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satransporto da manq anaTmSeneblobis fakultetis  

satransporto  departamentSi gaerTianebulia Semdegi 

mimarTulebebi:  

 

ü sazRvao transporti da satransporto mowyobilobebi (#38)  
mimarTuleba amzadebs gemebisa da maTi energe tikuli danadgarebis 

eqspluatacis specialistems.  

ü saavtomobilo tra nsporti (#46)  

mimarTuleba amzadebs avtomobilebis teqnikur i  eqspluataci i s, ekologiur i  

usafrTxoeb i sa da moZraobis organizaci i s, saavtomobilo transportze 

gadazidvebis organizaci i sa da marTv i s specialistebs . 

ü vagonmSeneblobis, savagono meurneobis da sarkinigzo 
transportze gadazidvis procesebis marTva (#58)  
mimarTuleba amzadebs sarkinigzo moZravi Semadgenlobis eqspl uataci i s da 

remont is  sarkinigzo transportze gadazidvis organizaci i sa da marTv i s 

specialistebs .  

ü eleqtruli transporti (#62)  

mimarTuleba amzadebs eleqtr uli transportis daproeqteb i s, 

eqspl uataci i s, reabilitaci i s, marTv i sa da avtomatizaci i s specialistebs . 

ü rkinigzis transportze avtomatika da kavSirgabmuloba 
(#100) 
mimarTuleba amzadebs transportis menejmentisa da biznesis organizaciisa 

da marTvis specialisteb s. 

ü transportisa da manqanaTmSeneblobis ekonomika da 
organizacia (#112)  
mimarTuleba amzadebs transportis, manqanaTmSeneblobis, eleqtruli 

mrewvelobis da kavSirgabmulobis menejment i s specialistebs . 

 

samagistro specialobebi:  

ü avtomobilebi da saavtomobilo meurne oba 

ü avtomobilebis ekologiuri usafrTxoeba  

ü gadazidvebis organizacia da marTva saavtomobilo transportze  

ü avtomobilebis moZraobis organizacia da usafrTxoeba  

ü satransporto logistika  

ü sarkinigzo transporti  

ü saaviacio inJineria  

ü amwe-satransporo, samSeneblo, sagzao, s aliandago manqanebi da meqanizmebi  

ü transportis menejmenti  

ü biznesis organizacia da marTva  
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sadoqtoro programa  ,,saavtomobilo transportis eqspluataciaò 

mimarTulebebi:  

 

ü saavtomobilo gadazidvebi  

ü sagzao moZra obis organizacia da usafrTxoeba  

ü avtomobilebis servisi  

ü avtomobilebis ekologiuri u safrTxoeba  

 

sadoqtoro programa  ,,sarkinigzo transportis eqspluataciaò   

mimarTulebebi:  

 

ü sarkinigzo gadazidvebi  

ü matareblebis moZraobis organizacia da usafrTxoeba  

ü vagonebi da savagono meurneoba  

ü eleqtruli transporti  

 

sadoqtoro progr ama ,,satransporto ligistikaò 

   mimarTulebebi:  

 

ü materialur -teqnikuri  maragebis marTvis logistikuri sistemebi  

ü satransporto -sainformacio marTvis logistikuri sistemebi  

 

sadoqtoro programa  ,,dargobrivi ekonomika da menejmentiò.    

mimarTulebebi:  

 

ü transportis ekonomika da menejmenti  

ü manqanaTmSeneblobis ekonomika da menejmenti  

 

transportis inJineriis diplomirebul specialistTa mimarTulebebi:  

 

ü avtomobilebis servisi da ekologiuri usafrTxoeba  

ü saavtomobilo gadazidvebSi logistikuri sistemebi da menejmenti  

ü savagono meurneoba  

ü sarkinigzo gadazidvebi da misi menejmenti  

ü saliandago meurneoba  
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Sewyvilebuli sivrciTi inversori  

j. uflisaSvili, T. baramaSvili  

(saqarTvelos teqnikuri universiteti m.  kostavas q. 77, 0175, Tbilisi, 

saqarTvelo)  

reziume: naSromSi ganxilulia Sewyvilebuli sivrciTi meqanizmis konstruirebis 

sakiTxebi geometriuli gardaqmnis inversiis Tvisebebis gamoyenebiT. konstruirebulia 

ortaqtiani Sewyvi lebuli sivrciTi inversori, romlis saSualebiTac SesaZlebelia 

Tanabari moZraobis gardaqmna araTanabar moZraobad. igi SeiZleba gamoyenebul iqnas 

amZrav sistemebSi, romelic teqnologiur procesebSi swrafi da Senelebuli 

moZraobebis ganxorcielebis saSualebas iZlev a. 

sakvanZo sityvebi: meqanizmi, inversia, Sewyvilebuli inversori, fiqsireba, 

konstruireba, wertili, wrewiri, ovali, polusi.  

 

  cnobilia, rom sivrciTi inversia sferos sibrtyed gardaqmnis da am sferoze 

ganlagebuli nebismieri figura brtyel figurebad gardaiqm nebian. unda aRiniSnos 

agreTve inversiis is Tviseba, romelic sferoze mdebare wrewirs am sferos Sesabamis 

sibrtyeze mdebare wrewirad gardaqmnis. nax. 1-ze .sferoa warmodgenili ‫  

amave naxazze am sferos Ὓ da Ὓ polusebia warmodgenili. Tu Ὓ Ὓ diametris 

marTobul sibrtyeebs gavatarebT Ὓ da Ὓ wertilebSi da am sferos da masze 

ganlagebulgeometriul figurebs Ὓ da Ὓ centrebidan davagegmilebT, maSin ‌ wrewiri 

Sesabamisad ‌ da ‌ wrewirebad gardaiqmnebian. agebuli gamosaxuleba gvaZlevs 

saSualebas SevqmnaT moZravi sivrciTi meqanikuri sistema, romlis teqnikuri 

maxasiaTeblebic vfiqrobT praqtikaSi Semdgom gamoyenebas hpovebs. Cvens mier agebul 

naxazze ‌ wrewirs sferoze iseTi orientacia ukavia, rom misi Ὓ centridan qveda Ὓ  
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polusSi gavlebul sibrtyeze da zeda Ὓ polusSi gamaval sibrtyeebze Tanabari 

radiusis wrewirebs Semowers. rogorc naxazidan Cans, ‌ wrewiris gadaadgileba 

sferos zedapirze Sesabamisad ‌ da ‌ wrewirebis parametrebis cvlilebebs 

ganapirobebs. imis mixedviT, Tu ‌ wrewiri sferos zemo an qvemo naxevarze ganlagdeba 

Sesabamisad misi inversiuli wrewirebis ( ‌   da ‌) radiu sebi Semcirdeba da 

gaizrdeba. 

 

 

 

nax. 1                               nax. 2 

  

am models is Tvisebac aqvs Tu zemoT aRweril polusebze gatarebul 

sibrtyeebs erTmaneTs SevuTavsebT isini inversiis saukeTeso Tvisebebs inarCuneben. 

kerZod ‌ da ‌ i nversiul wrewirebad gardaiqmnebian. 

yvelaferi zemoT aRwerili gvaZlevs imis saSualebas, rom Cvens mier 

warmodgenili geometriuli nagebobebi moZrav meqanikur sistemad gardavqmnaT. 

sxvanairad geometriuli gardaqmna _ inversiis meqanizmSi gavanivToT. es idea me-2 

naxazzea warmodgenili. 

Cvens mier konstruirebuli meqanizmi Svid rgols Seicavs, amave dros igi 

dgarze oTxi wertiliTaa damagrebuli. rgolebi erTmaneTTan aTi k.w. -Taa 

dakavSirebuli. maTgan oTxi brunviTi, oTxi sferuli da ori winsvliTi k.w. -ia. 

rogorc naxazida n Cans, Ὓὓ  da Ὓ ὔ rgolebi teleskopuri ά da ά  

mowyobilobebiT arian aRWurvilni.  
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‌ wrewiri ὕὓ rgolis ὓ k.w.-is moZraobis kanons warmoadgens. Ὓὔ rgolis 

meSveobiT ὔ wertili rogorc aRwerili geometriidan Cans ‌ wrewirze 

gadaadgildeba da ὓ wertilis mier Sesrulebul Tanabar Zraobas ὔ wertilis mier 

Sesrulebul araTanabar Zraobad gardaqmnis. Tu ‌ wrewirze ὓ saaTis isris 

mimarTulebiT moZraobs, maSin gamavali rgolis ὔ wertili saaTis isris 

sawinaaRmdego mimarTulebiT gadaadgildeba. axla ‌ wrewiris ‌ wrewirad gardaqmna 

ganvixiloT.  

sibrtye romelzedac ‌ wrewiria moTavsebuli sferos Ὓ wertilze gadis ‫ 

da Ὓ da Ὓ RerZis marTobia. rogorc naxazidan Cans, am sistemaSi ὓ wertili, xolo  

misi inversiuli ὓ  wertili ‌ wrewirebze gadaadgildebian. Tu ὓ wertili saaTis 

isris mimarTulebiT moZraobs, maSin ὓ  wertili mis sawinaaRmdego mimarTulebiT 

gadaadgildeba. rogorc zemoT avRniSneT Ὓὓ  rgoli da Ὓὔ rgoli ά da ά  

teleskopuri mowyobilobebiT arian aRWurvilni, rac dinamikaSi am rgolebis 

parametrebis regulirebas ganapirobebs.  

zemoTY ganxiluli geometriuli gardaqmna da misi realizeba moZrav meqanikur 

sistemebSi safuZvlad udevs Cvens mier SemuSavebul meqanizmis avtomatizirebul 

konstruirebas.  

 ὃόὸέὅὃὈ-ze orientirebuli k ompiuteruli sistemis safuZvelze  dagegmarebas 

viwyebT samuSao magidaze ὓέὨὭὪὥὭȟὈὶὥύȟὈὭάὩὲίὭέὲίȟὝὩὼὸȟὛὸὥὲὨὥὶὸ da ὒὥώὩὶί 

instrumentTa panelis mowyobi T. Tavdapirvelad brZaneba ὒὥώὩὶί-Si vqmniT, 

TvalsaCinoebisTvis SesaZlebelia meqanizmis rgolebisaTvis sxvadasxva feris, sisqis 

fenebis Seqmna:  

I fena _ igi gaTvaliswinebulia koordinatTa RerZebis asagebad, SerCeulia 

xazTa feri, tipi da sisqe ( ὅέὰέὶ ὦὰὥὯȟὰὭὲὩὸώὴὩὅέὲὸὭὲόέόί   πȟυπ άά);  

II fenas vqmniT _ geometriuli agebebisaTvis, masSi gaTvaliswinebulia feri, 

tipi da sisqe ( ὅέὰέὶὦὰόὩȟὰὭὲὩὸώὴὩὅέὲὸὭὲόέόί   ςȟππ άά). 

I fenaSi gaTvaliswinebuli a koordinatTa sistemis asagebad aucilebelia 

instrumentTa panelis Ὀὶὥύ menius ὒὭὲὩ (monakveTi), ὅὭὶὧὰὩ (wrewiri) da ὖέὭὲὸ  

(wertili) brZanebebis gamoyeneba. koordinatTa sistemis agebis Semdeg ὅὭὶὧὰὩ  brZanebis 

meSveobiT vafiqsirebT sasurveli radiusis wrewirs, romlis drosac koordinatTa da  
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mdgomareobis striqonSi gaaqtiurebuli unda iyos  ὕὛὔὃὖ reJimi. geometriuli 

agebebisTvis aucilebelia ὒὭὲὩ brZanebis gamoyeneba, romlis drosac koordinatTa da 

mdgomareobis striqonSi gaaqtiur ebuli unda iyos ὕὙὝὌὕ da ὕὛὔὃὖ reJimebi. 

I etapi. vafiqsirebT sferos ὕ centrs da masze SemovxazavT nebismieri radiusis 

wrewirs. es wrewiri, rom sferod aRviqvaT ὕ centrze avagoT ovali. sferos 

zedapirze viRebT nebismier ὔ wertils da masze vatare bT Ὓὔ wrfes.  

ovalis gamosaxazad unda gamoviyenoT ὒὭὲὩ menius ὉὰὰὭὴίὩ brZaneba, romlis 

drosac koordinatTa da mdgomareobis striqonSi gaaqtiurebuli unda iyos ὕὛὔὃὖ 

reJimi. 

 

nax. 3 

II etapi. ὕ centrze Semowerili wrewiris ὓ da ὒ wertil ebi gardavqmnaT Ὓ  

wertilidan Ὓ wertilze gatarebul sibrtyeze agebuli misi inversiuli ὓ  da ὓ  

inversiuli wertilebiT. amave etapze Tu Ὓ wertlis inversiis centrad miviRebT, 

xolo Ὓ -ze  ὛὛ RerZis marTob sibrtyes gavatareb T, maSin am sibrtyeSi ὓ da ὒ 

wertilebis inversiuli wertilebi ὔ da ὔ  iqneba. 

dagegmarebis me-2 etapze ὃὰὸὔ konbinaciis saSualebiT gamogvaqvs  

ὒὥώὩὶ ὖὶέὴὩὶὸὭὩί ὓὥὲὥὫὩὶ _ is fanjara, sadac vamatebT axal me -3 fenas: 

III f ena _ moicavs geometriuli agebisaTvis ( ὅέὰέὶὶὩὨȟὰὭὲὩὸώὴὩ

ὅέὲὸὭὲόέόί   ςȟππ άά) safuZvelze masSi Setanili konstruqciuli detalebis 

fiqsirebas.  

inversiuli gardaqmnis safuZvelze agebuli wertilebisa wrewirebis 

srulyofisaTvis,   saWiroa    visargebloT  instrumentTa    panelis    Ὀὶὥύ   menius 
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 ὌὥὸὧὬ  ὥὲὨ  ὋὶὥὨὭὩὲὸ  da ὝὩὼὸ  ὊέὶάὥὸὸὭὲὫ brZanebebiT, romelic saSualebas iZleva 

SeirCes teqsturi stili da simboloebis simaRle.  

dasagegmarebeli meqanizmis dasrulebuli saxis misaRebad ὒὭὲὩ brZanebis 

saSualebiT wrewirze agebul wertils vakavSirebT sferos polusTan. am dros 

koordinatTa da mdgomereobis striqonSi gaaqtiurebuli unda iyos ὕὦὮὩὧὸ  Ὓὲὥὴ 

reJimi. 

