Qoo d536M5g39eody

sabanko operaciebis

iInFormaciu bl 1 usaFrTxoeba

(Beqciuebis kursi)

il
i

=
=
-
il
=
-
=
2
=
i
=
-
-
il
=
-
=
B
=
i
=
-
-
il
=
-
=
B
=
i
=
-
-
il
=
-
=
B

5

Dl




sabanko operaciebis Informaciulli

usaFfrTxoeba

(M egciebis kursi)

d0EoLO
2014



redagtorti: daviT burWu il aZe
Tizika-maTematikur mecnierebaTa dogtori
sagarTve B os tegnikuri universitetis
profesori

recenzentebi: recenzentebi: giorgi giorgobiani
Tizika-maTematikur mecnierebaTa doqtori
sagarTve B os tegnikuri universitetis
asocirebulli profesori

wignSi ganxi Bulia sabanko sagmianobasTan dakavSirebulli
sakiTxebi da mocemu B ia informaciis sxvadasxva safrTxisgan dacvis
meTodebi.

wigni gankuTvni B 1a informatiku i profillis umaRBesi
saswav Beb Bebis studentebisaTvis da dainteresebull1 pirebisaTvis.

ISBN 978-9941-0-6532-3



sarCevi

SESAVA M T oo e e e a e e e aara e e e araaaeas 7
B2 VSRR 13
bankis arsi da misi sagmianobis ekonomikuri safuZvlebi..............cooooo. 13
1.1 Tanamedrove mosazreba bankis arsis ASesaxeb..........cciiiiiiciiiiiie e 13
1.1.1 bankl rogorcC SavaWrO SAWAK MO .......cccceeiurieiiirieaiieeeeasireesssieeesneessseessnsneseeanes 13
1.12. banki, rogorc saSuamavB O SaWarMO ........ccccccoiviieeiiiiiiie e 14
12, DANKIS BHPEDT ..o 15
LI V2 TSRS 18
komerciull1 bankis Bikviduroba da gadaxdisunarianoba..............cccccininenn, 18
2.1. bankis balBansis Bikviduroba da misi gadaxdiunarianobis cneba....... 18
211 B IKVIAUET SaAXSKIEDT ..ooviiiic e e 18
2.12. ballansis B iIkvidUuroba............ccooi 18
2.2. bankebis B ikvidurobis da gadaxdisunarianobis............ccviiiiininnnn. 21
MACVENED W EDT ... e e s e e e e e s s e e e e aaaee e 21
2.2.1. bankis val debu B ebis SezRUAVA..........cccociiiiiiiii e 22
222 BiIkviAdurobis KOETFICIENTE ..o 23
2.2.3. bankebis gadaxdisunarianobis saxe Imwifo regul irebis meTodebi
............................................................................................................................................ 26
LI V2 T TSRS 29
krediti, misi Fungciebl da FOrmebl ... 29
3.1 kreditis warmoSoba da misi auciBebBoba..........coociiiiiiiiiiii 29
32 kreditis auCT Beb B oba........coooi e 31
33 KredI IS FONMEDT ..o e e e eran s 33
34 KrediITlS FUNQCIEDT .o s 41
35 dakreditebis PriNCIPEDT ..o 43
LI V2 TSSO RSRS 45
kompiuterull sistemaSi informaciis dacull obis safrTxeebl..........ccoceee.. 45
41 mavneb BUKrT programebdl ... 45
42 mavnebe B Ta KBasSTITIKACTA..........oooii e 46
43 InFormaciis usaFrTX0ebIS STerOSH ..o 47
samar T Hebrivi regU B Ireba ... 47
44. kompiuterull sistemebSi informaciis dacvis organizaciuli
meTodebis zogadi maxasiaTeb Bebl ..., 48
LI V2 T TSSO 50
komputerull sistemaSi SemTxveviTi saFrTxeebisagan informaciis dacva..50
51 INFOrmaciis dUub B Ireba ... 50
52 kompiuteru i sistemis saimedOODIS AWEVA .......ccccovveeeiiiieiiiiie e 53
53 mtkice kompiuteru 1 SISTEMEDIS SegMNa......ccccviiiiiiiiieiiieeiiee e 55
54 mcdari operaciis DR OKIFreDba ... 57
55 kompiuterulli sistemis momxmarebe B da momsaxure personallis
UrTierTamedebis OPEIMIZACTA.....cccoocuiiiiiiie e 59
56 avariebisagan da stiqgiuri ubedurebebisagan miyenebulli zaralis
T AT LT 2 o - USSP SRRI 61



e Beqgtromagnituri gamosxivebebis da Tanmx Bebi xmaurisagan dacvis

meTodebl da SaSUA B EDEDT ........vviiiiiiii bbb 64
6.1.gverdiTi el eqgtromagnituri gamosxivebebis da Tanmx Bebi xmaurisagan
dacCVIS PaSTUNT METOAEDT ...ocoiiiiiiiie e 64

B.1.1. EKIFANTEDA ... 65
6.1.2. gamosxivebebis da Tanmx Bebl XMaUK IS ......ccccccoiiiiiiiiiiiniiie e 67
SIMZBAVEES SEMCIFEDA......oiiiiii e 67
6.1.3. signallis inFormaciu B obiS daweva..........cccocceiiiiiiii i 68
6.2. gverdiTi eleqtromagnituri gamosxivebebis da Tanmx Bebi
xmaurisagan dacvis aqtiuri meTodebl. ..., 69

LI V2 T RSP RSRS 71
kompiuterulli sistemis strugqturis arasaqcinirebulli cvliBebisagan

AACVIS METOUBDE ..o e 71
7.1 kompiuteru 1 sistemis struqturis arasaqcinirebulli
cv il ilebisagan dacu B obisadmi zogadl MOTXOVNEDT ......ccceevvviiiiiieiiiieiiiiens 71
7.2 programis SemuSavebisas saniSneebisagan dacCva ...........ccccoeveiiiiieniiiiiennnnn. 74

7.2.1 programirebis Tanamedrove teqno B OgIebl ......ccccoviiiiiiiiiie e 74
722 programu b1 saSuall ebebis avtomatizirebull1 sistema..................... 75
723 sacde B-makontro Bebe BT STeNdl......ccccoiiiiiiiiii e 77
7.3.SemuSavebis da warmoebis etapze aparaturull i saniSneebis
CaNErgVISAQAN TACVA ...coouiiiiiiiiieiiiie ettt ettt e s et e e bb e srb e e e anb e e e anbe e e e e aneeas 79
74.eqsp Buataciis procesSi kompiuterulli sistemebis strugturis
arasanqcinirebu i Secv B ISgan daCVa.......ccccceiiiiiiiiiiiiiiiie s 81
74.1 aRWurvi Bobis mimarT xe Emisawwvdomobis gami gvna ........cccccevvveeninennne 81
74.2 mowyobi B obebis arasagcirebu 1 CarTvis mimarT sawinaaRmdego
AMEAEDEIDT ... e 87
743 Siga montaldis, marTvis saSuallebebis da komunikaciebis dacva
arasanqCirebU BT Car@VISAQAN ..ot 88
744 eqsp B uataciis procesSi progrmuBl ..., 90
MT B 1ANODIS KONEFO BT oo e 90

LI V2 T SRS 9

komputerull sistemebSi informaciis arasangcinirebul i wvdomisagan

(0 [ Lo V- TSP OTRPRT 94
8.1 kompiuterull sistemebSi inFormaciaze xe Emisawvdomobis gami gvnis
Y 3 W=l USRI 95

8.1.1 xXe EMISaWVAOMODES MAFTVa . ..coiiiiiiiiie et 95
8.12 xe Imisawvdomobis gami gvnis sistemis Sedgeni Boba...............cceeee 97
8.1.3.xe Imisawvdomobis gami gvnis sistemis agebis koncepcia...................... 99
814 personalluri kompiuteris informaciaze arasanqcinirebull i
SeRwevisagan dacvis Tanamedrove SISTEMEDT ......ccccovviiiiiiiii i 102
8.2. as B ebis gadaRebisgan da gamokv Bevebisagan programull i
saSua B ebebis daCVIS SISTEMA ......ccciiiiiiii e 106
8.2.1 kopirebulli1 informaciis wakiTxvis garTullebis meTodebi............. 106
8.2.2 kopirebulli informaciis gamoyenebis xe B SemSHBel1 meTodebi......108

5



8.2.3. gamokv B evebisagan programu Bi1 saSuallebebis dacva......................... 110

LI VL RO OURRRUPPTRPRY 115
infFormaciis dacvis kriptografiulll meTodebl ..o 115
9.1. infFormaciis kriptografiulli1 gardagmnis meTodebis kBasifikacia 115
9.2. daSi1Fvra. ZIriTadl CNEDEDT ..o 117
93. simetriulli gasaRebiT daSITVris meTOdl ... 120
031 SECVH IS METOAN ceeiiiiiiiiiiiie ettt enaee s 120
932 gadacv B ebis MeTOdeDT ... 121
933 daSifvris anaB Ttikuri meTodebl ... 123
934 daSifvris aditiuri meTodebl ... 123
94.Ri1a gasaRebiT daSITvris SISTEmebl ..., 124
95. kompiuterull sistemebSi kriptodacvis gamoyenebis perspeqtivebi....126
L= V2 LT ROTROUPRUPPRTPIPY 128
kompiuterulli virusebi da maTTan brZo B is meganizmebi........ccccoovveiiiienninnnn. 128
10.1. kompiuterulli virusebis kBasiFikacia........coccviiiiiiiin e, 128
102 Fal BUNKT VEIFUSEDE (oo 134
1021, Fai BUri VINUSEDIS STUQRUI A ..oooiiiiiiiieeeeee e 134
1022 Fai Buri virusis muSaobis aBgoriTml ..., 135
10.2.3. makrovirusebis TaviSEbUIEDANT ......ccccooiiiiiie e 136
10.3. CABVIFTVAAT VEFUSEDT oo et 137
104. virusebi da operaciul 1 SISTemebDI.....ccccoiiiiiiii e 138
105.1 virusebis aRmoCenis MeTOdEDT .......ccceviiiiiiiii e 140
105.2 virusiT dainFficirebis Sedegebis aRmofxvris meTodebi ............... 143

10.6 kompiuterull 1 sistemebis virusebiT dainficirebis profi Bagtikal44

10.7 kompiuteris virusiT dasnebovnebis aRmoCenisas momxmareb B is

QCEVEDTS FIQITODA ..o e 146
gamoyenebU BT B I EEF AU @ .....oooiiiiiiiie e e 149



Sesavall i

ramdenadac globalluri qsel i akavSirebs msofHio
sainformacio sistemebs, amdenad komunikaciis gamarTulli muSaoba
da kompiuterulli gadawyveti B ebebi sasicocx B o mnSivne I obas iZens.
iseTi ganmeorebadi SemTxvevebi rogoricaa virusebi da “Wiayela-~,
agreTve kriminaBuri Semotevebis warmateba adasturebs dRes
arsebull1 sainformacio tegno B ogiebis sisustes da saWiroebs am
teqgno B ogiebis usafrTxoebis amaR N ebas.

Worm:Win32 Conficker

Computers within a network that have
weak passwords and without latest
security update/anti-virus softwares are

A infected with the worm.

=7 %
Il//cﬁputers that have unsecured/open

shared folders without latest security
update/anti-virus softwares are infected
with the worm.

i \\‘? secured shared folder, latest security
M update or anti-virus software is infected
with the worm.

)

Computer with stron% password,
secured shared folder, Tatest security
update and anti-virus software is
protected from the worm.

nax. 1 infFormaciul'i usafrTxoeba

arsebull1 sistemebis da gselis usafrTxoebis uzrunvelyoTfis
mizniT organizacia unda daeyrdnos informaciulli usafrTxoebis
arsebul pragtikosebs. magram  mimava l Si ufro usafrTxo
inFormaciulli garemos SesagmneBad 1igive organizacias momavall i
Taobis profesionallebis 1imedi unda hgondes, raTa SeZlos
usafFrTxoebis rTulli sakiTxebis gadasaWreBad gamocdi Bebis da
unarebis swori Sexameba. amgvarad, gaumg obesebu K i
saxe ImZRvane B oebi damxmare masaB 1T, agreTve universitetis da
koBegis mxardaWeraa saWiro, raTa tegnoBogiebis studentebma
SeZBon arsebulli sistemis safrTxeebis da daucve Bl obis gamocnoba
da iswavBlon uaxBoes momavall Si salWiro usafFrTxoebis sistenis
ageba da ganviTareba.

ra aris usafrTxoeba?



zogadad, usafFrToxeba esaa “dacu 1 obis xarisxi an

mdgomareoba _  Tavisufalli safrTxisagan~. sxva  sityvebiT,
mowinaaRmdegisagan Tavdacva _ romeBic nebiT Tu unebBieT =zians
mogvayenebs, arsebiTia maga B 1Tad, erovnull i usaFfrTxoeba

mravall Sriani sistemaa, romeBic 1cavs qveynis suverenitets, nis
resursebs da mosaxBeobas. usafFrTxoebis msgavsi donis miRwevis
organizaciaSi sWirdeba mravall Sriani sistema

warmatebu B organizacias unda hgondes usafrTxoebis Semdegi
mravall 1 done raTa daicvas sakuTari operaciebi:

eTizikuri usafrTxoeba. Tizikuri erTeullebis, sagnebis an
teritoriis ucxo pirebisagan dasacavad,

epersonallis usafrTxoeba. TananSromBebis da maTi sagmianobis
dasacavad,

eoperaciulli usafrTxoeba. romelime operaciis an gmedebebis
seriis detall ebis dasacavad;

e komunikaciis usafFrTxoeba. komunikaciis media, tegno B ogiuri
da Sinaarsobrivi dacva;

egselis wusafrTxoeba gselis komponentebis, kavSirisa da
Sinaaris dacva;

e informaciis usafFrTxoeba. infFormaciis resursebis
konfFidenciall obis, mT Bi1anobis da xe Imisawvdomobis dacva imisgan
damoukidebBad gadaicema, inaxeba Tu muSavdeba . es miiRweva
po B itikis, ganaT Bebis, wvrTnisa da waxalisebis tegno Bl ogiebis
gamoyenebiT.

erovnu b1 usafrTxoebis sistemis sabWo (CNSS) gansazRvravs
inFormaciis sistemas, rogorc informaciisa da misi mniSvne B ovani
e Bementebis dacvas, maT Soris sistemebs da aparaturas romelic
gamoiyeneba am iInFormaciis Senaxvisa da gadacemisaTvis. nax. 1
gviCvenebs, rom informaciulli usafrTxoeba moicavs iInformaciis
usafrTxoebis menegmentis mraval sferos, kompiuteris da
monacemebis usaFfrTxoebas da qgselis usafrTxoebas. Informaciis
usafrTxoebis modeBi CNSS warmoiSva koncefciidan romelic
Seignna  kompiuterulli usafrTxoebis industriidan, romellsac
ewodeba C.I.A. (centralluri sadazvervo saagentos) samkuTxedi. C.LA.
sankuTxedma gaxsna kompiuterulli usafrTxoebis industriulli
standarti meinfreimu Bi kompiuterebis (nax. 2) ganviTarebis Semdeg.
Igi eyrdnoba informaciis sam maxasiaTebells: konFidenciall oba,
mT B 1anoba da xe BImisawvdomoba. am sami maxasiTeb B is usafFrTxoeba
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iIseve mniSvne B ovania, rogorc adre 1yo, magram mudmivad cvall ebad
garemoSi modeli1 C.ILA. samkuTxedi aRaraa adekvaturi. informaciis
konfidenciallobis, mnT Bianobis da xel@misawdomobis safrTxe
gadaiqca uamravi movBenis ko Beqciad, maT Soris SemTxveviTi da
Segnebu B i ziani, ganadgureba, qurdoba, sanqcirebull i da
arasanqcirebullit cvBilleba da sxva adamianis mier da misgan
damoukidebBad SegqgmniBi safrTxe. am axallma mudmivad mzardi
safrTxis garemom ubiZga ufro saimedo modelis ganviTarebas,
romel ic ganixi Bavs arsebulli sainformacio usafrTxoebis sistemis
sirTulleebs.

nax.2. meinfreimu B 1 kompiuteri

infFormaciis usafFrTxoebis ZiriTadi koncefciebi

am wignSi gamoyenebu B ia i1s terminebi, romeBic aucillebelia
inFormaciis usafrTxoebis nebismieri sakiTxis ganxi Bvisas,
zogierTi maTgani gvemoTaa warmodgeni B i.

e xe I misawvdomoba: obieqtis an subiegtis unari gamoiyenos,
marTos, Secvall os an moaxdinos gav B ena sxva subieqtze an obieqtze;

e agtivebi: organizaciis resursi romelic dacullia agtivi
SeiZleba 1iyos B ogikuri, magaliTad rogoricaa vebgverdi,
infFormacia an monacemi; an TFizikuri, rogoricaa pirovneba,
kompiuterull1 sistema an sxva obieqti. informaciulli agtivi aris
usafrTxoebis dacvis yuradRebis centrSi.



e Tavdasxma: ganzrax Tu SemTxveviTi aqti, romelsac SeuZlia
daazianos informacia an/da misi mxardamWeri sistema. Tavdasxma
SeiZleba 1yos agtiuri an pasiuri, pirdapiri an arapirdapiri.
viRacam SemTxveviT waikiTxa informacia romelBic misTvis ar 1yo
gankuTvniBl1 _ es pasiuri Tavdasxmaa. mexi, romeBic ecema da
SenobaSi xanZars iwvevs aragamiznullit Tavdasxmis magaBiTia
pirdapiria Tavdasxma, rodesac xakeri iIyenebs  personallur
kompiuters sistemaSi SesaRwevad, magalliTad botnetSi! (Jargonuli
gamonaTqvami gselis robotis aRsaniSnavad) dainFicirebuli
kompiuterebis jJgufis programebi 1se muSaobs rogorc amas
Semomtevi moindomebs _ an operirebs avtonomiurad, an Semomtevis
pirdapiri kontroliT dapyrobi i sistemaze da Iparavs
momxmareb Bis infFormacias. arapirdapiri Tavdasxma warmoigmneba
usafrTxoebis darRveulli sistemisagan an resursisgan, romelic
uzustoa an imarTeba safFrTxis mier.

e kontroli, dacva Tu kontrRonisZieba: usafrTxoebis
meganizmebi, poBitikas an procedurebs, romell Tac warmatebiT
SeuzBliaT akontroBlon Tavdaxma, Seamciron riski, moagvaron
daucve Bl oba da amiT gaaZBieron usafrTxoeba organizaciis SigniT.
eqgsploiti (gamoyeneba): meTodi, romeBic gamoiyeneba sistenis
usafrTxoebis darRvevisaTvis.? es termini SeiZBeba iyos arsebiTi
saxeli an zmna. saFrTxis agentebs SeuZBi1aT gamoiyenon sistema an
sxva informaciulli agtivi arallegalurad sakuTari miznebisaTvis. an
gamoyeneba SeiZBeba iyos programebis daucve B obiT sargebll obis
dokumenturi procesi, romelic mohyveba programas an igmneba
Tavdamsxme B is mier. eqsp Boitebi iyeneben arsebull an speciallurad
Segqmni B programu l instrumentebs.

! dm@bgdo - (U939 bmdocro Gmameg bmIBIBoL  56G30s) SHOL 3nB30MEHIMGPPOL XAMBO OG®IgEog 085OMYPYs ghoo b
50096007 50900560L96.  dmEbgBHO  MPgHglo  0BGMgds IRC-0sb  (Internet  Relay Chat) 8sp®s8 8obo  dsGmgs
F9Lodgdg0s LoG0BE. dMEBYGHOL LsdsMms35 LsFoMmms ghmo dm@Eo, GMIol dmgbsg M3 oby dbgwos mz0mmb
0mAByEOL 8994869l 30 F9mdeos s0MBOML drm@o. B30 dMGHO SOLYOMBIL s Y39l 4oblbgegadwmo BMbJi0gd0 g3,
0mAByAEOL 8994896900 08 dem@b 0MBg3L, MMBgElsg MBROM dgEH0 BMBJ30s 993l s MHMIgEoE MBOH™ FoMEH0Z30 LadoM™Msg0o.
030Lmg0L, HMI WBOM Jd3M0 dMGBYIGHO 0yml dmEHOL 3930MEJEYss LoFOMM, Mo3 MBMM o3MEILIOTI0s S MO3 YRGM
09940 3m33099FHIM05IBMIBOMPPMWo  Tom  MBOM  Fdszmos  dMAGBgHO. dmEbYEOL  dgdggmdom 093t Iy  SMOL
F9Lodagdgo  Fogooma: 063 IMbgEHOL 493033s, LYM3gMOL 500335, JugEol  B3MOMOL  2osfzs s ULbgs.  sdsmmzol
0y4gbgdgb DDoS (Distributed Denial of Services)-b. «dgGHgbo dm@Eg@AL 0do@m ofymdgb Gmd dmsfiymb DDOS - dg9¢)g3g00.
dmBgd0 MdgBglo 0figMgds C++ ©sC - do. 0dolool GMI dmEO Fo3MEIEIL LsFoMmMS 53 dMEOL O3MIZEOMds STobMZOL
04969096 Microsoft Visual C++ 56 LCC-Win 32 -bs.

2 eqsploiti (ingl. exploit, eqsp Buatireba) kompiuterulli programa, programulli kodis Ffragmenti
an brZanebebis mimdevroba, romeBic iyenebs programulli uzrunvelBlyofis sisustes da
gamoiyeneba gamomTvBes Bistemaze ieriSis misatanad. Tavdasxmis mizani SeiZBeba iyos sistenis
kontrollis xe B Si Cagdeba aseve misis Funqcionirebis darRveva (Dos Seteva).
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nax.3 Tavdasxmis subieqtebi da obieqtebi

edaucvel oba: daucvel mdgomareobaSi an viTarebaSi yofna
infFormaciis usafrTxoebaSi daucveloba arsebobs, rodesac
Tavdamsxme B isaTvis cnobi Bia daucve I obis Sesaxeb.

e danakargi: inFormaciulli agqtivis dazianebis an
araganzraxuli an arasangcirebulli modificirebis an gamJRavnebis
callkeul1 SemTxveva.

e damcavi profili1 usafrTxoebisaTvs: kontrolisa da dacvis
mTelB 1 nakrebi, maT Soris politika, ganaT Beba, treningebi da
gacnobiereba da tegno B ogia, romelsac organizacia axorciellebs
(an ver axorciellebs) agtivis dasacavad, termini zogjer ixmareba
usafrTxoebis programis sanacvBlod, Tumca usafrTxoebis programa
xSirad moicavs usafFrTxoebis mmarTve B obiT aspeqtebsac, maT Soris:
dagegmvas, personall is SerCevas, subordinaciis progranmas.

e riski: raime arasasurvel is moxdenis SesaZz 1 eb 1 oba.
organizaciam unda Seamciros vriski im donemde rac misaRebia
misTvis

esubieqtebi da obieqgtebi: kompiuteri SeiZlBeba iyos Tavdaxmis,
rogorc subieqgti-obieqti, romelic gmoiyeneba Tavdasxmis
ganxorciellebisaTvis, an Tavdasxmis obieqti-samizne, rogorc es nax.
3-zea naCvenebi. kompiuteri SeiZlBeba iyos Tavdasxmis subiegti an
obieqti, rodesac magaliTad igi imyofeba Tavdasxmis safrTxis
qveS (obieqti) da Semdeg gamoiyeneba sxva sistemebze TavdasxmisaTVvis
(subieqgti).
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esafFrTxe obieqtebis, pirovnebebis an sxva obieqtebis nakrebi,
rome l ic warmoadgens safrTxis aqtivebisaTvis. magall iTad, xakeri
mizanmimarTu Bad emuqreba daucvel informaciull sistemas, sanam
Zhieri wvima azianebs Senobas da masSi arsebull nivTebs.

esafrTxis agenti: safrTxis specifikuri magaBliTi an
komponenti. magaBliTad, msofBios yveBla xakeri gmnis ko Neqtiur
safrTxes, maSin roca Kevin mitniki, romelBic msgavrdebulia
satelefono sistemaSi xakerobaze, aris safrTxis konkretulli
agenti. iseve rogorc Wega-quxi Bi, setyva an tornado aris ZHBieri
wvimis safFrTxis nawi B 1.

edaucve bl oba: sistemis dacvis meganizmis  sisuste an
gaumarTaoba, romel ic dazianebis an Tavdasxmis saSuallebas i1Zleva
daucve B obis zogierTi magaliTia programu i paketis nak B ovaneba,
daucvell1 sistemuri porti da Cauketavi kari. daucvelobis
zogierTi cnobili SemTxveva gamokvBeulli, dokumentirebulli da
gamoqveynebu B 1a. danarCenebi dafarull ia (an gauxsnel 1).

randenadac  banki warmoadgens  damoukidebe i sameurneo
subieqts, gaaCnia mniSvneBovani sxvadasxva saxis iInformacia,
romBis usafrTxoebis dacvasac sasicocxBo mniSvnel oba gaaCnia,
rogorc TviTon bakisaTvis aseve bankis kB ienturisaTvis, arsebulli
sistemebis da qgselis usafrTxoebis uzrunvelyofis mizniT
auci Beb B obas warmoadgens sabanko informaciis usafrTxoebis
uzrunve Byofis Seswavlla, romelic TiTgnis ar gansxvavdeba
zogadad sxva saxis iInfFormaciis usafrTxoebis dacvisagan. Semdeg
TavebSi mokBed mogvyavs sabanko sagmianobis Sesaxeb zogadi
sakiTxebi, raTa gairkves, Tu kerZod risi dacva evalleba sabanko
inFormaciis usafrTxoebis dacvis speciallists.
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Tavil

bankis arsi da misi sagmnianobis ekonomikuri safuZv ll ebi

1.1 Tanamedrove mosazreba bankis arsis ASesaxeb
banki, rogorc nebismieri sxva sawarmo, damoukidebell

sameurneo subieqts warmoadgens. igi iuridiulli piria da ufleba
agvs awarmoos da reallizacia gaukeTos produgcias, gaswios
momsaxureba da mogmedebdes sameurneo angariSsworebis principiT.
bankis, rogorc sawarmos interesebi cotaTi Tu gnsxvavdeba. 1igi
Tavisi momsaxurebiT, produgtiT 1iseTi1 sakiTxebis gadawyvetas
axorciell ebs, romellic sazogadoebrivi produgtis
dakmayofi BebasTan aris dakavSirebulli. 1gi miRebulli mogebis
safuZvell ze, rogorc Dbankis qonebis mesakuTreTa, aseve misi
koBeqtivis wevrebis sociallur da ekonomikur interesebs
axorciell ebs.

banks nebismieri sameurneo sagmianoba SeuZl 1a ganaxorciell os
(rasakvirvellia, Tu isini bankis wesdebidan gamomdinare qveynis
kanonmdeb B obas ar ewinaaRmdegebian). banks, iseve rogorc nebismier
sxva sawarmos, specialluri nebarTva (B icenzia) unda hgondes.

1.1.1 banki rogorc savalro sawarmo

amasTan banks, rogorc sawarmos Tavisi specifika gaaCnia. misi
sagmianoba sxva sawarmoebis sagmianobisagan gansxvavdeba. es
gansxvaveba SemdegSi mdgomareobs:

uwinares yov HBisa, bankebi mrewveBobis, sofBis meurneobis,
transportis da kavSirgabmu B obisagan gansxvavebiT, gacvlis da ara
warmoebis sFeroSi mogmedeben. bankebi  resursebs TiTgosda
‘yidu B oben~ da “yidian~, amiT ganawi Bebis sFeroSi Fungcionireben,
sagonlis gacvBlas uwyoben xel's. bankebs TavianTi “gamyidve Bebi~
hyavT, gansakuTrebulli “sasagonB o maragi~ da sacavebi gaaCniaT.
maTi sagmianoba brunvadobaze bevrad aris damokidebulli. amiT
banksa da savaWro sferos Soris msgavseba ZiriTadad mTavrdeba.

ufro metic, msgavseba garegnull saxes atarebs, radgan banki
ara saqonliT, aramed gansakuTrebulli sagoniIT  vaWrobs.
magaBiTad, cnobiBia iseTi1 operaciebi, romBebsac bankebi fullad
bazarze valutis gacvliT (yidva-gayidviT) awarmoebs. am dros erTi
qveynis valluta (an oqro) gansazRvrulli1 kursiT da FasiT Seisyideba,
an gaiyideba.
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aRniSnulli operaciebi emsaxureba ra sagareo-ekonomikur
urTierTobebs, gansakuTrebiT im bankebSi, romBebic sagareo
vaWrobis momsaxurebiT arian dakavebu B i1, agciebis da ob B igaciebis
yidva-gayidvasTan erTad, sabanko mogebis mniSvneBovani nawilis
formirebas axdenen. amasTan sabanko “vaWrobis~ Camoyall ibeba ara
imdenad amis gamo, aramed KkrediditiT “vaWrobis~ gamo xdeba,
rodesac bankebi  resursebs yiduBoben mozidul saxsrebze
(romBebic sawarmoebis da mosax Beobis mier sabanko angariSebze da
anabrebzea Setanilli1) procents ixdian da Semdeg msesxebels am
saxsrebs “mihyidian~. ag vaWrobisagan arsebiTi gansxvaveba isaa, rom
vaWrobis dros saqoneli1 Tavis mesakuTres icvlis, gamyidve ll isagan
myidve B ze gadadis, dakreditebis dros ki gasesxebuli Rirebu Bebis
mesakuTre igive rCeba.

sagoniT  vaWrobis SemTxvevaSi Rirebulebis  Semxvedr
moZraobasTan gvaqvs sagme: gamyidve Bisagan myidve B Tan sagonelli
midis, myidveBisagan gamyidveBTan ki - Ffulll. dakreditebis
SemTxvevaSi, kreditis gacemis momentSi Rirebullebis callmxriv
moZraobas aqvs adgili, gasesxebulli Rirebulleba kreditorisagan
sesxis amRebTan gadaadgi Bdeba, misi equvivalentis gadaxdis
gadavadeba xdeba. 1s mxoBod gansazRvrulli vadis gasvlis Semdeg
Tavis sawyis 1uridiull wertills ubrundeba gansxvaveba imaSia, rom
savalro garigebis SemTxvevaSi, gamyidveBi Tavisi saqonlis
eqvivallents fulls iRebs, xol o dakreditebis dros kreditors ara
marto Tavdapirvel i gasesxebul1 RirebuBeba, aramed masTan erTad
sasesxO damateba — procentis saxiT ubrundeba.

1.1.2. banki, rogorc saSuamavl o sawarmo

bankis gacvlis sferoSi +fTungcionireba, mis arsze sxva
warmodgenasac iZBeva. banks, xSirad, rogorc saSuamavllo
organizacias, 1se axasiaTeben. amis safuZvelBlia 1Im resursebis
gansakuTrebu i gadineba, romBebic erTgan droebiT Cawolilia,
sxvebTan Ki gamoyenebas moiTxXovs. amasTan situaciis
gansakuTrebu B oba imaSi mdgomareobs, rom kreditors, romelic
resursebis gansazRvrull nawills THRobs, surs 1is Sesabanmisi
garantiebiT, konkretulli vadiT da procentiT meanabres gadasces.
kreditoris da meanabris interesebi unda emTxvevodes da amasTan
auci Blebeli ar aris, rom meanabre mocemull regionSi imyofebodes.

rasakvirve bl ia, Tanamedrove Ffullad meurneobaSi i1SviaTia interesTa
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aseTi Tanxvedra. aq damakavSirebel rgolad Suamavalli banki
gamodis, rome B ic moTxovna-miwodebis gaTvall iswinebiT garigebebis
SesaZ 1 obas uzrunve Byofs. individualluri kreditorisagan
gansxvavebiT, resursebi bankis " jibeSi~ TavianT sawyis saxes
kargaven. banki, Seagrovebs ra mravall ricxovan saxsrebs, meanabreebs
yve Baze mravall ferovani moTxovni Bebebis dakmayofi Bebas SeZllebs.
kreditori vadis uzrunvelByoTfis, procentis mixedviT nebismieri
kreditis arCevis saSuallebas iZBeva banki, mocemu B SemTxvevaSi, iIm
iRbBiani “maWank B is~ ro B Si gamodis, romeBic ori subieqtis -
kreditoris da msesxeb Bis urTierT gacnobas uwyobs xells.

ra mniSvne BobiT xdeba banki Suamavali? visi da vis Soris
aris igi Suamaval i? cnobiBia, rom sxvadasxva organizaciebi da
sawarmoebi SuamavBad gamodian. magall iTad, vaWroba - Suamavallia,
radgan i1s mwarmoebelsa (samrewelo da sasofHl o-sameurneo
sawarmoebi) da moxmarebe Bebis (mosaxBeobis da sxva sawarmoebis)
moTxovni Bebebis Sua mdebareobs, radgan maT surT  sxva
mwarmoeb Bis produgtis SeZena. vaWroba, gamyidvelsa da myidvels
Soris Taviseburi Suamavallia. adamianTa sagmianobis sxvadasxva
steroSi SuamavBlis roli SeuZBiaT Tavis Tavze aiRon yvelaze
gansxvavebu Bma samsaxurebma (iuridiulli, sakomisio, safosto da
sxva), magram amis Sedegad isini bankebad ar gadaiqcevian. banks,
rogorc Suamavalls, sxva buneba aqvs, romeBic rogorc aseTi
saSuamav B0 sagmianobasTan ki ara, misi sagmianobis gansakuTrebull
saxeobasTan aris dakavSirebu B i. banki kreditors da msesxebells
Soris Suamavallia. 1s Tavis yoveBdRiuri sagmianoibs dros
erTdroullad kreditoricaa da msesxebeBic, 1S Xxom resursebs
yove B dRe gascems da sxvebisagan i1Rebs. Tu bankis saSuamavll o
interperentaciis B ogikas gavyvebiT, maSin SegviZBlia erT
SemTxvevaSi kreditorad, meoreSi ki msesxebeBad CavTvaBloT da es
WeSmaritebasTan ax B os igneba, radgan ag misi sagmianobis specifika
sxva sameurneo obieqtebis sagmianobisagan gansxvavebiT srullad Cans.
banki kreditoricaa, msesxebelic da aseve fullad angariSsworebebSi
Suamava B 1c. banki sameurneo cxovrebaSi gansakuTrebu i mov ll enaa.

1.2. bankis tipebi
Sesrullebu B 1 operaciebis xasiaTis mixedviT, bankebi SeiZll eba

Iyos saemisio da komerciulli. pirvell SemTxvevaSi bankis produgts

saemisio regu B ireba warmoadgens. rogorc wesi, angvari operaciebi

centrallur bankebs ekisrebaT. isini SeiZlBeba 1iyvnen saxe BImwifo
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(erovnu i, saxallxo) bankebi da aseve sxva msxvilli Dbankebi,
romBebic asrulleben mimogcevaSi FTullis gamoSvebis da amoRebis
sakanonmdeb B o xeBisufBebis mier dasaxull operaciebs. aseTi
bankebis mTavar mizans Tulladi erTeullis poziciebis gamagreba
warmoadgens, rogorc qgveynis  SigniT, aseve  sazRvargareT.
Cevu Bl ebriv, saemisio bankebi saxallxo meurneobis da mosax Beobis
dakreditebas ar awarmoeben. es operacia Sedis komerciull 1 bankebis
kompetenciaSi, romBebic sxvadsxva sesxebs gascemen rogorc
sawarmoebze i1se moga 0 ageebze.

gacemu B1 kreditebis vadebis mixedviT arsebobs bankebr,
romBebic upiratesobas grZellvadian an mokBevadian sesxebs
aniWeben.  aseTi bankebis amocanaa uzrunvelByos  msesxebel i
moTxovni Bebis safuZvel ze damatebiTi resursebiT, romBebic maT
esaWiroebaT  TavianTi  komerciulli  sagmianobisaTvis. bankebis
k Basifikacia SeiZBeba sameurneo niSniTac - sawarmoo, savalWro,
sasof Bl o-sameurneo (dargebis yve Baze mravall Ferovani kombinaciiT),
sagaero-savalro. msofHlio pragtikaSi aseve gamoiyofa —
saSemnaxve 8o, depozituri bankebi, romeBTa ZiriTad amocanaa
Tavisufali  Ffuladi saSuallebebis akumuBacia, depozitebis
(anabrebis) mozidva da maTi gamoyeneba  sxva  sakredito
dawesebebu B ebebis dakreditebisaTvis. sabanko sistemaSi callke
SeiZBeba warmodgeni Bi1 i1yos sakredito dawesebu lebebi, romBlebic

speciallur davallebas asrulleben - sxvadasxva saxis inovaciuri
bankebi, speciaBluri daniSnullebis Tondebi, urTieTdakreditebis
sazogadoebebi, I ombardebi, urTierTdaxmarebis sall aroebi.

teritorialluri niSniT bankebi 1yofa adgi Bobriv (regionallur) da
rigi regionebis, qveynebis, saerTaSoriso moTxovni B ebebis
Semsru Bebel bankebad. rasakvirvelia, pragtikaSi ZneBia moiZebnos
erTgvarovani  banki. saeWvoa arsebobdes msxvilli sakredito
dawesebu Beba, romelic iZBeva mxoBod mokBevadian kreditebs,
kreditebs mxo B od samrewve B 0 sawarmoebisaTvis, an callke aRebulli
regionis kHBientebisaTvis. Tanamedrove fullad meurneobaSi ufro
SesaZllebelia moinaxos bankis mier Sesrullebulll oOperaciis
kombinacia misi sagmianobis mTavari mimarTu B ebis SenarCunebiT, rac
saSuallebas 1ZBeva gamoiyos maTi cakBeulli tipebi.

sakuTrebis xasiaTis mixedviT  bankebi  SeiZBeba iyvnen:
saxe Emwifo, saaqcio, kooperatiulli, kerZo, municipalluri, Sereull 1.
saxe Imwifo tipis bankebSi sabanko kapitall ze sakuTrebis pozicia

saxe Emwifoebriobis niSnis FfuZemdebe Bs warmoadgens aseTi bankebi
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saxe Imwifos erovnull interesebs eqvemdebarebian (mag. TFullis
mimogcevis stabi Burobis SenarCuneba emisiuri bankebis sistemiT,
amaTuim dargis an regionis ganviTarebis dafinanseba komerciuli
bankebis saxe Bmwifo sistemiT).

kooperaciu i bankis damfuZnebels Sesabamisi kooperaciulli
kavSiri warmoadgens. aseT1 bankis mepaieebad kooperativebi gamodian.
Cveullebriv, es ufro patara bankebis, rogorc sawyisi kapitaliT,
aseve sagmianobis masStabebiT. kooperatiulli bankebis
TanamF B obe Bebi SeiZBeba i1yvnen ara marto kooperativebi, aramed
sxva pirebic, maT Soris saxeB@mwifo dawesebullebebi. amgvarad,
nebadarTu Bl 1a kerZo, municipalluri da Sereulli (ucxouri kapitalis
monawi BeobiT) sakredito dawesebu Bebebi. amasTan mniSvne B ovania,
rom kanonmdeb B oba bankebis tipebis ara marto mravall ferovnebas,
aramed maT Tanasworuf¥ B ebianobasac uzrunve lyoTfs.

sakontro B o kiTxvebi:

1. raSi vhlindeba bankis, rogorc sawarmos specifika?
2. romeli1 sagon B 1T vaWroben bankebi?

3. ratom uwodeben banks Suamavall organizacias?

4. Camoaya Nl ibeT bankis tipebi.
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Tavi 2
komerciu b1 bankis Bikviduroba da gadaxdisunarianoba

2.1. bankis balansis Bikviduroba da misi gadaxdiunarianobis cneba

bankis baBansis Bikviduroba umetes willad TviT bankis sagmea
da i1s konkretull pirobebSi, damoukidebBad irCevs, dadgenili
normis doneze Tavis B ikvidurobis mxardasaWerad amaTuim
saSuall ebas, gadaxdisunarianoba, rogorc wesi, saxe@lmwifo anu
centrall ri bankis Funqciebs miekuTvneba.

2.11. Bikviduri saxsrebi

termini B ikviduroba (BaTinuridan Liquidus-Txevadi
gamomdinare) pirdapiri gagebiT realizaciis, gayidvis siadvilles,
materialuri Faseu Bl obis fulad saxsrebad gadagcevas niSnavs. iseve
rogorc wyall1 gandinarobis niSniT siTxes miekuTvneba, aseve bankis
agtivebi maTi TFulad TFTormad gadaqcevis simartivis mixedviT,
ganisazRvrebian rogorc HRikviduri da arall ikviduri saSual ebebi.
bankis agtivebi misi Bikvidurobis xarisxis mixedviT SeiZlBeba sam
Jjgufad davyoT: 1. HRikviduri saxsrebi, romBebic imyofebian
dauyovneb B iv  mzadyofnaSi, anu pirve I xarisxovani B ikviduri
saSua B ebebi. maT miekuTvneba saBaro, saxsrebi sakorespondento
angariSze, pirvellxarisxovani Tamasugebi da saxeB@mwifo Tasiani
qgaRaldebi. 2. bankis gankargu B ebaSi arsebull i B ikviduri
saSua B ebebi, romBebic SeiZBleba FTullad saSuallebad gadaiqces.
saubaria kreditebze da sxva gadasaxadebze bankis sasargebllod
uaxBoes 30 dReSi Sesrullebis vadiT da sxva Taseull obebi
(aramaterialluri aqgtivebis CaTvBiT) 3 aralikviduri agtivebi,
rogoricaa vadagadacilebulli sesxebi da uimedo valebi, bankis
kuTvni B1 Senoba-nagebobebi, romBebic ZiriTad fondebs miekuTvneba.

2.12. balansis Bikviduroba

baBlansi Bikvidurad 1i1TvHBeba, Tu misi qoneba saSualebas
iZBeva agtivis saSuallebebis swrafi reallizaciis xarjze dafaros
pasivis Tasiani val debullebebi. bankis agtivebis Ffullad Tormad
swrafad gadagcevis SesaZ B eb 1 oba misi va B debu N ebebis
Sesasrulleblad rigi TagqtorebiT ganisazRvreba, romelTa Soris
gadamwyvetia Tanxebis ganTavsebis vadebis Sesabamisoba resursebis
mozidvis vadebTan. sxvanairad rom vTqvaT, rogoricaa vadebis
mixedviT pasivi, i1seTi unda i1yos agtivic, maSin uzrunve ByoFfilia
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baBansis wonasworoba agtivebis mixedviT Fullad FformebSi Tanxasa
da gamoTavisuf Bebis vadebsa da bankis vall debull ebebis mixedviT
mosa Bl odne B 1 gadaxdebis Tanxebsa da vadebs Soris.

bankis baBansis Bikvidurobaze gavBlenas axdens misi aqtivebis
strugtura rac ufro metia pirveli1 kBasis Bikviduri saxsrebis
wi b1 aqtivebis saerTo gamSi, miT ufro maRal ia bankis HBikvidoba
saerTaSoriso sabanko pragtikaSi aqtivebis yvelBlaze HBikvidur
nawi Bad 1i1TvBeba Tanxebi salBlaroSi, romelsac miekuTvneba ara
marto naRdi Ffulli salaroSi, aramed 1is +FTuladi saxsrebi,
romBebic centralur bankSi sakredito iInstitutis mimdinare
angariSze iricxeba. sabazro ekonomikis qveynebSi Bikvidurad
iTvleba mokBevadiani komerciulli Tamasuqi, romell Ta rediskonti
banks SeuZBia centralur bankSi, saxe Bmwifos mier garantirebulli
Tasiani gqaRaldebiT. nakBebad HNikviduria sabanko iInvesticiebi,
grZelBvadiani Tfasiani gaRaldebi, radgan mokBe vadaSi maTi
reallizacia yovelTvis ar xerxdeba. ZneBlad HNikvidur agtivebs
miekuTvneba grZe Bvadiani sesxebi da dabandebebi uZrav gonebaSi.

garda amisa, bankis RBikviduroba damokidebulia callkeuli
agtiuri operaciis riskis xarisxze: bankis balansSi rac metia
sarisko aqgtivebis willi, miT dabalia misi Bikviduroba ase
maga B 1Tad, pragtikaSi miRebu B i1a, rom saimedo aqtivebs naRdi fulli
miekuTvneba, xoB o marall xarisxian aqtivebs bankebis grZeBvadiani
dabandebebi.

bankebis msesxebBis kreditunarianobis Xxarisxi arsebiT
gav B enas axdens sesxis droull dabrunebaze da amiT bankis balansis
I ikvidurobaze. rac metia bankis sakredito portfel Si
maRa B riskiani sesxebis xvedriTi wona, miT udro daballia misi
I ikviduroba. Bikviduroba balansis pasivebis strugqturazea
damokidebu B i. Tu moTxovnande anabris mixedviT meanabreebs uf lleba
agvT moiTxovon Fuli nebismier momentSi, maSin  anabrebi bankis
gankargu BebaSi imyofeba ufro mcire xniT da Sesabamisad sxva
Tanabari pirobebisas moTxovnande anabrebis xvedriTi wonis
gadideba da vadiani anabrebis wiBis Semcireba bankis N0 ikvidobas
ancirebs. depozitebis da sesxis saimedooba, romBebic banks sxva
dawesebu Bebidan aqvs miRebul 1, aseve gavBenas axdens balanisi
I ikvidobis doneze.

anrigad, banki 1TvBeba Bikvidurad, Tu misi fulladi saxsrebis
Jami, rombBis swrafi mobiBizeba banks SeuZBia sxva wyaroebidan,

pasivis mixedviT vall debu lebebis droullad Sesrullebis saSual ebas
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iZBleva. aucillebelia avRniSnoT, rom Tavis stabiBurobis
SesanarCuneb Bad banks wunda hgondes gansazRvrulli Bikviduri
rezervi gauTvall iswinebe vall debu B ebaTa Sesasrulleblad,
romelic SeiZleba ganowveu l1 1yos fulladi bazris da kBientis an
partnior-bankis Ffinansuri mdgomareobiT.

bankis balansis Bikvidobis Sefaseba xdeba specialuri
maCveneb B is gaangariSebiT, romBebic aqgtivebis da pasivebis
Tanafardobas, agtivebis strugturas asaxaven. saerTaSoriso sabanko
pragtikaSi, am miznebisaTvis ufro xSirad I ikvidobis
koeficientebi gamoiyeneba. romBebic warmoadgenen TanaFardobas
sakredito dawesebu Bebis balBansis agtivis sxvadasxva mux Bebis da
pasivis gansazRvrulli muxBebis, an pirigiT pasivisa da aqtivis
Tanafardobas. sxvadasxva  qveynebSi B ikvidobis maCveneb N ebs
gansxvavebu Bi1 dasaxe Beba gaaCniaT. maT gamoTv B is araerTgvarovani
meTodika aqvT, rac arsebull pragtikasTan da tradiciebTan aris
dakavSirebul'i. Cveullebriv, Bikvidobis Sesafaseblad mokl evadiani
da saSualBovadiani Bikvidobis koeFficientebi gamoiyeneba. maTi
ganoTv il a xdeba mok B evadiani likviduri Aagtivebis an
saSua B ovadiani aqtivebis TanafardobiT, pasivebis vadebis
Sesabamisad. qveynebis umetesobis bankebi vaBldebullni arian
B ikvidobis koeFficientis gansazRvrulli done SeinarCunon, romelic
B ikvidobis normad iwodeba.

zog qveyanaSi  Bikvidobis norma sabanko da savalluto
kontrolis organoebis mier dgindeba ~zogan ki  sabanko
kanonmdeb B obiT. maTi sidide ganisazRvreba dagrovi ki
ganocdi B ebisa da adgi Bobirivi konkretull i pirobebis
gaTval iswinebiT, kB ienturis specifikiT, Sesrullebu 1 operaciebis
TaviseburebiT, axall bazarze gasvBlis SesaZlebBobi da sabanko
momsaxurebis ganviTarebiT.

bankis I ikvidoba safuzvilad udevs bankis

gadaxdisunarianobas. gadaxdisunarianoba ganisazRvreba, rogorc
bankis unari saWiro vadebSi da srulli1 TanxiT pasuxi agos
va B debu B ebebze. Tumca, is ara marto balansis Bikvidobaze, aramed
rig sxva fagtorebzea damokidebuli. es Faqtorebia poBitikuri an
ekonomikuri situacia qveyanaSi an regionSi, Tulladi bazris
mdgomareoba, centrallur bankSi reFfinansirebis SesaZllebll oba,
Tfasiani gaRalldis bazris ganviTareba, sagiravno da sabanko
kanonmdeb B obia arseboba da srullyofileba, bankis sakuTari

kapitaliT uzrunve ByoTfa, k B ientebis dapartnior bankebis
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saimedoba, mene gmentis done bankSi, mocemu B 1 sakredito
dawesebu B ebebis sabanko momsaxurebis speciall izacia da
mraval Ferovneba da sxva TFfagtorebi. amave dros miTiTebuli
Tfagtorebi pirdapir da arapirdapir gavBenas axdenen bankis
baBansis Bikvidurobaze da gansazRvrull urTierTobaSi imyofebian
erTmaneTTan. naTqvamis 1Bustrireba SesaZBlebeBlia sgema 1I-is
meSveobiT. sabazro ekonomikis qveynebSi centralluri bankebi
komerciuli bankebis gadaxdisunarianobas aregullireben bankis
va B debu B ebebis gansazRvris meSveobiT, maT Soris erTi meanabris
daval 1anebis zRvrull1 odenobis gansazRvriT. msxvi 1 kredtebis
gacemaze gansakuTrebullt kontrolis SemoRebiT, komerciuli
bankebis refinansirebis sistemis SegnniT da mozidulli saxsrebis
nawi Bis aucillebeli1 rezervebiT, saprocento politikis da Ria
bazarze Fasiani gaRalB debiT operaciebis ganxorciellebiT.

