolodan Zvlebis axali 
jaWvi ganitoteba. am jaWvis Seqmnis dasrulebisTanave, Tagvis 
marjvena RilakiT daawkapuneT. axali jaWvis yvela Zvali iqceva 
Svilobilad im ZvalTan mimarTebaSi, romlis bolodanac moxda gan-
Stoeba;  

3. SeqmeniT axali ganStoeba, da a.S.. ConCxis agebis dasrulebi-
sTanave, Tagvis marjvena RilakiT daawkapuneT, raTa gamorToT 

Bones-is obieqtebis Seqmnis reJimi.  
nax. 3.28.-ze naCvenebia Zvlebis ganStoebuli sistemebis magaliTi, 

romelic adamianis magvari personaJis ConCxis imitaciaa.  
Zireul Zvals, rogorc wesi, xerxemlis safuZvelSi aTavseben, anu 

personaJis menjis midamoebSi, rac ConCxis animaciis dros garkveul 
moxerxebulobas uzrunvelyofs.  

Bone Tools-is fanjris saSualebebiT Zvlebis 

redaqtireba 

3ds max-Si arsebobs dialoguri fanjara Bone Tools (ZvlebTan mu-
Saoba), romelic gamoiZaxeba imave saxelwodebis brZanebiT meniuSi 

Animacion (animacia). es fanjara Seicavs Zvlebis parametrebis Seqmnis, 

redaqtirebisa da momarTvis instrumentebs. fanjara Bone Tools Sedge-

ba sami xveulisgan: Bone Editing Tools (Zvlebis Sesworebis saSualeba), 

Fin Adjustment Tools (wanazardebis Sesworebis saSualeba) da Object 

Properties (obieqtis Taviseburebebi) (nax. 3.29).  

xveuli Bone Editing Tools: Zvlebis Sesworebis reJimi 

mza ierarqiul jaWvSi calkeuli Zvlebis sigrZis Sesacvlelad 

xveul Bone Editing Tools-is ganyofilebaSi Bone Pivot Position (Zvlis 

sayrdenis mdebareoba) daawkapuneT Rilakze Bone Edit Mode. es Rilaki 
CarTavs Sesworebis reJims, romelSic SesaZlebelia jaWvis 
Semadgenlobidan nebismieri Zvlis sayrdeni wertilis gadaadgileba. 
gaaaqtiureT gadaadgilebis instrumenti, amoarCieT saWiro Zvali da 
gadaaadgileT misi sayrdeni wertili, romlidanac gamova gada-
adgilebis gardaqmnis gabarituli konteineris veqtorebis sameuli. 
amavdroulad gasaredaqtirebeli da masTan SeerTebuli mSobeli 
Zvlebi avtomaturad dagrZeldeba an damokldeba. amave dros 
sayrdeni wertilis aseTi gadaadgileba araviTar gavlenas ar axdens 
Svilobil an metad ufros mSobel Zvlebze. aRniSnuli reJimis im 
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ZvalTan gamoyeneba, romelic fexis wvivs gamoxatavs, iZleva saSu-
alebas Seicvalos muxlis mdebareoba, wvivisa da TeZos Zvlebis 
gaWimvis xarjze (nax. 3.30). am dros terfisa da menjis Zvlebi umoZ-
raoni rCebian da ar icvlebian sigrZeSi. sayrdeni wertilis gada-

adgilebis reJimis gamosarTvelad kvlav daawkapuneT Rilaks Bone 

Edit Mode.  

 

(nax. 3.29. dialoguri fanjara Bone Tools Seicavs saSualebebis 
srul nakrebs Zvlebis parametrebis Sesaqmnelad da mosamarTad). 

  

a                                 b 

nax. 3.30. amorCeuli Zvlis Sesworebis reJimis gamoyeneba (a) 
iZleva saSualebas, Seicvalos am da masTan axlos myofi mSobeli 
Zvlis sigrZe (b)). 
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 redaqtirebis dasrulebis Semdeg ar dagaviwydeT Zvlebis 
Sesworebis reJimis gamorTva. am reJimSi SeuZlebelia rogorc iZu-
lebiTi, ise avtomaturi animacia. 3ds max zRudavs (blokavs) 
misasvlels RilakebTan Auto Key da Set Key. fanjris Bone Tools daxur-
va ar iwvevs Zvlebis Sesworebis reJimis avtomatur daxurvas. 

 
 
aucileblobis SemTxvevaSi Zvlebis mza jaWvis redaqtireba 

SeiZleba, Bone Tools-is ganyofilebidan Semdegi Rilakebis gam-
oyenebiT:  

 Create Bones (Zvlebis   Seqmna) _ sabrZanebo panel Create-is Ril-
akis Bones analogiurad moqmedebiT, rTavs reJims axali Zvlebis 
Sesaqmnelad. Zvlebis Seqmnis reJimis gamosarTvelad proeqciis aq-
tiur fanjaraSi Tagvi s marjvena RilakiT daawkapuneT da kidev 
erTxel daawkapuneT Rilakze Create Bones;  

 Create End (dasasrulis Seqmna) _ rTavs ierarqiuli jaWvis 
nebismieri amorCeuli Zvlis boloSi axali Zvlis Seqmnis reJims, 
romelic emateba erTaderTi mizniT, raTa masTan Sekras HI IK Solver-
is tipis uku kinematikis kontrolioris samoqmedo anjamebi. 
Cveulebriv, aseTi Zvalaki avtomaturad iqmneba Zvlebis jaWvis bo-
loSi. misi Seqmnis aucilebloba SeiZleba gaCndes an SemTxveviTi 
gauqmebis Semdeg, an kontrolioris damatebiTi anjamis realiza-
ciisTvis, romelic Zvlebis jaWvis SuaSi kidev erT ase Zvalakzea 
mimagrebuli. ubralod, amoarCieT saWiro Zvali da daawkapuneT 
Rilakze Create End.  

 Remove Bone (Zvlis amogdeba) _ iZleva saSualebas, jaWvis 
nebismieri amorCeuli Zvali amoagdos, jaWvis mTlianobis SenarCu-
nebiT. am dros Zvali, romelic amosagdebTan mimarTebaSi Svi-
lobilia, grZeldeba da uerTdeba jaWvis darCenil mSobel nawils, 
ase rom, jaWvi ar irRveva (nax. 3.31). yvela danarCeni Zvali 
xelSeuxebeli rCeba;  
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a                  b 

(nax. 3.31. Tu amoagdebT amorCeul Zvals (a), maSin isriT moniSnu-
li misi Svilobili Zvali grZeldeba da ebmeba mSobel Zvals (b)). 

Delete Bone (Zvlis gauqmeba) _ auqmebs amorCeul Zvals, ise, rom 
amavdroulad wyvets Zvlebis ierarqiul jaWvs. gauqmebulis mimarT 
mSobeli Zvlis boloSi iqmneba patara kiduri Zvalaki (nax. 3.32). 
amavdroulad irRveva uku kinematikis im kontroliorebis moqmedeba, 
romelTa anjamebi iWerda gauqmebul Zvals. yuradReba miaqcieT imas, 
rom Tu gaauqmebT amorCeul Zvals Rilak Delete-ze dawkapunebiT, 
saboloo Zvali ar Seiqmneba;  
 

   

a                  b 

(nax. 3.32. amorCeuli Zvlis gauqmebisas (a), Zvlebis jaWvi iyofa 
orad (b), raTa Seiqmnas kiduri Zvalaki, rogorc naCvenebia isriT.) 
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 Connect Bones (Zvlebis SeerTeba) _ ori gancalkevebuli jaWvis 
SeerTebis saSualebas iZleva axali Zvlis Seqmnis xarjze, romelic 
wyvetas avsebs. amoarCieT pirveli Zvali, daawkapuneT Rilakze Con-

nect Bones. kursori proeqciis fanjaraSi gadaanacvleT. amorCeuli 
Zvlis bolodan gaiWimeba punqtiruli xazi (nax. 3.33, a). kursori im 
Zvalze daayeneT, romelTanac unda moxdes SeerTeba, da daawkapuneT 
Tagvis RilakiT. punqtiruli xazis adgilas gaCndeba axali Zvali 
(nax. 3.33,b). Zvali, romelTanac xdeba SeerTeba, aucilebeli ar aris, 
axali jaWvis ufrosi mSobeli Zvali iyos, is SeiZleba jaWvis Sua-
Sic ganTavsdes. jaWvebis SeerTebis Semdeg saboloo Zvali, romelic 
usargeblo gaxda, SegiZliaT gaauqmoT misi amorCeviTa da klaviS 
Delete-ze dawkapunebiT;  

 Reassign Root (Zireulis xelaxla daniSvna) _ amorCeul Zvals 
gadaaqcevs Zvlebis jaWvis ufros mSobel Zvlad (Zireulad). am 
dros yvela Zvlis Tavi da bolo adgilebs icvlis, ase rom, jaWvi, 
SeiZleba saerTodac gardaiqmnas TqvenTvis sruliad moulodneli 
saxiT;  
 

 mza jaWvSi ukanaskneli (umcrosi Svilobili) Zvlis sigrZis 
Sesacvlelad mis boloze SeqmeniT kidev erTi Zvalaki Rilak Create 
End-is meSveobiT, mere ki es axalSeqmnili Zvalaki gadaaadgileT 
Bone Edit Mode-is reJimSi.  

 

   

a                  b 

(nax. 3.33. jaWvebis SesaerTeblad kursori gadaaadgileT 
amorCeuli Zvlis bolodan meore Zvlis dasawyisisken (a) da 
daawkapuneT Tagvis RilakiT (b)). 

 Refine (dazusteba) _ iZleva saSualebas, nebismieri Zvali Tagvis 
Rilakze dawkapunebis wertilSi dayos or axal, erTmaneTTan 
gaerTianebul Zvlad (nax. 3.34). am meTodiT SeiZleba, magaliTad, 
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kudis ConCxis Seqmna. Tavdapirvelad iqmneba erTi grZeli Zvali, 
mere ki is wvril nawilebad nawevrdeba. Zvlis danawevrebis reJimis 
gamosarTvelad proeqciis aqtiur fanjaraSi daawkapuneT Tagvis 
marjvena RilakiT an kidev erTxel daawkapuneT Rilakze Refine 
(dazusteba). 
 

   

a                  b 

(nax. 3.34. grZeli Zvali (a) gayofilia orad Tagvis RilakiT wer-
tilSi dawkapunebiT (b)). 

 proeqciis fanjrebSi Zvlebis feris Secvlis aucileblobis Sem-
TxvevaSi Bone Coloring-is (Zvlebis Seferiloba) ganyofilebis sa-
marTavi Semdegi elementebi gamoiyeneT:  

 Selected Bone Color (amorCeuli Zvlis feri) _ feris es nimuSi 
xelmisawvdomi xdeba mxolod jaWvis romelime calkeuli Zvlis 
amorCevisas. daawkapuneT nimuSze, raTa gamoiZaxoT tipuri fanjara 
Color Selector (feris arCeva) da SecvaleT Zvlis feri;  

 Start Color (sawyisi feri), End Color (saboloo feri) _ feris es 
nimuSebi xelmisawvdomi xdeba jaWvis mxolod ori an meti Zvlis 
amorCevisas (Tanac, ar aris aucilebeli, es Zvlebi momijnave iyos). 
momarTeT ferobrivi gradaciis sawyisi da saboloo elferi da 
daawkapuneT Rilakze Apply Gradient (gradaciis gamoyeneba). sawyisi 
feri amorCeuli Zvlebidan sawyis ufros mSobel ZvalTan iqneba 
gamoyenebuli, saboloo ki _ umcros Svilobil ZvalTan (nax. 3.35).  
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a                  b 

(nax. 3.35. erTi feris Zvlebis jaWvi (a) Seferilia elferebis 
muqidan naTlisken talRovani gadasvlis meSveobiT (b)). 

xveuli Fin Adjustment Tools 

xveulis Fin Adjustment Tools (wanazardebis Sesworebis saSualebebi) 
samarTavi elementebi (nax. 3.36) analogiuria xveul Bone Parameters-is 
marTvis Sesabamisi elementebisa, romelic Zvlis amorCevis dros 
Cndeba sabrZanebo panelze Modify (Secvla), garda Semdegi elemen-
tebisa:  

 Absolute (absoluturad) _ frTebis an farflebis msgavsi wanaz-
ardebis absoluturi zomebis miTiTebis reJims ayenebs. Tu saWiroa 
yvela ZvlisTvis wanazardebis axali Tanabari zomebis Tavidan dan-
iSvna, amoirCieT gadamrTvelis es pozicia;  

 Relative (SefardebiT) _ wanazardebis zomebis miTiTebis reJims 
ayenebs maT mimdinare mniSvnelobebTan SefardebiT. Tu zomebis 
Secvlis dros calkeuli Zvlebis wanazardebis individualuri 
sxvaobebis SenarCunebaa saWiro, gadamrTvelis es pozicia amoarCieT;  

 Copy (kopireba) _ iZleva saSualebas, gakeTdes daqanebis sisqis, 
sididis aslebi, aseve amorCeuli Zvlis wanazardebis raodenobis, 
zomebisa da formis aslebi, raTa es parametrebi Semdeg gamoyenebul 
iqnas sxva amorCeul ZvalTan an ZvlebTan Rilak Paste-is meSveobiT;  

 Paste (Casma) _ amorCeul ZvalTan an Zvlebis nakrebTan miuT-
iTebs wanazardebis raodenobas da iyenebs maTi zomebis mniSvnelo-
bas, romlebic damaxsovrebuli aqvs nimuSebad Rilak Copy-s meSve-
obiT.  

 Rilakebis Copy da Paste daxmarebiT mosaxerxebelia formis 
mixedviT erTtipiani Zvlebis momarTva. miuTiTeT Zvlis sisqe, forma 
da misi wanazardebis zomebi, gaakeTeT asli Rilak Copy-s saSu-
alebiT, mere amoarCieT imave tipis yvela danarCeni Zvali da maTTan 
gamoiyeneT damaxsovrebuli parametrebi, Rilak Paste-ze dawkapunebiT. 
am dros redaqtirebuli Zvlebis sigrZeebi iseTive rCeba, rogorc 
iyo miTiTebuli ConCxis Seqmnis dros.  
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(nax. 3.36. xveuli Fin Adjustment Tools Zvlebis boloebSi wanazardebis 
parametrebis mosamarTi saSualebebiT) 

xveuli Object Properties 

xveuli Object Properties (obieqtis Taviseburebebi) Seicavs Zvlis, 

rogorc 3ds max-is specifikuri obieqtis parametrebis mosamarT ele-
mentebs. mosamarTad gamoiyeneT aRniSnuli xveulis samarTavi 
Semdegi elementebi:  

 Bone On (Zvali CarTuli) _ am almis dayeneba nebismier obieqts 

aiZulebs Bones-is obieqtebis sistemis Zvlis saxiT imoqmedos da 

xelmisawvdoms xdis ganyofileba Bone Properties-is sxva elementebis 

marTvas. gulisxmobiT es alami iniSneba Bones-is sistemis 
obieqtebisTvis da CamoSvebulia sxva tipis obieqtebisTvis;  

 Freeze Length (sigrZis fiqsireba) _ aRniSnuli almis momarTvi-
sas Zvlis sigrZe ar Seicvleba Svilobili Zvlis gadaadgilebisas, 
xolo CamoSvebuli almis dros, Zvali SeiZleba gaiwelos  (gaiWi-

mos) sxvadasxva saxiT, gadamrTvel Stretch-is (gawelva, gaWimva) 
mdebareobis mixedviT;  
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 Auto-Align (avtogaTanabreba) _ Tu es alami CamoSvebulia, Zvlis 
sayrdeni wertili avtomaturad ar gauTanabrdeba Svilobili Zvlis 
orientacias. es imaSi gamoixateba, rom Svilobili Zvlis gada-
adgileba ar gamoiwvevs mSobeli Zvlis mobrunebas, Sesabamisad 
Zvlebis jaWvic ar daiSleba;  

 Correct Negative Stretch (uaryofiTi gawelvis (gaWimvis) Sesworeba) 
_ Tu Zvlebis gawevlis (gaWimvis) dros gawelvis (gaWimvis) koefi-
cienti uaryofiTi aRmoCndeba, maSin am almis dayeneba uzrun-
velyofs koeficientis Secvlas axali dadebiTi mniSvneliT;  

 Stretch (gawelva, gaWimva) _ sam mdebareobaze gadamrTveli, ro-
melic iZleva saSualebas, Zvlis gawelvis oridan erTi varianti 

amoirCioT _ variantebi Scale (masStabi) da Squash (SekumSva) an 

gawelva gaauqmoT _ varianti None (ar aris); 

 Axis (RerZi) _ gadamrTveli, romelic Zvlis masStabirebis an 
SekumSvisTvis RerZis arCevis saSualebas iZleva;  

 Realign (gaTanabrebis aRdgena) _ am Rilakze dawkapuneba Zvlis 
lokalur RerZs X aiZulebs ise gaswordes, rom kvlav mianiSnos 
Svilobil Zvalze an Svilobili Zvlebis mTlianobis Sua centrze. 
gaTanabrebis aRdgenis aucilebloba iqmneba Svilobili Zvlis gada-

adgilebis Semdeg alam Freeze Length-is CamoSvebisas;  

 Reset Stretch (daWimulobis, gawelvis aRdgena) _ am Rilakze daw-
kapuneba Zvlebis daWimulobis koeficientis erTeul mniSvnels 

aRadgens, romelic SeiZleboda Secvliliyo alam Freeze Length-is 
CamoSvebisas;  

 Reset Scale (masStabis aRdgena) _ am Rilakze dawkapuneba 
aRadgens Zvlis masStabis koeficients, romelic Seicvala misi 
gawelvis Semdeg, da kvlav uTanabrebs 100%-s yoveli RerZis mimarT. 
es ar aisaxeba Zvlebis zomebis Secvlaze. 

Bones-is obieqtebis sistemis animacia kinematikis 

wesebis mixedviT  

Tu erTmaneTSi SekavSirebuli Zvlebis jaWvTan ar aris gam-

oyenebuli aranairi kontroliori (IK-gadawyveta), maSin misTvis, 
iseve rogorc SekavSirebuli obieqtebis nebismieri mTlianobisTvis, 
moqmedebs pirdapirikinematikis wesebi. garda amisa, yoveli 
SekavSirebuli Zvlebis wyvilisTvis moqmedebs uku kinematikis 
meTodebi.  

es imas niSnavs, rom Zireul ZvalTan gadaadgilebis an mobrunebis 
gardaqmnis gamoyeneba mTel ConCxs aiZulebs gadaadgildes an mo-
brundes. nebismieri, Svilobilis mqone Zvlis mobruneba, moabrunebs 



 227 

jaWvis yvela Svilobil obieqts mSobel obieqtTan erTad. aq 
moqmedebs pirdapiri kinematikis wesebi. nebismieri Zvlis gada-
adgileba ar iwvevs jaWvidan mis mowyvetas, aramed aiZulebs Tavis 
saxsarSi mobrundes Zvali, romelic gadaadgilebulis mimarT aris 
mSobeli. aq moqmedebs uku kinematikis wesebi wyvili ZvlisTvis.  

Bones-is tipis obieqtebisgan Semdgari ConCxis animacia, SeiZleba 
ganxorcieldes gulisxmobis mixedviT moqmedi am wesebis gam-
oyenebiTac. magaliTad, personaJis ConCxs rom aiZuloT adgilze 
marSireba, Semdegi moqmedebebi SeasruleT:  

1. Bones-is sistemis obieqtebidan SeqmeniT ganStoebuli ConCxi (ix. 
nax. 3.28). aucileblobis SemTxvevaSi daamuSaveT ConCxi calkeuli 

Zvlebis redaqtirebis doneze, dialoguri fanjris Bone Tools-is saS-
ualebebiT. ZiriTadad, SegiZliaT momarToT calkeuli Zvlebis 

sigrZeebi Bone Edit Mode-is reJimSi. Zvlebis sisqe, forma da misi 

wanazardebis zomebi SegiZliaT SeasworoT amave fanjris Copy da 

Paste instrumentebis meSveobiT. proeqciis fanjrebSi redaqtirebisa 
da vizualizaciis Semdeg ConCxis SesaZlo saxe naCvenebia nax. 3.37.-
ze.  

2. SeqmeniT ConCxis amorCeuli saxeldebuli nakrebi, vTqvaT, 

misTvis Dzvlebi-s darqmeviT. amoarCieT Seqmnili nakrebis saxeli 

gaSlil siaSi Rilak Auto Key-s marjvniv. gadaadgilebisa da mobru-
nebis gasaRebebis iZulebiTi Seqmnis almebi momarTeT, danarCeni al-
mebis CamoSvebis Semdeg. ConCxis yvela Zvals mianiWeT saWiro sawyisi 
mdgomareoba kadrSi 0. CarTeT iZulebiTi animaciis reJimi da Seqmen-

iT gasaRebebi nulovan kadrSi, Rilak Set Keys-ze dawkapunebiT. 

   

(nax. 3.37. primitiuli personaJis animaciisTvis momzadebuli 
ConCxis xedi proeqciis fanjrebSi (marcxniv) da vizualizaciis 
Semdeg (marjvniv)). 
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3. mimdinares saxiT daayeneT momdevno sakvanZo kadri, magaliTad, 
kadri 25. xeliT gadaaadgileT da moabruneT ConCxis saWiro Zvlebi, 
maTTvis axali pozis micemiT, romelic marjvena fexis pirveli 
naxevarnabijis saboloo fazas gamosaxavs, magaliTad iseTs, 
rogoricaa nax. 3.38.-ze. SeqmeniT gasaRebebi Rilak Set Keys-ze daw-
kapunebiT.  

4. pirveli naxevarnabijis dasamTavreblad, yvela Zvali unda 
dabrundes sawyis mdgomareobaSi drois imave intervalSi _ kadri 25. 
es SesaZlebelia gakeTdes nulovani kadridan yvela Zvlis ubralo 
kopirebiT kadr 50-Si. am mizniT gamorTeT iZulebiTi animaciis reJi-
mi. amoarCieT ConCxis yvela Zvali. 

 

(nax. 3.38. personaJis ConCxs Zvlebis gadaadgilebisa da mobrunebis 
gziT miniWebuli aqvs marjvena fexis naxevarnabijis poza).  

amisaTvis sakmarisia amoarCioT krebulis saxeli Dzvlebi instru-
mentebis panelis gaSlil siaSi. yvela Zvlis gasaRebebze gada-
farebuli niSnebi CarCoTi gamoyaviT bilikebis striqonis nulovan 
kadrSi. klaviS Shift-ze xelis daWeriT, niSnebis aslebi gaakeTeT 
kadr 50-is niSanze.  

5. gadadiT Semdeg sakvanZo kadrze _ Cvens SemTxvevaSi es iqneba 
kadri 75. CarTeT iZulebiTi animaciis reJimi. isev xeliT gadaaadgi-
leT da moabruneT saWiro Zvlebi, ConCxisTvis marcxena fexis naxe-
varnabijis saboloo fazis pozis miniWebiT (nax. 3.39). iZulebiT Se-
qmeniT gasaRebebi. 

6. gadadiT kadr 100-ze da yvela Zvali daabruneT sawyis 
mdgomareobaSi, nulovani kadridan yvela Zvlis gasaRebis aslis 
gakeTebiT, rogorc aRwerili iyo punqt 4-Si.  

7. animaciis taimeris mcocis gadaCoCebiT SeafaseT miRebuli moZ-
raobebis xarisxi. Tu saWiroa ama Tu im Zvlis mdebareobis an ori-
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entaciis koreqcia, es Semdegi saxiT gaakeTeT. amoarCieT saWiro 
Zvali an ramdenime Zvali. gaSlil siaSi Rilak Auto Key-s marjvniv 
amoarCieT varianti Selected. CarTeT iZulebiTi animaciis reJimi. taim-
eris mcoci daayeneT saWiro kadris niSnulze. ZiriTadad, es 
SeiZleba iyos erT-erTi im sakvanZo kadrebidan, sadac aRniSnul 
Zvlebs ukve aqvT gasaRebebi. SecvaleT Zvlis an Zvlebis mdebareoba 
da orientacia. maTi gamoyofis (amorCevis) gauqmebis gareSe, SeqmeniT 
animaciis gasaRebebi Rilak Set Keys-ze dawkapunebiT. Tu Zvlebs ukve 
hqondaT amorCeul kadrSi saanimacio parametrebis gasaRebebi (Cvens 
SemTxvevaSi _ gadaadgilebisa da mobrunebis gardaqmnis), maSin ax-
ali mniSvnelebis mqone parametrebis gasaRebebi Zvlebs Secvlian. 
faqtobrivad es martivad gamoiyureba rogorc animaciis sakvanZo 
parametrebis koreqtireba.  
 

 

(nax. 3.39. personaJis ConCxs miniWebuli aqvs marcxena fexis naxe-
varnabijis poza) 

Bones-is obieqtebis sistemis animacia IK-
kontroliorebis meSveobiT 

Zvlebis yovel jaWvs SeiZleba daeniSnos uku kinematikis erTi an 
ramdenime kontroliori, romlebsac IK-gadawyvetebi ewodebaT. 
rogorc adre iyo xsenebuli, aseTi kontroliori oTxia: HHD IK solv-

er (winaistoriaze damokidebuli IK-gadawyveta), HI IK solver (winaisto-
riisgan damoukidebeli IK-gadawyveta), IK Limb solver (IK-gadawyveta 
saxsrisTvis) da SplineIK Solver (splainuri IK-gadawyveta). aRniSnul 
ganyofilebaSi ganvixilavT kontrolior HI IK solver-is dan-
iSnulebisa da gamoyenebis Tanmimdevrobas. kontrolior SplineIK 

Solver-is daniSnuleba da gamoyeneba ganxilulia Semdgom TavSi 
`Zvlebis sistemis animacia kontrolior SplineIKSolver-is meSveobiT~. 
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danarCeni kontroliorebis Taviseburebebs, saWiroebis SemTxvevaSi, 
gaecaniT damoukideblad, 3ds max-is sacnobaro sistemis gamoyenebiT.  

kontrolior HI IK solver-is moqmedebis principi 

ganvixiloT, ras warmoadgens da rogor moqmedebs uku kinematikis 
winaistoriisgan damoukidebeli kontroliori Zvlebis sistemasTan 
an nebismier sxva SekavSirebul obieqtebTan gamoyenebis dros.  

nax. 3.40.-ze naCvenebia xuTi Zvlis sistema, romlebic personaJis 
fexis imitirebas axdenen da teqstSi damowmebis gasaioleblad da-
nomrilebi arian ufrosi, Zireuli Zvlidan dawyebuli. sistemis 
pirvel da meore ZvalTan gamoyenebulia uku kinematikis HI IK solver-
is tipis kontroliori.  

proeqciis fanjrebSi uku kinematikis kontroliori, romelic ar 
aris damokidebuli winaistoriaze, gamoisaxeba TeTri feris xazebis 
saxiT da im Zvlebis RerZebis gaswvriv miemarTeba, romlebic 
kontrolioris zemoqmedebas ganicdian. kidev erTi xazi, romelic 
kontrolioris mier samarTavi ukanaskneli Svilobili Zvlis bo-
lodan miemarTeba pirvel mSobel Zvlamde, erTgvarad xuravs 
kontrolioris moqmedebis jaWvs. sibrtyes, romelSic ganTavsebulia 
aRniSnuli xazebiT Seqmnili samkuTxedi, ewodeba drekis sibrtye 
(swivel plane).  

kontrolioris mier Sepyrobili Svilobili Zvlebidan umcrosis 
bolos jvaredinis saxiT (lurji feris, Tu ar aris gamoyofili) 
gamoisaxeba obieqti, romelic atarebs saxels Goal (mizani) da 
naCvnebia isriT nax. 3.40.-ze. swored es obieqti unda gadaadgildes 
an animirdes, raTa amoZravdes kontrolioris moqmedebiT Sepyrobi-
li jaWvi. kontrolioris elementebis mTeli nakrebi atarebs saxels 
IK Chain (IK-jaWvi).  
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(nax. 3.40. fexis imitaciis matarebeli Zvlebis sistemidan or 
Zvals eniSneba uku kinematikis kontroliori. isriT miTiTebulia 
saanimacio obieqti Goal, jvaredinis saxiT.) 

IK-gadawyvetis moqmedeba imaSi mdgomareobs, rom programa 
miiswrafvis obieqt-mizanTan SeaTavsos Zvlebis sistemis saboloo 
efeqtori (end effector). saboloo efeqtorad faqtobrivad iTvleba IK-

jaWvis moqmedebiT Sepyrobili yvelaze umcrosi Svilobili Zvlis 
sayrdeni wertili. proeqciis fanjrebSi saboloo efeqtori gulisx-
mobiT ar gamoisaxeba, magram Tu mis xeds CarTavT (ix. SemdegSi 
ganyofileba `kontrolior IK solver-is parametrebis momarTva~), maSin 
is gamoisaxeba mwvane jvaredinis saxiT.   

mizani-obieqtis gadaadgilebisas kontrolioris moqmedebiT Sepy-
robili Zvlebis mTeli sistema mobrundeba kontrolioris mier 
marTuli Zvlebidan yvelaze ufrosis sayrden wertilTan mimarTe-
baSi. Cvens SemTxvevaSi aseTia Zireuli Zvali 1, romelic Tavisi 
sawyisis irgvliv mobrundeba. SekavSirebuli Zvlebis wyvili 1 da 2, 
ecdeba miiRos mizani-obieqtis axali poziciis Sesabamisi mdebareo-
ba. uku kinematikis kontrolioris mier samarTav Zvlebis 1 da 2 So-
ris saxsarSi moxriloba moxdeba sibrtyeSi, romelic 
kontrolioris TeTr xazebs Soris gadis. gulisxmobis mixedviT 
Zvlebis sistemis saxsrebis moxriloba xdeba proeqciis im fanjris 
sibrtyeSi, romelSic iqmneboda Zvlebi. danarCeni Svilobili Zvlebi, 
nomrebiT 3-5, `gaiWimebian~ obieqt Goal-is kvaldakval, pirdapirikine-
matikis wesebis mixedviT.  

Zvlebis erTsa da imave jaWvTan SeiZleba ramdenime IK-gadawyvetis 
gamoyeneba, romelTa moqmedebis zonebi SeiZleba aseve daixuros. 
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magaliTad, nax. 3.41.-ze naCvenebia Zvlebis jaWvi, romelSic gam-

oyenebulia ori IK-gadawyveta: pirveli _ 1 da 2 ZvlebTan, Tu 
mivyvebiT nax. 3.40.-ze miRebul gamosaxulebebs, meore ki _ ZvlebTan 

3-2. am SemTxvevaSi Goal-is erT-erTi obieqtis gadaadgilebisas meore 
inarCunebs mimdinare mdebareobas, mis mier samarTavi Zvlebis Sekave-
bis mcdelobiT.  
 

 

(nax. 3.41. fexis maimitirebeli Zvlebis sistemasTan gamoyenebulia 
uku kinematikis HI IK solver-is tipis ori kontroliori). 

uku kinematikis kontrolioris meSveobiT Zvlebis sistemis ani-
maciisTvis mimdinare kadris saxiT unda daayenoT kadri 0 da 
CarToT animaciis reJimi. Semdeg aucilebelia axal sakvanZo kadrze 

gadasvla, mizani-obieqtis gadaadgileba IK-jaWvis Rilakze, gasaRe-
bis Seqmna, kvlav gadarTva axal sakvanZo kadrze, mizani-obieqtis 
isev gadaadgileba da a.S., droebiTi segmentis dasrulebamde.  

drekis sibrtyis marTva 

Zvlebis sistemis drekis sibrtye, romelsac sxvagvarad ewodeba 

saxsris sibrtye da avtomaturad iniSneba IK-jaWvis Seqmnisas, 

SeiZleba mobrundes instrumentis Select and Manipulate-is (amorCeva da 

manipulireba) meSveobiT, romlis Rilaki 3ds max-is instrumentebis 
mTavar panelze mdebareobs.  
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Zvlebis Senawevrebis saxsruli sibrtyis mosabruneblad Semdegi 
moqmedebebi SeasruleT:  

1. instrumentebis mTavar panelze daawkapuneT Rilaks Select and 

Manipulate. proeqciis fanjrebSi IK-jaWvis dasawyisTan gamoCndeba 
damxmare manipulatori-obieqtis gamosaxuleba mwvane berketis saxiT 
(nax. 3.42). 
 

 

(nax. 3.42. manipulatori uku kinematikis kontrolioris saxsruli 
sibrtyis mobrunebis saSualebas iZleva). 

es manipulatori aris damxmare obieqti Plane Angle (brtyeli 
kuTxe) da avtomaturad eniSneba uku kinematikis yvela kontroliors 
(ix. SemdegSi ganyofileba `proeqciis fanjrebSi manipulatorebis 
Seqmna~). mis gamosaCenad ar aris saWiro arc Zvlebis sistemis, arc 

IK-jaWvis amorCeva. Tu proeqciis fanjrebSi arsebobs Zvlebis ram-

denime sistema, romelSic gamoyenebulia IK-kontroliorebi, maSin 
yovel maTgans gamoesaxeba sakuTari manipulatori. es manipulatori 
Tavsdeba Zvlebis sistemis saxsrul sibrtyeSi im xazis perpendiku-
larulad, romelic jaWvis kavSirebs xuravs (es xazi naCvenebia nax-
atze isriT).  

2. saxsruli sibrtyis mosabruneblad ubralod daayeneT kursori 
manipulatorze, romelmac unda Seicvalos Tavisi feri wiTlad, 
daawkapuneT Tagvis Rilakze da gadaaCoCeT kursori. Zvlebis sistema 
mobrundeba jaWvis kavSirebis damxuravi xazis irgvliv, amav-
droulad Tavisi saxsruli sibrtyis orientaciis SecvliT. 
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Zvlebis sistemisTvis kontrolior HI IK solver-is 
daniSvna 

Zvlebis mza jaWvs rom uku kinematikis kontroliori dauniSnoT, 
romelic ar iqneba damokidebuli winaistoriaze, Semdegi moqmedebebi 
SeasruleT:  

1. SekavSirebuli jaWvis garkveuli Zvali amoarCieT. uku kine-
matikis kontrolioris moqmedeba SeiZleba gavrceldes jaWvSi 
rogorc zemoT, ise qvemoT, amorCeul ZvalTan mimarTebaSi. imi-
saTvis, rom kontrolioris moqmedeba jaWvze zemoTken gavrceldes, 
amorCeuli Zvlis sayrden wertilSi moTavsdeba mmarTveli obieqti 
Goal. amorCeuli Zvali am SemTxvevaSi ar moxvdeba kontrolioris 
mier samarTavTa ricxvSi. misi sayrdeni wertili uZravi darCeba 
obieqt Goal-is gadaadgilebisas. Tu obieqti Goal unda moxvdes 
Zvlebis mTliani jaWvis boloSi, maSin unda amoarCioT yvelaze 
umcrosi damatebiTi Zvalaki, romliTac 3ds max avtomaturad am-
Tavrebs Bones-is obieqtebis nebismier jaWvs.  

2. ZiriTad meniuSi amoarCieT brZaneba Animation  IK Solvers  HI 

Solver. Tu winaswar ar iyo amorCeuli arc erTi Zvali, maSin qvemeniu 
IK Solvers-Si brZanebebi xelmiuwvdomeli iqneba.  

3. kursori gadaaadgileT proeqciis aqtiur fanjaraSi. amorCeuli 
Zvlis sayrdeni wertilidan gaiWimeba punqtiruli xazi. Tu gsurT, 
kontrolioris moqmedeba jaWvSi zeviTken gavrceldes, kursoriT 
miuTiTeT is Zvali, romlis sayrdeni wertilis irgvlivac unda 
moxdes Zvlebis sistemis triali. Tu saWiroa kontrolioris 
moqmedebis gavrceleba jaWvSi qvemoTken, kursori daayeneT Zvalze, 
romlis sayrden wertilSic moTavsdeba obieqti Goal. kursorma unda 
Seicvalos saxe daxrili isridan jvaredinze, Zvlis amorCevis Sesa-
Zleblobaze miTiTebiT. daawkapuneT Tagvis Rilakze. gamoCndeba 
kontrolioris jaWvis simboluri gamosaxuleba TeTri xazebis sax-
iT da obieqt Goal-is gamosaxuleba jvaredinis saxiT (ix. nax. 3.40 da 
3.41).  

Zvlebis sistemisTvis daniSnuli kontrolioris gasauqmeblad, 
sakmarisia mizani-obieqtis amorCeva da Rilak Delete-ze dawkapuneba. 
Zvlebis ganStoebuli jaWvebisgan Semdgari ConCxis animaciisTvis 
yovel jaWvTan, romelic animacias saWiroebs, unda gamoiyenoT HI IK 

solver-is tipis kontroliori.  
`ZvlebTan~ rom badisebri garsi SeaerToT, romelic saanimacio 

obieqts gamosaxavs, gamoiyeneT modifikatori Skin (garsi) 3ds max-is 
programis Semadgenlobidan an modifikatori Physique (agebuleba) 
programuli modulis Character Studio-s Semadgenlobidan, romlis 
ganxilva scdeba aRniSnuli gamocemis CarCoebs.  
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kontrolior HI IK solver-is parametrebis 

momarTva 

kontrolior HI IK solver-is parametrebis momarTva xdeba sabrZane-
bo panel Motion-is xveulebSi IK Solver, IK Solver Properties da IK Display 

Options (nax. 3.43). aRniSnuli xveulebis xelmisawvdomobisTvis amoar-
CieT mizani-obieqti IK-jaWvis boloSi, romelic Bones-is obieqtebis 
sistemasTan iyo gamoyenebuli.  
 

   

(nax. 3.43. xveulebi IK Solver, IK Solver Properties da IK Display Options) 

xveuli IK Solver 

aucileblobis SemTxvevaSi SegiZliaT SecvaloT IK-gadawyvetis 

tipi xveul IK Solver-is zeda nawilSi gaSlili siis meSveobiT. sia 

or variants Seicavs: IK HI solver da IK Limb.  

Rilaki Enabled (CarTulia) iZleva saSualebas, kontrolioris 
globalur sivrcesTan mibma CarTos da gamorTos. CarTul 

mdgomareobaSi kontrolioris jvaredini Goal mibmulia Tavis 
mdebareobasTan globalur sivrceSi. es mosaxerxebelia, magaliTad, 
personaJis fexebis animaciisas, radgan mTlianad personaJis gada-

adgilebisas misi fexebi, romlebic marTulia kontroliorebiT IK HI 

solver, adgilze darCeba da ar gacurdeba sayrden zedapirTan 
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mimarTebaSi. mibmis gamorTvisas jvaredini Goal wyvets mibmas Tavis 
mdebareobasTan globalur sivrceSi. es iZleva saSualebas, Zvlebis 

sistema gadaadgildes jvaredin Goal-Tan erTad. amavdroulad 
kontroliori gaagrZelebs moqmedebas da im Zvlebis sistemis marT-

vas, romlisTvisac aris daniSnuli, Tu momarTulia alami IK for FK 

Pose. es mosaxerxebelia personaJis xelebis animaciis dros. torsis 
gadaadgilebisas xelebi maTi ZvlebisTvis daniSnuli 

kontroliorebis IK HI solver jvaredinebTan erTad gadaadgildebian. 

amavdroulad rCeba SesaZlebloba, amoirCioT obieqti Goal da 
marToT xelebi.  

kontrolioris parametrebis Semdgomi momarTvisTvis, gamoiyeneT 

xveul IK Solver-is marTvis Semdegi elementebi:  

 IK/FK Snap (IK/FK mibma) _ aRniSnul Rilakze dawkapuneba uzrun-
velyofs mizani-obieqtis gadaadgilebas jaWvis bolosken, Tu is 
raime mizeziT aRmoCnda jaWvis bolodan sxva mxares. magaliTad, Tu 

CamoSvebuli almis Auto Snap-is dros, uku kinematikis meTodiT mi-
zani-obieqtis gadaadgilebis Semdeg gamorTavT aRniSnuli reJimis 

moqmedebas Rilak Enabled-ze dawkapunebiT, maSin yvela Zvali gada-
nacvldeba da mizani-obieqti aRmoCndeba jaWvis bolodan sxva 

mxares. mis adgilze dasabruneblad daawkapuneT Rilaks IK/FK Snap.  

 Auto Snap (avtomibma) _ Tu es alami momarTulia, maSin IK/FK-
mibma xorcieldeba avtomaturad, uku kinematikis moqmedebis yoveli 

CarTvisa da gamorTvisas, RilakiT Enabled. 

ganyofilebaSi Preferred Angles (sayrdeni kuTxeebi) aris Rilakebi:  

 Set As Pref Angles (sayrdeni kuTxeebis saxiT miTiTeba) _ iZleva 
saSualebas, mieTiTos mis koordinatTa mSobel sistemaSi yoveli 
Zvlis mobrunebis kuTxeebis sayrdeni mniSvnelobebi. aseTi kuTxeebis 
mimdinare mniSvneloba SeiZleba naxoT amorCeuli Zvlis xveulSi 

Rotational Joints (mbrunavi Senawevrebebi), romelic xelmisawvdomia sa-

branebo panelze Hierarchy Rilak IK-ze dawkapunebiT;  

 Assume Pref Angles (sayrdeni kuTxeebis aRdgena) _ aRniSnul Ril-
akze dawkapuneba aRadgens sayrdeni kuTxeebis sawyis mniSvnelobebs.  

IK-jaWvis dasawyisis an dasasrulis Bones-is sistemis sxva Zvleb-
ze gadaadgilebis aucileblobis SemTxvevaSi, es ganaxorcieleT 

Rilakebis Pick Start Joint (sawyisi Zvlis miTiTeba) da Pick End Joint 

(saboloo, kiduri Zvlis miTiTeba) meSveobiT xveulis IK Solver 

ganyofilebidan Bone Joints. daawkapuneT erT-erT Rilakze, Semdeg ki 
amoarCieT saWiro Zvali proeqciis nebismier fanjaraSi an Rilakze 

dawkapunebis Semdeg daaWireT klaviSs H da siidan saxelis mixedviT 
amoarCieT Zvali.  
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xveuli IK Solver Properties 

aucileblobis SemTxvevaSi momarTeT Zvlebis sistemis drekis 
sibrtyis orientaciis kuTxe xveul IK Solver Properties-is 
ganyofilebidan IK Solver Plane, Semdegi instrumentebis gamoyenebiT:  

 Swivel Angle (drekis kuTxe) _ iZleva saSualebas Seicvalos 
drekis kuTxe, IK-jaWvis im xazis irgvliv trialis iZulebiT, rome-
lic kavSirebis jaWvs xuravs (ix. nax. 3.42). kuTxis analogiuri 
Secvla SeiZleba moxdes xeliT, instrumentis Select and Manipulate-is 
daxmarebiT, rogorc adre iyo aRwerili;  

 Pick Target (miznis miniSneba) _ iZleva saSualebas mieTiTos 
scenis obieqti, romelic iqneba gamoyenebuli drekis kuTxis ani-
maciisTvis. daawkapuneT Rilakze, Semdeg ki proeqciis nebismier 
fanjaraSi saWiro obieqtze. xSirad aseTi obieqtis saxiT iyeneben 
damxmare obieqtebs Dummy an Point. amorCeuli obieqtis gada-
adgilebis animacia gavlenas moaxdens drekis kuTxeze, Tu momar-
Tulia alami Use (gamoyeneba);  

 Parent Space (mSoblis sivrce) _ or mdgomareobaze gadamrTveli, 
romelic iZleva saSualebas dadgindes, rasTan mimarTebaSi gamoi-
Tvleba drekis sibrtyis kuTxe: IK Goal Tu Start Joint.  

xveulis ganyofilebaSi Thresholds (zRurblebi) momarTeT para-
metrebis Position da Rotation saWiro mniSvnelobebi. es parametrebi 
miuTiTeben IK-jaWvis mizani-obieqtis nebadarTul acilebas Zvlebis 
sistemis saboloo efeqtoris mdebareobidan da orientaciidan. uku 
kinematikis gaTanabrebis amocana gadawyvetilad iTvleba, Tu aR-
niSnuli gadawyvetilebis Sedegad saboloo efeqtorsa da mizan-
obieqts Soris manZili, an kidev, mizani-obieqtis orientaciis kuTxe 
efeqtoris mimarT iqneba zRurblur sidideebze naklebi, romlebic 
miniSnebulia aRniSnul mricxvelebSi. parametrebi Position da Rotation 
analogiuria maTi, romlebic mieTiTeba dialoguri fanjris Prefer-

ence Settings CanarTze Inverse Kinematics, Tumca maTgan gansxvavebiT 
moqmedebs uku kinematikis ara yvela jaWvze, aramed mxolod Bones-is 
tipis obieqtebis mocemul sistemaze.  

ganyofileba Solution-is (gadawyvetileba) mricxvelSi Iterations (it-
eraciebi) miuTiTeT iteraciuli algoriTmis ciklebis maqsimaluri 
ricxvi, romlis mixedviTac moiZebneba uku kinematikis gaTanabrebis 
gadawyveta. rac metia iteraciis ricxvi, miT metia gadawyvetis 
moZebnis Sansi, Tumca miT meti droa saWiro am programisTvis.  

x v euli  IK Display Options 

xveulSi IK Display Options (IK-jaWvis asaxvis parametrebi) momarTeT 
IK-jaWvis elementebis asaxvis parametrebi, ganyofilebebidan End Ef-
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fector Display, Goal Display da Swivel Angle Manipulator Semdegi erTtipiani 
marTvis elementebis gamoyenebiT:  

 Enabled _ Sesabamisi elementis asaxulobis CarTva/gamorTva. 
saboloo efeqtori gamoisaxeba mwvane jvaredinis saxiT, mizani-
obieqti _ lurji jvaredinis saxiT, xolo manipulatori _ mwvane 
berketis saxiT, romelic mxolod Rilak Select and Manipulate-ze daW-
eris Semdeg xdeba xilvadi;  

 Size _ miuTiTebs marTvis Sesabamisi elementis zomas. manipula-
torisTvis aRniSnuli mricxvelis garda kidev arsebobs mricxveli 
Length, romelic berketis sigrZes miuTiTebs.  

 ganyofilebaSi IK Solver Display alam Enabled-is momarTva uzrun-
velyofs IK-jaWvis xazebis Cvenebas im SemTxvevaSic ki, Tu mizani-
obieqti jaWvis boloSi ar aris gamoyofili.  

Zvlebis sistemis animacia kontrolioriT 
SplineIKSolver 

kontroliori SplineIKSolver gansazRvrulia obieqti-Zvlebis 
SekavSirebuli ierarqiuli jaWvebis animaciisTvis, romlebic gam-
oiyeneba gamoweuli klaknili sxeulebis ConCxebisTvis, rogorebicaa 
kudebi, matlebi, sacecebi da gvelebi (nax. 3.44).  
 

 

(nax. 3.44. kudis animaciის uzrunvelyofa SesaZlebelia Bones-is 
obieqtebis ConCxis xarjze, romelTanac gamoyenebulia 
kontroliori SplineIKSolver) 

saxelwodebis Sesabamisad, kontroliori SplineIKSolver iZleva 
saSualebas, splainuri an NURBS-mrudi gamoiyenebodes Zvlebis 
jaWvisTvis am mrudis formis misacemad da imarTos gamrudebuli 
jaWvi, mrudis wveroebze specialuri markerebis gadaadgilebiT, 
rogorc naCvenebia nax. 3.44-ze Savi kubebis saxiT. 
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Bones-is obieqtebis sistemasTan kontrolior SplineIKSolver-is gam-
oyenebis ori meTodi arsebobs: 

 obieqti-Zvlebis sistemis Seqmnis procesSi Zvlebis jaWvis 
formis gammeorebeli splainuri mrudis avtomaturi generaciis 
gziT; 

 mza obieqti-Zvlebis sistemis SekavSirebis gziT saamisod cal-
ke Seqmnil splainTan, rodesac Zvlebis jaWvs avtomaturad eniWeba 
splainis forma.  

ukanasknel meTods aqvs saxesxvaoba, romlis drosac 
kontroliori SplineIKSolver gamoiyeneba Zvlebis mza jaWvisTvis 
mmarTveli splainis Tanadroulad daniSvnis gareSe, aseTi splainis 
daniSvna ki calke xdeba.  

kontrolior SplineIKSolver-is gamoyeneba  

obieqti-Zvlebis Seqmnis procesSi 

obieqti-Zvlebis sistemis Sesaqmnelad da misTvis kontrolior 
SplineIKSolver-is dasaniSnad daawkapuneT sabrZanebo panel Creat-is 
Rilakze Systems, mere ki Rilakze Bones. xveul IK Chain Assignment-is 
gaSlil siaSi IK Solver (ix. nax. 3.24) amoarCieT varianti SplineIKSolver. 
animaciis kontrolioris gamosayeneblad Zvlebis mTeli jaWvisTvis, 
bolokiduri obieqtis CaTvliT, momarTeT alami Assign To Children. am 
dros alami Assign To Root avtomaturad moimarTeba.  

proeqciis nebismier fanjaraSi SeqmeniT Zvlebis jaWvi, maTi ne-
bayoflobiTi traeqtoriis gaswvriv ganTavsebiT, magaliTad ise, 
rogorc naCvenebia nax. 3.45.-ze. jaWvis Seqmnis procesiss dasam-
Tavreblad daawkapuneT Tagvis marjvena RilakiT. 
 

 

(nax. 3.45. Seqmnilia obieqti-Zvlebis jaWvi, romlebic gan-
Tavsebulia warmosaxviTi daklaknili xazis gaswvriv) 



 240 

rogorc ki daawkapunebT Tagvis marjvena RilakiT Zvlebis jaWvis 
Seqmnis dasasruleblad, gamoCndeba dialoguri fanjara Spline IK 

Solver (nax. 3.46).  
 

 

(nax. 3.46. dialoguri fanjara Spline IK Solver iZleva saSualebas uku 
kinematikis splainuri kontrolioris parametrebi moimarTos). 

kontrolioris parametrebis mosamarTad dialoguri fanjris 
Spline IK Solver ganyofilebidan Spline Options gamoiyeneT Semdegi ele-
mentebi:  

 IK Name (IK-miznis saxeli) _ IK-jaWvis mizani-obieqtis saxelis 
miTiTebis saSualebas iZleva, romelic Cndeba jaWvis bolos lurji 
jvaredinis saxiT, aRniSnuli fanjris Rilak OK-ze dawkapunebis 
Semdeg;  

 Auto Create Spline (splainis avtomaturad Seqmna) _ aRniSnuli 
almis dayeneba uzrunvelyofs jaWvis formis gammeorebeli splainis 
avtomatur momarTvas. Tu alami CamoSvebulia, maSin kontroliori 
gamoiyeneba, magram splaini ar Seiqmneba da misi Seqmna da jaWvTan 
gamoyeneba xeliT iqneba saWiro;  

 Curve Type (mrudis tipi) _ gadamrTveli, romelic Seqmnili 
mrudis tips miuTiTebs: Bezier, NURBS Point an NURBS CV; 

 Number of Spline Knots (splainis kvanZebis (naskvebis) raodenoba) _ 
miuTiTebs mmarTveli kvanZebis ricxvs, romlebic Seiqmneba mrudze. 
am kvanZebis gadaadgilebis xarjze xorcieldeba mrudis formis 
cvlileba da animacia. gulisxmobis mixedviT kvanZebis ricxvi miiRe-
ba jaWvSi arsebuli Zvlebis ricxvis Tanabrad. Tumca imis gamo, rom 
uku kinematikis splainuri kontrolioris daniSnuleba samarTavi 
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obieqtebis ricxvis Semcirebis xarjze animaciis Semsubuqebaa, 
saWiroa kvanZebis (naskvebis) raodenobis Semcireba Zvlebis raode-
nobasTan SedarebiT orjer naklebad mainc. Tu kvanZebis raodenoba 
Zvlebis raodenobaze bevrad naklebi iqneba, mrudma SeiZleba 
zustad gaimeoros ConCxis elementebis jaWvis forma.  

mmarTveli mrudis sakvanZo wertilebSi rom damxmare obieqti-
wertilebi gamoCndes, momarTeT alami Create Helpers dialoguri 
fanjris Spline IK Solver ganyofilebaSi Helper Options.  

damxmare obieqtebis asaxulobis parametrebi momarTeT dialogu-
ri fanjris Spline IK Solver ganyofileba Display-s marTvis elementebis 
gamoyenebiT. es marTvis lementebi TavianTi daniSnulebisa da gam-
oyenebis mixedviT ar gansxvavdebian damxmare obieqtis Point-is 
analogiuri marTvis elementebisgan. maTi daniSnuleba ganxiluli 
iqneba Semdeg qveganyofilebaSi `kontrolior SplineIKSolver-is gam-
oyeneba Zvlebis mza sistemasTan~.  

momarTvis dasrulebisTanave dialogur fanjaraSi Spline IK Solver 

daawkapuneT Rilaks OK. programa avtomaturad gamoiyenebs Zvlebis 
jaWvTan kontroliors SplineIKSolver. amavdroulad Seiqmneba amor-
Ceuli tipis mrudi mmarTveli kvanZebis miTiTebuli raodenobiTurT 
(nax.3.47). TviT mrudis dasanaxad, unda gadaerToT karkasuli as-
axulobis reJimSi an droebiT damaloT obieqti-Zvlebi. 
 

 

(nax. 3.47. Zvlebis jaWvTan avtomaturad gamoiyeneba kontroliori 
SplineIKSolver da Seqmnilia mmarTveli mrudi jaWvis formis mixedviT, 
kvanZebis miTiTebuli raodenobiT). 
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kontrolior SplineIKSolver-is gamoyeneba Zvlebis mza 

sistemasTan 

kontrolior SplineIKSolver-is gamosayeneblad obieqti-Zvlebis mza 
sistemasTan da amavdroulad am sistemisTvis mmarTveli mrudis 
formis avtomaturad misacemad Semdegi moqmedebebi SeasruleT:  

rogorc winamdebare SemTxvevaSi, sabrZanebo panel Create-is Ril-
ak Systems-ze daawkapuneT, Semdeg ki Rilakze Bones. xveulSi IK Chain 

Assignment (ix. nax. 3.24) ar moimarTeba alami Assign To Children, raTa 
gamoiricxos kontrolioris avtomaturi Seqmna.  

proeqciis nebismier fanjaraSi SeqmeniT Zvlebis jaWvi, maTi ne-
bayoflobiTi traeqtoriis gaswvriv an ubralod mrudis gaswvriv 
ganTavsebiT. jaWvis Seqmnis procesis dasamTavreblad Tagvis 
marjvena RilakiT daawkapuneT. jaWvis gverdiT aageT mrudi, misTvis 
imave formis micemiT, rogoric unda miiRos Zvlebis jaWvma, rogorc 
magaliTad, naCvenebia nax. 3.48.-ze. am dros savsebiT ar aris 
aucilebeli ecadoT, rom mrudis sigrZe Zvlebis jaWvis sigrZes Se-
usabamoT. umjobesia mrudi arc ise mcire saTadarigo sigrZiT Se-
qmnaT. 
 

 

(nax. 3.48. Seqmnilia swori xazis gaswvriv ganTavsebuli obieqti-
Zvlebis jaWvi, da momzadebulia mmarTveli mrudi bezies splainis 
saxiT) 

splainisa da Zvlebis jaWvis momzadebis Semdeg, amoarCieT is 
Zvali, romelic unda iqces jaWvSi Zireulad. SeasruleT brZaneba 

meniuSi Animation  IKSolvers  SplineIKSolver. kursori proeqciis fan-
jaraSi gadaaadgileT. Zireuli Zvlidan punqtiruli xazi gaiWimeba. 
daawkapuneT im Zvalze, romelmac unda daxuros jaWvi. Seiqmneba mi-
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zani-obieqti lurji jvaredinis saxiT. axla gadaaadgileT kursori, 
romlis kvaldakval gaagrZelebs gaWimvas punqtiruli xazi, splain-
isken (nax. 3.49).  
 

 

(nax. 3.49. uku kinematikis splainuri kontroliori Seqmnilia 
Zvlebis jaWvze, magram programa iZleva saSualebas mieTiTos 
mmarTveli splaini) 

daawkapuneT splainze da Zvlebis jaWvi ise gadaadgildeba, rom 
splainma mis RerZebze gaiaros, mrudis formis miRebiT (nax. 3.50). 
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(nax. 3.50. kontrolior SplineIKSolver-is mier samarTavi Zvlebis jaWvi 
mmarTvel splainTan SekavSirebuli aRmoCnda) 

am dros mmarTvel mrudTan avtomaturad iqneba gamoyenebuli 
modifikatori Spline IK Control, xolo mrudis wveroebis wertilebSi 
Seiqmneba damxmare obieqti-wertilebi, romlebic animaciis dros 
mrudis formis manipulirebas aioleben.  

Tu mruds amoarCevT, maSin panel Modify-s marjvena nawilSi gaC-
ndeba xveuli Spline IK Control Parameters. siaSi Control Objects TvalsaCi-
no iqneba damxmare obieqtebis saxelebi (nax. 3.51). 
 

 

(naz. 3.51. xveuli Spline IK Control Parameters Seicavs uku kinematikis 
kontrolioris mmarTveli mrudis mosamarT elementebs) 

 Rilaki Create Helpers xveulSi Spline IK Control Parameters emsaxureba 
mrudis wveroebSi damxmare obieqtebis Seqmnas im SemTxvevebSi, Tu 
modifikatori Spline IK Control Parameters Zvlebis jaWvTan SekavSirebis 
procesSi gamoyenebuli iqna mrudTan ara avtomaturad, aramed 
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xeliT, panelze Modify modifikatorebis siaSi arCevanis gakeTebis 
meSveobiT.  

gadamrTveli Link Types iZleva saSualebas yoveli damxmare 
obieqti sxvadasxva meTodiT SekavSirdes:  

 Link All in Hierarchy (yvelafris SekavSireba (mibma) ierarqiulad) 
_ yoveli damxmare obieqti ukavSirdeba (ebmeba) mis win mdgom 
obieqts, mrudis pirveli wveros CaTvliT, magaliTad, meoTxe 
mesames, mesame meores, meore pirvels;  

 Link All to Root (yvelafris ZireulTan SekavSireba) _ yvela 
damxmare obieqti ukavSirdeba imas, romelic pirveli wveros adgi-
las aris moTavsebuli;  

 No Linking (ar aris kavSiri) _ damxmare obieqtebi ar 
SekavSirdeba.  

ganyofileba Helper Display-s marTvis elementebi ar gasnxvavdeba 
Cveulebrivi damxmare obieqtis Point-is marTvis analogiuri elemen-
tebisgan:  

 Center Varker (centris markeri) _ damxmare obieqtis centrSi 
patara diagonaluri jvaredinis asaxulobas rTavs;  

 Axis Tripod (veqtorebis sameuli) _ rTavs damxmare obieqtis lo-
kaluri koordinatebis RerZebis koordinatuli veqtorebis sameulis 
Cvenebas;  

 Cross (jvaredini) _ rTavs msxvili jvaredinis gamosaxulebas 
damxmare obieqtis centrSi;  

 Box (kubi) _ rTavs gabarituli kubis gamosaxulebas, romlis 
centri damxmare obieqtia.  

mricxveli Helper Size iZleva saSualebas mieTiTos damxmare 
obieqtis zomebi. aucileblobis SemTxvevaSi SegiZliaT aseve Semdegi 
almebis momarTva:  

 Constant Screen Size (ekranze zomis fiqsireba) _ obieqt-wertils 
aiZulebs, mudmivi zoma hqondes asaxulobis masStabze damoukide-
blad;  

 Draw On Top (zemodan (zedapirze) gamosaxva) _ aiZulebs amor-
Ceul obieqt-wertils gamoisaxos proeqciis fanjrebSi tonirebuli 
Cvenebisas scenis yvela danarCeni obieqtis zemodan, TiTqos isini 
gamWvirvale iyos.  

mmarTveli splainis daniSvna kontrolior 
SplineIKSolver-is gamoyenebis Semdeg 

kontroliori SplineIKSolver SeiZleba gamoiyenoT obieqti-Zvlebis 
mza sistemasTan, Tumca am dros mocemul kontroliors ar eniSneba 
mmarTveli splaini da es operacia animaciaze muSaobis Semdgomi 
etapisTvis gadaideba. Zvlebis mza sistemasTan gamoyenebuli 
kontrolioris SplineIKSolver-isTvis mmarTveli mrudis dasaniSnad 
Semdegi moqmedebebi SeasruleT: 
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1. SeqmeniT obieqti-Zvlebis sistema da masTan gamoiyeneT 
kontroliori SplineIKSolver, rogorc aRwerilia winamdebare qve-
ganyofilebis 1-4 punqtebSi. rodesac jaWvis boloSi Seiqmneba 
obieqti-mizani, Tagvis marjvena RilakiT daawkapuneT kontrolioris 
Seqmnis procesis dasasruleblad.  

2. mmarTveli mrudi moamzadeT bezies splainis an NURBS-mrudis 
saxiT, rogorc aRwerilia winamdebare qveganyofilebaSi. masTan gam-
oiyeneT modifikatori Spline IK Control.  

3. jaWvis boloSi amoarCieT obieqti-mizani da gadadiT sabrZane-
bo panelze Motion. xveulSi Spline IK Solver daawkapuneT Rilaks 
warweriT Pick Shape (formis Cveneba), Semdeg ki daawkapuneT mrudze 
proeqciis fanjaraSi (nax. 3.52). mrudis saxeli gaCndeba Rilakze, 
Tumca Zvlebis jaWvi jer arsad ar gadaadgildeba, radgan saWiroa 
Zireul ZvalTan xeliT gamoviyenoT mdebareobis SemzRudveli.  
 

 

(nax. 3.52. kontrolioris Spline IK Solver-is parametrebis xveulebi 
sabrZanebo panelze Motion) 

4. amoarCieT jaWvis Zireuli Zvali da SeasruleT menius brZaneba 
Animation  Constraints  Position Constraint. kursori gadaaadgileT 
proeqciis fanjaraSi. Zireuli Zvlidan kursorisken gaiWimeba pun-
qtiruli xazi. splainis boloSi miuTiTeT damxmare obieqtze, ro-
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melsac unda mihyves Zireuli Zvali, da daawkapuneT Tagvis RilakiT. 
Zvlebis jaWvi ise gadaadgildeba, rom splainma mis RerZebze gaia-
ros, da miiRebs mrudis formas (ix. nax. 3.50).  

Zvlebis jaWvis animacia kontrolior SplineIKSolver-
is gamoyenebiT 

Zvlebis sistemis animaciisTvis, romelTanac gamoyenebulia uku 
kinematikis kontroliori SplineIKSolver, avtomaturad Seqmnili an 
daniSnuli mmarTveli mrudiT, CarTeT animaciis reJimi, gadadiT 
saWiro kadrze da damxmare obieqtebi gadaaadgileT mmarTveli mru-
dis kvanZebSi. Zvlebis jaWvi ganaxlebuli mrudis formas miiRebs. 
mocemuli operacia gaimeoreT, sakvanZos saxiT Semdgomi kadris 
momarTviT, da a.S.  

personaJuli anawyobebi 

personaJebis animaciis samuSaos gasaioleblad 3ds max-Si gam-
oiyeneba obieqtebis dajgufebebis specialuri saxesxvaoba _ per-
sonaJuli anawyobi (character assembly).  

personaJuli anawyobi iZleva saSualebas jgufSi gaerTiandes 
kompiuteris personaJis Semadgeneli elementebis sruli mTlianoba: 
sxeulis garsis bade, ConCxis Semadgeneli obieqti-Zvlebis sistema, 
damxmare obieqtebi, romlebic daniSnulia animaciis dros Zvlebis 
manipulirebis gasaioleblad, da a.S. mas mere, rac personaJuli an-
awyobi Seqmnilia, masTan, rogorc erTian mTlianobasTan SeiZleba 
gamoviyenoT sxvadasxva operacia, iseTi rogoricaa animaciis Cat-
virTva an Senaxva. Cveulebrivi jgufisgan gansxvavebiT, personaJuli 
anawyobi iZleva saSualebas, mis Semadgenel calkeul elementebTan 
sxvadasxvagvari moqmedebebi Catardes da am dros ar moiTxovs jgu-
fis gaxsnis brZanebis Sesrulebas. amavdroulad personaJuli an-
awyobis dablokvac SeiZleba da maSin mis elementebTan misasvleli 
ixureba, rogorc obieqtebis Cveulebrivi jgufis SemTxvevaSi.  

personaJuli anawyobebis Sesaqmnelad da mosamarTad gan-
sazRvruli brZanebebi winamdebare versiebSi moTavsebulia meniuSi 
Character- Si, Tu versiaSi es meniu ar arsebobs, gamoiyeneT miS Ses-

aqmnelad Customize   User Interface 

personaJuli anawyobis Seqmna 

personaJuli anawyobis Sesaqmnelad moamzadeT personaJis bade, 
SeqmeniT ConCxi obieqti-Zvlebisgan da moaTavseT is badis qveS, 
rogorc naCvenebia magaliTisTvis nax. 3.53.-ze. ConCxs SeiZleba 
hqondes nebayoflobiTi ganStoebebi, sxeulis garsTan ki SeiZleba 
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gamoyenebuli iyos modifikatori Skin, romelic misi deformaciis 
SesaZleblobas gvaZlevs.  

 

(nax. 3.53. obieqtebis nakrebi, romlebic gamzadebulia personaJul 
anawyobSi gasaerTianeblad) 

amoarCieT yvela obieqti, romlebmac anawyobi unda Seadginon da 

SeasruleT menius brZaneba Character  Create Character (personaJi  
personaJis Seqmna). personaJis fexebis qveS, anu im koordinatul 
sibrtyeze, romelzec is aris moTavsebuli, gamoCndeba Seqmnili per-
sonaJuli anawyobis niSani (nax. 3.54). am niSans Seqmnili personaJuli 
anawyobis saamwyoblo kvanZs (node) uwodeben. saamwyoblo kvanZebs 
gulisxmobis mixedviT mieniWeba saxelebi Character01, Character02 da 
a.S.  
 

 

nax. 3.54. personaJis fexebis qveS gaCndeba Seqmnili personaJuli 
anawyobis saamwyoblo kvanZis niSani) 

Tu am niSans amoarCevT, sabrZanebo panel Modify-ze gaCndeba per-
sonaJuli anawyobis parametrebis xveulebi, romelTa marTvis ele-
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mentebi ganxilulia SemdgomSi ganyofilebaSi `personaJuli an-
awyobis momarTva panelze Modify~.  

personaJuli anawyobebis operaciebi 

personaJul anawyobebs sxvadasxva operacia utardebaT meniu 
Character-is brZanebebis meSveobiT. aRniSnul meniuSi Semdegi brZane-
bebia:  

 Destroy Character (personaJis dangreva) _ es brZaneba xelmisawv-
domia mxolod amorCeuli saamwyoblo kvanZis SemTxvevaSi. auqmebs 
saamwyoblo kvanZis niSans da personaJuli anawyobis Semadgenel 
obieqtebs erTmaneTisgan damoukideblebs xdis, rogorc iyo an-
awyobis Seqmnamde;  

 Lock (blokireba), Unlock (ganblokva) _ brZanebebi xelmisawvdo-
mia mxolod saamwyoblo kvanZis amorCeuli niSnis SemTxvevaSi. 
blokireba gamoricxavs personaJuli anawyobis calkeuli nawilebis 
amorCevas da am SemTxvevaSi misi amorCeva SeiZleba, rogorc erTi 
mTlianis. blokirebis Semdeg saamwyoblo kvanZis niSani qreba. 
ganblokil personaJul anawyobSi amorCevisTvis xelmisawvdomia misi 
Semadgeneli nebismieri obieqti;  

 Save Character (personaJis Senaxva) _ inaxavs personaJuli an-
awyobis yvela Semadgenel nawils, animaciis gasaRebebis CaTvliT, 
aseve saamwyoblo kvanZis niSans misi Semdgomi ganTavsebisTvis imave 
an sxva scenaSi, brZanebis Insert Character saSualebiT. personaJuli 
anawyobi inaxeba *.chr formatis failSi;  

 Insert Character (personaJis Casma) _ mimdinare scenaSi svams per-
sonaJul anawyobs, romelic adre Seinaxa brZanebiT Save Character. 
Casma xorcieldeba scenis wertilSi imave koordinatebiT, romlebic 
hqonda Senaxul anawyobs;  

 Set Skin Pose (sawyisi pozis dadgena) _ personaJis ConCxis 
Semadgeneli Zvlebis mimdinare mdebareobasa da orientacias inarCu-
nebs sawyisi pozis saxiT. sawyis pozas (skin pose) uwodeben per-
sonaJis pozas, romelic mTeli simaRliT dgas mxrebis siganeze 
gaSlili fexebiTa da mxrebis doneze gaSlili xelebiT (ix. nax. 
3.54). swored aseT pozas aniWeben personaJis sxeulis bades (skin _ 
sxeulis garsi, aqedanve modis pozis saxelwodeba), radgan am 
pozaSi yvelaze mosaxerxebelia sxeulis garsze ConCxis Zvlebis 
zemoqmedebis zonebis momarTva. animaciis momarTvaze gadasvlisas 
sawyisi poza irRveva. personaJis sawyisi pozis Senaxva im mizniT 
xdeba, rom animaciis momarTvisas nebismier momentSi iyos Sesa-
Zlebeli masTan dabruneba, Tu sxeulis garsze Zvlebis zemoqmedebis 
zonebis momarTvisas raime naklovanebebi iqneba aRmoCenili; 
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 Assume Skin Pose (sawyisi pozis miReba) _ personaJs aiZulebs 
miiRos is poza, romelic adre iyo Senaxuli sawyisis saxiT, brZane-
bis Set Skin Pose-is saSualebiT; 

 Skin Pose Mode (sawyisi pozis reJimi) _ personaJs aiZulebs 
sawyisi poza miiRos da aZlevs saSualebas, is daazustos ConCxis 
Zvlebis gadaadgilebis, mobrunebis an masStabirebis xarjze. sawyisi 
pozis reJimis gamorTvis Semdeg personaJi im pozas iRebs, romelic 
hqonda animaciis mimdinare kadrSi.  

personaJuli anawyobis momarTva panelze Modify 

proeqciis nebismier fanjaraSi personaJuli anawyobis saamwyob-
lo kvanZis niSnis amorCevisas sabrZanebo panelze Modify (Secvla) 
gamoCndeba parametrebis xveulebi (nax. 3.55).  

xveul Character Assembly-s marTvis elementebis meSveobiT per-
sonaJuli anawyobis mosamarTad, Semdegi moqmedebebi SeasruleT:  

1. personaJis sawyisi mdebareobis dasadgenad, animaciis msvlelo-
bisas misTvis aseTi pozis misaniWeblad an sawyisi pozis momarTvis 
reJimze gadasasvlelad, ganyofileba Skin Pose-is sami Rilaki gam-
oiyeneT, romlebic daniSnulebisa da gamoyenebis mixedviT savsebiT 
analogiurni arian wina ganyofilebaSi ganxiluli meniu Character-is 
Sesabamisi brZanebebisa. 
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(nax. 3.55. personaJuli anawyobis parametrebis xveulebi Character 
Assembly da Character Members panelze Modify) 

2. jguf Display-s mricxvelis Icon Size (niSnis zoma) meSveobiT 
daadgineT saamwyoblo kvanZis zoma. xSirad personaJis animaciis 
Sesayovneblad (gadasavadeblad) iyeneben mis gamartivebul versias 
poligonebis naklebi ricxviT (dabali gadawyvetis bades). es aC-
qarebs ekranis gadaxatvas da aiolebs animaciis process. Tu per-
sonaJuli anawyobis SemadgenlobaSi CarTulia personaJis sxeulis 
elementebi poligonebis rogorc Semcirebuli, ise sruli ricxviT, 
maSin gamoiyeneT jguf Display-s gadamrTveli asaxulobis erT-erTi 
variantis amosarCevad:  

 Low Res Objects (mcire gadawyvetis obieqtebi) _ proeqciis 
fanjrebSi gamoisaxeba mxolod personaJuli anawyobis Semadgeneli 
obieqtebi, romlebic xveulSi Character Members aRniSnulia almebiT 
Low Res; 

 Full Res Objects (sruli gadawyvetis obieqtebi) _ proeqciis 
fanjrebSi gamoisaxeba mxolod is obieqtebi, romlebic ar aris aR-
niSnuli almebiT Low Res xveulSi Character Members; 
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 All Objects (yvela obieqti) _ proeqciis fanjrebSi gamoisaxeba 
orive tipis obieqtebi.  

