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Akaki Tsereteli State University — 25

This year our university celebrates its 25" anniversary. Becoming a university
was not a formal process. It resulted in substantial changes in the educational
process as well as the structural reorganization. It should also be noted that these
developments had a significant impact on the intellectual life of the society of
Kutaisi, Imereti region and the whole country.

University education resulted in the organization of the educational process,
enrichment of academic activities, establishment of new departments, faculties,
specialties, etc. Most importantly, in addition to teachers, the university started
to prepare a number of highly qualified specialists from other fields, scientists and
researchers.

Throughout this period, the university has successfully met many challenges.
It has always been one of the leading institutions with regard to the changes in
the higher education system, innovations, adaptation to the new environment
and formation of proper future visions. University life has changed substantially
and the intensity of the reforms has significantly increased since Georgia joined
the Bologna process. During the last decade the introduction of the common
European structural and qualitative standards has become the university’s main
task, which is being fulfilled successfully. Since that period the introduction of
new teaching and assessment methods has become even more intensive. The
teaching / learning process is centered on the student, not the teacher, which is a
fundamentally new approach.

In 2005-2011 the university experienced the organizational changes in the
higher education system of Georgia. In 2006 legal entities - Akaki Tsereteli State
University and Kutaisi Niko Muskhelishvili State University were reorganized in
order to unite them, and later, in 2010, the legal entity - Sukhumi State University
of Subtropical Agriculture joined Akaki Tsereteli State University. These changes
have made the university multi-profile and fastest-growing. Proper management
has led to the obvious synergistic effect resulting in greatly expanded educational
opportunities and prospects.

Proceeding from the existing situation, international links have become
one of the important aspects of the university activities. In the last few years
the cooperation with foreign universities and scientific and cultural centers
has become increasingly intensive. Consequently, every year more and more
students, teachers and administration representatives raise their qualification in
leading foreign universities and international organizations. In addition, there
are foreign professors delivering lectures, experts of various fields cooperating
with the university and foreign students studying here. The university offers
foreign language programs the amount of which will increase in the near future.

Like many successful Georgian and foreign universities, one of our priorities
is integrating modern innovative technologies into the academic process or
administrative activities, training the university staff and ensuring the conformity
of their competences to modern requirements. We have achieved this goal with
the help of our partners, including a number of worldly famous companies and
organizations.

One of the significant achievements of the university life was the bilingual
(Georgian-English) journal “The Bulletin of University,” first published in 1993.

7



After a temporary gap the journal was published again. It was also important
to start the newspaper “Kutaisi University” (present —day “Akaki Tsereteli State
University”).

Akaki Tsereteli State University successfully meets the challenges and
standards of the constantly changing epoch. Based on the traditions of the Fazisi
and Gelati Academies and principles of the “Magna Charta of the Universities”,
Akaki Tsereteli State University - one of the oldest Caucasian multi-profile higher
academic institutions, which ensures the unity and high quality of educational,
research and business processes - aims at preparing professionals and leaders who
will contribute to the development of their country and the world by creating,
accumulating and spreading knowledge. Hopefully, this process will be even more
dynamic and irreversible. Future generations of students and professors will see
the need for the creation of new knowledge from a different perspective. Their
endeavor in this process will be impressive and effective to let the university,
famous for its traditions, move to a new stage of development.

I congratulate our university on the 25" anniversary with the best wishes for
its progress and distinctive role in the development and success of democratic
Georgia.

Professor Giorgi Gavtadze
Rector of University
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Field: Agronomy

Grigol Tokmajishvili, Ramaz Kiladze
Biodiversity of Ajameti Nature Reserve

Georgia is home to several protected areas, which receive protection because of
their environmental, cultural or similar value. Protected areas in Georgia necessitate
researches on landscape ecology. Traditionally, apart from conservative methods
some additional methods are resorted to as well to promote ascertainment of
natural-territorial complex, grouping explaining the similarities and differences,
demonstrating current conditions and predicting future perspectives in terms of
recreation.