2.2. bankebis B ikvidurobis da gadaxdisunarianobis
maCveneb N ebi

bankebis B ikvidobis maCveneb Bebi da kriteriumebia: bankebis
va B debiu B ebebis SezRudvis koeficienti (K,), mosax 0 eobis
Senatanis SezRudvis koeficienti (K,), bankis baBansis mimdinare
Bikvidobis koeFficienti (K,), bankis balansis saSuallovadiani
B ikvidobis koeFficienti (K.). ganvixiBoT TiToeulli es maCvenebell i
da maTi1 kriterialluri done dawvri BebiT.
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2.2.1. bankis val debulebis SezRudva

Tavisi ekonomikuri SinaarsiT bankis sakuTari kapitalis da
misi valdebull ebebis Sefaseba (K,) niSnavs bankis mier aRebulli
val debu B ebebis sididesa da mis sakuTar kapitalls DSoris
damokidebu B ebaTa dadgenas. rac ufro metia sakuTari kapitalis
sidide, miT ufro didia valdebullebebi. centralur banks yovel
konkretul periodSi, mis winaSe mdgari amocanebidan da bazris
mdgomareobidan gamomdinare, SeuZ B 1a Secvalos maTi1 Tanafardobebi
da amiT gaafarTovos an SezRudos bankis sakredito, sxva agtiuri
da sakaso operaciebi.
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maCvenebe @i (K,) ganisazRvreba, rogorc bankis sakuTari
saxsrebis valdebullebebis TanxebTan damokidebu Beba. amasTan
sakuTar saxsrebs miekuTvneba sawesdebo TFonds, sarezervo fonds,
amortizaciis fonds, ganawi Bebu B 1 mogebis saxsrebs minus mogebisa
da zarallis xargze mimarTulll saxsrebi, Senoba-nagebobis
Rirebuleba, debitorulli davall ianebis (sadebeto saldo), bankis
sxva sawarmoebSi monawi Beoba, bankis angariSsworeba Dbankis
kapitaB uri dabandebis xaziT.

bankis valdebulleba ZiriTadad Sedgeba: saxelmwifo da
kooperatiull sawarmoebis, organizaciebis da dawesebu ll ebebis
angariSsworebis xar j ze, aseve sazogadoebrivi da sxva
organizaciebis mimdinare angariSebze arsebu i naSTebis
Tanxebisgan; kapitaBuri dabandebebis dasafinanseb Bad sawarmoebis
da organizaciebis sakuTar saxsrebs minus saxeBmwifo kapitaBur
dabandebaTa dasafinansebeli Tanxebisagan; organizaciebisa da
kooperativebis anabrebisa da depozitebisagan; mosaxleobis
anabrebisagan, angariSsworebis saxsrebisagan; sxva bankebis
sesxebisagan (bankis mier 50%-ze gacemu B 1 Tavdebobis garantiebi).

komerciulli bankebisaTvis (K,) ar unda 1iyos 1/20-ze nak N ebi,
xoBo maTma valB debu Bl ebebma 20-ger metad ar unda gadaametos maT
sakuTar saxsrebs.

Tu pirvel1 maCvenebeB 1 (K,) bankis valdebullebebis saerTo
sazRvrebs awesebs subieqteTan Sedarebis gareSe, maSin meore
maCvenebe®i (K,) SemoRebulia raTa SezRudos mosaxBeobis
Senatanebi. swored am mizniT igna SemoRebu B i1 saxe Bmwifo bankis
mier K, maCvenebeli1, vromelic gamoiangariSeba mosaxlleobis
anabrebis naSTis bankis sakuTar saxsrebTan SefardebiT. K,
maCvenebe 1 ar unda iyos 1-ze meti, anu komerciull bankebs SeuzZHbliaT
miiRon mosax Beobisagan anabrebi sakuTari resursebis TarglebSi
da ara ganusazRvrell ad.

222 Bikvidurobis koeFficienti
bankis balansis yvela Bikviduri agtivebis moTxovnande
Sedareba anu balBansis mimdinare HBikvidurobis (K,) maCvenebell i
gansazRvravs, Tu moTxovnande vall debuBlebebis ra nawill1 unda
ignas  bankis mier erTdroullad dafarulli. bankis balansis
B ikvidurobis agtivebi Semdeg ZiriTad muxBebs Seicavs: fulladi
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saxsrebi bankis salaroSi da Tuladi saxsrebi gzaSi, saxsrebis
naSTi angariSebze qveynis sakredito dawesebu B ebebTan
angariSsworebisaTvis, bankis sakuTrebaSi arsebulli saxeBlmwifo
sesxis ob Ml igaciebi, krediti da sxva saxis gadasaxadebi, romell Ta
dafarvande 1 Tve darCa. bankis valdebullebebi moTxovnande
angariSebze Sedgeba: saxe Bmwifo, kooperaciull1 sawarmoebisa da
organizaciebis angariSsworebis angariSebze naSTisagan, sabiujeto,
sazogadoebrivi da sxva organizaciebis mimdinare angariSebze
arsebull i saxsrebis naSTebisagan, mosax 0 eobis anabrebisa,
depozitebis naSTebisagan erT Tvemde dafarvis vadiT, garantiebisa
da Tavdebobebisagan, romBebic gacemu Bi1a bankis mier erT Tvemde
Sesrullebis vadiT da sxva.

saxe Bmwifo bankis mier dawesebullia, rom K, maCvenebelis
mniSvne B oba 0,3-ze daball1 ar unda i1yos. amrigad, centralluri banki
komerciulli bankebisagan moiTxovs aqgtivebis da pasivebis 1iseT
daba B ansebas, rom bankis moTxovnamde vall debullebebis aranakleb
30% misi B ikviduri aqtivebiT daifaros. gansakuTrebiT
mniSvne B ovania am moTxovnebis Sesrulleba bankis kNl ientebisaTvis
naRdi Fullis daubrko Bebriv gacemisaTvis, Tu maT am Tanxis miRebis
ufBleba agvT. im komerciulli DbankebisaTvis, romBebic Tavisi
k B ientebis saangariSsworebo-sakaso operaciebs ar awarmoeben K,-1s
kriterialuri done 0,15-ze daballi ar unda iyos. es ImiT aris
ganpirobebull i, rom aseT1 bankebis B ikviduri agtivebis
absoButuri Tanxa sxva Tanabar pirobebSi mcirea. K, maCvenebel is
dacva niSnavs, rom banks SeuZNBia mimdinare operaciebze droullad
moaxdinos gadaxda (uax B oes TveebSi).

amasTan, resursebis ganTavsebisas auci Bebelia daculli ignas
saxsrebis mozidvasa da maTi ganTavsebis vadebs Soris Sesabamisoba.
callkeul1 sawarmoebis, organizaciebis, mosax Beobis interesebis
dasacavad Tavisi po B itika bankma iIse unda aawyos, rom ara marto
uax Boes droSi, aramed perspeqtivaSic SeuferxebBad Seasrull os
Tavisi valdebullebebi. bankis Bikvidobis darRvevis naTelli
magaB 1Tia I1s, rom Tu sakredito dawesebu B ebebis mier mok Bevadiani
resursebi grZelBvadiani dakreditebis mizniT gamoiyeneba, bankis
mier Tavisi valdebullebebis gadaxdis dros, maSin kreditebi ar
igneba ukan dabrunebuli. amis gamo banks egmneba sagadasaxado
siZne Beebi. aseTi situaciis Tavidan asaci BebBad sabanko sistemaSi
damkvidrda aqtivebis da pasivebis mixedviT Sesabamisobis da
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daba B ansebis mkacri moTxovna. am mizans asaxavs B ikvidurobis
saSual o vadiani maCvenebel1 (K.), romelic iZleva erT well ze meti
vadis bankis aqtivebis TanaFardobas bankis sakuTari saxsrebis
depozitur angariSebsa da erT wellze meti vadis kreditebze
gacemu I vE debulebaTa Tanxebis gamTan. K, maCvenebe B i1 ar SeiZleba
iyos 0,1-ze meti, ei. grZelvadiani kreditis Tanxa ar unda
aRematebodes sakuTari sasxsrebis Tanxebs da bankis mier mozidull
sxva grZe Bvadian saxsrebs.

bankis valdebu B ebebis SezRudva — H, gamoiangariSeba bankis
kapitall is FardobiT bankis vall debu B ebebTan:

H,=K:0,

sadac O - bankis val debu ll ebebig;

K - bankis kapital 1.

H, dakK, maCveneb Bebis gansxvaveba mdgomareobs bankebis tipebis
kriterialuri maCveneb Bis mixedviT diferenciaciaSi. dadgeni lia
mTeB 1 rigi SemFasebelB i1 maCveneb Bebi, romel Ta gamoTvla balansis
B ikvidurobis auci Bebel 1 donis SesanarCuneb B ad, bankebis agtiuri
da pasiuri operaciebis, regu Bl irebis saSuallebas 1ZlReva

maT Soris:
-kreditis anabriT uzrunvelyofa (H,). es maCvenebel1i
gamoiangariSeba yvela Kkreditis jpamis (K,) SefardebiT:

saangariSsworebo, mimdinare angariSebis, anabrebis, depozitebis
JanTan (C), H,=K,:C. kreditebis anabrebTan Tanafardoba gviCvenebs,
Tu ramdenad Semosav B iania krediti da riskiani aqtivebi ifareba Tu
ara anabrebiT. amerikull sabanko pragtikaSi sasesxo po Bitikis
agtivobas anabrebis BRikviduri aqgtivebiT uzrunvelyofa (H,)
gansazRvravs. es maCvenebelB i1 gaiangariSeba Bikviduri agtivebis
Tanxebis (LA) SedarebiT saangariSsworebo, mimdinare angariSebis,
anabrebis da depozitebis TanxebTan (C), H,=LA:C.

-Bikviduri agtivebis wi i1 agtivebis (H,) saerTo TanxaSi. es
wi 01 ganisazRvreba HBikviduri aqtivebis (LA) SefardebiT, agtivebis
(A) saerTo TanxasTan minus Kkreditebi da sxva gadasaxdelebi
Sesrullebis 30 dRemde vadiT: H,=LA:A.

gamoiyeneba aseve mokBevadiani (H,) da saSualBlo vadiani (H,)
I ikvidobis koeFicientebi.

komerciulli bankebis baBansis HBikvidobis saTanado doneze
SenarCunebisaTvis da maTi muSaobis ekonomikuri mdgomareobis
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uzrunve ByoFisaTvis SemoRebu l 1a kapital is sakmarisobis
maCvenebe 1. i1gi  ganisazRvreba Dbankis sawesdebo kapitalis
minimaBurad dasaSvebi odenobis dadgenis gziT da misi mTeli
kapitall is (agtivebis TanxebTan erTad) SefardebiT.

amasTan aqtivebis callkeul kategoriebs da jggufebs
eniWebaT Sesabamisi gamawonasworebel i1 koeFficientebi, romlebic
maTi danakargis riskis xarisxs asaxaven. aqtivebis Tanxis aseTi
daggufebis da koreqtirebis safuZvellze gaiangariSeba bankis
kapitalis sakmarisobis maCvenebeBi1. maT Soris ZiriTadi adgili
uWiravs maRall1 riskis (H,) kapitall dabandebebis uzrunvellyoFfis
maCvenebe B's, rome B ic gamoiangariSeba, rogorc bankis kapitallis (K)
Sefardeba aqtivebis Tanxebis jJamTan, saSuallo riskis (A)

gaTvall iswinebiT

H =K:A,.

garda mocemulli direqtiulli maCveneb B isa komerciull1 bankis
kapital is sakmarisobis SesafasebBad ori SefasebiTi maCveneb B is
gamoyenebaa gaTvall iswinebulli, romBebic kapitalis maRall riskian
aqgtivebTan Sefardebas asaxven. maTi sabaBlanso Tanxis gami
koregtirebu B ia riskis procentiT maT Soris.

H,=K:A,,
sadac K - bankis kapitalia;
A,- 3-6 gJgufis agtivebia

2.2.3. bankebis gadaxdisunarianobis saxe Bmwifo regulirebis
meTodebi

bankis B ikvidurobis maCvenebBebis ganxiBulli moTxovnebis
dacvis uzrunve Byofa sxva meTodebiT da saSuall ebebiTac SeiZleba,
romBebsac qveynis centralluri da komerciulli bankebi iyeneben. es
uwinares yovBlisa, erTi msesxebBis davalianebis saxsrebis
odenobis SezRudvis sarezervo sistemaa, romelic komerciull da
sxva bankebs avalldebullebs maTi anabrebis saerTo Tanxis
gansazRvru i1 nawi Bi centrallur bankSi Seinaxon.

dawvriBebiT ganvixi BoT saxeB@lmwifo bankis mier bankebis
gadaxdisunarianobis Semcirebis callkeull1 meTodebi.

erT msesxebelB ze riskis magsimaBuri sidide. bankis wunarti,
SesaZlleb B oba droullad da srullad moaxdinos misi val debu ll ebebis
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anazRaureba, damokidebulia ara marto sakredito dawesebu Bebis
muSaobaze, aramed maTi msesxebBebis Finansur mdgomareobaze.
kreditis ganTavsebisas bankebi unda gamodiodnen sawarmoebis da
organizciebis gadaxdisunarianobidan, magram amasTan, maT ar unda
gamoricxon erTi an ramdenime msesxebBis mxridan gadauxdel obis
SemTxvevaTa SesaZBlebBobac. 1seT situaciaSi, rodesac erT
msesxebe Bs bankis sasesxo davalianebis dafarva droullad ar
SeuZBlia did mniSvneBoba agvs imas, rom gadauxdell obam bankis
sakuTari valdebullebebis Sesrullebis garTulleba ar gamoiwvios.
rogorc bankis gamocdi Beba gviCvenebs, aseTi Sedegebis Tavidan
aci Bebis saSuallebas iZBeva erT msesxebel ze kreditis SezRudulli
gacema. mxoBod erTi kBientis didi kreditis vadagadaci llebam
SeiZ M eba bankis Bikvidoba swrafad moSall os.

kreditis magsimaBuri sidide (K,) centralluri bankis mier
aris dadgenili, rogorc erT msesxebelze erTobBivi sasesxo
dava B 1anebis (sadebeto saldo sesxis angariSis mixedviT pRus 50%
baBansgareSe valdebullebisa, romBebic am msesxebelze aris
gacemu B1) Sefardeba bankis sakuTar saxsrebTan.

bankis gadaxdisunarianobis dacvis mizniT SemoRebu B ia cneba
‘msxvilli  krediti~ da mis saerTo Tanxaze gansakuTrebulli
kontrolis sitema, msxvilli kreditis qveS igull isxmeba msesxeb B is
erTobBiv daval ianebis sidides pBus am msesxebelze gacemulli
garantiebis da valdebullebebis 50%. msxvilli krediti SeiZleba
gaices mxo B od komerciull i bankis sabWos erTsullovani
gadawyveti BebiT. msxvi ki kreditebis saerTo Tanxa
saangariSsworebo Tvis bo B os bankis sakuTari saxsrebis Tanxas 8-
jJer da metad ar wunda aRematebodes, xoBo xuTi umsxvillesi
kreditis Tanxa, banalls gareSe operaciebis gaTvall iswinebiT, bankis
sakuTar saxsrebs 3-jer metad ar unda aRematebodes.

sabanko sistemis sakredito resursebis regulirebis fondi.
komerciulli bankebis sakredito sagmianobis regulirebis mizniT da
maTi WBikvidobis SesanarCuneb B ad, bankebis moziduli resursebisa
da depozitebis xar jze igmneba sakredito resursebis regullirebis
fondi. komerciullma bankebma centraBlur bankSi sarezervo
angariSze, mozidull1 saxsrebis 13%-is deponireba unda moaxdinon.
am angraiSze Semosavall i ar iricxeba.

sakontro b o kiTxvebi:

1. ra aris 0B ikviduroba
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2. ra miekuTvneba yve Baze Bikvidur agtivs?

3. ra axdens bankis balBansis Bikvidurobaze gav il enas?

4. rogor gaiangariSeba HBikvidobis koeFicienti?

5. CamoTvalleT bankebis l ikvidobis maCveneb N ebi da
kriteriumebi.

6. ras gansazRvravs bankis gadaxdisunarianoba?

7. ganmarteT bankis sakuTari kapitall1 da vall debu ll ebebi.

8. Camoaya B ibeT bankebis gadaxdisunarianobis saxe Imwifo
regu B irebis meTodebi.
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Tavi 3
krediti, misi Ffungciebi da Formebi

3.1. kreditis warmoSoba da misi auci Bebl oba

sasesxO kapitalli aris 1i1s Tuladi saSuallebebi, romelic
gansazRvrulli droiT gaicema sesxad procentis, an sargeblis
miRebis mizniT. krediti sasesxo kapitalis, ei. Fulladi kapitalis
moZraobis Formaa. krediti sesxad gaicema garkveu i sargeb Bl isa da
dabrunebis pirobiT.

sasesxO kapitallis moZraobas gaaCnia specifiuri Tavisebureba,
rom warmoebis sferoSi mas 1iyenebs ara misi mesakuTre aramed

Suamavalt _  bankis saxiT, swored amitom sesxad gacemuli
kapitaBisgan miRebul1 mogeba or nawillad 1i1yofa _ sargeblad,
rome B sac gamsesxebeBi1 _ kreditori 1iTvisebs da mewarmis

Semosav B ad, rome I sac msesxebe b1 1Tvisebs.

krediti BaTinuri sityvaa (credit) da niSnavs sesxs, romelic
gaicema Ffuladi an naturalluri FformT, dabrunebis probiT da
sargeb B is (procentis) gadaxdiT. krediti gamoxatavs ekonomikur
urTierTobas kreditorsa da msesxebels Soris.

krediti warmoiSva pirvelyofi i Temuri wyobi Bebis daSHisa
da monaTm¥ B obe Buri wyobi Bebis aRmocenebis periodSi sasagonll o-
Tfulladi urTierTobebisa da sazogadoebis gonebrivi dayoTfis
niadagze.

kredits gascemdnen sazogadoebis yvelaze ufro mdidari
Tenebi wvril mwarmoeb Bebze, TavdapirveBlad naturalluri formiT
(marcvali, pirutyvi, beweulll da sxva), xoBlo Semdeg sasagonlo-
Tulladi urTierTobebis ganviTarebis kvall obaze, fulladi FormiT.

kapitaBizmande yvelBla sazogadoebriv-ekonomikur +FormaciaSi
krediti savaxSo FormiT arsebobda.

savaxSo krediti _ es aris sargebBis miRebis mizniT sesxad
gacemullt  Ffulladi saxsrebi. savaxSo kreditis warmoSobis
istoriull1 pirobebias 1 Sromis sazogadoebrivi danawi Beba;, 2
warmoebis saSuall ebebze da produqgtebze kerZoO sakuTrebis gaCena; 3.
sagonelgacvlis ganviTareba;, 4 TFullis warmoSoba, 5 qonebrivi
diferenciacia pirve lyofi 1 sazogadoebaSi.

savaxSo krediti arsebobda ori ZiriTadi formiT: a) krediti
upiratesad msxvili miwaTmF B obeBebisTvis da b) krediti
wvri Bmwarmeb B ebisaTvis.
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msxvilli miwaTmFHBobelebi warmodgenilli 1i1yo Teodalebis
saxiT, xolo wrilli miwaTmogmedebi — gWBexebisa da xelB osnebis
saxiT. mevaxSis rollSi gamodiodnen: vaWrebi, msxvi b1
miwaTmF B obe Bebi, samRvdeB oeba, zarafebi msesxebelTa Soris
vxvdebiT agreTve galBagebs da zogjer TviT saxeBmwifoebsac Kki,
romBebic aRebull sesxebs armiis Sesanaxad da omebis sawarmoeb lad
1yenebdnen. unda aRiniSnos, rom savaxSo krediti umTavresad
Tuladi sesxis saxiT 1yo warmodgeni B 1.

sesxad gacemu i Tuls mogeba mohgqonda mxo B od
kreditorebisaTvis, rac Seexeba msesxebels (movalles), igi am Tanxas
Iyenebda ara mogebis miRebisaTvis, aramed Tavisi meurneobis
Tinansuri siZneleebis gadasawyvetad. magaBliTad, gBexi marCenalli
pirutyvis dacemiT, an mousavBianobiT gamowveulli zaralis
dasafaravad mimarTavda mavaxSis sesxis aRebas. isni mevaxSeebisagan
Tulls sesxulobdnen umTavresad sagadasaxdeBo mizniT, kerZod,
raTa gadaexadaT vrenta miwaTmFBobelisaTvis an gadasaxadi
saxe ImwifosaTvis. amitom, es garemoeba saSuallebas aZlevda
mevaxSeebs aseT gamouvall mdgomareobaSi Cavardnill msesxebell ze
sargeb B is maRall 1 ganakveTi daewesebinaT.

mevaxSis sargeb B is wyaros warmoadgenda wvri i mwarmoeb B is
Sroma. mevaxSe sargebBis TormiT iTvisebda ara marto zedmet
produgts, aramed aucillebeli produgciis nawillsac. msxvilli
monaTm¥ B obe Bebi mevaxSeebs uxdidnen sargebells im produgciidan,
romelsac wvrili1 mwarmoeb Bebi gmnidnen. sargebBis metad maRal i
ganakveTebi xSirad iwveda did winaaRmdegobas, rogorc
monaTmF B obeBur, ise Feodalur sazogadoebaSi. magalBliTad, Zvel
saberZneTSi cnobilia solBonis reforma 594 wells Cvwa, rodesac
kreditorebsa da msesxebBebs Soris 1iseTi daZabulli viTareba
Seigmna, rom soBoni 1Zullebulli gaxda gaeugmebina arsebulli valis
va Bl debu B ebani da amiT metad aReBvebulli movaleebi daeSoSminebina.
miuxedavad amisa, mevaxSeebi aTasgvari gzebiT mainc axerxebdnen
amgvari kanonebisaTvis Tavis avlas da procentis maRall i1 ganakveTis
SenarCunebas.

savaxSo kreditma aseTi kabaBuri Tormis miuxedavad, mainc
didi roli Seasrulla monaTm¥ B obe Bur da Tfeodallur
sazogadoebaSi, man aseve didi gavBena moaxdina antikur samyarosa
da Sua saukuneebis ekonomikaze. kerZod, savaxSo kreditma xeli
Seuwyo naturalluri meurneobis daSBas da sasagonlo-fullad
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urTierTobis ganviTarebas. savaxSo kreditma ZiriTadad ara
revo Buciuri, aramed konservatiulli rolli Seasrulla

Tanamedrove sabazro ekonomikaSi, ganviTarebulli kreditis
Tormis arsebobasTan erTad, paralle Burad mevaxSeoba mainc SemorCa
misi rogorc aSkara, ise Tarulli TormiT. is gansakuTrebiT
SesamCnevia postsocialisturi qveynebis sabazro urTierTobaze
gardamaval periodSi.

farulli  FformiT mevaxSeoba SenarCunebullia ara marto
ganviTarebad qveynebSi, aramed ekonomikurad ganviTarebul
gqveynebSic. ag savaxSo krediti asrullebs ormag rolls, erTis mxriy,
Igi amcirebs dagrovebas da amuxruWebs meurneobis ganviTarebas,
randenedac maRall 1 sargeb B is ganakveT1 aferxebs savaxSo kapitalis
mwarmoeb Bur gamoyenebas, meores mxriv, mevaxSeoba Zirs uTxris
warmoebisa da sakuTrebis TFformebs da aZBierebs qonebriv
diferenciacias. mevaxSeoba anadgurebs wvriBmwarmoebBebs da
zrdis dagiravebull i Sronmis eqsp B uatacias. sakredito
urTierTobaTa ganviTareba es 1yo reaqcia mevaxSeobis winaaRmdeg da
warmoadgenda mxo Bod sargeb B is momtani kapitall is dagvemdebarebas
sabazro ekonomikuri sistemis pirobebisa da moTxovni B ebebisadmi.

yove B ive amis Semdeg mizanSewoni Bia ganvixi BoT Tu riTi 1yo
ganpirobebu i kreditis auci Bebll oba

3.2 kreditis auci Bebll oba
kreditis aucillebBoba ganpirobebullia meurneobrivi

warmoebis procesSi fuladi saxsrebis wrebrunvis kanonzomierebiT.

sagme 1imaSia, rom Tuladi saxsrebis wrebrunva, erTi mxriv
gardauvallad iwvevs droebiT Tavisufall i saxsrebis warmogmnasa da,
meore mxriv, moTxovnilBebas am Tavisufalli Tuladi saxsrebis
gamoyenebaze.

Tavisufalli Fuladi saxsrebis Segmis wyaroebi sxvadsxvaa.

1lfulladi saxsrebis gamoTavisufFBebis erT-erTi ZiriTadi
mizezia ZiriTadi Fondebis brunvis Taviseburebani. rogorc viciT,
Sromis 1araRebis Rirebulleba (Senobebi, nagebobebi, manganebi,
mowyobi B obebi da sxva) warmoebull produgqciaze gadaitaneba nawi I -
nawi B, amortizaciis kvallobaze, ZiriTadi Tondebis ganaxBeba ki
srullad warmoebs da mxoBod da mxoBod mas Semdeg, roca Sronmis
laraRebi da saSuallebebi nT Bianad gacvdeba. amitom ZiriTadi
fondebis amortizciisa da mTHRian srull ganaxBebas Soris
SualledSi misi Rirebullebis nawi Bi droebiT Tavisufali fulladi
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saxsrebis saxiT 1lBegeba magaBliTad, Tu mangana Rirs 5 aTasi
dolari da cvdeba 10 wHBis manZillze, maSin yovelwliurad
produgciis reallizaciis procesSi agrovebs 500 doBars sarezervo
Tfulladi fondis saxiT.

2. Tavisufalli Tulladi saxsrebis Segmnis meore mizezTan
maSin gvagvs sagme, roca mza produqciis reallizaciis periodi ar
emTxveva sawarmoo maragebis SeZenis periods sagme 1imaSia, rom
samrewve o Ffondebis wrebrunvis procesSi s - F-is agtis Semdeg
maSinaTve erThaSad ar xdeba warmoebis saSuall ebebis SeZena, e..
agti T w s TFirma, rogorc wesi, nedBeulls (gansakuTrebiT
sasof B o-sameurneo warmoebis nedBeulls - bambas, Salls, tyaveulls
da aS) iZens umTavresad ara TadaTanobiT da reguBlarullad mTel i
whlis ganmavB obaSi, aramed gansazRvrull sezonze (magaliTad
Semodgomaze), Tanac erThaSad, msxvi i partiebad, rac
uzrunve Blyofs warmoebis uwyvetobas SedarebiT  xangrZHlivi
periodisaTvis, amitom sawarmos, yove li mza produgciis partiebad
gayidvis Semdeg, ar sWirdeba nedBeullisa da damxmare masallebis
yidva. reallizebull1 produqciis amonagebis nawi Bi1 masTan grovdeba
sarezervo TFTondis saxiT, romelic nedBeullisa da masallebis
SeZenamde, 1s rogorc resursi Tavisufali saxiT arsebobs. aseTi
Tavisufalli Tulladi saxsrebi warmoiSoba 1m SemTxvevaSic, roca
firma nedBeulls yidu l obs patar-patara partiebiT, an
regularullad mTel1 wlis ganmav l obaSi.

3. Tavisufalli Tfulladi saxsrebi 1igmneba agreTve Sronmis
anazRaurebis garkveulli intervallebiT gacemis gamo. produqciis
reallizaciis periodi da xellTfasis gastumreba, rogorc wesl,
erTmaneTs ar emTxveva droSi, amitom am SualedSi xell FasisaTvis
gaTvall iswinebu B i1 saxsrebi droebiT Tavisufalia

4, droebiT Tavisufali Tuladi saxsrebis mniSvne I ovani
wyaroa mogebis is nawilli, romelic gaiTvaliswineba warmoebis
gasafarToeblad, ei. sainvesticiod. warmoebis gafarToebis mizniT
saWiro xdeba damatebiTi Fuladi saxsrebis mozidva. amitom Tuki
mogebis nawi B1 axal 1 mangana-mowyobi B obebisa da warmoebis sxva
saSua l ebebis SeZenisaTvis aris gamiznulli, maSin Firma iZullebuli
xdeba yoveBwl iurad gadados Tavisi Fulladi saxsrebi manam, sanam
saerTo Tanxa saWiro raodenobas ar miRwevs. damatebiTi fulladi
saxsrebis mTavar wyarod miCneullia mogeba da manam, sanam am
wyarodan sWiro Tnxa ar dagrovdeba, i1gi droebiT Tavisufal

saxsrebs ganekuTvneba.
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magaliTad, Tu wHliuri mogebidan Tirma SeZBebs warmoebis
gaFarToebisaTvis gamoyos mxoBod 100 aTasi HBari, xolo Tirmis
gafarToeba 500 aTasi Baris odenobis damatebiTi Ffull is dabandebas
moiTxovs, maSin mas 5 wlis manZi Bl ze mouxdeba Ffulladi FormiT
mogebis garkveu l1 nawi B is dagroveba.

5. droebiT Tavisufalli Tuladi resursebis erT-erTi
mniSvne Boivani wyaroa saxe@lmwifos Fulladi dagroveba, misi
rezervebi.

magal 1Tad, saxeBmwifo biugetis SemosavBebis garkveulli
nawi B1 gansazRveulli drois manZilze Tavisufalia da SeiZleba
misi sakredito resursebis saxiT gamoyeneba.

kreditis saxiT es droebiTi Tavisufalli Tulladi saxsrebi
kv Bav Sedis sameurneo brunvSi kv Bavwarmoebis momsaxurebis mizniT.

droebiT Tavisufalli Tulladi saxsrebis mimarTullebaTa
mixedviT  arCeven kreditebs, romBebic gaicemas samrewvello
sawarmoebze, sofBis meurneobaze, savaWro organizaciebze, uZravi
qonebis giraoze, saojaxo meurneobaze, saxeB@mwifo organoebze,
safFinanso dawesebu B ebebze, HBizingis debitorull davall ianebaze,
sazRvargareTis qveynebis saxe Bmwifo organizaciebze, bankebze.

Tanamedrove ekonomikur urTierTobaTa sistemaSi sakredito
operaciebma 1seTi masStabebi da mniSvneBoba miiRo, rom saWiro
gaxda maTi regull irebis gaagtiureba. ax Bad miRebu B 1
sakanonmdeb 1 o aqtebi umTavresad mimarTull ia kB ientebis
ekonomikuri informaciis donis amaRBebis, maTi samogall ago
uft Bebebis dacvisa da kreditis gacemis dros bankis uflebebis
borotad gamoyenebis yovelgvari SesaZleblobebis gamoricxvis
uzrunve I sayofad.

3.3 kreditis formebi
kreditis FTormebi mWidro kavSirSia kreditis strugturasTan

da garkveuli1 doziT sakredito urTierTobaTa arsTan. rogorc
wesi, kreditis stugtura moicavs: kreditors, msesxebellsa da
gasesxebull Rirebullebas. swored amis gamo kreditis +Tormebi
SeiZleba ganvixi BOT gasesxebuli Rirebullebis, kreditorisa da
msesxeb B is miznobrivi moTxovni B ebebis xasiaT Tan
damokidebu 0 ebaSi.

gasesxebu I RirebulebasTan damokidebu B ebaSi ganasxvaveben
kreditis: sagonlur, Fullad da Sereull (fulad-sagonlur) formebs.
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kreditis sagonBuri TFforma win uswrebda Tullad Tormas.
istoriaSi cnobillia pirveli kreditorebi, romBebsac Warbi
samomxmareb o sagonel i gaaCndaT da gascemdnen mas sesxis saxiT.
kreditis Tanamedrove sagonBur Formas warmoadgens saqonlis
nisiad gacema. am SemTxvevaSi sayuradReboa is garemoeba, rom
kreditori ganicdis Tullis saWiroebas, amitom 1igi i1Zullebullia
ganvadebiT gasces sagonelli da vadis gasvBlis Semdeg misi
anazRaureba miitRos Ffulladi formiT.

sabazro ekonomikisaTvis tipiuria kreditis Tfulladi Torma,
rac Tavis mxriv, ganpirobebullia imiT, rom ¥Tulli warmoadgens
sayove 8 Tao ekvivallents, mimogqcevisa da gadaxdis universallur
saSuallebas. kreditis +Tuladi TFformis gareSe warmoudgenelia
Tanamedrove sabazro urTierTobebi.

Tanamedrove  ekonomikuri sistemisaTvis damaxasiaTebel ia
kreditis Sereul iBB(Tu lad-sagon Buri) forma. kreditis es fornma
TfarTod gamoiyeneba ganviTarebadi qveynebis meurneobriv cxovrebaSi.
magaBiTad, qveynis Siga vaWrobaSi dominirebs sagonBis nisiad
gayidva da misi Rirebullebis kreditis fulladi formiT dabruneba
sagareo-ekonomikur urTierTobaSi saeqsporto saqonlis
Rirebu Bebis anazRaureba warmoebs kreditis fulladi formiT.

Imis mixedviT, sakredito garigebis dros kreditoris rollSi
vin gamodis ganasxvaveben: komerciull, sabanko, saxel@mwifo,
sanoga B ago da saerTaSoriso kreditis fornmebs.

komerciu i krediti

es 1seTi fornmis kreditia, rome I sac mewarmeebi
kv B avwarmoebis procesSi aZlleven erTmaneTs (nisia saqoneli).
komerciulli kreditis dros kreditorebad gamodian TFirmebi,
sawarmoebi, kompaniebi. am Formis kredits xSirad saTamasuqo
kredits uwodeben. imis gamo, rom kreditis safuZvBad miCneullia
mewarme-gamyidve Bis mier sagonlBis Rirebullebis ganaRdebis
gadavadeba da mewarme-myidveBis mier Tamasugis gacema, rogorc
valis valldebulleba, gaanaRdos nayidi sagonlis Rirebulleba
gansazRvru i1 vadis gasv il is Semdeg.

komerciulli krediti Tavis TavSi gull isxmobs savalro kredits,
anu nisiad warmogmni B dava ll ianebas sagonlis gayidvis
gansakuTrebu B 1 pirobebidan gamomdinare.

komerciulli krediti xasiTdeba Semdegi niSnebiT: 1. komerciull i
kreditis obieqtia saqoneli, romeBic uwyvet kavSirSia yidva-

gayidvasTan. an dros ar xdeba naRdi Ffullis maSinve gadaxda. ase,
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rom aq gamyidveli yovelTvis kreditoria xolo myidveli
yove B Tvis msesxebe B i, e.l. yidva-gayidvasTan dakavSirebu l garigebas,
rogorc wesi, Tan sdevs sakredito garigeba (urTierToba), 2.
komerciullt kreditis subieqtebit arian mewarmeebi, vinaidan
komerciullt krediti mxoBlod sagonlis TormiT arsebobs; 3.
komerciulli kreditis gafarToeba, an Semcireba uSuallod aris
dakavSirebuli produgciis warmoebisa da sagone I mimogcevis
gaFarToebasTan, an SemcirebasTan. 4. komerciulli krediti
garkveu Bwi Bad mainc SezRudu B ia. misi odenoba SezRudullia jer
erTi, samrewve o warmoebisa da savaWro TFTirmebis xel T arsebulli
Tulladi saxsrebiT, xoBlo meore mxriv, komerciull kredits agvs
Tavisi sazRvrebi. es sazRvrebia: sarezervo Tuladi saxsrebi da
gasesxebu 01 saxsrebis ukan dabruneba.

komerciulli krediti rogorc wesi TFTormdeba specialuri
sabuTebis saxiT, romBebic adasturebs msesxebBis vall debu ll ebas
gamsesxeb B is winaSe, rom man gamsesxebels garkveull droSi
garkveul1 Tanxa gadauxados. komerciulli kreditis tipiuri saxea
Tamasugi. is warmoadgens weri BobiT valis valdebullebas, rombis
gamoc mis mFBobells ufleba agvs moiTxovos im pirisagan, romellic
agsepts  ukeTebs mocemull valldebulebas, garkveul drosSi
gadauxados mas Fulli.

Tamasugi gansxvavdeba sxva saxis vallis valdebulebisagan:
upirveles yovlisa Tamasugqi xasiTdeba abstragtuBobiT. es 1imas
niSnavs, rom masSi ar aRiniSneba, Tu konkretullad ram gamoiwvia
mocemu B 1 valis valdebullebis warmogmna. maga B 1Tad, Tu
msesxebe Bma kreditorisgan miiRo saqoneli, es TamasugqSi ar
aRiniSneba. erTaderTi rac masSi aRiniSneba es aris Tanxis odenoba
da gadaxdis vada Tamasugis gadaxdaze uaris SemTxvevaSi mis
mimRebs SeuZll i1a moiTxovos ew. protestis aqti, romell ic daamownmebs
Tamasugis gadauxde B obas im pirisagan, visac evalleba misi gadaxda.
an dros gadaxdevineba SeiZBeba moxdes i1Zullebis wesiT. mesame,
Tamasuqgi aris mimoqcevadi. es Imas niSnavs, rom Tamasuqi, rogorc
mimoqcevis 1araRi, Fungcionirebs naRdi Fullis magivrad. Tamasuqis
aseTi1 Tungcia dakavSirebuBia imasTan, rom komerciulli kreditiT
sargebBobs ara erTi romelBime, aramed mravalll piri, mewarnme,
romBebsac regularulli savaWlor urTierToba aqvs erTmaneT Tan.

Tamasuqgis aseTi Tavisebureba gansazRvravs mis xe B sayrell obas,
vinaidan aadvilebs +Tullis gadaxdevinebas da icavs kreditoris

Interesebs, Tamasugs meore mxares ukeTdeba gadasacemi warwera,
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rome l sac indosamenets uwodeben. piri, romelic aselT warweras
akeTebs, kargavs ufBebas masze, Tumca 1igi aseT SemTxvevaSi ar
Tavisuf 1 deba mT B 1anad va B debu B ebisagan. gadauxde 1 obis
SemTxvevaSi Tamasuqis Tavdapirvel gamcems SueZBia Tamasugis
xe Imomwerisagan moiTxovos gadaxda indosamentze. amas indosamentis
pasuxsimgeb B oba ewodeba.