3. imisaTvis, rom personaJis ukve ganxorcielebuli animacia 
SeinaxoT personaJuli anawyobis SemadgenlobaSi, gaauqmoT animaciis 
yvela gasaRebis moqmedeba an CatvirToT animacia, romelic manamde 
sxva personaJisTvis iyo momarTuli, mimdinare personaJisTvis misi 
gamoyenebis mizniT _ gamoiyeneT ganyofileba Animation-is Semdegi 
Rilakebi:  

 Insert Animation (animaciis Casma) _ iwvevs dialoguri fanjris 
Merge Animation (animaciis SeerTeba) gamoCenas, romelic dawvrilebiT 
aris ganxiluli I TavSi `samganzomilebiani scenebis animacia~, da 
amavdroulad xsnis failis asarCev tipiur fanjaras, raTa Catvir-
Tos adre Senaxuli animacia. dialoguri fanjris meSveobiT Sesa-
Zlebelia, romelime personaJisTvis momarTuli animacia gamoiyenoT 
sul sxva personaJisTvis ConCxis ierarqiuli struqturidan; 

 Save Animation (animaciis Senaxva) _ personaJuli anawyobis ani-
macias inaxavs *.anm an *.xml formatis failis saxiT. orive faili 
Seicavs rogorc personaJis Semadgeneli nawilebis aRweras, ise maTi 
animaciis parametrebs. formatebis sxvaoba imaSi mdgomareobs, rom 
*.anm failebis wakiTxva da interpretireba SeiZleba mxolod 3ds 

max-is programaSi. *.xml-is tipis failebi ki inaxaven informacias 
teqsturi saxiT XML-is enaze, ase rom, maTi redaqtireba SeiZleba 
Cveulebrivi teqsturi redaqtoriT, Tumca ki amisaTvis unda iyoT 
mocemuli enis `guru~;  

 Reset All Animation (mTeli animaciis CamoSveba) _ auqmebs per-
sonaJuli anawyobis yvela elementis yvela animaciur gasaRebs.  

 
xveulSi Character Members (ix. nax. 3.55) CamoTvlilia mimdinare 

personaJul anawyobSi Semavali yvela Semadgeneli elementi. Rilak 
Add-is meSveobiT SeiZleba anawyobis SemadgenlobaSi axali elemen-
tebis damateba. daawkapuneT Rilakze, Semdeg ki saWiro obieqtze 
proeqciis nebismier fanjaraSi. Rilaki Remove iZleva saSualebas 
anawyobis Semadgenlobidan waiSalos nebismieri elementi, romelTa 
saxelebic amorCeulia xveulis siaSi. jguf Low Res-is almebi iZleva 
saSualebas elementebis siaSi moiniSnos is elementebi, romlebic 
unda gamoCndes proeqciis fanjrebSi xveul Character Assembly-s 
ganyofilebaSi Display gadamrTvel Low Res Objects-is momarTvisas.  

parametrebis SekavSireba da marTvis SekveTili 

(damzadebuli) elementebi 

3ds max-Si parametrebis SekavSireba gulisxmobs, erTi tipis 
obieqtebis parametrebi CavayenoT garkveul funqciur 
damokidebulebaSi sxva obieqtebis parametrebze, romlebic 
mmarTvelebi arian, ase rom, mmarTveli parametris cvlilebisas 
damokidebulebic icvleba.  
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msgavsi SesaZlebloba realizebulia animaciis kontrolioris 
Expression (algoriTmuli gamoxatuleba) saxiT. Tumca 3ds max-Si par-
ametrebis SekavSireba gaiolebulia da avtomatizirebuli, risTvi-
sac gaCnda specialuri instrumentebi. amavdroulad ganagrZobs 
arsebobas animaciis kontroliori Expression.  

parametrebis SekavSireba animaciisTvis gamoiyeneba. magaliTad, 
avtomanqanis modelirebisas saWiroa, rom saWis mobrunebis dros 
borblebic mobrundes garkveuli kuTxiT. amisaTvis sakmarisia, saWis 
orientaciis kuTxis parametri mis koordinatTa lokalur sistemaSi 
SeukavSirdes borblebis kuTxur mdebareobas maTi lokaluri 
koordinatebis saWiro RerZTan mimarTebaSi. SekavSirebis dros 
daSvebulia proporciulad SekavSirebuli parametrebis koeficien-
tebis miTiTeba da kontrolior Expression-Si gamoyenebulis msgavsi 
algoriTmuli gamoxatulebebis formireba. sxva magaliTia navTis 
lampis animacia. fiTilis misawodebel gorgolaWs abrunebT da ali 
ufro mkveTrad inTeba. es miRweulia gorgolaWis mobrunebis Seer-
TebiT im obieqtis mdebareobasTan, romelic fiTils gamoxatavs, 
aseve sinaTlis wyaros sikaSkaSesTan, romelic cecxlis naTebis im-
itirebas axdens da aseve SesaZlebelia, im nawilakebis raodeno-
basTanac, romlebic cecxlis naperwklebsa da kvamls qmnian. erT-
maneTTan SekavSireba SeiZleba nebismieri sxvadasxvagvari paramet-
ris, mxolod is aris saWiro, rom maT erTnairi zomebi hqondeT, anu 
orive iyos an skalari, an veqtori. 

xSirad iyeneben samarTavi parametrebis SekavSirebas Point-is an 
Dummy-s tipis fuWi damxmare obieqtis orientaciasTan an mdebareo-
basTan. 3ds max-Si aseve gaCnda specialuri damxmare obieqtebi, rom-
lebic Manipulators-is saxesxvaobas miekuTvneba da daniSnulia scenis 
sxva obieqtebis mier samarTavad parametrebis SekavSirebis xarjze. 
manipulatorebi ganxiluli iqneba qvemoT ganyofilebaSi `proeqciis 
fanjrebSi manipulatorebis Seqmna~.  

3ds max-is kidev erTi Taviseburebaa marTvis sakuTari elementebis 
Seqmnis SesaZlebloba _ mricxvelebis, mcocebis, gadamrTvelebis, 
feris nimuSebis da a.S., romlebic Cndebian sabrZanebo panelze Modi-

fy da Tavdapirvelad arafers marTaven. Tqven SegiZliaT obieqtis 
nebismieri parametri SearCioT, magaliTad, misi mdebareoba erT-erT 
koordinatul RerZze da SeakavSiroT es parametri im sididesTan, 
romelsac mmarTveli elementi miuTiTebs, vTqvaT, mricxvelTan an 
mcocTan. amis Semdeg obieqtis mdebareobis marTva SeiZleba 
mricxvelSi koordinatTa zusti mniSvnelebis Seyvanisas an mcocis 
gadaCoCebiT. marTvis aseTi elementebis Seqmnisa da gamoyenebis mim-
devroba ganxiluli iqneba SemdgomSi ganyofilebaSi `marTvis 
SekveTili elementebis Seqmna~.  

obieqtis parametrebis SesakavSireblad aucilebeli instrumen-
tebi aqtiurdeba qvemenius Wire Parameters-is (parametrebis SekavSire-
ba) ori brZanebiT, romlebic meniu Animation-is qveda nawilSia mo-
Tavsebuli. es brZanebebia Wire Parameters (parametrebis SekavSireba) 
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da Parameter Wire Dialog (parametrebis SekavSirebis dialogi). brZaneba 
Wire Parameters aris aseve meoTxed meniuSi, romelic gamoiZaxeba 
obieqtze Tagvis marjvena Rilakis dawkapunebiT.  

parametrebis SekavSireba 

parametrebis SesakavSireblad SeqmeniT scena, romelic minimum 
or obieqts mainc Seicavs, romelTagan erTi iqneba samarTavi, meore 
_ mmarTveli. meti garkveulobisTvis saWiroa primitivi-sferos ra-
diusis SekavSireba primitiv-paralelepipedis ganTavsebis simaRles-
Tan, koordinatTa globalur sistemaSi. Sedegad paralelepipedis 
RerZ Z-is gaswvriv gadaadgilebis animaciis dros SeiniSneba sferos 
zomebis animacia.  

zogadad obieqtis mdebareoba koordinatTa globalur sistemaSi 
mieTiTeba veqtoriT, anu ricxv-koordinatTa sameuliT X, Y da Z. 
sferos radiusi aris skalaruli ricxvi mcuravi wertiliT. radi-
usTan SeiZleba mxolod erT-erTis mibma skalaruli sidideebidan, 
romlebic miuTiTeben paralelepipedis mdebareobas koordinatTa 
yoveli RerZis mimarT. 3ds max-Si obieqtebis mdebareobis animacias 
gulisxmobiT marTavs kontroliori Position XYZ, romelic Tavis 
SemadgenlobaSi rTavs yoveli koordinatis marTvis gancalkevebul 
biliks _ X Position, Y Position da Z Position. amaSi dasarwmuneblad, gax-
seniT dialoguri fanjara Track View _ Curve Editor da CarTeT mimdi-
nare kontroliorebis gamosaxulebis reJimi. Tu rogor unda amis 
gakeTeba, ganxiluli iyo winamdebare TavSi. gaSaleT ierarqiuli xis 
toti Objects  Box01  Transform. raki paralelepipedis mdebareobis 
animacia ar momxdara, X Position, Y Position da Z Position-is yovel 
bilikze inaxeba paralelepipedis Sesabamisi koordinatebis mniS-
vneloba, mcuravi wertilidan ricxvis msgavsad. am ricxvebis dasan-
axad bilikebis Cvenebis fanjara unda gadarToT Dope Sheet-is reJim-
Si. primitiv-sferos parametr Radius-is biliki mdebareobs ier-
arqiuli xis totze Objects  Sphere01  Pbject (Sphere). am bilikze 
aseve inaxeba radiusis statikuri mniSvneloba mcuravi wertilidan 
ricxvis saxiT (nax. 3.56). primitivi-sferos parametr Radius-is 
SekavSirebas ganvaxorcielebT primitiv-paralelepipedis parametr-
Tan Z Position.  

proeqciis fanjaraSi ganaxorcieleT parametrebis SekavSireba 
interaqtiul reJimSi. amisaTvis amoarCieT samarTavi obieqti (Cvens 
SemTxvevaSi _ sfero) da SeasruleT ZiriTadi menius brZanebaTa 
jaWvi Animation  Wire Parameters  Wire Parameters. proeqciis aqtiur 
fanjaraSi samarTavi obieqtis gamosaxulebis sapirispirod gam-
oCndeba konteqsturi meniu ori qvemeniuTi _ Transform da Object 

(Sphere). maTgan pirveli Seicavs gardaqmnis yvela parametris sias, 
meore ki _ obieqtis parametrebis yvela maxasiaTeblis sias. amoir-
CieT meniuSi samarTavi parametri, magaliTad, Radius, da daawkapuneT 
Tagvis RilakiT. meniu gaqreba, sferodan ki kursorTan erTad gai-
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Wimeba punqtiruli xazi, romelic miuTiTebs, rom programa para-
metrebis SekavSirebis reJimSia.  
 

 

(nax. 3.56. dialoguri fanjara Track View _ Dope Sheet iZleva saSu-
alebas darwmundeT SekavSirebisTvis daniSnu-li parametrebis 
tipebis SesabamisobaSi) 

 

 



 256 

(nax. 3.57. meniu sferos yvela parametris siiTurT iZleva saSu-
alebas amoirCioT samarTavi parametri SesakavSireblad) 

kursori gadaaCoCeT paralelepipedTan da daawkapuneT Tagvis 
RilakiT. gamoCndeba paralelepipedis parametrebis meniu, romelSic 
unda amoirCioT mmarTveli parametri. magaliTad, SeasruleT brZane-

baTa jaWvi Transform  Position  Z Position (nax. 3.58).  
 

 

(nax. 3.58. meniu paralelepipedis yvela parametris siiT iZleva 
saSualebas amoirCioT mmarTveli parametri SesakavSireblad) 

gamoCndeba dialoguri fanjara Parameters Wiring (nax. 3.59). 
fanjris marcxena da marjvena nawilebSi gamoisaxeba scenis 
obieqtebis ierarqiuli xe, iseTive, rogoricaa bilikebis dasaT-
valierebel fanjaraSi. am dros fanjris marcxena mxares xeze gam-
oiyofa obieqtis parametri, romelic arCeulia, rogorc samarTavi 
(mocemul SemTxvevaSi sferos radiusi). xolo xeze fanjris 
marjvena mxares _ mmarTveli parametri (mocemul SemTxvevaSi par-
alelepipedis mdebareobis koordinati Z RerZis mixedviT). saWiroa 
SekavSirebuli parametrebis gavlenis mimarTulebis miTiTeba, dia-
loguri fanjris centralur nawilSi jguf control direction-is 
(zemoqmedebis mimarTuleba) erT-erT isrian Rilakze dawkapunebiT. 
daawkapuneT isrian Rilakze, romelic marcxnisken miuTiTebs, raTa 
miiRoT saSualeba, marToT radiusi paralelepipedis ganTavsebis 
simaRlis Secvlis xarjze. Tu daawkapunebT Rilakze isriTurT, ro-
melic marjvnisken miuTiTebs, maSin piriqiT, paralelepipedis Z-
koordinati damokidebuli gaxdeba sferos radiusze. Tu daaw-
kapunebT Rilakze ormxrivi isriT, maSin parametrebis zegavlena or-
mxrivi iqneba. gavlenis mimarTulebis miTiTebis Semdeg, daawkapuneT 
Rilaks Connect da daxureT dialoguri fanjara, Rilak Close-ze 
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dawkapunebiT, romelic fanjris dasaTaurebis striqonis marjvena 
mxares aris ganTavsebuli. SekavSireba dasrulebulia.  

sfero gauCinardeba. axla misi radiusi Tanatolia paralelepi-
pedis mimdinare Z-koordinatisa, romelic Tavis mxriv 0-is tolia, 
radgan paralelepipedi Seqmnili iyo fanjris sibrtyeze zemodan 
xediT. scadeT gadaaadgiloT paralelepipedi zemoT-qvemoT, da 
Tqven dainaxavT, sfero xan izrdeba, xan Semcirdeba. Tu gada-
aadgilebT paralelepipeds XY koordinatuli sibrtyis qvemoT, 
koordinat Z-is uaryofiTi mniSvnelobis adgilas, maSin sfero ar 
gamoCndeba _ is gaqreba, radgan radiusi ar SeiZleba iyos uaryof-
iTi ricxvi. paralelepipedis gadaadgileba globaluri koordi-
natebis sxva RerZebis gaswvriv, X an Y, ar aisaxeba sferos zomebze.  
 

 

(nax. 3.59. dialoguri fanjara Parameters Wiring Seicavs yvela 
aucilebel elements parametrebis kavSiris samarTavad). 

parametrebis kavSiris modifikacia 

parametrebis dadgenil kavSirSi cvlilebebis Sesatanad ZiriTadi 

menius brZanebebis Semdegi jaWvi SeasruleT: Animation  Wire Parame-

ters  Parameter Wire Dialog, raTa gamoiwvioT dialoguri fanjris Pa-

rameters Wiring-is gamoZaxeba. meti garkveulobisTvis gavagrZeloT 
wina magaliTi, sferosa da paralelepipedis parametrebis kavSirSi 
koreqtivebis SetaniT. dae sferos radiusi damokidebuli iyos par-
alelepipedis gadaadgilebaze ara pirdapir, aramed garkveuli 
koeficientiT.  

daawkapuneT Rilaks durbindis gamosaxulebiT, ierarqiuli xis 
marcxena fanjris Tavze, raTa avtomaturad ipovoT da amoirCioT 
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damokidebuli parametri, am SemTxvevaSi _ obieqt Sphere01-is Radius. 
Semdeg daawkapuneT iseTive Rilaks ierarqiis marjvena xis Tavze. 
moxdeba obieqt Box01-is mmarTveli parametris _ Z Position-is avtoma-
turi gamoyofa. fanjris marcxena naxevris qveda nawilSi, warweris 
Expression for Radius (algoriTmuli gamoxatuleba radiusisTvis) Tavze 
dainaxavT striqons Z_Position. es imas niSnavs, rom radiusi jer 
kidev moimarTeba paralelepipedis mdebareobis Z-koordinatis 
zustad Tanabrad.  
 

 

(nax. 3.60. dialoguri fanjris Parameters Wiring marcxena qveda min-
dorSi Secvlilia algoriTmuli gamoxatuleba sferos radi-
usisTvis) 

Tagvis RilakiT daawkapuneT striqon Z_Position-is dasawyisSi da 
parametrebis SemakavSirebel algoriTmul gamoxatulebaSi SeitaneT 
saWiro cvlilebebi. magaliTad, SeitaneT proporciulobis ricxo-
brivi koeficienti, vTqvaT, 0.5, mis mere ki gamravlebis niSani `*~, 
rogorc naCvenebia nax. 3.60.-ze. ar dagaviwydeT, rom ricxvis mTeli 
da wiladi nawilebi erTmaneTisgan unda iyos gamoyofili ara 
mZimiT, aramed wertiliT.  

daxureT dialoguri fanjara. scadeT isev gadaaadgiloT par-
alelepipedi zemoT-qvemoT. axla sfero izrdeba gadaadgilebis 
sididis ara zustad proporciulad, aramed orjer ufro nela. par-
alelepipedis gadaadgilebisas Z = 0 sibrtyis qvemoT, sfero 
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TvalTaxedvidan qreba _ radiusi xom ar SeiZleba iyos uaryofiTi. 
am Seusabamobis gasauqmeblad, kidev erTxel SeiZleba dabruneba di-
alogur fanjaraSi Parameters Wiring da sferos radiusisTvis algo-
riTmuli gamoxatulebis damatebiT Sesworeba, misi brWyalebSi 
CasmiTa da mis win ricxvis modulis gamoTvlis funqciis saxelis 
CaweriT _ abs. axla kubis gadaadgilebisas rogorc Z = 0 sibrtyis 
zemoT, ise qvemoT, sferos zoma erTnairad Seicvleba.  

manipulatorebis Seqmna proeqciis fanjrebSi 

Bones-is obieqtebis jaWvis animaciis dros xSirad mouxerxebeli 
xdeba IK-jaWvebis calkeuli Zvlebis an mmarTveli jvaredinebis ma-
nipulireba, gansakuTrebiT, Tu Zvlebi personaJis sxeulis garsis 
qveS arian dafarulni. am SemTxvevaSi iyeneben 3ds max-is spcialur 
damxmare obieqtebs _ manipulatorebs. arsebobs manipulatorebis 
sami tipi: Cone Angle (konusisebri kuTxe), Plane Angle (brtyeli kuTxe) 
da Slider (mcoci). manipulatorebi, iseve rogorc yvela damxmare 
obieqti, kvlav ar iwarmoeba scenis gamosaxulebis vizualizaciis 
dros da Cans mxolod proeqciis fanjrebSi. manipulators Cone An-

gle aqvs konusis forma, Plane Angle-s _ berketis forma, romelic 
joistiks waagavs, Slider-s ki _ Skalis forma, romlis gaswvriv Sesa-
Zlebelia mcocis samkuTxa mZravis gadaadgileba, rogorc naCvenebia 
nax. 3.61.-ze. manipulator-mcocs marTvis ramdenime elementi aqvs, 
romlebic naxatze aris gamosaxuli da romelTa gamoyenebis 
Sesaxebac qvemoT visaubrebT.  

 
proeqciis fanjaraSi manipulatoris Seqmnisa da obieqtis saWiro 

parametrTan (magaliTad, jaWvis erT-erTi Zvlis orientaciis 
kuTxesTan) misi abstraqtuli parametris SeerTebis Semdeg SeiZleba 
am Zvlis marTva, misi gamoyofis gareSe da isec ki, rom is ar Candes 
kvlav sxeulis garsis qveS asaxulobis tonirebul reJimSi.  
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(nax. 3.61. damxmare obieqti-manipulatorebi, marcxnidan marjvniv: 
konusisebri kuTxe, brtyeli kuTxe, mcoci). 

manipulatorebis Seqmnisa da momarTvis mimdevroba 

nebismieri tipis manipulatoris Sesaqmnelad Semdegi moqmedebebi 
SeasruleT:  

1. daawkapuneT sabrZanebo panelis Create Rilaks Helpers (damxmare 
obieqtebi). mocemuli kategoriis obieqtebis saxesxvaobebis gaSlil 
siaSi amoarCieT striqoni Manipulators. 

2. xveulSi Object Type daawkapuneT erT-erT Rilakze _ Cone Angle, 

Plane Angle an Slider. 
3. Sesaqmneli manipulatoris parametrebis sawyisi mniSvnelobebi 

momarTeT xveulSi Parameters, romelic gamoCndeba sabrZanebo pan-
elze Create. am parametrebis momarTva manipulatoris Seqmnis 
Semdegac SegiZliaT, misi amorCeviTa da sabrZanebo panel Modify-ze 
gadarTviT.  

4. manipulator-mcocis Sesaqmnelad ubralod daawkapuneT proe-
qciis im wertilSi, sadac unda moTavsdes manipulatori. kuTxis 
parametrebis mmarTveli manipulatorebis Sesaqmnelad daawkapuneT 
da gadaaadgileT kursori, manipulatorisTvis saWiro zomis mini-
WebiT. manipulatoris Seqmnis reJimis gamosarTvelad Tagvis 
marjvena Rilakze daawkapuneT.  

manipulator Cone Angle-isTvis SesaZlebelia Semdegi parametrebis 
momarTva:  

 Angle (kuTxe) _ konusis wveroze kuTxis sididis sawyisi mniS-
vneloba;  

 Distance (manZili) _ manZili wverodan konusis Seqmnamde; 

 Use Square (kvadratis gamoyeneba) _ konusis piramidad gada-
qcevis alami; 

 Aspect (proporciebi) _ piramidis Sesaqmneli ganivi zomebis 
Sesabamisoba. 

Plane Angle-is manipulatorebisTvis Semdegi parametrebis momarTva 
SeiZleba:  

 Angle _ manipulatoris berketis daxris kuTxis sididis sawyisi 
mniSvneloba; 

 Distance _ berketis saxeluris sigrZe; 

 Size _ manipulatoris saerTo zoma.  
Slider-is manipulatorebisTvis Semdegi parametrebis momarTva 

SeiZleba:  

 Name (saxeli) _ mcocis mier samarTavi parametris saxeli, ro-
melic gamoCndeba Skalis marjvena napirze, ricxobrivi mniSvnelis 
win; 
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 Value (mniSvneloba) _ mcocis mier miTiTebuli parametris 
sawyisi mniSvneloba; 

 Minimum (minimumi), Maximum (maqsimumi) _ manipulatoris Ska-
lis minimaluri da maqsimaluri mniSvnelobebi; 

 X Position, Y Position _ mcocis mdebareobis koordinatebi proe-
qciis fanjris sazRvrebSi. mniSvneloba (0; 0) Seesabameba fanjris 
marcxena zeda kuTxes, (1; 1) _ marjvena qveda kuTxes.  

 Width (sigane) _ Skalis sigrZis masStabi procentebSi;  

 Snap (mibma) _ alami, romelic rTavs mcocis ricxobrivi mniS-
vnelobebis wanazardebis fiqsirebuli nabijis reJims im sidideze, 
romelic miTiTebulia mricxvelSi Snap Value (mibmis nabiji);  

 Hide (dafarva) _ alami, romlis momarTvisas mcoci trialdeba 
(ixveva) da ekranze rCeba mxolod niSani `pliusi~ da mcocis gada-
adgilebis markeri.  

manipulatorebi Cone Angle da Plane Angle gamoiyureba rogorc sam-
ganzomilebiani obieqtebi. maTi gadaadgilebis, mobrunebis an 
masStabirebisTvis gamoiyeneba igive instrumentebi, rac sam-
ganzomilebiani scenis nebismieri sxva obieqtis gardaqmnisTvis. 

manipulatori Slider odnav sxvagvarad moqmedebs. is yovelTvis 
Cndeba proeqciis aqtiur fanjaraSi erTsa da imave adgilas, iq, sa-
dac iyo Seqmnili. magaliTad, Tu mcocs SeqmniT proeqciis fanjris 
marcxena zeda kuTxeSi Front (winxedi), Semdeg ki gaaaqtiurebT proe-
qciis fanjaras Top (xedi zemodan), mcoci gaqreba fanjaraSi 
winxedidan da gamoCndeba zemodan xedis fanjris zeda marcxena 
kuTxeSi. igive exeba perspeqtiuli proeqciis fanjrebsac, gadamRebi 
kamerebis fanjrebis CaTvliT. 

proeqciis fanjris farglebSi mcocis gadasaadgileblad gam-
oiyeneT mcocis parametrebis xveulis mricxvelebi X Position, Y Posi-

tion, romelic Cndeba sabrZanebo panel Modify-ze misi amorCevis 
Semdeg. mcocis xeliT gadaadgilebac aris SesaZlebeli, in-
teraqtiul reJimSi. daawkapuneT Rilaks Select and Manipulate instru-
mentebis mTavar panelze an daawkapuneT mcocze Tagvis marjvena 
RilakiT da meoTxed meniuSi amoarCieT brZaneba Manipulate. mcoci 
mwvane fers miiRebs, rac mis aqtiurobaze mianiSnebs. mcocis Skalis 
marcxena boloSi daawkapuneT gadaadgilebis markerze, romelsac 
kvadratis saxe aqvs da gadaaCoCeT is proeqciis fanjris farglebSi.  

mcocis Skalis sigrZis xeliT Sesacvlelad, rac aucilebeli 
xdeba mcocis mier samarTavi parametris zustad mosamarTad, manip-
ulirebis reJimSi daawkapuneT rombis saxis gaWimvis markerze, Ska-
lis marjvena napirSi da gaWimeT saWiro zomamde. 

Tu manipulirebis reJimSi daawkapunebT niSanze `pliusi~ mcocis 
Skalis marcxena boloSi, maSin is Setrialdeba (Seixveva) da ekran-
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ze darCeba mxolod gadaadgilebis markeri da niSani `pliusi~. 
mcocis aRsadgenad isev daawkapuneT Rilaks `pliusi~.  

mmarTveli parametrebiT manipulireba 

manipulatorebi maTi Seqmnis Semdeg arafers marTaven, Tumca aqvT 
erTgvari abstraqtuli parametrebi, romlebis SekavSirebac SeiZleba 
nebismieri obieqtis samarTav parametrebTan. 

manipulatorebs Cone Angle da Plane Angle aqvT mxolod erTi 
mmarTveli parametri, romelic SeerTebas uSvebs _ Angle. konusisebr 
kuTxes es parametri SeiZleba Seecvalos 0-dan 180-mde, brtyels ki _ 
nulidan im mniSvnelebamde, romlebic mxolod kompiuteris ganmt-
virTveli (ganmmuxtveli) badis mier aris SezRuduli, Tanac rogorc 
dadebiT, ise uaryofiT mniSvnelebamde. mcocTan SeerTebas uSvebs 
mxolod sami parametri: Value, min Val (minimaluri mniSvneloba) da 
Max Val (maqsimaluri mniSvneloba).  

manipalutorebis mmarTveli parametrebis Sesacvlelad Tavda-
pirvelad saWiroa gadaerToT manipulirebis reJimSi, instrumentebis 
mTavari panelis Rilakze Select and Manipulate dawkapunebiT an manipu-
latorze Tagvis marjvena RilakiT dawkapunebiT da meoTxed meniuSi 
brZaneba Manipulate-is arCeviT. 

obieqt Cone Angle-is manipulirebisTvis kursori daayeneT wreze, 
romelic konusis safuZvelSi Zevs. wre wiTel fers miiRebs. daaw-
kapuneT Tagvis Rilaks da gadaaCoCeT kursori, konusis wveroze 
kuTxis cvlilebisTvis Tvalyuris midevnebiT. am dros amo-
tivtivebuli mokarnaxis fanjaraSi aisaxeba manipulatoris saxeli, 
magaliTad, Cone Angle Manipulator01, aseve konusis wverosTan kuTxis 
mimdinare mniSvneloba (nax. 3.62). 

obieqt Plane Angle-is manipulirebisTvis kursori momarTeT manip-
ulatoris berketze da marcxniv-marjvniv gadaaCoCeT. berketi Tavisi 
fuZis irgvliv imoZravebs. am dros rogorc konusiseburi kuTxis 
SemTxvevaSi, amotivtivebuli mokarnaxis fanjaraSi aisaxeba manipu-
latoris saxeli da kuTxis mimdinare mniSvneloba. SeiZleba berket-
is ramdenime sruli brunis ganxorcieleba, am dros kuTxis mniS-
vneloba monotonurad gaizrdeba.  
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nax. 3.62. damxmare obieqtiT Cone Angle manipulireba 

obieqt Slider-is manipulirebisTvis, manipulirebis reJimis 
CasarTvelad daawkapuneT mcocis samkuTxa Zvraze da gadaaadgileT 
is marcxniv-marjvniv, mmarTveli parametris mniSvnelis kvaldakval.  

manipulatorebis Seqmna ConCxis Zvlebis samarTavad 

manipulatorebis Sesaqmnelad da maTi mmarTveli parametrebis 
SesaerTeblad Bones-is obieqtebis jaWvidan Zvlebis mobrunebis 
kuTxeebTan, aageT jaWvi Bones-is ramdenime SekavSirebuli obieqtis-
gan. SeqmeniT winxedis fanjaraSi erTi an ramdenime manipulatori, 
magaliTad brtyeli kuTxe an mcoci, rogorc naCvenebia nax. 3.63.-ze.  

mniSvnelovania imis gageba, koordinatTa romeli RerZebis 
irgvliv unda Sesruldes ama Tu im Zvlis mobruneba. yoveli Zvali 
brundeba Tavisi mSobliuri obieqtis koordinatTa Parent sistemaSi. 
Zireul Zvals ar aqvs mSobeli obieqti, amitomac trialdeba 
koordinatTa globalur sistemaSi. koordinatTa sistemis siaSi 
amoarCieT varianti World da gamoyaviT obieqti Bone01. naxavT, rom 
gardaqmnis konteineris veqtorTa sameulidan veqtori Y Tavsdeba 
Zvlebis jaWvis perpendikularul sibrtyeSi. Sesabamisad, Zireuli 
Zvali unda moabrunoT RerZ Y-is irgvliv. axla gadaerTeT 
koordinatTa sistemaSi Parent da amoarCieT Semdegi Zvali, Bone02. 
naxavT, rom Zvlebis jaWvis sibrtyis perpendikularulad gan-
Tavsdeba veqtori Z, Sesabamisad, Zvali Bone02 unda mobrundes RerZ 
Z-is irgvliv.  
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(nax. 3.63. Zvlebis sistema da ori manipulatori mzad aris para-
metrebis SesaerTeblad) 

darwmundiT, rom manipulirebis reJimi CarTulia. manipulirebis 
reJimis CarTul mdgomareobaSi yofnisas manipulatorebis para-
metrebis SekavSireba sxva obieqtebis parametrebTan SeuZlebelia. 
daawkapuneT manipulatorze Plane Angle Tagvis marjvena RilakiT da 
meoTxed meniuSi airCieT brZaneba Wire Parameters. gamoCenil meniuSi 
manipulatoris parametrebis siiTurT, SeasruleT brZanebaTa jaWvi 

Object (Plane Angle Manipulate)  Angle. kursori gadaaadgileT Zireul 
ZvalTan _ obieqt Bone01-Tan da masTan erTad gaiWimeba punqtiruli 
xazi. Zvalze daawkapuneT Tagvis RilakiT da meniuSi amoarCieT mo-
brunebis saWiro parametri. magaliTad, RerZ Y-is irgvliv Zvlis 

mosabruneblad, SeasruleT brZanebaTa jaWvi Transform  Rotation  Y 

Rotation. gamoCenil dialogur fanjaraSi Parameters Wiring miuTiTeT 
zemoqmedebis mimarTuleba, raTa manipulatoris parametri Angle 
zemoqmedebdes Zvlis Bone01-is parametrze Y Rotation da daawkapuneT 
Rilakze Connect.  

daxureT fanjara da manipulirebis reJimSi gadasasvlelad Sea-
mowmeT manipulatoris moqmedeba. obieqt Plane Angle-is berketis 
rxevisas Zireuli Zvali unda mobrundes Tavisi safuZvlis irgvliv 
im sibrtyeSi, romelSic Seqmnili iyo Zvlebis jaWvi (nax. 3.64).  

ganagrZeT manipulatorebis parametrebisa da Zvlebis SekavSireba. 
Cvens magaliTSi SeaerTeT manipulator-mcocis parametri Value Zval 
Bone02-is parametr Z Rotation-Tan. ar dagaviwydeT winaswar manipuli-
rebis reJimis gamorTva. SeamowmeT manipulatoris moqmedeba. man un-
da imuSaos, magram mis mier gamovlenili mmarTveli zemoqmedeba 
aSkarad didia: mcocis mZravis mcire SeZvris drosac ki jaWvis Zva-
li ramdenime bruns akeTebs pirvel ZvalTan Senawevrebis wertilSi. 
saWiroa, pirvel rigSi, zemoqmedebis funqciis Secvla, da, Semdeg, 
mcocis Skalis sazRvrebis Sesworeba. amoarCieT mcoci, gadadiT sa-
brZanebo panelze Modify da Skalis maqsimaluri mniSvnelobis saxiT 
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miuTiTeT sidide 90. Tumca mobrunebis kontroliori iyenebs kuTxis 
Sesasvlel mniSvnelobas ara gradusebSi, aramed radianebSi. amis 
gasaTvaliswineblad, gaxseniT dialoguri fanjara Parameters Wiring, 
meniu Animate-is Sesabamisi brZanebis gamoyenebiT. ierarqiul xeze 
fanjris marcxena mxares ipoveT obieqt Bone02-is parametri Z Rota-

tion, fanjris marjvena mxares ki _ manipulator-mcocis Slider01-is 
parametri Value. teqstur mindorSi Expression for Z Rotation dainaxavT 
striqons value. SecvaleT is value*3.1416/180-iT. daxureT fanjara da 
kvlav gamoscadeT manipulatoris moqmedeba. axla Zvali mobrundeba 
Zireul ZvalTan SekavSirebis wertilSi seqtor 900-is farglebSi 
(nax. 3.65).  
 

 

(nax. 3.64. manipulatori Plane Angle marTavs Zireuli Zvlis ori-
entaciis kuTxes) 

 

(nax. 3.65. manipulatori Slider marTavs jaWvis meore Zvlis mobru-
nebis kuTxes) 
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aseTi manipulatorebis Seqmnis, saWiro ZvlebTan SeerTebisa da 
mmarTveli parametrebis momarTvis Semdeg SegiZliaT mniSvnelovnad 
gaaioloT rTuli scenis animaciis amocana.  

marTvis SekveTili elementebis Seqmna 

marTvis SekveTili elementebis Sesaqmnelad arsebobs brZaneba 
Add Custom Attribute (specialuri atributis damateba) meniuSi Animate. 
misi meSveobiT iqmneba marTvis erTgvari standartuli elementi: 
mricxveli, mcoci, ferobrivi mindori da a.S, romelic Tavda-
pirvelad arafriT aris marTuli, magram amorCeuli obieqtis Sem-
TxvevaSi Tavsdeba sabrZanebo panel Modify-ze xveulSi Custom Attrib-

utes. Semdeg parametrebis SekavSirebis dialoguri fanjris meSve-
obiT unda SeakavSiroT es marTvis elementi im obieqtis nebismier 
parametrTan, romlis marTvac gsurdaT, magaliTad mis mdebareobas-
Tan garkveuli koordinatuli RerZis gaswvriv an orientaciis 
kuTxesTan. 

scenis romelime obieqtisTvis marTvis specialuri atributis 
dasaniSnad Semdegi moqmedebebi SeasruleT:  

1. amoarCieT obieqti da SeasruleT ZiriTadi menius brZanebaTa 

jaWvi Animate  Add Custom Attribute. gamoCndeba dialoguri fanjara 
Add Parameter (nax. 3.66). 
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(nax. 3.66. dialoguri fanjara Add Parameter scenis obieqtebis para-
metrebis samarTavi SekveTili elementebis Seqmnis saSualebas 
iZleva) 

 
2. amoarCieT parametris tipi gaSlil siaSi Parameter Type: Float 

(mcuravi wertiliT), Integer (mTliani), Boolean (bulevis) da a.S. 
magaliTad, mcocis Seqmnisas, erT-erTi miTiTebuli RerZis irgvliv 
obieqtis mobrunebis kuTxis samarTavad, unda amoarCioT parametris 
tipi Float. 

3. amoarCieT marTvis elementis tipi gaSlil siaSi UI Type (in-
terfeisis tipi): Splinner (mricxveli), Slider (mcoci) an romelime sxva, 
parametris amorCeuli tipis Sesabamisad.  

4. siaSi Name miuTiTeT marTvis elementis saxeli. swored es 
saxeli gamoCndeba xveulSi Custom Atributes sabrZanebo panelze Modi-

fy.  
5. Tu amoirCieT Float-is tipis parametri, maSin xveulSi Float UI 

Options miuTiTeT saregulirebeli parametris diapazonis sazRvrebi 
jguf Range-is mricxvelebSi From da To. 

6. marTvis SekveTili elementis Seqmnis samuSaos dasasruleblad 
daawkapuneT Rilaks Add xveulSi Finish. marTvis mza elementi gam-
oCndeba xveulSi Custom Atributes sabrZanebo panelze Modify.  

7. gaxseniT dialoguri fanjara Parameters Wiring da obieqtebis 
xeze ipoveT marTvis kvlav Seqmnili elementis saxeli. is mo-
Tavsdeba mosamarTi obieqtis totze Custom Attributes. adre aRwerili 
mimdevrobiT SeakavSireT axali parametri obieqtis nebismier saWiro 
parametrTan.  

amis Semdeg SegiZliaT animaciis dros daadginoT obieqtis para-
metris saWiro mniSvneloba marTvis Seqmnili elementis meSveobiT 
sabrZanebo panelze Modify 
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Tavi IV 

dinamikis imitacia da moduli Reactor 

Cveulebriv pirobebSi samganzomilebian obieqtebs, romlebTanac 
gamoiyeneba animacia, erTmaneTze zemoqmedeba ar SeuZliaT. magaliT-
ad, obieqtis gadaadgilebis dros is ise gaivlis scenis sxva 
obieqtebis SigniT, TiTqos isini ar arseboben. Tumca Zalian xSirad 
animaciis dros iqmneba aucilebloba, ganxorcieldes obieqtebis 
urTierTqmedebis Sedegebi, rogorc es xdeba realur sinamdvileSi. 
magaliTad, vaiZuloT burTs iatakze xtunaoba, alams _ qarze fri-
ali, afrian navs _ wyalze curva da talRebze rxeva.  

amasTan dakavSirebiT 3ds max-Si CarTulia specialuri saSu-
alebebi, romlebic samganzomilebian obieqtebs aZleven saSualebas, 
erTmaneTTan iseTi urTierTqmedeba moaxdinon, TiTqos realuri 
fizikuri sxeulebis Taviseburebebs floben: masas, drekadobas, mox-
rilobas, daWimulobas da a.S. garda amisa, aseTi saSualebebi 
sxvadasxva fizikuri Zalis samganzomilebian sxeulebze 
zemoqmedebis imitirebis saSualebas iZleva, magaliTad iseTi 
fizikuri Zalebis, rogorebicaa simZimis an xaxunis Zala, qaris 
wnevisa (zemoqmedebis) da aseve arqimedes amomgdebi Zala.  
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animacia moZraobis realuri dinamikis 

gaTvaliswinebiT 

realuri samyaros fizikuri movlenebis maimitirebeli animaciis 
Sesaqmnelad, imis varaudiT, rom urTierTqmedi sxeulebi absolu-
turad myarebi arian, arsebobs programuli moduli Dynamics (dina-
mika). utiliti Dynamics iZleva saSualebas scenis obieqtebis anima-
cia moxdes realuri samyaros obieqtebze moqmedi Semdegi faqto-
rebis gaTvaliswinebiT:  

 obieqtebis zedapiris masalebis fizikuri maxasiaTeblebi, 
iseTebi rogoricaa drekadoba, statikuri xaxunisa da srialis 
xaxunis koeficienti;  

 fizikuri zemoqmedeba (Effects) iseT obieqtebze, rogoricaa 
simZimis Zalis, wnevis (zemoqmedebis) an qaris moqmedeba, romlebic 
moculobiTi deformaciis wyaroebiT aris imitirebuli;  

 obieqtebis Sejaxeba (Collisions), romlis Sedegebi damokidebu-
lia obieqtebis siCqaresa da maTi zedapiris fizikur Taviseburebeb-
ze.  

dinamikur urTierTqmedebebSi monawile obieqtebis 

arCeva 

im obieqtebis dasaniSnad, romlebic miiReben monawileobas dina-
mikur animaciaSi, Semdegi moqmedebebi SeasruleT: 
 

 

(nax. 4.1. ubralo scenis nimuSi, romelic momzadebulia obieqtebis 
dinamikuri urTierTqmedebis imitaciisTvis) 

1. SeqmeniT an CatvirTeT scenis mza geometriuli modeli, im 
obieqtebis Semcveli, romlebic animaciis procesSi SeiZleba erTma-
neTs Seejaxon, aseve moculobiTi deformaciis wyaroebi, rogoricaa 
Gravity (gravitacia) an Push (wneva, biZgi, zemoqmedeba), romlebic 
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imoqmedeben am obieqtebze. magaliTad, nax. 4.1.-ze naCvenebia ubralo 
scena, romelic xuTi primitivi Box-isgan Sedgeba, erTi primitiv 
Sphere-isgan da moculobiTi deformaciisgan Gravity. amocana imaSi 
mdgomareobs, rom burTs vaiZuloT yuTSi Cavardes, mis Zirze 
daeces, ramdenjerme ixtunos da TandaTanobiT gaCerdes. 

2. daawkapuneT sabrZanebo panel Utilities-is (utilitebi) Zirze, 
Semdeg ki Rilakze More (damatebiT). gamoCenil fanjaraSi Utilities 

orjer daawkapuneT striqonze Dynamics. sabrZanebo panelze Utilities 

gamoCndeba xveulebi Dynamics da Timing & Simulation (dro da mod-
elireba).  

3. dinamikis axali modelis Seqmnis dasawyebad xveulSi Dynamics 
daawkapuneT Rilakze New (axali) (nax. 4.2). dinamikis ukve arsebuli 
modelis mosamarTad amoarCieT modelis saxeli gaSlil siaSi Simu-

lation Name (modelis saxeli). 
 

 

(nax. 4.2. sabrZanebo panel Utilities-is xveuli Dynamics) 

4. dinamikur urTierTqmedebaSi CasarTveli obieqtebis mod-
elebis misaTiTeblad daawkapuneT ganyofilebaSi Object in Simulation 

(obieqtebi modelSi) Rilakze Edit Object List (obieqtTa siis Seswore-
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ba), raTa gamoiZaxoT dialoguri fanjara Edit Object List _ In-

clude/Exclude Objects in SIMULATION (Caricxva/gamoricxva) (nax. 4.3). 
fanjris marcxena nawilSi siaSi Objects in the Scene (obieqtebi sce-
naSi) CamoTvlilia scenis yvela obieqti, romelic SeiZleba 
monawileobdes dinamikur urTierTqmedebaSi. mocemul SemTxvevaSi es 
aris scenis geometriuli modelis obieqtebi. fanjris marjvena na-
wilSi siaSi Objects in the SIMULATION unda moaTavsoT samodelirebo 
dinamikuri scenis is obieqtebi, romlebic erTmaneTTan iur-
TierTqmedeben. obieqtebis marjvena siaSi gadasatanad amoarCieT ma-
Ti saxelebi marcxena siaSi da daawkapuneT Rilaks siebs Soris, 
kuTxovani isriTurT, romelic marjvnisken miuTiTebs. marjvena 
siaSi Caricxuli obieqtebi an miiReben monawileobas dinamikis imi-
taciaSi (Tu momarTulia gadamrTveli Include) an ar miiReben (Tu 
momarTulia gadamrTveli Exclude). dialoguri fanjris danarCeni 
instrumentebi ar gansxvavdebian daniSnulebisa da gamoyenebis 
mixedviT obieqtebis amorCevis, an kidev obieqtebis ganaTebidan 
CarTva-gamorTvis fanjris analogiuri instrumentebisgan. siis 
formirebis dasrulebisTanave daawkapuneT Rilaks OK.  
 

 

(nax. 4.3. dialoguri fanjara Edit Object List _ Include/Exclude Objects in 

SIMULATION). 

5. dinamikuri urTierTqmedebis procesSi monawile obieqtebis 
Taviseburebebis misaTiTeblad ganyofilebaSi Objects in Simulation 
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daawkapuneT Rilakze Edit Object, raTa gamoiZaxoT imave saxelwodebis 
dialoguri fanjara _ obieqtebis dinamikuri maxasiaTeblebis mosa-
marTi ZiriTadi saSualeba (nax. 4.4).  
 

 

(nax. 4.4. dialoguri fanjara Edit Object) 

obieqtebis dinamikuri Taviseburebebis miTiTeba 

obieqtebis Taviseburebebis mosamarTad gamoiyeneT dialoguri 
fanjris Edit Object marTvis Semdegi elementebi: 

1. amoirCieT obieqti, romlis Taviseburebebic unda moimarTos, 
gaSlil siaSi OBJECT, romelic Seicavs dialoguri fanjris Edit 

Object List siaSi Objects in the Simulation Semaval yvela obieqts.  
2. momarTeT Semdegi parametrebi ganyofilebaSi Dynamic Controls:  

 Use Initial State (sawyisi mdebareobis gaTvaliswineba) _ momar-
TeT es alami, raTa dinamikuri procesebis modelirebisas gaT-
valiswinebuli iyos obieqtis moZraoba da brunva urTierTqmedebis 
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dawyebis momentSi. Cvens SemTxvevaSi am almis momarTvas azri aqvs 
mxolod primitivi-sferoebisTvis.  

 This Object is Unyelding (obieqti umoZraoa) _ am almis momarTvis 
dros obieqti ganixileba rogorc umoZrao da urTierTqmedebis 
procesSi mas ar miewodeba araviTari moZraoba an brunva. Cvens 
magaliTSi es alami unda moimarTos yvela primitiv-
paralelepipedisTvis, romlebic sferos Casagdeb yuTs Seadgenen. Tu 
obieqti umoZraoa, misTvis ar unda moimarTos metad araviTari 
Tavisebureba. amasTan dakavSirebiT aRniSnuli almis momarTvis 
dros xelmiuwvdomeli xdeba fanjris marTvis yvela saSualeba, 
gadamrTvel Collision Test-is (Sejaxebis deteqtori) garda; 

 Move Pivot to Centroid (sayrdenis gadaadgileba masebis centrSi) 
_ daawkapuneT am Rilaks, raTa obieqtis sayrden wertils aiZuloT 
misi masebis centrSi gadaadgileba. masebis centris mdebareobis 
gaTvlis meTodi airCeva gadamrTveliT Calculate Properties Using 
(Taviseburebebis gaTvlis meTodi), romelic qvemoT aris ganxiluli.  

3. ganyofilebaSi Recalculate Properties (Taviseburebebis gaTvlis 
gameoreba) miuTiTeT, dinamikis imitaciis dros ramdenad xSirad 
ganxorcieldeba masebis ganTavsebis gaTvla imis gaTvaliswinebiT, 
gamoiyeneba Tu ara animacia obieqtis formasTan, da Tu ki, maSin 
ramdenad xSirad Seicvleba es forma. gadamrTveli samidan erT 
mdgomareobaSi momarTeT:  

 Never (arasodes) _ obieqtis forma ar icvleba da gadaTvla 
ar moxdeba. Cvens SemTxvevaSi gadamrTvelis dayeneba swored am 
mdgomareobaSia upriani;  

 Every Frame (yvela kadrSi) _ obieqtis forma TandaTanobiT 
Seicvleba da masebis gadaTvla moxdeba yovel axal kadrze 
gadasvlisas; 

 Every Calc Interval (gaTvlis yovel ciklSi) _ obieqtis forma 
swrafad Seicvleba da masebis gadaTvla moxdeba dinamikis gaTvlis 
yovel ciklSi.  

4. gadamrTvelis Collision Test (Sejaxebis deteqtori) oTxidan 
erT mdgomareobaSi momarTviT miuTiTeT, konkretulad ra unda iyos 
ganxiluli obieqtis sazRvrebis saxiT Sejaxebis faqtebis gan-
sazRvris dros: 

 Box (gabarituli paralelepipedi), Cylinder (gabarituli 

cilindri), Sphere (gabarituli sfero) _ Sejaxebis faqtis aR-
mosaCenad gamoiyeneba Sesabamisad, paralelepipedi, cilindri an 
sfero, romlebic obieqtis irgliv arian aRwerilni. Cvens Sem-

TxvevaSi primitivi-sferosTvis amoirCieT Sphere-s varianti, primitiv-
paralelepipedebisTvis ki _ varianti Box;  

 Mesh (bade) _ Sejaxebis faqti kontroldeba obieqtis garsis 
sazRvrebTan (mijnebTan) SexebiT; es varianti Zalian did gamosaT-
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vlel danaxarjebs moiTxovs da unda gamoiyenebodes mxolod rTu-
li formis obieqtebTan an Tu sxva meTodebis gamoyenebis Sedegebi 
metismetad arazusti aRmoCndeba.  

5. Tu obieqti ar aris gamocxadebuli umoZraod, misi masalis 

fizikuri maxasiaTeblebi miuTiTeT ganyofilebaSi Material Editor Phys-

ical Properties (fizikuri Taviseburebebi masalebis redaqtorisgan):  

 Bounce (drekadoba) _ miuTiTebs, ramdenad Zlierad gadaxteba 
obieqti sxva obieqtTan Sejaxebis Semdeg;  

 Override Material Bounce (masalis drekadobis Secvla) _ am al-
mis momarTva drekadobis parametris mniSvnelobas, romelic 
obieqtis masalis maxasiaTeblis saxiT iyo micemuli masalis redaq-

toris xveulSi Dynamics Properties, cvlis aRniSnul ganyofilebaSi 
miTiTebul mniSvnelobaze;  

 Copy to Object’s Material (masalebis TaviseburebebSi kopireba) _ 
samidan nebismier Rilakze dawkapuneba iwvevs drekadobis koefi-
cientis miTiTebuli mniSvnelobis, statikuri xaxunis an srialis 
xaxunis kopirebas, obieqtis masalis dinamikuri Taviseburebebis 
SemadgenlobaSi. Rilakebi xelmisawvdomia mxolod masalis Tavise-
burebebis gauqmebis Sesabamisi almis momarTvis Semdeg;  

 Static Friction (statikuri xaxuni) _ gansazRvravs, ramdenad 
rTuli iqneba umoZrao obieqtis adgilidan daZvra;  

 Override Material Static Friction (masalis statikuri xaxunis 
Secvla) _ am almis momarTva parametris statikuri xaxunis mniS-
vnelobas, romelic obieqtis masalis maxasiaTeblis saxiT aris 

miTiTebuli masalebis redaqtoris xveulSi Dynamics Properties, cvlis 
aRniSnul ganyofilebaSi miTiTebul mniSvnelobebze;  

 Sliding Friction (srialis xaxuni) _ mianiSnebs, romeli Zalaa 
saWiro gadasaadgilebeli obieqtis moZraobis xelSesawyobad;  

 Override Material Sliding Friction (masalis srialis xaxunis 
Secvla) _ am almis momarTva srialis xaxunis parametris mniS-
vnelobas, romelic obieqtis masalis maxasiaTeblebis saxiT aris 

miTiTebuli masalebis redaqtoris xveulSi Dynamics Properties, cvlis 
aRniSnul ganyofilebaSi miTiTebul mniSvnelobaze.  

primitiv-sferosTvis gansaxilvel magaliTSi momarTeT alami 

Override Material Bounce da miuTiTeT parametr Bounce-is 0,5-is toli 
sidide. yvela danarCeni parametri maTi sawyisi mniSvnelebis Tan-
atolebad datoveT.  

6. ganyofilebaSi Physical Properties obieqtebis Semdegi fizikuri 
maxasiaTeblebi miuTiTeT:  

 Density (simkvrive) _ kubur santimetrze gansazRvravs obieqtis 
nivTierebis simkvrives gramebSi da emsaxureba obieqtis masis gaT-
vlas. rac metia obieqtis masa, miT ufro inertulia, anu miT ufro 
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rTuli xdeba misi moZraobis an mobrunebis Secvla gare Zalebis 
zemoqmedebiT, iseTebis rogoricaa moculobiTi deformaciis Zalis 
mindvrebi an Sejaxebis Zalebi;  

 Mass (masa) _ avtomaturad gamoiTvleba obieqtis moculobasa 
da masalis simkvriveze dayrdnobiT; 

 Override Automatic Mass (masis avtomaturi gaTvlis gauqmeba) _ 
am almis momarTva iZleva saSualebas masis avtomaturi gaTvlis 
nacvlad xeliT Seyvanili mniSvnelobebi gamoiyenebodes;  

 Volume (moculoba) _ obieqtis avtomaturi gaTvlis moculoba;  

 Override Automatic Volume (moculobis avtomaturi gaTvlis gau-
qmeba) _ am almis momarTva iZleva saSualebas moculobis avtoma-
turi gaTvlis nacvlad gamoiyenoT xeliT Seyvanili mniSvneloba;  

 Calculate Properties Using (Taviseburebebis gaTvlis meTodi) _ 
gadamrTveli, romelic iZleva saSualebas masis centris mdebareoba 
gamoiTvalos obieqtis farglebSi Semdegidan erT-erTi meTodiT: 

Bndg Box (gabarituli paralelepipedi), Bndg Cylinder (gabarituli 
cilindri), Bndg Sphere (gabarituli sfero) _ gabarituli kon-

teinerebis erT-erTi saxesxvaobis gamoyenebiT; Vertices (wveroebi) _ 
rogorc wveroebis mTlianobis simZimis Zala; Surface (garsi) _ fuye 
garsis obieqtis saboloo sisqis raodenobis varaudi an Mesh Solid-is 
(myari sxeuli) meTodi, romlis drosac sxeulis moculobisa da 
masebis centris mdebareobis gamosaTvlelad gamoiyeneba obieqtis 
badisebri garsi;  

 Property Estimate Resolution (Taviseburebebis Sefasebis nebadar-
Tuli SesaZlebloba) _ iZleva saSualebas mieTiTos moculobis 

gaTvlis sivrculi nabijis sidide da sxeulis masebi Mesh Solid-is 
gaTvlis variantis gamoyenebisas. nabiji mieTiTeba mricxvelSi Grid 
(badis nabiji). alam Automatic Resolution-is (gadawyvetis avtomaturi 
momarTva) momarTva dinamikis gaTvlis moduls aiZulebs daayenos 
gaTvlebis nabiji obieqtis zomebisa da formis sirTulis mixedviT.  

ganxilul magaliTSi primitivi-sferosTvis yvela parametri da-
toveT maTi sawyisi mniSvnelobebis Tanatolad.  

7. daniSneT mimdinare mosamarT obieqtze zemoqmedeba, 

ganyofileba Assign Effects/Collisions-is Rilak Assign Object Effects-is saS-

ualebiT. Rilakze dawkapuneba iwvevs dialoguri fanjris Assign Ob-

ject Effects _ Include/Exclude Effects for this OBJECT gamoCenas (nax. 4.5), ro-
melic hgavs fanjaras Edit Object List (obieqtebis siis Sesworeba). 

fanjris marcxena siaSi saxelad Effects in the Scene CamoTvlilia 
yvela moculobiTi deformacia, romlebic scenis SemadgenlobaSia 
da dinamikis imitaciisTvis SeiZleba gamoiyenebodes. amoarCieT 
saWiro moculobiTi deformaciis saxelebi da daawkapuneT Rilakze 
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kuTxovani isriTurT, romelic marjvniskn miuTiTebs, raTa amor-

Ceuli deformaciebi marjvena siaSi gadaitanoT _ Effects on this OB-

JECT. marjvena siaSi Caricxuli zemoqmedebebi mosamarT obieqtze 
gavlenas moaxdenen (Tu momarTulia gadamrTveli Include) an ar 
moaxdenen (Tu momarTulia gadamrTveli Exclude). zemoqmedebis daniS-

vnis dasrulebisTanave daawkapuneT Rilaks OK.  
 

 

(nax. 4.5. dialoguri fanjara Assign Object Effects _ Include/Exclude Effects 

for this OBJECT) 

8. ganyofilebidan Assign Effects/Collisions Rilak Assign Object Colli-

sions-is gamoyenebiT daniSneT obieqtebi, romelTaTvisac programa 
Tvalyurs miadevnebs mimdinare mosamarT obieqtebTan Sejaxebas. am 

Rilakze dawkapuneba iwvevs dialogur fanjaras Assign Object Collisions 

_ Include/Exclude Objects in Collisions, romelic naCvenebia nax. 4.6.-ze. es 

fanjara aseve Seicavs or sias, Objects in the SIMULATION da Collisions 

for this OBJECT. marcxena siaSi CamoTvlilia yvela obieqti, garda 
mosamarTisa, amorCeulni rogorc urTierTmoqmedni dialogur fan-
jaraSi Edit Object List, marjvena siaSi ki unda moaTavsoT mxolod is 
obieqtebi, rolebsac SeiZleba Sejaxos mimdinare mosamarTi obieqti. 
sferosTvis marjvena nawilSi gadaaadgileT yvela obieqti-
paralelepipedi, xolo yvela paralelepipedisTvis _ sfero. Se-
jaxebis daniSvnis damTavrebisTnave, daawkapuneT Rilakze OK. 
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(nax. 4.6. dialoguri fanjara Assign Object Collisions _ Include/Exclude Ob-

jects in Collisions) 

9. parametrebis Seqmnili nakrebis Sesanaxad an adre momarTuli 
nakrebis CasatvirTad gamoiyeneT marTvis Semdegi elementebi 
ganyofilebidan Load/Save Parameters Sets (CatvirTva/parametrebis 
nakrebis Senaxva):  

 Set Name (saxelis miTiTeba) _ teqsturi mindori parametrebis 
nakrebis saxelebisTvis. SeiyvaneT saxeli da daawkapuneT Rilakze 
Save; 

 Available Parameter Sets (parametrebis xelmisawvdomi nakrebebi) _ 
adre Senaxuli xelmisawvdomi parametrebis nakrebis sia. nakrebis 
CasatvirTad amoarCieT siaSi misi saxeli da daawkapuneT Rilaks 
Load. Rilak Delete-ze dawkapuneba auqmebs nakrebs, romlis saxeli 
gamoyofilia siaSi. 

obieqtebis Taviseburebebis momarTvis dasrulebisTanave daaw-
kapuneT Rilaks OK.  

obieqtebze globaluri zemoqmedebisa da 

obieqtebis globaluri Sejaxebebis daniSvna 

obieqtebis globaluri urTierTqmedebis dinamikis mosamarTad 
ganagrZeT muSaoba xveulTan Dynamics. im Zalebis zemoqmedeba, rom-
lebic moculobiTi deformaciis wyaroebis mier aris generirebuli, 
SeiZleba gamoiyenoT an calkeul obieqtebTan, rogorc adre iyo 
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moTxrobili, an yvela obieqtTan erTdroulad. erTdroulad yvela 
obieqtisTvis zemoqmedebis dasaniSnad momarTeT gadamrTveli Global 

Effects xveul Dynamics-is ganyofilebaSi Effects, Semdeg ki daawkapuneT 
Rilakze Assign Global Effects dailoguri fanjris Assign Global Effects 
gamosaZaxeblad. globaluri zemoqmedebebis daniSvnis procesi 
analogiuria calkeuli obieqtebisTvis zemoqmedebis daniSvnisa, ro-
melic ganxiluli iyo winamdebare ganyofilebis me-7 punqtSi.  

im obieqtebis dasaniSnad, romelTaTvis programa Tvals adevnebs 
maT erTmaneTTan Sejaxebas, momarTeT gadamrTveli Global Collisions 

xveul Dynamics-is ganyofilebaSi Collisions, mere ki daawkapuneT Ril-
akze Assign Global Collisions dialoguri fanjris Assign Global Collisions-
is gamosaZaxeblad. globaluri Sejaxebebis daniSvnis procesi 
sruliad analogiuria calkeuli obieqtebisTvis Sejaxebis daniS-
vnisa, romelic ganxilulia winamdebare ganyofilebis me-8 punqtSi.  

modelirebis droisa da pirobebis momarTva 

dinamikis imitaciis droisa da pirobebis mosamarTad Semdegi 
moqmedebebi SeasruleT, xveul Timing & Simulation-is (dro da mod-
elireba) marTvis elementebis gamoyenebiT (nax. 4.7). 
 

 

(nax. 4.7. sabrZanebo panel Utilities-is xveuli Timing & Simulation) 

1. dinamikis imitaciis droebiTi (droiTi) parametrebi momarTeT 
ganyofilebaSi Timing:  

 Start Time (dasawyisis dro), End Time (dasasrulis dro) _ 
mricxvelebi, romlebic im drois Sualedebis sazRvrebs miuTiTeben, 
romelSic gaTvaliswinebuli iqneba obieqtebis urTierTqmedebis 
dinamika. Tu obieqtebs dinamikis imitaciamde hqondaT animacia, ro-
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melic gaTvaliswinebuli unda iyos dinamikis gaTvlebis dros, 
sawyisis saxiT miuTiTeT kadri, romlis momentzec es animacia ukve 
moqmedebs. Cvens SemTxvevaSi SeiZleba sferos misceT sawyisi brunva, 
misTvis mobrunebis gasaRebis SeqmniT, vTqvaT, kadrebSi 0 da 20. am 
mobrunebam rom zemoqmedeba moaxdinos dinamikis gaTvlaze, 
mricxvelSi Start Time miuTiTeT, magaliTad, kadri 10; 

 Calc Intervals Per Frame (kadrze gaTvlis cikl) _ miuTiTebs 
dinamikis gaTvlis ciklebis ricxvs animaciis erT kadrze; 

 Keys Every N Frames (gasaRebebi yovel N kadrze) _ miuTiTebs 
periods, romelTanac gaiTvleba animaciis gasaRebebebi yoveli 
obieqtisTvis;  

 Time Scale (drois masStabi) _ iZleva saSualebas aCqardes an 
Seneldes dinamikuri urTierTqmedebis imitaciis svla. 1-ze naklebi 
mniSvneli urTierTqmedebis dinamikas anelebs, 1-ze meti ki _ aC-
qarebs.  

 obieqtebis dinamikuri urTierTqmedebis gamoTvla did gamo-
saTvlel danaxarjebs moiTxovs da SeiZleba didi dro waiRos, ami-
tom aqvs azri, obieqtebis urTierTqmedeba rigrigobiT moxdes. Car-
TeT obieqtebis wyvili urTierTmoqmedTa siaSi da ganaxorcieleT 
gaTvla, Semdeg ki es obieqtebi amoSaleT siidan da masSi sxva wy-
vili CasviT da a.S. obieqtebis gamoricxva, romelTaTvisac dinamikis 
amocana ukve gadawyvetilia, urTierTmoqmedTa siidan, ar auqmebs maT 
animacias.  

 
2. momarTeT haeris winaaRmdegobis efeqti, romelic yvela 

obieqtTan unda iyos gamoyenebuli da unda imarTos parametriT Den-

sity ganyofilebaSi Air Resistance (haeris winaaRmdegoba). haeris 
winaaRmdegobis Zala mimarTulia obieqtis im sazRvrebisken, rom-
lebic orientirebulia moZraobis mimarTulebiT, da obieqts aiZu-
lebs Seneldes an rxeva ganicados. rac metia haeris winaaRmdegobis 
sidide, miT meti Zalisxmevaa saWiro dinamikis imitaciis dros 
obieqtis gadasaadgileblad. 

