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33 38-42.

uUDC539.3

NEW APPROACH TO PLATES PURE BEND

N. Berishvili, T. Khmelidze, R. Giorgobiani
Department of engineering mechanics, Georgian Technical University, 77, Kostava str, Thilisi, 0175, Georgia

Resume: There is considered the classical theory of plates pure bend according to which the bending momemts of
one direction do not render influence on the state of stress in the perpendicular direction and on the strained state
this influence is considered. Due to Poisson’s ratio constant value deformations im x and y directions are accepted by
constants, consequently boundary conditins at plate edges are not satisfied.

There are defined the ignored stresses in the cross-section direction, as the variables, also the bending moments,
corresponding to these directions, are satisfied the boundary conditions for bending moments and are calculated cor-
responding deflections of plates.

Key words: plate; pure bend; extremal forces; boundary conditions; deflection.

YAOK 539.3

HOBbIA NOAX0A K YUCTOMY U3rMBY NNACTUHOK

bepuwsuau H.W., Xmenugse I'.N., Tmoprobuaxu P.LL.

[enapTaMeHT MHKeHepHO MexaHWKK, FPY3NHCKUIA TEXHUYECKUI yHuBepcuTeT, Mpy3us, 0175, Téunucn, yn. Koctasa, 77

Pe3stome: PaccmoTpeHa KnaccuMyeckas Teopusa 4YMUCTOro m3rmba MNAacTMHOK, COrIacHO KOTOpoW wuarmbarowme
MOMEHTbI OAHOrO Hanpae/ieHWA HE OKa3blBAlOT BAMAHWUA Ha HaMpAXKEHHOE COCTOSIHME B NeprneHAUKYIAPHOM
Hanpas/ieHnu, a Ha AepOpMMPOBAHHOE COCTOAHME 3TO BAMAHME Y4uMTbiBAeTCA. M3-3a MOCTOAHHOrO 3HayeHwuA
KoadduumenTa lMyaccoHa gedopmaummn No HanpPasAEHUAM X U Y NPUHUMAIOTCA MOCTOAHHLIMM, B pe3y/bTaTe Yyero He
BbINOJ/IHAKTCA FPAHUYHbIE YCNOBUA HA KPAAX MAACTUHKMN.

OnpeaeneHbl UTHOPUPOBAHHbIE HAMNPAMXKEHWUA B MOMEPeYHOM Hampas/ieHWM, Kak NepemMeHHbIe BeNYMHbI, TaKKe
nsrnbatoMe MOMEHTbI, COOTBETCTBYIOLWME 3STUM Hanpas/JeHUAM; YO0B/ETBOPEHbl rPaHMYHblE YCI0BMA A4AA
M3rnbatoLMX MOMEHTOB M BbIYMCNEHbI COOTBETCTBYHIOLME NPOTrNBbl NAACTUHOK.

KitroueBblie c10Ba: nnacTMHKA; YACTbIN M3MMB; BHELLHME CUJbI; FPaHUYHbIE YCA0BUA; NPOrub.
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uUDC 539.3
SOME CONTRADICTIONS IN THE THEORY OF PLATES PURE BEND
N. Berishvili, T. Khmelidze, R. Giorgobiani

Department of engineering mechanics, Georgian Technical University, 77, Kostava str, Thilisi, 0175, Georgia

Resume: Stresses, defined from Hooke's generalized law, as it is accepted in the classical theory of plates pure
bend, differ from the real pressure, which has resulted by undergoing of the external moments. Therefore the re-
ceived bending moments, as well as deflections of plates, turn out unreal. If we accept for the stresses the values con-
sisting in the right part of the equations of Hooke's generalized law, the received bending moments do not satisfy to
boundary conditions at plate edges, where the bending moments should be equaled to the external bending mo-
ments. These contradictions are caused by the accepted constant Poisson's ratio. The above-mentioned contradictions
will be eliminated due to enter variable coefficients v,and v,, depending from x and y co-ordinates.

Key words: plate; pressure; bending moment; Poisson's ratio; boundary conditions.

Y/IK 539.3
HEKOTOPbIE MPOTUBOPEYUNA B TEOPUM YNCTOIO U3MMBA NNACTUHOK

bepuwsuau H.LWU., Xmennpgaze T.M., Tmopro6buanu P.LL.
[enapTamMeHT UHXXeHePHOW MeXaHUKM, [PY3NHCKUIA TEXHUYECKMIA yHuBepcuTeT, Mpy3us, 0175, Téuaucu, yn. Koctasa, 77

Pe3stome: HanpseHus, onpegeneHHble U3 0b0OBLWEHHOrO 3aKoHa lyKa, Kak NMPUHATO B KJIaCCUMYECKOW Teopuu
YMCTOro M3rmba NAACTUHOK, OTINYAKOTCA OT PeasibHbIX HAMPAXKEHWH, BO3HMKILMX B pe3ynbTaTe AeNCTBUA BHELHUX
MOMEHTOB. [103TOMY MO/y4YeHHble M3rnbatoLLMe MOMEHTbI, KaK M NPOorMbbl NAACTUHOK, NOAYYATCA HepeaibHbIMU.
Ec/n »Ke NPUHATb 33 HaNpAXKeHUs BENMYMHbI, CTOALLME B MPABOM YacTU ypaBHeHUI 0606WEHHOro 3akoHa lyKa, To
NMoJlyYyeHHble U3rMbatrome MOMEHTbl He YZAO0B/JETBOPAOT TPAHUYHLIM YC/IOBUAM Ha Kpasx MAacTUHKK, rae
n3rnbaroL e MOMEHTbI AO/MKHbI PABHATLCA BHELHUM M3rMbaloLLMM MOMEHTaM. 3T MPOTUBOPEYUs 0OYCNOBIIEHbI
NMPUHATBIM NMOCTOSHHBIM KO3dduLmMeHTOM lMyaccoHa. BbiweyKasaHHble NpoTUBOpeUns ByayT yCTpaHeHbl, eC/iv BBECTU
nepemeHHble KO3pPULMEHTbI Vy U Vy, 3aBUCALLME OT KOOPAUHAT X U Y .

KiaroueBble c10Ba: nnactuHKa; HanpskeHue; u3rmbalowmii MomeHT; KoadpduumeHT [lyaccoHa; rpaHuuHbIE
ycnosus.
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UDC 681.45
CONTROL AND MONITORING FIBROUS-OPTICAL SYSTEMS FOR VIBRATOR
L. Beridze

Department of civil and industrial building, Georgian Technical University, 77, Kostava str, Thilisi, 0175, Georgia

Resume: There is developed control and monitoring fibrous-optical systems for vibrator and It is presented as
an integral part of machines and plants. It enables us to define the parameters of the pressure created in closed
chamber, to manage and control the working process inside the device. The control system will give us an opportunity
to carry aut the tests maximum a ccuracy.

Key words: lazer; energy; vibrator; pressure transformation; fibrous-optical system.

YK 681.45
BOJIOKOHHO-ONTUYECKUE CUCTEMbI BUBPATOPOB A1 KOHTPOIA U YNPAB/IEHUA
bepuase J1.H.

[enapTaMeHT rpa*kAaHCKOro W MPOMbIWJIEHHOIO CTPOUTENbCTBA, [PY3UHCKUIA TEXHUYECKUI yHuBepcuTeT, [py3us,
0175, Téunucy, yn. Kocrasa, 77

Pe3stome: PaspabotaHa cuctema AN BMOPATOPOB BOJIOKOHHO-OMTUYECKOTO KOHTPOAA W YNPaBAEHUA KaK
HEeoTAEeNIMMan YacTb MaWMHHbIX YCTaHOBOK. OHa Aa&T BO3MOMXKHOCTb YCTaHOBUTL NMapameTpbl CO34aHHOIO B 3aKPbITOM
Kamepe [AaBfieHMs, NPOM3BECTM ynpaBieHME W KOHTPO/Ib MpoucXoAsAwero B ycTpoictee pabouero npouecca.
MpeacTaBneHHas KOHTPOIbHAA CUCTEMA AAET BO3MOMKHOCTb NPOBECTU U3MEPEHME C BbICOKON TOYHOCTLIO B AManasoHe
60NbLOro AaBneHus.

Kirouessie ciioBa: Nas3ep,; aHepruA; BVI6paTOp; npeoﬁpaaoBaTenb AaBNieHNA; BOIOKOHHO-ONTUYECKaA CUCTEMA.

domgdaaos sbodgdwoe 13.12.10
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UDC 551.49:553.7

HYDROGEOLOGICAL PROFILE OF OIL PROSPECTING AREA SUPSA — OMPARETI, AS AN

EXPRESSION OF HYDROGEOCHEMICAL INVERSION ON KOLKHIDA LOWLAND
Kh. Avaliani, U. Zviadadze

Department of Applied Geology, Georgian Technical University, 77, Kostava str, Thilisi, 0175, Georgia

Resume: Within the large artesian structure hydrogeochemical zoning of ground-waters spread is expressed in
appropriate change of genetic types of water. Typical for ground-waters the vertical hydrogeochemical zoning is dis-
turbed frequently by so-called “Hydrogeochemical Inversion”. Therein the Kolkhida Artesian Basin doesn’t represent

exclusion. In given information the fact of reverse zoning is considered from scientific point of view.

Key words: hydrogeochemical inversion; oil prospecting structure; zoning of ground-waters; microcomponents;

industrial waters.
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I'VI,D,POI'EOHOI'M‘-IECKVIﬁ PA3PE3 HE®TENOWCKOBOW NAOWAAN CYNCA - OMIMAPETU KAK
BbIPAXXEHUE I'M,EI,POXMMW-IECKOﬁ UHBEPCUUN HA KOI]XM,D,CKOﬁ HU3MEHHOCTU

ABanmnanu X.A., 3snapgapse V.U
[enapTameHT NpuKAagHOM reonormm, FPy3MHCKUIA TeXHUYeCKuiA yHmuBepcuTeT, Mpy3usa, 0175, Téunucu, yn. Koctasea, 77

Pe3slome: B npegenax KpymnHbIX apTe3MaHCKUX CTPYKTYP TMOPOXMMMYECKas 30Ha/NbHOCTb PacnpoCTPaHeHUs
MOA3EMHbIX BOZ, BbIpaXaeTcsl B 3aKOHOMEPHOM M3MEHEHMM TeHETUYECKMX TUMOB BOAbl. XapaKTepHas 414 NoA3eMHbIX
BO4, BEpPTUKa/ibHaA TMAPOXMMMYECKAA 30Ha/NbHOCTb YacTO HapyleHa TakK Has3blBaeMoW «TMOPOXMMMUYECKOM
MHBEPCMEN». B 3TOM OTHOLWEHUWN He MpeacTaBaAAeT MCKAYeHUa KOAXMACKUI apTe3naHcKkuii bacceitH, Ha npumepe
KoTOpOoro ¢akT 06paTHOM 30HANLHOCTM PACCMOTPEH C HayYHOI TOUKM 3PEHUS.

KaroueBbie cioBa: rugpoxummnyeckan MHBepcua; HedTENOMCKOBaA CTPYKTYpPa; 30HA/NbHOCTb MOA3EMHbIX BOZ;

MWUKPOKOMMOHEHTbI; NpOMbllINEeHHbIe BOAbI.
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MINERALOGY AND GEOCHEMISTRY OF BIOTITE OF DZIRULA CRYSTALLINE ROCK-MASS OF

CALIUM GRANITE
. Mshvenieradze

Department of geology, Georgian Technical University, 77, Kostava str, Thilisi, 0175, Georgia

Resume: Quartz and biotite, amog the granite rock-forming minerals, play the main part in endogenic metalloge-
ny. Due to specific peculiarities of their unique crystalline lattice, quartz assumes no one ore element isomorphically
and thus plays positive role in endogenic metallogeny, while biotite accumulates proctically all the ore elements and
thus affects negatively not only on the formation of ore, but the formation of their own minerals us wel.

Key words: Biotite; isomorphism; isovalent; heterovalent; minerals; deposit; atom; ion.
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MWHEPAIOINA U TEOXUMUA BUOTUTA KAJTUEBbBIX TPAHUTOB A3UPY/IbCKOIO
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JenaptameHT reonornu, FpysnMHCKMiA TexXHUYeCKuniA yHusepcuTeT, Mpysusa, 0175, Téunucnk, yi. Kocrasa, 77

Pe3tome: Cpeam noponoobpasyowmx MMHEPANOB rpaHUTa KBapLl, U BUOTUT UrpatoT ocobyto ponb B SHAOreHHOM

MeTannoreHum. Mcxoda w3 yHUKaNbHbIX OCOBEHHOCTEM WX KPUCTAN/NIMYECKOW peLleTKWM, KBapL, B CBOel pelleTke
M30MOPGHO HE BOCMPUHMMAET HU OAHOIO PYAHOrO 3/1eMeHTa U 3TUM WrpaeT MO3UTUBHYIO POJib B 3HAOTEHHOM
MeTannoreHnn, a BUOTUT aKKYMyMpPYeT NPAKTUYECKU BCE PYAHbIE INEMEHTbI U, TaKMM 06Pa3om, UrpaeT HeraTUBHYHO
pOJ/ib He TO/IbKO B 06pa30oBaHUM PYAHbBIX MECTOPOXKAEHWIA, HO U UX COBCTBEHHbIX MUHEPANOB.
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HISTORIC NAMES REFLECTED IN ASOMTAVRULI ALPHABETICAL SYSTEM
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Resume: If we take into consideration the distribu-
tion of symmetrical graphemes of Asomtavruli Alphabet
and the names of letters in the alphabetical order, and if
we put Georgian alphabet in order according to the
square matrix 6x6, the alphabet thoroughly reflects not
only on astronomical-calendar parameters, but also his-
torical notes about the toponymy of the Iberian state and
ethnargs.The izophsephy of names of Kartli, Kartlos and
Pharnavaz reflects alphabetical numeric system.

The grapheme of the letter X “Jan” has turned out to
be a universal cryptogram, which is the means of defining
not only the formula of meton in terms of the lunar-solar
calendar equality and the parameters of the sun mo-
vement around the zodiac circle, but also the izophsephy
of the name of the King Pharnavaz, which is 666.

Asomtavruli Alphabetic system is a masterpiece of
Georgian civilization of Hellinistic epoch.

Key words: Asomtavruli Alphabetic system; Iberian-
Georgian Alphabetic square; the sequence of symmet-
rical graphemes; astronomical-calendar parameters;
pronoun he; who; ethnarg; ethnonym; izophsephy.

1. INTRODUCTION

The 18th century outstanding Georgian Language
supporter Sulkhan-Saba Orbeliani wrote:

“... Georgian language, is accomplished and spread
and worked out by the First King of Georgians — Pharna-
vaz, a wise and clever man, who was the offspring of Kar-
tlosians” [1].

The historian of the 11th century Leonti Mroveli di-
rectly points out, that the King of Iberians — Pharnavaz
created Georgian writing. In fact, on the basis of the
analysis of Asomtavruli alphabet letter-signs and the
name of the letters, also by means of locating letters

within the Iberian Georgian Alphabetical square, the an-
cient achievements of civilization were revealed, namely
in Astronomy, Mathematics, calendar recording and
Chronology. Besides, Asomtavruli alphabet, the docu-
ments, which prove the high level of Georgian ethnocul-
ture of Hellinistic epoch are Nekresi Pagan calendar, the
splendid written document of pre-Christian epoch
“Praise and Exaltation of the Georgian Language” and
Davati stele. Nekresi pagan calendar and Davati stele are
dated documents, which are chronologically marked ac-
cording to the 19-year metony circle of the lunar and so-
lar calendars ]2-4].

In the Asomtavruli alphabetical system the informa-
tion about natural sciences of encyclopedical character is
given. It gives us some ground to search for historical
notes in them about the State of Iberia and about the
ethnargs estbalishing.

2. THE BODY OF THE ARTICLE

It is advisable to start research by the lexical analysis
of names of letters. We will conduct the analysis of the
lexic reflecting astronomical-calendar events. The names
of Georgian alphabetical letters and numerical meanings
are presented in the same book [5].

There are some cases of producing nouns in Georgian
language by doubling the root of a word, f.e. rakraki
(warble), kiskisi (laugh), tzamtzami (eyelash). By doubling
the 12th letter la- we will get laslasi, which means mov-
ing slowly and it should be pointing at the sun move-
ment around the zodiac circle. The 14" letter name nar
means the moon in Megrelian. By doubling this root we
will get a new word nar-nari, which could be the syn-
onym of brightness.

As it is known from the history of Astronomy [6] Chi-
nese, Indians and Arabs considered, that the moon had a
place to overnight when it moves among stars. There is
an opinion, that this is due to the influence of Mesopo-
tamia Centre. It seems very interesting regarding the
fact, that Arabs call this event a “distance”. The similar
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events are indicated by the lexical system of the Asom-
tavruli alphabet. The 29" letter of the alphabet coincides
with the 29" of the lunar month. During this period the
moon is invisible, it is asleep and the determinatives
“Dzilis Tsili” (a share of sleep) of 30" and 31 letter-
names point out at this.

The extract from Leonti Mroveli’s historical notifica-
tion is very interesting: “And this Pharnavaz was the first
King of Kartli, the offspring of the Kartlians from Kartli.
He spread the Georgian language and there was no oth-
er language in Georgia, but the Georgian and he created
the Georgian writing”.

The demonstrative pronoun “this” is twice accented
in the text and the name with the root ‘Kartl” is men-
tioned for 6 times [7]. The 6 numbers in the alphabet are
keys to the secret information and at the same time the
interrogative pronoun “who”, that is expressed in the 6"
letter. Also, there is a demonstrative pronoun “he”, that
belongs to the 13" letter.

It is noteworthy, that the demonstrative pronoun
“he” has got the relevant ideogrammic symbol &, which
has a sharp line on the right pointing out, that this is the
element carrying this idea. The usage of pronouns in the
names of the letters is a universal phenomenon and
there has never been anything like this noticed in other
alphabetical systems before.

The 23™ letter of the alphabet is called “phar”, which
is the root of the King Pharnavaz’'s name and in the
Georgian alphabet the animate subject pronoun is
shown by “vin” and the same is done by the demonstra-
tive pronoun “man”, judging from this it should be
noted, that the distributional scheme of these lexical
elements should be closely studied.

Vin?

A A

Man _—y Par

According to the presented scheme there is a ques-
tion “Who created the alphabetical system?” (Georgian
bibliography), with the help of the beads on the triangle
roots the following phrase can be read out “He”
(Phar(navaz) did”. On the top of the distributive triangle
there is a “vin” letter with the numerical number 6.
There are “man” and “phar” letter names located on the
root of the triangle, which are numbered as 13 and 23,
and their sum is 36. Hence, syllabic-numerical distribu-
tion shows the square attitude 62=13+23.

Only such syllabic-numerical distributional analysis is
not enough to define, that along with the astronomical-

Ne 1(479), 2011

calendar parameters in the Asomtavruli alphabet the
name of Georgian ethnarq is cryptografically indicated. It
is necessary to apply the other more recognized metho-
dology used in the pre-Christian epoch.