Tamasugqi oOri saxisaa: martivi da gadapirebulli. martivi
Tamasuqgis SemTxvevaSi, masze aRniSnulia gadasaxdeli Tanxa,
sargeb B is odenoba, Tamasugis gacemis adgilli da dro, gadaxdis
vada, Tamasuqis mFHBobelis gvari, Tamasuqis gamcemis xe B mowera.
xo B o gadapirebuli1 Tamasuqgi iseTi valis valdebullebaa, romelic
Seicavs weriBobiT brZanebas erTi pirisa (gamsesxeb @ i1sa) meoreze
(msesxebe B ze), rom man gansazRvrull1 Tanxa gadauxados mesame pirs.
im pirs romelic gadapirebull Tamasugqs iZBeva ewodeba trasanti,
imas vinc valdebulia moaxdinos gadaxda _ trasati, xol o imas,
rome I zedac gadadis fullis miRebis valdebuleba _ remitenti.

gadapirebull Tamasugs martivi Tamasugisagan gansxvavebiT
gamowers ara msesxebe B i1, aramed gamsesxebel 1.

sabanko krediti

sabako krediti aris kreditis ZiriTadi Tforma, romelic
gaicema uSuall od bankis mier. bankebi kredits gascemen msurve lebze
mxo B od dasabuTebu i biznes-gegmisa da uzrunve ByoTfis
warmodgenis SemTXxvevaSi.

sabanko krditi SeiZlleba davaggufoT sxvadasxva niSnis
mixedviT. sabanko krediti dafarvis vadis mixedviT SeiZleba iyos:
mok Bevadiani (1-12 Tvemde), saSuallo vadiani (1-5 wHBamde) da
grZe Bvadiani (5-ze meti wel 1)

dafarvis xasiaTis mixedviT sabanko krediti SeiZBeba 1yos:
sesxis TandaTanobiTi dafarviT; valis erTbhaSad dafarviT, sesxis
dafarva ganvadebis wesiT.

sargeb B is daricxvis meTodis mixedviT:l. sargebBis daricxva
sesxis gacemis momentSi; 2. sargeb B is daricxva kreditis dafarvis
momentSi; 3. sesxiT sargebBobis mTelli periodis ganmavll obaSo
Tanabarzomieri SenatanebiT; 4. mococavi saprocento ganakveTl
saprocento ganakveTi saSuallovadian da grZeBvadian kreditebze,
romBis sidide ar Tigsirdeba kreditis mTeli periodisaTvis
(rogorc es miRebullia tradiciull pragtikaSi), aramed warmoebs
maTi gadaxedva kreditorsa da msesxebels Soris SeTanxmebuli
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drois SualledSi Sesabamis  sakredito bazarze situaciis
cvhlilebasTan dakavSirebiT.

uzrunve ByoFfis mixedviT sabanko kredits ganasxvaveben: 1.
sesxebi uzrunve ByoTfis gareSe (sab B anko); 2. sesxebi
uzrunve ByoFiIT:. sasagonBi-materialluri TaseulobebiT, TFasiani
qgaRal debiT, uZravi qonebiT da sxva TaseulobebiT, TamasuqgiT,
oqroTi, sasagon 1 o dokumentebiT, uzrunve Byofi ki kreditebi.

samoxmareb B o krediti

es aris kreditis 1iseTi TFforma, romelBic gaicema savalro
Tirmebis mier bankebsa da sxva sakredito dawesebu B ebebze sagonlis
saxiT ganavdebis wesiT. am kredits miekuTvneba agreTve gaweull'i
momsaxurebis ganvadebiT gadaxdac. sxvadasxva Firmebidan sagonlis
kreditis saxiT SeZenas i1wvevs mosax Beobis farTo Tenebis fulladi
Semosav B ebis ukmarisoba. dakreditebis obieqtebia ZviradRirebull i
da xangrZ B ivi moxmarebis nivTebi. samomsxmareb B o krediti SeiZll eba
iyos mokBevadiani _ erTwBamde, saSuaBlovadiani _ 3 wlamde da
grZellvadiani _ 310 wHlamde. samomsxmarebBo krediti aris
komerciulli da sabanko, vinaidan jer erTi, sagonBis ganvadebiT
gayidva xorcielldeba sacallo savalro Tirmebis meSveobiT, xollo
meore, sesxebi gaicema sxvadasxva sakredito dawesebu lebebis mier
xangrZ B ivi moxmarebis sagnebiT movaWre +FTirmebze. am kreditze
moTxovna sakmaod didia.

samomxmareb o krediti dafarvis Tormebis mixedviT 1iyofa
kreditis erTjperad dafarvad da gadaxdis ganvadebis wesiT
dafarvad. pirveli ganekuTvneba mimdianre angariSebs, romelic
exsneba myidvelBebs savalWro TFirmebis mier. miRebull1 kreditis
Targ B ebSi1 msesxeb Bebi yidu B oben sagonels TavianT davall ianebaTa
erTdroull1 vadis gasvBamde. samomxmarebBo krediti erTjeradi
dafarviT  Seicavs kreditebs gadaxdis ganvadebis saxiTac
(komunaBuri sawarmoebis, egimebisa da samedicino dawesebu ll ebebis
momsaxureba), samomxmareb Bo kreditis ZiriTadi nawi Bi1 ganavdebiT
gadaxdis kreditebs xmardeba.

sakredito dawesebu 0 ebebis samomxmareb o kredits ZiriTadad
gaaCnia ori FTorma 1 pirdapiri kreditebi momxarebell ze savalWro
Tirmebis Suamav B obis gareSe. am SemTvevaSi kreditorad gvevll ineba
banki, romellsac momxmarebBebi ufaraven kreditebs dadgenil
vadebSi; 2. kreditis gacema momxamrebel ze savaWro TFirmebis
rwnunebiT. am SemTxvevaSi bankebi xell Sekrullebas deben savalro

TirmebTan da val debu Bebas 1Reben gansazRvrull1 Tanxis FargllebSi
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daakrediton myidve Bebi, xoB o savaWro TFirmebi Tavis Tavze i1Reben
rwmunebas bankisadmi msesxebe I Ta vallis va 1 debu B ebebis
Tavisdroull dafarvaze da amave dros deben xellSekrullebas
TavianT myidveBebTan, sadac gansazRvrulia kreditis Tanxa, misi
pirobebi da dafarvis vadebi. myidveBebi miRebull kredits faraven
nawi B-nawi B. maT mier kreditSi SeZenilli sagoneli gamoiyeneba
gadaxdis uzrunve I sayofad.

saxe Emwifo krediti

es aris kreditis iseTi saxe, roca saxelmwifo da
xelisuf Bebis organoebi gamodian gamsesxebBis an msesxeblis
rol Si. sxvadasxva obieqturi mizezebisa da garemoebaTa gamo
saxe Imwifo mimarTvas sesxebs. sesxebs RebulBobs saxel@lmwifo
mosax Beobidan safinanso-sakredito dawesebu Bebebis meSveobiT
ob B igaciebis gamoSvebis gziT. saxel@lmwifo krediti aris
saxe Imwifo SemosavBlis mobilBizaciis erT-erTi mniSvnelovani
meTodi.

saxe Imwifo krediti ganTavsebis wesis mixedviT SeiZleba
daiyos TavisufBad mimoqcevad, xe ImoweriT da i1ZullebiT sesxebad.
sesxebi aris mokBevadiani 1 wBamde vadiT, saSuallo vadiani _ 5
w Bl ande vadiT da grZeBvadiani 5 we l ze meti vadiT. Semosav B 1anobis
mixedviT i1yofa procentullad (gamsesxebells uxdian an tiraJiT an
momgebiani ob B igaciis gamoSvebisas  dafarvis tiraJiT an
momgebiani tiraJiT)., sesxis ganTavsebis adgilis mixedviT
ganasxvaveben Sinagan saxeBmwifo sesxs da sagareo saxelmwifo
SEeSXS, romelic realizebulia ucxoeTis TFTullad Dbazrebze
(kreditori qveynis, msesxebe B 1 gveynisa da mesame gveynis va Bl utaSi).
Sinagani sesxis ob B igaciebis SeZena SeuZll 1a ucxoeTis mogall agesac.

saxe Imwifo sesxi gamoiSveba, rogorc centralluri mTavrobis
1se adgi Bobrivi xeBisufBebis organoebis mier.

sesxi SeiZleba daiyos agreTve saobBigacio sesxad da
arasaob B igacio sesxad. Sinagani saxeB@mwifo sesxi Cveullebriv
Tformdeba obBigaciuri sesxis mT HRiani TanxiT. arasaobligacio
sesxi _ esaa mTavrobaTaSorisi sesxi. ganasxvaveben agreTve sabazro
da arasabazro ob B igaciebs. saxe Emwifo sesxis sabazro
ob N igaciebis Tavisufali yidva-gayidva warmoebs fullad bazarze,
magram ar SeiZBeba am ob B igaciebis gadaxdaze wardgena saxe Bmwifo
sesxis gamoSvebis dros dadgenill vadamde. saxe BmwifoO sesxis

arasabazro ob Bl igaciebis yidva-gayidva ar xdeba da maTi gadaxdaze
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wardgena SeiZleba mFRobellis survi Bisamebr nebismier dros sesxis
vadis gasvBamde, magram am SemTxvevaSi obMWNigaciebze gadasaxdeli
procenti mcirdeba

saxe Imwifo sesxis ganTavseba xdeba bankis SuamavB obiT,
romBebic saxeBlmwifos akrediteben sesxis mTeBi1 TanxiT da am
operaciisaTvis bankebi gasamrgelBos 1Reben. bankebi SedarebiT
dabal 1 nominaBuri saemiso kursiT yiduloben obBigaciebs, xollo
Semdeg mis reallizacias axdenen Ffullad bazarze. aseTi meTodi
bankebs sakmado did mogebas aZlevs.

saerTaSoriso krediti

IseT1 kreditia, romelic erTi qveynis mTavrobis, bankebis,
agreTve sxva 1uridiulli da TFTizikuri pirebis mier gaicema meore
gveynis mTavrobaze, bankebze, agreTve sxva ituridiull da Tizikur
pirebze vadianobis, dabrunebadobisa da sargebBis gadaxdis
pirobiT.

saerTaSoriso sakredito urTierTobebSi kreditorebisa da
msesxeb B ebis saxiT gamodian callkeu B i1 bankebi, Firmebi, saxe Imwifo
dawesebu B ebebi, mTavroba da savaButo-sakredito organizaciebi.
saerTaSoriso krediti dakavSirebu l 1a iseT ekonomikur
kategoriebTan, rogoricaa Tullil, mogeba, Tasi, savaluto kursi,
sagadasaxde i balansi da aS.

saerTaSoriso krediti reallizaciis pirobis mixedviT i1yofa im
kreditad, romelic daricxullia kreditorze mevallis nmier da
saaqcepto kreditad, romelic emyareba mevall is an bankebis agcepts.
uzrunve ByoFfis mixedviT saerTaSoriso Kkrediti SeiZleba 1iyos
uzrunve Byofili sagonBiT. sasagonBl o komerciulli dokumentebiT
da sabanko kreditebiT. dakreditebis obieqtis mixedviT
saerTaSoriso krediti SeiZlBleba 1iyos: komerciulli, romelic
dakavSirebu Bl 1a sagareo vaWrobis operaciebTan; Finansuri, romelic
gamoiyeneba saxvadasxva mizniT. TFormis mixedviT saerTaSoriso
krediti aris sasagonBlo da savaluto. imis mixedviT, Tu vin aris
kreditori, saerTaSoriso krediti aris: 1 kerZo kreditebi,
rome I sac gascemen kerZo TFirmebi da bankebi; 2 saxeB@lmwifo
kreditebi; 3. Sereulli kreditebi  kerZo sawarmoebisa da
saxe Imwifos monawi BeobiT; 4. saerTaSoriso savalluto-sakredito
organizaciebis kreditebi.

saerTaSoriso kreditis erT-erT mniSvne B ovan formas

warmoadgens mTavrobaTaSoriso sesxi.
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sallombardo krediti

es aris sezonuri xasiaTois mokBevadiani Figsirebul1 sesxis
saxiT gacemulli Tanxa, romeBlic uzrunvellyofillia advillad
sareall izacio moZravi qonebiT.

salombarde krediti warmoiSva Sua saukuneebis CrdiloeT
itall 1aSi galag BombardSi (saxe l odeba agedan modis).

am  sesxis gacemis dros girao Tfasdeba sakredito
xe B Sekru Bebis dadebis dRes dasagiravebeli1 qgonebis ara sruli
Rirebu Bebis, aramed mxo Bod nawi BisGgaTva l iswinebiT.

sallombardo kreditis ZiriTadi saxeebia:

1. Fasiani gaRa B debis giraoSi gacemulli sallombardo krediti.
es krediti sallombardo garigebis yvelBlaze ufro mniSvnell ovani
formaa, imitom, rom mas safuZvBad udevs SedarebiT martivi
xasiaTis operacia — Fasiani gaRa B debis giraoSi miReba da Sefaseba.
giraos Senaxvis xar jebi umniSvneBoa, radgan Tasiani gaRall debi,
rogorc wesi, 1Inaxeba speciallur angariSze bankSi. Tasiani
gaRa B debis Rirebullebis gansazRvra warmoebs safondo birJaze
maTi1 kotirebis gziT. Sefaseba xdeba sabirJo kursTan SedarebiT
Semcirebulad. rac Seexeba Tamasugs, romellsac metad +TarTo
adgi B1 ukavia komerciulli bankebis operaciebSi, giraos saxiT
ISviaTad gamoiyeneba sa Bl ombardo operaciebSi.

2. sagonlis giraoSi gacemulli salombardo Kkrediti. am
kreditis dros giraos saxiT gamoiyeneba mxoBod iseTi sagoneli,
rome l Ta Fasebi SedarebiT mtkicea sasagonB o birJaze. am sagonlis
Rirebulebis gansazRvra da giraos Sefaseba sirTulles ar
warmoadgens, meryeobs 50-60%-is +¥TargBlebSi. saqoneli, romelic
gaicema giraod, gadaitvirTeba bankis saxell ze da miecema Sesabamisi
mowmoba. am kredtis yvelBlaze ufro gavrcelebul formas
warmoadgens krediti gzaSi myoF¥ saqonell ze.

3krediti Zvirfasi HBiTonebis giraoTi. igullisxmeba oqro,
vercx i, platina

4. krediti moTxovnis giraoTi. ag giraod SeiZ b eba
gamoyenebu B1  ignes bankis anabrebi, sadazRvevo xell Sekrullebis
moTxovna, xell Fasis anazRaurebaze moTxovna, ipoTeka da reestrsSi
Canawerebi uZravi gonebis giraos Sesaxeb.
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3.4 kreditis Fungciebi
kreditis Tungcias, misi arsis msgavsad, obieqturi xasiaTi

gaaCnia. kreditis +Tungcia axasiaTebs 1im sagmianobas, romellsac
kreditori da msesxebeBli1 asrulleben sakredito urTierTobis
processSi.

krediti asrullebs Semdeg Funciebs:

1. Fulladi kapitallis akumu Baciisa da mobi B izaciis;

2. Fuladi kapitall is gadanawi B ebis;

3. mimogcevis xar jebis ekononmiis;

4. kapitalis konkurenciisa da centrallizaciis;

5. sabazro ekonomikis regulirebis.

Lkrediti, upirveles yovlisa, asrullebs fTulladi kapitalis
akumu Baciisa da mobi Bizaciis Funqcias, ramac istoriull aspeqtSi
xel1 Seuwyo sazogadoebrivi warmoebis masStabebis koBosalur
gafarToebas.

Tanamedrove sabazro ekonomikis pirobebSi sazogadoebrivi
warmoeba  mudmivad  saWiroebs  nasesxebi Tu ladi saxsrebis
ganTavsebas, ris gamoc droebiT Tavisufali Ffulladi resursebis
mobi B izacia ganuwyvete B 1 procesi gaxda.

2. krediti asrullebs Tuladi kapitalis gadanawi Bebis
Tunqgcias, rombis arsi mdgomareobs SemdegSi. ramdenedac warmoebis
ganviTarebis stimulli mogebis miRebiaa, amdenad krediti xells
uwyobs Ffulladi saxsrebis im dargSi gadanawi Bebas, sadac mogebis
norma SedarebiT maRall ia. Fu Badi saxsrebis aseT gadanawi Bebas Ki,
sabo Bl oo jamSi, warmoebis yvelBla dargSi mogebis gaTanabrebamde
mivyavarT. kreditis gareSe Tavisufali fulladi saxsrebis
gadanawi Beba mTel rig dabrkoBlebebs waawydeboda  kerZod,
sagonlis realizacia Seferxdeboda, amasTan adgilli ar egneboda
Tulladi saxsrebis gadanawi B ebas sxvadsxva dargebs Soris.

yove l mewarmes gaaCnia Tavisufalli fuladi saxsrebi,
maga B iTad, amortizaciis fondi, sagonlis realizaciidan miRebull'i
amonagebis saxiT da sxva. vinaidan es Tanxebi metad mcirea
imisaTvis, rom man axal1 warmoeba Segmnas sxva dargSi, xolo dro
ar i1Tmens dae B odos sanam igi saamisod saWiro sakmaris Tavisufal
saxsrebs Segmnis, amitom mimarTavs Kkredits, vinaidan icis, ronm
Tulladi resursebis erTi dargidan TavisufBlad gadasvBla meoreSi
kreditis gareSe SeuZBebelia krediti ag, ase vTqgvaTl, saswrafo
daxmarebis rol Si gamodis.
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amasTan mosax B eobis Tavisufali Tulladi saxsrebi,
saxe Imwifo SemosavBebi gardaigmneba sasesxo kapitallad da
sakredito megnizmis meSveobiT warmoebs misi  gadanawi Bebs
ekonomikis momgebian sferoebSi.

3. krediti, rogorc mimoqcevis xar jebis ekonomiis saSuallebis
Tfungcia, warmoebis ganviTarebis mniSvne B ovani Faqtoria. maSasadame,
am Funqgciis daxmarebiT SeiZBeba miRweull ignas Fullis ekonomia. es
SeiZBeba sami xerxiT: unaRdo angariSsworebiT, FTullis brunvis
daCgarebiT, sakredito fullis FarTod gamoyenebiT.

cnobilia, rom kreditis meSveobiT warmoiSva mimogcevis
sakredito 1araRebi - Tamasuqi, Ceki. sagonBis gayidva ara naRd,
aramed unaRdo mimogcevis sakredito iaraRebis meSveobiT,
TavisTavad Ffull is gadaxdis ganvadebas da Fullis ekonomias niSnavs.
komerciulli kreditis dros gamoiyeneba gadaxda urTierTCaTvlis
gziT, mxolod saldo SeiZleba daifaros naRdi fulliT. randenadac
metia bankSi Tuladi saxsrebi, romelBic Semdeg gadadis sesxis
saxiT da diddeba Tullis mimogcevis siCgare, imdenad nakBebia
saWiro fullis raodenoba.

mimoqcevaSi myoF¥ sakredito Fulls - banknotebs upiratesoba
agvs TamasuqTan SedarebiT. Tamasugis mimogceva SezRudullia, xollo
banknotis - ara. banknota, Tamasugisagan gansxvavebiT sayovell Tao
va B debu B ebaa; Tamasugs vada aqvs, banknotas ki — ara. igi saemisio
bankebis uvado vall debu l ebaa da mudmivad imyo¥eba brunvaSi.

4. krediti asrullebs kapitallis kontrolis koncetraciisa
da centrallizaciis fungcias.

sabazro urTierTobaze gardamavall periodSi ekonomikuri
reformis ganxorciellebis auci lebell pirobas warmoadgens Fullis
mimogqcevis ganmtkiceba da sakredito urTierTobebis gardagmna-
srullyofa

ekonomikuri reformis mTavari amocanaa Ffuladi resursebis
centralizebuli gadanawi Bebis magsimaBuri Semcireba da am
resursebis decentrallizebulli moZraoba T¥finansur bazarze, sadac
arsebiTad Secvlilia kreditis rolli da daniSnu ll eba

krediti sabazro urTierTobebis pirobebSi warmoadgens
sasesxO kapitalis (Fulladi kapitall1) moZraobis Fformas, romelic
sesxis saxiT gaicema. krediti xells uwyobs Tfulladi kapitalis
moZraobas da gamoxatavs gamsesxebells da msesxebells Soris
urTierTobas. kreditis meSveobiT xorciell deba Tirmebis,

sazogadoebrivi da saxe Imwifo sawarmoebis, mosax 0 eobis
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Tavisufalli Fuladi saxsrebisa da SemosavBebis mobilizacia da
maTi1 sasesxo kapitallad gardagmna, rome Bl ic Semdgom gaicema sesxad
garkveu b1 vadiT, procentis gadaxdis pirobiT.

5. krediti astimulirebs sawarmoo ZalBlTa ganviTarebas,
aCgarebs sasexo kapitallis wyaroebis Tormirebas gafarToebulli
kv B avwarmoebis mizniT, aregu B irebs gamsesxebelsa da msesxebell's
Soris urTierTobas sasesxo kapitalis bazarze samTavrobo
garantiebis gacemiTa da sxvadsxva SeRavaTebis gamoyenebiT
saxe Imwifo mimarTu Bebas aZlevs bankebs upiratesad im sawarmoebis
dakreditebaze, romel Ta sagmianoba Seesabameba qveynis sociallur-
ekonomikuri ganviTarebis sazogadoebriv programis ganxorcie l ebas.
banks SeuZWB ia gasces kreditebi kapitaBlur dabandebebze, sabanko
mSeneb B obis ganviTarebaze, axal1 sawarmoebis Segmnaze, sagonlis
eqsportsa da sxvaTa stimulirebaze. kreditis gamoyenebis gareSe
SeuZlebeli1a daCgardes Termerulli meurneobebis, mcire biznesis
sawarmoebisa da sxva saxis samewarmeo sagmianobis Seqmna-ganviTareba.

anrigad, ekonomikis sakredito vregullireba warmoadgens im
RonisZiebaTa erTobBiobas, romelsac saxelmwifo axorcillebs
kreditis mocu B obis optimizaciisa da dinamikis, sasexo kapitalis
bazris da mT B 1anobaSi qveynis ekonomikis regu B irebis mizniT.

3.5 dakreditebis principebi
sabazro ekonomikis pirobebSi bankis mier droebiT Tavisufali

Tulladi saxsrebis kreditis saxiT ganTavseba, moiTxovs im
auci Bebel1 principebis dacvas, uromBisodac mosaxBeobis Tu
ekonomikis dakrediteba SeuZ B ebellia

dakreditebis ZiriTadi principebia miznobriobis,
dabrunebadobis, vadianobis, uzrunve B yofadobis da
anazRaurebadobis principebi.

dakreditebis miznobriobis principi gulisxmobs kreditis
gacemas da gamoyenebas winaswar dadgeni b1 miznobrivi
daniSnullebiT. kreditis gamoyenebisas miznobriobis darRveva
maRa Bl 1 sakredito riskis erT-erTi mTavari Ffagtoria.

dakreditebis dabrunebadobis principi i1Tvall iswinebs
kreditorsa da msesxebels Soris dadebulli sakredito garigebis
Sesabamisad kreditis dabrunebis aucillebBobas im vadaSi, rac
kontragtiT aris gaTvaliswinebulli.

ImMis gamo, rom kreditori _ gamsesxebe B 1 gasesxebull Tanxaze
sakuTrebis ufBebas inarCunebs, xoBo msesxebels eZBeva sesxis
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droebiT gamoyenebis ufHBeba, ar SeiZleba kreditorsa da
msesxebe Bs Soris garigeba uvado iyos. garigebis xell Sekru ll ebaSi
(kontraqtSi) sesxis sargeb B obis vada regBamentirebullia, romlis
gasvlis Semdeg kreditis mTeli1 Tanxa sargebelTan erTad
ubrundeba kreditors.

gacemu i1 sesxis dawesebull vadaSi mT HBianad dabrunebis
mizniT, kreditori msesxeb B 1sgan moiTxovs materiallur
uzrunve lyofas _ garantias. swored, dakreditebis
uzrunve Byofadobis principidan gamomdianre kreditori-banki
yove 8 Tvis upiratesobas aniWebs maRali likvidobis mqone
materialur Taseull obas, Tanac sagarantio FTaseul obis Rirebulleba
mniSvne B ovnad unda aRematebodes gasacemi kreditis mocu ll obas.

dakreditebis anazRaurebadobis principi gullisxmobs kreditis
sargeb B obisaTvis saTanado sazRaurs, sesxis sargebels.

sesxis sargebeli (procenti) mogebis nawilia, romellsac
msesxebe B 1 uxdis kreditors _ sasesxo kapitall is mesakuTres.

sesxis sargeb B is sidide damokidebuBlia sasesxo kapitalis
moTxovnasa da miwodebas Soris TanaFardobaze. swored amitom
sargeblis norma cvallebadi sididea roca moTxovna metia
miwodebaze miwodebaze, maSin sargebBis norma maRBa aiwevs da
pirigqiT, roca moTxovna metia miwodebaze, maSin sargebBis norma
daecema.

dakreditebis principis darRveva iwvevs kreditis gamoyenebis
efeqtianobis dacemas da erovnulli ekonomikis disballanss da
destabi B izacias.

sakontro B kiTxvebi:
ra aris sasesxo kapitali?
Camoaya B 1beT savaxSo kreditis arsi da saxeebi.
riTia ganpirobebu 1 kreditis auci Beb l oba?
CamoTvalleT Tavisufalli fulladi saxsrebis Seqgmis wyaroebi.
ganmarteTr ras gull isxnobs kreditis Sereulli1 Forma
CamoTvalleT kreditoris mixedviT kreditis saxeebi.

7. riTi gansxvavdeba Tamasuqi sxva saxis vallis
va B debu B ebisagan?

8. ra sxvaobaa samomxmareb B0 da sabanko kredits Soris?

9. Camoaya l 1beT kreditis Fungciebi.

10.CamoTvaleT da ganmarteT dakreditebis ZiriTadi principebi.
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Tavi 4
kompiuterull sistemaSi informaciis dacu l obis safrTxeebi

4.1 mavneb Buri programebi
kompiuterull sistemebSi informaciis usafFrTxoebis erT-erT

ZiriTad safrTxes warmoadgens specialluri progaramebis
gamoyeneba, romBl ebsac zogadad “mavneb Buri programebs~ uwodeben.

mogmedebis meganizmis mixedviT mavneb Buri programebi iyofian
oTx kNlasad:

e B ogikuri bombebi-~;

e Wiaye Bebi~ (Worms);

e troas cxenebi~,

e komputerulli virusebi-~

"Bogikuri bombebi~ - es programebi an maTi nawi Bebia,
romBebic mudmivad imyofebian kompiuterSi an gamomTvilel
sistemebS1i da amogmeddebian mxoBod garkveuli pirobebis
Sesrullebis dros. aseTi pirobebis magall iTebia mocemul1 TariRis
dadgoma, kompiuterulli sisitemis muSaobis garkveull relJimze
gadasvl a da aS.

“Wiaye B ebi~ ewodeba programebs, romBebic srulldeba sistenis
yove 1 CatvirTvisas, gaaCniaT wunari gadaadgi Bdnen gamomTviel
sistemaSti an qselSi asBebis TviTwarmogmniT. programebis
mozRvavebu I gamravBeba migviyvans kavSiris arxebis, mexsierebis
gadatvirTvamde, da sabo l ood sistemis b 1 okirebamde.

“troas cxenebi~  es programeba romBebic miiReba
gamoyenebu b1 programis aSkara SecvBis an damatebiTi brZanebebi
damatebis gziT. gamoyenebu i programis Semdgomi Sesrullebis dros
mocemu il TfungciebTan erTad srulldeba arasangcirebullebic,
Secvlilebic an raime sxva axall 1 Fungciebic.

"komputeru i virusebi~ _ es patara programebia, romlebic
komputerSi Canergvis Semdeg damoukideb Bad vrcel debian TavianTi
asBebis Segmnis gziT, xolBlo garkveulli pirobebis Sesrullebis
SemTxvevaSi axdenen negatiur gav Benas kompiuterull sistemaze.

ramdenadac virusebs axasiaTebT mavneb Buri programebis yvella
Tviseba, andenad bo Bl o dros nebismier mavnebBur programas xSirad
virusebs uwodeben.
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4.2 mavnebe I Ta kB asifikacia

mavneb B obis  ganxorciellebis SesaZllebBoba mniSvne Il ovan
wi Badaa damokidebu Bi1 kompiuterulli sistemebi mimarT mavneb Bis
statusze. mavnebe i1 SeiZleba iyos:

e kompiuterull 1 sistemis SemmuSavebe l 1;

e TanamSrome B 1 momsaxure personall idan;

e momxmarebe B i;

egareSe piri.

SemmuSavebe B1 FHobs kompiuterulli sisitemis progranull da
aparatull sasxrebis Sesaxeb ufro srull informacias da sistenmis
Segmnis da modernizacis dros gaaCnia SesaZlebBoba “saniSneebis~
danergvis. magram rogorc wesi mas ar aqvs uSuallod kompiuterulli
sistemebis eqsp Buataciis obieqtebze SeRwevis saSua l eba.
momxmarebe s komputerull sistemebis stuqturaze, iInformaciis
dacvis meganizmebis muSaobis Sesaxeb gaaCnia zogadi warmodgena. mas
SeuZlia informaciis dacvis sistemis Sesaxeb monacemebis Segroveba
ganaxorciellos tradiciulli jaSuSuri meTodebis meSveobiT, aseve
ganaxorcie b os informaciaze arasaqcinirebulli wvdomis mcde l oba.
“saniSnis~ danergvis SesaZleb B oba Zallian SezRudu ll ia. gareSe piri,
romelsac ar gaaCnia komputerull sistemebTan Sexeba, sxva
mavneb BebTan SedarebiT yve Baze xe B sayrell mdgomareobaSi imyofeba.
Tu davuSvebT, rom mas ar gaaCnia komputerull sistemis obieqtebze
SeRwevis saSualleba, mis gankargulebaSia tradiciulli jaSuSuri
distanciuri meTodebi da diversiulli mogmedebis SesaZ Ul eb B oba mas
SeuzbBia mavneb Buri zemogmedeba ganaxorcieBlos eleqtromagnituri
gamosxivebiT da xeBisSemSHBel1 xmauriT, aseve kavSiris arxebiT,
Tu kompiuteru 1 sistema ganawi Bebu ' s warmoadgens.

kompiuteru 1 sistemebis informaciaze mavneb Buri mogmedebis
ganxorciellebis didi saSualleba agvT speciallistebs, romBebic am
sistemebs emsaxurebian. amasTan sxvadasxva ganyofi B bis
speciall istebs gaaCniaT mavneb Buri zemogmedeba sxvadasxva
potenciuri SesaZllebBoba yveBlaze meti ziani SeiZleba miayenon
infFormaciis usafrTxoebis samsaxuris TanamSromBebma. Semdeg
modian sistemuri programistebi, gamoyenebiTi programistebi da
inJineru l-tegnikuri personali.

pragtikaSt  mavneb Bebis saSiSroeba damokidebulia aseve
mavneb Bis Finansur, materialur-tegnikur SesaZlebBobaze da

kva B i Fikaciaze.
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43 inFormaciis usafrTxoebis sFeroSi
samarT Bebrivi regull ireba
obieqtebze informaciis dacvis kompBegsuri sistema igmneba

inFormaciis usafrTxoebis yvela SesaZlo, ukidures SemTxvevaSi,
yve laze ufro mosal odnel i safrTxeebis b B okirebisaTvis
(parirebisaTvis). amaTuim safFrTxis parirebisaTvis gamoiyeneba
dacvis gansazRvrulli nmeTodebis da saSuallebebis erToblioba
zogierTi maTgani 1cavs iInformacias ramdenime safFrTxisagan
erTdroullad. dacvis meTodebs Soris arseboben universalluri
meTodebi, romBebic warmoadgenen sabazisoebs dacvis nebismieri
sistemis agebisas. es uwinares yovlisa iInformaciis dacvis
samarT Bebrivi meTodebia, romBebic warmoadgenen nebismieri
daniSnu Bebis dacvis sistemis Begitimuri agebis da gamoyenebis
safuZvells. inFormaciis dacvis organizaciulli meTodebi, rogorc
wesi, gamoiyeneba ramdenime safrTxis parirebisaTvis. garda amisa,
organizaciull1 meTodebi gamoiyeneba dacvis nebismier sistemaSi
gamonak B isis gareSe.

saxe Imwifom unda uzrunveByos qveyanaSi informaciis dacva
rogorc mTel 1 gveynis masStabiT, ise organizaciebis da callkeulli
moga Bageebis doneze. am probBemis gadawyvetisaTvis saxeBmwifo
valdebullia

1) airCios usafrTxoebis saxe Emwifo po B itika
inFormaciulli tegno B ogiebis sferoSi,;

2)samarT Bebrivad gansazRvros  kompiuterulli  sistemebis,
infFormaciis, infFormaciis dacvis sistemebis, infFormaciis
m¥ B obel Ta da momxmarebel Ta da aS. uflebrivi statusi,

3) Segmnas saxeImwifo organoebis iderarqulli strugqtura,
romBebic SeimuSaveben da cxovrebaSi gaatareben inFormaciulli
tegno B ogiebis usafrTxoebis po B itikas;

4)Segnnas  inFormaciis dacvis sferoSi standartizacilis,
Bicenzirebis da serTifikaciis sistena;

5)uzrunve 1 yos samamu B o infFormaciull i tegqno B ogiebis
prioritetulli ganviTreba;

6) infFormaciulli tegno Bogiebis sferoSi awios mogalageTa
ganaT Bebis done, aRzardos maTSi patriotizmi da sifxizle;

7)daadginos moga BageTa pasuxismgeb 1 oba infFormaciull i
tegno B ogiebis sFeroSi samarTal darRvevisaTvis.
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4.4, kompiuterull sistemebSi informaciis dacvis organizaciulli
meTodebis zogadi maxasiaTeb lebi

kanonebi da normatiulli agtebi mxoBod im SemTxvevaSi
srulldeba, Tu 1isini gamyarebullia saxeB@lmwifoSi, uwyebebSi,
dawesebu B ebebSi da organizaciebSi Segmni B 1 Sesabamisi
strugturebis organizatorulli sagmianobiT. infFormaciis
usafrTxoebis sakiTxis ganxi Bvisas aseTi sagmianoba ganekuTvneba
inFormaciis dacvis organizaciur meTodebs.

infFormaciis dacvis organizaciur meTodebi moicaven zomebs,
RonisZiebebs da  gmedebebs, romBebic unda ganaxorciellon
Tanamdebobis pirebma kompiuterul i sistenis Segmnis da
eqgsp Buataciis processSi infFormaciis mocemu B 1 donis
uzrunve ByoFisaTvis.

infFormaciis dacvis organizaciuri meTodebi mWidrodaa
dakavSirebu 1 informaciis usafrTxoebis sferoSi samarT Bebriv
regul irebasTan. kanonebis da normatiulli aqtebis Sesabamisad
saministroebSi, uwyebebSi, sawarmoebSi (sakuTrebis TFormisgan
damoukidebBad) informaciis dacvisaTvis igmneba usafrTxoebis
specialluri samsaxurebi (prgtikaSt maT SesaZBoa sxva saxeli
hgondeT). es samsaxurebi rogorc wesi, emorCi Bebian dawesebu B ebis
xe BmZRvane B obas. samsaxuris xe B mZRvane Bebi axdenen informaciis
dacvis sistenmis Segmnis da  Fungcionirebis organizebas.
organizaciis doneze wydeba komputerull sistemaSi iInformaciis
usaFrTxoebis uzrunve B yofis Semdegi amocanebi:

e informaciis dacvis sistemis sanuSaoebis organizeba;

e kompiuterull i sistenmis obieqtebze da resursebze
SeRwevadobis SezRuduva;

e komputerulli sistenmis resursebze SeRwevadobis
diferencireba;

e RonisZiebebis dagegmva;
e dokumentaciebis SemuSaveba:

emomsaxure personallis da momxmarebBebis aRzrda da
swav H eba;

e informaciis dacvis saSuall ebebis serTifikacig,
e informaciis dacvis sagnianobis Bicenzireba;
e informaciis dacvis sistemebis srullyofg,
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einformaciis dacvis sistemebis TFungcionirebis efeqturobis
SeTfaseba;

e kompiuterul sistenmis muSaobaSi dadgeni 11 wesebis
Sesrullebis kontroli.

organizaciuri meTodebi warmoadgenen RerZs komputerul
sistemebSi informaciis dacvis kompBeqsur sferoSi. mxoBlod am
meTodebis saSua Bl ebiTaa SesaZlebeli informaciis dacvis
tegnikurti, programull i da kriptografulli saSua 0 ebebis
samarT Bebriv safuZvell ze erTian komp Begsur sistemad gaerTianeba
infFormaciis dacvis konkretull i organizaciulli meTodebi
moyvani 1 igneba inFormaciis usafFrTxoebis saSiSroebis parirebis
ganxi Bvisas. organizaciull RonisZiebebs yveBaze meti yuradReba
eTmoba informaciis dacvis kompBegsuri sistemis TFTungcionirebis
agebis da organizebis sakiTxis ganxi Bvisas.

sakontro B o kiTxvebi:

1.CamoTvalleT saxe Imwifos amocnebi informaciis usafFrTxoebis
sterosSi.

2. daasaxeleT saxe Bmwifo organoebi, rombebic
uzrunve Byofen informaciulli tegno B ogiebis usafrTxoebas da
maT mier gadasawyveti amocanebi.

3.zogadad daaxasiaTeT komputerull sistemaSi iInformaciis
dacvis organizaciull i meTodebi.
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Tavi 5
komputerul sistemaSi SemTxveviTi safrTxeebisagan informaciis

dacva

51 inFormaciis dublireba

kompiuterull sistemebSi infFormaciis usaFrTxoebis
SemTxveviTi safFrTxeebisagan bBokirebisTvis (parirebisTvis) unda
gadawydes amocanaTa komp Begsi (nax. 51)

inFormaciis dubBireba warmoadgens informaciis mT 0 ianobis
uzrunveBlyofis erT-erT yvelaze efeqtur saSualebas. IS
uzrunve 1 yofs infFormaciis dacvas rogorc SemTxveviTi
safFrTxeebisagan, ise ganzrax gmedebebisagan.

infFormaciis  Faseu B obebidan  gamomdinare, kompiuterulli
sistemis agebis da Fungcionirebis reJimis TaviseburebebSi SeiZ B eba
gamoyenebu 1  i1iyos dubBirebis sxvadasxva meTodi, romlebic
sxvadasxva niSnebiTaa kBasiFicirebulli.
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nax. 51 kompiuterull sistemebSi informaciis usafrTxoebis SemTxveviTi
safrTxeebisagan dacvis amocanebi.

inFormaciis aRdgenis droiT dubBirebis meTodebi SeiZlBeba
daiyos:

e Opertiullad;

earaoperatiull ad.

operatiull meTodebs miekuTvneba iInFformaciis dubBlirebis
meTodebi, romBebic saSuallebas i1ZBevian dubBirebull1 informacia
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gamoyenebu 1 iyos drois reallur masStabSi. es niSnavs, ronm
dubBirebull infFormaciaze dagasvla xorcielldeba 1im droSi,
romelic saSuallebas i1ZBeva Sesrulldes informaciis gamoyenebaze
moTxovna mocemu B i1 komputerulli sistemisaTvis realluri drois
reJimSi. yvela sxva meTodi, romBebic am pirobis Sesrullebas ar
uzrunve B yofs, miekuTvneba dub B irebis araoperatiull meTodebs.

dub B irebis saSuallebebi, romBebic gamoiyeneba dublirebis
mizniT SeiZleba daiyos:

e damatebiTi gareSe dammaxsovrebe B 1 mowyobi B obebi (b B okebi);

e kompiuterebSi mexsierebis speciallurad gamoyofili umoZrao
areebi;

e informaciis moZravi matareb lebi.

dub B irebis meTodebi asBebis ricxvis mixedviT iyofa:

eerTdonianad,

emrava l donianad.

rogorc wesi, doneebis ricxvi sams ar aRemateba.

matareb Bebis sivrculli daSreebis xarisxis mixedviT ZiriTadi
da dubBirebullt infFormaciull1 meTodebi SeiZBeba daiyos Semdeg
meTodebad:

ekoncentrirebulli dublirebis;

egafantul 1 dublirebis.

garkveu B obisaTvis koncentrirebulli dubBirebis meTodebad
mizanSewoni B i1a iseTi meTodebis CaTvBa, romBebisTvisac ZiriTadi
da dubBirebulli infFormaciis matarebBebi erT oTaxSi imyofebian.
yve Ba sxva danarCeni meTodi miekuTvneba gafantulls.

dub B irebis proceduris Sesabamisad ganasxvaveben meTodebs:

esrulli kopireba;

e sarkiseburi kopireba;

e nawi B obrivi kopireba;

e kombinirebu B i kopireba.

srull1 kopirebisas xdeba yvela Fai bis dublireba

sarkisebuli kopirebisas ZiriTadi informaciis nebismieri
cvlillebas Tan axWBavs dubBirebul infFormaciaSi IseTive
cvlilleba aseTi dubBlirebisas ZiriTadi informacia da aslhi
yove B Tvis identuria

nawi Bobrivi kopireba gu ll isxmobs garkveu B i1 fai Bebis aslebis
Segmnas, maga B i1Tad, momxmareb B is Tai Bebis. nawi Bobrivi kopirebis
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erT-erT saxes, romellsac 1inkrementull kopirebas uwodeben,
warmoadgens im Fai Bebis asBebis Segmnis meTodi, romBevbic bollo
kopirebis Semdegaa Secvilili.

kombinirebuli1  kopireba uSvebs, magaBliTad, srulli da
nawi Bobrivi kopirebis kombinaciebs maTi Catarebis sxvadasxva
periodu l obiT.

bolos, dubBirebulli informaciis saxis mixedviT dubBirebis
meTodebi iyofa

emeTodebad SekumSulli1 infFormaciiT;

e meTodebad SeukumSavi informaciiT.

dubBirebulli informaciis Sesanaxad gareSe dammaxsovrebel
mowyobi Bobad gamoiyeneba myar magnitur diskze da magnitur
Bentaze damgrovebBebi. myar magnitur diskze damgroveb lebi
Cveu B ebriv gamoiyeneba operatiulli inFormaciis dubl irebisaTvis.

kompiuterull sistemaSi monacemTa dubBirebis yvelBlaze martiv
meTods warmoadgens samuSao diskze maxsovrobis areebis Seyvanis
gamoyeneba. am areebSi xdeba yveBaze mniSvneBovani sistemuri
inFormaciis dubBireba magaliTad, katall ogebis cxrillebis da
Tailebis cxrillebis dubBireba 1imgvarad xdeba, rom isini
ganTavsebu 1 1iyvnen cilindrebze da myari diskebis (diskebis
paketebis) zedapirebze, imaTgan gansxvavebiT, romBlebzedac samuSao
cxrilebi imyofebian. aseTi dubBireba icavs informacias mT N iani
dakargvisagan diskis zedapiris callkeu i1 ubnebis dazianebisas.

operatiulli dubBirebis Zalian sando meTods warmoadgens
sarkiseburi diskebis gamoyeneba. sarkiseburs uwodeben callkeuli
dagrovebis myar magnitur disks, romellzedac 1iInaxeba samuSao
diskze arsebulli informaciis mT Bianad identuri informacia. es
mitRweva orive diskze Canawerilli yvela operaciis paralleluri
Sesrullebis xar jze. samuSao damgrveb Bl is gaumarTaobis SemTxvevaSi
dxeba sarkeseburi diskiT drois realur reJimze muSaobis
avtomaturi gadasvBa. am SemTxvevaSi informacia srullad inaxeba.

kompiuterull1  sisitemebSi, romBebsac  wayenebu i aqvT
inFormaciis Senaxvaze maRalli moTxovnebi (samxedro sistemebi,
tegno B igiuri procesebis avtomaturi marTva, serverebis gseli,
qse Bebis komunikaciuri modullebi da sxva), rogorc wesl,
gamoiyeneba ori da meti sarezervo diski, romBebic callkeul
kontroBlerebTan da kvebis bBokebTan arian  SeerTebulli.
sarkiseburi dubBireba uzrunvellyofs saimedo operatiull
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dub B irebas, magram, rogorc monimumi, saWiroebs orjer ufro met
aparatul danaxar jebs.

myar diskebze informaciis saimedo da efeqturi Senaxvis
ideo B ogian asaxva pova egreTwodebull RAID (Redundant Array of
Independent Disks) tegno BogiaSi. es tegnoBogia axdens monacemTa
Senaxvis sab 1 oko mowyobi B obebis koncefciis reall izebas
ganacxadebis (mokvBevebis) paralleBuri Sesrullebis da myar
magnitur diskze callkeulli1 damgrovebeli bl okebis gaumarTaobisas
infFormaciis aRdgenis SesaZlebBobebiT. mowyobi Bobas, romelic
axdens am teqno B ogiis reall izebas uwodeneb RAID-is gvesisitemas an
RAID-is diskur masivebs.

RAID-i1s tegno B ogiaSi gamoyofen 6 ZiriTad dones: 0-vanidan me-
5-mde. sxvadasxva modiFfikaciis gaTavBiswinebiT doneebi SeiZlleba
meti iyos. RAID-is doneebs ganisazRvraven damoukidebel diskebze
Canawerebis da informaciis aRdgenis mimdevrobis mixedviT. RAID-iIs
sxvadasxva doneebi uzrunve Byofen qvesistenmis sxvadasxva
swrafmogmedebas da informaciis aRdgenis sxvadasxva efeqturobas.

52 kompiuterulli sistemnis saimedoobis aweva

saimedoobis qveS igullisxmeba sisitemis Tviseba Seasrullos
masze dakisrebull i1 amocanebi eqspBuataciis garkveull pirobebSi.
gaumarTaobisas kompiuterull sistemas ar SeuZlBia Seasrullos yvela
gaTval iswinebuBi1 dokumenturi amocana, e.i. gadadis gamarTulli
mdgomareobidan gaumarTavSi. Tu gaumarTaobisas kompiuterul
sistemas SeuZBia SeasruBlos misTvis gankuTvniB1 Fungciebi,
amasTan SeinarCunos ZiriTadi maxasiaTeb B ebi tegnikuri
dokumentaciis gaTvalBiswinebullis fargBlebSi, maSasadame 1is
imyofeba muSa mdgomareobaSi.

inFormaciis usafFrTxoebis uzrunve lyofis TavlsazrisiT unda
narCundebodes kompiuterulli1 sistemis muSa mdgomareoba mainc. am
amocanis gadasawyvetad saWiroa algoriTmebis, programebis da
tegnikuri (aparaturull 1) saSuall ebebis saimedo Fungcionireba

randenadac komputerull sistemaSi allgoriTmebi srulldeba
programebis an aparaturulli saSuallebebiT, amdenad algoriTnmis
saimedooba callke ar ganixileba am SemTxvevaSi 1TvHeba, rom
kompiuterull1 sistemis saimedooba uzrunvelyofilia programebis
da aparaturull 1 saSuall ebebis saimedoobiT.
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komputerull1 sistemis saimedooba miiRweva Semdeg etapebze:

e SemuSavebis;

e Warmoebis;

e egsp Buataciis.

progranu i saSualebebisaTvis ganixileba SemuSavebis da
eqsp Buataciis etapebi. progranu B1 saSuall ebebis SemuSavebis etapi
warmoadgens ganmsazRvrels saimedo  kompiuterulli  sistemis
Segmnisas.

an etapze programnulli saSuallebebis saimedoobis amaR Bebis
ZiriTad mimarTu B ebebs warmoadgenen:

e SemuSavebaze amocanis koreqtu 1 dasma;

eprogramirebis progresull1 tegno B ogiebis gamoyeneba,

e Tungcionirenis marTebu I obaze kontroli.

amocanis konkretu B obaze dasma miiRweva sagnobriv sfTeroSi
speciall istebis da programist-al goriTmistebis erToblivi
muSaobiT.

anJamad programulli  produgtis xarisxis asamaRBeblad
gamoiyeneba programirebis Tanamedrove teqno B ogiebi (magaliTad
CASE tegnologia) es  tegno Bl ogiebi saSua ll ebas 1ZBevian
mniSvne Bovnad Semcirdes SemmuSavebBebis subieqturi Secdomebis
Setanis SesaZ B eb B obebi. 1sini xasiaTebian programirebis procesis
maRall1 avtomatizaciiT, standartulli programulli modullebis
gamoyeneba, testireba maTi erTob N ivi muSaobisas.

algoriTmebis da programebis swori Tfunqgcionirebaze
kontrolli xorcieldeba SemuSavebis TiToeull etapze da srulldeba
komp Beqgsuri kontroliT, romelic moicavs yvela gadasawyvet
amocanas da reJims.

esqgp Buataciis etapze xdeba programu i saSua 0 ebebis
dasrulleba, maTSi1 xdeba SemCneu Bi1 Secdomebis aRmofxvra, myardeba
progranull i saSuallebebis erTianoba da am saSuallebebiT
gamoyenebu B'i1 monacemebis agtuall uroba.

kompiuterull i sistemebis tegno B ogiuri saSua 0 ebebis
saimedooba uzrunvelyofilia yvela etapze. SemuSavebis etapze
xdeba im elementarulli bazis, warmoebis tegqgnoBlogiis da
strugturullt gdawyveti Bebis arCeva, romelic uzrunvellyofs
zogadad kompiuterulli sisitemebis miRwevad saimedoobis
uzrunve 1 yoTfas.
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didia saimedoobis uzrunvelyofis procesSi tegnologiuri
saSua B ebebis da warmoebis etapis roli. saimedo produqciis
gamoSvebis mTavar pirobas warmiadgens warmoebis maRali
tegno B giuri done da gamosaSvebi tegnoBogiuri saSualebebis
xarisxis efeqturi kontrollis organizeba.

tegno Bogiuri saSuallebebis egspBuataciis etapis kuTrma
wonam tegno Bogiuri saSualebebis saimedoobis uzrunvelyofis
probBemis gadaWraSi bolBo wlBebSt mniSvneBovnad daiwia.
gamomTvilel i tegnikis gansazRvrulli saxisTvis, rogoricaa
personaluri komputeri, tegnikuri eqgspBuataciisadmi moTxovnis
donem pragtikulad sayofaxcovrebo xell sawyoebis eqspBuataciis
donemde daiwia. gamomTvBel 1 tegnikis amJamindeB i1 eqgspBuataciis
etapisaTvis damaxasiTebels warmoadgens tegnikuri da programulli
saSua Bl ebebis daaxBoeba (gansakuTrebiT zogadi progranulli
uzrunve ByoFis). miuxedavad amisa, tegnoBogiuri saSuallebebis
eqsp Buataciis etapis roli sakmaod mniSvne B ovani rCeba
kompiuterull1 sistemebis saimedoobis uzrunvelBlyofis amocanis
gadaWrisas da uwinares yovlisa rTulli kompiuterulli sistenis
saimedoobaSi.