In this respect Ajameti Managed Reserve which is located 230 km away from
Thilisi and 15 km away from Kutaisi gains topicality. The total area is4 848 hectares
and 97.7% (4 738 ha) is covered with forests. Oak trees occupy 4 723 hectares of
forest area , Hornbeam groves -93 ha. The reserve is in the flatland of Rioni in
the districts of Baghdati and Zestaponi. It involves parts of Ajameti, Mukhnari,
Vartsikhe and Sviri.

Ajameti forest massif is located between the rivers of Kvirila and Khanistskali,
which are left tributaries of the river Rioni.

Due to its remarkable origin of groves the whole territory of Ajameti reserve
is covered with oak ecosystems . Its outstanding for habitats beech and Zelkova
carpinifolia. It’s noteworthy that in some areas we can come across with Hartvisi
Oak. Groves are not the only reason that makes the Ajameti reserve rare, there are
groves of Fagus orientalis on two hectares. Unsurprisingly there are groves of Zelkova
carpinifolia on the banks of the river Khanistskali since Ajameti nature reserve is
home to many unique habitats of Zelkova carpinifolia.

Despite the fact that Imeretian oak Quercus imeretina plays the dominant
role among other species, there are those which are highlighted from the point of
biodiversity. They are as follows: Zelkova carpinifolia, Sorbus torminalis, Cerasus
silvestris, Quercus hartwissiana, Quercus imeretina, Alnus barbata Alnus barbata.
They have evolved in this area and are adapted to the growing season, local climate
and soils. There are also introduced, exotic, non-indigenous, i.e. non-native species
such as Gleditchia triacanthos, Eucalyptus, Quercus suber.

Ajameti Nature Reserve is close to Winterberry oak subforest within the Berne
Convention the most common species are rock oak Acidophilous oak woodland —
Quercus petraea — Ilex aguifolium. There are several types of forests: yale oak sub
forest, scrub oaks subforest, fern and blackberry covering oak sub forest, oak-
hornbeam forests with dead vegetation, oak trees with fescue and ruscus ground
cover.
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There are four species that grow in Ajameti reserve which are considered to be
endangered and are included in the red list of Georgia: They are as follows: 1) Quecus
imeretina 2) Zelkova caprinifolia, 3) Taxus baccata, 4) Ruscus ponticus).

Based on Inventories in 1985, exploration of the fieldwork of expeditions by
Georgian Zoologists M Sikharulidze and G Giorgobiani made it possible to study
fieldwork materials as the basis for a general overview of the fauna. There is
sufficient information regarding the species of fauna but there is no exceptionally
outlined dominant animal species for the purpose of conservation.

A number of Lutra lutra has drastically decreased not all over the country but
also in Ajameti Reserve  in recent years. Therefore it is necessary to carry out
extensive monitoring and conservation measures. It is home to various species of
native animals, whereas 4 out of 83 species are included in the red list of Georgia for
instance Aegolius funereus , Ciconia nigra that are residents of Aajameti reserve
and Folco naumanni and Grus grus which are attributed to Migrant species. As for
mammals we come across rabbits, foxes, jackals, squirrels, Weasels, martens, dormice
and badgers. There are over 60 species of birds in Ajameti reserve 21 out of which
build nests inside the territory , but others might remain there during migration or
during wintertime.

As for Amphibians, the only species of newts such as Marsh frog (European tree
frog), ordina and green toads inhabit Ajameti. There are 19 kinds of reptiles.

We can come across with 12 species of fish in the rivers and streams. Insect
fauna is especially rich in reserve, various species of insects have been described such
as Locusts, Grasshoppers, beetles, flies, butterflies etc. The reserve is also inhabited by
24 species of Invertebrates.

Ajameti nature reserve and its surroundings have great touristic potential. In
addition to the cultural and archeological tours, it’s possible to make adventure tour
toward the health resort Sairme in the direction of Zekari pass available. Also it will
be a great success if we promote Birding and Bird Photography Tour, Eco-Travel, Bird
watching or horseback riding.
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Direction: Educational Research

Imeri Basiladze

The Issues of “Experimental Pedagogy” in
Wilhelm Lay’s Pedagogical Thoughts

Since the end of the nineteenth century, the experiment has been extended from
the nature study to almost all other fields, including psychology. Then, it moved from
psychology to pedagogy. One of the active founders of the experiment in pedagogy was
a German educational specialist W. Lay (1862-1926).

