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3. kompleqsuri ricxvebi  

3.1. kompleqsuri ricxvis cneba 

maTematikis ganviTarebam da misma praqtikulma gamoyenebam aucilebeli gaxada nam-

dvil ricxvTa simravlis gafarToeba. magaliTad, 

012 x                           (3.1.1) 

gantolebas namdvil ricxvTa simravleze amonaxsni ar aqvs. marTlac, Tu ,0x  maSin, 

dalagebis aqsiomebidan gamomdinare, me-4 mtkicebis Tanaxmad, 02 x  da amdenad, 

,012 x  xolo 0x -s, cxadia, amonaxsni ar aris. SevecadoT, gavafarTooT ricxvis 

cneba ise, rom (3.1.1) gantolebas hqondes amonaxsni. namdvil ricxvTa simravlis aseT 

gafarToebas vuwodoT kompleqsur ricxvTa simravle. 

gansazRvra 3.1.1. kompleqsuri ricxvebi SeiZleba ganvsazRvroT, rogorc dalagebul 

ricxvTa ),( ba  wyvilebi, romlebic aRiniSneba z  simboloTi, e. i. 

),,(: baz                        (3.1.2) 

romelTaTvisac ganmartebulia toloba da ZiriTadi ariTmetikuli moqmedebebi: Sekre-

ba, gamokleba, gamravleba da gayofa. 
gansazRvra 3.1.2. (3.1.2)-Si a -s ewodeba z  kompleqsuri ricxvis namdvili nawili, 

xolo b -s warmosaxviTi nawili da aRiniSneba Semdegnairad: zbza Im,Re  . 

gansazRvra 3.1.3. vityviT, rom ),( baz   kompleqsuri ricxvi nulis tolia, e. i. 

0z , Tu 0a  da 0b . 

roca 0b , maSin 

aa :)0,(  ,                             (3.1.3) 

e. i. namdvil ricxvTa R  simravle SeiZleba ganvixiloT, rogorc kompleqsur ricx-
vTa C  simravlis qvesimravle. 

gansazRvra 3.1.4. or kompleqsur ),(: 111 baz   da ),(: 222 baz   ricxvs ewodeba toli 

maSin da mxolod maSin, roca 21 aa   da 21 bb  . 

kompleqsur ricxvebze ganvmartoT ariTmetikuli moqmedebebi. 

gansazRvra 3.1.5. ori kompleqsuri ),(: 111 baz   da ),(: 222 baz   ricxvis jami ewo-

deba Semdegi saxis kompleqsur ricxvs 

),(: 212121 bbaazzz  ,                   (3.1.4) 

xolo namravli ewodeba z kompleqsur ricxvs, romelsac aqvs 

),(: 2112212121 bababbaazzz             (3.1.5) 

saxe. 

advili Sesamowmebelia, rom kompleqsuri ricxvebis jams da namravls aqvs namdvi-

li ricxvebis jamisa da namravlis analogiuri Tvisebebi. ase rom, kompleqsur 

ricxvTa simravle warmoadgens vels, magram aradalagebuls. 

gansazRvra 3.1.6. ori ),(: 111 baz   da ),(: 222 baz   kompleqsuri ricxvis sxvaoba 

ewodeba iseT kompleqsur ),(: baz   ricxvs, romelsac damatebuli 2z  mogvcems 1z -s, 

)( 12 zzz  , rac, (3.1.2)-is Tanaxmad, imas niSnavs, rom 12 aaa  , 12 bbb  . aqedan 

21 aaa  , 21 bbb   da miviRebT, rom 

),( 212121 bbaazzz  .                  (3.1.6) 
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gansazRvra 3.1.7. ori kompleqsuri ),( 111 baz   da ),( 222 baz  , )0,0(2 z , ricxvis 

fardoba (Sefardeba) ewodeba iseT ),( baz   kompleqsur ricxvs, romlis 2z -ze gam-

ravlebiT miviRebT 1z -s, anu 

),(),)(,( 22222221 baabbbaababazzz  , 

meore mxriv, ),( 111 baz  . viciT, rom ori komplequri ricxvi tolia maSin da mxo-

lod maSin, roca maTi namdvili da warmosaxviTi nawilebi tolia, e. i. miviRebT, 
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amovxsniT ra miRebul wrfiv algebrul gantolebaTa sistemas a da b-s mimarT (ix. 
leqcia 6), davadgenT, rom 
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rac imas niSnavs, rom saZiebeli ricxvi  
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gansazRvra 3.1.8. (0,1) ricxvs, romelic aRiniSneba i simboloTi, warmosaxviTi 
erTeuli ewodeba: 

( , ) :0 1  i .                               (3.1.8) 

Tu am ricxvs gavamravlebT Tavis Tavze, maSin, ori kompleqsuri ricxvis namravlis 

ganmartebis ZaliT, gveqneba: 

1)0,1()1,0()1,0(  , e. i. .12 i                (3.1.9) 

axla SevecadoT, movZebnoT (3.1.1) gantolebis amonaxsni kompleqsur ricxvTa sim-

ravleSi. (3.1.1) gadavweroT Semdegnairad: 

12 x . 
(3.1.9)-is Tanaxmad, ricxvi, romlis kvadratic udris (-1)-s, aris i , e. i. Tu 

gaviTvaliswinebT imasac, rom ii )1(:   da, amdenad, 1)1()( 222  ii , (3.1.1) 

gantolebis amonaxsni aris ix  . 

(3.1.5)-is, (3.1.3)-is da (3.1.8)-is gaTvaliswinebiT SegviZlia davweroT, rom 

),0()0,00()0,)(1,0( bbbbi  . 

amitom 
,),0()0,(),( biaibababaz   

radgan bibbib  )1,0)(0,()0,)(1,0( . 