5.3 mtkice kompiuterull1 sistemebis Segmna

simtkice - es kompiuterull1 sistemebis Tvisebaa SeinarCunos
muSaobis wunari callkeuli1 mowyobi Bobebis, bHNokebis, sgemebis
gaumarTaobisas

cnobi B 1a mtkice sistemebis Segmnis sami ZiriTadi midgoma:

emartivi rezervireba;

e informaciis xarvezebmdgradi kodireba;

eadapturi sistemebis Segmna.

nebismier mtkice sistemas axasiaTebs siWarbe. mtkice sistenis
Segmnis martiv da gmediT gzas warmoadgens martivi rezervireba.
martivi rezervireba efuZneba mowyobi B obebis, bl okebis, kvanZebis
sgemebis gamoyenebas mxo Bod sarezervo saxiT. ZiriTadi elementis
gaumarTaobisas xdeba sarezervos gamoyenebaze gadasv l a.
rezervireba xorcieldeba sxvadasxva doneze: mowybi B obebis,
b B okebis, kvanZebis da aS. rezervireba gansxvavdeba siRrmis
mixedviTac. rezervirebis mizniT SeiZBeba gamoyenebuli i1yos erTi
da meti elementi. rezervirebis dones da siRrmes gansazRvravs
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gaumarTaobaze sistemis parirebis SesaZleb B oba, aseve apareturulli
xar gebi. aseT sistemebs unda hgondeT gadasasvBeli el ementebis
muSaobis unaris makontroBebel i1 martivi aparaturull-programnulli
saSua B ebebi saWiroebis SemTxveveaSi maTze gadasvlis dros.
rezervirebis magaliTad SeiZlBeba gamodges myar magnitur diskebze
“sarkiseburi~ damgroveb Bebis gamoyeneba. martivi rezervirebis
nak B s warmoadgens saxsrebis aramwarmoeb Buri gamoyeneba, roml ebic
mxo Bod simtkicis amaR B ebisaTvis gamoiyeneba.

xarvezebmdgradi kodireba emyareba informaciulli siWarbis
gamoyenebas. kompiuterull sisitemebSi samuSao informacia ivseba
specialluri sakontroBlo informaciis mocullobiT. am sakontrollo
infFormaciis (sakontrollo orobiTi Tanrigebis) arseboba
saSuallebas i1ZBeva samuSao da sakontroBlo iInformaciebze
gansazRvru Bi gmedebebis ganxorciellebis gziT ganisazRvros da
Seswordes kidec Secdomebi. ramdenadac Secdomebi warmoadgenen
kompiuteru 1 sistemis saSuall ebebis gaumarTaobis Sedegs, amdenad,
gamasworebe B 1 kodebis gamoyenebiT SeiZlleba movaxdinoT gaumarTavi
nawi B 1s parireba. konkretu i xarvezebmdgradi kodirebis
meTodisaTvis kodebis gamasworebeli1 saSualleba damokidebullia
siWarbis xarisxze. sakontroBlo informacia rac ufro nmetad
gamoiyeneba, miT ufro TarTea kodis SesaZzllebBoba Secdonis
aRmoCenis da Sesworebis. Secdomebi xasiaTdeba mravall geradobiT,
el. orobiTi Tanrigebis raodenobiT, romBebSic erTdrouladaa
SigTavsi damaxingebu 1. xarvezebmdgrad kodebs gaaCniaT
Secdonmebis sxvadsxva mravall Jerdobis aRmoCenis da gasworebis
sxvadasxva SesaZlebBobebi. magaBli1Tad, hemingis kHBasikuri kodi
aRmoaCens da asworebs mxoBod erTjperad Secdomebs, xollo
or jerads mxoBod aRmoaCens. xarvezebmdgradi kodireba yvelaze
ufro efeqturia TviTaRmofxvradi gaumarTaobis parirebisas,
rome l Tac Seferxebebs uwodeben. xarvezebmdgradi kodireba mtkice
sistemnis Segmnisas, rogorc wesi, gamoiyeneba samtkicis sxva
midgomebTan erTad komp Begsurad.

gaumarTaobis mimarT mdgrad, SedarebiT srullyofill sistemebs
warmoadgen adaptiuri sistemebi. maTSi miiRweva gonieri kompromisi
siWarbis doneebs Soris, romBebic SemotaniBia  sistenis
mdgradobis (toBerantobis) uzrunvell sayofad gaumarTaobis da
aseTi1 sistemebis daniSnu ll ebisamebr gamoyenebis efegturobis mimarT.

adaptiur sistemebSi realizdeba egreTwodebulli eleganturi

degraciis principi. es principi varaudobs sistemis muSa
56



mdgomareobis SenarCunebas misi e B ementebis gaumarTaobis
SemTxvevaSi Fungcionirebis efeqturobis dawevisas.

adaptiuri sistemebi Seicaven aparatorull-progremul
saSua B ebebs sistemis e lBementebis avtomaturi kontrolisaTvis da
misi rekonfiguraciis gansaxorciellebllad e B ementebis

gaumarTaobisas. rekonFiguraciis dros aRdgeba aucillebeli
inFormacia (misi dakargvis dros), irTveba gaumarTavi e lementi,
xdeba sistemis elementebis kavSirebis da muSaobis reJimebis
Secvla adaptiuri sistemebis martiv magaliTad SeiZlleba gamodges
eleqtro-ganomTvlel1 mangana, romeBsac Tavis Semadgenll obaSi
gaaCnia maTematikuri da grafiku 1 Tanaprocesorebi, aseve bl okuri
strugturis operatiullit nmexsiereba. yvelBla Tanaprocesori da
mexsierebis DbBoki gamoiyeneba elBeqtro-ganomTvBeli1 manganis
magsimaBuri mwarmoeb Burobis miRwevisaTVvis. rome I ime
Tanaprocesoris gaumarTaobis SemTxvevaSi i1s Bogikurad i1TiSeba
e Beqtro-ganomTvle B 1 manganisagan, xo Bl o mis Fungcias centralluri
procesori asrullebs. am dros xdeba sistemis degradacia,
randenadac mcirdeba e Beqtro-gamomTv el i manganis mwarmoebu i oba.
magram amave dros sistema inarCunebs Sromisunarianobas da SeuZll ia
daamTavros gamoTvRiTi procesi. operatiulli mesxierebis bl okis
gaumarTaobis dros is i1TiSeba da mexsierebis moculloba mcirdeba
procesorebis da bWl okebis gaumarTaobis dros Tavidan rom
avici BoT informaciis dakargva gamoTvBiTi procesi iwyeba an
Tavidan an bolo sakontroBlo wertilidan sakontrollo wertilis
meganizmi Cveu Bebriv gamoiyeneba rTulll Sromatevadi programebis
dros. is mdgomareobs gansazRvrulli wertillidan programis
Sesrullebis aRdgenisaTvis yve I a auci Bebeli infFormaciis
damaxsovrebaSi. damaxsovreba xorcieldeba drois gansazRvruli
intervall is Semdeg.

adaptiuri sistemebSi gare mowyobi Bobebic ki ar gamoiyeneba
mxoBlod rogorc sarezervo. gaumarTavi gare dammaxsovrebel
mowyobi B obebidan monacemebis aRdgenisaTvis saWiro informacia
Inaxeba damgrovebe I ze, romBebic gamoiyeneba samuSao Informaciis
SenaxvisTvisac. aseTi1 sistemis magall iITs warmoadgens RAID sistemebi.

54 mcdari operaciis bl okireba

mcdari operaciebi an mogmedebebi SeiZBeba gamowveuli1 iyos
gaumarTavi aparatulli an programull i saSua l ebebi T, an
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momxmarebe 1 an momsaxure personallis SecdomebiT. zogierTma
mcdarma mogmedebam SeiZBeba migviyvanos informaciis mT Bianobis,
wvdomis da  konFidencialurobis daRvevamde. operatiull
mexsierebaSi da gare dammaxsovrebel mowyobi B obebSi mcdari
Canaweri, el eqtrogamomTvBeli manganis muSaobis mu B tiprogramulli
reJimis dros mexsierebis diferencirebis darRveva, kavSiris arxSi
mcdari infFormaciis gacema, mokBe CarTva da gamtarebis gawyveta —
al mcdari mogmedebebis arc Tu ise srullit CamonaTvalli, romelic
warmoadgens komputerull sistemaSi Informaciis usafFrTxoebis
reallur safrTxes.

mcdari mogmedebebis b B okirebisaTvis gamoiyeneba tegnikuri da
aparatull-programu B 1 saSua ll ebebi.

tegnikuri saSuallebebi ZiriTadad adamianTad mcdari gmedebebis
aRsakveTad gamoiyeneba. aseT saSuall ebebs miekuTvneba sab B okirebo
tumb Berebi, damcavi ekranebi da SemomRobavi, damcavebi, magnitur
B entebze da magnitur diskebze Caweris b B okirebis saSuall ebebi.

aparatull-programu b i saSua ll ebebi saSua ll ebas 1Zleva,
maga Bl 1Tad, moxdes gamoTvBiTi procesis bHBokireba operatiulli
mexsierebis samisamarTo sivrcis programis gaumarTaobis dros
sasazRvro registrebis an dacvis gasaRebis saSuallebiT.
eBeqtrogamomTvleli1 manganis mull tiprogramu i1 muSaobis reldinmis
dros operatiulli nmexsiereba nawildeba programebs Soris.
mocemu @1 meganizmi  saSuallebas i1ZBeva SevadaroT aqtiuri
programis brZanebebis misamarTebi am programisaTvis operatiulli
mexsierebis dasaSveb areebs da movaxdinoT mimarTvis bl okireba
sazRvrebis darRvevisas. aparatull -progranull i saSua l ebebi
gamoiyeneba aseve kavSiris unebarTvo arxebSi informaciis gacemis
b B okirebisaTvis, Im  operaciebis Sesrullebis asakrZallavad,
romBebic mxo B od gansazRvru i reJimSia xe I misawvdomi,
magaBiTad, operaciulli muSaobis reJimi. aparatull-programulli
saSua l ebebis gamoiyenebiT SeiZBeba moxdes gare dammaxsovrebeli
mowyobi Bobis garkveull areSi Canaweris bHBokireba da zogierTi
sSxXva operacia.

progranull doneze SeiZlBeba moxdes Taillebis atributebis
dayeneba, maT Soris Fai B Si Canaweris gakeTebis akrZallvis atributi.
programu B 1 saSuallebebiT xdeba saxifaTo operaciebis Sesrullebis
auci Bebel1 dadasturebis reJimis dayeneba, 1seTis rogoricaa
Tai Bebis waSHBa, gare dammaxsovrebe B'1 mowyobi B obebis moniSvna an

Formireba da sxva.
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55 kompiuterulli sistemis momxmarebe I da momsaxure personallis
urTierTgmedebis optimizacia

kompiuterull sistemaSi informaciis araganzrax xifaTisagan
dacvis ZiriTad mimarTullebas warmoadgens momxmarebell da
momsaxure personallis mier daSvebul1 Secdomebis raodenobis
Semcireba, aseve am Secdomebis Sedegebis minimizacia. am miznis
misaRwevad saWiroa:

eSromis mecnierulli organizaciga,

emomxmrebe B Ta da personallis aRzrda;

eadamianis kompiuterull sistemasTan urTierTobis procesis
anallizi da srullyofa;

Sromis mecnierulli organizacia gull isxnobs:

e samuSao adgi Bebis aRWurvas;

e Sromis da dasvenebis relimis optimizacias;

eadamianis kompiuterull sistemasTan megobrull interTeiss
(kavSirs, diall ogs).

momxmareb B is an momsaxure personall idan speciall istis sanuSao
adgili  aRWurvilli unda 1iyos ergonomikis rekomendaciebis
Sesabamisad. samuSao adgilis ganaTeba, temperatura-tenianobis
reJimi; tabBos indikatoris kBaviSebis da tumbBerebis marTvis
gan B ageba; mowyobi B ibebis, oTaxis zoma da Teri; aRWurvi Bobis
mimarT momxmareb B i1s (speciall istis) gan B ageba;, damcavi sSuall ebebis
ganmoiyeneba - yveBaferma aman unda uzrunvelyos samuSao dRis
ganmav B obaSi adamianis magsimaBuri mwarmoeb B oba. erTdroullad
minimumamde daiyvaneba momuSaveTa gadaRBa da maT jganmrTell obaze
sawarmoo procesis Tfagtorebis uaryo fiTi zemogmedeba.
adamianebisaTvis, romBebic komputerulli sistemebiT muSaoben
ZiriTad araxelsayrel Tfagtorebs warmoadgens: monitorebis
gamosxiveba; e Begqtromeganikuri xe I sawyoebis xmauri, hipodinamia, da
rogorc wesi, nervull sistemaze did datvirTva. mowyobi B obebis
mavne zemogmedeba TandaTan mcirdeba TviTon mowyobi ll obebis
gaumg obesebis da damcavi ekranebis gamoyenebis xar jze.

hipodinamikis Sedegebi (nak B ebadmoZraoba, samuSao adgill ze
adamianis statikuri mdgomareoba) da nervull sistemaze maRali
datvirTva kompensirdeba Sromis da dasvenebis optimaBuri reJimiT,
aseve adamianis kompiuterull sistemasTan urTierTobis procesis
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srullyofiT. rogorc kompiuterTan muSaobis SemTxvevaSi medikosebi
yovell erTi saaTi muSaobis Semdeg 10-15 wuTi  Sesvenebis
rekomendacias iZBevian. Sesvenebebis dros unda gakeTdes TFizikur
da Fsigikur datvirTvis moxsnhaze savarjiSoebi. monitoris
gamoyenebiT muSaobis xangrZBivoba ar unda aRematebodes 6 saaTs
samuSao dRis ganmav B obaSi. Sromis cvliani organizaciisas 6 saaTi
muSaobis Semdeg unda mieces dasveneba, romBis xangrZl ivobasac
cvllis xangrZll ivoba ganapirobebs.

eleqtornull gamomTvilel tegnikis  sferoSi progresma
mniSvne Bovnad gaamartiva adamianis kompiuterze zemogmedeba. Tu
eleqgtornull gamomTvlell teqgnikis ganTiadisas kompiuterze muSaoba
mxo Bod umaR Besi ganaT Bebis mqone specialists SeeZBo. axla
masze sko Bamde B i1 asakis bavSvebic muSaoben. adamianis kompiuterul
sistemebTan interfeisis ganviTareba midis informaciis Seyvana-
gamotanis da gamoTvhiTi procesebis marTvis srullyoTfis
mimarTu BebiT. infFormaciis sasaubro Seyvana, video da
audioinformaciis avtomaturi Seyvana- gamotana, grafikebTan
muSaoba, informaciis ekranze gamotana da tabB o gmnian adamianis
kompiuterull  sistemasTan uTierTobis axall  SesaZlebll obebs.
meniuebis sxvadsxva sistemebis, araswori mogmedebebis bl okireba,
Sexsenebis meganizmi, sacnobaro sistemebi, Sab B onebis sistemebis
arseboba mniSvneBovnad xsnis nervull sistemaze datvirTvas,
amcirebs Secdonmebis raodenobas, zrdis adamianTa
Sromisunarianobas da sistemis mwarmoeb B obas zogadad.

kompiuterull sistemaSi yvela kBasis safFrTxisagan (maT Soris
ganzrax) informaciis wusafrTxoebis uzrunvelyofis erT-erT
centrallur sakiTxs warmoadgens momsaxure personallis, aseve
korporatiulli kompiuterulli sistemebis momxmarebe l Ta aRzrda da
ganaT N eba. saerTo moxmarebis kompiuterul sistemebSi
momxmareb BebTan muSaoba gaZzneBebulli da ZiriTadad daiyvaneba maT
sagmianobaze kontro Bamde.

kompiuterulli sistemebis momsaxure personall is da
momxmareb BebSi  unda aRizardos iseTi Tvisebebi, rogoricaa
patriotizmi (saxe I mwifos da korporaciis doneze),

pasuxismgeb Boba, akuratuBoba da sxva. qveynis mogallageebSi
patriotizmis grZnoba aRizrdeba saxeBmwifos mizanmimarTulli
po Bitikis xarjze da qveyanaSi realluri sagmeebidan gamomdinare.
saxe Imwifos Siga da saerTaSoriso arenaze warmatebulli politika

moga B ageebSi patriotizmis da Tavisi qveyniT siamayis aRzrdis
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saSuallebas 11ZBeva. aranakBebi mniSvneB oba aqvs, gansakuTrebiT
arasaxe Imwifo  dawesebu B ebebSi, korporatiulli patriotiznmis
aRzrdas. ko BeqtivSi, sadac Tasdeba Sromismoyvareoba, erTmaneTis
mimarT pativiscema, waxalisebulia akuratulloba, iniciativa da
Semogmedeba, momsaxures pragtikulad ar gaaCnia Sinagani motivi
Tavis dawesebu B ebas miayenos ziani. xe BmZRvane B obis mniSvne I ovan
amocanas warmoadgens aseve kadrebis SerCeva da ganawi Beba maTi
sagniani da adamianuri Tvisebebidan gamomdinare. korporatiulli
patriotizmis aRzrdis didi gamocdi Bebaa dagrovilli aiponiaSi,
sadac Zali1a warmatebiTaa Sexamebu B i1 ko Beqgtivis marTvis msoflio
gamocdi Beba da iapone B ebis erovnu 1 Taviseburebani.

special istebis aRzrdasTan erTad kompiuterulli sistemebSi
infFormaciis uzrunve ByoFfisaTvis didi mniSvne B oba agvs
mosamsaxureTa ganaT Bebas. windaxedulli xel@mZRvaneli1 ar unda
ISurebdes saxsrebs personallis swavBebaze. swavBeba SeiZlleba
organizebu i 1yos sxvadsxva doneze. upirve Besad xe B mZRvane I ma
xe 1 unda Seuwyos mosamsaxureTa miswrafFebas TviTganaT Bebisaken.
mniSvne Bovania yveBaze niWieri da Sromismoyvare mosamsaxureebis
swavBeba saswavBo dawesebu BebebSi, SesaZzBoa dawesebullebis
xar jzec.

adamianis komputerull sistemasTan urTierTobis optimizaciis
mniSvne B ovan amocanas warmoadgens am procesis anallizi da misi
srullyofa analizi unda xdebodes kompiuterulli sistemis yvella
sasicocx B o etapze da gamov l indes susti rgolebi. susti rgolebi
icvleba an xdeba maTi srullyofa rogorc axalli kompiuteruli
sistemebis SemuSavebis procesSi, ise arsebull 1 modernizaciisas.

5.6 avariebisagan da stiqgiuri ubedurebebisagan miyenebu i1 zarallis
minimizacia

stiqiuri ubedurebebi da avariebi SeiZl eba gaxdes
komputerulli sistemebis obieqtebisaTvis udidesi zarall is miyenebis
mizezi. stiqiuri ubedurebebis Tavidan acileba adamians jer ar
SeuZBi1a, magram aseTi movBenebis Sedegebis Semcireba bevr
SemTxvevaSi SesaZl ebell ia avariebisagan da stiqiuri
ubedurebebisagan miyenebuli zarallis minimizacia kompiuterulli
sistemebis obieqtebisaTvis SeiZleba miRweu l1 1yos Semdegi gziT:
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e Obieqtis adgi I mdebareobis swori SerCeviT,

ekompiuterulli sistemebis SemuSavebis da eqspBuataciisas
SesaZl o avariebis da stiqiuri ubedurebebis gaTvall iswineba;

eSesaZl o stigiuri ubedurebebis Sesaxeb droulli Setyobinebis
organizeba;

epersonallis stiqiur ubedurebeTan da avariebTan brZolis da
maTi1 Sedegebis HBikvidaciis swav ll eba.

kompiuteru 1 sistemebis obieqtebi SesaZlebBobis FargHlebSi
unda ganBagdes i1seT raionebSi sadac iseTi stiqiuri ubedurebebi
rogoricaa wyaldidoba, miwisZvra ar daikvirveba. aucillebellia
obieqtebis 1iseT saxifaTo obieqtebisagan, rogoricaa navTobis
bazebi da navTobgadamamuSavebe 1 1 garxnebi, sawvavis da
asafteTqgebe B 1 sawyobebi dambebi da aS. moSorebiT gan B ageba.

pragtikaSi Yyove B Tvis araa SesaZllebeli1 obieqtis saxifaTo
dawesebu Bebidan an SesaZBo stigiuri raionidan moSorebiT
gan Bageba. amitom kompiuterulli sistemebis obieqtebis SemuSavebis
Segnnis da eqspBoataciisas aucillebelia specialuri zomebis
gaTvall iswineba. mosalloneli1 miwisZvrebis raionSi Senibebi siemurad
mdgradebi unda 1i1yos. mosaBlodnelli wyaBdidobebis raionSi
ZiriTadi mowyobi B obebi unda ganBagdes Senobis zeda sarTullebze.
yve la obiegti unda uzrunvelyoFfilli iyos xanZris avtomaturi
Cagrobis sistemiT. 1iseT obieqtebze romBisTvisac stigiuri
ubedurebis allbaToba didia, auci Bebell ia ganxorciell des
infFormaciis ganmanawi Bebe B 1 dubBireba da gaTval iswinebul'i unda
Iyos obieqtebis TFTungciebis gadanawi Bebis SesaZzllebBoba yvella
obieqteze gaTvaliswinebullt unda 1iyos zomebi eleqtrokvebis
sistemaSi avariis SemTxvevis dros. obieqtebisaTvis romlebic
faseuli informaciiT muSaoben, moiTxoveba avariulli uwyveti
wyaroebis qona da eleqtroenergiis aranakleb ori damoukidebel i
e Beqtrogadamcemidan miyvana. uwyveti wyaroebis gamoyeneba, yovel1i
SemTxvevisaTvis, uzrunvelyofs gamoTvBlis dawyebulll procesis
damTavrebas da monacemTa Senaxvas gare dammaxsovrebe i
mowyobi B obebze. mcire kompiuterulli  sistemebisaTvis aseTi
wyaroebi uzrunve Byofen ramdenime saaTian muSaobas.

inFormaciulli resursebis danakargi mniSvne Bovnad SeiZlleba
Semcirdes, Tu momsaxure personall i droullad Igneba
gafrTxiBebulli mosaBlodneBi bunebrivi katakBizmebis Sesaxeb.
realur pirobebSi aseTi informacia ver aswrebs droull misvlas
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Semsru Beb Bebande. amitom personalli momzadebuli unda 1yos
stigiuri ubedurebis da avariebis pirobebSi mogmedebisaTvis, aseve
unda SeeZB oT dakargulli1 informaciis aRdgena.

sakontro B o kiTxvebi:

L.moiyveneT kompiuterull sistemaSi SemTxveviTi safrTxeebisagan
inFormaciis dacvis kBasifTikacia

2. zogadad daaxasiaTeT kompiuterul sistemebSi
inFormaciis dubll ireba.

3.raSi mdgomareobs RAID tegno B ogiis gamoyenebis upiratesoba?

4. daasaxeBeT kompiuterulli sistemebis saimedoobisa da
simkicis awevis gzebi.

5. ra upiratesoba gaaCnia adaptiur sistemebs sxva mtkice
sistemebTan SedarebiT?

6. romeli mimarTullebiT xdeba adamianis kompiuterul
sistemebTan urTierTgmedebis optimizacia?

7. rogor miiRweva mcdari operaciis bl okireba kompiuterul
sistemebSi?
8. rogor miiRweva stiqiuri ubedurebebis da avariebis dros

zarall is minimizacia?
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Tavi 6

e Beqgtromagnituri gamosxivebebis da Tanmx Bebi xmaurisagan dacvis
meTodebi da saSua ll ebebi

6.1.gverdiTi elBeqtromagnituri gamosxivebebis da Tanmx B ebi
xmaurisagan dacvis pasiuri meTodebi

e Begqtromagnituri gamosxivebebis da TanmxBebi Xxmaurisagan
dacvis yve la meTodi SeiZleba davyoT agtiurad da pasiurad.

pasiuri meTodebi uzrunvelBlyofen saxifaTo signallis donis
Semcirebas an signallebis informatu ll obis dawevas.

dacvis agtiuri meTodebi mimarTull ia gverdiTi
e Beqtromagnituri gamosxivebebis da Tanmx Bebi xmauris arxebSi
xarvezebis  Segmnisaken, romBebic aZnelBeben mavnebBis nmier
mopovebul1 infFormaciidan sasagebBo informaciis miRebas da
gamoyoTfas.

gare Zhieri ellegtromagnituri impul sebis da maRa B sixSiriani
gamosxivebis gamoyenebiT eleqgtronull bHBokebze da magnitur
dammamaxsovrebe i mowyobi B obebze zemogmedebis safrTxis
b B okirebisaTvis, romBebsac mivyavarT elegtronulli bl okebis
gaumarTaobamde da informaciis waSHBamnde iInformaciis magnitur
matareb B ebidan, gamoiyeneba dasacavi saSua ll ebebis ekranireba.

gverdiTi elleqtromagnituri gamosxivebebis da Tanmx lebi
xmaurisagan dacva xdeba rogorc pasiuri, ise agtiuri meTodebiT.
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nax 6.1 gverdiTi eleqtromagnituri gamosxivebebis da Tanmx Hebi
xmaurisagan dacvis pasiuri meTodebis k Basifikacia.

gverdiTi elegtromagnituri gamosxivebebis da Tanmx Bebi
xmaurisagan dacvis meTodebi SeiZBeba daiyos sam ggufad (nax. 6.1).
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6.1.1. ekranireba

ekranireba warmoadgens elegqtromagnituri gamosxivebebisagan
dacvis erT-erT yvelaze efeqtur meTods. ekranirebis qveS
igu B isxmeba komputeruli sisitenis im elBementebis, romBebic
magnitur da el eqtromagnitur ve Bebs gmnian, Caketi B 1 konstruqgciis
areSi moTavsebas. ekranirebis saSua H ebebi damokidebu I ia
kompiuteru 1 sistemebis e Bementebis mier maTSi gamavalli elleqtro
denis mier Seqmni Bi1 veBebis Tvisebebze.

ve Bebis Tvisebebi damokidebuBia kompiuterull sistemebSi
eleqgtronulli signallebis parametrebze magaliTad, daball1 denis da
maRa Bl 1 Zabvis dros warmogmni I vel Si Warbobs eleqtrull1 mdgeni.
aseT vellebs eleqtrulls (elBegtrostatikurs) uwodeben. Tu
gamtarebSi miedineba didi deni Zabvis daball 1 mniSvne I obisas, maSin
ve 1 S1 Warbobs magnituri mdgeni, xolo vels magniturs uwodeben.
vells, romellsac elleqgtrulli da magnituri mdgenebi Tanazomi Bad
agvs, e legtromagniturs uwodeben.

Segmni | e Beqtromagnitur ve B ebze damokidebu BebiT
ganasxvaveben ekranirebis Semdeg saxeebs:

ecleqtrulli velis ekranireba;

emagnituri velis ekranireba;

ecleqtromagnituri velis ekranireba

BiTonis ekraniT eleqgtronulli veills ekranireba
uzrunve Byofs elleqgtronulli im muxtebis neitrallizacias, romBebis
grovdebian damiwebis konturSi. damiwebis konturs unda hgondes
araumetes 4 omi winaRoba. SeiZBleba moxdes eleqtrulli velis
ekranireba 1iseTi dielleqtrikulli ekranis meSveobiT, romellsac
SedarebiT maRalli dielletrikul1 SeRwevadoba s aqvs. amasTan vel i
sustdeba s—jer.

magnituri velebis ekranirebisas ganasxvaveben daball sixSirian
magnitur vellebs (10 kiBohercande) da maRal sixSirian magnitur
ve I ebs.

daba B sixSiriani magnituri vellebis Suntireba xdeba ekranis
ked Bebis gaswvriv ZaBovani wirebis mimarTu B obebis xarjze. am
efeqts 1wvevs, haerTan SedarebiT, ekranis masalis didi magnituri
SeRwevadoba.

maRaBl1 sixSiris magnituri veli1 ekranSi 1iwvevs cvlBladi
indugciuri denis nakadebis warmoSobas, romBebic maT mier
Seqmni B1 magnituri veBiIT ewinaaRmdegebian TanxmBebi magnituri
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ve B Is gavrce B ebas. damiweba ar axdens gavBenas magnituri velebis
ekranizaciaze. ekranis mSTanTgme B 1 unari damokidebull 1a gverdiTi
gamosxivebis sixSireze da im masalaze, romll isganacaa damzadebull'i
ekrani. rac ufro daballia gamosxivebis sixSire, miT ufro nmeti
unda 1yos ekranis sisge. saSuallo tallRebis da ufro maRali
diapazonis gamosxivebisaTvis efeqturs warmoadgens 05 - 15 mm
sisqis ekrani. 10 megahercze maRalli sixSireze gamosxivebisTvis
sakmarisia gvgondes spi BenZis an vercxBis 0,1 mm sisqgis ekrani.

e Beqtromagnituri gamosxivebis b B okireba xdeba
maRa B sixSiriani elleqtrulli da magnituri ekranirebis meTodebis
saSuallebiT.

ekranireba xdeba xuT doneze:

e c lementebis sgemis done;
e b B okebis doneg;

e mowyobi B obebis done;

e kabe Buri xazebis done;

e saTavsoebis done.

maRaBl 1 donis gverdiTi gamosxivebis mgone sgemis e Bementebi
SeiZBleba moTavsdes HBiTonis an nagBibiT moBiTonebull korpusis
damiwebaSi. b B okebis donis SemTxvevaSi ekranireba xdeba foWBadis
Turclebis, BiTonis badeebis da naglibis saSuallebiT. kabelebis
ekranireba xorcielldeba BiTonis wnullebis, yuTebis an milebis
saSuallebiT.

saTavsoebis ekranirebisaTvis gamoiyeneba: 2mm-mde  sisqis
TfurcBlovani foladi, Foladis (spilenZis, Batunis) 2,5 mm-mde bade
ugrediT. dacull saTavsoebSi xdeba karebebis da Tanjrebis
ekranireba, Tanjrebis ekranireba xdeba badiT, metaBizirebuli
TardebiT, SuSebis metalBlizaciiT da maTi dengamtari TirFfitebis
dawebebiT. karebi keTdeba +¥oWNadisagan da ifareba dengamtari
masal 1T (FolBadis Turceli, HBiTonis bade). gansakuTrebulli
yuradReba egceva karebis da kedBebis dengantar  TenebSi
eleqtrulli kontaqtebis arsebobas karebis gasxnis mTell
pertimetrze. vellebis ekranirebisas dauSvebe B ia ekranSi RriWoebis
da bzarebis arseboba badis ujredisis zoma ar unda, aRematebodes
gamosxivebis tallRis sigrzZis 0,1

ekranirebis doneebis ricxvis da masallis SerCeva xorciell deba
Semdegis gaTvall iswinebiT:

e gamosxivevebis maxasiaTeb B ebiT (tipi, sixSire da simZBavre),
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ekontrolirebadi zonis gareT gamosxivebis donis mimarT
moTxovnebiT da zonis zomiT;

egverdiTi eleqtromagnituri gamosxivebebis da TanmxHebi
xmaurisagan dacvis sxva meTodebis arsebobiT an ararsebobiT,;

e ekranirebaze xar jebis minimizaciiT.

gverdiTi elegtromagnituri gamosxivebebis da Tanmx Bebi
xmaurisagan dacu B obis dros xdeba, magaliTad, elegqtro-sxivuri
miBi1T marTvis bHBokebis ekranireba, korpusi keTdeba ¥o Badisagan
an Signidan i1fareba BiToniT, monitoris ekrani ifareba dengamtari
damiwebu i FurcliT da (an) dacullia BiTonis badiT.

ekranireba gverdiTi elleqtromagnituri gamosxivebebis da
Tanmx Bebi xmaurisagan dacvasTan erTad, mniSvne Bovnad amcirebs
adamianis organizmze elegtromagnituri gamosxivebis zemogmedebas.
ekranireba aseve 1ZBeva mowyobi B obebis muSaobaze
el eqgtromagnituri xmauris Semcirebis saSualebas.

6.1.2. gamosxivebebis da Tanmx Bebi xmauris
simZBavris Semcireba

ekranireba gverdiTi eleqtromagnituri gamosxivebebis da
Tanmx Bebi  xmaurisagan dacvis da am JgufSi gaerTianebulli
saSua B ebebis reall izeba xdeba gamosxivebis da misi komputerulli
sistemnis e Bementebze gav B enis dawevis mizniT.

an _ggutfs miekuTvneba Semdegi meTodebi:

ecleqtrulli sgemebis Secvla;

e kavSiris optikuri arxebis gamoyeneba;

e konstruqciebis Secvla;

o T1ll trebis gamoyeneba;

e kvebis sistemaSi gallvanuri ganmuxtva.

eleqtrulli sgemebis Secvlla xorcie b deba gverdiTi
gamosxivebis simZBavris SesamcirebBad. es miiRweva nakBebi
gamosxivebis gamoyenebis, signallebis frontebis simkveTris
Semcirebis, parazitulli generaciis warmoSobis aRkveTis,
inFormaciis regullarulli1 ganeorebis darRvevis xar jze.

gverdiTi elegtromagnituri gamosxivebebsa da TanmxBeb
xmaurTan brZoBis perspeqtiull mimarTu B ebas warmoadgens kavSiris
optikuri arxebis gamoyeneba. did manZi Bebze infFormaciis
gadacemisaTvis warmatebiT gamoiyeneba optikurboWkovani kabelli.
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erTi saTavsos sazRvrebSi (didi zomisac ki) informaciis gadacema
SeiZleba ganxorcieldes usadeno sistemebis meSveobiT, romelic
gamoiyenebs gamosxivebas infrawiTel diapazonSi. kavSiris optikuri
arxebi ar warmoSoben gverdiT eleqtromagnitur gamosxivebebs da
Tanmx Beb xmaurs. isini uzrunve Byofen gadacemis maRall siCgares da
ar ganicdian ellegtromagnituri Seferxebebis zemogmedebas.

konstrugciebis SecvBa daiyvaneba callkeuli kvanZebis,
b B okebis, kabelebis urTierTganBagebis SecvBaze, saburavebis
sigrZis Semcirebaze.

Till trebis gamoyeneba warmoadgens gverdiTi el egqtromagnituri
gamosxivebebisa da TanmxBebi xmaurisagan erT-erT ZiriTad
saSuallebas. TFTiltrebi vyendeba rogorc mimarTulli gverdiTi
e Beqtromagnituri signallebis gavrcellebis da SesaZBl o gaZllierebis
anridi mowyobi B obebis SigniT, ise obieqtidan gamomavall kavSiris
xazebze, signalizaciebze da elegqtrokvebaze. TFTiltrebil 1isea
gaTvlili, rom maT wuzrunvelBlyon gverdiTi TanmxBebi xmauris
diapazonSi signallebis daweva usafrTxo donemde da mniSvne I ovanad
ar daamaxingon sasargeb B o signali.

eleqtro kvebis gare jpaWvSi gverdiTi TanmxBebi Xxmauris
signallis moxvedra mT Bianad gamoricxullia iseTi generatorebis
arsebobisas, romBebic uzrunve Blyofen pirvelad da meorad jpaWvs
Soris gallvanur ganmuxtvas.

generatorebis gamoyeneba aseve i1iZBeva meorad jaWvSi ellegtro
kvebis miwodebis saSuallebas, romeBsac pirvell gaWwTan SedarebiT
sxva parametrebi gaaCnia. magaliTad, meorad gawvSi SeiZBeba pirvel
JaWwTan SedarebiT Secvlili 1yos sixSire.

meganikuri nawi Bis inerciulobis xarjgze kvebis generatori
saSullebas i1ZBeva aRmofxvrilli 1ignas Zabvis pullsaciebi da
xanmok B e gamorTvebi pirvel jgaWvSi.

6.1.3. signallis informaciu l obis daweva
gverdiTi elegtromagnituri gamosxivebebis da Tanmx Bebi
xmauris signallebSi informaciu Bl obis daweva, romeBic arTullebs
xe B Si Cagdebisas maT gamoyenebas, xorcie B deba Semdegi gzebiT:

especialluri sgemuri gadawyveti I ebebiT;
e informaciis kodirebiT.
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sgemuri gadawyveti Bebebis magall iTad gamodgeba mimdevrobiTi
kodis paralleBuriT Secvla paralleBuri kodebis Tanrigobis
Secvla, monitorze strigonebis skanirebis rigiTobis SecvBla da
aS. es zomebi arTulleben mavnebBis mier xeBSi Cagdebulli
signall idan informaciis miRebis process. magalliTad, Tu monitorsSi
ganosaxu Bebis TFormireba xdeba ara monitorze strigonebis
skanirebis rigiTobis SecvliT, aramed sxva kanoniT, maSin magnituri
velis xelBSi Cagdebis da standartulli skanirebis gamoyenebisas
mavneb B is monitoris ekranze gamosaxuleba sawyisi gamosaxu lebis
Sesabamisi ar igneba.

inFormaciis gaJonvis aRasakveTad SeiZBeba gamoyenebu i i1yos
inFormaciis kodireba, maT Soris kriptografiull 1 gardagmnebi.

6.2. gverdiTi eleqtromagnituri gamosxivebebis da Tanmx B ebi
xmaurisagan dacvis aqtiuri meTodebi

gverdiTi elegtromagnituri gamosxivebebis da Tanmx Bebi
xmaurisagan dacvis aqtiuri meTodebi gulisxmobs SeniRbulli
xarvezebis Tormirebis principebiT gansxvavebu ' i xmauris
generatorebis gamoyenebas. SeniRbu B ebis saxiT gamoiyeneba myisieri
amp B itudebis mniSvne B obebis speqtralluri simkvrivis normalluri
kanoniT ganawi Bebis SemTxveviTi Xxarvezebi (gausuri xarvezebi) da
mimarTu B 1 xmaurebi, romBebic indenturia gverdiTi signallebis.

gamoiyeneba sivrciTi da saxazo xmauriT dabinZureba. sivrciTi
xmauriT dabinZureba xorcieldeba antenebis saSuallebiT sivrceSi
eBeqtromagnituri signallebis gamosxivebs xarjze. HBokaluri
sivrciTi xmauriT dabinZurebisas gamoiyeneba mimarTull1 Xxarvezebi.
antena mdebareobs dasacavi kompiuterulli sistemebis konkretuli
elementis gverdiT. obieqturi sivrculli xmauriT dabinZureba,
rogorc wesi, xorcielldeba sakuTari anteniani ramodenime
generatoriT, rac obieqtis gamomsxivebe B1 mowyobi B obis gverdiTi
e Beqtromagnituri gamosxivebis yvelBla diapazonSi xarvezebis
Segmnis saSua B ebas i1ZHBeva

sivirculll xmauriT dabinZurebam unda uzrunvelyos gverdiTi
gamosxivebis gamoyofis SeuZll eb B oba gamosxivebis yve Ba diapazonSi
Seqmni B1  xarvezebis +Tonze, amasTan erTad, SegqmniBi Xxarvezebis
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donem ar unda gadaaWarbos sanitarull da elegtromagnitur da
radioeleqtrull i aparaturis Tavsebadobis doneebs.

saxazo xmauriT dabinZurebisas mimarTu R i xarvezebis
generatorebi erTdeba dengamtar xazebTan maTSi elBegqtronuli
xarvezebis  Sesagmne I ad, romBebic saSuallebas ar aZleven
mavneb B ebs gamoanca l keon maTSi gamowveu B 1 signa l ebi.

sakontro B o kiTxvebi:

l.zogadad daaxasiaTeT eleqgtromagnituri gamosxivebisagan
dacvis meTodebi.

2. ganmarteT ekranizaciis arsi.

3riT miiRweva eleqtromagnituri gamosxivebebis da Tanmx Bebi
xmauris simZBavreebis daweva?

4. rogor xdeba kompiuterul sistemaSi signallis
infFormatiu l obis daweva?

5. daaxasiaTeT gverdiTi ellegtromagnituri gamosxivebebis
da Tanmx Bebi xmaurisagan dacvis agtiuri meTodebi.

70



Tavi 7

kompiuterull1 sistemis struqturis arasagcinirebull i
cviliBebisagan dacvis meTodebi

7.1 kompiuterull'i sistemis struqturis arasaqcinirebull i
cviliBebisagan dacull obisadmi zogadi moTxovnebi

arasanqcirebull i cvillillebebi SeiZll eba ganicados
kompiuteru 1 sistemebis allgoriTmulma da tegnikurma srugturebma
misi Segmnis da egspBuataciis etapebze. egspBuataciis etapze
auci Bebell1a gamoiyos kompiuterulli sistemis modernizaciis
samuSaoebi, romBebic informaciis usafFrTxoebisaTvis momatebu il
safrTxes warmoadgens. kompiuterull i sistemis strugturis
arasaqcinirebull i cviilebis dacu Bl obis gansakuTrebu Il obas
warmoadgens meTodis universalluroba, romeBic zemogmedebebis
SemcirebasTan erTad saSuallebas iZBeva aRmovaCinoT da movaxdinoT
bBokireba Semgmne Bebis da momsaxure personallis uneblie
Secdomebi, aseve aparetulli da progranulli saSua l ebebis
Seferxebebi da gaumarTaoba. Cveulebriv kompiuterulli sistemebis
strugturis arasaqgcinirebulli cvlilebebs, romBebic SemuSavebis
etapze da sistemis modernizaciis dros xdeba, saniSneebs uwodeben.

an kBasis safrTxeebis parirebisaTvis kompiuterulli1 sistenis
sicocxbis cikBis sxvadasxva etapze sxvadasxva amocana wydeba.
kompiuteru 1 sistemis SemuSavebis etapze da modernizaciis dros
ZiriTad amocanas warmoadgens Secdomebis da saniSneebis Cadebis
SesaZ B eb 1 obebis gamoricxva. eqsp Buataciis etapze xdeba
saniSneebis da Secdomebis gamovBena, aseve xdeba strugturis
erTianobis da Seucvilel obis uzrunve lyofa

aparatulli da programulli saSuallebebis SemuSavebas win
uswrebs algoriTmebis SemuSaveba. Secdomebi da saniSneebi,
romBebic Setani Bia da araa aRmofxvrilli algoriTmis SemuSavebis
etapze Tu droze ar 1igna aRmoCeni Bi gadadian programebSi da
mowyobi B obebSi.

algoriTmebis, programebis da aparatulli saSu 0 ebebis
SemuSavebisas unda davicvaT Semdegi saerTo ZiriTadi principebi:

e SemuSavebisaTvis maRa B kvaB iFicirebull i speciall istebis
miwveva;

eiarqiull 1 strugturis gamoyeneba;
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estandartulli bl okebis xmareba;
e SemuSavebu B is dub B ireba;

e adekvaturobis kontrol i;
emrava ll Fenovani fi Il traciga,

e SemuSavebu  is avtomatizacia,;

e SemuSavebis procesis kontroli;

eaxall1 produqgtis serTifikacia.

gansakuTrebu B1 moTxovnaa wardgeni B1 im tegnikuri davallebis
da algoriTmebis SemuSavebiT  dakavebull'i kvaBificirebulli
special istebis mimarT, romBebic axorcielleben SemuSavebis
msvBeBobaze da serTifikaciisaTvis warsadgen mza produqtebze
kontrolls.

nebismieri struqturis ierargiull bRl okuri strugturis saxiT
warmodgena saSuallebas gvaZlevs nebismieri bBoki Savi yuTis
saxiT moices (nax. 7.1)

l Z
X Yo

S R P S

nax. 7.1 b B okis grafiku i1 warmodgena

bBoki gare pirobebis Z veqtoris arsebobisas da Y; bHRokis
mdgomareobis gaTvaliswinebiT axdens X veqtoris Semomavali
zemogmedebebis gardagmnas. FfunqcionaBuri gardagmna F(x,z,y: )
gadaiyvans b B oks mdgomareobasSi, romellic xasiaTdeba Y
mdgomareobiT, sadacxe X,zeZ,yeY.

sistenis bBokuri struqgtura saSuallebas i1ZBeva gamartivdes
sistenmis fungcionirebis kontroli, gamoyenebu K i 1yos
standartulli damuSavebulli da Semowmebu Bi b N okebi, uSvebs yvella
b B okis paralle Bur SemuSavebas da SemuSavebu B is dub B irebas.

programis allgoriTmis an mowyobi Bobis  SemuSavebu lis
dubBirebaSi i1gulisxmeba erTi da imave bHBokis damoukidebelli
SemuSaveba (SeiZBeba sxvadasxva organizaciis mier). bWl okebis
Sedareba saSuallebas 1i1ZBeva, pirvel rigSi, gamovBenilli 1iyos
Secdomebi da saniSneebi, meore, arCeuli 1yos SedarebiT efeqturi
b 1 oki.

algoriTmis, programebis, mowyobi Bobebis TFTungcionirebis
adekvaturobis Semowmeba realizdeba procesebis modelirebis,
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gamartivebulli (SemokBebulli) algoriTmis, Sebrunebulli amocanis
amoxsnis (Tu is arsebobs), aseve testirebis gziT.

testireba warmoadgens universallur saSuallebas rogorc
adekvaturobis, i1se bl okebis Sromisunarianobis Sesamowmeb Bad. Tu
Semava Bl 1 zemogmedebebis da gareSe pirobebis ricxvi sasrullia da
misi mocema SeiZBeba bl okis gamocdisas pragtikaSi misaReb drosSi,
da amasTan cnibillia bBokis yvela moTxovnilli reagcia, maSin
b B okis Tfungcionirebis adekvaturoba call saxd SeiZll eba
dadasturdes, ei. bBokSi saerTod ar arsebobs Secdomebi da
saniSneebi. testirebiT Secdomebis da saniSneebis aRmoCenas is
arTullebs, rom Semavalli simravBlis simZBavrem specialistebis
SefasebiT SeizBeba miaRwios 100 -10190 .5 amitom Semavalli
zemogmedebis yvela sferoSi testirebisaTvis pragtikullad saWiroa
ganusazRvrel i dro. am SemTxvevaSi gamoiyeneba  Semavall i
zemogmedebebis arCevis allbaTuri midgoma. magram aseTi Semowmeba
Secdomebis da saniSneebis ararsebobis garantias ar iZleva

mrava l Fenovani “Filltraciis-~ principi gvTavazobs
gansazRvrulli kBasis Secdomebis da saniSneebis etapobriv
gamov Benas. magaliTad, “gamfFiltravi~ programulli saSualebebi
SeiZleba gamoyenebulli 1iyos Sesazlo “droiTi~ intervaluri-,
“sixSirulli~ da sxva tipis saniSneebis gamosav l enad.

SemuSavebis procesis avtomatizacia mniSvne Bovnad amcirebs
saniSneebis Cadebis SesaZlebBobas. es uwinares yovHlisa aixsneba
tipiuri gadawyveti Bebebis didi raodenobis arsebobiT, rombis
Secvlac Semsrullebells ar SeuZlia SemuSavebis Formall izebu ll obis,
gamoyenebu B1  gadawyveti Bebebis avtomatizirebulli kontrolis
SesZ b eb B obis gamo.

SemuSavebis kontrolis dadgeni B 1 wesl gu B isxmobs
Semsrulleb B is sagmianobaze reguBlarull kontrolls, algoriTmebis,
programebis da mowyobi B obebis etapobriv kontrolls, miReba-
CabarebiT gamocdas.

daculli kompiuterulli sistemebis da maTTvis elementebis
SemuSaveba mTavrdeba wliuri produqgtis serTificirebiT.
serTificireba srulldeba specialur HBaboratoriebSi, romlebic
aRWurvi Bia sagamocdo stendebiT, Sesabamisi kvall ifikaciis mgone
da aseT sagmianobaze oFficialuri nebarTvis (Bicenziis) mgone
specialistebiT. aseT MBaboratoriebSi gansazRvrulli meTodikiT
xorciell deba programnulli da aparatorulli saSuallebebis Semowmeba
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saniSneebis ar arsebobaze, aseve InfFormaciis dacvis saSuall ebebis
Sesabamisoba maT daniSnu B ebasTan.

7.2 programis SemuSavebisas saniSneebisagan dacva

7.2.1 programirebis Tanamedrove tegqno B ogiebi

Secdomebisa da saniSneebisagan Tavisufalli programulli
saSua B ebebis SemuSavebisaTvis aucillebelia Sesrulldes Semdegi
pirobebi:

eprogramirebis Tanamedrove tegno B ogiebis gamoyeneba;

e SemuSvebis avtomatizirebu 1 sistemis arseboba;

emza programebis maRall 1 donis enaze warmodgena;

e saniSneebis aRmosaCenad trans Batorebis arseboba.

programirebis Tanamedrove tegno B ogiebi gvTavazobs
programebis  Segmnis, gamarTvis da  testirebis procesebis
avtomatizaciis maRall xarisxs. standartulli modu llebis gamoyeneba
saSuallebas iZBeva gamartivdes progrmebis Segmnis, Secdomebis da
saniSneebis Zebnis procesi.

maRa Bl 1 usafrTxoebis programuli uzrunve Byofis Segmnis erT-
erT perspeqtiu mimarTu B ebas warmoadgens obieqtze
orientirebullt programireba, romeBiTac xdeba strugqturulli
programirebis Secvlla

obieqtze orientirebulli programirebis gamoyeneba saSuall ebas
iZBeva ganvacallkevoT abstragtulli tipis monacemTa aRweris da
realizaciis Tazebi. ori gamoyofilli modulli uSvebs gayofil
kompi Bacias. aRweris modullSi mocemu B ia Siga damcavi da Siga
monacemTa saxelBebi da tipebi, aseve procedurebis (meTodebis)
CamonaTvall1 maTTvis parametrebis tipebis da raodenobis aRweriT.
reall izaciis modu B ebSi imyofeba sakuTriv procedurebi, romllebic
anuSaveben  moinacemebs. aseTi dayofa zrdis programirebis
saimedobas, ramdenadac Siga monacemebi mxoBod im procedurebis
meSveobiTaa xe Biswvdomi, romelic aRweris modu B Sia CamoTvERil1
es 1ZBeva abstragtulli1 tipis monacemTa damuSavebisas Secdomebis
didi nawi Bis gansazRvris SesaZlebBobas kompiBaciis da ara
Sesrullebis etapze. saniSneebis arsebobaze programull i
saSua l ebebis anallizi martivdeba, ramdenadac abstragqtul
monacemebi T dasaSvebi mogmedebebi moicema arweris modull Si da ara
procedurull sxeull Si.
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obieqtze orientirebullt programirebis centrallur cnebas
warmoadgens kB asi~ am cnebis saSuallebiT xorciel deba monacemTa
gansazRvru i  tipis dakavSireba procedurebis nakrebTan da

TfungciebTan, romll ebsac SeuzbiaT am tipis monacemebi T
manipu B ireba.
obieqtze orientirebulli programirebis upiratesoba

mdgomareobs TFunqcionirebis modifikaciis SesaZleb N obis micemaSi,
axall1 Tvisebebis damatebaSi an zedmeti elementebis moSorebaSi,
imis Seucvlelad rac ukve daweri Bia da gamarTull 1. momxmarebe B ma
sakmarisia gansazRvros 1is obieqtebi, romeBic ekuTvnian ukve
Segmni | kBasebs da gaugzavnos maT  Setyobineba. amasTan
programull i produqtis usafrTxoebis kontroli daiyvaneba
k Basebis aRweris modullebis analizzeETu kBasebis bibBi1oTekidan
kBasi ar akmayofilebs SemmuSavebels, mas SeuZBia Segmnas
sabazodan nawarmoebi kHBasi, ganaxorcieBlos masSi aucillebeli
cvililebebi da imuSaos miRebu B1 nawarmoebi kB asis obieqtebiT. Tu
sabazo kB asis monacemebi da meTodebiBar unda iyos xe B misawvdomi
nawarmoeb k BasebSi, maSin isini unda aRiweros rogorc Siga.

obieqtze orientirebulli programirebis koncefcia aiZullebs
progranull1  produgtis SemmuSavebBebs dawvrillebiT moigonon
mocemu 1 kHBasebis strugtura da meTodebis (procedurebis)
nakrebi, romBebic aucillebelia am monacemTa damuSavebisaTvis.
miRebul i1 programebi warmoadgenen aRwerili1 kNBasebis mraval
advi Bad wasakiTx, TviTdokumentirebad modullebs da meTodebis
sxeulis realizaciis modullebis simravles. programebis aseTi
warmodgena aioBebs maTSi saniSneebis arsebobaze maT semantikur
anallizs da kontrols.

