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The research results carried out mainly by the institute’s scientists through 2017 year are given in the proceedings.

The presented papers are related to three basic scientific topics: control theory, development of control systems
including control processes in energy systems, and Informatics.

The problems of vector optimization, mathematical programming, nonlinear identification etc. are considered in the
control theory sphere.

Some problems of simulation and of construction of concrete control systems are presented, including such a topical
sphere, as a power engineering.

In the field of Informatics some problems connected with artificial intelligence, different types of Information systems,
computer representation of linguistic knowledge, as well as issues of text corpora annotation are considered.

HacTtoswmn cBopHuK TpyooB B OCHOBHOM COLEPXMUT pe3ynbTaTbl WCCNeAoBaHUW, NPOBEAEHHbLIX HayYHbIMU
coTpyaHukamun uHctutyta B 2017 rogy. Tpydbl OTpaxatT TpW [NaBHbIX HAyYHbIX HampaBfeHus WuccrnefoBaHun
WHCTUTYTa: Teopuio ynpasfieHus, pa3paboTKky cuCTeM ynpasneHusi, B TOM 4uChe YnpaBreHue B 3HEepreTuyeckux
cuctemax, 1 MHOPMaTHKy.

B ob6nactm Teopuu ynpaBneHWs pPacCMOTpeHbl MNpobnembl BEKTOPHOW OMTMMM3auMK, MaTemaTU4eckoro
NporpaMM1poBaHusi, HENVHENHON naeHTUdMKaLmMmn 1 ap.

B cbopHuke ocBelleHbl 3agayn MOLENMPOBAHUSA M MOCTPOEHMSA KOHKPETHbIX CUCTEM YMNpaBneHus, B TOM 4ucne B
TaKoW akTyarnbHOW 06nacTu, KaKoBOWN SABNSETCH SHepreTmka.

B cdepe wuHdOpMaTMKM paccMOTpeHbl BOMPOCHI CBS3aHHbIE C nNpobreMamu WCKYCCTBEHHOTO WHTENneKkTa,
WH(OPMALMOHHbIE CUCTEMbI Pa3NMYHOro TWNa, 3a4ayy KOMMbIOTEPHOTO MPEeACTaBMEeHUs JTMHIBUCTUYECKMX 3HAHUN,
BOMPOCHI aHOTMPOBaHWSA TEKCTOBBIX KOPMYCOB U Ap.
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On Cournot’s Oligopolar Model. Nesh and Berger’s equilibrium conditions.
Mindia Salukvadze, Viadislav Zhukovskiy
Summary

The Paper deals with the questions of Nesh and Berger’s equilibrium situations in case of
Cournot’s oligopolar model. Noncoalition game is considered. The definitions of the equilibrium
situations are given. These equilibriums are considered on the basis of Cournot’s oligopolar model.
Mathematical model of the players’ interaction is studied. Considerations are offered how Nesh and
Berger’s equilibrium situations work when certain quantity of products are launched on the market
and what kind of profits can be expected. Their comparison is made. A concrete example is
illustrated.

Onuronmonmgeckas mogens KypHo. Yenosua paBroBecus Hemra u Bepixe.
Murgns Carykpazse, Biragmcias 2KyxoBckui
Pesiome

B pabore paccMOTpeHSI CIy4au OJUTOIOINYECKOH MOZeNIN ¥ BOIIPOCHI CUTYallid PaBHOBECHS
o Hemy u mo bepixe. [latorcs ompenenenus curyanyuu papHoBecus Hema n cuTyanun paBHOBeCHA
Beprxe. OTu paBHOBecHs 3a/laHBI AJIA CIydas OJIUTOIIOJIMYECKOTO PHIHKA B DKOHOMHUKe. PaccMoTpena
MaTeMaTHdecKas MOJiesIb B3auMOAeicTBuA UTrpokoB. IIpencTaBieHs! foKa3aTenbCTBAa B 3aBUCHMOCTH
3aHECeHHOIO Ha PBIHOK KOJMYeCTBa TOBapa CHUTyanuu paBHoBecua no Hemy u Bepxe, a Tarcke
IpUOUIN KaXXJOTO UTPOKA, IIOKA3bIBAIOTCA UX CPaBHeHUA. PaccMOTpeH KOHKPETHBII TpuMep.
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sin2at . (13)

06Ox030  LoLGHYYIOLoM3oL  ITsbslosmgdgo  bm3gM3mbozool  3M0bEodol
239035¢0olobgdom, dm@gEol godmbsgsw By Jomgdwwo Logbswol s0dfgMo godmbobrymgdols
9obomgds boFoMms 99990 ORIOI6E0SWMMO A9BEMEGdGIOL sTMblibo:
2
T, el +y= A

— 14
dt 201+ 0°T?) 1
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2(_ 2 2)
T QJF _Al-oT cos 2at , (15)

24t YT o T2y

sin2at . (16)

dy CAwT,
T,—=+y=————
2ot T T2y
(14), (15) o (16) 295FHMgdgd0L 5TMbLBOLS s T 5MbsbLBYdOL Fg30Mgd0lL TggAs©
53945Mgdm  M90ddo, MHmEILsg t—>o0, 903009000 GMI 0dwErgdomo Gbgzs Bmgeol
2990bg5ebg 3560LsBO3MYds G380 Fodmbabryegdoo:
2 2(1_ 272 _, 2
y= CAZ =+ cA (1 2w2T12 4o 12—1T§)0032wt+
201+ 0°T) 201+ 0°T) (1+40°Ty)

2l 212
e i b, +2wT21]sin2a)t. (17)
20+ 0?T7)2 (L+ 40’ T7)

4. 35653930 0096EH0B03S30d

LoLEBYIoL  ASTMOZHEO  39M0MmENIo  Loaboeols B0dstm BMMogL  s3GMmJuodsgool [9]
2990996905  Lodw)oEgdsl 0dEg3s  29TMZOMZIWM®  FMMOIL 3953030963 JOOL a_20, a,, b,
39935190900. 53 FgBOLYIJOOL  FoBHMEGd0m Tom MMM 36093690 MdGBIME  (17)-ob,

d0300900m:
B_ oA 18)
2 21+07T)
~ A2l- 0T —40%T T, o
8= 27242 212y (19)
20+ o T7) 1+ 40 Ty)
2 212
b, _ A lo- 0?12 ), + o, 20

201+ 0’ T2)? 1+ 400°T2)

(18)-0sb dogomgdo:
21)

,n) Lobdocmol O™

(21) g50mbsbryegdols 3s8mygbgdom bbgsslbgs w=w;, (i=12,...
90300903 ©s9M30JdMYgdsl C s Ty 3560599EHMYOL dmeol:
A%c—ay Ty +e; =ay (i=12,...,n), (22)

L3
To=T7, (23)
Q5 Ay (i =L2,...,n) - 8OOl 3m95303096GOL 8608369wmdss  @; LobJoMol OML, bmem
& (i =12,..,, n) - 29HMd3900L5 s 536MHMJLoBs300L (300MBOGdGI0S.
obgzobowmm ¢ @ Ty 3965993HMgool  dgx3sLgdol  mag30bgdmmgdsbo  mdgotmgbo
3390M5¢ 00l G9mMmEom (22) 3odmbobmwgdols 4s8mygbgdoom.
3OMIOWYGOSMS 3350MBHJOOL X950 BHMEOY:
n n 2
S= z&'ﬁ =Z(a0i - AZC+ aOia)izT(,) . (24)
i=1 i=1
abs odmgmgswmm € ©s T, 39535890900 0L, OGMA Jomds holidsd (22) aobGHmengdsdo €
> Ty 3o05993HMgdool  dogozto, 8my33g S -ob  dobodowMo  96033bgemds  (24)
3990bsbgdsdo. 530BsM30L g A935(oMBMGDdM (24) A9FMLbEgdsl X9 € -0v0 99099y Tp -
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B9Us@omb ds6dosdgoemo, 8gds F9erody

0 ©5 300909 990093900 353GHMWGdm 649els, 303009000 J38g 29BEGHMEGdsmS LolEgdal
¢ o T, 39535890900 259MbOMZEIGES:

n n
A%né —{Z ag o? }TAO = ag,
i-1 i-1
n n n
A{Z g 0 Jé - [Z 29 ; jfo = Zagi ol
i1 i1 i1

(25) 99b6&MEgdsms LoLEHJIOL sdmbLBs € s Ty -0l 808560 Q5 (23)-0b gomzgoeolfiobgds

(25)

09935 Lodwgogdsl dogoomm € o 'I:l 3565893900l 99535198900 MBE0MILO 33500MEHIOOL

9900 MOom:

En BB

i=1

¢= A - , (26)
A2 r{z aOi 0)|4J - /A\2 [z aOi C()i2 J
i=1 i=1
n n n
n[z agi 0 ] - (z o ]{Z ag ]
p i=1 i=1 i=1
T, = - - . (27)
”[Z ag o) ] - [Z a0 j
i=L i=L

(19) s (20)-0b gomzgowobfiobgdom, 4odmzmzowmo:

a, 1-o0’T} —40°TT, 28)

b, (-T2 T, +aT,

) Bogzm3mom, GHd T, 356539@®ob dgnoLgds J00gdwo §35d3L (27)-0b LsdwsEgdoo,
(28) 98mlsbvangd0sb bbgssbbgs @ = w; (i =12,..., n) LobdoMob ™ML J03009d0:

(azia’?-':lz — 4by T )rz + &5 =g — 0y + 8y Ty + byl TR, (29)
bodg &5 (i=12,...,n) - 35BmZ980L5 ©s 53GMIL0ds300L 3EMIOWIDYB0S.
(29) 2963 M@gdol Lodwyowgdom TgladErgdgeros T,  3oMsdgEHEMol Fgx3slgdol dowgds
M330mgLo 3350MEJOOL Fg0IMEO:

n

Z(aZia’?flz —4by 07T, XaZi —by; +ay T, +0y 0T )
K : (30)

n

Z (azi 50? TAlz —4by; wizfl)
i=1

5. qosli33bs

Lodmdomdo  asbbowrmmos  30696-3509G3FJobol  FoHGHogzo  3oL3OMIMO  ImEYEol
350599 BHMmgool  Fgx3oligdol  s3mEebs, MmEgLsg Mol §OHx030 ©0653039MH0  MymEgdo
500fighgds 306390 Mool OBIMIBE0SWMOO  ASBGHMEYdGB0m, brwm  sMfOR030
UEAHSGOZMGO  Mymo  dgmdg  bsGolbol  dmobmdoseo  Bbdgoom.  356539GHMIdOL
9933590900  F00Mgds BMYMHOL  53OMJLoTsgo0l  3sdmyYqbgdolsl  MIoMglo  335MEJdOL
990000 LobEYIoL Tgbogswo 3sHIMboEo Logbsols 3oHMdYdTO.
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Estimation of Wiener- Hammerstein model parameters in the frequency domain
Besarion Shanshiashvili, Beqa Chelidze
Summary

The problem of parameter identification of nonlinear dynamic systems at their representation
by simple Wiener-Hammerstein cascade model is considered. It is supposed that linear elements of
model are described by the ordinary differential equations of the first order, and a nonlinear static
element with polynomial function of the second degree. Expressions of the output forced oscillations
are applied for parameter identification at input harmonious signals. The parameters estimations are
received by the method of the least squares using the Fourier approximation. The reliability of the
received results depends on the measurement accuracy of the systems’ signals and on the
mathematical processing of the experimental data.

OuenuBanue napamMeTpoB Moje i Bunepa-I'aMmMepiiTeiiHa B 4aCTOTHOM 00J1aCTH
Brccapror Illapnrnamrrm, bexa Yerrnzgse

Pesrome

PaccmarpuBaercs 3amada mapaMeTpUYeCKOH HIACHTU(GUKAIMH HEITMHEHHBIX THHAMHYCCKUX
CUCTEM TpU MX MPEACTAaBICHUM MPOCTOM  KackaaHOM Mojenbsio  Bunepa-I'ammepiureiina.
[Ipennonaraercs, 4To JINHEHHBIE 2JIEMEHTEI MOJIENH OITMCBIBAIOTCS OOBIKHOBEHHBIMH
T epeHMaTbHBIMA  YPaBHEHISIMA TIEPBOTO TIOPSIIKA, a HEMWHEWHBIA CTAaTHYCCKUHA SIEMEHT C
TOTMHOMHAIIFHON (YHKITMEH BTOpOW cremeHH. (s mapaMeTprudeckoil HACHTU(GUKAIINA TPUMEHSIIOTCS
BBIPQKCHUS BBIXOIHBIX BBIHY)KICHHBIX KOJICOAHMH TIPH BXOAHBIX T'apMOHHYCCKHUX CHTHAJIAX.
Hane)xHOCTh TOMy4YeHHBIX pe3yJabTaTOB 3aBHUCHUT OT TOYHOCTH H3MEPEHUS CUTHAJIOB CHCTEMBl U
MaTEeMaTHYECKOW 00pa0OTKU KCIIEPUMEHTAILHBIX JaHHBIX.
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69bondg

6596mddo  sbbogmmos adbGogms  mgmGool  3slogmmo  sBmgsbol  gemo

301008035305, 39HIME, HMEILSE ©ZSTGOsMs TJuGHEads bEgds Mfyz9B0 JONLIGIHMEOS
LbobEgdom. 3OH@EglmMado  Bofjomd®mog MOGmOgMmdgE3wsos. Bsfowmdomo  ©ogrsagdols
LodMo3¢rg s s3s3Jd0mo MYELYdOL LodMsgumg 56 3MOL FMOJEo. 53560, sdsEgdomo
MgbmOLgdols LodMmagwg®y  ©sEYdos  I9BoM3gdo. Mm3Godoeio  s9m®Bgz0l
3M0GHIM0MB5 gsbbogrymos 3o6Moyol Log®dy.

153396dm bo@yggdo

@Ooli39099em0; M3H0Fsarryth0; 3566G0g0; NP LoGomwieny.

©oL3OIGHMO M3EH0T0BIEO0L 59M356900 JOMOMSIE 3MOJGO3MWo bolosmobiss s
965350  25dmygbgds 9gd30. SBgmo 5dMEIBYdOL Moyl 8093M3690056 bMOYMS MYMGOOl
50m36900. gl 59mE96gd0 JOMOMOEIE OLYMO 3OHMBEGIFIOL A5IBOFMIS© Fodmoygbgds,
HQMOH0E HoMmdmgdol ©ogadas, 3MszseMmoEbmgsbo 36MMmgd@gdol dsMmags s dMsgswo bbgs.
39660305 09MOHO0L 59m356900 NP Lo®mw)eobss s dsmmzol 3meobmdosgr®o LoMoerol
5¢0MOOMIol 53900 bmermE 3gMdm 9gdmbgqzqddos dgLlsdwgdgero.

65dOmddo  4sbz0bowsgm ghm Sbgm sdmEsbsl, GmIgwon Fgdgydo dMBoMgmdL:
dmEg9mwo  335d3b  3OHMEgLmGYPROL  gOMLIBIbGs  LolGgds P = {[A,...Pr}, 6O®Igwoms
LodMoEgdomol Mbs FGuMHMEEIL O35 GdsMS LMo  YEHIMB060MHYdMEo  LobiEgds
X={&1,...,&n}. (3boO0S, m<n. 3OHMEgLmMYPO BMbJ30MboErMMHo Fglsdegdmdgdom  bobgzMo
MOM0YOHTY33o©0 s LBHMsndmddgogdom 0©gbGHMMHGd0 56056, ©o35wgdsms  bobEGgds
dm0o390ds 99990 Laboo:

“<” = X LodMogwgbg 2obLoBLIMMWO sM3MIREYJuMEO, sMLOTYEHMOEo F0TSM0GdSS
5 99D03sL 5IdL 35 gdsMs TGP gdol 0sbJ0dEY3MMBdL. <& Bodbogl, Mmd &i
0535905 bs gl Bobsd, Lobsd & ogswrgds TGLerIEgds s0fYyqds.

5 (j=1,...,11) LOAO3Eg SOOL RYI5MJIIE0 ToBMO3S, FoMTMoEYIL 39JBHMML s dobo /-
MO0 3m33mbgbGo Mo ©35¢gdol bgdolidoge 3MMmiEglm®mBy Tgucmyargdols bobamdwogmdsl
2450mbs@ogU.

S =k - §o0meygbl  ©odsGgoomo  Malwymlgdol  LodMegargl,  GMIWgdO3
SMEOGOJE0S 35G35 TglolitrHegdEs.

{@}f1..n - febomo BMbI30900L 39dBHMG0s ©s Mo 3mI3mbybGHO M0 ©o35¢gdol
Lol gdsdo gmgbolb Boll godmbodegl.

P3960 30Bsb0s Gg3500906Mm0 Lol gdsdo Ggdmbvyero o35¢1gdgd0L dgldm¥yeadol MHy3z9@o
23966090 564 5359Mmm 0o S MHY39GO GBI, CMIYWOEF YMZJ 935G TJMLodITIOL 56
MODOYONPOOI3IZID ©OMOMO  0bEIMZowgdol LoIMogeggdl [0, T] FmowrgEoEsb. 93539
OMU, 5390990 2566030 MBS 53054Ma30gdIYL 30HMBYOL:

1. ©@Mmmolb  ygmgge 0bFgMzombg  06036gds  ghmo  Fmfjymdowmds.  gHmo 359D
JOHNOOMNMESE 56 Fgodwgds LEO¥IEIdMEIL MO b Hodgbodg 36m3gLmOBY.
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2. ©@HM0m0 06 )MH35wgdol LogMmdgoms xsdo bogagdos T - by.
3. 960 s 03039 3OMELMODY 606w Lbzssbbgs o35 gdsms Glsdsdolo EO™MOmO
0b6¢9M35gd0 gMHmBobgoml 56 BoGO3L. 9.0. 9B 3OMEILEOL GOMNOOMMESE MmMo b Jg@o

0535900l dglbmegds 56 Jgwdenos.
4. 25m35wobjobgdmmo by ogml  GgBOME3gd0 IZsemgdoms  GlitIyEgdol
05680093005 5 ©35E¢JO0m0 MlMLYdOL FodmygbgdsBy.
5. 0 £- o 5036086530 & ©35gd0L gl gdol sdmsgMgdol dmdgb@l, 9530b [0, max £ ]
9mbo3zgmbyg o6 Fgodwgds  sMLYdMBIPIL  oLgmo  0b6GHYMZoo, OMIEOL  2obTogEmdsdos
M 39MH M0 3Mr39LMO0 56 0g6gds TLodsBOLMBSTO MHMIYE0T] OZ5¢GOLMS.

5MOOmMIoL  9x8gIGHMOMIOL  boMolbol  Fglogsligdws  gobgzobowsgm  gobMoyol
LbogMdgl:

msin p(S) = mgn[ggﬁ{ﬁ ()31

LooE S PoMdmogbl LsdRsbBMI0Gd0D 3HOOWL s MOMMIMEO S 93360l FoblsBOZMOL
569b, HMIgeoa 990gabsoMo@ 4obodotEgds:

939909905 0ol FoBHM0EgdO:
XP, 6m0mols 9ergdgb@o

1, oo i — 960 ©535¢gd0L Gl gds Ggladmgdgeos j — M 3HMEgLmGODY
XPij =

0, o9 -0 ©Es35gdol dgbMmergds 89019 gdgE0s | — M6 3MmiEgbmc by
i=12,....n; j=12,....m;
XR 6H@deob gegdgb®o
1, 09 i — M0 ©35¢gd0L dgLMEgdsl qloFoMmmgds | — »emo GgbwyMdbo
T [0, 09 1 — M0 ©35¢gd0L LGl j — MO0 MHYLMELO 56 gloFoMHMYdS
i=12,....n; j=12,...,1
RS, ®m3wol gwgdab@o
1, o9 i—96o OglrOLOL gsdmygbgds Bglsdwgdgwos t; — 8mdgb@do
T {0, o) =960 OgbOLoL dsdmyghbgds 8grdergdgwos  tj — dmdgb&do
i=12,...,1; j=1,2,...,k;
PS, ®m0@ol gargdgb@o

psij =
1,00 i — 960 3OHmEgbm®o ¢ — 8mdgb@do dbowos MYy sz35wgdol Gglslitegdes©

0, 099 i — 9960 3OmEgbmEOo t; — 8m8gb@Gdo 3BsE 655 MHMBY0TdY S35¢YdOL FLELOIIBWSE
i=12,....,n; j=12,...,k;

FoBHM03900L 50bodbo LobEGgds Jabol  AsbLBEZMOL  sMgl. M3 0ol 6odbogl, Mmd S
3966030l 5OHLYDdMBS TJBodEgdgE0s, 1) LEOYIEEIdS F9FEI0 30OHMBJOO:

60Ig0dg 9e0g39630  Sijki=tis  HoMIMoPIBL LsdysbbMIowgdosbo S sbMHowol gergdgb@l,
0Oy Xp;j = 1, i=12,...,n, j=1,2,....m;
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Xtipr=1,1=12,...,n; k1=1,2,...,1;
s =1, k1=1,2,...,1; i1=1,2,...,k;
psjin=1j7=12,...,n; i1=1,2,...,k.

653 0958 60dbsgl, OMI t;; dmIgbGTo j_mE 3OHMEgLmOBY LEWEEIds I MO0 Es35Wgds k1
G9LOLOL gdmygbgdoom.

50F9MH00 5dmEBolm30L 53900 P Lo®mmwolb serym®momdo dmyzsbowos gliggzomimool
Loboon:

void optimization::Audiences_Sessions_Final_ Algorithm()

{ for (int i = @; i < getSagnebisRaodenoba(); i++)
¢ for (int j = @; j < getAuditoriebisRaodenoba(); j++)
¢ for (int k = @; k < getLecturerRaodenoba(); k++)
¢ if (XP.at(i).at(j) == true && XR.at(i).at(k) =
true)

{
for (int m=0; m <
getAuditoriebisRaodenoba(); m++)

{
for (int n = @; n < sessions; n++)
{
if
(AudiencesSessions.at(m).at(n) == true & LecturersSessions.at(m).at(n) =
true) {
if

(AudiencesSessionsFinal[m][n] == @ && lecturer.at(k) != 0) {

AudiencesSessionsFinal[m][n] = k;
lecturer.at(k) -= 1;

YrPrriigg

About One Private Task of the Theory of the Schedule

Viadimir Gabisonia, Ketevan Kutkhashvili

Summary

Many practical problems, for instance, transport or management and running of industry process,
require scheduling of tasks at a time. The given system of tasks must be implemented by certain set of
resources or by means /devices of services. Such tasks belong to one of the areas of discrete
optimization problem (the scheduling theory) considered. As it is known, the problems of scheduling
theory are of NP difficulty and only in the certain cases it has been managed to construct the
algorithm of polynomial difficulty. In the paper it is considered the problem for which the set of
additional resources and partially ordered set are not empty, but for implementation of each task the
necessary time is constant. On the additional resources special conditions are used. In terms of tasks
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system and the given properties of resources with certain restrictions to them we have to construct an
efficient algorithm of the task implementation sequence, which gives possibility to attain efficiency
by certain measure of optimum. Under measure of optimum there may be considered scheduling
length in terms of time.

O6 opHOlt 4acTHOM 33az;a4e TEOPHH PACIIUCAHUS
Bragrvnp Iabrconns, Kereparn Kyrxamprrm

Pesiome

B pabore paccmorpeHa omHa MogubUKalUA KIACCHYECKOH 3a7aYy TeOPUU pacHmucaHuil. B
YaCTHOCTH, KOTZ]d BEHIIOJIHEHHEe 33flaHMM IIPOMCXOJUT HENPepBIBHOM OFHOCTaAMIHON CHCTeMOIi.
ITpomeccopsl YacTHYHO B3aMMHO3aMeHAeMBl. MHOXeCTBO YaCTHYHOTO IOpAAKA M MHOXECTBO
JIOIIOTHUTEIBHBIX PeCcypcoB HeEIyCTHl. BMecTe c TeM, Ha MHOXECTBO [OIIOJHHUTEIBHBIX PECYPCOB
HaJIOKEHBI OrpaHMYeHMs. B KauecTBe KpuUTepHs ONTHMAJIBHOIO BhIOOpa pacCMOTpeHa MIJIMHA
pacriucaHus.
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Vector criterion in some problems of optimization and game theory. The battle between
the teams of shooters

Victor Khutsishvili

Summary
On example of some problems of optimization and game theory a vector functional problem and
alternative approaches to its solution are considered. The battle between teams of shooters is studied in
detail, aiming optimal schemes is obtained.

BekTOopHBIN KpUTEPHUil B HEKOTOPBIX 3a/1a4ax ONTUMM3allUM U Teopuu urp. boii mexay
KOMAHJIaMH CTPEJIKOB

Buxmop Xyyuweunu

Pe3rome

Ha npumepe HEKOTOPBIX 3a7ay ONTHMU3ALNUU U TCOPUU UTP PACCMOTPEHA MpodieMa BEKTOPHOTO
(yHKIIMOHANIAa W aAJbTEPHATHBHBIC MNOAXOMbI K e pemenuto. [lonpoOHO wuccienoBaH 00 MEXITY
KOMAaHJIJaMH CTPEJIKOB, TIOJIYICHBI ONITUMAJIFHBIC CXCMEBI [ICICHABEICHUS. .
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505700l 85 ferolmogobosdo dodwgbowro LogHmadm®mobm Lsdgsbogmm 3mbagmgbios
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LBo@osdo gobbormos 588 —0o gbgMaool Lsd doMoms  dmdbIomydgel dmeols  0ghstgdool
2965ffoemgdol s3misbs,Mmdgmog s9mblibogos mMo IgomEom.ghmo 35060 g3m3zol m. Lss@ol, dgmeg
30— M.ZIZOVIC,N.DAMLIANOVIC,V.LAZAREVIC  @5N.DERETIC.58m356580  8mpgdmmosg®o@g@ondos @b
3emBgmbo@ogems  Lss@ob bgsemom figgoe—fiyzoms 9gsdgdols ds@®oEgdo. 3hodgmomdoms fmboomo
30JBHMOH0L 5  sEIMBsEBH0Z5ms  3MOEHIMoIgdom  Tgnsligdolsmgol domo  fyzomfigzomo  9gsMgdols
353Mm03g000  398m3Eobsty  gsdmoggbgdm®s  LssGHol  Fgmm©o.mmo  se@gMBodogol  Lbgsmdols

F9log35L9deo® dg0mmadeos  B39E0ox03MMo BMBJ30s. gsdmmzgmgdds 3083965, Mmd mMogg dgmmmom
d0009d5 gMHmO0 O 0039 ISR, 0329935 LEdEHOL FgomEl 5Jgb ol M3oMsEgsmds , Mmd dolio godmyggbgdoom
395090905 >EGHINBEH03500 ib0mo 3095303096EIOOL Bowgds.

L53396dm Loyzgdo:

B5HomdM030 ogErsR)ds, LOVIEO EsESRIDS, SEGIMBE035, 3PoGIMovdo.

3 BHIMbEH 0350 LAY BHWOHOMIOOL 3OrIMdYTs e MGG FBsM 936090 0bEIOILL 0f393U.
399099698000 35350 3M0GHIM05¢YMO 5b50DOL LElBWIWO 5TM3567dOL sFMLObLBYsE SGBYdMBL dogero

6030 I9gMmEOo, MOMIWIdoE  FbLsHBPIMIZL  9MIMSMGLO  sTMbLBdOL  LodGMegwrgl s ad3-L  sdeggl
9LodedEmdsl Jooml Lodmemmm 35sfy39@owgds.M. ZIZOVIC, N.DAMUANOVIC,V. LAZAREVIC s N.
DERETIC 30535%md96 sboe 89000l 6153503003905 0 965¢00Bobamol [1].8mg093560m dmzemgo dob
B0Bos@UL.  BmEgdnos  seBIObsGHOgIms  LodMgwg A={a,,a,,..,a,}, ®mdwgdog bwos YgBsLIL
360®908ms LodMsgom C ={c,,C,,....C,}. 0a7olbdgds, G®md y3gws 3H0GHIN0MT0 56 56OL JOMBI0M©
96003b9cmz560 ©s 233-0 030l MmommgMwo 3M0EHIM0Mdol 36033690mdoL bsmolbo. seEgMba@ogzgdol
Q53905 bgds o0 dgBHbogwgde  96093bgwmgzsbo  3MoEgHomadgdol  4edmygbgdom. 333565, B3ggb
3999390m, M3 MoMmMIMwo 3MoGHyMomdo C K e{l2,..,n} sbmzodgds z, €(0,1] Gogbgmsb , Gmdgwogs
§o6M8moygbl 58 3M0GHIM0MTol 36033069 MmdOlL boolbl se@GgMbs@ogzsms LodMmsgzwol Jgusligdol EEOMU.
31939,  MOMMIMO  3MOGHIM0MToLM30L  gobobomgds  BMbJsos,  OHMIgwog  bmdsgl,  Medgbo
9608369035605 MmO S MboBH030L Lbgomds. $80GHM3 MomMgMEo 3MoBgMowdolsmgol ¢,k e{L2,...,n},

lay —aj |

SeGHIOMBsGOgIme  gmzger  fiyzowl @ ,a; € A Yg37Lodsdmo 6)0(3b30.A: (ai.aj) = .(ymggeo

max (i, a jx )
SEAJMBsEBH0gzs & =(a,,),i=L...,m 56 a=(a),, Ldg Ymggwo nmOobs@o &, j=1..,n
56509950gmgomo bsdpgowo M®oibgos, HmIgwoa 330B39690L, MedEgbo 38sgmzow@gds 3O0GIMOoXdo C;).
39630bowmm  seEgmbs@039d0olL 303mmy@ Mo 990©ga0 MmO LodGMsgzwy:

A={(maxa, )iy e P(L2,...m)\B s A={(mina, )i, | € P{L2..m)\B},
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0169gdMOZ0 IWHYJOS A -Bg 2960L5BO3MYds F999booMo:

Bgdobdogho a,b e Z—mgob max {a, b} =(max{a, b}, € A _oasy b< max{a, b} =b

(A <) 960b bgs  Bobgza®mdgbg®o  Mo@gbo 9ergdgbdoo max A, OmIgsg s@3bodbsgo 1-00m o
30900 Lom3gmglim S GHIMBsEH0Z5L.

06906030 s gds A -Bg 99b0LabrgMgds T9dgabsoMac:
min{a, b} = (min{a, ,b, N, €A a <A b < (min{a,,b,) =a 69d0b80gm0 a,be A-mgzob.