From this point of view a very significant notification
kept in Georgian historiography should be paid great at-
tention about the origin of Georgian alphabet. The in-
formation about it can be found in the book by Catholi-
cos Anton the Second “The Book of Perceptions”. This
notification was written out by Teimuraz Bagrationi, and
in 1836 the specialist of Georgian Studies Niko Marr had
published it in French. The document states that:

“Georgians were not uneducated in the ancient
times, they had been writing according to the religious
style, that had been known before Pharnavaz, i.e. the
priests, the monks and religious persons were the slaves
of pagan gods and their written style was Khutsuri. Phar-
navaz separated their writing style from that of military
persons by the letters created by him. But the written
style of Khutsuri was originated from Hebrew and Cal-
dean and they are alike each other “ [2,8].

Caldeans were called sacred priests of Babylon. They
created the theory about the secret connections be-
tween numbers and letters, which was called Gematry
and it represents an unseparable part of numerology.
Caldeans were theosophers, astronomers and the first
pioneers who declared the eternity of soul. It is impor-
tant, that the 35™ letter name of the Georgian alphabet
is called “Jan”. In the Caucasian Albanians’ alphabet
there is an analogy of “Jan” - “Jain”, which means a
soul. This is one of the additional beneficial arguments to
prove the above-mentioned notification about the gene-
sis of Georgian alphabet.

Pythagoras contributed a lot to the development of
number symbols. In his time and a bit later numerology
was in close contact with Mathematics. Pythagoras pro-
nounced the words: “The world is a number”.

Caldeans and Jewish people widely applied the mys-
tery of numbers with the help of gematry and numerolo-
gy to analysis of their astrological and religious tests.

Taking into consideration this circumstances the dis-
tribution of graphemes accomplished in Asomtavruli al-
phabetical order should be paid a particular attention.
The shapes of the 22" and 26" letters in alphabetical
order are similar. The First column represents a vertical
line, there is a half-circle in the middle, as for the second
symbol there is the second half of the symbol at the top
of the figure. With their help the bloc of graphemes with
vertical line is distinctly contoured d®+MNd, which has
the order number 23, 24 and 25, their sumis— 72.

We do consider, that in this respect the izophsephy
of the name of King Pharnavaz is shown in Georgian al-
phabet the following one:

23(g) + 1(s) + 19(@) + 14(b) + 1(o) +6(y) +
+ 1(o)+7(b) = 72
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In order to finally prove, that on the basis of the syllab-
ic-graphical distributional analysis a very significant histor-
ical information can be read out about a Georgian eth-
narg, the etimology of the name of Pharnavaz should be
reviewed. It should be noted, that an outstanding Geor-
gian scientist Mzia Andronikashvili studied the proper
name - Pharnavaz [9]. She considers, that in Georgian as
well as in Persian this name is of Midian origin.

The meaning of the first element of this name pharna
is “glory, happiness, royal charm, heavenly blessing” and
etc. There are many notified versions of this name. In

Greek the equivalent of the name is “Pharnabazos”.
Among the proper names of the Black Sea northern
coast the following names can be met: Pharnagoz, Phar-
nakes, Pharnarnos, Parnes, Pharnerthos, etc. In Aramaic
language this name sounds as Pharnabazu, and it is writ-
ten as Pharnbzu, which is presented on the Satrap coin
dates back to the 5" century B.C. (see picture 1). The
second element of the Pharnazus name bazu means a
“hand” and as a whole it means “having a glorious
hand” or with a “happy hand”.

Ancient coins - Greece

Cilicia, Tarsus, Satrap Pharnabazus, 379 - 374 BC,
stater, cf. BMC 165, 21, 10,97¢ - fine toning and of good style

picture 1. Cilicia, Satrap Pharnabazus coin

The Ossetian Linguist V. Abaev considers it possible,
that the ending of the name “vaz” should be considered as
borrowed from Ancient Iranian word - vacah - meaning
“a word”, which would be vaz in Middle Iranian as then
the name Pharnavaz is explained as “somebody having
blessed words” or “ an eloquent man”. Such explanation
suits a lot more with the contribution of Pharnavaz in
creating the cultural heritage of the Iberian State.

The composition of the name of the kings is an ancient
Eastern tradition: Asurbalit (Asuri gives life), Asurnasirpal
(Asuri defending son), Tiglat-Pasalari (the savour of Assiria,
the son of the King, from Palace), Sargon (A true king),
Nabupalasari (The God of the Sky defend a child), Nabuk-
hodonosor (Sky, defend my borders), Asarkhadon (The
God Asori, give us a brother) and so on.

As it seems the selection of King Pharanavaz and the
specially created three-letter bloc of symmetrical gra-
phemes served to indicating the contribution of the eth-
narq in national writing with the help of izophsephy.

The founder of the Georgian Paleography Ivane Ja-
vakhishvili supposes at first the Georgian alphabet con-
tained 35 letters. Later the 36" letter “hae” was added
to it, which was shifted from the gh position and its
place was occupied by the eighth letter [pg. 10, 150,200],
As it seems with the help of this case the letters are lo-
cated according to the square matrix 6x6, which made it
possible to indicate important information in Georgian
alphabet in ciphered form, in particular the names of
Georgian ethnargs.

As far as the alphabetical order 6x6 represents the
arithmetical progression with 1, that’s why such location
of 36 letters gives us the common mysterious square in
the square tabular boxes, where in the symmetrically lo-
cated pair lines or columns of the figures give a sum of
222, as for the sum of those letters in each diagonal di-
rection, it equals 111 and is called a magic number (pic-
ture 2).

31



L&I-L ‘d@(M3J50 — TRANSACTIONS OF GTU — TPYAbI I'TY

[ SLMAMSHE IS0 AbasbOL
m dad(am0 disR a0 11

1123|456
7189 |10]11]12
3| 1411516 17| 18

1+8415+422429+36=111

6+11+16+21+26+31=111

96+126=222

102+120=222

25 @RGN 27 | 28 [HEEM 30 |  108+114-222
2 222+2224222=666
31(32|33(34 35|36

111 | 96 | 102 108 I]4|IZU 126 | 111

picture 2. Iberian-Georgian Asomtavruli Square

The Asomtavruli alphabetical square contains dif-
ferent kinds of astronomical-calendar information, which
was owned by our ancestors. We call it an lberian-
Georgian alphabetical square. On the 1-36 diagonal of
the square the scheme of lunar phases are given, that’s
why we called it a lunar diagonal, the 6-31 direction di-
agonal is called a solar diagonal as it reflects the astro-
nomical seasonal events connected with solar move-
ment [5].
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Producing the names of the Georgian numerals is
done by adding (twenty-two: 20+2), multiplying (forty:
2x20), or both adding and multiplying (forty-two:
2x20x2+42). According to this principle the alphabet
starts with the one-name triple letters an, ban, gan,
which hasasum - 6 (1+2+3=6), and each one simulta-
neously divides into complete number, but apart from
the other complete numbers, the multiplication of those
number-subtractors of 6 gives a complete letter. The
average of these three letters is 2, as for the number of
36-letter Georgian alphabet, the square of the first com-
plete number is 62=36. On the basis of this note it is ad-
visable to use addition, multiplication as the key to de-
coding the cryptonalization of the alphabet, defining av-
erage or giving a number in square.

As the first one-name letters of the alphabet and
their numerical characteristics have a cryptographical
function, we can form a paradigmatic matrix 3x3 in the
Iberian-Georgian alphabetical square on their basis. In
the direction of this small square the sum of the num-
bers located on the diagonal and vertical directions
equals 24. The average of the letters on the opposite
sides equals 24:

- 24]
2

72
66

2 TS5H6S-
T

(1+2+3)+(13+14+15) 6+42
2
24 24
1
({ 2 3
8
24 7 G 9
15
13 14 O
21 27
24
X590 21 +24+27=7

TOG6535b-72

picture 3. Cryptographic alphabetical square 3x3
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The first member of this small square T — 56 is a
sign of a half moon, as for the last 15" position it equals
with the full moon. The sum of the letters from the small
square equals 72. This is one more version of revealing a
sacred letter 72, which answers the question about the
creator of Georgian Asomtavruli alphabet.

With the means of the magic number 111 from the
Iberian-Georgian alphabetical square it is indicated, that
the Georgian ethnarq —is an izophsephy of the first head
of Kartli — Kartlos:

24()) + (o) + 19(@) + Y(») + 12(e0) + 16(c) +
+20(L) + 10(0) = 111

The magic number 111 if multiplied on the complete
number 6, which matches with the symbol “vin” gives
666. The researcher T. Chkhaidze concluded [6], that the
izophsephy of the king Pharnavaz was calculated accord-
ing to the alphabetical order that equals 666:

500(3) + 1(s) + 100(®) + 50(6) + 1(>) + 6(gy) +
+1(o) + 7(B) = 666*

*There was no negative approach towards 666 in pa-
gan period, only within Christianity period it was called a
code of a beast and it was connected with AntiChrist
Apocalypse.

The sum of the natural numbers from 1 to 36 is 666.
The sum of the letters on the 1-36 lunar diagonal is 111.
Hence, the names of both ethnargs are read out on the
36" letter positions — in the right corner of the Iberian
square.

Jan — X is among the Asomtavruli letters the most
sacred grapheme according to its shape. It is the only
one, which possesses the linear lines located on the di-
agonal [2,10]. The diagonal composite of the cross sym-
bol points out, that the meaning of the letter-Jan and its
order-number is the cryptogram of Georgian Asomtavruli
alphabet

The cryptogram shows, that for decoding the alpha-
betical hidden information its 36 letter-signs should be
put according to the 6" line square matrix 6x6+36. In the
grapheme “jan” the scheme of diagonal cross of square
alphabet is indicated, which is added to the lengthened
left horizontal lineX3s. In this case “Jan” symbol con-
nects the letter-signs of the alphabet square order with
each other according to the following scheme:

14 15 16 50_60 70

21 2 300 400

The 6™ line square alphabet is a very informational
system. The meanings of natural numbers in the diagon-
al, vertical or horizontal directions create the arithmeti-
cal progressions of various characteristics, which gives
wide opportunities of paradigmatic research.
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According to the “Jan” cryptogram Georgian alpha-
betical order should be put in the line in such a way, that
the letter-signs should be located in the diagonal direc-
tions according to the 5 and 7 growing arithmetical pro-
gressions.

In the centre of the Iberian-Georgian alphabetical
square a very significant astronomical-mathematical cir-
cle length constant can be calculated with the help of the
pairs of letters with their number-meanings of graphical
elements in different directions (365m 25 day-night), the
circle length constant (n=3,14), the solar movement
constant around the zodiac circle (31X37=1147=3,14X
365.25) Meton lunar-solar equality calendar formula.
These issues are highlighted in our paper in details [4].

As it appeared in the “Jan” cryptogram X along with
the astronomical-mathematical parameters the identity
of Iberian ethnarq, Pharnavaz is indicated. The multipli-
cation of the letter-numbers 15" and 22" located on
one bended line of the cryptogram is 330, and the mul-
tiplication of the second bended line — 16™ and 21% let-
ters is 336 (picture 4). The sum of these multiplication is
666 (330+336=666), which matches with the izophsephy
of the King Pharnavaz.

Cl I-|-|6
0b 306
656 15 16
30
21|22
dod® h0b
B31 rlJSG

picture 4. The position of the “Jan” cryptogram and one-name and
similar letters around within the Iberian alphabetical square

As we have read the name of the Iberian ethnarqg’s
royal name is Pharnavaz. It is natural, that we should
search for information around the divine name Armaz.
We should start from the etymology of the name. There
is some supposition, that it is produced from the Kheturi-
luviuri from the word “Arma”, which means the moon
[11].
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For producing the proper names of Persian origin “Z”
is added to the words, f.e. Artavaz, Varz, Mirvanoz, Peroz
and so on. With the same method as it seems the name
“Armaz” was created and the same can be said about
the proper name in Georgian — Malkhazi, which has a
root ‘Malkh” - the sun.

Let’s calculate the izophsephy of Armaz:

1(5) + 19(@) + 13(3) + 1(s5) + 7(b) + 10(0) = 51

In Georgian alphabet the trace of this name can be
connected with the Moon. The 27" letter of the alpha-
bet is “Shin”, which means the moon in Babylonian, the
lunar month consists of total 27 days and nights. The let-
ter “shin” matches with the Armaz izophsephy:

27(d) + 10(0) + 14(6) = 51

It is noteworthy that the 27" letter is located in Ibe-
rian-Georgian alphabetical square on the parallel line of
the lunar diagonal 13-34. The 13" letter “man” is on the
line, which is the root of the root of the Persian word
“Mang”, as for the 34" letter ‘Khar”, it is a Schumerian
word connected with the God - ox, which was consi-
dered as the son of the Moon God “shin” [2].

Hence, in the Georgian Asomtavruli alphabetical
square system the names of three Georgian ethnargs:
Kartlos, Armaz and Pharnavaz are reflected.

As with the help of the alphabetical order the origin
of Georgian ethnargs were found out, it is advisable to
seek for the toponym of the state as well.

In the left corner of the sun diagonal along with the
name of the Kartlos the sum of the letters on the parallel
line 5-25 equals with 75 (5+10+15+20+25=75), which
matches with the izophsephy of “Kartli”:

24()) + (o) + 19(@) + Y(») + 12(em) +
+ 10(0) = 75

As it has become known the 23" letter, was given the
name Phar for the honour of the King Pharnavaz. Be-
sides, the grapheme of the letter “Qan” is the symbol of
the four sides of the country and acrophonically the
word “Qan” matches with the country. We should take
into account, that two identical double symmetrical gra-
phemes stand side by side among the graphemes of the
vertical symmetry of the three letter consequence.

The sum of the ordinal numbers of the identical
structural graphemes “phar” and “qan” are 23+24=47,
In the ancient historical sources Georgia was called “Ibe-
ria”. We will calculate its gematry:

10(0) + 2(3) + 5(g) + 19(@) + 10(0) + 1(s) = 47

Hence, the sum of the graphemes @3 454 Mys fol-
lowed by three vertically located symmetrical signs is 72,
which coincides with the izophsephy of the Pharnavaz,
and as for the double symmetrical grapheme, the sum of
their ordinal number is 47, which matches with the
izophsephy of the Iberian state.

Judging from this there are two cryptograms in the
Asomtavruli alphabetical system with the help of which
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the izophsephy of the King Pharnavaz is calculated. The
cryptogrammical grapheme of the “Jan” letter X be-
longs to the numeric meanings of the letters in case of
calculating the cryptographemic bloc of the symmetrical
graphemes ©@y3; 454 Mys putin order (see the table).

“With the help of the constant relations with the
neighbouring countries Caldean culture influenced on
the culture of other countries. The mystery of numbers
was widely spread, which was an unseparable part of the
Caldean science and culture. The cradle of the mystery
of numbers as well as the other mysterious sciences was
considered the ancient Caldea from the old times. In
Greece Pythagoras developed the Caldean doctrine
[pg.12, 126, 127]".

Caldeans created their own numerological table, in
which the meanings of the letters are repeated [13]. We
will put the Asomtavruli alphabet according to the Cal-

dean table and compare the gained information re-
ceived with the help of the Iberian-Georgian Square.
112 (3] 4 5 6 7 8 9
Cle | |01 1| b = G
1]l ||+ | R |D Q U g
Pl L || d A N 9 Y
3H03BMB®HS3D
R Clh|B| S |¢E R X a.
38036(M-
3@03d

Let’s count now the gematry of the name of Pharna-
vaz according to the Caldean table:
5(¢) + 1(o) + 1(@) + 5(6) + 1(o) + 6(3) + 1(o>) +
+7(%) = 27
According to the Pythagorean system the numerolog-
ical calculation of the two-digit number is lowered down
till one-digit one. In this case:
27=2+7=9
According to the cabbalistic doctrine the received
number 72 is connected with the name of God. Phar-
navaz was recognized as the king under the power of
God. We will change this two-digit number into one-digit
one:
72=7+2=9
Now we will encode the name of Pharnavaz calcu-
lated by Pythagorean system according to their alpha-
betical meanings:
666 =6+6+6=18=1+8=9
We have received the sacred number 9 three times,
which was considered as the symbol of God of strength
and power and matches with such an enthnarg as Pharna-
vaz.
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It is interesting, that the sum of the numeric mean-
ings of three symmetrical graphemes calculated accord-
ing to the Caldean table ® + M equals 9 according to
the Pythagoras’ calculations:

5@)+6(H)+7(M)=18=1+8=9

Now we will define the positions of the Caldean table
calculated according to the Iberian-Georgian alphabeti-
cal square (picture 2). We will discuss the indirect line 2-
30, which is the parallel of the lunar diagonal. The cha-
racteristic number of Pharnavaz 9" and 23™ letter-sign
Phar calculated according to the numerological method
is given on this line, which is the first syllable of the
name of Pharnavaz.

Hence, the certain coincidence was defined between
Iberian-Georgian cryptogrammic and Caldean systems.

3. CONCLUSION

According to the conducted research and on the basis
of the lexical and numerical analysis we can conclude, that
when the state of Iberia was being established as it was
used during that period of time the information of histori-
cal value was indicated in the Asomtavruli alphabetical
system as the toponym of the Georgian state and the
proper names of its ethnargs. Syllabic-numerical and nu-
merical-graphical distributional analysis was used for it.

There was proved Asomtavruli alphabetical structured
system, which contains astronomical, mathematical, ca-
lendar and historical information. It is essentially the per-
fect masterpiece, that had been kept till today - the mas-
terpiece of the Georgian civilization of Hellinistic epoch.
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1. YymakoB A.A., Hrebyamse I''A., Txau I'I. u np.
Bnusanue guamerpa  pacmaza  3JE€KTpOJOB  HA
TEXHOJIOTHIO W TEXHHKO-)KOHOMHYECKHE IIOKa3a-
TEMM BBHIIUIABKKM CWJIMKOMapraHia u ¢eppomap-
raama B 3akpeIThiXx mewax PK3-16,5 // Meran-
nyprus Mapranua. Te3. pokn. IV Bceecorosznoro
cosemianusa. Toumucu, 1986, c. 148-149.

2. Jredyamse I''A., UymakoB A.A., TameBumuc B.®. u
np. Bmmsame pacmama smextpomoB ([p) Ha TexHU-
KO-5KOHOMMYECKHE II0Ka3aTelu BbIIABKH CHIIMKO-
Mapraiija ® yIJIepogucToro (Qeppomapranma B

‘dgoden gdo
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3aKpBITHIX PYJOBOCCTAHOBUTENBHBIX OJIEKTpornedax //
Meramnyprus mapranma. Te3. gokn. IV Bceecoros-
HOro cosemanusg. Towumucu, 1986, c. 146-147.
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mokn. IV Beecorossoro —cosernanust. TOumucw, ['py3HHCKOr0  pecIyOIHKaHCKOr0  Hay4HO-TEXH.
1986, c. 137-138. coBemanusg. Towmucu, 1983, ¢.432-436.
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Ip. CBsi3b TEXHOJOTMYECKUX, TE€OMETPHYECKUX U M.Y. BbIOOp KOHCTPYKI[MHM 3aKPBITBIX U TOJy3aK-
JJIEKTPUYECKUX [apaMeTpOB II€YM TIPH BBIILUIABKE PBITBIX ~ PYIOBOCCTAaHOBHUTENBHBIX medeil / Mertai-
cunkomapranua // Jloknanet  1l-ro Beecorostoro nyprus wmapranmna. Tes. gokn. IV BcecorosHoro
copemanusa «MeTauryprus Maprasua». 1OwmmucH, coBemanus, Towmmcu, 1986. - 135c.