According to W. Lay, experimental pedagogy had to address the educational issues on
the basis of laws and norms of biological and sociological sciences through the tests, by
means of statistics and systematic observations. Moreover, it is difficult to draw a line
between pedagogical and experimental-pedagogical research. Both of them are based on
the experiment and relate to a young person, child and pupil who are in their development
process. According to W. Lay, soil research is based on the theoretical standpoint, but
“experimental pedagogy” envisages practical issues of education.

In 1898, W. Lay published his book “Arithmetic Elementary Training”. In this work,
the author tries to distinguish the didactic experiment from psychological one. Together
with psychologist W. Stern, he suggested that it is necessary that the didactic trials should
keep the school life character and naturalness of training. W. Stern’s request was “vital
truth” or “closeness to life”.

According to Professor W. Lay, “if pedagogy desires to be a science, it must consider
each event as the impact of causes, which act within the equivalent events” (Lay, 1927).
Frequently, it becomes impossible to isolate the cause from a random circumstance and
define the role of this cause in a whole action. Thus, we do not wait for a particular
moment, when one or another event arises randomly, as we do it during the observation,
and we just challenge this event in accordance with an intention, but so that we could be
able to challenge the event one after another, in order to define the role and place of each
event in a whole action, in other words, we apply the experiment and the experimental
observation.

W. Lay compares the experiment with observation and regarding this latter, he
believes (wrongfully, from our perspective) that the observation leads us only to the
hypothesis. On that basis, he concludes that earlier pedagogy in the individual filed of
training comprises the numerous contradictions. On the contrast to new pedagogy, a
number of instruments of old pedagogy, which were considered in their time as a reliable
method, represent the hypotheses. Just these hypotheses are considered by W. Lay as
an adhesive force between old and new (experimental) pedagogies, and allegedly new
pedagogy takes the hypotheses from old pedagogy, but new pedagogy just studies it
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experimentally and then tests in practice.

In the view of W. Lay, the experiment “is aimed at creation of new pedagogy, where
each theoretical provision is strongly checked. In his opinion, the pedagogical experiment
is divided into the following items: 1) Composing the hypothesis; 2) Designing and
conducting the experiment; 3) Its practical testing. Simultaneously, W. Lay tries to
distinguish and mark off the pedagogical and “experimental-psychological test” and pure
psychology. He believes that the pedagogical test (experiment) envisages the practical-
pedagogical problems. Thus, he should meet the following requirement: the testing
conditions should be organized so that it could maximally approximated to the classroom
training conditions. Moreover, according to W. Lay, the pedagogical experiment is one
of the forms of school practices, during which the general instruments (i.e. something
that can influence on) and outcomes (reaction) can be expressed as numbers and should
be taken account of the conclusions obtained by their comparing” (Lay). In other words,
pedagogical research should meet the experiment’s requirement and simultaneously
should be maximally approximated to school practices.

In W. Lay’s opinion, the pedagogical test must give us not only the answer on what
we should do, but it must explain to us why it happens in that way and not otherwise.
By that, he engages in polemics with the so-called formulary didactics, which was
inculcated before his time and represented set of gratuitous didactic rules.

W. Lay continues to characterize the pedagogical experiment and concludes that:
“1. The experiment is the same thing as the observation, but it describes and examines
the events in detail, thoroughly, comprehensively, accurately, conclusively and
fundamentally; 2. It makes the negative or positive conclusions we made reliable and
conclusive; 3. Since under the conditions of the experiment we specify the course of all
our work, the same work can be carried out by others as well and by that the validity of
the conclusions that we made as a result of our research can be checked in the events”
(Lay).