(A 5) 560b dggs  Bobggomdglg®o  1dgomgbo gegdgbGoo min A, GMmdgebsg swgbodbsgm  0-00 @
31000, g439wobg Mgl 5 GHYMbsGH035L. LodGMsgmgby L = AUA 23960L5BE3MYds  BofomdMmogo
©OW5905, HMIgeoE 065MFMBIdL A QQDZ\ b ooggosl, g.0. oyabel s oy as; b, 8806 a<b o
o) a<, b, 3580653 a<bh.gog@mdcm0gzs@ (L,<) 560l bofoemd®mogsm @oeaggdmo LodMagwy, HmymOs
bgos @5 J39s bobgzsmdglgMadol  gsgMmosbgds.  gogobligbmm, Mmd bsffomd®og  owsygdwo L
LodM3ol gwgdgb@o b goMogl a < L gergdgb@l, Mobsg 0360dbsgm Loddmemmoa<b,mvw a<b ©s 0w
cel,a<c<h,85806 c=a ob c=b. gmdzom, a,belL obgmos, Mmda<b.35306 69d0LB0gMHO 3OOEHIHOMdo—
Logol  o6oLsBOZMGDs b s EHIMBsBHOZ0L  M3oMoGIbMds  a-by ¢, 360G gMHomdol  dodoMon

99009b50M5:

* bk_ak
5k(a,b)=/s¥(a,b).ﬁ

k

b sen@gMbaoGHogol d08@obadg M30Ms@gbmds a seGgmbs@ogzsby 3ho@gmomdobsmgol ¢, ,k=12,..,n P
23Dom 2560LsBM3MYds 990gAbsoMa:

0’ é‘k(pi’ pi+1) :0’ VI :1, 2:]

1 pi:l,k - pik

j-1
p _ *
5k (a, b) =\73 ) |Z:1: Ak (pi ) pi+1)' 1k _Ok 6060‘3@6@36 838mb333080.
Z A( (p| ' pi+1)
i=1

0¥ ©530(Yg0m  a S GHIMBsGH030m, b 5 EYMbsE035L T9300¢0s Jozsmfomm Mdgbody 3oblbgsgzgdmwo
300 L -8o 9950530L0 3030656 »30653gumdol §mbgdoom s80GHma b sa@ghbs@Gogol M3oModglmds a

3 GHgMboE 0359 300GHIM0oLIMZ0L €, 2560LsBOZMIdS F9dgabsoMoo:
P, (a,b) = max 57 (a,b)
5 590¢™I b seEg®bsEBH030L M30MsGHILMdS a 5@ Mba@03sbg 8g0dwgds 4obgobowmm MmymME n -gwo

P(a,b) = (R (a, b)),
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9sbdoo a € L s¢o@ghbs@0o300b bowg39009Lm 1 o ma@gl 0 s Ggbs@0350g 3960L5BOZMGds OHmyms

D,(a) = i >7,-P(a,1) v, Bgbsdsdobac, D, (a) = L > 7,-P(0,a)

sz k=1 sz k=1
k=1 k=1

50335050, MO0 SFHIOBIGH0Z0LIMZ0L a,b € Ago@yz0om, MM a3oMs@gbos b -bo, M) awgmem sbembss
159939009UM 5EEJMOBEOZLMD S MGFOM TMOLos Y39esDg YoMgLo seEHIMbsEH0Z30L0 s 30EY30m, MHMI
s@BYMbo@ogs a 0boxggmgbdwwos b -bo, o D, (a) =D, (b) ©s D,(a)=D,(b).ac A s¢@g@bs@ogobomgol
B396 3LEBL3MO300 Lbgzomdsl D(a) = D, (a) — D, (a) 5¢GHgmbs@ozs0ms OO  @omoggds  gsbolabr3zMgds
9900093650M50. a,b € A-m30L a 30653 9bos b -lo 35906 s FbmemE 35306, mv) D(a) > D(b) Se@IMbs—
A035 a 0b6oxgmab@mwos b -lo 85806 s IbmEwme 95306, 0¥y D(a) = D(b)

0.LosGolL  Hoabdo [2] gobbowrymos s83-00 ULsd doGomo IMIbToMgdgel Fmeol  (Lomxsbm
3mbdsMg0s, BHMBLEIMOE0, 9bgMyool FoMmTmgds,) 9bgMRooL g9bsF0wGIOL Todsw0mO 0gMsMIJ0sMs sbsEODOL
390mEom (H@Igebsg d9dymddo dmgzoblgbogdm, H®AM®E Los@olL FgmMmEL).MoEysd LyMdo IgzbogMgdols
9900mEom 53 dmbs39990000 S GHIMBsGH03500 LoIMmIZWg FOTMPOMPS BOVIWOS® RO, B39b
dmbo3gdgdo  Bofowmd®mog 893335 (5@ gMbsGogoms  9gaMgds  bogombocrry®o  MlsgHmbmgdol
3603 9H0m80m).3003I009900, OHMIWOomsE BoLEGdS MOMMIMEO  seFgMbo@ogs sGob C; -fawowo
d39460L  930b6mB03MH  BOT0,C5-35M9IML  93MEMA0MMo  bo®olbo,C;  -fizwowo  bsgombogrm®
MBogHNbMYd5d0. 3O0EHIMH0TGO0L Fgx5L9d0L bMowo Mol 9dwgyo:

o) [ 3
C 1 5 3
Cy 1/5 1 3/5
o 173 5/3 1

€11 C12 C13 1 5 3
BogfgMmm 300396098980l ds¢mogs C = <021 C22 Czs) = (1/5 1 3/5>
C31 C32 C33 1/3 5/3 1

9U 99066909 sE-10TgEH0E0 FoBMmOE. 0F0LIMZOL MM YsdM3mZseMmm 3M0EJM0dgdol fmbgdol
399M60,33300g05C Jo@HOE0L Joguodsmo bs3MmMmO30 MHoiEbgzol dgbodsdobo LszmmMogz0 39JGMOO

z = (24,23, Z3 ) 58 393H™MO0L 450mBom3wges© 3049bgd0 dosbanmgdom gm®mdemgdl:

7, =1+ Y
i = J4j=1y3 :
3FIEINE ¢

2900003 gdoL F99ao® 3wgdmdo: z=(0.6522,0.1304,0.2174).34505§y39G0gd0l 8080mgdo 3060l 3096
9390905 HOMNMINYO S GHIOBsGH030L Fgx3oLgds 93mbmdogMMmo BMEOL, oMgdml ©sdobdMEMmadol ©s
Bo3omborMo  MLsRO™MLMYdOL  MZoLsBOOLOM. a1-000  503608bMmm  Lomysbm  dmbdo@gdol  se@gh-
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653035,a,-00 GHMbL3MOE0,a3-000 9bgMBH03s. 93mbMT03MMo BOHEOL MZselsBMOLom g35d3b Fgdwgao

3bOHowo:
a; a, as
a, 1 3 5
az 1/3 1 2
as 1/5 1/2 1

399030350 mom Jgbsdsdolo §mbgdol g39d@memo, 309d0Iwmdo w,, =(0.6479,0.2299,0.1222). 356(93mb ©s330L

0350bsBOHOLO:
a az as
a, 1 2 7
a; 1/2 1 5
as 1/7 1/5 1

39803035 mm Jgbsdsdobo §embgdol ggddmmo, 309dImdor:w,,=(0.5907,0.3338,0.075).
Bo30mbsrm®mo MLsgmMbmgdol MZswlsBMmolom (933w owos)

ay a, as
a, 1 1/3 1/7
a, 3 1 1/4
as 7 4 1

39803035 mm Jgbsdsdolo §embgdol ggddmmo, 309drImdor:w,,=(0.0853,0.2132,0.7014).Ls5¢ 0l dgmm@om
9000935 99090 898oLgds:

a,=(0.6479,0.5907,0.0853); a,=(0.2299,0.3338,0.2132; a3=(0.1222,0.075,0.7014). Boxédo6gdol B9wgas@ 3099v)-

Wmdm (03039 SLdL 3B M39d0)
a,=(0.4894,0.4462,0.064) ; a,=(0.2959,0.4296,0.2744) ; a;=(0.1360,0.0835,0.7805).

3 gMbsE 035m0 09M3MJool BoboMgde© 3M0EJMH0dgdoL fmbol 39J@m®mo ¥bs JoMEbbosb 33506 53wMmm
5B gmbsE 035m0 FoBHM0EsBY:
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0.4894 0.4462 0.064
(0.6522,0.1304,0.2174) | 0.2959 0.4296 0.2744 |=(0.3873,0.3652,0.2472)
0.1360 0.0835 0.7805

A U A 5086253009 890353L 9900099 5eG9MBoE0390l:1=(0.4894,0.4462,0.7805);p,=(0.4894,0.4462,0.7805)
P2 =(0.2959,0.4296,0.78.05);p5=(0.2959,0.4296,0.064);p,=(0.1360,0.0835,0.2744); a,=(0.4894,0.4462,0.064) ;

a,=(0.2959,0.4296,0.2744);a3=(0.1360,0.0835,0.7805); 0=(0.1360,0.0835,0.064).30090)c»md0> 9990092 4GMox3L:

\a3
4/

1

\
\/

ype equation here. D,

a;

\
/

N

p

3

/
\

Ley®.1Type equation here.
500300 dqLsdm{fdgdgeos, H™A
81(ay,p1)=0:8:(p1,1)=0;8; (ay,1) =0 ; Py(ay1)=0; 5,(ar,p1) = 0;8,(p1,1)=0;8,(a;,1)=0;P, (a;,1)=0;
03 (ay,p1)=0.9180; 85(p,,1)=0.4579; §5(a,,1)=0.7118;P (a,,1)=(0;0;0.7118);D4(a4)=0.1547.
81 (ay,p2)=0; 6,(p2,1)=0.2164; §;(a,,1)=0.5473;. P (a,,1)=0.5473;
8, (ay,p;)=0; 6, (p,,1)=0.0017; &,(a,,1)=0.046;P, (a,,1)=0.046.
03 (ay,p2)=0.4579; &5(p;,1=0;; d3(a,,1)=0.7064;P;(a,,1)=0.7064; P(a,,1)=(0.5473;0.046;0.7064);D(a,)=0.5165;
81(asz,p,)=0.2427; &; (p,, 1) = 0.2164; §,(a3,1)=0.4906;P; (a3,1)=0.4906.
8,(as,p,)=0.7689; 6,(p,, 1) = 0.046; &, (as, 1)=0.9669;P, (a3, 1)=0.9669.
83(asz,py) = 0; 83((p,, 1) = 0; 83(as, 1)=0. P3(as, 1)=0; P(as3, 1)=(0.4906;0.9669;0);D(a3)=0.4461.
61 (a1,p3)=0.2162;6, (p3, 0)=0.2448; 5, (a,,0)=0.4923; P, (a,, 0)= 0.4923;
6,(ay,p3)=0.0017; 6, (p3, 0)=0.7689; &, (a,,0)=0.9143; P, (a,, 0)= 0.9143;
83 (a1,p3 )=0; 85(p3, 0)=0; 65(a;,0)=0; P;(a;,0)=0; P (a;,0)=( 0.4923; 0.9143;0);Dy(a,)= 0.4404;

9OLYIMBL MG ybo:l)a, > p; > 0 ©s 2)a; > p, —> 0
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1)61 (az, p3):0; 61 (0, p3 )20.2448; . 5% (a2 5 0)20.4530;

2) 81(az, p4)=0.2448; 5,(p4, 0) = 0;.653(a,, 0) = 0.4530;5803™a P, (0,a,)= 0.4530;
1)8,(az, p3)=0; 6,(0, p3) = 0.7689;. 53 (a,, 0)=0.9544;

2) 8,(ay,ps) = 0.7689; 8,(p4, 0) = 0;.5%(a,, 0)= 0.9544; 530H™md P,(0,a, ) = 0.9544;

1)85(a,, p3) = 0.2248; 65(0,p;)=0; 63(a,, 0)=0.2932;

2) 63(az,ps) = 0;85(ps, 0) = 0.2248; 63 (a,, 0) =0.2932; s8oEmd P;(0,a, ) = 0.2932;
003009m, GM3 P (0, a, ) =(0.4530; 0.9544; 0.2932); Dy (a,)=0.4836;
81(a3,p4)=0; 61(p4,0)=0; 61 (as,, 0) = 0; P,(0,a3)=0; 8,(as, ps) = 0; 6, (p4,0)=0; 6 (az, 0)=0; P(0,a3)= 0;
83 (az, p4)=0.4579; 65(p4,0)=0.2248; §5(0, a;) = 0.4824; P(0, a;)=(0;0;0.4824);Dy(a3)=0.1048;

933HMMIO0 330035HMBG6  5EEJMboE03900L o gdsL Do— Dy Lb3gsmdgdolL bsdwmswgdom, sdo@ma
50 9Mb5E 039000056 139009L0s a;, 8999y A, s dErMb asz. 89930, MMAMOE 3bYOZm, 0340395, MG LosEob
d9omEol 9900bgg30d0, bos@ol dgomEl ol M3oMs@gbmds 5dal, G™I S EHIMboG033d0Lm30L  [rbgdol
39803090V 83>dg3L.

Comparison of two methods of alternatives partial ordering

Dali Sikharulidze, Nugzar Dadiani

Summary

In the article the problem of energy allocation between three main users in USA is considered.It is solved by
two methods, one of them is Saaty’s and the other of M.ZIZOVIC,N.DAMUANOVIC,V.LAZAREVIC,N.DERETIC.In the
problem the criteria and alternatives Saaty’s scale pairwise comparison matrices are given. For criteria weight vector
and alternatives estimation by criteria based on their pairwise comparison matrices is used Saaty’s method. Specific
function that measures the difference between two alternatives is considered. Calculation shows that both methods

give the same order, but Saaty’s method have the advantage, that it gives the weight coefficients of alternatives.

CpaBHeHHe ABYX METOJ0B YACTUYHOI0 YIOPSIA0UYEHHUSI AJTbTEPHATHB

Hanu Cuxapyauoze, Hyzsap JJaouanu

Pe3stome

B crathe paccmarpuBaercs 3aZada pacupefesieHMs HepapXuu MeXAy TpeMsA OCHOBHBIMHU IIOTpeOUTeNIIMHU
SHEpruu, Koropas peimeHa aByMsa Merogamu.Opue w3 Hux npuHazgiexurt 1.Caatu, a gpyroii-M. ZIZOVIC, N.

DAMLJANOVIC,V. LAZAREVIC ©s N. DERETIC. B 3aaue 3aaHbl MATPHIIBI TIOTIAPHOTO CPaBHEHHsA KPUTEPUEB H
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anbTepHaTuB mo mkame Caatw./lyI1 OIleHKM BECOBOTO BEKTOpa M aJIbTEPHATHUB, MCXOAS M3 MX MATPHUL, IOIAPHOTO
cpaBHeHud, wucronab3oBaH Meron, Caartu./ld OLEeHKM pasHOCTH MABYX aJIbTEPHATUB BBOJUTCA CllenM(pUYecKas
¢dysxuus. BeraucieHys mokasaau,4To 06a MeToja JAIOT OAMH M TOT XK€ NOPANOK, XOTs Merog, CaaTu MMeeT TO

IIpeNMyIeCTBO, 9TO 3TUM METOZLOM MOXKXHO IIOJTYyIUTh BECOBBIE KOB(l)(l)I/II.[I/IeHTLI AJIBTEPHATHB.
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H9bondy

b53moml JoBobos  L3oMSEMGO ©s OV3MONMIOo  5dmILlboggdEgdol  LsgwdzgmBy
3M3353@mco Bgdsmsgrliobdomvymo dmfiymdowmmdgdol ©adwdsggdol glisdemgdermdols dggsligds
Ubgoslbgs  Lsbmgem-lsdg@bgm  3s3bgdwgdol  gsbsamgdol doBbom. Bs@sMgdeymo
235030900 (3bsymxl, MM 59 GHo3ol sbEHIEIPOL AsdMOGM®o DmIgdo s Lbzs doMomsEo
3565093900 GgbsdegdgEls beol 506086vywo 3oBboo dsom FomdsBgdoo 3odmygbgdsls.

533963 Lodyggdo:  Hgdsmselbobdotnmo, bBHYbgdo, 3dmstmnymo, GOW3MmGKIEOo.
Lsbimganm-1s9gmGbgm d536g8amgdo.

363g9ob ©olids. LOLMBEM-LsdgHbgm 853698 gdMB dBGIMEOL gHm-gMmo sbogro
3900mEO 2obsgm 0doMmvyeo Bgdsswliobdomnmo gargd@®OHmdsgbodmo gsdmliboggdol
2990996905 dFgmgdobs s Tomo 339MEbIOOL, ToBEgdol s JdMOMBIBOL goliobsyMmgdws.
50b08bo IgmMmEo SMLEOML gngows 45dmyggbadmmwo sHBoGmo FoMMsbsl obsomdwgy,
0o®0 00 dgbffogeromos ©s M930m396oMgdMEos  3MEMMIEML  JoMEHMBowol  bmdml
(Leptinotarsa decemlineata Say), bol bo@sd3¢ol sdmdfggzo bmzmb (Serpula lacrimans) s
309 o bsoMLobgmdOL (Bsgowoms Hylotrupes bajulus, Anobium punctatum, Xestobium
rufovillosum, beech furniture beetle, Ptilinus pectinicornis, Hadrobregmus pertinax, Lyctus spp.)
fobosmdgy  2o0mboggbgdmwo  [1].  godm3garg3gool  9ggas  bBoBggbgdos Mmd  bgdo-
©obobJoM o (JozMMmEIXOYOH0) 25dmbboggds dgodwgds FoMTs@gdom 4o8m30ygbmom dagby
dhgMgdol s Tomo  339M3EHJOOL  goboboMMdEsE  Logbmgmgdge  Lobergdls @s Lbgs
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LS00 2. M3MOHMEO godmdlboggdgwo (s6¢9bs)

3s6aBg@eo | 1 2 3 4 5 6 7 8 9 | 10| 11 12

Fo, 10633 900 | 2450 | 10000 | 900 | 2450 | 10000 | 900 | 2450 | 10000 | 900 | 2450 | 10000

A, L0 333 | 1224 3 333 | 1224 3 333 | 1224 3 333 | 1224 3
AFs, 0633 | 375 | 1020 | 4167 | 375 | 1020 | 4167 | 375 | 1020 | 4167 | 375 | 1020 | 4167
K, ©do 10 10 10 12 12 12 11 11 11 13 13 13
Z,Q 50 50 50 50 50 50 75 75 75 75 75 75
a, 00 250 92 22 250 92 22 250 92 22 250 92 22
bs, 30 125 46 11 125 46 11 125 46 11 125 46 11
c, 00 359 132 32 359 132 32 359 132 32 359 132 32

Ap, 30 547 | 201 49 697 | 256 63 617 | 227 56 787 | 289 71
Bp, dd 365 134 33 465 171 42 412 151 37 524 193 47

R, @0 163 60 15 312 114 28 227 &3 20 422 155 38
D1, 202 74 18 355 130 32 268 99 24 467 172 42
D1 220 81 20 384 141 35 292 107 26 501 184 45
h, 99 644 | 237 58 644 | 237 58 725 | 266 6.5 725 | 266 6/5
L, 30 144 53 13 144 53 13 144 53 13 144 53 13
I, 30 215 79 19 215 79 19 215 79 19 215 79 19

3HOOE0 2. G830 359maLboggdEol (63 gbol) 3s6589¢Md0
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Dmdgd0; Ap, Bp - O3m60L 4o6g Dmdgdo; © - Hm3m®ol bog®mdg; D1, D2 - G3mMob gobogo
5 3006m obboggdol Loa®mdg; 3 - 93390530 ©gMOML Lodosmerg; l, @2- dsbdogro 93390530
©9OMED FHOwOLOGIMOL 3565 39w S HM3MMHOL Yygesdwy;
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Pacuer pynopHbIxX u ciupaabsHbIX aHTeHH CBY nnana3ona ¢ nesibio NpuMeHeHHs B
YCTPOMCTBAX KOHTPOJISI YMCJIEHHOCTH CeJILCKOX0351iCTBEHHBIX BpeauTeJieil

A. Yupakaose, A. I'ueuneuweunu, H. Kasnsweunu, 3. Byauuoxe,
M. Taxmakuweunu, K. I'opeadse
Pesiome

Pa6ora mocBsameHa oeHKe BO3MOXKHOCTH Pa3pabGoOTKK KOMIIAKTHBIX MUKPOBOTHOBBIX YCTPOMCTB
Ha OCHOBe CnupanbHbIx u pymopHbix CBY-umsmyuaremeii (aHTeHH) mift GOpeOBI C PA3IUYHBIMU

CEIIbCKOX 035 CTBEHHBIMU BpEAUTEIIAMUA. Pacuetsr IIOKa3bIBaKOT, YTO Fa6apI/ITLI 1 mapaMeTphbl 3TOT'O THUIIA
AHTCHH IMO3BOJIAIOT C YCIICXOM HCIIOJIb30BATh UX IJI1 YKa3aHHBIX Heﬂeﬁ.

Design of microwave horn and spiral antennas for application in devices for
control of the agricultural pests

A. Chirakadze, A. Gigineishvili, N. Kavlashvili, Z. Buachidze,
M. Taktakishvili, K. Gorgadze

Summary

The work deals with estimation of the possibility of developing compact microwave devices
based on spiral and horn microwave radiation sources (antennas) for combating various agricultural
pests. Calculations show that the dimensions and parameters of this type of antennas allow to use

them successfully for these purposes.
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dgmegl  dbMHO3g, 306506  MdMY39dol  06EIBLOROZIE0S  WS39300MGdos  BoJoOL
LEAHOYIGHOOL  Tgazwsby  @s, bdod  Jgdmbggzsdo, Lobsbwgmm dMgby  bydmddggdslmsb,
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36MHMdEgdol 5gG¥OOHMBOEID §sdmdobs®g, ®omddol ghmo Lom3bgs dodobsmrgmdls
00dMA53930L 063 gblogo35300L J0HBbom bsmosbo Bgs30Mgdol A53mygbgdol, dsmo oMLl
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Intensification of heat transfer at the film flow of water on a vertical surface
Tengiz Magrakvelidze, Avksenti Mikashavidze, Khatuna Lomidze, Nikoloz Bantsadze

Summary

The relevance of the problem is proved. On the basis of the analysis of literary data it is shown that
the problem is studied insufficiently. The description of experimental installation and a technique of
carrying out experiences and processing of experimental data are submitted. Experiments were made
both for smooth, and for rough surfaces of different type (a surface with holes, like a file, two-
dimensional, combined). In experiments Pr=10, and Reynolds's number changed in the range of 700 + of
5000.

It is established that at the laminar mode of the flowing-down film (Re <1000) influence of
roughness on a heat transfer is almost equal to zero, and at higher values Reynolds number of surfaces
with holes, two-dimensional and like files roughness causes significant increase in intensity of heat
transfer, and at the combined roughness 4-fold increase in intensity of heat transfer is reached.
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Wnrencudukamusa TeNAOOTAAYTN IIPH CTEKAHUH MJIEHKH BOZbI Ha BEPTUKAIBHOM IIOBEPXHOCTH
Terrus Marpaxseruzse, Aprxcenruti Muramapmuzse, Xaryra /lommgse, Hurosros barnazgse

Pesiome

O6ocHoBaHa aKTyalbHOCTH IpobieMbl. Ha ocHOBe aHamu3a JIUTEpaTypHBIX AAHHBIX IIOKA3aHO,
yTO IpoGsieMa M3y4eHa HeZOCTaTOuHO. IlpencTaBieHO OImMCaHME ODKCIEPUMEHTANTbHOH YCTAaHOBKU U
MeTOfWKa IIPOBEJEeHUs OIBITOB M 00pabOTKM OKCIIEPUMEHTAJIBHBIX HAHHBIX. OKCIEPUMEHTSI
IIPOBOJMINCH KaK JIs TJIafKOW, TaK U JJIA LIEPOXOBATHIX IIOBEPXHOCTEI Pa3sHOrO THIA (IIOBEPXHOCTb C
JIyHKaM¥, HaIBUTHUKOOOpasHas, AByMepHas, KoMOuHupoBaHHasx). B skcmepumenrtax Pr=10, a uwncmo
Peitnonmca mensaocs B guamasone 700 + 5000.

YcraHoBNeHO, uTo Tpu JamuHapHOM pexume crekaiomeit mwrenku (Re <1000) srusmme
IIEePOXOBAa-TOCTH HA TEIUIOOTAAYy IIPAaKTUYECKH PaBHO HYJIO, @ IpU 6ojiee BBICOKUX 3HAYEHHAX IHUCIIO
PeitHonpnca moBepxHOCTM ¢ yrayOneHMAMH (TyHKaMH), JABYMEpHOH M  HAIBLTHMKOOOPa3HOH
IIEPOXOBATOCTAMU OOYCIOB-IMBAET 3HAYUTENBHOE YBeJWdYeHHe WHTEHCHBHOCTH TeIJIOOTAAYH, a IpU
KOMOMHUPOBAaHHOH II€POXOBATOCTH JOCTUTAaeTCA 4-X KpaTHOe yBeJIMueHNe HHTeHCHBHOCTHU TeIIOOTAAYH.
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On some questions of energy security of Georgia

Tengiz Magrakvelidze, Khatuna Lomidze, Avksenti Mikashavidze, Manana Janikashvili, [rma
Archvadze

Summary

In the article the condition of Georgia from the perspective of energy equipment at present time is
analyzed. Despite actions that have been carried out in recent years, the article asserts that the power
supply of the country is not up to standard. Necessity of the fast growth of power production is evidently
shown. It is noted that for ensuring energy security of the country it is necessary to use as much local
energy resources with a hydropower potential priority as possible.

Certain specifications in earlier developed mathematical model of structure of power plants of
Georgia are brought. The optimum structure of power plants which provides the need of Georgia for the
electric power in the next decades on the basis of the corresponding optimization task’s solution is
established.
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O HeKOTOpHIX BOIIPOCaxX dHepreTudeckoii 6esomacHocTH I'pysun
Ternrmus Marpaxsennzse, Xaryra /lomruzse, Aprcernruri Mukammapuzse,
Manara /[xarnramsrry , Hpya Apusagse

Pesiome

B cratpe mpoaHaNIM3MPOBAHO CETONHALIHEE COCTOAHME ['Py3suu B pa3pe3e DHEPrOBOOPYXKEHUSA.
IToxaszaHo, 4TO HeCMOTpsA Ha IIPOBeJileHHBIE B IIOCHEAHME TOJBI MEPOIPULTHIH, obecleyeHe CTPaHbI
9Heprueil He HAXOLUTCA Ha JODKHOM ypoBHe. O60CHOBaHA HEOOXOAUMOCTH PE3KOTO POCTAa BBIPAOOTKU
anexTposHepruu. OTMe4eHO, YTO AJA 00ecliedeHNs SHEPreTHIeCKoil 6e30acHOCTH CTPaHbI HEOOXOAUMO
MaKCHMMaJIbHO MCIIOIb30BaTh MECTHBIe SHEPrOPeCypChl C IPUOPUTETOM A POSHEPronoTeHIala.

BHeceHs! oIpefie/leHHbIE YTOYHEHN B PaHee pa3paboTaHHOM MaTeMaTH4eCKOH MOJeIN CTPYKTYPBI
anexrtpocrannuit I'pysmm. Ha ocHoBe pemeHus COOTBeTCTBYIOIIell ONTHMHU3AIIMOHHON 3a7aun
yCTAaHOBJIEHA OITUMAabHAag CTPYKTypa 3JIEKTPOCTAHIWII, peajH3alud KOTOPOH  OOeCIeduTh
yZOBIETBOpeHHe TOTPeGHOCTH ['py3uu B 27IeKTPOSHEPIUY B OIIrDKaiiNIie JeCaTUIeTHA.
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Use of feedback in a source of large dc based on
Pulse-phase control of tiristores

O.Labadze, N.Kavlashvili, L.Gvaramadze P.Ctavrianidi, T.Saanishvil.i,
Summary

The potential need for using feedback in high-current terminals based on the phase-impulse
thyristor control method in the case of realizing a stable current source is shown using the example of the
use of these devices in large dc current calibrators. Analog and digital structures of feedback realization
of a large direct current calibrator are considered and negative and positive sides of these structures are
revealed. The advantages of implementing digital feedback on the microcontroller are shown.

The potential need for the use of feedback in high-current terminals based on the phase-impulse
thyristor control method is shown to compensate the disturbing effects in the case of the realization of a
stable current source by the example of using these devices in the calibrators of a large direct current.

Separate cases of realization of calibrators with feedback are considered. Examples of analog and
digital feedback realization structures in large direct current calibrators are given and their negative and
positive sides are revealed. The advantages of implementing digital feedback on microcontrollers are
shown in comparison with discrete ones. In such structures, it is easy to add new functions, change
feedback parameters, and implement filtering functions.

Hcnonb3oBaHue 00paTHOM CBA3M B UCTOUYHUKE 00JIbIIOT0 MOCTOSIHHOTO TOKA
OCHOBAHHOIr0 Ha Pa30UMILILCHOM YNPABJEHUHN TUPUCTOPAMU

O.Jlabaose, H Kasnawsunu, JI.I' eapamaose, I1. Crappuarmgn, T.Caanuweunu

Pe3rome

[Tokazana moTeHIMANbHAS HEOOXOAMOCTh HCIIONB30BaHMS OOpaTHOM CBSA3M B HMTOYHHKAX
0OJIBIIOrO TIOCTOSIHHOTO TOKa, OCHOBAHHBIX Ha (ha30MMITYJIbCHOM METOJIE YNpPAaBJICHUs] THPHCTOPAMHU,
JUIS KOMITEHCAIIMY BO3MYILAIONINX BO3JIEHCTBUH, B Cllydae pealn3aluy CTa0MIbHOTO NCTOYHHMKA TOKa Ha
MpUMEpE UCTIONb30BAaHUU 3THX YCTPOICTBA B KannOpaTropax OOJNbIIOr0 MOCTOSHHOTO TOKA.

PaccMoTpeHBI OTZIENBHBIC CITydad peain3aluyl KannOpaTtopoB ¢ oOpaTHOH CBs3bio. IIpuBeneHsI
MPUMEpPHI aHAJIOTOBBIX M HU(POBBIX CTPYKTYp pean3anuy oOpaTHOH CBs3M B KannOpaTropax OOJBIIOTO
MIOCTOSTHHOTO TOKa U BBISIBJICHBI MX OTPHIATEIIbHBIC 1 MOJI0KUTEIBHBIE CTOPOHBEI.

[ToxazaHpl mpenMyIIecTBa peanm3anuy MU(pPoBoii 0OpaTHON CBS3M HAa MHUKPOKOHTPOJUIEPAX IO
CPaBHEHHIO C TUCKPETHBIMHU. B Takmx CTPYKTypax JIETKO OCYIIECTBISIETCS 100aBICHNE HOBBIX (DYHKIIWH,
M3MEHEeHHE TTapaMeTPOB 00PaTHOH CBSI3M, peann3anus GyHKINH QUIbTpaIHH.
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Omap Jlabaose, [lanaem Cmaspuanuou, Jasuo Ilypyxeanuose, Maiis [lepysaose,
Muxaun Cmaspuanuou

mr.panaet@inbox.ru
Pe3rome

B crarbe paccmarpuBaeTCcsi HOBBIM NPUHIMI IOCTPOCHUS MaHUIYJIATOPA, IIPU KOTOPOM, C LIEJIbIO
YIPOULICHHs], yCTAHOBKA OPUEHTALMU 3BEHBEB IIPOU3BOJUTCS IByXOCHBIMU IIOBOPOTHBIMU MEXaHU3MaMU C
B3aMMHO OPTOTOHAJBHOW opueHTranueil oceil. [IpuBeneHs! rpaduueckiue MaTepHuabl, HUTIOCTPUPYIOIIUE
onucaHue paboOThl MOBOPOTHBIX MEXaHMU3MOB W HEOOXOAMMBIE IUIsi BbIBOJa (OpPMyYN IpeoOpa3oBaHUs
YIJIOBBIX KOOPAMHAT yIPaBJICHHUs OpUEHTALMEH 3BeHbeB MAaHUITYNIATOPA B IEKapTOBEIE.

KuaroueBnle ciioBa:

Pobomomexnuka, MauUnyaAmop Muna Xo00m, MHOZOWAPHUPHbLIL MAHURYIAMOD, YAPAsIeHue
opuenmayuei 36eHbee.

W3BecTHBIE POGOTOTEXHHUYECKHE MAHUIYJATOPHl THIA XO000T O CHUX IIOp SBIAIOTCA
IIpeMeTOM, KaK IIPaKTHYeCKHUX paspaboTOK, TaK M TEOPETHUYECKUX HCCIEeNOBAaHUIl. OTO CBI3aHO C
TeM, 4TO, AaXe IIPU IBYX CTEIEeHIX CBOOOZBI 3B€HbEB MAHUITYJIATOPA, YIpPaBIeHUE MAaHUITYIATOPOM
ABIIIETCA CIOXHOH 3afaveif. KoopauHaTel KaXA0ro 3BeHa MAaHUITYJIATOpA 3aJalOTCA B CBA3aHHOM C
HUM CHCTEMe KOODJWHAT, OCH KOTOPOil IlapajUlefibHBI OCSIM COWIEHEHWI 3BeHBEB. 3aTeM 3T
KOOPZAMHATH INpeoOpasyloTCs B KOOPAUHATHI 33JaHHOM HEIOJBIDKHOM CHCTEMBI, 4YTO TpebyeT
GOJIBIINX BBIYMCIUTENBHBIX pecypcoB [1]. B crarse paccMaTpuBaeTcs HOBBIN IPUHLIUI yIIPaBIeHUA
MaHHUIYIITOPOM, peaIHu30BaHHbIN Ha OCHOBE IIPeI0KEHHOTO HAMU IIOBOPOTHOTO MeXaHU3Ma.

Ha pumc.l cxematuyecku TIpefiCTaBlIeH IIOBOPOTHBIM MeXaHM3M B Tpex npoekuusax. OH
obecrreynBaeT HM3MEHEHHE OpMEHTAllUM OCEeBOM JIMHUHM 3BeHa BpallleHHWeM [BYX B3aUMHO
OPTOTOHATBHBIX OCeil Ha yriasl ambda u Oera. IloscHuM o6GoO3HaueHuUd, NpUBeJeHHble Ha puc.l.
Kpy>xxaMu IOKa3aHBI BTYJIKH, KOTOpBle 00ecIeYrBaioT BpalieHye ocelf, 0603HauyeHHbIX 6ykBamu X-X
u Z-Z. 3BeHO MAaHMUIIYJIATOpA >XECTKO CBA3AHO C OChI0 Z-Z, W Ha 4YepTeXXe IIpeJCTaBIeHO
cxemaruyecku orpeskoM OA. Ilpu HyneBoM 3HaueHHHM yria anbda dTOT OTPE30K, IPeCTaBIIIOUUH
OCEBYIO JIMHUIO 3BeHa, coBazaer ¢ ockio OV cucrems! koopguHat. [I0oBOpOTHBIN MexaHU3M paboTaeT
crenytomuM obpasom. ITpu mameHenun yria ambda OCh BpalleHUA X OCTA€TCS OPUEHTUPOBAHHOMN
BHoiab ocu koopauHaT OX, a ock Z-Z BMecTe ¢ BTyJIKAaMH IIOBOPAYMBAETCS HA YToJ anbda U 3aHUMaeT
mosunuio Z1-Z1. ITpu sTom Touka A Ha (PPOHTAIBPHON IPOEKLUMM IIOKA3bIBAaeT IIOJIOXKEHUE OCEBOM
JIMHUY 3B€HA MaHUIYJATOpa. lIpu m3MeHeHUHU yria GeTa BTYJIKU OCU Z-Z OCTAIOTCA B HEU3MEHHOM
IIOJIOXKEHUH, a CaMa OCh IIOBOPAYMBAETCA Ha COOTBETCTBYIOWIMIA yroy BMecTe c ockio 3BeHa OA. Ilpn
¢uxcupoBaHHOM 3HaueHuHU anbda u msmeHeHuu yriaa f or 0 mo +9 0 u ot 0 7o-90 rpap Touka A
IIpOYepyYrBaeT IIOJNYyOKPY>KHOCTh Ha Ionycdepe, KOTopas Ha IPOEKUMIX IIPeJCTaBlIeHa B BHJE
IIOJIOBMHBI JIIUICA. TakuM 06pasoM Touka A MOXXeT OBITH YCTaHOBIEHA B JIOOYIO 33aHHYIO TOUKY
monycdepsr. CrefoBaTenbHO, NPEAIOXEHHBIH ITOBOPOTHBIM MeXaHM3M paboTaeT KakK IIapOBO
IIAPHUD.

IIpu 5TOM OH OGCIyXHUBaeTCA He TpeM (2], a ZBYMS 3JI€KTPOIIPUBOJAMU.

IIpy  pa3paGoTKe MHOTO3BEHHOTO MaHUIYJATOPa OCh X-XIIOBOPOTHOTO MeXaHU3Ma
IOCJIEeNYIOMeTO 3BeHa YCTAHABJIMBAETCHA IIEPIEHIUKYIAPHO OTHOCUTEIBPHO OCEBOH JIMHUU
IpeBIAYIIero U IPU HYJIEBBIX YIIaX OPUEHTAIIUN.