ὔὔ  da ὓὓ  monakveTebi gavyoT Suaze da miRebul ὕὕ wertilebze 

SemovxazoT Sesabamisad ὕὔ da ὕὓ  radiusis mqone wrewirebi. raTqma unda am 

wrewirebis radiusebi toli iqneba.  

dagegmarebis me-3 etapze instrumentTa panelis ὒὥώὩὶί menius saSualebiT 

gamogvaqvs  ὒὥώὩὶ ὖὶέὴὩὶὸὭὩί ὓὥὲὥὫὩὶ _ is fanjara, sadac vamatebT axal me -4 fenas: 

IV fena _ moicavs meqanizmis rgolebisa da maTi urTierTdamakavSirebeli 

kinematikuri wyvilebis naxazze fiqsirebas ( ὅέὰέὶὦὰὥὯȟὰὭὲὩὸώὴὩ

ὅέὲὸὭὲόέόί   ςȟρρ άά). 

meqanizmis dgarebis asagebad viyenebT ὒὭὲὩȟὙὩὧὸὥὲὫὰὩȟὅὭὶὧὰὩ brZanebebs.  

 

nax. 4 

II  etapi. miRebuli geometriuli agebebi SevmosoT konstruqciuli elementebiT. 

Sesabamisad miviRebT sam brunviT, or winsvliT da xuT sferul kinematikur wyvilebs. 

am meqanizmSic msgavsad wina SemTxvevebisa ὓὛ da ὔὛ rgolebSi CamontaJebuli ά da 

ά   
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teleskopuri modulebi, romelic saSualebas iZlevian im rgolebis sidideTa 

regulirebaze, romelTac isini miekuTvnebian.  

imisaTvis, rom agebul meqanizms mivceT brtyeli meqanizmis kinematikuri sqemis 

saxe, grafikul zonaSi unda wavSaloT geometriuli agebisaTvis saWiro damatebiTi 

sxivebi. amisaTvis gamoiyeneba instrumentTa panelis ὓέὨὭὸώ menius ὄὶὩὥὯ  ὥὸ  ὖέὭὲὸȟ

ὄὶὩὥὯȟὝὶὭά  da  ὉὼὸὩὶὨ brZanebebi. 

 

nax. 5 

qvemoT mocemulia Cvens mier konstruirebuli meqanizmis kinematikuri 

maxasiaTeblebi:  

1. Ὓὔ Ὓὓ ὛὛ 2; 

2. Ὓὔ ὔὔ ὛὛ 2; 

3. Ὓὔ Ὓὓ ὛὛ 2. 

qvemoT mocemulia agebuli meqanizmis grafikuli programa ὃόὸέὅὃὈ-is meSveobiT 

Sedgenili programuli nawili, romlis erTi etapic qvemoT moyvanili eleqtronuli 

versiis suraTiT ganisazRvreba:   
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ʈʝʟʶʤʝ 

 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚʦʧʨʦʩʳ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʩʧʘʨʝʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ 

ʤʝʭʘʥʠʟʤʘ ʩ ʧʦʤʦʱʴʶ ʧʨʠʤʝʥʝʥʠʷ ʩʚʦʡʩʪʚ ʠʥʚʝʨʩʠʠ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ. 

ʉʢʦʥʩʪʨʫʠʨʦʚʘʥ ʜʚʫʭʘʪʢʪʥʳʡ ʩʧʘʨʝʥʥʳʡ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʠʥʚʝʨʩʦʨ, ʧʨʠ ʧʦʤʦʱʠ ʢʦʪʦʨʦʛʦ 

ʚʦʟʤʦʞʥʦ ʧʨʝʚʨʘʱʝʥʠʝ ʨʘʚʥʦʤʝʨʥʦʛʦ ʜʚʠʞʝʥʠʷ ʚ  ʥʝʨʘʚʥʦʤʝʨʥʦʝ ʜʚʠʞʝʥʠʝ. ʆʥʦ ʤʦʞʝʪ 

ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʦ ʚ ʩʠʩʪʝʤʘʭ ʧʨʠʚʦʜʦʚ, ʢʦʪʦʨʳʝ ʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʘʭ 

ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʙʳʩʪʨʳʭ ʠ ʟʘʤʝʜʣʝʥʥʳʭ ʜʚʠʞʝʥʠʡ. 

 

 

PAIRED SPATIAL INVER SOR 

J. Uplisashvili, T. Baramashvili 

Summary 

 

In the article are considered issues of paired spatial mechanism design by application of 

inversion properties of geometric transformation. Is designed two-cycled spatial inversor, due 

which is possible to transform the uniform motion in irregular motion. It can be used inactuator 

systems, that give the possibility in technological processes to perform fast and slow movements. 
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ʂ ɺʆʇʈʆʉʋ ʈɸɿʈɸɹʆʊʂʀ ɸʂʊʀɺʅʆʁ  

ɺʀɹʈʆɿɸʑʀʊʅʆʁ ʉʀʉʊɽʄʓ 

ʄʯʝʜʣʠʰʚʠʣʠ ʊ.ʌ., ɼʠʘʩʘʤʠʜʟʝ ʈ.ɸ., ɸʤʢʦʣʘʜʟʝ ʍ.ʄ. 

(ɻʨʫʟʠʥʩʢʠʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʫʣ. ʄ. ʂʦʩʪʘʚʘ 77, 0175,  

ʊʙʠʣʠʩʠ, ɻʨʫʟʠʷ) 

 

ʈʝʟʶʤʝ: ɸʢʪʠʚʥʳʝ ʚʠʙʨʦʟʘʱʠʪʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʦʪʥʦʩʷʪʩʷ ʢ ʵʬʬʝʢʪʠʚʥʳʤ ʩʨʝʜʩʪʚʘʤ 

ʟʘʱʠʪʳ ʯʝʣʦʚʝʢʘ ʦʪ ʥʠʟʢʦʯʘʩʪʦʪʥʳʭ ʚʠʙʨʘʮʠʦʥʥʳʭ ʚʦʟʜʝʡʩʪʚʠʡ. ʂʘʯʝʩʪʚʝʥʥʳʝ 

ʧʦʢʘʟʘʪʝʣʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʪʘʢʠʭ ʩʠʩʪʝʤ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʟʘʚʠʩʷʪ ʦʪ 

ʜʠʥʘʤʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʵʪʠʭ ʫʩʪʨʦʡʩʪʚʘ ʟʘʤʢʥʫʪʳʭ ʧʦ ʧʦʣʦʞʝʥʠʶ 

ʵʣʝʢʪʨʦʛʠʜʨʘʚʣʠʯʝʩʢʠʭ ʠ ʛʠʜʨʘʚʣʠʯʝʩʢʠʭ ʩʣʝʜʷʱʠʭ ʧʨʠʚʦʜʦʚ ʩ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤʠ 

ʫʧʨʘʚʣʷʶʱʠʤʠ ʵʣʝʤʝʥʪʘʤʠ, ʯʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʫʚʷʟʳʚʘʝʪʩʷ ʩ ʚʦʧʨʦʩʘʤʠ ʨʘʟʨʘʙʦʪʢʠ 

ʥʦʚʳʭ ʧʨʦʛʨʝʩʩʠʚʥʳʭ ʩʪʨʫʢʪʫʨʥʳʭ ʠ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʩʭʝʤ ʠ ʦʧʪʠʤʠʟʘʮʠʦʥʥʳʤ ʧʦʜʙʦʨʦʤ 

ʧʘʨʘʤʝʪʨʦʚ ʨʘʟʨʘʙʘʪʳʚʘʝʤʳʭ ʩʠʩʪʝʤ. ɺ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʧʨʝʜʣʘʛʘʝʪʩʷ ʩʭʝʤʘ 

ʚʠʙʨʦʟʘʱʠʪʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʩ ʦʨʠʛʠʥʘʣʴʥʳʤ ʩʣʝʜʷʱʠʤ ʧʨʠʚʦʜʦʤ, ʧʨʦʚʝʜʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ, 

ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʧʦʩʪʨʦʝʥʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʜʠʥʘʤʠʢʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʚʠʙʨʦʟʘʱʠʪʥʦʝ ʫʩʪʨʦʡʩʪʚʦ, ʩʣʝʜʷʱʠʡ ʧʨʠʚʦʜ, ʧʦʨʰʝʥʴ ʩ ʫʧʨʫʛʦʡ 

ʦʪʜʘʯʝʡ, ʘʢʪʠʚʥʘʷ ʩʠʩʪʝʤʘ. 

ɺɺɽɼɽʅʀɽ 

ʐʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʦʣʫʯʠʣʠ ʘʢʪʠʚʥʳʝ ʚʠʙʨʦʟʘʱʠʪʥʳʝ ʩʠʩʪʝʤʳ, ʧʦʩʪʨʦʝʥʥʳʝ 

ʥʘ ʦʩʥʦʚʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʣʝʢʪʨʦʛʠʜʨʘʚʣʠʯʝʩʢʠʭ ʠ ʛʠʜʨʦʤʝʭʘʥʠʯʝʩʢʠʭ ʩʣʝʜʷʱʠʭ ʧʨʠʚʦʜʦʚ 

[1, 2].  ɸ ʫʣʫʯʰʝʥʠʝ ʜʠʥʘʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʩʣʝʜʷʱʠʭ ʧʨʠʚʦʜʦʚ ʠ ʚʠʙʨʦʟʘʱʠʪʥʳʭ ʩʠʩʪʝʤ 

ʚ ʮʝʣʦʤ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʫʚʷʟʘʥʳ ʩ ʧʨʦʙʣʝʤʘʤʠ ʫʩʪʦʡʯʠʚʦʩʪʠ, ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ  ʠ 

ʙʳʩʪʨʦʜʝʡʩʪʚʠʷ ʦʪʤʝʯʝʥʥʳʭ ʧʨʠʚʦʜʦʚ. 

ʆʉʅʆɺʅɸʗ ʏɸʉʊʔ 

ʋʣʫʯʰʝʥʠʷ ʜʠʥʘʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʫʢʘʟʘʥʥʳʭ ʩʣʝʜʷʱʠʭ ʧʨʠʚʦʜʦʚ ʤʦʞʥʦ ʜʦʩʪʠʛʥʫʪʴ 

ʧʦʚʳʰʝʥʠʝʤ ʩʪʝʧʝʥʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʧʨʠ ʤʘʣʳʭ ʨʘʩʨʳʪʠʷʭ ʫʧʨʘʚʣʷʶʱʠʭ ʟʦʣʦʪʥʠʢʦʚ. ɼʣʷ 

ʵʪʦʡ ʮʝʣʠ ʚ ʩʪʨʫʢʪʫʨʝ ʛʠʜʨʘʚʣʠʯʝʩʢʦʡ ʯʘʩʪʠ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ ʩʭʝʤʘ ʧʨʠʚʦʜʘ ʩ 
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ʥʝʣʠʥʝʡʥʳʤ ʟʘʢʦʥʦʤ ʫʧʨʘʚʣʝʥʠʷ, ʩʦʩʪʦʷʱʘʷ ʠʟ ʜʚʫʭ ʯʝʪʳʨʝʭʱʝʣʝʚʳʭ ʟʦʣʦʪʥʠʢʦʚ ʠ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʛʠʜʨʦʣʠʥʠʡ ʩʦ ʚʢʣʶʯʝʥʥʳʤʠ ʚ ʥʠʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʜʨʦʩʩʝʣʷʤʠ [3]. 

ɼʨʫʛʠʤ ʧʦʜʭʦʜʦʤ ʢ ʨʝʰʝʥʠʶ ʫʢʘʟʘʥʥʦʡ ʟʘʜʘʯʠ ʷʚʣʷʝʪʩʷ ʛʠʜʨʘʚʣʠʯʝʩʢʘʷ ʩʭʝʤʘ ʩ 

ʢʦʨʨʝʢʪʠʨʫʶʱʝʡ ʮʝʧʴʶ ʚ ʚʠʜʝ ʛʠʜʨʘʚʣʠʯʝʩʢʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʨʠʷ ʠ ʧʦʨʰʥʷ ʩ ʫʧʨʫʛʦʡ 

ʦʪʜʘʯʝʡ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ ʥʝʦʙʭʦʜʠʤʦʝ ʜʝʤʧʬʠʨʦʚʘʥʠʝ ʧʨʠ ʤʘʣʳʭ ʦʪʢʨʳʪʠʷʭ ʫʧʨʘʚʣʷʶʱʝʛʦ 

ʟʦʣʦʪʥʠʢʘ [4]. 

ʇʨʠʥʮʠʧʠʘʣʴʥʘʷ ʩʭʝʤʘ ʘʢʪʠʚʥʦʡ ʵʣʝʢʪʨʦʛʠʜʨʘʚʣʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʚʠʙʨʦʟʘʱʠʪʳ ʩ 

ʫʧʨʘʚʣʝʥʠʝʤ ʧʦ ʦʪʢʣʦʥʝʥʠʶ, ʚʢʣʶʯʘʶʱʝʡ ʚ ʛʠʜʨʘʚʣʠʯʝʩʢʦʡ ʯʘʩʪʠ ʩʠʩʪʝʤʳ ʥʘʟʚʘʥʥʫʶ ʩʭʝʤʫ 

ʢʦʨʨʝʢʪʠʨʫʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ, ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ. 1. 

 

ʈʠʩ. 1. ʇʨʠʥʮʠʧʠʘʣʴʥʘʷ ʩʭʝʤʘ ʵʣʝʢʪʨʦʛʠʜʨʘʚʣʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ 

ʆʥʘ ʩʦʜʝʨʞʠʪ ʛʠʜʨʦʮʠʣʠʥʜʨ 3, ʟʘʢʨʝʧʣʝʥʥʳʡ ʥʘ ʦʩʥʦʚʘʥʠʠ 1, ʵʣʝʢʪʨʦʛʠʜʨʘʚʣʠʯʝʩʢʠʡ 

ʫʩʠʣʠʪʝʣʴ-ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ 8, ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʫʩʠʣʠʪʝʣ-ɹʩʫʤʤʘʪʦʨ 7, ʘʢʩʝʣʝʨʦʤʝʪʨ 6, 

ʫʩʪʘʥʦʚʣʝʥʥʳʡ ʥʘ ʢʘʨʢʘʩʝ 4, ʜʘʪʯʠʢ ʧʦʣʦʞʝʥʠʷ 2, ʘ ʪʘʢʞʝ ʵʣʝʤʝʥʪʳ ʢʦʨʨʝʢʪʠʨʫʶʱʝʛʦ 

ʫʩʪʨʦʡʩʪʚʘ: ʧʦʨʰʝʥʴ 11, ʜʨʦʩʩʝʣʠ 9, 10 ʠ ʧʨʫʞʠʥʳ 12. ɺʩʝ ʵʪʠ ʵʣʝʤʝʥʪʳ ʧʨʠʩʦʝʜʠʥʝʥʳ ʢ 

ʠʩʧʦʣʥʠʪʝʣʴʥʦʤʫ ʛʠʜʨʦʮʠʣʠʥʜʨʫ 3 ʧʦʩʨʝʜʩʪʚʦʤ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʛʠʜʨʦʣʠʥʠʡ. ʅʘ ʢʘʨʢʘʩʝ 4 

ʨʘʟʤʝʱʝʥ ʦʙʲʝʢʪ ʚʠʙʨʦʟʘʱʠʪʳ 5. 