1977, c. 256-258. 12. JIrebyan3e I'.A., Hukabamze M.Y., BopoObe B.II.

. XKepnes W.T., 3any3naunsii T.A. 3aBHUCHMOCTBH TO-
Ka [IMXTOBBIX MAaTEpHAJIOB OT T'EOMETPUUECKUX
pasMepoB QeppociiaBHOi meun. - B kH.. Pa3Butne
¢eppocmnaBroi  npombiiienHoctd  CCCP.  Kues,
1961, c.22-27.

. Bnacenko B.E., ®ponos B.®., benan BJ. u ap. K
BOIIPOCY ONTHMHU3ALMH PabOTHl PYAOBOCCTAHOBH-

30HaNbHBIE PHEPreTHYECKHe OallaHCHl IUIABHIIBHOTO
IIPOCTPAHCTBA  JKcIepuMeHTanbHblx  PBII  mpu
BBIIUIABKE yriepoaucToro ¢eppomaprania Oecduito-
COBBEIM TIporieccoMm // Meramnyprust Mapradna. Tes.
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UDC 669.168
DEPENDENCE OF CURRENTS FLOWING THROUGH CHARGE MATERIALS ON GEOMETRICAL

DIMENSIONS OF FERRO-ALLOY STOVE
Z. Simongulashvill, M. Tsirdava, V. Kldiashvili, Sh. Nemsadze, S. Nebieridze

Department of metallurgy, Georgian Technical University, 77, Kostava str, Thilisi, 0175, Georgia

Resume: There has been discused the dependence of electric parameters on its geometrical dimensions in a fer-
ro-alloy melting stove. On the basis of the experimental researches, the optimal dimensions of the diameter of an
electrode, the diameter of disintegration and diameter of the bath for low-power electric stoves has been determined
in the work. It is necessary to distribute the currents equally around an electrode and at the same time to increase

electric resistance of charge materials for achieving a high technical-economic index.

Key words: Ferro alloys; charge; electric current; electrode; resistance; electric stove.

YOK 669.168

3ABUCUMOCTb TOKA LULUXTOBbIX MATEPUATIOB OT TEOMETPUYECKUX PASMEPOB

®EPPOCMN/IABHOM NEYMN

CumoHrynawsunum 3.A., Unpgasa M.O., Kngnawsunum B.U., Hemcapgse LU.A., YukosaHu H.P.
JenapTameHT meTannyprum, Fpy3anHCKUM TeXHUYeckuii ynmsepcuteT, Mpy3usa, 0175, Tounucwm, yn. Koctasa, 77

Pe3tome: Bbibop onTMManbHbIX OCHOBHbIX FEOMETPUYECKMX Pa3mepoB GeppocniaBHbIX Neyen, NPoeKTMpPoBaHUe
KOTOPbIX B HACTOALLEE BPEMA OCYLLECTBAAETCA MO aHa/I0rMKM C XOPOLLO paboTaloWwmMmmM nevamm nyTem 1cnonb3oBaHmnaA
aMmnupuyecknx dopmyan,

nokasarenem 3/1eKTponaaBKW.
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B paboTe nccieaoBaHa 3aBUCMMOCTb MJIOTHOCTM TOKA LMXTOBbIX MaTepuasnos OT AMaMeTpa v pacnaga 3/71eKTpoaa v
AVameTpa BaHHbI, ANA Neyeilt Manoli MowHocTU. NpoaenaHHble pacyeTbl NO3BONAIT CAENATb BbIBOA, O TOM, YTO A/1A
neyei, BbINNABAAIOWMX CUANMKOMAPraHewl, ONTMMaAbHbIMU ABAAIOTCA NPEA/IOKEHHbIE HaMW OCHOBHblE NapameTpsbl,
KOTOpble OTBEYaloT Hambosiee PaBHOMEPHOMY pacnpeaeeHN0 NAOTHOCTM TOKa BOKPYT 31eKTpoAa M 04HOBPEMEHHO
Hanbonbluel BeANYMHE CONPOTUBAEHUA WMXTOBbIX MaTePUaNoB.

KiroueBsie cimoBa: deppocnnasbl; WNXTa; 3NEKTPUHECKUI TOK, SNEKTPOA,; CONPOTUBEHNE; 31EKTPONEYb.

YOK 669.26: 621.315:593

domgdaeos sbsdgdwooe 16.11.10

HOBbIE CTPYKTYPbl U CBOUCTBA OKCMA,0B XPOMA B CUCTEME

METANN-OKCUA-NONYNPOBOAHUK

0.U. Mukaase*, I.LU. Oapcasenung3se, H.U. Maiicypagse, M.A. Oapunawsunu
[JenapTaMeHT MeTannyprum, matepuanoseneHnsa u obpaboTkn metannos, [PY3UHCKUIA TEXHUYECKUA YHUBEPCUTET,

lpysua, 0175, Téuaucu, yn. Koctasa 77

E-mail: omikadze@yahoo.com

Pe3stome: MlpoBesieHO KOMMMEKCHOE uWcCnefoBaHWe
ycnosuit  GOPMMPOBAHUA,  COCTOSHUA  CTPYKTYpbl WU
3NEKTPOPU3MYECKMX CBOMCTB CAOUCTbIX CUCTEM TUMA
METa/I1-OKCUA-MONYNPOBOAHUK,  BbIPALLLEHHbIX  OKMCNe-
HMEM MOHO- M MONMKPUCTANNNYECKOTO HENErMPOBAHHOMO M
MaNoNerMpoBaHHOro Xpoma.

KnioueBble cnoBa: Xpom; OKcMA; MOAYNPOBOAHMK;
3/1eKTPONPOBOAHOCTb; 3/1EKTPUYECKAsA MPOYHOCTb.

1. BBEAEHUE

CoBeplUeHCTBOBaHME TEXHO/IOMUKU CO34aHUA nepe-
XOo4HbIX  obnacted  MeTann-OKCUA-MOAYNPOBOAHMK
(MOMN), c uenbio NoBbIWEHNA CTaBUNBHOCTU 31eKTpoduU-
3MYECKUX XapaKTepUCTUK M AAUTENbHOCTM UX 3KCMnya-
TaL MK B 3KCTPEMAIbHBIX YCIOBUAX, ABNAETCA aKTyalbHOM
3ajayeil COBPEeMEHHOM MNONYyNpOBOAHUKOBOM WU 3/1EKT-
POHHOW TeXHUKWU. Hanuume 3>NeKTPUYECKU aKTUBHbIX
CTPYKTYPHbIX AedeKTOB BbICOKOW MNOABUMHOCTA B
MEe/IKOAMCNEPCHOM  OMOKCMAE KPeMHMA, a TaKxe
PasNUYHBIX  MMKPOCKOMWUYECKUX HECOBEPLUEHCTB Ha
rpaHuuax pasgena ¢as, 4acTo COKpaLLaeT CPOK IKCMaya-
Tauuu Knaccuyeckol cuctembl MO Ha OCHOBE KpeMHMSA
[1,2]. MoaTomy nccnepoBaHWe anbTepPHATUBHBIX 3BEHbEB
C MPOTrHO3MPYEMbIMM CTaBUIbHBLIMKN XapaKTepPUCTUKaMK,
KOTOpble Heobxoaumbl AAA ycnewHoro GyHKUMOHUPO-

BaHUA Pas3/IMYHbIX MUKPOCXEM U yCTpOﬁCTB, npeacras-
NAeT Kak HayHHbIVI, TakK U I'IpaKTW-IeCKVIﬁ nHTEpeEcC.

2. OCHOBHAA YACTb
TepMoaneKTpUYeckne  CBOWCTBA
06pasLoB NpM KOMHATHOW TemnepaType W3y4yeHbl Ha
yCTaHOBKe pna usmepeHusa sddekta Xonna, a Tem-
nepaTtypHas 3aBUCMMOCTb 3TUX CBOWCTB MOJy4YeHa Ha

YCTaHOBKE AJ/1A M3MEPEHMs TePMOIJIEKTPUYECKUX Mapa-

MeTanIn4ecKknx

MeTpOB abCoNOTHBIM CTaLLMOHAPHBIM METOAOM.

MapameTpbl 371EKTPO- M MacconepeHoca OKCUAHbIX
cuMcTem M3Mepaau B MHTepsane TemnepaTyp 1000-1200
°C COOTBETCTBEHHO YeTbIPEX30HAOBbIM METOAOM W
meTogom TybaHaTa. MCXogHbIMM  maTepuanamu cay-
YKUAN 0COBOUMNCTbIE MOPOLLKM OKCUA0B XPOMa M laHTaHa
(99,99%). MeToamKa u3rotoBaeHuMa 06pasLOB M MNpo-
Be4EHUA IKCNEPUMEHTOB onucaHa paHee [3]. ToawmHy
OKCUAHbIX cnoes, CHOPMUPOBAHHLIX Ha MNOBEPXHOCTM
OKMC/NIEHHbIX 00pasuoB, W3MeEpPAAM B  PACTPOBOM
3NEeKTPOHHOM MUKpockone YMB-100K, pabotatoliem B
aneKkTpoHorpaduyeckom pexkmme. lpobuBHOe Hanps-
YKEHWE OKCUMAHOM MNEHKU U3MEepANoCb ABYX30HAOBbLIM
MeTOL0M.

Kak ¥ cnepoBano o0Xuaatb, ManonernpoBaHHble
CNiaBbl Ha OCHOBE XpPOMa, cogeprKaline Hebosblune
006aBKM pegKosemenbHbIX U Kapbuaoobpasyowmx ane-
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MEHTOB, ABAAIOTCA TUMUYHBIMKU METaNNaMU C INEKTPO-
NPOBOAHOCTbIO MopALKa 10° om™. em? w KOHLEHT-
paumeil HocuTenel Toka okono 10°° cm™ (cm. Tabn. 1 u
2). HU3KMe 3HaAYeHMA TepPMO -34C U BbICOKME 3HAYEHUsA
TENNONPOBOAHOCTM TaK¥Ke NOoAYEPKMBAOT MeTanimyec-
Kyl0O npupoAy cCnfiaBa, a rPaHUUbl 3epeH urpatoT
3aMeTHYI0 POJib B TOPMOXKEHUM NPOLLECCOB NepeHoca.
M3mepeHHble 3HAaYEeHWUA 3/1EeKTPO- U TenJ0NpoBOAHOCTH
MOHOKPUCTANNIMYECKOrO XPOMa B NOATOPA pasa NpeBbl-
WAT  COOTBETCTBYIOWME  3HAYEHMA  MOJMKPUCTaN-
JIMYecKoro meTansa.
Tabanua 1
TepMo3aneKTpuyeckne CBOMCTBA HEJIErMPOBAHHOIO U

ManoNerMpoBaHHOro Xpoma

Ne 1(479), 2011

Tabanua 2
TemnepaTypHasa 3aBUCMMOCTb TEMIOMNPOBOAHOCTU U
TEPMO- 34C MaN0NErMPOBAHHOIO XPOMa

TemnepaTypa TennonposogHoCTb, Tepmo-aac
t°C 7 10° B1/cm-°C a, MKB/°C
83 359 7,90
267 39,8 12,25
390 44,5 14,25
516 48,9 17,10
595 48,9 16,85
714 48,3 17,01

EAMHCTBEHHBbIM OKCMAOM XPOMa, CTabuabHbIM Mpu

Tenno- | Tep- BbICOKMX Temnepatypax, asnaetca Cr,0,. OpHako B
dneKkTpo- npo- MO-
KoHLeHTp. npo- Boa- sac onpeaeneHHbIX YCA0BUAX OKUCMEHUA ManofiernpoBaH-
Matepuan HOC. TOKa, BOA- HOCTb, a, HOrO XpomMa, Hapagy C  OCHOBHbIM  ($a30BbiM
R 2
7, o’ HOCTb, & X 10 MKB/ coctaBasloWmMm cHOPMUPOBAHHOW OKaNMHbI, OBHapy-
- -1 o 0
Omlcm Br/cu: ¢ KMBAETCA TaKXKe TepMOAMHAMUYECKU UCKIOYUTENBHO
C
Yr— ctabunbHaa ¢asa LaCrO,, kotopasa cnocobcTeyeT
TanAMueckuit 104 785 54,5 COXpaHeHUto Becbma HecTabunbHoro okcnga CrO B
Xpom uHTepsane 1000-1100 °C [4]. CooTHoweHue aTux a3
non”KplfCTa' 1,0-10% 83 500 38,5 7,70 3aMeTHO BAMAET Ha 31eKTpodM3nYecKkue CBOMCTBA
NINYECKUU XpOM
Manonermpo- . OKanuHbl (Taba. 3).
) ~10 71440 35,9 7,90
BaHHbIN XpOM
Tabnumua 3
MapameTpbl 31EKTPO- MU MaccomnepeHoca OKCUAHbIX CUCTEM
dnekTponpo- dneKTponpo- 3+ 3+
OkcuaHasn Temn-pa, 3+
o BOAHOCTD, BOAHOCTD, Der Her
cuctema C , 1 ter ) 1
o Om1lcm o Om1lcm cm?/cex cm?/B
1000 880 2,75-10” 0,025 1,84-10™ 5,0-10
Cr,0, 1100 925 5,45.10" 0,505 4,19-10™° 1,1-10
1200 975 3,20-10° 3,120 2,79-10° 6,6-10
LaCroO, 1200 2010 1,40-10" 0,280 7,28-10™ 1,7-10
1000 1550 5,45.10° 0,010 6,50-10" 1,8-10
Cro; + 1100 1615 1,15-10" 0,185 1,50-10™° 3,8-10
10%  LaCr, 1200 1665 6,95-10" 1,155 1,03-10° 2,4-10
AHanM3  npuvBEAEHHOTO  MaTepuana no3BonAeT  ocobeHHoe BHMMaHWe 6bIN0 yAeneHo onpeaeneHuro

3aKN0YUTb, YTO GOPMUPOBAHME XPOMMUTOB J/laHTaHA He
MOKET MPMBECTU K YMEHbLUEHMIO 3/1IEKTPONPOBOAHOCTM
OKannHbl. CKopee BCero, ee 3/1eKTPOHHAsA COCTaBAIOWAnA
ysenunumnsaerca. O4HAKO, C TOUKMN 3PEHMS KapOCTOMKOCTH,
BaXHa MOHHAA NMPOBOAMMOCTb, TaK KaK OKCMAHAA MaeHKa
YTO/ILLAETCA 3a CYeT nepeHoca MoHos [5]. Mostomy Hamu

yncna nepeHoca, YTO [AET BO3MOXKHOCTb BblYUCAEHMUA
WMOHHOW  cocTaBAstoLen
KoappuumeHTa anddysmm n NnoaBUKHOCTU MOHOB [6].

npoBoAMMOCTH, a TaKXKe

MN3mepeHHbIe 1 BblYUCAEHHbIE 3HAYEHMA NAPaMETPOB

3/7IeKTPO- M MacconepeHoca OKCUAHbIX CUCTeM npuse-
AeHbl B Tabauue 3.
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MpaKTnyeckoe OTCYTCTBME MOHHOI NPOBOAMMOCTU B
paccmaTtprBaemMbiX CUCTEMAX XOPOLLIO COF/IAacyeTca ¢ Tem
baKToM, YTO KOr4a OKCMAHasA MAEHKa COXpaHAeTca Ha
NOBEPXHOCTU MeTanna, OHa [OOBONbHO MeA/eHHO
OKMCNAETCA M NPW BLICOKMX TemnepaTtypax, a Haanuue
3/1eKTPOHHOW obycnosnvMBaer ee
NoAynpoBOSHWKOBbIE CBOMCTBA.
OENeHHbIX YCNoBUAX (HU3KME CKOPOCTU OKUC/IEHUS,
WMHULMMPYEMbIE HEBBICOKMMM TemnepaTypamu U paspe-

NpPoOBOAMMOCTU
MockonbKy B onpe-

XEeHHbIMKU NO Kucnaopoay cpe,u,aMM) Ha MNOBEPXHOCTH

Ne 1(479), 2011

XPOMa MOMKET BbIPaCTM 3MMTaKCMaNbHaA MieHKa W3
MOHOOKCMAA, PE30HHO NPeAnoNOMKUTb, YTO OpMUeHTa-
LUMOHHbIE COOTHOLWIEHUA MEXAY KPUCTANNNYECKMMU pe-
WeTKamMM MaTpuLbl OKCMAA MOTYT NOB/AMATb Ha 3/1EKT-
pUYECKyo NPOYHOCTb CHGOPMUPOBAHHOM NAEHKM.

[Nna BbIACHEHMS 3TOr0 MOMEHTA HaMK M3MepeHbl
NPOBUBHbIE HANPAMKEHUA OKCUAHbIX TNJIEHOK,
LWEHHbIX OKUCIEHMEM MOHOKPWCTANIMYECKOro, MOJMK-
PUCTaNIMYECKOrO M MasioNIerTMPOBAHHOIO XpoMma (cm.

Tabn.4).

BbIpa-

Tabnuua 4
3I'IEKTpVI‘~IECKaFI MPOYHOCTb OKCUAHbIX N/TEHOK
YcnoBua oKUcNeHus
®da30BbIl cocTaB
U npobusHoe
Matpuua OKaJ/InHbI
B, atm. t°C T 4ac B
0™ 700 2,5 0
107 700 0,5 20
MoHOKpuCcTananyeckuit 102 700 25 100
Xpom 0,2 700 0,5 500 Cro
0,2 700 2.5 500 Cro, Cr0,
Nonnkpucrananyecknin
P 0,2 700 2,5 100 Cr0,
XpoMm
2
ManonermposaHHblit 10 1100 2,5 0
Xpom 0,2 1200 2,5 650 Cr0,, LaCroO,
Ecan yyecTb, 4TO TONWMHA Hambonee HenpobuBea- JIUTEPATYPA

eMbIx NneHoK Konebnerca ot 0,5 Ao 10 MKM, TO YpOBEHb
3N1EKTPUYECKOM NPOYHOCTM A5 STUX MJIEHOK NOJIyYaeTcs
Becbma BbICOKMM: OT 650 KB/cm mo 10 mB/cm. Mo mepe
BO3pacTaHWa TemnepaTypbl
MOHOOKCHKA, Xpoma TpaHcPopMUpyeTca B OKcua, T.e. Ha
OV3NEeKTpUYecKomn BblpacTaeT NoOAYNpoBOA-
HUKOBbIA CNON M TakKMM 06pa3om noay4vyaeTca CUCTeMa,

M BblAEPXKKU OKUCNEHUA,
nneHkKe

aHanornyHaa MOIT.
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NEW STRUCTURES AND PROPERTIES OF CHROMIUM OXIDES IN THE
METAL-OXIDE-SEMICONDUCTOR SYSTEM

0. Mikadze, G. Darsavelidze, N. Maisuradze, M. Darchiashvili
Department of metallurgy, materials science and metal-working, Georgian Technical University, 77, Kostava str, Thilisi,
0175, Georgia

Resume: There has been carried out the complex investigation of forming conditions, structure state and electro-
physical characteristics of metal-oxide-semiconductor type stratified system formed by oxidation of mono and poly-
crystalline unalloyed chromium, as well as the low-alloyed chromium.