Ha puc2 mnpexcraBmreH oOmu#i Buj [IOBOPOTHOrO MexaHu3Ma. Ha HeM IOKasaHbI

67



0. Jlabaosze, I1. Cmaspuanuou, /[. Ilypyxeanuosze, M. Llepysaodsze, M. Cmaspuanuou

HONXyOKpy)XHOCTH  obo3Hauenusle 6ykBamu ACB, AEB, AE®, xoTopsie onuchiBaer paguyc cdepsi,
COOTBETCTBEHHO ITPH 3HAYEHUH yTJIa anbda IOKa3aHHOM Ha pUC.2, 3HaYeHHUH yIa aabda paBHoM 0 u
sHaueHuu paBHOM 90 rpagycam. Ilpum 5ToM Kakzas TOUKa SJUIMIICA COOTBETCTBYET OIpe/leIeHHOMY
sHaueHwio yria f. Touka C onmpezesnger OpHeHTAMIO U KOOPAWHATHI 3B€Ha MaHUITYJIATOPA.
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Kpome opumenranum, pas paGoThl MaHUITYJIATOPOB BRXXHO KOHTPOJHPOBATh 3HAYEHMUS
IIeKapTOBBIX KOOPAWHAT BCEX YCTAHABIMBAEMBIX 3BeHbeB. llpuBeseH (OpPMYJIBI, I[O3BOJAIOLIUE
OIlpefie/IATh 3HAYEHHUs MAEKAPTOBBIX KOOPAMHAT 3BeHA MAHMUIIYJIATOpA IIOCIE YCTAHOBKU YIJIOB
OpUEHTALUH.

x=Rsinf}, y=RcosPcosa, z=RcosPsina, rze R=OC paBHO pa3mepy 3BeHa.

Otu GopMyIIbl GBLIH IIOJyYeHBI C IIOMOIIBIO TOPU3OHTAIBHON Ipoekiuu [, jexxameil Ha JIMHUT
AJlB, xoropas SBIA€TCA TOPH3OHTAIBHON mpoekiueii kpuBoi ACB. Dtu Qopmysas! MmO3BOIAIOT
IIpeJICTaBUTh KOOPAUHATHI 3BeHbeB MAaHUIYJIATOPa B BUle CyMMbI KOOPAMHAT BCEX IIPeIIeCTBYIOUINX
3BeHbEB, BIUIOTh A0 KOOPAMHAT MHCTPYMEHTA, IPeACTABJIAIONINX MAHUIYJIATOP B BUJE CBI3AHHBIX
BEKTOPOB B HETIOABIKHOM CHCTeMe KOOPAMHAT.

ITpepBapuTenbHO, AJA SKCIIEPUMEHTATIBHOM IIPOBEPKU H3JIOXKEHHBIX BBIIIE IPUHIUIIOB GBLI

W3TOTOBJIEH JIeHCTBYIONUI MaKeT MaHUITYyIATOpa. MakeT CcOCTOSAN M3 IByX OJMHAKOBBIX 3B€HBEB, UTO
BIIOJIHE J[OCTAaTOYHO JJIf [eMOHCTpalluM IpUHIuIA ero paborsl. Kaxzoe 3BeHO cOCTOsIO W3
BHENTHETO U BHYTPEHHEIO OJIEMEHTOB, IIPEe/CTABJIAIOIIUX COGCTBEHHO OJHY W3 BO3MOXHBIX
peanm3anyii MOBOPOTHOTO MeXaHW3Ma. BHeIIHUI 371eMeHT IpefHasHadYeH JJII KpeIUIeHUA B3aWMHO-
OPTOTOHAJIBHBIX OCeH, Of/HA U3 KOTOPBIX CIY>KUT AJIA IIOBOPOTA BHYTPEHHETO dJIeMeHTa, a Jpyras A
moBopoTa BHelrHero. CBA3b 3B€HBEB OCYLIECTBILIETCA CTOMKAaMM KpeIlIEeHHS BHYTPEHHETO dJIeMeHTa
OJHOTO 3BeHa C BHEIIHUM DJEeMEeHTOM [JPYroro 3BeHa. [IOBOPOTHBIM MeXaHM3M KaKIOTO 3BeHa
paboTaeT 3a CYET IIAPHI CUI, AEHCTBYIOIIUX Yepe3 TPOChl. B MHOTO3BeHHOM MaHUITYJIATOPE U3MeHeHHe
OpHeHTalluy IIpefbIAYINero 3BeHa H3MeHSIeT OPHeHTAlUI0 BCeX IOCIeAyIOIUX, HO He WM3MeHsIeT
OpUeHTAIUIO BCeX IIpeAbIIyIHX.

B 3axiioueHrMe OTMETHM, YTO KpOMe VIIPOIIEHWs OOOpyZOBaHUSA, HU3JIOXEHHBIH IIOAXO[,

IIO3BOJIAET TaKXKe YIIPOCTHUTH IIPOIrpaMMYy YIIpaBJI€HHNA MaHUITYJIATOPOM.

M GH™GH9J6039M0 Fsbodms@memo
0256 58507, 35b65003¢H UH3360560000, ©s3000 FIHbs60d) Js0s 396063509,
dobgocer bhogmosboo
M9bomadg

U EOG05d0 gobboErmEos 39603 HEHMMOL 53900L sbowro 3G0bE03o, MBIl OMLYE
29956303900l doBbom MHAMEgdol MmM0gbEHsEool ©oygbgds bgds  mMmgmdosbo ddMHMBsgo
994o60Bag0000 9O MOMOIOHNOMODMYMBIMHO MmO0gbGsE00m. dmygzsbowos ddMHMBsgo
394o60Bag00lL  dmdomdols s0fgMol  LooEbEHMsEoMm AMx039w0 doboens, MHmIgeog obY39
9309090005 35603MWsGHMAmOl MRMmEgdol MmGOgBbESE00L BsMm30L 3MEbMMmO JmMEobs-

39%0b 35O G0 459Y3560L FMMHIMEdOL Asdmboyzsbao.

Robotic manipulator
Otar Labadze, Panaiot Stavrianidi, David Purtshvanidze,Maya Tsertsvadze, Micheil Stavrianidi

Summary

In the article discussed a new principle for manipulator construction with a purpose of
simplification to install link oriented derived through dual-axle rotational mechanisms with interrelated
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orthogonal direction of axis. Here is attached graphical drafts, illustrating the mechanism if rotation and

required equation transformation for managing angular coordinates in chained links for manipulator in
Cartesian system.
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AHaTUTHUKO-MMHUTAIMOHHAA MOZEJIb YCTPOMCTB OIpe/ieIeHUs OCHOBHBIX
HHGOPMaTHBHEIX ITapaMeTPOB Koye6GaTeIbHOM CHCTeMEL

B3aar Asmarinapamsrry, Hora Orxosopusa, Hpar Ennramsrrg

Pesiome

B CTaTbe Hpe,ILCTaBJIEHa AHAJIMTUKO-UMUTATMOHHAA MOIEJIb YCTPOﬁCTB OHPe,HeJIeHI/I}I
OCHOBHBIX I/IH(bOPMaTI/IBHI)IX HapaMETPOB KOJI€6aTeJH:H0ﬁ CHUCTEMBI, C IIOMOIIBIO KOTOPOfI MOXXHO
Hnucciaen0oBaTb TOYHOCTHBIE XapaKTepI/ICTI/IKI/I, BBIABIIATH q)aKTOPI)I BJII/ISIIOH_(I/Iﬁ Ha KOHeYHBIHA pEBYJH)TaT
I/ISMEPEHI/H{ 1 OLI€HUTh MX CTEII€Hb BJIMAHMWA HA OCHOBHYIO COCTaBJIfIIO]J_LyIO HOI‘peI_IIHOCTB HO,JO6HI)IX
yCTpOﬁCTB. MO,ILeJIL BKJIOUaAeT I/IHCprMEHTaJILHBIe l'IOI‘peI.HHOCTI/I, BBI3BAHHBI€ OT HEHWOECAJIBPHOCTHU
COCTaBJIAIOIUX OJIOKOB YCTPOMCTB, KOTOpble BJIMAIOT HA TOYHOCTh OIIpeflie/ieHHs OCHOBHBIX
MHGOPMAMOHHBIX ITapaMeTPOB KoylebaTenpHON cucTeMsl. [[puBOAUTCA CTPYKTypHAs cXeMa MOJEIH,
OITIMChIBAETCA Ha3HaAYeHue KaXXaoro 6JIOKa u HPe,Z[CTaBJIeHa 6JIOK—CXEMa aJII‘OPI/ITMa
Q)YHKHHOHHPOB&HHH, Ha OCHOBE KOTOPOI‘O HOCTPOEHa AHAJIUTUKO-UMUTAITMIOHHAA MOJEJ/Ib YCTPOﬁCTB.

Analytic-simulation model of devices for determining the basic informative
parameters of the oscillatory system

Zaal Azmaiparashvili, Nona Otkhozoria, Ivane Epitashvili

Summary

The article presents an analytic-simulation model of devices for determining the basic
informative parameters of an oscillatory system. Using this model it is possible to investigate the
accuracy characteristics, to detect the factors influencing the final result of the measurement and to
assess their degree of influence on the basic error components of such devices. The model includes
instrumental errors caused by the non-ideality of the component blocks of devices that affect the
accuracy of determining the basic information parameters of the oscillatory system. A structural
diagram of the model is given, the function of each block is described and a block diagram of the
operation algorithm is presented, and finally analytic-simulation model of devices was built.
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The version of the origin and the compilation of the vowels of the
Georgian alphabet

Tamaz Trokashvili

Summary

In the article the form and outlines of the alphabet of the Georgian writing are considered. They
completely differ from the letters of other alphabet of any writing.

The article considers the vowels of the Georgian alphabet of "Mkhedruli" (modern lay of Georgian
alphabet) which are: "s", "o ", "m", "™ and "g ".

The time diagrams corresponding to these sounds are shown. They are written down by means of a
microphone and an oscillograph. These oscillograms with outlines of vowels of the Georgian alphabet are
compared.

It turned out that there is a considerable similarity between them.

We think that outlines of vowels of the Georgian alphabet of "Mkhedruli” could be taken from the
forms of the corresponding sound vibration.

The question that has to be asked according to this version is: how could authors of the Georgian
alphabet write down vowels when there was no electronic equipment. In the article the idea that the
record had been made on a light, mechanically moving surface is considered. The vibration of a vowel
affected the surface, leaving the corresponding mark on it.

Bepcus 0 npoucxoKIeHU U COCTABJIEHUH IJIACHBIX OYKB rpy3MHCKOro ajgaBura
Tama3z 1poxamsrrn

Pesiome

B cratbe paccMorpensl (opma W ouepraHusi aiu(aBuTa TPY3MHCKOH MHCMEHHOCTH, KOTOPBIC
MOJHOCTBIO OTIMYAIOTCS OT OYKB JPyroro ajgasuTa 000t MHCMEHHOCTH.

PaccmoTpeHs! TiaccHBIE OYKBBI TPY3MHCKOTO aj(aBHTa «MXEIPylm» (COBPEMEHHBIA TPY3HHCKHN
an(aBUT) MUCMEHHOCTH: «ay, KH», KO», KY» U «e».
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[TokazaHbl BpeMEHHBIE TUarpaMMbl KojeOaHni COOTBETCTBYIOIINE 3TUM 3BYKaM, KOTOpPBIE 3allUCaHBbI
¢ TIOMOIIBI0 MUKpO(OHA M ocumiorpada. DTH OCHMIOrPaMMBI CPaBHEHBI C OUEPTaHUSIM IJIACHUX OYKB
Tpy3HHCKOTO andaBuTa.

Y CTaHOBIIEHO,9TO CYIIECTBYET 3HAUUTEILHOE CXOCTBO MEKITY HUMH.

CrnenaH BBIBOJ, YTO OYEPTAHWS TJIACHBIX OYKB I'DY3MHCKOTO «MXEAPYIm» andaBUTa MOXKeET OBITH
B3ATO OT (JOPM COOTBETCTBYIOILIETO 3BYKOBOTO KOJICOAHMS.

CornacHo 3TOH BepCHM, BO3HMKAET BONPOC: KaK CMOTJIM aBTOPHI TPY3MHCKOro andaBuTa 3amucaTh
TJIaCHBIE 3BYKH, KOTJIa HE CYIIECTBOBANA 3JIEKTPOHHAS alnaparypa. B craTbe H3/I0)KeHa Hes, Y9TO 3alHCh
MPOM30IILIA HA JIETKOM, MEXaHHYECKH IBMXKYIIUICS OBEPXHOCTH, Ha KOTOPYIO JeHCTBOBajIa KoleOaHue
TJIACHOTO 3BYKa, OCTaBIISAS COOTBETCTBYIOILIHI Clle]] Ha TIOBEPXHOCTH.
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Electronic tonometer
Tamaz Trokashvili, Guram Urushadze, Nodar Shengelia

Summary

In the article separation of frequency of the main signal from complex signals of low frequency is
considered. The basic frequency of a signal can change in a certain range.

The diagram by means of which it is possible to set up music instruments is shown. In the diagram
double-strip filters of low frequency are used. These filters are constructed on one operational
amplifier. The first filter is set up on the appropriate note of the musical instrument, and the second
filter is used for measurement of this frequency.

Measurement of frequency is carried out with a voltmeter. Measuring accuracy of frequency of a
note is 0,1 Hz.

DJIEeKTPOHHBII KaMepTOH
Tamas Tpoxawseunu, I'ypam Ypywaoze, Hooap [llenzcenus

Pe3iome

B cratee paccMaTpuBaA€TCA BBIACICHUC YaCTOTbI OCHOBHOI'O CUI'HAJIa U3 CJIOXKHBIX CUI'HAJIOB HHU3KOM
yacToThl. OCHOBHAs 4aCTOTA CUTHAJIA MOKET MEHATHCS B ONPEJCICHHOM JHaNa3oHe.
[IpuBonutcs cxema, 1o KOTOPOH MOKHO HACTPOUTH MYy3bIKaIbHBIN HHCTPYMEHT. B cXxeMe ucnosnab3yrorcs
JIBa TIOJIOCOBBIX (DWIIBTpAa HHU3KOW YacTOTBHl. ODTH (PUIBTPHI MOCTPOCHBI HAa OJHOM OIEPAIMOHHOM
ycunutene. IlepBblii  QUIBTp HAcTpOEH Ha COOTBETCTBYIOUIYIO YaCTOTy HOTHI HAacTPaMBaeMOTO
UHCTPYMEHTa, a BTOPOH HCHONb3yeTCs Ml HM3MEPEHHs OTOM 4acToThl. [I3MepeHHe dYacTOTEHI
OCYILECTBJIIETCS TP MOMOIIY BOJIBTMETpa. TOUHOCTh U3MEPEHHUs 4acTOThl HOTHI cocTasiseT 0.1 Tepi.
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gmOIoMgds, HMIWIdoE 9OMbs0MO 356MmbbmIogmgdom 0gddbgdosb. 0dolomzol, GMI ymgge
XJOBY 5O 0gmlb LsFoOH® gOHMO s 03039 3MOL Fgg3s6s, yzges dmgdggds (M39Mo30s),
399000006900 gbdsosdo.  Gmamei  Matlab-ob  s@fg®sdos g3 sBHOMgdO,
3MEOWYOJE0s 3OMYMTN B0l (Fob oMYIEGMOH0sdo sOLYdo TLsdsdolo Bsowo),
309603l gmbgool Lobgwo, o3 bobgwom bEgds dmdgzbm BmJdggdol godmdsbgds dos
36 659006.

36MMAM5d0L  9wamMomTol o BLGHOMIGHOOL  oblBOZMOLIMZOL,  MYIMEOMO
0bx3mMIo300L 2o6s 3608369cm35605 FmEogl dH3G030L Mo HO MGl Bsdmyswrodgds:
xX(t) gmbdgos 29633970 30HMBIBOL  Fomzowolffobgdom,  gedmolsbgds  Bbool

2kt
3503mbogmwo  gumbdiogdol, COS (HT + (pk) X500l Lobom,  G™Iol  39M0Mm©o
(359689m6M900L Lobdotg) 030395, M3 LoKYobo Gmbjsools, - Loswsg k dmgwo Mogbgzos, Py -

N 2wkt
30BLEBGs.  FOHR030 3nTd0bs30s BWbzool.: > x=0A4xcos o + Qg |, 50b Lecgo N-

MO Mool GHMoymbmdgdmomwmo 3f36M030:

x(t) = Yoo ArcoS (znTkt + (pk), (1)

21kt
bowe 3 xsd0l Ay cos (T + (pk) 8995009690 - X (t) 3xBdg00l k-60 35G3mbogs.
099 %590L 3MBObMLL 4og3bLBom (1) BMMIMEs Ggodergds sbg Pogfhgdmo:

x(t) = ? + Dret [akcos (ZnTkt) + by sin (ZnTkt)], 2)

LooE 9boo 30953030g6GHIO0 250MOLabYd0sb:

ag = 2Apcosy, (3)
a, = Arcoso, 4)
by = —Agsing, 5)

bowm X580 (4) ©s (5) -0by, 9oL k-mMo 35GIMb03s. P 3MBLEBEHL 36033zbgErmdsl 3o

296LsBEOZMZL Loowy - kmx. 5J9sb god8mBEobscy):

sum = ay(cos(kmx) + by (sin(kmx) (6)
300l LodMEMM bobg BMOIMEOLS, HMIol Jobgz00 XsFoL 3MMyMsds (Matlab-do dgddbogro
5300-139969305) 3980030l MOl 32913030963 JOL.
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dm399mo 13wbd00L, Bomgdo@ozdmo Bm®IMwolb (6) dobgwz0m, Boow 1wbdiosdo
bgds obso 1bd309d0l BMMToMmYds (89dmEsbs), HMIGEmMs s©fgMs 5ME0MgdYE0s. S80EH™I
om0 453bsdOLIM30L 043bgds MO Boow Bmb30s.
bgdmo  50bodbMmo  3mb3gBEool gomzowobfjobgdom  gmGogl df3zmozol
3M9803096H900L go0mm3zwol Matlab-3Gmymsds dmoEsgl  bed 3HMAMmYe ImEEl (Bsow
369 3090):

1. Summl.m - 36MyMs95d0 dmEgdwos: MmMsMAw9dgbEHosbo dglsgseo - 3oMH3gwo x s  dgmy
0b@gdLogool n LoOY; FobLEBPZMME0s: X 9MAMTIOEHOL (33eP0wgdoL 6y [-1 , 1] o
00MadgbBHol doxo dx; aobogdmos gmbjsogdo: Ya s Yb, GmIgwoms gohmgOmo
o0m3gbBHgdos dgbodedols gatk, dx) s gbk, dx) ®mbJsogd0; odmomzgugds:
063936M9¢0d3905 2o0mbobuyemgds (06EgaMmowo gobobowgds, Hmam® Bwbdaool amosgozol
mOEO0bsEHOL X500), BHM939(300L FJNMPOM; S dBMEIMUL K 5ToL Labom 3IOWEMd 306390
3560mbozol  3608369w0mdol, MMmIgwoi 0bsbgds sum-ol  Lobgwoom  gm®IoMgdmen
dgblogmgdoL xR MH5d0.

2. ga.m — 50965 BMbJ300Ls, GMBgwoi sdMMDbIdL &) 309B303E0gEABL; (3030l M3gMsEHMMOl
399my969800 sbgbl x 56MdgbEOL Lo3z56dm 36033690MdYdOL abgBOMmGISL.

3. gb.m - 50fgOL gwbg30sL, GMIgeos dMBIBL by 3mgBoEoIbEL;

09-2 s 99-3 3059900 0530L0 LEHMNYIEBHMM00 0IBEHMEMOs. Poblbgoggds dgdgados: Ay

309530G09630L Lo3356dm 8608369eMdgd0 gsdmomgmgds cos-ob dobgwgzom (3), bawm by

- sin-ob dobggzom.

Bob. 1- Bg 0mEgdmeo LYEsmo  sLobogl Summl.m  3GMAGMHIOL B0gH 2oFMM3E;0W0

3OO 89393900L 3M553039e 209mbobyegdsl gumbdioobsmgol y=x2.
d399m» 8m399990005 153039 Bo0-3496300L olE0byo :

B0 BMbJzos Summl.m
function [sum]=summl (x,n)
n=20
dx=2/100;
x=-1:dx:1
Ya=ga (0, dx) ;
sum=trapz (x,Ya)/2;
for k=1:n
Ya=ga (k, dx) ; Yb=gb (k, dx)
ak=trapz(x,Ya) ;bk=trapz(x,¥Yb);
sum=sum+ak*cos (k*pi*x)+bk*sin (k*pi*x);
end
y=sum
plot(x,y)

300 31bj3os  ga.m
function[d]=ga (k, dx)
for i=1:101
x=-14+dx* (i-1) ;
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d(i)=x"2*cos (k*pi*x);

end

30 BMbjgos  gb.m
function[b]=gb (k, dx)
for i=1:101

x==-1+dx* (i-1) ;
b(i)=x"2*sin (k*pi*x);

end
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Bob. 1 y=x2 gubdool 3030

Software solution of the algorithm for calculating the coefficients of a Fourier series
using Matlab

Ketevan Omiadze, Nygzar Dadiani, Dudukhana Tzintzadze

Summary

On the basis of modern technologies, the Matlab software package is one of the best ways to
solve scientific and technical problems. It uses a wide range of numerical algorithms, symbolic
calculations, signal and image processing, engineering programming at the level of block diagrams,
modeling, solving economic problems. In the development of many fields of science and technology,
the Fourier transform takes a rather large place. It is considered an important tool: to measure the

approximate value of any function, in the electrical engineering of alternating current, for spectral
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analysis of signals. Matlab is one of the most powerful software tools for searching for Fourier frenzy

coefficients.

The article describes the program for calculating the coefficients of the Fourier series, which
consists of three file functions, formulas for calculating coefficients, describing program structures (file

functions), and plotting the function y = x2.

ITporpamHOe pelneHue aTOpUTMa BEIYHCIeHNA KodddunuenTos paga Cypse

¢ ucnons3opaHuem Matlab
Hyrsap /lagnarn, Kerepar Omnazse, /Jyayxana [[nanaznse

Pe3rome

Ha ocHoBe coBpeMeHHBIX TeXHOIOTH IporpaMMHbIii maket Matlab - ofus u3 mywmx cioco6oB
pellleHMs 33724 HAyYHO-TEXHUYECKOro xapakTepa. OH HCIIONIB3yeT WIMPOKHUI CIEKTP YHUCIEHHBIX
QITOPUTMOB, CHMBOJIUYECKHE BBIUYHUCIEHUS, 00pabOTKYy CHUTHAJIOB U H300paKEeHHI, HHXeHEpHOe
IIPOrpaMMUpPOBaHUE Ha YPOBHe OJIOK-CXeM, MOJEIHpPOBaHUe, pelleHHe SKOHOMUYEeCKHX 3azad. B
Pa3BUTHU MHOTHX 00JacTeil HAyKU U TeXHUKU JOBOJBHO GOJIBIIOE MECTO 3aHMMAeT IIpeoOpa3oBaHUe
®ypre. OH cuuTaercs BOXHBIM CPeACTBOM: [ U3MEPEHUs IPUOIUSUTENIBHOrO 3HAYEHUS JII0O0H
GyHKINY, B 9IEKTPOTEXHUKE IIepeMeHHOTO TOKA, [JIi CIIeKTPAIbHOTO aHanxus3a curHaiaoB. Matlab -
OJIMH U3 CaMbIX MOILIHBIX IPOrPaMMHBIX CPEICTB A ITorcKa Koaddunnentos npuobpaszosanus Pypee.

B craree ommcsIBaeTCs IporpamMma Ajis BeruuciaeHus KodbouimenTtoB pasa Pypre, KOTOpPbIi
cocTauT u3 Tpéx damn-QyHKIUY, JaHbl GOPMYJIbI AJIA BEIYUCIEHUA KOI(MGUIUEHTOB, OIMUCHIBAIOTCA

CTPYKTYphI mmporpamm (dari-GyHKuun), HocTpoeH rpaduk GyHKuuu y=x2.
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M9bordg

53MmlbsdGgf3gmm  3md3egdlol Lsfs®dmgdo oMmBmomagbgb Lsmmdmd-gbgMggdolmeo
OgbOLgdols  dibgogr  ImIbIsMYPPEgdL, ULsEsg OmameE  Lsmdmdol, sgzg gbgoaools
93mbmdool  3Gmdgds 3930  ©PSL. BoBIGPPM®o 339306, Mmdgmog  LBs@osdos
P96G3magboeo, bsommo BsbL, H®3 Mool FoMdmgdsdo mdMo gbghgool db6odzbgum-
3560 36535099005, M@Igwms dg3oMads 9BIJEHMOO 0d6gds  gbgMamEsTBMAO  MBdIMMO
AL ©sb5sMIOOL 58mygbd0om.ErEol Fomdmgdsdo, 0dMMmO GvadmL ©IBsYMYdOL
259mggbgdols 89095, dgmOgmmo  gbgMmMalydligdols  FsdlodoEyMmoE  sm30lYdOL
39dmbgggsdo,  dgLsdergdgos  @sbsbsPxgdol  dg030Mgds  ©ssbermgdoo  25:30%-ol
®mEgbmdom. 530l  dggas 86083bgmmgbs  9gdzoMgds  HomImgdmemo  3Gmdiools
M30000609090090s.

153356dm bo@ygzgdo:

96963@5Y33s, 8960 Hyddea, el fs3m9ds

36Md0E0s, HMI J3q4bol 25630050900l JOHM-gMM0 3HOMMOGIGHWIWO F0TsOMYEGOSS
beogggrol  dgebgmdol  3GmEJgool  Fomdmgdol  bOs, ©s  2s0mdobsty  999sb,
93MMLsIMYH390™ 3mI3egduol gobzomatgds.

3OMBsIOGH3gm  3mI3egdbol  Lofomdmgdo  FomBmaygbgd LomdMd-9bgMygEolzmwo
M9LwOLYdOL dbbgoe FmIbTsMGOEIGOL, Lo MMAMEOE LoCBdMBOL, s1939 gbgMoolL g3mbmdools

3009 dogwbyg (30390 L.

32OMBsIOF3gmm 3033 gdbol LGomdmgddo dmbdscndweo LomdMdOL 50% s9maygbgds
505 3H98396M5@MMMo (40+15008) 0dMo 3Mm3glgdol, s3Mgm3g 290dMdols ©s bgwo
0950mTo6153900L  4bLObMOEF0YEGdEsE. FmbIsMgdmwo MdMMmOo 9bgMyool 360d3zbgwmgzsbo
Bofoeo 408mo@Ym®bgds 3sMgdmbo s gl bgds 35306, OGmEs b3gbds Jggysbsd dsgowoms,
2015 §9eol ssbermgdom 400 dgrb wotmol 3496936030 5000 04os Y3bMgmdo (ssbermgdoom 2
O 3MdOo d9GE0). 5MmMLIIMYT3gwm 3mI3wgdudo Fgdsgoer Lofamdmgddo sMLYdMEo
dgmMgmemo  9696MamMglOLgdol  FoguodsMo©  s30LgdolL  ddmbggzsdo, TgladargdgEos
9mbsMHg0mwo  LomdMBOL EIBMAZS IbEMgdom  20-30%-0b MmEYbmdom, Mol I3
9603936936500 89930600905 Fo6M8MmgdMEo 3OHMOMIE00L MIONVOMGINIIDS.

dgmdgmo  gbgMamMalwy®lbol  gsdmygbgdol  Logombo 3093  030BH™I  oMoL
3600369 mgobo, M3 0dMMo  bsMBbgdoL  godmEHymMibs  aoMgdmdo, goblozmm®mgdom 3o
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6.0060565830¢70, 6.339¢»00320¢v0, 3.b502583000, 3.858(9579, 03.[2f2b535-QXIBFPOTI00O

0Mbgd6M03 Fyowliosgzgddo, ofjggal o8 m39bsl3bgeol MdWG 2580bdMEmBL s 93N MO0
§0bsLHmOMBOL MI3935L gotgdmdo.

330006 969h39wmdol  LofoMdmgddo  gbgMamdgmMbgmdol  MeMoEombogry®o
MmO560Bo300lL 25dm MdMMo gbgMyool 360336903560 6s35MRYd0s, MMBolL ddEoMgds
9L gdgwos bb3oslbgs MMbolidogdgdol, ds0 dmMmolb 9byMym©sdbmyo MdMMHo Gddmlb
56509M9d0L godmygbgdoom.

d9m6gmwo  gbghymMglvydlgdo, dMmo  9bgMaool ol asM339mwo  3mEgbEoswos,
Ge39bs 9900¢gds 990393009L Fo@Bmgdol bsmhgbgdo, d21swgw®o 56 3bs 3hmowydaos.

32MMBsIOYF3gmm 3md3gdlol Ymzqer sGRdo sMBYdMBL JgmMgeo gbgHMeMLMOLOL
05300 §godrm.  Ggdbmmmaom®mo  2sblbgs390900  gobloBM3zMeggb dsm  bsmolbmdMmog s
5m©gbmdM03 J9850039bmdsb.

g4m39wwo3g  Bgdmmddmeosb  godmdobstg, oo  360d36gcmmds  gbogds
33OMBsIMH3gm  3nd3egdbol boho®mdmgddo dgmegmeo 9baBRMOGLMOLGOOL bsEoBL s
Jo0 8mbdocmgdol Lozombgdol sddsggdol MdMEMmO GHTdML BsYIMIBIOL  godmygbgdols
23om35¢obfjobgdoom.

@ELsbsMI  Jodbbgddo TgmEgmwo  mGomgwol  IFomIMgdgEr  JoMOMIE  935MOEBL
0008y gbl MOl 3H3O0WOol (35s0l) Lobos®do J3500, GMIgwoi Imobds®l ol
Lobo®d  Losddmmdo  dmbdsMgdmwo mdMmo  9bgeaool bobgze®®g dg@EHL. s8gbo, dg@e©
9600369035600 35508 Lobo®do g3580L Fgmegmeo mEmmgeol Lomdmlb MEGowoBsEos.

50b08bmo  dgmOHgmwo  MmOMJol LomdIML  MGHOWODBsE0s Fgbedwgdgwos MIMMO
AL ©BsYIMHgdOL 25dmygbgdoo [3,4,5].

30336036mMOL dMs30L LOTIEHZMOL A596RM0Tds, HMIgEoE 93 gdmbggzsdo LbsFoGms
000 GHIdML  ©65AIOHOLIMZ0L, FoMmBmgdl LEBOEHMwo GHo3ol 160 aar (16000 3p)
0550l Lobotygderm  3g35mdOL  J3500LsmM30L. FoIdIMEE0s, O™  J3s00 FMJocmdl 1.5
Loomol  obBsgemdsdo s B9@ogol ddMoo  603009MHgdgdoL  3mbEIbEG®E0s WMHMOL  5d
9mbs339md0 033Egds 9%-sb 10.5%-3g [1,2].

3mMMJrgdgero fywol Gomgbmds:
W="Wi(1-1/B2), 33
Loog: W1=1600039 — d5q0o30L 3500l ($93500Md59;
Bl s P2 - ddMowo 603m0gMgdgdol Lafyolo @s Ladmemm 3mbEgbEMaogdos -%-do.
‘W=16000(1-9/10.5)=2300 33,
9600 L300l 4963s3wMmdsdo smMMJergdo:
Wo= We(tl /72), 33
Loog: T1—bossmdo fymgdol Mom@gbmdss, 11=60 oo,
T2 — 05Qo0L boM3gz0ol boby®mdwrogmdss, 1=1,5 o= 90 fo».

W3=230060/90=1540 39

36mdoo0s, MMT 050l bomdzol  3Hgddgmod s 101°C-0s. dgmMgeo  mOMJwo,
G9939605¢ Moo 100°C 03.dd9ds 0.15 835-000). o0 {ibg3oBg ddMowo boxgMo mMomdwrol

A9939M0GHMEs  GHos 110.79°C, bowm  $qd39ms@GMOHmwo  ©sfbgzs Gmwo odbgds 110.79-
101~10°C.
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1-S ©0536580s6  33MmMEMdm, MM FgmEgMmo  mOMJwol  31ddzoLsl  Jowgdmeo
LOMBML 5EOVSGM0 BBZoMds Mk GHMEos: Nk =74.5 3X.
50 30MMdIOOLOMZ0L, MINYMHO GHMIdML 3MB3MLMEMOL Joge FmbIsMmgdymo Loddwsgzy
N @mwo 0dbgds:
N=W2* 1k /(4.19+860°1339'1i*Ne), 33
boOE3: Magd — 3I3OYLMOOL FgdobogmMo 8.d.3. nagy =0,9;
Ni — 3m33MHgbmGob 0bogsGmOrmwo d.d.3.ni =0,85;
Ne — 302936MH9LMM0L 9x39JGMGo 8.4.3.ne =0,75.
N=[154074.5/(4.19+860+0.9+0.85+0.75)]=5533¢.

93069  Loool  $gd39cms@MOmwo  ©sbgzol  asdm  (10°C)  LoFo®m  odbgde
B39 g0M03%g ©0o (MomMJdol 2-x96 gB0) bryHgdol GoMmo. vy IJMEOIME MOMJEL
3933903s3m 0.2 335-00g, 05906 mMr Gmero 0gbgds 1363%. Tgbodsdols mdGHO  GwddmL
30336OHgbmOoL bLoddwsgzdg N Gmewo odbgds:
N=[1540136/(4.19+860+0.9+0.85+0.75)]=10033¢.

9ol ddMogo boxgMo mOmdwolb @gddgModmes 0,2835 §b9g35bg GHmeos 119,62°C.
50 9900bgg35d0 3Hgd3gmo@ o ©shbgzs GHmwo odbgds: 119.62-101~19°C.