ʋʨʘʚʥʝʥʠʝ ʜʠʥʘʤʠʢʠ ʛʠʜʨʘʚʣʠʯʝʩʢʦʡ ʯʘʩʪʠ ʵʣʝʢʪʨʦʛʠʜʨʘʚʣʠʯʝʩʢʦʡ ʩʣʝʜʷʱʝʡ 

ʩʠʩʪʝʤʳ ʩ ʯʝʪʳʨʝʭʱʝʣʝʚʳʭ ʟʦʣʦʪʥʠʢʦʚ ʩ ʥʫʣʝʚʳʤ ʥʘʯʘʣʴʥʳʤ ʨʘʩʢʨʳʪʠʝʤ ʟʦʣʦʪʥʠʢʘ 

ʦʧʠʰʝʪʩʷ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʤ ʫʨʘʚʥʝʥʠʝʤ: 

1);;( xKppkxkxhxm Fnʞʞ
####### -=++ eF  ,                                      (1) 

ʛʜʝ  
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F

F
kK ʞF

1= ; 

        -);;( eppnF ʥʝʣʠʥʝʡʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʦʧʨʝʜʝʣʷʝʤʘʷ ʨʘʩʭʦʜʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ 

ʯʝʪʳʨʝʭʱʝʣʝʚʦʛʦ ʫʧʨʘʚʣʷʶʱʝʛʦ ʟʦʣʦʪʥʠʢʘ; 

         F ʠ F1 ï ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʣʦʱʘʜʠ ʨʘʙʦʯʠʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʧʦʨʰʥʝʡ ʛʠʜʨʦʮʠʣʠʥʜʨʦʚ 3 ʠ 11;  

             ʞk ï ʧʨʠʚʝʜʝʥʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʞʝʩʪʢʦʩʪʠ ʛʠʜʨʦʩʠʩʪʝʤʳ;  

             m ï ʤʘʩʩʘ ʧʝʨʝʤʝʱʘʝʤʳʭ ʯʘʩʪʝʡ ʫʩʪʨʦʡʩʪʚʘ, ʧʨʠʚʝʜʝʥʥʘʷ ʢ ʧʦʨʰʥʶ ʛʠʜʨʦʮʠʣʠʥʜʨʘ 3;  

             h ï ʢʦʵʬʬʠʮʠʝʥʪ ʚʷʟʢʦʛʦ ʜʝʤʧʬʠʨʦʚʘʥʠʷ;  

             p ï ʧʝʨʝʧʘʜ ʜʘʚʣʝʥʠʷ ʚ ʛʠʜʨʦʮʠʣʠʥʜʨʝ 3;  

            e ï ʪʝʢʫʱʝʝ ʨʘʩʢʨʳʪʠʝ ʫʧʨʘʚʣʷʶʱʝʛʦ ʟʦʣʦʪʥʠʢʘ;  

            rn ï ʧʦʜʚʝʜʝʥʥʦʝ ʢ ʩʠʩʪʝʤʝ ʜʘʚʣʝʥʠʝ;   

            x1 ï ʢʦʦʨʜʠʥʘʪʘ ʧʦʨʰʥʷ ʮʠʣʠʥʜʨʘ 11;   

             x ï ʢʦʦʨʜʠʥʘʪʘ ʧʦʨʰʥʷ ʛʠʜʨʦʮʠʣʠʥʜʨʘ 3.  

ʅʝʣʠʥʝʡʥʫʶ ʟʘʚʠʩʠʤʦʩʪʴ );;( eppnF  ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʚ ʣʠʥʝʘʨʠʟʦʚʘʥʥʦʡ ʬʦʨʤʝ [5] 

pKKpp vpvn -º ee e);;(F ; 

ʛʜʝ 
F

k
K

Q

v

e

e= ; 

       
F

k
K

Qp

vp = , 

ʘ ʚʳʨʘʞʝʥʠʷ eQk  ʠ Qpk  ʟʘʠʤʦʩʪʚʦʚʘʥʳ ʠʟ ʨʘʙʦʪʳ [5]. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʚʟʘʠʤʦʩʚʷʟʠ ʤʝʞʜʫ ʢʦʦʨʜʠʥʘʪʘʤʠ )(tx  ʠ )(tx#  

ʟʘʧʠʩʳʚʘʝʤ ʫʨʘʚʥʝʥʠʝ ʨʘʚʥʦʚʝʩʠʷ ʩʠʣ, ʧʨʠʣʦʞʝʥʥʳʭ ʢ ʧʦʨʰʥʶ 11 ʢʦʨʨʝʢʪʠʨʫʶʱʝʛʦ 

ʫʩʪʨʦʡʩʪʚʘ  

1111 )2( xkxhxmpPF npkkp ++¹- ####
q . 

ʋʯʠʪʳʚʘʷ ʚʳʨʘʞʝʥʠʷ: 

xsignxhxmP np
#### || P++=  

ʠ 

1xkp pp
#

qq = , 

ʧʦʣʫʯʘʝʤ 

xsignxhxmxkxkkxm mpnpkpk
####### ||)2( 111 P++=+++ q .                       (4) 

ɿʜʝʩʴ: mk ï ʤʘʩʩʘ ʜʚʠʞʫʱʠʭʩʷ ʯʘʩʪʝʡ, ʧʨʠʚʝʜʝʥʥʘʷ ʢ ʰʪʦʢʫ ʧʦʨʰʥʷ ʛʠʜʨʦʮʠʣʠʥʜʨʘ 11;  
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          knp ï ʞʝʩʪʢʦʩʪʴ ʧʨʫʞʠʥʳ;  

          kʜʨ ï ʢʦʵʬʬʠʮʠʝʥʪ ʨʘʩʭʦʜʘ ʜʨʦʩʩʝʣʝʡ 9 ʠ 10;  

          kk ï ʢʦʵʬʬʠʮʠʝʥʪ ʚʷʟʢʦʛʦ ʪʨʝʥʠʷ;  

         -mpP ʩʠʣʘ ʩʫʭʦʛʦ ʪʨʝʥʠʷ, ʧʨʠʚʝʜʝʥʥʘʷ ʢ ʧʦʨʰʥʶ ʛʠʜʨʦʮʠʣʠʥʜʨʘ 3;  

         Pʜʨ ï ʧʝʨʝʧʘʜ ʜʘʚʣʝʥʠʷ ʚ ʜʨʦʩʩʝʣʝ. 

ʇʨʝʥʝʙʨʝʛʘʷ ʟʥʘʯʝʥʠʷʤʠ mk ʠ hk, h ʘ ʪʘʢʞʝ ʠ ʩʠʣʦʡ ʩʫʭʦʛʦ ʪʨʝʥʠʷ, ʟʘʚʠʩʠʤʦʩʪʴ (4) 

ʤʦʞʝʤ ʟʘʧʠʩʘʪʴ ʚ ʚʠʜʝ: 

)()()1( 2

1 sxsKsxsT mk Ö=+ ,                                                (4) 

ʛʜʝ 

         
np

ʜʨ

k
k

k
T

2
= ; 

         
np

m
k

m
K = ; 

        s ï ʦʧʝʨʘʪʦʨ ʃʘʧʣʘʩʘ. 

ʀʩʧʦʣʴʟʫʷ ʣʠʥʝʘʨʠʟʦʚʘʥʥʫʶ ʬʦʨʤʫ ʫʨʘʚʥʝʥʠʷ (1) ʚ ʚʠʜʝ 

)()()()()( 11

2

2

23 ssxKsxsBsBKkKksxskhsms Fvpʞvʞʞ -+-=++ ee            (5) 

ʩ ʫʯʝʪʦʤ ʟʘʚʠʩʠʤʦʩʪʠ (4) ʫʨʘʚʥʝʥʠʝ ʜʠʥʘʤʠʢʠ ʛʠʜʨʘʚʣʠʯʝʩʢʦʡ ʯʘʩʪʠ ʩʠʩʪʝʤʳ ʧʨʠʥʠʤʘʝʪ 

ʚʠʜ: 

)()1()()( 1

2

2

3

3

4

4 ssTKksxsAsAsAsA kvʞ ee +=+++ ,                                (6) 

ʛʜʝ 

       kmTA =4 ; 

       evʞmk KkKTamA ++= 23 ; 

        kkaTaA += 22 ; ha =2 ; ʞka =1 . 

 

 ɿɸʂʃʖʏɽʅʀɽ 

ʅʘ ʦʩʥʦʚʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʳʷʚʣʝʥʳ ʦʩʥʦʚʥʳʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʠ 

ʧʦʩʪʨʦʝʥʘ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʜʠʥʘʤʠʢʠ ʧʨʝʜʣʘʛʘʝʤʦʛʦ ʚʠʙʨʦʟʘʱʠʪʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʩ 

ʦʨʠʛʠʥʘʣʴʥʦʡ ʩʭʝʤʦʡ ʛʠʜʨʘʚʣʠʯʝʩʢʦʡ ʯʘʩʪʠ ʩʣʝʜʷʱʝʛʦ ʧʨʠʚʦʜʘ. 
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aqtiuri  vibrodamcavi  baqnis  SemuSavebis  

Sesaxeb  

mWedliSvili  T.T., diasamiZe r .a., amyolaZe x.m., diasamiZe a.a. 

reziume 

aqtiuri  vibrodamcavi mowyobilobebi miekuTvnebian adamianis dacvis efeqtur  

saSualebebs dabalsixSiriani  vibraciuli  zemoqmedebebisagan. aseTi sistemebis 

funqcionirebis  xarisxobrivi  maCveneblebi mniSvnelovnad arian damokidebulni am 

mowyobilobebSi gamoyenebul mdebareobis mixedviT Caketil  eleqtrohidravlikur  da 

hidravlikur  moTvalTvale  amZravebTan, rac  Tavis mxriv ukavSirdeba amZravTa axali  

progresuli  konstruqciuli  sqemebis SemuSavebas da SesamuSavebeli sistemebis 

parametrebis optimizaciur  SerCevas. warmodgenil naSromSi SemoTavazebulia 

vibrodamcavi mowyobilobis  sqema originaluri  saxis moTvalTvale  amZraviT. moyvanilia 

dinamikis maTematikuri modelis  agebisaken mimarTuli  gamokvlevebi. 

 

ON ISSUE OF ACTIVE VIBROPROTECTIVE SYSTEMôS  

DEVELOPMENT  

Mchedlishvili T.F., Diasamidze R.A., Amkoladze Kh.M., Diasamidze A.A. 

Summary 

Vibroprotective active devices are effective ways to protect people from low-frequency 

vibration effects. Qualitative characteristics of such systems functioning are largely dependended on 

the applied in these devices dynamic characteristics, closed on position electro-hydraulic and 

hydraulic servo drives with additional control elements, which in turn is linked to issues of new 

advanced structural design and optimization schemes development and selection of developed 

systems parameters. In the present paper is offered the scheme of vibroprotective device with 

original servo drive, are carried out researches for construction of mathematical model of dynamics.  
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zogadi saxis meore rigis zedapirebi  

a. SavguliZe, T. beriZe 

(saqarTvelos teqnikuri universiteti, m. kostavas q., 77, 0175,  

 Tbilisi, saqarTvelo)  

 

reziume: formaTa mravalferovnebiTa da geometriuli figurebis warmoqmnaSi Tavisi 

rolis mixedviT zedapirebs gansakuTrebuli adgili uWiravs. geometriuli gardaqmnebi, 

romelsac proeqciuli geometria Seiswavlis, mxolod brtyeli velebiT ar 

Semoifargleba. ganxilulia sivrcis perspeqtiul -afinuri gardaqmna, romelic xSirad 

mxazvelobiTi geometriis rigi poziciuri da metruli amocanebis gadawyvetis 

erTaderT mizanSewonil meTods warmoadgens. 

sakvanZo sityvebi: elifsuri cilindri, elifsuri hiperboloidi, elifsuri 

paraboloidi.  

Sesavali  

ori SeTavsebuli  sivrcis naTesauri Sesabamisoba gansazRvrulia, Tu mocemulia 

monaTesave wertilTa oTxi wyvili. am SemTxvevaSi kavSiris wrfeebi 

urTierTparaleluria. naTesaobis sibrtye rom ganisazRvros, sakmarisia SevaerToT 

mocemuli wertilebi. monaTesave wrfeebis TiToeuli wyvi lis gadakveTis wertili 

naTesaobis sibrtyes ekuTvnis. rogorc viciT, sibrtye sami wertiliT ganisazRvreba. 

amitom, naTesaobis sibrtyis gansazRvrisTvis sakmarisia monaTesave wrfeTa sami wyvilis 

gatareba.  

 

ZiriTadi nawili  

ganvixiloT teqnikur formebSi farTod ga vrcelebuli zogadi saxis meore rigis 

zedapirebi. aseT zedapirebs miekuTvneba elifsuri zedapirebi. Aam zedapirebis brtyeli  
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kveTebi, Sesrulebuli simetriis RerZis marTobuli sibrtyeebiT, erTmaneTis  msgavs 

elifsebs warmoadgens. rogorc viciT, elifsi maTemati kuri wiria da wertil -wertil 

unda aigos. Aamitom, zogadi saxis meore rigis zedapirebis urTierTkveTis amocanebis 

gadawyveta rig sirTuleebTan aris dakavSirebuli. Aam SemTxvevaSi xSirad mivmarTavT am 

zedapirebis gardaqmnas brunvis zedapirebSi. 

 

 

 

 

 

 

 

 

 

 

 

 

si vrcis gardaqmnebis meTodi mocemul figuras sxva iseT figurad gardaqmnis, 

romlis Tvisebebi dasaxuli amocanebis amoxsnis gamartivebis saSualebas mogvcems. 

ganvixiloT daxrili elifsuri cilindris gardaqmna magegmilebel cilindrad, 

roca na Tesaobis sibrtye profilur i  sibrtyea. naTesauri Sesabamisobis  dasamyareblad 

saWiroa monaTesave wertilTa wyvilic.  

A  wertilis monaTesave wertilis SerCevisas unda gaviTvaliswinoT, rom   A'B 

'  da C'D'  RerZebi erTmaneTis toli iqneba . 

ganisazRvreba ra magegmilebeli cilindris horizonta luri gegmili, 

frontaluri gegmilis ageba siZneles aRar warmoadgens.  

gardavqmnaT elifsuri hiperboloidi  brunvis  hiperboloidad. Aamocanis 

gamartivebis mizniT naTesaobis sibrtyed SevirCioT frontaluri sibrtye. naTesaobis 

mimarTuleba ki _  naTesaobis sibrtyis marTobulad.   