Key words: chromium; oxide; semiconductor; conductivity; disruptive stability.
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NOCTPOEHUE MOAENN U AHANN3 CUCTEMbI M/M/4+3

r.H. Amunaxsapum, [1.B. l'yaya, .M. NMunua

[JenapTaMeHT maTtemaTuKn, FPy3UHCKUIA TEXHUYECKUI YyHMBepcuTeT, Mpy3ua, 0175, Téunucu, yn. Kocrasa 77

E-mail: d_gulua@gtu.ge

Pe3stome: NccnepoBaHa cuctema odepeneit BoccTa-
HOBNEHUI W 3amelleHnit. KonnmyectBO OCHOBHbLIX W
pe3epBHbIX 3N1EMEHTOB PAaBHO COOTBETCTBEHHO YETbIPEM
M Tpem. [poueccom BOCCTAHOBAEHUA W 3aMeLLeHUsA
3aHATbI MO [ABa oOpraHa. Bpema BocCTaHOBAEHMA W
3aMeLLeHNA — 3KCNOHEHLMANbHO pacnpeaenéHHble cay-
YaitHble BeNMYUHbL. 1A PUHaNbHbIX BEPOATHOCTEN COC-
TOSIHUA CUCTEMbI, C MOMOLLBIO MHEMOHWUYECKON CXEMDI,
3anucaHa J/MHeliHas anrebpauvyeckas cuctema ypas-
HeHul. OnpegeneHa 3KOHOMMYecKas 3¢GPEKTUBHOCTb
bYHKLMOHMPOBAHMA CUCTEMDBI.

KnioueBble cnoBa: 3amkHyTas cucTema ouvepegen;
pes3epBUpOBaHME; 3amelleHne; BOCCTAHOB/IEHWE; 3KO-
HOMMYecKasa 3PPeKTUBHOCTb; MHEMOHUYECKAA CXeMa.

3. BBEAEHMUE

Mo nopyyeHutio MeKayHapOAHOrO COK3a 3NEKTPO-
ceasm  (MC3), paspaboTtanu
pekomeHaaumio E.862 “HagekHOCTHOe MniaHWpoOBaHuWe

WBEeACKME CMeunanuncTbl
TE/IEeKOMMYHUKALMOHHbBIX ceTei”, KoTopas bblla OKOHYa-
TeNbHO oaobpeHa B 1992 roay [1]. U3 ABYX BO3MOMKHbIX
noaxoA0B K HaZeKHOCTHOMY MAHUPOBAHUID — UHTYU-
TUBHOMY W aHaNUTUYECKOMY, pekomeHaauma E.862 snon-
He yb6eauTenbHO OTAAEeT NpeAnoyYTeHME MOCAedHeMYy.
Ocoboe BHMMaHWe yAenAerca aHa/MTUYECKUM MOAENAM
CNIOXKHbIX pPe3epBMPOBaHHbIX cucTeM. B npepgsaraemoit
CTaTbe PaCCMOTPEHbI BOMPOCbI MOAE/NMPOBAHUA WU aHa-
nm3a GYHKUMOHMPOBAHUS pPEe3epPBUPOBAHHON TeXHUYec-
KO cucTembl (ONMUCAHUIO U UCCNeA0BaHUIO MOAO0BHbIX
cuctem nocesweHbl paboTbl npodeccopa Kakybasa [2,3]).

4. OCHOBHAAYACTb

Uccneayembiii 06bEKT COCTOUT M3 M OCHOBHbIX (O3)
M n pesepBHbIXx 3nemeHToB (P3). Bce 3nemeHTbl
MOEHTMYHbLL. [NA  HOPManbHOrO  PpYHKLMOHUPOBAHMA
cUCTeMbl HEOBXOAMMO NOAAEPKUBATb BCE M OCHOBHbIE

anemeHTbl B paboyem cocToAaHUnU. CUcTema NpoaoKaeT
GYHKUMOHMPOBATb M B C/ly4ae COKPALLEHUA KOMYecTsa
OCHOBHbIX 3/1eMeHTOB, HO 3(dEKTUBHOCTb QYHKLMOHU-
poBaHMA CUCTEMbl MAJAeT, B CBA3M C YeM Heobxoaumo
06paTUTbCA K PEe3epBHOMY 3/1EMEHTY WM OCYLLECTBUTH
3amelleHmne BbllleaLlero n3 CTpoA OCHOBHOIO 3/1eMeHTa
pesepBHbIM.

OCHOBHble 3/1eMEHTbI OTKa3bIBAOT C MHTEHCUBHOCTHIO
0, @ Pe3epBHbIe - C UHTEHCUBHOCTBIO 3. Mpw OTKase tboro
(ocHOBHOTO  MAWM  pe3epBHOrO) 3NEMEHTa  BO3HWMKAeT
TpeboBaHWE Ha BOCCTAHOB/IEHME, KOTOPOE 06C/yKMBAETCA
opraHamu BoccTaHoBneHusa (OB) npu nepBon ke
BO3MOXKHOCTU (Heobxoammo Hanunume cBobogHoro OB).
BocctaHoBNEeHME MNPOUCXOAUT € WMHTEHCMBHOCTBIO |l
KonnyecTBo opraHoB, OCyLLECTBAAIOLWLMX BOCCTAHOB/IEHUE,
pasHO r. [locne BOCCTaHOBNEHWUA 3/1EMEHT CTaHOBUTCA
pe3epBHbIM. py OTKa3e OCHOBHOrO 3/1eMeHTa, AOMOJHU-
Te/bHO BO3HWMKAET TpeboBaHME Ha 3aMeLLeHMEe OCHOBHOIO
3emMeHTa pe3epBHbIM. Bo3HMKWee TpeboBaHMe Ha
3aMeLLLeHMe OCyLLecTBAAETCA opraHamu 3amelueHus (O3)
npu NepBOM e BO3MOMXKHOCTM (HEOBXOAMMO Hanuume Kak
P2, TakKe Hannume ceobogHoro O3). 3ameLleHme NPOUCXO-
[ONT C MHTEHCUMBHOCTBIO A. KOAIMYECTBO OpraHoB 3aMeLL,eHNA
pasHo k. MNpwu 3TOM, B NpoLecce 3amelLeHUs Uan BocCTa-
HOB/MIEHWA OAHOTO 3/IEMEHTa Y4YacTByeT TONbKO OAMH
COOTBETCTBYHOLLMIA OpraH.

OnucaHHaa cuctemMa ABNAETCA CUCTEMON ouvepenent.
Ouepean BO3HWMKAIOT B pe3y/nbTaTe OTKa3a 3/1eMeHTa.
Ouepean obenyxkusatorca OB n 03.

3alMEMcA CcOCTaB/IeHMEM MATEMATUYECKON MoAenu
paccmaTpuBaemon cucTembl B ciydae m=4, n=3, k=r=2.
BeBesem NOHATME COCTOAHMA cuCTEMbI. Mbl CKaXkem, 4To

cucTemMa Haxoautcs B coctosHum s;; (i=0,4, j=0,7),

€C/IM KO/IMYECTBO HEeAOCTAloWMX OCHOBHbIX 3/1EMEHTOB
pPaBHO i, @ KO/IMYECTBO HEPABOTOCNOCOOHbLIX 3/1EMEHTOB
(ocHOBHbIX ¥ pe3epBHbIX) cocTaBadeT j. O603HauYUUM
yepes P(i,j) npeaenbHyld BepOATHOCTb HaXOMKAEHWA
CUCTeMbl B COCTOAHMM s;; [4].

MpM NOCTPOEHUM CUCTEMbI NNHENHbIX anrebpaunyec-
KUX YpPaBHEHWI, AN ONWCAaHMA NOBEAEHWUA CUCTEMBI
ncnonb3yem KapTy coctosiHua cuctemsl (KCC) [5,6].
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AHanun3 obbekTa moaennpoBaHMA NOKa3biBaeT, 4YTO
CylwectBeHHbIMMN COCTOAHUAMMU [4] ABNAKOTCA COCTOAHUA

Sij (izm,jzm). MocTpoMm KapTy CcOCTOSAHMA
cuctemsl (KCC) (puc.1).

Mo KCC nosyyaem cneayolyto CUCTEMY JIMHEWNHbIX
anrebpanyecknx ypaBHeHUI pns onpegeneHus P(i,j)
(i=0,4, j=03+i)
nepeBogALMX CUCTEMY B [AHHOE COCTOAHME, paBHa

CyMMe BCEX MOTOKOB BEPOSATHOCTU, BbIBOAALLMX CUCTEMY
13 3TOro cocToAHus [4] ):

(cymma noTOKOB BEPOATHOCTM,

Ne 1(479), 2011

(4a+3B) P(0,0) = AP(1,0) + uP(0,1)

(3a+3B+A) P(1,0) = 2A P(2,0) + p P(1,1)

(2a+3B+2A) P(2,0) =2A P(3,0) + u P(2,1)

(o+4B+2A) P(3,0) = 2A P(4,0) + 1 P(3,0)

(5B+2A) P(4,0) = u P(4,1)

(4a+2B+u) P(0,1) =3B P(0,0) + A P(1,1) + 2 P(0,2)
(40+B+2u) P(0,2) =2B P(0,1) + A P(1,2) + 2u P(0,3)
(4a+2p) P(0,3) =B P(0,2) + A P(1,3)

(3a+2B+A+u) P(1,1) = 4a P(0,0) + 3B P(1,0) + 2A P(2,1) +
21 P(1,2)

[
A
2 o
n S
A T
3 2 o
g 2u ol 2
A Ik 2k
fit 3 2 o
2 2u al j2u | e
A Ik 2h Zh
o4
2 it 3 2 o
o [ | |2 o [ i M1 = 2
A Ik 2h 2k
&
@l fzy b = 3 2 o
o ks al [ B/ [ 2| pu
h Ik Zh Ik
-
4 3 2 o
a 2l v al 2 al b
A Th h Ik >
0 1 3 4 |

Puc.1. KapTa coctoaHua mogenupyemoro o6bekra (KCC)

(3a+B+A+2p) P(1,2) = 4a P(0,1) + 2B P(1,1) + 2A P(2,2) +
+2u P(1,3)

(3a+A+2u) P(1,3) = 4a P(0,2) + B P(1,2) + 2A P(2,3) +
+2uP(1,4)

(30+2p) P(1,4) =40 P(0,3) + A P(2,4)

(20+2B+2A+p) P(2,1) = 3a P(1,0) + 38 P(2,0) + 2A P(3,1) +
+2u P(2,2)
(a+3B+2A+pu) P(3,1) = 2a P(2,0) + 4B P(3,0) + 2A P(4,1) +
+2u P(3,2)
(20+B+2A+2p) P(2,2) = 3a P(1,1) + 2B P(2,1) + 2A P(3,2) +
+2u P(2,3)
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(2a+2A+2p) P(2,3) = 3a P(1,2) + B P(2,2) + 2\ P(3,3) +
+2uP(2,4)
(a+2B+2A+2u) P(3,2) = 2a P(2,1) + 3B P(3,1) + 2\ P(4,2) +
+2u P(3,3)
(a+B+2A+2p) P(3,3) = 2a P(2,2) + 2B P(3,2) + 2A P(4,3) +
+2u P(3,4)
(a+2A+21) P(3,4) = 2a P(2,3) + B P(3,3) + 2\ P(4,4) +
+2u P(3,5)
(20+A+2u) P(2,4) =3a P(1,3) + 2A P(3,4) + 2u P(2,5)
(a+A+2p) P(3,5) = 20 P(2,4) + 2A P(4,5) + 2 P(3,6)
(2042A) P(2,5) =3a P(1,4) + A P(3,5)
(a+2p) P(3,6) = 2a P(2,5) +A P(4,6)
(4B+2A+p) P(4,1) = o P(3,0) + 5B P(4,0) + 21 P(4,2)
(3B+2A\+21) P(4,2) = a P(3,1) + 4B P(4,1) +2u P(4,3)
(2B+2A+2u) P(4,3) = a P(3,2) + 38 P(4,2) + 2u P(4,4)
(B+2A+2u) P(4,4) = a P(3,3) + 23 P(4,3) + 21 P(4,5)
(2A+2p) P(4,5) = o P(3,4) + B P(4,4) + 2 P(4,6)
(AM+2p) P(4,6) = o P(3,5) + 2 P(4,7)
21 P(4,7) = a P(3,6)

MoNy4YeHHy0 CcUCTEMY JIMHENHbIX anrebpanyeckmx
YPaBHEHWIA MOXKHO 3anuncaTb B BUAE

Ap =0, (1)

rae BekTop

P = (P(0,0), P(0,1), P(0,2), P(0,3), P(1,0), P(1,1), P(1,2),
P(1,3), P(1,4), P(2,0), ..., P(4,7)),

A= Ha H i=0,29;=0,20 ~PA3PAMKEHHHAA MATPMLA, S/1EMEH-

q
Tbl KOTOPOI PaBHbl COOTBETCTBEHHO:
Qgo=40a+3; 0lp1=- M; Qgs=- A; 0o =0, AN18 ocTanbHbIX k;
a0=-3B; 011=4a+2B+Y; ap=-24; Qps=-A; ay=0, AnA
ocTanbHbIX k;

09 22=5B+2A; 09 23=-IL; 0lrg =0, A5 OCTaNbHBIX k.
HeTpyaHo 3ametutb, yto |A| = 0. [ina onpeaenexHua
npeaenbHbiX BeposTHocTKen P(i,j) (izm,jzm)
3aMeHMM OAHO ypaBHeHWe cuctemsbl (1) HOpmUpyHOLLMM
4 3+
ycnosuem Z z P(i,j)=1, nocne uvero peweHue
=0 j=i
NoJly4eHHOM CUCTEMbI NMHENHbIX anrebpanyeckux ypas-
HEHMUI HOCUT YUCTO TEXHUYECKUI XapaKTep.
PaccmoTpum BoMnpoc 3KOHOMMYECKOW 3pPeKTUBHOC-
TM cuctembl. B KauvecTBe ueneBon QYHKUUKM BBeLeM

nokasaTtesib 3KoHoMu4Yeckon apdekTmBHocTH [7]:
9

F(m,n,k,r) = chEk . (2)
k=1
3pecb: c; - 40X04 B eAMHMLY BPEMEHM OT O4HOro
OCHOBHOIO 321eMeHTa; C; - A4OoX0o4 B eAUHULY BpeEMEHU
OT OAHOrO Pe3epPBHOr0 3/IEMEHTA; C3 - A0X04, B €AUHULY
BpemMeHn OT OAHOro pe3epBHOro 3/1eMeHTa, HaXxogA-
lieroca B npouecce 3amelleHns; C, -A0X04 B eAuHULY
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BpemMeHM OT OAHOro 3/eMeHTa, Haxogduieroca B
npoLecce PeMOHTA; Cs - 3aTpaTbl B e4UMHULY BPeMeHU
Ha 04MH HePaboToCNOCOBHbIN 3NeMEHT (He B peMOHTEe);
Ce - 3aTpaTbl B €ANHMLY BPEMeHW Ha o4uH paboTatowmii
OpraH 3ameLLeHus; C; - 3aTpaTbl B eAMHMULY BPEMEHU HA
0AMH HepaboTaloWmii opraH 3aMeLLLeHNnA;Cg - 3aTpaThl B
eAMHULY BpeMeHU Ha oAMH paboTaloLnii opraH BoccTa-
HOB/NEHUA (PEMOHTA); Cg - 3aTPaTbl B e4MHULY BPEMEHMU
Ha o4MH HepaboTaloWMn opraH BOCCTaHOBAEHMA (pe-
MOHTa);

Puc.2. JIMHUMN OCHOBHbIX 3/1IEMEHTOB

E;- cpegHee KONMYECTBO OCHOBHbIX anemeHToB; E; —
cpegHee KOAMYECTBO pe3epBHbIX 31emeHToB; E3 — cpea-
Hee KO/IMYeCTBO Pe3epBHbIX 3/1EMEHTOB, HAaXOAALLMXCA B
npouecce 3amelleHus; E, - cpegHee KoMYecTBO 3/e-
MEHTOB, Haxo4AlWMxca B npouecce pemoHTa; Es -
cpegHee KoamMyectBO HepaboTocnocobHbIX 3/1EMEHTOB
(He B pemoHTe); Eg - cpegHee KOnM4YecTBo paboTatolmx
opraHoB 3amelleHus; E; - cpegHee KonnyecTso Hepabo-
TalOWMX OpraHoB 3amelleHus; Eg - cpegHee KoanyecTso
paboTalowmnx opraHoB BOCCTaHOBAEHUs (pemoHTa); Eq -
cpegHee KOMMYECTBO HepaboTatolmx OpraHoOB BOCCTa-
HOB/IeHUSA (PEMOHTA).

[na onpegeneHus sHayeHnn E; (i= 1,_9) BOCMO/Ib3yemca
JIMHUAMM COOTBETCTBYIOLWMX onepaumini Ha KCC. KoHKpeTHo,
JIMHUM  OCHOBHbIX 3/IEMEHTOB CXEMaTUYECKM MOXKHO
npeacTaBuTb B BUAE CN/IOWHBIX IMHUI Ha puc.2. OTMETUM,
yto unMcna Ha ocu abecumcc (0,1,2,3,4) yKasbiBalOT Ha
KONMYecTBO  paboToCnOCOBHbIX OCHOBHbIX  3/1EMEHTOB,
Koraa COCTOAHMA CUCTEMbl COOTBETCTBYHOT Yy31aM, pac-
NOJIOMKEHHbIM Ha COOTBETCTBYHOLLMX JIMHUAX ONepaLmu.

M3 nonyyeHHOM CXxembl MOMKHO JIEFKO 3anucaTb
pacnpegefneHve cnyyYaliHOW BeAUYUHbI — KOJIMYECTBO
paboToCnoCcobHbIX OCHOBHbIX 3/IEMEHTOB.