SemdgomSi kompleqsuri ),( baz   ricxvisTvis visargeblebT ibaz   warmodgeniT, 

romelsac kompleqsuri ricxvis algebruli saxe ewodeba. kompleqsuri ricxvis aseTi 

warmodgena da is garemoeba, rom 12 i , saSualebas gvaZlevs, i simboloze 

vimoqmedoT ise, rogorc ricxvze. 

axal aRniSvnebSi (3.1.4) _ (3.1.7) SegviZlia Semdegnairad gadavweroT: 

)()( 212121 bbiaazzz  , 

)()()()( 12212121221121 babaibbaaibaibazz  , 

)()( 212121 bbiaazz  , 
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gansazRvra 3.1.9. ibaz   saxis kompleqsur ricxvs ewodeba ibaz   kompleq-
suri  ricxvis SeuRlebuli (ix. nax. 3.1.1). 
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nax. 3.1.1 

 

cxadia, samarTliania 22 bazz   toloba. 

advili Sesamowmebelia kompleqsuri ricxvebis Semdegi Tvisebebi: 

2121 zzzz  , 

2121 zzzz  , 
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z z . 
SeniSvna 3.1.10. ori kompleqsuri ricxvis Sefardebis gamoTvlis dros moxerxebu-

lia mniSvnelisa da mricxvelis mniSvnelis SeuRlebul ricxvze gamravleba:  
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3.2. kompleqsuri ricxvis trigonometriuli warmodgena 

ganvixiloT kompleqsur ricxvTa simravle da davukavSiroT igi sibrtyis werti-
lebs. 

ganvixiloT marTkuTxa koordinatTa sistema, romlis abscisTa RerZi SevusabamoT 

kompleqsuri ricxvis namdvil nawils, xolo ordinatTa RerZi _ warmosaxviT nawils. 

aseTi koordinatTa sistemis yoveli ),( baM  wertili (afiqsi) SevusabamoT 

kompleqsur biaz   ricxvs. cxadia, es Sesabamisoba calsaxaa da sakoordinato 

sistema sibrtyeSi warmoqmnis kompleqsur ricxvTa sibrtyes. 

gansazRvra 3.2.1. biaz   kompleqsuri ricxvis moduli (aRiniSneba r -iT an z -iT) 

ewodeba manZils kompleqsur ricxvTa sibrtyeze z  wertilidan saTavemde (ix. nax. 

3.2.1). 

cxadia, 
22 baz  . 
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advili dasanaxia, rom namdvili iaz 0  ricxvis moduli emTxveva a ricxvis 

absolutur sidides. marTlac, 

z a a a   2 2 20 . 

 

nax. 3.2.1. 
 

gansazRvra 3.2.2. z  0 kompleqsuri ricxvis argumenti (aRiniSneba ase   an arg z)*) 

ewodeba sakoordinato sibrtyeze z wertilisa  da saTavis SemaerTebel wrfesa da 

namdvil ricxvTa RerZis dadebiT mimarTulebas Soris kuTxes.   kuTxis aTvlis 

dadebiT mimarTulebad miRebulia saaTis isris sawinaaRmdego mimarTuleba. 

nax. 3.2.1-dan cxadia, rom, sinusisa da kosinusis ganmartebis Tanaxmad, 

cosra   da sinrb  , 

amdenad, 

z a ib r i   (cos sin )  .                (3.2.1) 

(3.2.1) Canawers ewodeba  kompleqsuri ricxvis trigonometriuli warmodgena. 
Tu gamoviyenebT eileris  

 sincos iei  **)     (3.2.2) 

formulas, (3.2.1) SeiZleba CavweroT maCvenebeliani funqciis saSualebiT 
irez       (3.2.3) 

saxiT. aq e  e.w. neperis***)  ricxvia, romelic meaTedis sizustiT 2,7-is tolia da 

araerTxel Segvxvdeba Semdeg leqciebSi. 

ganvixiloT trigonometriuli formiT Cawerili ori kompleqsuri  

)sin(cos 1111  irz   da )sin(cos 2222  irz   

ricxvi. samarTliania Semdegi formulebi: 

    21212121 sin(cos   irrzz ,      (3.2.4) 

    2121

2

1
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1 sincos   i
r

r

z

z
,           (3.2.5) 

  )sin(cos)sin(cos  ninrir nn
 ,                (3.2.6)  

sadac Nn , N  naturalur ricxvTa simravlea. 

(3.2.2) formulas muavris****) formula ewodeba. 

                                                 
*)cxadia, ),(: baz   kompleqsuri ricxvis argumenti  -sTan erTad k 2 -caa, ,...2,1 k . 

amdenad, kompleqsuri ricxvis argumenti am ricxviT calsaxad ar ganisazRvreba. 
**) damtkiceba ixileT me-8 TavSi (SeniSvna 8.2.8) 
***) jon neperi (1550-1617) _ Sotlandieli maTematikosi. 
****) a. de muavri (1667 _ 1754) _ ingliseli maTematikosi. 
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(3.2.4) da (3.2.5) formulebi mtkicdeba, Sesabamisad, uSualo gamravlebiT da 

gayofiT (ix. SeniSvna 3.1.10) da trigonometriidan cnobili Sekrebis formulebis 

gamoyenebiT. magaliTad,  

 )cossincos(sinsinsincoscos
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es formulebi SeiZleba miRebul iqnas agreTve (3.2.2) da (3.2.3) formulebis saSua-
lebiTac: 
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(3.2.6) formula martivad mtkicdeba (3.2.3)-is gaTvaliswinebiT: 

  ).sin(cos)()sin(cos   ninrerreir ninnnin
  

(3.2.6) formula, maCvenebliani saxiT Caweris gareSe, maTematikuri induqciiTac 

mtkicdeba. 
 