@0l 1.5 Lssmosbo bsMdzolsol mdGmo GHMAdML ©obsAsMol dogh @obsdxmwo
99dEHMMgbcyos GHmeo 0dbgds 150 33GLbom-ob.

D90mm  dmYy3z560w0  209baoM08gds  Bo@oMgdmewos 08  99dmbggzobomgol, Hm@aLss
@Yool 35s0L  Lobs®do 43500l 0¥MIMTMYgds  bedEogw©ads  3m3doboMmYdMo
390056@0m.  3gMdmE, 0dMHo  GHMIdML  Ebsysmo  FMTomdl  MmMABME  LocdMdDY
90m8s3g  Logd3o0qLOD  gHMo. sbs  gobzobowmm  WMEOL  BoEIROL  LoboMTo  J3s00l
003M3MToMoggds  TbmwmE MdOHO  GMIdML  ©obsAMOL  250mygbgdom.  ods-
3mG96G0E0  LoMdML  FyoOml  tes. GHgB3IMOGHTOMWO ©0s35BMbo  sg00mm  (5+25)°C-8y,
tov.€ {5; 10; 15; 20; 25}°C [6,7].

29bbommo  39d3g@o@GMGo  MHgg0dgdoolsm3zol, mdMMo  GHwIdML  3033MgLMMOL
dog® 9mbdomgdmo boddesgmg N o @mEolL 1,5 Lsomosbo bs®dzobsl dmbdsmgdwero
99dBHMMbMY0s L 3655303700 bsboo Fomdmoygbowos dglodsdobs bob.1 s bob.2.
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Bo@oMgdmen  a50b256000909080 800gdEos, Mmd Iy ol dmdbogdolsmgol
obstxgds 15+17,5 333.L. gargd@®mgbgdaool x3sbo smgdwos: 51=0,08 wsco/33GHLo (9GO
ki); $2=0,215 @s60/333bo (6o k). bob4-Bbg  @o@oboos  syMgogg law  @vob
90D gdsbHg obsxR Mo B9693M030 06Ol VOMmGIMGdOL FMHWYEO. dY653M030 S0MOL
B3L0 50gdM0s: $3=0,5 W560/8* (8O 4s) > $4=0,7 WoM0/d> (3O k).

BoboHgdby 1, 2, 3 s 4 §9393H0wo bsHgdom ©o@eboros 4osbas00dqdols gwgagdo od
3900bg930LomM30L, OHMEILsE WMEOL Lobs®ad J350d0 dofirmgdwo MOHMJwol GH9ddgMo@ s
Gmwos  110,79°C-0b, bmm  ©dsw3mGHIBE0mmo  Lomdmb  Fysmmb  gddgMod Mo
©0535HMb0 033w ds tes=5+25°C.
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Energy saving with application heat pumps installations brewing manufacture
N.Mirianashvili, N.Gdzelishvili, V. Khatashvili, V. Bakhtadze, T.Tsotsonava-Durglishvili

Summary

The agriculture enterprises are large consumers of fuel and energy resources where
especially sharply there is a problem of economy of fuel and energy.

From the carried out research presented in article, follows, that in brewing manufacture
considerable losses of thermal energy, which reduction will be effective at applications energy
saving heat pumps installations. Brewing manufacture as a result of use heat pumps installations,
at the maximum development of secondary power resources, reduction of power inputs in

quantity about 25+30 % as a result of it production cost price considerably is possible decreases.

DHeprocGepexeHue ¢ IpIMeHeHHeM TeIJIOHACOCHBIX YCTAaHOBOK IIMBOBAPEHHOM
IIPOM3BOACTBE

H Mupragamsuin, H I zsernnsrrm, B. Xaramsuan, B.baxrazgse, T.1Jorornasa-/[ypraumsmrg

Pesiome

[IpennpusTus arpoIpOMBIIUIEHHOTO KOMIIJIEKCA SBIAIOTCS KPYNHBIMH IIOTPeOUTEIIMHU
TOILTMBHO-HEPTeTHYECKHX PeCyPCOB, IJje 0COOeHHO OCTPO CTOMT IIPO6IeMa SKOHOMHHM TOILIMBA
1 DHEpruu.

Vi3 mpoBesleHHOTO MCCIefOBAaHMA, IIPeJCTaBIEHHOTO B CTaThe, CJIeAyeT, 4YTO B
IIMBOBAPEHHOM ITPOU3BOACTBE 3HAYNTEJIbPHBIE IIOTEPU TeIJIOBOM SHEPruu, YyMEHBIIEHNE KOTOPBIX
6yzyT 5ddeKTUBHBIMM NPU IPUMEHEHUAX SHEProcOeperarouiyX TEMIOHACOCHBIX yCTAHOBOK.
HI/IBOBapeHHOM IIPOM3BOACTBE B PE3YyJIbTAaT€ MCIIOJIB30BAHHA TEIIJIOHACOCHBIX YCTAHOBOK, IIpH
MaKCHMaJIbHBIX OCBOE€HHAX BTOPHUYHBIX OSHEPIreTHYECKHX PpeCypCOB, BO3MOXHO yMEHBIIEHHNE
saTpaT B KoiamdecTBe OKomo 25+30% B pesynbraTe 3TOTO Ce6eCTOMMOCT IIPOAYKIMH

3HAYIHUTEJIPHO YMEHBIIAETCS.
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The dominant layer of an expression

George Chikoidze

Summary

In the article syntactic-semantic characteristics of an expression are considered. They express
relations between the components of the dominant layer. The concept of an expression appears more
accurately in the text than in the speech. Sections, as a rule, are limited with full stops in the text. As
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for the speech, here borders of a statement look less accurately, and are defined by intonation and
pauses.

Essential aspect of the intercomponent relations is their classification, according to their
semantic characteristics. In particular, two main classes are mentioned in this work: purpose and
result relations and existence of the common semantic component.

,ILOMI/IHaHTHLII';I YPOBEHD BBICKAa3bIBAHH A

Teopruti Yuxornzse

Pesiome

B craTee paccMOTpeHBI CHHTaKCHKO-CEMAaHTHYeCKHe XapPAKTePHCTUKH OTHOIIEHUH MeXIy
KOMIIOHEHTaMM [JOMHUHAHTHOTO YPOBHfA BBICKasbIBaHMA. [lOHATMe BBICKAa3bIBaHUA Oojiee UYETKO
BBIPHCOBBIBA€TCA B TEKCTe, IJle TPAHUIBI BBICKA3bIBAHUA BBIZENAIOTCA, KaK IIPaBWIA, TOYKOH. Uro
KacaeTcs pedyd, TO 3[eCh TPAHUIBI BBICKA3BIBAHWA BBIIVIALAT MeHee YeTKO, OyLydu OIpeZeseHBI

MHTOHALMeH U Iay3aMH.

CYH.LECTBEHHBIM aCIIEKTOM MEXKOMIIOHEHTHBIX OTHOUIEHUU ABJISIETCS UX KJIaCCI/I(I)I/IKa].H/IH, COTJIaCHO
HUX CEMaHTHYE€CKHM XdPAaKTE€PHCTHKAM. B YaCTHOCTH, B pa60Te YIIOMHMHAIOTCA ABa OCHOBHBIX KJIaCCa:

IIPUYINHHO-CJIENCTBEHHBIE OTHOIIEHNA 1 HaJINYINe o6mero CEéMaHTHYeCKOIr0O KOMIIOHEHTA.
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339M90©bMwo s bbg. wgduozmbgdo.

Morphological analyser of Kartvelian languages
Liana Lortkipanidze

Summary

A modern Georgian language linguistic processor cannot serve for morphological analysis of all
Georgian language subsystems, as there is a big lexical, graphical and morphological difference
between them. We have developed an analyser with flexible capacity of adaptation for systems with
different spelling. In the article the development of the Morphological analyser of Kartvelian
languages is described.
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Mopdonormueckuii ananusarop KapTBerbCcKkux S35IKOB
Jlnama Jlopaxrnanngse

Pesiome

JIMHTBUCTUYECKUI IIPOLLECCOP COBPEMEHHOTO ['Py3sMHCKOTrO A3bIKAa He MOXET CIYXHUTh I
MOp®OIOTHYECKOTO aHAIN3a BCeX TPY3MHCKUX A3BIKOBBIX IOJCHCTEM, TaK KaK CYIIeCTByeT GOJbLIOe
JeKCcu4ecKoe, rpadudeckoe u MOpPGOJIOTHYECKOe pasiudyue Mexzay Humu. Mser paspaboranu
aHaIM3aTOp CIIOCOGHBIN TIMOKO aJalTHPOBATHCA B A3BIKOBBIX CHCTEMAaX, HMEIONIIMX pasIUdHOe
IIpaBoONMCaHMe. B cTaThe OmMcaHbI IPOGIEMbI, BO3HUKaoIue Ipu paspaborke Mopdomoruueckoro
aHanuzaropa KapTBenpcKux sS35IKOB U CIIOCOGHI UX pElIeHUS.
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The Georgian Text Corpora
Liana Lortkipanidze, Liana Kloyan, Manvel Kloyan
Summary

In the article the development of the Georgian text corpora is described. The differences of the
Georgian text corpora from traditional text corpora are described. The Georgian corpora’s basic
principles and features are listed. The text corpora types are reviewed. The Georgian corpora
development standards and methodology are described.

Kopmyc rpysunckoro s3bsika
JInana Jlopaxumaungse, /Inana Krogwa, Marser Krosa

Pesiome

B crarse ommcaHa MeTOZuKa pa3pabOTKU KOpITyca TPYySHHCKOTO f3bIKa. OIHMCaHBI pa3Iuyust
MeXZy KOpPIIyCOM TPY3MHCKOTO fA3bIKa M TPaJUIIMOHHBIMM TEKCTOBBIMU Kopmycamu. llepedmciieHsI
OCHOBHBIe IIPUHIIUIIBI X XapaKTePUCTUKU TEKCTOBBIX KOpIycoB. OIMCaHBI THUIBI TEKCTOBBIX
koprmycoB. OxapaKTepu3OBaHBI CTAHAAPTHI M METOZOJIOTHA paspaboTku I'pysMHCKOro TEKCTOBOTO
KopIryca.
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153396dm boByggdo
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The Compound Words Containing Derivatives According to Otar Tchiladze Text Corpus
Nino Javashvili

Summary

A compound word is a combination of two or more words. The article considers models of the
compound words in which one of the component stems is a derivative, i.e. the word received as a result of
word formation. Models are presented from the text corpus of Otar Chiladze. In a natural language there
are different models of word formation. The most relevant model is the “productive model” according to
which new words are formed in the language.

The purpose of this work is to show the principles and characteristics of a word formation means
in the compound words containing derivatives; to analyze efficiency of the word formation in the writer's
language. The derivative models and statistical data which are characteristic to the author are presented in
the article. The examples of word formation are considered.

Cnoxusre CroBa Cozpepxxamue JlepuBaroB B TexcroBom Kopmyce Orapa Ynnapze
Huro /[xapamBrin

Pesiome

CII0KHBIE CJI0Ba 3TO CJIOBA, IOJIyYSHHBIE B PE3yiabTaTe CIOBOOOPAa30BaHMS, KOTOPbIE COCTOAT M3
IBYX WM OoJblIe KOpHEH. B cTaTbe paccMOTpEHBI MOAENHM TaKHX CJIOXKHBIX CJIOB, y KOTOPBIX OIUH M3
COCTaBIIIONIMX KOPHEH fBIISETCS IepuBaToM, T.e. CIIOBOM, IIOJNYyYCHHBIM B  pe3ysbTaTe
cioBooOpa3oBaHus. Mojienu npeacTaBieHbl U3 TeKCToBoro kopmyca Orapa Yunanze. B ecrectBeHHOM
S3BIKE CYLIECTBYIOT pa3Hble MOJICNHN CIIOBOOOpa3oBaHus. MoJienb, o KOTOpOi 00pa3yroTcsi HOBBIE CIIOBA
B A3BIKC, CUUTACTCA MMPOAYKTUBHBIM M OHa CaMas aKTyaJibHas.

Llens pa®oTHI IMOKA3aTh NMPHUHIMITEI U CBOHCTBA CPEJICTB CIOBOOOPa30BAaHUS B CIOXHBIX CIOBaXx,
COCTOSIIIIUX U3 JIEPUBATOB; IPOAHAIN3UPOBATH IIPOAYKTHBHOCTH CIIOBOOOPA30BaHMs B sI3bIKe mucarens. B
CTaThe IPEJCTABICHBI JEPUBATHBHBIE MOJEIM W CTaTUCTUYECKHE JaHHBIE, XapaKTEepHbIE Ul aBTOpa.
PaccMoTpeHs! mpuMepsI CII0BOOOpa30BaHMsl, BCTPEUAIOIIHECS B KOPITyCe.
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95y, 0by.:
My bedroom is quite big. There’s a desk near the bed with a computer and a telephone on it.

Opposite my bed there’s a music system. On the walls there are some posters, photos and also my

swimming certificates. There’s a small window above the desk.
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053%9 35@ 960 BobY 5.

a6
Au rez-de-chaussée il y a deux grandes piéces: le salon et la salle a manger.

Sur la table il y a une nappe blanche, des assiettes et des verres.
“300M39 LoD OO OO MMobos: JOLHWIOO s LolivEoMm”.
“Bo00bg gm0 bgebsbm30, 09833900 ©s F0Jgdos”.
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“In height he was rather over six feet, and so excessively lean that he seemed to be
considerably taller. His eyes were sharp and piercing, save during those intervals of torpor to which I

have alluded; and his thin hawk-like nose gave his whole expression an air of alertness and decision.

His chin too, had the prominence and squareness which mark the man of determination”
(10, 1981:8].
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Means of Cohesion, Rheme and its Functions
Anna Chutkerashvili

Summary

Theme -Rheme structure is an important factor for cohesion and text wholeness. Czech
linguists Firbas and Dane$ have distinguished in the sentence between theme and rheme, in other
words, they have distinguished between what we are talking about (theme), and what we are saying
about it (rheme). Chafe uses terms new (theme) and old (rheme) instead.

Expressing theme and rheme in a text is obvious, otherwise communication would be
senseless. Most part of the given information is old, otherwise the speaker and the listener wouldn’t
have common ground for communication.

CpezcTBa CIUIOYEHHOCTH, peMa U ero GyHKITUK
AnHa YyTrepamBuirn

Pesome

Tema-pemaTuyeckas CTPyKTypa sSBjifeTCd BaXHBIM (AaKTOpOM /g ILIeJOCTHOCTH TeKCTa.
Yemckue munrsuctst Pupbac u [Javemr pasnudaior B (pase MeXAy TeMOH U PeMOM, LPYTHMH
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CJI0BaM¥, OHU Pa3jUdaioT TO, O YeM MbI OBOpUM (TeMa), X TO, YTO MBI TOBOPUM 06 dTOM (pema).
Bmecro storo Ueiid ncnoas3yeT TepMUHEI HOBBIH (TeMa) U CTapsIil (peMa).

O‘IeBI/I,II;HO, YTO T€éMa M peéMa B TEKCTE, TO €CTh CTapasd M HOBAA I/IH(bOPMaHI/Ii[, IIOHATHBI.

O6uenne Gyzer GecCIONe3HBIM, eciu HOBasg MH(popMaunus He OyzeT gocTaBleHa. B To ke Bpems

OCHOBHAA 44CTb PIH(i)OPMElI_U/II/I - 9TO CTapad I/IH(I)OPMEII_(I/IS[ - Ge3 Hee I‘OBOP}II.ILI/IfI H CIyliaTejab He 6y,I[yT

HUMETDh JOCTATOYHYIO IIOYBY [JIA IIOHUMaHUA APYT ApyTa.

Nk wN -

®

10.
11.

12.

13.

14.

@oGHIM5GH YOS — References —Jlureparypa

065600300, 6. LEEME30 NMOYdO, MdOOLO, 1986

393030, . ImbOMdYd0. LomBIg EHoBIbolmsb. mdowobo, 1973.

30058300, . Ls3sb0dz00ol IEObs335Wo. MdoOlO, 1979.

©wMdMmmG0, b. mbBMwgdgd0o 1. mdowolio, 1963.

LEn399610, 5. “BaensdMoly 1533900b535¢0”. Mdogobo, 2007.

99699509, b. BgduEHoL obaz0LE030L 3MMdEIgdo. Mdogolo, 1987.

99690509, B. 5GLMMEO LoEY3900 s BHIJuGHOL bgdsbE03MHO FEP0sBMBS. MdOWOLO,
2000.

393393599, 0. mbBMgds60, (). 33, 39305_5©5305607!. Mmdoolo 1988.

X900, 3. X. Lsdbo 9O 65380. MdoEOLO, 1960.

Conan Doyle, A. “Sherlock Holmes”, London, 1981.

Chafe, W. L., Meaning and the Structure of Language. Chicago and London: Chicago
University Press. 1971.

Fries, P. ‘Themes, Methods of Development, and Texts’. ‘On theme in Chinese: from clause
to discourse’ Current issues in linguistic theory, volume 118, Amsterdam — Philadelphia,
1995.

bennepr, 1. O6 ogxoM ycmoBuu cBa3HOTO Tekcra. HoBoe B 3apybexxHoi munrBuctuke VII,
Mocxksa, 1978.

Heiix, Toitn BaH. Bompocu mparmatuku Texcra. HoBoe B 3apyGexHoit auHrBucTtuke VII,

Mocxksa, 1978.

127



356590 GgduBol 3mbEgJLGHWOEMEOo s65¢woBo
60602 5909 Bsd300m0

Email: ninomaskh@yahoo.com
M9bowdy

659mmIdo  s0fgMoEos  35MOErgEmHo  GHIJuBHIOOL  3MM3MLoL  3mbEgJLEHMOMIMHO
365e0B0. 35M5EgEMo JmM3MLo 99Jdbogros gsdmBgbowo  JoMmgzggwo dFgHOL MmosM
Josdols bofotmdmgdgdol dsBsBy. ©s8vdsgs 3sMsmgenmmo Ggdli@godol 3mbEgdudmswm®o
3bsemobsGHmMo, HmIgrog oMo Lodygol s dolo 9dzo35¢gbEHol  MaMydsbolisl
0035¢0Lfjobgdl dobs gdsbEozme 3608367 mdLSG.

3lsgoo Lsbols ggdlo3mbo—3mb3mMEsblio s3mIfrMmaga sLsbagl dmEgdmeo aogdlgdols s
dolo gzgms 8609369¢@doL  5dmyggbgdols Jgdmbggggdl dglisgogr gbsdo, ffoMImagzoanbl
Lodyzol 3mbadgdme 5Mm9dmiazsl, Gog  Y39ws ©gBH9MIobsbEOL gsdmymaol Lodwogrgdsls
3359@3L. 08 990mbgg3580, vy d>Bsdo 3 Tmodgdbs Lodyzol BMLGO gd3035wabBo, 030
3bogro 3603369@mdol ©s85EgdoL Lodwmoergdsl 0dergzs. 3mbEgJLEMs Mo egdiogmbo soygds
316@93LG MO0 565¢woBol BogzmdzgumBy.

153396dm Lo@yggdo:

33(5¢29em150 AIIVA0: 3269 TVA 15950 5b65¢70Y0, 3026302(50560.

wber gbol dgbfogarolsmzol o, 2oblogzMm®mgdom, GHaduBIdoL MsmdboL dMMmEgldo
900-96hm  3600369m36  ©odbdoMy  Lodroengdsls  bgoslibgs  gs66M0oL  gergd@Gembyero
390590 3mOm3MLYd0  HoMmTmoagbl.  3oMowg®mo  3mMm3MLgdol  dgddbolisl oo

96003bgmds  960Fgds  3oMowgm®mo  Ggdu@gdol  3mbEgJuEME  sBsgroBl, Mol
Loxxmdzgebg3 bgds  3mbGHYJuGWIMGO  adbogmbgdol  8gddbs.  93GHMTsGHIHO
3M63H9JuGMOGo wgdbogmbo Fomdmoagbl Lodyzol 3mbEgJu@mab 353806930l 0ol
JOO—9O® 9GP MGoe0BoE0sl, OHMIAWOlL  EobBsMgdomsg  93GHMToGHIe  Lolgdgddo
oblbgds bLo@yzol IM35¢d609369¢m3gbgdOL 3GIMdENgTs.
3M639JuEoMo  sbowobo  gxmdbgds gbmdMogzo  ghmgmeol  3mbEgdu@do
296b0oe3sl s Fglfogesb.
090 bdMOEIGdsL 0335 g35MmPB0Mo GqLoliffogwro wgduozol dgbsdenm 9dz035w9bEwGo
39560563900, 49350B0mo dobo 3608369wmds s BMBI30s FobLbZggdM 3MbEHIJLEIOTO.
399Gl ©FMTog900Lsl  498moygmgzs 899gao  Labol  3mb@gdu@Bol  4sblbgsggdwyero
&03gdo:
1. dobodscrm@mo - Ggbo@yzgdol  BsMymgddo,  sbobogl  wgdbogdo  gHmgMEol
23M5853H03mMe 35380Mgodl;
2. 259oo - {obooadol gotgegddo;
3. 29530mMgdMwo - GgJudOHo  gMoadgb@ol  890sagbermdsdo - BMIHYdOL
9OHOMIWOMBS, 5dBs(3900, LEHOMBGd0, I9EY39gdol bofowgdol Go3gdo;
4. 953b005MMO - FBOGZOEO BoFoMTMGOOL BoMAWGOT0;
5. ©93mbGHJLEHMEO - 53GHMEOL dmgen d8mgdggdsdo.

033MT>GHMOO 05660l EOML bgds sdmbagseo GHaduBHol sbserobBo, sbolabrzmagds
Lo@yzol Mmeo Fobssgdsdo, dolo 360d36gwmds s 990gy bogds dgmeg 9bsbg dobo
d9Lsdsdobo  9d3035egbEGHMMO  I60d3bgEMdol FgMhBgzs s FMHOBOL LodmEmm FmOIoMYdS.
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Contextual analysis of the parallel text

Nino Amirezashvili

Summary

In the paper contextual analysis of the parallel text corpus is described. The parallel corpus
is based on the novels by the famous Georgian writer Otar Chiladze. We have developed a parallel
text contextual analyzer, where the translations for each word and its equivalents are established by
taking into account their semantics. The dictionary-concordance comprehensively illustrates the
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usage of the lexeme and all of its meanings in a source language. It represents its contextual
environment which enables the distinction of all determinants. The base will be filled by the new
data if the exact equivalent is not found in the lexical database. A contextual dictionary will be built
on the basis of the contextual analysis.

KoHTexcTyanpHBI aHAIN3 Tapa/UIeIbHOTO TEKCTA

Huro Amupesanpuian

Pesome

B crarbe omucaH KOHTEKCTYaJbHBIM aHalIM3 IapaIebHOTO TEKCTOBOTO KOpITyca.
INapannenbHBIE KOPIYC OCHOBBIBAETCA HA POMaHAaX HM3BECTHOTO TIpysumHCKoro mnucartens Orapa
Yunazaze. PaspaboTaH KOHTEKCTyaIbHBIN aHAINU3ATOP MAPAJIIEJBHOTO TEKCTA, TIe BO BpeMs IepeBoza
Ka)XI|OTO CJIOBA U €ero SKBHUBAJIEHTA yYUTHIBAETCSI CceMaHTHYecKoe 3HaueHue. CrI0Baph-KOHKOPAAHC
BCECTOPOHHE HJIIIOCTPUPYET HCIIONB30BaHUE JeKCeMbl U BCe ee 3HAYeHWs Ha HCXOJHOM s3bIKe,
IIpeJICTaBIIAET CBOIO KOHTEKCTHYIO CPeLy, UTO JaeT BO3MOXKHOCTH BBIIEIUTD BCE AeTepMHUHAHTHL. Ecin
B JIEKCHYeCKOH 0asze MJaHHBIX He OyZeT HaiifleH TOYHBIH OKBUBAJIEHT CJIOBAa, CHCTEMa JaeT
BO3MOXXHOCTh [JO0GAaBUTh HOBOe 3HaueHHWe. KoHTekcTHBIN cioBaph OyzeT CO3ZaH Ha OCHOBE
KOHTEKCTHOTO aHaJIN3a.
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Description of a Word “mic’a” (land) for Explanatory-Combinatory Dictionary

L. Samsonadze
Summary

Complete explanatory-combinatory dictionaries are rather important for language vocabulary
enriching and language knowledge widening. A dictionary unit must be attached the grammatical
characteristics of the word as well as the related words or word combinations, list of synonyms and the
terms expressed by lexical functions.

The word mic’a (land) and its synonyms are considered in the paper. Morphologic characteristic
and every possible derivative form or composition is also given. The lexical environment expressed by
the lexical functions of the word is discussed, with some idiomatic expressions with the word mic’a (land)
and the corresponding definitions.

Omnucanve coBa ,mic’a“ (3eMsis) A1 TOIKOBO-KOMOMHATOPHOTO CJIOBaps
JI. Camconaznse

Pe3rome

Jia w3ydyeHWsS W PpaclIMpeHUs 3HAHMS sA3bIKA OFPOMHOE 3HAYEHWe HMeeT CO3JaHUe
YCOBEPIIEHCTBOBAHHOTO TOJKOBO - KOMOMHATOPHOIO croBaps, TIAe Hapazy c¢ obume -
I‘PaMMaTI/I‘-IECKI/IMI/I U CeMaHTHU4YEeCKMMU XaPaKTePI/ICTHKaMI/I, CJIOBE[PHEU{ €INHWIId OO0JIDKHA HMETb
CJIOBOO6P330BHHI/IFI, ,CUHOHUMHBIE pﬂ,II;I)I“ nu I/IH(i)OPMaILI/IIO (o] COOTBETCTByIOHLI/IX ,,.HeKCI/I‘-IeCKI/IX
Qymxrpsax”.

B crathe ommcaHO CIOBO ,mic’a“ (3eMisg), BMeCTeé CO CBOMMU CHHOHUMamu. JlaHbl ero
FpaMMaTH‘IeCKI/Ie XapaKTepHCTHKH, rZ[Ol'[yCTI/IMI)Ie ,E[epI/IBaLH/IOHHI)Ie 06paBOBaHI/IH, KOMIIO3UTHI "
oIlpeZiesieHa JIEKCHYECKas Cpefia 9Toro ciosa B TepmuHax ‘Jlexcuueckux Qymkuuit’. IIpusemers:
HECKOJIBKO IIPUMEPOB UAMOMATUYIECKUX BBIPAXKEHUN C COOTBETCTBYIOLIMMY OIIPeSeICHISIMU.

©@0BHIMHOS — References — JIureparypa

=

Menpuyk U. @., Komkosckuit A.K. TonmkoBo-Kombunatopusrii CroBapb pyccKoro si3bika, BeHa,

1984.

Ampecsa 1O. /1., Jlekcnueckast cemanTika, 1995

6903560 5., Joronryen Lobmbodms ewgduozmbo, 1978.

Jomeno gbol gobdo®Egdomo wgduozmbo (gMmE™Igmwo), mdowobo, 1986.

Lobmzos ., Jo®omwo bo@mgsbo Lo@yzs-mddsbo, 1979.

33mBbys B., MbsdgMHM3g JoO o gbol 0gMMmsn0wo wgdbozmbo, 1987.

056m239wsbo . JoMomwo gbol 4sbsMEHd00-3m3d0bsEHMOMWo  wgdbozmbolomgols;

Lodo®mm3zgeml 393609Mmgdsms 535009000L Foern30ol LolBgdgdol 0blGHoGMEHOL dMMIYdO.

33- 162-166; mdogrolo,1998.

8. ©m335dg 9., Bogmodg ., BMNFIIM30m0 5. wgduozMGo 0bgmEIs30s 9bMdMmO30
9mgol gdbogmbdo. Il LsgMmsdmemobm Loddmbomdo wgdbogzmyMsxzosdo. dscmvdo,
2012, 3.78-79.

9. ©m33539 9., “F3000L” s0fhgcs wgadbogmemo BMBJ30gd0m. L3 sHRow guosdzowol

domHnz0L LoliBgdgdol obLEHOEHMEHOL FOMIsms 3Mgorwo #12, 3. 236-241; mdogrolo,

2008.

N kWD

137



Joeommo Ggdudol 3md3ows30®o Lobmgbol BmyoghHmo msg30LgdMEMYdgdOL
dgbsbgd

¢ m29dodz0¢m0, dobgocr 09do0dz00m0
tushishvili mikheil@gmail. com

M9bowdy

Jobommwo  gbol  gmbyBozmmo  me30lgdMMHYd0EE  gsdmIobsty  3MI3osE0M
LboBogbdo godmygbgdmmos Bmbgdgdol m3z0LMdOOZ0 TsbolinsmgdEWdo ©s  Fsmo LBsdo-
@B, JoGmme gbsdo Isbzomo 3MogGHo3MErs® 5O (33¢ol bdmgbgdol GgddmL, obobo
96mbs0Mbo 56056 3mbogools s dgHsms d)HMBdEMBOLIYSE ©sTImmMIoEYds. dsbgogols
3565093Ogdol  g39moygbgds 0bGHmbomgdmmo Lobmgbol domgdolsl. sdo@Gmasg, JoMormmo
A9dudob 3md3osgom®o  Lobmgbol sgam®omdol MHgsErobsE0s dg9sMgdom  asdsMmGH03ws,
€05 8390505 3mboEoHo 350056GId0E gsMgdom b53mgdo MsmEgbmdom g35J3l.

1553356dm LoByzgdo:

20269903990, 0bH260639829¢m0, 302030¢ms30s, Lobog Yo, J9dY39e98s

Joeromao 99¢939wgdol 56506 ™boMmgdmwo 3033030 M@mo LobmgHol Tglsdwrgdarm-

05 s 0mbowmEbgo  FHo3mdMmoz0 Lodbgegqdgdo MMIWGLSE 50w  5J3L  MTY39®

9999300080, ym39mzol 396 3mEmdID  5©IZZIGNO TGN BmbyEHO3OO
36Hm39LgdoL Fgdowmmdom Ggdudo.

J398m0o 396 43065 893hgMgm Bmaoghm Haliby, Mmdgeoms 2s9mygbgds Lobmgbw®mo
39939 900L mMAs60BgdoL 3MmEgbdo dgmmeoo “GgdbBo - 9gBY39wgos byl dgmHymdl

300400 30MEMIEHOL ,g90BIdM0ZgdL .
0525001, LEBMGHBOL OML BAMZoms FMOLO Fooligegdo FodmEM3ggdvE0s(LvM.1s),

beem 39969060030 Fo6dmmgdolsli(Lwy®.18) G9bs@Bbgdmemos. mMHogg d98mbggzsdo 0b@mbomgds
Lo3LYdO” HT53854MBOEGIJ0s. BMBMYMTd0 (L1wYH.25,0)83063969096 M-Longol Lobomgbob
OML 4590996989905 90 s 90 gz Loa®dg, begrm dBdMOZ FgEY39egdoLLL 46 s 78 Abg3.
06039 Homrdmmgds 9960936900 o6 0fj393L.

50 890mbggzodo Bg9b Tbgz9wmdsdo 33543l 9o dgMIOOL 3MMEGH0ZNME305, S05Tg©

Ly, 1° LobmgboMgdMo "50 05?"

AR

Ly, 1® ©OgBHMOHOLYMEO "50 05?"

138



JoGormmo GgduGol 3mI30ws3ov®o obmgBolb brmyogHmo ms30lgdMMmYdIdOL ..

5 ®(900u93) & (90 8l93) 5

L. b BobMgHBOMYOMEO "5E5MS?"

8 6 (46 Aug3) o & (76 8sg3) 5

L. 2 0 ©O0gdGHMMOLYMO "5M5M5?"

1mbyGH03MM5© 36306:MdJOIMO 33Wowgdgdo (5

LOJoEHE0Y, BRYMJOOL 5TMZoMDY, BaHoEIOB0s, oYM Mads s bbgo).

JoHo MOOMAM309wo GH9JuEHOL BMbYE03MMHTo goMmoddbols sdm3sbs dgoiEegl mm
ab39d@L: BOMHOBITo 35MBYOOL 2obEIsRJOL > dYIPVMS (3390095 MBOL LOLEJIME SOFIMSU.
MmOOMYMH80Mw  Gaduddo  LoGYzgdo  AobEImw39390Igdo 560D  bsM3gBgd0m, BogMed
B9306393HY39q05do 0bobo ymgzgemzol 56 gdmbggzs 39mBYOL. Jobgszs® sdoby, BMIBsdo
39BgdoL gobofoergdol §galgdo, 3496d@moE00b s HsM3gHYo0EL FodmIEobsMy, oM
0oL 5319853900 9, 59 s, J93900JdMGDS BMOToODYdSL[4].

350005, 35v9bgdo Mbs 93900gL: gOMToM 33060 odzgdwgdsmgdgmo 39380~
M9d0L 969 00 9gmbgq3580, vy 35380MH0L [ob LIwos ddody (3938060 ,OHMT®); BogMmYdgEO
393906900l d990g9; ddodobs s FgMGHow-0dodol gy s bbgs. sbgomo Labob 3svbgdol sbsfo-
905 56 80mbM3L BOHSBsms Fobolifo® sbse0BL s, 5Yhs, Flodwgdgwros Bosmo byzdom
350E030 MHas60Dg0ds.

M3 899b9ds dRIMOMS (339¢0g0SEMAL, FE0MJEO TMBs3IOLOL oM, 8500 SYOWO
5dgm  dsbgowm  3mboEogddo, Tobgzowol  3sMsdgE™MIo0  godmoygbgds  0bGH™bomgdmwo
Lobmgbol FoboMgdom. JoMOMOII® (33W0EgdIdL 4960EOD MebbdMmzbgdo. 33w oEIgdsms
Lobggdo  9900gabootmos:  dgMoms  50m3ocmEby, Tgwgho dagMol  sgMvygds, Yovy dygMoL
29950969005, 93390000 3396Mm0L g3 8d306309M00 ©s, 30M0Jom, Lobobs dygMol TgE3ws
30306500, 853096M0-65365¢0M3560L dg33ws bobgzs@bdmzboo s bbgs[2,4].