722 programu Bi saSuall ebebis avtomatizirebu 1 sistema

avtomatizirebulli sistema 1igmneba BokaBuri gamomTvBeli
qgsebis bazaze. BokaBuri gamomTvBeli gselBis Semadgenl obaSi
Sedian programistebis samuSao sadgurebis da administratoris
serveri. programistebs srullad xelli mxoBlod Tavisi da wakiTxvis
reJimSi sxva programistebis kompiuteris informaciaze moiuwvdebaT.
administratoris samuSao adgilidan SesaZlBlebelia wakiTxvis
reJimSi Semsru BebBebis nebismier kompiuterSi SeRweva.

SemuSavebu B1 progranulli saSuallebis algoriTmebis monacemTa
baza imyofeba administratoris serverze da moicavs oOrganizacia-

75



SemmuSavebe B is da makontro Bebel i organizaciis mier damtkicebul
programu B 1 saSuall ebebis algoriTmebis argivs, romBebic Sedgeba
b B ok-sgemebze  admnistratoris mier maT  gasakontrofleblad
Caweri 01 Fsevdokodze aRwerisagan.

administratoris serverze ganlagebulia  SesamuSavebel i
programu B1 saSuallebebis Bistinguri programebis monacemTa baza,
romel ic moicavs organizacia-SemmuSavebeB1 da makontroBlebeli
organizaciis mier damtkicebu i programebis arqivs
administratoris mxridan kontro B isaTvis. IMisTvis, rom
administratorma SeZBos Seadaros gamoyenebulli  programebi
B istingurs, moiZios programebis Secvlili da damatebu 1 ubnebi.

administratoris serverze mdebareobs agreTve SesamuSavebeli
programu 1 saSual ebebis etallonuri Sesasrullebeli modullebis
monacemTa baza maTi damtkicebull programebTan Sedarebis da am
modu B ebSi1 cvlellebebis moZiebis gasakontrolebllad.

Bistinguri programebis versiis makontro Bebe B i da
Sesrullebadi modu B ebis Sesadarebel i1 programebi unda damuSavdes
IseT1 organizaciebis mier, romBebic ar arian dkavSirebullni arc

organizacia-SemmuSavebe I Tan da arc makontro B eben
organizaciebTan da unda akonrto Bebdnen nebismieri daniSnull ebis
programebs.

SemuSavebis usafrTxoebis kontroli SeiZlBeba Semdegnairad
ganxorcie Bl des.

administratori Tavisi grafFikis Sesabamisad, SemmuSveb lebis
gaFrTxiBebis gareSe, kiTxuBobs monacemTa bazaSi HBistingur
programebs da Semsrullebel modullebs. Sedarebis programebis
saSuallebiT administratori avllens da aanalizebs im cvlilebebs,
romBebic bolBo gakontrolebis Semdegaa SemmuSaveb Bebis mier
Setani li.

Semsru B ebel modu Bebis  SemuSavebaze  damokidebu BebiT
administratoris bazaSi grovdeba SemkveTisaTvis Casabarebllad
gamzadebu 1 Semsrullebeli modullebis etalonuri nimuSebi,
rome l Ta Senaxva administratoris mier kontro I deba.

samuSaoebis aseTi organizeba administrators saSuallebas
aZlevs gamoavlinos saniSneebi da  araganzrax Secdonmebi
programu B 1 saSua B ebebis SemuSavebis yve Ba etapze. administrators
ar SeuZlia TviTon Canergos saniSne, ramdenadac mas ara aqvs
programistebis mier SemuSavebulli programebis modifikaciis

uf ll eba.
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7.2.3 sacde I -makontro Bebeli stendi

SesamuSavebe programu i saSua l ebebSi saniSneebis da
Secdonmebis aRmoCenis erT-erT yveBlaze efeqtur gzas warmoadgens
SemuSavebu B 1 sistenis komp Beqsuri sacde I -makontrolebell i
stendis Segmna. is saSuallebas iZBeva gavaanalizoT programulli
saSua B ebebi Semava B 1 mogmedebebis mravall geradi miwodebis gziT im
gare Tagtorebis Tonze, romel Ta saSuallebiTac xdeba Sesazllo
saniSneebis zemogmedebis imitireba amgvarad, sacdell -
makonrtirebeli1 stendi SeiZBeba ganxillulli IyOS rogorc
SesamuSavebe Bi sistemis deteBuri imitaciuri modeli, romelic
saSuallebas iZBeva uzrunvelvyoT SesamuSavebeBi programulli
saSuallebis Fungcionirebis yovelmxrivi anallizi saniSneebis
zemogmedebis pirobebSi.

sacde B -makonrtirebeli stendi unda akmayofi Bebdes Semdeg
moTxovnebs:

l.stendi Igeba rogorc Ria sistema, romeBic uSvebs
modernizacias da SesaZleb B obaTa zrdas.

2. stendma unda uzrunve lyos strugqturis da stugturaSi
infFormaciulli  nakadebis da realluri sistemis informaciulli
nakadebis adekvaturoba.

dauci lebelia modelis programull modullebsa da reallur
sistemas Soris urTierTSecvlis damyareba.

4. stendma unda uzrunve lyos rogorc modu B ebis
avtomaturi gamocda, ise mT B i1ani programu B i1 saSuallebis nT K 1anad.

sacde B -makontrollebel1 stendi unda Seicavdes Semdeg
modu B ebs (nax.7.2).

esistemis modelles, romelic Sedgeba programulli modu Bebis
da realuri sistemis modu B ebisagan;

esistemis modelis konfiguraciis modullisagan, romelic
axorciellebs registracias da Sesabamisi monacemTa bazebidan
realuri sistemis programulli modullebis da progranulli
modu Bebidan mode Bebis dinamiur CerTvas;

esafrTxeebis modelebis monacemTa bazas - safFrTxeebis
mode Bebis dagrovebisaTvis da modifikaciisaTvis, romellic
Tormalizebulli saxiTaa warmodgeni B i;

eSemavall1  zemogmedebebis Formirebis modulls, romlebic
1Tvall iswineben SesaZBlo safrTxeebs, Semaval infFormaciaze
SezRudvebs da wina bijze testirebis Sedegebs;
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egare zemogmedebebis models, romBis daniSnu ll ebacaa
mode B irebu 1 sistemis mimarT gare zemogmedebebis aRricxva;

e testirebis analizisaTvis modulls.
konfidencialuri monacemebis damuSavebisaTvis programull i
saSua ll ebebis damuSavebisas mza programebi unda waredginos
serTificirebisaTvis maRalli donis enaze Sedgenilli sawyisi
programebis da Sesrullebadi modullis saxiT. maRalli donis enaze
programebis arseboba mniSvne B ovnad aio Bebs saniSneebis arsebobis
kontrollze programebs. programirebis am doneze gamoiyeneba
standartulli midgomebi enis konstrugciis SemuSavebis mimarT, da
rogorc wesl, ar gamoiyeneba konkretull i aparaturulli
Taviseburebani, romell zedac srulldeba programa. Secdomebis da
saniSneebis ar arsebobaze Semowmebu B i1 transBatoris arsebobisas
maRal 1 donis enaze SedgeniBi1 Semowmebu B i1 programidan advi lad
miiReba Sesasrullebeli modulli, romellic dardeba SemmuSeveb l ebis
mier warmodgeni Sesasrullebel modull s. programull i
saSua B ebebis Semowmeba xorcieldeba specialuri programebis
meSveobiT, romBebic Secdomebze da saniSneebze analizis
avtomatizirebis saSuallebas i1ZBevian isini akontro Bl eben, rom ar
iyos dafarulli Sesasvlelebi DbBokSi (" Rugebs~), ar iyos
algoriTmis totebSi Cixebi, gascemen informacias operatorebis,
b B okebis arsebobis Sesaxeb, romeBTa daniSnulleba programaSi
ucnobia. gansakuTrebuli yuradReba eqceva programis im ubnebs,
romelic dawerilia SedarebiT dabali donis enaze, aseve
operaciulli sistemis gverdis AavBiT (qgmedebebis Serulebis
mcde Bobebs (Tu programirebis sistema amas uSvebs) sabol oo
gadawyveti 0 ebas IRebs programisti kontrolis specialluri
programiT miRebu B i1 inFormaciis dawvri BebiTi analizis Semdeg.

programu 1 saSuall ebebis Sesasrullebeli modu B ebi mowmdeba
serTifikaciis processi speciallur aparatorull -programu i
stendebze, romll ebsac SeuzbiaT moaxdinon gamosacde b 1
programu 1 saSuallebebis +Tungcionirebis imitacia Semavall da
gareSe zemogmedebebis dasaSveb simravBleze. konrtolis dros
srudeba ukutransBireba -  disasembl ireba. Sesasrullebel i
modu B ebis anallizis gasamartiveb Bl ad aseve gamoiyeneba
gmmarTve Bebi, programa-trasirebi, romBebic saSuallebas i1ZHBevian
gakontro B des xdomi BobaTa Tanamimdevroba, brZanebaTa Sesru Bebis
mimdevroba.
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MM — progranulli modelis modulli; MC - realluri sistenis rogramnulli
mode 1.

nax. 7.2 sacde I -makonrtirebe li1 stendis struqturulli sgema

7.3.SemuSavebis da warmoebis etapze aparaturull i saniSneebis
Canergvisagan dacva

aparatu i saniSneebis (hardware Trojan (hardware Trojan horse (HTH) or
malicious circuit) Canergva SeiZBeba moxdes ara marto SemuSavebis da
modernizaciis procesSi, aramed aparatulli saSualebebis seriulli
warmoebis, transportirebis da Senaxvis procesSic.

aparatu i saniSneebi Canergvisagan dacvisaTvis, garda imisa
rom unda mivdioT dacvis zogad principebs, aucillebelia
uzrunve ByoT dasakompeqtebeB 1 nawarmis yoveBmxrivi Semowmeba,
rome l ic SemmuSaveb B s garedan miewodeba.
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nax.7.3 aparatull 1 saniSneebis kBasifikacia

unda moxdes dasakompeqtebe B i nawarmis yove Imxrivi
daTvarielleba da gamocda specialur stendebze. gamocda,
SeZ B ebisdagvarad, xdeba yve la SesZB o Semavalli signlis miwodebiT,
yve Ba dasaSveb reJimSi.

nax .7.4 Keylogger-hardware-PS2-example-connected.

Tu Semavalli signallis yvela kombinaciis srulli nakrebi
pragtiku Bad SeuZBebelia maSin gamoiyeneba kontrolis allbaTuri
meTodebi. ufro xSirad allbaTuri testireba xorcielldeba
SemTxveviTi ricxvebis gadamcemis meSveobiT miRebulli1 Semavalli
signallebis kombinaciis gziT da am signallebis sakontrollo
testirebad nawarmze gagzavniT. kontrolis saxiT gamoiyeneba
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testirebadis msgavsi nawarmi, mxo Bod saniSneebis, Secdomebis da
gaumarTaobis ar arsebobaze Semowmebuli. orive nawarmidan
gamomava i signallebi erTmaneTs dardeba. Tu isini ar emTxvevian,
maSin miiReba testirebadi nawarmis Secv l is gadawyveti leba

determimantu Bl i mimdevrobiT Semavall 1 signallebis gadacemis da
gamomavali  signallebis etallonTan Sedarebis gziT nawarmis
gamocdisas, xSirad gmoiyeneba gamomavali signallis (monacemebis)
SekumSvis meTodi. es im mexsirebis Sekvecis saSuallebas i1Z0eva,
romellic auci Bebel i1a etallonuri gamomava I i signall ebis
ganTavsebisaTvis.

gaurCeve 1 konstuqciebis (mikrosgemebis, kondesatorebis,

rezostorebis, gadamcemi pBatebis da aS) gamokvBevisaTvis
gamoiyeneba rendgenuli1 danadgarebi. auciBebBobis SemTxvevaSi
xorciel deba nawarmis fenovani rendgenu i gamokv l eva.

warmoebis procesSi ZiriTadi yuradReba eqceva tegno Bogiuri
procesebis avtomatizacias da tegno B ogiuri disciplinis dacvaze
kontrolls. gansakuTrebiT pasuxsagebi operaciebi SeiZl eba
tardebodes Tanamdebobis pirebis meTvalyureobis qveS Semdgomi
dokumenturi gaformebiT.

kompiuteru 1 sistemebis aparatulli saSuall ebebis SemuSavebis,
warmoebis da modernizaciis etapebi mTavrdeba konsturqgtiul
Secdonmebis, sawarmoo wunis da saniSneebis gakontro B ebiT.

b B okebi da mowyobiBobebi romBebic warmatebiT gaivlian
Semowmebas inaxeba da transpotirdeba imgvarad, rom gamoiricxos
saniSneebis Canergva.

7.4.eqsp Buataciis procesSi kompiuterulli1 sistemebis strugqturis
arasanqcinirebu i Secvll isgan dacva

741 aRWurvi B obis mimarT xe Imisawvdomobis gami jvna

kompiuteru 1 sistemebis eqspBuataciisas aparaturulli da
programull i strugturis ucvilelloba uzrunve lyofilia
aparaturul da programul saSuallebebTan arasangcirebulli
SeRwevis aRkveTis xarjze, aseve am saSuallebebis erTinobisadmi
mudmivi  konrtolis organizebiT. aparaturull da programull
saSua l ebebTan arasanqcirebu i SeRweva gamoricxu i an
mniSvne Bovnad garTullebulli SeiZleba i1yos Semdegi RonisZiebaTa
komp Begsis Sesrullebisas:
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eim saTavsos dacva, romel Sic ganBagebullia kompiuterulli
sistemnis aparaturull i saSuall ebebi;

e aRWurvi Bobis mimarT xe Emisawvdomobis gami jvna;

eaRWurvi BobasTan arasangcirebulli mierTebis sawinaaRmdego
gmedebebi;

e Siga montaldis, marTvis saSuallebebis da komunikaciebis dacva
arasanqcirebu B 1 Carevisagan;

emavneb Buri programebis Canegvis sawinaaRmdego gmedebebi.

aRWurvi B obis mimarT xe I misawvdomobaSi igu B isxmeba
subieqtisaTvis aRniSnu 1 aRWurvi B obis gamoyenebaze gansazRvrulli
gmnedebebze uf Bebis miniWeba. magall iTad, kompiuteris momxmarebells
ufleba eZBeva misi gamorTvis da CarTvis, progrmebTan muSaobis,
infFormaciis Seyvanis da gamotanis. momsaxure personalls agvs
uflBeba gansazRvrulli wesiT moaxdinos kompiuteris testireba,
Secvall os da aRadginos mwyobridan gamosu B1 bl okebi.

momxmareb B ebisaTvis, operatorebisaTvis
administratorebisaTvis aRWurvi Bobis mimarT xeBmisawdomobis
organizebis dros sru Bl deba Semdegi gmedebebi:

e SeRwevis obieqtis identifikacia da auTentifikacia;

emowyobi B obis ganb 0 okva;

e SeRwevis obieqtis mogmedebis aRricxvis Jurnall is warmoeba.

kompiuterull sistemebSi SeRwevis obieqtis
idenTifikaciisaTvis ufro xSirad gamoiyeneba atributiulli
idenTifikatorebi. biometrikulli idenTiFfikacia yveBlaze martivad
xorciell deba kBaviaturaze muSaobis riTmT. atributulli
idenTifikatorebidan, rogorc wesi, gamoiyeneba:

eparo Bebi;

e informaciis gadataniTi matareb Hebi;

ep Bastikuri baraTebi;

e meqanikuri gasaRebebi.

pragtikuBad konfidencieluri informaciiT momuSave yvela
kompiuterull sistemaSi momxmarebe B Ta auTenTiFfikacia xorciel deba
paro Bebis meSveobiT.

paro Bl 1 ewodeba simbo Bl oebis (asoebis, cifrebis, specialuri
nisnebis) kobinacias, romeBic cnobili unda iyos mxolod parolis
m¥ B obe B isaTvis, da, Sesazll 0a, sistenis usafrTxoebis
administratorisaTvis.
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mowyobi B obaze kvebis CarTvis Semdeg paroli1 Seiyvaneba
SeRwevis subiegtis mier saStato kBaviaturis, marTvis pull tis an
specialluri nakrebis mowyobi Bobis saSuallebiT, romelic mxol od
parolis Sesayvanadaa gankuTvnili. kompiuterull sistemebSi,
rogorc wesi, gamoiyeneba saStato kHBaviatura.

Tanamedrove personalluri kompiuterebis operaciull
sistemebSi Cadebu l 1a paro Bebis gamoyenebis SesaZBlebBoba paroli
inaxeba specialur mexsierebaSi, romellsac gaaCnia avtomatuli
kvebis wyaro. paro Bebis Sedareba xorciell deba opraciulli sistenis
CatvirTvamde. dacva efeqturad i1TvEBeboda, Tu mavnebe s ar hqonda
Im mexsirebis avtomaturi kvebis wyaros gamorTvis saSualeba,
rome B Sic paroli Inaxeba. magram aRmoCnda, rom personallur
kompiuterSi opraciulli sistemis momxmarebBis parolis garda
SeiZleba gamoyenebulli 1yos zogierTi “tegnologiuri~ paroli,
rome I Ta CamonaTva Bl i1 warmodgeni B ia internetSi.

amJamad SemuSavebu B 1a personallur kompiutersSi
arasagnqcirebu i SeRwevisagan dacvis saSuallebebi, romlebic
amowmeben parolls operaciulll sistemis CatvirTvande. amisaTvis
icvleba im programis ubnebi, romBiTac xdeba CatvirTva, es
cvihilebebi saSuallebas 1ZBeva Sewydes CatvirTvis procesi swori
paro 1 is Seyvanamde.

paro B is gamoyenebiT operaciulli sistemis CatvirTvis momentSi
unda Sesrulldes pirobebi: personalur kompiuterSi SeuZlBebelia
Seicvallos operaciulli sistemis CatvirTvis dadgeni 1 mimdevroba.
amisaTvis mkacrad ganisazRvreba gare dammaxsovrebe B i
mowyobi Boba, romlidanac xdeba operaciulli sistemis CatvirTva
sasurvellia am mizniT  gamoynebu R i Iyos  dammaxsovrebell i
mowyobi Boba aragadaadgi Bebadi matarebBi1T. Tu operaciulli
sistemis CatvirTva xdeba gadaadgilebadi matarebBiT, maSin
auci Bebelia gaTavBiswinebulll 1yos rigi damatebiTi zoma
maga B iTad, gare dammaxsovrebeli mowyobi Boba, roml idanac xdeba
operaciull 1 sistemis CatvirTva, isea awyobili, rom mas SeeZlos
mxo Bod garkveull matareb B ebTan muSaoba. personalur kompiutersSi
es SeiZBleba miRweul1 1yos magnituri diskebis Tormatirebis
mimdevrobis SecvliT. yvel a gare dammaxsovrebe B i
mowyobi B obebidan, CatvirTvisaTvis gamoyofi Bis garda, operaciulli
sistemis CatvirTvis droebiT SeCerebiT xorcieldeba operaciulli
sistemnis progamebis awyobiT.
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Aauci Bebelia aseve uzrunvelyoT operaciulli sistenis
CatvirTvis reldimi, romelic gamoricxavs CatvirTvis procesSi nis
wyvetas da mavneb B is SesaZB o Carevas. personall ur kompiuterSi amis
reallizeba SeiZlBleba operaciulli sistemis srull CatvirTvamde
kBaviaturis da mausis~ bR okirebiT.

SeRwevis subieqtis idenTifikacia xorcieldeba dacvis da
CatvirTulli operaciulli sistemis saSuallebiT. paroBuri dacvis
aseTl reJimi gamoiyeneba  kompiuterze  mrava B momxmareb N iani
sauSaoebis mgone organizaciisaTVvis

Pparo Buri dacvis organizebis dros aucilebelia Sesrulldes
Semdegi rekomendaciebi:

lparoli1 unda daimaxsovros SeRwevis subieqtma. parolis
Cawera mniSvne Bovnad zrdis mis kompromitacias (konfidenciall obis
darRvevas).

2. parolis sigrZem unda gamoricxos misi gaxsna SerCevis
gziT. rekomendebu ll ia paro b is sigrZed dadgindes S>9simbollo.

3parolebi periodullad unda Seicvallos. parolis moxmarebis
usafrTxo dro (T,) SeiZleba gamoiTvalos formuliT:

T, = (A -1)/2 (4.1)

sadac t - aris ssigrZisTvis saWiro dro; s - parolis sigrZe,
A- simbo B oebis raodenoba, romll isganac SeiZ B eba Sedges paroli.

tdro ganisazRvreba SefardebiT: t=E/R,sadac E _
SetyobinebaSt simboBoebis ricxvia, R_ parolis simbo B oebis
gadacemis siCgare (simb/wT). Esidide damokidebullia parolis
sigrZeze da momsaxure simbo B oebis raodenobaze.

T,-is gamoTvhis moyvanil FormuBaSi 1TvBeba, rom mavnebell s
gaaCnia saSualleba uwyvetad ganaxorciellos parolis SerCeva. Tu
gaTval iswinebuli Seferxeba parolis warumatebeli Seyvanidan
ramdenime wamiT, maSin usafFrTxo dro mniSvneBlovnad i1zrdeba.
parolis Secvlis dro ar unda aRematebodesT,-s. nebismier
SemTxvevaSi paro B is gamoyeneba 1 we l ze metad dauSvebe l ia.

4. kompiuterull sistemaSi unda Tigsirdebodes warmatebulli
SeRwevis drois momenti da paro Bl is warumatebel1  Seyvanis dro.
parolis zedized sami warumatebeB i1 Seyvanis Semdeg mowyobi l oba
ib Bokeba, da informacia parolis savaraudo SerCevis Sesaxeb
miewodeba sistemis usafrTxoebis morige administrators.
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5. paro Bebi unda  inaxebodes  kompiuterull sistemaSi
imgvarad, rom isini gareSe pirebisaTvis miuwvdome Bni iyvnen. amis
miRweva ori xerxiT SeiZlleba:

eparo Bebis Sesanaxad specialluri dammaxsovrebe b 1
mowyobi B obis gamoyenebiT, romBidanac wakiTxulli informacia ar
gadis dammaxsovrebeBi1 DbHBokis (paroBlebis Sedarebis sgema TviTon
bBokSi mdebareobs) TFfarglebs gareT. aseT dammaxsovrebel
mowyobi B obaSi Cawera speciallur reJimSi xorcie l deba;

eparolis kriptografiull1 gardagmniT.

6. paro b1 Seyvanisas ar Cndeba monitoris ekranze. SeRwevis
subieqgtma rom SeZBos Seyvanilli simbo B oebis raodenobaze
orientacia, Seyvanillis nacvBlad Cndeba specialluri simbollo
(Cveu Bebriv varskv Bavi).

7. paroli1 dasamaxsovrebBlad advilli da amavdroullad
gamomcnobisaTvis rTulli unda iyos. rekomendebulli1 araa parolis
saxiT gamoyenebuli i1yos saxe B ebi, gvarebi dabadebis wBebi da aS.
sasurvellia paroBlis akrefisas sxvadsxva registris simbo B oebis
xmareba, asoebis, cifrebis da specialuri simboBoebis Sereva.
ZBian efeqturia sityvebis paradogsulli SeTanxmebis Xxerxi (‘wigni
kidia~, “tivi mifrinavs~ da aS) da garTulli asoebis HBaTinur
registrSi akrefa Sedegad miiReba BaTinuri anbanis asoebis auzro
nakrebl.

bevr  kompiuterul sistemaSi idenfikatorad gamoiyeneba
infFormaciis gadadgi Bebadi matarebel i, romell zedac Cawerilia
SeRwevis subieqtis saindefikacio kodi. personallur kompiuterSi
amisaTvis gamoiyeneba drekadi magnituri diski. aseT identifikators
gaaCnia rigi upiratesoba

ear saWiroebs damatebiT aparatorul saSua ll ebebis
gamoyenebas;

esaindentifikacio kodis garda matarebellze SeiZBeba sxva
inFormaciis Senaxvac, romelic autentifikaciisaTvis, infFormaciis
mT B 1anobis kontrolisaTvis gamoiyeneba, aseve daSifvris
atributebi da aS.

momxmareb B is identifikaciisaTvis farTod gamoiyeneba
SemTxveviTi saindefikacio kodebis eleqgtronulli Jeton-
generatorebi. Jetoni - es xellsawyoa, romelic gamoimuSavebs

TsevdoSemTxveviT asoiT-cifrobriv mimdevrobas (sityvas). es sityva
daxBoebiT wuTSi erTxell singronullad icvleba aseTive sityvis
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kompiuterull sistemaSi  SecvBasTan erTad. ris Sedegadac
gamomuSavdeba erTjgrad paroli, romelic gamosayeneb Bad vargisia
mxoBod drois gansazRvrull SualledSi da sistemaSi mxolod
erTjgeradi SesvlisaTvis. pirvelad amerikulli Firmis Security
Dynamics aseT1 SecurlD Jetoni gamoCnda 1987 well s.

sxva tipis Jetoni garegnullad kallkullators (gvagonebs.
autenTiFikaciis procesSi kompiuterulli sistemas momxmarebBis
monitorze gamoaqvs gamokiTxvis (mokv B evis) cifrulli
Tanamimdevroba, romelsac momxmarebeBi1 Jetonis kBRaviaturaze
krebs. Jetoni axdens sapasuxo mimdevrobis Tormirebas, romell sac
kiTxuBobs momxmarebelBi1 Jetonis indikatoridan da Sehyavs
kompiuterul sistemaSi. Sedegad iIsev  miiReba erTjeradi
araganmeorebadi paroli. Jetonis gareSe sistemaSi Sesvla
aRmoCndeba SeuZBebeli. damatebiT, sanam JetoniT sargebll obas
SeZ B ebs masSi unda Seiyvanos sakuTari paroli.

atributirebulli idenTifikatorebi (paro B ebis garda)

SeiZBeba gamoyenebulli i1yos mxoBod SeRwevis da registraciis
momentSi, an mudmivad unda 1yvnen CarTuli wasakiTx
mowyobi B obasTan samuSaos damTavrebamde. mcire gamorTvis drosac
Ki xdeba idenTifikatoris amoReba da mowyobi B obasTan
SeRwevadobis b B okireba aseT aparatull-programull mowyobi I obas
Seuzl ia gadawyvitos ara marto aRWurvi B obis mimarT
xe IEmisawdomobis gamigvna, aramed uzrunvellyos infFormaciis
arasanqcinirebu Bi SeRwevisagan dacva. aseTi mowyobi B obis principi
emyareba aparatul doneze operatiulli sistemis  Fungciis
gafarToebas.

autenTiFikaciis procesi SeiZlleba moicavdes aseve SeRwevis
subieqtis kompiuterull sistemasTan diallogs. SeRwevis subieqts
esmeva kiTxvebi, romellzedac pasuxebi gaanalizdeba da xdeba
sabo B oo daskvnis gakeTeba SeRwevis subieqgtis namdvi B obaze.

martivi idenTiFfikatoris saxiT xSirad gamoiyeneba meganikuri
gasaRebebi. meganikuri boqB omi SeiZBeba SeuTavsdes mowyobi B obaze
kvebis miwodebis b B oks. meganikur bogBoms SeiZlBeba davaxuroT
Tavsaxuri, romBis qgveSac i1myofebian mowyobi Bobis marTvis

ZiriTadi organoebi. Tavsaxuris auxde l ad SeuZlebel ia
mowyobi BobiT muSaoba. aseTi bogBomis arseboba mavneb B isaTvis
warmoadgens damatebiT dabrko B ebas mowyobi B obaze

arasanqgcinirebu Bi SeRwevis mcde Bl obis ganxorciell ebisas.
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kompiuterull sistemebis mowyobi Bobebis obieqtze SeRwevis
bBokireba SeiZBleba moxdes distanciurad. magaliTad, muSa
sadguris gselis BokaBuri gamomTvBeli gseBSi CarTva SeiZlleba
daib B okos administratoris samuSao adgilidan. mowyobi B obebze
SeRwevis marTva SesZBebelBlia 1iseTit martivi da efeqturi
saSuallebiTac, rogoric kvebis gamorTvaa. arasamuSao dros kveba
SeiZl eba gamoirTos komutaciuri mowyobi B obebiT, romelsac dacva
akontro B ebs.

mowyobi BobebTan SeRwevis marTvis saSuallebebis da zomebis
kompBegsma unda Seasrullon  SeRwevis subieqtis gmedebebis
avtomaturi vregistraciis Tungciac. movHBenebis regiastraciis
Jurnallis warmoeba SeiZlleba moxdes rogorc avtonomiur
kompiuterze ise gsell Sic. periodullad an SeRwevis protoko Bebis
darRvevisas administratori subieqtis gmedebis gakontro Bebis
mizniT naxu Bobs registraciis Jurnalls.

mowyobi B obebTan momsaure personallis SeRwevis organizeba
gansxvavdeba momxmareb Bis SeRwevis organizebisagan. upirvelles
yov B isa, SeZ B ebisdagvarad, mowyobi B oba TavisufT I deba
konFidencialuri informaciisagan da xorcielldeba informaciulli
kavSirebidan amorTva. tegnikuri momsaxureba da mowyobi B obis
samuSao mdgomareobaSi moyvana Xxorciedeba Tanamdebobis pirebis
kontroBlis qveS. gansakuTrebu Bl 1 yuradReba eqceva iIm samuSaoebs,
romBebic dakavSirebullia Siga montalJis da bHBokebis Secvlis
xe I misawvdomobasTan.

7.4.2 mowyobi B obebis arasaqcirebull 1 CarTvis mimarT sawinaaRmdego
gqmedebebi

kompiutero B 1 sistemnis tegnikuri struqturis arasanqcirebull i
Secvlis erT-erT SesaZzBlo gzas warmoadgens araregistrirebulli
mowyobi Bobebis mierTeba an maTi gamoyenebiT kompiuterulli
sistemis saStato saSuall ebebis Secvla

aseTi1 safrTxeebis parirebisaTvis gamoiyeneba Semdegi meTodebi:

e mowyobi B obebis Taviseburebebis Semowmeba;

e mowyobi B obebis i1denTiFfikatorebis gamoyeneba.

kompiuterull1  sistemebis dammaxsovrebeB i1 mowyobi B obebi,
rogorc wesi, Seicavs sistemis konFiguraciis Sesaxeb informacias.
aseT informacias miekuTvneba: mowyobi B obebis (b B okebis) tipebi da
maTi maxasiaTeb B ebi, gare mowyobi B obebis mierTebis raodenoba da
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Tavisebureba, muSaobis reJimi da sxva informacia. konfFiguraciis

TaviseburebaTa konkretull i Semadgen B oba ganisazRvreba
kompiuterulli da operaciulli sistemebis  €TipiT. nebismier
SemTxvevaSi programu i saSua l ebebiT SeiZl eba moxdes

kompiuteru 1 sistemis konfiguraciis Sesaxeb informaciis Sekrebis
da Sedarebis organizeba. Tu kompiuteri gselB Si muSaobs, maSin,
ukidures SemTxvevaSi, misi gselSi CarTvisas xorciell deba
kompiuteris konFfiguraciis kontroli.

kontrolis ufro saimedo da operatiull meTods warmoadgens
specialluri kodur-idenfikator mowyobi Bobis gamoyeneba. SeiZ leba
moxdes am kodis aparaturull1 saSuallebiT generireba, xol o Senaxva
_ dammaxsovrebe I mowyobi B obaSi. generatorma SeiZBeba moxdinos
kontrolirebad mowyobi BobaSi (gamomTvBel qgselSi es SeiZlleba
Iyos administratoris samuSao adgiBi1) mowyobi B obebis unikaBuri
nomrebis gacema. dammaxsovrebeBi mowyobi Bobidan kodi SeiZlleba
periodull ad iIkiTxebodes da analizdebodes kompiuteru i
sistemebis administratoris saSua B ebebiT. konfiguraciis
TaviseburebaTa analizis meTodebis kompBegsuri gamoyeneba da
idenfikator mowyobi B obebis gamoyeneba mniSvneBovnad zrdis
arasanqcirebulli MmierTebis da Secvlis mcdelobis aRmoCenis
allbaTobas.

7.4.3 Siga montalis, marTvis saSuall ebebis da komunikaciebis dacva
arasanqcirebuli Carevisagan

montaJis cvililebaze, elementebis Secvlaze, gadamrTve
komutirebad mowyobi B obebze arasanqcirebull i gmedebis dasacavad
unda Sesru Bl des Semdegi pirobebi:

eSiga montalze, marTvis oOrganoebze da komunikaciis
mowyobi B obebze SeRweva bBokirdeba bogBomis mgone karebebiT,
TavsaxurebiT, damcve b1 ekranebiT da aS,

e gparaturis gaxsnis avtomatizebu i1 kontrolis arsebobiT.

mavneb B ebis mimarT Tizikuri dabrko Bebis Segmna
gaTvall iswinebu 1 unda 1yos daproeqtebis etapze. es konstruqciebi
ar unda gmnidnen mniSvneBovan uxerxu Bl obebs mowyobi B obebis
eqsp Buataciis dros.

maga B 1Tad, Tavsaxuravebi da damcavi ekrani, damcavi nakrebi
mowyobi Boba, tumbBerebi, gadamrTvelebi da aS. sasurvelia
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damzaddes mtkice gamWirvalle masalisagan, romeBic marTvis
organoebis gakontro B ebis saSua l ebas iZleva damcavi
konstrugciebis gasxnis (axdis) gareSe.

aparaturis gaxsnaze kontroli uzrunvellyofilia dacvis
signall izaciis sistemebis analogiuri martivi elleqgtrull 1 sgemebis
xar gJze. gaxsnaze kontroli uzrunvellyofilia sakontagto piris
sensoris gamoyenebis xarjgze. misi dayeneba xdeba yvella
gadaadgi Bebad da gamxsnel konstrugciaze, romBis saSuallebiTac
SesaZ B ebe B 1a mowyobi Bobis Siga montaJze, marTvis el ementebze da
komunikaciebze SeRweva. sensorebi erTiandebian mowyobi B obebis
gaxsnis kontrolis erTian sistemaSi gamtari xazis meSveobiT.
cnobi Bia sistemaSi sensorebis gaerTianebis maravalli varianti.
aseT1 sistemebi agebisas wydeba ori urTierTdakavSirebu 1 anocana:
sistemis magsimaBuri informaciulobis uzrunvelyofa da gamtari
xazebis minimizacia mowyobi B obebis gaxsnis kontrolis
avtomatizirebulli sistemaSi informatiul obis magsimumi miitRweva
iIseT  sistemaSi, romelBic saSuallebas iZBeva ganisazRvros
konkretul mowyobi B obaze romell ime damcavi konstrugciis gaxsnis
fagti. magram mravall SemTxvevaSi sakmarisia usafrTxoebis sistenis
morige administratorma miiRos signalli mowyobi Bobis gaxsnis
Sesaxeb, rom miitRos adekvaturi zomebi. mowyobi Bobis mT B 1anobis
darRvevis konkretuli1 daRvevebi dgindeba adgi Bl ze. amas SeiZlleba
xel1 Seuwyos specialluri niSnebis da damcavi konstruqciebis
mT B 1anobaze kontro W@ ma. speciaBluri damcavi niSnebi reall izdeba
masal 1s, nivTierebis, TviTmwebavi Bentebis, stikerebis, TviTmwebavi
0l ugebis saxiT. specialluri damcavi niSnebis mT B 1anoba
ganisazRvreba garegani saxiT da garkveuli niSnebiT, romBebic
SeiZleba gakontroldes tegnikuri saSuallebebis gamoyenebiT.
damcve i konstrugciebze specialluri damcavi saSua l ebebi
gvevl ineba gaxsnis damatebiT indikatorad. specialur damcav
saSua l ebebze mT B 1anobis periodulli kontroli1 saSuallebas i1ZlBeva
(Tumca garkveuli1 dagvianebiT) gamovavBinoT mowyobi B ibebis
garegani mT B ianobis darRveva gaxsnis kontrolis erTian sistemis
ar qonis an mavneb B is mier am sistemis aparatorulli saSuallebebis
garSemov B is dros.

Tu gaxsnis kontrolis erTiani sistemis nebisdamrTve B 1 unari
SezRudu B ia mowyobi BobiT, maSin mniSvne Bovnad mcirdeba gamtari
xazebis ricxvi. am SemTxvevaSi normaBurad Sekrulli kontagtebis
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mqone dacvis mowyobi Bobis konstruqciis yvela sensori erTdeba
mimdevrobiT.

SeZ B ebisdagvarad sasurvelia moxdes gaxsnis kontrolis
erTiani sistemis gamtari xazebis  SeniRbva  mowyobi B obis
inFormaciu 1 kontaqtebis xazebad.

SemaerTeb Bis moxsnis Taqti SeiZleba martivad dafFigsirdes.
anisaTvis saalWiroa SemaerTeblis erTi kontagti gamoiyos
kontrolis mizniT. SemaerTebBis moxsnisas xdeba gaxsnis
kontrolis erTiani sistemis xazis gawyveta.

7.4.4 eqsp Buataciis procesSi progrmulli
mT B 1anobis kontroli

progrmebis da monacemTa mT Bi1anobis kontroli1 erTidaigive
meTodebiT srulldeba. Semsrullebel1 programebi maTi eqsp Buataciis
etapze Zalian iSviaTad icvlebian. arsebobs sakmaod farTo kHlasi
programebisa, romel TaTvisac yve Ba sawyisi monacemi an maTi nawi B1i
aseve i1SviaTad 1icvBeba amitom aseTi TFTiallebis nT Hianobis
kontroli iseve srulldeba rogorc programebze kontroli.

programu B 1 saSuall ebebis da monacemTa mT 0B 1anobis kontroli
xorcieldeba maxasiaTebBebis miRebiT (gamoTvBiIT) da maTi
sakontrollo maxasiTeb BebTan SedarebiT. sakontrollo
maxasiaTeb B ebi gamoiTvBeba Sesabamisi FaiBlis yoveli cvli Bebisas.
maxasiTeb Bebi gamoiTvBeba garkveulli algoriTmiT. yve Baze martiv
algoriTms warmoadgens sakontroBlo ajamva. gasakontroBlebeli
faili orobiTi saxiT iyofa or sityvad, romelic Cveullebriv
Sedgeba baitebis Buwi ricxvisagan. yvella orobiTi sityva
Tanrigebis mixedviT jgamdeba damgroveb B idan mod2-is mixedviT da
Sedegad gmnian sakontroBlo jpams. sakontroBlo jgamis Tanrigi
tolia orobiTi sityvis Tanrigis. sakontroBlo jamis nmiRebis
algoriTmi moyvani Bisagan SeiZll eba gansxvadebodes, magram rogorc
wesi, ar warmoadgens rTulls da SeiZlBeba miRebulli1 1yos mocemuli
sakontroBlo jamiT da Sesabamisi faibiT.

mT B 1anobis maxasiTeb B ebis miRebis sxva midgoma
dakavSirebulia cikBuri kodebis gamoyenebasTan. meTodis arsi
SemdegSi1 mdgomareobs. sawyisi orobiTi mimdevroba warmodgindeba n-
1 xarisxis F(x) poRBinomis saxiT sadac n -mimdevrobis bitebis
ricxvia. arCeulli mwarmoebeli poRinomisaTvis SeiZlBleba CavweroT
to 1l oba
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F(x) - x™= G(x) ‘P(x) & R(x),

sadac m - mwarmoebeli1 poBinomis xarisxia, F(x)-x" -IS P(x)-ze
ganayofis G(x) — kerZo po R inomia, xoBl o R(x)-naSTi.

mocemu B 1 damokidebu B ebidan SeiZlBleba miviRoT axali
gamosaxu H eba:

F(x) - x"®R(x) = G{x} ‘P(x)

boBlo gamosaxuBebidan SeiZlBleba davaskvnaT: Tu sawyis
polinoms gavzrdiT x"-jer (gadavwevT maRall1 Tanrigebis mxares m
TanrigiT) da SevkribavT R(x) —naSTTan modulli 2-is mixedviT, maSin
miRebu B 1 mravaBwevri unaSTod gaiyofa mwarmoebel P(x) po ll inomze.

inFormaciis mT Bianobis kontrolis dros kontro llebadi
mimdevroba (diskze seqtori, Faili da aS.), romelic m TanrigiTaa
gadaweu Bi, 1i1yofa SerCeul mwarmoebel poBinomze da xdeba
miRebul i1 naSTis damaxsovreba, romellsac sindroms uwodeben.
sindromi  inaxeba rogorc etalloni. mnTHBianobis kontrolisas
kontro Bebadi mimdevrobis po Binoms emateba sindromi da xdeba
mwarmoebe B po B inomze gayofa. Tu gayofis Sedegad miRebuli naSTi
nullis tolia maSin 1Tvleba, rom kontroBlirebadi mimdevrobis
mT B 1anoba darRvevu i araa. meTodis aRmoCenis unari
damokidebu B ia  mwarmoebe i polinomis xarisxze da araa
damokidebu i kontro B irebadi mimdevrobis sigrZeze. rac ufro
maRall 1a po B inomis xarisxi, miT ufro maRalia d cvlilebebis
gansazRvris allbaToba, romellic ganisazRvreba Semdegi
damokidebu B ebiT: d=1/2".

sakontroBl o jamebis da cikBuri kodebis, iseve rogorc sxva
msgavsi meTodebis, gamoyenebas gaaCnia mniSvneBovani nakli.
sakontro Bl o maxasiTeb Bebis miRebis algoriTmi kargadaa cnobili
da amitom mavnebels SeuZBia cvlilBebebi i1se ganaxorciellos, rom
sakontrolo maxasiTebBebi ar icvBebodes (magall iTad, daamatos
kodebi).

mavneb B 1s amocana rTulldeba, Tu sakonrtoBl o maxasiTeblebis
ganoTv B isas gamoviyenebT orobiTi mimdevrobis cvallebad sigrZes,
xoBo maxasiaTebBebs SevinaxavT daSifrulli saxiT da ara
kompiuterull i sistenis gareT (maga B 1Tad, dammaxsovrebe i
mowyobi B oba Toucch Memory-Si).

vTqgvaT gasakontrollebelia orobiTi mimdevrobis A=1010010
mT B 1anoba. gamoiyeneba Semdegi saxis mwarmoebeli polinomi:
P(x)=x*+x+1.
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a. sakontro B o maxasiTeb Bebis miReba.
Ga(x) = 15402’ + 1 +0-X°+0x°+1.x +0-x" = x*+ x*+x.
GalX)x'=x"+ x +x°,
R,(x) sindromis gamoTvHBisas mogmedeba xdeba po B inomebis

gayofis wesis mixedviT, vcvBiT ra gamokBebis operacias
modu B ebis SekrebiT:

o+ x+xt x+ x+1

&

Q T &5
X+ X +X ;
— X+ 3 +1
A+ x

O+ i

13

'+ x+1

x+ 1 — ocrarok R,(x)

Fa(x) =Ga(x) X’@®Rax) = X" + X’ +x + x + L.
orobiT mimdevrobas sindromiT agvs Semdegi saxe:

A'=1010010011 (sindromi xazgasmu ll ia). A mimdevroba inaxeba da (an)
gadaicema kompiuterull sistemaSi.

b. inFormaciis mT 0 1anobaze kontroli.

Tu A=1010010011 mimdevrobis cvBilleba ar moxda, maSin
po Bl inomic unda gaiyos mwarmoebe Bi1 po B inomze unaSTod.:

Fax e x a1 o x+1

¥, LT, 0 ’
XH+X +X Iﬁ+13+l

Caxtexrl

xCexten’

x+x+]

x4x+1

0 —Badbhgbo RA(x)

Catarebulli gamoTvHlebis Sedegi amtkicebs iInformaciis

mT B 1anobas.

Tu sindromi null isagan gansxvavaebu B 1a, maSin es niSnavs, rom
orobiTi mimdevrobis Senaxvis (gadacemis) dros moxda Secdoma.
Secdoma ganisazRvreba sakontro B o TanrigebSic (sindromSi).
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arsebobs meTodi, romelBic saSuallebas i1ZBeva praqtikullad
gamoiricxos kompiuterul sistemaSi infFormaciis
arakontro Bl irebadi SecvBa amisaTvis saWiroa gamoyenebulli iyos
xeS-fungcia. xeS-Funqciis qveS igulisxmeba orobiTi mimdevrobis
sakontro B o maxasiTeb Bebis miRebis procedura, romell ic emyareba
sakontro B o ajamvas da kriptografiull gardagmnebs.

xeS-Ffungciis gamosaTvBelBlad sawyis monacemebs warmodgens
sawyisi orobiTi midevroba da xeSirebis sastarto veqtori.
xeSoirebis sastarto veqtori warmoadgens 256 biti sigrZis orobiT
mimdevrobas. is miuwvdomeBi1 unda iyos mavneb B isaTvis. xdeba an
veqtoris daSifvra an inaxeba kompiuterull 1 sistemis gareT.