Nnaxazze Sesrulebuli ageba uzrunvelyofs elifsis gardaqmnas iseT wrewirSi, 

romlis diametric elifsis didi diametris tolia. Aam SemTxvevaSi brunvis  

P0
1 

X12 

A1 
A'1 B1 

C1 

O1 

D1 

C'1 

D'1 

O'1 B'1 
45º 

O2 O'2 

P0
2 

N  
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hiperboloidis frontaluri gegmili emTxveva mocemuli elifsuri hiperboloidis 

frontalur gegmils.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

naTesaobis sibrtyis ganxilulma SerCevam Tavidan agvacila is Sromatevadi 

samuSao, romelic  mocemuli zedapiris frontaluri gegmilis(lekaluri  mrudis)  

agebasTan  iyo dakavSirebuli.  

Mmeore rigis zedapirebis TanakveTis wiris agebaSi sivrcis naTe sauri gardaqmnis 

gamoyenebas maSin aqvs azri, Tu kveTaSi monawile orive zedapiri erTdroulad 

gardaiqmneba brunvis zedapirSi. Ees ki mxolod maSin aris SesaZlebeli, Tu orive 

zedapiris RerZebi urTierTparaleluria da RerZebis marTobul kveTaSi miRebuli 

brtyeli kv eTebi erTmaneTis msgavs da msgavsebulad ganlagebul elifsebs warmoadgens. 

ganvixiloT samRerZiani elifsoidisa da elifsuri paraboloidis kveTa. 

naTesaobis sibrtyed SevirCioT profilis sibrtye. Aam SemTxvevaSi naTesaobis 

mimarTuleba naTesaobis sibrtyis marTobuli a. 
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daskvna  

 

sxvadasxva geometriuli amocanebis amoxsnisas xSirad gvixdeba gadasvla erTi 

geometriuli figuridan mis garkveul saxecvlilebasTan. magaliTad, mxazvelobiT 

geometriaSi sivrceSi mdebare figurebis anasaxebs ganvixilavT da am anasaxebze 

moqmedebebis SesrulebiT vwyvetT sivrciT amocanebs.  sivrcis naTesauri gardaqmna ki 

mniSvnelovnad amartivebs mxazvelobiTi geometriis sakmaod rTul amocanebs. 
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ʇʃʆʉʂʆʉʊʀ ɺʊʆʈʆɻʆ ʈʗɼɸ ʆɹʆɹʑɽʅʅʆɻʆ ʊʀʇɸ 

ʊ. ɹʝʨʠʜʟʝ 

ʈʝʟʶʤʝ 

 

ʇʦ ʨʘʟʥʦʦʙʨʘʟʠʶ ʬʦʨʤ ʠ ʧʦ ʨʦʣʠ ʩʦʟʜʘʥʠʷ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʬʠʛʫʨ, ʧʣʦʩʢʦʩʪʠ 

ʟʘʥʠʤʘʶʪ ʦʩʦʙʦʝ ʤʝʩʪʦ. ɻʝʦʤʝʪʨʠʯʝʩʢʦʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ, ʢʦʪʦʨʦʝ ʠʟʫʯʘʝʪ ʧʨʦʝʢʮʠʦʥʥʘʷ 

ʛʝʦʤʝʪʨʠʷ, ʥʝ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʪʦʣʴʢʦ ʧʣʦʩʢʠʤʠ ʦʙʣʘʩʪʷʤʠ. ʈʘʩʩʤʦʪʨʝʥʦ ʧʝʨʩʧʝʢʪʠʚʥʦ-

ʘʬʠʥʥʦʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʢʦʪʦʨʦʝ ʯʘʩʪʦ ʷʚʣʷʝʪʩʷ ʝʜʠʥʩʪʚʝʥʥʳʤ 

ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ ʤʝʪʦʜʦʤ ʨʝʰʝʥʠʷ ʥʝʢʦʪʦʨʳʭ ʧʦʟʠʮʠʦʥʥʳʭ ʠ ʤʝʪʨʠʯʝʩʢʠʭ ʟʘʜʘʯ 

ʥʘʯʝʨʪʘʪʝʣʴʥʦʡ ʛʝʦʤʝʪʨʠʠ. 

 

 

 

PLANE OF THE SECOND SERIES OF THE GENERALIZED TYPE  

T. Beridze 

Summary 

 

According to diversity of forms  and  the role of creation geometrical figures   surfaces 

occupy a special  place in Geometry. Geometrical transformations, witch are  examined in  

projective geometry , are not limited   with  flat fields. There is  considered perspective-affine 

transformation of space, witch often represents the only  reasonable method in solution of  some  

positional and metric tasks of descriptive Geometry.  

 

 

 

 

 

 

 

 



22 

 

 

                    GTU                 TRANSPORT AND                              #85   

Transport  and  Mechanical        #4 (19)           2010     Departmentôs of  Scientific  

  Engineering Department                                     and Research Centre  

                     www.gtu.ge               MACHINEBUILDING                    PRINT  MEDIA  

T: 68-82 

  UDK 634. 0.36 

 

ɺʃʀʗʅʀɽ ʇʆɺɽʈʍʅʆʉʅʆ-ɸʂʊʀɺʅʓʍ ʉʄɸɿʓɺɸʖʑʀʍ 

ɺɽʑɽʉʊɺ ʅɸ ʊɽʂʋʏɽʉʊʔ ʉʊʈʋɾɽʏʅʆ ʂʃɽɽɺʓʍ ʉʄɽʉɽʁ 

ɹ.ʀ. ɹʦʢʦʣʠʰʚʠʣʠ, ɿ.ʀ. ɹʘʣʠʘʰʚʠʣʠ 

(ɻʨʫʟʠʥʩʢʠʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʄ. ʂʦʩʪʘʚʘ 77, 0175, 

ʊʙʠʣʠʩʠ, ɻʨʫʟʠʷ) 

 

ʈʝʟʶʤʝ: ɺ ʧʦʣʫʯʝʥʠʠ ʢʘʯʝʩʪʚʝʥʥʳʭ ʧʨʦʬʠʣʴʥʳʭ ʠʟʜʝʣʠʡ ʠʟ ʩʪʨʫʞʝʯʥʦ-ʢʣʝʝʚʳʭ ʩʤʝʩʝʡ 

ʧʫʪʝʤ ʧʨʝʩʩʦʚʘʥʠʷ ʨʝʰʘʶʱʫʶ ʨʦʣʴ ʠʛʨʘʝʪ ʪʝʢʫʯʝʩʪʴ ʧʨʝʩʩʤʘʩʩʳ, ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ 

ʩʚʷʟʘʥʘ ʩ ʚʥʫʪʨʝʥʥʠʤ ʪʨʝʥʠʝʤ ʤʝʞʜʫ ʯʘʩʪʠʮʘʤʠ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʚʣʠʷʥʠʷ 

ʨʘʟʣʠʯʥʳʭ ʧʦʚʝʨʭʥʦʩʪʥʦ-ʘʢʪʠʚʥʳʭ ʜʦʙʘʚʦʢ ʚ ʩʤʝʩʠ ʜʣʷ ʫʤʝʥʴʰʝʥʠʷ ʪʨʝʥʠʷ ʤʝʞʜʫ 

ʯʘʩʪʠʮʘʤʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʦʚʝʨʭʥʦʩʪʥʦ-ʘʢʪʠʚʥʳʝ ʚʝʱʝʩʪʚʘ, ʢʦʤʧʦʟʠʮʠʠ, ʩʪʠʨʦʣʴ, ʚʝʣʠʯʠʥʘ 

ʪʝʢʫʯʝʩʪʠ, ʯʠʩʪʘʷ ʩʪʨʫʞʢʘ, ʜʘʚʣʝʥʠʝ ʧʨʝʩʩʦʚʘʥʠʷ.   

                      

ɺɺɽɼɽʅʀɽ 

ʊʝʢʫʯʝʩʪʴ ʧʨʝʩʩʤʘʪʝʨʠʘʣʘ ʚ ʦʩʥʦʚʥʦʤ ʟʘʚʠʩʠʪ ʦʪ ʚʥʫʪʨʝʥʥʝʛʦ ʪʨʝʥʠʷ ʤʝʞʜʫ 

ʯʘʩʪʠʮʘʤʠ ʠ ʜʦʣʞʥʘ ʚʦʟʨʘʩʪʘʪʴ ʩ ʝʝ ʫʤʝʥʴʰʝʥʠʝʤ. ɺ ʩʪʨʫʞʝʯʥʦ-ʢʣʝʝʚʦʡ ʩʤʝʩʠ ʥʝʢʦʪʦʨʦʝ 

ʩʤʘʟʳʚʘʶʱʝʝ ʜʝʡʩʪʚʠʝ ʦʢʘʟʳʚʘʝʪ ʞʠʜʢʘʷ ʢʣʝʷʱʘʷ ʩʤʦʣʘ, ʜʦʙʘʚʣʷʝʤʦʡ ʚ ʩʪʨʫʞʢʫ, ʦʜʥʘʢʦ 

ʦʥʘ ʩʦʚʝʨʰʝʥʥʦ ʥʝʜʦʩʪʘʪʦʯʥʘ ʧʨʠ ʦʙʳʯʥʦʤ ʩʦʜʝʨʞʘʥʠʠ ʩʤʦʣʳ ʚ ʩʪʨʫʞʢʝ. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʩʤʘʟʦʯʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʤʘʩʝʣ ʧʨʠ ʨʘʙʦʪʝ ʚ ʫʩʣʦʚʠʷʭ 

ʚʳʩʦʢʠʭ ʜʘʚʣʝʥʠʡ ʥʘʭʦʜʷʪ ʧʨʠʤʝʥʝʥʠʝ ʜʦʙʘʚʢʠ ʨʘʟʣʠʯʥʳʭ ʧʦʚʝʨʭʥʦʩʪʥʦ-ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ 

(ʇɸɺ). ɸʙʩʦʨʙʠʨʫʷʩʴ ʥʘ ʪʨʫʱʠʭʩʷ ʧʦʚʝʨʭʥʦʩʪʷʭ, ʪʘʢʠʝ ʜʦʙʘʚʢʠ ʧʨʝʜʦʪʚʨʘʱʘʶʪ 

ʩʦʧʨʠʢʦʩʥʦʚʝʥʠʝ ʵʪʠʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʠ ʩʦʭʨʘʥʷʶʪ ʤʝʞʜʫ ʥʠʤʠ ʧʣʝʥʢʫ ʩʤʘʟʢʠ ʜʘʞʝ ʚ 

ʫʩʣʦʚʠʷʭ ʚʳʩʦʢʠʭ ʥʘʛʨʫʟʦʢ. 
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 ʆʉʅʆɺʅɸʗ ʏɸʉʊʔ 

 ʇʦʩʢʦʣʴʢʫ ʦʙʳʯʥʦ ʨʝʯʴ ʠʜʝʪ ʦʙ ʫʣʫʯʰʝʥʠʠ ʨʘʙʦʪʳ ʩʤʘʟʦʯʥʳʭ ʤʘʩʝʣ ʚ ʫʩʣʦʚʠʷʭ 

ʚʳʩʦʢʠʭ ʥʘʛʨʫʟʦʢ, ʜʣʷ ʵʪʦʡ ʮʝʧʠ ʦʙʳʯʥʦ ʧʨʠʤʝʥʷʶʪ ʧʦʚʝʨʭʥʦʩʪʥʦ-ʘʢʪʠʚʥʳʝ ʚʝʱʝʩʪʚʘ, 

ʨʘʩʪʚʦʨʠʤʳʝ ʚ ʤʘʩʣʘʭ. 

ɺ ʥʘʰʝʤ ʩʣʫʯʘʝ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʩʤʘʟʳʚʘʶʱʝʛʦ ʜʝʡʩʪʚʠʷ ʤʦʯʝʚʠʜʥʦ-ʬʦʨʤʘʣʴʜʝʛʠʜʥʦʡ 

ʩʤʦʣʳ ʨʝʯʴ ʤʦʛʣʘ ʠʜʪʠ ʦ ʚʦʜʦʨʘʩʪʚʦʨʠʤʳʭ ʇɸɺ. 

ɺ ʢʘʯʝʩʪʚʝ ʪʘʢʦʚʳʭ ʤʦʛʫʪ ʧʨʠʤʝʥʷʪʴʩʷ ʨʘʟʣʠʯʥʳʝ ʚʝʱʝʩʪʚʘ ʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʤʳʣʘ, 

ʦʙʨʘʟʫʶʱʠʝ ʚ ʚʦʜʝ ʨʘʩʪʚʦʨʠʤʳʝ ʧʦʣʫʢʦʣʣʦʠʜʥʳʝ ʤʠʮʝʣʷʨʥʳʝ ʨʘʩʪʚʦʨʳ, ʙʝʣʢʠ ʠ ʫʛʣʝʚʦʜʘ, 

ʷʚʣʷʶʱʠʝʩʷ ʪʠʧʠʯʥʳʤʠ ʢʦʣʣʦʠʜʘʤʠ ʠ, ʥʘʢʦʥʝʮ, ʦʨʛʘʥʠʯʝʩʢʠʝ ʢʠʩʣʦʪʳ, ʩʧʠʨʪʳ ʠ ʜʨ. 

ʩʦʝʜʠʥʝʥʠʷ ʤʦʣʝʢʫʣʷʨʥʦ ʨʘʩʪʚʦʨʠʤʳʝ ʚ ʚʦʜʝ. 

ɺ ʥʘʰʠʭ ʦʧʳʪʘʭ ʚ ʢʘʯʝʩʪʚʝ ʧʦʚʝʨʭʥʦʩʪʥʦ-ʘʢʪʠʚʥʳʭ ʜʦʙʘʚʦʢ ʙʳʣʠ ʠʩʧʨʦʙʦʚʘʥʳ 

ʩʫʣʴʬʦʥʘʪ, ʫʢʩʫʩʥʘʷ ʢʠʩʣʦʪʘ, ʩʫʣʴʬʠʪʥʦ-ʩʧʠʨʪʦʚʘʷ ʙʘʨʜʘ, ʚ ʪʘʢʞʝ ʩʤʘʟʦʯʥʳʝ ʤʘʩʣʘ ʠ ʜʨ. 

ʚʝʱʝʩʪʚʘ. 