W. Lay summarizes his views about the experiment and formulates characteristic
features of the experiment. In his view, pedagogical experiment is an auxiliary instrument
of research work in the field of didactics, the advantages of which are as follows:

1. The experiment allows for isolation of individual components of the process. Just
by isolating these components we will be able to study the influence of each particular
event forming these processes, to explain the quantitative and qualitative aspects of
spatial, time, mental process. Only in that way is possible to lay the foundation of the
explanation, in other words to establish (to determine) the link between the action and
causes;

2. Only by experiment we can identify interrelations between irritation and mental
processes caused by it, or between the mental processes and movements caused as a
result of these processes;

3. By identifying the interrelations between subjective and objective processes it
is possible to determine the criterion for the first one, which is displayed by the latter

29



04040 6IAINT0L  LOBLIRIENBM IJEN3IGLOSISOL 3(MO33T, 2016, Ne2(4)

one. In contrast to the observation, by the didactic-psychological experiment it becomes
possible to isolate from a particular value something that has a general importance, and
to maintain general importance of the results. Only by experiment it is possible to find
the reliable criterion for the normal and abnormal;

4. By experiment it is possible to achieve a multiple repetition of the process under
the same conditions, and this is of utmost significance, and the trials based only on
inner experiences, memories and verbal data are doubtful and unconvincing. The mental
processes are very inconstant and complex. Thus, it is difficult to understand them
concretely enough, or to analyze them off the bat and reliably. This explains confusion
of opinions and supposed success, where it is not conditioned by the discipline itself in
various fields of methodology ;

5. “The didactic-psychological experiment creates the opportunity for joint research
activities in the field of didactics and methodology. Each teacher is able to join other
teachers in their activities, check them, criticize, make some corrections, continue,
because he/she can easily restore those conditions and situation, in which his/her
predecessor worked before” (Lay).

We should add that according to W. Lay, the conclusions made as a result of the analysis
of data obtained experimentally are hardly refutable and abatable. The experiment can be
opposed only by the experiment again and this is a way of real development of science.

Thus and so, at the beginning of the twentieth century, a powerful enough step was
made towards the inculcation of the experiment in pedagogical science, but as far as
the experiment addressed mostly the studies of child’s mental processes, it was formed
as an individual sphere — pedagogy, but later on, child psychology and pedagogical
psychology developed from it.
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Field: Computer Science

MscoenoBa M.A., Macoenosa 3.1I1., Ileryxosa H.B.

BusyassHOe BocIIpuATHE YCTHOM pedd Ha OCHOBE
MYJIBTHMEAUIHOM 00ydalomeii IporpaMMeI

B cmamve paccmompena npobrema peuegoco obwjenus mooel ¢ HAPYUIeHUAMU
Cyx06020 6ocnpuamus. [JaHo onucanue MyrbmumeOuiiHot npospammul « Yumaem ¢ 2yoy,
Ppaspabomantoll 01 0OyueHUs GOCHPUAMUI) YCMHOU pedl 3PUMETbHbIM CHOCOOOM 8
pedicume on-line.

Kntouesvte cnosa: apmuxynayuoHHblll pUCYHOK, 00yHaiowas npoepamma, umerue ¢ 2yo,
pedicum on-line.

HeB0o3MOXHOCTh  TMOJIHOIIEHHOTO BOCHPHUATHS JIFOABMH C HApyIICHUSMHU
CIIyXa 3BYKOB PEYH €CTECTBEHHBIM CIIOCOOOMKOMIICHCHUPYIOTCSI UMHU C TTOMOIIBIO
3peHus.B CBS3U ¢ 3TUM TPEACTaBIAETCS HEOOXOMUMBIM U BaKHBIM BBITIOJTHEHHE
HCCIIEIOBATENICKUX ¥ MPAKTHYECKUX padOT B OONIACTH BOCIIPHUITHA YCTHOH pedn
3PUTEIBHBIM CIOCOOOM H CO3/IaHUE CPENICTB, 00JIETYaroINX KOMMYHHUKAITHEO [Ty XHX
JONEd CO CHBIIIANUME W CIIOCOOCTBYIONIUX BKIIFOYCHHIO MX B OOIICCTBEHHYIO
JKU3HB.