3939 X3MBL J860s6 LMbMMgdo. LMbMMO IYMH*YGBOLLLIG FoOEOL BbZY, BMBIE0MGs©
296Lb30398M 396580, gl OO, FgmEgE LMbMO dygHYOL 96 FgmdE0s0 do3egbs odmbomb
d9BMdg 39M90BY, F5g90MO®, YHvy dagMHgdbg - LebmMo yHML 3960 5390gMIOL ©s bbgo.
5¢0MOOMAoL MYocr0BGOOLL 50 dYIMOMS (335¢9d5MBOL 3000 Fgbos godmygbgdwyero.

239035¢00Lobgdaos ol aoMgdmgdsg, MMd JoMmomwo 9bol dobgzowo omddol o6
330l 3mbgdgdol GgadMowvy® FgBIMHOE ML s 30039 FsmEzowbg dobo godboMgds 3o
950960 029609d0bm30L dgEsMgdom bszewrgdo - bmmo falos godmygbgdmero 3m330Ws3E0IM0

139



a5 0298083000, Gobgoer 0980830000

Lobmgbol  seymGomddo, 939 9J3Lbo  dIMOMEIWOEGdsMs  [gbos  godmygbgdmwo  yhHv
03969d0b X AMBoLsMZ0b.

0030358 Jdbol dsbgowosbo s dsbgzomm BoM33eqd0l dmboEgzwgmds. dsbgowosbo
bdmgobo dobgzowmBy 94MdgEoEss s 0bGHIBLoMMoE, ToaMed v LobmgBolsl dbgeros
23Md03MmdoL M9yME0Mmgds, Jol  3m33gbLoMmgdSL sbYbm 0bEHIbLogMdOL Mgammomgdom, 56
dobgoosbo bdmgbol saowmbg Ma3dm 06¢gblowdo bdmgbol aldoo [2,4].

30039  FoM335¢0Bg  Bobgool  @olids  Bodoagdol 23593l 3935850 GH0ZM™
5EMOOMIoL  Mgoe0BoEgos s 93LOLM® JoMmmo d9BHY39wgdol GOm0 LMol
doGomoo  Lobg. gl asMqdmgds  L3TomE  s3sMEH0390L  LobmgboMmgdmwo  Ig@EYyzgegdol
0000039900 MmGOH60DgdL o 58 9BHY39egooL 50gdolsl LoGYgoms godmymazsl.

3033093056 Hg300L0EHY309M0 OIEMYOL FoMTIOMIL, 96¢9 3MI30wEHIHol doge
33mMHIooHgdo BHgJuGHol JoMome gbsbg aobdmgsbgdsls 360dzbgwrmgbo bgwls dgwfiymdls
0b6230LGHMOO 3OMEgLMMYOOL BsMIMZS F9FEY39egdol Lobmgbol LolEgdsdo.

05950005, SBMBRIOOIMS (335¢OEMBL SPAOMO g3 MPsbgzom 3mboEogddo. slgm
(330 gdgdL  JOMHOMOOE Pob0E0E MobbAM3bIdo: dAgMmIms 58M3ZsMEbs, TxgMo dygMHol
4MH9905, 4wy daqmol A90:09Mgds, 933900600 dgMol dg33ws 8d306309M0m ©, 3oModoom,
Lobobs d9MHol dg33ws Go8obosmo, 850gM0-bsdMowmgsbols Ggi33es Babggs@bdmgboo.

abgmMbs0Gmo bgds Lo@yzol GHMbLIMOdOMYdS, MMIgwol dgdamddo fsmdmoygbowo
096905 590Mx350¢ol Labom. B396L BogH MHYseoBgdMEo 3nd3owrsoweo Lobmgbol bolEgds
9033905 @0obagzoLEBHMm 3MM3MLbY, OHMIgwoE 5FoMsgdl Tl LoFomm @wobyzobBHozwmo
0683m®T530000 @O 030Gl LObMYGHBOMmGIMEO T9EHY39EIOOL ,A550F0s6MGOIL“ s byl
Fgemdl s aMmMomTolL  godomEH0ggosl (o6 9oL LoFodm  Lo@yzgdol 390mfidgdo
30601JHO@@DDY).

LolLEgdob IMTomdol 30MH3gw 9@3DY 39bgbm LoGY30L BoM30MdL 569 LoEyzol MagLs
5 dmmdo dogfgMgds L3gEoswmo LoddMmEMado, GMIWGdIOL 2305030¢qdL IMdszs¢do
LoEY3oL BMOIoMYOL. gugoao Lobmgbol LobGHgds Tbogow by WgdMYEMBL YEIMIoboEMHGdWW
A9JuAL, LosE 839M505 53MLEH03MO/BOBOMEMA0M0 B0Bbgdo s Haligdos odmygbgdwyeol3-
5}. 9699 LoFoMmo 530603bMm, MM dYYMIMNEZGOIEMIOL 5ERMOHOMAL  0sbgMHMZ0L JoMoye
0396505 60dBYIBOL BMEOHToe0BYdMWO S©Hgs.

99L0dgdgeos  4obdmgobads 3539l BHIJLEHOL  BMOTsODBIdOL  A9MqdgE, ToaMod
29b3M35698990 #HgglEOL JNIMEMBOL bamolbo Logdom st gligds.

On some features of the Georgian text compilation synthesis
Alla Tushishvili, Mikheil Tushishvili

Summary

The characteristics stability specific to Georgian phonemes is used for the compilation synthesis
proceeding from the peculiarities of Georgian phonetics. Stress doesn’t practically change the timbre
coloring of phonemes, and so their characteristics are independent of the position and the
neighborhood. The stress parameters are used for obtaining intonated synthesis. Based on such

linguistic features a number of positional varieties of Georgian sound units is relatively small.
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O HeKOTOPI:IX OCOGeHHOCTﬂX KOMITUJIATHUBHOI'O CHMHTE3a I‘py‘SHHCKOI‘O TEKCTa
Amra Tymamsunn, Muxanr TymumBrrg

Pesiome

HCXOﬂﬂ U3 0cobeHHOCTel FPYBHHCKOfI q)OHeTI/IKI/I, AJI1 KOMIIHJIATHBHOTO CHMHTE3d IIPMMEHEHA

CTaOMIBHOCTH XapaKTEePUCTHUK, CBOHCTBEHHAs TPY3HHCKHM q)OHeMaM. Y,II;EIPEHI/IG IIPpaKTHY€CKHN HE

MEHAEeT TeM6paJIBHyIO OKpacCKy (l)OHeM " IIO3TOMY HX XapPaKTE€PHCTHKK HE3aBHCHUMBI OT IIO3HUIIUHN K

cocencTBa. HapaMeTpH YAapeHUd NPUMEHAIOTCA AJI IOy I€HN I MHTOHNPOBAHHOT'O CHTE3d. I/ICXO,I(H

M3 OTHX S3BIKOBBIX OCOOEHHOCTEH KOJIHMYIECTBO IIO3NITVOHHBIX paBHOBI/I,ZLHOCTEI;'I T'PY3HHCKHUX 3BYKOBBIX

€IVHUIL OTHOCUTEJIIBHO HEBEJINKO.
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OoLEGHBE0MO LHogwgdsl, bgwdolsfzmdos dMsgse gbs®y dgddbowo 399MLYdO, HMIWgdOL
©mbol dobgzom Tgoegh Bm3wyg mgMmOowE  0bgMEOTo300L, MedMog  Logstxodml s
30D E Fobogsl, Mg dogrosh dmgdbowl bool Lfsgmmgdol 36HmEgbl s Gog Fme356M00,

000032 bGYbEBY FmERgdrE Lobfogzwrm 3OMYMSTL.
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STEM Ub3g305¢n898 By bfsgemgdol 0sbs890k39 Aadbccrm30980 s 36mg6sds Math-Bridge

Modern technologies of teaching at STEM specialties and Math-Bridge program

Kakhaber Tavzarashvili, Viadimir Gabisonia, Ketevan Kutkhashvili

Summary

Using opportunities of modern computer technologies on STEM specialties in mathematical
subjects, main structure of the program of teaching Mathematics and implementation of teaching
new technologies in a number of higher education institutions of Georgia, in particular, using
different computer programs in teaching process (Math-Bridge, MatLab, GeoGebra and others) will

be introduced in the report.

Cospemenmnsie Texnonorun ooyuerus Ha STEM cnenpampHocTax u mporpamma Math-Bridge
Bragumup [abucornsg, Kerepar Kyrxamsrim

Pesome

B pabore mpexcTaBieHO HCIIONB30BAaHHE BO3MOXXHOCTEH COBpEMEHHBIX KOMIIBIOTEPHBIX
texHonoruit Ha STEM cmemuaspHOCTAX B MaTeMaTH4eCKUX IIpeMeTaX, OCHOBHAfA CTPYKTypa
IporpaMMbl OOydeHHs MaTeMaTHKe M BHeJpeHUEe HOBBIX METOZOJIOTHH OOydeHUs B psze By30B
I'pysuu, B 4acTHOCTH, KCIIOIB30BAHME Ppa3HBIX KoMIOTepHbix mporpamm (Math-Bridge, MatLab,
GeoGebra u 1p.)

@oGHIMBHMS — References —JIureparypa

1 CocuoBckuii C.A., Tupenxo A.®., Tamees.X. UMudopmatusanus mareMaTHIeCKUi
KOMIIOHEHTBI HWH)X€HEPHOTO, TEXHHYECKOTO U eCTeCTBEHHOHAYYHOro OOydYeHMST B PaMKax
mpoekra MetaMath. //MexzayHapozHBIi 31eKTpOHHBIH KypHanm «O6pasoBaTeTbHbIe
rexHosoruu u obmectBo (Educational Technology & Society)». 2014. V. 17. Ne 4. — C. 446~
457. 1ISSN 1436-4522. — [DnexTponusiii pecypc] — Pexum gmocryma URL: http:
//ifets.ieee.org/russian/depository/ v17_i4/pdf/1.pdf.

2 »o3BoMsdzoo 3., ZMombsdzoo  J. 05090530306  Lagamgdol  0sbsdgtmag
390900 STEM 139(300¢0md30b9". 8503190, LogoGmzgmml 3s09dsB03mbos 3530060l
VII bogOomsdm®mobm 306539696305, 0gboligdol 30gdmamo, 2016F.
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35l0%3035300L 5¢rMmM00dgd0 Johromnryemo gbols sdmdsggdsdo
056565 bsbody, Bsgs 3065599, F505 56B95d9 89cns 89bosdzoemo

{manana.khacidze, magda.tsintsadze,maia.archuadze,gela. besiashvili}@tsu.ge

VLA BHo

bAoGosdo  HoMdmagbomos  Jotormmmgbmgsbo  Ggdudgdol  Jaslogogsgool  sdmEsbols
9900930008 89sMgdomMO  sbsEoBo  sbgsbmMo Lfsgergdol Lsdo semamGomdom:  msbgrmglio
IgBmdols semam®omdo (KNN), dbsmsddgto 39dBm®g00s sewgmboodo ((SVM) ©s dsogliol
senamMomdo (Bayes).

3e3b0B035300LEM30L ImdogdEo ©s gadmygbgdmemo odbs Bgdudgdo gdgbo Lggmmesb:
93Mbm303s, 390003065, 0MOL3MYEIB3E0s, b3MMEO, bymmgbgds s 3MI3owMEHIMNEo dgsboghgds.
0000MGYo Jolo 990353s 200 ©m3mMdgb@l. LsdmmmmnE domgdrwmo odbs ©m3mdgh@gdol
3gdaos, O®mIgerog 8gogsgws 1200 m3mdghBl. mommgmmo Jwslbowsbh 8gdmbgggommdols
36063030m 5098mmo 0dbs 50 Em3mdgh@o, MHmIgmoms bsgmdzgwbgs dmbos EsLfsgms, bmerm
©3650hg6bo  ©M3MAgBBHIdOLIMZoL  FsbsbmGo  Lffsgamgdol  semam®omdgdom  gsbbmMEogwros
3W5B0g03SG0S.

153356dm Lo@ygzgdo: dybgdMogo gbol ©sdw)8sggds, 0bgm®IsEoyemo dgdbs, dsbdsbrmo
L§jogamgdols sengm®o0dgdo.

9dglssgsero

0bgm®dsizool dgdbol 3MmEglo o6 HoMmoygbl dbmermo gOmo Labols m3ghsool J9gab.
dobo o8B gdemds s MJeg396@EHWIHMds ©FM3I0IOE0s dgdbol 3030l 50gd3s¢MMdbY
@5 LoLEWYEYDbY. 30 303wdo ghm-gMmo 36093690M3s60 YOO 35305 3EslOGROZsEO0L GBHO3L,
G303, OMAMO3 Habo, ofiygds dgdbol 3GmagLo.

350983035305 FoMdmoyqbl dgdbols 3Mmigll, Mol doBsbos s3EMBoEMo FosboFmls
3wobgdo  ©M39dgEHadL  Hobobffod oblsbmzmmo LodMms3w0EB. FHIJuEHIOOL  JWoliogogsos
59030009090 59M39655, Foasd 00 25dM0Ygbgds Lodogdm  LolEgdgddo dgdbols dggaqdol
2oL Ix MIGLGIWO. 5. 3ELOROZOGMMYOOL godmygbgds dgdbol F9gagdol OXFMBIOOBOMZOL.
3w0b0g303530500  godmoygbgds 03039 IMEIWgdo, Mog 0bxm®Isgomw dgdbsdo. mMIEs GO
296Lb39399Mo  Joymdsg - JEobogo3sEooL dMEIWgdo  Fodmoygbads M 3Ag6EJdOLIMZOL
d9L5dsdobo  Jesliol [Foboliffo®o sdmEbMmdOLIMZOL. 530LEMZOL MIMTYEJOOL LodMsgwg Fobolifom
509953905009 094mBs ©LLLFIZW s BHILGOMIOOL LOIMHZWYIBIE. 0530930M39es© LobEGHITs
L5FoMMYAL EOLOLHOZW M3IMTIBEIOL, Comd, BomDg oYMbMdOm, Tgddbsls Jeoliogozs@mMgdo.
bewem 9900092, LsdbA™ ©™3MdgbGgool Lodmagwrol Lorwydzgubg, 3MMAbmBoMYdIE domo
90391036930 3ol s 9bghgb 3esbogzozsgost.

3MLGIMBL ©EM3MTYBBHIOOL JslloxogoEool IMZs¢0 Bgo™MEO, MNIES YM3gmwo omysbo
98399bgds  Bgdu@ol  ©sdmdaggdol  3Mmigbl.  GgdbBHolb  ©sdMTsgzgds 30, mszol  dbMO3,
5330009005 9bol 0s30LgdMdIBOLS s LOOmMYEGgdDY. 3ESLOBOZSGO0L  SWAMMOMIGOO
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d.bsbody, 3.306p599, 8.56B95d9. 8.89605830¢m0

9905md96 339 MoMo3 9900MEPO” v)ds390 GH9JuBHYODY. B9JuGHOL sdMTozgd0L bbgoalibgs
abs 890d@gds sMLYdIMOEIL, MYIEs Jslogozszool M0mddol yzgms 3bmdowo seamMomdo
0ygbgdls dol  obodoBoEgosl, Tobdo TbmEmE  Yzgwosbg bdoMs  gobdgmMmgdso  Lo@yzgdol
53 ™3900L yboom.

©M3396@GH0L ©59m8s3905

35083035300 Lofigolbo sdm3sbss MIMBI6EHOL ©sdM8s39d0L 3OMmEqLo, GmAgwoa dob
296L5BO3OHMO bMMTs¢0DYOMWo BMGT0m FoMdmEYgboli 3rolbdmdL. gl 3HmEgbo Msdgbody

993500 b 309 ©9d:

1.3994b@0b Lofgobo sdw9dsgzgds
o 30090900  sTMEIds  (BHM3gboBszos,  LLGHM3®  s0mmads,  LGHYobao s
©853H0Bo300).
e 30L9dg9d0L dgMBg35;
2.3005508035300L 9g0mEolL dgmbg3s/3mMI0MmYds.

393bGOoL Lsfigolo sdMBsggds

3508035300 Lofgol 9BHedbHg, bgds GHgdudol wgdbgdgds ogmas dobo dgdamdo
©5899853900L5M30L.  OYMBO  FGHgduAlL Mbs BsIMEOEIL olgmo LoGY39d0, OMIWYOLSS
AG9gbGHOL  Fobss®bOL  AoBLEBOZMSTO  5MBI0MO IGZOOMZS 50 Foshbosm. gligbos 9.§ ,LEHMS3®
103Y39%0. MRIBoo LoEYzgdoLom3zol 30 9339 beOE0gwEIds LEgdobyol 3HMmEglo, MHMIgwos
3500 BOE®Bo0BE0sL Folbdmdl. braMdseoBoEool 3HM3gLOL 930 gdEMdS Rsdmf3gmeEros 0d
BogdBom, G®MI GHaduGdo gbodwrgdgaos gH®MO s 03039 LoEYzs 89335309l LbgsOLbZs mMTom,
LHmM9© 5d0@™a byFoMms F5000 3 F539d5 S JMM0E JsbMbOIME BMEMTsBY Y3965, MM ghmo
Lo@yzolb bbgsalbgs Bm®mTs goblibgaggde Lo@Yzgdo® 56 s00ddgdmgl.

1399060l seam@omdo Jsbomwmo gbolsmgzol

©M32999630L  3¢ol0ROEOMGOOL  sdMm3bs  9BYsMds  BHaJuBHOL  0bgduogoslt  LGgdobyol
2450myggbgdol a%Bom, MHMIgEoE FmlsbgMbgdgwros 965 JoOGHM 0bgm®sgool dgdbol, sMsdgo
35645660 Lsgergdol dmgergdol 9gdmdsgqdolsmgzolsg. 3aslogozsool bsfgolo g@Esdo s6ob
1399060l s WgdsEHoboEooL 3OMEgLO. 603xMOLIWMMmO SEYMMOMT0, MMIJWmS #o3mYgbgdss
39L5dgdY0s Y39es G030l 96gd0LEmM30L 96 SOLIIMBL. 5§9Eb gsdmMIE0bsMy, sg30mzsolfiobgm
Mo Johmemo  gbol  mo30L9dMYOYO0,  SMEOWIOJL0  gobd  JoMmMEo  gbolomzol  sbsero
139obgaol  sEAMMOMToOlL  F993o390s, MMIOL  Asdmygbadsi glodwgdgwro 0dbgds  GHgdudol
59998539000 Lofiyol BmEdo. JoMomwo 80939m3bgds 03 s3WE0bsgome gbsms xAMRL,
O0Igbsg boGyzsdo Tgodegds 4oobbgl M35 JmMxgdsg 30, 053Gsd sbgm 9bgddos 3o 0o
2990b5300b0s, G JoOmdo BIBOL MMEgds F9BHoE 130LgdMMH0s S BsWMYD 56 FosBbos
390 Lbbgo 96sLmsb. Lo@yzol M3 g bafowl ggmdgl MHmmgdgb. g3dol 496339308 boMmvyeng
306306 3538060305 96530 LoEY30L BMOTs0sfoMmTIMGdOL Fgbgdol LoMmMEgIdMb. 0bywobm®o
9bobomzol gl s0mEsbs MBOM  FoMGHO035© 0FMYds, MoPB o h3IMNWIOM0Z  IOMEIEMOL
§o680oygbL LoEY30LSMZOL OdBMEIMIDJOOL TmEoEgds. JoMmyen gbsdo HomBmoddbgds Lo@ygzol
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3W3B0B03d300L SeEyaMmMHomdgdo JoGmneo gbol ©sdmdsggdsdo

3mM8330L5 s 3393308 3MHMIWGTs, MHMBGLE b gMm30oL IM35¢Tb0T369eM356MdOL 96 Lsfyolio
BOMHIOL 5M5gMMY35MMZ6MBOL SOHMdEgTs [9].

A9JbGHOL  bm®MIo0Ds300LsMZ30L FodmYgbgdme 0dbs bEHYBobaol sEamMomdo, GmIgwog
§omdmoygbl  ,3mMHEHIMOL  sErgymMomIol  BMPOBOEOMIIME  F9M0BAL  JoBmwmo  9bol
0530L93)MGOGOOL gom3z5¢0L0bIdOM. oo gbol 1Egdobaol sergym®omddo yodmygbgdreos
Lo@Yzgool BBy, Losg LoEY3gdbY 9065060 FMMGPMEEMAOMMO 0bBMMTs30s 5O 4533956600,
LoEY3900 LabgEmdOm Y6350, 53 SEAMOHOMIOL YoMymRom FbsMgE dgodegds hs0M35¢IML Ob,
M0 650096009 50090 5050 LOEHY30B MoMMGMEOLbMZoL ZofoMmdmgom Jobo yzgus BmEIo,
Mol 9990053 LoGYszsms 3Bl ImEmEmds 0BOMHEYDs. sMOOoMIo  0ggbgdl  JoPromneo
3MLYBOMO  Lobgrgdol  dsbol  (ssbwmgdoo 30000 Lo@yzsdwg) s byxgodlgdol  dsBol
(o5bMmgdom 60-3g). d5Bsdo Lo@Yzgdo Loy MdOMO BdMBE530s. SWAMOOMTOL  Tdomdols
360b3030 85030305, 009dL LoGY3L s YY) BB FM0dgdbgds dm390vo Lo@yzol Gglodsdolo
Lobgemdomo dmHB30L BmMTs, 0MMBAdL 53 LoEY30L FMToGH0ZME Bwydgl. dm39dmEo dgmmo
3ogdL0BoEMm M HOHWB3gYMRL 2505398990 LoEY30LMZOL FMToEH03MEO BIIoL IOMBIBSL.
90omdL 319093500, 339390 ©o 3I03500-33930®© 9MLYO0m Lobgagdbg. mwydEs dobo Fdomds
05930009005 005Dg, 0¥ M58EIbs© LOWWYMTBOE0S LOEYZ9MS s Lyz0dlgdol dBYdO.

3090700 STmMgds
AgMdobob fmbs

d9dbols dmgmgdo 98dbgds 3H9gMdobgdol fmbol smgwol 36obEodl. GHgMdobl fmbs séol
LAsGHOLEH03MOO  booEg, O®mIgwoa  boLEBPV3IMYds  ©M3IMIGBGTo  GHYMIobol  Fgbzg®ol
LObToMOm S PobLEBPZMIZL BHMBobol 860dzbgemgbgdsl.

A96m30bob fbol osmgzmol 3s6Lb3gs39dwwo dgmmEado SMIYdMBL: Jomo boffoero 3w93530gds
30000 9060l dmEgegdol Lsbwz™gddo, bmwm bsfowo HgowoBgds 39dEMOMEo bogMEol
daol Bocygddo. 5EdsmvM dmEEgdby ©oxdbgdmwo fmbgdo, 9§i3mdbgdosb bbgsslibgs
5¢0d50Md9d0L F9x35LgdgdL [1], beagwem 39dEHMOMwo LogmEol 9dmbggzsdo [mbgdol dga3slinds begds
LodgEboghHm  33ag3900Ls s 9JudgmOTgbEHdol Logmdzgwwby [2]. 60dsb-mgzgolgdsms Imbodgzbol
36Hm3gbol  0©gs  dogdmo  GHIMI0bgdol  LodMsgwoEb 860d36gMgsbol  Qsdmymazss, ol
390939053 3000905 36535¢056BMI0gd0sb 50Fsb-mg30Lgdsms LOZMEY.

LsdgbogMm 3393900l  doMomso  Bofoero, MMIgEog  GH9JuBHIdOL  3EslogozoEool
00m3565L 2obobosgl, mgz0Lgdoms 9gMBg30LsM30L 094gbgdl EHgMdobol {mbol TF-IDF smgerol

bdqdsl, M3T96GHT0 MoMMgME FghMdobl 9boFgds tf 4 — idf; 4 fmbomo Ldgdoom gsbbobwzmMwo
fmbs, HMIgeog LEGBIOEGHMWO bdgdom godmolobgds:

tfta —idfy = tfpa X idf;

5L 990099, o3 Fmbs GgduBol 0853900 @S ©MIMTI6EH0LE FHJMI0bYdOL (B0dsb-
030L905m5)  AodMmgmas,  obbmM300w©s  MomMgMmo  BHYMmIobobomzol  Fmbgdols  smzws
50b0odbmo Ldgdom. GHgMdobgdobomzol Fmbgdol gsblobwazMol 9gdga, dmbs  G9JuGHOsb
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d.bsbody, 3.306p599, 8.56B95d9. 8.89605830¢m0

Fo0ofhmbosbo  3oMggwo 10 FGHg®dobol  asdmymezs,  MHMIENdTsg  ImbsHowgmds  doowgl
3w0g035300L 3Mm3qLdo.

3LOBOIOEHMMYd0

9mbs399gd0L  3slogogsios  FsbdsbmMo  Lfagugdol  ghm-ghmo  s8mEebss,  MHMIol
23905L5FMgss3 080 063 bLoMEMma© 04gbgdl bbgsalbgs 3509ds¢ 03496 dg0m©IdL.

3W5L0%8035300L 53Mm365 bMME30gEgds 0bMJzomco Lffagwadol dgomom. s30Lsmzol
3JBHoMEs  godmoygbgds  3s6dobmMo  Lagwgdol  bbgoolbgs  swgm®omdgdo:  dbstmsdFg@o
39JBHMMIOL  sewamGomdo  (Support  Vector Machines(SVM)) [3], K ¢jobaomglbo  39%mdeol
seogm@omdo  ( K-nearest neighbor KNN) [4], 3s0gbob  seogmGomdo (Bayesian  classifier),
39050939G0gdsms bggodo (Decision Tree) [5], bgo®mboo Jugergdo (Neural Networks), 496903960
seram®omdgdo  (Genetic  Algorithms) s .8, 3500 989dGHIOMds  Gobigds  9Ju3gModgbEIdOL

Log3yd3zgeBy. B396L Tog® gobbmM0gwgden 330093500 498myYabgdwyen odbs bsdo serym®omdo:
KNN, SVM, Bayes

msbermglio 3gBmdEmol sergmmomdo (KNN)

K 9sbgmmglo  89Hmdwol  sam®omdo  g4ggwsdy 9oMG030  seam®omdos, GmIgerog
29900ygbgds  9sbgdobme  LHogwgdsdo. ogo  NYHBOHMBlgWYmkl  ©M3MIGBEHOL  B03Mmm3bgdsl  0d
3slobsmzgol, OMIGEWMBs3 MBOM  sbermbsy k  dgbmdgwo  3wsligdosh  bodsb-mzolgdsoms
961535956 Mm0gd3056 LogMizgdo.

0509L0OL SEam®Momdo (Bayes )

0509LOL  3ELOGOZIGMMO 3093936905  ,3M939I0GIO0“  Lffogwol  sam®m0mIgdols
X386, 030 LEAIGOLEGH0ZMNOO0  3wslogozs@dm®os. 50 dgmmol  FoMds@gdoo  dw9dsmdobmgol
Lo FoMmms ©0sabmbiBo3Mmmo 0683mMTs300L OO MOMEYbMds. MMEILSE 0bBMMHTS300L FmEwIEMdS
Lo gdol 93533l 4o8m30yYgbmm  dsoglol Fgmmeo, Fobsbdgfimbowos dobo  godmygbgds,
M0z bLodgm s 939JGMO0  IgomEOoLs.  JJOMEO  TYIMGOME0s  d0gLOL  ToMEH03
ROHIMEsDY.

P(Dy)P(K*|D;)
?:1 P( DS)P(K*lDS)

P(DIK") =

oM s9FgMo 39dBMMIdOL sSewamMomdo (SVM)

dbsM59FgM0 39dBHMOOOL seym®omdo - SVM 809310036900 3ologozs@mMgdol xamanl

“Boom ba3Mmowom” s g8ndbgds 39JBH™Oo LogMEol dmEYEby AYsHYOE Fobdsbme

bogangdsl. SVM sbgbl 39d@mMgde© (fadGowgds©) Fomdmoagbowo ©m3nmdg@gdol bogmaol
23990x3sL 3039MLOdOEYom, MHMIEOL bgoolbgs FbaMgl @0l bbgsabbgs 3arsbo [3]. gb LodM@Eyg

§o680oagbl  3eobogo35GMMOL  LOdMEAEYL. d6gdMOZ0s, SLgmo LodGEY) d936H0 Tgodwgds
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3W3B0B03d300L SeEyaMmMHomdgdo JoGmneo gbol ©sdmdsggdsdo

2903mb, FogMod 58 89dmbggzsdo 500905 ol LodMEYY, OHMIWOEIbsE Mobwmgl HoMEGowqdsdwy
©dmMHgds oMol FodbodoerEo. 53  LOdMGHYJLMD  Yzgmoby sbwml  dpmdo  33dGMOd0
»05058F9M0“ 39JBHMMGd0s. bgdoldogho sHowo M3MIgEHo Jesbogozo®Mgds 0dol dobgwzom,
07 LodMGHYoL OHMIgen FboMgl Bo35MYdS.

dgdbobl LoLiEgdol Fgxoligds

dgdbol LobEBgdol MdOg]EHWOO FggeLgdol LoEOYIBOL ASBLEBLIMS, IMsz5w0 Ladgbogtm
99b396009bEBHOL 3330l LGIMML FoMmEygbl. Bmyss©, Fguolgds bgds  MMO d0MOMSEO
LoEOEOL ASBLBEZMOm: LolGwaryg (Recall) s LobMLEY (Precision) [6].

oLy - dgdbol F9gys© WIdMHMBIdMWO EM3w9dgb@EHgdol fowo Imwosbs dmdgdbow
993560 ©™39996¢9d0lL MoMmEgbmdslimsb 80ds0r0gds5d0.

@B6296989¢70 (90192569960 03299969980 G brds
5901935609160 ©379996(9980b bG29emo Gsmagbeads

bobtkeyemg =
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Algorithms of classification in the problems of processing georgian texts
M. Khachidze, M. Tsintsadze, M. Archuadze, G.Besiashvili

Summary

The article presents the results of a comparative analysis of the use of classification algorithms
based on machine learning (the method of k-nearest neighbors KNN, the method of support vectors
machines (SVM), the Bayesian algorithm) in the tasks of processing Georgian texts.

For the task of classification The texts from six different spheres were collected and used:
economics, medicine, jurisprudence, sport, art and informatics. Each class contained 200 documents. The
final collection contained 1200 documents. From each class, according to a random sample, 50 documents
were taken, on the basis of which a study was conducted. The remaining documents were classified
according to the algorithms of machine learning.

Asnropurmsl K1accuuKanuy B 334a9ax 00pabOTKY IPy3SMHCKUX TEKCTaX
M Xaunzgse, M. I[unnazse, M. Apdiyazgse, I. becnanrpuin
Pesrome

B cratpe IIpeaCTaBI€HbL pGSYHBTaTBI CPaBHUTEJIBHOIO aHa/INM3a MCIIOJb30BaHUA aJITOPUTMOB
Ki1accuUKauy Ha OCHOBe MamuHHOTO obydeHus (Mertoz k-6mmkaiimux cocezeit, MeToz OIOpHBIX
BEKTOPOB, 6aifeCOBCKMIT aITOPUTM) B 3aZiadax 06paGOTKY TPYy3SUHCKUX TEKCTOB.

,D;JIS[ 3aa4un K]IaCCI/ICI)I/IKaILI/II/I 6I>IJII/I CO6PaHI)I ¥ HUCIIOJIB30BAHBI TEKCThI M3 IIECTH PA3HBIX C(bep:
9KOHOMUKaA, ME€AUINNHA, IOPHUCIIPDYAEHIIN, CIIOPT, HCKYCCTBO 1 I/IH(bOPMaTI/IKEl. Ka)Kﬂl')If/‘I Kjacc copepkaun
200 moxymenTtoB. OxoHuaTenbHasd Kosutekuus cogepxkana 1200 moxymenrtos. M3 kxaxzporo kiacca Io
CTy4ailHOM BBIOGOpPKe OBUIO B3ATO IO 50 JOKyMeHTOB, Ha OCHOBe KOTOPBIX OBUIO IIPOBeJEHO
HCCJIeIOBaHUe. OcraspHble IOKYMEHTBI ObLTM KIAacCU(UIMPOBAHBL II0 aJITOPUTMAM MAaIIWHHOTO
o0yueHHS.
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Threats of security of the information, methods of protection and their classification
Mery Gegechkori, Veriko Bakhtadze, Maka Tsertsvadze, Nino Vardziashvili

Summary

In article the review of threats of security of the information, which is created, processed,
transferred and saved in the automated information systems, is given. The methods of protection of the

information and their classification are considered.
Drawing in which the basic threats of security of the information, their sources and methods of

protection of the information are schematically summarized, is given.
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Pe3rome

B cratse maercs o6o3peHue yrpos 0€301macHOCTU MH(OpPMAIUU, CO3LaBaeMoii, 06pabaThIBaeMON,
IepeslaBaeMOil M COXpPaHEHHON B aBTOMAaTHM3MPOBAaHHBIX MHGOPMAIIMOHHBIX cHcTeMax. Paccmarpu-
BA€TCs METOJbI 3aIUThl HHPOPMALNK U UX KiacCu(UKarus.

JlaeTcs PHCYHOK, B KOTOPOM CX€MaTHYHO CYMMHPOBAHBI OCHOBHbBIE YIPO3bI OE30MAaCHOCTH
MH(OPMALINK, UX HCTOYHUKH U METO/IbI 3aIUThl HH)OPMALIIH.
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Analysis hierarchical scheduling on real-time operating systems
Nino Narimanidze, Shota Noniashvili, Tinatin Kaishauri, Mino Vardzilashvili

Summary

The work deals with hierarchical scheduling models of tasks on real-time operating systems,
positive and negative side effects, comparisons and analysis. It also focuses on the real-time task
model, multicore processors and multiprocessor planning types.