TiTeul1 orobiTi mimdevrobisaTvis gamoiyeneba ori
sakontrolo maxasiaTebeli: sastarto veqtori da xeS-fungcia
sastarto veqtoriT da kontro B irebadi mimdevrobiT
kontro Bl irebisas gamoiTv Beba xeS-Funqciis mniSvne Boba da Semdeg
udardeba sakontro B o mniSvne I obebs.

sakontro B o kiTxvebi:
1 daasaxeBeT allgoriTmebis, programebis da tegnikuri
saSua B ebebis SemuSavebis ZiriTadi principebi.
2. raSi mdgomareobs programirebisYTanamedrove tegno B ogiebis
arsi.
3. daaxasiaTeT programu ll i saSua l ebebis SemuSavebis
avtomatizebu B i sistemebi.
4. rogor miiRweva kompiuterulli sistemebis stugturebis
arasangcinirebulli  cvhlilebebisagan dacva SemuSavebis da
eqsp Buataciis etapebze?
5. rogor xorcielldeba infFormaciis mT B ianobaze kontro i?
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Tavi 8

komputerul sistemebSi informaciis arasanqcinirebu i wvdomisagan
dacva

inFormaciaze arasangcinirebullt wvdomisaTvis manvebel1 ar

Iyenebs aranair aparaturull an programull saSuallebas, romelic
kompiuteru 1 sistemebis SemadgenB obaSi ar Sedis. informaciaze
arasangcinirebu l1 wvdomisaTvis i1yenebs:

ekomputeru i sistemebis Sesaxeb codnas da maTze muSaobis
unars;

e informaciis dacvis sistemnis Sesaxeb cnobebs;

e tegnikuri da programull i saSua l ebebis muSaobaSi
Seferxebebs, mvwyobridan gamosv l ebs;

emomsaxure personallis da momxmarebel Ta Secdomebs da
daudevrobebs.

inFormaciis arasangcinirebu i wwdomisagan dacvisTvis igmneba
infFormaciaze xel@misawvdomebis gamigvnis sistema. InfFormaciaze
ararsangcirebull i SeRweva, infFormaciaze xe B misawvdomebis
gami gvnis sistemis arsebobis dros, SeiZlleba mxo B od kompiuteruli
sisitemebis Seferxebebebis da mwyobridan gamosvBebis dros, aseve
infFormaciis dacvis kompBegqsuri sistemaSi susti adgi Bebis
gamoyenebiT. imisaTvis rom mavnebelma gamoiyenos dacvis susti
adgi Bebi mavnebe B ma unda icodes maT Sesaxeb.

sistemis gaumarTaobis Sesaxeb informaciis mopovebis erT-erT
gzas warmoadgens dacvis meganizmebis SeswavBa mavnebels SeuZllia
moaxdenos dacvis sistemis testireba masTan uSuallo kontagtiT. am
SemTxvevaSi didia allbaToba mis testireba aRmoaCinos dacvis
sistemam. am SemTxvevaSi dacvis samsaxuris mier miiReba dacvis
damatebiTi zomebi.

mavneb B isTvis ufro mimzideve I 1a sxva midgoma. Tavidan miiReba
dacvis sistemebis programulli saSuallebebis an tegnikuri dacvis
saSua ll ebebis as B ebi, xoBl o Sendeg xdeba Baboratoriull pirobebSi
maTi gamokvBeva. garda amisa, informaciis gadatanad matareb Bebze
aRuricxavi asBis Segmna warmoadgens informaciis datacebis erT-
erT gavrcellebul da mosaxerxebel xerxs. aseTi xerxiT
xorcie b deba programebis arasangcirebull i tiralireba
gamosakv B evad dacvis tegnikuri saSualebebis Farull1 miReba bevrd
ufro rTullia vidre programullis, da aseTi safrTxebis dabll okva
xdeba meTodebiT, romlebic uzrunve Byofen kompiuterul i

sistemebis tegnikuri stuqgturis mT 0 1anobas.
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kompiuterull1  sistemebis iInformaciis arasanqcinirebulli
ganokvlevis da kopirebis bBokirebisaTvis gamoiyeneba dacvis
saSuallebebis da zomebis kompHBegsi, romBebic erTiadebian
inFormaciis gamokv Bevisa da kopirebisagan dacvis sistemaSi.

amgvarad, xe @ misawvdomebis gami gvnis sistema da gamokv Bevisa
da kopirebisagan dacvis sistema SeiZlleba ganxiBull1 iyos rogorc
inFormaciaze arasanqcinirebulli  SeRwevisagan dacvis sistenmis
qvesistemebi.

8.1 kompiuterull sistemebSi inFormaciaze xe I misawwdomobis
gami gvnis sistema

8.1.1 xe I misawvdomobis marTva
xe I misawvdomebis gamigvnis sistemis SegmnisaTvis sawyis
infFormacias warmoadgens kompiuterulli sistemis mFHBobelis

(administratoris) gadawyveti B eba kompiuterul sistenis
gansazRvrull sainformacio rezervebTan momxmarebBis daSvebaze.
ramdenadac kompiuterull sistemebSi informacia Inaxeba,

gadamuSavdeba da gadaecema +Tai Bebad (Fai Bis nawi Bebad), amdenad
infFormaciaze xe B misawvdomoba regBamentirdeba Tailebis doneze
(xe Emisawvdomobis obieqti). ufro rTullad xdeba iseT monacemTa
bazaSi SeRwevis organizeba, romBebic SeiZleba regBametirdebods
mis callkeul nawi BebTan gansazRvrulli wesebis  mixedviT.
xe Emisawvdomobis uTf B ebamosi Bebis gansazRvrisas administratori
awesebs operaciebs, roml ebic nebadarTull 1a Sesaru l os
momxmarebe Bma (xe Emisawvdomobis subieqgtma).

ganasxvaveben fai BebiT Semdeg operaciebs:

e wakiTxva (R);

e Cawera,

eprogramebis Sesrulleba (E).

Tai B ebSi Caweris operacias agvs ori modiFfikacia
xe Emisawvdomobis subieqts SeiZlleba mieces ufBeba moaxdinos
Cawera Tai Bis Semadgen B obis SecvliT (W) xeBmisawvdomobis sxva
organizacia mxolBlod TaillSi miweris uflebas aZlBlevs Zveli
Sedgeni B obis Seucvilelad (A).

kompiuterul sistemebSi adgilli hpova xelmisawvdonmebis
gami gvnis organizebis orma midgoman;

ematricu lma;
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e UT B ebamosi Burma (mandaturma).

xe I misawvdonmebis marticulli marTva gu B isxmobs
xe Emisawvdomebis matricis gamoyenebas. xe B misawvdomebis matrica
warmoadgens cxrills, rome 8Sic  xe B misawvdomobis obiegts

Seesabameba O, sveti, xolo xelnmisawdomobis subieqts s -
strigoni. svetebis da strigonebis gadkveTaze iwereba operacia an
operaciebi, romell Ta Sesru B ebaze xeli miuwvdeba

xe I misawvdomobis i subieqts xe I misawdomobis jobieqtze (nax. 7.1).

Ul D}, wr D] Pk Um
54 R R.W E
Sa R.A - R E
s, R - _ R
Se R.W - E E

nax. 8.1 xe I misawvdomebis matrica

xe I misawvdomebis matriciT marTva  saSuall ebas 1ZBeva
magsimaBuri detalizaciiT dadgindes xe BImisawvdomebis subieqtis
ufleba xelmisawvdomebis obieqtze nebedaru il operaciebis
Sesru Bl ebaSi. aseTi midgoma TvallsaCinoa da adviBlad reall izebadi.
magram zogierT sistemaSi xe B misawvdomebis subieqtebis da
obieqtebis didi raodenobis gamo xeBmisawvdomebis matrica iseT
zomebs aRwevs, romBis drosac rTulll xdeba misi adekvaturi
mdgomareobis SenarCuneba.

ufBebamosi Buri anu mandaturi meTodi eyrdnoba dacvis
mravaBldonian modells. aseTi midgoma “xeBiT~ konFidenciallur
(saidumB 0) sagmiswarmoebis anaBogiiT aris agebulli. dokuments
eniWeba konfidencialurobis (saidumBoebis grifi) done, aseve
SeiZBleba edos dokumentis konfidencialurobis (saidumleobis)
donis amsaxveBi niSani. amgvarad, konfidenciaBlur dokuments aqvs
konfidencialurobis grifi (konfidenciall uri, mkacrad
konFidencialluri, saidumBo, srulliad saidumBo da aS) da
SeiZleba hgondes erTi an ramdenime niSani, romBebic azusteben
pirTa kategorias, romBebic daSvebullni arian am dokumentebTan
(‘xe ImZRvane l Ta Semadgen B obisaTvis-, “inJiner-tegnikuri
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Semadgen B obisaTvis~ da aS). xelmisawwdomobis subieqtebisTvis
dgindeba nebadarTu B obis done, romelic gansazRvravs mocenmulli

subieqgtisaTvis nebadarTull i xe I misawvdomi dokumentis
konfidencialurobis magsimaBlur  dones. xe I misawvdomobis
subieqtisTvis aseve dgindeba dokumentis niSnebTan dakavSirebulli
kategoriebi.

xe IEmisawdomobis gamigvnis wesi  SemdegSi mdgomareobs:
pirovneba dokumentTan samuSaod mxo Bod im SemTxvevaSi daiSveba,
Tu xe @Imisawwdomobis subiegtisTvis nebadarTu B obis done tolia
an metia dokumentis konFfidencialurobis doneze, xoBlo mocenmu i
xe IEmisawdomobis subiegtisaTvis miniWebul1 xe Bmisawvdomobis
kategoriebis nakrebi Seicavs yvella kategorias romelic mocemulli
dokumentisTvisaa gansazRvrull 1.

kompiuterull sistemaSi xe B misawvdomobis subieqtis yvella
ufBeba TFTigsirdeba mis mandatSi. xe Bl misawdomobis obieqtebi
Seicaven niSnebs, sadac CaweriBia konFfidenciaBlurobis niSnebi.
TiToeull1 xeBmisawdomobis subieqtis da TiToeulli oObiegtis
konfidencialurobis maxasiTebeB1 aisaxeba konFidencialurobis
doneebis erTob B i1obis saxiT da konfidencialurobis kategoriebis
nakrebiT.

mandaturi marTva SeRwevis procesis regulirebis gamartivebis
saSuallebas 1ZBeva, ramdenedac axall1 obieqtis Segmnisas sakmarisia
misi  niSnis Segmna. magram aseTi marTvisas xe Bl misawvdomobis
detalluri gamigvnis SeuZlebBobis gamo saWiro xdeba informaciis
konfidencial urobis momateba.

Tu obiegqtze xe Imisawdomobis wesis dadgenis ufleba eZleva
obieqtis mFHBobels (an mis ndobiT aRWurvill pirs), maSin
infFormaciaze xe Bmisawvdomobis kontroBis aseT meTods uwodeben
diskreciulls.

8.1.2 xe I misawvdomobis gami gvnis sistemis Sedgeni I oba

infFormaciaze xe@Imisawwdomobis gamigvnis sistema unda
Seicavdes oTx Fungcionalur bl oks:

o xe I misawvdomobis subieqtebis idenTiFfikaciis da
autenTiFikaciis bl oki;

e SeRwevis dispeCerti;

e Senaxvis da gadacemis dros informaciis kriptografulli
gardagmnis b B oki;
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emexsierebis gamwmendi b N oki.

subieqtebis 1i1denTifikacia da autenTiFfikacia xorciel deba
mowyobi BobasTan maTi SeRwevis dros, maT Soris distanciuri
SeRwevis drosac.

SeRwevis  dispeCeri realizdeba aparatorull-programulli
meganizmiT (nax. 82) da uzrunve lyofs xe BImisawwdomobis subieqtebis
da obieqtebis xe Imisawvdomobis gami gvnis auci Bebel disciplinas
(maT Soris aparatorull bBokebTan, kvanZebTan, mowyobi B obebTan).
SeRwevis dispeCeri axdens kompiuterulli sistemebis Siga
resursebTan ukve miRweu B 1 SeRwevis gamigvnas. SeRwevis dispeCeris
gamoyenebis aucilebBoba warmoiSoba mxoBod mravall ganoyenebad
kompiuterull sistemebSi.

i-uri subiegqtis j-ur obieqtze SeRwevis moTxovna xvdeba
sabaziso ufHlebanosiBebaTa marTvis da SeRwevis maxasiaTebel
bBokSi da movBeneTa registraciis bBokSi. SeRwevis subieqtis
uf Bebamosi Bebis da SeRwevis obieqtis maxasiTebBebis analizi
xdeba gadawyveti BebaTa miRebis bHBokSi, romeBic (gascens
moTxovnis Sesrullebis nebarTvaze an SeRwevaze uaris signalls. Tu
subiegqtis mcdeBoba mitRos SeRwevis nebarTva misTvis akrZalur
obieqtebze gadaaWarbebs garkveul sazRvars (Cveulebriv samjer),
maSin gadawyveti BebaTa miRebis DbHBoOki registraciis bHlokis
monacemebze dayrdnobiT sistemis usafFrTxoebis administrators
gadascems “informaciaze arasanqgcinirebulli SeRwevis~ signals.
administrators SeuZBia dabl okos subiegqtis muSaoba, rome B mac
daarRvia sistemaSi SeRwevis wesebi, da gaarkvios darRvevis mizezi.
garda informaciaze arasanqgcinirebulli  SeRwevis araganzrax
mcde Bobisa dispeCeri afigsirebs gamijvnis wesebis darRvevas,
romelic aparatorulli da programulli saSuallebebis gaumarTaobis
da Seferxebuli muSaobis Sedegs warmoadgens, aseve gamowveu ll ia
personall is da momxmareb Bebis Secdomebis gamo.

unda aRiniSnos, rom ganawi Bebull kompiuterull sistemebSi
infFormaciis kriptografiulli dafarva warmoadgens informaciaze
arasangcinirebu i SeRwevisagan dacvis erTaderT saimedo
saSuall ebas. kriptografiulli dafarvis arsi warmodgeni Bi1a Semdeg
TavSi.

xe IEmisawvdomobis gami gvnis sistemaSi konFidencialluri
monacemebis dammuSavebe N i programis damTavrebis Semdeg unda
rell izdebodes operatiulli maxsierebis da samuSao ubnebis gare
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dammaxsovrebel  mowyobi B obebisgan gamwmendi  Fungcia. amasTan
gawmenda unda xdebodes mexsierebis gamoTavisufBebull adgi Bebze
orobiTi kodis gansazRvrull1 moimdevrobis Caweris gziT da ara
marto operatiulli sistemidan Taillebis Sesaxeb aRricxulli
inFormaciis waSHBiIT, rogorc es xdeba operatiulli sistemis
saSua l ebeb1T standartulli waSHis dros.
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nax. 8.2 SeRwevis dispeCeri.

8.1.3.xe I misawvdomobis gami gvnis sistemis agebis koncepcia
xe I misawdomobis gami gvnis sistemis agebas safuZvBad udevs
operatiulli sistemis universalluri dacvis SemuSavebis koncefcia

usafrTxoebis birTvis qveS igu B isxmeba Bokalizebuli,
minimizirebu B 1, mkaFiod SemosazRvrulli da saimedod i1zolRirebulli
aperatorull-progranull i meganizmebis erTobl ioba, romellic

dadasturebiT sworad axdens SeRwevis dispeCeris TFungciebis
reall izebas. usafrTxoebis birTvis TFfungcionirebis siswore
dasturdeba misi programebis srulli formaluri verifikaciiT da
nabi g-nabi maTi arCeuli dacvis maTematikuri modelebis
Sesabamisobis damtkicebiT,

usaFrTxoebis birTvis gamoyeneba moiTxovs operatiulli
sistenis da kompiuteris arqgiteqturis Secvlas. birTvis zomebis da
sirTullis SezRudva auci Bebellia misi veriFicirirebis
uzrunve I sayofad.
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dacvis aparaturulli mxardaWerisa da izoBaciisaTvis
kompiuteris argiteqturaSi unda gaTvaliswinebu 1 iyos Semdegi:

e brZanebebis Sesrullebis mraval doniani reldini;

e dacvis gasaRebebis da segmentirebu B 1 maxsierebis gamoyeneba;

evirtualluri mexsierebis reallizaciis meganizmi misamarTebis
sivrcis danawi BebiT,;

eoperatiulllt sistemis TFungciaTa nawillis aparaturulli
reall izacia;

eprogramebis birTvis mudmiv dammamaxsovrebe B mowyobi B obaSi
Senaxva;

ekompiuterebis axalli arqgiteqturis gamoyeneba, romelic
gansxvavdeba Ton neimanis arqgiteqturisagan (abstragtulli Ttipis
monacemTa reallizaciiT argiteqturisagan, teguri arqgitegturisagan
privi BegiebiT da aS)).
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nax. 8.3. Fon neimanis manganis sgematuri gamosaxva.

brZanebebis Sesrullebis mravalBl doniani reldimis uzrunve lyofa
warmoadgens usafrTxoebis birTvis Segmnis mTavar pirobas. aseTi
done aranaklBeb ori unda iyos. kompiuteris samangano brZanebebis
nawi Bi1 unda Sesrulldes mxolBod operatiull sistemis muSaobis
reJimSi. arasanqcinirebuli SeRwevisagan maralefeqturi dacvis
Segmnis mTavar probBemas warmoadgens samomxmareb @O procesebis
privi Begirebul mdgomareobaSi arasangcinirebu i gadasv il is
aRkveTa. Tanamedrove rTulli operaciulli sistemebisaTvis
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pragtikuBad ar arsebobs samomxmarebB o programebis saSuallebiT
operaciulli statusis programebis arasangcinirebulli miRebis
SesaZ B eb B obis dadastureba.

dacvis gasaRebebis, segmenturi mexsierebis da virtualluri
mesxsierebis meganizmis gamoyeneba gullisxmobs mull tiprogramull
reJimSi  kompiuteris muSaobisas mexsierebis areebis i1zolaciis
koncefciis aparturull mxardaWeras. es meganizmebi warmoadgenen
safuZzvels kompiuteris virtualur manganebis reJimSi muSaobis
organizebisaTvis. virtualluri manganebis reJimi saSuallebas i1Z0eva
SevgmnaT momxmarebeB Ta yveBaze didi izoBirebuloba uSvebs ra
aseve drois ganawi Bebis reJimSi momxmareb B Ta mier sxvadasxva
operatiull 1 sistemis gamoyenebas.

operatiulli sistemis yve Blaze pasuxsagebi Fungciis da mudmiv
dammaxsovrebe mowyobi B obaSi programis birTvis  Senaxvis
aparaturull i reall izacia mniSvne B ovnad amaR 0 ebs birTvis
izolirebulobas, mis mdgradobas modiFfikaciis mcdell obebis
mimarT. aparaturullad unda i1yos reallizebulli upirvelles yovlisa
xe Emisawvdomobis subieqtebis i1denTifikaciis da autenTiFfikacilis,
dacvis atributebis Senaxvis, informaciis kriptografulli dafarvis
xe B Sewyobis, Seferxebebis da gaumarTaobebis damuSavebis da
zogierTi sxva Fungciebi.

universallur kompiuterebs da maTi operatiulli sistemebs,
romBebic adre gamoiyeneboda, pragtiku lad ar gaaCndaT
arasanqcinirebu i SeRwevisagan dacvis Cadgmu B 1 meganizmebi. i1seTi
gavrcellebu 1 operatiulli sistemebi rogoricaa IBM System/370, MS-
DOS da mTel rig sxva operatiull sistemebs ar gaaCndaT
idenTiFikaciis da autenTifikaciis da SeRwevis gamigvnis Cadgmu I i
meganizmebi. ufro Tanamedrove universallur operatiull sistemebs
UNIX, VAX/VMS, Solaris da sxva gaaCniaT SeRwevis gamijvnis da
autenTifikaciis Cadgmnulli meganizmebi. magram aseTi Cadgmulli
Tungciebis SesaZlebBobebi SezRudulia da ar akmayofiBeben im
moTxovnebs romlebic moeTxovebaT dacull kompiuterebs.

arsebobs arasangcinirebull i SeRwevisagan daculli
kompiuteru 1 sistemebis miRebis ori gza

especiallizebu 1 kompiuteru i1 sistemebis Segmna;

euniversalluri kompiuterulli sistemebis dacvis damatebiTi
saSua B ebeb1T aRWurva.
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mTelBl1 rigi gadauWreBli probBemebis gamo pirveli saxis
dacullt kompiuterulli sistemebis ageba jJer TFarTod ver
gavrcellda. maTgan ZiriTads warmoadgens rTulll sistemebis
damamtkiceb B ad koreqtu il aparaturulli da programu i
saSua B ebebis SemuSavebis meTodebis ar arseboba. specializebulli
kompiuterebis mravalli magaBliTidan SeiZleba davasaxeBoT TFTirmis
sistema, romelic gankuTvni B1a gamomTvleli gselebis komutaciur
centrebSi, sadac xdeba saidumB o informaciis damuSaveba. sistema
SemuSavebu B 1a usafrTxoebis birTvis koncefciis bazaze. viwro
specializaciam daculli sistemis Segmnis saSulleba misca, romelic
uzrunve Byofs pirdapiri daniSnullebiT Fungcionirebis moTxovnil
efeqturobas.

ufro xSirad arasanqcinirebulli SeRwevisagan kompiuterulli
sistemebis dacva xorcielldeba damatebiTi programulli an
aparaturulli saSua ll ebebis gamoyenebis gziT. programu i
saSua B ebeb1 RACF, SECURC, TOPSECRET da sxva gamoiyeneba IBM-370
tipis kompiuteris dasacavad.

amnJamad gaCnda aTobiT cakBeulll1 programa, progranulli da
aparaturullt  kompBegsebi, romBebic gaTvBilia personalluri
kompiuteris dacvaze im kompiuterTan arasanqcirebu i1 SeRwevisagan,
romBebic axdenen infFormaciaze da personalluri kompiuteris
mowyobi B obebze SeRwevis gami jvnas.

8.14 personalluri kompiuteris informaciaze arasanqcinirebu i
SeRwevisagan dacvis Tanamedrove sistemebi

im callkeuli programis magaBliTis saxiT, romBebic amaR N eben
kompiuterull1 sistemebis arasanqcinirebull SeRwevisagan dacvas,
SeiZBleba moviyvanoT utilitebi Norton Utilities—is paketidan,
rogoricaa informaciis daSifvris programa Disrekreet an Secret disk
diskze Caweris dros, diskidan informaciis waSHBis programa
Wipelnfo, diskTan dabrunebis konrtolis programa Disk Monitor da
sxva.

dacvis aparaturull-programulli komp Begsebi axdenen dacviTi
meganizmebis magsimaBuri raodenobis reall izebas:

emomxmareb B ebis identifikacias da autenTiFikacias;

e Tai BebTan, katal ogebTan da diskebTan SeRwevis gami jvnas;

eprogranuli  saSuallebebis da informaciis mT lianobaze

kontrolls;
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emomxareb B is Fungcionalurad Caketilli garemos Segmnis
SesaZ B eb 1 obas;

eoperatiulli sistemis CatvirTvis procesis dacvas;

emomxmarebBis ar yofnis dros personalluri kompiuteris
b B okirebas;

e informaciis kriptografull gardagmnas;
emov B enebis registracias;

emexsierbis gasufTavebas.

dacvis programulli sistemebi identifikatorad, rogorc wesl,
iyeneben mxoBod parolls. parolis xelSi Cagdeba SeiZleba ori
saxis rezidentulli programiT. pirveli1 saxis programebi xelSi
igdeben kBaviaturidan Seferxebebs, iweren simbo Boebs speciallur
Tai 1 Si, xoblo Semdeg gadascemen operatiulli sistemebis marTvas.
simbo B oebis raodenobis xe B Si Cagdebis dadgenis Semdeg programa
iISBeba operatiull1 mexsierebidan. sxva saxis programebi srull deba
paro B is wakiTxvis Statur programebTan erTad. aseTi1 programmebi
pirveBebi 1Reben marTvas da axdenen momxmareb BisTvis samuSaos
imitirebas parolis Semowmebis Statur progremabTan erTad. isini
Iimaxsovreben parolls, axdenen ra paroBlis Seyvanis Secdomis
Initerebas da gadascemen paroBuri 1identfikaciis Staturi
programis marTvas. parolis pirveli akrefisas uars momxmarebe i
aRigvams rogorc sistemis gaumarTaobas an Tavis Secdomas da
ganmeorebiT krefs parolls, romelBic misi samuSaosTan SeRweviT
unda dasrulldes. parolis xelBSi Cagdebis orive SemTxvevaSi
momxmarebe B 1 ver igrZnobs misi paroBlis kompromitirebas. parolis
xe BSi1  Cagdebis mizniT mavnebel@ma wunda Secvallos sistemis
programul i strugtura

SedarebiT rTullia ararsangcinirebu i SeRwevisagan
aperaturull-programu i dacvis sistemaSi idenTifikaciis da
autenTiFikaciis bBokis garSemovBa aseT sistemebSi gamoiyeneba
eleqgtronulli idenTifikatorebi, ufFro xSirad - Touch Memory.

TiToeul1 momxmareb B isTvis dgindeba misi uflebanosi Beba
Tai Bebis, katal ogebis, Bogikuri diskebis mimarT. is e HBementebi,
romBebzedac momxmarebeBs nebismieri gmedeba ekrZaBleba misTvis
“uxi Bavi~ xdeba, e.i. isini ar gamoisaxebian monitoris ekranze Siga
dammaxsovrebe B i mowyobi B obebis daTvall ierebisas.

momxmareb B isaTvis SeiZleba akrZalos iseTi mowyobi B obebis
gamoyeneba, rogoricaa gadaadgi Bebad matareb B ebze damgroveb Bebi,
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sabeWdi mowyobi Bobebi. es akrZalBvebi SesaZllebells xdis im
safrTxeebis Tavidan aci B ebas, romlebic dakavSirebu l 1a
arasanqcirebulli kopirebis da informaciis Seyvanis mcde B obasTan,
dacvis sistemis Seswav B asTan.

SedarebiT srullyofill sistemebSi realizebullia Taillebis
mT B 1anobis kontro B is meganizmi xeS-Funqciis gamoyenebiT. amasTan
arsebobs sistemebi, romell Sic sakontro Bl o maxasiaTeb B ebi inaxeba
ara marto personallur kompiutersSi, aramed momxmreb B is
avtonomiur  mudmiv  dammasxovrebe il mowyobi B obaSic. mudmivi
dammasxovrebe 11 mowyobi B obebi, rogorc wesi, Sedian im baraTis an
Jetonis Semadgen 0 obaSit, romlebic momxmareb B is
idenTifikaciisaTvis gamoiyeneba.

personalur kompiuterze muSaobis damTavrebis Semdeg xdeba
momxmareb Bis baraTze an Jetonze sakontroBlo maxasiaTeblebis
Cawera. sistemaSi Sesvlisas xdeba mudmivi dammasxovrebelli
mowyobi B obebis baraTidan an Jetonidan sakontrollo
maxasiaTeb Bebis wakiTxva da maTi im sakontroB o maxasiTebBebTan
Sedareba, romelic gamoTvBilia gasakontrolebelli Tailebis
mixedviT. imisaTvis rom +FTaillebis SecvBa SeumCneveBi1 darCes,
mavnebe B ma auci Beb Bad unda Secvall os sakonrto B o maxasiaTeb Bebi
rogorc personallur kompiuterSi, ise baraTze an Jetonze, rac
pragtikulad SeuZBebeBlia momxmarebBis mier martivi wesebis
Sesrullebis dros.

arasanqcinirebuli  SeRwevasTan brZolis Zalian efeqtur
meganizms  warmoadgens momxmareb Bebis  FungcionaBur-Caketi b1
garemos Segmna. misi arsi SemdegSi mdgomareobs. TiToeuli
momxmareb BisTvis 1igmneba meniu, romeB Sic xvdeba momxmarebeli
operatiulli sistemis CatvirTvis Semdeg. masSi miTiTebulBia 1is
progragramebi, romell Ta Sesrullebis nebarTvac gaaCnia
momxmarebe I s. momxmarebe B s Seuzlia Seasrullos nebismieri
programa meniudan. programis Sesrullebis Semdeg momxmarebe B 1 isev
meniuSi1 Xxvdeba. Tu am programebs ar SeuZBiaT moaxdinon sxva
programebis Sesrulleba, aseve Tu gaTvaliswinebullia Secdonmebis,
gaumar Taobebis, Seferxebebis koreqtull i damuSaveba, maSin
momxmarebe Bs ar egneba saSualleba gavides Caketi @i Ffungcionalluri
garemos dadgeni Bi1 CarCos gareT. muSaobis aseTi reJimi savsebiT
ganxorcie Bl ebadia avtomatizirebull marTvis mravall sistemaSi.

operatiulli sistemis CatviTvis procesis dacva gullisxmobs

swored Staturi operatiulli sistemis CatvirTvas da gamoricxavs
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CatvirTvis etapze mis strugturaSi Carevas. aselTil dacvis
uzrunve I sayofad apatatorull an programull doneze xdeba yvela
gare dammaxsovrebeli mowyobi Bobis muSaobis bHRokireba, imis
gamok B ebiT, rome l zedac dayenebul1ia matarebel i Staturi
operatiulli sistemiT. Tu CatvirTva xorcielldeba iInformaciis
gadaadgi B ebadi matareb I idan, masSin CatvirTvamde unda
davrwmundeT, rom dayenebulia matarebeli Staturi operatiulli
sistemiT. aseTi kontroli SeiZleba ganxorciel des kompiuteris
mudmiv  dammaxsovrebe il mowyobi B obaSi Cawerili programis
saSualbiT. kontro B is xerxebi SeiZBeba sxvadasxva 1yos dawyebu i
idenTifiktoriT konrto  idan xeS-fungciis Sedarebamde
damTavrebu 1. infFormaciis aragadaadgi B ebadi matareb l idan
CatvirTva SedarebiT ufro misaRebs warmoadgens.

operaciull 1 sistemis CatvirTvis procesi unda gamoricxavdes
srull CatvirTvamde Carevis SesaZlebBobas, vidre dacvis yvella
meganizmi ar daiwyebs muSaobas. kompiuterull sistemaSi sakmarisia
operaciulli sistemis CatvirTvamde informaciis Seyvanis yvella
mowyobi Bobis da kavSiris arxebis dab l okva.

mrava B momxmareb B iani  reJimis oOrganizebisas xSirad xdeba
auci Bebelli mcire xniT samuSao adgi Bis datoveba, an kompiuteris
sxva momxmareb B isTvis gadacema. aseT SemTxvevaSi mosaxerxebell ia
eleqgtronulli idenTifikatorebis gamoyeneba, romBebic muSaobis
dros mudmivad unda imyofebodnen kompiuteris saindentifikacio
bl okis mimReb mowyobi BobaSi. i1denTifikatoris amocBlis dros
qreba monitoris ekrani da xdeba marTvis mowyobi Bobis bl okireba
idenTiFikatoris warmodgenis  Semdeg, romelic komiutersSi
SesaRwevad gamoiyeneba, xdeba ganbBokva da SesaZBebelli xdeba
muSaobis gagrZe Beba. momxmareb B Ta SecvBa mizanSewoni I 1a moxdes
kompiuteris gamorTvis gareSe. amisaTvis auci Bebel 1a
uf Bebamosi Bebis koreqtulli cvlis aparaturull-programulli an
progranul i meganizmi. Tu wina momxmarebelma koregtullad
daamTavra muSaoba, masSin axall i momxmarebe B 1 Tavisi
uf Bebamosi BebiT IRebs  SeRwevis ufBebas autenTifikaciis
proceduris warmatebu li1 damTavrebis Semdeg.

SeRwevis gamigvnis erT-erT yvelaze efeqtur nmeTods
warmoadgens informaciis kriptografiulli gardagmna. es meTodi
universalluria. is icavs Informacias gamosxivebisagan programulli
saniSneebis Canergvisagan, asBis gadaRebis operaciis gakeTebas

uazros xdis. amitom informaciis dacvis kriptografiulli meTodi
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Semdeg TavSi sakmaod dawvrilebiT ganixillebas ag mxolod
aucileblad unda aRniSnos, rom momxmarebBebs SeuzBiaT
gamoiyenon kriptografiulli gardagmnis erTidaigive aparaturul-
programull i an programull i saSua l ebebi an gamoiyenon
individua B uri saSuall ebebi.
inFormaciis mimarT arasanqcinorebu 1 mogmedebebis droulli

aRkveTisaTvis, aseve SeRwevis subieqtebis mimarT dawesebulli
wesebis Sesrullebaze konrtolisaTvis, aucillebelia iInformaciis
dacvasTan dakavSirebulli movHBenebis registraciis uzrunvelyofa
Tigsirebulli informaciis wvri Bmanebis xarisxi SeiZBeba Seicvall os
da Cveu B ebriv dacvis sistemnis administratoris mier ganisazRvreba.
inFormacia grovdeba gare dammaxsovrebel mowyobi B obaze. masze
xe 1 mxo Bod dacvis sistenis administrators miuwvdeba.

mniSvne B ovania operatiulli mexsierebaSi da gare
dammaxsovrebe I mowyobi B obaSi samuSao areebSi infFormaciis
waSBis uzrunvelyofa. operatiull mexsierebaSt moTavsebullia
mTeBl1 damuSavebuli1 iInFformacia, amasTan gasxnilli saxiT. Tu
sanuSaos damTavrebis Semdeg momxmarebe B i1 ar moaxdens yve Ba donis
mexsierebis samuSao aris gawmendas, masze SeiZleba ganxorciell des
arasangcinirebu i1 SeRweva.

8.2. as B ebis gadaRebisgan da gamokv B evebisagan programull i
saSua B ebebis dacvis sistenma

8.21 kopirebu i1 InFormaciis wakiTxvis
garTullebis meTodebi
Seswav B is an arasanqgcinirebu i1 moxmarebisaTvis programulli

saSua l ebebis as B ebis gadaReba xorciell deba gamoyvanis
mowyobi B obebis an kavSiris arxebis meSveobiT.

arasanqgcinirebulli aslBebis gadaRebis yveBlaze gavrcellebul
arxs warmoadgens gadatanad magnitur matareb B ebze damgrovlebis
gamoyeneba. infFormaciis arasanqcinirebulli asBebis gadaRebis
safrTxe i1bBokeba meTodebiT, romBebic SeiZleba or jgufad
daiyos:

kopirebull'i informaciis wakiTxvis garTulebis meTodebi;

inFormaciis gamoyenebis xeBisSemSHel 1 meTodebi.

pirveli1 jgufidan meTodebi emyareba informaciis Caweris
procesisaTvis gansakuTrebu B obis miniWebas, romBebic ar i1ZHBevian
miRebuli1 asBis Im sxva damgroveblze wakiTxvis saSuallebas,
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romBebic ar Sedian dasacav kompiuterull sistemaSi. amgvarad, es
meTodebi mimarTulia Tavsebadi damgroveb Bebis mxoBod obieqtis
SigniT Segmnaze. kompiuterull sistemaSi unda 1yos kompiuterti,
romelsac Tavis  Semadgen I obaSi gaaCnia  standartulli da
arastandartulli damgroveb Bebi. aseT kompiuterze xorcielldeba
inFormaciis Seyvana (gamotana) sxva kompiuterebTan gacvlisaTvis,
aseve xdeba informaciis gadawera standartulli matareb B ebidan
arastandartull ze da piriqiT. es opraciebi srulldeba usafrTxoebis
sistenis administrtoris kontrolis qveS informaciis Setana-
gamotanis aseTi organizeba mniSvneBovnad arTullebs mavneblis
gnedebas ara marto arasangcinirebulli asBebis gadaRebis aramed
inFormaciis arasanqcinirebu 1 Setanis dros.

gadatanad magnitur matarebBebze damgrovBlebis muSaobis
gansakuTrebuloba unda moicemodes programulli saSualebebis
cvililebis xargze, aseve martivi aparatorulli regulirebebis da
momarTvis xar gze. aseTi midgoma damgroveb Bebis seriulli nimuSebis
gamoyenebis saSuall ebas i1ZHleva.

yve Baze martiv gadawyvetilebas warmoadgens informaciis
matareb B is arastandartulli moniSvna (Formatireba). seqtorebis
sigrZis, seqtorebs Soris manZi B is, seqtorebis danomvris cviliBeba
da disketebis arastandartulli Formatirebis zogierTi sxva Xxerxi
arTullebs maT gamoyenebas operaciulll sistemebis standartulli
saSual ebebiT. arastandartulli Tformatireba 1i1cavs mxolod
damgroveb BebiT standartulli saSua B ebebiT samuSaosagan.
speci Buri programulli saSuallebebis gamoyeneba (magaliTad,
personalur kompiuterTan Tavsebad IBM-sTvis DISK EXPLORER-is)
saSua l ebas iZBeva miviROoT  arastandartulli Tformatirebis
maxasiaTeb N ebi.

gare dammaxsovrebe mowyobi B obis kontrolirebis
gadaprogramireba, aparaturulli regul irebebi da gamarTvebi i1wveven
mowyobi B obebis Seferxebebs gare dammaxsovrebel mowyobi l obaze
matareb B ebis gamoyenebisas, Tu Formatireba da infFormaciis Cawera
xorcie bl deba arastandartull gare dammaxsovrebe B mowyobi B obaze.
magaBi1Tis saxiT  SeiZBleba ganvixiBloT sakontroBlo  jamis
ganoTvlis standartulli algoriTm da drekad magnitur diskebze
damgroveb B ebis pozicionerebis sistemebis muSaoba.

damgroveb Bebis kontroBlerebze i1Tvleba da iwereba seqtoris
monacemTa sakontroBlo jgami. Tu 1icvleba sakontrolo jamis
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ganoTvlis algoriTmi, maSin infFormaciis daTvBa standartul
damgrovebe 1 ze SeuZBebel i1 igneba Seferxebebis gamo.

magnitur diskebze damgroveb B ebSi pozicionereba Semdegnairad
xorcieldeba. ganisazRvreba 1im gzis nomeri romellzedac aris
dayenebu B 1 magnituri Tavebi. iTvleba gzebis raodenoba,
rome I zedac auci Blebelia Tavebis moZraobis mimarTulebis
gadaadgi Beba. Tu magnituri diskis gzebis numeracia ar iwyeba
magsimaBuri radiusis gziT, rogorc es xdeba standartul
damgroveb B ebSi, da maT sawinaaRmdego mimarTuBebiT davnomravT,
maSin standartulli damgroveb Bis pozicirebis sistema ver SeZllebs
masze aseT1 diskis dayenebis dros Tavisi TFTunqciis Sesrullebas.
moZraobis mimarTuleba miecema disketaze +Tagtobrivad Cawerili
gzebis nomrebis sawinaaRmdego mimarTullebiT da pozicirebis
warmatebiT damTavreba SeuZ B ebell ia

gare dammaxsovrebel mowyobi BobBis muSaobis Secvlis
algoriTmis Secvlis konkretulli meTodis arCeva xorcielldeba
pragtikuli realizaciis moxerxebulobis gaTvaliswinebiT da
mavneb Bis mier algoriTmis gameorebis sirTullis mixedviT. gare
dammaxsovrebe mowyobi B obis SemuSavebisas auci lebel 1a
gaTval iswinebulli 1yos mowyobi B obebis or reJinSi gamoyeneba:
standartull relJimSi da kompiuterull sistemebTan Tavsebadobis
reJimSi. erT-erTi meTodis, aseve arastandartulll gamoyenebis
konkretulli algoriTmis arCeva unda ganxorcieldes, magall iTad,
gare dammaxsovrebel mowyobi BobaSi oroboTi kodis CaweriT.
arastandartull i reJimebis ricxvi IseTi unda 1yos, ronm
gamoiricxos vrelimebis SerCeva gadarCevis meTodis saSuallebiT.
reJimis cvlis procesi unda gamoricxavdes kodis avtomatizebull
SerCevas. gare dammaxsovrebe l mowyobi Bobze mTel i1 obieqtis kodis
dayeneba unda ganaxorciell os usaFrTxoebis sistenis
administratornma

8.22 kopirebull1 inFormaciis gamoyenebis xe B SemSBel i meTodebi
an ggufis meTodebis mizania gaarTullos miRebu i1 kopirebull'i
monacemebis gamoyeneba. informaciis kopireba SeiZlBeba 1yos
progranul i an monacemuri. monacemebi da programebi SeiZleba
dacull'1 1yos, Tu isini inaxeba gare dammaxsovrebe l mowyobi I obaze
kriptografiulli meTodebiT gardagmi Bi saxiT. programebs, garda
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amisa, SeuZHBiaT arasanqcinirebulli Sesrullebis da tirelirebisagan,
aseve gamokv Bevisagan Tavis dacva.

arasanqgcinirebu i kopirebull'i programebis gakeTebis
sawinaaRmdego yvelBlaze qmediT meTods warmoadgens programebis
ganTavsebis garemos kontrolis bBokis gamoyeneba. ganTavsebis
garemos kontrolis bBoki warmoadgens programis damatebiT
nawi Bs. 1s 1igmneba programis instalaciis (dayenebis) dros. masSi
CarTullia im garemos maxasiaTeb Bebi, romell Sic Tavsdeba progranma,
aseve maxasiaTeb B ebis miRebis da Sedarebis saSuall ebebi.

maxasiaTebBad gamoyenebu B ia kompiuteris maxasiTebBebi an
inFormaciis matarebBebi, an erTobBlivad kompiuteris da
matarebe Bis maxasiTebBebi. maxasiaTebBebis meSveobiT programa
ukavSirdeba konkretull kompiuters da (an) inFormaciis matarebells.
programa SeiZlBeba Sesrulldes mxoBod im kompiuterebze an gaiSvas
mxoBod im infFormaciis matarebBebidan, romeBTa maxasiTebNebi
emTxveva Sesrullebis garemos kontrolis bl okSi Cawerills.

kompiuteris maxasiTeb 0 ebad gamoiyeneba argiteqturis
Taviseburebani; centralluri procesoris tipi da sixSire,
procesoris nomeri (Tu 1Is arsebobs), gare mowyobi B obebis
Semadgen Boba da maxasiaTebBebi, maTi CarTvis Taviseburebani,
b B okebis da mowyobi B obebis muSaobis reJimi da a. S.

SedarebiT rTullia programis informaciis matarebBebTan
mierTeba, ramdenedac isini standartullebi arian da ar gaaCniaT
individuaBuri niSnebi. anitom aseTi individuaBuri niSnebi igmneba
xeBovnuri gziT Fizikuri dazianebiT an sistemuri informaciis da
matarebe l ze Tizikuri Canawerebis SecvBiT. magaliTad, drekad
magnitur diskebze SeiZleba amoiwvas BazeriT naxvreti, gamoiyeneba
arastandartull i Tormatireba, zogierTi seqtoris rogorc
defeqturis moniSvna. disketebis arasanqcinirebulli gamoyenebis
dacvis moyvani B i saSua l ebebi efeqturia aslebis Seqgmis
standartulli xerxebis winaaRmdeg (COPY, XCOPY, Discopy,Pctools,
Norton Utilities Ms DOS-Si da sxva).

magram arsebobs programulli saSuallebebi (COPYWRITE, DISK
EXPLORER), romBebic saSuallebas iZBevian disketebis srulliad
identuri asBebis Segmnis yveBla unikaBuri maxasiTebBebis
warmogmniT. dacvis moyveni Bi meTodi mainc ar SeiZleba CaiTvall Oos
absoButurad araefeqturad, ramdenadac  dacvis gadalaxvis
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Sromatevadoba didia da mZarcvelis kval ifikaciisadmi wayenebu i
moTxovna maRall 1.

‘ucxos~ ganTavsebis garemoSi programebis arasangcinirebulli
gamoyenebisagan dacvis meganizmis algoriTmi Semdegi nabijgebis
Sesru B ebaze daiyvaneba.

nabi g1 1. kompiuteris da (an) inFormaciis moZravi matareb ll ebis
individualluri sakontrollo maxasiTeb Bebis simravllis
damaxsovreba dacull'i progranmis installaciis etapze.

nabigi 2. daculli programis gaSvebisas marTva gadaecema
ganTavsebis garemos kontrolis bHBokze. DbBRoki axorciellebs
ganTavsebis garemos maxasiaTeb Bebis Sekrebas da mis sakontrollo
maxasiaTeb B ebTan Sedarebas.

nabigi 3 Tu Sedarebam warmatebiT Calara, maSin programa
srulldeba, Tu ara - maSin Sesrullebaze uaria Sesrullebaze uars
SeiZlBeba daematos am programis mimarT destruqciull i gmedebebis
Sesrullebis damateba, romel sac mivyavarT am programis Sesru lebis
SeuZBebBobande, Tu aseT TviTHRikvidaciis Sesrullebis uflebas
operatiulli sistema i1ZBeva

ganTavsebis areze programebis mierTeba modernizaciis Semdeg,
stugturis Secvlis an kompiuterulli sistemis SekeTebis Semdeg
moiTxovs maT ganmeorebiT istalacias mowyobi Bobis SecvliT.

programis arasangcinerebull i gamoyenebisagan dasacavad
SeiZBeba gamoyenebuli 1yos elleqtrulli gasaRebebic. elleqtronul
gasaRebs "HASP~ aqvs asanTi ko B ofis zoma da erTdeba printeris
paralelur porTan printer kompiuters uerTdeba elegtronulli
gasaRebiT. printeris muSaobaze gasaRebi araviTar gavBenas ar
axdens. gasaRebi vrceldeba daculli programiT. dasawyisSi da
Sesrullebis dros programa kiTxuBobs sakonrtoli informacias
gasaRebidan. gasaRebis ar arsebobisas programis Sesrulleba
1b B okeba.

8.2.3. gamokv B evebisagan programu B i saSuall ebebis dacva
programis muSaobis HBogikis SeswavBla SeiZlleba Searulldes
ori relimidan erT-erTSi. statikurSi da dinamikurSi. statikuri
reJimis arsi mdgomareobs programis sawyisi teqstis SeswavllaSi.
sawyisi teqstis Bistingis misaRebad axdenen programulli modullis
disasemb B irebas, ese 1gi mangnur enaze programidan 1Reben
programas asemb Beris enaze.
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programis algoriTmis Seswavllis dinamikuri reJimi
gu B isxmobs programis trasirebis Sesru B ebas. programis
trasirebaSi igu Bl isxmeba kompiuterze programis Sesrulleba
specialuri saSuall ebebis gamoyenebiT, romBebic programis nabijur
reJimSi Sesrullebis saSuallebas i1ZBevian, registrebze, mexsierebis
areebze  SeRwevis ufHlebis miReba, garkveulli misamarTebiT
programis SeCerebis ganxorcielleba da aS. dinamikur reJinSi
programis muSaobis allgoriTmis Seswavla xorcielldeba an
trasirebis procesSi, an im monacemebis trasirebisas, romlebic
dammaxsovrebe I mowyobi B obaSia Caweri B i.

disasemb B irebis  ukugmedebis  saSuall ebebi ver  daicaven
programas trasirebisagan da pirigiT: SeiZlBleba moxdes mxo 0l od
trasirebisagan daculi programebis disasembBireba. amitom
gamosxivebisagan programebis dasacavad unda arsebobdes
ukugmedebis saSuallebebi rogorc disasembBlirebis mimarT, 1ise
trasirebis mimarT.

arsebobs disasemb B irebis mimarT ukugmedebis ramdenime meTodi:

edaSifvra;

earqivacia;

e TviTgenerirebadi kodebis gamoyeneba

edisasembleris tyuilli-~

argivacia SeiZleba ganvixi BOT, rogorc umartivesi daSifvra
amasTan arqivacia SeiZleba gaerTianebulli iyos daSifvrasTan. aseTl
meTodebis kombinacia saSuallebas i1ZBeva miviROT saimedod Caketili
kompagturi programebi. daSifrull1 programebis gaSifvris gareSe
disasemb B ireba SeuZBebelBia programebis daSifvra (gaSifvra)
SesaZlebell ia aparatorulli saSua l ebeb1T an callkeuli
programebiT. aseTi1 daSifvra gamoiyeneba kavSiris arxebSi programis
gadacemis an misi gare dammaxsovrebe I mowyobi B obaze Senaxvis win.
programebis disasemb B ireba am SemTxvevaSi SesaZBebelia mxolod
operatiull nmexsierebaSi mdebare gasaSifr programaze SeRwevis
ufBebis miRebis Semdeg misi Sesrullebis win (Tu 1TvHleba rom
kriptografiulli dacvis gadall axva SeuZ B ebell ia).

disasemb B irebisagan dacvis sxva midgoma dakavSirebullia
daSifvris procesis da programebis Sesrullebis procesis
SeTavsebasTan. Tu mTel1 programis daSifvra xdeba im bHROKIT,
romelic marTvas pirveli iRebs, maSin aseTi programis gaSifvra
sakmaod advi Bia. SedarebiT rTullia iseTi programis gaSifvra da
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disasemb B ireba, romellic etapobrivad axdens infFormaciis
gaSifvras da es etapebi dacalkevebulia programis Sesrullebis
dros. amocana ufro rTulldeba, Tu gaSifvris procesi
dacall kevebu I 1a programis teqstis mixedviT.

