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©gdgdol dododorgargdom sbbbgaggdgerl, 35Pob B0”. Ne 1(33), odognalso, 2009, ag. 74-77.
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33 38-42.

UDC 539.3

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.

YOK 539.3

HOBbI noaxon K YACToMy N3rmey NAACTUHOK

Bepuwsunn H.LU., Xmenunaggze I'.M1., F'noprobmanu P.LL.

[enaptaMeHT NHXEHePHO MexaHUKK, [Py3VHCKUIA TEXHUYECKWIA yHMBepcuTeT, Mpy3us, 0175, Téunwuck, yn. Koctasa, 77

Pe3tome: PaccmoTpeHa Knaccuyeckas Teopusi 4MCTOrO M3rnba MMacTUHOK, COrNacHO KOTOpOl um3rnbatolime
MOMEHTbl OJHOTO HamnpaB/eHWs HE OKa3blBalOT BAMSHWS HA HanpsHXXEHHOE COCTOSHWE B MEepPneHAUKYISpHOM
HanpaeneHWn, a Ha AedopMUPOBAHHOE COCTOSIHUE 3TO BAWUSHWE YuMTbiBaeTcA. 13-3a MOCTOSIHHOTO 3HAuYeHMs
KoathmumeHTa MyaccoHa Aethopmauymn no HanpaeneHUAM X Uy NPUHUMALOTCS MOCTOSHHBIMU, B PE3Y/bTaTe Yero He
BbIMNO/HAOTCS rPaHNYHBIE YCIOBUA Ha KPasix MNacTUHKU.

OnpepfeneHbl UTHOPUPOBAHHbIE HAMPSHKEHWS B NOMEPEYHOM HanpaBfEHWUM, KaK NepeMeHHbIe BEMMUMHBI, Takxke
n3rmbaroLime MOMEHTbI, COOTBETCTBYHOLIME 3STUM HanpaBfeHUsM; YAOB/ETBOPEHbI TPaHWYHbIE YCNOBMS AN
N3rnbaroLLMx MOMEHTOB W BbIUNC/IEHbI COOTBETCTBYHOLLME NPOrObI MNACTUHOK.

KirtoueBsie c1oBa: NNacTUHKA; YACTbIV U3MVG; BHELIHWE CUMbI; FPaHUYHbIE YCNI0BUS; MPOrm6.
domgdaeos sbsdgdwswe 04.02.10
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uDC 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.

yAK539.3
HEKOTOPBGIE MPOTUBOPEYNA B TEOPUW YINCTOIO N3rMBA NIACTUHOK

Bepuwsnnn H.LU., Xmenunagze T.1., Tmoprobuanu P.LL.
[enapTtameHT MH)XEeHEPHOI MexaHWKW, [Py3UHCKUIA TEXHUYECKWA yHnBepcuTeT, Ipysus, 0175, Téunwucw, yn. Koctaea, 77

Pestome: HanpsbkeHus, onpefeneHHble U3 0606LEHHOTO 3aKoHa Myka, Kak MPUHSATO B KNAacCUYECKO Teopuu
UNCTOTO M3rMBa NIACTUHOK, OT/IMYAIOTCS OT PeasbHblX HaNPSHKEHWIA, BOSHUKLIMX B pe3ynbTaTe AeiCTBUS BHELLHNX
MOMEHTOB. [103TOMY MO/yYeHHble M3rMbatoLe MOMEHTbI, KaK 1 NPOrMbbl NNACTUHOK, MONYyYaloTcs HepeaibHbIMU.
Ecnu e NpuHATb 3a HaNPsXKEHUS BE/IMUMHBI, CTOSILLME B MPABOIA YacTy ypaBHeHW 06O6LIEHHOMO 3aKoHa yka, To
MoflyYeHHblE M3rMbatolMe MOMEHTbI He Y[OBMETBOPSAIOT PaHWYHLIM YC/OBMSAIM Ha Kpasx NAacTUHKKU, TAe
n3rnbatoLime MOMEHTbI JO/KHbI PaBHATHCA BHELIHUM M3rMBatolMM MOMEHTaM. 3T MPOTVMBOPEUMs 0GYC/IOB/EHDI
MPUHATBIM MOCTOSHHBIM KO3hduLMeHTOM lMyaccoHa. BbileykasaHHble NPOTMBOpPeUMs GyayT YCTpaHeHbl, ec/i BBECTU
nepemeHHble KOINMULIMEHTbI Vy 1 Vy, 3aBUCALLME OT KOOPANHAT X U Y .

KiroueBsie cmoBa: NNacTuHKA; HanpsbKeHWe; W3rMbatolmii MOMEHT; KO3(huUmUeHT [lyaccoHa; rpaHuyHble
YC/IOBUSI.

domgdaaos sbsdgdose 0102.10
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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
BO/IOKOHHO-OMNTUYECKWVE CUCTEMbI BUBPATOPOB A/14 KOHTPOJIA U YMPABJ/IEHA
bepunase J1.H.

[enaptameHT rpaXKAaHCKOr0 M MNPOMBbILIEHHOrO CTPOMTENLCTBA, [PY3VHCKUA TEXHUYECKWIA yHUBEpCUTeT, py3ns,
0175, Tennucum, yn. Koctaea, 77

Peslome: PaspabotaHa cuctema [Ans BMOPaTOPOB BOSIOKOHHO-OMTUYECKOrO KOHTPONA W YNpaBfeHWs Kak
HEOTAENMMAas YacTb MaLUMHHBIX YCTaHOBOK. OHa AaéT BO3MOXKHOCTb YCTaHOBWTbL MapaMeTpbl CO34aHHOT0 B 3aKpbITOi
Kamepe [aBNeHWsl, MPOW3BECTW YMpaBNeHMEe W KOHTPONb MPOMCXOASALLErO B YCTPOICTBE paboyero npolecca.
MpeacTaBneHHas KOHTPObHAA CUCTEMA AAET BO3MOXXHOCTb MPOBECTU U3MEPEHUE C BbICOKOI TOUYHOCTLIO B Avana3oHe
60/bLIOrO AABNEHMSI.

Kirouepsre ciosa: nasep; sHeprvs; Bnbpatop; NnpeobpasoBatenb AaBNeHNs; BOTOKOHHO-0NTUYECKas cucTema.

domgdaaos sbodgdooe 13.12.10
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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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rMAPOTEONIONMYECKMIN PA3PE3 HE®TEMOWMCKOBOW MIOWAAWN CYMNCA — OMIMAPETU  KAK
BbIPAXXEHVE MAAPOXUMWYECKOWN UHBEPCUIN HA KONXWACKOW HU3MEHHOCTY

AsanuvaHn X.A., 3Bnagaase Y.N.
[enaptameHT NpMKNagHoR reonornm, Ipy3MHCKW TEXHUYECKNIA yHuBepeuTeT, Mpyaus, 0175, Téunucu, yn. Koctasa, 77

Pe3tomMe: B npegenax KpynHbIX apTe3VaHCKUX CTPYKTYP TMAPOXMMUYECKAsk 30HaSbHOCTb PacrnpoCTpaHeHus
MOA3EMHbIX BOJ, BbIPAXKAETCS B 3aKOHOMEPHOM U3MEHEHMW TEHETUYECKUX TUMOB BOABI. XapakTepHas A/1s NoA3eMHbIX
BOJ BEPTUKa/IbHAS TMAPOXMMMYECKAs 30HAMBHOCTb YacTO HapyleHa TaK Has3blBAEMOMN «TMAPOXVMWNYECKON
MHBEPCUEl». B 3TOM OTHOLIEHUM He MPEACTABMSET UCKOUEHNSt KONXUACKMA apTe3naHcknii 6acceiid, Ha npumepe
KOTOPOro (hakT 06PaTHON 30HAILHOCTU PACCMOTPEH C HAYYHOM TOUKU 3PEHUS.

KxroueBsie coBa: TMapOXMMUYECKasl MHBEPCKS; HE(TENoOMCKOBas CTPYKTYpa; 30Ha/IbHOCTb MOA3EMHbIX BOA;
MUKPOKOMIMOHEHTbI; MPOMBbILLAEHHbBIE BOAPI.
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6onbworo Kaskasa.

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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MWHEPATOTNA N TEOXNMWA BUOTUTA KAJIMEBBIX TPAHUTOB A3UPY/IbCKOIO

KPUCTATNMYECKOIO MACCIVBA
MuwBseHnepaase A.H.

ZlenaptameHT reonorum, Fpy3uHCKWIA TexHUYeCcKUiA yHuBepeuTeT, Fpysus, 0175, Téunumcu, ya. Kocrasa, 77

Pestome: Cpean nopofo06pasytoLyx MUHEPasoB rpaHnTa KBapL, U 6MOTUT MrpatoT 0cobyHo Po/b B 3HAOTEHHOM

MeTa/IIoTeHNN. McXos W3 YHUKa/IbHbIX OCOBEHHOCTE WX KPWCTANIMYECKO PeLLeTKM, KBapl, B CBOEW pelleTke
M30MOP(HO HE BOCMPUHMMAET HU OAHOTO PYLAHOTO 3/MEMEHTA U 3TUM UIPaeT MO3WUTUBHYK POJib B 3HAOTEHHON
METaJIIOTEHNN, & BUOTUT aKKyMyNMPYeT NPaKTUYECKN BCE PYAHBIE 3MIEMEHTbI 1, TAKUM 06Pa30M, UrPaeT HEraTUBHYHO
pOJb HE TOMbKO B 06pa3oBaHnu PyAHbIX MECTOPOXAEHUIA, HO 1 NX COBCTBEHHbLIX MUHEPASIOB.

Kiouessie cioBa: 610TUT; M30MOPMI3M; M30BANIEHTHBI; FETEPOBANIEHTHBII; MUHEPAT; MECTOPOXKAEHE; aTOM; MOH.

domgdaaos sbsdgdeoe 17.04.10
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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 d&-, 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 —, 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-
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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®+Nd, 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) + I(s) + 19(@) + 14(6) + 1(5) +6(g) +
+ 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 - vafah - meaning
“a word”, which would be vaz in Middle Iranian as then
the name Pharnavaz is explained as “somebody having
blessed words” or “ an eloguent 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-
narg 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 8" 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



stu-s Sromebi — TRANSACTIONS OF GTU — TPYAbI ITY

[ SLMAMSHE IS0 AbasbOL
m dad(am0 disR a0 11

N 2|3|4]|5/[6
7189|1011 12
13|14 (1516 17 | 18
19| 20 21|22 23 | 24
27 128 129 | 30 108+114=222
133134 /35/36

111 | 96 [ 102|108 114 |!20 126 | 111
222

1+8415+422429+36=111

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

96+126=222
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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 Iberian-
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:

((1+2+3)+(13 +14+15) 6+42

- 24]
2

2
24 24
1
({ 2 3
8
24 7 G 9 24 farna_ gg
vaz
15 6
13 14 O
21 27
24
Jami 21+24+27=72

farnavaz-72

picture 3. Cryptographic alphabetical square 3x3
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The first member of this small square T — an isa
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() + 1(s) + 100(®) + 50(6) + 1(s) + 6(3) +
+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 lineXss, 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 5070
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 (1=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
in kan
nar 15| 16
par
21|22
yar Cin
B31 rbSG

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 ethnarg’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:

I(s>) + 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(9) + 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() + 1(s) + 19(@) + Hm) + 12(a0) +
+ 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 “gan” are 23+24=47,
In the ancient historical sources Georgia was called “Ibe-
ria”. We will calculate its gematry:

10(0) + 2(3) + 5(9) + 19(®) + 10(0) + I(s5) = 47

Hence, the sum of the graphemes ®,; 4,4 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 ®,; +,4 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
Cl9e[T[O ]| T | b e ¢
1]l |™|d+]| R ]|D Q U 9
Pl bL|H]|d + N 9 Y
kriptograma
h| Cldh|B]| S g s X U
kripto-
grama

Let’s count now the gematry of the name of Pharna-
vaz according to the Caldean table:
5() + 1) + 1(@) + 5(6) + 1(o) + 6(3) + 1(>) +
+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 enthnarq as Pharna-
vaz.
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NCTOPUYECKVE WMMEHA, 3ACBWAETE/IbCTBEHHBLIE B JPEBHEMPY3VIHCKOW A/IGABUTHOWN
CUCTEME «ACOMTABPYMN»

IBeTaase P.l'., 'BeTaase 4.P.

[enapTameHT MeTannyprum, matepuanoBeeHnst 1 06paboTKn MeTannoB, MPY3NHCKUIA TEXHUYECKUIA YHUBEPCUTET,
Mpy3us, 0175, Tennuck, yn. Koctasa 77

Pe3tome: Anctpmbyumsa HasBaHMiA BYKB U CUMMETPUYHBIX rpaeM B antaBUTHOM psfy, a TakKe pacrnofioXeHne
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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.