ʈʘʩʪʚʦʨ ʩʫʣʴʬʦʥʘʪʘ ʠ ʫʢʩʫʩʥʘʷ ʢʠʩʣʦʪʘ ʧʨʠʤʝʥʷʣʠʩʴ ʜʣʷ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ 

ʩʪʨʫʞʢʠ ʧʝʨʝʜ ʩʤʝʰʠʚʘʥʠʝ ʝʝ ʩʦ ʩʚʷʟʫʶʱʠʤ. 

ʇɸɺ ʚʥʦʩʠʣʦʩʴ ʚ ʢʦʣʠʯʝʩʪʚʘʭ 1, 2, 3% ʦʪ ʚʝʩʘ ʩʪʨʫʞʢʠ, ʩʦʜʝʨʞʘʥʠʝ ʩʤʦʣʳ ʚ ʩʤʝʩʠ 

ʩʦʩʪʘʚʣʷʣʦ 15%. 

ʉʫʱʝʩʪʚʝʥʥʦʛʦ ʧʦʚʳʰʝʥʠʷ ʪʝʢʫʯʝʩʪʠ ʩʪʨʫʜʝʯʥʦ-ʢʣʝʝʚʳʭ ʩʤʝʩʠ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ ʩʪʨʫʞʢʠ ʩʫʣʴʬʦʥʘʪʦʤ ʠ ʫʢʩʫʩʥʦʡ ʢʠʩʣʦʪʦʡ ʦʪʤʝʯʝʥʦ ʥʝ ʙʳʣʦ. 

ʉʫʣʴʬʠʪʥʦ-ʩʧʠʨʪʦʚʘʷ  ʙʘʨʜʘ,  ʚ  ʢʘʯʝʩʪʚʝ  ʇɸɺ ʚʚʦʜʠʣʘʩʴ  ʚ ʩʪʨʫʞʢʫ  ʚ  ʢʦʣʠʯʝʩʪʚʝ  

5-2,5%, ʩʯʠʪʘʷ ʥʘ ʩʫʭʦʝ ʚʝʱʝʩʪʚʦ ʙʘʨʜʷʥʦʛʦ ʢʦʥʮʝʥʪʨʘʪʘ. 

ʇʦʩʣʝ ʩʤʝʰʠʚʘʥʠʷ ʩ ʙʘʨʜʦʡ ʩʪʨʫʞʢʘ ʚʳʜʝʨʞʠʚʘʣʘʩʴ ʚ ʢʦʤʥʘʪʥʳʭ ʫʩʣʦʚʠʷʭ ʜʦ 

ʧʨʠʦʙʨʝʪʝʥʠʷ ʨʘʚʥʦʚʝʩʥʦʡ ʚʣʘʞʥʦʩʪʠ, ʘ ʟʘʪʝʤ ʩʤʝʰʠʚʘʣʘʩʴ ʩ ʢʣʝʷʱʝʡ ʩʤʦʣʦʡ ʄ-60. 

ʀʩʧʳʪʘʥʠʷ ʥʘ ʪʝʢʫʯʝʩʪʴ ʜʘʣʠ ʩʣʝʜʫʶʱʠʝ ʨʝʟʫʣʴʪʘʪʳ. 

ʇʨʠ ʤʘʢʩʠʤʘʣʴʥʦʤ ʫʜʝʣʴʥʦʤ ʜʘʚʣʝʥʠʠ ʚ 160 ʢʛ/ʩʤ2 ʦʙʳʯʥʘʷ ʩʤʝʩʴ ʩʪʨʫʞʢʠ ʩ 15% 

ʩʤʦʣʳ ʄ60 ʠʤʝʣʘ ʧʦʢʘʟʘʪʝʣʴ ʪʝʢʫʯʝʩʪʠ 37 ʤʤ. 

ʇʨʠ ʪʝʭ ʞʝ ʫʩʣʦʚʠʷʭ, ʥʦ ʧʦʩʣʝ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ ʩ ʩʫʣʴʬʠʪʥʦ-ʩʧʠʨʪʦʚʦʡ 

ʙʘʨʜʦʡ, ʧʦʢʘʟʘʪʝʣʴ ʪʝʢʫʯʝʩʪʠ ʩʤʝʩʠ ʩʦʩʪʘʚʣʷʣ 42 ʤʤ, ʪ.ʝ. ʙʳʣʦ ʧʦʣʫʯʝʥʦ ʣʠʰʴ ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ 

ʧʦʚʳʰʝʥʠʝ ʧʦʢʘʟʘʪʝʣʷ ʪʝʢʫʯʝʩʪʠ. 

ʊʦʯʥʦ ʪʘʢʞʝ ʥʝ ʜʘʣʘ ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʧʦʚʳʰʝʥʠʷ ʧʦʢʘʟʘʪʝʣʷ ʪʝʢʫʯʝʩʪʠ ʩʪʨʫʞʝʯʥʦ-

ʢʣʝʝʚʦʡ ʩʤʝʩʠ ʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʘʷ ʦʙʨʘʙʦʪʢʘ ʩʪʨʫʞʢʠ ʩʤʘʟʦʯʥʳʤʠ ʤʘʩʣʘʤʠ, ʚ ʯʘʩʪʥʦʩʪʠ, 

ʪʘʣʦʚʦʡ ʦʣʠʬʦʡ ʠ ʟʠʤʥʠʤ ʘʚʪʦʣʦʤ, ʚ ʢʦʣʠʯʝʩʪʚʘʭ ʜʦ 5% ʦʪ ʚʝʩʘ ʩʪʨʫʞʢʠ. 

ʎʝʣʴʶ ʪʘʢʦʡ ʦʙʨʘʙʦʪʢʠ ʙʳʣʦ ʩʦʟʜʘʥʠʝ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʩʪʨʫʞʢʠ ʪʦʥʢʦʡ ʤʘʩʣʷʥʦʡ 

ʧʣʝʥʢʠ, ʧʨʝʧʷʪʩʪʚʫʶʱʝʡ ʚʧʠʪʳʚʘʥʠʶ ʚ ʩʪʨʫʞʢʫ ʩʤʦʣʳ ʧʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ. 
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ʇʨʝʜʧʦʣʘʛʘʣʦʩʴ, ʯʪʦ ʧʦʩʢʦʣʴʢʫ ʜʣʷ ʦʧʳʪʦʚ ʚʳʙʨʘʥʳ ʤʘʩʣʘ ʩ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʳʩʦʢʦʡ 

ʚʷʟʢʦʩʪʴʶ, ʧʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʦʥʠ ʥʝ ʙʫʜʫʪ ʩʠʣʴʥʦ ʚʧʠʪʳʚʘʪʴʩʷ ʚ ʩʪʨʫʞʢʫ, ʠ ʦʩʪʘʥʫʪʩʷ 

ʥʘ ʥʝʡ ʚ ʚʠʜʝ ʪʦʥʢʦʡ ʧʣʝʥʢʠ. ɺ ʜʘʣʴʥʝʡʰʝʤ, ʧʨʠ ʥʘʛʨʝʚʘʥʠʠ ʧʨʝʩʩʤʘʩʩʳ ʜʣʷ ʧʦʣʠʤʝʨʠʟʘʮʠʠ 

ʩʤʦʣʳ ʤʘʩʣʘ ʜʦʣʞʥʳ ʤʠʛʨʠʨʦʚʘʪʴ ʚ ʩʪʨʫʞʢʫ, ʥʝ ʤʝʥʷʷ ʘʜʛʝʟʠʠ ʩʤʦʣʳ ʢ ʜʨʝʚʝʩʠʥʝ. 

ʆʧʳʪ ʧʦʢʘʟʘʣ, ʯʪʦ ʜʘʞʝ ʧʨʠ ʜʦʙʘʚʣʝʥʠʠ ʢ ʩʪʨʫʞʢʝ ʜʦ 5% ʩʤʘʟʦʯʥʳʭ ʤʘʩʝʣ, 

ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʧʦʚʳʰʝʥʠʷ ʪʝʢʫʯʝʩʪʠ ʩʤʝʩʠ ʥʝ ʧʨʦʠʩʭʦʜʠʪ. ɼʘʣʴʥʝʡʰʝʝ ʫʚʝʣʠʯʝʥʠʝ 

ʩʦʜʝʨʞʘʥʠʷ ʤʘʩʝʣ ʥʝ ʠʤʝʣʦ ʩʤʳʩʣʘ, ʚʚʠʜʫ ʥʝʠʟʙʝʞʥʦʛʦ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʚʣʠʷʥʠʷ ʝʛʦ ʥʘ 

ʧʨʦʯʥʦʩʪʴ ʩʢʣʝʠʚʘʥʠʷ. 

 ʅʝ ʜʘʣʠ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʠ ʦʧʳʪʳ ʧʦ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ 

ʜʨʝʚʝʩʥʦʡ ʩʪʨʫʞʢʠ ʜʠʙʫʪʠʣʬʪʘʣʘʪʦʤ. 

ɼʠʙʫʪʠʣʬʪʘʣʘʪ ʥʘʥʦʩʠʣʠ ʥʘ ʩʪʨʫʞʢʫ ʨʘʩʧʳʣʝʥʠʝʤ ʚ ʢʦʣʠʯʝʩʪʚʘʭ: 1, 2 ʠ 3% ʦʪ ʝʝ ʚʝʩʘ. 

ʇʦʜ ʜʝʡʩʪʚʠʝʤ ʵʪʦʛʦ ʧʣʘʩʪʠʬʠʢʘʪʦʨʘ ʩʪʨʫʞʢʘ ʫʞʝ ʯʝʨʝʟ 15 ʤʠʥʫʪ ʩʪʘʥʦʚʠʣʘʩʴ ʟʘʤʝʪʥʦ ʙʦʣʝʝ 

ʧʣʘʩʪʠʯʥʦʡ ʥʘ ʦʱʫʧʴ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʥʝʦʙʨʘʙʦʪʘʥʥʦʡ. 

ʇʦʩʣʝ ʯʘʩʦʚʦʡ ʚʳʜʝʨʞʢʠ ʧʣʘʩʪʠʬʠʮʠʨʦʚʘʥʥʫʶ ʜʠʙʫʪʠʣʬʪʘʣʘʪʦʤ ʩʪʨʫʞʢʫ ʩʤʝʰʠʚʘʣʠ 

ʩʦ ʩʤʦʣʦʡ ʄ-60 ʠ ʦʧʨʝʜʝʣʷʣʠ ʪʝʢʫʯʝʩʪʴ ʧʨʠʛʦʪʦʚʣʝʥʥʦʡ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʩʤʝʩʠ. 

ʂʘʢ ʠ ʚ ʧʨʝʜʳʜʫʱʠʭ ʦʧʳʪʘʭ ʟʘʤʝʪʥʦʛʦ ʫʚʝʣʠʯʝʥʠʷ ʧʦʢʘʟʘʪʝʣʷ ʪʝʢʫʯʝʩʪʠ ʩʤʝʩʠ ʥʝ 

ʥʘʙʣʶʜʘʣʦʩʴ. ʇʦʩʢʦʣʴʢʫ, ʢʘʢ ʠ ʩʤʘʟʦʯʥʳʝ ʤʘʩʣʘ, ʜʠʙʫʪʠʣʬʪʘʣʘʪ ʧʨʝʜʩʪʘʚʣʷʣ ʩʦʙʦʡ 

ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʚʳʩʳʭʘʶʱʫʶ ʞʠʜʢʦʩʪʴ, ʠʜʪʠ ʥʘ ʧʦʚʳʰʝʥʠʝ ʝʛʦ ʚ ʙʦʣʴʰʠʭ ʢʦʣʠʯʝʩʪʚʘʭ ʥʝ 

ʠʤʝʣʦ ʩʤʳʩʣʘ ʠʟ-ʟʘ ʥʝʠʟʙʝʞʥʦʛʦ ʩʥʠʞʝʥʠʷ ʧʨʦʯʥʦʩʪʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʨʝʩʩʦʚʘʥʥʳʭ ʠʟʜʝʣʠʡ. 

ɺʤʝʩʪʝ ʩ ʪʝʤ, ʤʦʞʥʦ ʙʳʣʦ ʦʧʘʩʘʪʴʩʷ, ʯʪʦ ʚʚʝʜʝʥʠʝ ʚ ʩʪʨʫʞʢʫ ʥʝʙʦʣʴʰʠʭ ʢʦʣʠʯʝʩʪʚ 

ʩʤʘʟʦʯʥʳʭ ʤʘʩʝʣ ʠʣʠ ʜʠʙʫʪʠʣʬʪʘʣʘʪʘ ʥʝʜʦʩʪʘʪʦʯʥʦ, ʯʪʦʙʳ ʧʨʝʜʫʧʨʝʜʠʪʴ ʩʠʣʴʥʦʝ ʚʧʠʪʳʚʘʥʠʝ 

ʩʪʨʫʞʢʦʡ ʩʤʦʣʳ. 

ʇʨʝʜʩʪʘʚʣʷʣʘ ʧʦʵʪʦʤʫ ʠʥʪʝʨʝʩ ʧʦʧʳʪʢʘ ʛʠʜʨʦʬʦʙʠʟʘʮʠʠ ʩʪʨʫʞʢʠ ʪʘʢʠʤ ʚʝʱʝʩʪʚʦʤ, 

ʢʦʪʦʨʦʝ ʧʨʠ ʥʘʛʨʝʚʘʥʠʠ (ʚʦ ʚʨʝʤʷ ʧʨʝʩʩʦʚʘʥʠʷ) ʙʳʣʦ ʙʳ ʩʧʦʩʦʙʥʦ ʦʪʚʝʨʜʝʚʘʪʴ, ʥʝ ʚʳʟʳʚʘʷ 

ʩʥʠʞʝʥʠʷ ʧʨʦʯʥʦʩʪʠ ʧʨʝʩʩʦʚʘʥʥʦʛʦ ʠʟʜʝʣʠʷ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʥʝ ʟʘʪʚʝʨʜʝʚʘʶʱʠʭ ʩʤʘʟʦʯʥʳʭ 

ʤʘʩʝʣ ʠ ʜʠʙʫʪʠʣʬʪʘʣʘʪʘ, ʪʘʢʦʝ ʚʝʱʝʩʪʚʦ ʤʦʞʥʦ ʙʳʣʦ ʙʳ ʚʥʝʩʪʠ ʚ ʩʦʩʪʘʚ ʚ ʟʥʘʯʠʪʝʣʴʥʦ 

ʙʦʣʴʰʠʭ ʢʦʣʠʯʝʩʪʚʘʭ, ʜʦʩʪʘʪʦʯʥʳʭ ʜʣʷ ʧʦʣʥʦʛʦ ʦʙʚʦʣʘʢʠʚʘʥʠʷ ʚʩʝʭ ʩʪʨʫʞʝʢ. 

ɺ ʢʘʯʝʩʪʚʝ ʪʘʢʦʛʦ ʚʝʱʝʩʪʚʘ ʥʘʤʠ ʙʳʣ ʚʳʙʨʘʥ ʩʪʠʨʦʣ. 