AHAIN3 HePAPXUYECKOTO0 IUIAHUPOBAHUS 32124 B ONEPAIMOHHBIX CHCTEMAX
peaibHOT0 BpeMeHH

Huro Hapumarwnzgse, lllora Hornamrnn, Tunarnm Katimaypn, Humo BapasnanBuin

Pesiome

B pabore paccmarpuBaloTCA HepapXHYeCKHe MOJeNY ILIAHHPOBAaHUA 33ad B ONEPAI[MOHHBIX
CHCTeMaX PeaJIbHOTO BpeMeHU, ITOJIOKUTEIbHbIEe U OTPHULATeIbHble IT000uHbIe 3 deKThI, cpaBHEeHUA
¥ aHamm3. Takke pacCMOTpeHa MOJENH 33/ad PpeajbHOro BpeMeHU, BHABl MHOTOAZEPHBIX
IIPOIIeCCOPOB U TUIIBI MHOTOIIPOIIECCOPHOrO IJIAHUPOBaHUA.
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069mG3sgool bsbommds, 0bgmBGdsgosyemo bsbmgsomgds, 069g669:30.
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Analysis of the problems of ensuring the reliability of information in the forming
information society

Nino Narimanidze, TinaTin Kaishauri, Tamar Burchuladze, Maka Odiladze, Manoni Kodua

Summary

The article discusses the problems of providing information reliability and its analysis. The
focus is on the research results of Computer Security and Oracle Corporation. This article has
presented Characteristics of information society formation process.

Awnanus focToBepHOCTH HH(MDOpManuy B mpouecce pOpMHPOBaHUA HHGPOPMALMOHHOTO
obmecTBa

Huro Hapuvmarnzgse, Tuaarnsa Kanmaypwn, Tamap Bypuyazgse,
Maxa Ozwmnazsze,Maroru Kozgya

Pe3wome

B craThe paccmaTpuBaloTCA IpoOJIEMBI ObecliedeHHs [OCTOBEPHOCTH HH(OpManuu U ee
ananms3a. OCHOBHOe BHUMAaHMe y/eIAeTCs pe3yabTaTaM MCCIeOBaHUA, KOTOPbIe GBLIN IIPOM3BeTeHBI
xommanueit Computer Security u Oracle Corporation. IIpezcraBneHs! xapaKTepPUCTHKH IIpOIecca
¢dhopmMypoBaHua HHPOPMALTMOHHOTO O0IIeCcTBa.
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M9bowdg

Deep Learning 6ol msbsdgothmgg @gdbmemaos, Gmdgmog 0bgyhagds dMmogoe
bg3g®mdo s> 3ol 3mdsgsel. dobo dgdzgmMdom BoMGH03gds s MARMOJLEIdS FBM3MYdSs.
dolio 083¢gd9bEs30s Fglsdegdgos, MMRMME 53GMIMIMsMdOL 3ovdxmdgligdols dobboom,
515939 MB03gMOLOEYEHIOOL LHMYOJOOL 53EBMTSENMO s®MOFb3sT0.

1533560 bodyggbo:  bgermzbamo  6gotmboyero  Jugergdo, ok mgmbobgo,  sbsgro
96230980

09694obmM0  sbfjogeol gbs 964 oy @gMbobyo - Deep (Machine) Learning o6ol
056599000039 G9dbmemyos, GmIgwoa w339 3o0moygbgds IMegowr LobEgdsdo, mdiss B3zgbL
930956580 xgM sbaws 0fjggdl Fgambgersl. 0o sMoL dsgBgE Fdegzmo 05MOPo 35 0¥ od
36MHMIWYIOL 250l FMIWO©. OB MgMbobyo sMmOL sbowo oMYo, GMIJWOoE 395993
LoFoegdol, MHMI  3OHMAMTL  Fg3obfogmmo  dmzwgbgdo s  Fomby  oYMHbMdOm
3935393900bmm  ©si3369%0. 030 FMoEI3L MMAMOE  3mI309BHIO  LEIGOLEHO0Z, dbY39
0500995303900 m33H080Ds300lL FgmmEIdL, MOxgOOL 0gMMHOsL, Mogbgzms mgmMosl ©s .9.
030  5MmoL  bgwmzbmmo  0bGHgwgdBHol  Lobgmds, MH®Igelbsg  oboloomgdl  35¢gdgdOL
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3b™39wgd0, dbgds, 356796, 3germbodqwo, MY, ©Wsdg s 5.0.

168


mailto:dsirbiladze@acm.org,tengizbakhtadze@hotmail.com

bgemgbm@o bgo®mbrero Jugegdol (0bEgargd@ob) sbsgrobo

M009JAHJool  s9mEbmds  dglodergdgwos osog Mggoddos ™mdogd@ogol 99d3gmdom,
052500mo 35896M0L, 0MbEE 8MmdoEMHOL. JMdOWMHBY dgodwgds ©sdgbEIl 953035309,
M0Igbog 999dwgds 08 boFoMOHm Mmd0YIEHJOOL dmEbmds, MMIgdLss B39b  3oLfogwoom.
doMOMOEO 3MHMdgds M0l ob, Gmd gb 3OHMmEgbo LoFoMmMgdlL dogBgE ddwszem LobiEgdsl.
3909L0 356056EH05 3530LvBEO LOZMEOL JoMoMds, GMIgEbya Tgbadergdguo 0dbgds hggbo
LobGYaob sHgmds. dgmeg 36MMdwgds sMOL h39bo MM, HMIguoE obsMxgds MbsBM3OM®. Mg
39¢ ©OML ©s3100dMdo LabvyM3zguo Mmd0gdBHOL gobmdsl B3zgbo LobGgdobmgzol, doom v39m
39dgdl 0go 08 ™d0gdBHOL 93mEbMdL. 0go 9MOL 3OMAMSTs, GMMIgdsi 0o3ol Ibmerm©
1396900, DM3qd0l s BNMTJIOL AsMPRI3s; Fog0G ™I MBS IZMMNIM® OO OHM, Mmd d93¢0
abgoglo md0gd@o 358396mm B39l 3IMMTsl FG535¢0 TBOOESD, BHMI Jgdwml goMBg3s
535blimgMgds dobo.

052500m0© Mv) 34306005, M Bsb Tgdeml mmbagbs (3bmgqgwgdol qomPggs, dob Mbs
3965bMmm Mmmbxgbgdo, HabHgs 96 Ho35 OO OM. bonwm mvy a306@s 3Mb3MYEBHMwo 3bmggwo,
0525000 o000, Tsb MMM OO MM FM)bYds, MEAD Jowegdol Lozl Mbs
©39MINM OO ©EOHM, M3Y0 doweo sOBYDMBL TMo35¢0 BMIoL s FIRIOOEWMIOL.
3000505 Mbos Fggdermlb oo aoMBg3zs bbgs 3bmggurgdoligeb, dsgowoms  mMbss
3300Lob 96 L30EMUY, Lsdogg bemd mmbygbss. s30EMd Tob MbBs 3sLFogwrmo dow0osh dgzto
doeol $o3o HmI 30300mm LsbMzgwo 99ga0, MMmd 356 Tgdemb 53 GHo3ol (3bmzggegdol
390635 1b3gd0Lsb. bmwm v 24306 doeol 3mb63M9GMwo x0do MM sdmoiEbml, 535l
30093 98609 99H0 O LFOOEIDS. XIO Y39ws b3 Jbs Fabfjagermm, OMI Jagmgdo
06056 3bmggwrgdo, 9909y  dogdo  Mbs  80Mm3o3bmdobmm, bmem 9909y 9339
3M636M9EBH Mo x0dol Jobollomgdegdo Mbs ©e353gMHobmm s B3560860b6mm. 535l bLFoMmEIds
BN 0O EOM s gbgMyos Bl

300535000 LoLEYIOL sfgmds, bmem 9999y 339 gbodwrgdgeos Fsbmob “0sd5807,
Ubgoslbgs 3MmyEsdgdol gddbs, dogomoms© 8godwrgds go3gm®al Lss®mhg3bm 3¢s3odgdol
50m33bMdo 3MMAM53s. Josddo 03w0m 350900 S 030 53MmoEbmdL 39w gdbg Lss®hg3zbm
3¢535390U.

IO d5¢0056 LoobEHIMILM s F9TMLIIRO 93035305 0469ds 93Ol STMEEMdS.
09080069 09 M8EYbs® ForBsMEH03wgdsc dgmgzbgadl bmazMgds dolbo obIsMmgdom.
5039696 093BL, Tgbgsgzgd 3999M0m s 030 IHIOL ) OHMIgEo ™g3Hos. 0xoz9L
9x30d6Mm9d5 dg0degds bm3mgdbys.

0930l 259mygbgds dgodergds Lbgo@olbgs ©sfglgdeadqdols 36896M9dd0. 36MHMAEMTs,
M0Igog Mo 0970900 MgmmgOL bogobol dmdMomdsl s 0v) OHMIgwodg 5s905bL
5000mhbgds  930Mdowo  GHodol 603000, FogoomI© 0560, BsMmml dobysdo. slgm
36010595 093010 IBYIMR93d 3930l 3MT3560580. 0g0 F9TMIAJOIM®S d63OL, Lbzsslibzs
MG0E0SYO HILNdWGdgdL, B59)BIdMES JBol 35896 9dd0 s 5.0.

obs  dogocoms© B3gbo  mogmds 2933531  Ggdbmemyool  ©obgMagsl  Logbom
39996gdd0. 8500  9ggdegdom  95b64obgdol  ImAMsmdOL  sboewobo s  FMdMsmdol  Fqbigdol
©M3930L  890mbgg3sdo  XoM0TgBOL  93BMT>GHIMO  IFHOgbs. 9By 3509Ms 9GS  FoBIFHM
50mobmdL  956Joboll s Tol BMAMOMBsL ABOLMOD F0BoMrNYdsT0, M09 9dMmoEbmdl dol
B0IgMbog o LogBom 3MHMEHMIMEOL sM©3930L dgdmbggzsdo dobJobols BrmdgMl aoalzgdl
API-b, Hm39oa 293H9360L o000l 99003936 baberol Jobsdsmmby.

by 9339 5OLYOMBL 5MSGOMO FMfyMmdOEIMds, MMIgELsg dgwyderos MmMogb@ogool
00m3bmds. gl 9M0L  LAsOEHBRMBId0, OHMIWGdTS3 030sd v GMmEOL Mo JMombom M0

169



. bo®dogersdy, 0. 8sb(hsdy

9mdMHMbgdMEgdo s LdE 009mxgdosh - x0dgdo mvy bgwdo, oo MYMEdID 3sGHG™bgdo
M35GB0 0¥) 565, F50 035GBl IMIMMdSBY T9vd0sm 339MIOOL YoIBMMEIWNS, SJ30
0000b 56509300 5dmI36Md0, M350l Mol 58mI3b™do, bdol sdmdEbmdo ©s 5.0.

06056 3330060 85649Bgd0E, MMIBLsE Fgdwosm 965 ToMFGHM BoL yMMgds
3960036900L 003985 dMEOLMZOL, 5M539 MNZ0MMbsE 30 89w9de050 OHMA SGSMMB Tobdsbs. 9
3995mema05 ©IBgMHRO0O0s Lamsdsdmgddog 96w HMdMEHHdT0, HMIWGO0E IEOB s 39EqdL
56 gxobgd0b, 65306006 sbErml 56 J0EOD MMT 96 250s35MBI6 s 5.8. oo Fgdamdo
300090 5MOL 3330960 3EH39OLILOME0, HMTJEOE 153000 OEOL s HIghL Laberl, slsgag
oMol 3330060 Lobagdo, HMIWGdOLLE 99300 BHJI3GMGHWIOOL 93BHMTGHMOO oMYA IPOMIGDOILO,
399900 0603905 FMAM5MdsBY 96 FHoTol ©336M9BY s 5.3.

bawmgbm®o 0bGHgwgd@BHo g99moygbgds 05858980L LRIOMT0E. Fodoe0mo© FoMo3zol
058580 9ggdaboliol 36OmaMsdols «)dgbgds B350 Md5do, MHMIMOLLE 00 9965w 0HYOL s
099690l 1159939009LM LZWOL 4539MgIOLMZ0L, MOL godmE Jobo IMPJds sGOL MMO. Mo3 dgd
356 GH05L 35Lfo3w0m s, Jom F330060 28m35 h39b0 by mzbmEmo 0b@Hgwgddo.

090395 39JuGHOL 59mI3bMdOE, HMIGEDBYE SJBHOWOMSE Fv9dsmdl w0 s M5 FoMEHM.
939 O0EO 3335605 goolvyamos dob sbgMy3sHg ™3056m LobEgdgddo. Apple-b 543L
290mdg90mo  Siri, MMIgeog Bsdgbgdmmos 8500 LIsOMRMbgdTdo, dbgogbo LobiBgds o3l
299033900 sbEMMmoLog, Windows-Uss, Amazon-Us@g o I6Hog0¢ bbgol.

50 LobEGgdsbgs oxwdbgdmwo dgowgdol b3sdol sdmEbmds, Malware 3MHMAMSgOOL
00m3bmds, 30MHMLGBOL 53MEbmds 9B6EH030MmMLgdOL Joge @ 9.9. 93 Logdobmzol SOLGIMIL
M509bodg 53Mgodzmedo, OHMIWgdLog 99300 Lbgo@olbgs 9bols TbsMsFgMs. yzgamsl odgl
M30M5@gbMdYOOE s b53M356909003. JHM-gHMO Y3z9wabHg FoMEGH030 O 3M3MWSBYO sHOL

TensorFlow. dolo 3mdsmdob Lidgds godmoywemgds 998gabsocag:

. e
\

3@sb0g03s30s @099 0oL @099 Bgdob
+ QMId@OBIG0 5303600 b93096&530s
) .::?b, el :;-u{ : ™ 1

350 | 399, 9500, 0bgo 359, 35O, O
A

Y Yo
9600 mdogdHo 650096009 mdogd@o

170
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TensorFlow séol Google-ol 09b59900MHM3g 3GMMm©MJBHO ©s 99339 Mol Open Source s
M3obm. Gobo godzgds LolvEzgwos Linux-0sb s 35l 9Jgb Python o C++ ©o36MHMa6s0gd0l
96900L  AboMsFgs M. 3930690 99 LoLEBJIOL 396300 GVSL. dolo  033¢gdgbESE0s
9L gdIWos  OHMPMOE  93GMIMIOIMOOL oI MdILYdom, Y3y  MBogxOLOEGEHYEHJOOL
3LHMGOgO0L 53EHMToBHHYO s©MHO(3b3T0.

TensorFlow od@ggs Lodwgogdsl, Gmd dobBy ©sdgbgl bgdobdogtmo sdmEsbs. dobo
300U (33e00gd0m dgladergdgeos 63d0LdogMmo bo30mbol A5sFMo.

956g56930L 990mbgzq3580 LoboMygdwm 0469dm©s 35996Hgdd0 530353001 IBYGMY3,
GdgoE 96Md FoMEGHM MYMmgdLl aBol s 539mgdL BbBsFIML, 9615990 3000bEMBL LogBom
60dbgdl o 53bMmdgdL Toom Fgbobgd FIVML, o3 ForPoMBH0390@s To  BHIMPILL. 5
51F0MHEIOMES 5J90-0Jom YrMgds, 35dgMs M300Mb gEHYms, 0¥y MHMIgEo Logbom bodsbos
§ob.

MB0ggmLboGgBHoL  dgdmbggzsdo (s oM FoBFM)  obws  smMoEbzgdo  bogds
bgmgb®mo@. bLEAHMEIbHIO0 96 WIBHMMYBO b “PoMl 5390967, 96 FMOBsWTo soMHoEbgd0E
bgwom,.. 39 9md030s 000Ys, Mmd dg0ddbsl MBogzgMLoEIGOL 3gMLMbseol MdogdEgdol dabs,
MmIgeog BoordmEs 359909030 s F9dmbigers-gobgaolol soMoEbgdm®s 93¢MIdEIMo©
0099300l 53 36mdo LobiEHdol dgdzgmdoom.

B GH9dbmwmyos 3m3MwoHgds dmgwo Amaoml dslidEHedom. 053mbosdo ghom
bemggedo ggMhdgMds 3GMAMTs 58MTs35, Fo4oW0moE, HMIgwoa 30GMIBL 5MHRI3s MM
LEobsM GO0l dobgz0m BolodsMgdwrs, Mods3 ol IMHBMYAS OO OM. 0RO LJOMIME
©O©OMEs LASOEARBMbom Mo30L doeBsdo @S “39M0” 30HMIOOLIID 8303530 MZoMMb
MOOMNJOOO.

3396¢¢5D05 5600l MLEBOZOHM. 53500 3gJbmeEmA00ol sm30Lgds, beagnem dob sbgMagzoL
6900L30gH LBIOHMTo 37913300 JTMYgbgdSL.

Deep (machine) learning analize
D. SIRBILADZE, T BAKHTADZE

Summary

Machine Learning is modern technology, which is implemented in our everyday life and
which changes our future. Via its support life becomes easier and better. Its implementation is
possible both to improve the movement of vehicles and for attendance at the University.

Amnanus riay6okoro (MaIIuHHOrO) O6ydeHusA
. Cupbuiazse, T. baxrazgse

Pesiome

MamusHOe oOyueHHWe - STO COBPEMEHHAs TEeXHOJIOTHA, KOTOpas peanusyercs B HauleH
IIOBCeTHEBHON XXM3HH M KOTOpas MeHdeT Hamle Oyznyiee. biarozmaps cBoeil mopmepx ke >KU3HB
CTaHOBUTCA Ipolle U Jy4yue. EE BHeJgpeHHe BO3MOXHO KakK [JIg YJIyYUIEHUSA JBIDKEHUA
aBTOTPAHCIIOPTA TaK U JJI1 y4eTa IOCelaeMOCTH B YHUBEPCHUTETE.
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@y B50¢gdol 360dz6gemds s 3MMMETMmo gbs 300mbol Grmero
3mbs3990 5B3¢roBol oM™l

Q. J2@©M939¢0dg, 0. BsbHsdy
dalimodrekelidze@gmail com,tengizbakhtadze@hotmail. com

@My 3500 FoMImoaabl GHgduBHe csv goowl, MmIgeog FoMdmoyqbl yzgwms
LobLEBJIMOO 330 gdOL BsbofigcgdL.

0bsbogl  dgdymdobgdgdl, MHmdgwog  ©sagbgMHoMadmwos  MMIGE0dg  53¢035300l
1gH30LoL 96 M3gMo3oMEo LobEGgdol dogm. bdoMow HoMmImagbowos Mrmym®E (ASCIL) ©s o3l
2985OMMYds  log. gl 9ol Bbfgmgdol  gMmOMIOMB,OHMIJLI0E  OIMSRJOME0S
JObMMQ0mBo© s 3JdsMYMdL root @oMYJGHMM0sdo. 50bodbo B0 SMOL 35MMEOM
53 dAMToMgmdsdo, 893303wos ™M3sewo 90350936Mmm BsBsfgMHgdOL gHPMOOMdIL s
B9d0oLdogH Jdggdsl, MHMIgerog 33F0MEYds Mo0dgl abogbs®. byMzgMgdo 3MHMEgbYdOL
Lo3mbEMMEm LobEYds, M39MsEowo bobEgdgdo sbIBL MAOMmYdIL s 0bsbgds goM3z9weo
@OMOL 256353 Md5d0. 3MMIWYIoL 000960013035300LM30L Lozdsme 860dzbyE™mgsb Gl
0585038 My BOOWGOoL  sbsoBo, MMIWOL  EOMLsE Bo3ToMP OO  IMEMEMBOL
BoBfgMgd0b g3593b Loddg.[1]

/var/log/wtm ULobGHgdsdo dglzerol s godmbgeol mm, LyMgzgmol bsbgwro s terminal-ol
Bmdg®

29630bomm my Boowol dmgeng Jogowomo:

root = # ls -1h /var/log/

total 8.2M

drwxr-xr-x 2 root root 72 20016-09-11 07:30 ConsoleKit
-rw-r--r-- 1 root root 48K 2016-10-02 22:11 Xorg.0.log
-rw-r--r-- 1 root root 49K 2016-10-02 10:11 Xorg.0.log.old
-TW-T----- 1 root log 2.7K 2016-10-03 01:10 auth.log
-TW-r----- 1 root log 1.1K 2016-09-26 22:49 auth.log.1
“TW-T----- 1 root log 11K 2016-09-25 22:00 auth.log.2
-IW------- 1 root root 02016-09-09 11:21 btmp

-rw-r--1-- 1 root root 4.1K 2016-10-03 06:01 crond
-rw-r--1-- 1 root root 1.8K 2016-09-27 00:02 crond.1
-rw-r--r-- 1 root root 12K 2016-09-26 00:02 crond.2
-rW-r----- 1 root log 49K 2016-10-03 06:25 daemon.log
-TW-T----- 1 root log 26K 2016-09-26 22:50 daemon.log.1
-TW-T----- 1 root log 245K 2016-09-25 22:17 daemon.log.2
-rw-r--r-- 1 root root 35K 2016-10-02 22:10 dmesg.log
-TW-T----- 1 root log 5.2K 2016-10-03 01:45 errors.log
“TW-T----- 1 root log 416 2016-09-26 22:49 errors.log.1
-TW-I----- 1 root log 14K 2016-09-25 22:16 errors.log.2
-TW-I----- 1 root log 671K 2016-10-03 06:25 everything.log
-IW-r----- 1 root log 150K 2016-09-26 23:50 everything.log.1
-IW-r----- 1 root log 1.9M 2016-09-25 23:57 everything.log.2
-TW------- 1 root root 3.3K 2016-10-02 22:10 faillog
drwxr-xr-x 2 root root 176 2016-09-20 00:02 httpd
-TW-T----- 1 root log 615K 2016-10-03 06:25 kernel.log
-TW-T----- 1 root log 122K 2016-09-26 22:50 kernel.log.1
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-TW-T----- 1 root log 1.7M 2016-09-25 23:57 kernel.log.2
-rw-r--r-- 1 root root 30K 2016-10-02 22:10 lastlog
drwxr-xr-x 2 http http 112 2016-09-26 11:13 lighttpd
-rW-r----- 1 root log 503K 2016-10-03 06:25 messages.log
-TW-T----- 1 root log 118K 2016-09-26 23:50 messages.log.1
-TW-T----- 1 root log 1.5M 2016-09-25 23:57 messages.log.2
drwxr-xr-x 2 root root 48 2016-07-18 06:39 old

-rw-r--r-- 1 root root 31K 2016-10-02 23:26 pacman.log
“TW-T----- 1 root log 2.5K 2016-10-02 22:10 syslog.log
“TW-T----- 1 root log 619 2016-09-26 22:49 syslog.log.1
-rW-r----- 1 root log 6.2K 2016-09-25 21:59 syslog.log.2
-rW-r----- 1 root log 2.4K 2016-10-02 22:10 user.log
-TW-T----- 1 root log 498 2016-09-26 22:49 user.log.1
-TW-T----- 1 root log 7.8K 2016-09-25 22:00 user.log.2
-rw-rw-r-- 1 root root 0 2016-10-03 00:02 wtmp
-rw-r--1-- 1 root root 479K 2016-10-02 22:10 wtmp.1

Wmy 35000l 2obosbooBYdms©  M3H0sbos  Asdm3z094gbmo  3GMAGMmTMwo  9bs
3o0ombo,  MMIgog  godmoMBg3s  LMexddgmgdom s  LobGHoduol  LodsMEGHozom
2983050030090 Loddgl O BoOWGdMSH FBsmdol M. bdo® F9dmbzgzsdo wrmy gooegdol
239L55650BYIWS LoFoMmm brgds HMOLY s s JobOo (35¢0 390 3mB3mbybEJdOL yodmymns,
M0Iol  EOMLs3  3000mbo  ™eg30l Mogbg 0wgdl 58 ddodg  Loddoml  FgliBrengdsL.
9525000m0bmM30L EOHMOL GMEOToEHOL FolosbsE0HYdWs[2] 30Ygbgdm BMEOT>EL yyyy-mm-dd.

python import time exampleTimeString = '2016-13-31" try: time.strptime(exampleTimeString, '%Y-
%m-%d') except ValueError: print "The date is not valid"

obgzg 360d3bgemgzebo  dmEwyero, GMIGWoE 339bToMgds  3MB3O GO Ladmdoml
39O gdOL EOMU, sGOL gzip. bdo® dgdmbggzgddo Lbgzowalbgs LyMH30LJdOEL MY Bs0WgdO
0bsbgds obvy 893ddmeros gzip ol Lobom. 3ommbo Lsdmoergdsly 235deg3l 139EOSW MO
9900mEom  o3blbom gl Bsowgdo 0lgzg ToMGHO0Z9 OMYMOG 5O 99399 Bools
293bLboom B39vgdMHog dgdmbggzsdo isowo file = gzip.open(myZippedFile, 'rb') .[3]

python import gzip try: with gzip.open('my_own_log filelog.gz','tb') as thezippedfile:
workWithTheFile(thezippedfile) except IOError: print "IO Error, the file does not exist”

@000 bbol My Bs0Erol dg0mbgzgzsdo 4odmzymm ob "\t ob sbBsmgdom :

python import csv reader = csv.reader('my_own_logfile.log', delimiter="\t")
for line in reader: cursor.execute("INSERT INTO ... (7)", (line[0],))

3Mb63M9@ Mo 9900980L 5dmeqdol 899gy Lsdwdoml oLodsMEH039dws© Fgag0deos
00b0dbo dmbs3gdo O3oXAIBME 5009 3603369 mdol Jobgzom ®sdoE ©sa39bToMYdS

SQLite.
30094900 Lo3Mmato Imbszgdms d5Bol 89ddbom, 35033mME P sqlite3 module - ©s

3939090 353800L  goowrmsb:  sqlite3.connect('analytics.sqlite’). 08 9gdmbggzedo, vy
©5333060©9ds Fg3065bmm  @sowo dgblogMgdsdo 3094gbgdm L3gEosw® Gsowol Lsbganl
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WMy 350930l 3609369 Mds s 3BIMYMSTM0o gbs Jommbol Mmeo....

:memory: OH®Iwol  sbTomgdomsi 30b6sbsgm  Boowl. 3Jdbom s 39Fo@gPm  GbMowdo
9bs39990L s 53ob F99gg 35094oMHJOM 353806 doBolimb [4]

python import sqlite3 con = sqlite3.connect(':memory:')
cur = con.execute("CREATE TABLE university...... "
cur.close()

con.commit()

con.close()

00bob0d65305, MMI Bmbsigdms sbsgroBol Fgdmbggzgddo s 3MB3O G WMy
B50g0mb 1FMTom© 3000MBO o0 35RO LTSS FMbsEgIgOOL LolmEmzg BMEOTSGTo
00mbomgds bmem  sqlite3 300093 MBO@ 9B 339bdoMgds  ©0bodbmero  Bmbsgdgdol
29965¢0Bgd5d0.[5]

python sqlite3

carst.sqlite

.mode insert

.output /var/tmp/import_log.sql
.dump

.quit

My B50¢gdol 360dz6EMds s 3MMaMsdMeEo 965 3omMbols Mmoo dmbszgdors
365¢0bBol MU

Q. 000929¢v0d9, 0. 8sbHsdg
Mybondy

Logddol Fomdmgdol s 33930l MM 360d3bgEM3z9b MMl MsTsdmdl g.(. Pandas b
Python Data Analysis Library, ®obo bsdwowagdomsi 993300¢00s ©@s6jdwbgdom gmdgem, Gmd
MB0 B0Wmb s OO IMEMWMBOOL bsbsfgMgdmMb FMBomds M339 SOMIYISL 56
§om0Moygbl.  5sbmsb  ghmo  Jommbo  2sdmombgzs  LobGoduol  LodsMEGHO0300, Mg
d9L5dgdgL bolb OHMaMME ©sdHygdds b3gEoswolEs, 1939 339 B°IMEEOEds 1s305ME
960036903560 Lo3zoMbgdo JoGEH0350 Posfy30@™b.

L EOG09d0 F90MMeg5HYOM0s dMmbs3gdms 965¢0BOLIZOL s MBIOHM J3MBIMIEBWI©
@MY RS0GOS 31Fsmdobmzol bsFomm b3MH033HYd0, MG 300I3 YIBROM §3005MEH0390L bogdgl

Q05 253e9bsl sbgbL LsTdomly EMMYEsE TGLEYEGdSDY.

The meaning of log files and the role of python in Data analise
D. Modrekelidze, T. Bakhtadze

Summary

In the article is offered code written in Python that would be easy for humans to read, and (b)
to minimize the amount of time required to write code.I run into something called “Pandas” or
“Python Data Analysis Library”. This made the claim of being able to process hundreds of millions of
records very efficiently. This makes it useful for all sorts of data analysis. It is created for w non-
programmers could get started with quickly, but which could also be used by “power users”.
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In the article is offered analyzing data and for analise log files methods, which makes it easier
for you to work on a timely performance.

3uaueHue log-daiinos u pons python B aHanmM3e JaHHBIX
. Mozperernzse, T. baxrazgse

Pesiome

Koz, Hanucanusiii Ha Python, JIETKO YMTaeMbIH, 1 MUHUMUSUDPYET BpeMs, HeoOXoZuMoe s
HamucaHua Koga. fl samyckaio Heuro, HassiBaemoe «Pandas» mmm «BubmmoTexa aHanmmM3a JaHHBIX
Python». 3to cpenano 3adBieHMe O TOM, YTO IPOrpaMa CIIOCOOHAa 06pabaThIBaTh COTHY MUJLIMOHOB
samuceit odeHb 3ddeKTHBHO. JTO HenaeT e€ IOJe3HOH JAad BCeX BU/AOB aHamusa JaHHbIX. OHO
CO30aHO HE€ TOJBKO JJd IIPOTPaMMMCTOB, KOTOPbIE€ MOTIYT 6]>ICTpO Ha4vaTh, HO TaKXe OiId
«IIPOABUHYTHIX IIOJIb30BATEIEI».

B craThe mpejaraercsa aHamM3 NAHHBIX M METOAOB aHAIM3a JKYPHAJIOB, YTO OOJerdaeT BaM
paboTy c cBOeBpeMeHHOH IIPOM3BOJUTEIBHOCTEIO.

@oBHIM>BOS — References —JIureparypa

1. T. Hastie, R. Tibshirani, J. Friedman. “The Elements of Statistical Learning: Data Mining,
Inference and Prediction”. - 2nd ed. - Springer-Verlag, 2009. - 746 p. ISBN 978-0-387-84857-0
https://www.usenix.org/system/files/1403_11-15_tsoukalos.pdf
https://www.analyticsvidhya.com/blog/2016/01/complete-tutorial-learn-data-science-python-
scratch-2/

4. https://www .sans.org/reading-room/whitepapers/incident/grow-forensic-tools-taxonomy-
python-libraries-helpful-forensic-analysis-33453

5. https://www.reviversoft.com/file-extensions/log

176
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9356 ¢»385d9
Llabadze89@gmail com

69bondg

6596mddo  gsbboemmos Lsbfjsgerm 3GmEglido 0b@ghod@ommo mbgsob Lfagmgdols
069560H5305 s FsbMb ©393806MGdMEO Lszombgdo. 3gMIm, gsbbogmmos Lsdsmomggummado
bsbfsgerm  3Gm@Eglols  dsmgols  msbsdgMmgg Tgmmgdo, gmgddOmbmmo  Lfsgemgdols

3976memma0900lL ©sbyHa30Ls ©s OLEBEOMGO bsgegdol 390L3gdd0gg0o.

153356dm LoGyzgdo

@bers0b bfis3args, GogGaero Agbaermgogdo, 9baxdsbdo,

9309460L  5650900MMm3g Hgomdsdo, GHqdbmemaool s 0bEHIMBYEOL  obzomatgds-
2493039058 doger bmgeromdo 5sdosbms Ime3sHgmdol yzgws dodsMmvyegdoo  baogbols
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Automated Learning Management System

Levan Labadze

Summary

The work deals with interactive online training organization and related issues in the learning
process. In particular, modern methods of managing educational processes in Georgia, the prospects for
introducing e-learning technologies and the prospects for distance learning are discussed.

ABTOMaTH3MPOBAHHA CHCTEMA YIIPABIECHH IPOIECCOM OOy IeHHT
Jlesan Jlabazgse

Pesome

B pa6oTre paccMaTpuBaeTcsl HWHTEpPAKTUBHAs OHJIAMH-OpraHM3alys OOy4eHUs U
CBSI3aHHble € HeHd BOIpPOCbl B Ipolecce o06ydeHua. B wacTHocTH, o06cCyxAaOTCA
COBpeMeHHble MeTOAbl yNpaBJeHUss Y4eOHBIMU IpoleccaMd B [pysuu, IepcrneKTUBbI
BHEJPEHUS] 3JIEKTPOHHBIX OOy4YalOIIUX TEXHOJOTMA W NEepCHeKTHUBbl JUCTAHIMOHHOIO
06y4eHuUsl.
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Big data storage technologies
P.Qarchava, G.Asanishvili, K.Abashidze, L.Sikharulia
Summary

The present paper concerns technologies of storage of big data. There are discussed, the existed
technologies of storage of big data, their positive and negative characteristics. The performance of the Big
Data Processing importantly depends on used technologies of Storage of Big Data. In properly defined
policy case is possible to get maximum performance. By the authors are given Argumentative opinion
how and where to implement related technology to get high-speed performance for data processing.