3. aucileblobis SemTxvevaSi CarTeT reJimi, romelic dinamikis 
imitaciisas iZleva saSualebas gamoiyenoT animacia uku kinematikis 
meTodiT, ganyofileba Simulation Controls-idan (modelirebis marTva) 
Semdegi almebis momarTviT:  

 Use IK Joint Limits (IK Senawevrebebis SezRudvis gamoyeneba) _ 
dinamikuri urTierTqmedebebis amocanebis gadawyvetisas uzrun-
velyofs SezRudvebis gaTvaliswinebas, romlebic dawesebulia 
obieqtebis Senawevrebebis moZraobaze uku kinematikis parametrebis 
momarTvis dros; 
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 Use IK Joint Damping (IK dempfirebis (damuxruWebis) parametrebis 
gamoyeneba) _ dinamikuri urTierTqmedebis amocanebis gadawyvetis 
dros uzrunvelyofs parametrebis damSvidebis (Senelebis) gaT-
valiswinebas uku kinematikis meTodiT animirebuli obieqtebis 
SenawevrebebSi moZraobis sazRvrebis miRwevis Semdeg. 

dinamikuri amocanis gadawyvetis procesis CarTva 

dinamikuri amocanebis gadawyvetis procesis  CasarTvelad daaw-
kapuneT Rilakze Solve (gadawyveta) xveulSi Dynamics. gaTvlis 
dasrulebis Semdeg animacia xelaxla awarmoeT. aucileblobis Sem-
TxvevaSi koreqtivebi SeitaneT parametrebis mniSvnelobebSi da gad-
awyvetis procesi gaimeoreT. 

momarTeT alami Update Display w/Solve (ekranis ganaxleba gaTvlis 
dros), raTa gadawyvetis dros gaTvaliswinebuli obieqtebis gada-
adgileba proeqciis fanjrebSi gamoisaxos. 

utilit Dynamics-Tan muSaobis dasrulebisTanave daawkapuneT 
Rilakze Close (daxurva) xveulSi Timing & Simulation, raTa moaciloT 
utilitis xveulebi sabrZanebo panelidan. 

moduli Reactor 

kompania Havok-is damatebiTi moduli reactor (reaqtori) Sedis 3ds 

max-is programis dayenebis kompleqtSi da am programasTan erTad 
avtomaturad itvirTeba, yovelgvari specialuri moqmedebebis gareSe. 
Tu dayenebulia (momarTulia) 3ds max-is programa, e.i. dayenebulia 
moduli reactor-ic. moduls ar sWirdeba arc calke avtorizacia.  

moduli reactor iZleva saSualebas: 

 moxdes samganzomilebiani sxeulebis vizualurad 
namdvilismagvari urTierTqmedebis imitireba obieqtebis iseTi war-
mosaxviTi fizikuri Taviseburebebis gaTvaliswinebiT, rogorebicaa 
masa, drekadoba, simkvrive, xaxunis koeficienti da a.S.; aseve 
obieqtebze iseTi Zalebis zemoqmedeba, rogorebicaa simZimis Zala, 
qaris wneva, haeris winaaRmdegoba, mbrunavi momenti, arqimedes Zala 
da a.S.; 

 gaTvaliswinebul iqnas tradiciuli animaciis saSualebebiT 
miTiTebuli sxeulebis sawyisi pirobebi imitaciuri gaTvlebis daw-
yebis momentSi, anu uzrunvelyos tradiciuli animaciis SeTavseba 
modul reactor-is imitaciasTan; 

 winaswar gadaxedos Seqmnil animacias specialur fanjaraSi, 
romelsac interaqtiuli SesaZleblobebi aqvs; 

 avtomaturad moaxdinos samganzomilebiani scenis 
obieqtebisTvis animaciis gasaRebebis generireba, ris Semdegac 
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SeiZleba mza animaciis naxva proeqciis fanjrebSi an misi vizual-
izaciis Sesruleba 3ds max-is standartuli saSualebebiT.  

modul Reactor-is obieqtebis klasifikacia 

realuri samyaros yvela obieqti, romlebis imitirebac SeiZleba 
modul reactor-is meSveobiT, iyofa magar sxeulebad (rigid bodies), de-
formirebad sxeulebad (deformable bodies) da wylad (water). rogorc 
magar, ise deformirebad sxeulebze gulisxmobiT moqmedebs simZimis 
Zala, romelic maT aiZulebs vertikalurad qvemoT ecemodnen, Tu 
maT ar aqvT sayrdeni an sivrceSi raimeze ar arian mimagrebulni.  

magari sxeulebi 

magari sxeulebi Sejaxebis dros erTmaneTSi ar Sedian da arc 
deformirdebian, aramed exlebian SesaZlo Semdgomi gadmoxtomiT an 
gasrialebiT erTi sxxeulisa meoresTan mimarTebaSi. aseve SeiZleba 
magari sxeulebis dangrevis imitireba Sejaxebis dros. magari 
sxeulebi iseTi fizikuri Taviseburebebis momarTvas saWiroeben, 
rogorebicaa masa, xaxunis koeficienti da elastikuroba. Tu magari 
sxeulis masa nulis tolad mieTiTeba, maSin aseTi magari sxeuli 
umoZraod iTvleba da masze ar moqmedebs simZimis Zala. magari 
sxeulebis gadaadgilebis an mobrunebis Tavisuflebis SezRudva 
SesaZlebelia damxmare obieqt-SemzRudvelebis (constraints) saSu-
alebiT. martivi magari sxeulebi SeiZleba gaerTiandes SedgenilSi 
(compound). 

deformirebadi sxeulebi 

deformirebadi sxeulebi iyofa rbil sxeulebad, qsovilebad, 
Zafebad da deformirebad badeebad.  

 rbili sxeulebi (soft bodies) Sejaxebis dros aseve ar iWrebian 
erTmaneTSi da magar sxeulebSi, magram amavdroulad deformirdebi-
an, TavianTi formis aRdgenisken swrafviT. rbil sxeulebs aqvT 
iseTi fizikuri maxasiaTeblebis mosamarTi saSualebebi, 
rogorebicaa masa, simagre, dempfireba (damuxruWeba), romelic 
drekadi rxevebis Senelebis siCqareze axdens gavlenas, da xaxunis 
koeficienti.  

 qsovili (cloth) _ es organzomilebiani deformirebadi sxeu-
lia, romelsac sigrZe da sigane aqvs, magram ar aqvs sisqe da mocu-
loba, xolo Zafi (rope) _ erTganzomilebiani deformirebadi sxeu-
lia, romelsac aqvs sigrZe, magram ar aqvs moculoba. Tu qsovili an 
Zafi simZimis Zalis zemoqmedebiT vardeba magar an deformirebad 
sxeulebze, maTSi ar SeaRwevs, aramed realisturad iRuneba, gauwy-
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vetavad, da SeuZlia gasrialdes. moduli reactor iZleva aseve saSu-
alebas, Zafebisa da qsovilebis realisturi deformaciis imitireba 
moaxdinos qaris biZgebis zemoqmedebiT. qsovilebisTvis SeiZleba 
iseTi fizikuri Taviseburebebis miTiTeba, rogoricaa masa, Semxebi 
simkvrive, xaxunis koeficientebi da haeris winaaRmdegoba. 
ZafebisTvis iseTi fizikuri Taviseburebebis miTiTeba SeiZleba, 
rogorebicaa masa, savaraudo sisqe, xaxunisa da haeris winaaRmdego-
bis koeficientebi. qsovilebi da Zafebi SeiZleba miemagros magar 
sxeulebs. aseve SeiZleba badis calkeuli wveroebis fiqsireba, qso-
vilis imitaciiT, an splainis fiqsireba, Zafis imitirebiT.  

 deformirebadi bade (deformable mesh) _ es samganzomilebiani 
obieqtia, romlis badisebri garsis wveroebs ukve aqvT animacia 
modul reactor-is saSualebebiT, imitaciuri modelirebis dawyebis 
momentSi. ZiriTadad, deformirebadi badeebis TanrigSi SeiZleba 
gawevriandes samganzomilebiani personaJebis sxeulis badeebi, rom-
lebTanac gamoyenebulia ConCxis deformaciis saSualebebi modi-
fikator Skin-is meSveobiT.  

wyali 

modul reactor-is meSveobiT SeiZleba wylis zedapiris defor-
maciisa da mcuravi sxeulebis efeqtis imitireba, maTi wili wonis 
gaTvaliswinebiT, wyalze realisturi talRebis gaCenis, talRebis 
erTmaneTSi urTierTqmedebisa da mcurav obieqtebze maTi 
zemoqmedebis CaTvliT.  

modul Reactor-is instrumentebis Semadgenloba da 

interfeisi 

modul reactor-is SemadgenlobaSi Sedis oci damxmare obieqti, 
sami modifikatori, erTi moculobiTi deformacia da servisuli 
programa-utiliti reactor. modelirebis CamoTvlili saSualebebis 
xelmisawvdomoba uzrunvelyofilia sabrZanebo panel Create-is, meniu 
reactor-isa da reactor-is instrumentebis panelis saSualebiT.  

damxmare obieqtebi 

modul reactor-is damxmare obieqtebis meSveobiT scenis 
SemadgenlobaSi iqmneba koleqciebi, romlebic iZlevian saSualebas 
samganzomilebiani scenis geometriuli modelis obieqtebi 
mivakuTvnoT magari an deformirebadi sxeulebis tips (ix. 
ganyofileba `modul reactor-is koleqciis gageba~), aseve iqmneba 
SemzRudvelebi, romlebic magari sxeulebis moZraobisa da mobrune-
bis SezRudvas emsaxurebian (ix. ganyofileba `modul reactor-is 
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SemzRudvelebis gageba~). danarCeni damxmare obieqtebi saWiroa 
Zalebis imitirebisa da specifikuri amocanebis amosaxsnelad, 
rogoricaa Sejaxebis dros sxeulebis dangreva an mbrunavi 
borblebiT avtomanqanis modelireba (ix. ganyofileba `modul reac-

tor-is danarCeni damxmare obieqtebis gacnoba~).  
modul reactor-is oci damxmare obieqtis Sesaqmneli instrumen-

tebis xelmisawvdomad SegiZliaT daawkapunoT sabrZanebo panel Cre-

ate-is Rilakze Helpers da gamoCenil siaSi amoarCioT striqoni reactor. 
amis Semdeg xelmisawvdomi xdeba xveuli Object Type (nax. 4.8). aR-
niSnuli xveulis garda am obieqtebis Sesaqmnelad SegiZliaT gam-
oiyenoT meniu reactor-is qvemenius Create Object brZanebebi an instru-
mentebis panelis reactor-is Rilakebi. 
 

 

(nax. 4.8. sabrZanebo panel Create-is xveuli Object Type modul reac-

tor-is damxmare obieqtebis Sesaqmneli instrumentebiT) 

Tu winaswar gamoarCevT scenis geometriuli modelis obieqtebs, 
romlebic unda dadgnen modul reactor-is damxmare obieqtebis Sesa-
bamisad, maSin damxmare obieqtis niSani avtomaturad Seiqmneba meniu 
reactor-is qvemeniu Create Object-is saWiro brZanebis amorCevis Semdeg 
an reactor-is instrumentebis panelze saWiro Rilakze dawkapunebis 
Semdeg.  

Tu scenis geometriuli modelis SemadgenlobaSi ar aris 
gamorCeuli obieqtebi, maSin modul reactor-is damxmare obieqtis Ses-
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aqmnelad saWiro brZanebis an Rilakis arCevis Semdeg saWiroa 
ubralod Tagvis RilakiT daawkapunoT proeqciis nebismieri 
fanjris saWiro wertilSi. 

modul reactor-is yvela damxmare obieqtis niSnebi 3ds max-is proe-
qciis fanjrebSi gamoiyureba rogorc reactor-is instrumentebis pan-
elis Sesabamisi Rilakis simboluri gamosaxuleba, romelic mrgval 
CarCoSia Casmuli, rogorc naCvenebia magaliTisTvis nax. 4.9.-ze.  

damxmare obieqtebis niSnebis zoma gulisxmobis mixedviT aris 
miTiTebuli da misi Secvla SeiZleba mxolod mricxvel Non-scaling 

object Size-is (aramasStabirebadi obieqtebis zoma) meSveobiT, romelic 
mdebareobs dialoguri fanjris Preference Settings CanarTze Viewports 

(proeqciis fanjrebi). mricxveli gamoiZaxeba meniu Customize-is 
(momarTva) brZanebiT Preferences. magaliTad, nax. 4.9.-ze niSnebis zoma 
orjer aris gadidebuli gulisxmobiT miRebulTan SedarebiT. 
 

  

(nax. 4.9. modul reactor-is sxvadasxva damxmare obieqtis niSnis xedi 
fanjrebSi karkasuli (marcxniv) da tonirebuli (marjvniv) as-
axulobis reJimebiT) 

damxmare obieqtebis niSnebi SeiZleba gadaaadgiloT, magram ar 
SeiZleba maTi mobruneba an masStabireba. gamonakliss warmoadgenen 
obieqtebis Wind (qari), Plane (sibrtye) niSnebi da SemzRudvel Toy 

Car-is (manqana) niSani. am niSnebs SeiZleba moubruno mrgval CarCoSi 
Casmuli flugeris simboluri gamosaxuleba, romlis orientaciazec 
aris damokidebuli qaris, sibrtyis mimarTuleba, romlis normalis 
mimarTulebazec aris damokidebuli misi moqmedeba, da saTamaSo 
avtomanqana, romlis orientaciazec aris damokidebuli mis mier sa-
marTavi modelis mimarTuleba.  

niSnebi samganzomilebianebiviT gamoiyurebian, Tumca proeqciis 
sibrtyis mobrunebisas proeqciis fanjrebSi maTi orientaciebi ar 
icvleba: niSnebi yovelTvis `saxiT mayureblisken~ arian mobru-
nebulni. damxmare obieqtebis umravlesobis niSnebis adgilmdebareo-
bas scenis SemadgenlobaSi ar aqvs mniSvneloba, amitom maTi gan-
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Tavseba ise SeiZleba, rom aucileblobis SemTxvevaSi mosaxerxebeli 
iyos maTi danaxva da ar iyvnen xelis SemSlelni samganzomilebiani 
scenis geometriuli modelis obieqtebTan muSaobis dros.  

im damxmare obieqtebis niSnebi, romelTaTvisac saWiroa sam-
ganzomilebiani scenis garkveul geometriul obieqtebTan Sesabam-
isobis dadgena, proeqciis fanjrebSi wiTlad gamoisaxeba, sanam 
aseTi Sesabamisoba ar aris dadgenili, da lurj fers miiRebs, roca 
dadgindeba.  

ama Tu im niSnis amorCevisas misi zoma izrdeba, rogorc 
naCvenebia nax. 4.10.-ze. 

modul reactor-is damxmare obieqtebis niSnebi ar aris vizual-
izirebadi obieqtebi da ar erTvebian samganzomilebiani scenis gamo-
saxulebaSi, romelic vizualizaciis dros formirdeba.  

modifikatorebi 

modul reactor-is SemadgenlobaSi aris sami modifikatori: reactor 

Clothe (reaqtori: qsovili), reactor Rope (reaqtori: Zafi) da reactor 

SoftBody (reaqtori: rbili sxeuli). maTi povna SeiZleba sabrZanebo 
panel Modify-s modifikatorTa siaSi. obieqtebTan aRniSnuli modi-
fikatorebiT sargeblobisTvis SeiZleba aseve gamoiyenoT meniu reac-

tor-is qvemenius Apply Modifier (modifikatoris gamoyeneba) brZanebebi 
an reactor-is instrumentebis panelis Rilakebi. 
 

 

(nax. 4.10. amorCeuli niSnis saxeli izrdeba, rogorc naCvenebia 
magaliTSi obieqt Wind-is niSani) 

moculobiTi deformacia Water 

moculobiTi deformaciis Water (wyali) Sesaqmnel instrumentTan 
xelmisawvdomad SeiZleba daawkapunoT sabrZanebo panel Create-is 
Rilakze Space Warps (moculobiTi deformaciebi) da gaSlil siaSi 
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amoarCioT striqoni reactor. amis Semdeg gamoCenil xveulSi Object 

Type erTaderTi Rilakia Water. am moculobiTi deformaciis Sesaq-
mnelad aseve SeiZleba gamoiyenoT meniu reactor-is brZaneba da reactor-
is instrumentebis panelis Rilaki.  

utiliti Reactor 

servisuli programa-utiliti reactor moTavsebulia sabrZanebo pan-
elze Utilities (utilitebi). Tu Rilaki reactor ar aris panelze Utilities, 
maSin unda daawkapunoT Rilaks More da gamoCenil fanjaraSi orjer 
daawkapunoT striqons reactor. panel Utilities-ze gamoCndeba utilit 
reactor-is parametrebis xveulebi: Preview & Animation (naxva da anima-
cia), World (realuroba), Collisions (Sejaxeba), Display (displei), Utils 
(utilitebi) da Properties (Taviseburebebi) (nax. 4.11). 
 

 

(nax. 4.11. modul reactor-is parametrebis xveulebi sabrZanebo pan-
elze Utilities) 
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(nax. 4.12. meniu reactor ganTavsebulia 3ds max-is ZiriTadi menius 
striqonSi) 

meniu reactor 

meniu reactor (nax. 4.12) Semdeg brZanebebs Seicavs: 

 Create Object _ gamoiZaxebs qvemenius modul reactor-is damxmare 
obieqtebis Seqmnis brZanebebiT. am qvemenius yvela brZaneba xveul 
Object Type-is Sesabamisi Rilakebis dublikatia, romelic sabrZanebo 
panel Create-is kategoria Helpers-s miekuTvneba (ix. nax. 4.8). damatebiT 
meniuSi Sedis brZaneba Water romelic dublikatia analogiuri Ril-
akisa xveulidan Object Type, romelic miekuTvneba sabrZanebo panel 
Create-is kategorias Space Warps-s;  

 Apply Modifier (modifikatorebis gamoyeneba) _ gamoiZaxebs qve-
menius modul reactor-is samidan erTi modifikatoris arCevis brZane-
bebiT: Clothe Modifier (modifikatori qsovili), Rope Modifier (modifika-
tori Zafi) da Soft Body Modifier (modifikatori rbili sxeuli);  

 Open Property Editor (Taviseburebebis redaqtoris gaxsna) _ 
iZaxebs dialogur fanjaras Rigid Body Properties (magari sxeulebis 
Taviseburebebi) (nax. 4.13). am fanjris marTvis yvela elementi dub-
lirebs xveul Properties-is Sesabamis marTvis elementebs, romelic 
Cndeba sabrZanebo panel Utilities-ze utilit reactor-is gaaqtiurebis 
Semdeg da ganxiluli iqneba aucileblobis mixedviT; 
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(nax. 4.13. modul reactor-is dialoguri fanjara Rigid Body Properties) 

 Utilities (utilitebi) _ iZaxebs qvemenius modul reactor-is uti-
litebis aqtivizaciis brZanebebiT. aRniSnuli qvemenius brZanebebi 
Analyze World (realobis gaanalizeba), Convexity Test (testi amozneqi-
lobaze), Reduce Keys (Selection) ((amorCeuli obieqtebis) gasaRebebis 
raodenobis Semcireba), Reduce Keys (All) ((yvela obieqtis) gasaRebebis 
raodenobis Semcireba), Delete Keys (Selection) ((amorCeuli obieqtebis) 
gasaRebebis gauqmeba), Delete Keys (All) ((yvela obeqtis) gasaRebebis gau-
qmeba) dublirebs utiliti reactor-is xveul Utils-is Sesabamis Ril-
akebs. brZaneba View Stored Collisions (Senaxuli Sejaxebebis Cveneba) 
dublirebs xveul Collisions-is Rilaks View. es yvela brZaneba ganix-
ileba aucileblobis mixedviT;  

 Preview Animation (animaciis daTvaliereba) _ iwvevs in-
teraqtiuli fanjris reactor Real-Time Preview-s (modul reaqtoris 
realur droSi daTvaliereba) gamoCenas, romelSic SeiZleba 
winaswar inaxos momarTuli animacia. amis Sesaxeb dawvrilebiT wai-
kiTxeT SemdgomSi ganyofilebaSi `animaciis winaswar daTvalierebis 
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interaqtiuli fanjara~. es brZaneba dublirebs Rilaks Preview in 

Window, romelic aris sabrZanebo panel Utilities xveulSi Preview & 

Animation;  

 Create Animation _ rTavs scenis obieqtebis animaciis gasaRe-
bebis gaTvlas modul reactor-is saSualebebiT;  

 About reactor (modul reaqtoris Sesaxeb) _ gamoiZaxebs fanja-
ras analogiuri saxelwodebiT (nax. 4.14), romelic Seicavs mona-
cemebs modulis SemmuSaveblebsa da versiebze. 
 

 

(nax. 4.14. dialoguri fanjara About reactor).  

Reactor-is instrumentebis paneli 

reactor-is instrumentebis paneli gulisxmobis mixedviT Tavsdeba 
ekranze vertikalurad misi marcxena napiris gaswvriv. 

instrumentebis panelis Rilakebi gamosaxulia nax. 4.15.-ze, sadac 
is gayofilia or nawilad, raTa gamosaxuleba ar iyos metismetad 
wvrili.  

panelis yvela Rilaki dublirebs panel Create-is Sesabamis in-
strumentebs da meniu reactor-is brZanebebs. calkeuli Rilakebis dan-
iSvnas ganvixilavT aucileblobis mixedviT.  

modul Reactor-is koleqciis gageba 

samganzomilebiani scenis geometriuli modelis ama Tu im 
obieqtisTvis magari an deformirebadi sxeulis Taviseburebebis mis-
aniWeblad, aucilebelia maTi CarTva Sesabamisi tipis sxeulebis 
siaSi, romelsac koleqcia (Collection) ewodeba. imisaTvis, rom Tavis 
droze miiRoT koleqciis formirebis SesaZlebloba, aucilebelia 
scenis SemadgenlobaSi modul reactor-is Semdegidan erT-erTi 
damxmare obieqtis CarTva: Rigid Body Collection, Soft Body Collection, Cloth 

Collection, Rope Collection an Deformable Mesh Collection. 
koleqciaSi Rigid Body Collection da Deformable Mesh Collection SeiZle-

ba iyos moTavsebuli samganzomilebiani scenis geometriuli model-
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is nebismieri obieqti, romelic warmoadgens moculobiT sxeuls, 
aseve xaz-splains (NURBS-mrudebi amisTvis ar gamodgeba). 
 

 

(nax. 4.15. reactor-is instrumentebis paneli) 
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koleqciaSi Soft Body Collection SeiZleba iyos moTavsebuli mxolod 
geometriuli modelis obieqtebi, romlebTanac aris gamoyenebuli 
modifikatori reactor Soft Body. 

koleqciaSi Cloth Collection nebadarTulia mxolod im obieqtebis 
moTavseba, romlebTanac gamoyenebulia modifikatori reactor Cloth. 

koleqciaSi Rope Collection nebadarTulia mxolod im obieqtebis 
ganTavseba, romlebTanac gamoyenebulia modifikatori reactor Rope. 
Zafebis saxiT SeiZleba iyos gamoyenebuli mxolod splaini-xazebi 
(NURBS-mrudebi amisTvis ar gamodgeba).  

koleqciis Seqmna 

samganzomilebiani scenis SemadgenlobaSi rom SeqmnaT romelime 
koleqciis damxmare obieqti da amavdroulad masSi samganzomilebi-
ani scenis geometriuli modelis saWiro obieqtebi moaTavsoT, 
Semdegi moqmedebebi SeasruleT:  

1. amoarCieT samganzomilebiani scenis geometriuli modelebi, 
romlebis CarTvac aucilebelia Sesaqmneli koleqciis 
SemadgenlobaSi.  

2. meniu reactor-is qvemenius Create Object-is zeda nawilSi 
amoarCieT xuTidan erTi brZaneba, romlebic Seesabameba 
koleqciebis saxelwodebebs. imave mizniT SegiZliaT daaw-
kapunoT erT-erT Rilakze reactor-is instrumentebis panelis 
zeda nawilSi: Create Rigid Body Collection, Create Cloth Collection, 

Create Soft Body Collection, Create Rope Collection an Create Deforma-

ble Mesh Collection. avtomaturad Seiqmneba koleqciis niSani 
wertilSi, romelic Seesabameba obieqtebis amorCeuli 
nakrebis centrs, xolo koleqciebis siaSi avtomaturad 
CairTveba samganzomilebiani scenis yvela amorCeuli 
obieqti, romlebic TavianTi Taviseburebebis mixedviT 
Seesabamebian amorCeul koleqciebs.  

raTa Seiqmnas niSani koleqciisa carieli siiTurT, SemdgomSi 
siaSi obieqtebis damatebis mizniT, zemoT aRweril moqmedebebis 
Sesrulebamde ar gamoyoT obieqtebi samganzomilebiani scenis 
SemadgenlobaSi. meniu reactor-is qvemenius Create Object saWiro brZane-
bis SerCevis Semdeg an  reactor-is instrumentebis panelis xuTidan 
erT-erT zeda Rilakze dawkapunebis Semdeg ubralod daawkapuneT 
proeqciis nebismieri fanjris im wertilSi, sadac saWiroa koleqci-
is niSnis ganTavseba.  

koleqciis Seqmnis kidev erTi meTodi imaSi mdgomareobs, rom sa-
brZanebo panel Create-is Rilakze Helpers daawkapunoT da gamoCenil 
siaSi amoarCioT striqoni reactor. amis Semdeg xveulSi Object Type 
(ix. nax. 4.8) SeiZleba erT-erT Rilakze dawkapuneba _ RBCollection (ma-
gari sxeulebis koleqcia), SBCollection (rbili sxeulebis koleqcia), 
CLCollection (qsovilebis koleqcia), RPCollection (Zafebis koleqcia) an 
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DMCollection (deformirebadi badeebis koleqcia). am SemTxvevaSi 
koleqciis niSani ar Seiqmneba avtomaturad imisgan damoukideblad, 
aris scenis SemadgenlobaSi amorCeuli obieqtebi Tu ara, da mis 
Sesaqmnelad unda daawkapunoT proeqciis nebismieri fanjris im 
wertilSi, sadac saWiroa niSnis ganTavseba.  

nax. 4.16.-ze naCvenebia, rogor gamoiyureba koleqciis amorCeuli 
niSnebi 3ds max-is proeqciis fanjrebSi (koleqciis niSnebis zomebi 
am naxatze orjer aris gadidebuli gulisxmobiT miRebulTan 
SedarebiT). 
 

 

(nax. 4.16. modul reactor-is koleqciebis niSnebis xedi proeqciis 
fanjaraSi asaxulobis tonirebul reJimSi) 

koleqciaSi scenis obieqtebis damateba 

geometriuli modelis obieqtebi rom daematos ama Tu im 
koleqciis SemadgenlobaSi, saWiroa misi niSnis amorCeva da sa-
brZanebo panel Modify-ze gadarTva. panelze gaCndeba xveulebi Prop-

erties da Advanced (nax. 4.17). 
 

 

(nax. 4.17. rbili koleqciebis xveulebi Properties da Advanced) 
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mxolod magari sxeulebis koleqciisTvis pirveli xveulis sax-
eli iqneba ara Properties, aramed RB Collection Properties. xveul Proper-

ties-is instrumentebis Semadgenloba erTnairia koleqciis yvela 
tipisTvis, xolo xveul Advanced-is parametrebis Semadgenloba 
sxvadasxva koleqciasTan icvleba.  

koleqciaSi geometriuli modelis obieqtebis saTiTaod da-
samateblad daawkapuneT Rilaks Pick xveulSi Properties, Semdeg ki 
saWiro obieqtze, romlis saxeli gamoCndeba siaSi. kursori jvris 
formas miiRebs (romelic aRniSnavs koleqciaSi obieqtis damatebis 
SesaZleblobas) mxolod im obieqtebis Tavze, romlebic TavianTi 
Taviseburebebis mixedviT SeiZleba daematos aRniSnuli koleqciis 
SemadgenlobaSi.  

mTeli siiT obieqtebis dasamateblad daawkapuneT Rilaks Add an 
Rilak Pick-ze dawkapunebis Semdeg daaWireT klaviSs h, raTa gamoi-
ZaxoT obieqtebis amorCevis tipuri fanjara. siaSi moTavsdeba scenis 
geometriuli modelis mxolod is obieqtebi, romlebic TavianTi 
TaviseburebebiT miesadagebian Sesaqmnel koleqcias.  

siidan koleqciaSi SecdomiT CarTuli obieqtebis amosaSlelad 
amoarCieT maTi saxelebi xveul Properties-is siaSi, Semdeg ki daaw-
kapuneT Rilaks Delete. 

Rilak Highlight-ze (Cveneba) dawkapuneba imas iwvevs, rom scenis ge-
ometriuli modelis yvela obieqti, romelic koleqciis siaSia Car-
Tuli, mcire xniT gamoiyofa proeqciis fanjrebSi.  

alam Disabled-is (araaqtiuri) momarTva imas iwvevs, rom aRniSnuli 
koleqcia, da masTan erTad masSi Semavali yvela obieqti, ar 
CairTvebian modul reactor-is mier Sesaqmnel animaciaSi.  

modul Reactor-is SemzRudvelebis gageba 

modul reactor-is SemzRudvelebi emsaxurebian animaciaSi Semavali 
magari sxeulebis nebadarTuli moZraobis SezRudvas. 
SemzRudvelebs SeuZliaT, magaliTad, mianiSnon obieqtis gada-
adgilebis nebadarTuli RerZi an misi mobrunebis RerZi, SeuZliaT 
uzrunvelyon obieqtis mibma samganzomilebiani sivrcis garkveul 
wertilTan an SezRudon misi gadaadgileba traeqtoriis miTiTebul 
xazze.  

samganzomilebiani scenis SemadgenlobaSi SemzRudvelebi iqmneba 
niSnebis saxiT. rogorc koleqciebis SemTxvevaSi, SemzRudvelebis 
niSnebis mdebareobas scenis SemadgenlobaSi Seqmnis momentSi ar 
aqvs mniSvneloba. 

mas mere, rac SemzRudveli Seqmnilia, unda gadainacvloT sa-
brZanebo panel Modify-ze da momarToT misi parametrebi, ZiriTadad 
miuTiToT samganzomilebiani scenis geometriuli modelis 
obieqtebi, romlebic unda marTos SemzRudvelma.  
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SemzRudvelebis sia 

modul reactor-is yvela SemzRudveli iyofa martivebad da gaer-
Tianebulebad. qvemoT moyvanili yvela SemzRudvelis aRweras Tan 
axlavs reactor-is instrumentTa panelis Rilakebis niSnebis gamosax-
ulebebi, romlebic mocemuli damxmare obieqtebis Seqmnas emsax-
ureba.  

martivi SemzRudvelebis (simple constraints) ricxvSi Sedian:  

Spring (zambara) _ iZleva saSualebas ori magari sxeuli erTma-
neTs SeuerTdes an erTi magari sxeuli SeuerTdes sivrcis 
garkveul wertils drekadi kavSiriT, romelic warmosaxviTi zamba-
ris moqmedebis imitirebas axdens;  

Linear Dashop (xazovani dempferi _ iZleva saSualebas erTmaneTs 
SeakavSiros ori magari sxeuli an erTi magari sxeuli SeakavSiros 
sivrcis garkveul wertilTan drekadi kavSiriT, romelic moqmedeb-
iT avtomanqanis amortizators hgavs. aRniSnuli kavSiris dan-
iSnulebaa im rxevebis Caqroba, romlebic SeiZleba gaCndes 
SekavSirebuli obieqtebis sistemaSi. SekavSirebuli sxeulebi 
SekavSirebis wertilTan mimarTebaSi mobrunebis Tavisuflebas inar-
Cuneben; 

Angular Dashpot (kuTxovani dempferi (Strixi)) _ iZleva saSu-
alebas, dafiqsirdes ori magari sxeulis an erTi sxeulis absolu-
turi orientacia sivrceSi, drekadi kavSiris saSualebiT.  
gaerTianebuli SemzRudvelebis (cooperative constraints) ricxvSi Sedian:  

Rag Doll Constraint (SemzRudveli marioneti) _ es SemzRudveli 
iZleva saSualebas gaerTiandes kompiuteruli personaJis calkeuli 
sxeulebi, rogorebicaa mtevani, winamxari, mxari, tani, TeZo, wvivi da 
a.S., am nawilebis Senawevrebebis moxris dasaSvebi kuTxis miTiTebiT. 
miRebul personaJs SeuZlia iTamaSos marionetis an konkis Tojinis 
roli, romelic, magaliTad, Zirs dacemuli moaxdens xelebisa da 
fexebis namdvilis magvari moZraobis demonstrirebas; 

Hinge Cnstraint (SemzRudveli karis anjama) _ iZleva saSualebas 
ori magaroi sxeuli ise gaaerTianos, rom erTi maTgani meoris 
mimarT Sebrundes ise, rogorc kari anjamis mimarT an SezRudos 
erTaderTi magari sxeulis mobrunebis RerZi;  

Point-to-Point (SemzRudveli wertil-wertil) _ iZleva saSualebas 
ori magari sxeuli gaaerTianos rogorc uCinari Zafi an miabas erTi 
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magari sxeuli samganzomilebiani sivrcis miTiTebul wertilTan. 
SekavSirebul sxeulebs Tavisuflad SeuZliaT imoZraon erTmaneTis 
mimarT. kavSiris momarTvis xarjze SeiZleba SeizRudos sxeulebis 
dasaSvebi mobrunebis seqtori SekavSirebis wertilTan mimarTebaSi, 
an kavSiri iyos magari gadabmula, romelic ar miscems sxeulebs 
miaxloebis saSualebas;  

Prismatic Constraint (SemzRudveli sriali) _ iZleva saSualebas 
SezRudos erTi magari sxeulis gadaadgileba meoresTan mimarTebaSi 
an erTaderTi sxeulis gadaadgileba samganzomilebian sivrceSi 
mxolod erTi miTiTebuli koordinatuli RerZiT. faqtobrivad, es 
iZleva saSualebas Seiqmnas ori magari sxeulis sriala Senawevreba; 

Car-Wheel Constraint (SemzRudveli manqana-borbali) _ iZleva saS-
ualebas magari sxeuli, romelic borbals gamosaxavs, miabas meore 
magar sxeuls, romelic, magaliTad, manqanis Zaras gamosaxavs; 

Point-to-Path Constraint (SemzRudveli wertili-gza) _ iZleva saSu-
alebas ori magari sxeuli ise Seiqmnas, rom maT Soris Svilobili 
mSobelTan mimarTebaSi gadaadgildes traeqtoriis miTiTebul 
xazze.  

Tu scenis SemadgenlobaSi emateba erTi an ramdenime gaer-
Tianebuli SemzRudveli, maSin unda daematos aseve damxmare obieqti 
Constraint Solver (SezRudvebis gadawyveta). siaSi, romelic aqvs am 
obieqts panelze Modify, Tavsdeba scenis yvela gaerTianebuli 
SemzRudvelis saxeli. garda amisa, Rilak RB Collection-is meSveobiT 
aRniSnul gadawyvetilebas aucileblad unda mieTiTos scenis 
SemadgenlobaSi arsebuli magari sxeulebis koleqcia.  
SemzRudvelebis yvela parametris dawvrilebiTi gacnoba scdeba aR-
niSnuli gamocemis farglebs. aucileblobis SemTxvevaSi mimarTeT 
3ds max-is sacnobaro sistemas.  

modul Reactor-is danarCeni damxmare obieqtebis 

gacnoba 

koleqciebisa da SemzRudvelebis garda modul reactor-is danar-
Ceni damxmare obieqtebis ricxvSi Sedian: 

Plane (sibrtye) _ iZleva saSualebas Seiqmnas aravizualizir-
ebadi sibrtye, rrmelic magari sxeulebis gadaadgilebisTvis qmnis 
winaaRmdegobas, Tu isini sibrtyis normalis mimarTulebiT gada-
adgildebian. am sibrtyes SeiZleba moemarTos xaxunis koeficientisa 
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da elastikurobis Taviseburebebi. niSnis SezRuduli zomis mi-
uxedavad, sibrtyis zomebi usazRvrod iTvleba sivrceSi; 

Motor (motori) _ emsaxureba mbrunavi momentis wyaros, romelic 
mocemul obieqtTan SeerTebuli magari sxeulis trials iwvevs 
miTiTebuli RerZis irgvliv, miTiTebuli kuTxovani siCqariT; 

Wind (qari) _ qaris wyaro, romelsac SeuZlia qsovilebisa da 
Zafebis koleqciaSi CarTuli geometriuli modelis obieqtebis de-
formireba. qars aqvs uamravi saanimacio parametri, iseTi rogoricaa 
siCqare, qrolvis Zala da raodenoba, moqmedebis zonebis SezRudva 
da a.S.;  

Toy Car (saTamaSo manqana) _ emsaxureba im manqanebis modelebis 
animacias, romlebsac aqvT Zara da borblebi. miuxedavad imisa, rom 
avtomanqanis modeli SeiZleba aewyos SemzRudvel Car-Wheel Con-

straint-is saSualebiTac, damxmare obieqti Toy Car amis ufro iolad 
da swrafad gakeTebis saSualebas iZleva. geometriuli obieqtebis 
erTianoba, romlebic avtomanqanis Zarasa da borblebs ganasaxi-
erebs, damxmare obieqtTan Toy Car-Tan SekavSirebis Semdeg ise 
moqmedebs, rogorc saTamaSo manqana motoris gareSe. aseTi modeli 
SeiZleba realisturad Camoqandes mTidan an iqrolos brtyel zeda-
pirze inerciiT, Tu modul reactor-is gaTvlis dawyebamde mas miani-
WebT tradiciuli animaciis meTodiT moZraobas;  

Fracture (natexebi) _ emsaxureba animaciebis Seqmnas, romlebSic 
magari sxeuli imsxvreva winaswar gamzadebul nawilebad meore 
magar sxeulTan Sejaxebis dros.  

damxmare obieqtebis Fracture da Wind calkeuli parametrebi ganx-
iluli iqneba mogvianebiT ganyofilebebSi `modul reactor-is meSve-
obiT magari sxeulebis dinamikis imitacia~ da `modul reactor-iT 
qsovilebis imitacia~. yvela danarCeni damxmare obieqtis ufro 
dawvrilebiT ganxilva scdeba aRniSnuli gamocemis farglebs. 
aucileblobis SemTxvevaSi mimarTeT 3ds max-is sacnobaro sistemas.  

animaciis winaswari daTvalierebis interaqtiuli 

fanjara 

animaciis winaswari daTvalierebis interaqtiuli fanjara (nax. 
4.18) gamoiZaxeba xveul Preview & Animation-is Rilak Preview in Window-
ze dawkapunebiT, romelic Cndeba sabrZanebo panelze Utilities 
utilit reactor-is CarTvis Semdeg. aRniSnuli fanjris gamoCena 
aseve SeiZleba meniu reactor-is brZanebis Preview Animation-is 
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SesrulebiT an reactor-is instrumentTa panelis Rilak Preview Anima-

tion-ze dawkapunebiT. 
 

 

(nax. 4.18. animaciis winaswar daTvalierebis interaqtiuli fanja-
ra) 

fanjaraSi animaciis daTvalierebis samarTavad gamoiyeneT 
Semdegi saSualebebi:  

 animaciis daTvalierebis dasawyebad, daTvalierebis droebiT 
SesaCereblad da kvlav aRsadgenad, SeasruleT menius brZaneba fan-

jaraSi Simulation  Play/Pause (imitacia  kvlavwarmoeba / pauza) an 
ubralod daaWireT Rilaks P;  

 scenis sawyisi mdgomareobis aRdgenis an kvlavwarmoebis 

srulad SesaCereblad SeasruleT brZaneba Simulation  Reset (imita-

cia  gadatvirTva) an daaWireT Rilaks R;  

 daTvalierebis (xedis) rakursis Sesacvlelad Tagvis marcxe-
na RilakiT daawkapuneT da kursori gadaaCoCeT fanjaraSi zemoT-
qvemoT an marjvniv-marcxniv; 
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 fanjaraSi gamosaxulebis dasaTvaliereblad Tagvis Sua 
RilakiT (gorgolaWiT) daawkapuneT da kursori fanjaraSi gadaa-
CoCeT zemoT-qvemoT an marjvniv-marcxniv;  

 gamosaxulebis masStabis Sesacvlelad daatrialeT Tagvis 
Sua gorgolaWi;  

 ekranze Tagvis Rilakebis gamoyenebis Sesaxeb mokarnaxis 

gamosaZaxeblad, SeasruleT fanjris menius brZaneba Mouse  Mouse 

Help. mokarnaxis gasauqmeblad, kidev erTxel SeasruleT es brZaneba. 
daTvalierebis fanjara interaqtiulad iwodeba, radgan iZleva 

saSualebas imoqmedos animaciis obieqtebze. obieqtze daawkapuneT 
Tagvis marjvena RilakiT da gadaaCoCeT kursori. Sedegad obieqtsa 
da kursors Soris Seiqmneba drekadi kavSiri, da Tqven SeZlebT 
daakvirdeT obieqtze Tqveni zemoqmedebis Sedegebs daTvalierebis 
fanjaraSi, Tu obieqti ar aris umoZrao an ar aqvs SezRudva 
mdebareobis mixedviT.  

daTvalierebis fanjris meniu Display Semdeg brZanebebs Seicavs: 

 Camera Settings (kameris mosamarTebi) _ gamoiZaxebs dialogur 
fanjaras kameris Taviseburebebis mosamarTad, iseTebis, rogoricaa 
wakveTis axlo da Sori sibrtyis mdebareoba da TvalTaxedvis 
sigane;  

 Faces (mijnebi) _ rTavs obieqtebis badeebis mijnebis 
tonirebuli gasworebuli gamosaxulebebis vizualizacias;  

 Wireframe (karkasi) _ rTavs obieqtebis karkasebis gverdebis 
tonirebuli gasworebuli gamosaxulebebis vizualizacias. badis 
mijnebi am dros ar gamoisaxeba; 

 Sim Edges (modelirebuli gverdebi) _ rTavs badis gverdebis 
Cvenebas, romelic cvlis modelirebad sxeuls sxva sxeulebTan Se-
jaxebisas misi sazRvrebis garkvevis mizniT (ix. SemdegSi ganyofile-
ba `amozneqili da Sezneqili magari sxeulebis urTierTqmedeba~);  

 Grid (bade) _ rTavs koordinatuli badeebis gamosaxulebas 
XY, YZ da ZX sibrtyeebSi;  

 Origin (koordinatTa dasawyisi) _ rTavs veqtorTa sameulis X, 

Y da Z gamosaxulebas globaluri koordinatebis dasawyisSi;  

 Flashlight On/Off (proJeqtori CarT/gamorT) _ gamnaTeblis CarT-
va-gamorTva, romelic anaTebs scenas daTvalierebis fanjaraSi 
mayureblis `zurgsukan~;  

meniu Performance Seicavs animaciis dros kadrebis ganmeorebis 
sixSiris fiqsirebuli variantebis nakrebs: 60, 50, 40 an 30 fps 

(kadrebi wamSi), aseve kadrze gaTvlis ciklebis fiqsirebul mniS-
vnelobebs (substeps), 1-dan 100-mde.  

fanjris meniu MAX Seicavs or brZanebas: 
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 Update MAX (MAX-is ganaxleba) _ aRniSnuli brZanebis arCeva 
aiZulebs obieqtebs 3ds max-is proeqciis fanjrebSi iseTi saxe 
miiRon, rogoric aqvT animaciis mocemul momentSi daTvalierebis 
fanjaraSi. am brZanebis Sesrulebamde unda SeaCeroT animacia 

brZanebiT Simulation  Play/Pause an klaviSiT P;  

 Use MAX parameters (MAX-is parametrebis gamoyeneba) _ modul 
reactor-s aiZulebs fanjaraSi daTvalierebisas gamoiyenos kadrebis 
sixSiris mniSvneloba da gaTvlis ciklebis ricxvi, romlebic 
miTiTebulia utilit reactor-is xveulSi Preview & Animation.  

zogadi qmedebebi modul reactor-is meSveobiT 

animaciis Sesaqmnelad 

modul reactor-is gamoyenebiT animaciis Sesaqmnelad aucilebelia 
Semdegi moqmedebebis Sesruleba:  

1. SeqmeniT samganzomilebiani scenis geometriuli modeli. unda 
gaiTvaliswinoT, rom erTaderTi Zala, romelic obieqtebze gulisx-
mobiT moqmedebs, aris simZimis Zala. amitomac, modul reactor-iT 
dinamikis imitaciis dros rom miviRoT scenaze raRac moqmedeba, 
aucilebelia obieqtebis aramyari wonasworobis mdgomareobaSi gan-
Tavseba. magaliTad, obieqtebis nawili rom sayrdeni zedapiris 
sibrtyis Tavze avwioT an ise davxaroT, rom cvena daiwyos, da a.S. 
aucileblobis SemTxvevaSi obieqtebis winaswari animacia momarTeT 
tradiciuli meTodebiT. magaliTad, scenis im obieqtebs, romlebic 
unda Seexalon erTmaneTs, mianiWeT winsvliTi moZraoba. scenis 
SemadgenlobaSi daamateT Tundac erTi kamera da gamnaTeblebi, da 
momarTeT maTi mdebareoba da orientacia.  

2. rbili sxeulebis, qsovilebis an Zafebis modelirebis 
aucileblobis SemTxvevaSi, im obieqtebTan, romlebmac unda gamox-
aton deformirebuli sxeulebi, gamoiyeneT modifikatorebi reactor 

SoftBody, reactor Clothe da reactor Rope.  

3. scenis SemadgenlobaSi daamateT damxmare obieqti-koleqciebi 
imis Sesabamisad, Tu ra tipis sxeulebis imitirebas apirebT. 
magaliTad, Tu scenis SemadgenlobaSi iqneba mxolod magari 
sxeulebi, daamateT mxolod damxmare obieqti Rigid Body Collection. Tu 
scenis SemadgenlobaSi iqneba magari sxeulebi da qsovilebi, 
daamateT koleqcia Rigid Body Collection da Cloth Collection, da a.S. sce-
nis geometriuli modelis obieqtebi ganaTavseT Sesabamisi 
koleqciebis siebSi.  

4. aucileblobis SemTxvevaSi scenis SemadgenlobaSi daamateT 
martivi an gaerTianebuli SemzRudvelebi. miuTiTeT yoveli 
SemzRudvelisTvis scenis obieqtebi, romlebzec isini imoqmedeben. 
Tu scenis SemadgenlobaSi CarTuli iqneba gaerTianebuli 
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SemzRudvelebi, kidev daamateT damxmare obieqti Constraint Solver. am 
obieqtis siaSi panelze Modify moaTavseT scenis yvela gaerTianebu-
li SemzRudvelis saxeli. Rilak RB Collection-is meSveobiT mocemul 
gadawyvetilebas miuTiTeT scenis arsebul SemadgenlobaSi magari 
sxeulebis koleqcia.  

5. gadaerTeT sabrZanebo panel Utilities-ze da momarTeT utiliti 
reactor. daayeneT scenis yoveli im obieqtis individualuri fizikuri 
Taviseburebebi, romlebic magari sxeulebis rols iTamaSeben, am 
utilitis xveul Properties-is gamoyenebiT, rogorc naCvenebia nax. 
4.19.-ze. imave mizniT SegiZliaT gamoiyenoT dialoguri fanjara Rigid 

Body Properties, romelic gamoiZaxeba brZanebiT meniuSi reactor  Open 

Property Editor an reactor-is instrumentTa panelis amave saxelwodebis 
Rilakze dawkapunebiT. 
 

 

(nax. 4.19. utilit reactor-is xveuli Properties sabrZanebo panelze 
Utilities) 

utilit reactor-is xveulis Properties parametrebis jgufi Physical 

Properties iZleva saSualebas magari sxeulis Semdegi Taviseburebebi 
moimarTos:  
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 Mass (masa) _ sxeulis masa kilogramebSi. Tu magari sxeu-
lisTvis miniSnebulia nulovani masa, aseTi sxeuli absoluturad 
uZravi iqneba animaciis dros. imisaTvis, rom sxeulis masa miuTiToT 
ara TviTneburad, aramed fizikuri principebidan gamomdinare, unda 
gamoiyenoT nivTierebis simkvrivis sidide. sxeulis moculoba kubur 
metrebSi gadaamravleT fizikis cnobaridan aRebul simkvriveze 
kilogramebSi kubur metrze, da miiRebT sxeulis masas kilo-
gramebSi, romelic unda SeitanoT parametr Mass-is mindorSi. sam-
ganzomilebiani sxeulis moculobis gasazomad sazomi erTeulebis 
saxiT daayeneT metrebi, amoarCieT sxeuli da daawkapuneT sabrZanebo 
panel Utilities-is Rilakze Measure (gazomva). sxeulis moculoba naxeT 
parametr Volume-is striqonSi; 

 Elasticity (elastikuroba) _ Taviseburebebi, romlebic gan-
sazRvraven Sejaxebis dros magari sxeulebis ukuxtomis unars. 
icvleba 0-dan 5-mde. ori magari sxeulis Sejaxebis dros Sedegebze 
moqmedebs yoveli maTganis elastikurobis sidide; 

 Friction (xaxuni) _ xaxunis koeficienti. icvleba 0-dan 1-mde. 
erTi magari sxeulis srialis dros meoris zedapirze, mniSvneloba 
aqvs yoveli maTganis xaxunis koeficientis sidides.  

mricxvelebis qveS oTxi alami iZleva saSualebas, CairTos da 
gamoirTos magari sxeulebis Semdegi Taviseburebebi:  

 Inactive (araaqtiuria) _ am almis dayeneba magar sxeuls aiZu-
lebs CaerTos modul reactor-is mier gaTvlil animaciaSi, rogorc 
araaqtiuri. aseT sxeulze ar moqmedebs simZimis Zala, qaris wneva an 
mbrunavi momenti, maSinac ki, Tu mas aranulovani masa aqvs, sanam 
romelime sxva sxeuli ar Seva masTan SejaxebaSi. amis Semdeg sxeu-
li avtomaturad aqtivizdeba;  

 Disable All Collisions (yvela Sejaxebis gauqmeba) _ am almis day-
eneba gamoricxavs magari sxulis monawileobas sxva sxeulebTan Se-
jaxebaSi, romlebic Tavisuflad SeaRweven masSi da gaivlian; 

 Unyielding (aradamyolad) _ es alami moimarTeba im 
obieqtebisTvis, romlebsac 3ds max-is programis saSualebebiT Se-
qmnili animacia aqvT, Tu saWiroa, rom magari sxeuli modul reactor-
iT animaciis dros inarCunebdes Tavis qcevas, romelic gan-
sazRvrulia 3ds max-is animaciis gasaRebebiT. am dros narCundeba 
SesaZlebloba sxva magari da deformirebadi sxeulebis ur-
TierTqmedebisa mocemul sxeulTan;  

 Phantom (fantomi) _ magari sxeulebi, romelTaTvisac day-
enebulia es alami, ar monawileoben sxva magar sxeulebTan Se-
jaxebaSi, maTSi SeRweviTa da gavliT. Tumca sxeulebi-fantomebi 
inaxaven informacias Sejaxebebis Sesaxeb, romlis gamoyenebac 
Semdeg SeiZleba.  
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6. yoveli magari sxeulisTvis miuTiTeT, aris Tu ara is am-
ozneqili an Cazneqili, xveul Properties-is ganyofileba Simulation Ge-

ometry-s marTvis saSualebebis gamoyenebiT. imis Sesaxeb, Tu rogor 
unda gakeTdes es sworad, dawvrilebiT aris aRwerili am Tavis qve-
ganyofilebaSi `amozneqili da Cazneqili magari sxeulebis ur-
TierTqmedeba~.  

7. momarTeT rbili sxeulebis, qsovilebisa da Zafebis fizikuri 
Taviseburebebi amisaTvis Sesabamisi modifikatoris xveul Properties-
is meSveobiT, romelic iseT sxeulebTan aris gamoyenebuli, rom-
lebic Cndebian sabrZanebo panelze Modify. parametrebi, romlebic 
ganTavsebulia rbili sxeulebis, qsovilebisa da Zafebis modi-
fikatorebis xveulSi Properties, ganxiluli iqneba mogvianebiT 
aucileblobis Sesabamisad. 

8. modul reactor-is winaswari daTvalierebis fanjaraSi gamo-
saxuleba rom Seesabamebodes 3ds max-is kameris fanjaraSi scenis 
xeds, miuTiTeT saWiro kamera. amisaTvis daawkapuneT sabrZanebo pan-
el Utilities-is xveulSi Display Rilakze warweriT None (ara), mere ki 
daawkapuneT kameris niSanze proeqciis nebismier fanjaraSi (nax. 
4.20). 
 

 

(nax. 4.20. utilit reactor-is xveuli Display sabrZanebo panelze Utili-

ties) 
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kameris saxeli gamoCndeba Rilakze. imisaTvis, rom winaswari daT-
valierebis fanjaraSi moqmedebdnen 3ds max-is scenis gamnaTeblebi, 
daawkapuneT xveulSi Display siis Lights (gamnaTeblebi) qvemoT. 

 

(nax. 4.21. utilit reactor-is xveuli Preview & Animation sabrZanebo pan-
elze Utilities) 

Semdeg daawkapuneT sinaTlis saWiro wyaroze, romlis saxelic 
siaSi gamoCndeba. siaSi erTdroulad sinaTlis ramdenime wyaros da-
samatelad daawkapuneT Rilaks Add, Semdeg amoarCieT saWiro gam-
naTeblebis saxelebi fanjara Select Ligyt-is siaSi da daawkapuneT 
Rilaks Select. Tu scenis SemadgenlobaSi ar iqneba gamnaTeblebi, 
moduli reactor gamoiyenebs awyobil proJeqtors. 

9. sabrZanebo panelze Utilities daawkapuneT Rilaks Preview in Win-

dow xveulSi Preview & Animation, raTa gamoiwvioT interaqtiuli 
fanjris reactor Real-Time Preview-s gamoCena. imave mizniT SeiZleba 
SeasruloT meniu reactor-is brZaneba Preview Animation an daawkapunoT 
reactor-is instrumentTa panelis Rilakze Preview Animation. 
 

 

(nax. 4.22. utilit reactor-is dialoguri fanjara Detected Errors) 
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10. amis Semdeg SeiZleba gamoCndes dialoguri fanjara Detected 

Errors (aRmoCenili Secdomebi) im Secdomebis CamonaTvaliT, rom-
lebic modul reactor-is mier iqna aRmoCenili momzadebul scenaSi 
(nax. 4.22) an misi msgavsi fanjara World Analysis (realurobis ana-
lizi) gafrTxilebebis CamonaTvaliT. fanjris Detected Errors 

dasaxurad daawkapuneT Rilaks Close, xolo World Analysis-isa _ Ril-
aks Cansel. gafrTxilebis ignorireba SeiZleba fanjaraSi World Ana-

laysis Rilak Continue-ze dawkapunebiT. moicileT Secdomebi da kidev 
erTxel gamoiZaxeT animaciis daTvalierebis fanjara. momarTuli 
animaciis winaswari daTvalierebis dasawyebad daaWireT Rilaks P, 
sawyisi mdgomareobis aRsadgenad _ Rilaks R. animaciis daT-
valierebis Semdeg daxureT fanjara.  

11. samganzomilebiani scenis obieqtebisTvis animaciis gasaRe-
bebis Sesaqmnelad, romlebic iZlevian saSualebas animacia inaxos 
proeqciis fanjrebSi, miuTiTeT animaciis sawyisi da saboloo 
kadrebis nomrebi, utilit reactor-is xveul Preview & Animation-is 
mricxvelebSi Start Frame (sawyisi kadri), End Frame (saboloo kadri). 
daawkapuneT Rilaks Create Animation. gamoCndeba gamafrTxilebeli 
fanjara, rom aRniSnuli operacia ar eqvemdebareba gauqmebas. daaw-
kapuneT Rilaks OK. Tu momarTavT alams Update Viewports, maSin gaT-
vlebis Sesrulebis mixedviT moxdeba scenis gamosaxulebis ga-
naxleba 3ds max-is proeqciis fanjrebSi. rodesac animacia mzad iqne-
ba, SeasruleT misi vizualizacia Cveulebrivi mimdevrobiT.  

magari sxeulebis dinamikis imitacia modul Reactor-
iT 

ganvixiloT modul reactor-is saSualebebiT magari sxeulebis 
dinamikis imitaciis ramdenime magaliTi. pirvel magaliTSi 
aRwerilia sawyisi animaciis armqone amozneqili magari sxeulebis 
umartivesi urTierTqmedeba. maTi moZraoba iwyeba mxolod simZimis 
Zalis zemoqmedebisas da grZeldeba inerciis xarjze. meore 
magaliTSi aRwerilia magari sxeulebis urTierTqmedeba, romelT-
agan erTs winaswari animacia aqvs. es animacia Semdeg grZeldeba 
modul reactor-iT. mesame magaliTSi ganxilulia amozneqili da Ca-
zneqili magari sxeulebis urTierTqmedebis imitaciis Tavisebure-
bebi. meoTxe magaliTi gvacnobs im magari sxeulebis imitaciis Sesa-
Zleblobebs, romlebic Sejaxebis dros nawilebad imsxvreva.  

amozneqili magari sxeulebis martivi 

urTierTqmedeba 

imisaTvis, rom sawyisi animaciis armqone da mxolod simZimis 
Zalis zemoqmedebiT moZravi magari sxeulebis urTierTqmedebis 
umartivesi dinamika awarmooT, Semdegi moqmedebebi SeasruleT:  

1. SeqmeniT umartivesi samganzomilebiani scena obieqt-
primitivebisgan. aageT sakmaod didi Txeli primitivi Box scenis sa-
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fuZvlis (fuZis) saxiT, mis Tavze ki garkveul simaRleze ganaTavseT 
ufro naklebi zomis iseTive primitivi, rogorc naCvenebia nax. 4.23.-
ze. scenis SemadgenlobaSi daamateT kamera da Omnld-is (yvelamimar-
Tulebiani) tipis ramdenime gamnaTebeli. 

 

(nax. 4.23. umrativesi scenis xedi, romelic modul reactor-iT ani-
maciisTvis aris momzadebuli) 

2. orive primitivi amoarCieT da daawkapuneT reactor-is instru-
mentebis panelis Rilakze Create Rigid Body Collection. scenis 
SemadgenlobaSi avtomaturad Seiqmneba magari sxeulebis koleqcia 
da orive paralelepipedi avtomaturad moTavsdeba xveul RB Collec-

tion Properties-is siaSi Rigid Bodies panelze Modify, rogorc naCvenebia 
nax. 4.24.-ze. 
 

 

(nax. 4.24. sabrZanebo panelze Modify xveul RB Collection Properties-is 
siaSi avtomaturad Cairicxeba orive primitiv-paralelepipedi) 

3. gadainacvleT sabrZanebo panelze Utilities da daawkapuneT 
Rilaks reactor xveulSi Utilities, raTa CarToT imitaciuri mod-
elirebis utiliti. gaSaleT xveuli Properties (ix. nax. 4.19). amoarCieT 
proeqciis fanjaraSi primitivi, romelic scenis safuZvlis rols 
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TamaSobs. darwmundiT, rom mricxvelSi Mass miTiTebulia sidide 0. 
es imas niSnavs, rom aRniSnuli primitivi uZravi darCeba. amoarCieT 
naklebi sididis primitivi, romelic safuZvlis Tavze iqneba 
wamoweuli. SeasruleT misTvis masis mniSvnelobis gaTvla, utilit 
Measure-is meSveobiT sxeulis moculobis gazomviT kubur metrebSi. 
gansaxilvel magaliTSi moculoba aRmoCnda daaxloebiT 0,5 m3-is 
toli, amitom, Tu vivaraudebT, rom sxeuli xisgan aris damzadebu-
li, SeiZleba mas davuniSnoT masa 300kg-is odenobiT.  

4. sabrZanebo panelze Utilities gaSaleT xveuli Display (ix. nax. 
4.20), daawkapuneT Rilaks warweriT None, Semdeg ki daawkapuneT 
kameris niSanze proeqciis nebismier fanjaraSi. kameris saxeli gam-
oCndeba Rilakze. daawkapuneT Rilaks Add siis Light-is qveS, amoar-
CieT saWiro gamnaTeblebis saxelebi gamoCenili fanjris Select Lights-

is siaSi, Semdeg ki daawkapuneT Rilaks Select. gamnaTeblebis sia 
gamoCndeba xveul Display-s siaSi Lights. axla yvelaferi mzad aris 
animaciis sanaxavad.  

5. sabrZanebo panelze Utilities gaSaleT xveuli Preview & Animation 

(ix. nax. 4.21) da daawkapuneT Rilakze Preview in Window, raTa gam-
oiwvioT interaqtiuli fanjris reaction Real-Time Preview-s gamoZaxeba. 
fanjris meniuSi Display amoarCieT amoarCieT brZaneba Flashlight On/Off, 
raTa gamorToT modul reactor-is awyobili proJeqtori da gadaxvi-
deT scenis ganaTebaze 3ds max-is gamnaTeblebiT, winaswari daT-
valierebis (gadaxedvis) fanjaraSi. scena fanjaraSi gamoiyureba 
iseve, rogorc 3ds max-is kameris fanjaraSi (nax. 4.25,a). 

 

  

a                  b 

(nax. 4.25. umartivesi scenis sawyisi xedi animaciis winaswari daT-
valierebis fanjaraSi (a) da scenis xedi moqmedebis dasrulebis 
Semdeg (b)) 

6. daaWireT klaviSs P, raTa CarToT animaciis daTvaliereba. 
patara paralelepipedi simZimis Zalis moqmedebiT daecema didi par-
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alelepipedis saxiT Seqmnil safuZvelze da msubuqad Sextomis 
Semdeg SeCerdeba (nax. 4.25, b). animacia martivia, Tumca Seqmnilia 
avtomaturad da awarmoebs mZime obieqtis realur moqmedebas sim-
Zimis Zalis mindorSi. daaWireT klaviSs R, raTa SeaCeroT warmoeba 
da daTvalierebis fanjaraSi obieqtebi sawyis mdgomareobaSi Caaye-
noT.  

7. procesis dasasruleblad unda SeqmnaT samganzomilebiani 
scenis obieqtebis animaciis gasaRebebi. daawkapuneT Rilaks Create 

Animation sabrZanebo panel Utilities-is xveulSi Preview & Animation. 

daawkapuneT Rilaks OK fanjaraSi imis gasafrTxileblad, rom aR-
niSnuli operacia ar eqvemdebareba gauqmebas. garkveuli drois 
Semdeg, rac saWiroa gasaTvlelad, gasaRebebis Seqmna dasruldeba 
da animacia SeiZleba awarmooT 3ds max-is proeqciis fanjrebSi an 
SeasruloT misi vizualizacia Cveulebrivi saSualebebiT. gasaRe-
bebis gauqmebis aucileblobis SemTxvevaSi amoarCieT animirebuli 
obieqti, Cvens SemTxvevaSi es zeda paralelepipedia. gaSaleT xveuli 
Utils (nax. 4.26) da daawkapuneT Rilaks Delete Keys ganyofilebaSi Selec-

tion, raTa gaauqmoT amorCeuli obieqtebis gasaRebebi, an _ Rilaks 
Delete All Keys ganyofilebaSi Key Management, raTa gaauqmoT yvela 
gasaRebi, rac scenas aqvs.  

 miaqcieT yuradReba imas, rom winaswari daTvalierebis fan-
jaraSi animaciis warmoebis dro ar aris gansazRvruli, proeqciis 
fanjrebSi ki animacia zustad imden xans grZeldeba, ramdenic aris 
gansazRvruli animaciis aqtiur droebiT segmentze. gulisxmobis 
mixedviT animaciis xangrZlivoba Seadgens 100 kadrs, anu wamSi 30 
kadris sixSiriT animaciis dros Seadgens daaxloebiT 3 wams. 
aucileblobis SemTxvevaSi gazardeT animaciis drois xangrZlivoba 
fanjris Time Configuration-is meSveobiT. amis Semdeg modul reactor-iT 
gasaRebebis gaTvlamde ar dagaviwydeT animaciis ukanaskneli kadris 
nomris axali mniSvnelobis momarTva mcrixvelSi End Frame sa-
brZanebo panel Utilities-is xveulSi Preview & Animation. 

 
8. odnav gaarTuleT amocana, scenis safuZvlis daxriT, rogorc 

naCvenebia nax. 4.27,a-ze. kvlav awarmoeT animacia winaswari daT-
valierebis fanjaraSi. axla zeda paralelepipedi ecema daxril sa-
fuZvelze, srialebs da misgan sxlteba (nax. 4.27, b).  

9. rigrigobiT amoarCieT orive paralelepipedi da yoveli 
maTganisTvis gazardeT parametr Friction-is mniSvneli sabrZanebo pan-
el Utilities-is xveulSi Properties, romelic gulisxmobiT aris 
miRebuli 0,3-dan 1-mde. animaciia kvlav awarmoeT winaswari daT-
valierebis fanjaraSi. axla zeda bloki ecema safuZvels, magram ar 
srialebs, aramed inerciiT Serxeuli, SeCerdeba. ase rom, moduli 
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reactor awarmoebs magari sxeulebis realistur moqmedebas maTi 
fizikuri Tvisebebis gaTvaliswinebiT.  
 

 

(nax. 4.26. utilit reactor-is xveuli Utils sabrZanebo panelze Utilities) 

10. scadeT xaxunis koeficientis mniSvnelis gazrda nebismieri 
blokisTvis 2-mde. gamoCndeba fanjara World Analysis, romelic gareg-
nulad hgavs fanjaras Detected Errors (ix. nax. 4.22). fanjris 
SemadgenlobaSi iqneba gafrTxileba, rom xaxunis koeficients aqvs 
sidide, romelic ar Seesabameba fizikur warmodgenebs, radgan 
realur samyaroSi xaxunis koeficienti icvleba 0-dan 1-mde. miuxeda-
vad amisa, animaciis gagrZeleba SeiZleba, fanjris qveda nawilSi 
Rilak Continue-ze dawkapunebiT. daTvalierebis gasauqmeblad daaw-
kapuneT Rilaks Cancel da daayeneT koeficientis realisturi mniS-
vneloba. 
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(nax. 4.27. saxeSecvlili scena (a), momzadebuli animaciisTvis 
moduli reactor-iT, da warmoebuli animaciis Sedegi winaswari daT-
valierebis fanjaraSi (b)). 

11. kidev odnav SeucvaleT saxe animacias. gaauqmeT zeda bloki, 
fuZes mianiWeT horizontaluri mdebareoba da SeqmeniT ramdenime 
axali primitivi iseTi formis, romlis wyalobiTac dacemis dros 
isini ver SeZleben uceb myari wonasworobiT mdgomareobis SeZenas. 
magaliTisTvis nax. 4.28,a-ze naCvenebia scena, romelSic gamoyenebu-
lia primitivebi ChamferBox, Capsule da Spindle. odnav moabruneT prim-
itivebi, raTa maTi mdebareoba fuZeze dacemis dros kidev ufro 
aramyari iyos. 
 

  

(nax. 4.28. saxecvlili scena (a), momzadebuli animaciisTvis modul 
reactor-iT, da warmoebuli animaciis Sedegi winaswari daTvalierebis 
fanjaraSi (b)) 

12. daawkapuneT magari sxeulebis koleqciis niSanze da daamateT 
xelaxla Seqmnili primitivebi siaSi Rigid Bodies sabrZanebo panel 
Modify-s xveulisa RB Collection Properties, Rilak Add-is gamoyenebiT. 
axal magar sxeulebs dauniSneT masa. yvela obieqtisTvis aRadgineT 
xaxunis koeficientis sawyisi mniSvneloba, 0,3-is toli. animacia 



 310 

kvlav awarmoeT winaswari daTvalierebis fanjaraSi. axla primi-
tivebi, fuZeze dacemis Semdeg, mcire xans moZraobas ganagrZoben, 
erTmaneTis ise SeviwrovebiT, rom zogierTi maTgani SeiZleba gad-
movardes kidec sadgamidan (nax. 4.28, b).  

13. scadeT amoZraoT primitivebi daTvalierebis fanjaraSi 
Tagvis marjvena Rilakis gamoyenebiT. SegiZliaT maTi odnav wamow-
evac ki fuZis Tavze da kvlav Zirs Camogdeba, Rilakze xelis 
aSvebiT.  

modul Reactor-is saSualebiT tradiciuli animaciis 

gagrZeleba 

xSirad Cndeba aucilebloba scenis obieqtebs garkveuli sawyisi 
moZraoba mieniWos tradiciuli animaciis saSualebebiT, Semdeg ki 
gagrZeldes moqmedeba modul reactor-is meSveobiT. aseTi gangrZobis 
varianti ganvixiloT scenis magaliTze, romelic dominos Camocve-
nili qvebis jaWvs gamosaxavs.  

msgavsi animaciis gansaxorcieleblad Semdegi moqmedebebi 
SeasruleT:  

1. primitivebisgan aawyveT scena. fuZis saxiT SeqmeniT didi 
sigrZisa da siganis paralelepipedi, magram mcire sisqis. kidev erTi 
paralelepipedi gamoiyeneT rogorc dominos qvis dasamzadebeli. 
miTiTebuli traeqtoriis gaswvriv Tanabrad ganTavsebuli qvebis 
nakrebis Sesaqmnelad, daxateT splain-xazi da erTaderT sawyis 
qvasTan gamoiyeneT instrumenti Spacing Tool, xazis gaswvriv dub-
likatebis saWiro ricxvis ganTavsebiT (nax. 4.29). SeqmeniT magari 
sxeulebis koleqcia da masSi moaTavseT yvela obieqti, romlebic 
scenis fuZesa da dominos qvebs gamosaxavs. scenis SemadgenlobaSi 
daamateT sinaTlis wyaroebic. 

 miaqcieT yuradReba, rom dominos qvebis gamomsaxveli 
obieqtebis fuZeebma ar SeaRwios paralelepipedis SigniT, romelic 
scenis safuZvlis (saZirkvlis) rols TamaSobs. Tu aseT gacvliT 
gadakveTebs eqneba adgili, moduli reactor winaswari daT-
valierebis fanjaraSi animaciis daTvalierebis mcdelobisas war-
moadgens fanjaras World Analysis cnobiT There are interpenetrations 
(arsebobs gacvliTi SeRwevebi) da yvela urTierTSeRwevadi obieqtis 
nusxiT. magar sxeulebs ar unda hqondeT gacvliTi SeRwevebi. 
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(nax. 4.29. samganzomilebiani scena, momzadebuli modul reactor-iT 
tradiciuli animaciis gasagrZeleblad) 

2. gadaerTeT sabrZanebo panelze Utilities da momarTeT sxeulebis 
masebis mniSvnelebi. amoarCieT erT-erTi qva, gazomeT misi moculoba 
kubur metrebSi, Rilak Measure-is gamoyenebiT, da gaTvaleT masa, 
700kg/m3-is mimdevrobis simkvrivis sididis miRebiT, rac Seesabameba 
magar xes. CarTeT utiliti reactor. scenis safuZvlisTvis datoveT 
nulis Tanabari masa, raTa is uZravi iyos. amoarCieT dominos yvela 
Zvali da SeiyvaneT masebis mniSvnelebi mricxvel Mass-is mindorSi, 
utilit reactor-is xveulSi Properties. modul reactor-s mianiSneT sce-
nis SemadgenlobaSi arsebuli kamera da gamnaTeblebi, xveul Display-
s saSualebebis gamoyenebiT, rogorc iyo aRwerili qveganyofilebaSi 
`amozneqili magari sxeulebis martivi urTierTqmedeba~.  