ʉʪʠʨʦʣ ʠʣʠ ʚʠʥʠʣʙʝʥʟʦʣ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʘʨʦʤʘʪʠʯʝʩʢʦʝ ʩʦʝʜʠʥʝʥʠʝ. ʇʨʠ 

ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʩʪʠʨʦʣ ʤʝʜʣʝʥʥʦ ʩʘʤʦʧʨʦʠʟʚʦʣʴʥʦ ʧʦʣʠʤʝʨʠʟʫʝʪʩʷ, ʧʨʠ ʥʘʛʨʝʚʘʥʠʠ 

ʞʝ ʧʦʣʠʤʝʨʠʟʘʮʠʷ ʧʨʦʠʩʭʦʜʠʪ ʙʳʩʪʨʦ. ɼʣʷ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʧʦʣʠʤʝʨʠʟʘʮʠʠ ʚʦ ʚʨʝʤʷ  
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ʭʨʘʥʝʥʠʷ ʠ ʧʝʨʝʚʦʟʢʠ ʪʦʚʘʨʥʳʡ ʩʪʠʨʦʣ ʦʙʳʯʥʦ ʚʳʧʫʩʢʘʝʪʩʷ ʩ ʜʦʙʘʚʢʦʡ ʠʥʛʠʙʠʪʦʨʦʚ, ʯʘʱʝ 

ʚʩʝʛʦ ʛʠʜʨʦʭʠʥʦʥʘ. 

ɺ ʥʘʰʠʭ ʦʧʳʪʘʭ ʩʪʠʨʦʣ (ʥʝ ʩʦʜʝʨʞʘʱʠʡ ʠʥʛʠʙʠʪʦʨʘ) ʚʚʦʜʠʣʩʷ ʚ ʩʪʨʫʞʢʫ ʚ ʢʦʣʠʯʝʩʪʚʝ 

5, 10, 15% ʦʪ ʝʝ ʚʝʩʘ. ʅʘʥʝʩʝʥʠʝ ʚʳʧʦʣʥʷʣʦʩʴ ʨʘʩʧʳʣʝʥʠʝʤ. ʇʦʩʣʝ ʧʝʨʝʤʝʰʠʚʘʥʠʷ 

ʩʤʦʯʝʥʥʘʷ ʩʪʠʨʦʣʦʤ ʩʪʨʫʞʢʘ ʧʦʤʝʱʘʣʘʩʴ ʚ ʵʢʩʠʢʘʪʦʨ ʜʣʷ ʚʳʟʨʝʚʘʥʠʷ, ʪ.ʝ. ʯʘʩʪʠʯʥʦʡ 

ʧʦʣʠʤʝʨʠʟʘʮʠʠ ʩʪʠʨʦʣʘ. ɺʳʟʨʝʚʘʥʠʝ ʧʨʦʜʦʣʞʘʣʦʩʴ 48 ʯʘʩʦʚ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʪʝʤʧʝʨʘʪʫʨʥʳʭ 

ʫʩʣʦʚʠʷʭ (ʦʪ 20 ʜʦ 60ʉ̄). 

ʇʦʩʣʝ ʵʪʦʛʦ ʩʪʨʫʞʢʘ ʩʤʝʰʠʚʘʣʘʩʴ ʩʦ ʩʤʦʣʦʡ ʄ-60 (15%) ʠ ʧʨʦʠʟʚʦʜʠʣʦʩʴ ʦʧʨʝʜʝʣʝʥʠʝ 

ʪʝʢʫʯʝʩʪʠ ʩʤʝʩʠ. 

ʂʘʢ ʠ ʚ ʧʨʝʜʳʜʫʱʠʭ ʩʣʫʯʘʷʭ, ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʫʚʝʣʠʯʝʥʠʷ ʧʦʢʘʟʘʪʝʣʷ ʪʝʢʫʯʝʩʪʠ, ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʥʝʦʙʨʘʙʦʪʘʥʥʦʡ ʩʪʨʫʞʢʦʡ, ʥʝ ʥʘʙʣʶʜʘʣʦʩʴ. ʀʣʣʶʩʪʨʘʮʠʝʡ ʩʢʘʟʘʥʥʦʛʦ ʤʦʞʝʪ 

ʩʣʫʞʠʪʴ ʛʨʘʬʠʢ ʥʘ ʨʠʩ. 1, ʥʘ ʢʦʪʦʨʦʤ ʧʨʠʚʝʣʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʥʝʢʦʪʦʨʦʡ ʯʘʩʪʠ ʵʪʠʭ ʦʧʳʪʦʚ. 

 

 

  

  

 

 

 

 

 

 

 

 

 

 

ʈʠʩ. 1. ɿʘʚʠʩʠʤʦʩʪʴ ʧʦʢʘʟʘʪʝʣʷ ʪʝʢʫʯʝʩʪʠ ʬʨʘʢʮʠʠ 6 ï 4+15% ʄ-60 ʦʪ  

                        ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ ʧʨʠ ʩʦʜʝʨʞʘʥʠʷʭ ʨʘʟʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʩʪʠʨʦʣʘ. 
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ʋʤʝʥʴʰʝʥʠʝ ʪʨʝʥʠʷ ʤʝʞʜʫ ʜʚʫʤʷ ʪʨʫʱʠʤʠʩʷ ʧʦʚʝʨʭʥʦʩʪʷʤʠ ʢʘʢ ʠʟʚʝʩʪʥʦ, ʚʦʟʤʦʞʥʦ, ʥʝ 

ʪʦʣʴʢʦ ʟʘ ʩʯʝʪ ʩʤʘʟʦʯʥʳʭ ʞʠʜʢʦʩʪʝʡ, ʥʦ ʠ ʟʘ ʩʯʝʪ ʧʦʨʦʰʢʦʚ, ʦʙʣʘʜʘʶʱʠʭ ʤʘʣʳʤ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ 

ʩʜʚʠʛʫ, ʥʘʧʨʠʤʝʨ, ʛʨʘʬʠʪʘ, ʪʘʣʴʢʘ ʠ ʪ.ʧ. 

ʉ ʮʝʣʴʶ ʦʧʨʦʙʦʚʘʥʠʷ ʠ ʵʪʦʛʦ ʩʨʝʜʩʪʚʘ ʙʳʣʠ ʚʳʧʦʣʥʝʥʳ ʦʧʨʝʜʝʣʝʥʠʷ ʪʝʢʫʯʝʩʪʠ ʩʪʨʫʞʝʯʥʦ-

ʢʣʝʝʚʳʭ ʩʤʝʩʝʡ ʜʦʙʘʚʢʦʡ ʢ ʥʠʤ ʧʦʨʦʰʢʘ ʪʘʣʴʢʘ. 

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʩʨʘʚʥʠʤʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʦʧʨʝʜʝʣʝʥʠʷ ʪʝʢʫʯʝʩʪʠ ʯʠʩʪʦʡ 

ʩʪʨʫʞʢʝ ʙʝʟ ʜʦʙʘʚʣʝʥʠʷ ʢ ʥʝʡ ʩʚʷʟʫʶʱʝʛʦ ʠ ʪʘʣʴʢʘ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʧʳʪʘʥʠʡ ʧʦʢʘʟʘʥʳ ʥʘ ʨʠʩ. 2. 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

ʈʠʩ.  2. 

ʍʘʨʘʢʪʝʨʥʦ, ʯʪʦ ʜʦʙʘʚʢʘ ʢ ʩʪʨʫʞʢʝ ʪʘʣʴʢʘ (9%) ʙʝʟ ʩʚʷʟʫʶʱʝʛʦ (ʢʨʠʚʘʷ 3, ʩʤ. ʨʠʩ. 2) 

ʜʘʝʪ ʙʦʣʝʝ ʚʳʩʦʢʠʡ ʧʦʢʘʟʘʪʝʣʴ ʪʝʢʫʯʝʩʪʠ, ʯʝʤ ʜʦʙʘʚʢʘ 15% ʞʠʜʢʦʡ ʩʤʦʣʳ, ʟʥʘʯʠʪʝʣʴʥʘʷ 

ʯʘʩʪʴ ʢʦʪʦʨʦʡ ʚʧʠʪʳʚʘʝʪʩʷ ʚ ʜʨʝʚʝʩʠʥʫ. ʆʜʥʘʢʦ, ʜʦʙʘʚʢʘ ʚ ʩʪʨʫʞʢʫ ʠ ʩʤʦʣʳ, ʠ ʪʘʣʴʢʘ ʚ 

ʢʦʣʠʯʝʩʪʚʝ ʦʪ 1-5% (ʨʠʩ. 1  
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ʧʦʢʘʟʘʥʳ ʪʦʣʴʢʦ ʥʘʠʙʦʣʝʝ ʭʘʨʘʢʪʝʨʥʳʝ ʠʟ ʧʦʣʫʯʝʥʥʳʭ ʢʨʠʚʳʭ) ʜʘʚʘʣʘ ʧʦʢʘʟʘʪʝʣʴ ʪʝʢʫʯʝʩʪʠ, 

ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʦʪʣʠʯʘʶʱʠʝʩʷ ʦʪ ʧʦʢʘʟʘʪʝʣʝʡ, ʥʘʙʣʶʜʘʚʰʠʭʩʷ ʫ ʩʤʝʩʠ ʩʪʨʫʞʢʠ ʩʦ ʩʤʦʣʦʡ. 

ʆʪʩʫʪʩʪʚʠʝ ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʧʦʚʳʰʝʥʠʷ ʧʦʢʘʟʘʪʝʣʷ ʪʝʢʫʯʝʩʪʠ ʩʪʨʫʞʝʯʥʦ-ʢʣʝʝʚʳʭ 

ʩʤʝʩʝʡ ʧʨʠ ʚʚʝʜʝʥʠʠ ʚ ʵʪʠ ʩʤʝʩʠ ʩʤʘʟʳʚʘʶʱʠʭ ʠ ʧʦʚʝʨʭʥʦʩʪʥʦ-ʘʢʪʠʚʥʳʭ ʜʦʙʘʚʦʢ, ʦʯʝʚʠʜʥʦ, 

ʩʣʝʜʫʝʪ ʦʙʲʷʩʥʠʪʴ ʩʪʨʫʢʪʫʨʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʯʘʩʪʠʮ ʠʟʤʝʣʴʯʝʥʥʦʡ ʜʨʝʚʝʩʠʥʳ. ʉʪʨʫʞʢʘ-

ʦʪʭʦʜʳ ʦʪ ʜʝʨʝʚʦʦʙʨʘʙʘʪʳʚʘʶʱʠʭ ʩʪʘʥʢʦʚ, ʢʘʢ. ʚʧʨʦʯʝʤ, ʠ ʜʨʫʛʠʝ ʚʠʜʳ ʯʘʩʪʠʮ 

ʠʟʤʝʣʴʯʝʥʥʦʡ ʜʨʝʚʝʩʠʥʳ, ʠʤʝʝʪ ʥʝʨʦʚʥʳʝ ʢʨʘʷ ʠ ʰʝʨʦʭʦʚʘʪʳʝ ʧʦʚʝʨʭʥʦʩʪʠ. 

ʇʨʠ ʫʧʣʦʪʥʝʥʠʠ ʧʦʜ ʜʘʚʣʝʥʠʝʤ ʧʨʝʩʩʦʚʘʥʠʷ ʩʜʚʠʛʫ ʯʘʩʪʠʮ ʩʪʨʫʞʢʠ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʜʨʫʛ ʜʨʫʛʘ, ʤʝʰʘʝʪ ʥʝ ʪʦʣʴʢʦ ʥʘʣʠʯʠʝ ʩʠʣ ʪʨʝʥʠʷ, ʥʦ ʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʝ ʟʘʮʝʧʣʝʥʠʝ ʯʘʩʪʠʮ 

ʜʨʫʛ ʟʘ ʜʨʫʛʘ ʠʤʝʶʱʠʤʠʩʷ ʥʘ ʠʭ ʧʦʚʝʨʭʥʦʩʪʠ ʥʝʨʦʚʥʦʩʪʷʤʠ.  

ʆʙʨʘʟʦʚʘʥʠʝ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʯʘʩʪʠʮ ʪʦʥʢʠʭ ʘʜʩʦʨʙʮʠʦʥʥʳʭ ʩʣʦʝʚ ʠʟ ʧʦʚʝʨʭʥʦʩʪʥʦ-

ʘʢʪʠʚʥʳʭ ʠ ʩʤʘʟʳʚʘʶʱʠʭ ʚʝʱʝʩʪʚ ʩʧʦʩʦʙʥʦ ʫʤʝʥʴʰʠʪʴ ʢʦʵʬʬʠʮʠʝʥʪ ʪʨʝʥʠʷ, ʥʦ ʥʝ 

ʩʧʦʩʦʙʥʦ ʧʦʣʥʦʩʪʴʶ ʫʩʪʨʘʥʠʪʴ ʤʝʭʘʥʠʯʝʩʢʦʝ ʟʘʮʝʧʣʝʥʠʝ ʯʘʩʪʠʮ. ʄʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ 

ʠʤʝʥʥʦ ʤʝʭʘʥʠʯʝʩʢʦʝ ʟʘʮʝʧʣʝʥʠʝ ʥʝʨʦʚʥʦʩʪʝʡ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʜʨʝʚʝʩʥʳʭ ʯʘʩʪʠʮ ʷʚʣʷʝʪʩʷ 

ʦʩʥʦʚʥʳʤ ʬʘʢʪʦʨʦʤ, ʦʙʫʩʣʘʚʣʠʚʘʶʱʠʤ ʚʝʩʴʤʘ ʥʠʟʢʫʶ ʪʝʢʫʯʝʩʪʴ ʩʪʨʫʞʝʯʥʦ-ʢʣʝʝʚʳʭ 

ʩʤʝʩʝʡ. 

ʇʦʵʪʦʤʫ, ʚʦ ʚʩʝʭ ʩʣʫʯʘʷʭ ʜʦʙʘʚʢʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʠʭ ʢʦʣʠʯʝʩʪʚ ʩʤʘʟʳʚʘʶʱʠʭ 

ʠʣʠ ʧʦʚʝʨʭʥʦʩʪʥʦ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ ʥʘʙʣʶʜʘʝʪʩʷ ʣʠʰʴ ʥʝʢʦʪʦʨʦʝ ʧʦʚʳʰʝʥʠʝ ʪʝʢʫʯʝʩʪʠ, 

ʦʜʥʘʢʦ ʵʪʦ ʧʦʚʳʰʝʥʠʝ ʚʝʩʴʤʘ ʥʝʟʥʘʯʠʪʝʣʴʥʦ, ʪ.ʢ. ʪʦʣʴʢʦ ʯʘʩʪʴ ʜʨʝʚʝʩʥʳʭ ʯʘʩʪʠʮ, 

ʦʙʣʘʜʘʶʱʠʭ ʥʘʠʙʦʣʝʝ ʛʣʘʜʢʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ, ʧʦʣʫʯʘʝʪ ʜʦʩʪʘʪʦʯʥʫʶ ʩʤʘʟʢʫ.  