Y[IK 669.168

3ABMCUMOCTb TOKA LUMXTOBbLIX MATEPUAIOB OT TEOMETPUYECKX PASMEPOB

®EPPOCIMTABHOW MEYMN

CumoHrynawswunn 3.A., Unpaasa M.O., Kngnawsunu B.U., Hemcagse LU.A., YakoBaHu H.P.
[LenaptameHT meTannypriu, Fpy3vHCKUiA TEXHUYeCKUiA yHnBepcuTeT, py3us, 0175, Tounwucw, yn. Koctasa, 77

Pe3tome: Bbl6op onTMMaribHbIX OCHOBHbIX FTeOMETPUYECKMX PasMepoB (heppocn/aBHbIX Neyeid, NPpoeKTMpoBaHme
KOTOPbIX B HACTOSLLEE BPEMS OCYLLECTBNSETCS MO aHA/IOTMN C XOPOLLO PaboTatoLWMMIM neYaMu NyTem MCrosb30BaHus

IMNMNPNYECKNX (*)OpMyI'I, MMEeEeT akKTyasibHoe 3HayeHue p[na AOOCTMXKEHUA BbICOKUX TEXHUKO-3KOHOMWYECKUX

nokasarenei 3N1eKTPONNaBKu.
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B pa6oTe uccneaoBaHa 3aBUCMMOCTb NMIOTHOCTM TOKA LIMXTOBbLIX MAaTepyanoB OT AMaMeTpa 1 pacnafa 31eKkTpoaa u
AMameTpa BaHHbI, [/1s1 neyeit Manoii MoLHOCTL. MpodenaHHble pacyeTbl NO3BOMSIOT CAeNaTh BbIBOA O TOM, YTO ANs
neyeid, BbINJABAIOWMX CUMKOMAPraHel, ONTUMasbHbIMU SIBAISIOTCS NPeAsoXKeHHbIe HamMy OCHOBHble MapameTpbl,
KOTOpble OTBeYaroT Hambosiee PaBHOMEPHOMY pPacnpeaenieHnto NIOTHOCTM TOKa BOKPYT 3/1EeKTPOoAa U OAHOBPEMEHHO
HanGOo/bLUEI BENNUMHE CONPOTUBEHWS LUIMXTOBLIX MaTepuasos.

KxroueBsie ciioBa: (heppocniaBbl; LUMXTA; 3NEKTPUYECKIIA TOK, SNEKTPOL,; CONPOTUBIEHUE; 3NIEKTPOMNEYD.

YK 669.26: 621.315:593

domgdaeos sbsdgdwooe 16.11.10

HOBBIE CTPYKTYPbI 1 CBOMNCTBA OKCW/I0B XPOMA B CUCTEME

METANN-OKCNA-MONMYNMPOBOAHWK

O.N. Mukagze*, I.LU. JapcaBenmase, H./. Maiicypagse, M.[. Japuvawsunm
LenaptameHT MeTannyprum, MatepuanoBefleHns 1 06paboTkn MeTanioB, MPY3UHCKWIA TEXHUYECKWIA YHUBEPCUTET,

Mpy3us, 0175, Teunuck, yn. Koctaea 77

E-mail: omikadze@yahoo.com

Pestome: MMpoBedeHO KOMMMEKCHOE WCCNefoBaHue
YCNOoBWiA  (HOPMMPOBAHUS,  COCTOSIHWSI  CTPYKTYpbl U
3EKTPOPM3NYECKMX CBOICTB  C/IOMCTbIX CUCTEM TWMa
MeTaNN-0KCWA-MOMYNPOBOAHMK,  BbIPalLEHHbIX — OKWC/e-
HMEM MOHO- 1 NOMMKPUCTANIINYECKOTO HEMETMPOBAHHOTO U
Ma/10N1eripPoBaHHOI0 XPOMa.

KntoueBble COBa: XpoMm; OKCWA; MOMYynpoBOAHUK;
3/M1EKTPONPOBOAHOCTb; 3MEKTPUUECKaAs MPOYHOCTb.

1. BBEAEHWE

CoBepLLEHCTBOBaHME TEXHOMOMMM CO34aHUsA nepe-
XOAHbIX ~ 0b6nacteil  MeTann-OKCMA-NONYNpPoBOAHMK
(MOM), ¢ uenbko NoBbIWEHNS CTABUNILHOCTU 3N1EKTPORU-
3MYECKUX XapaKTEPUCTUK W A/MTENbHOCTU MX 3KCMlya-
Tauymn B 3KCTPEMaSTbHBIX YCMOBMSX, ABASETCS aKTyabHOM
3a/layeii COBPEMEHHON NONYNPOBOJHNKOBON W 3/1EKT-
POHHOI TEXHUKW. Hanuume 3neKTPUYECKN aKTUBHbIX
CTPYKTYPHbIX  AE(EeKTOB BLICOKOW MOABUXHOCTU B
MeNKOAUCTEPCHOM  [MOKCUAE KPEMHUS, a TaKxke
Pa3nMyYHbIX  MUKPOCKOMMYECKUX HECOBEPLUEHCTB Ha
rpaHuuax pasgena as, 4acto CoKpallaeT CPoK 3Kcmnnya-
Tauym Knaccuueckoii cuctemsl MOMM Ha OCHOBE KpeMHUA
[1,2]. MosTomy nccnepoBaHWe abTepHATUBHBIX 3BEHLEB
C MPOrHO3UPYEMbIMI CTABUBbHBIMU XapaKTEPUCTUKAMM,
KOTOpble HEo6GX0AMMbI Ans ycnewHoro (yHKLMOHUPO-

BaHUsI Pa3NNYHbIX MUKPOCXEM U YCTPOIACTB, NpeacTas-
NSIET KaK HayyHbIi, TaK 1 NPAKTUYECKNIA UHTEPEC.

2. OCHOBHAA YACTb

Tepmo3aneKkTpuyeckne  CBOWCTBA  METaNIMUYECKNX
06pasLoB NpyM KOMHATHON TemnepaTtype W3y4yeHbl Ha
YCTaHOBKe [AN15 U3MepeHus 3diekra Xonna, a Tem-
nepatypHas 3aBMCHMOCTb 3TUX CBOWCTB MNofyyeHa Ha
YCTaHOBKe A1 U3MEepPEHNs TEPMO3NEKTPUYECKMX Napa-
METPOB abCO/HOTHLIM CTALYOHAPHBIM METOLOM.

MapameTpbl 3M1EKTPO- U MaccornepeHoca OKCUAHbIX
cucTem UsMepsnu B UHTepsasie Temnepatyp 1000-1200
°C COOTBETCTBEHHO YeTbIPEX30HAOBbLIM METOAOM K
metogom TybaHaTa. McxogHbiMM Matepuanamu  Ccry-
XXMM 0COB0UUCTBIE MOPOLLKM OKCMAOB XPOMa U NlaHTaHa
(99,99%). MeToamka M3roTOB/IEHNA 06pasyoB M Mpo-
BeZleHMs1 3KCNEepUMEHTOB onucaHa paHee [3]. TonwuHy
OKCMAHbLIX CN0eB, CHOPMUPOBAHHLIX HA MOBEPXHOCTU
OKMC/MEHHbIX 06pa3uoB, W3Mepsann B PacTPOBOM
3/1EKTPOHHOM MUKpockone YMB-100K, paboTatolliem B
3/M1eKTpoHorpaurueckom pexume. NpobmBHoe Hanps-
XXEeHUe OKCUAHOM MNEHKW U3Mepsnoch [ABYX30H0BbIM
MeTO/0M.

Kak 1 cnefosano 0Xuaatb, MasonermpoBaHHble
Cn/iaBbl Ha OCHOBE XpoMa, cogepxaliue HebonbLune
[06aBKM pefKo3eMeNbHbIX 1 Kapbuaoo6pasyroLmx ane-
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MEHTOB, SIBNAIOTCA TUMUYHBIMW METaIaMU C 3NEeKTPO-
npoBogHOCTbI0 mopsigka 10° OM™. cM™ W KOHLEHT-
paumeli HocuTeneil Toka okono 10 cm™ (cm. Ta6n. 1 m
2). HU3Kne 3HaveHns TeEPMO -3AC W BbICOKME 3HAYEHUs
TEnnonpoOBOAHOCTU TakxKe MOAUYEPKMBAIOT MeTanmyec-
Kylo MpWUPOfY ChnaBa, a [paHWLbl 3epeH UrpaioT
3aMeTHYI0 POfib B TOPMOXEHWUM NPOLIECCOB MepeHoca.
3MepeHHble 3HaueHWst 3NeKTPO- U TeNIONpPOBOAHOCTY
MOHOKPUCTa/IIMYECKOrO XPOMa B MOATOpa pasa NpeBbl-
AT  COOTBETCTBYIOLIME  3HAYEHUS  NOMMKPUCTA-
NNYECKOTO MeTanna.
Tabnuua 1
TepMo3aneKTpuyeckme CBOMCTBA HENErvpoBaHHOTO 1
MasnonerMpoBaHHOro Xpoma

Ne 1(479), 2011

Tabnuua 2
TemnepaTypHas 3aBUCMMOCTb TENIONPOBOAHOCTM U
TEPMO- 34C Mao/IerMpoBaHHOro Xpoma

Temnepartypa TennonposogHOCTb, Tepmo-3ac
t°C x 10?BT/cm °C a, MKB/°C
83 35,9 7,90
267 39,8 12,25
390 445 14,25
516 48,9 17,10
595 48,9 16,85
714 48,3 17,01

EQVMHCTBEHHBIM OKCUAOM Xpoma, CTabUbHbIM npu

Tenno- | Tep- BbICOKMX Temnepatypax, sasnsetca Cr,0,. OfHako B
AneKTpo- npo- MO-
KOHLEHTP. npo- BOjI- afc onpefeneHHbIX YCOBUSX OKWUCNEHWUSI MasioferpoBaH-
Martepuasn HOC. TOKa, B0A- HOCTB, a, HOrO  XpOMa, Hapsgy C  OCHOBHbIM  (ha30BbIM
K 2 ~
n,om* HOCTb, O X 10° | wkB/ COCTaBNAOLMM CHOPMMPOBAHHOM OKa/lMHbI, OOHapy-
Omlcm” | Br/em’ ¢ KMBAETCA TaKKe TePMOAUHAMUYECKN WCKIIOUUTEBHO
c
crabunbHas dasa LaCrO,, Kotopas cnoco6ersyer
MoHokpuc-
TanmMueckmii 104 785 54,5 COXpaHeHWNI0 BecbMa HecTabunbHoro okcuga CrO B
Xpom nHTepsasie 1000-1100 °C [4]. CooTHOLEHME 3TUX (has3
Flonkpucta- 1,010% 83500 38,5 7,70 3aMeTHO BAWSAET Ha 3/MEKTPOPM3MYECKME CBOICTBA
NNN4ecKnn Xpom (Ta6j‘| 3)
- OKa/IHbl .3).
Marnonerupo 102 71440 359 | 790
BaHHbIN XpOM
Tabnuua 3
MapameTpbl 3N1EKTPO- 1 MaccornepeHoca OKCUAHBIX CUCTEM
nekrtponpo- AneKTponpo- 3+ 3+
OkcupaHasn Temn-pa, 3+
cucTeMa o BOZHOCTb, t BO/HOCTb, Der Mer
o omlcm? o o omlcm? cm?/cex cm?/B
1000 880 2,75107 0,025 1,8410™ 5,0 10
Cr,0, 1100 925 5,45 10™ 0,505 4,1910™ 1,110
1200 975 3,2010° 3,120 2,79 107 6,6 10
LaCrO, 1200 2010 1,40 10" 0,280 7,28 10™ 1,710
1000 1550 5,45 10° 0,010 6,50 10 1,810
€O, + 1100 1615 1,15 10" 0,185 1,50 10™° 3,810
10% LaCr, 1200 1665 6,95 10" 1,155 1,03 107 2410
AHannM3  npuBeAEHHOTO  MaTepuana NO3BOMSIET  OCOGEHHOE BHUMaHWE 6blI0 YAENEHO ONpPeAeneHuto

3aK/04UTb, YTO (hOPMUPOBaHME XPOMWTOB flaHTaHa He
MOXET NPUBECTU K YMEHBLLUEHWIO 3/1EKTPONPOBOAHOCTU
OKa/INHbI. CKOpee BCEro, ee 3/1eKTPOHHAas COCTaBNALLas
yBennumneaetcs. OfiHaKo, C TOUKM 3PEHUS XapOCTOMKOCTH,
B&)KHa MOHHaA NPOBOAMMOCTb, TaK Kak OKCMAHasA NieHKa
YTO/ILLAETCA 3a CYeT nepeHoca MOHOB [5]. MNMoatomMy Hamu

umMcna nepeHoca, Yto JaeT BO3MOXHOCTb BblYMCNIEHUA
MOHHOM  COCTaBMAOWEA MPOBOAMMOCTH, a TaKke
KoahuLmeHTa anddy3nm n NoaBUNXHOCTU NOHOB [6].

3mepeHHbIe 1 BbIYMCIEHHbIE 3HAYEHMSI NapaMEeTPOB
3MEKTPO- U MaccomnepeHoca OKCUAHLIX CUMCTEM MpuBe-
[eHbl B Tabnuue 3.
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MpakTMyeckoe OTCYTCTBME MOHHOI NPOBOAMMOCTY B
paccMaTpMBaeMbIX CUCTEMAX XOPOLLO COTNacyetcs ¢ Tem
(haKTOM, YTO KOrfa OKCMAHAs MNNEeHKa COXpaHseTcs Ha
MOBEPXHOCTM MeTanfa, OHa [O0BO/LHO MeAEeHHO
OKWCNSIETCS 1 NPU BbICOKMX TeMnepatypax, a Haamuue
3MeKTPOHHOW  MpoBoAMMOCTM  06YCMoBnMBaeT — ee
MoMynpoOBOAHMKOBbIE CBOICTBA. [1OCKO/bKY B OMpe-
JENEHHbIX YCNOBUSX (HU3KME CKOPOCTW OKMC/IEHUS,
VHULMMPYEMbIE HEBBICOKMMM TEMMepaTypaMu U paspe-
)KEHHbIMW MO KMCNOPOAY CPeAamMu) Ha MOBEepPXHOCTM

Ne 1(479), 2011

XpOMa MOXET BbIPaCTV 3MMTaKCWasibHas MeHKa U3
MOHOOKCMAA, PE30HHO MNpPeanooXKnUTb, YTO OpMEHTa-
LIMOHHbIE COOTHOLIEHWS MEXAY KPUCTaN/IMYECKMMN pe-
WEeTKaMy MaTpuLbl OKCAa MOTyT NOBUATL Ha 3MEKT-
PUYECKYO MPOYHOCTb CHOPMMPOBAHHON MIEHKM.