TexH0JIOrMU XPaHeHHUsl 00JIbIINX JAHHBIX
P.Kapuasa, I Acanuwsunu, K.Abawuose, JI. Cuxapynus

Pe3ome

Jlannass pabora KacaeTcs TEXHOJOTMH XpaHEHUs OONBIIMX JaHHBIX. B cTaTbe OOCYXICHBI
CYIIECTBYIOIIAE TEXHOJOTHH XpAaHCHHs OOJNBIIUX JAHHBIX, MX MOJOXHUTCIBHBEIC W OTPHUIIATCIHHBIC
ocobenHocTH. BrIcTponeiicTBue mpoiecca 00pabOTKHM OOJBIINX JAHHBIX B 3HAYUTCIBHOW CTCIICHU
3aBHUCHT OT HCIOJIb3yEMbIX TEXHOJIOTHH XpaHEeHUs! OOJBIIMX JaHHBIX. [Ipy NpaBHIBHO ONPENCICHHOMN
MOJHUTHKE BO3MOXKHO TMOJYYUTh MAKCHMAJIbHYIO MPOU3BOAMTEILHOCTh OOpaOOTKU OONBIIMX AaHHBIX.
ABTOpamM¥ Tpe;UI0KEeHA MOJICITb UCTIONB30BaHMUS STHX TEXHOIOTHIA C IENBI0 TOCTHIKCHUS MAKCHMATBHOTO
OBICTPOICHCTBHUS B IpoLiece 00pabOTKH JaHHBIX.
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Interaction with the intellectual system of medical diagnostics in a limited natural
language

Vadim Radzievski, Maia Mikeladze, , Dimitri Radzievski

Summary
The model of the intellectual system of medical diagnostics is considered capable of
communicating with the patient and the physician in natural language. The system uses knowledge
presented in the form of production rules, the left part of which sets the description of diseases, and the
right part indicates a diagnosis. To organize communication, the canonization of input suggestions is
performed, as well as the selection of keywords that allow to recognize input proposals whose surface
structure differs from those presented in the production rules.

BsaumogeiicTBHe ¢ MHTEJUIEKTyaIbHOM CHCTEMOM MeZUIIMHCKOM JHarHOCTHKH Ha
OTpaHWIEHHOM €CTeCTBEHHOM fA3BIKE

Baoum Paosuesckuii, Maiis Muxenaose, , Imumpuii Padzuesckuii

Pe3iome

paCCManI/IBaeTCH MOACIIb HHTGHHGKTyaHLHOﬁ CUCTEMBI MEIHMIIMHCKOMN JHUAardHOCTUKH, crnocoOHast
OGHlaTLCH C IanmMeHTOM U BpadYoM Ha ECTCCTBCHHOM s3pike.  Cucrtema HCIIOJB3YET 3HaHuA,
MpEeACTAaBJICHHBIC B BUAC MPOAYKIIMOHHBIX MPaBUJI, JIEBAsA YaCThb KOTOPLIX 3a1a€T ONMMCAaHUE 60He3Heﬁ, a
ImpaBas yKa3bIBa€T Ha JAWArHos. ,Z[J'ISI OopraHmsanuvuun O6IIIeHI/IH OCYIIECTBJIACTCA KaHOHU3AlUA BXOJHBIX
npezmoxceﬂﬁ, a TAKXKC BBIJCJICHUEC KIHOYEBBIX CJIOB, MO3BOJJIAIONIUX PACIIO3HATH BXOJAHBIC MPEAJIOKCHUA,
MOBCPXHOCTHAA CTPYKTYpPa KOTOPBIX OTINYACTCA OT MNPCACTABJICHHBIX B IIPOAYKIUMOHHBIX IPABUJIAX.
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Models of decision-making in the learning intellectual system of medical diagnostics
Vadim Radzievski, Maia Mikeladze,Nora Jaliabova, Dimitri Radzievski

Summary

An intellectual system for diagnosing diseases using medical knowledge and capable of self-
learning is considered. The knowledge is presented in the form of a semantic network that defines the
relationship between the symptoms and the causes that cause them. Self-learning is carried out on the
basis of a training sample, by selecting the coefficients assigned to the arcs of the network. In a computer,
this network is represented as a matrix of relations whose elements are the weight coefficients. These
coefficients make it possible to more accurately describe the situation associated with the disease. To
make a decision to establish a diagnosis, the theory of fuzzy sets is used. The proposed model is used to
solve the problem of diagnosing such diseases that belong to the class of primary headaches.

Mopaean NpUHATHSA pellieHNii B o0y4aronieiic MHTeVIeKTYaJIbHOM cucTeMe
MeIMIMHCKOH TUATHOCTUKHU

Baoum Paosuesckuii, Maiia Muxenaose, Hopa /[icanabosa /[mumpuii Pao3uesckuil

Pe3rome

PaccmaTpuBaeTcss WHTENJIEKTyaJbHAsh CHCTEMa JAWAarHOCTHKM 3a00JIeBaHWM, HCIONIB3YIONIast
MEIUIMHCKUE 3HAHUS M CHOCOOHAs K caMOOOydYeHMIO. 3HAaHHS IPE/ICTABICHBI B BUAE CEMaHTHYECKOM
CeTH, 3aJafolleii OTHOIICHUS MEXAYy CHMITOMAMH W BBI3BIBAIOIIMMH HX NpuuuHamMu. CaMooOydeHHe
OCYIIECTBIISIETCSI HA OCHOBE OOydJaromieil BBIOOPKH, WyTéM mombopa Ko3((HUINEHTOB, MPHUIHCAHHBIX
ayram CeTu. B KOMIIBIOTEPE 3Ta CETh NPECACTABJICHA B BUJIC MAaTPHUILIBI OTHOHIGHI/Iﬁ, JJICMCHTAMH KOTOpOﬁ
SIBJSIFOTCSL BECOBbIE KOA(MGHUUIMEHTH. DTH K03 (UIMEHTHI Ial0T BO3MOXHOCTh 00Jiee TOYHO OIMHCATh
CHUTYalUIO, CBI3aHHYIO C 00JIe3HBI0. [/ IPUHATHUS PEIIeHNUs [0 YCTAaHOBJICHHIO AUArHO3a UCIIONb3yeTCs
Teopusl HEUETKMX MHOXeECTB. [Ipe/ioskeHHass MOJIeNb UCTIONB3YEeTCs AUl PELISHHs 33/1a4i TUarHOCTUKU
TaKux 3a00JeBaHU, KOTOPhIE OTHOCSATCS K KJIaCCy MEPBUYHBIX TOJIOBHBIX OOJIEH.
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ABTOMATH3aIMSA Pac4éTa BeCOBBIX KOI(P(PUIHEHTOB NPU3HAKOB 3200J1eBaHNS 1JIA
HHTEJVIEKTYAJIbHOM CHCTEMbI INATHOCTUKYU MEPBUYHBIX F0JTOBHBIX 00J1€H

JImumpuii Pad3uesckuil

Email: dradzievski@gmail.com
Pe3rome

PaccmaTpuBaercs mporpamMma JJs aBTOMaTH3alMM pacyéra BecOBbIX KO3()(UIMEHTOB NPU3HAKOB
3a00JIeBaHMsl VISl MHTEJUIEKTYaJbHOH CHCTeMbl AHATHOCTHMKH MePBHYHBIX TIO0JIOBHBIX Ooeil. BecoBblie
K03 PUIHEHTHI NMO3BOJISAIOT OLEHUTh € HEKOTOPOl TOYHOCTHIO HACKOJLKO MAHHBIH NPU3HAK CBA3AH C
KOHKPETHBIM JuarHo3oM mnanuenta. IIpuBoauTcs omnmucanue 0a3bl JaHHBIX OTKYJa HPOU3BOJMTCS
CYUTBHIBAHME JAHHBIX HCNOJb3yeMbIX B NporpamMme, U 0a3bl JAaHHBIX, B KOTOPYI0 NPOM3BOAUTCS 3alMCh
BBIYMCJICHHBIX B NporpaMme AaHHbIX. Takike B padore pa3dupaercss NPHMHIOUI MOCTPOCHHS OCHOBHBIX
NPOrpaMMHBIX MOJYJ1eil M paéoThI IPOTrPAMMBI.

KuarwueBble ciaoBa: Juaznocmuka, uHmMeN1eKMyaibHds CUCHEMAd, 207106HAsA  00/b, RPUYUHHO-
clnedcmeennblil ananus, A3vlK npozpammuposanusa C++, 6azsl OaHHbIX.

B paborax [1, 2] onuceiBaeTCsi HHTEIUICKTyalbHasi CHCTEMa JTHAarHOCTHUKH 3a00JeBaHUil Kitacca MepBHYHBIX
TOJIOBHBIX OOJIel ¢ WCIONB30BaHMEM MEIUIMHCKUX 3HaHWH. B 93TOH cucTeMe WCIONIB3YIOTCS BECOBBIC
KOX(PHUIHUEHTHI, KOTOPHIE YCTAHABIMBAIOT BEPOSTHOCTHHIC CBI3M NMPU3HAKOB pacCMaTPUBAEMBIX 3a00JICBaHHUU C
caMuMH 3a00JICBaHISIMHA W TIO3BOJIIIOT OIICHUTH C HEKOTOPOW TOYHOCTHIO, HACKONBKO JAaHHBIN MPHU3HAK CBS3aH C
KOHKPETHBIM IMAaTrHO30M TIanreHTa. Hampumep, Bo3pacTHas TPYIA HAuaid 20106HuIX Ooneti 0o 20 nem WMeEeT
BecoBo# k03 durment 0.7, 3TO TOBOPUT O TOM, UTO STOT IPHU3HAK BHOCHUT CBOW BKJIAJ B JHATHO3 B IIOJIB3Y TOTO
3a0oJeBaHMs, y KOTOPOTO NaHHAS BO3pACTHAS TPyIIa SBIsIETCS XapakTepHo. [Ipu nccinenoBaHuu B COBOKYITHOCTH
MIPU3HAKOB, OH HaéT CBOW BKJIAA B PE3yNbTHPYIOIIYIO KapTHHY 3aboneBaHus. K TakuM mpH3HaKaM OTHOCHTCS
TaKke TON TanueHTa (MYXCKOW WM JKEHCKH), NMpHYrMHA 3a00JIeBaHMs, JIOKaIW3aIus TOJOBHOW OONHM, THUI
TOJIOBHOW OonM, e€ yacTtora, BpeMs Hauyajla TOJIOBHOM OONM M XapaKTepHOE BpeMsi Toja, MPEeIecTBYIONINE
TOJIOBHOM 00T, SIBJICHHUS BO BPEMSI TOJIOBHOM 00JIH U TOCIIe He€, PUYMHBI, BBI3BIBAIOIINE TOJIOBHYIO 00JIb, TUTAHUE
MalMeHTa W ero ICHXOJOTMYECKHE XapaKTePHCTHKH: HOPMAaJbHBIM MM HET COH, INEpEHECEHHBIE CTPECCHI,
TIOBE/ICHHUE B «CBETIbII» (He 00JI€BOI) 1 B OOJIEBOM TIEPHOJIBI, TAKXKE YUUTBHIBAIOTCS YKIINIIHBIC YCIIOBHS TTALlUCHTA,
ero 3aHATUS (PU3NYECKON KyJIbTYpOHl M CIIOPTOM, €r0 KOMMYHHMKAOENbHOCTh. Takke K NpU3HAKaM OTHOCSTCS
HaJIMYUE aHAIOTUYHBIX HACIIEICTBEHHBIX 3a00JIeBaHUN y OJM3KMX POACTBEHHHUKOB U B ceMbe. K mpu3HakaM Takxe
OTHOCSITCSL HCTIOJIb30BAHKE MAIIMEHTOM JICKAPCTBEHHBIX MPETapaToB W HACKOJIBKO HCHOJB3yEeMbIE JEKapCTBEHHBIC
MperapaTsl yMEHBIIAOT, THOO0 IMOTHOCTHI0 CHUMAIOT TOJIOBHYIO OOJIb.

B nmanHOW paboTe MpPOW3BOAWMTCS BEIYMCIICHHE BECOBHIX KOI(PQHIMEHTOB, UCXOIS W3 AHKETHBIX ITaHHBIX
MAIEHTOB, CTPAJAONINX HCCIeIyEMBIMU B paboTe 3a00ICBaHUIMHU.

B paborax [3, 4] ommcaHa mporpaMmMa JHArHOCTHKH TEPBHYHBIX TOJOBHBIX OOJiclH MeETOIOM
KOHLIENTyaJpHOrO aHanu3a. OJHOW M3 YacTeil 3TOW MpOrpaMMbl SIBISETCS MOJYJb JUIS 3amucd 0a3bl JAHHBIX 110
aHKeTaM MallMeHTOB C 3a00JICBAaHMSAMU 20068HAs O0Nb HANpsdiCeHUss N Mmucpensb. [IpU MOMOIIU 3TOTO MOZIYJIS
MIPOM3BONTCS OLM(POBKA M 3amuch B 0a3zy JaHHBIX BCEX ONM(POBAHHBIX MPU3HAKOB pPacCMaTPHBAEMBIX
3a0oseBaHHH.

B nannoli pabote paccmarpuBaeTcs paspaboTaHHasl IporpaMma st pacyéra Kod(GHUIMEHTOB Ui BCEX
MIPU3HAKOB, OINKCHIBAEMBIX BhIIIE 3a0osieBannii. Kak ObUTO cKa3aHO BbIIIE, 3TH NMPU3HAKH B OLM(POBAHHOM BHJIE
XpaHsATCs B 0a3e AaHHBIX. B manHO# mporpaMMe MCIOIb3yeTcst BRIIICYTTOMIHYTast 0a3a JaHHBIX. OTO 0a3za JaHHBIX
MoKeT ympaBnsatees npu nomoum CYBJ[ Microsoft Access. baza naHHBIX COCTOMT W3 [IBYX TaOJHI
diagnostics_c_table u diagnostics_farm. B mons diagnostics_c_table samuceiBaroTCsl 3arojOBKHM TIPU3HAKOB
3a00JIeBaHMs, TIEPEUNCIICHHBIC BBIIIE — IIOJ, BO3PACT MAaIMeHTa, MpUYMHA 3a00JIeBaHUs, JOKAJIM3alus TOJOBHON
0o ¥ T.A., @ B SUEHKH — KOHKPETHBIC 3HAYCHHS STHUX IMPHU3HAKOB U KAXKAOTO ManueHTa. B moms TaOmwimb
diagnostics_farm samicsiBarotcst Ha3BaHHUSI UCTIOIB3YEMBIX MAHEHTOM JIEKAPCTBEHHBIX MIPEMAPATOB M PE3yIbTATOB
WX JEHCTBUS, a B SYEHKN — KOHKPETHBIE 3HAUEHUS KKIOTO M3 ITHX TOJEH A Kaxaoro manueHnta. Ha puc. 1 u 2
MIPUBEICHBI H300pakeHUsI HEOOIBIINX KyCKOB 3TUX TAOIIHII.
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ABTOMATH3aNMA Pac4éTa BeCOBBIX KOI()GUIHMEHTOB NPU3HAKOB 3200/1¢BAHUI...

“ Patient_tel_~ Patient_age » Patient sex v~ Age_of headaches »  Cause_of hd_injury v Loc_headact ~ Loc_hd arra » Headache c » Headache »|  Headache_durat_no_more  ~
2376560 30 mamrobiTi 28 0 1 0 0 0 oridRe

16 mdedrobiTi 14 0 i 0 i 0 sami saaTi

35 mdedrobiTi 33 1 1 0 1 0 erTidRe

33 mdedrobiTi 25 1 2 0 1 0 naxevari dRe

35 mdedrobiTi 3 0 1 1 1 1 ramodenime saaTi

29 mdedrobiTi 2 0 1 0 0 0 erTidRe

38 mdedrobiTi 34 0 1 0 0 0 erTidRe

40 mdedrobiTi 38 1 1 0 1 0 erTidRe

35 mdedrobiTi 25 0 1 0 0 0 ramodenime saaTi

Puc. 1
\ Patient_name | Farm analg - Famm eff analg disapp cm - Farm eff analg red intenc - | Farm eff analg red duret - Farm eff analg no effect -
| 0
| gogolaZe naTela abesalomis asuli 1 1 0 0 0
| lominaZe nino vasis asui 1 1 1 0
| | TamazaSvili Tamar aleqsandre asuli 0
| maruaSviti eTeri gogis asul 1 1 0 0 0
| 'mefariSvili irina 1 0 1 0 0
| sefiaSwil mamuka oTaris Ze 1 0 0 1 0
| | naTaliSwili irine giorgis asul 1 1 0 0 |
‘ Jobalia mzia anzoris asuli 1 1 0 0 0
Puc. 2

Crnenyer oOpaTuTh BHHMaHHE, YTO BO MHOTHE SYEHKHM 3alMCBHIBAIOTCS YK€ OLM(PPOBAHHBIE 3HAYCHUS
MIPU3HAKOB. DTO CAENaHO JUIi AajbHeHnel o0paboTKN ATUX 3HAUYEHHUH B APYTUX MOIYIAX mporpammbl. OmudpoBka
NPOU3BOAUTCA B Tporpamme, omucaHHod B [3]. OmudpoBaHHbIE 3Ha4YeHHsS NPH3HAKOB HCIHONB3YIOTCA U B
paccMmaTprBaeMoi mporpamme. B nanHO# nmporpaMMe IpU3HAKK CUNTHIBAIOTCS M3 0a3bl JAHHBIX W 3aIHCHIBAIOTCS B
IIPOrpaMMe B COOTBETCTBYIOILINE MAacCHUBBI IIepeMeHHBIX. Kaxas siueiika 3TUX MacCHBOB CBS3aHA C OMPEIEIEHHBIM
MIPU3HAKOM — HA3BaHUEM ITPHU3HAKA U €T0 3HAYCHUEM.

3HaHMS B MHTEIUIEKTYAIbHON CHCTEME INarHOCTHKHU IPEICTABICHBI B BU/IE CEMAaHTUYECKON CETH, 3aat0IIei
OTHOUICHUsSI MEXy CHMIITOMaMH | BBI3BIBAIOIIMMH UX 3a00JIeBaHUsAME. B cilyuae Hannuusi HEYETKUX OTHOLICHUIA,
KaKHMH SBJISIOTCSI «BO3MOXKHASI IPHUNHAY, «BO3MOXKHOE CIIEJICTBHE), TyraM CEMaHTHYECKON CETH MPHIKCHIBAIOTCS

HCKOTOPBIC BECOBBIC KOIQQUUUCHTBL L4, L € [O,l], KOTOPBIC TPAKTYIOTCS KaK CTENCHH YBEPEHHOCTH. [fjj - 9TO
CTCICHb YBEPEHHOCTH B TOM, YTO CCIIM Yy NAlMCHTa HAOIIONACTCSA CHMITOM S, TO €r0 HPHYNHOIN SBISCTCS

3a00J1eBaHKE Di' Crernenu YBCPCHHOCTH 00BIYHO 3a1a€T Bpayd-dKCOepT, onrpadChb Ha CBOIl OIIBIT U HWHTYUIUIO.

OpnHako, Ui ONpENesIeHHsl CTeMeHEl YBEPEHHOCTH MOYKHO HCIOJBb30BATh YACTOTHYIO WHTEPIPETALHUIO YCIOBHON
BEPOSATHOCTH Ha OCHOBE JaHHBIX OOydaromieil BHIOOpPKH. B 3TOM cilyyae BBIYHCICHHE HCKOMBIX KOI()OUIHEHTOB
OyIeT MPOM3BOJMTCSA TI0 CIICAYIOIIEH GopMyIe:

B _P(S;,D) N(S;.D))
ﬂij—P(Di|Sj)— P(SJ-) = N(Sj)

rae N(S;) - konu4ecTBo NaLKEHTOB C CUMITOMOM S j 10 BCeMy MHOXKECTBY 00y4aroweii BBIGOpKH;

l

N(S;, D;) - konnuecTBo maumentos ¢ 3a6onesannem D; n ¢ cumnromom S .

IMporpamma mocTpoeHa Ha OCHOBe paspaboranHoro mis Heé kimacca COeff calc. Dror kmacc comepxur
nepeMeHHble W (QYHKINHM, HEoOXOoJuMble B paboTe Tporpammbl. Huke TPHBOAWTCS KPATKOE OIMCAHHE BCEX
(byHKIMIA 3TOTO KIacca.

Konctpykrop kmacca coeff calc unmnumanmsupyer mnepemennyio n_el_arr, xotopas COAEpKHT pa3Mep
MacCHBOB, B KOTOpbIC 3alHCHIBAIOTCS TEKCTOBBIC [aHHBIC Ui KaXAOr0 W3 TPHU3HAKOB 3a00NeBaHUi, U
COOTBETCTBYIOIIME UM 3HAUCHHS BECOBBIX KO3((PUIIMECHTOB U BBIIEISCT MAMSTH JJIsSI 3THX MACCHBOB.

Oynxius coeff_calculation() cuuteiBaeT kaxmoe 3HauYeHHE MPH3HAKOB W3 0a3bl NAHHBIX, MPOH3BOIUT
COOTBETCTBYIOIIHME PACYETHI M 3aIIMCHIBACT Pe3y IbTaThl B MACCUB NepeMeHHbIX Kiacca Coeff_calc.
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®dyukmus Encoding_str() mepeBoauT TEKCTHI W3 JTATHHCKOW KOTMPOBKHM B IPY3HHCKYIO KomupoBky UTF-8.
Heo6xoquMoCTh 3TOro BhI3BaHA TEM, YTO IPOrpamMMa MCIONb3yeT 0a3y JAaHHBIX B JATHHCKOM komupoBke. [laHHas
e IporpaMMa OCYIIECTBIISIET BEIBOJ] BCEX 3HAYCHHH B Tpy3HHCKON KoaupoBke UTF-8.

ITomumo 3TOTO, IMpOrpaMma COREPKHUT (QYHKUMH — 0OpabOTYMKHM COOBITHH At (OpMBI pa3pabOOTaHHOTO
TPUIIOKEHHS.

Oyukimus FormCreate() orkpsiBacT TabiuIbl 0a3 MaHHBIX — JBE TaOJIMIBI MCXOIAHOW 6asbl MaHHBIX C
KOTOPO# CUHTBHIBAIOTCSI MPU3HAKH, 3aTOJOBKHM MPU3HAKOB 3a00JeBaHMi U ONU(POBAHHBIC 3HAYCHHUS MPU3HAKOB,
3aroJIoBKM (hapMaKoJIOTHUECKUX MPU3HAKOB M WX 3HAYCHUs, a Tarkke TaOiuiy-- 0a3y NaHHBIX IS 3aIlluch
MONYYECHHBIX Pe3yIbTaroB. Takke 3Ta (YHKIMSA CUHTHIBACT W3 MEPBOM TaOMMIBI CIIMCOK PaccMaTpUBAEMBIX
JIarHO30B, K GopMUpYyeT Ha (HOpME TPOrPAMMBI BBITIAAAONIHN CITHCOK THATHO30B.

Oynkius FormDestroy() 3akpeiBaet Bce oTKpbIThie hyHKimeid FormCreate() Tabnuibl 6a3sl TaHHBIX.

@Oynkius ComboBox1Change() ocymiecTBisieT BbIOOp HY)KHOTO JAMAarHO3a U OTOOpa)KCHHE 3arojioBKa
BEIOpAHHOTO JuarHO3a Ha (opme (puc. 3).

39%30309bGH9gd0L 35562560039ds

3m9%8030963H9d0L e ©033Bmbo: 53030
32635403905 |

3330: 0-20 fmboo» 0.69

abo3o: 21 - 40 febom 0.27

aly30: 41 - 50 fmboo 0.5

slsgo: 51 - 80+ fimboo 0

Lggbo: B3GMdomo  fimboo 0.43

Lggbo: dgemmdomo fmboo 0.38

530l 330300l 30bgbo: ;g0 BHFegds

0330 330gowol Bodybo: 0bagdgos Fmb

530b (30300l 30DYHVO: 3GEHIGON 3¢

0530L 330300l 30Dybo: BodH0dbo ©od;

racdﬂ‘jr) -

Y] 30300l BoBgbo: biheg Holi
0330L $3030@0L B0VYVO ora01 gzogoamot Bodgdo: bhgto Frmboo> 0.2)

mannly S onnammnly Anhahn mmliemanmns . B
I »

39806095G9VOL BGg> | §0ems y3ges BBRGdoL

Puc. 3

®yukius  ButtonlClick() — o6paborunk HaxaTHs Ha KHOIKY 2993050969900l 355635608985
ocyniecTBisieT Bb13oB (yHkiuu coeff_calculation().

®ynkius Button2Click() — o6paboTunk HaxaTHs Ha KHOIIKY 3o@3(930(0735, OUUIIAET CIHCOK IPU3HAKOB
3a007eBaHA W WX BECOBBIX KOX(PQPHUIHUEHTOB Ui (POPMUPOBAHMS HOBOTO CIMCKA. YKazaTellb JaHHBIX
mepeMeniaeTcst K mepBoil 3amucu Tabmumbl. OYHUCTKA TPOM3BOAMTCS MPHU OOHAPYKEHHUH KaKOW-THOO OMMOKH B
JaHHBIX U HEOOXOIUMOCTH CHOPMUPOBATH HOBBIH CITHCOK.

®yukiumst Button3Click() — obpaborurk HakaTHs Ha KHOIKY J29%03096(9980b Bsfgts. dra dyHkuus
3aIllUChIBACT B 633}7 JAHHBIX TMOJYUYCHHBIX PE3YJIbTATOB. B OUKJIC I10 BCEM D3JICMCHTAM MACCHUBOB, I'I€ 3allMCAaHbl BCC
Opu3Hakyd 3a007eBaHUl M UX BECOBbIE KOI(DQUIMEHTHI, KaKAbl K3 OSTHX DIEMEHTOB 3alMChIBACTCA B
COOTBETCTBYIOIIYIO sueliKy Tabnuibl 6a3bl JaHHBIX. [0 OKOHUaHUM 3alUCH BBIBOJUTCA COOOIIEHHE 00 yCHEMIHOM
3anucu B 6a3y JaHHbIX (puc. 4).

®ynkius Button4Click() — o6paboTunk HaxaTus Ha KHOIKY §o0¢0d g3ges Bobofig@gdol. Dta dyHKIusa
yanseT Bce 3amucH B Tabuuile, KyJda ObUIM 3ammcaHbl pe3ysbTaThl paboTel mporpamMMbl. HeoOxommmocTs 3Toi
orepanuy BO3HUKAET B 0OHAPYKEHNH OIIMOOK B 3alTUCAHHON Tabiwiie 6a3bl TaHHBIX.

®dyukmus Hnt() — oroOpaxaer mojckasky. Ha puc. 3 BHAHO, YTO HE BCE CTPOKH B CIUCKE TPH3HAKOB
3a00NeBaHUl W WX BECOBBIX KOA((UIIMEHTOB BHIHBI Ha JKpaHe. UTOOBI TONB30BAaTEb MOT YBHIETh CTPOKY
HIOJTHOCTBIO ObLIa pazpaboraHa (QyHKIHNS, KOTOPas IIPH BEIIEIEHUH CTPOKH OTOOpaXkaeT e€ BCIO Ha SKpaHe.
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ABTOMATH3aNMA Pac4éTa BeCOBBIX KOI()GUIHMEHTOB NPU3HAKOB 3200/1¢BAHUI...

Oyukimn MouseWheelDown() u MouseWheelUp() — mpousBoguT mpokpyTKy BBepX HIM BHH3 CIIHCKA
IPU3HAKOB 3a00JI€BAHUN IPH BPALIEHUU KOJIECUKA MBIIIH.

Ha puc. 3 wu3oOpaxkéH cHUMOK paboThl mporpaMmbl. Ilosb3oBaTeslb BBIOMPAeT HHTEPECYIOLIEE €ro
3a00NeBaHNE M HAXUMAET KHOTKY 09%05096(9980L 8556356500985 B pesynbrate HaxaTus 3TOH KHOIKH
oToOpakaeTcs CHHCOK MPU3HAKOB pacCMaTPHUBAaEMBIX 3a00JEBaHHH CO CBOMME BECOBBIMH KOX(DPHUIIHEHTAMH.
Crcok cHaOXEH MOJOCOH MPOKPYTKU B BBICOTY M IIMPHHY. KpoMme TOTO, BBIACICHHBIH SJIEMEHT CIHCKA IaéT
MOZICKA3Ky B BUJIE €ro IOJHOH CTPOKH, I'lle BUIHA BCS HH(POPMALHS: IPU3HAK U €ro BeCOBOH K03 (HULUEHT.

Kak BMIHO Ha puC. 3, BHM3y OKHA HaXOJATCsA IBE KHONKH: 2293030909900 Bsfgts u Psdems g39ems
Bsbspigmndol.

Haxatme Ha KHONIKY 0990509609 980L Bsfigths ocylmecTBIseT 3amuch B 0a3y HaHHBIX JUIS
UHTEIUIeKTYaIbHOM CHCTEeMBbI IMAarHOCTUKH Kilacca 3a00JeBaHUI MEPBUYHBIX T'OJOBHBIX OOJICH ¢ MCIIOIb30BaHUEM
MeIUIMHCKUX 3HaHWH. 1o 3To#l 6aze MaHHBIX OCYIIECTBISIETCS] AMArHOCTHKa 3abosneBanuid. Ha puc. 4 mokazaHo
OKHO PabOoTHI IPOTPaMMBbI IIPU HAXKATHH Ha KHOMKY 2299050969980 Bspgs.

3™9803096G9O0L 255635000905

393030963 900b ©0536mBo: 933030

329635303905

‘ ‘ 2205GHZOMMId

3530: 0-20 Faboo» 0.69 =
sbs30: 21 - 40 fmboom 0.27 ‘
obs30: 41 - 50 fmboo 0.5

obs30: 51 - 80+ fmboo 0

Ldgbo: BsdGmdomo  firboom 0.43

Ldqbo: dgE®mdomo  fmboo 0.38

5300 (3303000l 30BgB0: Ms30L FGHMgs
»530L $3030wol 0DgPo: 06x3gjgos  fmb
0530b 330300l 30DYDO: SGEGHIM VWO 3¢ Projectl P4
0530b 330300l 30BYBO: BogM0oBO ODV;
®530L 330300l 3oBgbo: bgmgbo Fmbog ia o

®530b 330300l dobgBo: FgbLEHYsEo0l

m\rsun]\ ?‘fngngnl\ ﬁr\%?\‘hr\' maﬁ\lw(?nm?'\?\(i Bo 7| |

e yiil

Bogogo -

} 30953030963 900b Rfigems l ‘ §o0ams yz9ws BB 9d0L

‘ - 1

009630%3035¢MM0 Lod3FGHMI0

2892 935353022 0v)M0 L3810 gdgd0 - sMslgugdEorydo 5-HT - M9egdda® s3mbolgdo (9am@sdobo, oy
» 2893 356353MM300)M0 159719¢gdJ00 - sGLgwgdaor®o 5-HT - G9393¢06 53mbolgdo (9G3m@sdobo, oy —

< »

Puc. 4

B HmkHe#l yacTh OKHa OTOOpakaeTcsi MoJyueHHas Tabiuia 0a3bl JaHHBIX CO CBOMMH BEpPTHKAJIbHOW U
TOPHU3OHTAIIBHOI MOJIOCOH MPOKPYTKH, KOTOPHIE IMO3BOJISIIOT NIPOCMATPHUBATh 3AUCAHHYIO Ta0iuIly 0a3bl JaHHBIX.
Brimie TabmuIpl pacrosoKeHa HABHIAIMOHHAS IaHedb 0a3bl JAHHBIX, MO3BOJLIOMIAS MPOKPYYMBATH NAHHYIO
Tabnuily BHepén, Ha3al, B Havajo TaOmuipl, B €€ koHell. [lociie OKOHYaHHS YCIICIIHOW 3amucH B 0a3y NaHHBIX
BBIBOJUTCA coobenue {otmda@nds, onopemaoliee 00 yCIeHOM 3aBepIICHIH 3aMlUCH.

Knomnika foders g39¢ms Bsbspgtgdolb no3BonseT yaamuTh BCE 3aMHCH OMMCAHHOM BhIIE TAOMMIBI 0a3bl
JIaHHBIX. HeoOX0aMMOCTh 3TOT0 BO3HUKAET IPH 0OHAPYKEHIH OITHO0YHBIX 3amuceil B Tabmme.

Ommcannast mporpamma paspabortana u TectupoBana B C++ RAD Studio C++ Builder 10 Seattle. Ona
SBJIAETCS BCIOMOTaTeNIbHOW YacThIO CHCTEMbl MHTEIUICKTYalbHOH CHCTEMBI [UIS PELIeHHS 3aJa4d MEANULMHCKOH
JMArHOCTUKH METOJOM IIPUYMHHO-CIICACTBEHHOr0 aHanu3a [1].
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30639650 3530L 3303060l 9350JOOL  E0sRBMBEOMIdOL 0bEHIgGsSEMEOo LobEgdol
6036900l fmbomo 3m9803096EJdOL g3dmmzEols 53GMISE0DIG0S

©@030d(0 H53093b30
Mybondy

3960boEgds  ©93500900L 6086900l Hmbomo 3m9x803E0gEEHJOOL A9BMMZEOL  IOMYGTs. gL
3000505 FoMm8mogbl ©sdbTsG J393MHMPMToL  30MZJEOEO 09308 (B3030¢0L  ©0RBMLEH0MIdOL
0b6@gwadd oo bobEGgdobmgol.  fmbomo  3mgxnoE09bGgd0  0dwg3056  0dol  Ggo3sligdsl, vy
6599bsss Im3gdmeo 60dsbo 3930060900 353096¢OL 3MB3IMIEHME O0sABMBMD. 3HmyMsdsdo
30000ygbgds  3m©bol doBolb ™Mo gbMowo. 3oMzgwo bGowo  Fgogezb  353096GHOL  9639EHWO
0mbo399gdL. gl dmbo3gdgdo 030mbgds 3HMYMsdsdo dmEgdnmo 3bMHOE0Esb. dgmeyg Moo bsFoMms
Q553500900 60Tbgdol O 3MIMYMB580 FMmMZowo fmbomo 3mgn3030gbEHIBOL BolsfgMo. Lsdmdsmdo
5)36M0wgd0m 5OFIHOE0s Y390 3MMYMTMMo FMEOEO S 3OHMYMsTol Fdscmdol 3M0b303900.