3. momarTeT pirveli qvis daxris animacia, romelmac unda uz-
runvelyos misi dacema. sanam gasaRebs SeqmniT, pirveli qvis ganmas-
axierebeli paralelepipedis sayrdeni wertili gadaaad-gileT fuZis 
napirSi, romlis mimarTac moxdeba obieqtis mobruneba. Tu sayrden 
wertils mis sawyis mdgomareobaSi davtovebT, anu primitivis fuZis 
centrSi, maSin mobrunebis dros misi napiri odnav Caefloba 
sayrdeni zedapiris ganmasaxierebel paralelepipedSi, rac 
dauSvebelia modul reactor-iT animaciisTvis. magar sxeulebs ar unda 
hqondeT urTierTSeRwevebi. SeasruleT pirveli qvis mobrunebis ani-
macia aramyari wonasworobis mdebareobamde (nax. 4.30) or pirvel 
kadrSi. 
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(nax. 4.30. pirveli qva mobrunebiT aris animirebuli or kadrSi, da 
axla es animacia ar SeiZleba iyos gagrZelebuli modul reactor-iT) 

4. sabrZanebo panelze Utilities gaSaleT xveuli Preview & Anima-

tion. mricxvelSi Start Frame SeiyvaneT im kadris nomeri, romelSic 
Seiqmna 3ds max-is obieqtebis ukanaskneli animaciis gasaRebi. Cvens 
SemTxvevaSi es aris kadri 2. moduli reactor gaTvlebis dawyebis mo-
mentSi iTvaliswinebs samganzomilebiani scenis obieqtebis siC-
qareebs, romelic maT SeiZines Cveulebrivi saSualebebiT animaciis 
Sedegad. daawkapuneT Rilaks Preview in Window, raTa gamoiwvioT in-
teraqtiuli fanjris reactor Real-Time Preview-s gamoCena. miaqcieT yur-
adReba imas, rom dominos pirveli qva animaciis dawyebis momentSi 
aramyar mdgomareobaSia (nax. 4.31, a) da unda daeces Tavisi inerciisa 
da simZimis Zalis zemoqmedebiT. kvlav awarmoeT animacia. dominos 
qvebi ecemian, erTmaneTis miyolebiT (nax. 4.31, b). miaqcieT yuradReba 
warweras time: (dro:) fanjris qveda nawilSi, romelic animaciis 
saerTo dros aCvenebs. is iZleva saSualebas gamoiTvalos kadrebis 
aucilebeli raodenoba, romlebSic unda Seiqmnas gasaRebebi. Cvens 
magaliTSi yvela moqmedeba daaxloebiT 6 wamSi mTavrdeba, rac 
daaxloebiT animaciis 200 kadrs Seesabameba.  

5. gazardeT animaciis xangrZlivoba 200 kadramde, dialoguri 
fanjris Time Configuration-is gamoyenebiT. Semdeg gazardeT 200-mde 
mniSvneli mricxvelSi End Frame utilit reactor-is xveulisa Preview 
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& Animation da daawkapuneT Rilaks Create Animation, raTa SeqmnaT 3ds 

max-is scenis obieqtebis animaciis gasaRebebi. 

 radgan gasaRebebis Seqmnis operacia ar eqvemdebareba gau-
qmebas, azri aqvs scenis Senaxvas manamde, sanam daawkapunebT Rilaks 
Create Animation utilit reactor-is xveulSi Preview & Animation.  

 

  

a                  b 

(nax. 4.31. animaciis winaswari daTvalierebis fanjaraSi scenis 
sawyisi xedi (a) da scenis xedi moqmedebis dasrulebis Semdeg (b)) 

amozneqili da Cazneqili magari sxeulebis 

urTierTqmedeba 

ganvixiloT martivi scena, romelic naCvenebia nax. 4.32.-ze. daxril 
sayrden zedapirze, romelic primitiv-paralelepipediT aris mod-
elirebuli, daxris qveS moTavsebulia mobrunebis sxeuli, romelic 
taStis imitacias axdens. amocana imaSi mdgomareobs, rom Se-
vasruloT am taStSi simZimis Zalis zemoqmedebiT sferos vardnis 
animacia.  

Tu SeqmniT magari sxeulebis koleqcias, SeasruleT aseTi 
sxeulebis momarTvis yvela aucilebeli saSualeba, romlebic ganx-
ilulia winamdebare qveganyofilebebSi, da Tuki scdiT awarmooT 
animacia winaswari daTvalierebis fanjaraSi, dainaxavT, rom sfero 
ar vardeba taStSi, aramed Camosrialdeba misi zeda napiris doneze 
da Zirs davardeba, TiTqos taSti uCinari TavsaxuriT aris dafaru-
li. saqme is gaxlavT, rom yvela samganzomilebiani sxeuli modul 
reactor-is mier gulisxmobiT ganixileba rogorc amozneqilebi. 
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(nax. 4.32. samganzomilebiani scena, momzadebuli modul reactor-iT 
animaciisTvis) 

 magari sxeulebis Sejaxebis momentebis gasarkvevad moduli reactor 

gaTvlebis daCqarebis mizniT iyenebs rTuli formis sxeulebis gare 
sazRvrebis miaxloebiTi aRweris sxvadasxva variants. es variantebi 

amoirCeva utilit reactor-is xveul Properties-is ganyofilebaSi Simula-

tion Geometry (ix. nax. 4.19). imis sanaxavad, rogor gamoiyureba ge-
ometriiT modelirebadi obieqtebis bade, romelic gamoyenebulia 

modul reactor-is mier magari sxeulebis Sejaxebis gansasazRvrad, 

winaswari daTvalierebis fanjaraSi unda SeasruloT brZaneba Dis-

play  Sim Edges.  
xveul Properties-is ganyofilebis gadamrTveli Simulation Geometry 

gulisxmobiT moimarTeba jguf Convex-is (amozneqili obieqti) 

mdgomareobaSi Use Mesh Convex. am SemTxvevaSi samganzomilebiani 
sxeulis garegani sazRvrebis (farglebis) gansasazRvrad gamoiyeneba 
bade, romelic am sxeulze isea gadaWimuli, rom is yvelgan am-

ozneqilia (nax. 4.33, a).  

jguf Convex-is gadamrTvel Simulation Geometry-s sxva SesaZlo 
mdgomareobebi, sxeulebis, rogorc amozneqilebis aRsawerad, aris:  

 Use Bounding Box (gabarituli konteineris gamoyeneba) _ 
obieqtis sazRvrebis dasadgenad gamoiyeneba misi gabarituli kon-

teineri (nax. 4.33, b); 

 Use Bounding Sphere (gabarituli sferos gamoyeneba) _ obieqtis 
sazRvrebis dasadgenad gamoiyeneba sfero, romelic aRwerilia 

obieqtis irgvliv (nax. 4.33, c); 

 Use Proxy Convex Hull (aproqsimirebuli (momdevno, uaxloesi) 
amozneqili garsis gamoyeneba) _ sxeulis sazRvrebis dasadgenad 
gamoiyeneba sxva amozneqili sxeulis garsi, romelic amoirCeva gad-
amrTvelis qveS mdebare Rilakis meSveobiT, romelzec aris warwera 
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None. magaliTad, SeiZleba iseTive modelis gamoyeneba, oRond 
sazRvrebis naklebi raodenobiT, rac gaTvlebs aCqarebs.  

sxeulebis, rogorc Cazneqilebis aRsawerad iyeneben gadamrTvel 

Simulation Geometry-s jguf Convace-is Semdeg mdgomareobebs:  

 Use Mesh (badis gamoyeneba) _ Cazneqili obieqtis sazRvrebis 

dasadgenad gamoiyeneba misi sakuTari badisebri garsi (nax. 4.33, d); 

 Use Proxy Mesh (momdevno badis gamoyeneba) _ Cazneqili 
obieqtis sazRvrebis dasadgenad gamoiyeneba meore Cazneqili 
obieqtis badisebri garsi, romelic amoirCeva gadamrTvelis qveS 

mdebare Rilakis daxmarebiT, warweriT None. magaliTad, SeiZleba 
gamoiyenoT iseTive modeli, magram sazRvrebis naklebi raodenobiT, 
rac gaTvlebs aCqarebs.  

ase rom, Cafiqrebuli animaciis Sesasruleblad, amoarCieT 

obieqti-taSti da xveulSi Properties momarTeT misTvis gadamrTveli 

Simulation Geometry, Use Mesh-is mdgomareobaSi. kvlav awarmoeT anima-
cia winaswari daTvalierebis fanjaraSi. axla sfero ise Cavardeba 
taStSi, rom mis SigniT inerciiT daecema da gaCerdeba (nax. 4.34). 

scadeT xveulSi Properties SecvaloT parametr Elasticity-s mniS-
vneloba im obieqtebisTvis, romlebic taStisa da sferos imitirebas 
axdenen, raTa daakvirdeT dacemuli sferos Sextomebis sxvadasxva 
sidides. 

  

a                  b 
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a                  b 

 (nax. 4.33. samganzomilebiani sxeuulebis zedapiris modul reactor-
iT miaxloebiTi aRweris sxvadasxva varianti: Use Mesh Convex Hull (a); 
Use Bounding Box (b); Use Bounding Sphere (c); Use Mesh (d) ) 

 

(nax. 4.34. sfero taStSi vardeba da SigniT inerciiT dacemuli, 
Cerdeba) 

Sejaxebis dros damsxvreuli magari sxeulebis 

imitacia 

moduli reactor iZleva saSualebas magari sxeulebis iseTi ur-
TierTqmedeba imitirdes, romlis drosac isini Sejaxebis dros na-
wilebad imsxvrevian. obieqti, romelsac scenaris mixedviT 
damsxvreva elis, modelirebis dros aewyoba im nawilebisgan, rom-
lebzec Sejaxebis dros unda dacalkevdes.  

modul reactor-is am SesaZleblobis gasacnobad Semdegi 
moqmedebebi SeasruleT:  

1. SeqmeniT obieqti, romelic unda daiyos nawilebad meore 
magar sxeulTan Sejaxebis dros. amovirCioT magaliTad, dasamtvrevi 
obieqtis saxiT savarZeli. savarZeli rom davardnis dros daimtvres, 
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winaswar ewyoba calkeuli nawilebisgan, rogorebicaa sazurge, da-
sajdomi baliSi, saxelurebi, sazurgis baliSi (nax. 4.35). am nawilebs 
aranairad ar amagreben da ar aerTianeben jgufSi, aramed ubralod 
ise ganaTavseben, rom obieqti garegnulad gamoiyurebodes rogorc 
erTi mTliani. 
 

 

(nax. 4.35. obieqti-savarZeli (marcxniv) da misi Semadgeneli na-
wilebi (marjvniv)) 

2. SeqmeniT samganzomilebiani scena, romelic Seicavs sa-
fuZvels primitiv-paralelepipedis saxiT da mis Tavze garkveul 
simaRleze ganTavsebul, I punqtSi momzadebuli savarZlis sa-
fuZvels. scenaSi CarTeT kamera da ramdenime gamnaTebeli (nax. 4.36). 
 

 

(nax. 4.36. samganzomilebiani scenis xedi, romelic modul reactor-
iT animaciisTvis aris mzad) 

3. scenaSi daamateT magari sxeulebis koleqcia da mis siaSi 
moaTavseT savarZlis yvela Semadgeneli nawili da scenis sa-
fuZveli. savarZlis Semadgeneli nawilebisTvis utilit reactor-is 
xveulSi Properties, panelze Utilities miuTiTeT masis aranulovani mniS-
vneli. safuZvlis masa nulis toli datoveT. miuniSneT modul reac-

tor-s gamosayenebeli kamera da gamnaTeblebi. 
4. CarCoTi gamoyaviT savarZlis yvela detali da SeqmeniT 

damxmare obieqti Fracture (namtvrevebi), reactor-is instrumentTa pan-
elis Rilakze Create Fracture dawkapunebiT. savarZlis yvela 
Semadgeneli nawilis saxelebi avtomaturad CairTveba damxmare 
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obieqtis Fracture xveul Properties-is siaSi Pieces, romelic gamoCndeba 
sabrZanebo panelze Modify (nax. 4.37). 
 

 

(nax. 4.37. damxmare obieqt Fracture-is xveuli Properties sabrZanebo 
panelze Modify) 

TviT savarZlis nawilebi proeqciis fanjrebSi moTavsdebian 

damxmare obieqtis Fracture-is gabaritul konteinerSi, rogorc 
naCvenebia nax. 4.38.-ze. 
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(nax. 4.38. samganzomilebiani scenis xedi magari sxeulebis 
koleqciisa da damxmare obieqt Fracture-is damatebis Semdeg) 

5. damxmare obieqtis Fracture xveulSi Properties gadamrTveli 

Break On (damtvreva raRacasTan) momarTulia gulisxmobiT mdgomare-

obaSi Velocity (siCqare). es imas niSnavs, rom obieqti meore magar 
sxeulTan Sejaxebis dros nawilebad daimsxvreva, Tu maTi Sedare-
biTi siCqare aRemateba sidides, romelic miTiTebulia mricxvelSi 
gadamrTvelidan marjvniv. gulisxmobiT es siCqare 2,5 m/s-s Seadgens. 
damxmare obieqtis parametrebis yvelanairi momarTvis Seusrule-
blad gadaxedeT animacias winaswari daTvalierebis fanjaraSi. sa-
varZeli iatakze ecema da imtvreva winaswar gamzadebul nawilebad 
(nax. 4.39), romlebic sakmaod realisturad frindebian sxvadasxva 
mxares.  

6. gazardeT damamtvreveli kontaqtis siCqare damxmare obieqt 

Fracture-is xveul Properties-is mricxvelSi Velocity ararealur 
sididemde, magaliTad, 100 m/s-mde. kvlav awarmoeT animacia daT-
valierebis fanjaraSi. axla savarZeli ecema, magram mTeli rCeba 
(nax. 4.40).  

damxmare obieqt Fracture-is xveul Properties-Si gadamrTveli Break 

On SeiZleba moimarTos Impulse-is (impulsi) mdgomareobaSi. am Sem-
TxvevaSi magari sxeulis damsxvreva meoresTan Sejaxebis dros iqne-
ba Zalis impulsis sididis gadaWarbeba, romelic miTiTebulia 
mricxvelSi gadamrTvelidan marjvniv. Zalis impulsi pirdapirpro-
porciulia Sejaxebuli sxeulebis miaxloebiTi siCqaris sididisa 
da msxvrevadi sxeulis masis mniSvnelisa. 
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a                  b 

 (nax. 4.39. scenis sawyisi xedi animaciis winaswari daTvalierebis 
fanjaraSi (a) da scenis xedi moqmedebis dasrulebis Semdeg (b)) 

 

(nax. 4.40. Tu mtvrevis pirobebi ar aris Sesrulebuli, magari 
sxeuli ar daimtvreva nawilebad) 

calkeuli natexebis Tvisebebis mosamarTad maTi saxelebi amoar-
CieT siaSi da siis qveS momarTeT gadamrTveli Selected Pice Semdegi-
dan erT-erT mdgomareobaSi:  

 Normal (normaluri) _ namtvrevis Cveulebrivi qceva, romelic 
sxeulidan frindeba Sejaxebis dros msxvrevis Sesabamisi pirobis 
SesrulebiT;  

 Unbreakable (daumtvrevi) _ aseTi namtvrevi aranairi pirobis 
qveS ar ar sZvreba magari sxeulebis sxva nawilebs iseTive Tvisebeb-
iT. magaliTad, Tu Cvens gansaxilvel magaliTSi savarZlis nawilebs 
sazurgesa da baliSs gamovacxadebT, rogorc Unbreakable-is tipis 
nawilebs, maSin savarZlis damtvrevis dros isini erTad darCebian, 
rogorc erTi mTliani; 

 Keystone (sakvanZo) _ rogorc ki obieqtidan gamoiyofa aseTi 
namtvrevi, imave momentSi gamoiyofian danarCenebic. Tu gansaxilvel 
magaliTSi detal marcxena gverds, romelic pirveli exeba sa-
fuZvels savarZlis dacemis dros, gamovacxadebT Keystone-is tipisad, 
am detalis scenis safuZvelTan Sexebis momentSi mTeli savarZeli 
daiyofa nawilebad;  
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 Break At Time (momentSi damtvreva) _ amorCeuli namtvrevi ma-
gari  sxeulidan gamosxlteba im drois momentSi, romelic 
miTiTebulia mricxvelSi gadamrTvelis qveS. drois momentis misa-
TiTeblad SegiZliaT taimeris mcoci gadaaCoCoT saWiro kadris 
niSnulze da daawkapunoT Rilaks Now (axla).  

damxmare obieqt Fracture-is xveul Properties-is danarCen para-
metrebs aucileblobis SemTxvevaSi damoukideblad gaecaniT, 3ds max-
is sacnobaro sistemis gamoyenebiT.  

rbili sxeulebis dinamikis imitacia modul Reactor-
iT 

rbili sxeulebi _ deformirebadi sxeulebis erT-erTi sax-
esxvaobaa, romelTa urTierTqmedebis dinamika, erTmaneTSi da magar 
sxeulebTan, SeiZleba iwarmoos modul reactor-is saSualebebiT. 

rbili sxeulebis urTierTqme-debis dinamikis imitacia ZiriTadad 
iseve xorcieldeba, rogorc magari sxeulebis urTierTqmedebis 
dinamikis imitacia, Tumca am process ramdenime gansxvavebac aqvs. 
maTTan gasacnobad Semdegi moqmedebebi SeasruleT:  

SeqmeniT martivi samganzomilebiani scena, romelic Sedgeba erT-
maneTze kuTxeebiT ganTavsebuli sami primitiv Plane-isgan (sibrtye), 
da primitiv Hedra-sgan (mravalwaxnaga), romelic garkveul 
simaRlezea sibrtyeebis konstruqciis Tavze (nax. 4.41). scenis 
SemadgenlobaSi daamateT magari sxeulebisa da rbili sxeulebis 
koleqciebi. am ukanasknelis dasamateblad reactor-is instrumentTa 
panelze daawkapuneT Rilaks Create Soft Body Collection. 

 samganzomilebiani scenis obieqtebis animaciis gasaRebebis 
Seqmnis Semdeg damxmare obieqtma Fracture rom ar SegiSaloT xeli 
animaciis daTvalierebisas proeqciis fanjrebSi, amoarCieT is da 
Cvenebisgan moacileT konteqsturi menius brZanebiT Hide Selected 
(amorCeuli obieqtebis damalva).  

 

 

(nax. 4.41. modul reactor-iT animaciisTvis momzadebuli sam-
ganzomilebiani scenis sawyisi xedi) 
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1. samive sibrtye moaTavseT panel Modify-s xveul RB Collection 

Properties-is siaSi Rigid Bodies. primitiv Hedra-sTan, romelic rbili 
sxeulis rols iTamaSebs, gamoiyeneT modifikatori reactor Soft Body. 

amis gakeTeba SesaZlebelia, magaliTad, mravalwaxnagas amorCeviT da 
reactor-is instrumentTa panelis Rilak Apply Soft Body Modifier-ze daw-
kapunebiT. panelze Modify gamoCndeba modifikatoris parametrebis 
xveulebi, Properties da Constraints (nax. 4.42). mravalwaxnaga moaTavseT 
rbili sxeulebis koleqciis siaSi. amisaTvis amoarCieT koleqciis 
niSani, daawkapuneT Rilaks Pick, romelic panel Modify-ze xveul 
Properties-is siis Soft Bodies qveS mdebareobs, Semdeg ki daawkapuneT 
primitiv Hedra-s. 
 

 

(nax. 4.42. xveulebi Properties da Constraints modifikator reactor Soft 
Body-s mosamarTi saSualebebiT) 

2. gadaerTeT panelze Utilities, CarTeT reactor utiliti da zemox-
senebuli sami sibrtyidan yoveli maTganisTvis xveul Properties-is 
gadamrTveli Simulation Geometry momarTeT jguf Concave-is Use Mesh-
is mdgomareobaSi. raki sibrtye sazRvrebis mxolod erTi Srisgan 
Sedgeba, romlebic erT sibrtyeSi arian ganTavsebulni, moduli reac-
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tor ar aRiqvams mas rogorc amozneqil obieqts. samive sibrtyisTvis 
datoveT masis nulovani mniSvneloba, raTa isini uZravni iyvnen.  

3. amoarCieT primitivi Hedra da gazomeT misi moculoba. gaT-
valeT masis sidide, 1100 kg/m3 simkvrividan gamomdinare, rac 
Seesabameba rezinas. gadaerTeT panelze Modify da SeiyvaneT masis 
mniSvneloba modifikator reactor Soft Body-s xveul Properties-is 
mricxvelSi Mass. parametr Stiffness-is (simagre) saxiT daayeneT 
sidide 10. parametri Damping, romelic rbili sxeulebis drekadi 
rxevebis Senelebis siCqares marTavs, momarTeT 0,3-is Tanabrad.  

4. awarmoeT animacia winaswari gadaTvalierebis fanjaraSi da 
daakvirdiT, rogor drekadad xtis rbili sxeuli sibrtyeze (nax. 
4.43). SecvaleT parametrebis mniSvneloba da gaimeoreT Cveneba, maTi 
moqmedebebisTvis Tvalyuris devnebiT. 
 

 

(nax. 4.43. mravalwaxnaga (rbili sxeuli) drekadad xteba 
sibrtyeebidan (magari sxeulebidan) winaswari gadaTvalierebis fan-
jaraSi) 

 SeqmeniT primitivis animaciis gasaRebebi, utilit reactor-is xveulSi 
Preview &Animation daawkapuneT Rilakze Create Animation da gadaxedeT 
animacias proeqciis fanjrebSi. Tu animaciis gasaRebebis Seqmnis 
Semdeg maTi gauqmeba dagWirdebaT, amisaTvis gamoiyeneT Rilaki Clear 

Keyframes (gasaRebebis gasufTaveba) panel Modify-ze modifikator re-

actor Soft Body-s xveulSi Properties, da ara Rilaki Delete Keys (Selection) 
((amorCeuli obieqtebis) gasaRebebis gauqmeba) utilit reactor-is 
xveulSi Utils.  

modifikator reactor Soft Body-s xveuli Properties 

modifikator reactor Soft Body-s (reaqtori: rbili sxeulebi) xveuli 
Properties iZleva saSualebas moimarTos rbili sxeulebis Semdegi 
parametrebi:  
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 Mass (masa) _ rbili sxeulis masa kilogramebSi; 

 Stiffness (simagre) _ gavlenas axdens rbili sxeulis deform-
irebadobis xarisxze magar sxeulebTan Sejaxebis dros. simagris 
mniSvnelebi 0,1 _ 0,5 TanmimdevrobiT, rbil sxeuls mianiWebs cudad 
gaberili sahaero buStis Tvisebebs, xolo mniSvnelebi 10 _ 15 Tan-
mimdevrobiT _ drekadi rezinis Tvisebebs. parametris sidide momar-
TeT 10-is tolad;  

 Damping (dempfireba, damuxruWeba) _ marTavs rbili sxeulis 
drekadi rxevebis Senelebis siCqares; rac metia mniSvneli, miT ufro 
swrafad cxreba rxevebi. icvleba 0-dan 1-mde. momarTeT parametris 
mniSvneli 0,3-is Tanabrad;  

 Friction (xaxuni) _ xaxunis koeficienti;  
amoarCieT rbili sxeulebis modelebis ori nebadarTuli varian-

tidan erT-erTi:  

 Mesh-Based (badis bazaze) _ am SemTxvevaSi modifikatori reac-

tor Soft Body axdens obieqtis badis deformirebas, uSualod mis 
wveroebze zemoqmedebiT;  

 FFD-based (FFD bazaze) _ am SemTxvevaSi modifikatori reactor 

Soft Body axdens obieqtis badis deformirebas im cxrilis meSveobiT, 
romelic FFD-s ojaxobis nebayoflobiTi deformaciis modifikato-
rebis msgavss gamoiyenebs.  

modifikator reactor Soft Body-s danarCeni parametrebi analogiuria 
modifikator reactor Cloth-is parametrebis gamoyenebisa da dan-
iSnulebisa, romlebic ganxiluli iqneba Semdgom ganyofilebaSi 
`qsovilebis imitacia modul reactor-iT~.  

qsovilebis imitacia modul Reactor-iT  

qsovilebi, iseve rogorc rbili sxeulebi, deformirebadi 
sxeulebis saxesxvaobaa, romlebis modelirebac SeiZleba modul 
reactor-is saSualebebiT. qsovilebis meSveobiT SeiZleba imitirdes 
qarze afrialebuli droSa, moSriale fardebi an, vTqvaT, personaJis 
labada.  

3ds max-is programaSi qsovilebis modelirebisTvis iyeneben prim-
itivs Plane.  

qsovilebis imitaciis meTodebis gasaTaviseblad, ramdenime 
magaliTi ganvixiloT. pirvel magaliTSi aRwerili iqneba qsovilis 
martivi deformacia, romelic simZimis Zalis zemoqmedebiT vardeba 
rTuli formis dabrkolebaze. meore magaliTi eZRvneba qaris 
zemoqmedebiT qsovilis rxevis deformaciis ganxilvas da badis 
wveroebis mibmis gamoyenebas, romelic qsovilis imitirebas axdens, 
sivrcis miTiTebul wertilebTan. mesame magaliTSi ganvixilavT qso-
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vilebis mibmas magar sxeulTan da mis animacias aseT sxeulTan er-
Tad.  

qsovilebis deformireba dabrkolebebze 

qsovilebis umartivesi animaciis ileTebis gasaTaviseblad, 
Semdegi moqmedebebi SeasruleT:  

1. SeqmeniT samganzomilebiani scena da mis SemadgenlobaSi Car-
TeT sibrtye, romelic qsovilis imitirebas moaxdens, da obieqti, 
romelic magar sxeuls gamoxatavs, magaliTad, amogdebuli teqsti. 
sibrtyis segmentacia gazardeT 24-mde yoveli koordinatisTvis. 
sibrtye ganaTavseT striqonis Tavze, zemodan gadmosaxedidan misi 
win, odnav centrisken gadmonacvlebiT, raTa animaciis Semdeg qso-
vilis erTi napiri Camoekidos mas da Camosrialdes (nax. 4.44).  

2. SeqmeniT magari sxeulebis koleqcia da masSi CarTeT 
amogdebuli teqsturi obieqti, rogorc adre iyo aRwerili 

ganyofilebaSi `magari sxeulebis imitacia modul reactor-iT~. Semdeg 

SeqmeniT qsovilebis koleqcia. amisaTvis unda daawkapunoT reactor-is 

instrumentTa panelis Rilakze Create Cloth Collection, Semdeg ki daaw-
kapunoT proeqciis fanjris saWiro wertilSi. 
 

 

(nax. 4.44. sawyisi xedi samganzomilebiani scenisa qsovilTan, ro-
melic momzadebulia modul reactor-iT animaciisTvis) 

3. amoarCieT sibrtye da masTan gamoiyeneT modifikatori reactor 

Cloth, davuSvaT, reactor-is instrumentTa panelis Rilak Apply Cloth 

Modifier-ze dawkapunebiT. panel Modify-ze gamoCndeba modifikator 

Properties-isa (nax. 4.45) da Constraints-is parametrebis xveulebi. modi-

fikator reactor Cloth-is yvela parametris momarTva sawyis mdgomare-
obaSi datoveT, garda erTisa: momarTeT gulisxmobiT CamoSvebuli 

alami Avoid Self-Intersections (TviTgadakveTebis Tavidan acileba). 
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4. daamateT sibrtye qsovilebis koleqciaSi. amisaTvis daaw-

kapuneT koleqciis niSanze CLColeection01 (qsovilebis koleqcia01), 

Semdeg daawkapuneT Rilaks Pick (miniSneba), romelic panel Modify-ze 

xveul Properties-is siis Cloth Entities-is (qsovilebis nimuSebi) qveS 
mdebareobs da moqmedebis dasrulebisas daawkapuneT sibrtyeze pro-

eqciis nebismier fanjaraSi. obieqtis saxeli Plane01 gamoCndeba 
siaSi. 
 

   
                        a                              b 

 (nax. 4.45. xveul Properties-is zeda (a) da qveda (b) nawilebi modi-
fikator reactor Cloth-is mosamarTi saSualebebiT) 

5. gadaerTeT panelze Utilities. gadaxedeT animacias winaswari 
gadaTvalierebis fanjaraSi. naxavT, qsovili rogor ecema striqons, 
realisturad deformirdeba, Semdeg ki Camosrialdeba (nax. 4.46). 
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a                                                                         b 

 
                                c 

(nax. 4.46. scenis xedi qsoviliTurT winaswari gadaTvalierebis 
fanjaraSi animaciis dawyebamde (a), Sualedur stadiaSi (b) da 
moqmedebis dasrulebamde (c)) 

6. SeamcireT qsovilis xaxunis koeficienti. amisaTvis amoarCieT 
qsovili, gadadiT panel Modify-ze da xveul Properties-is mricxvelSi 
Friction daayeneT maCvenebeli 0,25. gaimeoreT animaciis warmoeba daT-
valierebis fanjaraSi. SeqmeniT qsovilis animaciis gasaRebi, 
utilit reactor-is xveul Preview & Animation-Si Rilak Create Animation-
ze dawkapunebiT, da gadaxedeT animacias proeqciis fanjrebSi.  

modifikator Reactor Cloth-is xveuli Properties 

modifikator reactor Cloth-is xveulSi Properties SegiZliaT qso-
vilis Semdegi parametrebi momarToT:  

 Mass (masa) _ masis sidide aisaxeba qsovilis daWimulobaze 
magar sxeulTan Sejaxebis dros, Tanac, rac metia masa, miT naklebia 
daWimuloba; 

 Friction (xaxuni) _ qsovilis xaxunis koeficienti; 
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 Rel Density (miaxloebiTi simkvrive) _ qsovils ar aqvs arc 
sisqe da arc moculoba. amitom simkvrive saxeldeba miaxloebiTad. 
mas aqvs mniSvneloba mxolod animaciisTvis, romlis drosac qso-
vili scenaris mixedviT wyalSi unda Cavardes. gulisxmobiT qso-
vilis simkvrive wylis simkvrivis tolia;  

 Air Resistance (haeris winaaRmdegoba) _ iwvevs qsovilis dacemis 
Senelebas.  

qsovilis animaciis gasaTvlelad qsovilze moqmedi Zalebis ori 
modelis gamoyeneba SeiZleba:  

 Simple Force Model (Zalebis martivi modeli) _ martivi da Cqari 
gaTvlebisTvis, magram arc ise zusti modeli. mas mosamarTad ori 
parametri aqvs:  

 Stiffness (simagre) _ marTavs qsovilis sixistes;  

 Damping (dempfireba, damuxruWeba) _ miuTiTebs drekadi rxevebis 
Senelebis siCqares;  

 Complex Force Model (Zalebis rTuli modeli) _ qsovilis 
moqmedebis ufro rTuli da gaTvlebisTvis meti drois momTxovni, 
magram ufro zusti modeli. oTxi mosamarTi parametri aqvs:  

 Stretch (daWimuloba) _ miuTiTebs qsovilis daWimulobis 
xarisxs; 

 Bend (moxra) _ miuTiTebs moxrebisTvis winaaRmdegobis xarisxs; 

 Shear (Wra, kveTa) _ miuTiTebs WrebisTvis winaaRmdegobebis 
xarisxs; 

 Damping _ miuTiTebs drekadi rxevebis Senelebis siCqares.  
gadamrTveli Fold Stiffness (nakecebis simagre) iZleva saSualebas 

samidan erTi varianti iqnas arCeuli:  

 None (ara) _ am variantSi, romelic gulisxmobiT aris 
miRebuli, qsovili abreSumis msgavsad iqceva;  

 Uniform Model (Tanaswori modeli) _ am variantSi qsovilis na-
kecebis simagre Tanabaria mis mTel sigrZeze;  

 Spatial Model (sivrculi modeli) _ iZleva saSualebas nakece-
bis simagre Seicvalos mxolod qsovilis garkveul adgilebSi;  

xveulis danarCeni parametrebi erTnairia yvela deformirebadi 
sxeulisTvis:  

 Avoid Self-Intersections (TviTgadakveTebis Tavidan acileba) _ am 
almis dayeneba iZleva saSualebas Tavidan aicilos qsovilis 
calkeuli nawilebis mier sakuTari Tavis gadakveTis SemTxvevebi; 

 Constrain Deformations (deformaciebis SemzRudveli) _ am almis 
momarTva iZleva saSualebas SeizRudos qsovilis gaWimva deforma-
ciebisas mricxvelSi Max (%) (maqsimumi (%));  

 Start With Current State (mimdinare mdgomareobiT dawyeba) _ Tu 
aRniSnuli alami momarTulia, maSin modifikatori imaxsovrebs 
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obieqtis mdgomareobas mimdinare kadrSi. winaswari gadaTvalierebis 
fanjris gaxsnisas qsovili am fanjaraSi CaitvirTeba im deform-
irebuli saxiT, romelic Senaxulia modifikatoris mier. magaliTad, 
gaxseniT winaswari gadaTvalierebis fanjara da qsovilis animacia 
CarTeT. rodesac qsovili fanjaraSi saTanadod deformirdeba, 
SeaCereT animaciis warmoeba, klaviS P-ze daWeriT. amoirCieT brZane-

ba MAX  Update MAX. Sedegad qsovili proeqciis fanjrebSi de-
formirdeba imis analogiurad, Tu rogor gamoiyureba winaswari 
gadaTvalierebis fanjaraSi. es mdgomareoba modifikatoris mier 
aris damaxsovrebuli, da Tu kvlav gaxsniT winaswari gadaT-
valierebis fanjaras alam Start With Current State-is momarTul 
mdgomareobaSi yofnis dros, maSin qsovili CaitvirTeba deform-
irebuli saxiT. CamoSvebuli almis dros qsovili CaitvirTeba 
sawyis mdgomareobaSi, romelic mas deformirebamde hqonda;  

 Clear Keyframes (gasaRebebis gasufTaveba) _ am Rilakze daw-
kapuneba iwvevs yvela gasaRebis gauqmebas, romlebic qsovilisTvis 
modul reactor-iT aris Seqmnili. aseTi gasaRebebeis raodenoba aRin-
iSneba Rilakis Tavze striqonSi ... keyframes stored (Senaxulia ... gas-
aRebi);  

 Use Soft Selection (mcuravi amorCevis gamoyeneba) _ iZleva saSu-
alebas gamoiyenebodes mcuravi amorCeva deformirebadi obieqtis 
badis wveroebis moZraobis SezRudvisas;  

 Reset Default Values (sawyisi mniSvnelobebis aRdgena) _ am Ril-
akze dawkapuneba aRadgens modifikatoris yvela parametris sawyis 
mniSvnelobebs.  

modifikator reactor Cloth-is danarCen parametrebs aucileblobis 
SemTxvevaSi damoukideblad gaecaniT, 3ds max-is sacnobaro sistemis 
gamoyenebiT.  

qsovilis deformacia qaris zemoqmedebiT 

qaris zemoqmedebis qveS qsovilis deformaciis animaciis 
Sesasruleblad scenis magaliTze, romelic uZrav tarze mofriale 
alams gamosaxavs, da amavdroulad qsovilisTvis SemzRudvelebis 
gamoyenebis gasaTaviseblad, Semdegi moqmedebebi SeasruleT:  

1. SeqmeniT scena, romelic Seicavs almis tars wvrili grZeli 
cilindris saxiT da aseve tilos, segmentaciis mqone sibrtyis sax-
iT, romelic 12-is tolia orive ganzomilebiT. tilos sibrtye ga-
naTavseT taris axlos, magram ise, rom erTmaneTi ar gadakveTon.  

2. amoarCieT cilindri-tari da SeqmeniT magari sxeulebis 
koleqcia. am dros cilindri avtomaturad daemateba koleqciis Rig-

id Bodies siaSi. gverdze gadaaCoCeT koleqciis niSani, raTa man ar 
SegiSaloT xeli scenis obieqtebTan muSaobisas. raki droSis tari 



 330 

uZravi unda darCes, ar aris saWiro misi Tvisebebis momarTva pan-
elze Utilities.  

3. droSis tilos amsaxvel sibrtyesTan gamoiyeneT modifika-
tori reactor Cloth. modifikatoris yvela parametris momarTva sawyis 
mdgomareobaSi datoveT, magram gaSaleT alami Avoid Self-Intersections. 
SeqmeniT qsovilebis koleqcia da tilos sibrtye moaTavseT 
koleqciis siaSi Cloth Entities.  

4. SeqmeniT damxmare obieqti Wind. am mizniT SesaZlebelia, 
magaliTisTvis, reactor-is instrumentTa panelis Rilakis Create Wind 

gamoyeneba. daawkapuneT Rilaks, Semdeg daawkapuneT winxedis fan-
jaraSi, raTa saTanadod SeqmnaT flugeris orientirebuli niSani. 
gadaadgilebisa da mobrunebis instrumentebis gamoyenebiT flugeris 
niSnis maCvenebeli mimarTeT droSis tilosken garkveuli kuTxis 
qveS. qaris yvela momarTva datoveT sawyis mdgomareobaSi sabrZanebo 
panel Modify-s xveulSi Properties. scenis SemadgenlobaSi daamateT 
kamera da gamnaTeblebi, obieqtebTan gamoiyeneT masalebi. scenis 
samagaliTo saxe mocemul momentSi naCvenebia nax. 4.47.-ze. 
 

 

(nax. 4.47. sawyisi xedi samganzomilebiani scenisa qsoviliTurT, 
romelic momzadebulia modul reactor-iT animaciisTvis) 

5. gadaerTeT panelze Utilities, CarTeT utiliti reactor da gadax-
edeT animacias gadasaTvalierebel specialur fanjaraSi. qsovili 
tilo Tavisi simZimis qveS vardeba, radgan aranairad ar aris mima-
grebuli.  

6. daafiqsireT qsovilis gamomsaxveli sibrtyis ramdenime 
wvero, raTa SeqmnaT STabeWdileba, rom droSa tarzea mimagrebuli. 
raki scenaris mixedviT droSis tari ar unda moZraobdes, wveroebis 
mibma iolad SeiZleba Sesruldes sivrcis im wertilebTan, romleb-
Sic isinia ganTavsebuli. am mizniT amoarCieT tilos sibrtye da 
gaSaleT xveuli Constraints panelze Modify (nax. 4.48). aRniSnul 
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xveuls instrumentebis erTnairi Semadgenloba aqvs deformirebadi 
obieqtebis yvela tipisTvis: rbili sxeulebis, qsovilebisa da 
ZafebisTvis.  

7. gaSaleT modifikator reactor Cloth-is qveobieqtebis xe panel 
Modify-ze CamonaTvalis fanjaraSi da amoarCieT striqoni Vertex 

(wvero). sibrtyis yvela wvero proeqciis fanjrebSi aRiniSneba 
lurji wertilebiT. xveulSi Constraints daawkapuneT Rilaks Fix Ver-

tices. xveulis siaSi gamoCndeba striqoni Constrain To World ბოქლომის 
msgavsi niSniT. amoarCieT es striqoni, Semdeg ki proeqciis fan-
jaraSi amoarCieT droSis tilos amsaxveli badis sami wvero, 
wveroebis bolo rigSi taris mxridan (nax. 4.49). 

 

 raTa darwmundeT, rom SemzRudveli moqmedebs, unda amoar-
CioT striqoni SemzRudvelis saxelwodebiT xveul Constraints-is 
siaSi da gadaxvideT qveobieqtebTan Vertex muSaobis doneze, modi-
fikator reactor Cloth-is CamonaTvalSi. SemzRudvelis mier 
fiqsirebuli wveroebi unda gamoiyos wiTeli feriT proeqciis 
fanjrebSi. Tu gaauqmebT striqon Constrain To World-is amorCevas 
xveul Constraints-is siaSi, siis SigniT cariel adgilze dawkapunebiT, 
maSin SemzRudvelis mqone wveroebi proeqciis fanjrebSi yviTlad 
gamoisaxebian.  
 

 

(nax. 4.48. modifikator reactor Cloth-is xveuli Constraints) 
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(nax. 4.49. badis bolo rigis sami wvero naCvenebia isriT, da amor-
Ceulia sivrceSi fiqsaciisTvis) 

8. axla amorCeuli wveroebi mibmulia TavianT sawyis mdgomare-
obebTan da ver gadaadgildebian romelime Zalis zemoqmedebiT. 
daawkapuneT modifikatorebis CamonaTvals striqornze reactor Cloth, 
raTa gaauqmoT qveobieqt-wveroebis amorCevis xelmisawvdomoba. Tu 
SemTxveviT gaauqmebT amorCeul wveros iqamde, sanam gamorTavT 
CamonaTvalSi wveroebTan misasvlels, SemzRudveli ar imoqmedebs, 
radgan mas ar eqneba daniSnuli araviTari wveroebi. am SemTxvevaSi 
animaciis gadaTvalierebis mcdelobisas gamoCndeba fanjara World 

Analysis cnobiT imis Sesaxeb, rom SemzRudvels Constrain To World ar 
aqvs daniSnuli wveroebi da ignorirebul iqneba. situaciis gamo-
sasworeblad kvlav amoarCieT modifikator reactor Cloth-is qve-
obieqtebis xeze panel Modify-s modifikatorTa CamonaTvalis fan-
jaraSi striqoni Vertex. Semdeg amoarCieT xveulSi Constraints 

striqoni Constrain To World, ris Semdegac kidev erTxel amoarCieT 
saWiro wvero da amorCevis gauuqmeblad, daawkapuneT CamonaTvalis 
fanjaraSi striqonze reactor Cloth.  

9. kidev erTxel awarmoeT animacia winaswari gadaTvalierebis 
fanjaraSi. axla tilo ar davardeba da frials daiwyebs, magram 
maleve CamoeSveba, radgan qaris siCqare, gamoyenebuli gulisxmobis 
mixedviT (0,025 m/s), metismetad mcirea. amoarCieT damxmare obieqtis 
niSani Wind da panel Modify-s xveulSi Properties, romelic naCvenebia 
nax. 4.50.-ze, gazardeT parametr Wind Speed-is mniSvneli 2 m/s-mde. 
momarTeT alami Perturb Speed. mricxvelSi Variance (variaciebi), ro-
melic siCqaris cvlilebis maqsimalur sidides miuTiTebs, mianiSneT 
sidide 0,2, xolo mricxvelSi Time Scale, romelic qaris qrolvis 
cvalebadobis siCqares miuTiTebs, mniSvneli 0,3. 
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             a                                     b 

(nax. 4.50. damxmare obieqt Wind-is xveul Properties-is zeda (a) da 
qveda (b) nawilebi).  

 
 

10. kidev erTxel gadaxedeT animacias winaswari gadaTvalierebis 
fanjaraSi. axla droSa savsebiT damakmayofileblad frialebs. 
SecvaleT animaciis xangrZlivoba 200 kadramde. momarTeT utilit 
reactor-is xveul Preview & Animation-is mricxvelSi End Frame aseve 
sidide 200 da SeqmeniT qsovilis animaciis gasaRebebi, Rilak Create 

Animation-ze dawkapunebiT. nax. 4.51.-ze naCvenebia, rogor SeiZleba 
gamoiyurebodes droSis animaciis erT-erTi kadri. 
 

   
a                                                                b 

(nax. 4.51. droSis maimitirebeli qsovilis animaciis erT-erTi 
kadri, proeqciis fanjaraSi (a) da vizualizaciis Semdeg (b)) 
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obieqt Wind-is xveuli Properties 

damxmare obieqt Wind-is xveulSi Properties panelze Modify kidev 
SeiZleba moimarTos qaris Semdegi parametrebi:  

 Wind On (qari CarT.) _ qaris moqmedebis CarTvis alami. qaris 
CarTva da gamorTva SeiZleba animirdes; 

 Wind Speed (qaris siCqare) _ miuTiTebs qaris siCqares. momar-

TeT is 2 m/წმ-is Tanabrad;  

 Perturb Speed (siCqaris biZgebi) _ momarTeT es alami, rom 
qaris biZgebis siCqaris SemTxveviTi cvlilebebis imitireba 
moaxdinoT; 

 Variance (variaciebi) _ miuTiTebs siCqaris cvlilebis 
maqsimalur sidides. am mricxvelSi sawyisi mniSvneli datoveT;  

 Time Scale (drois masStabi) _ miuTiTebs qaris biZgebis siC-
qaris cvlebs. rac ufro maRalia mricxvelSi mniSvneloba, miT 
ufro Cqara Seicvleba siCqare. miuTiTeT am mricxvelSi mniSvneli 3.  

 Ripple (pulsaciebi) _ am almis momarTva qaris siCqares sivr-
cul koordinatebze damokidebuls xdis, rasac SeuZlia uzrunvel-
yos deformirebad qsovilze talRovani nakecebis warmoqmna. Tu 
alami gaSlilia, masze Semdegi parametrebis momarTva SeiZleba:  

 Left/Right (marcxniv/marjvniv), Up/Down (zemoT/qvemoT), Back/Forward 
(win/ukan) _ pulsaciis moqmedebis mimarTuleba qaris mimar-
TulebasTan damokidebulebaSi;  

 Magnitude (amplituda), Frequency (sixSire) _ siCqaris sivrculi 
pulsaciebis amplituda da sixSire; 

 Perturb Time (pulsaciebi droSi) _ am almis momarTva sivrcul 
pulsaciebs aiZulebs icvlebodnen droSi, xan SenelebiT, xan kvlav 
gaZlierebiT. Tu mocemuli alami CamoSvebulia, maSin qsovili 
TandaTanobiT dawynardeba, Tu ar aris momarTuli alami Perturb 

Speed. droSi pulsaciisTvis SeiZleba aseve moimarTos parametrebi 
Magnitude da Frequency;  

 Use Range (zonis SezRudva) _ am almis momarTva rTavs qaris 
moqmedebis zonis SezRudvas. Tu SezRudva CarTulia, maSin SeiZleba 
moimarTos zonis zoma mricxvelSi Range da gadamrTvel Fall Off-iT 
(daxriloba, dacema) marTuli daxrilobis samidan erTi variantis 
SerCeva:  

 None (ara) _ daxriloba ar arsebobs, qari mkveTrad gauCinarde-
ba moqmedebis zonis farglebidan;  

 Inv (ukuRma), Inv Sq (ukuRma kvadrati) _ qaris siCqare Camovar-
deba ukan wyarodan manZilis pirveli xarisxis proporciulad an 
wyarodan manZilis kvadratiT;  
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 Enable Sheltering (TavSesafris nebarTva) _ rTavs obieqtis qaris 
moqmedebisgan TavSesafris SesaZleblobas, uZravi magari sxeulebiT. 
am almis momarTva mniSvnelovnad anelebs animaciis warmoebas 
winaswari gadaTvalierebis fanjaraSi;  

 Applies To (raRacasTan gamoyeneba) _ almebis es nakrebi iZleva 
saSualebas mieniSnos, romel obieqtebze imoqmedebs qari: Rigid Bodies, 

Cloth, Soft Bodies da Ropes;  

 Disabled (gamorTulia) _ am almis momarTva gamoricxavs qaris 
monawileobas animaciaSi, maSinac ki, Tu alami Wind On momarTulia;  

 Size (zoma) _ emsaxureba damxmare obieqtebis niSnis zomebis 
Secvlas;  

 Reset Default Values (sawyisi mniSvnelebis aRdgena) _ am Rilakze 
dawkapuneba aRadgens qaris yvela parametris sawyis mniSvnelobas.  

qsovilis mibma magar sxeulTan 

mocemul magaliTSi, romelic qaris zemoqmedebiT moSriale 
fardis imitaciazea dafuZnebuli, ganvixilavT qsovilebis im magar 
sxeulebTan mibmis meTods, romlebsac SeuZliaT hqondeT animacia. 
SeasruleT Semdegi moqmedebebi:  

 moduli reactor gadakveTebis raodenobis mixedviT amowmebs 
mxolod im samganzomilebian obieqtebs, romlebic CarTulia magari 
sxeulebis koleqciaSi da romlebsac daniSnuli aqvT aranulovani 
masa. Tu magar sxeuls nulovani masa aqvs, anu is ar imoZravebs sim-
Zimis Zalis zemoqmedebiT, mis bades SeiZleba hqondes sxva 
sxeulebTan gadakveTa. Cvens SemTxvevaSi gacvliTi gadakveTiT 
SeiZleba ganvaTavsoT karnizis cilindri da rgolebi mis boloebSi. 

 
1. SeqmeniT samganzomilebiani scena, romelic moicavs sa-

fuZvels sibrtyis saxiT da kedels primitiv Box-is saxiT marTkuTxa 
naxvretiTurT, romelic fanjaras gamosaxavs. fanjris Tavze Seqmen-
iT milisebri karnizis modeli wagrZelebuli cilindris saxiT, 
boloebSi gorgolaWebiT da fardisTvis rgolebiT, romelTa saxi-
Tac gamoiyeneT primitivebi Torus (tori). rgolebi Tanabrad ga-
naTavseT kedelTan axlos. SeqmeniT farda sibrtyis saxiT da ga-
naTavseT fanjris sapirispirod pirdapir karnizis rgolebis qveS. 
gazardeT sibrtyis segmentacia 12-mde yovel ganzomilebaze. scenis 
SemadgenlobaSi daamateT kamera da gamnaTeblebi, obieqtebs 
dauniSneT masalebi. scenis SesaZlo xedi mocemul momentSi 
naCvenebia nax. 4.52.-ze. 
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(nax. 4.52. modul reactor-iT animaciisTvis gamzadebuli sam-
ganzomilebiani scenis sawyisi xedi, fardis amsaxveli qsovili-
TurT) 

2. SeqmeniT magari sxeulebis koleqcia da CasviT masSi scenis 
geometriuli modelis yvela obieqti, fardis maimitirebeli 
sibrtyis garda. momarTeT utiliti reactor da scenis safuZvlis 
sibrtyisa da naxvretiani scenisTvis momarTeT gadamrTveli Simula-

tion Geometry panel Utilities-is xveulSi Properties, jguf Concave-is Use 

Mesh-is mdgomareobaSi. magari sxeulebis koleqciaSi CarTuli yvela 
obieqtis masa nulis toli datoveT.  

3. fardis ganmasaxierebel sibrtyesTan gamoiyeneT modifika-
tori reactor Cloth. sawyis mdgomareobaSi datoveT modifikator reac-

tor Cloth-is yvela parametri, magram gaSaleT alami Avoid Self-

Intersections. SeqmeniT qsovilebis koleqcia da sibrtye-farda moaT-
avseT am koleqciis siis SemadgenlobaSi.  

4. SeqmeniT damxmare obieqti Wind. moaTavseT is kedlis ukan, 
fanjris sapirispirod da maCvenebeli flugeri mimarTeT qsovil-

isken. miuTiTeT qaris siCqare 2 m/წმ-s odenobiT, gaSaleT almebi Per-

turb Speed da Ripple. qaris yvela danarCeni mosamarTi sawyis 
mdgomareobaSi datoveT.  

5. SeasruleT fardis mimagreba magar sxeulebTan _ karnizis 
rgolebTan. amisaTvis amoarCieT fardis sibrtye da gaxseniT xveuli 
Constraints panelze Modify (ix. nax. 4.48). gaSaleT modifikator reactor 

Cloth-is qveobieqtebis xe CamonaTvalis fanjaraSi panel Modify-ze da 
amoirCieT CamonaTvalSi striqoni Vertex. sibrtyis yvela wvero pro-
eqciis fanjrebSi lurji wertilebiT aRiniSneba. daawkapuneT 
xveulSi Constraints Rilakze Attach To Rigid Body. xveulis siaSi gam-
oCndeba striqoni amave saxelwodebiT. panelze Modify gamoCndeba ax-
ali xveuli, aseve Attach To RigidBody-s saxelwodebiT (nax. 4.53).  
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(nax. 4.53. modifikator reactor Cloth-is xveuli Attach To RigidBody) 

 
6. amoarCieT striqoni Attach To RigidBody xveul Constraints-is 

siaSi. xveulSi Attach To RigidBody daawkapuneT Rilaks None parametr 
Rigid Body-s striqonqveS, mere daawkapuneT magar sxeulze, ro-
melTanac unda iyos mimagrebuli badis wvero. Cvens SemTxvevaSi 
daawkapuneT bolo marcxena rgol-toroidze. obieqtis saxelwodeba 
Rilakze gamoCndeba. axla amoarCieT wvero fardis zeda marcxena 
kuTxeSi (nax. 4.54). am momentidan amorCeuli wvero mimagrebulia 
magar sxeulTan da qsovilis animaciis dros SeinarCunebs Tavis 
mdgomareobas masTan mimarTebaSi. 

 

(nax. 4.54. wvero fardis zeda marcxena kuTxeSi (naCvenebia isriT) 
amorCeulia mis Tavze moTavsebul rgolTan misabmelad). 

xveulSi Attach To RigidBody kidev ori alamia:  

 Do not affect rigid body (ar moxdes gavlena magar sxeulze) _ Tu 
am alams momarTavT, maSin magari sxeuli, romelTanac mibmulia qso-
vili, imoqmedebs masze, magram ar miiRebs ukuqmedebas qsovilis 
mxridan; 
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 Ignore Collisions (Sejaxebebis ignorireba) _ am almis momarTvi-
sas moduli reactor ar miadevnebs Tvalyurs Sejaxebas qsovilsa da 
im magar sxeuls Soris, romelTanac is aris mibmuli.  

Cvens SemTxvevaSi orive alami CamoSvebuli datoveT. 
7. sanam danarCeni wveroebis mibmas gaagrZelebdeT Sesabamis 

magar sxeulebTan, romlebic karnizis rgolebis rols TamaSoben, 
saxeli gadaarqviT SemzRudvels, raTa is ar airios momavalSi da-
samatebeli SemzRudvelebis saxelebTan. amisaTvis daawkapuneT 
xveul Constraints-is siaSi striqonze Attach To RigidBody, Tagvis Ril-
aks mcire xans xeli ar auSvaT, mere ki gauSviT. striqonSi gam-
oCndeba kursori-etli. SemzRudvels daarqviT, magaliTad, Attach To 

RigidBody-1. 
8. kvlav daawkapuneT xveulSi Constraints Rilaks Attach To Rigid 

Body. gaimeoreT me-6 da me-7 punqtebSi aRwerili moqmedebebi 
marcxnidan meore rgolTan da mis qveS ganTavsebul wverosTan 
mimarTebaSi. saxeli gadaarqviT SemzRudvels, daarqviT mas Attach To 

RigidBody-2. Semdeg SeqmeniT kidev sami aseTi SemzRudveli da maTi 
meSveobiT SeakavSireT karnizis sami darCenili rgoli maT qveS 
ganTavsebuli badis kidev sam wevrosTan. Sedegad xveul Constraints-
is siaSi unda aRmoCndes xuTi SemzRudveli, rogorc naCvenebia nax. 
4.55.-ze. 
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(nax. 4.55. xveul Constraints-is siaSi gamoCnda Attach To RigidBody-s ti-
pis xuTi saxelgadarqmeuli SemzRudveli) 

im SemzRudvelebis mier marTul SekavSirebul wveroebs, romelTa 
saxelebi ar aris amorCeuli xveul Constraints-is siaSi, 3ds max-is 
proeqciis fanjrebSi yviTeli Seferiloba unda hqondeT. im 
SemzRudvelis mier SekavSirebuli wvero ki, romlis saxelic amor-
Ceulia siaSi, Seferili unda iyos wiTlad. Tu romelime amorCeul 
wveros ar aqvs saWiro Seferiloba, amoarCieT SemzRudvelis saxeli 
xveul Constraints-is siaSi da kvlav amoarCieT saWiro wvero. 
wveroebis SekavSirebis damTavrebisTanave daawkapuneT modi-
fikatorTa CamonaTvalSi modifikator reactor Cloth-is saxelze, raTa 
gamorToT qveobieqt-wveroebis xelmisawvdomoba da gamoricxoT 
SekavSirebuli wveroebis amorCevis SemTxveviTi gauqmeba.   

9. gadadiT panel Utilities-ze. gadaxedeT animacias winaswari gad-
aTvalierebis fanjaraSi. fardam realurad unda iSrialos msubuq 
qarze (nax. 4.56). daxureT gadaTvalierebis fanjara.  

10. SeasruleT fardis rgolebis animacia, ise, rom maT aiZuloT 
karnizis marcxena napirTan Segrovdnen, davuSvaT, 40-dan 60 kadramde 
drois intervalSi, daaxloebiT ise, rogorc naCvenebia nax. 4.57.-ze. 
gaiTvaliswineT, rom sibrtyis bade ar gadaadgildeba an deform-
irdeba rgolebTan erTad, radgan wveroebis SezRudva moqmedebs 
mxolod modul reactor-isTvis.  

11. rgolebis animaciam rom ganagrZos maTi moqmedebis gan-
sazRvra modul reactor-is mier imitaciuri modelirebis msvlelo-
bisas, amoarCieT isini saTiTaod da yoveli maTganisTvis panelze 
Utilities, utilit reactor-is xveulSi Properties momarTeT alami Unyield-

ing. 
 

  

(nax. 4.56. moSriale fardis xedi winaswari gadaTvalierebis fan-
jaraSi) 
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(nax. 4.57. modul reactor-iT animaciisTvis gamzadebuli sam-
ganzomilebiani scenis xedi, romelSic animaciis Sedegad fardis 
rgolebi karnizis marcxena napirisken arian gacurebuli) 

12. kvlav gadaxedeT anaimacias winaswari gadaTvalierebis fan-
jaraSi. axla fardam ara marto unda iSrialos msubuq qarze, ara-
med drois momentidan, romelic Seesabameba kadr 40-s (anu animaciis 
dawyebidan daaxloebiT 1,3 wamis Semdeg), unda daiZras gverdze kar-
nizis rgolebTan erTad (nax. 4.58). 

 

(nax. 4.58. moSriale farda winaswari gadaTvalierebis fanjaraSi 
mihyveba karnizis daZrul rgolebs) 

13. proeqciis fanjrebSi animaciis dasanaxad SeasruleT maTi 
gaTvla. animaciis xangrZlivoba SecvaleT 200 kadramde. utilit re-

actor-is xveul Preview & Animation-is mricxvelSi End Frame daayeneT 
aseve sidide 200 da SeqmeniT qsovilis animaciis gasaRebebi, Rilak 
Create Animation-ze dawkapunebiT. nax. 4.59.-ze naCvenebia, rogor 
SeiZleba gamoiyurebodes fardis animaciis kadrebi vizualizaciis 
Semdeg. 
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a                                                              b 

(nax. 4.59. fardis maimitirebeli qsovilis animaciis vizualizir-
ebuli kadrebi karnizis rgolebis moZraobis dawyebamde (a) da moZ-
raobis procesSi (b). 

Zafebis imitacia modul Reactor-iT 

modul reactor-is koleqcia Rope Collection iZleva saSualebas 
moaxdinos ara marto wvrili Zafebis realisturi moqmedebis im-
itireba, aramed aseve Tokebis, bagirebis da sxva msgavsi yaidis de-
formirebadi sxeulebis. aseTi obieqtebis imitaciisTvis gamoiyeneba 
splaini-xazebi, romlebTanac iyeneben modifikators reactor Rope. aseT 
sxeulebTan muSaobis asaTviseblad, Semdegi moqmedebebi SeasruleT:  

1. SeqmeniT martivi samganzomilebiani scena, romelic Seicavs 
brtyel paralelepipeds, romelic gamosaxavs uZrav sayrdens mis 
qveS Zafis dasamagreblad, TviT Zafs talRovnad moxrili samwvero-
iani xazis saxiT da sferos, romelic gamosaxavs Zafze Camokidebul 
tvirTs. xazis erTi bolo sayrdeni moednis siaxloves ganaTavseT, 
meore ki _ sferos siaxloves (nax. 4.60). 
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(nax. 4.60. modul reactor-iT animaciisTvis gamzadebuli sam-
ganzomilebiani scenis sawyisi xedi Zafis ganmasaxierebel xazTan 
erTad) 

daamateT kamera da gamnaTeblebi. imisaTvis, rom Zafis ganmasaxi-
erebeli splaini vizualizaciis dros proeqciis fanjrebSi gam-
oCndes, aucilebelia misTvis xveulSi Rendering (vizualizirebuli) 
almis Renderable-is momarTva da mricxvelSi Thickness (sisqe) xazis 
sisqis miTiTeba.  

2. SeqmeniT magari sxeulebis koleqcia da masSi CarTeT par-
alelepipedi da sfero. gazomeT sferos moculoba da dauniSneT mas 
realisturi masa.  

3. modul reaqtors splainis deformaciis modelirebisas aqvs 
SesaZlebloba moxaros is mxolod wveroebis ganTavsebis wertileb-
Si. segmentebi, romlebic wveroebs aerTianeben, am dros gamoiyurebi-
an rogorc swori xazis monakveTebi. amasTan dakavSirebiT rac meti 
wvero aqvs splains, miT ufro sworad gamoCndeba Zafi animaciis 
dros. splain-xazs rom SevuqmnaT wveroebis miTiTebuli ricxvi, 
romlebic mis sigrZeze Tanabrad ganTavsdebian, amoarCieT splaini 
da masTan gamoiyeneT modifikatori Normalize Spline. modifikatoris 
mricxvelSi Seg Length (segmentis sigrZe) saWiroa wveroebs Soris man-
Zilis miTiTeba. mis sworad asarCevad, gazomeT splainis xazi, panel 
Utilities-is Rilak Measure-ze dawkapunebiT. unda gaiTvaliswinoT, rom 
mricxvelSi Seg Length segmentis sigrZe yovelTvis mieTiTeba pirobi-
Ti erTeulebiT, ase rom, sigrZis gazomvamde ar aris saWiro 
gadaerToT erTeulebis metruli sistemis gamoyenebaze. miuTiTeT 
segmentis iseTi sigrZe, rom splainma SeiZinos 10 wveros mimdevroba.  

4. normalizebul splainTan gamoiyeneT modifikatori reactor 

Rope, magaliTad, Rilak Apply Rope Modifier-ze dawkapunebiT, reactor-is 
instrumentTa panelidan. panelze Modify gamoCndeba modifikatorebis 
Properties (nax. 4.61) da Constraints parametrebis xveulebi. sawyis 
mdgomareobaSi datoveT modifikator reactor Rope-is yvela paramet-
ris momarTva, garda erTisa: momarTeT gulisxmobiT miRebuli alami 
Avoid Self-Intersections.  
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(nax. 4.61. xveuli Properties modifikator reactor Rope-is mosamarTi 
saSualebebiT) 

5. SeqmeniT Zafebis koleqcia. amisaTvis SeiZleba daawkapunoT 
reactor-is instrumentTa panelis Rilakze Create Rope Collection. Tu 
splaini ar aris amorCeuli, koleqcia avtomaturad Seiqmneba Zafebis 
siaSi splainis CarTviT. Tu splaini ar iyo amorCeuli, koleqciis 
Sesaqmnelad unda daawkapunoT proeqciis fanjris saWiro wertilSi, 
Semdeg ki splaini moaTavsoT koleqciaSi, Rilak Pick-is gamoyenebiT.  

6. SeasruleT splainis saboloo wveroebis fiqsacia, modi-
fikator reactor Rope-is xveulis Constraints gamoyenebiT, romelic ar-
afriT ar gamoirCeva modifikator reactor Cloth-is analogiuri xveu-
lisgan, romelic adre iyo naCvenebi nax. 4.48.-ze da ganxiluli iyo 
ganyofilebaSi `modul reactor-iT qsovilebis imitacia~. amoarCieT 
splaini da gaSaleT modifikator reactor Rope-is qveobieqtebis xe 
CamonaTvalis fanjaraSi panel Modify-ze, Semdeg amoarCieT CamonaT-
valSi striqoni Vertex. xazis yvela wvero proeqciis fanjrebSi 
lurji varskvlavebiT aRiniSneba (nax. 4.62). 
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(nax. 4.62. xazis yvela wvero proeqciis fanjrebSi gamoisaxeba 
varskvlavebiT) 

7. sivrceSi daafiqsireT wvero xazis boloSi sayrdeni moednis 
siaxloves. amisaTvis xveul Constraints-Si daawkapuneT Rilaks Fix Ver-

tices. xveulis siaSi gamoCndeba striqoni Constrain To World boqlomis 
msgavsi niSniT. amoarCieT es striqoni, Semdeg ki proeqciis fan-
jaraSi amoarCieT sayrden moedanTan uxloesi xazis wvero. amor-
Ceuli wvero miebmeba Tavis sawyis mdebareobas da ver SeZlebs gada-
adgilebas raime Zalis zemoqmedebiT.  

8. axla wvero miamagreT xazis sapirispiro boloSi magar 
sxeul-sferos. amisaTvis daawkapuneT xveulSi Constraints Rilakze 
Attach To Rigid Body. siaSi gamoCndeba striqoni Attach To RigidBody, xo-
lo panelze gamoCndeba axali xveuli amave saxelwodebiT. amoarCieT 
SemzRudvelis striqoni siaSi da daawkapuneT Rilaks warweriT None 

parametr Rigid Body-s striqonqveS, xveulSi Attach To RigidBody. Semdeg 
daawkapuneT jer sferoze, romelsac unda miemagros xazis wvero, 
Semdeg ki saWiro wveroze. daawkapuneT modifikatorTa CamonaTvals 
striqonze reactor Rope, raTa gaauqmoT amorCeuli qveobieqt-wveroebis 
xelmisawvdomoba.  

9. gadaerTeT panelze Utilities da gadaxedeT animacias winaswari 
gadaTvalierebis fanjaraSi. naxavT, rogor Seirxeva sfero dreka-
dad deformirebad Zafze (nax. 4.63). Zafis mimagreba sferosTan 
axdens Zafis mxridan ukugavlenas am magar sxeulze.  

aucileblobis SemTxvevaSi momarTeT modifikator reactor Rope-is 
parametrebi panel Modify-s xveulSi Properties, romelic Semdeg 
ganyofilebaSia aRwerili. 
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(nax. 4.63. drekad Zafze dakidebuli sferos animaciis erT-erTi 
momenti, winaswari gadaTvalierebis fanjaraSi) 

modifikator Reactor Rope-is xveuli Properties 

modifikator reactor Rope-is xveuli Properties iZleva saSualebas 
moimarTos im obieqtebis Semdegi Taviseburebebi, romlebic ganasaxi-
ereben Zafebs, Tokebs, bagirebs da msgavsi saxis sxva deformirebad 
sxeulebs:  

 Mass (masa) _ masis sidide aisaxeba Zafis daWimulobaze magar 
sxeulebTan Sejaxebis dros, Tanac rac metia masa, miT naklebia 
daWimuloba;  

 Thickness (sisqe) _ xazs ar aqvs sisqe, amitom aRniSnuli para-
metri iZleva saSualebas mieTiTos, ra sisqe unda hqondes Zafs 
winaswari gadaTvalierebis fanjaraSi vizualizaciis dros. es para-
metri ar axdens gavlenas xazis sisqeze, romelic scenis vizual-
izaciis dros proeqciis fanjrebSi gamoisaxeba;  

 Friction (xaxuni) _ miuTiTebs Zafis xaxunis koeficients;  
 Air Resistance (haeris winaaRmdegoba) _ iwvevs xazis Senelebul 

vardnas. 
animaciis dros SesaZlebelia Zafebis ori tipis modelireba:  
 Spring (drekadi) _ drekadi Zafis modeli. mas momarTvis 

Semdegi parametrebi aqvs:  
 Stiffness (simagre) _ marTavs Zafis moqnilobas;  
 Damping (dempfireba, damuxruWeba) _ miuTiTebs drekadi rxevebis 

Senelebis siCqares;  
 Num Weaves (segmentebi moxraze) _ miuTiTebs splainis mezobeli 

segmentebis ricxvs, romlebis ganxilvasac programa ecdeba rogorc 
erTi mTlianisas Zafis moxris dros. rac metia es ricxvi, miT 
naklebad moqnilad gamoiyureba Zafi;  
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 Keep Shape (formas inarCunebs) _ am almis momarTva Zafs aiZu-
lebs ecados, deformaciis Sedegad Tavisi sawyisi forma aRidginos;  

 Constraint _ SezRuduli sigrZis Zafis modeli, romelsac ar 
aqvs mosamarTi parametrebi.  

modifikator reactor Rope-is danarCeni parametrebi ar gansxvavdeba 
modifikator reactor Cloth-is analogiuri parametrebisgan, romlebic 
ganxiluli iyo ganyofilebaSi `qsovilebis imitacia modul reactor-
iT~.  

wylis imitacia modul Reactor-iT 

wylis imitacia modul reactor-Si xorcieldeba koleqciebisa da 
modifikatorebis dauxmareblad. amisaTvis gvWirdeba moculobiTi 
deformacia Water, romelic gamoiyeneba primitiv Plane-Tan. 
konkretulad, modelirdeba mxolod wylis zedapiri. miuxedavad 
amisa, magar sxeulze, romelic aseT `wyalSia~ CaZiruli, moqmedebs 
amomgdebi Zala, romlis wyalobiTac sxeulis saqcieli wyalSi gam-
oiyureba savsebiT realisturad: sxeulebs SeuZliaT CaZirva, zeda-
pirze curva an wylis siRrmeSi dakidebul mdgomareobaSi yofna.  

wylis modelirebis asaTviseblad Semdegi moqmedebebi SeasruleT:  
1. SeqmeniT martivi samganzomilebiani scena, romelic Seicavs 

scenis safuZvels sibrtyis saxiT da auzis makets paralelepipedis 
saxiT, romelsac SigniT Cazneqili aqvs zeda poligonis nawili. 
auzis jamze moaTavseT ori primitivi: marTkuTxa Zelaki da sfero 
(nax. 4.64), romlebic animaciis dawyebis Semdeg unda Cacvivdnen wy-
alSi. daamateT kamera da gamnaTeblebi. dauniSneT obieqtebs masa-
lebi. CarTeT scenis SemadgenlobaSi magari sxeulebis koleqcia da 
moaTavseT masSi yvela dasaxelebuli obieqti. 
 

 

(nax. 4.64. samganzomilebiani scenis xedi auzis modeliTurT, 
momzadebuli modul reactor-iT animaciisTvis)  
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2. momarTeT utiliti reactor. sibrtye, romelic scenis sa-
fuZvels gamosaxavs da paralelepipedi-auzi gamoacxadeT rogorc 
Sezneqili obieqtebi. am mizniT yoveli maTganisTvis gadamrTveli 

Simulation Geometry xveulSi Properties panelze Utilities, momarTeT jguf 

Concave-is Use Mesh-is mdgomareobaSi. am obieqtebis masebi nulis 
toli datoveT.  