[N BbISICHEHMS 3TOr0 MOMEHTa HaMW W3MEepEHb!
MPOOMBHbIE HAMPSHKEHUS OKCUAHbLIX M/IEHOK, Bblpa-
LLEHHbIX OKMCMIEHNEM MOHOKPUCTA/IIMYECKOTO, MOJUK-
PUCTA/IIMYECKOTO ¥ MafioIerMpoBaHHOMO Xpoma (CM.
Tabn.4).

Tabnuua 4
AneKTprYecKasi NPOYHOCTb OKCUAHBIX MNEHOK
YCOBWS OKUCNIEHUS
®a30BbIli cOCTaB
U npobusHoe
Marpuua OK&/INHbI
F,, am. t°C T uac B
10™ 700 2,5 0
107 700 0,5 20
MOHOKpUCTNNNYECKNIA 102 700 25 100
Xpom 0,2 700 05 500 Cro
0,2 700 2.5 500 Cro, CrO,
MonnKprcTanIMYecKunin
P 0,2 700 2,5 100 Cr0,
XpOM
ManoneryposaHHblii 107 1100 2,5 0
Xpom 0.2 1200 25 650 Cr0,, LaCro,
Ecnm yyecTb, YTO TO/WMHA Hambonee HenpobuBa- JINTEPATYPA

€MbIX NIEHOK Konebnertcs ot 0,5 40 10 MKM, TO YPOBEHb
3/1EKTPMYECKOI NPOYHOCTM AN 3TUX NIEHOK NoJjlyyaeTcs
BeCbMa BbICOKMM: 0T 650 KB/cm mo 10 mB/cm. Mo mepe
BO3pacTaHMsi Temnepatypbl U BbILEPXKN OKWUCMEHNS,
MOHOOKCHA, XpOMa TpaHchopMupyeTcst B OKcug, T.e. Ha
LN3NEKTPUYECKO NNeHKe BblpacTaeT MNoOAynpoBOA-
HMKOBbIA CNOW M TakMM 06pa3oM MosyvaeTcsl cucTema,
aHanorunyHaa MOIT.

3. 3AKJTIOYEHUE

lMonyyeHHbIe 3KCNEPUMEHTa/IbHbIE Pe3y bTaTbl NOKa-
3blBalOT TEOPETUYECKME BO3MOXHOCTU CO34aHWSA HOBbIX
cTpykTyp MOIN Ha ocHoBe MOHOKpucTasnnyeckoro Cr
npy (OPMUPOBAHUM HA Ero TMOBEPXHOCTU OKCUIHbIX
M1EHOK CO CMeLUpOUYECKUMI XapaKTepucTMKamu.
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UDC 669. 26:621.315:593
NEW STRUCTURES AND PROPERTIES OF CHROMIUM OXIDES IN THE
METAL-OXIDE-SEMICONDUCTOR SYSTEM

O. 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.

Ilpunamo k neuamu 18.10.10
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AHanm3 0O6beKTa MOZENMPOBaHMS MOKa3bIBaeT, YTo
CYLLECTBEHHbIMU COCTOAHMAMMW [4] ABNSKOTCA COCTOSAHMS
sij (i=0,4,7=0,3+7). MNocTpoum KapTy COCTOAHUSA
cuctemsl (KCC) (puc.l).

Mo KCC nonyyaem cnegymolyro CUCTEMY NMHERHbIX
anrebpanyeckux ypaBHeHWin ans onpepeneHus P(i,j)
(i=0,4, j=0,3+i) (cymmMa NOTOKOB BEPOSATHOCTM,
NepeBOALLMX CUCTEMY B [aHHOE COCTOsHWe, paBHa
CyMMe BCEX MOTOKOB BEPOATHOCTY, BbIBOAALLMX CUCTEMY
13 3TOr0 COCTOSAHUSA [4] ):
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(4a+3B) P(0,0) = AP(1,0) + pP(0,1)
(3a+3B+A\) P(1,0) = 2\ P(2,0) + p P(1,1)

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

(a+4B+2)) P(3,0) = 2\ P(4,0) + 1 P(3,0)

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

(4a+2B+y) P(0,1) = 3B P(0,0) + AP(1,1) + 21 P(0,2)
(4a+B+21) P(0,2) = 2B P(0,1) + A P(1,2) + 21 P(0,3)
(4a+2p) P(0,3) = B P(0,2) + A P(1,3)

(3a+2B+M+1) P(L,1) = 4a P(0,0) + 3B P(1,0) + 2\ P(2,1) +
2uP(1,2)

2 o
u m
4 A 2
3 2 o
g 2u ol 2
h s 2k
fit 3 2 o
2 2u al j2u | e
A 2k 2h 2
r
it 3 2 o
af [ | |2 o [ i M1 = 2
h 2 2 2k
&
3 2
qp S a [ IR 2 ; 2 o
A 2k 2h 2h
-
4 3 2 o
o " @ |m a| o al ju al
» TR Ih 2h >
0 1 2 3 L

Puc.1. KapTta coctosiHusa mogenupyemoro o6bekTa (KCC)

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

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

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

(20+2B+2A+) P(2,1) = 3a P(1,0) + 3B P(2,0) + 2A P(3,1) +
+2U P(2,2)
(a+3B+2A+p) P(3,1) = 2a P(2,0) + 4B P(3,0) + 2A P(4,1) +
+2U P(3,2)
(2o+B+2A+21) P(2,2) = 3a P(1,1) + 2B P(2,1) + 2A P(3,2) +
+2U P(2,3)
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(20+2\24) P(2,3) = 30 P(1,2) + B P(2,2) + 2\ P(3,3) +

+2UP(2,4)
(0+2B+2A+2p) P(3,2) = 2a P(2,1) + 3B P(3,1) + 2A P(4,2) +
+2u P(3,3)
(0+B+2A+21) P(3,3) = 2a P(2,2) + 23 P(3,2) + 2\ P(4,3) +
+2uP(3,4)

(a+2M+24) P(3,4) = 2a P(2,3) + B P(3,3) + 2A P(4,4) +
+2U P(3,5)
(2a+M+21) P(2,4) = 30 P(1,3) + 2\ P(3,4) + 211 P(2,5)
(o+A+2p) P(3,5) = 2a P(2,4) + 2\ P(4,5) + 21 P(3,6)
(2042) P(2,5) = 301 P(1,4) + A P(3,5)
(a+2p) P(3,6) = 2a P(2,5) +A P(4,6)
(4B+2A\+1) P(4,1) = a P(3,0) + 5B P(4,0) +2u P(4,2)
(3B+2\+2p) P(4,2) = a P(3,1) + 4B P(4,1) +2u P(4,3)
(2B+2)\+2p) P(4,3) = ol P(3,2) + 3B P(4,2) + 20 P(4,4)
(B+2M+2p1) P(4,4) = & P(3,3) + 2B P(4,3) + 2 P(4,5)
(2\+2p) P(4,5) = a P(3,4) + B P(4,4) + 2 P(4,6)
(A+2u) P(4,6) = a P(3,5) + 2uP(4,7)
2uP(4,7) = a P(3,6)

MMofy4YeHHy0 CUCTEMY fIMHElHbIX anreGpanyeckmx
ypaBHeHU1 MOXXHO 3anicaTb B BUe

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= Hay. H 20,290,029 -PA3PHKEHHHAA MATPULIA, S/1EMEH-

Tbl KOTOPOW paBHbI COOTBETCTBEHHO:
Ogo=40+3; Og1=- W; Oos=- A; Oox=0, 4151 OCTa/IbHbIX K;
Q30=-3B; A11=4a+2B+; 01=-2|4; Og5=-A; Oy=0, Ans
OCTa/TbHbIX K;

O29 22=DB+2A; Olzg 23=-I; Olag =0, AN51 OCTa/IbHBIX K.

HetpyaHo 3ametuts, uto |A] = 0. Ans onpeaeneHns
npefenbHbIX BeposiTHocTkel P(ij) (i=0,4,j=0,3+1)
3aMEHMM OfIHO ypaBHeHMe cucteMbl (1) HopMUpYOLWMM
4 3+

> PGz,
i=0 =i
MOMYYEHHOW CUCTEMbI NINHENHBIX anrebpanyecknx ypas-
HEHMIA HOCUT YMCTO TEXHWUYECKMIA XapaKTep.

PaccmMOTpMM BONPOC 3KOHOMMYECKON 3theKTUBHOC-
TM cucTeMbl. B kauecTBe LeneBoil (yHKUMM BBEAEM

nokasare/lb 3KOHOMUYECKOI 3htheKTUBHOCTH [7]:
9

F(m,n,k,r) = chEk . )
=

yCNoBMeM rnocie 4ero pelleHue

30ecb: C; - [0X04 B eAMHULY BPEMEHW OT OAHOTO
OCHOBHOIO 3M1eMEHTa; C, - [0X0[, B €UHULY BPEMEHU
OT OAHOTO PE3EPBHOO 3NIEMEHTA; C3 - AOX0A, B eAMHULY
BPEMEHU OT OfIHOTO PEe3epBHOTO 3/1EMeHTa, Haxo[s-
LLIerocsi B MPOLLEcce 3aMeLIEHUs; C4 -A0X0M B eUHULY
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BPEMEHM OT OJHOr0 3/eMeHTa, Haxopsllerocs B
mpouecce PemMOHTa; Cs - 3aTpaTtbl B €4UHULY BPEMEHN
Ha 0AMH HepaboTOCMOCOOHLIN 31EMEHT (HE B PEMOHTE);
Ce - 3aTpaThl B €MHULY BPEMEHMW HA OANH paboTatoLuii
OpraH 3aMelLLeHuns; C;- 3aTpaTbl B e4UHULY BPEMEHU Ha
O/[IMH HepabOoTaKoLLMIA OpraH 3ameLLeHus;Cg - 3aTpaThl B
eAMHULY BPEMEHU Ha 0AMH paboTatoLuii opraH BoccTa-
HOBNEHMS (PEMOHTA); Cq - 3aTPaThbl B €ANHNLY BPEMEHN
Ha OAMH HepaboTaloLWMiA opraH BOCCTAHOB/IEHUS (pe-
MOHTa);

Puc.2. IMHUM OCHOBHbIX 3/IEMEHTOB

Ei- cpefiHee KOMMYECTBO OCHOBHbIX 3/1EMEHTOB; E; —
CpeaHee KOMMYeCTBO pe3epBHbLIX 3/1eMeHTOB; E; — cpea-
HEee KO/IMYeCTBO Pe3ePBHbIX 3M1EMEHTOB, HAXOAALLMXCS B
npouecce 3amelleHnsi; E; - cpefHee KOnM4yecTBO 3ne-
MEHTOB, HaxoAslMXcs B MpoLecce PeMoHTa; Es -
cpeaHee KO/NYECTBO HepaboToCnOCOOHbIX 3/1EMEHTOB
(He B peMoHTe); Eg - cpefHee KONMYecTBO paboTatoLmx
opraHoB 3amelleHus; E; - cpefHee KOMYecTBo Hepabo-
TaLLMX OPraHoB 3aMelleHus; Eg - cpefHee KOMMYecTBO
paboTatoLyx OpraHOB BOCCTAHOB/EHUS (PEMOHTA); Eg -
cpefHee KOMMYeCTBO HepaboTalowmx OpraHoB BOCCTa-
HOBNEHNS (PEMOHTA).

[nsa onpeaenexuns 3HadeHnii E; (i= 1,_9) BOCMO/b3yeMCS!
JMHUAMM COOTBETCTBYHOLLMX onepavmii Ha KCC. KOHKPETHO,
JMHAN  OCHOBHbIX 3/IEMEHTOB  CXEMATUYECKM  MOXHO
MPeACTaBUTb B BUAE CM/IOLHBIX IMHWIA Ha pyc.2. OTMETUM,
yto umcna Ha ocu abeumce (0,1,2,3,4) ykasbiBaOT Ha
KOMMYeCcTBO  paboTOCNOCOBHBLIX OCHOBHbLIX  3/1EMEHTOB,
KOrga COCTOSHMA CUCTEMbI COOTBETCTBYHOT Y3/1am, pac-
MOMOXEHHBLIM Ha COOTBETCTBYHOLLWX /IMHMSIX ONepauum.

3 nony4eHHOW CxeMbl MOXHO Jerko 3anucatb
pacrnpeenieHne CryvyainHoW BeNYMHbI — KOMYECTBO
paboTOCNOCO6HbIX OCHOBHbIX 3/IEMEHTOB.

0 1 2 3 4

i P(3,i)

7

Z P(4,i)

4

S P(i)

3
P(2,i) P(0,7)

N

i
=
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Torpa
6 5 4
Ei= ) PG3,i) +2 ) P(2,i) +3 ) P(Li) +

3
+43 P(0.0).
i=0

AHaNI0rnyHo:
E2 = [PootP12+P2otPastPas] + 2[Po1+P11+P21+P3o+Pag] +
+3[PootP10+P2g+P311Pa] + 4[P3otPar] + 5Pap;

4 i+l

Egz[iP(l,i)+iP(i,i+2)]+2 ZZP(Z',]'),

1 4

E,= Zp(i,lﬁ 2(1- Z PG, j));

Es=E. - Eq,raeE|- cpefHee KONMUECTBO HepaBoTo-

CMOCOGHbIX 3/IEMEHTOB U

Ne 1 (479),2011

4 4 4 4
E; = ;p(i,1)+2 ;P(i,2)+3 ;P(i,3)+4 ;P(i,4)+

+5 iP(i, 5)+6 iP(i,6) +7P(4,7).

[anee oueBngHo, uto Eg=E3, E;=2-Eq, Eg=E4, Eg
=2 - Es.

MoacTtaBnsAs NonyyYeHHbIe 3HadYeHus E; (i= l,_9) B (2),
MOXHO ONpefennTb 3KOHOMUYECKYHD 3((PEKTUBHOCTb
(hYHKLMOHMPOBaHWS rccnegyemoii cucteMbl (m=4, n=3,
k=r=2) Ans 3apaHHbIX MapameTpoB a,B,AU. HeTpyaHo
BUAETb, 4TO, MMES BO3MOXHOCTb BbIYUCUTL 3KOHO-
MUYECKYIO 3DPEKTUBHOCTL CUCTEMbI, Mbl MOXEM peLlaTh
3a4ady OnNT¥MM3auuyM CUCTeMbl NO BXOAHbLIM (ynpas-
NSIEMbIM) MapamMeTpam.