0 1 2 3 4

im,z‘) 24:P(1,i) ip(o,i)

i=0 i=0

[ 5
2 PG | Y P2,
=0 i=0
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Torpa

6 5 4
E,= Z():P(S,i) +2 Z(;P(Z,i) +3 Z(;P(l,i) +

3
+4 3" P(0,i).
i=0

AHaNormyHo:
E = [PoptP12+P2+P33+Pas] + 2[Po1+P11+P21+P3,+Pg3] +
+3[Poo+P10+Py0+P31+P4s] + 4[P3g+Pas] + 5Pyg;

i+1

Es= [iP(l,i)+Z4:P(i,i+2)]+2 iZP(i,j),

i=2 j=0
4 1 4
Ea= Y PG +2(1-D.% PG, j));
i=0 j=0i=0
Es = El5 - E4,rneE 15 - cpegHee KonmyecTso HepaboTo-

CNOCOBHbIX 3N1EMEHTOB U

Ne 1 (479),2011

4 4 4 4
EL= D PG +2 Y P,2)+3 Y. P(,3)+4 > P(i,4) +
i=0 i=0 =1

i=0
4 4
+5 > P(i,5)+6 Y P(i,6) + 7P(4,7).
i=2 i=3

[anee oyeBngHo, uto Eg=E;, E;=2-E5, Eg=E4, Eg
=2-Es.

MoacTaBnAaa nosyyeHHble 3HadyeHua E; (i= 1,_9) B (2),
MOHO OnpeaennTb 3KOHOMMYECKYD 3dpdeKTUBHOCTb
bYHKLMOHMPOBAHMA Mcciegyemon cuctembl (m=4, n=3,
k=r=2) ana 3agaHHbIX napametpos o,B,A,Uu. HeTpyaHo
BUAETb, YTO, MMEA BO3MOMKHOCTb BbIYUCAUTL 3IKOHO-
MMYECKYLO 3GDEKTUBHOCTb CUCTEMbI, Mbl MOYKEM PELLATb
3afa4yy OMNTUMM3ALMM CUCTEMbI MO BXOAHbIM (ynpas-
NAEMbIM) MapameTpam.

MocTpoeHHasa moaenb peannsoBaHa B cpege Matlab.
3KcneprMMeHTabHble BXOAHbIE AaHHbIE:

a B A p C1 C2 G

Cy Cs Cs Cy Cg Cq

0,01 00011 0,1 10 2 0

-3 -3 -5 -1 -15 -3

B pesynbTate BbluMcneHus nonydaem F(4,3,2,2) =
30.1572. Ha ctonbukosol guarpamme (puc.3) unsob-
pa)keHa BeNMYMHA 3HAYEHWIA KOMMOHEHTOB BeKTopa P.
[narpamma yKasbiBaeT Ha CTabuabHyl0 paboTy OCHOB-
HbIX 3/1emeHTOB. EcanM cpegu BXOOHbIX MapameTpoB
M3MeHUTb 3HaveHne a=0,01 Ha o=0,1 (T.e. HaAEXKHOCTb

0.7

10 15 20 25 30 35

Puc. 3. inarpamma senunumHbl P, (a=0,01)

3. 3AK/TOMEHUE

MoCcTpoeHNe MOZENN CUCTEMBI He SABNSETCA CamMo-
uenbto. MocTpoeHHas mogenb ABNAETCA MNLWb CPeACTBOM
AN NpoBefeHVA 3KCNEePUMEHTOB; onpeaeneHusn, npak-
TUYECKM 3HAYMMbIX, PA3/IMYHBIX BbIXOAHbIX MapameTpos;
aHanu3a QGYHKLMOHUPOBAHUA CUCTEMbI A1 Pas/IUYHBIX
BXOAHbIX MapameTpos M T.4. Kak npumep, Mcrnonb3ys
NMOCTPOEHHYIO MOAE/Nb U KAapTy COCTOAHWUM CUCTEMbI, B
CTaTbe PacCMOTPEH BOMPOC BbIYUCAEHWNA SKOHOMUYECKOM
3GPEeKTMBHOCTU CUCTEMbl, @ TaK¥Ke MOCTPOEeHbl Aua-

paboTbl OCHABHbIX 3/1€MEHTOB YXYALWMWTb Ha NOPALOK), TO
B pesesbTaTe pacyétos nonyuum F(4,3,2,2) = -31.9787
(T.e. cuctema pabotaeT Ha ybbinb), a Anarpamma (puc. 4)
YKa3blBaeT Ha pe3Koe yxyaweHue cTabunbHoCTM paboTbl
OCHaBHbIX 3/1eMEHTOB.

0.25

0.2 4
0.15+ 4
0.1r b
0.05 I| 4
0 m L
5 20 25 30

0 5 10 1 35

Puc. 4. Inarpamma Besmuunsl P, (a=0,1)

rPamMmMbl, KOTOpPbIe OTPa*KakoT nosBeaeHUe CUCTEMbI MpPU
Pa3HbIX BXOAHbIX NapameTpax.
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UDC 519.2
CREATION OF MODEL AND ANALYSIS OF SYSTEM M/M/4+3

G. Amilakhvari, D. Gulua, G. Pipia
Department of mathematics, Georgian Technical University, 77, Kostava str, Thilisi, 0175, Georgia

Resume: There is researched stand-by technical system with two operation types (replacement and renewal). By
renewal and replacement process are occupied two by two organs. Replacement and renewal time — exponentially
distributed random variables. For final probabilities of a state of system, by means of the mnemonic circuit, the linear
algebraic system of equations is written down. There is defined economic efficiency of functioning of system.

Key words: stand-by system of queuing; reservation; replascement; reneval; economic efficiency; mnemonic cir-
cuit.
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UDC 621.397.13

THE ANALYSIS OF DYNAMIC SYSTEM OF FREQUENCY CARDIORHYTHM ON THE BASIS OF THE
COMPUTER VISUALIZED METHODS

I. Chkheidze, M. Berishvili, L. Tokadze

Department of engineering cybernetics and instrument making, Georgian Technical University, 77, Kostava str, Thilisi,
0175, Georgia

Resume: There are considered graphic methods of research of dynamic system of cardiorhythm, which demon-
strate a difference in change of indicators for healthy and sick patients. Research of dynamics of frequency of cardir-
hythm has shown, that application of the presented methods allows to carry out the analysis of properties of medical
and biologic system and the visualized character of the algorithms realized in package MathCad, considerably taimes
understanding of features of dynamic behaviour of system, his perception and will help doctors with the establish-
ment of the objective diagnosis.

Key words: MathCad program; frequency of cardirhythm; chaos-gram; Hurst's indicator; time-frequency repre-
sentation.

YAK 621.397.13

AHANU3 AUHAMWYECKOW CUCTEMbI YACTOTbI KAPAMOPUTMA HA OCHOBE
KOMMbIOTEPHbLIX BU3YAJIUSUPOBAHHbIX METO0B

Yxenpse U.M., bepuwisunn M.T., Tokagse J1.LL.

[enapTaMeHT UHKEeHePHOMN KMbepHETUKM U NPUBopOCTpoeHus, MPy3MHCKMIA TEXHMYECKUIA yHuBepcuTeT, Mpysus, 0175,
Téunucu, yn. Kocraea, 77

Pe3tome: PaccmoTpeHbl rpaduyeckme MeToabl UCCNefoBaHNA AMHAMUYECKON CUCTEMbI KapAMOPUTMOB, KOTOPbIE
HarNa4HO TMOKa3blBalOT PasHMLY B M3MEHEeHWW MoKasaTeneil [ANs 340poBOro M HONbHOrO MauMeHToB. AHanu3
OVHAMMKM 4acToTbl  KapAMOPUTMAa MOKasas, YTo NPUMEHEeHMe MpeacTaB/eHHbIX MEeTOL0B MO3BO/IAET MPOBecTU
3¢PEeKTMBHO aHaNU3 CBOWCTB MeOMKO-OMONOrMYECKOM CUCTEMDbI, a BW3Ya/M3UPOBAHHLINA XapaKTep anropuTMos,
peannsoBaHHbIX B NakeTe MathCad, 3HauMTeNbHO ynpoLLaeT NOHUMaHMe 0COBeHHOCTEN ANMHAMMYECKOro NoBeAeHNs
CUCTEMbI, €ro BOCMPUATUA U NMOMOXKET Bpayam B YCTaHOB/IEHUM OBBEKTUBHOIO AMarHosa.

KiaroueBrle cioBa: MathCad nporpamma; yactoTa KapAMOpUTMa; XaocrpaMma; nokasaTenb XepcTa; YacToTHO-
BpEMeHHOoe npeacTaB/eHue.

domgdaaos sbodgdooe 19.11.10
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YAK 515.17
O NTAKYHAPHbIX PAAAX NANJTACA HA COEPE

C.b. Tonypusa*, B.B. Xouonasa**

Ne 1 (479),2011

[JenapTaMeHT maTemaTuKn, FPy3UHCKUIA TEXHUYECKUI YyHMBepcuTeT, Mpy3ua, 0175, Téunucu, yn. Kocrasa 77

E-mail: topur@list.ru, lado 54@mail.ru

Pe3tome: M3yyeH BONpPoOC CXOAMMOCTU laKyHapHOro
psaga Jlannaca Ha coepe. YCTaHOB/IEHO, YTO Takne pagbl
B CMbIC/IE CXOAMMOCTU CUABbHO OT/INYALOTCA OT OBbIYHbIX
pagoB Jlannaca Ha cdepe (rae HeT «nakyH»). Tak,
Hanpumep, B MNpeacTaBleHHON paboTe AoKasblBaeTcs,
YTO eCcNn NakyHapHbli pag Jlannaca ectb pag ®dypbe, TO
OH CXOOMTCA MOYTU BCHOAY, TOrAa Kak A/1A OOblYHbIX
papos ®Pypbe-/lannaca ero 4e3apoBCKUE CpesHMe MOTyT
pacxoamuTbCs MOYTM BCIOAY NPU KPUTUYECKOM MOKa-
3aTene.

KnioueBble cnosa: psg Jlannaca Ha coepe; pag,
dypbe-Slannaca; nakyHapHble pagbl; CXOAUMOCTb; CYyM-
MWPYEMOCTb; NOSIMHOM JleKaHapa; MHOrouseHbl Ferex-
bayapa.

1. BBEAEHUE

Teopua NaKyHapHOro TPUIOHOMETPUYECKOro pAda
M3yyeHa Becbma MNOJIHO. YCTAHOB/IEHO, YTO TaKue pAapbl
06/1a4at0T MHOTMMW CBOMCTBaMM, CUAbHO OTAMYAIOLLN-
MW MX OT 0BbIYHbIX TOUFOHOMETPUYECKMX PAAOB (rae HeTt
«NakyH»). Tak, HanpuMmep, ecau NaKkyHapHbIA pAag ecTb
pag, Pypbe, TO OH CXOAMUTCA MOYTM BCloAy (TOraa Kak
06bIuHbIN pag Pypbe MOXKeT BCoAY pacxoamTbes).

Llenbto HacTosAwel paboTbl ABASETCA UCCienoBaHUe
CXOAMMOCTM NaKyHapHoro psaa Jlannaca Ha cdepe.

2. OCHOBHAA YACTb

OBO3HAYEHWA, ONMPEAENEHUA N
M3BECTHbIE ®AKTbI
R* —k — mepHoe eBKAMAOBO npocTpaHcTeo (k=
=1,2,3,-); x=(X,%,...,.%,), Y=, Vys-.-» ¥, )— TOU-
Ku (BekTOpbl) npocTtpaHcTsa R*; (p,3,%,...8 ,,9)-

chepuyeckne KoopauHaThbl X=(X,%,....,%,) ;

k
(x,y) = inyi — CKa/ziApHoOe npounsseaeHne BEKTOPOB U3

i=1

TOYKHN

RY; |x|=\/(x,X)—,u,ana BEKTOpa  X; K
:{XIXERk;|x|=1}—e,u,MHMqHaﬂ chepa, a S""1| - ee

nnowaap; L, (S'), 1<p<o (LI(S"’I)zL(Sk’I))—
NPOCTPAHCTBO (YHKLMIA, onpeaeneHHbix Ha S u
WMHTErpuMpyemMmbiX B p-Oi CTEMEHU C 0OblYHOW HOpPMOL;

C(S"")— npoctpaHcTBo  HenpepbiBHbIX  YHKLWIA,
onpeaeneHHbix Ha S*.

k-1
Ecam xeS8", 10 B chepuyeckux KoopauHaTtax
byaem ee obosHauatb Tak: x(4,9%,...,9 ,,¢). Nyctb

x(8,9,...

S*'. O6o3sHauum yvepes Y Yron mexay paguycamu,

Sas) My, 8,,¢) —Toukn 13

NPOBeAEHHbIMM M3 LieHTPa LWAPOBOM MOBEPXHOCTU K
TOYKaM X U y. JIErKO 3aMeTUTb, 4TO
(x,y)=cosy =cos cos ¥ +
+sin 4 cos 4, sin g cos S +---+
+sin g sin Y, ---sin Y, _, cos o x
xsin$'sin Y, ---sinJ_, cos @’ +
+sin g sin g, ---sin J,_, sin px
xsin$'sin P ---sin J,_, sing’.
Ecim & =0,10 y=49'.
Pagom Jlannaca B npocTpaHcTee R3
pag BuAa

Ha3biBaeTCA

<N
Z[Eaij(cos 9+

j=0
J
+ZPj’" (cos I, , cosmp+ B, , sinmp) |, (1)
m=1

rae a;,, a;, W

Jom Jum

— nocTosiHHble uucna, P (x)—
0bbidHble, @ P"(x)— npucoeanHeHHbie NoanHOMbI Jle-
KaHapa,

d" P, (cos9)

(d cos )"

Paa (1) TakKe HasbiBaeTcA pagom  cdepuyeckux
rapmoHuK. KoHeyHaa cymma

P (cos3) =

1
Y,(9.0) =S, P (cos 9)+

J
+Z P! (cos9)(a;, cosmp+ B, sinmp)  (2)

m=1
Ha3blBaeTCA MOBEPXHOCTHOM cdHepuyecKolr rapMoHUKOM
cTeneHu j unu coepurdeckon dpyHKUMeN nopaaka j.
KomnnekcHaa ¢opma psaga (1) umeet sug,

j
Z Z yj’nf;‘.'”‘(cos e, (3)

w
J=0 m==j
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roe
1 .
Vim :E(Q/,m _lﬁ,‘,m) ’
a_,=a;, (m>0), ﬂj,o =0, ﬂjﬁm = —,Bj,m (m>0).
Nycte  feL(S*") (echu HekoTopas ¢yHKumA f

o -1
3a/jaHa Ha eauHKuYHOI chepe S*', To Byaem cuntath ee

2z

. P '271 T
B, =2 L U= i mpdo] £(8.0)P7 (cos 9)sin 94,
0 0

_2j+1.(j—m)!
M2 (Am)ly
j=0,12,... m=0,1,2,---,],
2 (j+m)!
j=12,... m=12,---,].
7’]’,»1:7/‘,7”1:

2z

4

j cos m;odgoj £(9,9)P!" (cos $)sin 99,
0
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NPOAO/IMEHHOW Ha BCE MPOCTPAHCTBO, 38 UCKNOUYEHMEM
HyNA M GEeCKOHEeYHOCTM Takum o06pasom, 4YTO OHa
OCTaeTcs NOCTOAHHOM Ha /lyyax, BbIXOAAWMX M3 Hauyana
KoopAauHaT). Pag (1) HasbiBaeTca pagom dypbe-/lannaca
byHRUMM f, ecnn

(4)

1 .
E(a/’,m =)=

. P ' ) 4
_ 2+l G=lme j e dp j £(9,0)P" (cos $)sin 9d 9,
0

(J+ImDty
j=0,12,...;

Ecwm «;,, v 5,-,»« onpegeneHbl paBeHcTBamu (4), To
nerko nokasatb, uto Y,(J,¢), onpesensemasn paseHcT-
BOM (2), npumert Bug, (cm. [1], ctp. 143, [2] cTp. 152, [3], cTp.
495, [4], cTp. 57)

2'+1ﬁ2” !/ ’ . ! ! ’
V(9.0)="2= [ [ (5.0)P, (cos)sin Sd 9 dy
00

T

roe
cosy = cosdcosd +sinPsin ' cos(p—@') .

B panbHeiwem pag  dypbe-flannaca  GyHKUMM

f € L(S*) 6yaem paccmaTpusaTh B BUae

1 & .. . F
ﬂamfggaﬁny

2z
x j f(9,9)P,(cos y)sin $dFdy' . (5)
0

Tenepb BBegem noHatve paga Odypbe-flannaca B
npoctpaHctee R*(k >3).

Mycte f € L(S*") Ee pagom ®ypbe-lannaca Hasbi-

saecs pa
SUf0 =3V (f5), (6)

roe "~

v = O [ R el 005 ), )

(n=aLL~o,z=5§3,

(cm. [5], cTp. 206, [6], cTp. 159).

m=0,+1,42,---, %] .

ds*™ (y)—anement naowaam
S dS* " =sin*? §sin 7 G, -
...d8 _,do.

A
®yHKuMKM P’ () HasblBaloTCA MHOrousieHaMmn FereH-

NoBEpPXHOCTH
sind,_,d3d9,

bayspa (cm. [7], ctp. 177), uan ynbTpacdepruyecknmm
MHorouneHammn (cm. [8], ctp. 94, [2], cTp. 247) un
onpeaenatoTcA U3 PasNoKeHus

(A=2ht+h*)* =D PH(nh" .
n=0
YacTuuHble cymmbl paga (6) o6o3HaumMm Tak:
S,(f30)= Y ¥ (f:%).
k=0
Pag (6) Ha3biBaeTCA cymmupyembim mMeTogom Abens
k S, ecnn
limU(f3r,x) =S,
roe
U(f5r,x) = Y (30 1"

n=0
CnpaBeanBbl CieaytolLme Teopembl:
Teopema A. Ecrn [ e C(S*™"), To paBHOMepHO Ha
Sk*l
im U(f5r,x) = f(x)
rol-
(cm. [9], cTp. 147).
Teopema B. Ecnn [ € L(S*™"), To noutn scrogy Ha
Sk*l
ImU(f37,x) = f(x)
r—l=
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(cm. [9], cTp. 110).
Teopema C. Ecm feL,(S*"), To ana noboro
a>0
limo, (f5x) = f(x)
nout scrogy Ha S*', rae o“(f;x)- Yesaposckue
(C,a ) cpegHue paga (6) (cm. [9], cTp. 249).
FoBOPAT, 4YTO BO3pacTalOWAn MOCNELOBATENbHOCTb
HaTypanbHbIX Ynces
no<n, <-e<pmy <o
yaoBneTsopseT ycnosuio (L), ecam
| | 1
d—<to u Y —=0—|.
k=m nk nm
MocneaoBaTeNnbHOCTL {7, } Ha3bIBAETCA NaKYHaPHOI,
€C/IM cylecTByeT Takoe ¢ > 1, yto
nk+] _
—=2q (k=12-). (8)
ny
[lokasblBaeTca, YTO BCAKaA NaKyHapHas nocneno-
BaTeNbHOCTb yAOBAETBOPAET ycnosuio (L), HO He

obpatHo (cm. [10], cTp. 24 n 178).
Pan

SYA(f) (©)

Ha3bIBAETCA N1aKyHapHbIM, ecnn {n,} 0BPasyloT naky-
HapHYI0 NOCNeA0BaTeNbHOCTL. ECAM nocnefoBaTeNbHOCTL

{”k} yOO0BETBOPAET yc/i0BUiO (L), To byaem roBopuTs, 4TO

pAA (9) ectb (L) paa.