3. Zalian mniSvnelovania im sxeulebis masebis sworad miTiTeba, 
romlebic wyalSi unda Cacvivdnen. am mizniT sazom erTeulebad 
momarTeT metrebi da am sxeulebis moculobebi gazomeT kubur me-

trebSi utilit Measure-is gamoyenebiT. masis gaTvlis Sesruleba 
sakmaod iolia. wylis erTi kuburi metri 100 kg-s iwonis. ase rom, 
Tu sxeulis moculobas kubur metrebSi gaamravlebT 1000-ze, 
miiRebT sxeulis masas, romlis drosac is aRiWurveba iseTive sim-
kvriviT, rogorc wyali, anu eqneba nulovani mcuravoba. sxeuls nu-
lovani mcuravobiT SeuZlia wyalSi imyofebodes dakidebul 
mdgomareobaSi, arc CaiZiros da arc amotivtivdes. sxeuli rom 
curavdes, aucilebelia misi masa miviRoT naklebi, vidre moculobaa 
kubometrebSi, gamravlebuli 1000-ze; rom CaiZiros _ meti. ganxilul 
magaliTSi marTkuTxa blokis moculoba 1,4m3 aRmoCnda; burTis 
moculobaa 2,44m3. Sesabamisad, bloki 1400 kg-ze meti masiT wyalSi 
CaiZireba, xolo 1400 kg-ze naklebi masiT _ icurebs. sferosTvis 
nulovani mcuravobis masa 2440 kg-s Seadgens. blokis masa miviRoT 
1600 kg-s toli, rom is CaiZiros, sferos masa ki _ 2000 kg, rom icu-
ros.  

4. SeqmeniT moculobiTi deformacia Water. amisaTvis Sesa-

Zlebelia, magaliTad, reactor-is instrumentTa panelis Rilak Create 

Water-iT sargebloba. moculobiTi deformacia iqmneba, rogorc 

Cveulebrivi sibrtye. daawkapuneT Rilaks Create Water. panelze Create 

gamoCndeba xveuli Properties moculobiTi deformaciis parametrebiT 
(nax. 3.65). 

daawkapuneT auzis erT-erT kuTxeSi da daWimeT moculobiTi de-
formaciis sibrtye diagonaliT meore kuTxemde. xeli auSviT Tagvis 
Rilaks. wylis yvela parametris mosamarTad datoveT mniSvnelebi, 
romlebic gulisxmobiT aris miRebuli. daawkapuneT Tagvis marjvena 

RilakiT, rom gamorToT instrumenti Create Water. aswieT moculo-

biTi deformaciis bade, romlis centrSic moTavsdeba warwera Water, 
im doneze, romelzec unda imyofebodes wylis zedapiri auzSi (nax. 
4.66). 
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(nax. 4.65. xveuli Properties moculobiTi deformaciis Water mosa-
marTi saSualebebiT) 

 

(nax. 4.66. samganzomilebiani scenis saboloo xedi, auzis modeli-
TurT, momzadebuli modul reactor-iT animaciisTvis) 
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1. gadaxedeT wylis animacias winaswari gadaTvalierebis fan-
jaraSi, utilit reactor-is xveul Preview & Animation-is Rilakze Pre-

view in Window dawkapunebiT. magari sxeulebi wyalSi Cacvivdebian, da 
rogorc ivaraudeboda, Zelaki CaiZireba, burTi ki icurebs, talReb-
ze odnav rxeviT. yuradReba miaqcieT imas, Tu rogor realisturad 
gamoiyureba wylis zedapiri winaswari gadaTvalierebis fanjaraSi.  

2. SecvaleT Zelakis masa, 1200 kg-s mniSvnelis dayenebiT. bur-
TisTvis SeamcireT masa 500 kg-mde. kvlav gadaxedeT animacias. axla 
Zelaki icurebs, namdvilis magvarad CayuryumelavebiTa da SerxeviT 
talRebze, Semsubuqebuli burTi ki dacemis Semdeg SeiZleba odnav 
amoxtes kidec wylidan.  

3. odnav SecvaleT wylis Taviseburebebis momarTva panel Modi-

fy-ze xveulSi Properties. gazardeT parametr Wave Speed-is mniSvneli 1 
m/s-dan 3 m/s-mde. sidide Max Ripple aseve gazardeT 1 m-dan 3 m-mde. 
kidev erTxel gadaxedeT animacias, imaze yuradRebis miqceviT, Tu 
rogor Seicvala talRebis saxe.  

4. wyali jer mxolod winaswari gadaTvalierebis fanjaraSi 
arsebobs. moculobiTi deformaciebi ar arian vizualizirebadi 
obieqtebi, amitom scenis gamosaxulebis aSenebis mcdelobisas wyals 
ver dainaxavT. wylis zedapiris imitaciisTvis, romlis vizualizir-
ebac SeiZleba, SeqmeniT sibrtye, romelic wyals gamosaxavs, primi-
tiv Plane-is gamoyenebiT. sibrtyis mdebareoba da zoma gazardeT de-
formaciis badis Water sibrtyis zomasa da mdebareobamde. aucile-
blad gazardeT sibrtyis segmentacia 30-40-mde yoveli 
ganzomilebisTvis. SeaerTeT sibrtye moculobiT deformaciasTan 
3ds max-is mTavari instrumentTa panelis Rilakis Bind to Space Warp-

is (zemoqmedebasTan mierTeba) gamoyenebiT. meti moxerxebulobisTvis 
SegiZliaT amoarCioT sibrtye, daawkapunoT Rilaks Bind to Space Warp, 
Semdeg daaWiroT klaviSs h da amoarCioT deformaciis saxeli Wa-

ter01 fanjaraSi Select Space Warp.  

5. SeqmeniT masala wylisTvis. feri SegiZliaT airCioT Ria-
iisferi an momwvano-molurjo. momarTeT kargi naTeli sxivi, naxev-
radgamWvirvaloba Opacity = 75. arxSi Reflection (anarekli) SegiZliaT 
moaTavsoT Bitmap-is tipis teqsturuli ruka da proecirebuli gamo-
saxulebis saxiT airCioT wylis realuri zedapiris romelime fo-
to.  

6. daawkapuneT Rilaks Create Animation utilit reactor-is xveuli-
sa Preview & Animation, raTa SeqmnaT magari sxeulebisa da wylis 
zedapiris maimitirebeli sibrtyis wveroebis animaciis gasaRebebi. 
amis Semdeg SesaZlebeli iqneba TvalTaxedvidan gaaqroT deforma-
cia Water, awarmooT animacia proeqciis fanjrebSi da SeqmnaT misi 
vizualizacia (nax. 4.67). 
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a                                                                           b 

(nax. 4.67. auzSi wylis animaciis vizualizirebuli kadrebi magari 
sxeulebis Cacvenis dawyebamde (a) da maTi wyalSi Cavardnis Semdeg 
(b)) 

mrgvali auzis an sxva formis auzis modelirebisTvis, romelic 
gansxvavdeba marTkuTxasgan, aseve unda imitirdes wyali sibrtyis 
meSveobiT. Semdeg sibrtye unda gadaaqcioT redaqtirebul baded, 
xolo napirebi rom ar gamoeSviros, amoirCioT badis saWiro 
wveroebi mrgvali CarCos saSualebiT, invertirdes amorCeva da gau-
qmdes zedmeti wveroebi.  

moculobiTi deformaciis Water xveuli Properties 

moculobiTi deformaciis Water xveulSi Properties SeiZleba 
Semdegi parametrebis momarTva:  

 Size X (zoma X-iT), Size Y (zoma Y-iT) _ moculobiTi defor-
maciis badis zomebi; 

 Subdivisions X (segmentebi X-iT), Subdivisions Y (segmentebi Y-iT) _ 
moculobiTi deformaciis badis segmentebis ricxvi yoveli koordi-
natisTvis;  

 Landcsape (landSafti) _ am almis momarTvisas SesaZlebeli 
xdeba Rilakis warweriT <none> daxmarebiT obieqtis miTiTeba, ro-
melic zRudavs moculobiTi deformaciis moqmedebis ares. daaw-
kapuneT Rilakze, Semdeg ki scenis geometriuli modelis obieqtze, 
romelic wylis tevadobisTvis saWiro masalis rols asrulebs. es 
SeiZleba iyos rogorc WurWeli, romelSic wyalia Casxmuli, ise 
landSafturi obieqti, romelic magaliTad, tbis sanapiros asaxavs. 
aseTi obieqtis arsebobis dros moculobiTi deformaciis badis 
wveroebi animirdebian mxolod badis obieqtTan Sexebis 
sazRvrebamde. talRebi airekleba WurWlis kedlebidan an napirebi-
dan;  
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 Wave Speed (talRebis siCqare) _ talRebis gavrcelebis siC-
qare wylis zedapirze;  

 Min Ripple (minimaluri Wavli), Max Ripple (maqsimaluri Wavli) 
_ generirebuli talRebis simaRlis cvlilebis farglebi;  

 Density (simkvrive) _ koeficienti, romelic miuTiTebs wylis 
simkvrives mis WeSmarit fizikuri mniSvnelTan SefardebiT. WeSmari-
ti simkvrivis gasaTvlelad aucilebelia mocemuli parametri 1000 
kg/m2-ze gamravldes;  

 Viscosity (siblante) _ miuTiTebs wylis winaaRmdegobis xarisxs 
talRebis formirebis garegan aforiaqebebze da wyalSi sxeulebis 
moZraobis winaaRmdegobis xarisxs; 

 Depth (siRrme) _ miuTiTebs wylis warmosaxviTi siRrmis ode-
nobas.  

moculobiTi deformaciis Water xveul Properties-is danarCeni par-
ametrebi savsebiT analogiuria modifikator reactor Cloth-is xveulis 
Properties-is Sesabamisi parametrebisa, romlebic ganvixileT 
ganyofilebaSi `qsovilebis imitacia modul reactor-iT~.  

modul reactor-is danarCen SesaZleblobebs aucileblobis Sem-
TxvevaSi damoukideblad gaecaniT programa 3ds max-is sacnobaro 
sistemis daxmarebiT. 
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V Tavi 

videomontaJi 

scenis geometriis modelirebis, masalebis daniSvnis, ganaTebisa 
da kamerebis momarTvis, gare samyaros efeqtebis gamoyenebis, 
optikuri efeqtebisa da animaciis meTodebi uzrunvelyofen 
praqtikulad nebismieri scenis imitaciis SesaZleblobas, romelic 
ki SeiZleba Seqmnas animatoris warmosaxvam. Tumca rig SemTxvevebSi 
Seqmnili nawarmoebisTvis saboloo srulyofis misaniWeblad mainc 
saWiroa kadrebis filtraciis damatebiTi saSualebebis gamoyeneba, 
aseve ramdenime gamosaxulebis an animaciis ramdenime fragmentis 
gaerTianeba erTian kompoziciaSi. aseTi amocanebi SeiZleba gad-
awydes fiqsirebuli scenis an animaciis vizualizaciisas program-
uli modulis Video Post-is (videomontaJis) gamoyenebiT.  
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zogadi cnobebi modul Video Post-ze 

programuli moduli Video Post (videomontaJi) emsaxureba sam-
ganzomilebiani scenebis gamosaxulebebis damuSavebas specialuri 
grafikuli efeqtebis realizaciis mizniT, iseTebis rogoricaa:  

 kompoziciis Seqmna ramdenime gamosaxulebis erTSi gaerTiane-
bis gziT; 

 gamosaxulebebis filtracia da iseTi efeqtebis realizeba, 
rogorebicaa simkveTris fokusireba da SezRuduli siRrme, 
linzebis elvareba an mbrwyinavi sxivebi, im efeqtebis analogiurni, 
romlebic imitirdeba moduliT Effects; 

 sxvadasxva tipis kadrebSorisi gadasvlebis animaciaSi CarTva;  

 animaciis calkeuli segmentebis ganmeorebebis ciklebis or-
ganizacia da a.S.  

 SegaxsenebT, rom obieqtis G-buferis identifikatoris dayene-
ba xdeba dialogur fanjaraSi Object Properties, romelic gamoiZaxeba 
Tagvis marjvena RilakiT dawkapunebiT amorCeul obieqtze. am 
fanjris ganyofileba G-Buffer-is mricxvelSi Object Channel unda mian-
iSnoT arxis nomeri, 0-isgan gansxvavebuli. G-buferis arxebis nom-
rebis daniSvna 3ds max-is masalebisTvis xorcieldeba dialogur 
fanjaraSi Material Editor. amisaTvis aucilebelia masalis nimuSis 
ujredis amorCeva, Rilak Material Effects Channel-ze dawkapuneba da mis 
gaSlil panelze arxis saWiro nomris arCeva. nulovani nomeri aR-
niSnavs, rom G-buferis arxi aRniSnuli masalisTvis ar aris momar-
Tuli da misi arCeviTi filtracia SeuZlebelia. 

 
msgavsi grafikuli efeqtebis formirebisTvis, scenis vizualiza-

cia aucileblad unda Sesruldes modul Video Post-is meSveobiT da 
ara dialoguri fanjriT Render Scene (scenis vizualizacia). 

moduli Video Post iZleva saSualebas grafikuli efeqtebi gam-
oiyenebodes rogorc mTel scenasTan, ise mis garkveul nawilebTan, 
magaliTad calkeuli obieqtebis proeqciebTan an calkeul masa-
lebTan. or ukanasknel SemTxvevaSi moduli Video Post iyenebs infor-
macias, romelic buferSi inaxavs grafikebs (G-Buffer), _ obieqtebisa 
da masalebis identifikatorebs. aseTi identifikatorebi unda 
mieTiTos momxmareblis mier.  

grafikuli efeqtebis arCeviTi gamoyenebisTvis obieqtebTan, 
damkvirvebelTan maTi daSorebis mixedviT, moduli Video Post iyenebs 
Z-buferis meTods. parametri Z Buffer _ es aris manZili, romelzec 
obieqti gauqmebulia virtualuri gadamRebi kameridan. cnobebi 
obieqtebis mowesrigebis Sesaxeb scenis siRrmeSi, iZleva saSualebas 
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imitirdes gadaRebis simkveTris saboloo siRrmis efeqti. es cno-
bebi gadmoicema modul Video Post-is mier avtomaturad, ase rom, 
momxmarebels evaleba mxolod gamosaxulebis Sesabamisi filtris 
parametris Z Buffer-is momarTva, romelic xels uwyobs aseT para-
metrTan muSaobas.  

dialoguri fanjara Video Post 

videomontaJis modulis muSaobis marTva xorcieldeba ar-
amodaluri dialoguri fanjris Video Post-is meSveobiT, romelic 
Cndeba menius Semdegi brZanebis arCevis Sedegad Rendering ► Video Post. 
dialoguri fanjara Video Post (nax. 5.1) struqturiTa da gamoyenebis 
principebiT mogvagonebs dialogur fanjaras Track View.  

 

 

(nax. 5.1. dialoguri fanjara Video Post da misi ZiriTadi elemen-
tebi) 

dialoguri fanjris Video Post-is interfeisi 

dialoguri fanjara Video Post dayofilia oTx ared: instrumen-
tebis paneli, videomontaJis movlenebis rigis elementebis siis 
fanjara (VP Queue), drois Skalis fanjara (VP Timeline) da 
mdgomareobis striqoni, romelSic Tavsdeba fanjaraSi obieqtebis 
asaxulobis marTvis instrumentebi.  

videomontaJis rigis fanjara 

rigis fanjaraSi formirdeba animaciis sxvadasxvagvari elementis 
mowesrigebuli sia, romlebic erTiani poziciidan ganixilebian 
rogorc videomontaJis procesis movlenebi (events).  
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videomontaJis rigSi sakvanZo sityvis Queue-s (rigi) Semdeg  
SeiZleba moTavsdes movlenaTa Svidi tipi:  

 movlena-scena (Scene Event) _ videomontaJis moduls miuT-
iTebs, scenis proeqciis romeli fanjara da romeli parametrebi-
TurT unda vizualizirdes;  

 gamosaxulebis Seyvanis movlena (Image Intput Event) _ iZleva 
saSualebas videomontaJis modulis SesasvlelSi miawodos scenis 
vizualizirebuli gamosaxulebis mza faili an animaciis faili, 
masTan grafikuli efeqtebis gamosayeneblad;  

 movlena-filtri (Filter Event) _ iZleva saSualebas amoirCes an 
moimarTos filtris parametri, romelic emsaxureba scenis gamosax-
ulebis damuSavebas vizualizaciis dasrulebis Semdeg. rigSi 
SeiZleba imyofebodes ramdenime movlena-filtri; 

 gamosaxulebebis kompoziciebis movlena (Image Layer Event) _ 
iZleva saSualebas gaaerTianos scenis vizualizirebuli gamosax-
uleba nebismier sxva gamosaxulebasTan;  

 garegani movlenebi (External Event) _ iZleva saSualebas rigSi 
daamatos garegani programis gamoZaxeba, romelic gamosaxulebis 
damuSavebas emsaxureba;  

 movlena-cikli (Loop Event) _ iZleva saSualebas organizdes 
animaciis garkveuli fragmentebis cikluri ganmeoreba;  

 gamosaxulebis gamoyvanis movlena (Image Output Event) _ iZleva 
saSualebas, vizualizaciis Sedegi nebismieri 3ds max-is programis 
mier xelSewyobili grafikuli formatis failSi Seinaxos. rogorc 
wesi, es rigis damasrulebeli movlenaa.  

movlena Queue ar SeiZleba gauqmdes an redaqtirdes, is 
aucilebeli Zireuli movlenaa videomontaJis nebismieri rigisTvis. 
am movlenis marcxena napiri yovelTvis uTanabrdeba rigis yvelaze 
marcxena movlenaTa kadrs, marjvena napiri ki _ rigis yvelaze 
marjvena kadrs.  

movlenebi SeiZleba daematos rigSi ori meTodiT: Tanmim-
devrulad da ierarqiulad, rodesac erTi saxis movlenebi Svi-
lobilebad iqcevian sxvebTan mimarTebaSi. Tanmimdevrul rigSi 
movlenebi xorcieldeba rigis siaSi zemodan qvemoT mimdevrobiT. 
tipiurad iTvleba Semdegi Tanmimdevruloba: movlena-scena an gamo-
saxulebis Seyvanis movlena, movlena filtri, gamosaxulebis gam-
oyvanis movlena, rogorc naCvenebia nax. 5.2, a-ze. Tanmimdevruli 
rigis formirebisTvis, rigSi axali movlenis damatebis dros ar 
unda arsebobdes amorCeuli obieqtebi. Tu axali movlenis damate-
bamde rigis erT an ramdenime movlenas amoarCevT, isini mSoblebad 
da Svilobilebad iqcevian damatebiT movlenasTan mimarTebaSi, misi 
tipis mixedviT. Svilobili movlenebi yovelTvis xorcieldeba 
mSobliurebze adre. mSobliurebis saxiT SeiZleba daematos ram-
denime movlena-filtri, rogorc naCvenebia nax. 5.2, b-ze. gamosax-
ulebis kompoziciebis movlenebi da movlena-ciklebi yovelTvis 
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emateba mSobliurebis saxiT, gare movlenebi ki yovelTvis emateba, 
rogorc Svilobilebi. 
 

   
a                                                                           b 

(nax. 5.2. videomontaJis rigSi movlenebis Casmis variantebi: Tan-
mimdevruli varianti (a), ierarqiuli varianti (b)) 

rigSi movlenebis gadasaadgileblad daawkapuneT movlenis sax-
elze da gadaaadgileT is rigis saWiro adgilas. 

drois Skalis fanjara 

drois Skalis fanjaraSi rigis yoveli movlenisTvis gamoisaxeba 
misi moqmedebis diapazoni, msgavsad imisa, Tu rogor gamoisaxeba 
animaciis gasaRebebis moqmedebis diapazonebi fanjaraSi Track View. 
moqmedebis diapazonis yoveli xazi aRiWurveba boloebSi kvadratu-
li markerebiT, romlebis gadaadgilebac SeiZleba, dasawyisisa da 
daboloebis momentebis, aseve movlenaTa moqmedebis xangrZlivobis 
SecvliT. Tu movlena ar aris amorCeuli, maSin misi moqmedebis dia-
pazoni warmodgenilia drois Skalis fanjaraSi lurji xaziT; xo-
lo Tu movlena aqtiuria, misi moqmedebis diapazoni wiTeli xaziT 
gamoisaxeba.  

Tu erTdroulad amovarCevT ramdenime diapazons, maSin mimdi-
nared iTvleba maT Soris ukanaskneli. amorCeul diapazonebs bo-
loebSi TeTri markerebi aqvT, mimdinareebs _ wiTeli.  

fanjris zeda napiris gaswvriv ganTavsebulia drois Skala, 
romlis gadaadgilebac, rogorc fanjaraSi Track View, meti 
moxerxebisTvis SeiZleba zemoT da qvemoT. 
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mdgomareobis striqoni 

fanjris Video Post qveda nawilSi mdebareobs mdgomareobis 
striqoni, sadac gamoisaxeba mokarnaxeebi amorCeuli instrumentebis 
daniSvnis Sesaxeb, aseve videomontaJis parametrebis mimdinare 
momarTvebi. mdgomareobis striqonSi miRebulia Semdegi aRniSvnebi:  

 S (Start) _ animaciis segmentis sawyisi kadris nomeri; 
 E (End) _ ukanaskneli kadris nomeri; 
 F (Frames) _ kadrebis saerTo raodenoba fanjaraSi Video Post; 

 W (Width), H (Height) _ gamosavali gamosaxulebis sigane da 
simaRle, romelic formirdeba movlenaTa jaWvis gaSvebis Semdeg, 
maT Sesasruleblad.  

mdgomareobis striqonis marjvena nawilSi ganTavsebulia dia-
loguri fanjris Video Post monacemTa gamosaxulebebis marTvis Ril-
akebi. es Rilakebi moqmedebs Sesabamisi instrumentebis analogiurad, 
romlebic gamoiyeneba proeqciis fanjrebSi gamosaxulebis sa-
marTavad: 

 Pan (gadaxveva) _ iZleva saSualebas gamosaxuleba gadaaxvios 
rogorc rigis fanjaraSi, ise drois Skalis fanjaraSi; 

 Zoom Extents (diapazoni mTlianad) _ iZleva saSualebas 
Seicvalos gamosaxulebis masStabi drois Skalis fanjaraSi ise, 
rom fanjaraSi mTlianad moTavsdes rigis yvela movlenis 
moqmedebis diapazonebi; 

 Zoom Time (drois masStabi) _ iZleva saSualebas gazardos 
an Seamciros drois Skalis fanjris masStabi. daawkapuneT Rilaks, 
Semdeg daawkapuneT drois Skalis fanjaraSi da kursori gada-
aadgileT marcxniv an marjvniv; 

 Zoom Region (ubnis masStabi) _ iZleva saSualebas gaizardos 
an Semcirdes drois Skalis fanjris are, romelic marTkuTxa Car-
CoTia gamoyofili.  

fanjris Video Post-is moqmedebis principi 

fanjris Video Post-is moqmedebis principi mdgomareobs rigis 
Sesasvlel movlenebTan dakavSirebuli kadrebis Tanmimdevrul gad-
atanaSi gamosavali failis SemadgenlobaSi. gamosavali kadrebis 
mzadeba warmoebs Tanmimdevrulad (marcxnidan marjvniv) drois 
Skalaze. Tu drois Skalis mimdinare kadrSi ramdenime movlena 
xvdeba, maSin maTi damuSaveba Semdegi meTodiT xdeba:  

 Tu movlenebi ierarqiis erT dones exeba, maSin rigis fan-
jaraSi aisaxeba movlenaTa saxelebi erTnairi SeWriT (magaliTad, 
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arian Zireuli movlenis Queue-s Svilobili movlenebi), maSin maTi 
damuSaveba mimdinare kadrSi xorcieldeba rigSi ganTavsebis Tanmim-
devrobis Sesabamisad, zemodan qvemoT;  

 Tu mimdinare kadrSi moxvedrili movlenebi ierarqiuladaa 
SekavSirebuli, rac rigis fanjaraSi aisaxeba maTi saxelebis SeWris 
sxvadasxva sididiT, rogorc, magaliTad, Svilobili movlena-
gamosaxulebisa da mSobliuri movlena-filtris SemTxvevaSi, maSin 
gamosaval kadrSi jer Svilobili movlenebi gadainacvleben, da-
vuSvaT, scenis gamosaxuleba, mis zemoT ki imave kadrSi Tavsdeba 
mSobliuri movlena, magaliTad, scenis gamosaxulebis filtraciis 
Sedegi.  

magaliTad, videomontaJis movlenebis rigisTvis, romelic 
naCvenebia nax. 5.3.-ze, gamosavali videorgolis formirebis Tanmim-
devruloba, romelic Cawerilia failSi saxeliT VideoPost.avi, 
Semdegi iqneba: 

 yoveli kadridan nomrebiT 0-dan 20-mde, gamosaval failSi 
jer gadaiwereba fiqsirebuli gamosaxuleba failidan Text-

VizSplain.jpg, romelic pirveli videoklipis saTaurs warmoadgens, 
Semdeg ki mis zemoT ganTavsdeba am kadris filtr Fade-iT (gaqroba 
an gamoCena) filtraciis Sedegi. am filtris moqmedeba ganxilulia 
mogvianebiT qveganyofilebaSi `movlena-filtrebi~ da mocemul Sem-
TxvevaSi uzrunvelyofs videoklipis saTauris TandaTanobiT gamo-
Cenas sruli sibnelidan; 
 

 

(nax. 5.3. movlenaTa rigis magaliTi dialogur fanjaraSi Video 

Post) 

 kadr #21-dan kadr #79-mde gamosaval failSi kadridan 
kadrze gadaiwereba gamosaxuleba failidan Text-VizSplain.jpg; kadr 
#80-dan kadr #99-mde gamosaval failSi jer gadaiwereba 
fiqsirebuli gamosaxuleba failidan Text-VizSplain.jpg, romelic 
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pirveli videoklipis saTaurs warmoadgens, Semdeg ki mis zemoT 
ganTavsdeba am kadris filtraciis Sedegi filtriT Fade. mocemul 
SemTxvevaSi es filtri uzrunvelyofs saTauris TandaTanobiT 
gamuqebas srul sibnelemde. Sedegad gamosavali videorgolis 
pirveli 100 kadris ganmavlobaSi ekranze xilvadi iqneba pirveli 
siuJetis saTauri, romelic TandaTanobiT gamoCndeba muqi ekranis 
fonze da sibneleSi gauCinardeba;  

 kadrebis diapazonSi nomrebiT 100-300 gamosaval failSi Tav-
idan rigrigobiT gadaiwereba 100 kadri videoklipidan Text-

renderable.avi, Semdeg ki kadrebi imave videoklipidan moTavsdeba 
gamosaval failSi ukana mimdevrobiT, radgan failTan Text-

renderable.avi gamoyenebulia Ping Pong once-is (win-ukan erTxel) tipis 
ganmeorebis filtri. am filtris moqmedeba aRwerilia mogvianebiT 
qveganyofilebaSi `movlena-filtrebi~. movlenis ganmeorebis are 
gamoisaxeba drois Skalis fanjaraSi nacrisferi xaziT;  

 kadrebis diapazonSi nomrebiT 301-401 gamosaval failSi ka-
dridan kadrze gadaiwereba fiqsirebuli gamosaxuleba failidan 
Text-Masshtab.jpg, romelic warmoadgens meore videoklipis saTaurs. 
amavdroulad intervalebSi kadridan #301 kadramde #320, da ka-
dridan #382 kadramde #401 am gamosaxulebis Tavze moTavsdeba misi 
filtraciis Sedegebi filtriT Fade, romelic uzrunvelyofs sa-
Turis mcurav gamoCenas muqi ekranis fonze da mcurav gasvlas sib-
neleSi;  

 kadrebis diapazonSi nomrebiT 402-502 gamosaval failSi Tav-
dapirvelad Tanmimdevrulad gadaiwereba 100 kadri videoklipidan 
Text-masshtab.avi, Semdeg ki intervalSi kadridan #503 kadramde #603, 
kadrebi imave videoklipidan ganTavsdeba gamosaval failSi ukana 
mimdevrobiT, radgan failTan Text-masshtab.avi gamoyenebulia Ping Pong 

once-is tipis ganmeorebis filtri. Sedegad videorgolis saerTo 
xangrZlivoba Seadgens 604 kadrs, rac aisaxeba mindorSi F:604 vide-
omontaJis fanjris qveda nawilSi.  

modul videomontaJis gamoyenebisas aucilebelia Semdegi viTare-
bebis gaTvaliswineba:  

 rigSi fiqsirebuli gamosaxulebis saxiT movlenebis gan-
Tavsebis dros, magaliTad tituluri kadrisa saxelad videorgoli, 
programa avtomaturad uniSnavs mis moqmedebis diapazons 30 kadris 
xangrZlivobas. es aRniSnavs, rom mocemuli gamosaxuleba kadridan 
kadris miyolebiT 30-jer gadaadgilda gamosaval videorgolSi. 
wamSi 30 kadris warmoebis siCqaris dros es kadri naCvenebi iqneba 
ekranze sul wamiT, rac ar aris sakmarisi mayureblis mier kom-
fortuli aRqmisTvis. unda gazardoT fiqsirebuli gamosaxulebebis 
moqmedebis diapazonis sigrZe Tundac 100 kadramde, rac Seesabameba 
ekranze misi daaxloebiT 3 wamiT yofnas; 



 360 

 ar SeiZleba nebayoflobiTi meTodiT rigSi gansaTavsebeli 
movlena-videoklipebis xangrZlivobis Secvla, radgan yoveli 
maTganis xangrZlivoba ganisazRvreba videoklipis kadrebis ricxviT;  

 formirebadi videorgolis saerTo xangrZlivoba ar SeiZleba 
iyos arCeuli nebayoflobiT da ganisazRvreba misi Semadgeneli 
movlenebis Sejamebuli xangrZlivobiT;  

 Tu gamosavali videorgoli Sedgeba animaciis calkeuli vid-
eoklipebisgan, maSin azri aqvs klipebs Soris fiqsirebuli gamosax-
ulebebis kadrebis Casmas, 100 kadris Tanmimdevrobis xangrZlivobis 
siuJetebis saxelwodebebiT;  

 modul Video Post-is muSaobis asaCqareblad saWiroa SesaZle-
blobis mixedviT rigSi ganaTavsoT animaciis klipebi da gamosax-
ulebebi, vizualizirebulebi erTnairi gadawyvetiT, magaliTad 
kadris 640X480 wertilis zomis SemTxvevaSi. gamosavali videorgo-
lis kadrebis gadawyveta saWiroa airCes iseTive, rogoric aqvs 
yvela Sesasvlel siuJets. am SemTxvevaSi videomontaJis moduli 
ubralod gadaiwers Sesasvlel kadrebs gamosaval failSi. Tu 
calkeuli siuJetebis gadawyveta ar emTxveva gamosavali failis 
miTiTebul gadawyvetas, programa gulisxmobis mixedviT Seasrulebs 
yoveli Sesasvleli kadris damuSavebas gamosavali kadris zomasTan 
misi zomis gaTanabrebis mizniT, rac mniSvnelovnad zrdis videor-
golis sinTezis dros.  

fanjara Video Post-is instrumentTa paneli 

instrumentTa paneli dialoguri fanjris zeda nawilSi iZleva 
saSualebas daematos, gauqmdes an Sesruldes movlenebi rigSi, aseve 
moimarTos am movlenaTa moqmedebis xangrZlivoba, maTi dawyebisa da 
dasrulebis momentebi. instrumentTa panelis Rilakebi aRwerilia 
Semdeg CamonaTvalSi:  

New Sequence (jaWvis Seqmna) _ iZleva saSualebas Seiqmnas 
videomontaJis movlenebis axali jaWvi da Cadges is axal rigSi. am 
dros movlenaTa mimdinare jaWvi rigidan iSleba; 

Open Sequence (jaWvis gaxsna) _ iZleva saSualebas videomonta-
Jis adre Senaxuli movlenaTa jaWvi CaitvirTos; 

Save Sequence (jaWvis Senaxva) _ iZleva saSualebas Seinaxos 
videomontaJis movlenaTa jaWvi diskze. jaWvebis failebs aqvT .vpx-is 
saxelebis gafarToeba;  
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Edit Current Event (mimdinare movlenis redaqtireba) _ iZleva 
saSualebas redaqtirdes movlena, romlis saxeli amorCeulia rigSi. 
aRniSnuli Rilakis amorCeva xsnis movlenebis parametrebis redaq-
tirebis dialogur fanjaras, romelic ar gansxvavdeba movlenaTa 
damatebis fanjrisgan;  

Delete Current Event (mimdinare movlenis gauqmeba) _ iZleva 
saSualebas gauqmdes movlena. amoarCieT movlenis saxeli rigSi da 
daawkapuneT aRniSnul Rilaks an daaWireT klaviSs Delete. pasuxad 
SekiTxvaze Confirm event deletion? (adasturebT movlenis gauqmebas?), 
daawkapuneT Rilaks Yes (diax);  

Swap Events (movlenaTa gadaadgileba) _ iZleva saSualebas 
adgilebi Seucvalos movlenaTa rigis nebismier or amorCeul 
movlenas an movlenaTa nakrebs. amoarCieT rigSi ori movlena, klav-
iS Ctrl-is dayovnebiT da daawkapuneT aRniSnul Rilaks;  

Execute Sequence (jaWvis Sesruleba) _ iZleva saSualebas vi-
zualizirdes movlenaTa Tanmimdevruloba, romelic videomontaJis 
rigSi miTiTebulia movlenaTa jaWvis saxiT. moamzadeT fanjris 
rigSi Sesasvleli movlenebi, movlena-filtrebi da gamosasvleli 
movlenebi da daawkapuneT aRniSnul Rilaks vizualizaciis pro-
cesis CasarTvelad. am dros gamoCndeba dialoguri fanjara Execute 

Video Post (videomontaJis jaWvis Sesruleba), romlis parametrebi 
ganxilulia mogvianebiT qveganyofilebaSi `movlenaTa jaWvis 
Sesruleba~;  

Edit Range Bar (moqmedebis diapazonis redaqtireba) _ iZleva 
saSualebas redaqtirdes videomontaJis rigis movlenis moqmedebis 
drois diapazoni. es procesi msgavsia animaciis gasaRebebis 
moqmedebis diapazonis Sesworebisa bilikebis gadaxedvis fanjaraSi;  

Align Selected Left (amorCeuli diapazonebis marcxniv gasworeba) 
_ asworebs amorCeuli movlenebis moqmedebis diapazonebis marcxena 
napirebs, raTa isini yvelani iwyebodnen erTsa da imave kadrSi. ram-
denime movlenis diapazonebis amorCevisas ukanaskneli amorCeuli 
diapazoni iTvleba mimdinared (markerebs mimdinare diapazonebis 
boloebSi wiTeli feri aqvT), da aRniSnul Rilakze dawkapunebis 
Semdeg yvela amorCeuli diapazonis marcxena napirebi gaswordeba 
mimdinares napirTan;  
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Align Selected Right (amorCeuli diapazonebis marjvniv gaswore-
ba) _ asworebs amorCeuli movlenebis moqmedebis diapazonebis 
marjvena napirebs, raTa yvela isini mTavrdebodes erTsa da imave 
kadrSi. ramdenime movlenis diapazonis amorCevisas ukanaskneli 
amorCeuli diapazoni mimdinared iTvleba (markerebs mimdinare dia-
pazonis boloebSi wiTeli feri aqvT), da aRniSnul Rilakze daw-
kapunebis Semdeg yvela amorCeuli diapazonis marjvena napirebi 
gaswordeba mimdinares napirTan; 

Make Selected Same Size (amorCeuli diapazonebis gaTanabreba) _ 
erTnairad aqcevs yvela amorCeuli movlenis moqmedebis 
xangrZlivobas. ramdenime movlenis diapazonis amorCevis dros 
ukanaskneli amorCeuli diapazoni iTvleba mimdinared (markerebs 
mimdinare diapazonis boloebSi wiTeli feri aqvT), da aRniSnul 
Rilakze dawkapunebis Semdeg mimdinare diapazonis napirebi Tavis 
adgilebze darCeba, xolo yvela danarCeni amorCeuli diapazonis 
napirebi gauTanabrdeba mimdinares napirebs;  

Abut Selected (amorCeuli diapazonebis Sepirapireba) _ amor-
Ceuli movlenis moqmedebis diapazonis dasawyiss asworebs meore 
amorCeuli movlenis moqmedebis diapazonis bolosTan, romelic mas 
uswrebs rigSi;  

Add Scene Event (movlena-scenis damateba) _ iZleva saSualebas 
scenis gamosaxuleba proeqciis nebismieri fanjridan daematos 
videomontaJis movlenaTa rigSi; 

Add Image Input Event (gamosaxulebis Seyvanis movlenis 
damateba) _ iZleva saSualebas videomontaJis movlenaTa saxiT 
daamatos calkeuli gamosaxulebebi, magaliTad, adre vizualizir-
ebuli an failebis saxiT Senaxuli animaciis kadrebi, aseve animaci-
is fragmentebi _ videoklipebi;  

Add Image Filter Event (gamosaxulebis filtraciis movlenis 
damateba) _ iZleva saSualebas videomontaJis movlenis saxiT daama-
tos sxvadasxva filtri gamosaxulebebis dasamuSaveblad, romlebis 
gamoyenebac SeiZleba rogorc fiqsirebul gamosaxulebebTan, ise 
animaciis fragmentis yovel kadrTan;  

Add Image Layer Event (gamosaxulebis kompoziciis movlenis 
damateba) _ iZleva saSualebas sxvadasxva meTodiT gaaerTianos 
rigis ramdenime movlena, ganxiluli, rogorc erTmaneTis miyolebiT 
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SreebSi erTian rezultirebul gamosaxuleba-kompoziciad gan-
Tavsebuli kadrebi; 

Add Image Output Event (gamosaxulebis gamoyvanis movlenis 
damateba) _ iZleva saSualebas rigis boloSi daamatos gamosax-
ulebis gamoyvanis movlena, romelic miuTiTebs, sad iqneba Senaxuli 
videomontaJis efeqtebis vizualizaciis Sedegebi. SeiZleba ramdenime 
gamoyvanis movlenis damateba, raTa erTi da igive Sedegebi miemar-
Tos sxvadasxva mowyobilobaze;  

Add External Event (garegani movlenis damateba) _ iZleva saSu-
alebas rigSi daamatos movlena, romelic gamosaxulebis damuSave-
bis garegan programas gamoiZaxebs;  

Add Loop Event (movlena-ciklis damateba) _ iZleva saSualebas 
rigSi daamatos movlena, romelic iwvevs animaciis segmentis ci-
klur ganmeorebas miTiTebul ricxvSi.  

videomontaJis rigis movlenebi 

fanjris Video Post-is gamosayeneblad animaciis vizualizaciisa da 
scenis gamosaxulebebTan grafikuli efeqtebis damatebisTvis, video-
montaJis rigSi unda moaTavsoT ramdenime elementi-movlena. 
movlenis damatebisas gamoCndeba dialoguri fanjara, romelic 
movlenis parametrebis momarTvas xdis SesaZlebels. Tu saWiroa 
videomontaJis fanjris rigSi adre moTavsebuli movlenis para-
metrebis Secvla, rigSi movlenis saxeli unda amoarCioT da daaw-
kapunoT Rilaks Edit Current Event an orjer daawkapunoT movlenis 
saxelwodebaze. Sedegad gamoCndeba movlenis redaqtirebis fanjara, 
romelic parametrebis SemadgenlobiT ar gansxvavdeba movlenis 
damatebis dialoguri fanjrisgan.  

movlena-scenebi 

movlena-scenad SeiZleba warmogvidges scenis gamosaxuleba misi 
yvela obieqtiTa da sinaTlis wyaroTi, proeqciis nebismier fan-
jaraSi. rigi xSirad iwyeba swored movlena-scenidan, romelsac 
gulisxmobis mixedviT eniSneba amorCeuli proeqciis fanjris sax-
elwodeba. 

movlena-scenis dasamateblad daawkapuneT Rilaks Add Scene 

Event fanjara Video Post-is instrumentTa panelze. gamoCndeba 
dialoguri fanjara Add Scene Event, romelic naCvenebia nax. 5.4.-ze. 

dialoguri fanjris zeda nawilSi ganyofileba View-s gaSlil 
siaSi amoarCieT proeqciis fanjara, romelic unda vizualizirdes. 
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siis striqonSi gulisxmobiT mieniSneba proeqciis aqtiuri fanjris 
saxeli, romelic miTiTebuli iqneba rigSi. Tu saxeli ar aris 
miTiTebuli, movlena proeqciis fanjris saxelwodebas SeiZens. nax. 
5.4.-ze naCveneb magaliTSi rigSi CarTulia movlena-scena proeqciis 
fanjridan Perspective (perspeqtiva). 

scenis vizualizaciis parametrebis mosamarTad gamoiyeneT 
marTvis Semdegi elementebi ganyofilebidan Scene Options (scenis par-
ametrebi): 

 Render Options (vizualizaciis parametrebi) _ am Rilakze daw-
kapuneba iwvevs dialoguri fanjris Render Options gamoCenas, rome-
lic dialoguri fanjris Render Scene-is gamartivebuli variantia; 
 

 

(nax. 5.4. dialoguri fanjara Add Scene Event) 

 Scene Motion Blur (scenis suraTis gabundovneba) _ rTavs scenis 
gamosaxulebis gabundovnebis imitaciis reJims moZraobis xarjze. es 
efeqti gansxvavdeba moZraobis xarjze gabundovnebis efeqtisgan, ro-
melic mieTiTeba dialogur fanjaraSi Render Scene, radgan iwvevs 
mTeli scenis gamosaxulebis gabundovnebis formirebas da ara 
calkeuli obieqtisas misi Semadgenlobidan. parametrebs Duration 
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(Frames) (xangrZlivoba (kadrebis)) da Duration Subdivisions (aslebi 
SleifSi) igive daniSnuleba aqvT, rogorc calkeuli obieqtis 
gabundovnebis SemTxvevaSi. mricxveli Dither % (Serwyma %) miuTiTebs 
gamosaxulebis ubnebis piqselebis ferebis Serwymis xarisxs, rom-
lebic gabundovnebis imitaciis gamo ifareba.  

miuTiTeT animaciis savizualizacio kadrebis diapazoni 
ganyofilebaSi Scene Range:  

 Lock to Video Post Range (videomontaJis moqmedebis diapazonTan 
mibma) _ alami, romelic gulisxmobiT aris momarTuli, miuTiTebs 
vizualizaciisTvis kadrebis igive diapazons, rac miTiTebulia 
videomontaJis mTeli modulisTvis dialogur fanjaraSi, romelic 
gamoiZaxeba videomontaJis fanjris instrumentTa panelis RilakiT 
Execute Sequence (jaWvis Sesruleba);  

 Lock Range Bar to Scene Range (animaciis xangrZlivobis fiqsireba) 
_ xelmisawvdomi xdeba alam Lock to Video Post Range-is CamoSvebis 
Semdeg. Tu aRniSnuli alami momarTulia, maSin xelmisawvdomi xdeba 
mricxveli Scene Start (animaciis dasawyisi), xolo mricxveli Scene 

End (animaciis dasasruli) fiqsirdeba mniSvnelze, romelic gan-
sxvavdeba videmontaJis moqmedebis diapazonis sawyisis sididisgan. 
animaciis segmentis sawyisi kadris nomris cvlileba avtomaturad 
zrdis saboloo kadris nomers, segmentis xangrZlivobis mudmivad 
datovebiT. Tu alami CamoSvebulia, TviTneburad SeiZleba sawyisi 
da saboloo kadrebis nomrebis mniSvnelebis Secvla mricxvelebSi 
Scene Start da Scene End. 

Tu aucilebeli gaxda mimdinare movlenisTvis moqmedebis dia-
pazonis momarTva, romelic gansxvavdeba videomontaJis mTeli mod-
ulisTvis miTiTebulisgan, miuTiTeT diapazonis sawyisi da sabo-
loo kadrebis nomrebi dialoguri fanjris qveda nawilis 
ganyofileba Video Post Parameters-is mricxvelebSi VP Start Time (vide-
omontaJis dawyebis dro) da VP End Time (videomontaJis dasrulebis 
dro). momarTeT alami Enabled, raTa mimdinare movlena gaT-
valiswinebul iqnas movlenaTa rigis vizualizaciis dros.  

gamosaxulebis Seyvanis movlena 

gamosaxulebis Seyvanis movlena iZleva saSualebas videomontaJis 
rigSi daematos animaciis calkeuli gamosaxulebebi an failebi. ani-
maciis mza kadrebis montaJis rigSi damateba xdeba maTi ganmeorebi-
Ti damuSavebis mizniT, gamosaxulebis filtraciis saSualebebiT, an 
videorgolis erTian failSi maTi erToblivi kompilaciisTvis. 
failis rigSi zusti gamosaxulebis dasadgmelad misi moqmedebis 
diapazonis xangrZlivoba avtomaturad moimarTeba 30 kadris tolad, 
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xolo animaciis videorgolis failis Casmisas _ klipis kadrebis 
ricxvis tolad.  

videomontaJis rigSi aseve SeiZleba moTavsdes ifl-is tipis 
failebi, romlebic animaciis failSi gasaerTianebeli statikuri 
gamosaxulebebis sias warmoadgenen (ixileT mogvianebiT 
ganyofilebaSi `gamosaxulebebis Seyvana fail ifl-idan montaJisTvis~).  

rigSi gamosaxulebis Seyvanis movlenis dasamateblad daawkapuneT 
Rilaks Add Image Input Event (gamosaxulebis Seyvanis movlenis 
damateba) dialoguri fanjris Video Post-is instrumentTa panelze. 
gamoCndeba dialoguri fanjara Add Image Input Event (nax. 5.5). 
 

 

(nax. 5.5. dialoguri fanjara Add Image Input Event) 

miuTiTeT Casasmeli gamosaxulebebis wyaro, fanjris zeda na-
wilSi ganyofileba Image Input-is RilakTagan erT-erTze daw-
kapunebiT:  

 Files (failebi) _ Rilaki, romelze dawkapunebac iZaxebs 
failebis gadaxedvis standartul dialogur fanjaras, romlis meS-
veobiTac SesaZlebelia erTi an ramdenime failis amorCeva, rigSi 
maT dasamateblad; 

 Devices (mowyobilobebi) _ Rilaki, romelic iZleva saSualebas 
amoirCes cifruli videokameris msgavsi garegani mowyobiloba, 
romlidanac gadmoitvirTeba gamosaxulebebi. Seyvanis mowyobilobis 
arCevis Semdeg SesaZlebeli xdeba misi draiveris momarTva, 
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ganyofileba Image Driver-Si (gamosaxulebis draiveri) Rilak Setup-ze 
dawkapunebiT.  

gamosaxulebis wyaros miniSnebis Semdeg xelmisawvdomi xdeba 
Rilaki Options. daawkapuneT am Rilakze, raTa gamoiwvioT dialogu-
ri fanjris Image Input Options-is gamoCena (nax. 5.6). am fanjaraSi 
Semdegi parametrebi momarTeT:  

 Size (zoma) _ gadamrTveli, romelic iZleva saSualebas 
mieniSnos, rogor unda Seicvalos Sesasvleli gamosaxulebis zoma 
montaJis dros:  

 Do Not Resize (ar Seicvalos zoma) _ ucvlelad datoveba; 

 Resize to Fit (zomis morgeba) _ gamosasvleli kadris zomasTan 
morgeba; 

 Custom Size (zomis miTiTeba) _ zomis miTiTeba mricxvelebSi W 
(sigane) da H (simaRle); 
 

 

(nax. 5.6. dialoguri fanjara Image Input Options) 

 Alignment (gasworeba) _ marTvis elementebis jgufi, romelic 
iZleva saSualebas mieTiTos Casasmeli gamosaxulebis ganTavsebis 
meTodi gamosasvleli kadris farglebSi, Tu gadamrTveli Size ar 
aris momarTuli mdgomareobaSi Resize to Fit. daayeneT gadamrTveli 
Presets (namzadebi), raTa miuTiToT gasworebis varianti, cxridan erT 
Rilakze dawkapunebiT, romlebic mza variantebs warmoadgenen. gad-
amrTvel Coordinates-is momarTva iZleva saSualebas mieTiTos piqse-
lebSi CarTvis wertilebis X da Y koordinatebi;  

 Frames (kadrebi) _ animaciis failis Seyvanis dros 
Sesasvleli kadrebis diapazoni miuTiTeT mricxvelSi From (-dan) da 
To (-mde) da kadris arCevis nabiji mricxvelSi Step (nabiji). 
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magaliTad, Tu am mricxvelSi momarTavT mniSvnels 2, maSin sabo-
loo videorgolSi moTavsdeba Sesasvleli Tanmimdevrulobis 
yoveli meore kadri. alam Loop at the end-is (dasasrulSi gameoreba) 
momarTva uzrunvelyofs kadrebis miTiTebuli diapazonis 
gameorebas manamde, sanam ar dasruldeba movlenis moqmedebis dia-
pazoni.  

momarTvis dasrulebisTanave daawkapuneT Rilaks OK, raTa 
dabrundeT dialogur fanjaraSi Add Image Input Event. 

ganyofileba Video Post Parameters-is parametrebi ar gansxvavdeba 
dialoguri fanjris Add Scene Event analogiuri parametrebisgan, 
romlebic zemoT iyo ganxiluli. muSaobis gasagrZeleblad daaw-
kapuneT Rilaks OK.  

gamosaxulebebis Seyvana faili ifl-idan montaJisTvis 

ifl-is tipis faili _ gansazRvrebis mixedviT es aris gamosax-
ulebebis failebis an animaciuri klipebis ubralo teqsturi sia 
(Image File List, an IFL _ gamosaxulebebis failebis sia), romlebic 
Tanmimdevrulad unda aewyos videorgolSi. aseTi faili SeiZleba 
Seiqmnas sistema Windows-is CanarTis Notepad-is (wignaki) msgavsi 
nebismieri umartivesi teqsturi redaqtoris meSveobiT. gamosax-
ulebis failebis saxelwodebebis garda siaSi SeiZleba komen-
tarebis ganTavseba, romelTa niSnebic striqonis pirvel poziciaSi 
aris wertilmZimeebi. 

gamosaxulebis failis saxelis marjvniv probelis (Sualedis) 
Semdeg SesaZlebelia ricxvis miTiTeba, romelic mianiSnebs, Tu ram-
den kadrs daikavebs es gamosaxuleba asawyob videorgolSi. nax. 5.7, 
a-ze naCvenebia ifl-is failis magaliTi. Video Post-is modulis rigSi am 
failis dayenebis dros (nax. 5.7, b), Tavdapirvelad videorgolis 
gamosasvlel failSi kadridan kadrze 100-jer moTavsdeba gamosax-
uleba failidan Text-Titul.jpg, romelic mTeli filmis saTaurs war-
moadgens, Semdeg ki aseve 100-jer _ gamosaxuleba failidan Text-

Masshtab.jpg, romelic filmis pirveli siuJetis saTauria. 

 programa 3ds max ecdeba ipovos ifl-is failebSi Cawerili gamo-
saxulebebis failebi saqaRaldeebSi, romlebTan misasvleli gzebic 
miTiTebulia dialoguri fanjris Configure Paths-is (xelmisawvdomo-
bis marSrutebi) CanarTSi External Files (garegani failebi). ifl-is 
failis siaSi SeiZleba moTavsdes gamosaxulebebis failebis sruli 
saxelebic, anu saxelebi diskisa da im saqaRaldis gzis saxel-
wodebebis miniSnebiT, romlebSic isinia ganTavsebuli. Tumca amis 
gakeTeba ar aris rekomendebuli, radgan ifl-is tipis faili aRmoCnde-
ba mibmuli Tqveni kompiuteris diskze saqaRaldeebis konkretul 
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konfiguraciasTan da ar eqneba gadatanis Tviseba. umjobesia samon-
taJo gamosaxulebebi moaTavsoT saqaRaldeebSi, romlebic CamoT-
vlilia dialoguri fanjris Configure Paths-is CanarTSi External Files. 

 
Tu animaciis vizualizaciis dros gamoiyeneboda yoveli kadris 

calke failSi Tanmimdevruli Cawera (`sekvenciaSi renderingis~ 
ileTi, romelic aRwerili iyo 1-li Tavis `scenebis animaciis~ qve-
ganyofilebaSi `animaciis vizualizacia statikuri kadrebis 
nakrebis saxiT~), maSin am Tanmimdevrulobis Cayenebac aseve SeiZleba 
modul Video Post-is montaJis rigSi, ifl-is tipis failis daxmarebiT. 
amisaTvis aucilebelia Semdegi moqmedebebis Sesruleba: 
 

 

 

(nax. 5.7. ifl-is tipis faili magaliTi (a) da fanjris Video Post-is 
xedi, romlis rigSic aseTi faili moTavsebulia rogorc movlena 
Image Input Event (b)) 
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1. daawkapuneT fanjaraSi Video Post Rilaks Add Image Input Event. 

failis arCevis gamoCenil fanjaraSi animaciis kadrebis Tanmim-
devrulobidan pirvelis saxeli amoarCieT. fanjris qveda nawilSi 
momarTeT alami Sequence (nax. 5.8). xelmisawvdomi gaxdeba Rilaki Set-

up (momarTva).  

 

(nax. 5.8 dialogur fanjaraSi Select Image File for Video Post Input amor-
Ceulia danomrili Tanmimdevrulobidan pirveli failis saxeli da 
momarTulia alami Sequence) 

2. daawkapuneT Rilaks Setup, riTac gamoiwvevT nax. 5.9.-ze 
naCvenebi dialoguri fanjris Image File List Control-is gamoCenas. am 
fanjaraSi gamoiyeneT ifl-is tipis failis mosamarTi Semdegi marTvis 
elementebi: 
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(nax. 5.9 dialoguri fanjara Image File List Control) 

 Target Path (Caweris marSruti) _ miuTiTebs gzas saqaRaldesTan, 
romelSic Seinaxeba ifl-is tipis faimli. gulisxmobis mixedviT ifl-is 
tipis failis saxelwodebis saxiT gamoieneba animaciis kadrebis 
Tanmimdevrobidan pirvelis saxeli, Tumca misi Secvla nebismieri 
sxva saxeliT SeiZleba teqstur mindorSi Target Path. saWiro 
saqaRaldis asarCevad daawkapuneT Rilakze Browse (naxva):  

 Start Frame (sawyisi kadri), End Frame (saboloo kadri) _ iZleva 
saSualebas mieTiTos, siaSi CamoTvlil failTagan romeli unda 
iqces asawyobi videorgolis pirvel kadrad da romeli _ 
ukanasknelad;  

 Every nth (yoveli n) _ iZleva saSualebas siidan amoirCes ara 
yvela faili miyolebiT, aramed mxolod yoveli n faili, sadac n _ 
aris aRniSnul mricxvelSi miTiTebuli ricxvi; 

 Multiplier (mamravli) _ mianiSnebs, zedized ramdenjer unda mo-
Tavsdes siis yoveli gamosaxuleba asawyob videorgolSi. 

 Include Image Path (xelmisawvdomobis marSrutis CarTva) _ am 
almis momarTva uzrunvelyofs siaSi failebis sruli saxelebis 
CarTvas, diskisa da im saqaRaldesTan misasvleli gzis saxelebis 
miniSnebiT, sadac isinia Senaxuli.  

3. daawkapuneT Rilaks OK, raTa daxuroT dialoguri fanjara 
Image File List Control. ifl-is tipis faili, amorCeuli Tanmimdevrulobis 
yvela failiTurT, Seiqmneba da moTavsdeba fanjara Video Post-is 
rigSi.  

isRa dagrCeniaT, rigSi CasvaT gamosaxulebis gamoyvanis movlena 
da videmontaJis procesi gauSvaT.  

movlena-filtrebi 

gamosaxulebis movlena-filtri _ es aris damuSavebis specialuri 
meTodi, romelic kadris xeds cvlis ukve mas Semdeg, rac is vi-
zualizirebulia. aseTi damuSaveba grafikul redaqtor Abode Pho-

toshop-Si filtrebis gamoyenebis msgavsia.  
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rigSi filtrebis damateba SeiZleba gasafiltr gamosaxulebebTan 
Tanmimdevrulad, an rogorc mSobeli movlenisa gasafiltr gamo-
saxulebasTan damokidebulebaSi, romelic TviTonac SeiZleba iyos 
mSobeli da sakuTari Svilobili movlenebi hyavdes. sxvaoba imaSi 
mdgomareobs, rom rigSi filtris damateba Tanmimdevruli meTodiT 
rigis yvela winamorbedi movlenis moqmedebis Sedegis filtracias 
iwvevs. filtris, rogorc mSobeli movlenis damateba uzrunvelyofs 
mxolod Svilobili gamosaxulebis filtracias.  

rigSi movlena-filtris dasamateblad aucileblobis SemTxvevaSi 
amoarCieT movlena, romelic unda iqces Svilobilad movlena-
filtrisTvis. es SeiZleba iyos movlena-scena, gamosaxulebis Sey-
vanis movlena an movlena-filtri, romelic ukve arsebobs rigSi. 
Tanmimdevruli meTodiT filtris dasamateblad daakvirdiT, rom 
rigSi ar iyos amorCeuli movlenebi.  

daawkapuneT Rilaks Add Image Filter Event (gamosaxulebis 
filtraciis movlenis damateba). gamoCndeba dialoguri fan-
jara Add Image Filter Event (nax. 5.10).  

amoirCieT filtris saWiro tipi fanjris zeda nawilis 
ganyofileba Filter Plug-In-is (filtrebis modulebi) gaSlil siaSi. 
filtrebis Semadgenloba siaSi imazea damokidebuli, filtraciis 
romeli damatebiTi modulebi aris dayenebuli Tqvens kompiuterSi. 
mas mere, rac filtri amorCeulia, SeiZleba daawkapunoT Rilakze 
About (filtris Sesaxeb), raTa gadaxedoT monacemebs filtris ver-
siebsa da SemmuSaveblebze, an Rilaks Setup, raTa gamoiZaxoT amor-
Ceuli filtris parametrebis mosamarTi fanjara. 
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(nax. 5.10. dialoguri fanjara Add Image Filter Event) 

momarTeT amorCeuli filtris niRbis Semdegi parametrebi 
ganyofilebaSi Mask:  

 Enabled (CarTulia) _ momarTeT es alami, rom dauSvaT niRbis 
gamoyeneba da xelmisawvdomi gaxadoT aRniSnuli ganyofilebis 
marTvis elementebi;  

 Files (failebi) _ daawkapuneT am Rilaks, rom gamoiZaxoT 
failebis amorCevis tipiuri fanjara da amoirCioT asagebi faili, 
romelic iTamaSebs niRbis rols. failis saxeli gamoCndeba Rilakis 
Tavze, ris Semdegac xelmisawvdomi gaxdeba Rilaki Options; 

 Options (parametrebi) _ am Rilakze dawkapuneba gamoiZaxebs di-
alogur fanjaras Image Input Options, romelic zemoT iyo ganxiluli 
da iZleva saSualebas momarToT gasworebis parametrebi, miuTiToT 
niRbis moqmedebis drois zomebi da intervali;  

 gaSlil siaSi amoarCieT arxi, romelic iTamaSebs niRbis 
rols: Red (wiTeli), Green (mwvane), Blue (lurji), Alpha Channel (alfa-
arxi), Luminance (simkveTre), Z Buffer (Z-buferi), Material Effect (masalis 
efeqtebis arxi) an Object (obieqtis arxi);  

 Inverted (inversia) _ am almis momarTvisas xdeba niRbis gam-
Wvirvale da gaumWvirvale areebis inversia.  

ganyofileba Video Post Parameters-is parametrebi ar gansxvavdeba 
zemoT ganxiluli dialoguri fanjris Add Scene Event-is analogiuri 
parametrebisgan. 

gamosaxulebis damuSavebis filtrebis tipebi 

3ds max-is miwodebis kompleqtSi Sedis filtrebi Contrast (kon-

trasti), Fade (gaqroba, gamoCena), Image Alpha (alfa-arxi), Lens Effects 

(optikuri efeqtebi), Negative (negativi), Pseudo Alpha (fsevdo (war-

mosaxviTi) alfa-arxi), Simple Wipe (farda) da Starfield (varskvlavuri 

mindori).  

filtri Contrast 

filtri Contrast (kontrasti) iZleva saSualebas daregulirdes 

gamosaxulebis kontrasti da simkveTre. Rilak Setup-ze dawkapuneba 

iwvevs filtris mosamarTi fanjris gamoCenas, romelSic SesaZlebe-

lia parametrebis Contrast da Brightness-is sidideebis miTiTeba, aseve 

kontrastis gaTvlis meTodis gadamrTvelis oridan erT mdgomareo-

baSi momarTva: Absolute (absoluturi) _ kontrastis gaTvlisas gaT-

valiswinebulia yoveli piqselis feris samidan erTi komponentis 
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maqsimaluri intensivoba; Derived (warmoebadi) _ kontrastis gaT-

vlisas gamoiyeneba sami ferobrivi komponentis saSualo mniSvneli.  

filtri Fade 

filtri Fade (gamoCena, gaqroba) iZleva saSualebas, TandaTanobiT 

Seamciros gamosaxulebis intensivoba nulamde an piriqiT, gazardos 

nulidan maqsimumamde. gamocdilebidan gamomdinare, SeiZleba rek-

omendireba, aRniSnuli filtris moqmedebis xangrZlivoba iyos 

araumetes 20 kadrisa.  

aRniSnuli filtris parametrebis momarTvas mivyavarT dialogu-

ri fanjris gadamrTvelis dayenebamde, romelic Cndeba Rilak Setup-

ze dawkapunebis Semdeg, oridan erT mdgomareobaSi:  

 In (Sesasvleli) _ Tavdapirvelad naCvenebi iqneba sruliad 

gaumWvirvali Savi ekrani, romelic kadridan kadrze iqceva gamWvir-

valed, gasafiltri gamosaxulebis gaxsniT. momarTvis aseT vari-

antSi filtri gamoiyeneba gasafiltri animaciis an gamosaxulebis 

moqmedebis drois intervalis dasawyisTan;  

 Out (gamosasvleli) _ kadridan kadrze ekrani gaSavdeba da 

ufro da ufro gaumWvirvali gaxdeba, gasafiltri gamosaxulebis 

TandaTanobiT sruli dafarviT. momarTvis am variantSi filtri 

gamoiyeneba gasafiltri animaciis an gamosaxulebis moqmedebis 

drois intervalis bolosTan.  

filtri Image Alpha 

filtri Image Alpha iZleva saSualebas alfa-arxis (gamWvirva-
lobis arxis) zogierTi are Secvalos dialoguri fanjris Add Im-

age Filter Event ganyofileba Mask-Si asarCevi failis niRbis gamosax-
ulebiT. Tu niRabi miTiTebuli ar aris, filtri ar axdens gavlenas. 
es filtri momarTvas ar saWiroebs.  

filtrebis Lens Effects-is ojaxoba 

filtrebis Lens Effects-is ojaxobaSi Sedis oTxi filtri, rom-
lebic Semdegi efeqtebis realizebis saSualebas iZlevian:  

 Flare (Suqebi) _ Suqebi kameris obieqtivis linzebze;  

 Focus (fokusireba) _ simkveTris saboloo siRrmis maim-
itirebeli suraTis dafokusireba; 

 Glow (naTeba) _ manaTobeli sxivebi `manaTobeli~ obieqtebis an 
masalebis irgvliv;  



 375 

 Highlight (sikaSkaSe) _ varskvlavebis saxiT mokaSkaSe 
sarkisebri Suqebi; 

aRniSnuli filtrebis parametrebi ganxilulia mogvianebiT 
ganyofilebaSi `optikuri efeqtebis filtrebis gamoyeneba~.  

filtri Negative 

filtri Negative (negativi) iZleva saSualebas invertirdes 
(damatebiTze Seicvalos) gamosaxulebis ferebi, misi ferobrivi neg-
ativis formirebiT, rogorc naCvenebia nax. 5.11.-ze. 

  
a                                                                           b 

(nax. 5.11. scenis sawyisi gamosaxuleba CaidaniT (a) da filtr Nega-

tive-is gamoyenebis Sedegi (b)) 

Rilak Setup-ze dawkapunebis Semdeg Cndeba am filtris mosamarTi 
aramodaluri fanjara, romelic erTaderT parametrs Seicavs _ 

mricxvels Blend (gadasvla). rodesac es parametri 0-is tolia, gamo-
saxuleba warmoadgens negativs 100-procentiani simkveTriT. paramet-
ris zrdasTan erTad negativis simkveTre neldeba, ise rom, mniSvnel 
50-is SemTxvevaSi gamosaxulebaze rCeba mxolod nacrisferi foni 50-
procentiani najeriT. parametris Semdgomi zrda imas iwvevs, rom 
nacrisfer fonze TandaTanobiT Cndeba pozitiuri gamosaxuleba, 

romelic 100-procentian simkveTres aRwevs parametr Blend-is mniS-
vnelisas, romelic 100%-s udris. aRniSnuli parametri eqvemdebareba 

animacias, romlis gasaRebebi Cndeba bilik Video Post-is gantotebis 
bilik Blend Amount-ze (gadasvlis xarisxi).  

filtri Pseudo Alpha 

filtri Pseudo Alpha (fsevdo alfa-arxi) _ iZleva saSualebas 
Seiqmnas gamWvirvalobis fsevdo (warmosaxviTi) alfa-arxi im gamo-
saxulebebisTvis, romelsac is ar aqvT. es fsevdo alfa-arxi gamo-
saxulebis pirveli piqselis fers efuZneba _ piqselis, romelic 



 376 

zeda marcxena kuTxeSi mdebareobs. iseTive feris yvela piqseli, 
rogoricaa pirveli, gamWvirvale xdeba. es filtri momarTvas ar 
saWiroebs.  

filtri Simple Wipe 

filtri Simple Wipe (farda) iZleva saSualebas TandaTobiT 
gaaqros ekranidan gamosaxuleba, TiTqos misi mimalviT erTgvari 
Savi fardis miRma, an TandaTanobiT gaxsnas gamosaxuleba, fardis 
gadaweviT. aRniSnuli filtris parametrebis momarTvis fanjaraSi, 

romelic Cndeba Rilak Setup-ze dawkapunebis Semdeg, ori gad-
amrTvelia. gadamrTveli Direction miuTiTebs Savi fardis wamowevis 
mimarTulebas imasTan Sesabamisad, saiT mianiSnebs gadamrTvelis 
niSnis isari, xolo gadamrTveli Mode (reJimi) miuTiTebs fardis 

moqmedebis meTods: Push (gadaweva) _ xsnis gamosaxulebas, Pop (gad-
moweva) _ faravs gamosaxulebas (nax. 5.12). 
 

 

(nax. 5.12. filtr Simple Wipe-is erT-erTi kadris moqmedebis 
magaliTi) 

xSirad mocemul filtrs iyeneben kompozicia Alpha Compositor-is 
(alfa-gamaerTianebeli) filtrTan SesabamisobaSi, rac iZleva saSu-
alebas Seiqmnas erTi gamosaxulebis meoreze `gadasvlis~ efeqti. 

filtr Simple Wipe-is moqmedebis realizebisTvis aucilebelia ani-
maciis kadrebis garkveuli nakrebis vizualizaciis ganxorcieleba, 
romelic sakmarisia fardis gadaadgilebisTvis Tvalis sadevneblad, 
vTqvaT, 30 kadris.  
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filtri Starfield 

filtri Starfield (varskvlavuri mindori (veli)) iZleva saSualebas 
sinTezirdes varskvlavuri cis realisturi suraTi, romelTanac 
aucileblobis SemTxvevaSi unda gamoiyenebodes gabundovnebis 

efeqti. es filtri unda gamoiyenebodes proeqciis fanjarasTan Cam-

era, rac iZleva saSualebas uzrunvelyos varskvlavebis moZraoba 
kameris gadaadgilebis xarjze. aRniSnuli filtris parametrebis 

momarTvis fanjaraSi Stars Control (varskvlavuri mindvris momarTva), 
romelic Rilak Setup-ze dawkapunebis Semdeg Cndeba (nax. 5.13), Sesa-
Zlebelia scenis SemadgenlobaSi arsebuli erT-erTi kameris arCeva 
gaSlil siaSi Source Camera (kamera-wyaro). 

 

(nax. 5.13. dialoguri fanjara Stars Control) 

ganyofilebaSi General (zogadi parametrebi) SesaZlebelia mieTi-
Tos varskvlavebis simkveTris diapazoni mricxvelebSi Dimmest Star 
(yvelaze susti varskvlavebi) da Brightnest Star (yvelaze kaSkaSa 
varskvlavebi), aseve mieniSnos, simkveTris diapazoni ganisazRvreba 
xazuri Tu logariTmuli masStabiT, erT-erTi gadamrTvelis Linear 
(xazovani) an Logarithmic-is (logariTmuli) momarTviT, aseve mieTi-
Tos varskvlavebis zoma piqselebSi, mricxvelSi Star Size (Pixels) 
(varskvlavebis zoma piqselebSi).  
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ganyofileba Motion Blur (gabundovneba moqmedebisgan) Seicavs 
kameris moZraobis Sedegad varskvlavebis suraTis gabundovnebis 
mosamarT standartul saSualebebs.  

ganyofileba Star Database-is (varskvlavuri monacemTa baza) para-
metrebi iZleva saSualebas mieTiTos varskvlavebis ricxvi. gad-
amrTvel Random-is (SemTxveviTi ricxvi) momarTva imas iwvevs, rom 
generirdeba varskvlavebis SemTxveviTi ricxvi, asaxuli mricxvelSi 
Count (raodenoba), imis mixedviT, Tu SemTxveviTi ricxvebis genera-
toris ra sawyisi mniSvnelia dayenebuli mricxvelSi Seed (anarCevis 
nomeri). gadamrTvel Custom-is (varskvlavebi bazidan) momarTva uz-
runvelyofs varskvlavebis Sesaxeb monacemTa daTvlas failidan, 
romlis saxelwodeba miniSnebulia teqstur mindorSi. faili 
earth.stb, romelic Sedis 3ds max-is miwodebis kompleqtSi, Seicavs 
monacemebs dedamiwis horizontis yvelaze kaSkaSa varskvlavebis 
Sesaxeb.  

ganyofileba Composition-is gadamrTveli iZleva saSualebas 
mieniSnos, varskvlavuri cis suraTi unda moTavsdes scenis 
formirebadi gamosaxulebis wina xedze _ pozicia Foreground 

(winxedi) _ Tu scenis ukana xedze _ pozicia Background (foni). 
varskvlavuri cis gamosaxulebis magaliTi naCvenebia nax. 5.14.-ze. 
 