MocTpoeHHas moaenb peanu3oBaHa B cpeae Matlab.
AKCNepUMeHTabHbIE BXOAHbIE JaHHbIE:

a B A K G C2 C3

Cs Cs Co Cy Cg Co

001 |[0001]1 0,1 10 2 0

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

B pesynbTare BbluMcneHus nonyyaem F(4,3,2,2)
30.1572. Ha cTtonbukoBsoin amnarpamme (puc.3) M3006-
pakeHa BeMYMHA 3HAYeHWi KOMMOHEHTOB BekTopa P.
[Ownarpamma ykasbiBaeT Ha CTabusibHyl0 paboTy OCHOB-
HbIX 3/fIEMEHTOB. ECnM cpefan BXOAHbIX MapameTpoB
n3MeHnTb 3HadeHre 0=0,01 Ha 0=0,1 (T.e. HaAEXHOCTb

0.7

0 5 10 15 20 25 30 35

Puc. 3. Anarpamma BenmunHbl P, (a=0,01)

3. 3AK/TIOYEHUE

MocTpoeHne MoAenu CUCTEMbI He SBMISETCA Camo-
Lienbto. MocTpoeHHas Mofesib ABMSETCA NULWb CPELCTBOM
LN NPOBEAEHNA 3KCMEPUMEHTOB; ONpefeseHns, npak-
TUYECKM 3HAUYUMBIX, PA3/IMYHbIX BbIXOAHbIX NapaMeTpos;
aHannsa QYHKLMOHMPOBAHUA CUCTEMbBI A/1 Pa3/INYHbIX
BXOAHbLIX NapameTpoB W T.4. Kak npumep, MCNonb3ys
MOCTPOEHHYIO MOJENb U KapTy COCTOSHUM CUCTEMBI, B
cTaTbe pacCMOTPEH BOMPOC BbIYMCIEHNS 3KOHOMMWYECKO
3(PEeKTMBHOCTA CUCTEMbI, & TaKXKe MOCTPOEHbl [Aua-

pabOoThl OCHABHbIX 3/IEMEHTOB YXY/ALWNTb Ha NOPSAOK), TO
B pe3enbTare pacuétos nonyuum F(4,3,2,2) = -31.9787
(1.€. cuctema paboTaet Ha y6binb), a gnarpamma (puc. 4)
yKasblBaeT Ha Pe3koe yXyALeHne cTabunbHoCT paboThl
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. Juarpamma eanunnst P, (0=0,1)

rpamMMbl, KOTOpPbIE OTPAXaloT MOBEAEHME CUCTEMbI NpK
pasHbIX 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.

YK 621.397.13

AHANMN3 ANHAMUYECKOW CUCTEMbI YACTOTbI KAPANOPUTMA HA OCHOBE
KOMIMbKOTEPHbIX BU3YANTN3NPOBAHHbLIX METOL0B

Uxenpase V.M., bepuwsnnn M.T., Tokanse J1.L.

[JenapTamMmeHT MH)XEHEPHOI KNGEPHETNKIN U NPUOOPOCTPOEHUS, MPY3NHCKINIA TEXHUYECKUIA yHBepenTeT, Mpyans, 0175,
Téunucew, yn. Koctasa, 77

Pe3tome: PaccMoTpeHb! rpadinieckine MeTo/ibl UCCNeA0BaHNs AUHAMMUYECKO CUCTEMbI KApAMOPUTMOB, KOTOpbIe
HarNsQHO NOKa3blBalOT PasHULly B W3MEHEHWW MokKasaTeneil Ans 340pOBOMO M GOMbHOMO MALMEHTOB. AHanIN3
AVHAMUKM 4acTOTbl  KapAMOpWUTMa MoKasas, YTo MPYMEHEHWe Mpe/CcTaB/eHHbIX METO0B MO3BO/SET MPOBECTM
3((hEKTUBHO aHaNM3 CBOICTB MeEAMKO-GMONOTNYECKOM CUCTEMbI, @ BW3YaNMU3MPOBaHHbIA XapakTep anropuTMOB,
peann3oBaHHbIX B nakete MathCad, 3HaunTeNbHO yNpoLLaeT NoHUMaHNe 0COBEHHOCTEN AYHAMMYECKOTO NOBEAEHMS
CUCTEMbI, €10 BOCMPUSATIS 11 MOMOMET BpayaMm B YCTaHOB/IEHWI 0GBEKTUBHOIO ANarHo3a.

KiroueBsie cioBa: MathCad nporpamma; uyactota KapAvMopuTMa; XaocrpaMma; nokasaresib XepcTa; YacToTHO-
BPEMEHHOe NpPeACTaB/ieHNE.

domgdaaos sbodgdooe 19.11.10
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YOK 515.17
O NAKYHAPHbIX PAOAX NAMJTACA HA COEPE

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

Ne 1 (479),2011

[JenapTameHT MaTemaTukn, FPy3MHCKUIA TEXHUYECKUIA yHUBEpCUTET, Mpy3uns, 0175, Tennuck, yn. Koctasa 77

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

Pestome: M3yyeH BONPOC CXOAMMOCTM NlaKyHapHOTo
psga /lannaca Ha cepe. YCTaHOB/EHO, YTO Takue paabl
B CMbIC/1E CXOAUMOCTU CUIBHO OT/IMYAKOTCSA OT OObIYHbIX
psagoB Jlannaca Ha ciepe (rae HeT «nakyH»). Tak,
Hanpumep, B MPeACTaBMEHHON paboTe [AoKa3blBaeTcs,
4TO €C/IN NakyHapHbIi psg, Jlannaca ectb pag ®ypbe, 10
OH CXOAMWTCA MOYTW BClOAY, TOrAa Kak Ans O6blYHbIX
psgoB ®ypbe-Slannaca ero Ye3apoBCcKue cpegHue mMoryT
pacxoAuTbCA MOYTW BCHOAY NPV KPUTMYECKOM MOKa-
3aterse.

KnoueBble cnoBa: pag Jflannaca Ha chepe; pag
®ypoe-/lannaca; nakyHapHble psadbl; CXOAWMOCTb; CyM-
MUPYEMOCTb; MOMMHOM JleXXaHAapa; MHOrousieHb! [ereH-
bayapa.

1. BBEAEHWE

Teopusi NakyHapHOro TPUrOHOMETPUYECKOTO psaa
M3yyeHa BeCbMa NOMHo. YCTAHOB/EHO, YTO Takue psfbl
06/1a4at0T MHOTMMW CBOWCTBAMM, CU/TbHO OT/IMYAOLLIN-
MW UX OT 0ObIYHbIX TPUTOHOMETPUYECKMX PAAOB (rae HeT
«NaKyH»). TaK, Hanpumep, ecnn nakyHapHblli psg ecTb
psig ®ypbe, TO OH CXOAWTCA MOYTU BCtoay (Torga Kak
06bIYHbIN psig Pypbe MOXKET BCHOAY PacXoamuThes).

Llenbto HacTosllel paboTbl ABASETCS MCCNeaoBaHUe
CXOAMMOCTU lakyHapHOro psiga Jlannaca Ha cepe.

2. OCHOBHAA YACTb

OBO3HAYEHWA, OMPEAENEHNA L
N3BECTHbIE ®AKTHI
R —k— MepHOe eBKIMAOBO MNPOCTPAHCTBO (k =
=123, x=(x,%,.0s%) , Y= V5--0, Y, )= TOU-
k1 (BekTopbl) mpoctpaHctea R*; (0,3,9,....,8,,.9)-

chepuyeckne KOOPAMHATBI TOUKM  x = (X, X,,..., X, )
k

(x,y)= Zx,.y, - CKa/IipHOe NpoM3BeAeHNe BEKTOPOB U3
=

R'; |X|:\/(x,X)—,an|Ha Bektopa x; S'=
={x:x R':|x|=1}- eanudnas chepa, a |s*| - ee

nnowags; L,(5""), 1<p<e (L(s")= L")
MPOCTPaHCTBO (YHKLMIA, onpefeneHHbix Ha S u
WHTETPUPYEMbIX B p-Oii CTEMEHM C O6bIYHOW HOPMOIA;
C(S*')—- npocTpaHCTBO  HEMpepbIBHbIX  (YHKLWA,
onpegeneHHbIx Ha S,

Ecwm x S, T0 B clhepuyeckux KoopavHatax
6ynem ee obosHavatb Tak: x(3,3,,...,9,_,,¢). MNycTb

(5,5 Fns®) M VST, @)~ TOUKA 13
S, O6o3HauMM uepes ) Yron Mexay paavycamu,
NPOBEAEHHLIMM 13 LIEHTPa LIAPOBOM MOBEPXHOCTU K
TOUKaMm x 1 y. Jlerko 3ameTuTb, YTO
(x,y)=cosy =cos? cosF +
+sind cosd, sind cos S, +--- +
+sin} sind, ---sind,_, cos X
xsind'sind, ---sin,_, cos @’ +
+sind sind, ---sind,_, sin g x
xsinF'sind, ---sinJ,_, sing’.
Ecrm 8 =0,710 y =4

Pagom Jlannaca B npoctpaHcTee R’ HasblBaetcs

psg Buaa
i l1:2'. P (cos9)+

Jo%j
102

+ i P"(cosI)(a;, cosmp+ S, sinm@) , (1)

e a,,, a

m W B, —NOCTOAHHbIE uncna, P (x)-
00bluHble, a P"(x)— NpUCOeAVHEHHbIe NO/IMHOMbI Jle-
XaHgapa,

m
d" P, (cos?)

(d cosH"

Pag (1) Takke HasblBaeTcs pPsaoM  CHepuyecKmnx
rapmoHuK. KoHevHas cymma

0.0)=a,,P (o) +

P"(cos ) =

+i P! (cosI)(a;, cosmp+ B, sinmP) (2)

Ha3bIBAETCS MOBEPXHOCTHOW CEPUIECKON FapMOHUKOM
CTEMNEeHW j Un chepruyeckoin PyHKLMen nopsgka ;.
KomnnekcHas (hopma psga (1) umeet sug,

© J

Z VP (cos e @)
T m==j
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rae
q--47(m>® ﬂo-o @m-am(m>m
Nycte £ L(S*™") (ecrm HekoTopas (yHKUMA f

3a/jaHa Ha eauHuYHol chepe S, To Byaem cuutark ee

_2j+1 (j-m)!’l
2r (j+m)!q
j=0,1,2,... m=012,--;j
2j+1 (j-m)!’f

B =00 Grmytd
j=12,... m=

Jjm

1,2, ).
y/',m :7/‘;”1
_2j+1 G=ImDL

41 (j+|m
]—0,1,2,...,

Ecwm a;, onpeeneHsl paBeHcTBaMu (4), 10

npg.,
Nerko nokasatb, uto Y, (F,¢), onpepensemas paBeHcT-

BOM (2), npumet Bug, (cm. [1], ctp. 143, [2] cTp. 152, [3], cTp.
495, [4], cTp. 57)

Y,(5,¢) =

roe

/7277

IIf(z?’ @) P (cosy)sinFdFdg",

cos y = cosFcosF +sinIsinF cos(¢p— @) .
B panbHeilwem pag  dypbe-flannaca  GyHKUUK
[ L(S*) 6ynem paccmatpusath B Buge

| R
ACA") Nﬂ; (2) +1)_(|)'><

2

XJ' S, @)P (cosy)sinddIdg" . (5)

Tenepb BBefAeM MOHATME pAfa Pypbe-flannaca B
npocTpaHcTee R*(k >3).

Mycte f L(S*™") Ee psagom ®ypbe-Nlannaca Hasbl-
BaeTcA psg,

Sqm:iwum, (6)

roe
YA = r(/l)(n+/\)

/1+1

JP” [ 0] £ ()as*™ (), (7)

k=2
:07172’”' ’ A:_a
(n ) 5

(cm. [5], cTp. 2086, [6], cTp. 159).