TviTgenerirebadi kodebis gamoyenebaze damyarebulli1 meTodis
arsi 1maSi mdgomareobs, rom programis gamoyenebulli kodebis
miiReba TviTon programis mier misi Sesrullebis procesSi.
TviTgenerirebadi kodebi miiReba speciallurad arCeull monacemTa
masivze gansazRvrulll mogmedebebis Sedegad. sawyis monacemebad
SeiZ b eba gamoyenebu Bi1 1yos TviTon programis kodi an speciallurad
momzadebu Bi monacemTa masivi. am meTodma aCvena Tavisi maRall i
efeqturoba, magram rTull1a misi reall izacia

disasembBeris “tyuillis~ qveS igullisxmeba programirebis
iseTi1 stilli, romelic iwvevs standartulli disasembBeris swori
muSaobis darRvevas callkeuli brZanebis arastandartulli
gamoyenebis xarjze, romelic arRvevs sazogadod miRebul
SeTanxmebas. disasemb Beris “tyui Bi~ xorciell deba ramdenime xerxiT:

eprogramis arastandartulli struqtura,

edafarulli gadasvBlebi, procedurebis gamoZaxebebi, maTgan da
maTi1 Sewyvetidan dabrunebebi;

e gadasv I ebi, gamoZaxebebi qveprogramebidan dianmiurad
cvalebadi misamarTebis mimarT,;

e Sesru lebadi kodebis modifikacia.

disasemb Beris deorientaciisaTvis xSirad gamoiyeneba
dafarull1 gadasvBlebi, gamoZaxebebi da dabrunebebi brZanebebis
arastandartull1 SesaZleb I obebis gamoyenebis xar jze.

dafarull1 gmedebebis SeniRbva xSirad xorcieldeba stekebis
gamoyenebiT.

programis trasireba Cveullebriv xorcieldeba programulli
produgtis meSveobiT, romBebsac gammarTveBebs uwodeben. maTi
ZiriTadi daniSnu lebaa programaSi Secdomebis gamov B ena. programis
allgoriTmis anBlizis dros programa iyenebs gammarTve Bebis iseT
SesZBeb B obebs, rogoricaa programis biguri (brZanebebadi)
Sesru lleba, sakonrto 1o werti l Si gaCerebis SesaZlleb l oba.

brZanebebadi Sesrulleba xdeba procesoris nmier biguri
muSaobis reJimis dayenebisas. sakontroBlo wertills uwodeben
programaSi nebismier adgi s, rome l zedac xdeba programis SeCereba
da gansakuTrebull reJimSi gadasvBla, magaliTad, brZanebebadi
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Sesrullebis reJimSi. sakontrollo werilis real izaciis
meganizmisTvis Cveullebriv  gamoiyeneba  Sewyveta  kompiuteris
Sesabamisi brZanebis mixedviT (personallur kompiuterebTan
erTobBivi IBM-sTvis aseT brZanebas warmodgens brZaneba INT).
Tanamedrove procesorebSi SeiZleba gamoyenebull1 iyos specialluri
registrebi ramdenime  sakontroBlo wertilis dasayeneb B ad
gansazRvru i operaciebis Sesrullebisas: mexsirebis ubanze
dabrunebisas, mexsierebis ubnis Secvll isas, gansazRvrulli
misamarTebis mimarT arCevisas, gansazRvrulll Seyvan-gamoyvanis
portisken mimarTvisaTvis da aS.

programis gamarTvis Tanamedrove saSuallebebis arsebobisas
algoriTmis SeswavBlis SesaZlebBobis nTHRianadad gamoricxva
SeuZ B ebel i3, magram trasirebis mniSvne I ovnad garTu B eba
SesaZ B ebell ia trasirebis ukugmedebis ZiriTad amocanas
warmoadgens im xeBi1T Sesasrullebeli operaciebis ricxvis da
sirTullis momateba, romBebic aucillebelia rom Seasrullos
programist-anall itikosma

trasirebis ukugmedebis programisaTvis mis Semadgen B obaSi
SehyavT Semdegi mganizmebi:

e Fungcionirebis garemos Secvlg;

eprogramis kodebis modifikacia;

e SemTxveviTi~ gadasv l ebi.

Tfungcionirebis garemos Secvlis qveS igull isxmeba Sewyvetis,
muSaobis redimis Secvlis, mmarTvel1 registrebis mdgomareobis,
rtigerebis da aS. akrZallva an xeBaxalli gansazRvra (Tu es
SesaZlebelia) aseTi cvBillebebi i1ZuBlebulls xdian anallitikoss
Tvali adevnos cvBillebebs da xeB 1T aRadginos Tungcionirebis
garemo.

programebis cvallebad kodebs, magaBliTad, procedurebSi
mivyavarT imisken, rom TiToeulli proceduris Sesrulleba xdeba
algoriTmis sxvadasxva StoSi.

“SemTxveviTi~ gadasv 0 ebi xorciell deba gadasv B ebis
misamrTebis gamoTvBis xarjgze. amisaTvis sSawyis monacemebs
warmoadgenen Funqcionirebis garemos maxasiaTeb B ebi, procedurebis
(modiFficirebulli) sakontroBlo jamebi da aS. aseTi meganizmebis
CarTva programis teqstSi mniSvnelivnad arTulleb prograamis
algoriTmis SesawavBas maTi trasirebis gziT.
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sakontro B o kiTxvebi:

l.ganmarteT inFormaciaze arasanqcinirebull i SeRweva.

2. erTmaneTs SeudareT SeRwevis gami jvnis organizebis ori
midgoma.

3.ganmarteT SeRwevis gamigvnis mogmedebis da sistemis Segmnis
koncefciebi.

4. moiyvaneT personalluri kompiuteris dacvis Tanamedrove
sistemis da maTi SesaZll ebl obebis magall iTebi.

5. ganmarteT Informaciis kopirebisagan dacvis arsi.

6. rome 1 meTodebi gamoiyeneba programulli saSuallebebis
gamokv B evebisagan dasacavad?
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Tavi 9
infFormaciis dacvis kriptografiulli meTodebi

9.1. inFormaciis kriptografiulli gardagmnis meTodebis
k Basifikacia

inFormaciis kriptografiulli1 dacvis qveS igu ll isxmeba sawyisi
inFormaciis iseTi1 gardagmna, ris Sedegadac is xdeba gacnobisaTvis
da moxmarebisaTvis miuwvdome B i1 iIm pirebisaTvis, romBebsac amis
ut B ebamosi Beba ar gaaCniaT.

cnobi Bia Informaciis kriptografulli gardagmnis meTodebis
k Basifikacisadmi sxvadasxva midgoma. sawyis infFormaciaze
zemogmedebis  saxeebis mixedviT  inFormaciis kriptografuli
gardagmnis meTodebi SeiZBeba daiyos oTx ggjufad (nax. 6.1)

obgmédsgoabs
gﬁng@maﬁaﬂgnﬂﬂ‘m aotpajdbols
Jomegdo
weadogges Ldgbmptaogos Joatigds dgg9ddga

nax. 9.1 informaciis kriptografull i gardagmnis meTodebis k Basifikacia

daSifvris procesi mdgomareobs sawyis infFormaciaze
maTematikuri, HBogikuri, kombinatorikulli da sxva Seqcevad
gardagmnebis CatarebaSi, romBis Sedegadac daSifrulli informacia
warmoadgens asoebis, cifrebis da sxva simbo B oebis da orobiTi
kodebis gaotur nakrebs.

infFormaciis daSifvrisaTvis gamoiyeneba gardagmnis algoriTmi
da gasaRebi. rogorc wesi daSifvris gansazRvrulli meTodisaTvis
allgoriTmi ucvlBlells warmoadgens. allgoriTmis sawyis monacems
warmoadgens i1s informacia, rome Bl ic unda daiSifros da daSifvris
gasaRebi. gasaRebi  Seicavs samarTav informacias. romelic
gansazRvravs allgoriTmis gansazRvrull bijebze gardagmnis arCevas
da operandebis sidides, romellic gamoiyeneba daSifvris
algoriTmis reall izebisas.

inFormaciis kriptografulli gardagmnis sxva meTodebisagan
gansxvavebiT, steganografiis meTodebi saSua ll ebas iZBevian
daifaros ara marto Senaxulli an gadacemuli1 informaciis azri,
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araned dafarulli informaciis TviT Senaxvis da gadacmis Tagtic.
steganografiis gamoyeneba kompiuterull sistemebSi pragtiku llad
axBa iwyeba, magram Catarebullma gamokvBevebma aCvenes misi
perspeqtiu Boba. steganografiis yvela meTods safuZzvBlad Ria
TfaillSi dafarulli informaciis SeniRbva udevs. kompiuterull
sistemebSi mu Bl timediuri Tai Bebis damuSavebam steganografiis win
pragtiku Bad SeuzRudavi SesaZ l eb B obebi gaxsna.

arsebobs informaciis Tarulli gadacemis ramdenime meTodi.
erT-erT maTgans warmoadgens muSaobisas MS DOS operatiul
sistemaSt Tfailis dafarvis martivi meTodi. gaxnilli teqsturi
Tai bis ukan iwereba dafarulli orobiTi failli, romlis mocull oba
tegstur Tailis moculobaze nakBebia teqsturi Tailis bolos
Tavsdeba niSani EOF (kB aviSebis Control da Z kombinacia). operaciulli
sistenis standarulli saSuallebiT am tegstur Taill ze mibrunebisas
wakiTxva mTavrdeba niSani EOF-is miRwevisas da dafarulli faili
miuRweve B1 rCeba. orobiTi TailiaTvis Faillis bolos araviTari
niSani gaTvaliswinebulli araa. aseTi failli sabol od ganisazRvreba
Im atributebis damuSavebisas, romeB Sic 1inaxeba Tailis sigrzZe
baitebSi. dafrull Tailamde SeRweva SesaZBebelia, Tu Taills
gavxsniT rogorc orobiTs. dafarulli failli SeiZleba daiSifros.
Tu vinme SemTxveviT aRmoaCens dafarull faills, maSin daSifruli
infFormacia aRgnu B 1 iIgneba rogorc sistemis muSaobis gaumarTaoba.

grafikullt da bgeriTi informacia warmodgeniBia ricxviTi
saxiT. ase magaliTad, grafikull obieqtebSi gamosaxu 0 ebis umciresi
el ementis kodireba SeiZBeba moxdes erTi baitiT. gansazRvrulli
gamosxu B ebis baitebis dabal i Tanrigebi kriptografiulli
gardagmnis algoriTmis Sesabamisad Tavsdebian dafarulli failis
bitebSi. Tu sworad SevarCevT gardagmnis da gamosaxu lebis
algoriTms, romBis Fonzec ideba dafarulli fai b1, maSin adamians
TvabisTvis pragtiku lad Seuzllebelia gaarCios miRebu i
gamisaxu Beba sawyisisagan. ZalBlian ZnelBia gamovBindes dafaruli
infFormacia specialluri programebis saSuallebebiT. dafarulli
infFormaciis CanergvisaTvis gansakuTrebis gamosayenebe I i1a
adgi I mdebareobis suraTebi gadaRebu b 1: Tanamgzavrebidan,
TviTmFrinavebidan da aS. steganografiulli saSuall ebebis meSveobiT
SeiZBleba  SeiniRbos  tegsti, saubari, cifrulli xelmowera,
daSifrulli Setyobineba steganografiis da daSifvris kompBegsuri

116



gamoyeneba mravall Jer amaRBebs konfidencialluri informaciis
aRmoCenis da gaxsnis amocanis gadaWris sirTulles.

inFormaciis kodirebis procesis Semadgenels warmoadgens
sawyisli infFormaciis (sityvebis, winadaebebis) azrobrivi
konstrugciis Secvla kodebiT. kodebad SeiZleba gamoyenebull 1 i1yos
asoebis, cifrebis, asoebis da cifrebis Sexameba. kodirebis da
ukugardagmnis dros gamoiyeneba specialluri cxrilebi an
B egsikonebi. inFormaciis kodireba mizanSewoni Bia gamoyenebulli
Iyos i1seT sistemebSi, romBebsac azrobrivi konstrugciebis
SezRudu B'i1 nakrebi gaaCnia. kriptografiull1 gardagmnis aseTi1 saxe
misaRebia, magaliTad, marTvis avtomatizirebuli sistemebis
brZaneb Bur xazebSi. konfidencialuri informaciis kodirebis
nak s warmoadgens sakodo cxrilebSi Senaxvis da gavrcelebis
aucilebBoba, romelTa xSiri cvBla aucillebelia IimisaTvis ronm
Tavidan avici BoT kodebis gaxsna xel Si Cagdebu B i Setyobinebebis
damuSavebis statistikuri meTodebis saSuallebiT.

inFormaciis SekumSva SeiZlBeba mivakuTvnoT infFormaciis
kriptografiulli gardagmnis meTodebs garkveuli SeTanxmebebis
pirobiT. SekumSvis mizans warmoadgens informaciis mocullobis
Semcireba. amavdroullad SekumSulli iInFformaciis wakiTxva an
gamoyeneba SeuZBebelBi1a ukugardagmnis gareSe. SekumSvis da
ukugardagmnis saSuall ebebze xe Emisawvdomobis gaTval iswinebiT, es
meTodebi ar SeiZBleba ganxilulllt 1i1yos rogorc informaciis
kriptografiulli gardagmnis saimedo sauallebebi. maSinac ki Tu
algoriTmebi gasaidum Bl oebu 13, damuSavebis statistikuri
meTodebis gamoyenebiT SedarebiT martivad SeiZBeba maTi gaxsna
anitom xadeba konFidenciaBlur informaciis SekumSulli Tai lebis
Semdgomi daSifvra. drois dazogvis mizniT mizanSewoni Bia
inFormaciis SekumSvis da daSifvris procesebis SeTavseba.

9.2. daSifvra. ZiriTadi cnebebi

kompiuterull sistemebSi infFormaciis kriptografiulli
gardagmnis ZiriTad saxes warmoadgens daSifvra. daSifvris qveS
igulisxmeba Ria informaciis daSifrull informaciad (Sifrtegsti)
gardagmnis procesi an daSifrulli informaciis Ria informaciad
ukugardagmnis procesi. Ria informaciis dafarulad gardagmnas
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ewoda daSifvra, xolo Tarulli iInformaciis Riad gardagmnis
process _ gaSifvra

kacobriobis mier informaciis daSifvris mravall saukunovani
iIstoriis manZi Bze gamogoniBia daSifvris mravali meTodi anu
Sifri. daSifvris meTodi (Sifri) ewodeba daSifvris allgoriTmis
SesabamisobaSi Ria informaciis dafarullad Seqcevad gardagmnebis
erTob B iobas. daSifvris meTodebis umetesobam ver gauZBlo drois
gamocdas, zogi ki dRevand Bamdec gamoiyeneba. kompiuterebis da
kompiuterull1 sistemebis Segmnam moaxdina axalli Sifrirebis
procesis Inicireba, romfBebic 1Tvall iswineben kompiuteris
gamoyenebis SesZBeb B obas rogorc informaciis daSifvra/gaSifvris,
Ise Siftrze ieriSisaTvis. Sifrze i1eriSi (krioptoanallizi) — es aris
dafarull1 infFormaciis gaSifvris procesi gasaRebis codnis gareSe,
da SesaZzl oa daSifvris algoriTmis Sesaxeb cnobebis gareSe.

daSifvris Tanamedrove meTodebi unda Seesabamebodnen Semdeg
moTxovnebs:

e Sifris mdgradoba ise unda ewinaaRmdegebodes kriptoanallizs
(kriptomdgradoba), rom mis gaxsna mxoBod gasaRebebis srulli
gadarCevis amocanis gadawyvetiTY i1yos SesaZlBebeli;

e kriptomdgradoba uzrunve lyofilia ara daSifvris
algoriTmis saidumBeobiT, aramed gasaRebis saidumB eobiT,;

eSifroteqsti Tavisi mocullobiT mniSvneBovnad ar unda
aRematebodes sawyis informacias;

edaSifvris dros warmoSobillma  Secdomebma ar  unda
moigviyvanos informacis damaxinjebande da danakargamde;

edaSifTvris dros ar unda iyos didi;

edaSifvris Rirebulleba ar unda i1yos SeTanxmebu Bi1 dasafaravi
infFormaciis Rirebu ll ebasTan.

Sifris kriptomdgradoba warmoadgens misi efeqturobis
ZiriTad maCvenebels. is 1i1zomeba im saSuallebebis droiT an
RirebullebiT, romelic sWirdeba kriptoanallitikoss SifrotegstiT
sawyisi informaciis misaRebad, im pirobiT Tu misTvis cnobili araa
gasaRebi.

farTed gamoyenebulli daSifvris allgoriTmis saidumlod
Senaxva praqtikullad SeuZBebeBia amitom allgoriTms ar unda
gaaCndes dafarulli susti adgilebi, riTac kriptoanall itikosebi
SeZB eben sargebBobas. Tu es piroba Sesrullebulli1a, maSin Sifris
kriptomdgradoba gasaRebis sigrZiT ganisazRvreba, ramdenadac
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daSifruli infFormaciis gaxsnis erTaderT gzas (gasaRebis
kombinaciebis gadarCeva da gaSifvris algoriTmis Sesrulleba
warmoadgens. amgvarad, kriptoanallizze daxarjulli dro da saxsrebi
damokidebu B ia gasaRebis sigrZeze da daSifvris allgoriTnis
sirTulleze.

warmatebu Bi1 daSifrvis meTodis magaBiTis saxiT SeiZleba
moviyvanoT DES (Data Encryption Standard) Sifri, romeBlic aSS-Si 1978
wlidan gamoiyneboda saxe@mwifo standartis saxiT. daSifvris
algoriTm ar iyo saidumB o da gamoqveynebuli1 1yo Ria gazeTSi. am
Sifris gamoyenebis mTel manZilze ar iyo cnobilli daSifvris
algoriTmSi susti adgi Bis aRmoCenis arc erTi SemTxveva.

70 wlebis bolBlos 56 bitis sigrZis gasaRebis gamoyeneba imis
garantias i1ZBeoda, rom Sifris gaxsna maSindeBi ZalBian mZBavri
kompiuterebis ramdenime wHBian uwyvet muSaobas saWiroebda
ganoTvR 1T tegnikaSt progresma saSualleba mogvca mniSvne I ovnad
Segvemcirebina gasaRebis gansazRvra gadarCevis gziT. aSS-s
erovnulli  uSiSroebis saagentos Tanaxmad DES-is 40 bitiani
gasaRebi SeiZleba moZebniBi1 i1yos 453 dReSi superkompiuter Gray
T3D-i1s gamoyenebiT, romell sac gaaCnia 1043 kvanZi da Rirs 30 min.
dolari. 400 dolaris Rirbullebis Cip FPGA (Field Programmably Gate
Array-damaprogramirebe B 1 Xraxniani matrica)-iT 56 bitis sigrZis
gasaRebi DES-sTvis SeiZlBeba aRdgeni b1 iyos 5 saaTis ganmav B obaSi.
Cipze 10000 dolaris daxargviT 40 bitiani gasaRebi saSuallod 12
wuTSi moinaxeba. DES-is 56 bitiani gasaRebis gaxsnisTvis seriul
tegno B ogiebze 300000 doBaris daxarjviT salWiroa saSuallod 19
dRe, xoBlo Tu speciallur Cips SevimuSavebT, maSin - 3 saaTi. 300
mi Bioni dolaris daxarjvisas 65 bitiani gasaRebi SriZleba 12
wamSi1 moiZebnos. gamoTv Bebi gviCveneben, rom amJamad iInformaciis
saimedo dafrvisaTvis gasaRebis sigrZe 90 bitze nakBebi ar unda
1yos.

daSifvris yvela meTodis kBasificireba SeiZleba sxvadasxva
niSnis mixedviT. kBasiFicirebis erT-erTi varianti moyvani B i1a nax.
9.2-ze
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nax. 9.2 daSifvris meTodebis kbasifikacia

9.3. simetriulli gasaRebiT daSifvris meTodi

9.31 Secvlis meTodi

Secvlis (Canacv B ebis) meTodis arsi erT all FabetSi Caweri i
sawyisi iInFormaciis simbo B oebis sxva all Fabetis simboBoebiT
garkveu i wesiT  SecvlaSi mdgomareobs. yvelBlaze martivs
warmoadgens pirdapiri SecvBlis meTodi. Ao sawyisi all Fabetis Su
simbo B oebi, rome B Ta saSuallebiTacaa Caweri Bi sawyisi informacia
callsaxad 1i1smeva Ao dasaSifri allTfabetis Su simboloebis
SesabamisobaSi. umartives SemTxvevaSi orive all Fabeti SeiZleba
Sedgebodes erTidaigive simbo B oebis nakrebisagan. magaliTad, orive
all Fabeti SeiZleba Sedgebodes rusulli all Fabetis asoebisagan.

orive all Fabetis simboBoebs Soris mocemulBi1 Sesabamisaoba
SeiZleba ganxorcielldes K sigrZis sawyisi tegstis Ty simbo B oebis
ricxviTi ekvivallentebis garkveull1 algoriTmiT gardagmnis gziT.

pirdapiri Secvlis ZiriTad nakBls warmoadgens sawyisi da
farull1 tegstis erTidaigive statistikuri maxasiTebBebi. Tu
cnobilia romell enazea Cawerili sawyisi tegsti da am enis
all fabetis simbo B oebis xmarebis SIXSIris maxasiaTebel 1,
kriptoanal itikosi xelBSi Cagdebull Setyobinebis statistikuri
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damuSavebiT daadgens orive allfabetis simboBoebs Soris
Sesabamisobas.

9.3.2 gadacv B ebis meTodebi

gadanacv B ebis meTodis arsi mdgomareobs sawyisi tegstis
Tigsirebulli sigrZis bBokebad dayofasa da TiToeulli bHRokis
Signi T garkveu R 1 algoriTmT simbo B oebis Semdgom
gadanacv  ebaSi.

gadanacv B eba miiReba geometriulli Figuris sazRvrebSi sawyisi
inFormaciis Caweris gzebis da daSifrulli informaciis wakiTxvis
gzebs Soris sxvaobis xar jze. gadanacv B ebis umartives magaliTs
warmoadgens sawyisi informaciis bHBokis matricis strigonebSi,
xo Bo wakiTxvis matricis svetebSi Cawera matricis stigonebis da
svetebis mixedviT daSifrulllt iInformaciis wakiTxva SeiZleba
moices gasaRebiT. meTodis kriptomdgradoba damokidebu ll ia
b B okis sigrZeze (matricis zomaze) magaliTad, 64 simbo B os mgone
boBokisTvis (matricis zoma 8X8) SesZBebelia gasaRebis 1,6X10°
konbinacia. 256 simbo Bos mgone bo BokisTvis (matricis zoma 16X16)
SesaZzBo gasaRebebis raodenoba 14X10%-s aRwevs. gasaRebebis
gadarcCevis amocana bollo SemTxvevisaTvis Tanamedrove
kompiuterebisaTvisac ki mniSvne Bovnad rTullia

gadanacv B ebebi  gamoiyeneba meTodSic, romelBic emyareba
hami B tonis marSrutebis gamoyenebas. am meTodis reall izeba xdeba
Semdegi bigebis Sesrullebis gziT.

bigi 1 sawyisi informacia iyofa bBokebad. Tu dasaSifri
infFormacia b B okis jerdi araa, maSin Tavisufall adgi Bas Tavsdeba
specialuri samsaxurebrivi simbo B o-Semavsebe 81 (magall iTad, *).

bigi 2. bBokis simboBoebiT ivseba cxrili, sadac bl okSi
TiToeulli simboBos rigiTi nomrisTvis gamoyofilia srulliad
gansazRvru Bi adgi Bi. (nax. 94)

bigi 3 cxrilidan simboBoebis wakiTxva xdeba erT-erTi
marSrutiT, marSrutebis ricxvis gazrda zrdis Sifris
kriptomdgradobas. marSrutebi srulldeba an TanmimdevrobiT, an
moicema K gasaRebiT.
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cxrili marSruti #1 marSruti #2
nax.9.4 8-e Bementiani cxrilis varianti da hami I tonis marSrutebi.

bigi 4, simbo B oebis daSifvrulli mimdevroba 1yofa
Tigsirebulli L sigrzZis bl okebad. L sidide SeiZll eba gansxvavdebodes
im b Bokis sigrZisagan romell zedadc bij 1-ze dayofi i iyo sawyisi
infFormacia.

gaSifvra xdeba Sebrunebulli rigiT. gasaRebis Sesabamisad
IrCeva marSruti da am marSurtis Sesabamisad ivseba cxrili.

cxrilidan simbo B oebis wakiTxva xdeba e B ementebis rigiTobis
mixedviT.

pragtikaSt didi mniSvneBloba aqvs specialluri aparaturulli
sgemebis gamoyenebas, romBebic axdenen gadanacvBebebis meTodis
reall izebas (nax. 9.5).

1 — — 0
1 — e ]
0 — l— 0
1 — e |
1 —— A |
0 — —— ]
0 — 0
1 — —— ]
0 — —— 0
1 — — 1
0 — — 0
| R — i
6 — — 1
1 — — 1
1 — — 0
1 — — 0
2 -l
daSifvra gaSifvra

nax. 9.5 gadanacv B ebebis sgema

[EEN
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sawyisi informaciis bHBokis paraleBluri orobiTi kodi
(maga B 1Tad, ori baiti) moicema sgemaze. Siga komunikaciebis xar jze
sgemaSt xorcieldeba bitebis gadaadgi Bebebi bl okis +TarglebSi.
infFormaciis bBokis gaSifvrisaTvis sgemis Sesasvlellebi da
gamosasv B el ebi adgi Bebs icvlian

gadanacv B ebebis meTodebis reall izeba advi B ia, magram gaaCniaT
ori mniSvne Bovani nak B 1. pirvell i, isini uSveben Sifrteqtis gaxsnas
statistikuri damuSavebis meSveobiT. meore, Tu sawyisi tegsti
dayofilia Ksimbo B os sigrZis bko lebad, maSin kriptoanall itikoss
Sifris gasaxsnelad sWirdeba daSifris sistemaSi K-1 bHRoki
teqsturi informaciis gagzavna, romelSic erTis garda yvela
simboB o erTnairia

9.33 daSifvris analitikuri meTodebi
inFormaciis daSifvrisaTvis SeiZlBleba gamoyenebulli iyos
analitikuri gardagmnebi. yveBaze gavrcellebullia daSifvris is
meTodebi, romBebic matricull algebrazea dafuZnebulli.

9.34 daSifvris aditiuri meTodebi

daSifvris aditiuri meTodebis arsi mdgomareobs cifrulli
kodebis mimdevrobiT agamvaSi sawyisi informaciis simbo loebis,
kodebis mimdevrobis Sesabamisad, romelic Seesabameba simbo B oebis
romeliRac kortejs. am kortelebs gamebs uwodeben. amitom
daSifvris aditiur meTodebs aseve gamirebasac uwodeben.

daSifvris mocemu b1 meTodebisaTvis gasaRebs gama warmoadgens.
aditiuri meTodebis kriptomdgradoba damokidebulia gasaRebis
sigrZeze da misi statistikuri maxasiTebBebis Tanabrobaze. Tu
gasaRebi mokBea vidre dasaSifri simbo B oebis mimdevroba, maSin
Sifroteqsti SeiZlleba gaSifrulli iyos kriptoanalitikosis mier
kvBevis statistikuri meTodebiT, rac ufro didia sxvaoba
gasaRebis sigrZesa da sawyis informacias Soris, miT ufFro maRall ia
Sifroteqstze warmatebulli 1eriSis allbaToba. Tu gasaRebi
warmoadgens SemTxveviTi ricxvebis araperiodull mimdevrobas
romBis sigrZe aRemateba dasaSifri informaciis sigrZes, maSin
gasaRebis codnis gareSe Sifrotegstis gaSifvra praqgtikullad
SeuZlebelia. 1iseve rogorc SecvBlis nmeTodebisaTvis gasaRebis
saxiT  SeiZleba gamoyenebulli Iyos araganmeorebad cifrTa
mimdevrobebi.
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pragtikaSt yvelaze gavrcellebulli 1s aditiuri meTodebia,
romel Ta safuZvels warmoadgens TsevdoSemTxveviTi ricxvebis
generatorebis (sensorebis) gamoyeneba. generatori SedarebiT patara
sigrZis sawyis informacias 1iyenebs TsevdoSemTxveviTi ricxvebis
pragtiku Bad usasrull o mimdevrobebis misaRebad.

TsevdoSemTxveviTi ricxvebis mimdevrobis misaRebad SeiZlleba
gamoyenebu B 1 iIyos kongrientulli generatorebi. am kHBasisi
generatorebi gamoimuSaveben TsevdoSemTxveviTi ricxvebis
mimdevrobas, romBebisTvisac SeiZBeba mkacrad maTematikurad iyos
gansazRvru i generatorebis 1iseTi maxasiaTebBebis, rogoricaa
periodu l oba da gamomava Bl 1 mimdevrobebis SemTxveviToba.

kongruentull i generatorebidan Tvisi simartiviT da
efeqtirobiT gamoirCeva wrFfiani generator, romellic
TsevdoSemTxveviTi ricxvebis T(i) mimdevrobas Semdegi
damokidebu B ebis Sesabamisad gamoimuSavebs

T(i+1) =(a—T(i)+c)modm

sadac ada c¢ - mudmivebia, T(i)-warmomgmnel@ i1 ricxvis saxiT
arCeu 1 sawyisi sididea

TsevdoSemTxveviTi  ricxvebis nmimdevrobis aseTi sensoris
ganmeorebis periodi damokidebulia a da c-ze. m-is mniSvne I obad
Cveue B ebriv 2°-1ia miRebuli, sadac ssityva 3BM-s sigrzea bitebSi.
generirebadi ricxvebis mimdevrobis ganmeorebis periodi mxo lod
da mxoBod maSin igneba, roca c¢ kenti ricxvia da a(mod4)=1. aseTi
geneartori marTHBac advilli SesagmmeBlia rogorc aparaturulli
saSua l ebebiT, ise programull ad.

9.4.Ria gasaRebiT daSifvris sistemebi
saidumB o gasaRebiT tradiciull daSifvrasTan erTad bollo

wlebSi ufro da ufro did aRiarebas 1Rebs Ria gasaRebiT
daSifvris sistemebi. aseT sistemebSi gamoiyeneba ori gasaRebi.
infFormacia iSifreba Ria gasaRebis meSveobiT, xo B o gaSifvra xdeba
saidum B o gasaRebis gamoyenebiT.

Ria gasaRebiT daSifvris sistemebis gamoyenebas safuzZvllad
udevs Seuqcevadi an callmxrivi Funqciebis gamoyeneba. am Funqciebs
gaaCniaT Semdegi Tvisebebi, cnobili x-Is meSveobiT martivad
ganisazRvreba y=f(x) Fungcia. magram y-is cnobi Bi1 mniSvne B obisagan
pragtikuBad SeuZBebelia x—is miReba kriptografiaSi gamoiyeneba
callmxrivi Tungciebi, romelTac saidumBo SesasvBeli (ukanakari)

ewodebaT. am Funqciebs :z parametriT gaaCniaT Semdegi Tvisebebi. z-
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Is gansazRvrisaTvis SeiZleba moiZebnos algoriTmebi E, da D,. E,-1IS
saSualebiT advi Bad miiRebaf,(x) Fungcia gansazRvris aridan yvell a
x-sTvis. aseve D, allgoriTmis meSveobiT martivad miiReba
Sebrunebull i x= f'(y) fungcia yve I a y-STvis dasaSvebi
miSvne B obidan. amave dros pragtikullad yvela z-sTvis da TiTgnmis
yvela y-sTvis dasaSvebi miSvne Bobidanf'(y)-is povna gamoTvHlebis
daxmarebiT SeuZBebelia cnobilli E'-is drosac ki. Ria gasaRebad
gamoiyeneba y, xolo dafarull isaTvis - x.

Ria gasaRebis gamoyenebiT daSifvrisas aucillebBobas ar
warmoadgens urTierTmogmed subieqtebs Soris saidumB o gasaRebis
gadacema, rac mniSvneBovnad aiollebs gadasacemi iInformaciis
kriptodacu ll obas.

Ria gasaRebiT kriptosistemebi gansxvavdebian calmxrivi
Tungciis saxeebiT. maT Soris yveBaze cnobi Bia RSA, el-hamallis da
mak-e B isis sistemebi. amJamad yve Baze efeqtur da gavrcellebull Ria
gasaRebiT daSifvris allgoriTnms warmoadgens RSA allgoriTmi,
romelmac Tavisi saxeB1 misi Semgmne Bebis gvarebis pirveli
asoebidan miitRo: Divest, Shamir da Adleman.

algoriTmi emyareba moduBuri ariTmetikis XxarisxSi ayvanis
operacias. i1s SiZBeba warmovadginoT Semdegi bijgebis mimdevrobis
saxiT.

bigi 1 airCeva ori martivi pda gricxvi. martivi ewodeba
ricxvebs, romBebic mxoBlod erTze da TavisTavze iyoFfian. am
ricxvebis sidide ar unda aRematebodes 200-s.

bigi 2 miitReban gasaRebis Ria komponenta:

n=npq.

bigi 3. ganoiTvleba ei Beris Funqgcia FormuliT:

f(p,a)=(p-D(a-1).

eilleris Tunqcia gviCvenebs I1-dann-mde dadebiTi mTeli
ricxvebis raodenobas, romfBebic urTierTmartivia n-Tan.
urTierTmartivi iseTi ricxvebia, romell Tac l-is garda sxva udidesi
saerTo gamyofi ar gaaCniaT.

bigi 4 airCeva didi martivi ricxvi, romellic urTierTmartivia
f(p,g)-s mniSvne B obasTan.

bigi 5 ganisazRvreba e ricxvi, romelBic Semdeg pirobas
akmayofi B ebs:

e*d =l(mod f (p,q)).
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es piroba niSnavs, rom e*d namravBlis f(p,q Fungciaze
ganayofis naSTi l-is tolia ericxvi aiReba Ria gasaRebis meore
komponentad. saidumBl o gasaRebad gamoyeneba d dan ricxvebi.

bigi 6. sawyisi informacia misi bunebisagan damoukideb l ad,
warmodgeni Bia ricxviT orobiTi saxiT. bitebis mimdevroba iyofa L
biti sigrZis bBokebad, sadac L _ umciresi mTel1 ricxvia
romelic akmayofi Bebs pirobas: L>log2(w+7). ToToeulli bHRoki
ganixi Beba rogorc mTeli dadebiTi ricxvi X(i), romelic [0,7-1]
intervalls miekuTvneba. amgvarad, sawyisi iInformacia warmoadgens

X(0, /=1,1ricxvebis mimdevrobas. I-s mniSvneBoba ganisazRvreba
dasaSifri mimdevrobis sigrZiT.

bigi 7. daSifrulli informacia miiReba Y(i) ricxvebis

mimdevrobis saxiT, romBebic Semdegi FormuBi1T gamoiTv leba:
Y (i) = (X(@®) (mod n).

bigi 8 informaciis gaSifvrisaTvis gamoiyeneba Semdegi
damokidebu I eba:

X{@) = (Y()) (mod n).

el-hamalis sistema eFfuZneba sasrull velebSi diskretulli
B ogariTmebis gamoTvlebis sirTulless RSA-s da el-hamalis
sistemebis ZiriTad nakBs warmoadgens moduBur ariTmetikaSi
Sromatevadi operaciebis Sesrullebis auci Beb l oba, rac
mniSvne B ovani resursebis mozidvas moiTxovs.

mak-e B isis kriptosistema iyenebs Secdomebis gamsworebe l kods.
misi reallizeba ramdenjerme ufro Cgara xdeba, vidre RSA sistema,
magram gaaCnia mniSvneBovani nakBi. mak-eBisis KkriptosistemaSi
gamoiyeneba didi sigrZis gasaRebi da miRebuli1 Sifrotegsti sawyis
teqsts or jer aRemateba.

Ria gasaRebiT daSifvris yvela meTodisaTvis maTematikurd
mkacrad araa damtkicebulli rom arsebobs NP-srulll1 amocanis
(srulli gadarCevis amocanebi) garda kriptoanallizis meTodebi. Tu
aseT1 amocanebis efeqturi gadaWris meTodebi gaCndeba, maSin aseTi
tipis kriptosistemebi diskreditirebullebi ignebian. magall iTad,
adre 1Tvleboda, rom zurgCanTis Calagebis amocana NP-srulli iyo.
anJamad cnobiBia aseTi amocanis amoxsnis meTodi, romelic
saSuallebas i1ZBeva Tavidan avici BoT srull'i gadarCeva.

9.5. kompiuterull sistemebSi kriptodacvis gamoyenebis perspeqtivebi
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ganxi Bulli meTodebis kriptomdgradoba ganisazRvreba
gasaRebis sigrziT, romelic Tanamedrove sistemebisaTvis unda iyos,
sull cota, 90 bitze meti.

gansakuTrebu Bi1 gamoyenebisaTvis saidumB os warmoadgens ara
marto gasaRebi, aramed daSifvris allgoriTmic. Sifrebis
kriptomdgradobis asamaRBebBad SeiZlleba gamoyenebulli iyos
ramdenime gasaRebi (CveuBebriv sami gasaRebi). pirveli1 gasaRebiT
daSifrulli informacia gaiSifreba meore gasaRebis meSveobiT da
a.S.

SemoTavazebu  1a daSifvris cv B adebadi algoriTmebis
gamoyeneba. am SemTxvevaSi gasaRebi aseve gamoiyeneba daSifvris
konkretull'i algoriTmis arCevisTvisac. daSifvris am mimarTulebis
ganvTarebas aferxebs aseTi daSifvris kriptomdgradobis mkacri
damtkicebis sirTulle

Ria gasaRebis gamoyenebiT daSifvris meTodebis mimzidve Il oba
mdgomareobs, uwinares yovHBisa, saidumBo gasaRebebis dagzavnis
auci BebBobis ar arsebobaSi. kompiuterulli sistemebis did
manZi Bebze gadanawi Bebull obieqtebisaTvis saidumB o gasaRebebis
dagzavna sakmaod rTulll da Srometevadi amocana xdeba Ria
gasaRebiT sistemis gavrce Beba Ferxdeba imis gamo, rom ar arsebobs
imis mtkiceba, rom srulll1 gadarCevis garda saidumB o gasaRebis
miRebis sxva SesZBeb B oba ar arsebobs.

infFormaciis kriptodacvis ganviTarebis perspeatiull
mimarTu Bebas warmoadgens steganofrafia steganofrafiis da
daSifvris komp B eqsuri gamoyeneba  mniSvne B ovnad amaR B ebs
dafarull1 infFormaciis kriptodacvas.

sakontro B o kiTxvebi:

l.ganmarteT informaciis kriptogarafiulli dacva

2. moiyvaneT infFormaciis kriptografiulli gardagmnis
meTodebis kBasifikacia da ganmarteT meTodebis arsi.

3. daasaxe B eT da daaxasiaTeT daSifvris meTodebi.

4. rogoria kompiuterull sistemebSi kriptodacvis gamoyenebis
perspeqtivebi?
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Tavi 10
kompiuterull 1 virusebi da maTTan brZo B is meganizmebi

mavBebBuri programebis da, wuprvelles yovHBlisa Vvirusebi
kompiuterull sistemaSi informaciisaTvis seriozull safrTxes
warmodgenen. am safFrTxis SeufasebBobas seriozulli Sedegebi
SeiZBleba moyves informaciis momxmareb BebisaTvis. kompiuterulli
sistemeebis SesaZlBlebBobis gamoyenebas aseve vnebs virusebis
safrTxeebis zedmeti gadaWarbebac. virusebis mogmedebis
meganiazmebis, meTodebis da maT winaaRmdeg brZo Bis saSualebebis
codna saSuallebas 1i1ZBeva efeqturad movaxdinoT virusebos
sawinaaRmdego  gmedebebis organizeba, minimumamde  daviyvanoT
dasnebovnebaTa allbaToba da maTi gmedebiT gamowveu B1 danakargebi.
termini "kompiuteruli virusi~ SemoRebulli iyo 80 wHlebis SuaSi.
mcire zomebi, swrafi gavrcellebis, gamravBebis da obieqtSi
Canergvis SesaZllebBoba (maTi dasnebovneba), sistemaze negatiuri
mogmedeba - bioBogiuri virusebis yvela es niSani axasiTebT
mavneb Bur programebsac, ris gamoc maT miiRes “kompiuterulli
virusebis~ saxe Bwodeba. virusTan erTad gamoiyeneba medicinis sxva
termoinebic: “dasnebovneba~, “saarsebo garemo~, ~profilagtika~ da
sxva.

“kompiuterulli virusebi~ _ es mcire Sesrullebadi an
interpretirebulli programebia, romBebsac gaaCniaT gavrcelebis da
TviTwarmogmnis (repBikacia) Tvisebebi kompiuterull sistemaSi.
virusebs SeuZBi1aT Seasrullon im programulli uzrunve Byofis an
monacemTa SecvBa an ganadgureba, romBebic kompiuterul
sistemebSi i1naxeba, gavrcelebis procesSi virusebs SeuzZBiaT
moaxdinon TavianTi Tavis modificireba.

10.1. kompiuterull'i virusebis kBasifikacia

amJamad msof B 10Si arsebobs 40 aTasze meti
daregistrirebulli kompiuterull1 virusi. ramdenadac Tanamedrove
mavneb Buri programebis umetesobas gaaCnia TviTgamravBebis unarti,
andenad maT xSirad miakuTvneben xo B me kompiuterull virusebs.
yve Ba kompiuterulli virusis kBasifikacia SeiZll eba moxdes Semdegi
niSnebis mixedviT:

e saarsebo garemos mixedviT,;
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e dasnebovnebis unaris mixedviT,

edestruqciulli gmedebis safrTxis xarisxis (mavneb B obis)
mixedviT,

eallgoriTmulli Fungcionirebis mixedviT.

saarsebo garemos mixedviT kompiuteruli virusebi iyofa

egselurad,

e Tai Burad,;

e CatvirTvad,

e kombinirebu lad.

qgselluri virusebis saarsebo garemos warmoadgens
kompiuterulli gselis elementebi. Fai Buri virusebi ganBagebullia
Semsru Bebad FailebSi. CatvirTvis virusebi imyofebian gare

dammaxsovrebe 1 1 mowyobi B obebis (boot-seqtorebSi) CasatvirT
seqtorebSi (areebSi). xandaxan CatvirTvis virusebs butursac
uwodeben. kombinirebuB i1 virusebi ganBagebullni arian ramdenime
saarsebo garemoSi. aseTi virusebis magaBliTs warmoadgenen
CatvirTva-Fai Buri virusebi. am virusebs SeuzBiaT ganBagdnen
rogorc magnituri diskze damgrovebe lebis CasatvirT seqtorebSi,
Ise CamtvirTavi Fai Bebis sxeull Si.

saarsebo garemos dasnebovnebis unaris mixedviT kompiuteruli
virusebi Semdegnairad iyofa

erezidentuli;

eararezidentulli.

rezidentulli1 virusebi maTi gaagtiurebis Semdeg mT B ianad an
nawi Bobriv inacvBeben saarsebo garemodan (gqseli, CamtvirTavi
seqtori, faili1) kompiuteris operatiull mexsierebaSi. es virusebi,
romBebic rogorc wesi gamoiyeneba muSaobis privillegirebulli
reJimisTvis da ganBagebullia mxoBod operaciull sistemaSt,
asnebovneben saarsebo garemos da garkveul1 pirobebis Sesrullebis
Semdeg axdenen destruqciulli Fungciis da dasnebovnebis Fungciis
realizebas. Semdeg virusebi mT HBianad toveben oOperatiul
mexsierebas, rCebian ra saarsebo garemoSi. Tu virusi aTavsebs
operatiull mexsierebaSi programas, romelBic ar asnebovnebs
saarsebo garemos, maSin aseTi virusi ararezidentullad iTvHeba

kompiuterull i virusebis destrugciuli an mavneb Buri
SesaZ 1 eb 1 obebis arsenal i sakmaod TfarTea virusebis
destruqtiulli SesaZleb B obebi damokidebuBia maTi Semgmne Bebis
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miznebze da kvaBifikaciaze, aseve kompiuterulli sistemebis
Taviseburebaze.

momxmareb B is sainformacio resursebisaTvis safFrTxis
xarixsis mixedviT kompiuterulli virusebi SeiZleba davyoT
Semdegnairad:

o uxifaTo virusebi;

o saxifaTo virusebi,

o Zal i1an saxifaTo virusebi.

uxifaTo kompiuterulli1 virusebi igmneba im avtorebis nmier,
romBebic miznad ar isaxaven kompiuterulli sistemebis rsursebs
raime ziani miayenon. maT, rogorc wesi amoZravebT Tavisi
programistull i SesaZleb B obebis gamovBena. sxva sityvebiT, aseTi
xa B xis mier kompiuterulli virusebis Segmna Taviseburi
TviTdamkvidrebis cdaa. aseTi virusebis destrugciull i zemogmedeba
daiyvaneba monitoris ekranze ubrallo testebis da naxatebis
gamotanaze, musikaBuri Fragmentebis gamoyenebaze da a.S.

magram mosaCvenebe B1 usaFrTxoebis miuxedavad aseTi garkveul
zians ayeneben kompiuterull sistemebs. pirveli, aseTi virusebi
xar gaven kompiuterulli1 sistemebis resursebs, ase Tu ise amcireben
misi Fungcionirebis efeqturobas. meore, kompiuterulll virusebi
SeiZBeba Seicavdnen Secdomebs, romBebic kompiuterulli sistemebis
inFormaciull i resursebisaTvis saxifaTo  Sedegebis momtani
SeiZBleba gaxdes. garda amisa, operaciulli sistemebis an
aparaturulli saSuallebebis modernizaciis dros adre Segmni Bma
kompiuterullma virusebma SeiZBeba migviyvanos sistemis muSaobis
saStato allgoriTmis darRvevande.

saxifaTos miekuTvnebian virusebi, roml ebic Iwveven
kompiuterull 1 sistemebis efeqturobis mniSvne Bovan dagveiTebas,
mag ram ar mivyavarT dammaxsovrebe i sistemaSi Senaxu B i

infFormaciis konfidencialurobis da mT Bi1anobis darRvavnde. aseTi
virusebis Sedegebis HBikvidacia SesaZllebelBlia materialluri da
droiTi resursebis gansakuTrebulli xarjvis gareSe. aseTli
virusebis magaBl1Ts warmoadgens 1is virusebi, romBebic ikaveben
kompiuteris mexsierebas da kavSiris arxebs, magram ar axdene
gselis muSaobis b B okirebas;, virusebi, roml ebic Iwveven
programebis gameorebis aucilebBobas, operaciulli sistemebis
gadatvirTvas an kavSiris arxebSi monacemTa gadacemis gameorebas
da asS.
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Zal 1an saxifaTod unda CavTvaBl oT virusebi, romBebic iwveven
inFormaciis konfidencialobis darRvevas, ganadgurebas, Seuqcevad
modifikacias (maT Soris daSifrullebisac), aseve 1s virusebi,
romBebic axdenen informaciaze SeRwevis bR okirebas, mivyavarT
aparaturull i saSua ll ebebis gaumar Taobamde, azarall eben
momxmareb Bos gamrTelBobas. aseTi virusebi SHBian garkveul
Tai B ebs, mexsierbis sistemur areebs, axdenen diskis Formatirebas,
IReben arasangcinirebull SeRwevas informaciaze, axedenen monacemTa
daSifvras da aS.

cnobi Bia pub Bl ikaciebi sadac naxsenebia virusebi, romlBebic
iwveven aparaturulli saSuall ebebis gaumarTaobas. navaraudevia, rom
e Beqtromeganikuri mowyobi B obebis moZravi nawi Bebi rezonansul
sixSireze, magalliTad damgroveblis poziciurobis sistemaSl,
SeiZleba daSHili1 iyos. swored aseTi relJimi SeiZlBeba Seigmnas
programa virusis meSveobiT. sxva avtorebi amtkiceben, rom
SesaZllebelia callkeull eleqtronull sgemas (magaliTad, did
integralur sgemebs) mieces intensiuri gamoyenebis redimi, rombis
drosac xdeba maTi gadaxureba da mwyobridan gamosv il a.