3. BCMOMOTATE/IbHbIE YTBEPXKAEHNA

Cnpaseanuea cnegyrowas

Nlemma 1. Ecnn 4MCiI0OBOWM NaKyHapHbIA pag Zav
v=0
cymmupyem no metogy Abens K HEKOTopomy unucay S, To
OH CX0AMTCA K TOMYy e umcny (cm. [11], cTp. 134).
[okasatenbcrBo. ycTb Nociefo0BaTeIbHOCTb {n i }
yA0BNeTBOpPAET yca0oBUio (8).
PaccmoTtpum

f(r)= ia\,r" =(- r)i Sr.

1
Myctb 7, =1——, NO YC/IOBUIO IEMMbI
n

f(rn):lZSv(l—lj S>Snpun—o.
n n

v=0
OTctoga cnepyer, 4To ecnum

6 =1§Sv[l—ljv Ly, (1—1}’ -
ny—o

n n
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=L0)+ L) (10)

TO
lim f,(r,)=S, limf,(r,)=0.
n—»o0 n—>00
Byaem npegnonarats, yto f(r) >0 (r >1-). 310
NpeAnonoXKeHne He OrpaHMUMBAET OBLLHOCTM, TaK Kak

ecan lim f(r) =S # 0, TO Mbl MOXKEM PAaCcCMOTPETb PAA,
r—l-

nepsblii YNeH KoToporo ectb  a,—S . fcHo, 4To ANA

Takoro paga

f(r)z(l—r)i(S‘,—S)r" =f(r)-S—>0, rorga

r—1-.
Mo ycnosuto
1 1Y
[ )=—>|1-—1 8, —>0;
e v=0 1y

1 -1 l v
N, )=—" I-— 1| S, —>0.

Ny v=0 Ny
PaccmoTpum pasHocTb (cm. (10)).

My <1 1 v
n fy (rnA+I )—n f, (r"k )= Z (1 ——J S, -

v=0 M

+n§jl 1_L VS _
v=ny nk+l '

-1 v
=o(n, _nk)+S,1k Z (I_Lj =

v=m g
=0(n,, —n, )Snk .
N3 (11) umeem
S,,A Oy, —n) =o(n, —ny).

(11)

OTKyaa cnegyet yto }im Snk =0.Ymour.a.
—>©

Nemma 2. Ecom f €L, (S*"), Torpa cxoautes pag,

S [ [0 ds*

v=0 gkl

JAokasartenbcrso. Mmeem

2

|£ )=, (f5%)

izw"") :‘f(x)_;yf(f;x)

L (s

= [ SAds* @)~

-2 | f(x)[ix,‘“(f;x>}dsk"<x)+
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v=0

+ j | {Z YA x)} ds* (x) =

j S (@) -2 3 [ FEY (fdS () +

v=0 gk-1

S [ [r]

v=0 gk-1

as' ' (x). (12)

B cuny paseHcTBa (7) umeem

j[Yﬂ(f ] dst (x) =
= j (Y2030 | (f32)dS* ™ (x) =

_T(A)r+2)

YA(f;x)x
s J (f5x)

Skfl

X{ f P/ T(x, »1f (»)dS “(y)} ds* ™ (x) =

- {F(l)(v +)

2 ,[ YAf ;x)R;‘[(xzy)]dSk'l(X)}f (»ds*(y) =

gk

= [ FOY (f30)d8* (), (13)

TaK Kak (cm. [1], cTp. 141):
YA (fiy) = W
SRR IS CR TP
U3 (12) n (13S) 7nonyqaeM:

1) =S,(f50; o, =
j £ ds @)= [ r@Y/ (fi0ds" " () =

v=0 gk-1

jf 0ds* (0 -3 [ [YA(fi0] ds* (x).

v=0 gk-1

OTcro,a,a CneayeT, YTo CXOAMNTCA pASg,

S [T d

v=0 gk-1

Sk 1()

M3 3TOro cnepyer TakXKe, 4YTO NOYTU BCOAY Ha S
CXoAMUTCA pAL,
Y[r o]
v=0
Ytou T.A4.

4. OCHOBHDbIE PE3Y/IbTATbI
CnpaBeanusbl creaytolie Teopembl:
Teopema 1. Ecam pag OPypoe-lannaca (9) ectb

o k-1
NaKyHapHbilii, TO OH CXOAWTCA NOYTH BClogy Ha S
CnpaBeannBOCTb 3TON Teopembl cnesyeT u3 nemmbl 1
M Teopembl B.
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Teopema 2. Ecnu nakyHapHbii pag (9) ectb psg
dypbe OT HenpepbiBHOM GYHKLMKM, TO OH CXOAMUTCA

paBHOMepHo Ha S* .

CnpaBea/IMBOCTb 3TOM TEOPEMbI BbITEKAET U3 IeMMbl 1
M Teopembl A.

Teopema 3. lycTb 1, —nocnenoBaTeNbHOCTb, YA0B-

neteopAowan ycnosuo (L) n f € LZ(S"") . Torga noutn
scroay Ha S
lim$, (3x)= /().

JAokasatenbctBo. B cuny Teopembl C  anA
[0Ka3aTeNbCTBa TEOPEMbI 4OCTAaTOYHO ybeamTbea, YTo

lim[ S, (f:0)-0, (f1x)]= (14)

k-1
no4yTn BCrOAYy Ha S [na aToro A4OCTaTOYHO MOKa3aTh,
4yTo

0 2

>[5, (fs90-0, (f3)] dS* (x) <+ (15)
v=1 gk

no Tteopeme Jlebera 6yner umeTb MmecTo
pAAa

S5, (f0)-0, (fi9)].

v=1
OTclofa v cnenyet paBeHcTBo (14).
MNTaK, nokaxem cxogumocTb paga (15). Umeem

5,000,390 = 3V (f) -

n V 4 n v 4
= Y (f3x) =) — Y (f;x).
Z( nﬂj‘(f )= )
M3 3TOro paseHcTBa Noayyaem

[ [, (fi0-0, (fi0)] ds*"(x)=

Slffl

Sty [ usfa

OugeHUM cymmy nepBblx P uneHos paga (15). Umeem

Y [ [S,.(f:0-0, (£ ds™ () =

v=1 Sl(fl

=Z{Z JIRAGRIES 1<x)}

v ,1( D7

<z > [ [ as .

v=1 v Jj= 1 Sk—l

Toraa
CXOAMMOCTb noyTH Betogy Ha S*'

(16)

Bsegem obo3HayeHus
. 2 ke
= j (Y (fi0] ds ™ (x).
Skfl

Nmeem

L ] 1
2 b=y S 22/”/

2
=11, = nl J=1 1y =i
1 n,
Z H; +—Z,u/ +_ z M+
nz J=m+1 ns =1 3 J=m+1
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Zm

n3 J=n,+l
1
L3k 5 et 3 -
}’lp j=1 p J=n+1 p J=n,+1
Z 53 ﬂ,Z
V= J=m+l1 v=2 N v
Hp 1
vt 3 @
J=n,,+ n,
Ho nocnenoBatTesibHOCTb {I’lt} yAosneTsopAeT

ycnoswuto (L), nostomy m {nf} Takxke (cm. [10], cTp. 24), a

notomy

ZLZ<£, C =const . (18)

&1 <& | <&
C " . —_— . e — . =
< [an K +,-:Zn:l+1n§ Hy+ +,:§1+1 - ﬂJJ
r1 n;
Czn—z Z |, ny=0.
i=1 1%

J=n_+1
ZE] onpeaeneHnAa lLl]- nmeem

S w3 [[(n]ast . 1)

J=n_+1 J=ni+1 gkl

M3 (17) n (19) nonyyaem

ﬁn%nZvﬂﬁCf > [ [} (0] ds* )=

v=l T4, j=1 i=l j=ni_+1 gk-1

n, )
=y [ [ (o] ds @) (20)
i=l gkl
npu ntobom P.
B cuny nemmbl 2 wu3 (16) u (20) nonyvaem
CNpaBeaIMBOCTb TeEOpeMbI 3.
Cneacrteue. Ecau n, ecTb NaKyHapHaA

nocnegosatenbHocts M f € L,(S*"), To noutn scroay
k-1
Ha S

limS, (f;x)=f(x).

1
PaccmoTpum pag (9) 8 R, T.e. 4 =E. MycTb

H(.8.0)= 3 3 7, P (cosd)e™

j=w m=-n;

Nemma 3. Ecm E(E < S*)— MHOXeCTBO NO/OXM-
Te/IbHOW Mepbl, TO MOXHO BbI6PaTbh TaKoe HaTypasbHOe
uncno Vv, (3asucAwee Tonbko oT £ u g, rae q -

MOCTOAHHAA onpeaensemas HepaBeHcTBOM (8) M
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¢duKcHMpoBaHHble yucna a, b (a>0, b>0), yto ans

noboro HatypanbHoro uncna v, (v, >Vv,) MMeeT mecTo

HepaBeHCTBO
b 4r (nAmDYy o p
alEIZZ — 1V m
j V m:*)l Zn/ +1 (n/_ | m |)

< IHZ(V13V2519>¢)dS <
E

2

4z (n+|m))! o

2n,+1(n,—|m|)!

n;,m

<b|E]Y Y

Jj=w m=—n;

1
Teopema 4. Ecan pag (9) (/’L:E, CM.(S)j cym-

mupyem metogom (C,1) Ha MmHoxectse E(EcS%)
NOIOXKUTENbHOMN Mepbl, TO
(n;+[m])!

© 1
z Z 2n,+1 (n,—|ml)

Jj=0 m=— n;
Dokasatenbcrgo. Myctb V, BbibpaH TaK, 4To UMeeT

2
<0,

(22)

‘ n;,m

mecTo (21). C gpyroii CTOPOHbI,
HW,v,,3,0)=S8, (f;3,9)=S, (f;%9). (23)
B cuny nemmbl 1, S (f;%@) cxoautca Ha MHO-
»ecTBe E, N03aTOMy cyliecTByeT MHoxecTBo  F(F < §%)

NONOMKUTENLHOW Mepbl M uYMcno M, ANs  KOTOPbIX
yactHble cymmbl S, (f53,¢) yA0BNETBOPAIOT YCAOBUAM

|S,(/:9.9)| <M (24)
paBHomepHo no ($,p)e F (veN). U3 (23) u (24)
nmeem

|H(,,v,.8,0)| <2M

paBHomepHo no ($,¢)e F, v, (v, >v,)C . MNostomy B
cuny (21) ans seex v, (v, >v,) nonydyaem
noZ 4 n;+|mi)! 2
AVID 3 YA LA PV
iSm—, 2n +1 (n,=|m "

Ecnv B 3TOM HepaBeHcTBe nepeiaem K npeaeny npu
v, —> 00, MONYYUM

(n+mDl | p

|
Z zZn +1 (n,—|ml)

Jj=v m=-
OTctoga 1 nonydyaetca (22). Teopema goKasaHa.

‘ n;,m

3. 3AKJIOHEHUE

Takum 06pa3som, [0Ka3aHO, YTO eC/M NaKyHapHbIN
pag, Nlannaca ecTb pagd dypbe, TO OH CXOAMTCA NOYTU
BCloay.
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UDC 515.17

ABOUT LACUNAR LAPLACE SERIES ON THE SPHERE

S. Topuria, V. Khocholava

Department of mathematics, Georgian Technical University, 77, Kostava str, Thilisi, 0175, Georgia

Resume: There is studied the question of convergence and summability of Laplace lacunar series on the sphere.
There is established, that such series more differ in the sense of convergence from ordinary Laplace series (where
there are no lacunas) on a sphere. In particular, it is proved, that if Laplace lacunar series is Fourier series, it con-
verges almost everywhere, whereas for ordinary Fourier-Laplace series their Cesarian means may diverge almost eve-
rywhere for a critical index.

Key words: Laplace series on the sphere; Fourier-Laplace series; lacunary series; convergence; summation; Ge-
genbauers polynomials; Legendres polynomials.

Ilpunamo k newamu 27.09.10
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UDC 621.397.13
INTELLECTUAL SYSTEM OF ESTIMATION OF STUDYING PROCESS QUALITY
l. Zedginidze, T. Menabde

Department of engineering cybernetics and instrument-making, Georgian Technical University, 77, Kostava str, Thilisi,
0175, Georgia

Resume: There is offered methods of analysis of studying process quality, privately planning of X, S, NP controlling
maps given us oportunity to display so called “weak ring” operatively and fulfill correction of teaching methods,
changing studying material sequence, content and etc. With consideration of this the presented analysis gives us op-
portunity to estimate objectively work of teachers, departments and dean’s offices.

Key words: controlling map; regulation borders; quality parameters.

YK 621.397.13
MHTENNEKTYAJIbHAA CUCTEMA OLUEHKWU KAYECTBA YYEBHOI'O NMPOLECCA
3earuHuase WU.l., MeHabae T.P.

[enapTaMeHT NHKeHepHOMN KMbepHETUKN U NpUbopocTpoeHus, Mpy3MHCKMIA TEXHUYECKUIA yHUBepcuTeT, Mpysus, 0175,
Téunucu, yn. Kocraea, 77

Pestome: MNpepnokeHHas MeTOAMKA aHaNM3a KayecTBa yyebHOro npouecca, a MMeHHo noctpoeHue X, S, NP
KOHTPOANbHbLIX KapT MNO3BOAAET ONepaTUMBHO BbIABUTL «cnaboe 3BEHO» U NPOU3BECTUM KOPPEKLMIO METOAMKM
npenogasaHna, U3MEHUTb COAEPNKAHME UM NOCNeA0BaTeNbHOCTb U3N0KEHMA y4ebHOro maTtepuana v 1.4. Hapagy ¢
3TMM NpeACTaBAEHHbIA aHaNU3 No3BONAET AaTb bonee 0O6BEKTMBHYIO OLEHKY paboTbl npenogasatens, Kadeapbl,
[AeKaHarTa.

KurroueBbie CJIOBa: KOHTPOJIbHbBIE KapTbl; FPaHMLbl PEryIMpoBaHMA; NapaMeTpbl KadecTsa.

domgdaeos sbsdgdwooe 19.11.10
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UDC 621.828
DIFFERENTIAL EQUATIONS OF ADDITIONAL FREE MOTION OF OPTIMUM BRAKE LEVER
TRANSMISSION

G. Sharashenidze, P. Kurtanidze, N. Mgebrishvili, T. Dundua, S. Sharashenidze
Department of transport, Georgian Technical University, 77, Kostava str, Tbilisi, 0175, Georgia

Resume: For the purpose of research of real dynamical parameters of optimum brake lever transfer of carriages
in the work are generated the differential equations of additional free motion of this transmission. There is applied
the dynamic model of optimum transfer with clearances in hinged connections. The differential equations of addition-
al motions are made concerning the variable angular and linear generalized co-ordinates. The system of differential
equations of additional movement with consideration of operating external forces, deterioration and clearances of
hinged connection elements, and also variable kinematic parameters are received.

Key words: free movement; clearance; deterioration; generalized co-ordinate; differential equation.

YAK 621.828

ONOPEPEHUUANIbHLIE YPABHEHUA OBABOYHOIO CBOOA4HOIO ABUXXEHUA
ONTUMA/IbHON TOPMO3HOWM PbIYAXXHOW NEPEOAYMN

Wapawenugse I.C.*, Kypranugaze N.P., Mre6puwsunm H.H., AyHaya T.0xK., LWapawexnuase C.T.
JenapTameHT TpaHcnopTa, Mpy3uHCKMIA TeEXHMYECKUI yHmuBepcuTeT, Mpysua, 0175, Téunucwm, yn. Koctasa, 77

Pestome: C uenblo vccneoBaHusa peasbHbIX AMHAMUUYECKUX MapamMeTpoB ONTUMAsIbHON TOPMO3HOW PbIYasKHOW
nepesayyM naccaXXMpCKMX BaroHoB, B paboTe paspaboTaHbl AuddepeHumanbHble ypaBHeHWUA [06aBOYHOTO
cBOHOZHOIO ABUKEHWA 3TOM Nepesayn. Mcnonb3oBaHa AMHAMUYECKas MOLENb ONTUMAIbHOW Nepesaym Cc 3a30pamu B
LWAPHMPHbIX coeauHeHusx. OuobdepeHumanbHble ypaBHeHWs A06aBOYHOrO ABWMMKEHMSA COCTaBNEHbl OTHOCUTE/IbHO
nepemMeHHbIX YrN0BbIX U NMHENHbIX 0606LWEeHHbIX KoopanHaT. MonyyeHa cucTema avdbdepeHumanbHbIX YpaBHEHWU
[06ABOYHOTO [ABWMKEHUA C Yy4eTOM [AeWCTBYIOLWMX BLUEWHMX CWA, M3HOCA W YAAPOB 3/1€EMEHTOB LUAPHUPHbIX
COEAMHEHMIA, @ TAKKe NepeMEeHHbIX KNHEMATUYECKMX NMapaMeTpos.

KnaroueBsie cioBa: csoboaHoe AsuxKeHue; 3a30p; M3HOC; 0606lieHHas KoopauHaTa; auddepeHumanbHoe
ypaBHeHue.

do@gdaeos sbsdgdwswe 23.07.10
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SOLUTION OF STRAIGHT GEOMETRICAL PROBLEM FOR FIVE LINK MECHANISM WITH TWO DE-

GREES OF FREEDOM
D. Tavkhelidze*, Z. Mchedlishvili, Z. Kublashvili

Department of transport, Georgian Technical University, 77, Kostava str, Tbilisi, 0175, Georgia

E-mail: d.tavkhelidze@gtu.ge

Resume: There is offered the solution of the straight
geometrical task for five link mechanism with two de-
grees of freedom. The solution of given problem is based
on usage of homogenous coordinates, where are obtained
set of couplers of curves. On the basis of equations of tra-
jectories are obtained also the equations for calculation of
values of speed and acceleration of the links of the me-
chanism. The calculations are differ from known methods
by simplicity and high performance, which would be use-
ful for programming actuators mounted in the joints of
the linkage.

Key words:
freedom; design of multilink mechanisms; curves of con-
necting rods.

five-link mechanism; two degrees of

1. INTRODUCTION

The five link mechanisms with two degrees of free-
dom are differ from other multibur mechanisms with one
degree of freedom with features allowing to obtain differ-
ent type of trajectories by output links, when lengths of
links remains constant. The said is very important for
technological machines, which during operation would
change movement of trajectory of the executive link. Be-
cause of movements of the output links are governed by
controllable actuators, of these kinds of mechanisms
would be attributed to mechanotric systems. At the same
time, as distinct from the mechanisms with one degree of
freedom, design of which depend on three geometrical
parameters, in case of the mechanism with two degree of
freedom, in order to solve the task of synthesis it is ne-
cessary to determine six said parameters. Here in spite of
the four geometrical parameters it is necessary to deter-
mine the initial state of input links, they are phase angle
and transmission ratio between the input links with tak-
ing into account of their direction of motion.