Ne 1 (479),2011

NPOAOMKEHHON Ha BCE NPOCTPAHCTBO, 3@ MUCK/IOYEHNEM
Hynsi M OGECKOHEYHOCTM TakMM 006pa3oMm, 4TO OHa
0CTaeTcs MOCTOSIHHOM Ha flyyax, BbIXOAAWMX U3 Havana
KoopauHar). Pag (1) HasbiBaeTcs psagom dypbe-/Slannaca
(hyHKLMK f, ecnu

I cos m¢d¢If(z9 P)P" (cosF)sin IdJ,

(4)

I sin m¢d¢If(z9 P)P" (cos F)sin Id I,

1 .
= E(aj,m - lﬁj,m) =

J’ "m¢d¢_[f(z9 ¢)P‘m‘ (cosF)sin Id I,

m=0,+1,42,..

ds* ™ (y) - anemeHt
Sk—l ,dsk—l =
...dd,_,d¢.
PYHKLMN Pf(t) Has3bIBaOTCA MHOrouneHamu ereH-
6ayapa (cm. [7], cTp. 177), unu ynbTpachepryeckumu

MHorousnieHamu (cMm. [8], ctp. 94, [2], cTp. 247) n
OnNpeaenstoTesa U3 PasnoxeHms

EED R AU
n=0
YacTuuHble cyMMbl psiga (6) 0603HaUMM Tak:
%UM=ZWUWL

Pan (6) HasblBaeTcsa cymmupyemMbiM Metogom Abens
k s, ecnm

nnowam
sin*? Fsin" 7 G -

NMOBEPXHOCTN
---sindd,_,d3dd,

(1-2ht+h*)

imU(f3r,2)= S,
roe
U(f3r0)= 3 X (50

Cnpase MBI ClefyoLiie TEOPEMbI:
Teopema A. Ecim f C(S*™"), T0 paBHOMEpHO Ha

Sk—l
im U(f5r,x) = f(x)
(cm. [9], cTp. 147).
Teopema B. Ecrm f L(S*™"), 70 noutn Bclogy Ha
Sk*l

lim U(f37,%) = £(x)
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(cm. 9], cTp. 110).
Teopema C. Ecom f L,(S*™"), 10 ans no6oro
a>0
lim o/ (fx) = /(%)
nout Bcrogy Ha S*', roe o?(f;x)- Yesaposckue
(C,a) cpegHue psaga (6) (cm. [9], cTp. 249).
FoBOPAT, YTO BO3pacTalollas Mocnef0BaTelbHOCTb

HaTypasibHbIX Yncen
no<n, <--<p <o

YL,0BNETBOPSAET YCNOBMIO (L), ecnu
— <400 U —=0 — .
=1 7 =m M n,

MocnepoBatenbHOCTL {n,} HasbiBaeTCA NaKyHapHOV,
€C/M CyL|ecTByeT Takoe g > 1, uTo
Bt > g (k=1,2 8
——=2q (k=12-). (8)

ny
ﬂOKa3b|BaeTCﬂ, YTO BCAKasa naKyHapHasa nocneno-

BaTeNbHOCTb YAOBNETBOPSET ycnosuto (L), HO He
obpartHo (cm. [10], cTp. 24 n 178).
Pap,
ZYnf (f3x) ©)
=0

HasblBaeTCA NakyHapHbIM, ecnu {n,} oGpasyloT naky-
HapHYt0 NocnefoBaTeNbHOCTb. ECIM nocneaoBaTe/ibHOCTb
{nk} Y[I0BNETBOPSIET YCOBUIO (L), TO ByAem roBOpuTb, UTO

psg, (9) ectsb (L) pag.

3. BCTIOMOT'ATE/TbHBIE YTBEPXXAEHUA

Cnpase//mBa cnefytoLlas

3

Nemma 1. Ecim uncnoBoi nakyHapHblid psag ) a,

cyMMupyem no MeTomy AGensi K HEKOTOPOMY ymcy S, T0
OH CXOAUTCS K TOMY Xe uncny (cm. [11], ctp. 134).

Joka3aTtenscrso. ycTb nocnefosaresibHOCTb {nk

Y/[I0B/1IETBOPSIET YCNOBMIO (8).
PaccmoTpum

f)= Z = (1_F)ZSJ" |

1
Myctb r, =1——, N0 yCNnoBUt0 NEMMbI
n

v

f(rn):lZSv l—l -Snpun - o,
n = n
OTctofia cneayer, uto ecriu

AL PETANE P

n nk& n

Ne 1 (479),2011

= L)+ L) (10)
TO
lim /()= S, lim f,(r,) =0.
bygem npegnonarats, 4to f(r) - 0 (r - 1-). 310
NPeAnosioKeHNE He OrpaHM4MBaeT OOGLIHOCTU, TaK Kak
ecnm 11}111 f(r)=S#0, T0 Mbl MOXEM PaccMOTPETb PAA,

NepBblii YNEH KOTOPOro ecTb
TaKoro paga

f(V):(l—r)i(S‘, -8 =f(r)-S - 0, Korga

r-1-.

a, —S . ficHo, uto AnA

Mo ycnosuio

v

SV - 0;

R 1
L )=—>) 1-—
n

& V= ny

1 me —1 l
fi(rn,lﬂ):_ Z 1__ SV hd 0-

iy 930 Ny
PaccMoTpum pasHocTb (cMm. (10)).

e o (rnM )—n S (r"k )= I-—— S -

-1 v
-3 -1 5=
V= nk
1 1 v

=y 1I-— 5-y

T nk+1

Ny =1 l v
=o(n,, _nk)+Snk Z 1-—

= Ny
=0(n, —ny )Snk : (11)
M3 (11) nmeem
S,,A O(nyyy =) =o(n, —ny) .

Otkyfa cnepyet uto }im S, =0.4romn.p,

Nemma 2. Ecm £ L,(S*™"), Toraa cxogmres psig
> [ ¥ ds* (x).
v=0 gk-1

Joka3aTenscreo. VMimeem

2

1) =S, (F0 o, = |f @)= S ¥ (f33)
2 (51 }

L (s

= I f2(x)dS*™ (x) -

2 @ ZY (f1x) dS* (x)+
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[ IV dsw=
= [ /S 0=2 S [ (s

+Z [ rU a7, (12)

B cuny paseHcTBa (7) UMeeM

[ XU asw
= [ X0 o=

W J’ YA(f3x)%

1 PG »If(»)dS*™ (v) dS*™(x)=

rA@+A)

= ll 2

N

J' YA(f30)P (x, )1dS™ (x) f(»)dS*™ () =

= I FOY(f:0)dS ™ (»), (13)

Tak Kak (cM. [1], cTp. 141):
7 =0
Vs
x J’ Y2500 P (%, )1dS* ™ (x) -

13 (12) n (13) nonyyaem:
1£G =S, (590 g, =

= [ £ @S- Z [ £ (108" () =

= J’fz(X)dSk'l(X)-ZJ YA (f3x) T dS ().
S -1 v=0 g -1
OTcioaa cneayer, UTo CXOAMTCS paf

Z [ R dst

N3 3TOro cnegyet Takke, 4TO NouTw Bology Ha S*7'
cXoamTes psag,

o

> 1) ’

y=i

Yrounr.4.

4. OCHOBHbIE PE3Y/IbTATHI
CnpaBefnuBbl CnepytoLime TeOpemsbl:
Teopema 1. Ecnn psig ®ypbe-lannaca (9) ectb

< k-1
NaKyHapHbIiA, TO OH CXOAMTCS NoyTM Belogy Ha S .

CnpaBej/IMBOCTb 3TOI TEOPEMbI clefyeT U3 nemMmbl 1
1 Teopemsl B.

Ne 1 (479),2011

Teopema 2. Ecnu nakyHapHbiil psg (9) ectb psg
®ypbe OT HENpPepbIBHOW (YHKUUW, TO OH CXOAUTCA

paBHOMepHO Ha S*'.

CnpaBeaIMBOCTb 3TON TEOPEMbI BbITEKAET 13 NIEMMbI 1
1 Teopembl A.

Teopema 3. ycTb n, —NOCNeA0BaTEe/IbHOCTb, Y/A0B-

netsopsoLas ycnosuio (L) m £ L,(S*™). Torga noutu
Bcrogy Ha S*'
limS, (%)= /(x).
JokasarensctBo. B cuny Teopembl C,  AnA
[JoKa3aTenbCTBa TEOPEMbI fOCTATOHHO Y6eANTLCS, YTO

lim 5, (f:x)-0, (f1x) =0 (14)

noutn Bcrogy Ha S*™'. [lns 3TOro [OCTaTO4HO NoKasaThb,
uTo

i [ .00, (/i) ") <40 (19

Torga no Teopeme Jlebera 6ydeT WMETb MeCTO
CXOAMMOCTb NOYTY BCrOAy Ha S*' paga

> S, (fi0-0, (/%) .

Otctofa v crneflyet paBeHCTBO (14).
MTak, nokaxxem cxogumocTsb psga (15). Mmeem

5,(/:0-0,(/0) = 3 ¥ (/5 -

n V /‘ n v /‘
- I-——— Y '(f50)=) —Y " (f;x).
Z . ‘(f);M1 (/f5x)
3 atoro paBeHCTBa nosayvyaem

[ S0, "dst (x) =

n,

— A k-1
_Z( e J YA (f3%) "dS* (%),

OueHnm cylvnvly nepBbIX P uneHoB paga (15). imeem

J S, (f3x)=0, (f3x) ds* (x) =

v=l gkt

n, 2

P
P 1 n,
.2
2227
V= I’lv = S
Beegem 0603HaueHMs

Y, :jzl Yj)'(f;x) 2a'Sk_l(x).

J Ar ooy 2 k-1
[ 100 w0

Y (f;x) ds* (). (16)

Vimeem
)‘l n, n
1 ! 1o
Z H; = ,+—22ﬂ,~+
V= ‘ J= 1 J= }’l J=1
ny 1 n ny
+— Y Mty Mt Z Y+
nz JEm 3 = n3 JEmH
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1 =
2 Z/Jj +
Ny j=n+l
= u = Z M+ +— z H; =
p J=n+l p JEn,tl
n )4 1 " )4 1
Z'Uj —t z Hi) =t
= V= n‘, J=m+l v= n\/
ﬂp 1
ety )
JENp- ¥l n,
Ho nocneposatensHocts {n,}  yposnetsopsier

ycnosuio (L), NoaTomy u {nz} Takke (cm. [10], cTp. 24), a

noTomy
— 1
Z_Z %, C =const . (18)
v= n;
13 (17) n (18) nonyyaem
V4 1 n, <
; nvz 7= o
1 & o1 _
<C Z—Z/J > z/J t Yy SH =
1 Jj= "|+1 2 J=n,t1 np

r ;
ST e
= ni J=ni +l

W3 onpepenenns L/, uveem

n; ni

> M

j=n +1

N3 (17) n (19) nonyqaeM
Z Zy <c Y”‘fx) *ds T (x) =
= v J =1 j=n; 1+] S

[RAGE Tds* T (x). (19)

J=Eni+1 gkl

v

:CZ [ U zdS“m (20)
i=1 gkl
npu nNo6om P.

B cuny nemmbl 2 u3 (16) u (20) nonyvaem
cnpase/IMBOCTL TEOPEMbI 3.

Cnepcreue. Ecnu n, ecTb NakyHapHas

nocnegosarenibHocts U £ L,(S*™'), To noutn Bciogy
Ha S

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

PaccmoTpum psg (9) B R, T.e. A= 5 Myctb

v, n;

Z y,,/’mP)m‘ (cosF)e™ .

Jj=v m=-

H(Vlav29l9:¢) =

nj

Nemma 3. Ecnm E(E S*)— MHOXECTBO MOJIOXW-
TeNbHOV Mepbl, TO MOXXHO BblOpaTb Takoe HaTypasibHoe
uicno v, (3aBucsllee TONbKO OT E W g, Tae q —
MOCTOsIHHAasA onpejensemas HepaBeHCTBOM (8) w

Ne 1 (479), 2011

(hMKCMpOBaHHble uncna a, b (a>0, b>0),
No60ro HatypasibHoro ymcna v, (v, >v,) UMeeT MecTo
HEpaBEHCTBO

yto Ans

(n,# [ mDYy,
a|E|z

J

SIH (V13V2579>¢)dS =
2

noo n+|m
<hIEIS 4 (n;+[ml)! vl e
=0 m==n; 2nj+1(nj_|m|)'
Teopema 4. Ecnn psg (9) /\:%, cm.(5)  cym-

mupyem Metogom (C,1) Ha MHOxectBe E(E  S?)
MONOXMUTENbHOI MepbI, TO
(n;+|m|)!
2,2 50,41 oyl
[okasarenbetso. MycTb v, BblbpaH Tak, 4To UMeeT
mecTo (21). C gpyroit CTOPOHBI,
H,v,,3,0) =8, ([;9,0)-S,(f;59.¢). (23)

B cuny nemmbl 1, S, (f;5,¢) cxoautcd Ha MHO-

o nj 1

(22)

‘ n;,m

ecTBe E, N03TOMY CyLLecTByeT MHOXecTBO F(F  S§%)

NONMOXWUTENbHON Mepbl M 4Mcno M, OS5 KOTOPbIX
yacTHble cymMbl S, (f5, @) YLOBNETBOPSAIOT YCMIOBUAM
|S.(/:8.8)| <M (24)
paBHoMepHO no (J,¢) F (v N). U3 (23) n (24)
nveem
|H(v,v,,9,8)| < 2M
paBHomepHo no (&,¢) F, v, (v, >v,)C . oatomy B
cuny (21) pnsieex v, (v, >v,) Mosyvyaem
D ALl
5.5, 2n 1 (n,—|ml)!
Ecnm B 3TOM HepaBeHCTBE nepeigem K npeaeny npu
v, — 0, N0Mly4nM

alF|

I, | <4M(F|.

s < I (mH[m)!
J=v m=-n; 2”, +1 (nj_ | m |)

Otctoga n nonyvaetcs (22). Teopema gokasaHa.

2

‘ n;,m

3. 3AK/TKOYEHWE
TaknMm 06pasoM, [OKasaHO, YTO eCnu flaKyHapHbIi
psg Nannaca ectb psg dypbe, TO OH CXOAWUTCA MOUTY

BClOAY.
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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 gquestion 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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obogobol dgdmmsgobgdyamo dgmmeogs, JgHdme
X, 'S, NP Ulogmbd@mmam  @93960b
Lodygogdsl ggodarggl m3g@s@ogmop  godmgog-
@obmm  ,,bgbdo  Gam@o® s dmgsbeobmm
LY ogemgdol dgmmpogol 3o gdicos,
Lobfogarm  dologmol  gowdmgdols

53900

dmgsboobmn
0obs3d0dgg-
©s .49, 5dols
3omgs@olifobgoom {o®dmwygbogno sbognobo be-

Yo gdsls a3odemggls 3geopamagool, josmgo®gdols

Om3obs o Jobso@lbols (33eogds

©S  ggoboBol  Fygdomdol  YBOMm  MmdogdHydew
‘dggnobgool Lodygomgdsl.
boggobdm  Lodyggoo:  Logmb@@mem @y 3s;

g3 a0o300lL beg®gdo; bodolbols 3omsdg@mgdo.