 

(nax. 5.14. filtr Starfield-is meSveobiT sinTezirebuli varskvla-
vuri mindvris gamosaxuleba) 

gamosaxulebebis kompoziciis movlenebi 

gamosaxulebebis kompoziciis movlenebi imisaTvis gamoiyeneba, 
rom gansazRvruli meTodiT gaaerTianos erT kadrSi ori sxva 
movlena, romlebic Tanmimdevrulad aris ganTavsebuli videomonta-
Jis rigSi da ganxilulia rogorc erTi meoris qveS mdebare sabo-
loo gamosaxulebis Sre, specialuri filtr-kompozitorebis gam-
oyenebiT. kompoziciis filtris mier gaerTianebuli movlenebis 
moqmedebis droiTi diapazonebi unda gadaifaros.  

kompoziciis filtri yovelTvis erTveba rigSi rogorc mSobeli 
movlena gaerTianebul gamosaxulebebTan mimarTebaSi, rogorc 
naCvenebia, nax. 5.15.-ze. naCveneb magaliTSi kompoziciis movlenis 
rols TamaSobs filtri Cross Fade Transition (gamosaxulebis gamoCena-
gaqrobis gadakveTa), mis SesasvlelTan ki modian videoklipi Flag-

1.avi da videoklipi Flag-3.avi. klipi Flag-1.avi moqmedebs kadrebis dia-
pazonSi 0-dan 100-mde, klipi Flag-3.avi _ diapazonSi kadr 80-dan kadr 
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180-mde. intervalSi kadr 80-dan kadr 100-mde klipebis moqmedebis di-
apazonebi ixureba, da swored am intervaliT aris SezRuduli 
kompoziciis filtris moqmedeba. 
 

 

(nax. 5.15. movlena Alpha Compositor-is meSveobiT videomontaJis rigis 
magaliTi) 

filtr-kompozitoris Sesasvlel movlenad SeiZleba gamodiodnen 

movlena-scenebi, gamosaxulebis Seyvanis movlenebi, movlena-

filtrebi da gamosaxulebebis kompoziciis movlenebi. am dros 

filtr-kompozitoris Sesasvleli movlena, romelic rigSi pirveli 

dgas, iqceva rezultirebuli gamosaxulebis zeda Sred, rigSi meore 

mdgomi ki _ qveda Sred.  

rigSi gamosaxulebebis kompoziciis movlenis dasamateblad 

Semdegi moqmedebi SeasruleT:  

1. rigSi CarTeT da gamoyaviT ori movlena, romlebis gaer-

Tianebasac apirebT. am movlenebis moqmedebis droiTi diapazonebi 

ganaTavseT gadafarviT. 

2. daawkapuneT Rilaks Add Image Layer Event (gamosax-

ulebebis kompoziciis movlenis damateba) videomontaJis 

fanjris instrumentTa panelidan. gamoCndeba dialoguri fanjara 

Add Image Layer Event (nax. 5.16). 
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(nax. 5.16. dialoguri fanjara Add Image Layer Event) 

3. amoarCieT filtris saWiro tipi fanjris zeda nawilSi, 
ganyofileba Layer Plug-In-is (kompozitorebis modulebi) gaSlil 
siaSi. siaSi filtr-kompozitorebis Semadgenloba imazea 
damokidebuli, gamosaxulebebis kompoziciis romeli damatebiTi 
modulebia dayenebuli Tqvens kompiuterze. mas mere, rac filtri 
amorCeulia, SeiZleba dawkapuneba Rilakze About, raTa naxoT cno-
bebi filtris versiebisa da SemmuSaveblebis Sesaxeb, an Rilak Setup-
ze dawkapuneba, raTa gamoiZaxoT amorCeuli filtris parametrebis 
mosamarTi fanjara.  

4. movlena-kompozitoris moqmedebis niRbisa da drois para-
metrebi momarTeT ganyofilebebSi Mask da Video Post Parameters, rom-
lebic ar gansxvavdebian adre ganxiluli dialoguri fanjris Add 

Image Filter Event-is analogiuri parametrebisgan.  

kompoziciis filtrebis tipebi 

3ds max-is miwodebis kompleqtSi Sedis gamosaxulebebis kompozi-
ciis eqvsi filtri: Abode Premiere Transition Filter (gardamavali 
efeqtebis filtri Abode Premiere), Alpha Compositor (alfa-
gamaerTianebeli), Cross Fade Transition (gamosaxulebis gamoCena-
gaqrobis gadakveTa), Pseudo Alpha (fsevdo alfa-arxi), Simple Additive 

Compositor (Semajamebeli gamaerTianebeli) da Simple Wipe (farda).  
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filtri Abode Premiere Transition Filter 

filtri Abode Premiere Transition Filter uzrunvelyofs danarTis 
Abode Premiere kadrTaSorisi gadasvlebis videoefeqtebis Seqmnis 
filtrebis gamoyenebas. aRniSnuli filtris mosamarT fanjaraSi, 
romelic Cndeba Rilak Setup-ze dawkapunebis Semdeg, miuTiTeT fil-
trebis failebTan xelmisawvdomobis marSruti ganyofileba Filter 

Path-is Rilak Add Path-ze dawkapunebiT. amis Semdeg dayenebuli 
filtrebis CamonaTvali gamoCndeba siaSi Filter Selection. am siaSi amo-
arCieT saWiro filtris saxeli. amorCeuli filtris parametrebis 
mosamarTad daawkapuneT Rilaks Custom Parameters. Tu filtri ar 
uSvebs momarTvas, Rilaki miuwvdomeli iqneba. fanjris marjvena na-
wilSi gadaxedvis miniatiuruli mindvrebi axdenen gamosaxulebis 
sawyisi (marcxniv) da saboloo (marjvniv) xedebis demonstrirebas, 
romelTanac gamoyenebulia gadasvlis efeqti. gadaxedvis mindvrebs 
qveS mcocebis daxmarebiT SeiZleba miuTiToT efeqtis mzadyofnis 
procenti misi dawyebisa (marcxena mindvris qveS) da misi 
dasrulebis (marjvena mindvris qveS) momentebze. zogierTi fil-
trisTvis SeiZleba miuTiToT efeqtis moqmedebis mimarTuleba, Tu 
daawkapunebT niSans isrebis gamosaxulebiT, fanjris marjvena na-
wilSi. alam Swap Input-is (SesasvlelSi Secvla) momarTva ucvlis 
adgilebs gamosaxulebebs, romelTa Sorisac gadasvla xdeba. Tu 
CamouSvebT alams Use Stand In (standartuli Sesasvlelis gamoyeneba), 
filtris moqmedebis demonstrireba moxdeba videomontaJis rigSi 
dayenebuli gamosaxulebebis magaliTze. filtris parametrebis 
momarTvis dasrulebis Semdeg daawkapuneT Rilaks OK.  

filtri Alpha Compositor 

filtri Alpha Compositor (alfa-gamaerTianebeli) iZleva saSu-
alebas Seiqmnas kompozicia ori gamosaxulebisgan, rigSi pirvelad 
mdgomi gamosaxulebis rigSi meored mdgomi gamosaxulebis Tavze 
moTavsebiT. am dros pirveli gamosaxulebis alfa-arxi gamoiyeneba 
misi gamWvirvalobis samarTavad. es filtri ar saWiroebs para-
metrebis momarTvas.  

filtri Cross Fade Transition 

filtri Cross Fade Transition iZleva saSualebas organizdes gaqro-
ba-gamoCenis efeqti _ pirveli movlenis Sesabamisi gamosaxulebis 
TandaTanobiTi gamoCena, meore movlenis Sesabamisi gamosaxulebis 
fonze. am dros zeda Sris gamosaxulebis intensiuroba TandaTano-
biT izrdeba kadris mTel moedanze, mis qveS qveda Sris gamosax-
ulebis dafarviT. gadasvlis xangrZlivoba ganisazRvreba movlenis 
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moqmedebis diapazoniT, romelic dayenebulia fanjaraSi Video Post 
da unda Seadginos 20-30 kadris Tanmimdevrobis sidide. es filtri 
ar saWiroebs parametrebis momarTvas.  

filtri Pseudo Alpha 

filtri Pseudo Alpha iZleva saSualebas gaerTiandes ori gamosax-
uleba, romlebsac ar aqvT gamWvirvalobis arxi. am dros zeda Sris 
gamosaxulebis gamWvirvaloba ganisazRvreba warmosaxviTi alfa-
arxiT, anu gamosaxulebis pirveli _ zeda marcxena _ piqselis 
feriT. es filtri ar saWiroebs parametrebis momarTvas.  

filtri Simple Additive Compositor 

filtri Simple Additive Compositor iZleva saSualebas Sesruldes 
qveda Sris gamosaxulebis gamkveTreba zeda Sris gabundovnebiT, anu 
Seiqmnas efeqti zeda Sris gamosaxulebis TandaTanobiTi gam-
JRavnebisa qveda Sris gamosaxulebis fonze. am dros, filtr-
kompozitor Cross Fade Transition-isgan gansxvavebiT, zeda Sris gamo-
saxulebas ar aris aucilebeli hqondes gamWvirvalobis alfa-arxi. 
gamWvirvalobis samarTavad gamoiyeneba gamosaxulebis piqselebis 
ferobrivi modelis HSV-is parametris Value-s sidide. 255-is toli, 
maqsimaluri intenvisobis piqselebi sruliad gaumWvirvalea, nulo-
vani intensivobis mqoneni _ srulad gamWvirvale, Sualeduri mniS-
vnelebiT _ naxevrad gamWvirvaleni. gadasvlis xangrZlivoba gan-
isazRvreba movlenis moqmedebis diapazoniT, romelic moimarTeba 
fanjaraSi Video Post. es filtri ar saWiroebs parametrebis momarT-
vas. 

filtri Simple Wipe 

filtri Simple Wipe iZleva saSualebas erTi gamosaxulebis zemo-
dan erTgvarad gadaswios farda meore gamosaxulebiTurT, an piri-
qiT, zeda Sris gamosaxuleba gadmoswios ise, rom qveda gaixsnas. 
aRniSnuli filtr-kompozitoris parametrebi ar gansxvavdeba filtr 
Simple Wipe-is zemoT ganxiluli parametrebisgan.  

rezultirebuli gamosaxulebebis gamoyvanis 

movlenebi 

gamosaxulebis gamoyvanis movlena iZleva saSualebas, videomon-
taJis rigis vizualizirebuli movlenebi Seinaxos nebismier da-
saSveb formatSi. rigSi gamosaxulebis gamoyvanis ramdenime 
movlenis damatebiT SeiZleba uzrunvelyofil iqnas vizualizaciis 
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Sedegis Cawera sxvadasxva formatis ramdenime gamosasvlel failSi 
an ramdenime gamosasvlel mowyobilobaSi. Tu gamosaxulebebis gam-
oyvanis movlena ar arsebobs, videomontaJis rigis vizualizireba 
SegiZliaT, oRondac Sedegebi ar iqneba Senaxuli diskze. 

rigSi gamosaxulebis gamoyvanis movlenis dasamateblad Semdegi 
moqmedebebi SeasruleT: 

1. daawkapuneT Rilaks Add Image Output Event (gamosaxulebis gam-
oSvebis movlenis damateba) videomontaJis fanjris instrumentTa 
panelze. gamoCndeba dialoguri fanjara Add Image Output Event. es 
dialoguri fanjara praqtikulad ar gansxvavdeba zemoT ganxiluli 
fanjrisgan, romelic gamosaxulebis Casmis movlenebs marTavs. 

2. daawkapuneT Rilaks Files, raTa SeinaxoT vizualizaciis 
Sedegebi failSi, an Rilaks Devices, raTa Sedegi Caweril iqnas 
cifruli videokameris msgavs, registraciis garegan mowyobilobaze.  

3. gamosaxulebis draiveris parametrebi momarTeT 
ganyofilebaSi Image Driver da movlenis moqmedebis diapazoni _ 
ganyofilebaSi Video Post.  

garegani movlenebi 

aRniSnuli movlena iZleva saSualebas gamoiyenos animaciis 
kadrebis dasamuSavebeli garegani, 3ds max-isgan damoukidebeli, pro-
gramebi. garegani movlenis saxiT SeiZleba gamoiyenebodes paketuri 
damuSavebis faili DOS. garegani movlenebis daxmarebiT SeiZleba 
Windows-is monacemebis gadacema gacvlis buferSi an monacemebis 
miReba gacvlis buferidan. 

garegani movlenebi yovelTvis emateba rigSi, rogorc Svi-
lobilebi. Tu rigSi ar aris amorCeuli aranairi movlena, maSin 
garegani movlenis damateba xelmiuwvdomeli iqneba. 

videomontaJis rigSi garegani movlenis dasamateblad Semdegi 
moqmedebebi SeasruleT:  

1. amoarCieT rigSi movlena, romelTan mimarTebaSic Svi-
lobilad unda iqces garegani movlena. 

2. daawkapuneT Rilaks Add External Event (garegani movlenis 
damateba) videomontaJis fanjris instrumentTa panelze. gamoCndeba 
dialoguri fanjara Add External Event, naCvenebi nax. 5.17.-ze. 
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(nax. 5.17. dialoguri fanjara Add External Event) 

3. daawkapuneT Rilaks Browse da failebis gadaxedvis tipur 
fanjaraSi gadaxedeT disks saWiro programis saZieblad. amoarCieT 
programis saxeli da daawkapuneT Rilaks OK.  

4. sabrZanebo striqonis parametrebi, romlebic aucilebelia 
amorCeuli programisTvis, SeiyvaneT teqstur mindorSi Command Line 

Options (sabrZanebo striqonis parametrebi). am dros SegiZliaT gam-
oiyenoT Semdegi parametrebi, romlebic 3ds max-is programis mier 
Seicvleba faqtobriv mniSvnelebze: %f _ icvleba kadris oTxmniS-
vnelian nomerze, magaliTad, 0001; %w _ icvleba gamosaxulebis si-
ganis oTxmniSvnelian mTlian mniSvnelze, magaliTad, 0320; %h _ 
icvleba gamosaxulebis simaRlis oTxmniSvnelian mTlian mniS-
vnelze, magaliTad, 0240. momarTeT alami Write image to clipboard (gamo-
saxulebis Cawera gacvlis buferSi), raTa mimdinare movlena mo-
Tavsebul iqnas gacvlis buferSi, saidanac mis miRebas SeZlebs 
garegani programa. alami Read image from clipboard (gamosaxulebis 
wakiTxva gacvlis buferidan) uzrunvelyofs gacvlis buferidan 
gamosaxulebis amokiTxvas garegani programis mier misi damuSavebis 
Semdeg. 

5. ganyofileba Video Post Parameters-is parametrebi ar gansxvavde-
ba zemoT ganxiluli Add Scene Event-is analogiuri parametrebisgan.  

movlena-ciklebi 

movlena-cikli aiZulebs rigis amorCeul movlenebs garkveuli 
meTodiT ganmeordes. movlena-cikli yovelTvis emateba, rogorc 
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mSobeli. Tu rigSi ar aris amorCeuli arc erTi movlena, ciklis 
damatebis Rilaki ar iqneba xelmisawvdomi.  

rigSi movlena-ciklis mosaTavseblad Semdegi moqmedebebi 
SeasruleT:  

1. daawkapuneT Rilaks Add Loop Event (movlena-ciklis damateba) 
fanjris videomontaJis instrumentTa panelidan. gamoCndeba dia-
loguri fanjara Add Loop Event (nax. 5.18). 
 

 

(nax. 5.18. dialoguri fanjara Add Loop Event) 

2. momarTeT ciklis tipis gadamrTveli oridan erT mdgomareo-
baSi:  

 Loop (cikli) _ uzrunvelyofs rigis amorCeuli movlenebis Tan-
mimdevrul gameorebas dasawyisidan bolomde;  

 Ping Pong (win-ukan) _ movlena iwarmoeba jer pirdapiri, Semdeg 
ki ukana TanmimdevrulobiT.  

3. miuTiTeT, ramdenjer unda iwarmoos movlena ganyofileba 
Number of Times-is (ciklebis ricxvi) mricxvelSi.  

ganyofileba Video Post Parameters-is parametrebi ar gansxvavdeba 
zemoT ganxiluli dialoguri fanjris Add Scene Event-is analogiuri 
parametrebisgan.  

movlenaTa jaWvis Sesruleba 

movlenaTa rigis momzadebis Semdeg, daawkapuneT Rilaks Execute 

Sequence (jaWvis Sesruleba), raTa momarToT gamosaxulebebis Tan-
mimdevrulobis vizualizaciis procesi, romelic videomontaJis 
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rigSi movlenaTa jaWvis saxiT aris miTiTebuli. gamoCndeba dia-
loguri fanjara Execute Video Post (nax. 5.19). 
 

 

(nax. 5.19. dialoguri fanjara Execute Video Post) 

am fanjris ganyofilebebi Time Output (gamoyvanis intervali) da 
Output Size (kadris zoma) warmoadgenen dialoguri fanjris Render 

Scene-is xveul Common Parameters-is (zogadi parametrebi) analogi-
uri ganyofilebebis gamartivebul variantebs. yuradReba miaqcieT 
imas, rom miTiTebuli diapazonidan kadrebis vizualizaciis dros 
aucilebelia darwmundeT, rom mricxvelSi To dayenebuli iyos mon-
taJis jaWvis saboloo kadris swori nomeri. saqme is aris, rom 
movlenaTa rigis redaqtirebisa da gamosavali movlenis 
xangrZlivobis cvlilebis dros programa ar cvlis avtomaturad 
kadrebis vizualizirebad sigrZes. 

ganyofilebaSi Output (Sedegebis gamoyvana) momarTeT an CamouSviT 
Semdegi almebi:  

 Keep Progress Dialog (vizualizaciis dialogis Senaxva) _ am al-
mis dayeneba uzrunvelyofs vizualizaciis procesis dasrulebis 
Semdeg ekranze dialoguri fanjris Rendering-is Senaxvas. Tu alami 
CamoSvebulia, maSin dialoguri fanjara Rendering avtomaturad 
uqmdeba, rogorc ki vizualizacia dasruldeba;  

 Virtual Frame Buffer (kadrebis virtualuri buferi) _ am almis 
dayeneba uzrunvelyofs vizualizaciis Sedegebis asaxulobas 
kadrebis virtualuri buferis fanjaraSi, miniSnebul failSi an 
registraciis garegan mowyobilobaSi, maTi Caweris kvaldakval;  
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 Net Render (vizualizacia qselSi) _ am almis dayeneba uzrun-
velyofs vizualizaciis SesaZleblobas kompiuterTa qselis gam-
oyenebiT.  

daawkapuneT Rilaks Render (vizualizireba) vizualizaciis pro-
cesis gasaSvebad an Rilaks Cancel (gauqmeba) vizualizaciaze uaris 
saTqmelad. Rilak Close-ze dawkapuneba xuravs fanjaras vizualiza-
ciis gareSe, Tumca inaxavs fanjris xveulebSi ganxorcielebuli 
yvela parametris momarTvas.  

optikuri efeqtebis filtrebis gamoyeneba 

3ds max Tavis SemadgenlobaSi Seicavs filtrebis pakets optikuri 
efeqtebis imitaciisTvis, romlebic realuri fotoaparatiT an vide-
okameriT obieqtebis gadaRebis dros Cndeba, saerTo saxelwodebiT 
Lens Effects (optikuri efeqtebi). qvemoT ganxiluli iqneba am paketis 
oTxi filtris parametrebi.  

qvemoT ganxiluli nebismieri filtris parametrebis mosamarTad 
daawkapuneT Rilaks Setup dialogur fanjaraSi Add Image Filter Event 
an Edit Filter Event.  

 Lens Effects-is ojaxobis filtrebis mier realizebadi optiku-
ri efeqtebis didi nawili 3ds max-Si SeiZleba realizdes programu-
li modulis Effects-is meSveobiT. am modulis momarTva xdeba dia-
logur fanjaraSi, romelic gamoiZaxeba menius brZanebiT Rendering ► 
Effects 

filtri Lens Effects Flare 

filtri Lens Effects Flare (optikuri efeqtebi: Suqebi) emsaxureba 
fotoaparatis an videokameris obieqtivis linzebze warmoSobili 
Suqebis imitacias, rodesac mzis an kaSkaSa sinaTlis sxva wyaros 
sxivebi pirdapir obieqtivSi xvdeba. Sedegad kadrSi gamoCndeba 
kaSkaSa laqa, ufro patara zomis laqebis TanxlebiT, rgolebiT, 
radialuri sxivebiT da sxva saxeebiT, romlebic kadrs kveTen, 
rogorc naCvenebia nax. 5.20.-ze.  

linzebis Suqebis filtris momarTvas emsaxureba dialoguri 
fanjara Lens Effects Flare, romelic Cndeba movlena-filtris 
damatebis an redaqtirebis dialogur fanjaraSi Rilak Setup-ze daw-
kapunebis Semdeg (nax. 5.21).  

Suqebis efeqtis winaswari gadaxedvisTvis winaswari gadaxedvis 
mindorSi, dialoguri fanjris marcxena nawilidan Semdegi Rilakebi 
gamoiyeneT: 
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a                                                                           b 

(nax. 5.20. mzis Casvlis sawyisi gamosaxuleba (a) da filtr Lens Ef-

fects Flare-is gamoyenebis Sedegi (b)) 

 

(nax. 5.21. dialoguri fanjara Lens Effects Flare) 

 Preview (gadaxedva) _ uzrunvelyofs gadaxedvis mindorSi, ro-
melic gulisxmobiT aris dayenebuli, Suqebis efeqtis gaTvlasa da 
warmoebas, parametrebis mimdinare mniSvnelebiTurT. am dros Cndeba 
fanjara Lens Effects Flare in progress... (optikuri efeqtebi Suqebi: midis 



 389 

gaTvla) progres-indikatoris gamosaxulebiT, romelic efeqtis vi-
zualizaciis mimdinareobisTvis Tvalyuris midevnebis saSualebas 
iZleva;  

 VP Queue (rigi VP) _ uzrunvelyofs Suqebis efeqtis gad-
axedvas videomontaJis rigSi miTiTebul gamosaxulebasTan mimarTe-
baSi, da sinaTlis wyarosTan, romelic amorCeulia qvemoT ganx-
ilul ganyofilebaSi Lens Flare Properties (linzebis Suqebis Tvisebebi). 
am dros aseve unda daaWiroT Rilaks Preview. 

 Update (ganaxleba) _ uzrunvelyofs gadaxedvis mindorSi 
gamosaxulebis ganaxlebas ama Tu im parametris mniSvnelis Secvlis 
Semdeg. umetes SemTxvevebSi winaswari gadaxedvis mindorSi gamosax-
uleba avtomaturad ganaxldeba.  

dialoguri fanjris Lens Effects Flare zeda marjvena nawilSi, gad-
axedvis rva fanjaraSi Suqebis efeqtebis calkeuli komponentebis 
xedis naxva SeiZleba, Tu fanjrebis qveS momarTulia Semdegi alme-
bi: Glow (naTeba), Ring (rgoli), Asec (Auto Secondaries _ avtomaturi 
meoradi Suqebi), MSec (Manual Secondaries _ xeliT momarTvis meoradi 
Suqebi), Rays (sxivebi), Star (varskvlavi), Streak (zoli) da Inferno 
(qaoturi foni). am almebis momarTva gavlenas axdens mxolod 
efeqtebis gadaxedvaze, da ara saboloo gamosaxulebaSi komponentis 
wvlilze _ es wvlili mieTiTeba CanarT Prefs-Si (upiratesobani) al-
mebis momarTviT. 

efeqtis erTianad samarTavad gamoiyeneT fanjris qveda marcxena 
nawilis Semdegi Rilakebi:  

 Save (Senaxva), Load (CatvirTva) _ iZleva saSualebas para-
metrebis mimdinare nakrebi Seinaxos failSi gafarToebiT saxelad 
.Izf da CatvirTos adre Senaxuli nakrebi;  

 Reset (aRdgena) _ aRadgens yvela parametris mniSvnelebs, 
romlebic gulisxmobiT aris miRebuli;  

 OK, Cancel (gauqmeba) _ uzrunvelyofs movlena-filtris mosa-
marT fanjaraSi dabrunebas, parametrebis momarTvis Sedegebis 
SenaxviT an gauqmebiT.  

daawkapuneT Rilaks Node Sources (kvanZuri wyaroebi) 
ganyofilebaSi Lens Flare Properties (linzebis Suqebis Tvisebebi), raTa 
mianiSnoT sinaTlis wyaro, romelic Suqebis warmoSobas iwvevs. gam-
oCndeba dialoguri fanjara Select Flare Objects (Suqebis wyaroebis 
amorCeva), romelSic SegiZliaT airCioT Suqebis wyaroebi 
obieqtebisa da sinaTlis wyaroebis saxelebis mixedviT (Suqebis wy-
aros rols SeiZleba TamaSobdes scenis nebismieri mkveTrad ga-
naTebuli obieqti).  

ganyofileba Lens Flare Properties-is parametrebi, romlebic aRWur-
vilni arian RilakiT _ mwvane samkuTxedis magvari animaciis 
kontrolioris niSniT, parametris mricxvelidan marjvniv, uSveben 
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animacias. Tu Rilakze daawkapunebT, parametris animaciis reJimi 
CarTulia. momarTeT aRniSnuli ganyofilebis Semdegi parametrebi:  

 Seed (anarCevis nomeri) _ rTavs SemTxveviTi ricxvebis genera-
tors efeqtis sxva variantis misaRebad, danarCeni parametrebis imave 
mniSvnelebiT; 

 Size (zoma) _ miuTiTebs Suqebis zomas mTeli gamosaxulebis 
zomidan procentebSi. rogorc wesi, ayeneben zomas diapazonSi 20-dan 
30-mde;  

 Hue (ferobrivi toni) _ miuTiTebs Suqebis efeqtis saerTo 
ferobriv tons. Tu momarTulia alami Apply Hue Globally (globaluri 
tonis gamoyeneba), maSin Suqebis ferobrivi toni ganisazRvreba 
Suqebis wyaros ferobrivi toniT; 

 Angle (kuTxe) _ miuTiTebs Suqebis mobrunebis kuTxes kameris 
mdebareobis cvlilebisas. mricxvelis marjvniv Rilak L-ze (Lock _ 

blokireba) dawkapuneba blokavs meorad Suqebs da aiZulebs maT 
aseve, mobrundnen;  

 Intensity (intensiuroba) _ miuTiTebs efeqtis saerTo sim-
kveTresa da Suqebis gaumWvirvalobas. meti mniSvnelebi iZlevian 
mkveTr, magram metad gaumWvirval Suqebs, mcire ki _ naklebad 
mkveTr, gamWvirvale Suqebs; 

 Squeeze (SekumSva) _ uzrunvelyofs Suqebis gamosaxulebis 
SekumSvas im SemTxvevebSi, Tu vizualizaciis dros gamoiyeneba gamo-
saxulebis proporciebis araCveulebrivad didi mniSvnelebi.  

momarTeT Suqebis efeqtis Semdegi maxasiaTeblebi ganyofilebaSi 
Lens Flare Effects:  

 Brighten (ganaTeba) _ iZleva saSualebas mTeli gamosaxuleba 
ufro naTeli gaxados. am parametris animacia iZleva saSualebas 
imitirdes anTebis efeqti obieqtivSi sinaTlis pirdapiri sxivebis 
moxvedrisas;  

 Dist Fade (manZilze mineleba) _ Tu am Rilaks daawkapunebT, 
Suqebis efeqti Sesustdeba kameridan daSorebis mixedviT. efeqtis 
gamJRavnebis zRvruli siSore mieTiTeba mricxvelSi Rilakidan 
marjvniv; 

 Cent Fade (centrSi Seneleba) _ Tu am Rilakze daawkapunebT, 
Suqebis efeqti Sesustdeba Suqebis jaWvis RerZis axlos. RerTan 
siSorisas efeqtis gamJRavneba mieTiTeba mricxvelSi Rilakidan 
marjvniv;  

 Dist Blur (manZilze gabundovnebi) _ iwvevs Suqebis gabundovne-
bas kameramde manZilis mixedviT;  

 Blur Int (gabundovnebis xarisxi) _ miuTiTebs Suqebis 
gabundovnebis xarisxs, Tu es efeqti gamoiyeneba vizualizaciis 
dros. miTiTebuli sidide miiRweva kameridan im manZilze, romelic 
miTiTebulia mricxvelSi Dist Blur; 
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 Soften (gasworeba) _ miuTiTebs Suqebis gasworebis saerTo 
xarisxs.  

dialoguri fanjara Lens Effects Flare: CanarTi Prefs 

mianiSneT, gamosaxulebis romel 
arxebze moaxdens gavlenas efeqti, 
aseve miuTiTeT Suqebis saerTo 
parametrebi, CanarT Prefs-is (upi-
ratesobebi) marTvis Semdegi ele-
mentebis gamoyenebiT: 

 Affect Alpha (alfa-arxze 
zemoqmedeba) _ rTavs Suqebis 
efeqtis gamosaxulebis gamWvirva-
lobis alfa-arxze zemoqmedebis 
reJims, Tu gamoiyeneba formati 
feris siRrmiT 32 biti piqselze;  

 Affect Z Buffer (Z-buferze zemoqmedeba) _ rTavs reJims, romlis 
drosac kameridan Suqamde siSore imaxsovreba Z-buferSi 
fokusirebis imitaciis dros gamosayeneblad; 

 Occlusion Radius (mijnis radiusi) _ miuTiTebs radiuss Suqebis 
efeqtis centrTan mimarTebaSi, romelic sazRvravs, romeli momenti-
dan daiwyebs efeqti Senelebas im SemTxvevaSi, rodesac Suqebis wy-
aro scenis romelime obieqtis miRma imaleba; 

 Motion Blur (moZraobisgan gabundovneba) _ miuTiTebs Suqebis 
gabundovnebis xarisxs, romelic kameris moZraobiT aris gamowveu-
li, Serwymuli Suqebis aslebis ricxvis saxiT. icvleba diapazonSi 
0-dan 100-mde;  

 Axial Transparency (RerZuli gamWvirvaloba) _ iZleva saSu-
alebas moimarTos radialuri gradaciis parametrebi, romlebic gan-
sazRvraven Suqebis efeqtis meoradi movlenebis gamWvirvalobas maTi 
mdebareobis RerZebis gaswvriv. im wertilis mdebareobis Sesa-
cvlelad (Suqis radiusis sidididan procentebSi), romelSic gam-
Wvirvaloba maqsimums aRwevs, daawkapuneT Skalis farglebSi da gam-
oCenili mcoci gadaaadgileT, parametr Pos-is (Position _ mdebareoba) 
kvaldakval Skalis Tavze. mcocis gasauqmeblad gamoitaneT is Ska-
lidan marcxniv an marjvniv.  

daadgineT, linzebis Suqebis efeqtis romeli Semadgeneli na-
wilebi _ Brighten, Glow, Ring, ASec, MSuc, Rays, Star, Streak _ unda gaiT-
valiswinoT sxvadasxva situaciaSi, CanarT Prefs-is marTvis elemen-
tebis Semdegi jgufebis gamoyenebiT: 
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 Render (vizualizireba) _ almebis es jgufi gansazRvravs, 
Suqebis efeqtebis rva komponentidan romlebi iqnebian gaT-
valiswinebulni scenis vizualizaciis dros; 

 Off Scene (scenis miRma) _ am jgufis almebi mianiSnebs, Suqebis 
efeqtis Sesabamisi komponentebi unda gamoCndes Tu ara im Sem-
TxvevebSi, rodesac Suqebis wyaro ar Cans, anu imyofebodnen scenis 
proeqciis fanjris farglebs miRma. realur cxovrebaSi linzebis 
Suqebis efeqti im SemTxvevaSic vlindeba, Tu sinaTlis wyaro ar 
xvdeba kadrSi;  

 Squeeze (SekumSva) _ am jgufis almebis momarTvis xarjze 
Suqis efeqtis Semadgeneli nawilebi SeiZleba SeikumSon SekumSvis 
parametris mniSvnelis Sesabamisad, ganyofilebidan Lens Flare Proper-

ties;  

 Inferno (qaoturi foni) _ Tu am jgufis almebi iqneba momar-
Tuli, maSin Suqis efeqtis Sesabamis Semadgenel nawilebs daemateba 
fraqtaluri xma;  

 Occlusion (dabrkoleba) _ mricxvelebis es jgufi iZleva saSu-
alebas moimarTos Suqis efeqtis gadafarvis xarisxi im SemTxvevebSi, 
rodesac Suqis wyaro scenis obieqtis ukan aRmoCndeba, raTa kore-
qtulad daifaros Suqi.  

dialoguri fanjara Lens Effects Flare: CanarTi Glow 

momarTeT naTebis maxasi-
aTeblebi Suqebis efeqtis centrSi, 
CanarT Glow-s (naTeba) Semdegi par-
ametrebis gamoyenebiT:  

 Size (zoma) _ miuTiTebs 
naTebis aris zomas procentebSi 
gamosaxulebis zomidan; 

 Hue (ferobrivi toni) _ mi-
uTiTebs naTebis ferobriv tons; 

 Hide behind geometry (scenis 
geometriiT gadafarva) _ uzrun-
velyofs naTebis gadafarvis Sesa-

Zleblobas scenis geometriuli obieqtebis mier; 

 Radial Color (radialuri feri), Radial Transparency (radialuri 
gamWvirvaloba) _ naTebis aris (olqis) gamWvirvalobisa da feris 
radialuri gradaciebis dasaregulirebeli Skalebi. uSveben 98 
damatebiTi mcocis dayenebas fiqsirebuli sawyisi da saboloos 
garda, romelTagan yovels SeiZleba mieniWos sxvagvari elferi. 
mcocis feris Sesacvlelad daawkapuneT masze Tagvis marjvena Ril-
akiT da konteqstur meniuSi amoarCieT brZaneba Properties, Semdeg ki 
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daawkapuneT gamoCenil dialogur fanjaraSi feris nimuSze. amor-
Ceuli elferis talRovani gadasvla Skalis mezobel ferebSi avto-
maturad imarTeba. mcocis gasauqmeblad gaitaneT is Skalidan 
marcxniv an marjvniv;  

 Circular Color (seqtoruli feri), Circular Transparency (se-
qtoruli gamWvirvaloba) _ naTebis aris (olqis) garSemo olqebis 
mixedviT gamWvirvalobisa da feris gradaciebis maregulirebeli 
Skalebi. maTi gamoyeneba ar gansxvavdeba radialuri gamWvirva-
lobisa da feris gradaciebis Skalebis gamoyenebisgan;  

 Radial Size (radialur-seqtoruli zoma) _ naTebis ubnis zome-
bis mosamarTi Skala. zoma miiReba Skalis feris tonis propor-
ciulad, ase rom, sul SeiZleba zomis 256 gradaciis miTiTeba. es 
gradacia moqmedebs erTdroulad, rogorc radialurad da rogorc 
seqtorulad. olqis zoma icvleba radiusis gaswvriv, magram Skalis 
yoveli axali mniSvneli gamoiyeneba morig radiusTan, romelic 
Serwymulia winamdebaresTan mimarTebaSi saaTis isris 
sawinaaRmdegod, naTebis olqis perimetriT. 

dialoguri fanjara Lens 
Effects Flare: CanarTi Ring 

momarTeT Suqebis efeqtis Zi-
riTadi wris maxasiaTeblebi, Ca-
narT Ring-is (rgoli) parametrebis 
gamoyenebiT. isini ar gamoirCevian 
CanarT Glow-s parametrebisgan. 
damatebiT Seicavs mricxvels Thick 
(sigane), romelic rgolis siganes 
miuTiTebs.  

 

dialoguri fanjara Lens 
Effects Flare: CanarTi ASec 

momarTeT meoradi Suqebis 
avtomaturad formirebadi 
jgufebis maxasiaTeblebi, CanarT 
ASec-is (meoradi Suqebi avto-
maturad) Semdegi parametrebis 
gamoyenebiT:  

 Rilakebi marjvena da 
marcxena kuTxovani isrebis saxis 

niSnebiT _ iZleva saSualebas gadaerToT avtomaturad formirebadi 
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meoradi Suqebis arsebul nakrebebSi. sul gulisxmobis mixedviT 
Svidi nakrebia. mimdinare nakrebis saxeli _ Set 1 (nakrebi 1), Set 2 
(nakrebi 2) da a.S. _ Cndeba arCevis Rilakebis marjvniv. CanarTis 
yvela parametri exeba Suqebis mimdinare nakrebs. damatebiTi 
nakrebis dasamateblad momarTeT misi parametrebi da daawkapuneT 
Rilaks Add, mexsierebidan nakrebis wasaSlelad _ daawkapuneT Ril-
aks Delete; 

 Min (minimaluri zoma), Max (maqsimaluri zoma) _ miuTiTeben 
jgufSi meoradi Suqebis minimalur da maqsimalur zomebs;  

 Axis (RerZi) _ gansazRvravs Suqebis jgufis mier dakavebuli 
aris (olqis) saerTo zomas, maT Soris manZilis gazrdiTa da Sem-
cirebiT. icvleba intervalSi 0-dan 5-mde; 

 On (CarTv.) _ rTavs meoradi Suqebis mimdinare nakrebis as-
axulobis reJims, sxvadasxva nakrebidan Suqebis Semadgenlobis kom-
binirebis daSvebiT; 

 Fade (mineleba) _ rTavs Suqebis minelebis reJims maTi 
mdebareobis RerZis gaswvriv; 

 Qty (Quantity _ raodenoba) _ miuTiTebs Suqebis raodenobas 
mimdinare nakrebSi;  

 gaSlili sia Seicavs meoradi Suqebis formebis variantebs, 
iseTebs rogorebicaa Circular (mrgvali), 3 sides (3-kiduriani) da a.S. 

aRniSnuli CanarTis danarCeni parametrebi ar gansxvavdeba CanarT 
Glow-s parametrebisgan.  

dialoguri fanjara Lens 

Effects Flare: CanarTi MSec 

momarTeT xeliT formirebadi 
meoradi Suqebis jgufebis maxasi-
aTeblebi, CanarT MSec-is (xeliT 
momarTvis meoradi Suqebi) para-
metrebis gamoyenebiT, romlebic 
arsebiTad ar gansxvavdebian Ca-
narT ASec-isa da sxva CanarTebis 
parametrebisgan. gulisxmobis 
mixedviT meoradi Suqebis Svidi 

sxvadasxva jgufi arsebobs, romelTagan TiToeulis momarTva da 
CarTva saboloo efeqtSi SesaZlebelia individualurad. marTvis 
damatebiTi elementebia: 

 Plane (sibrtye) _ miuTiTebs manZils Suqebis wyaroebsa da 
meorad Suqebs Soris. dadebiTi mniSvnelebi aTavseben Suqebs wy-
aroebis win, uaryofiTebi _ wyaroebis ukan. realur cxovrebaSi wy-
aros ukan yovelTvis formirdeba erTi-ori linzuri Suqi; 
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 Scale (masStabi) _ miuTiTebs meoradi Suqebis masStabs, maTi 
zomebis animaciis Sesrulebis daSvebiT.  

dialoguri fanjara Lens Effects Flare: CanarTi Rays 

momarTeT linzis Suqis efeqtis 
Tanmxlebi sxivebis maxasiaTeblebi 
CanarT Rays-is (sxivebi) para-
metrebis gamoyenebiT, romlebic 
ZiriTadad ar gansxvavdeba CanarT 
Glow-sa da sxva CanarTebis para-
metrebisgan. marTvis damatebiTi 
elementebia:  

 Num (ricxvi) _ miuTiTebs 
sxivebis saerTo ricxvs; 

 Group (dajgufeba) _ aiZu-
lebs yvela sxivs gaerTiandes rva 

jgufSi, romlebic erTmaneTisgan Tanabar manZilze arian 
gafantulni;  

 Auto Rotate (avtobrunva) _ kuTxes, romelic miTiTebulia aR-
niSnuli CanarTis mricxvelSi Angle (kuTxe), amatebs kuTxesTan, ro-
melic miTiTebulia ganyofileba Lens Flare Properties-is mricxvelSi 
Angle. am almis momarTva aseve uzrunvelyofs animaciis dros 
linzebis SuqebTan mimarTebaSi sxivebis mdebareobis Senaxvas;  

 Sharp (simkveTre) _ miuTiTebs sxivebis simkveTris xarisxs. 
rac metia mniSvneli, miT metad mkveTri, aSkarad gamokveTili 
sxivebi iqneba formirebuli.  

dialoguri fanjara Lens Effects Flare: CanarTi Star 

momarTeT mravalsxiviani 
varskvlavis maxasiaTeblebi, rom-
lebic linzis Suqebis efeqts ax-
lavs Tan, CanarT Star-is para-
metrebis gamoyenebiT, romlebic 
ZiriTadad ar gansxvavdeba CanarT 
Rays-isa da sxva CanarTebis para-
metrebisgan. varskvlavs 
Cveulebriv aqvs didi zomebi 
sxivebis efeqtTan SedarebiT da 
Seicavs ara asobiT sxivs, aramed, 
rogorc wesi, eqvss an odnav mets. 

marTvis damatebiTi elementebia:  
 Width (sigane) _ miuTiTebs varskvlavis calkeuli sxivebis 

siganes; 
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 Random (SemTxveviT) _ varkvlavis sxivebis SemTxveviTi gan-
Tavsebis nebas rTavs misi centris irgvliv;  

 Taper (wamaxvileba) _ miuTiTebs varskvlavis calkeuli 
sxivebis wamaxvilebis xarisxs.  

dialoguri fanjara Lens Effects Flare: CanarTi Streak 

momarTeT linzis Suqis efeqtis 
Tanmxlebi horizontaluri fero-
brivi zolis maxasiaTeblebi Ca-
narT Streak-is (zoli) parametrebis 
gamoyenebiT, romlebic ZiriTadad 
ar gansxvavdebian winamorbedi Ca-
narTebis parametrebisgan. 
damatebiT aris alami Axial Align 

(RerZis gaswvriv), romelic rTavs 
zolis gasworebas meoradi 
Suqebis mdebareobis RerZis 
gaswvriv. Tu alami CamoSvebulia, 

zoli horizontalurad mdebareobs.  

dialoguri fanjara Lens Effects Flare: CanarTi Inferno 

momarTeT fraqtaluri ara-
erTgvarovnebis maxasiaTeblebi, 
romlebic SeiZleba Tan sdevdes 
Suqebis efeqts, CanarT Inferno-s 
(qaoturi foni) Semdegi para-
metrebis gamoyenebiT:  

 Gaseous (gazismsgavsi), Fiery 
(cecxlovani), Electric (elvismagva-
ri) _ fonis araerTgvarovnebis 
samidan erTi tipis asarCevis gad-

amrTveli; 
 Lock Effect (efeqtis blokireba) _ animaciis dros qaotur fons 

abams Suqebis mdebareobasTan; 
 Lock Noise (xmis blokireba) _ abams qaotur fons ekranze 

mdebareobasTan; 
 Motion (moZraoba), Direction (mimarTuleba) _ miuTiTebs animaci-

is dros areebis araerTgvarovnebis moZraobis mimarTulebasa da 
siCqares; 

 Quality (xarisxi) _ miuTiTebs araerTgvarovnebebis xarisxs, 
romelic maTi detalurobiT ganisazRvreba. rac metia mniSvneli, 
miT metad xorcieldeba fraqtaluri algoriTmis iteracia da miT 
ufro maRla aRmoCndeba araerTgvarovani suraTis detaluroba.  
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ganyofileba Parameters-is mricxvelebi miuTiTeben fraqtaluri 
saxis areebis saxasiaTo zomas (Size), xmis areebis turbolenturi 
pulsaciebis siCqares (Speed), xmis olqebis saSualo simkveTres 
(Base) da simkveTreebis gafantulobas (Amplitude), areebis ferebis 
speqtris Zvras misi ferobrivi diapazonis ama Tu im bolosTan (Bi-

as), aseve naTel da bnel areebs Soris Cqerebis siganes (Edge).  

filtri Lens Effects Focus 

filtri Lens Effects Focus (optikuri efeqtebi: fokusireba) iZleva 
saSualebas imitirdes gamosaxulebis an suraTis simkveTris sabo-
loo siRrmis dafokusirebis efeqtebi, rasac imasTan mivyavarT, rom 
fokusSi xvdeba mxolod obieqtebi kameridan garkveul siSoreze. 
fokusirebis efeqtis sawarmoeblad filtri iyenebs informacias 
gadamRebi kameridan obieqtebis waSlis Sesaxeb, romelic scenis Z-
buferSi inaxeba.  

fokusirebis filtris momarTvas emsaxureba dialoguri fanjara 
Lens Effects Focus, romelic Cndeba movlena-filtris damatebis an 
redaqtirebis dialogur fanjaraSi Rilak Setup-ze dawkapunebis 
Semdeg (nax. 5.22). 
 

 

(nax. 5.22. dialoguri fanjara Lens Effects Focus) 
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efeqtis gadaxedvis, aRniSnuli fanjris parametrebis nakrebis 

Senaxvisa da CatvirTvis marTvis elementebi analogiuria zemoT 
ganxiluli dialoguri fanjris Lens Effects Flare-is Sesabamisi ele-
mentebisa. 

fokusirebis efeqtis mosamarTad daayeneT efeqtis tipis asarCevi 
gadamrTveli dialogur fanjaraSi Lens Effects Focus, samidan erT 
mdgomareobaSi:  

 Scene Blur (scenis gabundovneba) _ fokusirebis efeqti gam-
oiyeneba mTel scenasTan da ara mis calkeul nawilebTan; 

 Radial Blur (radialuri gabundovneba) _ fokusirebis efeqti 
gamoiyeneba mTel scenasTan, oRondac kadris centridan misi na-
pirebisken. es mogvagonebs scenisTvis Tvalis midevnebas `Tevzis 
Tvalis~ tipis obieqtivis meSveobiT. fokusirebis aRniSnuli sax-
esxvaoba iyenebs parametrebs Focal Range (fokusirebis daipazoni) da 
Focal Limit (fokusirebis zRvari);  

 Focal Node (fokusirebis centri) _ iZleva saSualebas amoirCes 
obieqti, romelic iTamaSebs fokusirebis centris rols. amorCeuli 
obieqti fokusSi iqneba, xolo diapazonis farglebs miRma myofi 
yvela obieqti, romlebic miTiTebulia parametriT Focal Limit, 

dafokusirebuli aRmoCndeba.  
daawkapuneT Rilaks Select, raTa gamoiwvioT dialoguri fanjris 

gamoCena, romlis meSveobiTac SeiZleba fokusirebis centris rolis 
Sesasruleblad mowodebuli scenis obieqtis saxelis mixedviT 
arCeva. aseTi obieqtis saxiT SeiZleba, magaliTad, kameris miznis 
gamoyeneba.  

momarTeT alami Affect Alpha (zemoqmedeba alfa-arxze), raTa 
CarToT dafokusirebis efeqtis zemoqmedebis reJimi gamosaxulebis 
gamWvirvalobis alfa-arxze, Tu gamoiyeneba formati feris siRrmiT 
32 biti piqselze. miuTiTeT Semdegi parametrebis ricxobrivi mniS-
vnelebi:  

 Horiz/Vert Focal Loss (dafokusireba horizontalur-
vertikalurad) _ miuTiTebs dafokusirebis xarisxs, romelic unda 
gamoiyenebodes gamosaxulebasTan horizontaluri da vertikaluri 
mimarTulebiT, diapazonSi 0-dan 100%-mde. Tu momarTulia alami Lock 

(blokireba), maSin am mricxvelebSi avtomaturad moimarTeba Tanaba-
ri mniSvnelebi;  

 Focal Range (fokusirebis diapazoni) _ miuTiTebs, scenis cen-
tridan ra manZilze daiwyeba dafokusirebis efeqtis gamovlineba 
gadamrTvel Radial Blur-is dayenebisas an kameridan ra manZilze _ 
gadamrTvel Focal Node-is dayenebisas;  
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 Focal Limit (dafokusirebis zRvari) _ miuTiTebs scenis cen-
tridan an kameridan manZils, romelzec unda iqnes miRweuli 
dafokusirebis maqsimaluri mniSvneli.  

filtri Lens Effects Glow  

filtri Lens Effects Glow (optikuri efeqtebi: naTeba) optikuri 
efeqtebis paketidan iZleva saSualebas imitirdes naTeba nebismieri 
obieqtis irgvliv, rac eyrdnoba G-buferSi mis nomerze arsebul 
monacemebs, obieqtis masalis montaJis efeqtebis arxis identif-
ikators, Z-buferSi mdebareobis siRrmes, obieqtis zedapirTan nor-
malis orientaciis kuTxes da a.S. (nax. 5.23). 
 

  
a                                                                           b 

 

(nax. 5.23. magidis naTuris sawyisi gamosaxuleba (a) da filtr Lens 
Effects Glow-s gamoyenebis Sedegi (b)) 

am filtris moqmedeba analogiuria filtr Glow-s moqmedebisa 
Lens Effects-is filtrebis ojaxobidan, romlebic Sedian programa 3ds 

max-is modul Effects-is SemadgenlobaSi.  
naTebis filtris momarTvas emsaxureba dialoguri fanjara Lens 

Effects Glow, romelic Cndeba movlena-filtris damatebis an redaq-
tirebis dialogur fanjaraSi Rilak Setup-ze dawkapunebis Semdeg 
(nax. 5.24). aRniSnuli fanjris marTvis elementebis didi nawili 
analogiuria zemoT ganxiluli dialoguri fanjris Lens Effects Flare-
is Sesabamisi elementebisa. 

momarTeT gadamrTveli Source (wyaro) dialoguri fanjris Lens Ef-

fects Glow-s CanarTSi Properties Semdegidan erT mdgomareobaSi, rom-
lebic naTebis wyaros arCevas gansazRvraven:  

 Whole (yvela) _ naTebis efeqti gamoyenebuli iqneba mTel sce-
nasTan; 

 Object ID (obieqtis identifikatori) _ wyaros saxiT gam-
oyenebuli iqneba obieqti, romlis G-buferis arxis nomeri 
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Seesabameba gadamrTvelidan marjvniv mricxvelSi miTiTebul 
sidides;  

 Effects ID (masalis identifikatori) _ wyaros saxiT gam-
oyenebuli iqneba masala, romlis montaJis efeqtebis arxis nomeri 
Seesabameba gadamrTvelidan marjvniv mricxvelSi miTiTebul 
sidides; 

 Unclamped (zemkveTri feri) _ naTebis wyaroebi iqnebian gamo-
saxulebis areebi, romelTa feri ufro mkveTria, vidre sufTa Te-
Tri feri komponentebiT (255; 255; 2555). mricxveli iZleva saSualebas 
mieTiTos im areebis minimaluri simkveTre, romlebTanac iqneba gam-
oyenebuli naTebis efeqti. sufTa TeTr fers Seesabameba sidide 1, 
romlis drosac yvela feri komponentebiT, romelic aWarbebs  (255; 
255; 255)-s, ganaTdeba; 
 

 

(nax. 5.24. dialoguri fanjara Lens Effects Glow) 

 Surf Norm (normali zedapirTan) _ naTebis efeqti gamoyenebu-
li iqneba obieqtis zedapiris areebTan, romelTa normalebis ori-
entaciis kuTxe aWarbebs mricxvelSi miTiTebul sidides. mniSvneli 
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0 Seesabameba normalebs, romlebic ekranis sibrtyis paralelurni 
arian, 90 ki _ ekranis sibrtyis perpendikularulebs. am gadamrTvel-
is moqmedebis inventireba SeiZleba, Tu daawkapunebT Rilaks 
vertikaluri xazis saxis niSniT, mricxvelidan marjvniv; 

 Mask (niRabi) _ naTebis efeqti gamoyenebuli iqneba gamosax-
ulebis niRbis arxis im areebTan, romelTa nacrisferi tonis inten-
sivoba aWarbebs mricxvelSi miTiTebul sidides. am gadamrTvelis 
moqmedeba aseve SeiZleba invertirdes, Tu daawkapunebT Rilaks 
vertikaluri xazis niSniT; 

 Z Hi (Z-buferis zeda zRvari), Z Lo (Z-buferis qveda zRvari) _ 
naTebis efeqti gamoiyeneba im obieqtebTan, romelTa kameridan daS-
oreba (Z-buferis koordinatis) Zevs mricxvelebSi miTiTebul 
niSnebs Soris;  

miuTiTeT, naTebis amorCeuli wyaroebis romel piqselebTan unda 
gamoiyenebodes aRniSnuli efeqti, xveul Properties-Si gadamrTvel 
Filter-is momarTviT, Semdegidan erT mdgomareobaSi:  

 All (yvela) _ filtracias iyenebs scenis yvela miTiTebul wy-
arosTan;  

 Edge (napirebi) _ naTebis efeqti gamoyenebuli iqneba mxolod 
amorCeuli wyaroebis napirebTan;  

 Perimeter Alpha (alfa-arxis perimetri) _ efeqti gamoyenebuli 
iqneba mxolod im obieqtis perimetrTan, romelic ganisazRvreba 
alfa-arxidan informaciis mixedviT. obieqtis napirebi am dros 
sufTa rCeba;  

 Perimeter (perimetri) _ efeqti gamoyenebuli iqneba mxolod 
obieqti-wyaroebis perimetrTan;  

 Bright (naTeli areebi) _ mxolod im obieqti-wyaroebis areebi 
gaifiltreba, romlebsac mricxvelSi miTiTebulze meti naTeba aqvT. 
am parametris moqmedeba SeiZleba invertirdes;  

 Hue (ferobrivi toni) _ efeqti gamoyenebuli iqneba mxolod 
im obieqti-wyaroebis areebTan, romlebsac aqvT gadamrTvelidan 
marjvniv nimuSSi miTiTebuli masalis ferobrivi toni. mricxveli 
nimuSidan marjvniv iZleva saSualebas miuTiTos ferobrivi tonis 
variaciis sidide miTiTebul nimuSTan mimarTebaSi, raTa efeqti gam-
oyenebul iqnas piqselebTan elferis zogierT diapazonSi.  

naTebis feris misaTiTeblad, CanarTze Preferences gadamrTveli 
Color momarTeT samidan erT mdgomareobaSi:  

 Gradient (gradienti (gradacia)) _ feri ganisazRvreba CanarT 
Gradients-ze parametrebis momarTviT; 

 Pixel (piqseli) _ naTebis feri ganisazRvreba wyaros masalis 
piqselebis feriT. es naTebis generaciis yvelaze Cqari meTodia; 

 User (specialuri) _ iZleva saSualebas mieTiTos naTebis 
feri, gadamrTvelidan marjvniv feris nimuSze dawkapunebiT.  
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danarCeni parametrebi xveulebisa Preferences, Gradients da Inferno, 

praqtikulad ar gansxvavdeba dialoguri fanjris Lens Effects Flare-is 
parametrebisgan, aseve filtr Glow-s parametrebisgan programa 3ds 

max-is modulidan Effects.  

filtri Lens Effects Highlight 

filtri Lens Effects Highlight (optikuri efeqtebi: sikaSkaSe) iZleva 
saSualebas formirdes mkveTri sarkisebri Suqebi sxivuri 
varskvlavebis formiT, romlebic xazs usvams obieqtis masalis 
brwyinvalebas, rogorc naCvenebia nax. 5.25.-ze. 
 

  
a                                                                           b 

(nax. 5.25. bokalis sawyisi mniSvneloba (a) da filtr Lens Effects 

Highlight-is gamoyenebis Sedegi (b)) 

naTebis filtris momarTvas emsaxureba dialoguri fanjara Lens 

Effects Highlights, romelic Cndeba movlena-filtris damatebis an 
redaqtirebis dialogur fanjaraSi Rilak Setup-ze dawkapunebis 
Semdeg (nax. 5.26). es fanjara parametrebis struqturiTa da nakrebiT 
Zalian hgavs adre ganxilul (ix. nax. 5.24) dialogur fanjaras Lens 

Effects Glow.  
dialogur fanjaraSi Lens Effects Highlights CanarTze Properties mi-

uTiTeT mokaSkaSe Suqebis wyaro da gansazRvreT, wyaroebis romel 
piqselebTan unda iyos gamoyenebuli efeqti, rogorc aRwerili iyo 
zemoT naTebis filtrTan damokidebulebaSi.  

momarTeT Suqi-varskvlavebis garegani saxe CanarTze Geometry, 
Semdegi parametrebis gamoyenebiT:  

 Angle (kuTxe) _ miuTiTebs Suqi-varskvlavebis sxivebis mobru-
nebis kuTxes; 

 Clamp (Semowvdoma) _ miuTiTebs CanarTSi Properties miTiTebu-
li momijnave piqselebis raodenobas, maxasiaTeblebiT, romlebic 
SeiZleba iyos napovni programis mier mokaSkaSe Suqis erTjeradi 
efeqtis gamosayeneblad. es SeiZleba saWiro iyos formirebadi 
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varskvlavebis ricxvis Sesamcireblad, romlebic xandaxan Zalian 
bevri aRmoCndeba xolme; 

 

(nax. 5.26. dialoguri fanjara Lens Effects Highlights) 

 Alt Rays (sxivebis Secvla) _ am Rilakze dawkapuneba aaqtiurebs 
reJims, romlis drosac calkeuli sxivebis sigrZe TviTneburad 
ivarirebs Rilakis qveS mricxvelSi miTiTebul sazRvrebSi;  

 Vary (varireba) _ es ganyofileba iZleva saSualebas CairTos 
Suqebis zomebis varirebis reJimi Rilak Size-ze dawkapunebiT da 
Suqebis orientaciis kuTxis reJimi Rilak Angle-ze dawkapunebiT. 
Rilak Reseed-ze (anarCevis Secvla) dawkapuneba uzrunvelyofs 
efeqtis axali SemTxveviTi variantis generacias yvela danarCeni 
parametris mudmivobisas;  

 Rotate (mobruneba) _ am ganyofilebis ori Rilaki iZleva saS-
ualebas CarTos Suqebis avtomaturi mobrunebis reJimebi 
damkvirveblisgan daSorebis mixedviT (Rilaki Distance (manZili)) an 
proeqciis sibrtyeSi mbrwyinavi obieqtis gadaadgilebis mixedviT 
(Rilaki Pan (panorama)).  

CanarTebis Preferences da Gradients-is parametrebi praqtikulad ar 
gansxvavdeba dialoguri fanjris Lens Effects Glow-s parametrebisgan, 
romlebic naCvenebi iyo nax. 5.24.-ze.  
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VI Tavi 

scenebis momarTva da eqsporti VRML-is formatSi 

3ds max-is programaSi Sesaqmneli samganzomilebiani scenebi da 
animaciebi SeiZleba gamoyenebuli iqnas am programis gareT mxolod 
eqsportis Sedegad. 3ds max-Si realizebulia failebis eqsportis 
aTobiT sxvadasxva varianti. am variantebs Soris gansakuTrebul in-
teress iwvevs failebis eqsportis SesaZlebloba VRML-is formatSi 
(Virtual Reality Modeling Language _ virtualuri realobis modelirebis 
ena).  

VRML-is formatSi samganzomilebiani scenebisa da animaciis 
momxibvleloba imaSi mdgomareobs, rom isini SeiZleba iyos Catvir-
Tuli standartul internet-brauzerSi (VRML-scenebis gadasaxedi 
damatebiTi klienturi modulis momarTvis pirobiT). aseTi Catvir-
Tvis Semdeg SesaZlebeli xdeba virtualuri gadaadgilebis ganxor-
cieleba samganzomilebian sivrceSi, samganzomilebiani obieqtebis 
sxvadasxva mxridan gadaxedva da maTTan garkveuli qmedebebis 
Sesrulebac ki _ maTze Tagvis RilakiT dawkapuneba hiperbmulebze 
gadasasvlelad, obieqtebis animaciis CarTva-gamorTva, xmovani 
Tanxlebis CarTva-gamorTva da a.S. aseTi SesaZleblobebi sam-
ganzomilebian scenebs interaqtiulad aqcevs, anu aZlevs saSualebas 
garkveuli meTodiT reagireba moaxdinon mayureblis aqtiur 
qmedebaze. faqtobrivad, msgavs interaqtiul scenaSi realizdeba 
tipiuri kompiuteruli TamaSis situacia.  

interaqtiuli samganzomilebiani grafika praqtikaSi gamoiyeneba, 
magaliTad, saTamaSo da saswavlo programebis Sesaqmnelad, virtu-
aluri galereebis, sagamofeno, savaWro darbazebis Sesaqmnelad, 
romlebic internetis meSveobiT sanaxavad aris daniSnuli.  
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zogadi cnobebi VRML-is formatis 3D-scenebis 

Sesaxeb 

VRML-is ena SemuSavebul iqna internetis qselSi an lokalur 
qselebSi gamosayeneblad da emsaxureba interaqtiuli sam-
ganzomilebiani scenebis aRweras. dResdReobiT es ena erT-erTi 
qseluri standartia da mas mxars uWeren programuli uzrun-
velyofis msoflios wamyvani mwarmoeblebi.  

3ds max-is programaSi uzrunvelyofilia samganzomilebiani 
scenebisa da animaciis eqsportis SesaZlebloba VRML 97-is for-
matSi. es imas niSnavs, rom 3ds max-idan eqsportirebadi sam-
ganzomilebiani scenebis aRwera Seesabameba virtualuri realobis 
aRweris standartis specifikacias, romelic 1997 wels standartebis 
saerTaSoriso organizaciam miiRo. aRniSnuli standarti war-
moadgens dokuments saxelad `The Virtual Reality Modeling Language. Inter-

national Standard ISO/IEC 14772-1: 1997~, romlis teqstis povna Sesa-
Zlebelia internetSi (magaliTad, bmuliT 

 http://www.vrml.org/Specipications/VRML97/index.html).  
VRML-is Temaze bevri sasargeblo cnobis povna SeiZleba saitze 

http://vrml.main.ru. es web-kvanZi Seicavs uamrav magaliTs, VRML97-is 
specifikaciis bmulebs da sxvadasxvagvar programul uzrun-
velyofas VRML-scenis Sesaqmnelad, redaqtirebisa da gad-
axedvisTvis.  

VRML-is formatis failebs aqvT *.wrl-is tipis saxelebi da isini 
Cveulebrivi teqsturi failebia, romlebic Seicaven samganzomilebi-
ani scenebis aRweras VRML-is enaze. dawvrilebiTi aRwerebi, rom-
lebic garkveuli pirobiTobiT SeiZleba CavTvaloT VRML-
programebis teqstebad an kodebad, SegiZliaT SeqmnaT da SeasworoT 
xeliT nebismieri umartivesi teqsturi redaqtoris gamoyenebiT, 
magaliTad sistema Windows-is danarTis Notepad-is meSveobiT. 

VRML-is formatis failebis eqsportis moduli, romelic real-
izebulia 3ds max-is programaSi, avtomaturad axdens VRML-kodis 
teqstis generirebas. magaliTad, nax. 6.1.-ze naCvenebia VRML-kodi, 
formirebuli 3ds max-is programidan umartivesi scenis eqspor-
tirebis Sedegad, romelic erTaderT obieqts Seicavs _ sferul 
primitivs radiusiT 40 erTeuliT, centriT koordinatTa dasawyisSi 
_ wertilSi (0; 0; 0).  

VRML-kodis teqstis sakvanZo sityvebSi simboloebis registrs 
aqvs didi mniSvneloba da ar SeiZleba amoirCes TviTneburad. 
magaliTad, sityvebi material da Material enis interpretatoris mier 
aRiqmeba, rogorc gansxvavebulebi. 

http://www.vrml.org/Specipications/VRML97/index.html
http://vrml.main.ru/
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niSan #-iT dawyebuli striqonebi komentarebis striqonebia. 
magaliTad, nax. 6.1.-ze komentarebad iTvleba pirveli sami striqoni. 
pirveli striqoni erTnairia yvela VRML-kodSi da iwodeba saTau-
rad (header).  

VRML-kodis mTeli teqsti Sedgeba operatorebisgan (statements). 

yvelaze xSirad gamoiyeneba operatori-kvanZebi (node statements). isini 

iwyeba araaucileblad sakvanZo sityviT DEF (definition _ gan-
sazRvreba), romelsac mosdevs kvanZis saxeli. kvanZis aucilebeli 
elementebia misi tipis saxelwodeba da kvanZis sxeuli, romelic 
figurul brWyalebSia moTavsebuli. magaliTad, nax. 6.1.-ze vxedavT 

erTaderT kvanZs saxelad Sphere01, romelsac Transform-is (gardaq-

mnis) tipi aqvs. VRML-kodebSi kvanZebis saxelebi, romlebic avto-

maturad generirdeba 3ds max-is eqsportis modulis mier, Seesabameba 
samganzomilebiani scenis analogiuri obieqtebis saxelebs, Tundac 
es iyos scenis geometriuli modelis obieqtebi, gamnaTeblebi, ka-

merebi an VRML97-is kategoriis damxmare obieqtebi. es iZleva saSu-

alebas advilad moiZebnos VRML-kodSi kvanZi saWiro obieqtis 

aRweriT, romlis saxelwodeba cnobilia programa 3ds max-idan. gan-

saxilvel magaliTSi kvanZi saxelad Sphere01 Seicavs sferuli prim-

itivis aRweras, romelsac 3ds max-is programaSi aseTive saxelwode-

ba aqvs _ Sphere01.  

kvanZis sxeuli Sedgeba mindvrebisgan (fields), romelTagan Ti-
Toeuls aqvs saxelwodeba da mniSvneloba. Tu mindors SeiZleba 
hqondes ramdenime mniSvneloba, isini kvadratul brWyalebSi Caisme-
ba. mindvrebis mniSvnelebis saxiT, Tavis mxriv, SeiZleba gamodi-
odnen axali kvanZebi, romlebsac aseve TavianTi mindvrebi aqvs.  

nax. 6.1.-ze warmodgenil magaliTSi Transform-is kvanZis sxeulSi, 

romelic miuTiTebs obieqt Sphere01-is gardaqmnis parametrebs, 

vxedavT mindors translation (gadaadgileba, Sereva) erTaderTi mniS-
vneliT, sferos centris mdebareobis koordinatTa sameulis saxiT, 

da mindors children (Svilobilebi), romelsac gansazRvrebis mixedviT 
SeiZleba hqondes kvadratul brWyalebSi Casmuli mniSvnelTa 

nakrebi. mindor children-is mniSvnelis saxiT gamoiyeneba kvanZi Shape 

(forma), romlic gansazRvravs VRML-brauzeris fanjaraSi da-
sakvirvebeli nebismieri obieqtis garegnul saxes. 

kvanZs Shape aqvs mindvrebi appearance (garegnoba) da geometry (ge-

ometria). mindors appearance-s aqvs mniSvneli kvanZ Appearance-s sax-
iT, romelsac Tavis mxriv, aRniSnul SemTxvevaSi erTaderTi min-

dori material (masala) aqvs, romelic obieqtis masalas gansazRvravs. 

magaliTSi nax. 6.1.-ze masalas erTaderTi maxasiaTebeli aqvs _ dif-

fuseColor (difuziuri feri), romelic miuTiTebs obieqtis difuziuri 
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gafantulobis fers ricxvTa sameulis saxiT, romlebic feris RGB-
komponentebis intensivobebs Seesabameba. intensivobis sidideebi gam-
oisaxeba 255-is Tanabari maqsimaluri mniSvnelebis saxiT. 

kvanZ Shape-is mindori geometry gansazRvravs obieqtis formas. nax. 

6.1.-ze moyvanil magaliTSi mindor geometry-s mniSvnelia kvanZi Sphere, 

romelic VRML-is enis geometriul primitivs gansazRvravs sferos 

saxiT, misi erTaderTi parametriTurT _ radius (radiusi). ricxvi 40 
aRniSnavs sferos radiuss metrebSi.  
 

 

(nax. 6.1. VRML-is formatis umartivesi scenis aRweris teqsti, ro-
melic Seqmnilia programa 3ds max-is eqsportis modulis mier, Cat-
virTulia danarTis fanjaraSi Notepad) 

aRniSnuli wignis amocanebis ricxvSi ar Sedis VRML-is enis 
yvela operatoris dawvrilebiTi gacnoba, maTi mindvrebisa da am 

mindvrebis xelmisawvdomi mniSvnelebis CaTvliT. Tumca VRML-

scenebTan muSaobis msvlelobisas, romlebic programa 3ds max-idan 
eqsportis meTodiT aris Seqmnili, zogierT SemTxvevaSi SeiZleba 

gagiCndeT moTxovnileba SeasruloT VRML-kodis mcire redaqtireba. 
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aucileblobis SemTxvevaSi rogor unda moaxdinoT msgavsi redaq-
tireba, am TavSi iqneba aRwerili.  

programuli saSualebebi VRML-is formatSi 

scenebis gadasaxedad  

VRML-is enaze samganzomilebiani scenis aRwerebi realur droSi 
SeiZleba interpretirdes standartuli internet-brauzerebiT im 
pirobiT, Tu kompiuterze dayenebulia damatebiTi programuli mod-

uli, romelsac xSirad VRML-pleiers uwodeben. msgavsi danarTis 

dayeneba standartul internet-brauzers VRML-brauzerad gada-

aqcevs. cnobilia mTeli rigi aseTi VRML-pleirebisa, magaliTad 

damuSavebis Cosmo Player kompaniisa Cosmo Software; Cortona VRML client 

(kompania ParallelGraphics); blaxxun contact (kompania blaxxun interactive) an 

WorldView (kompania Intervista).  