B nanHO# cTaThe, MOCBAIMEHHON TPOOIeMe BOCTIPUATHS YCTHOM PEUU IIPU ITOTEPE
ClTyXa, OMHMCaH CIOCO0 CUUTHIBAHUS €€ ¢ ryd TOBOPAIIETO C yYETOM Pa3IMYHBIX
(hakTOpOB, OKA3BIBAIOINMX BIUSHUE HA ATOT Nporiecc. [laHo onucanue oOy4aromieit
rporpaMMel «Yuraem ¢ ry0y, MO3BOIISIONIEH yIaIEHHBIM MOJTB30BATEISIM B PEXKUME
on-line oBIazeTh HABBIKOM PaCIO3HABAHUS YCTHOM pedr 3pUTEIBHBIM CIIOCOOOM U
MIOJTyYUTh OIEHKY CBOMX PE3YJbTaTOB.

BocnPusiTUE YCTHOW PEYU MPU MOTEPE CJOVXA. KauecTBO BocpusTHs peun Ha
CIIyX 3aBUCHUT OT MHOTHX (DAKTOPOB, HO OCHOBHBIM SIBJISIETCS COCTOSTHUE CITyXOBOH
CUCTEMBI, HapylleHne paboThl KOTOPOW MPUBOAMT K HETOJHOMY PacliO3HABAHUIO
BXOJISIINX B CIIOBO 3BYyKOB (Puc. 1).

Kaponka

\/N\ &) Wt

KOpoOKka Kapo_ka

god )

7 cifaboCibimanmii

' /\ﬁﬁ @

[ e

TIIyXoii

Puc. 1. BocuprsTie yCTHOM pedr B 3aBHCHMOCTH OT COCTOSHHS CIIyXOBOH CHCTEMEI
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Ha Puc. 1 moka3anbl BO3MOXHbBIE BaAPHAHTBl PACIIO3HABAHUS CIIOBA «KOPOOKA»
JIOBMH C pa3HOH CTeNeHbI0 TOTepH ciyxa. V3 pucyHKa BUIHO, YTO MPOU3HECEHHOE
CIIOBO OyAeT MOJHOLEHHO BOCHPUHATO JHUIIb NPH HOpMalbHOM ciyxe. llpu
HE3HAYMTENBHON TOTEpE CIIyXa BO3MOXKHO HETOIHOE BOCHPUSTHE 3BYKOB JaHHOTO
CIIOBa, YTO B PE3yJbTaTe MOXKET BHI3BATh y YeJOBEKa KojeOaHHe B BHIOOpE MEXKIY
CIIOBAMHU «KOpOBKa» U «xopogkay». Ilpu TyXoTe ¢ HE3HAYUTENLHBIMU OCTaTKaMU
CllyXa U3 BCEX 3BYKOB CJIOBA MOTYT OBITh paclo3HaHbI JHIIb [IACHBIE 3BYKH. DTO HE
MO3BOJINT UAEHTH(OUIHPOBATH HCXOJHOE CIOBO M0 NPUYHMHE OYEHB OOJIBIIOT0 YHCIa
BapUaHTOB PACMO3HABAHHA CIIOB (0opoea, MOPOKA, cOpoKa W T.J.) C aHAJOTHYHBIM
Habopom donem ([a] — [o] — [a]).

[Ipu yxyameHUH CIBILIMMOCTH BO3HUKAeT HEOOXOOMUMOCTh B IOIKIIOYCHUHU
3pernss. CnocoOHOCTP K BHU3YalbHOMY BOCIPHATHIO YCTHOH pEYd SIBISETCS
M3BECTHHIM (PAKTOM NMPaKTHYECKH I BCEX JIOAEH HE3aBHCUMO OT COCTOSHHS UX
CIIyXOBOW cHUCTeMBI. Jake XOpOILIO CIBILIANIHE TN Ha TOACO3HATEILHOM YPOBHE
HaOMIONAIOT 32 MUMHUKOM U ABMXKEHUEM T'Y0 TOBOPSILETO, YTO MO3BOJAET MM JIy4lle
HOHATH ychblmianHoe. OcOOEHHO CYIIECTBEHHYIO NMOMOLIb OKa3bIBAaeT 3PUTEIBHOE
BOCIIPHATHE B CIy4asx HEIOCTaTOYHOW pa300pUMBOCTH peud, YTO CBS3aHO,
HanpuMep, C IUIOXOH TUKIHeN TOBOPSIIEro, ¢ IYMHONH 00CTaHOBKOU M T.J.