1. dglogogmo

Lolifoganm  3@miEgbols  ba@obbols
‘dg3mmogsbgdygemo dgmmeogs ©oR4dbgdygmos 0ds-
bg, ®m3d Lobogmm 3dmiEglo Fo@mdmowygbls &gd-

bommyoyg@o 3GmEgbol 3g@dm  dgdnbgggel ©s

sbsgnobols

dobomgols wodsbslbomgdgaos sbognobols ogogg dg-
0mE oo, 53  odshbobosmgdgaos  Lofo®dmm
30m39Lgdolomgol. sdo@md Labfsgamm 3@mEglols
‘dgdopagbgaro bofomgdo dgodangds aobgobognmo,
Omama3 36m3gbol gagdgb@gdo ob gubliogdo.
Lolifogarm 3@mEgbol mdogd@ew dgodangds hsom-
gogml o ggygmo  LEAgogbdo ob LbEYwgbdms
X39580. Lfsgargdol 3@mEgldo LEywgb@gdo 9@-
009Hm3ogdo@do 5@0sb 3Omi3gLol gargdgb@gomsb

oby 0ldgbgb wgd3090L, sLOY@gdgb 3G @0 e
bodydomgdl, ULogndlem bsdydomgdl s ».9. dg-

©g20 b egbdgdols gogdodmobs 3GmEgbol geng-
3960 90mob s®ol 3mEbol Mbols sdsmengds.
bo@olbol Loliggdgdobswdo gohm-ghm doGomsw
bo@obboli  35(539@Mgd0l  gobmdgs
Fomdmoagbl, Logdsdos bEyogbdol mwbols om-
bol 2obmdgoby. G@Osogogmee 3mEbols @Mmbols

dmnbmgbsls

Yg3obgds bodbom ob  Jymom bpgds. wmgbomg-
mbdom  gdoegl  Labfsgengdangddo dmfdge  @go-
Boba e LobEgdsdo godmygbgdymos sy@gmgg -

swgg@o 9.7 L bogmbd@merm 33000l dgge-
Lgdgoo0.

08 dobgboms  dm@ol, @mIgmoi  bslbfogerm
30m39Lols s@slGododmdsls 0fg93L, dgodangds
psgolobganmm:  oliodemobol Lfsgengdols ods-
o bodolbo; @go@obygemo 3mbd@marols dgmem-
©030L  sMo3mMg]dmmds;  3geymaol  dog®
LA9EgbdOL  EmEbol  s@smdogddu®o  ggolgds;
LAYEgbdgdol  dbdowsb  @gdiogdby
J9oymrzomgdgmo wolif@mgds; 3gosamaol dbdowsb
mgd3ogdol  aoaegbs;  Lobfsgmm  3@miglbols
Lol ogarm-dgommeyg®o  @o@g@s@dy®om  s@sls g ds-
@olbo  9bOybggmymas s ULbgs. ygges gl do-
bgbo ®mogl ofighls Lolfogem Lgdgld®ol ©slidy-
LR egb@ols ‘dgxolgdols

MO

@ 9d0lols
OO,
2dm3560L gowod@ols ghm-ghmo gg9]@ 6o dg-

Lodmgmm

0oEo X=,S=mp— Logmbdomme 63980l 5o

doo.

2. dJo®omospo bsFoao

)_(—lmdmﬁg)ﬁ)mgmm A930L 52905 brgds Lopbg-
b0l dobgegom Lodygsmmm  Jyagdoosb gowsb@ols
dmbo@mmobaolomgol. Ladygsmm Jyms momemgyen
96 Loaobbyg obg gobolsbmgmgds:

@)

Los M=1...n, n s@0l bEYEgbHgdol Momegbmds
xo99do; j=l1k, k- ©olEodmobgdol @omogbmds,
hodomgdymo aoblobognggen Lglosby.

X - bolfogmm 3@mEgbol Fuomaogd babls
3oblaboangge Lglosbg aobglobmgdagm oby:

k
x=2 . 3
P 3
Lodygommm  ggo0@s@ o aoob®s  bodyomm
S aobobsbwgdgds dgdwgyboo@sg:
4)

dodob  @gagasizool Lobmgmgdols godmmgens

X- Lo 3mbGOmem  @ggobomgols  dgodangds ol
Fomdmgowaobmo:
Ucl =x+3S; (5)
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D,=x-3S. (6)
3obgobognmo  ghHmo xaynol dogd LogsdmEm

Lgbosby domgdymo dggagdo, Lowsg doflodsgosy-
@0 Jyas séol 100, boaom dobodsgnydo — 0. dg-
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e 5dmbsdhggee. gobsoweb Lbgowalbgs Logobo
doMEgds ghmo s 0039 XdR0L dog@ Sdmbsdhyg-
30 dmEygermds dgodogo 0gbgds.

l-gan  3bGoando dmEgdgeos yggers SyEoeg-

©93900L  sbogmobo 930@ggemgli gmganols Gomgds ogezo dmboggiydo,  Godggbo  yedmogmogros
bogmbBOmmm  G3g00l o0l bogmdggmby. bo- bgdmm  dmygobogro  saoym@omdgbom.  dowgdyeo
3ObEOmEem  M93950lL  spgdolomgol  LHywgbBgdols 99900l dobyegom  LogmbdBmemem G900
dog® hododgdol dgogagdo gom  Lopobdo Bogmgs- 2909520 0gbgdo.
3bMogro 1
Y . - N .
2 & £2% ¢ €28L | £y | ¥ o e
L2 $ TS EUE | 252 | s 2|2 3
2L | S5 | BEE | TR | 4Es| R £
N eg¥ | %%z | 225 | 229|255 | 8¢ =
S E P S 2, € R = £ 3 | €2 3T o
=257 | TEE | %% | g |2 | & =
SRSl EEsT | fas | 598 |58 |2
2 3 4 5 6 7 8
1 64 2 98 715 54 645 6733
2 51 51 68 31 g ) 4633
3 34 31 67 31 g 345 4692
g 100 96 100 100 89 99 9733
3 85 63 98 71 70 74 76.83
6 78 81 100 71.5 61 72 77,25
7 17 19 1 22 0 0 9.83
8 17 20 1 23 0 1 10.33
9 18 19 0 23 0 51 18.5
10 85 86 99 82 72 88 85.33
11 98 100 100 98 91 98 97.5
12 95 92 97 84 64 75.5 84.58
13 88 54 95 72 60 81 75.0
14 30 23 57 51 45 55 36.75
aj 628 57.6 70.0 622 409 | 618 | s9p- X
Lod. ggom SJ 31,6 29,8 40,2 26,2 36,3 30,3 324
R=Xmax-Xmin. 83 81 100 78 91 9 88.6
S 9.82
ud 88.66
Dd 29.74
Uds 15.65
Dds 3.99
X— LogmbdHmemm g3
agbGogno 2
1 2 3 4 5 6
o d.Jgemo 62.8 57.6 70.0 62.2 40.9 61.8
Loabgdols Jobgrogom
b0 s 59.2 59.2 59.2 59.2 59.2 59.2
Lglbool dobgwgom
ud 88.66 88.66 88.66 88.66 88.66 88.66
Dd 29.74 29.74 29.74 29.74 29.74 29.74
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——1553. Jems Logbgdol
dobgzom

—8—1553. Jres Lglools
dobgzo0m

ud

~¢—Dd

6ob. L X— Logmb@dmmen @ego

S-Logmbd@mam G930l spgds bpgds Jyag-
b0l geroagdgdoll bodolbols dmbo@mmobyolm-
30L Lopbgdols dobgrgom. bsdygomm 3gs0@sd o
3osb®s  mommgyge  j-g@  Lagobbg obg  pobo-
Lobwgdgds:

)

Lodgogmm  3go@s@ygm  aoobdol  gobglsb-
®gMogm Jgdgaboo@ow:

k

2"
k

3OMOE0bsGgool  aodmmgms  S-bsgmb@®menm
Gg30Lomgols osbig aodmoyydgds: U, = B,S Lsd. (9)
D, = B,S 1559. (10)

ooz Ud ool Ggagas@ool bgos LsgmbGm-
oo bwgs®o, D — @gygesiool Jggos  Lsjmb-
BOm@m  ‘bwgsto, B3, B4 —  3jmggoi3ogbdgoo,
OmImgdox  ©sdmgoegdgmos  @oligol  s@hggols
s Jgboda gdenmdgdols bLowowgby.

SLod. =

8) @gaymmsaool Lsbmgdgdols

ab®ogno 3
S—Logmb@dmmem Gg3o
1 2 3 4 5 6 7
S bis9. 32.4 32.4 32.4 32.4 32.4 32.4
ud 15.65 15.65 15.65 15.65 15.65 15.65
Dd 3.99 3.99 3.99 3.99 3.99 3.99
159, 3go0. 31.6 29.8 40.2 26.2 36.3 30.3
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35
¢ ¢ ¢ ¢ 4
30 +
25 4
20 —— S1YY
—a— Ud
15 [ = = = |
Dd
10 153. 33500
5 a
0 T T T T T
1 2 3 4 5 6

6ob. 2. S—TLogmb@tome Gygo

NP —bsymbBGmare G0l 5893s
np -Logmb@dmam @ygs 0ggos Logbgdols dob-
9300 5MdEsds jdsgmgomgdgaro  Jyegdols dmbo-
Bmaobgolsmgol.
Lodygomm  Homgbmdsls

bdgeo Jyagdobs np - dobgwgom mommgymmo  j-
@60 Logbobsmgols gobglsbrmgmogmn dgdwgabsodso:

k

5w
j:

np = ,
P

oo NP oMol s@opsds jdsgmgog gdgao  Jyeng-
50l MomEgbmdss j-gdo Lagbobsmgol, P — s@swes-

dogdogmaoamgdgmo  Jymgdols Foano asdmomngarg-
b5 g9 gaboodso:

M55 3JdogmBogn g-

(11)

—_n
5=
n

(12)

Lbosg N o®ol xa9xdo bErgb@gdol @smwgbm-
do.

35dob  Agagmozooll begdgdols jmm@obs@g-
b0l aodmmgeos  np — bogmbG®menm  @ygzobsmgols

obig aobolsbmg@gds:

Uy, =np+3n p(-p) ; (13)
D,,, =np=3n p(1-p) . (14)

oo U,

dnp  S®0L Ggagmozool Lsgmb@@meme
— Ogy9ms3ools
Logmb@®mem  Lobeg@mol  Jggos begs®o, @m-

dgenoi odanggs odymgom gyl s dmEgdye

Lobegdols bgos bwgs®o; D,

cl np

‘dgdmnbgggodo  sb@AL  dmygagdgmos, sdo@md  go-
mgoém 0-U [2].
gboogoo 4
1 2 3 4 5 6 L>d.
d6093b.
NUNGASS
HomEgbmds 4 4 3 3 6 2 3,67
np
% P 0,29 0,29 0,21 0,21 043 0,14 0,86
Ucl np 8,59 8,59 8,59 8,59 8,59 8,59
1>d. d60dgb. 3,67 3,67 3,67 3,67 3,67 3,67

64



stu-s Sromebi — TRANSACTIONS OF GTU - TPYbI TTY

Ne 1(479),2011

np-bsgmb@@mem @9

65b. 3. Np-Logmbd@mmem Gygs

3. @slggbs

Lolbfogmm  3GmiEgbol  badolbols
Ygdmmsgobgdgmmo dgmmpogs, 3g@dmw X, S, NP Lo-
3ObBHOME®m  @93900L o g0s  Lodgomgdsls ggod-
@93l M3gAoGogms©  godmgsgmobme  ,Lylo
Gam@o” s dmgsbobmm  LYsgegdol dgmmo-
3oL gmagdios, Lolfsganem dobsaol godmzgdols

sbogrobols

0565303 g30md0ls o Jobss@lol gmogds s
5. 9.
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UDC 621.397.13

INTELLECTUAL SYSTEM OF ESTIMATION OF STUDYING PROCESS QUALITY

|. 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.

YOK 621.397.13

WHTENNEKTYAIbHAA CCTEMA OLUEHKW KAYECTBA YYEBEHOIO MPOLLECCA

3earmHnase W.I., Menabge T.P.

JlenapTaMeHT MHXEeHEePHOWN KNBEPHETMKIN 1 MPUBOPOCTPOEHNS, MPY3MHCKUIA TEXHNYECKINIA YHBEpCeUTeT, py3us, 0175,
Téwunucew, yn. Koctaga, 77

Pestome: MNpeanoxeHHass MeToAMKa aHaiM3a kavecTBa y4ebHOro mpouecca, a UMeHHo noctpoeHue X, S, NP
KOHTPO/bHBIX KapT TO03BONSIET OMNepaTMBHO BbISBUTb «CMaboe 3BEHO» W MPOW3BECTU KOPPEKLUMI METOAMKM
npenogasBaHuns, M3MEHWUTb COAEPXKaHMe UKW NocnefoBaTelbHOCTb U3N0XKeHMS yuebHOro matepuana v 1.4. Hapsgy c
3TMM MNpPEeACTaBMEHHbI aHanM3 MO3BONSAET AaTb 60/ee 0OBLEKTMBHYKO OLIEHKY paboTbl mpenogasatens, Kadeapbl,
[leKaHara.

KroueBsie cI0Ba: KOHTPO/IbHbIE KAPTbl; FPaHWLbl PEryIMPOBaHWS; NapaMeTpbl KauecTsa.

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, Thilisi, 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.