Extension of number of parameters for the mechan-
isms with two degrees of freedom is given rise to compli-
cation solution of the tasks of synthesis and analysis of
such type of mechanical systems.

There is given the solution of the problem of analysis
of the mentioned mechanical systems by usage of homo-
genous coordinates. The received equations of kinematics

are written in matrix form, that simplifies calculations of
kinematic parameters.

2. THE BODY OF THE ARTICLE

The design diagram of mechanical system with two
degrees of freedom, where the links are connected with
fifes class kinematic pairs is given on the Fig. 1. In order
to determine such kinematic parameters of the system as
coordinates of trajectories of the inputing link as well its
velocity and acceleration lets use the method of homo-
genous coordinates.

Fig. 1

In case when we have closed kinematic chain it is ne-
cessary, that the product of matrices of transition between
coupled coordination systems connected with all incom-
ing links will be equal to unit matrix

TOOTEDTEATENTOS _ g (1)

For simplification of calculation it is better, that a part
of matrices would be transferred to the right part of
equality. For this, the right and left parts of the first
equality should be multiplied on T inverse matrix T"”
from the left. The same operations should be repeated for
other matrices as well, which we want to transfer to the
right part so as to receive product of matrices of equal or
differing by one number on both parts of equality. As a
result we shall have

T7@IHTO04 _ p(2.3)p0.2) 00,1 ) )
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The matrix of transfer between of two sequential i-1 In our case we can reduce by one the series of matric-
and i plain coordinate systems will have the following es of transfer between neighboring links as a result of
general form: which we receive third series matrices the inverse matric-

1 0 0 0 es of which are equal to these matrices
=D _ liy cosgy —sing,,; 0 . 3)
0 sing,;, cosg,,; O
0 0 0 1
1 0 0 1 0 0
700 =11y cospy  —singyl; 7Y =1 cosp,,  —sing,|;
0 sing, cosgy 0 sing, cosgy
1 0 0 1 0 0
76D =, cosgy, —singy|; TW) =|l, cosg, —singg,l;
0 sing;, coses, 0 sing,; Ccos@y
1 0 0 1 0 0
7% = ly cos@oy —singy; T = lpcos@y  cosgy  singy|;
0 singy cos@y —lysing,, —sing, cos@y
1 0 0 1 0 0
12) _ . ) (23) _ .
TV =|~lcosp, cos@, singp,l|; T =|-l,cospy;  cosS@y;  singys||.
Lising, —sing, cosg, Lysing,; —sing,; CcoS@y
1 00
E=|0 1 0.
0 01

After multiplication of these matrixes we will have
1 0 0 1 0 0
TEITOD 1 cosgy,  —singy||x|ll, cosgy, —singy,|=

0 sing,; cos@y || [0 singy cosey

1 0 0
=\l +15co80u  cOS(P3+Ps0)  —SIN(Py3 + Puo)|-
lysin @y Sin(@y3 +@a9)  COS(Pa3 + Pag)

1 0 0 1 0 0
7@ITEDTOD i p COS@y; COS@y; Sin@y (x|l cosg, cosg, sing,|x
[ising,; —sing,; cos@y| | /sing, -—sing, coseg,
1 0 0

X|[lgcospy  cosgy  singy || =

—lpsingy,  —sing,, cosgy,
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1 0 0

==, cos @y3 =1 coS(@y; + Pr3) — Iy COS(Py1 + Pra + Pr3)  COS(Py +Pra +Pr3)  SIN(Py; + @iy +903)|-
Ly sin@ys +1 sin(@y, + ¢3) — 1 Sin(%l +@pn+ ¢’23) =sin(@y, + @ +@53)  cos(@y + @p + Pr3)

After multiplication of transfer matrices of five-link mechanism we have the following matrix equation:

1 0 0
L+l cospy  cos(u3 +¢49) —SIN(@y3 + Pyo)|| = 4
lysingyy  sin(g +@y)  COS(@g3+¢y)

1 0 0

==, cos @3 =1, coS(@; + Pr3) — Iy COS(Py + Py +Pr3)  COS(Py + Py +03)  SIN(Pyy + @ +03)]|-
Ly sin @y + 1 sin(@y, + ¢3) — [ sin ((/’01 T @ @3 ) —sin(@y, + @ +¢23)  cos(@y; + Ppp + P23)

The 4™ matrix equation of five-link mechanism blockage contains full information about parameters of link motion
characteristics. In order to determine relative and absolute displacement of links, the respective elements of left and
right parts of equation should be equated and receive system of algebraic equations, the solution of which will enable to
determine displacements of mechanism of links. If we differentiate the system of the received equations twice according
to time parameters we respectively get two systems of equations: first- for calculation of links velocities and the second
— for determination of links accelerations

Iy + 14 cos @3 = =1y COS(@y + Py3) — 1, COS @3 + 1y COS(@; + Pry + P23)
lysingyy =1, singy; +1; sin(¢12 +(P23)_10 Sin(("m + @+ (/’23) %)
sin((p43 + ¢’40) = —Sin((ﬂm + @+ (/’23)
c0s (@43 +P40) = cos(@o; + @12 + P23 )

Besides these equations system in order to solve the problem the condition should be added according to which the
sum of internal angles of any five link is equation to 3n

(”01+(¢12_”)+(¢23_”)+(¢34_”)+(94o:377 (6)
Po1 + Do+ Poz + P3y + Py =67

The members of the equations having sum argument of second and third equalities of system 5 should be separated,
equalities squared and summed. After transformations we get the following quadratic equation:

(413215 sin® g0 +445 (I, — 1 cos @y, ))0052 @34 —4AL (1, — 1y cos @y ) cOs @3y +

2 272 ;2 0
Where
A=1F 13 + 17 +12 =21yl cos @ + 21,1, cos gy — 21, cos((p(/) +(p40)
(/7(/) =67 -y ~Pa0
Lets introduce following additional notations:
B =413} sin” gy + 41} (14 — Iy cos @y ),
C =44l (1, 1y cospy)
D = A% 41315 sin® g,
Equation (7) is solved as follows:
~C++C*—4BD
CoSQy =—————— (®)
2B
~C++/C? ~4BD
@34 = arccos 2B
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From the first equation of system (5) we have:

Iy cos sy — 1y C05((/’34 + Py ) +h5+] COS(¢’1/ _‘/’34)
C0S 3 = ;
2

From where angle ¢; is defined:
14, €08 @34 —ly €08 (@34 + Py ) +15 +1 cos ((01/ — P )
h

)

@,3 = arccos

In order to define angle ¢,3 we use condition (6) and get:
Py =07 = Po1 = P23 = P34 — Pag
After defining of all angles we can determine radius vector of C point the origin will be in A point and its value de-
pends on two initial generalized coordinates:

(10)

e = 1¢ (P01 Pao)- (1)
Absolute velocity of the point is determined as the first derivative of its radius vector according time:
di_ Ore 'd(”Ol " Ore .d¢4o (12)

dt gy di gy di

In this formula:

0 0 . .
e _ uc; c - ucy; - are velocity analogs of point C (13)
P 049
d d
% =y, 5;0 = @y - are angular velocities of initial links.
After application of theses notations we shall have:
Ve = uc10p; +ucy0g (14)
In order to find the full speed it is necessary to find speed projections on axes X and Y:
dxe _ Oxc Ay N Ox¢ dpy _ Ox¢ -y + Ox¢ oy (15)
dt Oy dt  Opy dt Op Lo
dye _ Y Ay, + Y Aoy _ Y @y + Ve @0 (16)
dt 0@y dt Opy dit Ogy el
dxc I si L _6(012[ . . 56012] . . 17
= | ~hsm@y, 2s1n(¢)01+(p12) 251n(g001+¢712) o)+ ———— 2s1n(¢701+g012) Wy (17)
dt 5(001 a¢40
dyc _ o1, . 0P, . 18
— =1 cos gy +1 cos (o + @1y )+ —— 21 cos (@ + 1) | @y + 1y cos (o1 + @12 ) @49 (18)
dt Opo1 0P40

Full acceleration of point C is determined using the formula of arbitrary point mechanical system of many degrees

of freedom:

ac= Zarc ZZ—‘JM 4, (19)

dr* 8q, i=l j=I

When the system has two degrees of freedom we have:
i %q _or i+ or o
iT 4
P aq; oq, 94,

Projections of acceleration of point C on coordination axes are written as:

0 rc (% .. o .. o *r .. .,
49 + Gi6r |= =56 +2———GGr +—5 4> (20)
ZZI: 8q,5q, Z{c'? 104, D 0g104, oq;
After necessary substitutions we receive acceleration determining final formulas:
d*x ox ox *x o*x *x
2C =—C g ey + 2C oy, + C— 4,049 +_2C i 21)
dt 09y 0949 0@y 09010949 O0pa
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d’ye  Oyc c 2 Y 0 ye o
= &op t+ Eq0 T @) Wy Dy + 7 Wy (22)
dr* 0y 0¢4y o941 09010949 03,
dzxc { : . 0P, 0P,
=|—hsingy — L sin(@y + @, )— Lsin(@y + @12 ) | €01 + L sin(@y + @ra ) €40 —
e (00 +01) 222 i 1) 2+ 222 i+ 1)
oo, | &2
—| hcos@y, +1, COS(%l +¢12)[1+ iz ] -1 Sin(%l +¢’12)L212 a’gl - (23)
0Py o9y
Opi, | 09in .
=| L, cos(¢; + @1, [H— ——+hsin(@y + ¢, Wy Dy —
( ) 0Py ) 0P ( )6%16(040
o0, ) 82
D, . %
- L COS(¢01+€012){6 12] +1 Sm((/’m +¢’12) 212 a’fo
(20 (2}
d’y 0 0
2C = {11 €08 @y +1; cos @y + ¢12)+&12 cos (o1 + @12 )} Eo1 T Az Ly cos (o + P12 ) €40 —
dt 0Py 0P
o, : 82¢7
—| hisingy +1, Sin((/’m + 012 )[1 + 1 j - 005(%1 + (/712) 212 wgl - (24)
0Py o9y

3. CONCLUSION

The carrying out of examination of planar five link
linkage with two degrees of freedom was shown, that the
solution of analysis task of mentioned mechanisms with
given conditions by usage of the system of equations of
motion of input links would obtain large number of con-
necting rod curves that can be successfully used for dif-
ferent practical aims. The said feature of five link me-
chanisms could be used as for investigations of said me-
chanical systems as well for preliminary receipt of the
law of motion of actuators installed in the centers of rota-
tion of input links.
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UDC 621.828
ANALYSIS OF OPERATIONAL WORK OF BRAKE LEVERAGE TRANSMISSION ELEMENTS OF
THE CARS WITH TAKING INTO ACCOUNT DETERIORATIONS

G. Sharashenidze, T. Dundua, N. Mgebrishvili, P. Kurtanidzr, S. Sharashenidze
Department of transport, Georgian Technical University, 77, Kostava str, Thilisi, 0175, Georgia

Resume: There is created the mathematical research method of dependences of deterioration from car run on
the basis of the statistical analysis of the given hinged connection elements of brake leverage transmission. There is
considered the real scheme of transfer with taking into account of deterioration of elements. The probability of ele-
ments non-failure operational work is considered on a spectrum of hypergeometrical distribution. There is estabi-
lished the top limit of reliability and probability of non-failure operation. The received results graphically represent the
dependence of elements deterioration on the car run in case of different materials of these elements.

Key words: deterioration; operational work; probability of non-failure operation; car run; connection elements.

YOK 621.828

AHAIN3 3KCNNYATALMOHHOM PABOTbI 9/IEMEHTOB TOPMO3HOM PbIYAXKHOM
NEPEAAYUN BATOHA C YYETOM U3HOCA

Wapawenuagse I.C., AyHaya T.Ox., Mre6bpuwsunu H.H., Kyptanuase MN.P., Llapawexnugze C.T.

JenapTaMeHT TpaHcnopTa, Py3UHCKUIA TEXHUYECKUIA yHuBepcuTeT, Mpy3ua, 0175, Téunucu, yn. Kocraea, 77

Pe3tome: Ha ocHOBe CTaTUCTMYECKMX AAHHbIX 3/1EMEHTOB LWAPHUPHbLIX COeAUHEHWUI TOPMO3HOWM pPblYaXKHOM
nepegayvn B paboTe co3daH MaTeMaTMYECKMI MeTOZ MCCAef0oBaHMA 3aBMCMMOCTEM M3HOCa OT npobera BaroHa.
PaccmoTpeHa peasnbHan cxema nepeaaqn ¢ y4eToM M3HOCa 31eMEHTOB. BepoAaTHOCTb 6e30TKasHOM 3KCnayaTaLMOHHOM
paboTbl 3N1EMEHTOB PACCMOTPEHa MO CNeKTPY rMnepreoMeTpuyeckoro pacnpegeneHms u ¢opmyne 6UMHOMMUANbHOTO
pacnpegeneHusa. YCTaHOBAEHbl BEPXHUI Npeaen HageXHOCTU U BepPOATHOCTb 6e30TKasHoM paboTbl. MonyyeHHbIMK
pesynbTaTaMu rpapuyeckn n3obparkaeTcAa 3aBUCMMOCTb M3HOCA 3/1EMEHTOB OT npobera BaroHa B C/y4yae pasHbiX
MaTepuanoB 3TUX 3/1eMEHTOB.

KnaroueBrie ciioBa: wu3HOC; 3KcnayaTtauMoHHas paboTa; BepoATHOCTb 6e30TKa3HOM paboTbl; npober BaroHa;
3N1eMeHTbl COeAUHEHUN.
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UDC 69.002.51(075.32)
UP-GRADING OF EARTH-CUTTING MACHINE EXECUTIVE DEVICE
T. Bukhnikashvili, P. Bukhnikashvili

Department of mechanical engineering, Georgian Technical University, 77, Kostava str, Thilisi, 0175, Georgia

Resume: There is considered approved method of up-grading of earth-cutting machine executive device from re-
ceiving author's certificate for invention to its manufacturing application. With this purpose here are presented four
pattern instances, which will undoubtedly help the beginner mechanical engineers in their scientific activity at the ini-
tial stage.

Key words: ditcher; chain executive device; conic disk.

YAK 69.002.51(075.32)
MOAEPHU3ZALIUA PABOYNX OPTAHOB 3EMJIEPEXKYLLNX MALLUH

byxHukawsunuT.ll., bByxHukawsunum I.T.
JenapTameHT MaWKNHOCTPOeHUs, IPY3NHCKUI TEXHUYECKMI yHuBepcuTeT, Mpy3ua, 0175, Tounucu, yn. Koctaea, 77

Pe3stome: PaccmoTpeH anpobupoBaHHbI Cnocob moaepHM3aumm paboumx OpraHoOB 3eMNepexyLmX MaluH C
MOMEHTA NONYyYeHMsA aBTOPCKOro YA0CTOBEPEHNA Ha M30bpeTeHne 40 ero BHeApeHUa B Npon3BoacTeo. C 3TON Lenbto
B CTaTbe nNpwuBedeHbl YeTbipe 06pPa3UOBbIX MPUMEpa, O3HAKOM/IEHME C KOTOPbIMM, HECOMHEHHO, MNOMOMKET

Ha4YNHaWMM MalLWNHOCTPpOUTENAM B UX Haquoﬁ AeATeNbHOCTU Ha Ha4Ya/IbHOM 3Tane.

KiroueBrie cyoBa: KaHaBokonaTesb; LLENHOM paboumnii opraH; KOHYCHbIM AWCK.
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Resume: There is studyed possibility of creation of automatic switching sequence generation. There is considered

the model of corresponding expert system. There is analyzed the necessity of creating such an expert model. There is
shown the sequence of operator’s actions. Created model is realized on the basis of object oriented programming lan-

guage. There is shown the advantage of a used approach.
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MOZAENUPOBAHUE FEHEPALIUM NOCNEAOBATE/IbHOCTU NEPEKTFOYEHUIM HA

NOACTAHUUAX SHEPTOCUCTEMDbI
Kytatenagse P.l., Kobuawsunm A.A.

JlenapTameHT ynpaBaeHnsa SKOHOMUKOM U Bru3Hecom, MpPy3UHCKMIA TeXHUYEeCKuin yHuBepcuteT, Mpy3sus, 0175, Tounucwy,

yn. Kocrasa, 77

Pe3stome: M3ydyeHa BO3MOXHOCTb CO34aHMNA NOC/eA0BaTE/IbHOCTM aBTOMATUYECKUX nepeKmoquMPl. PaccmoTtpeHa

MOZle/lb COOTBETCTBYIOLLEM 3IKCMEPTHOM cucTembl. AHanM3MpyeTcd HeobXoAMMOCTb CO34aHMA TaKOM 3KCMepTHOM
mozenu. NoKkasaHa nociefoBaTeNbHOCTb AeiCcTBUI onepaTopa. Co3gaHHas Mogenb peasvM3npoBaHa Ha OCHOBE A3blKa
06bEKTHO-OPMEHTMPOBAHHOIO NMPOrPaMMMPOBAHUA. [TOKa3aHO NPEMMYLLECTBO NCMO/Ib30BAaHHOTO crocoba.

KaroueBbie ciosBa: 3KCNepTHaAa cuctema; npoayKUMOHHOE npaBuno; 6asa 3HaHuWiA; nocnenoBatesIbHOCTb

nepeKklYeHni.
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UDC 726.54
THE TEMPLE OF THE TRINITY IN KVEMO KHODASHENI

T. Shiukashvili
Department of social sciences, Georgian Technical University, 77, Kostava str, Thilisi, 0175, Georgia

Resume: There are 12 churches and several ruins of churches in Kvemo Khodasheni. Monuments of architecture
existing are not still studied there. Until now they don’t become the subject matter for any historian or fine art expert,
except the passports of monuments, composed by P. Kikacheishvili and A. Topuria in 1986 and 1993.

In so-called Kvemo Khodasheni “complex” is especially interesting the temple of the Trinity. This construction is
very injured. Nevertheless, the temple plan is seen well. It should be referred to the tri-church basilica, early samples
of which (7th century) are preserved in Georgia and don’t exist anywhere. This architectural theme, beginning from
the 7th century experiences certain evolution and as well as the basilica, basically keeps its actuality up to the 10th
century.

Adjustment of architectural composition of our research subject and its definite similarity with other monuments
preserved in Kakheti, allows to take 7" century for the lower time limit of the construction.