Automation of the calculation of weight coefficients of signs of disease for the intelligent system of
primary headaches diagnostics

Dimitri Radzievski

Summary

The program for the calculation of weight coefficients of signs of disease is described. This is the support
subroutine for the intelligent system of primary headaches diagnostics. The weight coefficients are evaluate how
much this sign of disease connected with the patient's specific diagnosis. The program uses two data bases tables.
The first table contains the data of personal data of patients. The program read this data from the table. The second
table uses for recording of signs of diseases and for recording the weight coefficients, which was calculated in the
program. The program modules and the operating principle of the program are described in detail in the article.
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ba3a 3HaHuii 1 ee MCHMOJb30BAHUE IJIA TUATHOCTHKH COCTOAHUSA
CJ0KHOI0 00bEKTa

Hopa [icanabosa
noraj@mail.ru

Pesiome

B nanHoii paboTe paccMOTpPeHbI TeOpeTHYEeCKHE OCHOBBI MOCTPOCHHS] HHTEJIEKTYaJIbHbBIX
CHCTEM, B KOTOPBIX B KayecTBe OCHOBHOIO croco0a mpeacTajJeHusl 3HAHMI BBICTYNAIOT CHCTEMBbI
npaeui. B cratbe u3jgarapTcsi 0COOEHHOCTH NMOCTPOeHMs 0a3 3HAHMI M WX HCNOJIb30BAHUSA IS
AUATHOCTHKHU COCTOSIHMSI CJOXKHBIX 00bekTOB. CdopmupoBaHa KOHUenuUus pa3padoTKu u
(hopMHpOBAHMST MHTEVIEKTYAJILHON CHCTeMbl HA OCHOBe MeJMIMHCKON 0a3bl 3HaHmii. IIpuBenen
NpuMep TIOCTPOeHHs] NPAaBHJI M OCYIIeCTBJEHUS] JOTHYECKOro BbIBOAA B MEAMIIMHCKUX
HHGOPMANMOHHBIX CHCTeMaX. YKa3bIBaeTCsl, YTO MOCTPOEHHAs COBOKYIHOCTH CHCTEM HNPaBHI
SIBJISieTCSl  NapaMeTPpUYecKOil  HeYeTKO-NPOAYKUMOHHONW  MOJeJbI0  COCTOSIHMSI  00beKTa,
napaMeTpaMu KOTOpPO# SIBIAAIOTCH (yHKIUM NPHUHAMIEKHOCTH, Beca YCJOBHH H N0CTOBEPHOCTH
Ka’K/10r0 paBHIIa.

Kniouegvie cnoga: 6asa 3nanuil, OuaznocmuKa, HHTE/UTEKTYaIbHAA CHCTEMa

Brenpenne coBpeMEHHBIX WH(GOPMAIMOHHBIX TEXHOJOTUH B pa3Hble c]epsl dYeIoBEUeCKOH
e TETFHOCTH (PKOHOMHYECKOW, TEXHOJOTHMYECKOW, MEAWIUHCKOW W Jp.) TPUBOJUT K MOSBICHHUIO
HOBBIX 3ajJia4, PCEHICHHUEC KOTOPBLIX CBA3AHO C aBTOMaTI/I?;aHI/ICﬁ JUArHoCTUYCCKUX Mpoueayp ajid
OMpPENEICHUS COCTOSIHUS CJIOXKHBIX CHCTEM. B CBs3UM ¢ pocTOM 00BbEeMa pa3HOPOIAHON HMHGpOPMALUU U
YCIO)KHEHHS OOBEKTOB YIPaBICHHUS BO3HHUKAET HEOOXOAWMOCTh IOJACP)KKH TNPUHATHS PpEIICHHH
JIMArHOCTHUYCCKUX 3aJ1ay B MPIIECCE YIPABICHUS.

JIns  omucaHWS CIOXHOTO OOBEKTa, KaK IPABWIO, IMPUXOJUTCS OINCPUPOBATH JIaHHBIMH,
001aTaI0IUMU CIICTYIOIUMHU OCOOCHHOCTSMU: OOJIBIION 00BhEM, PA3HOTHITHOCTh, HAJTMYHE HEYCTKOCTH B
JAHHBIX, OTCYTCTBHUE YACTH WCXOIHBIX JAaHHBIX, OONBIIOC KOJIUYECTBO IMapaMeTpoB. J[OCTOMHCTBOM
WHTEJUICKTYa bHBIX CHCTEM SBISCTCS BO3MOXHOCTh WX 3(PQEKTHBHOTO MPUMCHCHUS ITIPU PEIICHUH
MPaKTUICCKHUX 33/1a4 B YKAa3aHHBIX YCIOBUsAX. Cpeln BCeX KIacCOB MHTEIUICKTYAIBHBIX CHCTEM 0co0oe
MECTO 3aHUMAIOT JWAarHOCTHYECKHE CHCTEMBI BBUAY BaXKHOCTH PEIICHHS NAHHOH 3aaddl B Pa3IMIHBIX
o0acTsx: YKOHOMHYECKAs, MEAUIIMHCKAS, TEXHUYECKasi TUarHOCTHUKA H JIp.

OcHOBHasi TIeNTb JAMArHOCTHKH COCTOWT B ONPEACICHUH COCTOSHHUS Pa3INYHBIX, OCOOCHHO
CJIOKHBIX, MHOT'OKOMITOHCHTHBIX O6’BGKTOB. JII/IaFHOS OCYIIECTBIIACTCA arnmnapaTHbIMA nIIn
IMpOrpaMMHBIMH CPEACTBaAMHU, PCATMIYIOIMUMH TOT HJIN HHOU AJITOPUTM MOJYUYCHUSA TUATHOCTHYCCKOT'O
peIICHHUS.

IIpu pa3paboTke MUATHOCTUYECKUX UHTEIUICKTyanbHbIX cucteM (MC) HeoOXoauMo peann3oBaTh
CJIE/TyFOIIHE JTAIbI :

® cocTaBlIcHHE HE(POPMAaTBHOTO OMHCAHUS IENH, 3a/Jad M BBIXOJHBIX JAaHHBIX KaKIOU
MTOCTaBJICHHOM 3a/1a4H;

® KOHIICTITyaIr3anus (CoaepKaTeIbHBIN aHaIn3 00JIacTH TUArHOCTUKN);

e hopmanmzanus (OmHEcaHHE CIIOCOOOB W MOJENeH TpeACTaBICHUS 3HAHUA U
(yaxmrorupoBanus komrnoneHToB NC);

o peanmm3anus ( HanoaHeHUe 0a3a 3HaHui (b3));

¢ npoBepka npuroanocty MC asis mosab30BaTenei.

Corpemennsie MIC npencTaBisioT co00i KOMITBIOTEPHBIE IPOTPAMMBI, KOTOPBIE MOTYT IIPOBOJUTH
aHaJIu3 Ha OCHOBE onpeuenéHme HUCXOJHBIX NAaHHBIX H CHOCO6H])I€ 3aMCHATH CIICHHUAJIUCTOB Y3KOI'O
npoduis B npodsieMHbix cutyarusx. Camu MC paccMaTpuBarOTCs Kak MOJEIH MOBEACHUS 3KCIIEPTOB, U,
KaK ¥ 3KCIEPTHI-TION, B CBOCH paboTe HCroib3yroT 3Hanus. Tosbko it MC "3HaHus" mpeacTaBieHbl B
Buge 0a3 3HaHWH ((hOpMaNM30BAaHHBIX COBOKYIHOCTEH ()aKTOB WM TPAaBHJ JIOTHYECKOTO BBIBOJA B
OIpeNeIéHHBIX 00acTAX), KOTOPBIE MOXKHO H3MEHSTH H JOMOTHSTh.
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Hopa /icannbosa

3agaun  ¢QopmupoBanusa 0a3bl 3HAHUH CHCTeMbl JAWATHOCTHMKH COCTOSIHHUSI CJIOJKHOIO
o0beKTAa.

basa 3HaHWii  MUArHOCTMYECKOW  CHCTEMBI MPEICTAaBISET COOOH COBOKYIHOCTH IIPAaBHII,
OTHCHIBAIOLINX 3aKOHOMEPHOCTH MOJeNupyeMoro oobekra. Ilpu Gonbiiom dncie mapaMeTpoB 00bekTa
(dopmupoBanne 0a3bl 3HAaHMW HAYMHAETCS C JTala TPYNIUPOBKH IMApaMETpOB, I/ie KaXk[as Tpymnmna
oIIpesieIsieT 3aKOHOMEPHOCTH «BXO/» — «BBIXO/» IS IIOJICUCTEMBI CIIOKHOTO 00BbeKTa [1].

3amaya moCcTpoeHWs] 0a3bl 3HAHWUI CHCTEMBI JHMATHOCTHUKH CIJIOXHBIX OOBEKTOB BKIIOYAET
CIeIyIolIe Moa3a0auu:

1. Pa3paboTKy mapaMeTpu4ecKoil HEUYETKO-IPOAYKIIMOHHONW MOJENH COCTOSHHS CIOXKHOrO 00bekTa:[2]
2. UnenTndukanuio napamMeTpoB HEYETKO-TIPOTyKIIMOHHON MOJICITH COCTOSTHHS CIIOXKHOTO 0OBEKTa.
3. Pa3pa0oTKy airopuTMa MCIOIb30BaHUs 0a3bl 3HAHUH TSI AMATHOCTHKH COCTOSIHUS OOBEKTA.

baza 3mammit UC cTtpoutcs B BHAE CEMaHTHYECKONW HeEpapXWd TOHSATHH pPa3HOTO YPOBHSI
abctpakmuid. basa 3HaHMII KaXXgoro ypoBHS - 3TO HabOp MpaBWI WIH AJTOPUTMOB, IO KOTOPBIM
(hopmupyroTcsi cooTBeTCTBYIOIUE TOHsTHs [1,2].

Ha mnepBom orame omnpenensiercss o0lacTh WHTEpeca, T.e. Ta OO0JIaCTh W HANpaBJCHUE
HCCIIEIOBaHMsI, BHYTPU KOTOPOTO MJIH [0 KOTOPOMY IpeIoiaraercs fajuee BecTu pa3paboTKy.

Ha cnenyromiem stamne BbIACIAIOTCS BHYTPEHHHE OJIOKHM 3HAHUM, T. €. METO/bI HJIH COBOKYITHOCTH
METOAMK, UCCIEAYIONINe ONHY CTOPOHY M3Y4aeMOro sBJIEHM, Ipoliecca. DTa MPOLEeaAypa BBINOJIHAETCA
9KCIEPTHBIM ITyTE€M Ha OCHOBE OOBEKTHBHBIX BO3MOKHOCTEH N CYOBEKTHBHBIX OIIEHOK.

Jlanee 1o kaxoMy OJIOKY METO/y UCCIIEJOBAHMS HII COBOKYITHOCTH METOJAMK, NPEJHa3HAYCHHBIX
JUI BBUICHEHHS OJHOTO IIPOIECCa, COCTaBIsIeTCS IIepedeHb (CIMCOK) Mpu3HakoB. dDopmupyercs
MIPOCTPAHCTBO MEPBUYHBIX MNpU3HAKOB. CIENyIOmMH Iar 3akiovaeTcs B IIEpeXoAe OT IepedHs
MPU3HAKOB K TMEPBUYHBIM MOHATHAM, C IOMOIIBI0 KOTOPBIX CTPOUTCS MaTpuma "oOBeKT-TpU3HAK"' H
KOTOpBIe TociyxaT 6a3oif mist moctpoenuss MC. Ilpomecc mepexoma OT MPHU3HAKOB K HEPBUYHBIM
MOHATHSAM CIIOXKHBIA. B Xone ero mpuxonmrcst nenaTh HECKOJIBKO WTEpaluii W IPUMEHATh pa3HbIe
MOJXO/bI. 3a1a4a 3aKII04YaeTcs B TOM, 4TOOBI TPUBECTH YUCIIA U TEKCTHI K eIMHOI MeTpuke [5]. B pabote
[2] npuBenen nprMep MOCTPOCHUS MEAMIMHCKHAX 0a3 3HAHWN, MTOCTPOCHHS MPABHJI U OCYIICCTBICHHUS
JJIOTUYCCKOI'o BhIBOJIa B MCAUIIMHCKHUX I/IH(bOpMaHI/IOHHBIX CUCTCMaAX.

[Tpu co3nmannu HeueTkoil 0asbl 3HaHWIT TpeOyeTcs HeweTkas (opManu3anus BCEX MEPEMEHHBIX,
yuacTByOUIMX B mnocTpoeHnn MeauimHckod VC nuarHoctuku. M3BeCcTHO, YTO HEYETKHE CBOMCTBA
NPEACTaBUMBl JBYMsI TIOHATHSIMH W WX CBOWCTBAMH: HEYETKOW MEPEeMEHHON M JIMHI'BHCTHYECKOM
nepeMeHHOH. CuMNTOMBI W 3a00J€BaHUS NPEACTABISIIOT COOOW JIMHTBHCTHYECKHE IIEPEMEHHBIC.
Hanpumep, mis cumntoma «EcTh 5m y Bac HacCMOpPK?» - JUIS KPAaTKOCTH -«HACMOPK», ONPENEISIOTCS
CJIEYIOIINE HEYETKHE XapaKTEPHCTHKH: JIMHTBUCTUYECKas MEPEMEHHAs «HACMOPK» HMEET 001acTb
ompenenernust [0,100]; TepM-MHOXXECTBO 3HAYCHHWH IJIMHTBUCTHUYECKOW TIEpeMEHHOW {«HE ObIBaeT;
«cmaboy; «gactoy}. [ KakmAOro KOMIIOHEHTa TEPM-MHOXKECTBA, IPEACTABISIOMIETO HEYETKYIO
MEPEMEHHYI0, CIEeIyeT MOCTPOUTh HEYEeTKOe MHOXKEeCTBO. KOMIIOHEHTaMH 3TOr0 MHOMKECTBA SIBIISIIOTCS
BO3MOXHbIE 3HAUEHUs HEUETKONM IepeMeHHOM. [IpuHanne:XKHOCTh 3TUX 3HAYEHUM MHOKECTBY,
OIpe/IeTsIEeMOMY CEMaHTHUKOW TepMa, 3afaeTcs GyHKIMEH MpUHAUIeKHOCTH. DYHKIUS MPUHAICKHOCTH
JJIEMEHTa HEYETKOMY MHOXKECTBY WHTEPIPETHUpPYETCS Kak cyObekTuBHas Mmepa. Ilox cyObeKTHBHOM
Mepoil MOHUMaeTCs ONpeieieHHasl OIIPOCOM TPYMIIBI AKCIIEPTOB-Bpadyel CTENEeHb COOTBETCTBUS JIEMEHTA
MOHSATHIO, POPMATIM30BAaHHOMY HEYETKUM MHOXeCTBOM|[3,4].

Heuerkass ©a3a 3HaHmii 00pa3yercsi COBOKYIIHOCTBIO HEYETKHX IIPaBHJ, ONPEACISIOMINX
B3aUMOCBSI3b MEX/y CHMITOMaMH M quarHo3amu. Hanpumep, Heuetkoe mpaswiio: «ECJIM <nacmopk -
yacto> W <kamwens - MHOro>, TO <mpoctyaa -BbIcOKasi BO3MOXHOCTh>, F=0.8. 3nech cuMnToMbl
«HaCMOpPK», «KallleJIb» - BXOJIHBIC TIEPEMEHHBIC; 3a00JIEBAaHNE «IIPOCTYIa» - BBIXOJHAs TEPEMEHHAs;
«4acTO», «MHOTO», «BBICOKAs BO3MOKHOCTBY - HEUETKHE MEPEMEHHBIC JTMHIBUCTHIECKUX NEPEMEHHBIX.
Pe3ynbpraToM HEUETKOTrO BBIBOJA SIBISIOTCS KOJMYECTBEHHBIC OLIEHKH Ka)XJO0ro 3a00JIeBaHUs HA OCHOBE
3HaHMW W3 0a3pl 3HAHMW W TOCTymarIuX (AKTOB NPOSBICHUS CcUMOTOMOB. baza 3HaHMi
MHTEJUIEKTYalbHOH JUArHOCTUYECKOH CHCTEMBI IPEICTABIAETCS COBOKYNHOCTBIO CHCTEM 3HAYMMBIX
HEYETKO-MPOIYKIMOHHBIX MPaBHJI clieayromero uaa [1,4]:

ECJITH x; = A (W) M xo =R (W2) U ... X, = A, (W) TOy =B [CF]

X; — BXOJHBIC [ICPEMEHHBIC; w, € [0,1] - Beca ycnoBuii "X, = A";

A A — JeTKoe 3HaUYeHHE BXO/a; Y — BBIXO/IHas IEPEMEHHAS,
A — HedeTKoe 3Hay. BXOJ1a; B — yeTkoe 3HaUeHHE BEIX0/1a;

A ={x, Hy, (x.)}, rme Hy, (x.)— ®@IT; CF €[0,1] — mocTOBEpHOCTD MpaBUIIA.
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Hanpuwmep, dopmanbHast 3anuch MpaBuila, JaHHOTO HAa €CTECTBEHHOM SI3BIKE TaKOTO THIIA: €CIH
MYXXUYMHA 3peJIoro BO3pacTa MMeeT HeOONbLION craxk 3abojeBaHMs M OOJBIION CTaX (U3MYECKUX
Harpy3oK, TO y HEro BO3MOKHO HaJW4YHe TPBHDKM MEXKIIO3BOHKOBOT'O IMCKA, C ITOMOILIbIO HEYETKO-
MPOJYKIMOHHOTO TIpaBmiIa OyAeT BITIseTh TakuM oopazom: ECJIN mon = «myxkckoii» (0.7) U Bo3pact
= «3penslit» (0.85) U crax 3adoneBanus = «Hebombinoi» (0.8)1 ctaxk Harpy3ok = «6osbmioin» (0.9) TO
JIMarHO3 = «TpbDKa aucka» [0.65]

BrIBOI THArHOCTHYECKOTO pPeleHust

Baxubeim snemeHToM MC sBIs€TCSI MEXaHM3M BbIBOJA PEIICHHS, KOTOPBIN JaeT BO3MOXKHOCTD
ucnonb3oBaTh b3. BpinensaioT nBe (QyHKIMM MEXaHHW3Ma BBIBOJA PEIICHUSA: BBIBOA W YIpPAaBICHUE,
KOTOPbIE PEaNU3yI0T KOMIIOHCHT BBIBOAA U YMpPAaBIAOMMHA KOMOOHEHT [6]. TToucK perieHds MOXeT
OCYIIECTBIISITHCS C TOMOIIBIO HECKOIBKHIX Pa3IMIHBIX TIOAX0/0B:

®  JIOTMYECKMMH METO/aMH (HanpaBJICHHBIMHU Ha CO3/IaHHE HHTEIJUICKTYAJIbHBIX CUCTEM C
JIOTHYECKUMH MOJEISIMH 0a3 3HaHUN);

e  MaTreMaTHYECKMMH METO/AaMH (MMUTALMOHHBIM M aHAJMTHYECKHIM);

®  3BPHUCTUYECKUMHU(HE UMEIOLIIMH CTPOTOro 000CHOBAHNUS) METOJAMH;

o FI/I6pI/I[[HI)IMI/I MCTOOaMMU.

I_IJ'IF[ Pa3HbIX CHOCO6OB MMpEeACTaBIICHUA 3HAaHUM KOMIIOHEHT BbIBOJIa PEHICHHUA CCTECTBEHHO
pasnuueH. Hampumep, Ui NPOXYKUMOHHOM MOAENHM KOMIIOHEHT BBIBOJA BBIMONHSIET TNPOCMOTP
umeromuxcs npaswi U3 b3 u gobaBnsempix ¢aktoB u3 paboueit mamsatu (PII) anms comocraBnenwus, u
3aTeM BBIOOp HanOoJee MOAXOASAMIETO IPABMIIA 110 3aJaHHOMY KPUTEPHIO IJIsl CpaOaTHIBAaHMS.

ITpoGnema HeompeneneHHOCTH WH(GOpPMANMU B JHArHOCTHKE BO3HUKAET MO CIEAYIOIIUM
MprYrHaM: TIpu GopMupoBaHuH b3 skcnepTsl CyOBEKTHBHO OICHHBAIOT CHITy MPOSBICHUS IPU3HAKOB
NPY HAIMYUHM KOHKPETHOTO JIMarHo3a; B pexxume pemeHus 3a1ad MC 0ObIMHO OLIEHMBAET TO WM MHOE
COCTOSIHHE HCCIIEyeMOro OOBbEKTa M CTaBUT IPE/IBAPUTENbHBINA JIMAarHo3, UCXOMs U3 €ro BBISIBICHHBIX
MIPU3HAKOB. B peanbHbIX CUTYyaIUsIX Y IHATHOCTUPYEMOTo 0OBEKTa YacTh KOMIUIEKCA MPHU3HAKOB MOXKET
IIPUCYTCTBOBATH, & APyras 4acTb — OTCYTCTBOBATb.

UC wurparor BaXHYIO pOJb B Pa3BUTHU 3[PAaBOOXPAHEHUs B IEJIOM, M CIy)XaT AJSl TOTrO, YTOOBI
o0ecrieunBaTh CHUCTEMAaTHYECKYI0 ITOMOIIb MEIWIMHCKOMY MEpCOHATy B CIy4ae BO3HHKHOBEHHS
CIOPHBIX M TPOOJNIEMHBIX CHTyallMid B BOIIpOcax JiedeHHsA marueHToB. Meaumuackue MC cnocoOHBI
pematb He TOJBKO 3a/a4d TMArHOCTHUKH, HO M ITIOMOTaTh B INPOTHO3MPOBAHMH TEUCHHUS OOJE3HH, B
BBIOOPE TAKTUKH WX JICUCHHUS.

NC, xak mpaBwiio, IPUMEHSIOTCS B TOW CHTYaIllM, KOTJIa BO3HUKAIOT IPOOJIEMBI CIEAYIOIIETO
XapakTepa:

e  lcxozaHble naHHBIE, TPECTaBICHHBIC KCIIEPTaM, HEOAHO3HAYHBI JIMOO MPOTHBOPEYHBEI.

o HeBo3moxHO ONpCACIIUTG AJTOPUTM  OJHO3HAYHOI'O PEHICHUA 3aladyh KJIaCCHYCCKUMU
METOJIaMH.

e 3ajaya He MOXET OBITh NIPE/ICTABICHA B YHCIOBOH (hopme.

Urak, ecnmm mpobmema  xapakTepuzyercs  KakuM-TnOo (WM~ HECKONBKUMH) W3
BBILICTICPEUUCICHHBIX ~ (DaKTOpOB, TO s €€  pas3pelleHHs  Ienecoo0pa3HO  MPHMEHEHHE
MHTeJJIEKTYaIbHOM CHUCTEMBI.

MenuuuHcKkre mpo0aeMsl, KaKk IpaBUiIo, 001aaal0T UMEHHO TAKUMH CBOMCTBAMH, T.K. UCXOJHBIC
JIAaHHBIC TIPEJICTABJICHBI 3a4acTyI0 OOJBIINM KOJMYECTBOM 3aIyTaHHBIX M, BO3MOXXHO, IPOTHBOPEUHUBBIX
KIIMHUYCCKUX JaHHBbIX.

OZ[HOﬁ M3 aKTYyaJbHBIX np06neM ABJIACTCA 3aaada Me[lPIL[HHCKOfI JUArHOCTUKH COCTOSHUSA
opraHu3Ma 4esoBeKa. 3aJa4u JUarHOCTUKH 3a00JIeBaHU OTHOCATCS K TpyAHO(OpMAaIM3yeMbIM 3ajaqam
MI03TOMY TI0JIB30BATENH (IKCIEPT) AOHKEH UMETh BO3MOKHOCTh HEMOCPEACTBEHHO B3aNMOIEHCTBOBATH C
cucreMoil B hopme auanora. OCHOBHBIM HMCTOYHHMKOM CHUCTEMBI SIBISIOTCS 3HaHusA. CHCTeMa [10JDKHA
00J1a1aTh CIOCOOHOCTBIO MPHOOPETATH 3HAHKS T.€. TOJMYYUTh 3HAHUS OT HKCIIEPTa, OPTaHU30BaTh MX, TEM
cambIM obecrieunTh A((HEeKTUBHYIO padOTy CHCTEMBI M MPEICTaBUTh 3HAHUS B IOHSITHOM CHCTEME BHJE.
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3HaHMS, TO3BOJIIONINE 3KCIIEPTY IOJTydaTh KaueCTBEHHBIE M 3((EKTUBHBIE PELICHU 3a1a4, IBISIOTCS, B
OCHOBHOM, 3KCIEPHUMEHTAJIbHBIMH, HEONpPEACIEHHBIMHU, IPaBIONOJO0HEIMU. BaxkHO, 4TOOBI cucrema
MMesa MOIIHYI0 0a3y 3HaHWH ¥ BO3MOKHOCTD €€ MOMOTHEHH. VIHTeIuIeKTyanbHasi CHCTEMa THarHOCTUKI
B MEJUIIMHE JOJDKHA BBITIOJHATH CIEAYIOMINE TPEOOBAHMS: TIO3BOJIUTH MOJIB30BATEIIO IO HAOIIOAaEMBIM
B JaHHBIi MOMEHT CHMITOMAaM IIOJyYHTh JHMarHo3, MaKCHUMaJbHO OJHM3KHH K JOCTOBEPHOMY;
[onb30BaTeNI0 CHCTEMBI HE 0053aTENHLHO 00J1aIaTh CIIEIHATbHBIMI MEJUIMHCKUMH 3HaHUSIMH; Bxomom
CHCTEMBI MOXKET OBITh HA0Op CUMIITOMOB, KOTOpBIE YEJIOBEK MOXKET HAONIOAaTh B JIOMAIIHUX yCIOBHSIX,
Ha BBIXO/IE M0JIb30BATENb MOJIyYaeT CIIMCOK Haubosee BEPOATHBIX 3a00JIEBaHUil B MOpsAKE YOBIBAHUS UX
BeposTHOCTEH; B cucreme nomkHa OBITH TIPEIyCMOTPEHA BO3MOXKHOCTh €€ PACHIMPEHUS |
moaudukammu; CucteMa IODKHA OBITH OPraHW30BaHA B BUAE JABYX B3aMMOCBS3aHHBIX KOMIIOHEHTOB-
MEPBBIN KOMIOHEHT CHCTEMBI IIPeAHa3HaYeH Il 0O0pabOTKU CTAaTUCTHYECKUX JaHHBIX, (JOPMUPOBAHUS U
penakTupoBaHMs 0a3 3HAHWH BPauOM-CIICIIMAIMCTOM, BTOPOH KOMIIOHEHT NPENOCTABISIET KIMEHTCKHN
nHTEepdeiic monp3oBaTenio cucTeMbl; JloikHA OBITH TNPESYCMOTPEHA BO3MOXHOCTH HCIOJIB30BAHUS
CHCTEMbI HE TOJIBKO JUIsi paboThl ¢ MEOUUMHCKAMH JaHHBIMH, HO M Ul 00pabOTKH CTaTHCTHYECKUX
JIAHHBIX U3 JII000M APYroi mpeaMeTHON 00IacTH.

Hamn paspaborana Mojenb HMHTEIUIEKTYaJbHOM CHUCTEMBI IJISl PEIIeHHs 3aiad MEJUIUHCKOH
JIMarHOCTUKH, KOTOpas Oblja pealin3oBaHa Ha NpuMepe 3a00JieBaHUI Kilacca «OCTpbIA JKUBOT». Bbumn
paccMOTpeHbl 5 BUAOB 3a00JI€BaHUIl JKUBOTA «OCTPBIN aNMeHAMIUT», OCTPBIM XOJEUUCTHUT, OCTPHIHA
MAHKPEATHT, OCTPasi HEIPOXOANMOCTh KHIIEYHHUKA. OCTPOE BOCTIATIEHHE MIPUAATKOB MAaTKH. IS Kaskaoro
BuAa Opw10 06padorano 20 GpopManM30BaHHBIX HCTOPHIA, KaXKAas U3 KOTOPHIX BKIodana 130 mpu3HaKoB,
U3 KOTOpBIX 71 — naHHBIE aHAMHE3a, OCTaNbHBIE 59 — NaHHBIE, MOIyYEHHBIE 3KCIEPTOM-BPAdOM IIOCIE
oOcneoBaHMs TMalWeHTa. OTH 3HAHUS BKIIOYAIOT OmMcaHus OoJe3Hed, a Takke HHPOpPMAalHIo O
B3aUMOCBSI35IX, CYIIECTBYIOIINX MEXTy CHMITOMaMH 1 6one3HsiMu. Pa3paboTaH anropuT™ yCTaHOBICHHS
Haunbojee BEPOSATHOTO, IPU 3aJaHHOM YPOBHE PAacCMOTPEHHMs, JUarHosza. B cucreme mpemycMmoTpeHa
BO3MOKHOCTb TIOTIOJTHEHHSI M OOHOBJICHUS 3HaHUH B pexxume auanora. [loaTomy e€ MOXHO MCIIONIb30BaTh
W Ui IpYyrUX AWArHOCTHYECKWX 3anad. JleWcTBhs Bpada-ToJIb30BaTeNsl 3aKIIOYalOTCsT B: BBIOOpE
BapuaHTa Te4yeHHs OOJIe3HHW; YKa3aHMM JAMAarHo3a MalueHTta (3anojHeHHe WH(opMaluu O MalUeHTe
MIPOUCXOIUT aBTOMAaTHUECKH 110 CBECHUAM, HMEIOLIIMCS B CHCTEME, TP HEOOXOJUMOCTH YacTh TaHHBIX
YTOUHSETCs); BBIOOpE pPEeKOMEHJIANNi U3 MPEIJIOKEHHOTO CIMCKA AJISI CHUTYalld W YKa3aHWU CHUCTEMBbI
OLICHOK €TO TOJIE3HOCTH; OCYIIECTBICHHH BHIOOpA CUTYallMy AT AadbHEHIEro aHanm3a Kypca JedeHHs
ManyeHTa.

Takum o6pazoM, ¢ ogHOI cropoHsl, IC B MenuuuHE MOTYT CYIIECTBEHHO OOJIErdHMThH MPOIECC
NPUHATHS PEIICHUH BpPayoM, OCOOCHHO B HECTAHJAPTHBIX CHTYAIUsIX, OCYIIECTBISTH OoJiee ITOHBIN U
TOYHBIH aHaJIM3 JaHHBIX, TIOMOYb B TOM CiIy4yae, KOIJla HEOOXOIMMO IPHHSATH PElIeHHE ONEepaTHBHO,
YMEHBILIUTH YUCIIO OLUIMOOK, CBSA3aHHBIX C 4YeJoBedYecKUM (akTopoM. C Ipyroi ke CTOPOHBI, MOJ0OHAs
CHUCTEMa CMOXET CTaTh MOJIE3HBIM WHCTPYMEHTOM JIMIIb B PyKaxX 3KCHEpTa, HO HE CMOXKET MOJIHOCTHIO
3aMEHUTH Bpaya.

The knowledge base and its use for diagnosing the state of a complex object
Nora Jaliabova

Summary

In this paper, the theoretical foundations of the construction of intelligent systems are considered,
in which the rules are the main way to represent knowledge. The article describes the features of building
knowledge bases and their use for diagnosing the state of complex objects. The concept of development
and formation of an intellectual system based on a medical knowledge base has been developed. An
example of the construction of rules and implementation of logical inference in medical information
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systems is given. It is indicated that the constructed set of rules systems is a parametric fuzzy product
model of the state of the object, the parameters of which are membership functions, weight of conditions
and the reliability of each rule.
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Improving Diagnostics by Integrating Big Data with Medical Databases
M.Archuadze, D.Khachidze, N.Khachidze, N.Ninoshvili

Summary

Development of methods of processing large data opened new opportunities for using medical
databases. particularly increased the role of great data in medical diagnostic [1]. In addition, it is
important to synchrate existing and successfully tested diagnostic methods with new challenges that
create excellent data transfer technologies. The possibility of synchronizing data of the hardware-
program system of tumor diagnosis with a source of large data, with the objective of increasing
diagnosis reliability, is offered.
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W HTerpanys 60IbIINX JAHHBIX C METUIVHCKIME
6asaMu 1A yAydlIeHue AUaTHOCTUKH

M.Apuyaodsze, [.Xa4yuose, H.Xa4uosze, H.HuHoweunu

Pestome

PasButMe meTogoB  06paboTKM 6OAbLIMX AaHHbIX OTKPbla HOBble BO3MOXHOCTU ANA
MCMONb30BaHMA MEAUUMHCKUX 6a3 paHHbIX. OcobeHHO yBeAnunnacb pPonb 6GONbLWIMX AAHHbIX B
MeAMLMHCKON guarHoctuke [1]. Kpome TOro, BakHO CMHXPOHM3UPOBATb CYyLLECTBYHOWME U YCNEewHo
NPOTECTMPOBAHHbIE AMArHOCTUYECKME MEeToAbl C HOBbIMM 3a4avyamu, KOTOpble CO3A4aloT OT/IMYHbIe
TEXHONOMMM Nepeaayn AaHHbIX.

MNpepnoXKeHo BO3MOMKHOCTb CUHXPOHM3ALUWUM  AAHHbIX annapaTHo-nporpaMMHoﬁ CcucTembl
ANArHOCTUKKM ONyX0Jih C UCTOYHUKOM 60nbwNnx AaHHbIX, C Uesito NoBbilWeHnA HaaeXXHOCTU AnarHo3a.
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