YK 621.828

ONODOEPEHLINANBHBIE YPABHEHNA JOBABOYHOIO CBOBOAHOIO ABVXEHINA
OMTUMAIbHOW TOPMO3HOW PbIYAYXXHOW MEPEAAYN

WapaweHunpgze I.C.*, Kypranmase M.P., Mre6puwswav H.H., AyHaya T.[xk., Wapawennase C.T.
[enapTaMeHT TpaHcrnopTa, Mpy3vHCKMiA TexHUueckuii yHmBepemTeT, [py3us, 0175, Téunmcu, yn. Koctasa, 77

Pestome: C Lefbto UCCNeAoBaHNs peasbHbIX ANHAMUYECKMX MapamMeTpoB ONTUMa/bHOM TOPMO3HOM PblyaXKHOM
nepefaus NacCaKMpPCKUX BaroHOB, B pa6oTe paspaboTaHbl AvdMEpeHLManbHble YpaBHEHUS [06aBOYHOMO
CBOGO/HOIO ABWXEHWSA 3TOii Nepeaaqn. Vicnonb3oBaHa AMHaMuyeckast MOZIeNb ONTUMALHOM Nepeaay ¢ 3a3opamm B
LIAPHMPHBIX COEAMHEHUsX. AnddepeHunanbHble ypaBHEHWsT A06aBOYHOMO ABWXEHWSI COCTAB/EHbI OTHOCWUTE/bHO
nepeMeHHbIX YIOBbIX U NIMHENHbIX 0606LLIEHHBIX KoopauHAaT. MonyyeHa cucTema AndhepeHUmManbHbIX ypaBHeHN
A06ABOYHOTO [IBMXKEHMS C YYETOM [EVCTBYIOLWX BLUELIHUX CW, M3HOCA M YAapOB 3/1EMEHTOB  LUIAPHUPHbIX
COEAVMHEHWIA, a TAKXKE NepeMeHHbIX KUHEMATUYECKUX NapaMeTpoB.
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SOLUTION OF STRAIGHT GEOMETRICAL PROBLEM FOR FIVE LINK MECHANISM WITH TWO DE-

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

Department of transport, Georgian Technical University, 77, Kostava str, Thilisi, 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

7O TEDTEATENTOH = 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

TEITOD = 7CHTAD O 2)
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The matrix of transfer between of two sequential i-1
and i plain coordinate systems will have the following
general form:

Ne 1 (479), 2011

In our case we can reduce by one the series of matric-
es of transfer between neighboring links as a result of
which we receive third series matrices the inverse matric-

1 0 0 0 es of which are equal to these matrices
7=l = lig co8@;y —singy O 3)
0 sing,, cosd,, O
0 0 0 1
1 0 0 1 0 0
700 =|=, cosg, —singy|; 7Y =l cosg,, -sing,||;
0 sing, cos@, 0 sing, cosg,,
1 0 0 1 0 0
76D =\, cosgy, -singy,|; TW) =\, cosd,, -singdy;|;
0 sing;, cos@, 0 singy; cos@y
1 0 0 1 0 0
TOY =, cos@y —singy|; 7OV ={/ycos@y,  cosgy singy|;
0 singy cos@Py —lysing,, -sing, cosd,
1 0 0 1 0 0
702 =|-] cos@, cosd, singdp,|; T3 =|-l,coshy; cosy; singy.
Lising, -sing, cosd, Lsingy;  —singy; cosdy
1 00
E=(0 1 o
0 01
After multiplication of these matrixes we will have
1 0 0 1 0 0
T(4’3)T(0’4) = 13 Ccos ¢43 - Sin ¢43 X l4 Ccos ¢40 - Sil’l ¢40 =
0 sing,; cos@y || [0 sing,, cos@y
1 0 0
=l +1,c08@y;  cos(Pyz + Pug)  —Sin(Pys + Pao)-
lysing,;  sin(@ys +@y)  cos(@ys + @)
1 0 0 1 0 0
7EITADTON =l cos@y,  cos@y,  singy, x|~ cosd, cosd, sing,|x
Lisingy;  —singy; cos@y|| || sing, -sing, cos@,
1 0 0
x| locos@y  cos@y  singy, || =
~lysingy,  —singy; cosgy,
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1 0 0

==l cos @yy =1, cos(Py + Pr3) — Ly cos(Py; + Pia + Pr3)  cOs(Py + Py + Py3)  sin(Py; + Ppp + Pa3)|
L) sin @3 + 1, sin(@y, + @,3) = I sin (¢01 +P,+ ¢23) —sin(@y; + Py + @23) cos(Py; + Py + Ps3)

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

1 0 0
L+l cos@y;  cos(Pys + Pag)  —sin(Pyy + Py = 4)
Iy sin @3 sin(@y; +@y0)  cos(Pyz + Pyo)
1 0 0

==l cos@yy = [y cos(Pyy + Pr3) ~ 1y cos(Py + Py + Pr3)  cos(Pyy + Pia + Dr3)  sin(Py; + P+ Pr3)||-
L sin @y + 1 sin(@y, + @) 1 sin(¢01 t,t+ ¢23) =sin(@y, + P, + Pr3)  cos(Por + Dot P3)

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

[y 1, c08 @43 = =1, cOS(Py; + Py3) =1, CO8 3 + [y cOS(Py; + Py + hr3)
Lysin@y; = L sin s+l sin (@, + @3 ) = lysin (@y; + i + $53) (%)
sin (a3 + @a9) = —sin (@, + 12 + P13)
cos (@3 + Ba9) = cos (@) + 1> + P3)

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—7T)+(¢23—/T)+(¢34—][)+¢40:37[ (6)
Po1 * P2+ Pyt Py + 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:

2 272 ;2 0
Where
—2_2.2.72 / /
A=1y =15+ +15 = 2Lyl cos @,y + 241, cos @y — 21/, cos(¢0 + ¢4o)
@ =67~ @y, _¢4o_
Lets introduce following additional notations:
B = A51§ sin® @y + 415 (1, = Iy cos @y, ),
C =44l (ly =1y cosPy)
D = A% - 41313 sin® @,
Equation (7) is solved as follows:
_ —C+C?-4BD
cosyy = @®)
2B
-C2~C*-4BD
@s, = arccos 5B
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From the first equation of system (5) we have:
Iy cos sy = Iy cos (@y + Py ) + 15 +1y COS(¢1/ - ¢34)
b

cos s =

From where angle ¢; is defined:
lycos @y =1 COS(¢34 + ¢40) +13+1 cos (¢1/ - ¢34)

L )

@, = arccos

In order to define angle ¢,3 we use condition (6) and get:
P2 =67 =y~ D3~ P3s ~ Puo (10)
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:
re = 1e (Po1-Pao ) (1)
Absolute velocity of the point is determined as the first derivative of its radius vector according time:
dic _ Org d@y,  Ore dgy

Ze - + (12)
dt 0@, dt 0¢y dt

In this formula:
Ore _ 0O

Upr; —— =Ugy; - are velocity analogs of point C (13)
0y, 04
d d
% =Wy, 5;0 = @y, - are angular velocities of initial links.
After application of theses notations we shall have:
Ve = uc iy +ucyyg (14)

In order to find the full speed it is necessary to find speed projections on axes X and Y:
dxo _ Oxo d ¢01 Oxe d@y, _ Oxc Oxc

e - + w, 15
dt 0@y dt 6¢40 dt a¢01 “ 094 + (1
dyc - Oyc d¢01 Oyc dgy - 0yc + 0yc w (16)
i 0@y di 6¢40 di 0¢ “ 0y
dx . . 0 .
—S = ~singy ~1,sin (¢01 + ¢12) 9%, — 5 sm(¢01 + ¢12) Wy + &12 sm(¢01 + ¢12) Wy (17)
dt 09y, 09,
d 0 0
Pe - lycos @y, +1, C05(¢01 +¢12)+&12 COS(¢01 +¢12) Wy +&lz C05(¢01 +¢12) Wy (18)
dt 09y, 094

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

- _dlre _ O S 0% .
ac=—3= —Cq Y Y 5 (19)
di* & 0q " & 4 0q0q;

When the system has two degrees of freedom we have:
_ al_;c .o or . or

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

n 2 2 2 2
o0r .. 0°r ., or .. 07 .,
= 9id; aiq + 49 =—5h 2ot 5D (20)
Z aqz ’ Z 6 aql 09,09, 01112 04,04, aqf
After necessary substltutlons we receive acceleration determining final formulas:
2 2 2
d );C = Oxc En t Orc Ey t ik <y Wy, + 0" Wo1Wag +6_xzcw§0 21)
dt 09y, 004 6¢01 6¢016¢40 095
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2 2 2
‘ };C = e En t + Qe ot a YC W5y 9 vc W Wy + o —Cwjy (22)
dt 09y, 6¢40 5¢01 00y10¢4 ¢4o
d*x, . . 0 . 0 .
== ~hsingy ~Lsin(@y + ) - P Lsin(@y +@2) &+ %y Lsin(@y; + @1y ) 40—
dt 09y, 40
2

0 . 9?

= Licos@y +1, COS(¢01 + ¢12) 1+ b - Sln(¢01 ¢12) i wgl - (23)
0@y, ogy,

o, 0¢, ., 0?
- L COS(¢01 +¢12) 1+ 34, 0p +1 sm(¢01 ¢12)a¢ Y] Wy Wy
o1 40 0190 @40
2
0 ) 9?
- L COS(¢01 +¢12) i +1 sm(¢01 +¢12) P Wi

09y

0di,

d? 0 0
e - lycos @y, +1, COS(¢01 + ¢12)+&12 COS(¢01 + ¢12) Eo1 "’%lz COS(¢01 + ¢12)540 -

dr* 00y, 40
g, 9’4
= Iisingy, +Lsin(gy, +y,) 1+ 3 2 —Lcos(@y + 412) 6¢12 why (24)
01 01
. 09, 04, ¢12
- [, sin + 1+—= —/—=-1,cos Wy Wy —
2 (¢01 ¢12) 38y i 2 (¢01 ¢12)6¢010¢4O 01%s0
-1 sin(¢ +¢ ) 9%, 2—1 cos(¢ +¢ )%
2 o1 T P12 30,0 2 o1 T P12 a¢fo 40
3. CONCLUSION 2. D. Tavkhelidze, N. Davitashvili. The theoretical basis

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.

YK 621.828
AHANN3 3KCMN/TYATALMOHHOW PABOTbI 9/TEMEHTOB TOPMO3HOW PbIYAXHOW
MEPEAAYM BATOHA C YHETOM U3HOCA

WapaweHnnpgze I'.C., AyHaya T.0., Mre6puwwsnnv H.H., KyptaHngse MNM.P., lWapaweHngze C.T.
[JlenapTaMeHT TpaHcnopTa, [Py3UHCKNIA TEXHUYECKWIA yHUBEPCUTET, Mpy3us, 0175, Téunuck, yn. Koctaea, 77

Peslome: Ha ocHOBe CTATUCTUYECKMX AaHHbIX 3M1EMEHTOB LWAPHUPHLIX COEAMHEHWA TOPMO3HON PblYaXXHON
nepefaun B paboTe co3gaH MateMaTM4yeckuii MeTod WCCNefoBaHWMs 3aBUCMMOCTEN M3HOCa OT mpobera BaroHa.
PaccmoTpeHa peasnbHas cxema nepegayn ¢ y4eToM M3HOca 3/1EMEHTOB. BEpOSTHOCTb 6e30TKa3HOM 3KCNJTyaTalMoHHOM
paboThl 31EMEHTOB PacCMOTPEHa MO CNEKTPY rMNepreoMeTPMYECKOro pacnpeaeneHns u opmyne 6UHOMMaNbHOro
pacnpeeneHmns. YCTaHOB/EHbl BEPXHUIA NpeAen HafeXHOCTU 1 BEPOATHOCTb 6e30TKa3HOW paboThbl. MoAyYeHHbIMK
pesy/nbTatamy rpajuyeckn 1306pakaercs 3aBMCMMOCTb M3HOCA 3IEMEHTOB OT Mpobera BaroHa B C/y4yae pasHbiX
MaTepuanoB 3TUX 3/1EMEHTOB.

KiroueBsie cnoBa: M3HOC; 3KCM/yaTauMoHHas paboTa; BepOsSiTHOCTb 6e30TKasHOWM paboThl; Npober BaroHa;
3M1EMEHTbI COEJMHEHWIA.

do@gdaeos sbsdgdwoe 22.07.2010
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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.

YJIK 69.002.51(075.32)
MOZAEPH3ALWNA PABOYNX OPTAHOB 3EMJIEPEXYLLIMX MALLH
ByxHukawsunuT.l1., ByxHukawswunm 1.T.

[JlenapTaMeHT MalLMHOCTPOEHWS, [PY3NHCKNIA TEXHNYECKUIA YHUBEPCUTET, Ipy3uns, 0175, Tomunmcw, yn. Koctasa, 77
Pestome: PaccMoTpeH anpobypoBaHHbIi CMNOCO6 MOAEPHM3aLMN Pabounx OpraHOB 3eMIEPEXYLLMX MalUUH C
MOMEHTa NOJTy4eHNst aBTOPCKOro YA0CTOBEPEHNS Ha M306peTeHre 40 ero BHeAPEHUs B MPOM3BOACTBO. C 3TOM Lienblo

B cTatbe NpVBefeHbl YeTbipe 06pPas3LOBbIX MNPUMepPa, O3HAKOM/EHWE C KOTOPbIMU, HECOMHEHHO, MOMOXeT
HauMHaOLLMM MaLLMHOCTPOUTENSIM B UX HAYYHOI AesTeNbHOCTM Ha HaYarlbHOM 3Tare.

KiroueBsie croBa: kaHaBOKOMaTe/b; LEMHOM pabounii opraH; KOHYCHbIA AMCK.

domgdaaos sbsdgdwoe 10.11.2010
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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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MO/JE/IMPOBAHWE FrEHEPALLAV NMOCNEAOBATE/IbHOCTW MEPEKFOUYEHNA HA

NOACTAHUMAX SHEPTOCUCTEMbI
Kytarenaase P.I'., Kobnawsunm A.A.

JlenapTaMeHT ynpasieHns 3KOHOMUKOI 1 613HECOM, [PY3UHCKWIA TEXHUYECKINIA yHUBEPCUTET, [py3us, 0175, Tomaucn,

yx. Kocrasa, 77

Pestome: V13yueHa BO3MOXHOCTb CO3AjaHus NOCne10BaTe/lbHOCTM aBTOMATUYECKUX NePEeK/YeHuii. PaccmoTpeHa
MO/ENb COOTBETCTBYIOLUEIA 3KCMEPTHON CUCTEMbI. AHANM3MPYeTcs Heo6XOAMMOCTb CO3[aHUs Takoi IKCMepTHON
mozenu. MNokasaHa nocnefoBaTeNbHOCTb AeicTBIiA onepaTopa. Co3faHHas Moe/b peasn3vpoBaHa Ha OCHOBE Si3biKa
06bEKTHO-OPVEHTMPOBAHHOTO MPOrPaMMIPOBaHKS. NMoKa3aHo NPEUMYLLECTBO KCTONb30BAHHOTO COCO6a.