 

 

 ɿɸʂʃʖʏɽʅʀɽ 

 

ʆʧʳʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʜʦʙʘʚʣʝʥʠʝ ʧʦʚʝʨʭʥʦʩʪʥʦ-ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ ʚ ʦʩʥʦʚʥʦʤ ʤʘʩʩʝ 

ʩʪʨʫʞʝʢ ʥʝ ʤʦʞʝʪ ʫʩʪʨʘʥʷʪʴ ʤʝʭʘʥʠʯʝʩʢʦʝ ʟʘʮʝʧʣʝʥʠʝ. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʟʥʘʯʠʪʝʣʴʥʦʝ ʧʦʚʳʰʝʥʠʝ ʪʝʢʫʯʝʩʪʠ ʩʪʨʫʞʝʯʥʦ-ʢʣʝʝʚʳʭ ʩʤʝʩʝʡ ʤʦʞʥʦ, 

ʦʯʝʚʠʜʥʦ, ʦʞʠʜʘʪʴ ʣʠʰʴ ʧʨʠ ʫʩʣʦʚʠʠ ʦʙʨʘʟʦʚʘʥʠʷ ʤʝʞʜʫ ʜʨʝʚʝʩʥʳʤʠ ʯʘʩʪʠʮʘʤʠ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʪʦʣʩʪʳʭ ʞʠʜʢʠʭ ʧʨʦʩʣʦʝʢ. ʆʜʥʘʢʦ ʩʦʟʜʘʥʠʝ ʧʦʩʣʝʜʥʠʭ ʧʨʘʢʪʠʯʝʩʢʠ ʚʦʟʤʦʞʥʦ 

ʪʦʣʴʢʦ ʟʘ ʩʯʝʪ ʚʝʱʝʩʪʚ, ʩʧʦʩʦʙʥʳʭ ʧʨʠ ʧʨʝʩʩʦʚʘʥʠʠ ʦʪʚʝʨʞʜʘʪʴʩʷ ʠ ʦʙʨʘʟʦʚʳʚʘʪʴ ʧʨʦʯʥʳʡ 

ʩʢʝʣʝʪ ʩ ʭʦʨʦʰʝʡ ʘʜʛʝʟʠʝʡ ʢ ʜʨʝʚʝʩʠʥʝ, ʪ.ʝ. ʟʘ ʩʯʝʪ ʢʣʝʝʚʳʭ ʚʝʱʝʩʪʚ.  
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zedapirulad aqtiuri sapoxi nivTierebebis  

gavlena webo -burbuSelis narevis denadobaze  

b. boqoliSvili, z. baliaSvili  

reziume 

webo-burbuSelis wnexkompoziciebidan dawnexili xarisxovani nakeTobebis 

misaRebad gadamwyveti mniSvneloba aqvs wnexmasis denadobas, rac Tavis mxriv 

damokidebulia nawilakebs Soris Siga xaxunis sidideze. statiaSi ganxilulia 

sxvadasxva, zedapirulad aqtiuri sapoxi nivTierebebis damatebis gavlena narevSi 

nawilakebs Soris xaxunis Semcirebaze.   

 

IMPACT OF ACTIVE SUR FACE LUBRICANT SUBSTANCES ON THE  

GLUE-CHIP MIXTURE FLOW  

B. Bokolishvili, Z. Baliashvili 

Summary 

To obtain well pressed products from glue-chip press compositions crucial role is given to the 

mixture flow, which in its own part depends on the amount of inner friction between particles. The article 

considers the influence of adding different, surface active lubricant substances for decreasing the friction 

between particles.             
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reziume: aRwerili da gaanalizebulia friqciuli  diskoiani quros SerTvis meqanizmis 

axali konstruqcia, romelic uzrunvelyofs quros SerTvis Zalis stabilurobas. 

konstruqciis siaxles warmoadgens quros Zalovani wredis makompensirebeli meqanizmi, 

romelic xasiaTdeba cvladi gadacemis ricxviT da amiT ganaxorciel ebs diskoebis 

SekumSvis Zalis stabilurobas. moyvanilia formulebi, romlebic akavSireben quros 

diskoebis paketis kumSvis Zalis da makompensirebeli meqanizmis elementebis zomebs. 

sakvanZo sityvebi: friqciuli diskoiani quro, SerTvis Zalis stabiluroba, 

makompensirebeli meqanizmi, cvladi gadacemis ricxvi.  

Sesavali  

Mzambariani SerTvis mowyobilobis mqone friqciuli quro xasiaTdeba arsebiTi 

nakliT: friqciuli wyvilebis moxaxune zedapirebis gacveTis Sedegad klebulobs 

kumSvis Zala. amis gamo moxaxune kontaqtSi mcirdeba SeWidebis maragis koeficienti, 

SeizRudeba friqciuli zesadebebis gacveTis dasaSvebi sidide rac, iwvevs quros 

xangamZleobis Semcirebas [1]. 

ZiriTadi nawili  

friqciuli quros resursis Semcireba gansakuTrebiT gamovlindeba 

mravaldiskoian quroSi, romelSic dasaWeri  diskos svla quros SerTvisas 

ganisazRvreba yvela moxaxune zedapirebis wiriTi gacveTis jamiT.  
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diskoiani friqciuli quros Zalovani wredis optimizaciis kriteriumad 

SerCeulia muSaobis unari  da xangamZleoba  aRniSnuli amocana gadawyvetilia 

diskoebis paketis Ser Tvis axali konstruqciis SemuSavebiT, romelic xasiaTdeba 

cvladi gadacemis ricxviT da uzrunvelyofs diskoebis SekumSvis F Zalis 

stabilurobas damoukideblad moxaxune zedapirebis gacveTis donisa [2]. 

makompensirebeli meqanizmi warmodgenilia nax. 1 gadabmis ordiskoiani quros saxiT. 

quro Seicavs friqciul diskoebs 1, romlebic wamyvan Sualedur diskosTan 19 erTad 

ganlagebulia dasaWer 2 da sayrden 3 diskoebs Soris. diskoebi 2 da 19 

dakavSirebulia  Rarulebiani  SeerTebis  

                                    

                                   nax. 1 

saSualebiT (nax. 1) garsacmTan 4 da sayrden diskosTan 3. berketi 5 TiTis 6 

saSualebiT dakavSirebulia erTis mxriv dasaWeri diskos 2 sawev yunwTan 7, meore 

mxriv ki TiTis 8 meSveobiT garsacmis yunwTan 9. quros amorTva xdeba gamosarTi 

sakisris 10 gamoyenebiT. 

SerTvis makompensirebeli meqanizmi Sedgeba Wokisagan 11, dasaWer cilindrul 

zambarisagan 12, romelic Tavisi torsebiT eyrdnoba garsacms 4 da berkets 14. 

berketis 14 cali mxari saxsrulad aris dakavSirebuli garsacmis 4 yunwTan 1 5 TiTis 

16 saSualebiT. berketis 14 meore mxarSi ki Sesrulebulia grZivi kilo 17, romelSic 

ganlagebulia sabrjen diskosTan 2 SexebaSi myofi dasaWeri gorgolaWi 18. zambaris 12  
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da berketis 14 zomebi (nax.2), RerZis pO wertili wiriTi koordina tebi da 1a  kuTxis 

mniSvneloba SerCeuli da gaangariSebulia iseTnairad, rom diskoebis paketis 1 sawyisi 

sisqis SemTxvevaSi zambaris 12 Zala nP  Seesabamebodes diskoebis paketis 1 SekumSvis 

nominalur Zalas 
1ococ FF = da quros xaxunis momentis nominalur sidides.  

                          

                   nax. 2                                     nax. 3  

paketis 1 kumSvis Zalis ocP  maTanabrebeli meqanizmi muSaobs Semdegnairad (nax. 

3): quro s moxaxune zedapirebis gacveTis Sedegad diskoebis paketis sisqe klebulobs B 

sididiT dasaWeri disko 2 gadaadgildeba sayrdeni diskos 3 mimarTulebiT. berketi 14 

(gorgolaWTan 18 erTad) mobrundeba saaTis isris mimarTulebiT. zambaris 12 sigrZe L , 

matulobs ( 21 LL ­ ); berketis 14 daxris kuTxe 1a  ki klebulobs ( 21 aa­ ). Ees 

iwvevs 
1nF  Zalis modebis mxaris zrdas pO wertilis mimarT. am dros quros diskoebis 

paketis 1 kumSvis Zala ocF  praqtikulad ucvleli rCeba, vinaidan zambaris 12 kumSvis 

Zalis nF  Semcireba (
21 nn FF ­ ) kompensirebulia ocF  Zalis modebis mxaris momatebiT 

pO  wertilis mimarT.  

saangariSo sqemidan (nax. 2 da 3) miRebulia gamosaxulebebi (1) da (2), romlebic 

akavSireben quros diskoebis paketis kumSvis Zalis ocF  sidides da makompensirebeli 

meqanizmis elementebis pnOO  da 2KOp  zomebs:  

                        ZFF noc Ö= ,                             (1)  

      sadac:  Z  - kumSvis zambarebis ricxvia,  

             nF  - TiToeuli zambaris kumSvis Zala.  
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   sadac,  oL  zambaris sigrZea Tavisufal mdgomareobaSi,  

         fR  - zambaris sixiste,  

        pnOO , 2KOp  - mowyobilobis rgolebis geometriuli parametrebi.  

daskvna  

quros realur konstruqciisaTvis formulebis (1) da (2) gamoyenebiT 

Sesrulebuli gaangariSeba gviCvenebs Semdegs: Tu moxaxune wyvilTa jamuri gacveTa B 

pasuxobs pirobas pnOOB 25,0¢ , kumSvis Zalis ocF  sidide meryeobs °5% farglebSi, 

rac faqtiurad ganapirobebs quros xaxunis momentis sakmaris stabilurobas.  
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ʉʆɺɽʈʐɽʅʉʊɺʆɺɸʅʀɽ ʉʀʃʆɺʆʁ ʎɽʇʀ ʌʈʀʂʎʀʆʅʅʆʁ ʄʋʌʊʓ 

ʅ. ɹʘʨʜʟʠʤʘʰʚʠʜʠ,  ɹ. ʏʝʣʠʜʟʝ,  ɻ. ʏʝʣʠʜʟʝ 

ʈʝʟʶʤʝ 

 ʆʧʠʩʘʥʘ ʥʦʚʘʷ ʢʦʥʩʪʨʫʢʮʠʷ ʤʝʭʘʥʠʟʤʘ ʚʢʣʶʯʝʥʠʷ ʬʨʠʢʮʠʦʥʥʦʡ ʜʠʩʢʦʚʦʡ ʤʫʬʪʳ, 

ʢʦʪʦʨʘʷ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʪʘʙʠʣʴʥʦʩʪʴ ʫʩʠʣʠʷ ʚʢʣʶʯʝʥʠʷ ʤʫʬʪʳ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʩʪʝʧʝʥʠ ʠʟʥʦʩʘ 

ʪʨʫʱʠʭʩʷ ʧʦʚʝʨʭʥʦʩʪʝʡ ʜʠʩʢʦʚ ʢ ʫʜʣʠʥʝʥʠʷ ʩʞʠʤʘʶʱʝʡ ʧʨʫʞʠʥʳ, ʯʪʦ ʧʦʚʳʰʘʝʪ 

ʜʦʣʛʦʚʝʯʥʦʩʪʴ ʠ ʥʘʜʝʞʥʦʩʪʴ ʤʫʬʪʳ. ʅʦʚʰʝʩʪʚʦʤ ʢʦʥʩʪʨʫʢʮʠʠ ʷʚʣʷʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ 

ʨʳʯʘʞʥʦʛʦ ʤʝʭʘʥʠʟʤʘ ʩ ʧʝʨʝʤʝʥʥʳʤ ʧʝʨʝʜʘʪʦʯʥʳʤ ʯʠʩʣʦʤ, ʩʧʦʩʦʙʥʦʛʦ ʢʦʤʧʝʥʩʠʨʦʚʘʪʴ 

ʫʤʝʥʴʰʝʥʠʝ ʫʩʠʣʠʷ ʧʨʫʞʠʥʳ ʧʨʠ ʝʝ  ʫʜʣʠʥʝʥʠʠ. ʇʦʣʫʯʝʥʳ ʬʦʨʤʫʣʳ, ʦʧʠʩʳʚʘʶʱʠʝ ʩʚʷʟʴ 

ʚʝʣʠʯʠʥ ʫʩʠʣʠʷ ʩʞʘʪʠʷ ʠ ʨʘʟʤʝʨʦʚ ʵʣʝʤʝʥʪʦʚ ʢʦʤʧʝʠʩʠʨʫʶʱʝʛʦ ʤʝʭʘʥʠʟʤʘ. 

 

PERFECTION OF THE POWER CIRCUIT OF THE  

FRICTION CLUTCH  

N. Bardzimashvili, B. Chelidze, G. Chelidze 

Summary 

We would like to present a newly developed construction of the power circuit of the friction 

clutch, which provides the compression force stability of the clutch disks. The corresponding 

formulas for the calculation of the elements of the construction have been work out. 
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samganzomilebiani sivrcisaTvis    

a. SavguliZe, n. nozaZe  

 (saqarTvelos teqnikuri universiteti, kostavas q.77, 0175 Tbilisi, 

saqarTvelo)  

 

reziume: naSromSi ganxilulia damoukidebeli modelebis sistemis Semadgeneli  a-5 

tipis modelis proeqciuli realizaciis erT -erTi SesaZlo sqema. Ddagegmilebis 

ganxiluli konstruqciuli aparati gamoyenebulia kerZo SemTxvevis dros, rodesac 

hiperboluri wrfivi kongruencia orTogonaluria. amasTan kongruenciis erTi 

direqtrisa d2 incidenturia 2˽-is da marTobulia  1˽-is, xolo meore direqtrisa d1 

aris 1˽ sibrtyis arasakuTrivi wrfe. Aam models SeTavsebuli aqvs dekartes marTkuTxa 

koordinatTa sistema ise, rom d2 emTxveva z-s, sabolood miiReba kompleqsuri naxazi, 

romelic warmoadgens R3 sivrcis orTogo naluri gegmilebis naxazs, Sevsebuls maRlivi 

niSnulebiT z = d2 wrfeze.  

sakvanZo sityvebi: maRlivniSnulebiani gegmilebis meTodi, hiperboluri wrfivi 

kongruencia, direqtrisa, kompleqsuri naxazi, binaruli modeli.  