Semdgomi ganxilva iwarmoebs kompania ParallelGraphics-is danarT 

Cortona VRML client-Tan mimarTebaSi. es sakmaod gavrcelebuli VRML-
pleieria, romlis TviTgaxsnadi arqivis CatvirTva ufasod SeiZleba 

web-kvanZidan http://www.parallelgraphics.com/products/cortona/. ai, pleier 

Cortona VRML client-is zogierTi Rirseba:  

 srulad ubams mxars VRML97-is standartis specifikacias; 

 sakmaod kargad moqmedebs swrafad, risTvisac iyenebs OpenGL-

isa da DirectX-is standartebis aparatul damaCqareblebs; 

 SeuZlia imuSavos umartives videobaraTebTan, aparatuli 
grafikuli damaCqareblebis programuli emulaciis realizebisas 

(vizualizaciis reJimi R98); 

 uzrunvelyofs grafikis sakmaod maRal xarisxs; 

 mxars uWers formatebs Macromedia Flash, RealVideo da RealAudio; 

 mudmivad srulyofildeba axali versiis gamosvlasTan erTad. 
dResdReobiT gamoiyeneba versia 4.2;  

 aqvs distributivis mcire zoma _ sul 1,58 megabaiti.  

VRML-pleieris ararTuli nabij-nabij momarTvis Semdeg inter-
net-brauzeri SeiZens SesaZleblobas, samganzomilebiani scenebi da 

animaciebi CatvirTos da daaTvalieros wrl-is tipis failebidan. aR-

niSnuli tipis failebi avtomaturad ukavSirdeba danarTs Cortona 

VRML-client, da maTi saxelwodebebi iZens peplis saxis niSnebs, 
rogorc naCvenebia nax. 6.2.-ze. Tu aseTi failis saxelze orjer 
daawkapunebT, avtomaturad CaitvirTeba momarTuli internet-

brauzeri, magaliTad Internet Explorer, danarT Cortona-s marTvis ele-
mentebiTurT, romlebic ganxilulia Semdgom ganyofilebaSi. 

http://www.parallelgraphics.com/products/cortona/
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(nax. 6.2. wrl-s tipis failebi peplis saxis niSnebiT, sistema Win-

dows-is gamcileblis fanjaraSi) 

wrl-s tipis failebi ar aris im failebis tipebis siaSi, romlebic 
gulisxmobis mixedviT unda gaixsnas danarTSi Internet Explorer. amas-
Tan dakavSirebiT, aseTi tipis failis gasaxsnelad programa Internet 

Explorer-is menius brZanebis File ► Open-is meSveobiT, aucilebelia 
failebis gaxsnis fanjris failebis tipebis siaSi amoarCioT vari-
anti All Files (yvela faili).  

virtualur samganzomilebian samyaroSi 

gadaadgilebis variantebi 

VRML97-is specifikaciis Sesabamisad daSvebulia virtualur sam-
ganzomilebian sivrceSi gadaadgilebis oTxi saxeoba:  

 Walk (seirnoba) _ gadaadgilebis es saxe axdens sam-
ganzomilebian samyaroSi qveiTi seirnobis an TviTmavali urikis 
gadaadgilebis koncefciis realizebas. gadaadgilebis aRniSnuli 
tipis dros programa afiqsirebs kameris mdebareobis miTiTebul 
simaRles scenis safuZvlis Tavze da inaxavs mas gadaadgilebebis 
msvlelobisas. gadaadgilebis es tipi iZleva kibeze asvlisa da 
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Camosvlis saSualebas, garkveuli simaRlis dabrkolebaze gada-
bijebas, aseve Tvals adevnebs didi simaRlis obieqtebTan Sejaxebas 
da uzrunvelyofs kameris SeCerebas aseTi obieqtebis win miTiTebul 
manZilze. aRniSnuli tipis gadaadgilebisas moqmedebs warmosaxviTi 
simZimis Zala, romelic kameras aiZulebs vertikalurad qvemoT 
Camovardes, Tu sayrdeni zedapiri gaixliCeba. gadaadgilebis es tipi 
yvelaze ukeT Seesabameba interieruli an arqiteqturuli scenebis 
daTvalierebas;  

 Fly (gafrena) _ gadaadgilebis es tipi axdens samganzomilebi-
an sivrceSi gafrenis koncefciis realizebas. kameris simaRle sce-
nis safuZvlis Tavze ar fiqsirdeba da SeiZleba TviTneburad 
Seicvalos. sayrdeni zedapiri saerTod ar aris aucilebeli. sim-
Zimis Zala ar moqmedebs. amavdroulad Tvali miedevneba dabrkole-
bebTan Sejaxebebs maT win kameris gaCerebisas, miTiTebul manZilze. 
gadaadgilebis es saxe yvelaze ukeT Seesabameba kosmosuri an wy-
alqveSa scenebis daTvalierebas;  

 Examine (gamokvleva) _ gadaadgilebis es saxe axdens sam-
ganzomilebiani scenis erTianad ganxilvis koncefciis realizebas, 
romelic SeiZleba erTgvarad vabrunoT xelebSi Cvens Tvalwin. 
obieqtebTan Sejaxebebs ar miedevneba Tvali, ase rom, kamera Tavisu-
flad SeaRwevs maTSi. gadaadgilebis es saxe yvelaze ukeT 
Seesabameba scenebs, romlebSic demonstrirdeba detaluri 
gamokvlevisTvis mowodebuli calkeuli obieqtebi;  

 None (ara) _ am SemTxvevaSi gadaadgileba samganzomilebian 
samyaroSi SeuZlebelia. ekranis napirebSi ar aris panelebi navi-
gaciis RilakebiT. dakvirvebis wertilis Sesacvlelad dasaSvebia 
mxolod kamerebs Soris gadarTva.  

VRML-brauzeris Cortona-s marTvis saSualebebi 

Tu kompiuterze dayenebulia danarTi Cortona VRML-klienti, maSin 
wrl-is tipis failis CatvirTvis Semdeg Internet Explorer-is brauzeris 
fanjara iZens saxes, romelic naCvenebia nax. 6.3.-ze.  

brauzeris fanjaraSi samganzomilebiani scenebis daTvaliereba 
xdeba kameris obieqtivis saSualebiT, romelic damkvirveblis 
Tvalis rols TamaSobs. es iZleva saSualebas Seiqmnas virtualur 
samganzomilebian samyaroSi arsebobis STabeWdileba, romlis demon-
strireba xdeba `pirveli pirisgan~. virtualur samyaroSi TiTqosda 
mogzaurobs mayureblis virtualuri dubliori. xSirad aseT dub-
liors avatar-s uwodeben, avatar _ inglisurad aris ganxorcieleba, 
gansxeuleba.  

brauzeris fanjaraSi scenis gadaxedvis fanjris marcxniv da 
qvemoT ganTavsebulia modul Cortona VRML-klientis instrumentTa 
panelebi. vertikalur panelebze mdebareobs virtualur sam-
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ganzomilebian samyaroSi gadaadgilebis variantebis asarCevi Ril-
akebi da moZraobis marTvis Rilakebi, xolo horizontalur panelze 
_ Rilakebi garkveuli moqmedebebis Sesasruleblad, romlebic 
iZleva saSualebas Seicvalos samganzomilebian sivrceSi 
damkvirveblis mdebareoba.  
 

 

(nax. 6.3. brauzer Internet Explorer-is fanjris xedi wrl-is tipis 
failis CatvirTvis Semdeg) 

samganzomilebian sivrceSi gadaadgilebis marTva SesaZlebelia 
Tagvis meSveobiT, klaviaturisa da aseve erTdroulad Tagvisa da 
klaviaturis meSveobiT.  

 Tu instrument plan-Tan muSaobis dros Tagvis Rilakze daW-
eriTa da dayovnebiT daaWerT klaviSs Alt, moxdeba instrument pan-ze 
gadarTva, xolo Tu daaWerT klaviS probels, moxdeba instrument 
turn-ze gadarTva 
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gadaadgilebis variantis asarCevi Rilakebi 

samganzomilebian sivrceSi gadaadgilebis variantebis 

asarCevi sami Rilaki mdebareobs VRML-brauzeris instrumen-

tebis vertikaluri panelis Cortona VRML-klientis zeda na-

wilSi: walk (seirnoba), fly (gafrena) da study (Seswavla). pirveli 
ori Rilakis saxelwodeba Seesabameba gadaadgilebis asarCev 
tipebs, romlebic adre iyo aRwerili ganyofilebaSi `virtu-
alur samganzomilebian samyaroSi gadaadgilebis variantebi~. 

Rilaki study aaqtiurebs Examine (gamokvleva) gadaadgilebis 
variants.  

Tu wrl-is tipis failSi miniSnebulia gadaadgilebis garkveuli 
varianti, xelmisawvdomi iqneba mxolod erTi Rilaki. Tu failSi ar 
aris miniSnebuli, gadaadgilebis romeli varianti unda iyos amor-
Ceuli, samive Rilaki xelmisawvdomia. am SemTxvevaSi gadaadgilebis 
saWiro variantis asarCevad erT-erT Rilakze unda daawkapunoT.  

vertikaluri panelis qveda niwilSi mdebareobs moZraobis 

marTvis Rilakebi plan (mxaris cvla), pan (gadaxveva), turn (mobruneba) 

da roll (daxra). yoveli maTganis moqmedeba damokidebulia imaze, gad-
aadgilebis romeli variantia gaaqtiurebuli panelis zeda nawilis 

Rilakebis walk, fly da study-s meSveobiT.  
moZraobis marTvis Rilakebis meSveobiT samganzomilebian samyar-

oSi gadaadgilebis Sesasruleblad, unda daawkapunoT saWiro Ril-
akze, daayenoT kursori gadaTvalierebis fanjaraSi, daawkapunoT 
Tagvis RilakiT da kursori gadaaCoCoT ekranze zemoT, qvemoT, 
marjvniv an marcxniv. kursori saxes icvlis moZraobis an mobrune-
bis amorCeuli meTodis Sesabamisad. gadaadgilebis asaCqareblad 

daaWireT da daayovneT klaviSi Shift, klaviSi Ctrl an klaviSebi Shift-

Ctrl (CamoTvlilia siCqaris gazrdis Tanmimdevrulad).  

reJim Walk-Si moZraobis marTvis Rilakebis 

moqmedeba 

Rilaki plan gadaadgilebis Walk reJimSi uzrunvelyofs 
kameris moZraobas win (scenis siRrmisken) da ukan (mayurebel-
Tan), aseve adgilze mobrunebas marcxniv da marjvniv.  

mayureblisgan scenis siRrmisken an ukan mayureblisken kameris 
gadasaadgileblad daaw-kapuneT Tagvis RilakiT scenis gadaT-
valierebis fanjris nebismier adgilas da kursori gadaaCoCeT 
ekranze zemoT an qvemoT. kameris adgilze mosabruneblad daaw-
kapuneT ekranis nebismier nawilSi da kursori marjvniv an marcxniv 
gadaaadgileT.  
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Rilaki pan gadaadgilebis Walk reJimSi uzrunvelyofs kameris 
moZraobas win (scenis siRrmeSi) da ukan (mayureblisken) zustad 

iseve, rogorc instrumenti plan, aseve scenis gaswvriv 
marcxniv da marjvniv, win mzeris mimarTulebis SenarCunebiT. 
kameris marcxniv an marjvniv gadaadgilebisTvis Tagvis Ril-
akiT daawkapuneT scenis gadaTvalierebis fanjris nebismier adgi-
las da kursori ekranze marcxniv an marjvniv gadaaadgileT.  

Rilaki turn gadaadgilebis Walk reJimSi uzrunvelyofs 
kameris adgilze mobrunebas marcxniv an marjvniv vertikaluri 

RerZis mimarT, instrument plan-is sruliad analogiurad 
moqmedebiT, aseve horizontaluri RerZis mimarT zemoT da 
qvemoT. kameris zemoT an qvemoT mosabruneblad scenis gadaxedvis 
fanjris nebismier nawilSi daawkapuneT da kursori gadaaCoCeT 
zemoT an qvemoT.  

Rilaki roll gadaadgilebis Walk reJimSi ar moqmedebs da ar 
aris xelmisawvdomi gamoyenebisTvis.  

reJim Fly-Si moZraobis marTvis Rilakebis 

moqmedeba 

Rilaki plan gadaadgilebis Fly reJimSi uzrunvelyofs kamer-
is moZraobas win da ukan, aseve kameris marcxniv an marjvniv 
mobrunebas vertikaluri RerZis mimarT. es moZraobebi xor-

cieldeba iseve, rogorc gadaadgilebis Walk reJimSi. 

Rilaki pan gadaadgilebis Fly reJimSi uzrunvelyofs kamer-
is moZraobas zemoT da qvemoT, aseve marcxniv da marjvniv sce-
nis gaswvriv, mzeris win mimarTulebis SenarCunebiT. kameris 
zemoT da qvemoT moZraobisTvis daawkapuneT Tagvis RilakiT scenis 
gadaxedvis fanjris nebismier nawilSi da kursori ekranze zemoT 
da qvemoT gadaaCoCeT. moZraoba marcxniv da marjvniv xorcieldeba 

zustad ise, rogorc gadaadgilebis Walk reJimSi. 

Rilaki turn gadaadgilebis Fly reJimSi moqmedebs zustad 

ise, rogorc reJimSi Walk.  

Rilaki roll gadaadgilebis Fly reJimSi uzrunvelyofs kamer-
is zemoT da qvemoT mobrunebas horizontaluri RerZis mimarT, 

rogorc instrumenti turn, aseve kameris marcxniv an marjvniv 
daxras vizirebis xazis mimarT. kameris marcxniv an marjvniv 
dasaxrelad kursori ekranze marcxniv an marjvniv gadaaCoCeT.  
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reJim Examine-Si moZraobis marTvis Rilakebis 

moqmedeba 

gadaadgilebis reJimi Examine irTveba VRML-brauzer Cortona-s 
instrumentTa vertikaluri panelis zeda nawilSi Rilak Study-ze 
dawkapunebiTa da dayovnebiT.  

Rilaki plan gadaadgilebis Examine reJimSi uzrunvelyofs 
kameris moZraobas win (scenis siRrmeSi) da ukan (mayure-
blisken), rogorc Walk reJimSi, aseve kameris moZraobas 
marcxniv da marjvniv centris garSemo samganzomilebiani scenis 
centrSi. es moZraobebi qmnis STabeWdilebas, rom scena trialdeba 
kameris TvalTaxedvis areSi.  

Rilaki pan gadaadgilebis Examine reJimSi moqmedebs iseve, 
rogorc reJimSi Fly.  

Rilaki turn gadaadgilebis Examine reJimSi uzrunvelyofs 
kameris moZraobas zemoT-qvemoT da marcxniv-marjvniv centris 
garSemo samganzomilebiani scenis centrSi. es moZraobebi qmnis 
STabeWdilebas, rom scena trialdeba kameris TvalTaxedvis 
areSi.  

Rilaki roll gadaadgilebis Examine reJimSi uzrunvelyofs 
kameris moZraobas zemoT-qvemoT centris garSemo sam-
ganzomilebiani scenis centrSi, aseve kameris daxras marcxniv 
an marjvniv vizirebis xazTan mimarTebaSi. 

am moZraobebis Sesrulebis ileTebi iseTivea, rogorc reJimebSi 
Walk da Fly.  

instrumentTa horizontaluri panelis Rilakebi 

instrumentTa horizontalur panelze VRML-brauzeris Cortona-s 
ekranis qveda nawilSi ganTavsdeba Semdegi Rilakebi:  

goto (miaxloeba) _ iZleva saSualebas kamera mWidrod mi-
aaxlovos amorCeul obieqtTan. daawkapuneT Rilaks, Semdeg 
daawkapuneT scenis gadaxedvis fanjaraSi saWiro obieqtze;  

align (gasworeba) _ kameris mdebareobasa da ori-
entacias ise asworebs, rom misi horizontaluri RerZebi 
iyos scenis horizontaluri sibrtyis paraleluri;  

view (kamera) _ es ori Rilaki iZleva saSualebas 
scenis gadaxedvisas erTi kameridan meoreze gadaer-
ToT. marcxena Rilaki winamorbed kamerasTan gadarTvas iwvevs, 
marjvena _ momdevnoze. Rilakebi xelmisawvdomia mxolod scenis 
SemadgenlobaSi ori an meti kameris arsebobisas;  

restore (aRdgena) _ gadaTvalierebis fanjaraSi 
aRadgens scenis xeds, romelic mas hqonda sawyisi Cat-
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virTvis momentSi; 
fit (wabiZgeba) _ scenis mxars ise cvlis, rom is mTlianad 

moTavsdes gadaxedvis fanjaraSi.  

gadaxedvis fanjris meniu 

gadaxedvis fanjaraSi Tagvis marjvena RilakiT dawkapuneba 
iZaxebs nax. 6.4.-ze naCvenebi fanjris menius.  
 

 

(nax. 6.4. VRML-pleieris Cortona-s scenis gadaxedvis fanjris meniu) 

meniu Semdeg brZanebebs Seicavs:  

 Viewpoints (kamerebi) _ iZaxebs qvemenius scenis SemadgenlobaSi 
arsebuli yvela kameris CamonaTvaliT. qvemeniuSi kameris saxelis 
amorCeva iwvevs fanjris gadarTvas scenis gadaxedvaze amorCeuli 
kameris obieqtivis meSveobiT;  

 Headlight (proJeqtori) _ Tu scenis SemadgenlobaSi ar aris 
mza gamnaTeblebi, maSin am brZanebis amorCeva rTavs gamnaTebel-
proJeqtors, romelic scenaze mayureblis `zurgsuknidan~ aris 
mimarTuli;  

 Navigation (navigacia) _ iZaxebs qvemenius samganzomilebian 
samyaroSi gadaadgilebis tipis asarCevi brZanebebiT. am menius 
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brZanebebi Seesabameba gadaadgilebis tipebs adre aRweril 
ganyofilebaSi `virtualur samganzomilebian samyaroSi gada-
adgilebis variantebi~;  

 Speed (siCqare) _ iZaxebs qvemenius virtualur realobaSi gad-

aadgilebis siCqaris asarCevi brZanebebiT: Slowest (rac SeiZleba 

nela), Slower (ufro nela), Normal (normalurad), Faster (ufro Cqara), 

Fastets (uswrafesad);  

 Full Screen (sruli ekrani) _ iZaxebs qvemenius scenis 
srulekranuli CvenebisTvis, nebadarTuli SesaZleblobebis varian-
tebis siiT. nebismieri variantis arCeva ekrans gadarTavs miTiTebu-
li nebadarTuli SesaZleblobisa da scenis instrumentTa panelisa 
da fanjris saTauris striqonis gareSe Cvenebis reJimSi. am reJimi-

dan gamosasvlelad daaWireT klaviSs Esc;  

 Hide/Show Toolbars (panelebis dafarva/Cveneba) _ iZleva saSu-

alebas dafaros da aRadginos pleier Cortona-s instrumentTa pan-
elebis xilvadoba;  

 Show/Hide Console (konsolis (brjenis) Cveneba/dafarva) _ 
iZaxebs konsolis fanjaras, romelSic SeiZleba gamoCndes cnobebi 

VRML-scenis aRweraSi Secdomebis Sesaxeb;  

 Preferences (parametrebi) _ iZaxebs VRML-brauzer Cortona-s par-
ametrebis mosamarT fanjaras; 

 Help (cnobari) _ iZaxebs qvemenius brZanebebiT About (pro-

gramis Sesaxeb) da User’s Guide (momxmareblis xelmZRvaneloba)  

3ds max-is scenebis eqsporti VRML-is formatSi 

programa 3ds max-is mier momzadebuli scenis eqsportirebisTvis 

WRL-s tipis failis saxiT, romelic Seicavs samganzomilebiani 

obieqtebis aRweras VRML97-is standartis virtualuri realobis 

modelirebis enaze, amoarCieT menius brZaneba File ► Export. gamoCnde-

ba dialoguri fanjara Select File to Export (failis amorCeva eqspor-
tirebisTvis), romelic ar gansxvavdeba failis importis tipiuri 

fanjrisgan. am fanjris gaSlil siaSi Files of Type (failebis tipebi) 

amoarCieT striqoni VRML 97 (*.WRL), miuTiTeT failis saxeli an 
amoarCieT amorCeuli formatis erT-erTi arsebuli faili da daaw-

kapuneT Rilaks Save (Senaxva).  

gamoCndeba dialoguri fanjara VRML 97 Exporter (eqsporti 

VRML97-Si), romelic naCvenebia nax. 6.5.-ze. 

WRL formatSi eqsportis parametrebis mosamarTad pirvel rigSi 

gansazRvreT VRML-s enaze scenis aRweris elementebis 
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Semadgenloba da saxeebi, ganyofileba Generate-is (generireba) alme-
bis meSveobiT:  

 programa 3ds max-Si ar aris gaTvaliswinebuli VRML-is for-
matSi mxolod scenis amorCeuli obieqtebis eqsportis SesaZle-
bloba. Tu amoarCevT menius brZanebas File ► Export Selected, maSin di-
alogur fanjaraSi Select File to Export siaSi Files to Type striqoni 
VRML 97 (*. WRL) ar SegxvdebaT, maSinac ki, Tu manamde mimdinare 
scenis yvela obieqts amoarCevT. 

 

 

(nax. 6.5 dialoguri fanjara VRML 97 Exporter) 

 Normals (normalebi) _ scenis aRweris teqstSi CarTuli iqneba 
monacemebi VRML-obieqtebis yvela sazRvris normalebze, rac mniS-
vnelovnad gazrdis failis moculobas; 

 Indentation (abzacebi) _ aRweris listingSi formirebuli iqne-
ba abzacebi, romlebic mis wakiTxvas gaaiolebs; 
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 Primitives (primitivebi) _ Cveulebriv, 3ds max-is scenis ge-
ometriuli modelis obieqtebs aRweren VRML-kodSi rogorc 
koordinatTa sameulis mier miTiTebul maTi wveroebis sazRvrebis 
erTobliobas. aRniSnuli almis momarTvisas 3ds max-is iseTi 
obieqti-primitivebis koordinatTa wveroebis sazRvrebis aRweris 
nacvlad, rogorebicaa Box (paralelepipedi), Cone (konusi), Cylinder 

(cilindri) da Sphere (sfero), kodis teqstSi SeiZleba iyos CarTuli 
VRML-is standartis Sesabamisi geometriuli primitivebis aRwerebi. 
es amartivebs kods da aiolebs VRML-brauzeris mier misi inter-
pretaciis proceduras. 3ds max-is primitivis VRML-is primitiviT 
Secvla xdeba mxolod im SemTxvevaSi, Tu 3ds max-is Sesabamis primi-
tivs dayenebuli aqvs alami Smooth (gasworeba);  

 Color per Vertex (wveroebis feri) _ kodis teqstSi CarTuli 
iqneba monacemebi calkeuli wveroebis feris Sesaxeb; 

 VRML-is primitivebs aqvT fiqsirebuli aRnagoba. magaliTad, 
VRML-cilindrs yovelTvis aqvs 24 gverdiTi mxare, imisgan 
damoukideblad, ra mniSvnelia miTiTebuli 3ds max-is primitiv-
cilindris mricxvelSi Sides (mxareebi). ase rom, Tu SeqmniT 3ds max-
Si cilindrs sami gverdiTi mxriT, magram ar CamouSvebT alams 
Smooth (gasworeba), maSin momarTuli almis Primitives-is dros eqspor-
tis SemTxvevaSi, VRML-brauzeris fanjaraSi dainaxavT cilindrs 24 
gverdiTi mxriT. Tu alami Smooth 3ds max-Si CamoSvebuli iqneba, maSin 
eqsportis Semdeg, alam Primitives-is momarTul mdgomareobaSi yofnis 
drosac ki, VRML-brauzeris fanjaraSi dainaxavT sammijnian prizmas.  

 

 Coordinate Interpolators (koordinatebis interpolatorebi) _ am 
almis dayeneba uzrunvelyofs kodis teqsSi monacemebis Setanas 
obieqtis cvlilebis Sesaxeb, misi damaxasiaTebeli parametrebis ani-
maciis xarjze, iseTebis rogoricaa sferos radiusi an cilindris 
simaRle, an kidev obieqtebis modifikatorebis animaciis xarjze. Tu 
aRniSnuli alami CamoSvebulia, maSin eqsportirdeba mxolod mona-
cemebi gadaadgilebis, mobrunebisa da masStabis gardaqmnis animaci-
aze;  

 Export Hidden Objects (dafaruli obieqtebis eqsporti) _ am al-
mis dayeneba uzrunvelyofs VRML-kodis SemadgenlobaSi 3ds max-is 
scenis dafaruli obieqtebis CarTvas;  

 Flip-Book (scenis wigni) _ am almis momarTvas mivyavarT scenis 
aRweris eqsportTan mravlobiT failSi, romelTagan yoveli maTgani 
iqneba animaciis erTi kadris Sesabamisi.  

gaSlil siaSi Polygons Type (poligonebis tipi) amoarCieT 
sazRvrebis tipi, romlebic formirdeba failSi VRML97-is enaze:  
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 Triangles (samkuTxedebi) _ mxolod samkuTxa mijnebi;  

 Quads (oTxkuTxedebi) _ samkuTxedi da, sadac SesaZlebelia, 
oTxkuTxa mijnebi; 

 Ngons (N-kuTxovanebi) _ mijnebi kidurebis maqsimalurad Sesa-
Zlo raodenobiT;  

 Visible Edges (xilvadi kidurebi) _ sazRvrebi, nawilebad 
dayofili Sida kidurebis mier, moniSnulebi rogorc xilvadebi.  

gaSlil siaSi Initial View (sawyisi proeqcia) amoarCieT kameris sax-
eli, romlis obieqtivis saSualebiTac scenis xedi pirvelad iqneba 
warmodgenili VRML-brauzeris fanjaraSi, xolo sam Semdgom siaSi 
_ Initial Navigation Info (sawyisi navigaciuri informacia), Initial Back-

ground (sawyisi foni) da Initial Fog (sawyisi nisli) amoarCieT Navinfo-s, 
Background-isa da Fog-is tipis damxmare VRML-obieqtebis saxelebi, 
romlebic SeiZleba iyos gamoyenebuli brauzerebis mier VRML-
scenis CatvirTvisas. aseTi obieqtebis 3ds max-is scenis 
SemadgenlobaSi Casasmelad gamoiyeneba instrumentebi, romlebic 
sabrZanebo panel Create-is kategoria Helpers-is nairsaxeobas VRML97-
s miekuTvneba. 

 Tu 3ds max-Si SeasrulebT primitivebis romelime saxasiaTo 
parametris animacias, romlebic eqsportis dros SeiZleba Seicva-
los VRML-primitivebiT, magaliTad, sferos radiusis animaciiT, 
maSin aseTi animaciis VRML-brauzeris fanjaraSi sanaxavad, ar daga-
viwydeT ara marto VRML97 Exporter-is fanjaraSi alam Coordinate Inter-

polators-is momarTva, aramed alam Primitives-is CamoSvebac. 

 
mricxvelSi Digits of Precision (niSnebis ricxvi mZimis Semdeg) miuT-

iTeT ricxobrivi parametrebis aRweris sizuste, romlebic gam-
oyenebulia VRML-scenis obieqtebis zomebis gamoTvlisas.  

imisaTvis, rom gqondeT progres-indikatoris meSveobiT scenis 
eqsportis msvlelobisTvis Tvalis midevnebis saSualeba, ar Cam-
ouSvaT gulisxmobiT dayenebuli alami Show Progress Bar.  

momarTeT gadamrTveli Vertex Color Source, romelic xelmisawvdomi 
xdeba gamoyenebisTvis alam Color per Vertex-is Semdgomi oridan erT 
mdgomareobaSi momarTvis Semdeg:  

 Use Max’s (MAX-is ferebi) _ wveroebis ferebis gamoyeneba 3ds 

max-is scenidan; 

 Calculate on Export (eqsportis dros gaTvla) _ wveroebis 
ferebis gaTvla eqsportis dros, 3ds max-is ganaTebis modelis gaT-
valiswinebiT.  

Tu VRML formatSi eqsportirebad obieqtebs TavianTi masalebis 
SemadgenlobaSi aqvT teqsturuli rukebi, momarTeT teqsturuli 
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rukebis failebTan xelmisawvdomobis meTodi. yvela teqsturuli 
faili unda moTavsdes erT calkeul saqaRaldeSi. gulisxmobiT 
gamoiyeneba saqaRalde saxelad maps, Casmuli imave saqaRaldeSi, 
romelSic Cadebulia saqaRalde *.wrl-is tipis failebiT. amaze 
metyvelebs gulisxmobiT SemoTavazebuli prefiqsi ../maps. teqstu-
ruli failebis web-serveris sxva saqaRaldeSi moTavsebis dros, 
ganyofileba Bitmap URL Prefix-is teqstur mindorSi unda mianiSnoT 
sxva prefiqsi, romelic daemateba teqsturuli rukebis failebis 
yvela saxels. aseTi prefiqsis saxiT SeiZleba SeiyvanoT sruli 
URL-saxeli, dawyebuli http-dan, an teqsturebian saqaRaldesTan mi-
mavali gza. magaliTad, Tu teqsturebi Seinaxeba saqaRaldeSi maps, 
romelic Tavis mxriv Casmulia saqaRaldeSi *.wrl-is tipis failebiT, 
prefiqss unda hqondes maps-is saxe (sleSisa da wertilebis gareSe). 
Tu varaudobT teqsturuli failebis imave saqaRaldeSi Casmas, ro-
melSicaa wrl-is tipis failebi, srulad gaauqmeT prefiqsi. Tvali 
miadevneT alam Use Prefix-is (prefiqsis gamoyeneba) momarTvas, raTa 
gaaaqtiuroT URL-prefiqsis gamoyenebis reJimi.  

daawkapuneT Rilakze Sample Rates (anarCevis sixSireebi), raTa gamoi-
ZaxoT damatebiTi dialoguri fanjara Animation Sample Rates (nax. 6.6). 
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(nax. 6.6. dialoguri fanjara Animation Sample Rates) 

momarTeT gadamrTvelebi ganyofilebebSi Transform Controller, Coor-

dinate Interpolators da Flip-Book oridan erT mdgomareobaSi:  

 Once per Animation Frame (erTxel TiTo kadrze), One File per An-

imation Frame (erTi faili TiTo kadrze) _ animaciis parametrebis 
Sesaxeb monacemebi fiqsirebuli iqneba erTxel TiTo kadrze;  

 Custom FPS (sixSiriT) _ animaciis parametrebis Sesaxeb mona-
cemebi dafiqsirdeba mricxvelSi miniSnebuli sixSiriT (miTiTebuli 
raodenoba wamSi erTxel).  

daawkapuneT Rilaks OK, raTa dabrundeT dialogur fanjaraSi 
VRML 97 Exporter. 

aucileblobis SemTxvevaSi daawkapuneT Rilaks World Info (mona-
cemebi globaluri sivrcis Sesaxeb) fanjaraSi VRML 97 Exporter da 
SeiyvaneT araaucilebeli teqsturi monacemebi gamoCenili dialogu-
ri fanjris mindvrebSi Title da Info. zogierT VRML-brauzers aqvs 
unari asaxos monacemebi striqon Title-idan gadaxedvis fanjris sa-
TaurSi. mindorSi Info SesaZlebelia CairTos sacnobaro monacemebi 
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scenis avtoris Sesaxeb an SemuSavebis versiaze. daawkapuneT Rilaks 
OK, raTa dabrundeT dialogur fanjaraSi VRML 97 Exporter. 

momarTvis dasrulebis Semdeg daawkapuneT Rilaks OK, raTa 
CarToT eqsportis procesi. am procesis xangrZlivoba ganisazRvreba 
scenis sirTulisa da procesoris warmoebadobis mixedviT da 
SeiZleba Seadginos wamebis wilidan ramdenime wuTamde.  

ramdenime moTxovna 3D-scenisadmi VRML-is 
formatSi eqsportisTvis 

samganzomilebiani scenebi, romlebic SemuSavebulia 3ds max-is 
saSualebebiT VRML-is formatSi eqsportis mizniT, unda pasuxobdes 
garkveul moTxovnebs, romlebic Cndeba, rogorc internetis qselisa 
da VRML-brauzerebis SezRuduli SesaZleblobebis Sedegi. qvemoT 
ganxilulia ramdenime aseTi moTxovna:  

 scenis geometriuli modeli SesaZleblobis mixedviT unda 
Seicavdes obieqtebis minimums. es dakavSirebulia qselis gamSvebi 
SesaZleblobebis SezRudvebTan, romlis saSualebiTac itvirTeba 
aseTi scena. farTod unda gamoiyenoT sxeuli-primitivebi, radgan 
eqsportis Semdeg aseTi sxeulebi SeiZleba gadaiqces VRML enis 
primitivebad, romelTa aRwera patara adgils ikavebs. rTuli 
arastandartuli formebis obieqtebi aRwerilia VRML-is enaSi 
rogorc sazRvrebis nakrebi. aseT aRweras Cveulebriv Zalian didi 
moculoba unda hqondes;  

 scenis SemadgenlobaSi ramdenime kamera unda daayenoT. ka-
meridan kameraze gadarTvis SesaZlebloba mayurebels aTavisuflebs 
samganzomilebian samyaroSi rTuli gadaadgilebebis xeliT 
Sesrulebis aucileblobisgan, rac garkveul gawafulobas moiTx-
ovs;  

 unda gaiTvaliswinoT, rom VRML-brauzerSi samganzomilebi-
ani scenebis gadaxedvisas ar aisaxeba Crdilebi ganaTebuli 
obieqtebisgan, aseve iseTi optikuri efeqtebi, rogoricaa naTeba an 
moculobiTi sinaTle;  

 ar aqvs azri masalebis gamoyenebas sarkisebri asaxvisa da 
gardatexis TvisebebiT, radgan es efeqtebi ar iwarmoeba scenis 
Cvenebisas VRML-brauzerSi. aseve ar iwarmoeba Bump-is (reliefi) 
efeqti. ar gamoCndeba Checker-is (Wadraki) an Marble-is (marmarilo) 
tipis proceduruli teqsturebi. amavdroulad elvarebisa da gam-
Wvirvalobis efeqtebi iwarmoeba VRML-brauzeris fanjaraSi;  

 masalebis teqsturebis saxiT, romlebic mowodebulia VRML-
scenis SemadgenlobaSi eqsportisTvis, daSvebulia mxolod jpg-s, 
png-s an gif-is tipis failebis gamoyeneba. sxva grafikuli formatebis 
failebis gamoyeneba, iseTebis rogoricaa magaliTad tif an bmp, 
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dauSvebelia _ aseTi teqsturebi ar gamoCndeba VRML-brauzeris 
fanjaraSi;  

 teqsturebis failebs, romlebic samganzomilebiani scenis 
SemadgenlobaSia gamosayenebeli, SesaZleblobis mixedviT, unda 
hqondes minimaluri zoma. ufro farTod unda gamoiyenoT naxatis 
jeradi ganmeorebis SesaZlebloba;  

 rogorc miniSnebuli iyo winamdebare qveganyofilebaSi, yvela 
teqsturuli faili erT saqaRaldeSi unda iyos moTavsebuli. aseTi 
saqaRaldis saxelwodeba SeiZleba iyos TviTneburi. gulisxmobiT 
ivaraudeba, rom teqsturuli failebi ganTavsdeba calke 
saqaRaldeSi saxelwodebiT maps, romelic imave doneze mdebareobs, 
rogorc saqaRalde, romelSic moTavsebulia wrl-s tipis eqspor-
tirebuli failebi;  

 standarti VRML-97 uSvebs masalebis SemadgenlobaSi 
animirebuli teqsturebis gamoyenebas, oRondac MPEG-is tipis. amav-
droulad programa 3ds max uSvebs masalebis SemadgenlobaSi mxo-
lod AVI-s tipis animirebuli teqsturebis gamoyenebas. es arTulebs 
masalebis SemadgenlobaSi animirebuli teqsturebis scenebis 
eqsports. Tumca aRniSnuli sirTulis gadalaxva iolia VRML-kodis 
mcire Sesworebis saSualebiT. amis Sesaxeb dawvrilebiT SegiZliaT 
waikiTxoT am Tavis saboloo ganyofilebis qveganyofilebaSi 
`animirebuli teqsturebis gamoyeneba~.  

VRML 97 nairsaxeobis 3ds max-is obieqtebi 

VRML-is formatSi eqsportirebisTvis scenis momarTva xdeba 3ds 

max-is programaSi damxmare obieqtebis nakrebis daxmarebiT, rome-
lic VRML 97-is nairsaxeobas miekuTvneba. yvela es damxmare obieqti 
ar vizualizirdeba scenis SemadgenlobaSi da ar Cndeba VRML-
brauzeris gadaxedvis fanjaraSi misi eqsportis Semdeg. maTi erTa-
derTi daniSnulebaa _ gamovidnen prototipebad wrl-is tipis eqspor-
tirebuli failis teqstSi, VRML 97-is standartis analogiuri 
obieqtebis aRwerebis gamosaCenad. 

faqtobrivad, VRML 97-is nairsaxeobis 3ds max-is damxmare 
obieqtebis saxelwodebebi emTxveva VRML-is enis Sesabamisi kvanZebis 
saxelwodebebs. 

VRML 97-is nairsaxeobis obieqtebis Seqmnis 

Tanmimdevroba 

VRML-is nairsaxeobis nebismieri tipis damxmare obieqtis Sesaq-
mnelad Semdegi moqmedebebi SeasruleT:  
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1. daawkapuneT Rilaks Helpers sabrZanebo panelze Create da amo-
arCieT gaSlil siaSi striqoni VRML 97. gamoCndeba xveuli Object 

Type 12 RilakiTurT (nax. 6.7). daawkapuneT saWiro Rilaks, romelic 
dafiqsirdeba da ganaTdeba yviTlad. panelze Create gamoCndeba 
amorCeuli obieqtis parametrebis xveulebi. 
 

 

(nax. 6.7. xveuli Object Type VRML 97-is saxesxvaobis damxmare 
obieqtebis Sesaqmneli instrumentebiT) 

2. gadaaadgileT kursori proeqciis fanjaraSi Top (xedi zemo-
dan) an Perspective (perspeqtiva). yvela damxmare obieqti, rogorc wesi, 
iqmneba am fanjrebSi, raTa `zemoT~ da `qvemoT~ niSnebis mimarTule-
ba SeTanxmebuli iyos scenis mimarTulebebTan `zemoT~ da `qvemoT~. 
es uzrunvelyofs niSnebis iolad cnobas proeqciis nebismier fan-
jaraSi. nebismieri damxmare obieqtis niSnebis zomebs, garda ProxSen-

sor-isa (manZilis gadamcemi) da Sound-isa (bgera), ar aqvs mniSvneloba. 
obieqtebis umetesi nawilis niSnebis ganTavsebis adgils sam-
ganzomilebiani scenis SemadgenlobaSi aseve ar aqvs mniSvneloba. 
Tumca zogierTi damxmare obieqtisTvis, iseTebisTvis rogoricaa 
ProxSensor, Sound, Billboard (dafa), Inline (Casma) da LOD (detalurobis 
done), adgilmdebareobasa da orientacias samganzomilebian sivrce-
Si sakmaod mniSvnelovani roli eniWeba. 

3. daawkapuneT saWiro Rilaks proeqciis fanjridan da gada-
aadgileT kursori diagonalze, niSnis gamosaxulebis gaWimviT. 
xeli auSviT Tagvis Rilaks. VRML 97-is nairsaxeobis damxmare 
obieqtebis niSnebis udidesi nawili warmoadgens damxmare obieqtis 
simbolur samganzomilebian gamosaxulebas, romelic oqtaedrSia 
Casmuli _ figuraSi, romelic Seadgens or oTxkuTxa piramidas, 
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awyobils safuZvlebiT (nax. 6.8). Tagvis marjvena RilakiT daaw-
kapuneT, raTa CarToT amorCeuli damxmare obieqtis Seqmnis reJimi.  

4. damxmare obieqtis amorCevis gauuqmeblad, gadaerTeT sa-
brZanebo panel Modify-ze da SeasruleT misi parametrebis momarTva. 
ZiriTadad, parametri Icon Size (niSnis zoma) iZleva saSualebas 
mieTiTos damxmare obieqtis niSnis zoma proeqciis fanjrebSi.  

VRML 97-is saxesxvaobis 12 damxmare obieqtidan obieqtebi NavInfo, 

Background, Fog da Inline SeiZleba pirobiTad mivakuTvnoT obieqtebs, 
romlebic gansazRvraven VRML-scenebis zogad maxasiaTebels. 
danarCeni obieqtebi, iseTebi rogorebicaa Billboard (dafa), LOD (de-
talurobis done), Anchor (Ruza), TouchSensor (Sexebis gadamcemi), 
ProxSensor (miaxloebis gadamcemi), TimeSensor (drois gadamcemi), Sound 
(bgera) da AudioClip (audioklipi), emsaxurebian VRML-scenisTvis in-
teraqtiuli SesaZleblobebis miniWebas. 
 

 

(nax. 6.8 VRML 97-is saxesxvaobis zogierTi damxmare obieqtis 
niSnebis xedi 3ds max-is proeqciis fanjaraSi) 

mogvianebiT ganxilulia calkeuli damxmare obieqtebis dan-
iSnuleba da momarTvis Tanmimdevroba.  

damxmare obieqti Navinfo 

damxmare obieqti NavInfo, naCvenebi nax. 6.9.-ze, unda Caisvas 
nebismieri samganzomilebiani scenis SemadgenlobaSi, romelic 
VRML-is formatSi eqsports emsaxureba. misi daxmarebiT amoirCeva 
samganzomilebian sivrceSi gadaadgilebis dasaSvebi meTodi, uzrun-
velyofilia sayrdeni zedapiris Tavze kameris ganTavsebis simaRlis 
momarTva gadaadgilebis Walk variantSi, mieTiTeba dabrkolebis 
simaRle, romelzec unda avides kamera, dgindeba zRvruli manZili 
dabrkolebamde, romelzec kamera Cerdeba dabrkolebasTan Se-
jaxebisas, da moimarTeba kidev rigi parametrebisa. 
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(nax. 6.9. damxmare obieqtis NavInfo-s niSani 3ds max-is proeqciis 
fanjaraSi) 

damxmare obieqtis NavInfo-s niSani gamoiyureba rogorc kompasis 
isari. am damxmare obieqtis Seqmnis Semdeg, gadaerTeT sabrZanebo 
panel Modify-ze da momarTeT misi parametrebi nax. 6.10.-ze naCveneb 
xveulSi NavigationInfo.  

 

 

(nax. 6.10. obieqt NavInfo-s parametrebis xveuli) 

 

xveulis zeda nawilSi gaSlili sia Type emsaxureba virtualur 
samyaroSi gadaadgilebis erT-erTi variantis arCevas: WALK, EXAM-

INE, FLY da NONE. am variantebis daniSnuleba da gamoyeneba adre iyo 
aRwerili ganyofilebaSi `virtualur samganzomilebian samyaroSi 
gadaadgilebis variantebi~.  

alam Headlight-is momarTva uzrunvelyofs sinaTlis wyaros CarT-
vas VRML-brauzeris gadaxedvis fanjaraSi eqsportirebuli scenis 
gadaxedvisas. es gamnaTebeli yovelTvis anaTebs mayureblis `zurg-
sukan~. Tu scenis SemadgenlobaSi aris gamnaTeblebi, ar aqvs azri 
am almis dayenebas.  

mricxveli Visibility Limit miuTiTebs manZils kameris xilvadobis 
Soreul sibrtyemde. nebismieri obieqti am sibrtbis miRma ar gam-
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oCndeba VRML-brauzeris fanjaraSi scenis gadaxedvisas. aRniSnuli 
parametris nulovani mniSvneli gamorTavs xilvadobis sibrtyis 
moqmedebas, ise, rom xilvadi xdeba yvela obieqti.  

mricxveli Speed miuTiTebs erT wamSi gadaadgilebis siCqaris 
sidides erTeulebSi. misi daxmarebiT SeiZleba aiZuloT kameras 
VRML-brauzeris fanjaraSi gadaadgildes ufro nela an ufro 
swrafad. 

parametrebis Avatar Size-is jgufi emsaxureba virtualuri samyaros 
mkvlevaris Semdegi maxasiaTeblebis momarTvas:  

 Terrain (dedamiwis Tavze) _ iZleva saSualebas mieTiTos kamer-
is mdebareobis simaRle horizontaluri sibrtyis Tavze, romelic 
gadis wertilSi Z = 0. es parametri SeiZleba ganvixiloT rogorc 
avaTaris zrda; 

 Collision (Sejaxeba) _ miuTiTebs minimalur manZils obieqtamde, 
romliTac unda miuaxlovdes kamera, ris Semdegac ganisazRvreba 
obieqtTan Sejaxebis situacia. gonivrulia Collision-is sididis 
miTiTeba Terrain-is sididis tolad 1/10 _ 1/7.  

 Step Height (nabijis simaRle) miuTiTebs winaaRmdegobis 
zRvrul simaRles, romelzec unda avides avaTari scenaze gada-
adgilebisas. gonivrulia Step Height-is sididis miTiTeba daaxloebiT 
1/4 _ 1/3, Terrain-is sididis tolad. scenis yoveli obieqti, romlis 
simaRle aRemateba Step Height-s, CaiTvleba gadaulaxav dabrkolebad, 
romlis winac kamera gaCerdeba Collision-is manZilze. 

gadaadgilebis Walk reJimSi parametri Terrain Semdegi meTodiT 
moqmedebs. VRML-brauzeris fanjaraSi scenis CatvirTvisas kamera 
horizontaluri sibrtyis zemoT moimarTeba im simaRleze, romelic 
koordinatebis dasawyisze gadis da romelzec is iyo momarTuli 
programa 3ds max-is samganzomilebian scenaSi. Tu kameris qveS aris 
romelime obieqti, magaliTad, scenis safuZvlis sibrtye, maSin 
kameris daZvris mcdelobisas, anu plan-is an pan-is tipis gada-
adgilebis Sesrulebis mcdelobisas, kamera momentalurad 
moimarTeba simaRleze obieqtis zemoT, romelic miTiTebulia 
mricxvelSi Terrain. Tu kameris qveS aranairi obieqti ar aris, is 
gadaadgildeba sawyis simaRleze dabrkolebasTan Sejaxebamde, ris 
Semdegac aseve moimarTeba Terrain simaRleze sibrtyis Tavze, rome-
lic koordinatTa dasawyisze gadis.  

kameris moZraobis dawyebis momentSi an kameris dabrkolebasTan 
Sejaxebisas rom ar igrZnobodes misi rxeva simaRleze, mricxvelSi 
Terrain unda momarToT mniSvneli, romelic Seesabameba kameris 
sawyis simaRles koordinatTa dasawyisze gamaval horizontaluri 
sibrtyis Tavze, anu kameris mdebareobis Z-koordinatis mniSvnels. 
magaliTad, Tu samganzomilebian scenaSi kamera ise aris momarTuli, 
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rom misi koordinati Z = 160 erTeuls, parametri Terrain unda mi-
uTiToT 160-is toli.  

damxmare obieqti Background 

damxmare obieqti Background iZleva saSualebas moimarTos sam-
ganzomilebiani scenis cis (sky) da miwis (ground) ferebi an gamoiye-
nebodes scenis fonis maimitirebeli teqsturuli rukebi. aRniSnuli 
obieqtis niSnis xedi proeqciis fanjaraSi naCvenebia nax. 6.11.-ze. is 
ise gamoiyureba, rogorc mTisa da mis Tavze moTavsebuli mzis 
stilizebuli gamosaxuleba.  

aRniSnuli damxmare obieqtis Seqmnis Semdeg gadaerTeT sabrZane-
bo panelze Modify da momarTeT misi parametrebi xveulebSi Sky Colors 
(cis ferebi), Ground Colors (miwis ferebi) da Images (gamosaxulebebi), 
romlebic naCvenebia nax. 6.12.-ze. 
  

 

(nax. 6.11. damxmare obieqtis Background-is niSani 3ds max-is proeqci-
is fanjaraSi) 
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(nax. 6.12. xveulebi Sky Colors, Ground Colors da Image objeqt Background-is 
parametrebiT) 

`cis~ da `miwis~ ferebSi igulisxmeba pirobiTi sferos zeda da 
qveda naxevarsferoebi, romlebic scenas avseben. am ferebis mosa-
marTad gamoiyeneT Semdegi marTvis elementebi erTtipiani xveulebi-
dan Sky Colors da Ground Colors: 

 Number of Colors (ferebis ricxvi) _ aRniSnuli gadamrTveli 
iZleva saSualebas airCes naxevarsferos SesaRebi ferebis ricxvi: 
One (erTi) _ mTel naxevarsferoSi erTi feri iqneba Casxmuli (nax. 
6.13); Two (ori), Three (sami) _ SesaRebad gamoyenebuli iqneba 
gradaciuli gadasvla or an sam fers Soris;  

 Color One (feri #1) _ iZleva saSualebas amoirCes elferi ni-
muSis daxmarebiT; 

 Color Two (feri #2), Color Three (feri #3) _ nimuSebi meore da 
mesame ferebis elferebis asarCevad. mricxvelSi Angle mieTiTeba aR-
niSnuli elferis horizontis Tavze ganTavsebis kuTxovani simaRle. 
am dros kuTxe 00-Si Seesabameba zenitur wertils, 450 _ ares 
zenitsa da horizonts Soris, 900 _ ares uSualod horizontis 
Tavze. 

 amorCeuli ferebis danaxva SeuZlebelia 3ds max-is proeqciis 
fanjrebSi, isini Cans mxolod VRML-brauzeris fanjaraSi scenis 
eqsportis Semdeg. 
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(nax. 6.13. xedi samganzomilebiani scenis VRML-brauzeris fanjara-
Si, romlisTvisac gamoyenebulia cis erTi TeTri feri da erTic 
yavisferi _ miwisTvis) 

xveuli Images iZleva saSualebas amoirCes garfikuli teqsture-
bis gamosaxulebebi, romlebic daitaneba scenis momcveli war-
mosaxviTi kubis eqvsi mijnis Sida zedapirebze. teqsturebis 
failebis saxelebi mieTiTeba erTnair teqstur mindvrebSi Back 
(uknidan), Bottom (qvemodan), Front (winidan), Left (marcxniv), Right 

(marjvniv) da Top (zemodan). unda gaiTvaliswinoT, rom Tu VRML-
eqsportioris teqstur mindorSi Bitmap URL Prefix miniSnebulia teqs-
turebis failebis saxelis romeliRac prefiqsi, es prefiqsi dae-
mateba im failebis saxelwodebebsac, romlebic miniSnebulia 
damxmare obieqt Background-is xveulis Images-is teqstur mindvrebSi. 
es imas niSnavs, rom saxelwodebebis prefiqsis gamoyenebis dros fo-
nis teqsturebis failebi unda imyofebodes imave saqaRaldeSi, ro-
melSic aris scenis SemadgenlobaSi gamoyenebuli masalebis te-
qsturuli failebi. 
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davuSvaT, magaliTad, rom teqsturuli fonis failebi inaxeba 
saqaRaldeSi saxelad maps, romelic Tavis mxriv Casmulia wrl-is 
tipis scenebis eqsportirebuli failebis Semnaxvel saqaRaldeSi, 
xolo VRML-eqsportioris mindorSi Bitmap URL Prefix miniSnebulia 
prefiqsi maps. am SemTxvevaSi damxmare obieqtis Background xveulis 
Images teqstur mindvrebSi unda mianiSnoT ubralod failebis sax-
elebi, magaliTad sky.jpg. 

unda gaiTvaliswinoT, rom scenis teqsturuli fonebi qmnian 
TvalsaCino pirapirebs warmosaxviTi kubis gverdebis areSi, rogorc 
naCvenebia nax. 6.14.-ze.  
 

 

(nax.6.14. teqsturuli fonebis gamosaxulebebs Soris, romlebic 
datanebulia warmosaxviTi kubis mijnebze, Cans aSkara pirapirebi 
kubis gverdebis areSi) 

damxmare obieqti Fog 

damxmare obieqti Fog, romelic naCvenebia nax. 6.15.-ze, iZleva saSu-
alebas mieTiTos nislis efeqtis moqmedebis feri da are, romlis 
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Tvalyuris midevnebac SesaZlebeli iqneba VRML-brauzeris gad-
axedvis fanjaraSi. 

 

(nax. 6.15. damxmare obieqtis Fog-is niSani 3ds max-is proeqciis fan-
jaraSi) 

konkretulad nisli, rogorc substancia, romelic Seavsebda 
VRML-scenis sivrces, aranairad ar modelirdeba. nislis arsebobas 
VRML-brauzeris fanjaraSi scenis gadaxedvisas mivyavarT scenis 
obieqtebis feris TandaTanobiT cvlisken, kameridan maTi daSorebis 
mixedviT (nax. 6.16). am dros fonis feri nislis zemoqmedebiT ar 
icvleba.  
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(nax. 6.16. nislis efeqts VRML-brauzeris fanjaraSi mivyavarT 
obieqtebis ferebis cvlilebasTan maTi gauqmebis mixedviT) 

am damxmare obieqtis Seqmnis Semdeg, gadaerTeT sabrZanebo pan-
elze Modify da momarTeT misi parametrebi xveulSi Fog (nax. 6.17). 
  

 

(nax. 6.17. damxmare obieqt Fog-is parametrebis xveuli) 
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(nax. 6.18. VRML-brauzeris fanjaraSi nislis efeqtis srulyofa 
miiRweva fonis iseTive feris amorCeviT, rogori ferisacaa nisli) 

gamoiyeneT marTvis Semdegi elementebi:  

 Type (tipi) _ iZleva saSualebas airCes nislis oris tipidan 
erT-erTi: EXPONENTIAL (eqsponencialuri) an LINEAR (xazovani), 
romlebic gansxvavdeba nislis mzardi simkvrivis siCqariT. xazovan 
nisls simkvrive ufro nela ezrdeba. eqsponencialuri nisli ki 
ufro naturalurad gamoiyureba.  

 Color (feri) _ iZleva saSualebas amoirCes nislis feris to-
ni; 

 Visibility Range (xiluli are) _ iZleva saSualebas mieTiTos 
manZili kameridan, romelzec nisli mTlianad faravs yvela obieqts.  

nisli rom VRML-brauzeris fanjaraSi TiTqmis namdviliviT gam-
oiyurebodes, erTi xrikis gamoyeneba SeiZleba. scenis 
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SemadgenlobaSi SeiyvaneT damxmare obieqti Background da `cisa~ da 
`miwis~ ferebis erTaderTi elferis saxiT daniSneT igive feri, ro-
melic amorCeulia nislisTvis. am SemTxvevaSi kameridan daSorebuli 
obieqtebi sakmaod namdvilismagvarad `CaiZirebian nislSi~ VRML-

brauzeris fanjaraSi, fonTan SerwymiT (nax. 6.18). kameris miaxloebis 
mixedviT gauqmebuli obieqtebi TandaTanobiT gamoixatebian, 
`nislidan gamomJRavnebiT~. 

damxmare obieqti Inline 

damxmare obieqti Inline, romelic damatebulia VRML-scenis 
SemadgenlobaSi, warmoadgens meore VRML-scenis bmuls. scenis Cat-
virTvisas VRML-brauzeris fanjaraSi obieqt Inline-is niSnis adgi-
las, romelic naCvenebia nax. 6.19.-ze, idgmeba obieqtebi im scenidan, 
romelsac is eyrdnoba. 
 

 

(nax. 6.19. damxmare obieqtis Inline-s niSani 3ds max-is proeqciis 
fanjaraSi) 

Casmadi obieqtebi rom ganTavsdes scenis im adgilebSi, romleb-

Sic isini ganTavsebulni arian scena-wyaroSi, damxmare obieqti Inline 
unda ganaTavsoT ise, rom misi sayrdeni wertili imyofebodes 
koordinatTa globaluri sistemis dasawyisSi.  

obieqts Inline-s SeiZleba moemarTos Semdegi parametrebi VRML In-

line-is xveulSi, romelic naCvenebia nax. 6.20.-ze.  

 Insert URL (URL-s Casma) _ am teqstur mindorSi unda miuTiToT 

sruli gza wrl-s failamde, romlidanac scena unda iyos Casmuli 

obieqt Inline-is adgilas;  
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 Bookmarks (rCeuli) _ iZaxebs dialogur fanjaras rCeuli 

VRML-scenebis CamonaTvaliT, romlidanac SeiZleba Casasmelad 
saWiro scenebis amorCeva; 
 

 

(nax. 6.20. damxmare obieqt Inline-is parametrebis xveuli) 

 Bounding Box (gabarituli konteineri) _ es gadamrTveli iZleva 
saSualebas airCes oridan erTi varianti Casasmeli scenis gabar-

ituli konteineris zomebis dasadgenad: Use Icon Size (niSnis zomis 
gamoyeneba) _ Casasmeli scena ise iqneba masStabirebuli, rom misi 

gabarituli konteineri Seesabamebodes obieqt Inline-is niSnis zomas, 

xolo Calculate in Browser (brauzerSi gaTvla) _ VRML-brauzeri gam-
oiyenebs Casasmeli obieqtebis sawyis zomebs masStabirebis gareSe.  

magaliTisTvis davuSvaT, rom scenaSi, romelic adre iyo 

naCvenebi nax. 6.19.-ze, obieqti Inline SevakavSireT VRML-scenasTan, ro-

melic naCvenebia nax. 6.21, a-ze. scenis eqsportisa da VRML-

brauzerSi misi CatvirTvis Semdeg obieqt Inline-is adgilas Caidgmeba 

scena, romelzec gakeTebulia bmuli (moxmoba) (nax. 6.21, b). 
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a                                                                           b 

(nax. 6.21. VRML-scena (a), romelsac moixmobs obieqti Inline (ix. nax. 
6.19), warmodgenilia VRML-brauzeris fanjaraSi am obieqtis adgilas 
(b)) 

VRML-scenis obieqtebTan interaqtiuli 

urTierTqmedebis saSualebebis Seqmna 

VRML 97-is saxesxvaobis damxmare obieqtebi, romlebic am 
ganyofilebaSia aRwerili, uzrunvelyofen gadasvlas hiperbmulebze, 
iZlevian animaciis marTvis, scenis bgeriTi Tanxlebis CarTvisa da 
gamorTvis da sxva interaqtiuli funqciebis ganxorcielebis saSu-
alebas.  

damxmare obieqti Billboard 

damxmare obieqti Billboard, romlis niSani nCvenebia nax. 6.22.-ze, 
iZleva saSualebas, scenis geometriuli modelis nebismier obieqts 
aiZulos miTiTebuli mxriT gaswordes VRML-brauzeris fanjaraSi 
aqtiur kamerasTan mimarTebaSi. kameris gadaadgilebisas, obieqti 
TiTqos mas mzeriT acilebs, ise mobrunebiT, rom mudmivad Candes 
misi saxis nawili. es iZleva saSualebas VRML-scenis 
SemadgenlobaSi ganTavsdes sainformacio abrebi, romlebze 
warwerebic yovelTvis amoikiTxeba, ra rakursiTac ar unda ganvix-
iloT scena. 

damxmare obieqti Billboard unda ganaTavsoT scenis SemadgenlobaSi 
ise, rom misi lokaluri koordinatis RerZi Y orientirebuli iyos 
im kameris vizirebis xazis gaswvriv, romlidanac daiwyeba scenis 
gadaxedva VRML-brauzeris fanjaraSi, da mimarTuli iyos imave 
mxares, saiTac iyureba es kamera. amis misaRwevad, instrumentTa mTa-
vari panelis gaSlil siaSi Reference Coordinate Sysytem (koordinatTa 
sistema) amoarCieT varianti Local (lokaluri) da SeasruleT obieqt 



 438 

Billboard-is mobruneba misi vertikaluri Z RerZis garSemo. damxmare 
obieqtis Billboard-is adgilmdebareobis arCevisas unda gaiT-
valiswinoT, rom mis mier samarTavi scenis geometriuli modelis 
obieqti kamerisken mobrundeba ara sakuTar sayrden wertilTan, ara-
med obieqt Billboard-is sayrden wertilTan mimarTebaSi. 
 

 

(nax. 6.22. damxmare obieqt Billboard-is niSani 3ds max-is proeqciis 
fanjaraSi) 

samganzomilebiani scenis geometriuli modelis obieqti, rome-
lic yovelTvis unda iyos orientirebuli saxis mxridan aqtiur 
kamerasTan, aucileblad unda miebas damxmare obieqt Billboard-is ni-
Sans, instrument Select and Link-is (amorCeva da mibma) gamoyenebiT. sa-
marTavi obieqtis saxis mxare (wina mxare) unda orientirdes 
damxmare obieqtis koordinatis lokaluri Y RerZis Semxvedri 
mimarTulebiT. VRML-brauzeris fanjaraSi kameridan kameraze gad-
arTvisas amorCeuli geometriuli obieqti motrialdeba obieqt Bill-

board-is Z RerZTan mimarTebaSi ise, rom misi saxis mxare kamerisken 
mibrunebuli darCes (nax. 6.23). 
 

  
a                                                                        b 
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(nax. 6.23. obieqti-paralelepipedi warweriT `PARADOX~ trialdeba 
saxis mxriT mayureblisken erTi kameridan (a) meoreze gadarTvisas, 
romelic scenis sawinaaRmdego mxares aris mimarTuli (b)) 

obieqt Billboard-is parametrebis xveulSi, garda mricxvelisa Icon 

Size, aris sul erTi parametri: alami Screen Alignment (ekranis 
mixedviT gasworeba). am almis momarTva imas iwvevs, rom damxmare 
obieqt Billboard-is mier samarTavi geometriuli obieqti yovelTvis 
gasworebuli darCeba ekranis napirebTan mimarTebaSi, maSinac ki, Tu 
kamera daixreba (nax. 6.24), rac SesaZlebelia gadaadgilebisFFly da 
Examine reJimebSi. 
 

 

(nax. 6.24. alam Screen Alignment-is momarTva uzrunvelyofs damxmare 
obieqt Billboard-is mier samarTavi obieqtis orientaciis SenarCunebas 
kameris daxrisas) 

obieqt LOD-is gamoyeneba 

damxmare obieqti LOD (Level Of Detail _ detalurobis done) Tavda-
pirvelad Cafiqrebuli iyo mcire detalurobis obieqtebis Sesa-
cvlelad, romlebic unda gamoCndnen didi manZilidan, momatebuli 
detalurobis obieqtebiT, romlebic unda gamoCndes kameris miax-
loebisas. Tumca misi daxmarebiT SeiZleba scenis nebismieri 
obieqtis avtomaturad Secvla, masTan kameris miaxloebisas 
miTiTebul manZilze, nebismieri sxva obieqtiT. Tanmimdevrulad 
erTmaneTis Semcvleli obieqti ramdenime SeiZleba iyos.  

damxmare obieqtis LOD-is gamosayeneblad aucilebelia ramdenime 
(ori an meti) geometriuli obieqtis momzadeba, romlebic scenis 
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erTsa da imave adgilas mdebareoben (nax. 6.25). Semdeg scenis 
SemadgenlobaSi unda CavrToT damxmare obieqti LOD da ganvaTavsoT 
is imave adgilas, sadac orive obieqtia. am obieqtis niSani gamox-
atavs samganzomilebian warweras LOD.  

 

(nax. 6.25. oTxkuTxa piramida kameris miaxloebisas unda Seicva-
los mis SigniT ganTavsebuli konusiT, damxmare obieqt LOD-is meS-
veobiT, romelic piramidis Tavze mdebareobs) 

obieqt LOD-is Seqmnis Semdeg unda momarToT misi parametrebi 
panel Modify-s xveulSi Level Of Detail, romelic naCvenebia nax. 6.26.-ze.  
 

 

(nax. 6.26. damxmare obieqtis LOD-is parametrebis xveuli) 

 nax. 6.25.-ze ganxilul magaliTSi mcire detalurobis obieqti 
(oTxkuTxa piramida) warmoadgens iseTive tipis primitivs, rogorsac 
maRali detalurobis obieqti (konusi), Tumca gverdebis ricxvis 
oTxamde SemcirebiT. eqsportis dros rom ar moxdes erTisac da 
meore obieqtisac Secvla VRML-is standartis primitivi-konusebiT, 
romlebsac yovelTvis aqvT 24 gverdiTi mxare, an unda CamouSvaT 
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alami Smooth 3ds max-is primitivi konusisTvis, romelic piramidas 
gamosaxavs, an CamouSvaT alami Primitives dialogur fanjaraSi VRML 
97 Exporter. 

 
xveul Level Of Detail-is siaSi daamateT geometriuli obieqtebi, 

romlebic Tanmimdevrulad Secvlian erTmaneTs kameris miax-
loebisas (pirobiTad isini SeiZleba CaiTvalos mcire, saSualo da 
momatebuli detalurobis obieq-tebad). amisaTvis daawkapuneT Ril-
aks Pick Objects (obieqtebis miniSneba), Semdeg ki rigrigobiT daaw-
kapuneT yovel obieqtze. erTmaneTis gadamfaravi obieqtebis arCeva 
mosaxerxebelia fanjaraSi, romelic gamoiZaxeba Rilak Pick Objects-
ze dayovnebiTa da klaviS h-ze daWeriT. kidev erTxel daawkapuneT 
Rilaks Pick Objects, raTa gamorToT obieqtebis amorCevis reJimi. 
momarTeT manZili geometriul obieqtebamde, obieqt LOD-is siaSi 
maTi saxelebis Tanmimdevruli amorCeviT da mricxvel Distance-is 
(manZili) gamoyenebiT. akontroleT manZilis cvlileba vizualurad, 
proeqciis fanjrebSi lurji gabarituli sferos radiusis cvlilebis 
mixedviT, romelic obieqt LOD-s akravs gars, rogorc naCvenebia nax. 
6.27.-ze. 
 

 

(nax. 6.27. damxmare obieqt LOD-is moqmedebis radiusi aisaxeba 
proeqciis fanjrebSi lurji sferos saxiT) 
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(nax. 6.28. xveul Level Of Detail-is siaSi miniSnebulia obieqtebi da 
amuSavebis manZilebi) 

 Sedegad xveul Level Of Detail-is siaSi unda gamoCndes obieqtebis 
saxelebi da manZilebi, romlebzec isini xilvadi unda gaxdnen (nax. 
6.28).  

moyvanil suraTze samagaliTo obieqti Cone01 (konusi01), romelic 
oTxwaxnagian piramidas gamosaxavs, gamoCndeba 500 da meti erTeulis 
manZilidan da 350 erTeulis manZilamde (nax. 6.29, a), obieqti Cone02, 
romelic rvawaxnagovan piramidas gamosaxavs _ manZilebze 350-dan 250 
erTeulebamde (nax. 6.29, b) da obieqti Cone03, romelic warmoadgens 
24-waxnagovan konuss, Sesabamisad _ manZilebze 250 da nakleb er-
TeulebSi (nax. 6.29, c).  
 

   
a                                 b                            c 

(nax. 6.29. kameris mimarTvis dros oTxwaxnagovan piramidaze (a) is 
icvleba rvawaxnagovnad (b), Semdeg ki 24-waxnagovan konusad (c)) 
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Anchor-is obieqtebis gamoyeneba 

damxmare obieqti Anchor, romelic naCvenebia nax. 6.30.-ze, iZleva 
saSualebas Sesruldes hiperbmulebSi gadasvlebi da miTiTebul ka-
meraze gadarTva samganzomilebiani scenis garkveul obieqtze daw-
kapunebis Semdeg, romelsac obieqti-gadamrTveli ewodeba (trigger ob-

ject).  