Tanamedrove personallur kompiuterebis mudmivi mexsierebaSi
xeBaxall1 gadaweris SesaZllebBobis gamoyenebam migviyvena 1iseTi
virusebis gaCenamde, romBebisc cvBian BIOS-is programebs, rac
1Iwvevs mudmivi dammaxsovrebe 1 1 mowyobi B obebis Seclis
auci Bebll obas.

aseve SesZBebelia kompiuteris adamian-operatoris Tsiqgikaze
zemogmedeba videogamosaxu Bebebis Sercevis meSveobiT, romelic
Cndeba monitoris ekranze gansazRvrulll sixSiriT (yoveli
ocdaxuTi kadri). am videoinformaciaSi Cadgmu li kadrebi adaminis
mier qvecnobieris doneze aRigmeva. aseTi zemogmedebis Sedegad
SesaZ l oa adamianis Fsiqgikas seriozulli ziani miadges. 1997 wells 700
1apone B 1 epi Befsiis niSnebiT moxvdnen saavadmyofoSi televiziiT
kompiuterull1 mul €tFi1 Emis naxvis Semdeg. navaraudevia, rom swored
angvarad moxda 25-e kadris Cadgemis SesaZleb Bl obebis adamianze
zemogmedebis gamocda.

Tungcionirebis allgoriTmebis SesaZBlebBobaTa Sesabamisad
virusebi SeiZleba daiyos or kNl asad:

o virusebi, romBebic gavrcellebisas ar cvBian saarsebo
garemos (Fai Bebi da seqtorebi);
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o virusebi, romBebic gavrcellebisas cvBlian saarsebo
garemos.

Tavis mxriv virusebi, romlebic ar cvBlian saarsebo garemos,
SeiZl eba daiyos or jgutfad:

o virusi- Tanamgzavrebi~ (companion);

o virusi- mat Bebi~ (worm).

virusi- Tanamgzavrebi~ ar cvBian Taillebs. maTi mogmedebis
meganizmi mdgomareobs SemsrulebeB i1 Tai Bebis asBebis SegmnaSi.
magaBiTad MS DOS-Si aseTi virusebi gmnian iseTi TaiBebisaTvis
asllebs, romlBebsac .EXE-is gafarToeba gaaCniaT. asBebs 1igive
saxeli1 eniWebaT, rac Semsrullebel Tfaillebs gaaCniaT, magram
gafarToeba icvlBeba .COM-ze. saerTo saxeBlis mgone Tailis
gaSvebis dros opraciulli sistema Sesrullebaze pirvellad
CatvirTavs gafarToebiT Tfaills .COM, romelic warmoadgens
programa viruss. Fail-virusi Semdeg uSvebs EXE-is gafaerToebiT
Tai l sac.

virusi- mat Bebi~ sanuSao sadgurze xvdebian gselidan, iTvHlian
ra virusisi dagzavnis misamarTebs qgselBis sxva abonentebTan da
axdenen virusisi gadacemas. virusi ar cvBlis Taillebs da ar
Caiwereba diskis CasatvirT seqtorSi. zogierTi virusi- matHli~ gmnis
virusis samuSao asBebs diskze, sxvebi - Tavsdebian mxollod
kompiuteris operatiull mexsierebaSi.

saarsebos garemos Semcvileli virusebis algoriTmebi
sirTullis, srullyofillebis da SeniRbvis gansakuTrebuBobiT
Semdegnairad iyofian:

o studenturi,

. "stell e~ virusebi (uxiBavi virusebi);

o poll imorfullni.

studenturs miekuTvnebian virusebi, romeBTa Semgnell ebs
daballi kvBifikacia gaaCniaT. aseTi virusebi, rogorc wesl,
ararezidntu l ebs warmoadgenen, Zall 1an advi Bad xdeba maTi1 aRmoCena
da moci Beba.

“ste N e~-virusebi da polimorfulli virusebi 1gmneba
kvaB iFiciuri specialistebis mier, romBebmac kargad ician
aparaturullt saSuallebebis da opraciulli sistemebis muSaobis
principebi, aseve gaaCniaT manganaorientirebu i sistemebis
daprogramebasTan muSaobis Cvevebi.
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“ste B e~-virusebi saarsebo garemoSi TavianT arsebobas niRbaven
dazianebul Fai Bebisken, segqtorebisaken operaciulli sistenebis
mimarTvebis xe B Si Cagdebis gziaT da axdnen operaciull i sistemebis
gadamisamarTebas informaciis aradazianebu i1 nawi B isaken. virusi
rezidentulls warmoadgens, IniRbeba operaciulli sisitenis
programis qveS da SeuZBia gadaadgiBdes mexsierebaSi. aseTi
virusebi aqtiurdebian wyvetis warmoSobis dros, asrulleben
garkveul gmedebas, maT Soris SeniRbvis mxriv, da mxoBlod amis
Semdeg gadaecema marTva operaciulli sistemebis progranmebs,
romlebic am wyvetas amuSaveben. “stelle~-virusebs gaCniaT unari
SeewinaaRmdegon rezidentull antivirusull saSual ebebs.

poRimorfull virusebs ar gaaCniaT mudmivi amomcnobi ggutfebi
— signaturebi. Cveu Bl ebrivi virusebi saarsebo garemos dazianiebis
Tfagtis amosacnobad dazianebull obieqtSi aTavseben speciallur
orobiT mimdevrobas an simbo B oebis mimdevrobas (signeturas),
romelic callsaxad axdens dasnebovnebulli Taillis an seqtoris
idenTificirebas. signeturebi gamoiyeneba virusis gavrcelebis
etapze imisaTis, rom Tavidan ignas aci Bebulli erTidaigive obieqgtis
mravall Jeradi dasnoveneba, ramdenedac obieqtis mravall Jeradi
dasnevobanobis dros mniSvneBovnad izrdeba virusus aRmoCenis
all baToba. ganSeniRvbadi niSnebis Tavidan moSorebisaTvis
poRlimorfullt virusebi 1iyeneben virusis sxeulis daSifvras da
programis daSifvris modifikacias. aseTi gardagmnebis xarjze
polimorfull virusebs kodebis damTxveva ar gaaCniaT.

nebismieri viruss, misi gansazRvrull kBasTan mikuTvnebisagan
damoukidebBad, wunda gaaCndes sami  Ffunqcionalluri bl oki:
dasnebovnebis boki (gavrce B ebis), SeniRbvis b B oki da
destruqciulli mogmedebebis Sesrullebis bBRoki. TFungcionallur
b B okebad dayofa niSnavs, rom gansazRvrull bl okebs miekuTvnebian
virusis programis brZanebebi, romBebic sami Funqciidan erT-erT
asru ll ebs virusis sxeu B Si brZanebebis adgi I mdebareobis
miuxedavad.

virusze marTvis gadacemis Semdeg, rogorc wesi, srulldeba
SeniRbvis bR okis gansazRvrull1 Funqciebi. magall iTad, xorciedeba
virusis sxeullis gaSifvra Semdeg virusi axorciellebs
dausnebovebe I saarsebo garemoSi Canergvis Tfungcias. Tu virusma
unda Seasrull os destrugtiull1 gnedebebi is srull deba an upirobod
an garkveu 1 pirobis Sesru llebis Semdeg.
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virusis muSaobas yove B Tvis icavs SeniRbvis b B oki. amn dros

srulldeba, magaliTad, Semdegi mogmedebebi: virusis daSifvra (Tu
daSifvris fungcia realizebullia), Faillis Secvlis Zveli1 TariRis
aRdgena, Tailis atributebis aRdgena, operaciulll sisitenis
cxrilis koregtireba da sxva.

virusis boBo brZanebiT sruldeba dasnebovnebulli TaiBebis
Sesrullebaze gadasvBlis an operaciulli sistemis programebis
Sesru B ebis brZaneba.

cnobil  virusebTan muSaobis mosaxerxebBad gamoiyeneba
virusebis katal ogi. katal ogSi moTavsebu B i1a virusis standartulli
Tvisebebis Sesaxeb Semdegi monacemebi: saxel 1, sigrie,
dasanebovnebu B1 Fai Bebi, Fai BSi Canergvis adgi b1, dasnebovnebis
meTodi, rezidentulll virusebisaTvis operatiul mexserebaSi
Canergvis xerxi, gamowveu Bi1 efeqtebi, destrugciull1 Fungciebis da
Secdomebis arseboba (ar arseboba). virusebis aRwerisas
kata Bl ogebis arseboba mxo 0 od gansakuTrebu i Tvisebebis
miTiTebis saSuallebas 1ZBeva, tovebs ra standartull Tvisebebs da
gmedebebs.

10.2.Fai Buri virusebi

10.2.1. Fai Buri virusebis stugqtura

TfaiBuri virusebis Canergva SeiZlleba moxdes mxollod
Sesasrullebel Tai BebSi: mbrZaneb Bur fai BebSi (Fai Bebi, romlebic
Sedgeba operaciull1 sistemis brZanebebisagan), TviTdamaarqgivebell
Tai B ebSi, manganur kodebSi samomxmareb B o da sistenur
programebSi, aseve dokumentebSi (cxri B ebSi), romll ebsac
makrobrZanebebi aqvT. amitom aseTi1 dokumentebi (cxrilebi) SeiZleba
ganvixi BoT rogorc Sesasrullebel i Tai lebi.

Tnamedrove personalluri kompiuteebis [IBM-sTvis virusi
SeiZleba Cainergos Semdegi tipis Tai BebSi: sabrZanebo +Tai BebSi
(BAT), CasatvirT draiverebSi (SYS), programebSi manganur (orobiT)
kodebSi1 (EXE, COM), Word-is dokumentebSi (DOC) 6.0 da ufro maRal i
versiiT, EXCEL-is (XLS) cxrillebSi. makrovirusebi SeiZleba
Cainergos sxva FTai BebSic, romBebic makrobrZanebebs Seicaven.

Tfailuri virusebi SeiZBleba ganTavsdnen dasnebovnebulli
Tai Bebis dasawyisSi, SuaSi da bo B oSi (nax. 10.1)
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nax. 10.1 virusebis Fai B Si gan B agebis variantebi.

dasnebovnebu 1 Fai Bis sxeul Si virusis ganBagebis adgilis
miuxedavad fai l ze marTvis gadacemisas pirvellad srulldeba virusis
brZanebebi.

Tfai B is dasawyisSi virusi inergeba samidan erT-erTi XxerxiT.
maTgan pirveli1 mdgoamreobs Tailis dasawyisis mis boBoSi
gadaweraSi, xolo gaTavisuflebull adgilas iwereba virusi. meore
xerxi gulisxmobs virusis da dasnebovnebulli Ffailis operatiul
mexsierebaSi wakiTxvas, maT erT +Taillad gaerTianebas da Tailis
adgi Bas mis Caweras. mesame Xxerxis dros virusiT dainFicireba
iwereba Tailis dasawyisSi SigTavsis SenarCunebis gareSe. am
SemTxvevaSi dainficirebulli fai b1 xdeba Sromisuunaro.

SuaSi virusi SeiZlBeba Caiweros aseve sxvadasxva xerxiT. Faili
SeiZBleba gaiwios, xolo gamoTavisuFBebull adgillas SeiZlleba
Caiweros virusi. virusi SeiZlBeba Cainergos failis SuaSi failis
Im  monakveTis SenarCunebis gareSe, romBis adgillzec virusi
moTavsda. arsebobs +Taillis SuaSi Canergvis ufro egzotikuri
xerxebic. magalliTad, virusi “Mutant~ iyenebs TFaillis callkeulli
monakveTebis SekumSvis meTods, amasTan T¥ailis sigrZe virusis
Canergvis Semdeg SeiZlBeba ar Seicvall os.

yve Baze xSirad virusis Canergva failis bo Bl os xdeba. amasTan,
Iseve rogorc virusis SuaSi Canergvis dros, pirveli1 brZanebebi
icvileba virusus sxeu ll ze gadasv 1 is brZanebebiT.

1022 Fai Buri virusis muSaobis algoriTmi
Tfailuri virusis mravallgvarobis miuxedavad  SeiZlleba
gamoiyos maTi Sesrullebis mogmedeba da mimdevroba, romBebic Tan
axBavs am kBasis didi umravBesobis reallizacias. aseTi
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ganzogadoebu i algoriTmi SeiZBeba warmodgeniBi 1yos Semdegi
bi gebis mimdevrobisa saxiT:

bigi 1 rezidentulli virusi amowmebs dainficirebullia Tu ara
operatiulli mexsiereba da auci BlebBobis SemTxvevaSi ainficirebs
mas. ararezidentulli virusi eZebs dauinficirebull Taillebs da
asnebovnebs maT.

bigi 2 im TFailSi sadac Canergilia virusi srulldeba
programis samuSao unaris SesanarCunebel i1 mogmedeba (programis
pirve B 1 baitebis aRdgena, programis misamarTebis awyoba da sxva).

biki 3. Tu sruldeba Sesabamisi pirobebi xorciel deba virusis
destruqciulli Fungcia

bigi 4 programis marTva gadaecema Taills, sadac imyofeba
virusi.

konkretull i virusebis rell izebis dros mogmedebaTa
SemadgenBoba da maTi Tanmimdevroba SeiZBeba gansxvavdebodes
moyvani B'i aBlgoriTmisagan.

10.2.3. makrovirusebis Taviseburebani

Tfailur virusebs Soris gansakuTrebulli adgilli uWiravT
makrovirusebs. makrovirusebi warmoadgenen makroenaze daweril
mavneb Bur programebs, romBebic agebullia tegstur redagtoriebSi,
eleqgtronull cxrillebSi da sxva

konkretull sistemaSi (redagtoriaSi) virusis arsebobisaTvis
auci Bebelia, rom masSi agebulli makroenas hgondes Semdegi
SesaZ 1 eb 0 obant:

e konkretull1 fail Tan makroeanze agebulli programis bmull 1,

e erTi Failidan meoreze makroprogranmis kopireba;

o momxmareb B is Caurev Bl ad makroprogramebSi marTvis miReba.

aseT pirobebs akmayofi Beben redagtorebi MS Word, MS Office,
Ami Pro, cxriBluri procesori MS Excel. an sistemebSi gamoyenebu l ia
makroenebi Word Basic da Visual Basic.

Tallebze, romBebsac makroprogramebi Seicaven, garkveuli
mogmedebis Catarebis Semdeg (gaxsna, Senaxva, daxurva da aS)
avtomaturad srulldeba Tailebis makroprogramebi. amasTan marTvas
IReben 1s makrovirusebi, romBebic agtivobas inarCunebs 1gamde,
vidre agtiuria Sesabamisi redagtoria (procesori). amitonm
“dasnebovnebu l redagtoriaSi (procesorSi)~ sxva Fai liT muSobisas

iIsic iInFicirdeba aqg gamoikveTeba dainFiqgciebis meganizmis mixedviT
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rezidentull virusebTan anallogia MS Office-is dasnebovnebulli
faiBlebi marTvis misaRebad, rogorc wesi, 1iyeneben moyvanilli
xerxebidan erT-erTs:

1) virusSi arsebobs avtomakrosi (dokumentis, cxrilis
gasxnisas avtomaturad sru ll deba);

2) virusSi ganawiBlebullia standatulli makrosebidan erT-
erTi, romellic srulldeba menius gansazRvru li1 pungtis SerCevisas;

3) virusis makrosi avtomaturad iZaxeba Sesru lebaze
gansazRvru i kBaviSis an kBaviSTa kombinaciis akrefFisas.

pirve Bl 1 makrovirusi Win Word. Concept , rome B mac daasnebovna
Word-1s dokumentebi, gamoCnda 1995 welis zafxullSi. am virusis
mavneb Buri TFungcia mdgomareobs Word-is tegsturi redagtoris
dokumentebis Formatis Fai Buri stillebis FormatiT SecvlaSi. sxva
makrovirusi Win Word Nuclear ukve arc ise uwyinaria. 1S axdens
frazis miweras birTvulli gamocdebis akrZallvis moTxovniT,
rome l sac safrangeTi atarebs wynar okeaneSi. garda amisa, es virusi
yoveBwlRiurad 5 aprills cdillobs miSvneBovani sistenuri
Tai B ebis mospobas.

10.3. CatvirTvadi virusebi

CatvirTvadi virusebi asnebovneben drekadi diskebis CatvirTvad
(Boot) seqtorebs da Boot —seqtorebs an myari diskebis Master Boot
Record (MBR)-s (nax.7.2).

CatvirTvadi virusebi rezidentu B ebs warmoadgenen.
dasnebovneba xdeba diskidan operaciull i sistemis CatvirTis dros.

kompiuteris CarTvis Semdeg misi muSaobis kontroli
xorcie bl deba programiT, romeBic Caweri ll ia mudviv dammaxsovrebe ll
mowyobi BobaSi. Tu  Semowmeba warmatebiT dasrullda, maSin
xorciel deba drekadi an myari diskidan pirveli esqtoris wakiTxva.
CatvirTvis diskmzidis gamoyenebis rigiToba miecema momxmarebells
Setup programis meSveobiT. Tu diski, saidanac xdeba operatiulli
sistemnis CatvirTva dasnebovnebullia CatvirTvadi virusiT, maSin
Cveu Bebriv srulldeba Semdegi bi jebi:

bigi 1 dikis pirveli seqtoridan wakiTxull1 CatvirTvadi
virusi (an virusisi nawi Bi1) i1Rebs marTvas, amcirebs operatiulli
mexsierebis Tavisufali mocull obas, diskidan kiTxuBobs virusis
sxeull s
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bigi 2 virusi TavisTavs gadawers sxva Oil-is areSi, ufro
xSirad — mexsierebis maRall misamarTebSi.

bigi 3 yendeba wyvetis aucillebeli1 veqtorebiU(rezidentulli
virusi).

bigi 4. garkveulli pirobebis Sesrullebis Semdeg xorciell deba
destruqciull i gmedebebi.

bigi 5 xdeba Boot-seqtorebis kopireba operatiull mexsierebaSi
da mas gadaecema marTva.

Laleméo 1 | byimde 2
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nax. 10.2 CatvirTvadi virusis ganTavseba diskze.

Tu virusi agqtivizirebulli iyo drekadi diskidan, maSin xdeba
misi Cawera myari diskis CatvirTvad seqtorSi. agtiuri virusi
mudmivad imyofeba operatiull mexsierebaSi, asnebovnebs yvella
drekad disks da ara mxo Bod sistemur diskebs.

muSa drekadi diskebis CatvirTvadi virusiT inFficireba
gaTvliBia kompiuteris operatiulll mexsierebis CatvirTvis dros
momxmareb Bis mcdar mogmedebebze. Tu dadgeniBia operatiulli
mexsierebis CatvirTvis aseTi mimdevroba Tavidan drekadi diskidan
Semdeg — myaridan, maSin drekadi diskis arsebobisas damgrovebe I Si
waikiTxeba drekadi diskidan pirvell seqtori. Tu diski
dsnebovnebu I i 1yo, maSin es sakmarisia kompiuteris
inFicirebisaTvis. aseTi situacias adgilli ufro xSirad agvs
opetatiulli nmexsierebis gadatvirTvis dros “dakidvis~ Sesvlis
Semdeg an kompiuteris gaumarTaobisas.

10.4. virusebi da operaciull 1 sistenmebi

programa-virusebi igmneba garkveulli1 tipis kompiuterebisaTvis,
romBebic konkretulli operaciulli sistemebiT muSaoben. erTi
operaciull 1 sisitemisaTvis Segmni Bia aTasobiT virusi. magaliTis
saxiT SeiZ 0l eba moviyvanoT MS DOS-is operaciulli sistema, romellic
dayenebu B 1a lOM—-ze Tavsebad personallur kompiuterebze.
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Unix-i1s, OS/2-1s da Windows-is operaciulli sistemebisaTvis da
zogireTi sxva operaciulli sistemebisaTvis cnobillia mncire
raodenobis virusebi. operaciull i sistemis mimzidve l oba virusebis
Segmne B TaTvis Semdegi FaqtorebiT ganisazRvreba:

e operaciull1 sistemebis gavce l ebadoba;

e Cadgmu li1 antivirusulli meganizmebis ar arseboba;

e SedarebiTi simartive;

e eqgsp Buataciis xangrZll ivoba.

yveBla moyvaniBli TFfagtori damaxasiaTebeBia MS DOS-sTvis.
antivirusull1  nmeganizmebis arseboba, sistemis sirTulle da
eqgsp Buataciis SedarebiT mcire vada virusebis Segmnis amocanas
rTullad gadasawyvets xdis. amitom Windows-is da OS/2-isTvis
virusebis avtorebi xSirad arCeven am operaciulli sistemebidan
kargad cnobi i1 MS DOS-s gamoyenebas virusebis Casanergad.

MS DOS-is mTavar nakBs warmoadgens nebismieri agqtiuri
programis srul da ukontrollo SeRwevis SesaZ bl eb l oba
kompiuteris yvella sistemur resursTan, maT Soris TviT
operaciull i1 sistemis modullebis CaTvliT.

10.5. virusebTan brZo B is meTodebi da saSuall ebebi

virusebis masobrivma gavrcelebam, kompiuterull sistemebis
resursebze maTi zegmogmedebis seriozu ll obam gamoiwvia specialluri
antivirusull1 saSuallebebis da meTodebis Segmnis da gamoyenebis
aucilebBloba antivirusulli saSuallebebi gamoiyeneba Semdegi
amocanebis gadasawyvetad:

e kompiuterull sistemebSi virusis aRmoCena;

e programa-virusebis muSaobis dab I okva;

e virusebis zemogmedebis Sedegis aRmoFxvra;

virusebis aRmoCena sasurve I 1a moxdes maTi danergvis stadiaze,
an yove l SemTxvevaSi, maTi destruqgciulli fungciebis
ganxorciellebis dawyebande. aucillebeBlia avRniSnoT, rom ar
arsebobs antivirusulli saSuallebebi, romBebic yvela SesaZzllo
virusis aRmoCenis garantias iZBvian. virusis aRmoCenisas
auci Bebel1a maSinve Sewydes programa-virusis muSaoba imisaTvis,
rom moxdes misi zemogmedebisagan gamowveu B1 zarall is minimizacia

virusebis zemogmedebis aRmofxvra ori mimarTiBebiT
mimdimareobs:

e Vvirusebis moSoreba;
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e Taillebis da mexsierebis areebis aRdgena (Tu es
auci Bebel i1a).

sistemis aRdgena damokidebuBia virusis tipze, aseve
destruqciu lli mogmedebis dawyebis mimarT virusis aRmoCenis drois
momentze. dubBirebulli infFormaciis gamoyenebis gareSe
inFormaciis aRdgena SeusrullebelBi 1igneba, Tu danergvis dros
virusebi ar inarCuneben im inFformacias, romBis adgiBasac isini
Tavsdebian mexsierebaSi, aseve Tu destruqciulli mogmedebebi ukve
dawyebu B 1a da isini iTvaliswineben informaciis Secvlas.

virusebTan sabrZzollvell ad gamoiyeneba programebi da
aparatorulli saSuallebebi, romBebic garkveuli1 mimdevrobiT da
kombinaciebiT gamoiyeneba, gmnian ra virusebTan brZolis meTodebs.
SesaZllebel ia gamoiyos virusebis aRmoCenis meTodebi da maTi
aRmofxvris meTodebi.

10.5.1 virusebis aRmoCenis meTodebi

cnobi B ia virusebis aRmoCenis Semdegi meTodebi:

e skanireba;

e cvililebebis aRmoCena;

e evristikulli analizi;

e rezidentulli mcve Bl ebis gamoyeneba;

e programebis vagcinacia;

e virusebisagan aparaturull-programuli dacva.

skanireba — es virusebis aRmoCenis yveBaze martivi meTodia.
skanireba xorcie B deba programa-skaneris mier, romellic
aTvallierebs Taillebs virusis amomcnobi nawiBis - signaturis
aRmosaCenad. programa aFigsirebs ukve cnobi 01 virusebis arsebobas,
poRlimorfullil virusebis garda, romBebic iyeneben virusis sxeulis
daSifvras, chlian ra TiToeull jerze signaturs. programa-skanerebs
SeuZ B 1aT Seinaxon ara cnobi Bi1 virusebis signaturebi, aramed maTi
sakontro bl o jamebi. programa-skanerebs xSirad SeuZBiaT waSallon
aRmoCeni B 1 virusebi. aseT programebs po I igamebs uwodeben.

skanirebis meTodi misaRebia virusebis, signaturebis, romlebic
ukve gamoyofiBia da mudmivebs warmoadgenen, aRmosaCenad. meTodis
efeqturad gamoyenebisaTvis saWiroa axalli virusebis Sesaxeb
cnobebis regularull i1 ganax ll eba.
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cvililebebis aRmoCenis meTodi efuZneba programa-revizorebis
gamoyenebas. es programebi gansazRvraven da imaxsovreben diskze
yvela im ares, romelB Sic Cveullebriv ganBagdebian xo BIme virusebi.
program-revizorebis periodulli Sesrullebisas xdeba Senaxulli
maxasiTeb Bebis da diskis areebis gakontrolebiT miRebulli
maxasiTeb Bebis Sedareba. reviziis Sedegis mixedviT programa
gascems monacemebs virusis savaraudo arsebobis Sesaxeb.

Cveullebriv  programa-revizorebi Iimaxsovreben speciallur
TfaiBebSi mTavari CatvirTvis Canawerebis nimuSebs, Bogikuri
diskebis CatvirTull seqtorebs, yvelBla kontroBlirebadi Tailis
maxasiaTeb Bebs, defeqturi kHBasterebis katalogebs da nomrebs.
aseve SeuZbBiaT gaakontroBlon dadgmulli operatiull1 mexsierebis
mocu B oba, kompiuterTan mierTebuli diskebis raodenoba da maTi
parametrebi.

meTodis mTavar Rirsebas warmoadgens yvela tipis virusis,
aseve axall'i ucnobi virusebis aRmoCenis SesaZllebBoba. srullyofili
programa-revizorebi aRmoaCenen xo Bme “stel e~-virusebsac Ki.

an meTods nakB ic gaaCnia. programis saSuallebiT SeuZlBebelia
ganisazRvros virusi im TFailebSi, romBebic sistemaSi ukve
dasnebovnebu Bebi  xvdebian. virusebis aRmoCena mxoBod maTi
sistemaSi gamrav Bebis Semdeg xdeba.

programa-revizorebi gamousadegaria dasnebovnebu B i
makrovirusebis aRmosaCenad, ramdenedac dokumentebi da cxri Bebi
Zal 1an xSirad icvlleba

virusebis aRmosaCenad evristikulli anallizis gamoyeneba
SedarebiT ax Baxans daiwyes. iseve rogorc cvililebebis aRmoCenis
meTodi, mocemu i meTodic saSuallebas iZBeva ganisazRvros ucnobi
virusebi, magram ar moiTxovs Fai Buri sistemis Sesaxeb informaciis
Sekrebas damuSavebas da Senaxvas.

evristikulli anallizis arsi mdgomareobs virusebis SesaZlo
saarsebo garemos SemowmebaSi da maTSi im brZanebebis (brZanebaTa
JguTis) aRmoCenaSi, romBebic virusebisTvisaa damaxasiTebeli.
aseTl brZanebebi SeiZl eba 1yos operatiull mexsierebaSi
rezidentulli modullebis Segmis brZaneba, opratiulli sistenis
gverdis avlliT diskTan pirdapiri mimarTebis brZanebebi.
evristikulli analizatorebi TaillebSi an CasatvirT seqtorebSi
“saeWo~ brZanebebis aRmoCenisas gascemen Setyobinebas SesaZllo
dainficirebis  Sesaxeb. aseTiI Setyobinebis miRebis  Semdeg

auci Bebellia guldasmiT Semowmdes dasnebovnebulli Taillebi an
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CasatvirTi seqtorebi yvella xelT arsebulli antivirusuli
saSuallebiT. evristikulit analizatori arsebebobs, magaBliTad
antivirusull programa Doctor Web-Si.

rezidentulli mcvellebis gamoyenebis meTodi emyareba 1iseTi
programebis gamoyenebas, romBebic mudmivad imyofebian kompiuteris
operatiul mexsierebaSi da Tvallyurs adevneben danarCeni
programebis yve B a mogmedebas.

romeme programis mier saeWwo mogmedebis Serullebis dros
(CasatvirT seqtorSi Canaweris gakeTebis mimarTvis, operatiul
mesxierebaSi rezidentulli modullis moTavsebisas, Seferxebis xel Si
Cagdebis dros da aS) rezidentulli mcvel1 gascems Setyobinebas
momxmarebe B ze. programa-mcvels SeuZBia CatvirTos Sesrullebaze
sxva antivirusuli programebi “saeWo~ programebis Sesamowmeb Nad,
aseve garedan Semosulli yvela Tailis gasakontrolleblad
(gadaadgi B ebadi diskebidan, gseliT).

mocemu 1 meTodis mniSvneBovan nakls warmoadgens cru
gangaSebis mniSvneB ovani procenti, rac momxmarebels muSaobaSi
uSBlis xells, 1iwveves gaRizinebas da rezidentulli mcvellebis
gamoyenebaze uaris Tgmis survills. rezidentulli mcvelis magaliTs
warmoadgens programa Vsafe, romelBic Sedis MS DOS-is
Semadgen 0 obaSi.

programebis vaqcinaciis qveS igulisxmeba maTi mT lianobis
gasakontrolebBad specialluri modullis Segmna. Fai Bis mT B ianobis
maxasiaTeb l ad Cveullebriv gamoiyeneba sakontrollo Janmi.
vagcinirebulli  Ffaillis inficirebis dros, kontrolis moduli
aRmoaCens sakontroBlo jamis cvlillebas da amis Sesaxeb acnobebs
momxmarebe Bs. meTodi yvela virusis aRmoCenis saSuallebas i1ZHeva,
maT Soris ucnobebis, stele~-virusebis garda.

virusebisagan dacvis yvelBlaze saimedo meTods warmoadgens
aparatorull-progranuli antivirusulli saSuallebebis gamoyeneba.
amJamad personalluri kompiuterebis dacvisTvis  gamoiyeneba
specialluri kntroliorebis da maTi programulli uzrunve Blyofa.
kontroBliori yendeba gafarToebis budeSi da kavSiri aqvT
kompiterull saburavTan. es mas saSuallebas aZlevs akontrolos
diskur sistemasTan yveBla mimarTva. kontroBlioris programull
uzrunve B yofaSi xdeba  diskebze Im  areebis damaxsovreba,
romBebzedac cvBilleba muSaobis Cveullebriv reJimebis dros
dauSvebe B 1a. amgvarad, SesaZllebelBia mTavar CasatvirT Canaweris
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cvililebaze, CasatvirTi seqtorebze, Taillebis konfiguraciaze,
Sesrullebad Tai Bebze da sxva dacvis dayeneba.

akrzallulli mogmedebebis Sesrullebis dros nebismieri
programull i kontroliori momxmarebe B ze gascems  Sesabamis
Setyobinebas da axdens personaluri kompiuteris b B okirebas.

aparaturull -programu il antivirusul saSua l ebebs
programu l Tan SedarebiT rigi upiratesoba gaCniaT:;

e mudmivad muSaoben;

e axdenen yvella virusis aRmoCenas, maTi meganizmisagan
damoukideb l ad;

e axdenen nebadaurTvel i1 qgmedebebis bHBokirebas, romlebic
virusebis an arakvalificiebullt momxmareb Bis muSaobis Sedegs
warmoadgens.

an saSuallebebs erTi nakBi1 agvT - personalluri kompiuteris
apataturulli saSua l ebebze damokidebu I eba. ukanaskne I Ta
cvhilebas mivyavarT kontroBioris Secvlis auci lebll obande.

virusebisagan aparaturull-programnulli  dacvis, magaliTad
SeiZ B eba gamodges Sheriff komp B egsi.

1052 virusiT dainficirebis Sedegebis aRmofxvris meTodebi

virusiT dainficirebis Sedegebis aRmofxvris procesSi
xorcieldeba virusebis moSoreba, aseve Tailebis da mexsierebis
areebis aRdgena, romBebSic imyofebodnen virusebi. arsebobs
virusiT dainficirebis Sedegebis antivirusulll programebiT
aRmofxvris ori meTodi.

pirve 1 meTodi varaudobs cnobi Bi1 virusebis Semdeg sistemis
aRdgenas. virusis momSorebe 1 programa-fagas SemmuSvebe Bma unda
Icodes virusis stuqtura da misi saarsebo garemoSi ganTavsebis
maxasiaTeb 0 ebi.

meore meTodi ucnobi virusebiT dainFicirebulli fai lebis Dda
CamtvirTavi seqtorebis aRdgenis saSuallebas 1i1ZBeva. Taillebis
aRsadgenad aRdgenis programam winaswar unda SeimuSavos da
Seinaxos Taillebze 1s informacia, romelic virusis ar yofnis
pirobebSia miRebu B 1. dausnebovnebu i Fai Bis Sesaxeb informaciis
gonisas da virusis Sesxeb zogadi muSaobis principis monacemebis
gamoyenebiT xdeba faiBis aRdgena. Tu virusma gamoiwvies Tailis
Seugcevadi cvBilleba, maSin aRdgena SesaZlebeBlia mxolod
sarezervo asBis gamoyenebiT an distributividan, maTi ar qonis
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dros arsebobs mxoBod erTi gamosavalli — ganadgurdes failli da
moxdes misi xe B 1T aRdgena

Tu antivirusull programas ar SeuZBia aRadginos mTavari
CasatvirTi Canaweri an CasatvirTi segtorebi, maSin amis gakeTeba
xel1T unda vcadoT. warumateb I obis SemTxvevaSi unda
davaformatoT diski da davayenoT operatiull1 sistema

arseboben virusebi, romBebic kompiuterSi moxvedrisas misi
operatui Bi1 sistemis nawi B1 xdeba. Tu ubralod movaSorebT aseT
virusebs, maSin sistema Sromisuunaro xdeba.

erT-erT aseT viruss warmoadgens One Half virusi. kompiuterSi
CatvirTvisas virusi TandaTan axdens myari diskis daSifvras. ukve
daSifrulli seqtorebisadmi mimarTvis dros One Half virusi xelSi
igdebs mimarTvas da axdens informaciis gaSifvras. virusis
moSoreba migviyvans diskis daSifrulli nawilBis gamoyenebis
SeuZ B eb B obamde. aseT1i virusis amoRebisas auci Bebell ia Jer moxdes
diskze informaciis gaSifvra. amisaTvis aucillebelia virusis
mogmedebis megnizmis codna.

10.6 kompiuteru i sistemebis virusebiT dainficirebis
profi Bagtika

imisaTvis rom momxmarebe Bma daicvas kompiuteri virusebis
zemogmedebebisagan, mas upirve Bles yovlisa unda hgondes warmodgena
virusebis mogmedebis meganizmze, rom adekvaturad Seafasos
kopiuterulli  sistemebis SesaZlebBebBoba da dasnebovnebis
Sedegebi. komiuterull sistemebSi muSaobis usafrTxoebis mTavar
pirobas ki warmoadgens rigi wesis dacva, romBebic pragtikaSi
arian aprobirebu Bni da aCvenes TaviaTi maRalli efeqturoba.

pirvel i wesi.  kanonieri oficialluri gziT miRebulli
programu 1 produgtebis gamoyeneba.

piratull asBebSi virusebis arsebobis allbaToba bevrjer ufro
maRa ll 1a, vidre oficiallurad miRebull programull uzrunve 1yoTfaSi.

meore wesi. inFormaciis dubl ireba

pirvel rigSi  aucilebelia programullt uzrunvellyoTfis
distributulli matareb Bebis Senaxva. amasTan matareb l ebze Canawert,
romBebic am operaciis Sesru ll ebas uSvebs, unda 1yos
SeZ B ebisdagvarad dab B oki Bi. gansakuTrebiT unda gavufrTxi BdeT
samuSao InfFormaciis Senaxvas. sasurvelia regularullad Seigmnas
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sanuSao  Fai Bebis aslebi informaciis gadatanad manganur
matareb B ebze Canawerisagan dacviT. Tu 1igmneba asBi uZrav
matarebe B ze, maSin sasurvel ia i1s Seigmnas sxva gare dammaxsovrebe il
mowyobi B obaze an kompiuterze. kopireba xdeba an mT Biani Faibis,
an mxolBlod cvBilebis Semtanis. bolBo varianti misaRebia,
maga B 1Tad, monacemTa bazaze muSaobisas.

mesame wesl. regularufll ad gamoviyenoT antivirusull i
saSua B ebebi. samuSaos dawyebis win mizanSewoni Bia programa-
skaneris da programa-revizoris Sesrulleba (Aidstest da Adinf). unda
xdebodes antivirusu b1 saSuall ebebis regularulli1 ganax il eba.

meoTxe wesi. gansakuTrbulli sifrTxilea saWiro informaciis
axa 1 gadaadgi Bebadi matarebBebis da axall1 fai Bebis gamoyenebis
dros. axali diskebi aucilebBad unda Semowmdes CatvirTvadi da
Tfai Buri virusebis arsebobaze, xol o miRebulli failebi — FaiBuri
virusebis arsebobaze. Semowmeba xorciel deba programa-skaneris da
Im programebis meSveobiT, romBebic axorcielleben evristikul
anal izs (Aidstest, Doctor Web, AntiVirus). Sesru B ebadi failis pirveli
Sesru lebisas gamoiyeneba rezidentulli mcvellebi. miRebuli
dokumentebiT da cxrilebiT muSaobisas mizanSewoni B ia aikrZallos
makrobrZanebebis Sesrulleba saSuallebebiT, romBebic Cadgmullia
teqstur da cxrillur redagtorebSi (MS Word, MS Excel) am Ffai Bebis
srulli Semowmebis damTavrebamde.

mexuTe wesi. ganawi Bebu l sistemebSi an ko Beqtiuri moxmarebis
sistemebSi muSaobisas mizanSewoni B 1a axal i Semcvileli
inFormaciis matarebBebi da sistemaSi Sesayvani axall1 Tai lebi
Semowmebu B1 1yos am mizniT specialurad gamoyofill kompiuterze.
mizanSewoni B i1a amisaTvis gamoyenebu B 1 1Iyos sistenis
administratoris an informaciis usafrTxoebaze pasuxismgebelli
piris avtomatizirebulli samuSao adgilli. mxoBlod diskebis da
Tfai Bebis yovelmxrivi antivirusulli Semowmebis Semdeg SeiZleba
Isini gadaeces sistemis momxmareb N ebs.

meeqvse weesi. Tu inFormaciis Canaweris gakeTeba araa
gansazRvru i matarebell ze, maSin unda daibBokos am operaciis
Sesrulleba 35 diumis magnitur diskze amisaTvis sakmarisia gaixsnas
kvaradut Bi xvreli.

yve Ba moyvani Bi rekomendaciis mudmivi Sesrulleba SesaZlebells
gaxdis mniSvne B ovnad Semcirdes programull i virusebiT
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dasnebovnebis allbaToba da daicaven momxmarebe B is informaciis
Seugcevadi danakargebisagan.

gansakuTrebiT pasuxsageb sistemebSi virusebTan brZo B isaTvis
auci Bebelia gamoyenebu B 1 1Iyos aparatorull-programu i
saSua l ebebi1 (maga Bl iTad, Sheriff).

10.7 kompiuteris virusiT dasnebovnebis aRmoCenisas momxmareb B is
qcevebis rigiToba

profi Bagtikis yvela wesis skurpulozuri Sesrullebis drosac
ki kompiuteris kompiuterulli virusebiT dasnebovnebis srulli
gamoricxva SeuZlBebelBia. Tu virusma mainc SeaRwia kompiuterull
sistemaSi, maSin misi arsebobis Sedegebi SeiZHBeba minimumamde 1yos
dayvani b1, Tu mogmedebaTa garkveull rigiTobas davicavT.

kompiuterull sistemaSi virusis arsebobis Sesaxeb SeiZlleba
vinsje B oT Semdegi mov Benebis mixedviT:

e dasnebovnebis an mosaBlodnelBi  dasnebovnebis  Sesaxeb
antivirusu b1 saSuall ebebis Setyobineba;

e virusis arsebobis gamovBenebi, rogoricaa magalliTad,
monitorze an printerSi xmis efeqtebi, TFai Bebis ganadgureba da
sxva analBlogiuri qgmedebebi, romBebic callsaxad miuTiTebs
kompiuterull sistemaSi virusis arsebobaze;

e dasnebovnebis aracxadi gamovBenebi, romBebic SeiZleba

gamowveu B i 1Iyos sxva mizezebiT, maga B 1Tad, rogoricaa
kompiuteru 1 sistemis aparaturulli an programulli saSuallebebis
gaumarTaobiT.

kompiuterull1  sistemebSi  virusebis arsebobis araxcad
gamov Benad SeiZlBeba CaiTvaBlos “dakidulli~ sistemebi, romBebic
ane B eben gansazRvrul mogmedebebs, damisamarTebis darRveva,
mowyobi B obebis muSaobis Seferxebebi da aS.

savaraudo inFicirebis Sesaxeb informaciis miRebis Semdeg,
momxmarebe 1 unda darwmudes masSi. aseTi1 amocanis gadawyveta
SeiZleba mT HRiani antivirusulli saSuallebebis kompBegsiT. 1imis
Semdeg rac darwmundeba, rom dasnevobnebas aqvs adgili,
momxmarebe Bma unda Seasru Bl os bi jebis Semdegi mimdevroba:

bigi 1 gamorTos kompiuteri rezidentulli  virusebis
ganadgurebisaTvis.
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bigi 2. im inFormaciis gadatanad matareb B ebidan, romell Sic ar
aris virusebi ganaxorciellos etallonuri operaciulli sistenis
CatvirTva

bigi 3. Seinaxos misTvis mniSvne Bovani fai Bebi, romBebsac ar
gaCniaT sarezervo as Bebi infFormaciis gadaadgi 0 ebad
matareb l ebze.

bigi 4 gamoiyenos antivirusulli saSuallebebi virusebis
mosaSorebBad da mexsierebis areSi Taillebis aRsadgenad. Tu
kompiuteris Sromisunarianoba aRdgeni Bia, maSin xdeba bij 8-ze
gadasvla Tu ara maSin - bij 5-ze.

bigi 5. ganxorciell des srulli waSHla da gare
aragadaadgi Bebeli  dammaxsovrebeB i  mowyobi Bobebis moniSvna
(Formatireba). personalur kompiuterSi amisaTvis SeiZleba

gamoyenebu B 1 Iyos programebi MS-DOS FDISK da FORMAT.
Tormatirebis programa FORMAT ar aSorebs myar diskze mTavar
CasatvirT Canawers, romel Sic SeiZleba imyofebodes CasatvirTi
virusi. amitom auci Bebell 1a Seru ll des programa FDISK
aradokumentirebu i parametriT MBR, am programiTve Seigmnas
ganyofi Bebabi da Bogikuri diskebi myar diskze. Semdeg srull deba
programa FORMAT yvela Bogikuri diskisTvis.

bigi 6. aRdges operatiulli sistema, sxva progranulli
sistemebi da Taillebi distributivebis da rezervulli asHlebidan,
romBebic Segmni B 1a dasnebovnebamde.

bigi 7. guldasmiT Semowmdes +¥aillebi, romBebic Senaxullia
dasnebovnebis  aRmoCenis  Semdeg, auci Beb B obis  SemTxvevaSi,
moSordes virusebi da aRdges fai lebi.

bigi 8 inFormaciis aRdgena damTavrdes momxmarebBis xelT
arsebullt yvella antivirusulll Xxerxis gamoyenebiT kompiuteris
yove Emxrivi SemowmebiT.

kompiuteris virusebiT dasnebovnebis profi Bagtikis Sesaxebs
rekomendaciebis SesrullebiT, aseve mar jve da droull1 mogmedebebiT
inFicirebis SemTxvevaSi, virusebis mier kompiuterulli sistenis
resursebze zarall is miyeneba SeiZ B eba minimumamde iyos dayvani B i.

sakontro B o kiTxvebi:

1. daasaxeBeT kompiuterull1 virusebis kBasiFfikaciis niSnebi.

2. ganmarteT “stelle~virusebis da polimorfulli virusebis
mogmedebis principebi.
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3. moiyvaneT TFailuri virusis stuqtura da ganmarteT misi
muSaobis algoriTnmi.

4. raSi mdgomareobs makrovirusebis da CatvirTvis virusebis
Tungcionirebis algoriTmebis Taviseburebani?

5. mieciT daxasiaTeba virusebis aRmoCenis meTodebs.

6. daasaxeBeT virusebiT dasnebovnebis Sedegebis aRmofxvris
meTodebi.

7. CamoTvalleT profilagtikuri zomebi, romBebic aRkveTen
kompiuteru 1 sistemis virusebiT dasnebovnebas.

8. moiyvaneT momxmareb B is mogmedebebis rigiToba kompiuteris
virusiT dasnebovnebis SemTxvevaSi.
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