EctecTBeHHO, YTO A7 JTI0AEH C MOHM)KEHHBIM CITyXOM, JTUIICHHBIX BO3MOXXHOCTH
MOJTHOLIGHHO BOCIIPHHUMATh YCTHYIO pedb, HaONofeHHE 3a BBIPAKCHHWEM JIUIA
U JBWXKCHHEM Ty0 coOeceqHHMKa CIYKUT NPaKTHYECKH OCHOBHBIM CIIOCOOOM
BOCTIPHATHS PEUH, TIOMOTAIOIIUM «YCJBIIIATE) U TTOHSTD e€. Pa3znudyeHus oTaenpHbIX
9JIEMEHTOB PEYH MO0 CONPOBOKAAIOUIMM €€ BHUIMMBIM JBIKEHUSIM PEUEBBIX
OpraHOB,CpeAr KOTOPBIX HanboJee OTUYETIMBBIC BIKEHHS MEepeNatoT TyObl, 4TO U
JIaJI0 3TOMY CIIOCO0y BOCTIPHATHS pEYU HA3BaHHUE «YTEHHUE C TyO».

3a70roM YCIEIIHOTO YTEHHs C Ty0 SBISETCS BBHIMOJHEHHUE ONpPEACTEHHBIX
YCIIOBUH, CBSI3aHHBIX UCKIIOYUTENBHO C TMYHBIMH KadeCTBaMH YeJIoBeKa (BlaJeHUE
SI3BIKOM, TPaMOTHOCTh, 00BEM CIIOBApHOTO 3armaca U T.1.), PacHO3HAIOIIEro peyb; C
KaueCTBOM MPOM3HECEHUS] PEUH TOBOPAIINM (APTHKYISLHEH, TEMIIOM Peyuu U T.1.); C
XapaKkTepoM coo01eHus (cJ10B0, ¢ppa3a U T.4.); ¢ OKPYKAIUIUM NPOCTPAHCTBOM
(0CBeMEHHOCTb,PACCTOSIHUE MEXIy coOecelHUKaMK, Haludue MOCTOPOHHUX
NPEAMETOB MEXI1y HUMH U TIp.).

[Ipu 3puTenbHOM BOCHPUSATHM YCTHOM pedd HauOoJbIIas POib OTBOAUTCS
ApTUKYJSILHH, COOTBETCTBYIOIIECH TPeOOBaHMUIM YJICHOPA3AEIbHOTO POU3HECEHHS
3BYKOB pEUH.

PycckoMy s13bIKy, KaKk M MHOTMM HalMOHAJbHBIM S3bIKaM,CBOHCTBEHHBI
0COOEHHOCTH, CBI3aHHBIE C APTUKYISILMOHHBIMHU 00pa3zamMu ero (OHEM (apTUKyIeM),
KK U3 KOTOPBIX MOXKHO OMKMCATh TeOMETPUYECKUMH NPpU3HaKaMHu T'y0 (BBICOTa,
HIMPHHA, TUIOIA b, IEPUMETP KOHTYpA U T.A.), CIEHU(PUIECKUM BBIPAKCHUEM JINLA,
MOJIOKEHHEM $I3bIKa M aKTMBHOCTBIO ydacThs TyO B Ipolecce MPOM3HECEHUs TOH
WM UHOU (DOHEMBI.