 

 

(nax. 6.30. damxmare obieqt Anchor-is niSnebs samganzomilebiani 
Ruzebis forma aqvs) 

obieqti-gadamrTveli imiT xasiaTdeba, rom masze Tagvis mima-
niSneblis dayenebisas VRML-brauzeris scenis gadaxedvis fanjaraSi 
kursori miiRebs Ruziani xelis saxes, rogorc naCvenebia nax. 6.31.-ze. 
kursoris formis aseTi cvlileba mianiSnebs momxmarebels, rom aR-
niSnul obieqtze SesaZlebelia Tagvis Rilakis dawkapunebis 
Sesruleba hiperbmulze gadasvlisa da meore kameraze gad-
arTvisTvis. 
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(nax. 6.31. Tagvis mimaniSneblis obieqt-gadamrTvelze dayenebisas, 
romelic dakavSirebulia damxmare obieqt Anchor-Tan, kursori 
miiRebs Ruziani xelis saxes) 

damxmare obieqt Anchor-is Tvisebebis momarTva xdeba amave saxel-
wodebisxveulebSi sabrZanebo panelze Modify (nax. 6.32). obieqt Anchor-
is samganzomilebiani scenis obieqtTan SesakavSireblad, romelic 
obieqt-gadamrTvelis rols Seasrulebs, daawkapuneT xveulSi Anchor 
Rilakze Pick Trigger Object, Semdeg daawkapuneT saWiro obieqtze pro-
eqciis nebismier fanjaraSi. obieqtis saxeli unda gamoCndes para-
metr Trigger Object-is mindorSi Rilakis Tavze. 
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(nax. 6.32. damxmare obieqt Anchor-is parametrebis xveuli) 

teqstur mindorSi Description (aRwera) SeiZleba komentarebis Sey-
vana, romelic gamoCndeba brauzeris mdgomareobis striqonSi kur-
soris dayenebisas gadamrTvelTan SekavSirebul obieqtze. magaliT-
ad, Tu obieqti Anchor uzrunvelyofs axal kameraze gadarTvas, 
maSin am mindorSi SeiZleba kameris saxelis Seyvana. kameris saxeli 
aseve gamoCndeba kursoris Tavze amotivtivebuli mokarnaxis saxiT 
(nax. 6.31). komentarebis akrefa aucilebelia laTinuri asoebiT.  

amoirCieT moqmedebebis tipi, romlebic ganxorcieldeba obieqt-
gadamrTvelze dawkapunebiT, xveul Anchor-is gadamrTvelis oridan 
erT mdgomareobaSi momarTviT: 

 Hiperlink Jump (hiperbmulze gadasvla) _ es varianti obieqt-
gadamrTvelze dawkapunebiT uzrunvelyofs hiperbmulis saSualebiT 
gadasvlas qselur misamarTze, romelic miniSnebulia mindorSi URL. 
es SeiZleba iyos internetis qselis resursis misamarTi an HTML-
gverdis lokaluri misamarTi, romelic Seicavs gamosaxulebis an 
videoklipis teqstur informacias. resursi, romelzec aris 
Sesrulebuli bmuli, brauzeris calkeul fanjaraSi rom gaixsnas, 
mindorSi Parameter unda SeiyvanoT striqoni target=_blank. Rilak 
Bookmarks-ze dawkapuneba gamoiZaxebs dialogur fanjaras, romlis 
saSualebiTac SesaZlebelia URL-misamarTis arCeva amorCeuli 
misamarTebis nakrebidan;  
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 Set Camera (kameris miTiTeba) _ am variantis amorCeva iZleva 
saSualebas obieqt-gadamrTvelze dawkapunebiT, ganxorcieldes sce-
nis gadaxedvaze gadarTva, gaSlil siaSi Camera amorCeuli kameris 
obieqtivis meSveobiT. 

damxmare obieqtebi Anchor farTod gamoiyeneba virtualuri gamo-
fenebisa da muzeumebis modelirebisas. obieqt-gadamrTvelebis saxiT 
iniSneba aseTi muzeumis eqsponatebi _ naxatebi, romlebic gan-
Tavsebulia virtualuri gamofenis kedlebze, an qandakebebi, rom-
lebic virtualur darbazebSia ganlagebuli. nebismier aseT 
eqsponatze dawkapuneba gamoiwvevs HTML-gverdis gamoCenas nawarmoe-
bis Seqmnis istoriis Sesaxeb, mis avtorze dawvrilebiTi naambobiT, 
naxatis an qandakebis gamsxvilebuli fotosuraTiT da a.S.  

Sexebis gadamcemebis gamoyeneba 

damxmare obieqti TouchSensor (Sexebis gadamcemi) emsaxureba sam-
ganzomilebiani scenis garkveuli obieqtebis mza animaciis momarT-
vas obieqt-gadamrTvelze dawkapunebiT. 

magaliTad, scenis SemadgenlobaSi SeiZleba iyos kari, romlis 
frTa animirebulia gasaRebad. obieqt-gadamrTvelis saxiT SeiZleba 
dainiSnos karis saxeluri. Sexebis gadamcemis obieqti-gadamrTveli 
imiT xasiaTdeba, rom masze Tagvis mimaniSneblis dayenebis Semdeg 
VRML-brauzeris scenis gadaxedvis fanjaraSi kursori miiRebs 
xelis saxes, rogorc naCvenebia nax. 6.33, a-ze. kursoris formis 
aseTi cvlileba mianiSnebs momxmarebels, rom aRniSnul obieqtze 
SesaZlebelia Tagvis Rilakis dawkapuneba animaciis mosamarTad. sax-
elurze dawkapunebiT kari gaiReba (nax. 6.33, b). 
 

  
a                                                                   b 

 

(nax. 6.33. Sexebis gadamcemis obieqt-gadamrTvelze Tagvis mima-
niSneblis dayenebisas kursori xelis saxes miiRebs (a), da Tagvis 
Rilakis dawkapunebis Semdeg animacia amuSavdeba (b)) 
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interaqtiuli VRML-scenis Sesaqmnelad, animaciiTurT, romelic 
damxmare obieqt TouchSensor-is meSveobiT unda imarTos, 3ds max-is 
programaSi moamzadeT samganzomilebiani scenis modeli. SeasruleT 
romeliRac obieqtebis animacia, davuSvaT, rogorc ganxilul 
magaliTSia, karis frTis mobrunebis animacia. scenis 
SemadgenlobaSi daamateT damxmare obieqti TouchSensor, romlis ni-
Sans xelis saxe aqvs, win gawvdili saCvenebeli TiTiT (nax. 6.34). 
 

 

(nax. 6.34. samganzomilebian scenaSi moTavsebulia damxmare obieqt 
TouchSensor-is niSani) 

gadaerTeT sabrZanebo panel Modify-ze da momarTeT Sexebis gad-
amcemis parametrebi xveulSi Touch Sensor, romelic naCvenebia nax. 
6.35.-ze. 

 

(nax. 6.35. damxmare obieqt TouchSensor-is parametrebis xveuli) 
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miuTiTeT obieqti-gadamrTveli. amisaTvis daawkapuneT Rilaks Pick 

Trigger Object (obieqt-gadamrTvelis miniSneba), Semdeg ki Tanmim-
devrulad daawkapuneT animaciis mqone yvela obieqts, romelTa 
moqmedebebic unda CairTos obieqt-gadamrTvelze dawkapunebis 
Semdeg. aRniSnul magaliTSi daawkapuneT karis frTaze. amorCeuli 
obieqtebis saxelebi unda gamoCndes xveulis siaSi. kidev erTxel 
daawkapuneT Rilaks Pick Action Objects, raTa gamorToT moqmedi 
obieqtebis amorCevis reJimi. Tu romelime obieqtebi SecdomiT 
Caismeba moqmedTa siaSi, maTi saxelebi amoarCieT siaSi da daaw-
kapuneT Rilaks Delete. 

SeasruleT scenis eqsporti VRML-is formatSi da darwmundiT, 
rom eqsportirebuli scenis VRML-brauzeris fanjaraSi CatvirTvis 
Semdeg animacia ar iwyebs maSinve moqmedebas. daayeneT kursori 
obieqt-gadamrTvelze da, rodesac is xelis formas miiRebs, daaw-
kapuneT Tagvis RilakiT. samarTavi obieqtis animacia unda amoqmed-
des erTxel. 

Tu kidev erTxel daawkapunebT obieqt-gadamrTvelze, animacia 
kidev erTxel Tavidan iwarmoebs. ganxilul magaliTTan 
damokidebulebaSi es imas niSnavs, rom kari daiketeba da maSinve 
isev gaiReba.  
 

 gadamrTvel-obieqtis saxiT SeiZleba mieTiTos TviT moqmedi 
obieqti, romlis animaciac unda CairTos gadamrTvelze dawkapunebis 
Semdeg. 

 

miaxloebis gadamcemebis gamoyeneba 

damxmare obieqti ProxSensor (miaxloebis gadamcemi) emsaxureba 
scenis garkveuli obieqtebis mza animaciis CarTvas im SemTxvevaSi, 
Tu kamera xvdeba miTiTebuli zomebis sworkuTxa samganzomilebian 
areSi. magaliTad, scenis SemadgenlobaSi SeiZleba iyos kari, rom-
lis frTa animirebulia gaRebaze. karis win miaxloebis gadamcemis 
moqmedebis zonis ganTavsebiT, romelsac karkasuli paralelepipedis 
saxe aqvs (nax. 6.36), SesaZlebelia uzrunvelyofil iqnas misi avto-
maturi gaReba kameris karTan miaxloebisas. 

 Tu eqsportirebuli scenis VRML-brauzeris fanjaraSi Cat-
virTvis Semdeg aRmoCndeba, rom scenis romeliRac obieqti uwyvetad, 
erTmaneTis miyolebiT axdens Tavisi animaciis demonstrirebas, es 
imas niSnavs, rom aRniSnul animacias ar marTavs Sexebis gadamcemi. 
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aucilebelia 3ds max-is programaSi dabruneba da damxmare obieqt 
TouchSensor-is parametrebis momarTvis Semowmeba.  

 

 

(nax. 6.36. samganzomilebian scenaSi animirebuli karis win mo-
Tavsebulia damxmare obieqt ProxSensor-is moqmedebis zona) 

damxmare obieqt ProxSensor-is moqmedebis zonis niSani iqmneba 
rogorc Cveulebrivi paralelepipedi. daawkapuneT zemodan xedis 
fanjaraSi an perspeqtiuli proeqciis fanjaraSi da diagonalze 
gaWimeT zonis safuZveli, Semdeg auSviT Tagvis Rilaks xeli da 
damatebiT gadaaadgileT kursori, zonisTvis simaRlis miniWebiT. 
moqmedebis zona ise moaTavseT, rom kamera, romlidanac iwyeba sce-
nis Cveneba VRML-brauzeris fanjaraSi, zonis farglebs miRma 
imyofebodes, sxvagvarad animacia amuSavdeba maSinve _ scenis Cat-
virTvis Semdeg.  

amis Semdeg gadadiT sabrZanebo panelze Modify da momarTeT 
moaxloebis gadamcemis parametrebi xveulSi Prox Sensor, romelic 
naCvenebia nax. 6.37.-ze.  

mricxvelebi Length, Width da Heigth iZleva saSualebas dazustdes 
gadamcemis amuSavebis olqis zomebi. moqmedebis zonis paralelepi-
pedi SeiZleba gadaadgildes an mobrundes, rogorc samganzomilebi-
ani scenis nebismieri sxva obieqti. 
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(nax. 6.37. damxmare obieqt ProxSensor-is parametrebis xveuli) 

alami Enable CarTavs da gamorTavs moaxloebis gadamcemis 
moqmedebas. 

Rilaki Pick Action Objects imisTvis aris saWiro, rom mianiSnos, ro-
meli obieqtebis animacia unda amuSavdes VRML-brauzeris fanjara-
Si, gadamcemis moqmedebis zonaSi kameris moxvedris Semdeg. daaw-
kapuneT Rilaks Pick Action Objects, Semdeg ki scenis yvela saWiro 
animirebul obieqtze daawkapuneT. amorCeuli obieqtebis saxelebi 
unda gamoCndes xveulis siaSi. kidev erTxel daawkapuneT Rilaks 
Pick Action Objects, raTa gamorToT moqmedi obieqtebis amorCevis reJi-
mi. Tu romelime obieqti moqmedTa siaSi SecdomiT iqneba Casmuli, 
misi saxeli amoarCieT siaSi da daawkapuneT Rilaks Delete. 

SeasruleT VRML-is formatSi scenis eqsporti. VRML-brauzerSi 
misi CatvirTvis Semdeg animacia ar unda amuSavdes (nax. 6.38, a). 

 miaxloebis gadamcemis moqmedebis zonis paralelepipedi ar 
unda aisaxos VRML-brauzeris scenis gadaxedvis fanjaraSi. mayure-
belma TviTon unda `SeigrZnos~ gadamcemis muSaobis zona, scenis 
sivrceSi kameris gadaadgilebiT. 
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a                                                               b 

(nax. 6.38. scenis VRML-brauzerSi CatvirTvis Semdeg animacia ar 
unda amuSavdes (a), magram unda CairTos animirebul obieqtTan 
kameris miaxloebisas (b)) 

ganxilul magaliTSi kari daxuruli unda darCes. kamera gada-
aadgileT animirebul obieqtTan axlos ise, rom is Sevides miax-
loebis gadamcemis moqmedebis zonaSi. animacia erTxel unda 
amoqmeddes (nax. 6.38, b).  

drois gadamcemebis gamoyeneba 

damxmare obieqti TimeSensor (drois gadamcemi) emsaxureba 
miTiTebuli obieqtebis animaciis dayofas ramdenime intervalad, 
romelTagan TiToeulis warmoeba SeiZleba meorisgan damoukide-
blad. magaliTad, scenis SemadgenlobaSi SeiZleba iyos kari, rome-
lic animirebulia gaRebaze kadr 0-dan kadr 50-mde da daxurvaze 
kadr 51-dan kadr 100-mde. drois ori gadamcemis meSveobiT SeiZleba 
am animaciis dayofa or intervalad: gaReba kadr 0-dan kadr 50-mde 
da daxurva kadr 51-dan kadr 100-mde. am ori animaciidan TiToeuli 
SeiZleba CairTos calke adre ganxiluli Sexebis an miaxloebis 
gadamcemebis meSveobiT. 

drois gadamcemebi rom interaqtiul VRML-scenaSi animaciis sa-
marTavad gamoiyenoT, 3ds max-is programaSi moamzadeT scenis sam-
ganzomilebiani modeli. SeasruleT romeliRac obieqtebis animacia, 
vTqvaT, rogorc gansaxilvel magaliTSia, karis frTis mobrunebis 
animacia karis srulad daxurvis mdgomareobaSi da ukan. SeqmeniT 
drois ori gadamcemi, romelTa niSnebs samganzomilebiani maRviZara 
saaTebis saxe aqvT (nax. 6.39). 
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(nax. 6.39. animirebuli karis Semcveli samganzomilebiani scenis 
SemadgenlobaSi CarTulia ori damxmare obieqti TimeSensor) 

momarTeT drois TiToeuli gadamcemis parametrebi xveulSi Time 

Sensor sabrZanebo panelze Modify, romelic naCvenebia nax. 6.40.-ze.  
miuTiTeT aRniSnuli gadamcemis mier samarTavi animaciis frag-

mentis sawyisi da saboloo kadrebis nomrebi mricxvelebSi Start Time 

(startis dro), Stop Time (SeCerebis dro). ganxilul magaliTSi 
drois pirveli gadamcemis mricxvelebSi Start Time, Stop Time miuT-
iTeT karis frTis gaRebis animaciis dasawyisisa da bolo kadrebis 
intervalebis nomrebi, anu 0 da 50. drois meore gadamcemis mricxve-
lebSi Start Time, Stop Time miuTiTeT karis frTis daxurvis animaciis 
dasawyisi da saboloo kadrebis intervalis nomrebi, anu 51 da 100. 

 

(nax. 6.40. damxmare obieqt TimeSensor-is parametrebis xveuli) 

miuTiTeT obieqtebi, romelTa animacia imarTeba gadamcemebis mier. 
amisaTvis daawkapuneT Rilakze Pick Objects, Semdeg ki daawkapuneT 
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scenis yvela saWiro animirebul obieqtze. ganxilul magaliTSi 
daawkapuneT karis frTaze. amorCeuli obieqtebis saxelebi unda 
gamoCndes xveulis siaSi. kidev erTxel daawkapuneT Rilaks Pick Ob-

jects, raTa gamorToT animirebuli obieqtis amorCevis reJimi. Tu ro-
melime obieqti SecdomiT Caisva siaSi, maTi saxelebi amoarCieT 
siaSi da daawkapuneT Rilaks Delete.  

alam Loop-is (cikli) momarTvas aucileblobis SemTxvevaSi Seu-
Zlia animaciis fragmentis cikluri ganmeorebis uzrunvelyofa. 
alam Start On World Lad-is momarTva (CarTva scenis CatvirTvis 
Semdeg), romelic xelmisawvdomi xdeba alam Loop-is momarTvis 
Semdeg, animaciis fragments aiZulebs iwarmoos maSinve, rogorc ki 
VRML-brauzerSi scena gaixsneba. ganxilul magaliTSi animirebul 
karTan dakavSirebiT, es almebi ar daayenoT.  

SesaZlebloba rom gqondeT, raTa interaqtiul reJimSi CarToT 
animaciis yoveli fragmenti, scenis SemadgenlobaSi daamateT 
Sexebis ori gadamcemi (nax. 6.41). miuTiTeT maTTvis gadamrTveli 
obieqti (Trigger Object) da moqmedebis obieqtebi (Action Objects). ganx-
ilul magaliTSi obieqti-gadamrTvelis saxiT Sexebis pirveli gad-
amcemisTvis miuTiTeT sfero, romelic karis frTis gareTa mxares 
karis saxeluris imitacias axdens. Sexebis meore gadamcemisTvis 
obieqti-gadamrTvelis saxiT miuTiTeT sfero, romelic karis frTis 
SigniTa mxares saxeluris imitirebas axdens. moqmedebis obieqtebis 
saxiT orive gadamcemisTvis miuTiTeT karis animirebuli frTa. 
 

 

(nax. 6.41. animirebuli karis Semcveli samganzomilebiani scenis 
SemadgenlobaSi damatebulia ori damxmare obieqti TouchSensor) 

SeasruleT scenis eqsporti VRML-is formatSi da gaxseniT is 
VRML-brauzeris fanjaraSi. darwmundiT, rom Sexebis gadamcemebi 
muSaobs, magram jer isini oriveni Seicaven karis frTis animacias 
gaRebisa da daxurvisTvis, anu animaciis intervalis or periodad 
dayofa _ calke karis gaRebisa da calke daxurvis _ ar xdeba. 
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amis mizezi 3ds max-is programis eqsportis modulis cudi mu-
Saobaa, romlis gamosasworeblad saWiroa VRML-scenis kodis Ses-
woreba.  

es arc ise rTuli Sesworeba rom SeasruloT gansaxilveli 
magaliTisTvis karTan mimarTebaSi, gaxseniT *.wrl-is tipis eqspor-
tirebuli scenis faili danarT Notepad-Si redaqtirebisTvis. gadad-
iT kodis ukanasknel striqonebze, romlebic VRML-is enis opera-
torTa jgufs Seicaven da iwyeba sakvanZo sityviT ROUTE. es aris 
gadagzavnis operatorebi. maTi daniSnulebaa, sakvanZo sityvis TO-s 
marcxniv operatoris sxeulSi miTiTebuli parametris mniSvneli mi-
aniWos parametrs, romelic miTiTebulia sityva TO-s marjvniv. da-
vuSvaT, rom karis frTis gamomsaxveli obieqtis saxelia Box01. ipo-
veT kodis striqoni:  

 
ROUTE TouchSensor01–SENSOR.touchTime TO Box01–TIMER.startTime 

 
am striqonis azri aseTia: karis frTis gaRebis mmarTveli Sexebis 

pirveli gadamcemis (TouchSensor01–SENSOR) Sexebis dro (touchTime) 

eniWeba taimeris startis dros (startTime), romelic avtomaturad 
aris Seqmnili programis mier karis frTis _ obieqt Box01-is sa-
marTavad (am taimers aqvs saxeli Box01–TIMER). am striqonSi 
saWiroa, avtomaturad Seqmnadi taimeris saxeli (Box01-TIMER) 
Seicvalos taimeris saxeliT, romelic Cven mier aris Seqmnili da 
momarTulia karis frTis gaRebaze. davuSvaT, rom 3ds max-is pro-
gramaSi am taimers aqvs saxeli TimeSensor01. wrl failis kodSi aseTi 
taimeri iZens saxelwodebas TimeSensor01-TIMER. Sedegad Secvlis 
Semdeg redaqtirebul striqons aseTi saxe eqneba:  

 
ROUTE TouchSensor01-SENSOR.touchTime TO TimeSensor01–

TIMER.startTime 
 
karis frTis daxurvis marTvis asamuSaveblad ipoveT kodis 

striqoni: 
 
ROUTE TouchSensor02–SENSOR.touchTime TO Box01–TIMER.startTime.  
 
zemoT aRwerilis mixedviT moqmedebiT masSi SecvaleT taimeris 

saxeli Box01–TIMER taimeris saxeliT, romelic marTavs karis 
frTis daxurvas (TimeSensor02–TIMER), riTac striqons Semdeg saxes 
mianiWebT: 

 
ROETE TouchSensor02–SENSOR.touchTime TO TimeSensor02–

TIMER.startTime 
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wrl-s tipis faili SeinaxeT, gaxseniT is VRML-brauzeris fan-
jaraSi da darwmundiT karis frTis gaRebisa da daxurvis gan-
calkevebuli animaciis swor muSaobaSi. axla karis saxeluris 
sferoze dawkapunebis Semdeg, karis gareTa mxridan, karis frTa 
mxolod unda gaiRos, xolo karis saxeluris sferoze dawkapunebis 
Semdeg, SigniTa mxridan (nax. 6.42) _ mxolod unda daixuros. 
 

 

(nax. 6.42. karis frTis animacia dayofilia or fragmentad, da misi 
gaxsnis Semdeg saWiroa karis saxelurze dawkapuneba _ karis frTis 
Sida mxares _ mis dasaxurad) 

 

xmis interaqtiuli marTvis saSualebebis damateba 

xmis interaqtiuli marTva VRML-scenaSi xorcieldeba damxmare 
obieqtis Sound-is (bgera) meSveobiT. es damxmare obieqti saSualebas 
iZleva samganzomilebian scenaSi Seiqmnas sivrculi areebi 
elifsoidebis saxiT (nax. 6.43). rodesac VRML-brauzeris fanjaraSi 
scenis gadaxedvis dros kamera aseTi olqis farglebSi xvdeba, gax-
movanebas iwyebs miTiTebuli xmis Camweri. es SeiZleba iyos 
ubralod musika an manamde Cawerili diqtoruli teqsti naambobiT 
samganzomilebiani scenis obieqtis Sesaxeb an karnaxiT moqmedebebis 
Sesaxeb, romlebic momxmarebelma unda Seasrulos. xma SeiZleba 
iyos yovlismomcveli an moculobiTi, da Seicvlis JReradobas 
kameris mdebareobis mixedviT. faili, romelic xmis Camwers Seicavs, 
mieTiTeba am dros kidev erTi damxmare obieqtis, Audio Clip-is (audi-
oklipi) meSveobiT.  
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(nax. 6.43. obieqt-televizoris win samganzomilebian scenaSi mo-
Tavsebulia damxmare obieqt Sound-is moqmedebis zona elifsoidis 
saxiT) 

damxmare obieqt Sound-is niSani, rogorc VRML-is saxesxvaobis 
danarCeni obieqtebis niSnebi, iqmneba proeqciis fanjrebSi Top an 
Perspective da warmoadgens sibrtyes misgan gamomavali isriT, 
rogorc naCvenebia nax. 6.44.-ze. moculobiTi isari, romelic niSnis 
sibrtyidan gamodis, mianiSnebs xmis gavrcelebis ZiriTad mimar-
Tulebebze. niSnis gadaadgileba da mobruneba SeiZleba, raTa 
saTanadod ganTavsdes is scenis SemadgenlobaSi. SemdgomSi scenis 
SemadgenlobaSi daamateT damxmare obieqti Audio Clip, romlis niSans 
xmamaRla molaparakis TefSis saxe aqvs (nax. 6.44). 

 

(nax. 6.44. damxmare obieqtebis Sound da Audio Clip niSnebis xedi 3ds 
max-is proeqciis fanjrebSi) 

damxmare obieqt Audio Clip-is niSnis Seqmnis Semdeg momarTeT misi 
parametrebi amave saxelwodebis xveulSi sabrZanebo panelze Modify, 
romelic naCvenebia nax. 6.45.-ze. 
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(nax. 6.45. damxmare obieqt Audio Clip-is parametrebis xveuli) 

mianiSneT xmovani failis adgilmdebareoba teqstur mindorSi 

URL. nebadarTulia mid-is an wav-is formatebis xmovani failebis 
gamoyeneba. momarTeT almebi Loop xmis uwyveti cikluri warmoe-
bisTvis da Start On World Load, raTa xmovani faili mzad iyos war-
moebisTvis VRML-brauzeris fanjaraSi scenis CatvirTvisTanave. 
Tumca xmas ver gaigonebT, sanam kamera ar moxvdeba sivrcis areSi, 
romelic miTiTebulia obieqt Sound-is mier. teqsturi mindori De-

scription iZleva saSualebas, SeiyvanoT komentarebi, romlebic 
aisaxeba zogierTi brauzeris mier. mricxveli Pitch (tonis simaRle) 
iZleva saSualebas Seicvalos JReradobis simaRle. parametris 1-is 
toli mniSvneli Seesabameba JReradobis sawyis simaRles.  

obieqt Audio Clip-is momarTvis Semdeg amoarCieT obieqt Sound-is 
niSani da am obieqtis parametrebi momarTeT xveulSi Sound sabrZane-
bo panelze Modify (nax. 6.46). 

 

(nax. 6.46. damxmare obieqt Sound-is parametrebis xveuli) 
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Tavdapirvelad, daadgineT moculobiTi olqis zomebi, romelSic 
scenis moTvalTvale kameris moxvedris dros CairTveba xmovani 
failis warmoeba. olqi mieTiTeba ori elifsoidiT: gareganiT (didi 
zomisa da wiTeli feris) da SidaTi (ufro momcro zomisa da lur-
jiT). gare wiTeli olqis farglebs miRma xma ar gaiJRerebs. lurji 
olqis SigniT xmas maqsimaluri simaRle eqneba. wiTel da lurj 
olqebs Soris farglebSi xmis simaRle nulidan maqsimumamde 
gaizrdeba.  

gare eliftikuri olqis zomebi mieTiTeba mricxvelebSi Max Front 

(maqsimumi winidan), Max Back (maqsimumi uknidan); Sidasi _ mricxve-
lebSi Min Front (minimumi winidan), Min Back (minimumi uknidan). mniS-
vnelebi SecvaleT mricxvelebSi, proeqciis fanjrebSi olqebis 
zomebis zrdisTvis Tvalis midevnebiT.  

wav-is formatis xmovani failebis gamoyenebisas SegiZliaT daaye-
noT alami Spatialize (sivrculi), raTa xma moculobiTi gaxadoT. xmis 
CarTvis gadamcemi miabiT scenaSi damatebul xmovan failTan, Rilak 
Pick Audio Clip-is gamoyenebiT. daawkapuneT Rilaks, Semdeg ki daaw-
kapuneT damxmare obieqtis Audio Clip-is niSanze.  

mricxveli Intensity iZleva saSualebas daregulirdes JReradobis 
xma. mricxveli Priority miuTiTebs xmis aRniSnuli wyaros miaxloebiT 
prioritetebs. es aucilebeli xdeba, Tu scenis SemadgenlobaSi Car-
Tulia JReradobis ramdenime wyaro. sidide 0 Seesabameba ufro 
dabal prioritets, 1 _ maRals. 

SeasruleT scenis eqsporti VRML-s formatSi da moaxdineT sce-
nis obieqtTan kameris miaxloebis xarjze xmis CarTvis marTvis 
demonstrireba, romlis winac moTavsebulia damxmare obieqti Sound.  

VRML-scenebis momarTvis damatebiTi 

SesaZleblobebi 

am ganyofilebaSi ganxiluli iqneba VRML-scenebis momarTvis 
SesaZleblobebi, romlebic dakavSirebulia 3ds max-is programis 
eqsportis modulis mier Sesaqmneli VRML-kodis redaqtirebis 
aucileblobasTan. aseTi momarTvis aucilebloba Cndeba garkveul 
SezRudvebTan dakavSirebiT, romlebsac flobs eqsportis moduli.  

masalebis SemadgenlobaSi teqsturebis asaxulobis 

Taviseburebebi  

3ds max-is programidan eqsportirebuli masalebis SemadgenlobaSi 
teqsturebi koreqtulad aisaxeba VRML-brauzerSi mxolod im Sem-
TxvevaSi, Tu 3ds max-is masalebis redaqtorSi mdebare teqsturuli 
rukis xveulis Coordinates ganyofilebebis Offset (Zvra) da Tiling (je-
radoba) mricxvelebSi U da V parametrebis mniSvnelebi ar gansxvav-
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deba gulisxmobiT miRebulTagan. SegaxsenebT, rom am parametrebis 
sawyis mniSvnelebad iTvleba Semdegi sidideebi:   

 mricxvelebis Offset jgufSi: U = 0, V = 0; 
 mricxvelebis Tiling jgufSi: U = 1, V = 1.  
xolo Tu Cndeba am parametrebis momarTvis Sesrulebis aucile-

bloba, VRML-brauzeris fanjaraSi teqsturebis asaxulobis Sedegi 
SeiZleba sulac ar aRmoCndes iseTi, rogoric 3ds max-Sia. 

ganvixiloT magaliTisTvis martivi scena, romelic gverdigverd 
ganTavsebul or sibrtyes Seicavs, zomiT 320X480 erTeuliT (nax. 
6.47). scenaSi aseve damatebulia ori Omni-s (yvelganmimarTuli) ti-
pis gamnaTebeli, mizanmimarTuli kamera da Navinfo-s tipis damxmare 
obieqti. 
 

 

(nax. 6.47 martivi 3D-scena VRML-is formatSSi eqsportis Semdeg 
teqsturebis asaxulobis Taviseburebebis testirebisTvis) 

sibrtyeze datanebulia masalebi erTnairi Bitmap-is tipis te-
qsturuli rukiT, zomiT 640X480 piqseli (nax. 6.48), ganyofilebaSi 
Diffuse Color.  

yovel sibrtyeze rom aisaxos nax. 6.48.-ze naCvenebi gamosaxulebis 
mxolod saWiro naxevari, Sesrulebulia parametrebis momarTva ma-
salebis redaqtoris xveul Coordinates-is ganyofilebebis Offset da 
Tiling mricxvelebSi U da V. ase magaliTad, marcxena sibrtyis masa-
las teqsturis parametrebis Semdegi momarTvebi aqvs: 

 mricxvelebis Offset-is jgufSi: U = 0,5; V = 0; 

 mricxvelebis Tiling-is jgufSi: U = 0,5; V=1. 
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(nax. 6.48. teqsturuli ruka, romelic gamoyenebulia masalebis 
SemadgenlobaSi testirebisas) 

marjvena sibrtyis masalas parametrTa Semdegi momarTvebi aqvs 

xveulSi Coordinates:  

 mricxvelebis Offset jgufSi: U = _0,5; V = 0; 

 mricxvelebis Tiling jgufSi: U = 0,5; V = 1.  
orTqlmavalis gamosaxulebis or sibrtyed dayofis martivi idea 

imaSi mdgomareobs, rom SesaZlebeli iyos mogvianebiT sibrtyeebis 
mobrunebis animacia, romlebic wignis msgavsad gadaixsnebian, da am 

gaxsnis dasawyisis momentis marTva VRML 97-is kategoriis damxmare 

obieqtis TouchSensor-is daxmarebiT. 

aRniSnuli scenis eqsportisa da VRML-brauzerSi misi Catvir-
Tvis Semdeg Sedegi arakoreqtuli aRmoCndeba (nax. 6.49). rogorc 
Cans, adgili aqvs teqsturuli rukebis parazitul Zvrebs rogorc 
vertikalur, ise horizontalur teqsturul koordinatebze. 
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(nax. 6.49. imave scenis xedi, romelicaa nax. 6.47.-ze, VRML-brauzeris 
fanjaraSi) 

am Zvris mizezebi rom gavigoT, ganvixiloT VRML-kodi, 

generirebuli VRML-eqsportis mier (nax. 6.50), danarT Notepad-Si misi 

CatvirTviT. masSi vipovoT kvanZebi Transform saxelebiT Plane01 da 

Plane02, romlebic Seesabameba ori sibrtyis aRweras. aRniSnuli kvan-

Zebis sxeulebSi vipoviT kvanZebs Appearance (garegnoba), am kvanZebis 

sxeulebSi _ kvanZebs TextureTransform (teqsturis gardaqmna). 

 teqsturebis gamosaxva, romelTaTvisac Seicvala mxolod 
mniSvnelebi jguf Offset-is mricxvelebSi, magram ar Seicvala para-
metrebis U = 1 da V = 1 sawyisi mniSvnelebi jguf Tiling-is mricxve-
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lebSi, xdeba VRML-is formatSi eqsportis Semdeg, damaxinjebebis 
gareSe.  

 

 

(nax. 6.50. avtomaturad generirebuli VRML-kodis fragmenti 
obieqtebis Plane01 da Plane02 teqsturuli koordinatebis gardaqmnis 
aRweriTurT (mravalwertilebi cvlis gamotovebul striqonebs)) 

kvanZs TextureTransform sami mindori aqvs, romelTagan TiToeu-
lisTvis mieTiTeba ori mniSvneli, romlebic probeliT aris 
gayofili da Seesabameba horizontalur da vertikalur teqsturul 
koordinatebs:  

 center  _ miuTiTebs gamosaxulebis centris horizontalur da 

vertikalur teqsturul koordinatebs. VRML-eqsportis moduli 
yovelTvis ayenebs am mindvrisTvis mniSvnelebs 0,5 da 0,5;  
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 translation  _ miuTiTebs teqsturis Zvris mniSvnelobas hori-

zontalur da vertikalur teqsturul koordinatebze, romlebic 3ds 

ax-is masalebis redaqtoris xveul Coordinates-is jguf Offset-idan U 
da V parametrebis analogebia; 

 scale _ teqsturis masStabirebis koeficientis mniSvnelebi 
horizontalur da vertikalur teqsturul koordinatebze, rom-

lebic 3ds max-is masalebis redaqtoris xveul Coordinates-is Tiling-is 

jgufis U da V mricxvelebis analogebia.  
maTematikuri gamosaxulebebis Sepirispireba teqsturuli 

koordinatebis gadasaTvlelad 3ds max-Si da VRML-enis standartSi 
uCvenebs, rom eqsportirebuli teqsturis koreqtuli as-

axulobisTvis mindor center-is mniSvnelebiT, VRML-kodis teqstSi 

unda iyos ricxvebi (_0,5; _0,5). mindor translation-is mniSvnelebi unda 

iyos toli 3ds max-is masalebis redaqtoris xveul Coordinates-is 

jguf Offset-is mrcxvelebis U da V monacemebisa, romlebic sa-

pirispiro niSniTaa aRebuli. mindor scale-is mniSvnelebi unda iyos 

zustad toli xveul Coordinates-is Tiling-is jgufis mricxvelebis U 
da V monacemebisa.  

rogorc SeiZleba naxva VRML-kodis ganxilvidan, es pirobebi 

sruldeba mxolod mindor scale-s mniSvnelebisTvis.  
am Seusabamobebis mizezebis gverdis avliT, xeliT gamovasworoT 

3ds max-is programis eqsportis moduliT generirebuli VRML-kodi. 

am mizniT, Cvens teqsturul scenaSi gamoyenebuli U da V para-

metrebis mniSvnelebis gaTvaliswinebiT (xveul Coordinates-is 

jgufebidan Offset da Tiling), mivuTiToT marcxena sibrtyisTvis 

(obieqti Plane01) mindvrebis Semdegi mniSvnelebi:  

 daimaxsovreT, rom VRML-kodis teqstSi mindvrebis ricxo-
brivi mniSvnelebi arafriT ar gamoiyofa probelis garda. garda 
amisa, mZimis nacvlad ricxvis sruli da wiladi nawilebis gamo-
sayofad unda gamoiyenebodes wertili.  

 

 center: _0,5; _0,5;  

 translation: _0,5; 0. 

marjvena sibrtyisTvis (obieqti Plane02) mivuTiToT mindvrebis 
Semdegi mniSvnelebi:  

 center: _0,5; _0,5; 

 translation: 0,5; 0.  

axla gakoreqtirebuli VRML-kodi unda gamoiyurebodes, rogorc 
nax. 6.51.-zea (mravalwertili cvlis gamotovebul striqonebs). 
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(nax. 6.51. VRML-kodis fragmenti obieqtebis Plane01 da Plane02 te-
qsturuli koordinatebis gardaqmnis aRweriT, mindvrebis center da 
translation mniSvnelebis koreqciis Semdeg) 

kodis Sesworebis Sesrulebis Semdeg, SeinaxeT faili da 
SeasruleT scenis ganaxleba VRML-brauzeris fanjaraSi. amis 
Semdeg teqsturebis gamosaxulebebi VRML-scenis SemadgenlobaSi 
koreqtulad aisaxeba da zustad iseve, rogorc 3ds max-is proeqciis 
fanjrebSi (nax. 6.52). 

animirebuli teqsturebis gamoyeneba 

adre am TavSi ukve miniSnebuli iyo, rom VRML97-is standarti 
uSvebs SemadgenlobaSi animirebuli teqsturebis gamoyenebas, oRon-
dac mxolod MPEG-is tipis. amavdroulad programa 3ds max uSvebs 
SemadgenlobaSi animirebuli teqsturebis masalebis gamoyenebas, 
oRond mxolod AVI-s formatis. es arTulebs programa 3ds max-idan 
scenis eqsports masalebis SemadgenlobaSi animirebuli teqsture-
biTurT. Tumca aRniSnuli sirTulis gadalaxva ar aris Zneli 
VRML-kodis Sesworebis xarjze, romelic avtomaturad generirdeba 
3ds max-is programis mier.  
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(nax. 6.52. VRML-brauzeris fanjaraSi imave scenis xedi, romelicaa 
nax. 6.49.-ze, obieqtebis Plane01 da Plane02-is teqsturuli koordi-
natebis gadaTvlis parametrebis mniSvnelebis koreqtirebis Semdeg) 

 Cortona VRML-klientis 4.2 versiis VRML-brauzers aqvs unari 
awarmoos MPEG-1-is formatebis animirebuli teqsturebi, romlebic 
Senaxulia Video CD-s standartis *.mpg-s tipis failebis saxiT, da 
MPEG-2-is, romelic Senaxulia Super Video CD-s standartis *.mpg-is 
tipis failebis saxiT an *.m2v-s (DVD standarti).  

 
animirebuli teqsturebis saxiT gamosayeneblad moamzadeT erTi 

da imave animaciiis ori faili, romlebic Senaxulia formatSi AVI 
da MPEG. am mizniT SeiZleba, magaliTad, 3ds max-is programaSi Se-
qmniliAAVI-s formatis animaciis failis gardaqmnis Sesruleba 
MPEG-is formatSi, videoklipebis redaqtoris meSveobiT, romelic 
kompania Abode-is programa Premier-is msgavsia. 

SevqmnaT 3ds max-is programaSi sakmaod martivi scena, romelic, 
davuSvaT, axdens ekranis imitirebas, masze animirebuli teqsturis 
warmoebiT, `CarTvis~ da `gamorTvis~ Rilakebis meSveobiT (nax. 6.53).  
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scenis SemadgenlobaSi davumatoT damxmare obieqti NavInfo da 
TouchSensor-is tipis ori damxmare obieqti. maT Soris pirvelisTvis 
obieqt-gadamrTvelis saxiT (Trigger Object) mivuTiToT geometriuli 
obieqti, romelic gamosaxavs `CarTvis~ Rilaks, meoresTvis ki _ ge-
ometriuli obieqti, romelic gamosaxavs `gamorTvis~ Rilaks. aR-
niSnul SemTxvevaSi ar aris saWiro moqmedebis obieqtebis miniSneba, 
radgan Sexebis gadamcemebi mxolod imisTvis aris saWiro, rom 
daafiqsiros Tagvis RilakiT obieqt-gadamrTvelebze dawkapunebis 
drois momentebi. mogvianebiT viswavliT drois am momentebis gam-
oyenebas teqsturebis animaciis CasarTvelad da gamosarTvelad. sce-
naSi ganvaTavsoT erTi an ori gamnaTebeli da kamera. 
 

 

(nax. 6.53. 3ds max-is proeqciis fanjaraSi martivi samganzomilebi-
ani scenis xedi, romelic emsaxureba VRML-is formatSi animirebuli 
teqsturebis eqsportis ileTebis damuSavebas) 

movamzadoT masala, romlis ganyofileba Diffuse Color-Si gan-
vaTavsoT teqsturis ruka Bitmap, teqsturis saxiT AVI-s formatis 
animaciis gamoyenebiT. es masala gamoviyenoT obieqtTan, romelic 
ekranis imitacias axdens. teqstura unda gamoCndes proeqciis 
fanjrebSi da normalurad iwarmoeba animaciis warmoebis reJimis 
CarTvis dros (nax. 6.53).  

SevasruloT scenis eqsporti VRML-is formatSi da gavxsnaT is 
VRML-brauzeris fanjaraSi. rogorc mosalodneli iyo, animirebuli 
teqstura ar gamoCndeba ekranze.  
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gavxsnaT faili scenis VRML-kodiT danarT Notepad-Si redaq-
tirebisTvis. 

vipovoT obieqtis aRweris Sesabamisi kvanZi, romelic axdens 
animirebuli teqsturis sawarmoebeli ekranis imitacias. Cvens Sem-
TxvevaSi ekrani axdens obieqt Box01-is imitacias, ase rom, vipovoT 
kvanZi Transform saxelwodebiT Box01. kvanZis sxeulSi vipovoT min-
dori textur kvanZ ImageTexture-is saxis mniSvneliT. kvanZi ImageTexture 
emsaxureba statikuri teqsturebis aRweras, romlebsac ar aqvT ani-
macia, da Tavis mxriv, aqvT erTaderTi mindori url, romlis mniS-
vneli aris gza animirebuli teqsturis failTan, romelic programa 
3ds max-Si gamoiyeneba masalebis SemadgenlobaSi (mravalwertilebi 
cvlis gamotovebul striqonebs):  

 
.............................................................. 

DEF Box01 Transform ( 

............................................................... 

texture ImageTexture ( 

url `maps/Flag.avi~      
) 
.............................................................. 
 
SevasruloT kodis mcire Sesworeba. SevcvaloT kvanZis tipi Im-

ageTexture-idan MovieTexture-iT, xolo mindorSi url SevasworoT 
failis tipi *.avi-dan *.mpg-ze an *.m2v-ze, imis mixedviT, failis ro-
meli tipi moamzadeT formatSi MPEG:  

 
..................................................................... 
DEF Box01 Transform (    
...................................................................... 
texture MovieTexture ( 
url `maps/Flag.m2v~ 
) 
........................................................................ 
 
SevinaxoT faili da ganvaaxloT VRML-brauzeris fanjris 

Semadgenloba. axla teqstura gamoCndeba brauzeris fanjaraSi, Tum-
ca animacia jer ar iwarmoeba da teqstura gamoCndeba, rogorc vid-
eoklipis pirveli kadris statikuri gamosaxuleba. nax. – 6.54 

 MPEG-is formatis animirebuli teqsturis VRML-scenis 
SemadgenlobaSi naxvis SesaZlebloba rom gqondeT, gza 
saqaRaldesTan, sadac inaxeba WRL-faili, ar unda Seicavdes qarTul 
enaze akrefil saxelebs. 
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(nax. 6.54. animirebuli teqstura kodis Sesworebis Semdeg Cans 
VRML-brauzeris fanjaraSi, magram jer, rogorc statikuri gamosax-
uleba) 

animirebuli teqsturis warmoeba rom CavrToT, aucilebelia kvanZ 
MovieTexture-is sxeulSi davamatoT kidev erTi mindori, loop.  

am mindvris mniSvnelebi SeiZleba iyos mxolod ori konstanti: 
TRUE (WeSmariteba) an FALSE (sicrue). gulisxmobiT mindor loop-is 
mniSvnelia FALSE, amitom animirebuli teqstura ar iwarmoeba. 
gasworebuli kodi unda gamoiyurebodes Semdegnairad:  

.......................................................................... 
DEF Box01 Transform ( 

............................................................ 

texture MovieTexture ( 

loop TRUE 

url `maps/Flag.m2v~ 
) 
............................................................................ 



 469 

kvlav SevinaxoT faili da ganvaaxloT VRML-brauzeris fanjris 
SemadgenlobaSi. axla animirebuli teqstura uwyvetad ciklurad 
iwarmoebs brauzeris fanjaraSi (nax. 6.55).  

SevitanoT kodSi damatebiTi Sesworebebi, raTa uzrunvelyoT 
animirebuli teqsturis CarTvisa da gamorTvis SesaZlebloba. kvanZs 
MovieTexture aqvs mindvrebi startTime da stopTime. idea imaSi 
mdgomareobs, rom gadagzavnis operatorebis ROUTE-is meSveobiT 
parametrebs startTime da stopTime mivaniWoT TouchSensor-is tipis 
Sexebis gadamcemebis drois momentebis mniSvnelebi, romlebic 
Setanilia samganzomilebian scenaSi. 
 

 

(nax. 6.55. animirebuli teqstura kodis Sesworebis Semdeg uwy-
vetad ciklurad iwarmoeba VRML-brauzeris fanjaraSi) 

kvanZ MovieTexture-is mindvrebis mniSvnelebis Secvlis SesaZle-
bloba rom gqondeT, aucileblad unda miuTiToT am kvanZs saxeli 
sakvanZo sityvis DEF-is meSveobiT. am mizniT VRML-kodSi Semdegi 
Sesworeba SevitanoT: 
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................................................................ 
 DEF  Box01 Transform ( 

....................................................... 

texture DEF Movie01 MovieTexture ( 

loop TRUE 

url `maps/Flag.m2v~ 
) 
................................................................... 
 
Cven kvanZs vuwodeT Movie01, magram es saxeli SeiZleba sxvagvaric 

iyos, oRondac kidev ar gvxvdebodes VRML-kodis teqstSi. 
teqsturis animaciis CarTvisa da SeCerebis samarTavad VRML-

kodis bolos davamatoT ROUTE-is gadagzavnis ori operatori. Se-
viyvanoT striqonebi:  

 
 
ROUTE TouchSensor01-SENSOR.touchTime TO Movie01.starTime 

ROUTE TouchSensor02-SENSOR.touchTime TO Movie01.stopTime  
 
am striqonebis azri is aris, rom pirveli Sexebis gadamcemis 

(TouchSensor01-SENSOR) Sexebis dro (touchTime) mieniWeba teqsturis 
animaciis startis dros (startTime) saxelwodebiT Movie01, xolo 
Sexebis meore gadamcemis Sexebis dros (TouchSensor02-SENSOR) mieni-
Weba imave teqsturis animaciis SeCerebis dros (stopTime).  

axla SegiZliaT gamorToT teqsturis cikluri Cveneba, mis 
aRweraSi mindor loop-is mniSvnelis TRUE mniSvnel FALSE-iT 
SecvliT. 

SeinaxeT *.wrl-s tipis faili, kvlav gaxseniT is VRML-brauzeris 
fanjaraSi da darwmundiT, rom animirebuli teqstura Cans da anima-
cia CairTveba da gamoirTveba obieqtebze dawkapunebiT, romlebic 
axdenen `CarTvisa~ da `gamorTvis~ Rilakebis imitirebas.  

Seqmnil scenas is naklovaneba aqvs, rom teqsturis animacia xor-
cieldeba axla mxolod erTxel. animaciis cikluri xasiaTis aR-
sadgenad gamoviyenoT kvanZ MovieTexture-is kidev erTi mindori _ 
isActive (moqmedebs). animaciis CarTvis dros parametr isActive-s aqvs 
logikuri mniSvneli FALSE. teqsturis animaciis CarTvis dros para-
metri isActive miiRebs logikur mniSvnels TRUE. 

kodis boloSi kidev erTi striqoni davamatoT:  
 
ROUTE Movie01.isActive TO Movie01.loop 
 
am operatoris azri is aris, rom teqsturis animaciis aqtiurobis 

ganmsazRvreli mindvris mniSvneli, saxelad Movie01, mieniWeba ci-
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klis marTvis parametrs (loop). animaciis gamorTvis dros animaciis 
aqtiurobis parametrs aqvs logikuri mniSvneli FALSE, aseTive mniS-
vnels iZens misi ciklurobis parametri loop. teqsturis animaciis 
gamorTvis dro, rodesac misi aqtiurobis parametri iRebs logikur 
mniSvnels TRUE, es mniSvneli mieniWeba ciklurobis parametrs loop, 
da animacia iwarmoeba manamde, sanam ar iqneba gamorTuli.  

SeinaxeT faili fig06-053.wrl, kvlav gaxseniT is VRML-brauzeris 
fanjaraSi da darwmundiT, rom animirebuli teqstura xilvadia da 
animacia CairTveba da gamoirTveba obieqt-Rilakebze dawkapunebis 
Semdeg, xolo CarTuli teqsturis animaciis Cveneba xdeba ciklurad 
mis gamorTvamde.  

gadamcemebis PlaneSensor, CylinderSensor da SphereSensor-
is gamoyeneba 

VRML-97-is enis specifikaciaSi aris rigi kvanZebisa, romlebsac 
ar aqvT analogebi 3ds max-is VRML 97-is kategoriis damxmare 
obieqtebs Soris. ZiriTadad, es exeba kvanZebs  PlaneSensor (sibrty-
iseuli gadaadgilebis gadamcemi), CylinderSensor (cilindruli mo-
brunebis gadamcemi) da SphereSensor (sferuli mobrunebis gadamcemi). 
am kvanZebis meSveobiT SeiZleba realizdes virtualuri sam-
ganzomilebiani scenis obieqtebTan mayureblis interaqtiuli ur-
TierTqmedebis iseTi saintereso SesaZleblobebi, rogoricaa 
obieqtebis gadaadgileba an maTi mobruneba Tagvis meSveobiT.  

es SesaZleblobebi SeiZleba ganxorcieldes 3ds max-is eqsportis 
modulis mier Seqmnili VRML-kodis ararTuli Sesworebis meSve-
obiT. 

msgavsi kvanZebis Seqmnis Cvevebis asaTviseblad SeqmeniT scena (ix. 
nax. 6.3), romelic Tavis SemadgenlobaSi Seicavs sayrden sibrtyes, 
Box-is tipis sami obieqti, romlebic sadgamis imitacias axdenen, da 
obieqt Teapot-is (Caidani) sadgamebze ganTavsebuli sami obieqti, 
romlebTanac gamoiyeneba interaqtiuli gardaqmna. odnav SeabruneT 
Sua Caidani _ es dagvexmareba SemdgomSi VRML-kodSi obieqtebis mo-
brunebis realizaciis Taviseburebebis gagebaSi. daamateT sinaTle, 
kamera. scenis SemadgenlobaSi moaTavseT da momarTeT damxmare 
obieqti NavInfo.  

scenis SemadgenlobaSi daamateT sami damxmare obieqti TouchSen-

sor, yoveli maTganisTvis obieqt-gadamrTvelis (Trigger Object) saxiT 
gardaqmnas dasaqvemdebarebeli erTi obieqtis miTiTebiT (nax. 6.56). 
moqmedebis obieqtebis (Action Objects) miniSneba ar aris saWiro. 
Sexebis gadamcemebi imisTvis gvWirdeba, rom VRML-kodis Sesworebis 
msvlelobisas SevcvaloT maTi aRmweri kvanZebi CvenTvis saWiro in-
teraqtiuli kvanZebis aRweriT.  
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(nax. 6.56. martivi scena, momzadebuli cilindruli da sferuli 
mobrunebis sibrtyiseuli gadaadgilebis gadamcemebis 
testirebisTvis) 

SeasruleT scenis eqsporti VRML-is formatSi da gaxseniT is 
VRML-brauzeris fanjaraSi. darwmundiT, rom nebismier obieqt-
Caidanze dayenebis dros, romlebic gadamrTvelebis saxiT arian 
gansazRvrulni, kursori icvlis saxes damxmare obieqtis TouchSen-

sor-is kursorze, romelsac xelis saxe aqvs.  
gaxseniT wrl-faili danarT Notepad-is fanjaraSi redaq-

tirebisTvis. amocana imaSi mdgomareobs, rom obieqt Teapot01-is kvan-
Zi TouchSensor SevcvaloT kvanZiT CylinderSensor-iT, xolo obieqt Tea-

pot03-is Sexebis kvanZi, kvanZ SphereSensor-iT.  

sibrtyiseuli gadaadgilebis gadamcemis Seqmna da 

momarTva 

kvanZi PlaneSensor iZleva saSualebas Tagvis meSveobiT realizdes 
obieqtis mxolod sibrtyiseuli gadaadgileba, anu gadaadgileba 
mxolod obieqtis koordinatTa lokaluri sistemebis XY sibrtyeSi. 
magaliTad, Tu aseTi sibrtye mdebareobs kompiuteris ekranis 
sibrtyis paralelurad, maSin obieqtis Zvra SeiZleba VRML-scenis 
virtualur sivrceSi marcxniv-marjvniv da zemoT-qvemoT, magram ara 
mayureblisken da ara scenis siRrmeSi.  
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kvanZ PlaneSensor-is Sesaqmnelad kodis teqstSi ipoveT obieqtis 
aRweris kvanZi, romelTanac unda iyos gamoyenebuli sibrtyiseuli 
gadaadgilebis interaqtiuli gardaqmna. Cvens SemTxvevaSi es 
obieqtia Teapot01. am obieqtis kvanZ Transform-is boloSi aris Sexebis 
gadamcemis gansazRvreba, romelsac aqvs gansazRvruli es obieqti 
gadamrTvelis saxiT (mravalwertili cvlis kodis gamotovebul 
striqonebs):  

 koordinatTa sistemis RerZebi VRML-scenis sivrceSi ise ar 
aris ganTavsebuli, rogorc koordinatTa globaluri sistemis 
RerZebi 3ds max-Si. 3ds max-is programaSi RerZi Z mimarTulia 
vertikalurad zemoT, RerZi X _ marjvniv, xolo RerZi Y _ scenis 
siRrmeSi. VRML-samyaroSi vertikalurad aris orientirebuli RerZi 
Y, RerZi X marjvniv iyureba, xolo RerZi Z mimarTulia scenis 
siRrmidan mayureblisken. 

 
................................................................... 
DEF Teapot01 Transform ( 

  translation -123.8 33.82 11.11 
..................................................................... 
DEF TouchSensor01-SENSOR TouchSensor (  enabled TRUE  ) 
...................................................................... 
) 
 
Sexebis gadamcemis gansazRvreba SevcvaloT sibrtyiseuli gada-

adgilebis gadamcemis gansazRvrebiT:  
 
................................................................................ 
DEF Teapot01 Transform ( 

   translation -123.8 33.82 11.11 
........................................................................... 
DEF PlaneSensor01-SENSOR PlaneSensor (  enabled TRUE   ) 
................................................................................ 
)  
 
mindori enabled mniSvneliT TRUE imaze mianiSnebs, rom aRniSnuli 

kvanZi CarTulia da mzad aris gamosayeneblad. SeinaxeT faili da 
ganaaxleT is VRML-brauzeris fanjaraSi. axla kursori obieqt 
Teapot01-ze mimarTvisas saxes Seicvlis sibrtyiseuli gadaadgilebis 
kursorze (nax. 6.57). 
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(nax. 6.57. im obieqtze dayenebisas, romelTanac aris dakavSirebu-
li kvanZi PlaneSensor, kursori saxes icvlis sibrtyiseuli gada-
adgilebis kursorze) 

sibrtyiseuli gadaadgilebis gadamcemma rom moqmedeba daiwyos, 
kodis bolos daamateT striqoni:  

 
ROUTE PlaneSensor01-SENSOR.translation_Changed TO Teapot01.translation 
 
am striqonis azri is aris, rom sibrtyiseuli gadaadgilebis 

gadamcemis kursoris (PlaneSensor01-SENSOR) X da Y mdebareobis 
Secvlili koordinatebi (translation _ changed) mieniWeba obieqt Tea-

pot01-is Serwymis koordinatebs (translation). 
SeinaxeT faili da ganaaxleT VRML-brauzeris fanjaraSi. axla 

obieqt Teapot01-ze Tagvis RilakiT dawkapunebis mcdelobisas is 
srulad gaqreba ekranidan. saqme is aris, rom obieqtis gada-
adgilebis mcdelobisas is winaswar moimarTeba samganzomilebiani 
sivrcis koordinatis dasawyisSi _ wertilSi (0; 0; 0). es rom ar 
moxdes, aucileblad unda daamatoT kvanZ PlaneSensor-is sxeulSi 
mindori offset, romelic obieqtis mdebareobis X, Y da Z sawyis 
koordinatebs miuTiTebs. es koordinatebi unda daakopiroT obieqt 
Teapot01-is kvanZ Transform-is mindvridan translation. SeviyvanoT saWiro 
cvlilebebi VRML-kodSi:  

....................................................................... 
DEF Teapot01 Transform ( 
  translation -123.8 33.82 11.11 
....................................................................... 
DEF PlaneSensor01-SENSOR PlaneSensor ( 

   enabled TRUE 
   offset     -123.8 33.82 11.11 
   ) 
....................................................................... 
)  
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SeinaxeT faili da ganaaxleT is VRML-brauzeris fanjaraSi. ax-
la gagiCndebaT SesaZlebloba Tagvis meSveobiT amoZraoT obieqti 
Teapot01. ubralod daayeneT Tagvis misaniSnebeli obieqtze, daaw-
kapuneT marcxena RilakiT da misi SeyovnebiT, gadaaCoCeT kursori 
obieqtTan erTad. realizebul interaqtiul moqmedebas aqvs erTi 
nakli: obieqtis gadaadgilebebi ar aris SezRuduli, ase rom, mas 
SeuZlia Tavisuflad `Cavardes~ sadgamSi da mezobel obieqtebSi 
SeaRwios (nax. 6.58). 
 

 

(nax. 6.58. kvanZi PlaneSensor axla iZleva saSualebas obieqti gada-
vaadgiloT interaqtiul reJimSi, oRond aucilebelia gada-
adgilebis diapazonis SezRudva) 

imisaTvis, rom SevzRudoT obieqtis Serwyma kvanZ PlaneSensor-is 
sxeulSi, SeviyvanoT mindvrebi maxPosition da minPosition, romelTa 
mniSvnelebis wyvili miuTiTebs obieqt Teapot01-is nebadarTuli 
Zvris maqsmalur da minimalur mniSvnelebs, mdebareobis X horizon-
talur koordinatTan da Y vertikalur koordinatTan mimarTebaSi. 
intervalebi, romlebic SezRudulia X da Y-iT Zvrebis minimaluri 
da maqsimaluri mniSvnelebiT, unda Seicavdes obieqtebis sawyisi 
mdebareobis koordinatebs, sxvagvarad obieqti sawyisi wertilidan 
`gadaxteba~ koordinatis intervalSi, miTiTebuli sazRvrebiT. gan-
saxilvel magaliTSi obieqt Teapot01-s aqvs koordinati X = _123,8, 
amitom mindor minPosition-is pirvel mniSvnelad, mivuTiToT, 
magaliTad, sidide _150, xolo mindor maxPosition-isa _ sidide _100. 
amave miznebisTvis amovirCioT SezRudva Y koordinatiT. raki obieqt 
Teapot01-s aqvs koordinati Y = 33,82, maSin mindor minPosition-is meo-
re mniSvnelis saxiT mivuTiToT sidide 33,82, raTa obieqti ar Cavar-
des sadgamSi, xolo mindorSi maxPosition mivuTiToT, magaliTad, 
sidide 100. Sedegad VRML-kodi miiRebs aseT saxes:  
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................................................................ 
DEF Teapot01 Transform ( 
  translation _123.8 33.82 11.11 
.................................................................... 
DEF PlaneSensor01-SENSOR PlaneSensor ( 
  enabled TRUE 
  minPosition      -150 33.82 
  maxPosition      -100 100 
  offset   -123.8 33.82 11.11 
  ) 
............................................................................ 
) 
 
SeinaxeT faili Plane sensor.wrl, kvlav gaxseniT is VRML-brauzeris 

fanjaraSi da darwmundiT, rom axla obieqt Teapot01-is gadaadgile-
ba SeiZleba kursorTan erTad marcxniv-marjvniv, SezRudul inter-
valSi da zemoT mis sawyis mdebareobasTan mimarTebaSi.  

cilindruli mobrunebis gadamcemis Seqmna da 

momarTva 

kvanZi CylinderSensor iZleva saSualebas Sesruldes obieqtis in-
teraqtiuli mobruneba misi lokaluri koordinatuli sistemis Y 
vertikaluri RerZis irgvliv. am mizniT is gardaqmnis Tagvis kur-
soris marcxniv-marjvniv gadaadgilebas ekranis sibrtyeSi mobrune-
bis kuTxis mniSvnelad.  

kvanZ CylinderSensor-is Sesaqmnelad ipoveT kodis teqstSi obieqtis 
aRweris kvanZi, romelTanac unda gamoiyenoT cilindruli mobrune-
bis interaqtiuli gardaqmna. Cvens SemTxvevaSi es obieqtia Teapot02. 
am obieqtis kvanZ Transform-is boloSi aris Sexebis gadamcemis gan-
sazRvreba, romelsac es obieqti aqvs gansazRvruli gadamrTvelis 
saxiT. raki Caidani Teapot02 odnav Sebrunebuli iyo, kvanZ Transform-
is sxeulSi gaCnda mindori rotation (mobruneba): 

 
....................................................................... 

DEF Teapot02 Transform ( 

   translation -34.6 33.82 11.11 

   rotation 0 1 0 -1.13 

........................................................................ 

DEF TouchSensor02-SENSOR TouchSensor (  enabled TRUE  ) 

......................................................................... 

) 
 



 477 

rogorc winamdebare SemTxvevebSi, Sexebis gadamcemis kvanZis gan-
sazRvreba SecvaleT cilindruli mobrunebis gadamcemis kvanZis 
gansazRvrebiT:  

....................................................................... 

 DEF Teapot02 Transform ( 

   translation -34.6 33.82 11.11 

   rotation 0 1 0 -1.13 

......................................................................... 

DEF CylinderSensor01-SENSOR CylinderSensor (  enabled TRUE  ) 

........................................................................... 

)  
 
SeinaxeT faili da ganaaxleT is VRML-brauzeris fanjaraSi. ax-

la kursori obieqt Teapot02-ze mimarTvis dros Seicvlis saxes 
cilindruli mobrunebis kursorad (nax. 6.59). 
 

 

(nax. 6.59. im obieqtze dayenebis dros, romelTanac dakavSirebu-
lia kvanZi CylinderSensor, kursori icvlis saxes cilindruli mobru-
nebis kursorad) 

cilindruli mobrunebis gadamcemma rom amoqmedeba daiwyos, ko-
dis boloSi daamateT striqoni:  

 
ROUTE CylinderSensor01-SENSOR.rotation_changed TO  
Teapot02.rotation 
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am striqonis azri is aris, rom cilindruli mobrunebis gadamce-
mis (CylinderSensor01-SENSOR) kursoris koordinatis cvlileba (rota-

tion_changed) mieniWeba obieqt Teapot02-is mindor rotation-is mniSvnels.  
SeinaxeT faili da ganaaxleT is VRML-brauzeris fanjaraSi. ax-

la mobrunebis gadamcemi obieqt Teapot02-s daatrialebs misi 
vertikaluri RerZis irgvliv, magram obieqtze Tagvis RilakiT 
pirvelad dawkapunebisas is swordeba koorditanTa globaluri 
sistemis RerZebTan mimarTebaSi, Tavisi sawyisi mobrunebis gaxar-
jviT.  

es rom ar moxdes, aucileblad unda daamatoT kvanZ CylinderSensor-
is sxeulSi mindori offset, romelic miuTiTebs obieqtis 
vertikaluri RerZis irgvliv mobrunebis sawyis kuTxes. am kuTxis 
mniSvneli unda daakopiroT obieqt Teapot02-is kvanZ Transform-is min-
dor rotation-idan. mindor rotation-s oTxi mniSvneli aqvs. pirveli sami 
gasnazRvravs mobrunebis RerZs RerZebis sameulidan X, Y, Z: 0 _ mo-
bruneba akrZalulia, 1 _ nebadarTulia. ricxvebis sameuli 0 1 0 
imaze miuTiTebs, rom mobruneba nebadarTulia mxolod RerZ Y-is 
irgvliv. mindor rotation-is meoTxe mniSvneli miuTiTebs mobrunebis 
kuTxes amorCeuli RerZis irgvliv radianebSi. Cvens SemTxvevaSi es 
kuTxe _1,13 radianis tolia.  

SevitanoT saWiro cvlilebebi VRML-kodSi:  
 
....................................................................... 
DEF Teapot02 Transform ( 
  translation -34.6 33.82 11.11 
........................................................................ 
DEF CylinderSensor01-SENSOR CyilinderSensor ( 
   enabled TRUE 
   offset -1.13 
   ) 
............................................................................... 
) 
 
isev SeinaxeT faili Cylinder sensor.wrl da ganaaxleT is VRML-

brauzeris fanjaraSi. axla interaqtiuli mobrunebis gadamcemma 
unda imoqmedos savsebiT normalurad: obieqtic brunavs da mobrune-
bis sawyisi kuTxec ar CamoeSveba.  

SegiZliaT aucileblobis SemTxvevaSi SezRudoT obieqtis mobru-
nebis nebadarTuli kuTxeebis seqtori, kvanZis sxeulSi mindvrebis 
maxAngle da minAngle-is damatebiT. rogorc sibrtyiseuli gada-
adgilebis gadamcemis SemTxvevaSi, aucilebelia, rom kuTxeebis 
amorCeuli intervali Seicavdes obieqtis mobrunebis sawyis mniS-
vnels. Cvens magaliTSi, obieqt Teapot02-is mobruneba rom SevzRudoT 
seqtoriT 3600-Si, mindor maxAngle-isTvis SeiZleba miuTiToT mniS-
vneli 0, xolo mindvrisTvis minAngle _ mniSvneli _6,28, romelic 
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Seesabameba sidides _3600 radianebSi. Sedegad kodma Semdegi saxe 
unda miiRos:  

...................................................................... 
 DEF Teapot02 eransform ( 
   translation -34.6 33.82 11.11 
   rotation 0 1 0 -1.13 
......................................................................... 
DEF CylinderSensor01-SENSOR CyilinderSensor ( 
  enabled TRUE  
  maxAngle 0 
  minAngle -6.28 
  offset -1.13 
  ) 

sferuli mobrunebis gadamcemis Seqmna da momarTva 

kvanZi SphereSensor uzrunvelyofs obieqtis interaqtiuli mobru-
nebis SesaZleblobas mis koordinatTa lokaluri sistemis centris 
irgvliv TviTnebur kuTxeze. am mizniT is gardaqmnis Tagvis kurso-
ris gadaadgilebas zemoT-qvemoT da marcxniv-marjvniv ekranis 
sibrtyeSi, mobrunebis kuTxis mniSvnelSi.  

kvanZ SphereSensor-is Sesaqmnelad ipoveT kodis teqstSi obieqtis 
aRweris kvanZi, romelTanac unda iyos gamoyenebuli cilindruli 
mobrunebis interaqtiuli gardaqmna. Cvens magaliTSi es obieqtia 
Teapot03. am obieqtis kvanZ Transform-is boloSi aris Sexebis gad-
amcemis gansazRvreba, romelsac es obieqti aqvs gansazRvruli gad-
amrTvelis saxiT: 

....................................................................... 
DEF Teapot03 Transform ( 
  translation 54.61 28.1 11.11 
....................................................................... 
DEF TouchSensor03-SENSOR TouchSensor (  enabled TRUE  ) 
......................................................................... 
)  
Sexebis gadamcemis kvanZis gansazRvreba SecvaleT sferuli mo-

brunebis gadamcemis kvanZis gansazRvrebiT:  
....................................................................... 
DEF Teapot03 Transform ( 
  translation 54.61 28.1 11.11 
....................................................................... 
DEF SphereSensor01-SENSOR SphereSensor (  enabled TRUE  ) 
......................................................................... 
)  
SeinaxeT faili da ganaaxleT is VRML-brauzeris fanjaraSi. ax-

la kursori obieqt Teapot03-ze mimarTvisas Seicvlis saxes sferuli 
mobrunebis kursorad (nax. 6.60). 
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sferuli mobrunebis gadamcemma rom amoqmedeba daiwyos, kodis 
boloSi daamateT striqoni:  

 
ROUTE SphereSensor01-SENSOR.rotation_changed TO Teapot03.rotation 
 
am striqonis azri is aris, rom sferuli mobrunebis gadamcemis 

(SphereSensor01-SENSOR) kursoris koordinatis cvlileba (rota-

tion_changed) mieniWeba obieqt Teapot03-is mindvris rotation-is mniS-
vnels.  

Tu axla daawkapunebT obieqtze Teapot03 da kursors gada-
aadgilebT nebayoflobiTi mimarTulebiT, Caidani itrialebs Tavisi 
sawyisi wertilis irgvliv (nax. 6.61). 
 

 

(nax. 6.60. im obieqtze dayenebisas, romelTanac aris dakavSirebu-
li kvanZi SphereSensor, kursori icvlis saxes sferuli mobrunebis 
kursorad) 

 



 481 

(nax. 6.61. sferuli mobrunebis gadamcemi iZleva saSualebas TviT-
neburi meTodiT vatrialoT masTan dakavSirebuli obieqti misi 
sayrdeni wertilis irgvliv) 

mobrunebis kuTxeebis SezRudva am gadamcemisTvis ar aris gaT-
valiswinebuli.  

interaqtiuli gadamcemebis samive tips, romlebic am 
ganyofilebaSia ganxiluli, aqvs mindori autoOffset (avtoZvra), rom-
lis mniSvneli gulisxmobiT aris konstanta TRUE. mindvris aseTi 
mniSvneli uzrunvelyofs obieqtis mdebareobaSi an orientaciaSi 
cvlilebebis Senaxvas, romlebic Setanilia momxmareblis mier, ase 
rom, amave gadamcemis gamoyenebis Semdgomi mcdelobis dros axali 
cvlilebebi daemateba winamdebareebs. Tu am mindvrisTvis momarTavT 
mniSvnels FALSE, maSin cvlilebebis Segrovebis SesaZlebloba gam-
oirTveba. magaliTad, Tqven atrialebT obieqts gadamcem SphereSensor-
is meSveobiT da xels auSvebT Tagvis Rilaks. amave obieqtis mobru-
nebis Semdgomi mcdedobisas, Tagvis Rilakis dawkapunebiT, is maSinve 
iRebs Tavis sawyis orientacias, winamdebare mobrunebis CamoSvebiT.  

VRML-formatis samganzomilebian scenebTan muSaobis SesaZle-
blobebis Sesaxeb damatebiTi cnobebisTvis mimarTeT VRML-97 enis 
specifikacias. 