ZiriTadi Sinaarsi  

 prof. i. jafariZis mier damu Savebuli damoukidebeli modelebis sistemis 

Semadgenel TiToeul sqemas SeiZleba hqondes sxvadasxvagvari proeqciuli realizacia, 

rasac mivyavarT sivrcis sibrtyeze Seqcevadi asaxvis garkveul grafikul sqemebamde. 

ganvixiloT proeqciuli realizaciis erT -erTi SesaZlo  sqema a-5 tipis 

modelebisaTvis (sur.1). am SemTxvevaSi sivrcis TiToeuli wertilis dagegmileba xdeba 

S centridan centraluri dagegmilebiT, meores mxriv ki hiperboluri wrfivi 

kongruenciis saSualebiT, romlis erT -erTi direqtrisa d1 incidenturia 1˽2-is. 

Aadvilad  davrwmundebiT, rom R2+1 da R3 Soris  arsebobs urTierTcalsaxa Sesabamisoba.  
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O1 wertili aris S centris anasaxi wrfivi kongruenciis sxivebis saSualebiT, a wrfe 

ki d2 direqtrisas centraluri gegmilia. Nnebismieri wyvili wertilebisa A1Í d1 da 

AÍ˽ 12 calsaxad g ansazRvravs A0 wertils R3 sivrceSi.  cnobilia, rom proeqciuli 

sivrcis romelime modelis zogadi sqemidan kerZo sqemaze gadasvlis dros (magaliTad, 

arasakuTrivi sibrtyis mqone gafarToebuli evklides sivrcis modelebisaTvis) 

centraluri elementebi modelirebuli sivr cis arasakuTrivi sibrtyis incidenturi 

unda iyos. ganvixiloT   a-5 modelis konstruqciuli aparatis erT -erTi kerZo sqema. 

vTqvaT, kongruenciis erT -erTi  direqtrisa,  magaliTad   d1,   arasakuTrivi wrfea.   

am   SemTxvevaSi  

                   

sur. 1                                  sur. 2 

kongruenciis yvela sxivi  d2 direqtrisas isev gadakveTs. amasTan, maT eqnebaT 

paralelizmis sibrtye. e.i. am sxivebiT Seiqmneba paralelur ¤1 wrfeTa konebis 

erToblioba centrebiT  d2-ze. sxvagvarad rom vTqvaT, kongruenciis ¤1 

polukvadrikebidan nebismieri, warmoadgens Hhiperboluri paraboloidis msaxvelebis 

ojaxs. im SemTxvevaSi, rodesac d1
¤ direqtrisa orTogonalurad aris dakavSirebuli 

d2-Tan, wrfeTa konis sibrtyeebic   d2-is mimarT orTogo nalurad iqneba ganlagebuli. 

Ee.i. wrfeTa konis yvela sxivi marTobulia d2-is, xolo yvela polukvadrika 

warmoadgens tolferda hiperbolur paraboloids. kongruenciis aseTi kerZo SemTxvevis 

pirobiTi saxelwodebaa ñorTogonaluri kongruenciaò. 

      me-2-e suraTze naCvenebia orTogonaluri kongruenciis grafikuli interpretacia. 

sadac d2 direqtrisa isev 1˽2 sibrtyis incidenturia, xolo d1Î 1˽2 arasakuTrivi wrfea, 

romelic orTogonalurad SeuRlebulia d2-Tan. am SemTxvevaSi, nebismieri wertili 

(mag. A0) kongruenciis sxivebiT orTogonalurad dagegmilebulia d2-ze(A1 wertili). S 

centri 1˽2 sibrtyesTan orTogonalurad SeuRlebuli  arasakuTrivi wertilia, rac 

imas niSnavs, rom centraluri dagegmilebis nacvlad gvaqvs orTogonaluri dagegmileba   
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1˽2 sibrtyeze. A1 wertili warmoadgens d2 direqtrisas marTobuli a sibrtyis yvela 

wertilis anasaxs. imis gamo, rom a sibrtye ar ari s donis  me-2-e suraTze ganxiluli 

konstruqciuli aparati ar gamodgeba ricxviT niSnulebiani gegmilebis meTodisaTvis, 

magram aqedan uSualod gamomdinareobs meore varianti, rodesac dagegmileba xdeba  

iseTi orTogonaluri kongruenciis sxivebiT, romlis erTi direqtri sa d2 incidenturia 

2˽-is da marTobulia 1˽-is, xolo meore direqtrisa  d1 aris   1˽ sibrtyis arasakuTrivi 

wrfe (sur.3). samganzomilebiani sivrcis es modeli gegmilTa sibrtyeebis SeTavsebis 

Semdeg miiRebs Semdeg(sur.4) saxes:  naxazis Tavisufal  adgilze  aRebulia  wrfe,   

romelzec   daniSnulia  O   

                        

sur. 3                                      sur. 4 

saTave. Aam wrfes pirobiTad ewodeba maRlivi niSnulebis wrfe, xolo niSnulebiani 

gegmilebis meTodis aseT interpretac ias ½ ñmaRlivniSnulebiani gegmilebis meTodiò. 

R3 sivrcis yvela wertili gamonaklisis gareSe koordinirebulia dekartes marTkuTxa 

Oxyz  koordinatTa sistemaSi, romlis  xoy  sakoordinato sibrtye SeTavsebulia 1˽-

Tan, xolo maRlivi niSnulebis  d2 

wrfe ½ z RerZTan. amrigad, 

ganxiluli modelis kompleqsuri 

naxazi warmoadgens R3 sivrcis 

orTogonaluri gegmilebis 

naxazs(gegmas) Sevsebuls maRlivi 

niSnulebiT z=d2 wrfeze. Mme-5-e 

suraTze mocemulia R3 sivrcis 

kuTvnili wrfe o ri wertiliT A A0 

da B0. Aam  wrfeze mdebare  nebismieri  
  sur. 5 
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wertili C0 an D0 calsaxad  ganisazRvreba msgavsi wertilebis rigis saSualebiT. 

grafikuli agebebis Tanamimdevroba naxazze naCvenebia isrebiT.  

  M me-6-e suraTze mocemulia R3 sivrcis kuTvnili sibrty e sami arakolinearuli A A0, 

B0 Dda C0  wertiliT. Aam sibrtyis kuTvnili nebismieri wertili D0(DD1) ganisazRvreba 

wertilisa da sibrtyis urTierTkuTvnilebis pirobis Tanaxmad:  SevaerToT D wertili   

A  wertilTan, xolo  B wertili  

C  wertilTan. Mmsgavsi 

wertilebis r igis saSualebiT 

ganvsazRvravT K0 wertilis  K1 

gegmils ½ K0=(A0D0)Æ(B0C0), 

xolo Semdeg D0 wertilis 

danaklis  D1  gegmils maRlivi 

niSnulebis z=d2 wrfeze. Mme-6-

e suraTze agebulia agreTve  

A0B0C0 sibrtyis kuTvnili CH 

horizontali.  

 maRlivniSnulebiani 

gegmilebis meTodiT poziciuri 

da metruli amocanebis 

amoxsnis dros vsargeblobT 

ricxviTniSnulebiani gegmilebis meTodisaTvis miRebuli ZiriTadi terminebiTa da 

ganmartebebiT. 

       maRlivniSnulebiani gegmilebis meTodi ricxviTniSnulebiani gegmilebisagan imiT 

gansxvavdeba, rom R3 sivrcis kuTvnili wertilis ricxviTi niSnuli Secvlilia wrfis 

monakveTiT, romelic moniSnulia maRlivi niSnulebis z=d2 wrfeze.  

    maRlivi niSnulebis wrfes gansakuTrebuli mniSvneloba eniWeba sivrcis 

geometriuli modelirebis TvalsazrisiT. kerZod, igi war moadgens binaruli modelis  

gadagvarebul vels. miuxedavad imisa, rom veli gadagvarebulia, SesaZlebelia damxmare 

grafikuli agebebis saSualebiT gadawyvetili iqnas sivrciTi amocanebi.  

 

 

                    sur. 6 
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ʄɽʊʆɼ  ʇʈʆɽʂʎʀʀ  ʉ ɺʓʉʆʊʅʓʄʀ ʆʊʄɽʊʂɸʄʀ ɼʃʗ 

ʊʈɽʍʄɽʈʅʆɻʆ ʇʈʆʉʊʈɸʅʉʊɺɸ 

ɸ. ʐʘʚʛʫʣʠʜʟʝ,   ʅ. ʅʦʟʘʜʟʝ 

ʈʝʟʶʤʝ 

   ɺ ʨʘʙʦʪʝ ʧʨʠʚʝʜʝʥʘ ʦʜʥʘ ʠʟ ʚʦʟʤʦʞʥʳʭ ʩʭʝʤ ʧʨʦʝʢʮʠʦʥʥʦʡ ʨʝʘʣʠʟʘʮʠʠ ʤʦʜʝʣʷ ʘ-5. 

ʂʦʥʩʪʨʫʢʪʠʚʥʳʡ ʘʧʘʨʘʪ ʧʨʦʝʮʠʨʦʚʘʥʠʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʯʘʩʪʥʦʛʦ ʩʣʫʯʘʷ, ʢʦʛʜʘ 

ʛʠʧʝʨʙʦʣʠʯʝʩʢʘʷ ʣʠʥʝʡʥʘʷ ʢʦʥʛʨʫʝʥʮʠʷ ʦʨʪʦʛʦʥʘʣʴʥʘʷ, ʪʘʢ ʯʪʦ ʦʜʥʘ ʜʠʨʝʢʪʨʠʩʘ d2 

ʩʦʚʤʝʱʝʥʘ ʩ ʇ2 ʠ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʘ ʢ ʇ1, ʘ ʚʪʦʨʘʷ ½ d1 ʷʚʣʷʝʪʩʷ ʥʝʩʦʙʩʪʚʝʥʥʦʡ ʧʨʷʤʦʡ 

ʧʣʦʩʢʦʩʪʠ ʇ1. ʈʘʟʨʝʰʠʤʦʩʪʴ ʟʘʜʘʯ ʧʨʦʩʪʨʘʥʩʪʚʘ R3 ʦʙʫʩʣʦʚʣʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴʶ 

ʢʦʦʨʜʠʥʠʨʦʚʘʥʠʷ ʚʩʝʭ ʪʦʯʝʢ ʧʨʦʩʪʨʘʥʩʪʚʘ R3 ʚ ʜʝʢʘʨʪʦʚʦʡ ʧʨʷʤʦʫʛʦʣʴʥʦʡ  ʩʠʩʪʝʤʝ 

ʢʦʦʨʜʠʥʘʪ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʦʤʧʣʝʢʩʥʳʡ ʯʝʨʪʝʞ ʜʘʥʥʦʡ ʤʦʜʝʣʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʯʝʨʪʝʞ 

ʦʨʪʦʛʦʥʘʣʴʥʳʭ ʧʨʦʝʢʮʠʡ ʪʦʯʝʢ ʧʨʦʩʪʨʘʥʩʪʚʘ R3 ʜʦʧʦʣʥʝʥʥʳʡ ʚʳʩʦʪʥʳʤʠ ʦʪʤʝʪʢʘʤʠ ʥʘ z=d2. 

    

METHOD OF  ELEVATIONS  FOR THREE -DIMENSIOANL SPASE  

A. Shavgulidze,   N. Nozadze 

Summary 

     There is considered practical realization of a-5 model in this work, which is a part of system 

of independent models. Unique correspondence between R2+1 and R3 spaces is established by means 

of projection. Particularly, projection is carried out, on the one hand, from S centre and in the same 

time by use of hyperbolical linear congruence, one d1 dricetrix of which belongs to x12. In case, 

when we have orthogonal congruency and centre S is a point at infinity, particular case of a-5 model 

has been got. One directrix of orthogonal congruence belongs to ʇ2  and is perpendicular to ʇ1, the 

other d1 directrix represents a line at infinity of a plane ʇ1. All points of a space R3 without 

exception, are placed in Cartesian rectangular coordinate system Oxyz, xOy coordinate plane of 

which is coincided with ʇ1. and a line of elevation d2 is coincided with z axes. So complex drawing 

of considered model is a drawing of orthogonal projections of a space R3 supplemented with 

elevations on z=d2 axes. The line of high elevations has a great importance for geometrical 

modeling of space, in particular it represents degenerated field of the binary model. 
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maRli vniSnulebiani gegmilebis   meTodi s  ganzogadeba 

evklides oTxganzomilebiani sivrcisaTvis    

(pirveli varianti)  

a. SavguliZe, n. nozaZe,  

 (saqarTvelos teqnikuri universiteti, kostavas q.77, 0175 Tbilisi, 

saqarTvelo)  

 

reziume: naSromSi ganxilulia   maRlivniSnule biani gegmilebis  meTodis ganzogadebis 

erTi SesaZlo varianti evklides oTxganzomilebiani sivrcisaTvis .  R4 sivrcis 

wertilebi koordinirebulia dekartes Oxyzt sistemis mimarT. Aam sistemis  Oxy 

sakoordinato sibrtye emTxveva ˽  sibrtyes. R4 sivrcis nebismier wertilze 

gadisHhipersibrtye, romelic paraleluria ˽  sibrtyisa. es hipersibrtye zGda t 

RerZebTan gadaikveTeba da R4 sivrcis mocemuli wertilisaTvis gansazRvravs zGda  t  

maRliv niSnulebs.  R4 sivrcis nebismieri wertili gansaz Rvruli iqneba oTxi 

koordinatiT ½ x, y, z  da t.  R4 sivrcis kuTvnili A 0 wertilis A gegmili,  rogorc xOy 

sibrtyis kuTvnili, ganisazRvreba ori koordinatiT ( x  da y),  xolo danarCeni ori 

gegmili A1  da A2,   rogorc wrfeze mdebare wertilebi, ganisazRvreba  erT i parametriT 

(Sesabamisad zGda t  ).  amrigad, kompleqsur naxazze mocemul wertilTa yovel AA1A2  

sameuls R4 sivrceSi Seesabameba erTaderTi A0 wertili.  

sakvanZo sityvebi: maRlivniSnulebiani gegmilebis meTodi, R4 sivrce, hipersibrtye, 

kompleqsuri naxazi.  

Zir iTadi Sinaarsi  

 evklides oTxganzomilebiani ( R4) sivrcis elementebis analizuri gansazRvris 

dros urTierTcalsaxa Sesabamisoba mocemuli oTxganzomilebiani sivrcis wertilebsa 

da am wertilebis anasaxebs Soris sibrtyeze xorcieldeba Semdegnairad:  

 