Bce 3T 0coOeHHOCTH apTHKY/SIIMOHHBIX 00pa30oB (JOHEM YeJIOBEK B MpoLecce
JUTMTENBHBIX YIIPAXXHEHUH QUKCHPYET B CBOCH ITaMSTH, YTO B AaJIbHEHIIIEM IIOMOTaeT
€My 3pUTENIFHO pa3Inyarh apTHKY/SIMUOHHBIE 00pa3bl LEBIX CIOB.
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CBoiicTBEHHbIE pa3HBIM (OHEMAM pEUEBHIC ABMKCHUS, OTIMYAIOMINE UX APYT
OT JIpyra, 1ajeKo HE B OIMHAKOBOH CTENICHU JOCTYIHBI 3pUTEIBHOMY BOCHPHUSITHIO:
MIPOM3HECCHNUE OIHHMX 3BYKOB CONPOBOXKAAETCS OTYETIMBBIM ApTHKYISLHOHHBIM
PUCYHKOM, a JPYTHX — €IBa 3aMETHBIM. 3aMEeTHOE Ul IJla3 ydacTue ry0 mnpu
MIPOM3HECCHUH PEUr XapaKTePHO JHIIb TSI HEKOTOPBIX U3 (POHEM PYCCKOTO SI3BIKA,
KOTOpBIE MIPUHATO cYUTaTh onopHbIMU (Puc. 2) (Muponosa 1999).

DdoHeMbl
IJIaCHBIE COITACHBIE

[D]

[M] [u] ‘ [ ]

Puc. 2. ApTHKYIMIMOHHBIE PACYHKH OIIOPHEIX hoHEM

Crnoru, o0Opa3oBaHHBIC C ydacTHEeM OMOpHBIX ¢oHeM ([0a], [my], [Po] u T.1.),
TaK)Ke CTAHOBSTCS OMOPHBIMHU, YMEHHE YETKO pa3jindyarh KOTOPBIE CIIOCOOCTBYET
YCIEITHOMY PaclO3HABAHUIO CJIOB IPH YTCHHH C TYO.

Hanwmune ¢QoneM co  CXOKMMHM WO  TPAKTHYSCKA  OJMHAKOBBIMHU
APTUKYISIMOHHBIMUA PUCYHKAMU TPUBOIUT K 3aTPYJHCHHIO WM HEBO3MOXXHOCTH
WX Pa3IUYCHUS] MEKY COO0 3pUTEIBHBIM CIIOCOO0OM (OCHOBHBIC U HOTUPOBAHHBIC
rIacHele (DOHEMBI, 3BOHKHE U TIYyXUE COTNIACHBIC 3BYKOBBIC TAphI, a TaKKE HUX
BapHaHTHI MPU JOOABICHUH MATKOTO 3Haka). Kpome Toro, oraenbHbie (HOHEMBI
MOTYT BBIDJISIJIETh TTO-PA3HOMY B 3aBUCUMOCTH OT MX MECTa B CJIOBE.

[Ipouecc BOCHPUATHS YCTHOW pPEUYH 3PUTEIBHBIM CIIOCOOOM CYIIIECTBEHHO
3aBUCHT OT XapakKTepa MepPeaHHOrO COOOIICHHS, a UMEHHO OT 3aJIOKCHHON B HEM
(honeTnyeckolt nHpOpPMAIIHH, OT 0COOCHHOCTEH MOCTPOSHUS (Ppa3bl K OT KOHTEKCTA.

Hanuuwne 3apanee W3BECTHOH TeMbI (KOHTEKCTA) MO3BOJISCT TIIYXOMY YEIOBEKY
Jerdye W OBICTPEE y3HATh BXOMASAIIUE B COOOIICHHE CJIOBA M YJIOBHTH CMBICT
CKa3aHHOTO. B MpOTHBHOM cilyyae MOTYT BO3HUKAaTh Pa3lIUYHbLIC HEJOpa3yMEHUs,
CBSI3aHHBIC CO CXOXKECTHIO APTUKYJIEM HEKOTOphIX (oHem. Tak, MHOTHE CIIOBa,
UMEIONINE pPa3HOE 3ByYaHUE, MO APTUKYISIUM MOTYT BBINIAJACTh HPAKTUYCCKU
OJTMHAKOBO, YTO MPHUBOJUT K HEMOHUMAHUIO CKa3aHHOTO MPU OTCYTCTBUHU CITyXa.
B pycckom si3bike uMeeTcsi 0OJBIIOE KOTUYSCTBO PA3IMYHBIX CIIOB ¢ TPAKTUYCCKU
HE OTJIMYMMBIMH JIPYT OT JIPyra apTHKYJIEMaMHU — CJIOBA-IIAPOHUMBI, CXOIHBIC 110
3ByYaHHIO, HO COBEPIICHHO pa3HbIe IO 3HAYeHUIO. Pacro3HaBaHue OFHOTO CIIOBa
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MOXET BIMATH Ha MPOLIECC PACIIO3HABAHUS APYTOro CIIOBa, KOTOPOE HAXOAUTCS B
ONPENEIEHHON B3aUMOCBS3H C IEPBBIM.