KnroueBbie cioBa: 3KCMepTHas CUCTeMa; NPOAYKUMOHHOE MpaBuno; 6asa 3HaHWiA; MociefoBaTe/lbHOCTb

NepeKYeHNA.
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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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YOK 726.54
LIEPKOBb TPOWLIbI B KBEMO XOOALLEHN

Wnykawswnm T.b.
[enapTameHT 06LLECTBEHHbBIX HayK, [PY3MHCKNIA TEXHUYECKWIA yHMUBEPCUTET, Mpy3us, 0175, Témnmcw, yn. Koctasa, 77

Pestome: B Keemo XopgaweHu coxpaHnnock 12 LiepkBeli U HECKO/IbKO OCTaHKOB LiepkBeii. CyLuecTByloLiMe TaM
NaMATHUKM 3044ecTBa He M3yuyeHbl. OHK MO celi AeHb He CTanu NpeAMEeTOM BHMMAHUA Kakoro-nmbo uctopmka mam
NCKYCCTBOBEAA, €CIM HE CUMTATb MacnopTbl MaMSATHUKOB, COCTaBfeHHbIe B 1986 1 1993 rogax M. Knkaveiwsunm n A.
Tonypwa.

B T.H. «komnnekce» KBemo XogalleHn 0CO6EHHO MHTEPECeH xpam «Tpoulbl». CTPOEHWE CUIBHO MOBPEXAEHO.
HecmMoTps Ha 310, NpOCMATPMBAETCA N1aH xpama. Ero HeobxoAMMO OTHECTU K TUNY TPEeXLLEPKOBHOW 6a3ninkm, paHHue
o6pasubl Kotopoit (VI Bek) coxpaHunucb B Tpy3un 1 He BCTPeYaloTcs 60/blie HUrge. 3Ta apXUTEKTypHas Tema,
HaumHas ¢ VIl Beka, npeTepneBaeT onpeae/ieHHYI0 3BOOLMIO U TakK Xe, Kak 1 6a31inka, B OCHOBHOM COXPaHSAET CBOKO
aKTyanbHOCTb [0 X BEKa.

YTOUHEHVE 304ECKOM KOMMO3NLMM 06bEKTA HALLIEro UCCeA0BaHWS U ero onpegesieHHoe CXOACTBO C APYrMMU
NnamATHUKaMy, coxpaHmswmmmcsa B Kaxetnu, AaeT BO3SMOXHOCTb NPUHATL VIl BEK 3a HUXKHIO BPEMEHHYIO TpaHuLly
CTpOUTENLCTBA.

Kirouessie cmoBa: apxmTeKTypa; rpy3vMHCKIA; LEPKOBb; XPUCTUAHCKUIA; KBeMO XogalleHw.
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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.

Y/IK 80
BHYTPEHHAA ®OPMA ®PA3EOJIOMYECKON EANHULBI, KAK MOAE/Ib CUMBOJI3ALAN W
KBA3UCTEPEOTUMHOW CUTYALIUA

famkpenuase H. O.

[lenaptTameHT MHOCTPaHHbIX A3bIKOB Y KOMMYHUKaLWIA, TPY3UHCKWIA TeXHUYECKWiA yHBepcuTeT, Mpyaus, 0175,
Téwunucew, yn. Koctaga, 77

Peslome: Vavoma sBASETCS NyuyliM CPEACTBOM Kak /s OTOBPaXeHWs O6BLEKTUBHOW peanbHOCTM 1
AENCTBUTENBHOCTU, TaK U [N WX PaLMOHANbHOTO W KOMMAKTHOTO W3MOXEeHUs. OHa 9KOHOMWUYHO BblpaXkaet
XapaKTepHbIE 3HAYEHWS 1 CBOWCTBA TOM WU WHOI CUTyaLMil U OPUEHTMPOBAHA Ha CyLLECTBYHOLLYI B NO3HAHUM
Cy6beKTa A3bIKOBYH MKOHY. /iAMOMy HEOGX0AMMO PacCMOTPETb Kak CPeACTBO CO3AaHUs A3bIKOBOW KapTUHbLI MUPA,
KoTopas 6blfa 06pa30BaHa B A3bIKe B Pe3y/bTaTe KOTHUTUBHOTO MaHUMY/IMPOBAHWA YXKe CYLLECTBYIOLLETO 3HAUEHNS.

KnroueBsie cioBa: uavoma; metadopa; (ppaseoniornyeckas earHuLA; BHYTPEHHSS (opma; dpeiiM; (oHoBoe

3HaHME; A3blKOBaA KapTUHa Mupa; nanomatmsauins; METad)OpMSaLI,I/IH; NPOAYKT NO3HaHUA;, nepBnYHass HOMUHaALINA,
OLUEHOYHO-3MOUMOHa/IbHaA 3aBUCMMOCTbL, CUMBO/IU3aLMA; NparMmatmyHoe BocnpudaTne.
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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 MbILLIJIEHWE YENIOBEKA

famkpenuase H.O.
[JenapTamMeHT WHOCTPaHHbIX A3bIKOB U KOMMYHWMKAaLWA, [PY3WHCKWIA TexHWueckuii yHusepcuteT, lpysus, 0175,
Téunucwm, yn. Koctasa, 77

Pe3tomMe: BHyTpeHHIO0 (opMy $3bIKOBOTO 3HaKa onpefenseT OObeKTVMBHas peanbHOCTb M OKpyXXatoLas
coupanbHast cpefa. OHa ycTaHaB/MBAETCA B KOMIMIEKCE KBA3WMCTEPEOTUMNOB acCOLMATMBHBIX MPEACTaBNEHUN U
BepOanbHbIMK  CpeAcTBaMM  06beaMHAET MpunMcaHHble K KakoMy-nMbo  SBMIEHUIO CBOIACTBA, COCTaBAsHOLLME
OOBEKTVBHYIO pPeasibHOCTb. B A3bIkO3HAHWM OTMEYEHHOE W3BECTHO Mof, TepMuHOM “Gestaldt” n OHO sBnsieTcs
HEOTHEM/IEMOI 4acTbl0 MeTaPOPMYHOTO MbIL/IEHMSI YeNIOBEKA, OCHOBAHHOTO Ha (PEiMHON ceMaHTKe. B Hem
Kabk[0€e CM10BO CO3A4aeT T.H. "KOHKPETHbIN hpelim” 1 onmpaeTcs Ha (DOHOBOE 3HaHWE MHAMBMAA, aKKyMyIpOBaHHbIE
MEHTa/IbHble, acCoUMaTUBHO-CUTYaLMOHHbIE MOAE/NN, acCoLUMAaTUBHbIE COHO3bl, OMpefeneHHble HaLWUOHAbHbLIM
MUWPOBO33PEHMEM.

KiroueBsie coBa: BHYTpPeHHss DOpMa S3bIKOBOrO 3HaKa; accoLMaTtvBHbIE MPeLCTaBMeHUs; accoumaTuBHO-
CUTYaLMOHHbIE MOJEeNN; KOMMEKC KBasucuctem; "Gestaldt”; "rewtansg-ncmxonorna™; metaopruyHoe MblleHNE;
(hoHOBOE 3HAHWE; NCUXOOrMYECKOE BIMSIHWE KOHTPACTa; MOTMBALMA A3bIKOBOIO 3HaKa.

domgdaeos sbsdgdwse 01112010
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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:

« Building

- Energetics, telecommunication

« Mining-geology

« Chemical technology, metallurgy

» Architecture, urbanist, design

» Informatic, systems of management

« Transport, engineering industry

« Humanitarian-social

« Institute of buildings, special systems and engineering maintenance

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

» 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.

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

« For Georgian text is used Acadnusx font, size 12

« For English and Russian texts is used font - Times New Roman, size 12;
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« The beginning of the article should contain the following informations
- UDC (Universal Decimal Classification)
« Name, surname, of author/authors

E-mail and contact telephone of author/authors

The name of department in all three languages
» Key words in all three languages
« In the article with subtitles should be isolated introduction, the body of the article and conclusion
« Computer version of pictures or photos must be done in size TIFF with the recognition 150 dpi
» The article should have resume in Georgian, English and Russian languages
« The article should be written correctly, with the observance terminology, without stylistic and
grammatical mistakes.
« Author/authors are responsible for content and quality of article.

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

» Extract from the minutes of a branch commision meeting of faculty learned experts;
« Extract from the seminar minutes of faculty or direction.
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K cBegeHunto aBTopos!

COOPHMK Hay4HbIX TPYAOB [PY3MHCKOrO TEXHUYECKOrO YHUBEPCUTETA ABNAETCA peepupOoBaHHbIM
NepUoaNYEeCcKUM K3OaHNeM, KOTOpPOe BbIXOAUT B CBET YeTblpe pas3a B rog (nepsblii HOMep
BK/tOYAET nepuog, ¢ 1 AHBapsa no 31 mapTa, BTOpor HOmMep — ¢ 1 anpens no 30 MIOHS, TPEeTuii
HoMep — ¢ 1 ntonis no 30 ceHTABPSA 1 YeTBEPTLIN — € 1 oKTA6pSA No 31 aekabps).

HasHaueHne cOOpHMKA — COAENCTBME pPa3BUTUIO HayK, HOBbIX [OCTUXKEHWIA YYEHbIX W
cneumanncToB, onepaTuBHas Ny6IMKaums matepmanoB U pesynbTaToB UCC/eA0BaHNIA.

MpYHUMAIOTCS CTaTbW Ha rPY3MHCKOM, PYCCKOM U @HIIMNCKOM A3blKax (MyOInKYHTCA Ha A3blke
opuUrnHana).

ABTOP MOXET NPe/ICTaBUTb TONbKO [1BE CTaTbM.
[Nsi COTPYAHMKOB FPY3MHCKOTO TEXHUYECKOr0 YHBEPCMTETA CTaTbu NMy6MKyoTCs 6ecnnaTHo.

Konnyectso aBTOPOB CTaTbl He A0/HKHO NpeBbIwaTh 5.

B cGOpPHIMKE neyaTatoTcsi CTaThbil, KacatoLMecst HOBbIX PE3yNbTaToB UCCIEA0BaHMIA MO CeayoLWmm
TEOPETUYECKM U NPUKNAAHBIM OTPAC/SAM:

- CrpouTenscrseo.

« JHepreTtuKa, TeNIeKOMMYHUKaLMK.

- [opHoe geno-reonorus.

»  XvMunyeckas TeEXHONOrNsA, MeTainyprus.

« ApxutekTypa, ypbaHucTuKa, An3aiiH.

» WHhopmaTtunka, cucteMbl ynpasneHus.

- TpaHcnopT, MallMHOCTPOEHME.

» [lymaHuTapHas — coumanbHas.

- CoopyxXeHus, cneymnasibHble CUCTEMBI, UHXEHEPHOe 0becrneyeHue.

Mpeanaraem NopsiaokK 0hopMIEHUs HayuYHbIX CTaTEIA:

- 0O6bem paboTtbl onpepgensietca opmarom b6ymarn A4 ¢ mHTepsasioMm 1,5, 5-7 nevarHbIMU
cTpaHumuyammn  (mons = 2cM), C NEepPevync/ieHNeM PUCYHKOB, rpagukos, Tabnvy, U crnvcka
nuteparypeil.

» Cratbd go/mkHa ObiTb BbiNosHeHa B Buge ¢aina DOC (MS-Word), 3anucaHHOro Ha nto6om
MarHMTHOM HOCUTenNe.

» [N rpy3nHCKOro Tekcrta ncnonbayercs wpmngt Acadnusx, pasmep 12.

« [1Ns aHINNIACKOTO N PYCCKOTrO TEKCTOB — WpKdT Times New Roman, pasmep 12.
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B Havasie cTaTbl [0O/MKHA COAEpPXaTbCs CneaytoLlas MHpopmaums:
- Y[K (YHVBepcasbHasa AecATUYHas Knaccupukaums).
»  ®amuning, nms, 0T4ECTBO aBTOPa/aBTOPOB.
» AJpec 3N1eKTPOHHO NoYTbl aBTOPa/aBTOPOB M KOHTAKTHbIA TeNe(OoH.
- HasBaHuve fenapTaMeHTa Ha TPeX A3bIKax.
- Knrouesble CNoBa Ha Tpex A3blKax.
- B crarbe nogzaronoskamu cnefyert BblAenMTb BBEAEHWE, OCHOBHYHO YacTb U 3aK/Il0UeHwe.
« KOMNbIOTEPHBIA  BapuvaHT PUCYHKOB WK (DOTO AO0/MKEH ObiTb BbINOAHEH B (hopmarte TIFF
pacno3HasaHvem 150 dpi.
« Cratbs fO/MKHA UMETb PE3OME Ha IPY3UHCKOM, PYCCKOM W aHI/IMACKOM A3blKax.
- Cratbs Jo/mKHa ObITb HamucaHa rpamMoTHO, C COGMAEHMEM TePMUHOMOMMK, 6e3 CTUNC-
TUYECKUX N TPaMMaTUYECKUX OLLMOOK.
- ABTOp/aBTOpLI OTBETCTBEH/bI 38 COAEPXAHNE 1 KayecTBO CTaTbl.

[ns npeacTaBneHns cTatbii HEO6X0AMMbI CriefytoLLne AOKYMEHTbI:

- [lBe peueH3uu.
= BbInucka 13 npoTokona 3acefaHns oTpac/eBOn KOMUCCUN YHEeHbIX-3KCNePTOB (hakyibTeTa.
- BbInncka 13 NpoToKona ceMrHapa (hakybTeta Uamn HanpasneHns.
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