Key words: architecture; georgian; church; christian; kvemo Khodasheni.
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YAK 726.54
LUEPKOBb TPOULIbl B KBEMO XOAALLUEHU

Wuykawsunn T.b.
[enapTameHT 0bLecTBeHHbIX HayK, FPY3UHCKUI TeXHUUYECKUin yHusepcuter, Mpysus, 0175, Téunucn, yn. Kocrtasa, 77

Pe3tome: B KBemo XopalueHn coxpaHuMnocb 12 LepKBen M HEeCKONbKO OCTAHKOB LepKBel. CyliecTBylowme Tam
NaMATHUKM 3044€eCTBa He M3yyeHbl. OHM MO Cel AeHb He CTaau NPeaAMETOM BHUMAHMA KaKoro-anmbo UCTopuKa uam
MCKYCCTBOBEAA, €C/IN He CYMTATb NAcnopTbl MAMATHMKOB, cocTaBsieHHble B 1986 1 1993 roaax . Knkavewsmam un A.
Tonypwa.

B T.H. «<komnneKkce» KBemo XogalweHn ocobeHHO MHTepeceH xpam «Tpouubl». CTPOEHUE CUAbHO NOBPENKAEHO.
HecmoTp# Ha 3To, NpocmaTpmBaeTca NnaH Xxpama. Ero Heob6xoAMMO OTHECTU K TUNY TPEXLLEPKOBHOM 6a3nnnKKM, paHHWe
ob6pasupl Kotopoi (VI BeK) coxpaHuaucb B py3um M He BCTpedvatoTca H6o/blie HUrAe. ITa apXUTEKTYpHas Tema,
HaumHan c VIl BeKa, npeTepneBaeT onpesesieHHYI0 3BO/IIOLMIO U TaK e, KaK U 6a3nnnKka, B OCHOBHOM COXPaHAET CBOHO
aKTyaNbHOCTb A0 X Beka.

YTOYHEHME 3044ECKON KOMMO3UUMKM 06BbEKTA HALIero MCCAeL0BaHUA U ero onpenefieHHoe CXOACTBO C APYrMMMU
NaMATHUKAMM, COXPaHMBLUMMUCA B KaxeTun, faeT BO3IMOXKHOCTb NPUHATL VIl BEK 33 HUMKHIOIO BPEMEHHYIO FpaHuLy
CTpOUTENbCTBA.

KaroueBbie CJIOBA: apxuTeKTypa; rpy3uHCKMIA; LLePKOBb; XPUCTUAHCKUIA; KBeMo XoaalueHu.
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UDC 80

THE INTERNAL FORM OF PHRASEOLOGICAL UNIT, AS A MODEL OF SYMBOLIZATION AND
QUASYSTEREOTYPE SITUATION

N. Gamkrelidze

Department of foreign languages and communications, Georgian Technical University, 77, Kostava str, Thilisi, 0175,
Georgia

Resume: The Idiom is the best means as for display of an objective reality, and for rational and compact state-
ment. It economically expresses characteristic values and properties of various situations and is focused on a language
icon existing in the subject knowledge. The idiom is necessary for considering as means of creation of a language pic-
ture of the world, which has been formed in language as a result of cognition manipulations of already existing value.

Key words: idiom; metaphor; phraseological unit; internal form; frame; background knowledge; language icon of
the world; idiomatization; metaphorization; knowledge product; primary nomination; evaluating-emotional depen-
dence; symbolization; pragmatic perception.

YIK 80

BHYTPEHHAI ®OPMA ®PA3EO/IONTMYECKOW EAUHULbI, KAK MOAENb CUMBOJIU3ALIUN U
KBA3SUCTEPEOTUMHOW CUTYALIUU

Famkpennpgse H. O.

JenapTameHT MHOCTPAHHbIX A3bIKOB U KOMMYHUKALMIA, TPY3UHCKUIA TeXHUYECKMI yHUBepcuTeT, Tpysusa, 0175,
Téunucu, yn. Kocraea, 77

Peslome: Mpuoma sBnsetca AyyYWMM CPeACTBOM KaK A4/1A OTOBparkeHUA OOBEKTMBHOM peasnbHOCTU U
OENCTBUTENBHOCTM, Tak M ANA WX PaALMOHANbHOTO M KOMMAKTHOMO M310XeHMA. OHa 3KOHOMMUYHO BblpaykaeTt
XapaKTepHble 3HAYeHUs M CBOMCTBA TOM UAWM WMHOMN CUTyauMii M OPUEHTMPOBAHA HA CYLLECTBYIOLLYIO B MO3HaHWMU
CcybbeKTa A3bIKOBYH MKOHY. ManMomy HeobXxoaMMo paccMOTpeTb KaK CpeacTBO CO34aHUA A3bIKOBOM KapTWMHbI MUPa,
KoTopas 6biaa 06pa3oBaHa B A3bIKe B Pe3y/ibTaTe KOTHUTUBHOIO MaHWNY/IMPOBAHMA Y¥Ke CYLLLECTBYIOLWLEro 3HaYeHMs.

KiroueBsle cioBa: nayoma; metadopa; ppaseonormyeckas eamHuLa; BHyTpeHHAas dopma; dpeiim; GpoHoBoe

3HaHMe; A3blKOBaA KapTWHa MUpPa; MANOMaTuU3auuA; METa¢0pM3aLI,Mﬂ; NPOAYKT NO3HAHUA, NepBUYHAA HOMUHAUUA;
OUEeHOYHO-3MOLMOHa/IbHaA 3aBUCMMOCTb; CUMBONN3aLUMA; NparmaTu4HoOe BoCcnpuAaTue.
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UDC 80

FRAME AND THE METAPHORIC THINKING OF A PERSON
N. Gamkrelidze

Department of foreign languages and communications, Georgian Technical University, 77, Kostava str, Thilisi, 0175,
Georgia

Resume: The Internal form of a language sign is defined by an objective reality and the surrounding social envi-
ronment. It is established in a complex quasystereotypes of associative representations and verbal means unites attri-
buted to the property phenomenon making an objective reality. In linguistics noted it is known under the term "Ges-
taldt" and it is an integral part of metaphoric thinking of the person based on frame semantics. In it each word creates
so-called "concrete frame" and is based on background knowledge of the individual, accumulated mental, associative-
situational models, defined by national outlook of the associative unions.

Key words: internal form of a language sign, associative representations, associative-situational models, complex
quasysystems, "Gestaldt", "Gestaldt psychology", metaphoric thinking, background knowledge, psychological influ-
ence of contrast, motivation of a language sign.

Y/IK 80
®PEAM N META®OPUYECKOE MbILUNEHUE YENNOBEKA

Framkpenunase H.O.
JenapTaMeHT MHOCTPaHHbIX fA3bIKOB M KOMMYHWKaLMIA, T[PY3UHCKUIA TeXHWYecKuid yHusepcuteT, [py3sus, 0175,
T6unucu, yn. Kocrasa, 77

Pe3stome: BHyTpeHHIOlO $opMy A3BIKOBOrO 3HaKa onpefenfseT ObObEKTUBHAA pPeasbHOCTb M OKpy)KatoLias
coumanbHaa cpega. OHa yCTaHaBAMBAETCA B KOMIJIEKCE KBa3MCTEPeOoTUNOB acCOLMATMBHLIX MNpeacTaBAeHUAn M
BepbanbHbIMKM  cpeacTBaMM  06beguMHAET MNPUMUCAHHbIE K KAaKOMY-MB0O ABMEHWUIO CBOWCTBA, COCTaB/AoWMe
06BbEKTUBHYIO peanbHOCTb. B fA3bIKO3HAHMM OTMEYeHHOoe M3BEeCTHO nog TepmuHom "Gestaldt" u oHo aBnsetca
HEOTbEM/IEMOM YacTblo MeTadOPUYHOTrO MbILJIEHUA YEeNOBEKA, OCHOBAHHOTO Ha ¢GpeliMHOM cemaHTMKe. B Hem
Karkgoe C/MI0BO CO34a€eT T.H. "KOHKpPEeTHbIN ¢pernm" n onupaerca Ha GOHOBOE 3HaHUE MHAMBMAA, aKKYMY/IMPOBaHHble
MEHTa/IbHble, acCOLMaTUBHO-CUTYaLMOHHbIE MOZLENM, acCCoUMaTUBHbIE COH3bl, OMnpedeseHHble HauMOHabHbIM
MWPOBO33PEHNEM.

KaroueBbie ciioBa: BHyTpeHHAA dOpma A3bIKOBOrO 3HaKa; accoUMaTMBHblE NpeAcTaBAeHWs; accoLMaTUBHO-
CUTyaUMOHHbIE MOJENMU; KOMMNAEKC KBa3sucuctem; "Gestaldt"; "rewrtanba-ncmuxonorus”; metadpoprMyHoe MbillieHUE;
¢$OHOBOE 3HaHWe; NCUXONOTUYECKOE BAIMSHUE KOHTPACTA; MOTMBALLMA A3bIKOBOrO 3HaKa.
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e 309690Mds

* 9696390039 HId3dNb035309

o LSTOM-39MMY0S

e Jo30MH0 BH9dbmemyos, 9@ s IMHy0s

e 560J40B9JBHMOS, MOMHdBOLEH03IS, COBI0bO

e 063353035, BoMmM30L LobBgdgdo

o LOG®IBL3MOEM, Bobdo6500TbdMdS

o 39995603 9OrME-LME0SXMMO

o Boggomdgdol, UL3g3oowMo  LobiBgdgdols s  boobgobbHm  MBEOWb3gwymaol
0bLBOGHGO.

30035HMd0 15Y3609MHM BESBHO00L FoRMmMIgdoL Hqbl:

e 6596>MIol IMEmEmds 4960l B3M0s A4 3mETsEOL Jowswrol 1,5 0bEgMgzsewom
6509300 5-7 439000 (F0b3M9gdo 2 1T) bsbsHgdoL, FMo5303900L, FHOOWIdOL s
@0 GJOSGHMOOL BodmMmbomzgoswom;

e UASH0s dgLEImMEgdo Mbs ogml DOC gsools Lsboo (MS-Word) Bsfg®owo
6900bdogeM dsgbo@® Bo@sMgdgwby;
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e JoMmo #H9duGHolmgol godmoygbgm Acadnusx IHogE0, BmIs 12;
e 0b63olMH0 s Mo GgduBob IOoxyEo - Times New Roman, ©mds 12;
e UBASGH00L 530 Mbs 890(39309L 89999 06130MAs300:
e 9953-U (19603960L5e0 MO0 sMHooo 3¢00ll0R035(309);
e 533™M™OM0L/53E MM GO0l Lobgenls, 3ol Lobgl, y356MU;
e 53GMM0L/53G MO0l 9e9dBHOMbMwo mliEGob JobsdsOdL s bygmbEod@m
GILIB6L;
e 9350 35996G0L lobgEgdsl Lodogg 9bsbY;
e 153396dm Lo@Yyzgdl Lsdogg 9bsby.
e UASH05do J39L5m9MMgd0m A50M 3390000 Mbs 0gml Jglogso, doMomso bo-
fowo s sb33b6s;
e B5bsBgool b BMBHMYdoL 3mA30EIOHO 35005630 TglMMEgdwo Mbs ogml
TIFF gm®ds@do go6mhg3somdoo 150 dpi;
o LAHIGHOL MBS SHarIL HGB0MTg JoOrE, 0Bl S G 9bgdby;
e UGSH0s dgpgboo mbs oymlb FoabogMow, LHM®IgEY39wgdols s GH9Mdo-
Brermyool s330m, LGowobEHYMHO s 3H9dbozMeo 993MAYd0L Qo69dy;
o 333™MOM0/533MM9d0 35Lw9bl 5390l LESEGH00L F0bssMLLS S ba®olibby.

30035HM3® BEGSGHO0L HoMmIMPIBOLMZ0L LoFoMH™M M 3YT96E 300l BsdmbomzgoeU:

e MO0 MY;396%00;

o B3NGB0 LHogmme 9du3gHGms IMRMdM030 3mdolbool Lb®Aol mddols
59mbosfigeo;

o B93M0GHIBHOL 96 3035009 gdoL Lgdobs®ol mJdol sdmbsfgeo.
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To the authors attention!

Transactions of Georgian Technical University represents reviewed, periodical edition, which there
is published four times in year. (the first number includes the period from 1 January to 31 March,
the second number - from 1 April to 30 June, the third number - from 1 July to 30 September and
the fourth - from 1 October to 31 December).

Purpose of collection is assistance of science development, new achievements of scientists and spe-
cialists, operative publication materials and results of scientific researches.

The articles are accepted in Georgian, English and Russian languages (are published in original lan-
guage).

Author is allowed to present only two articles.
The publication of articles for the workers of Georgian Technical University is free of charge.
The amount of authors of article mustn’t exceed 5.

In transactions are published articles about new results of scientific researches according to the fol-
lowing theoretical and applied sphere:

e Building

o Energetics, telecommunication

e Mining-geology

e Chemical technology, metallurgy

e Architecture, urbanist, design

o Informatic, systems of management

e Transport, engineering industry

e Humanitarian-social

o Institute of buildings, special systems and engineering maintenance

There is offered the rule of official registration of scientific articles:

e The volume of work is determined A4 paper size at 1,5 line spacing 5-7 printed page (margins -
2cm) draughts, diagrams, tables and a list of literature.

o The article should be carryed out in form file DOC (MS-WORD), written down on any magnetic
carrier

o For Georgian text is used Acadnusx font, size 12

o For English and Russian texts is used font - Times New Roman, size 12;
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e The beginning of the article should contain the following informations
o UDC (Universal Decimal Classification)
e Name, surname, of author/authors
e E-mail and contact telephone of author/authors
e The name of department in all three languages

Key words in all three languages

o In the article with subtitles should be isolated introduction, the body of the article and conclusion

o Computer version of pictures or photos must be done in size TIFF with the recognition 150 dpi

e The article should have resume in Georgian, English and Russian languages

o The article should be written correctly, with the observance terminology, without stylistic and
grammatical mistakes.

o Author/authors are responsible for content and quality of article.

There is offered the following documentation for the article presentation:
e Two reviews;

o Extract from the minutes of a branch commision meeting of faculty learned experts;
o Extract from the seminar minutes of faculty or direction.
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K cBepeHuio asTopos!

CH60pPHMK Hay4HbIX TPYAOB PY3MHCKOrO TEXHUYECKOro YHUBEPCUTETa ABAAETCA pedeprupoBaHHbIM
NepuoaMYecKMM U3LaHWEM, KOTOPOE BbIXOAWUT B CBET 4YeTblpe pasa B rog (nepsbii HOMep
BK/toYaeT nepuos ¢ 1 AHBapA no 31 mapTa, BTopon Homep — ¢ 1 anpena no 30 MIOHA, TpeTui
Homep — ¢ 1 ntona no 30 ceHTAGPSA U YeTBepTbIN — ¢ 1 OKTA6PA no 31 aekabps).

HasHaueHve c6OpHMKA — COAENCTBME PA3BUTUIO HAYK, HOBbIX [OOCTUMKEHWUIN YYEHbIX W
CNeunanncTos, onepaTMBHan NybaMKaLmMa MaTepmanos U pesyabTaToB UCCAea0BaHUN.

MpUHMMaOTCA CTaTbM Ha FPY3MHCKOM, PYCCKOM UM aHTIMACKOM fi3blKax (NyBAMKyHOTCA Ha fA3blKe
opuruHana).

ABTOpP MOKeT NPeACTaBUTb TONbKO ABe CTaTbM.
Ona coTpyaHnKoB MPY3NHCKOro TEXHUYECKOTo YHUBEPCUTETA CTaTbM NybAMKytOTCs becnaaTtHo.

Konunuectso aBTOPOB CTaTbM He A0/KHO NMpeBbIwaTh 5.

B cbopHMKe neyaTaroTCcA CTaTbM, KacaloWwmeca HOBbIX Pe3y/bTaToB UCCAeA0BaHUI NO CAeAyHoLLMM
TEOPETUYECKUM U MPUKAAAHBIM OTPAC/IAM:

e CrtpoutenbcTso.

e JHepreTuka, TeNIEKOMMYHUKAUUMN.

e [opHoe geno-reonorus.

e XMMMYECKaa TEXHONOTUA, MeTANNYPrua.

o ApxuteKkTtypa, ypbaHUCTUKA, AN3alH.

e  VHPoOpMaTUKa, CUCTEMbI YNPABAEHUA.

e TpaHCMNOpPT, MALMHOCTPOEHME.

e [ymaHWTapHaa — coumanbHas.

o CoopyKeHusA, cneunanbHble CUCTEMBI, UHXKEHEPHOe obecneyeHue.

Mpepnaraem NopaaoK 0GoOpPMNEHMA HAYYHbIX CTATEN:

e 0O6bem paboTtbl onpeaensetrca ¢opmatom bymarm A4 c uHTepBanom 1,5, 5-7 neyaTHbimu
CTpaHuuamu  (Nona = 2cM), C MNEepPevYMCNeHUEM PUCYHKOB, rpaduKos, Tabauuy M cnmcka
nntepaTypbl.

o Cratbsa AoJ/iKHA ObITb BbiNnosnHeHa B Buae ¢anna DOC (MS-Word), 3anucaHHoro Ha nobom
MarHUTHOM HocuTene.

e [1nA rpy3vHCKOro TekcTa ncnonbsyetca wpndT Acadnusx, pasmep 12.

e [1ns aHTrAMIACKOro M pycckoro TekcToB — WwpndT Times New Roman, pasmep 12.
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e B Havane ctaTbM [ONXKHA coAeprKaTbCa cneayolwan MHopmauma:
e Y[K (YHMBepcanbHan gecaTUYHas Knaccupurkauma).
e  ®amunus, UmaA, OTYECTBO aBTOPa/aBTOPOB.
e AZpec 31eKTPOHHOM NOYTbl aBTOPA/aBTOPOB M KOHTAKTHbIN TenedoH.
e HasBaHuMe genapTameHTa Ha Tpex A3blKax.
e KntoueBble cI0Ba Ha TpeX A3blKax.
e B cratbe Nnoa3aronoBKamum cneayeT BblAENUTb BBEAEHWE, OCHOBHYIO YaCTb U 3aK/OYEHMe.
e KOMNblOTEPHbI BAapPWAHT PUCYHKOB UAM GOTO AoMKeH ObiTb BbiNnosaHeH B ¢opmate TIFF
pacno3HaBaHuem 150 dpi.
e CTaTbA AO/IKHA UMETb PE3tOMe Ha FPY3MHCKOM, PYCCKOM M aHT/IMIMCKOM f3bIKaXx.
e CratbA AOMKHA ObiTb HamMcaHa rPamoTHO, C cobaogeHnem TepmuHonorun, 6e3 cTuauc-
TUYECKUX M TPAMMATUYECKMX OLLIMOOK.
e ABTOpP/aBTOpPbLI OTBETCTBEH/bl 33 COAEPIKAHNE U KAYeCTBO CTaTbM.

[na npeacTaBneHUs cTaTbM HEOBXOAMMbI CneaytoLmne 4OKYMEHTbI:

e [lBe peueH3un.
e BbINMCKa M3 NPOTOKOANA 3acefaHma OTPAC/IEBOM KOMUCCUN YHEHBIX-9KCNEePTOB dpaKyabTeTa.
e BbINMCKa M3 NPOTOKONA CEMMHapa paKyNbTeTa MW HaNpPaBAEHUA.
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