YMEHHE CUMTHIBaTh YCTHYIO Pedb C T'yO TOBOPSIIETO MPEAOCTABIACT TIIYXHM
JIOASIM, HECMOTPSI Ha YKa3aHHBIC BBIIIE TPYAHOCTH, HEBEPOATHYIO BO3MOXKHOCTD
00IIaTHCS CO CIBIIIAIUMY JIFOIBEMU. [Ipr 5TOM OHU, HE CIIBIIIA 3BYKOB POU3HOCHMO
peuu, Ho o0Jajast yIMBUTEILHOW HAOTIOATeIbHOCThIO, CIOCOOHBI HE TOJIBKO IOHSThH
CMBICII CKa3aHHOTO, HO TAKXKE ONPEACIUTh MHTOHAIMIO U, B OTACIBHBIX CIydasX,
JlaXKe aKIEHT TOBOPSIIETO.

OgunajieB ciioBapéM, HaBbIKAMU YTCHUS U TUChMa, YTCHUS C TYO U IPOU3HOIICHHUS,
JIIOITU JTAXKE C TOTAIBHOM MTyXOTOH MPHOOPETAa0T BO3MOKHOCTh PEYE€BOT0 OOIIICHUS
C OKPYXXAIOIIMMH. DTO MOJOXKHUTEIBHO BIMSIET Ha UX JajibHEillee pa3BUTHE U
(hopMupoBaHUE JIMYHOCTU U CIIOCOOCTBYET HAWOOJIEE MOJHOMY BKJIFOYCHHIO UX B
0OIIECTBO CHBIIIAIINX JTFONCH.

OOydeHue HaBBIKY YTCHUS C T'y0 BO3MOXHO IyTEM CaMOCTOSTEIbHBIX 3aHSATHIA,
HO, KaK TIOKa3bIBACT MPAKTHKA, OONbIIHNA dP(PEKT JOCTUTACTCS TIPU MPHUBICYCHUU
MEJaroroB, KOTOpbIE HA MpUMEpPE MPABUIBLHOTO M YETKOTO IMPOU3HECEHUS HMHU
CHEIHUAIBLHO MMOJOOPaHHBIX PEUEBBIX AJIEMEHTOB AKIICHTUPYIOT BHUMAaHHE Ha UX
OCOOCHHOCTSX M CXOJTHBIX YePTaX, OT KOTOPBIX 3aBHCUT Ka4eCTBO IOHUMAHUS PEUH,
100 MPU KCIIOIHL30BAaHUH 00YYAIOIINX TPOTPAMM.

brnaromapst oOpaTHOM CBSI3UM C TMEAaroroM WM ¢ KOMIBIOTEPOM TaKHE 3aHSATHS
MO3BOJISIIOT TIIYXOMY YEJIOBEKY KOHTPOJIUPOBATH MPABUIHLHOCTh CBOUX OTBETOB.

[rorramma «YuTaEM cC ryb». OOydYaromue CUCTEMBI, OCHOBAHHBIC Ha
HCTIONb30BAHUY KOMITBIOTEPHBIX MPOTPamMM, IPEIOCTABISIOT OOJBIIOMY YHUCITY
I0JIb30BaTesIC Pa3HOOOpa3HbIe IEMOHCTPAI[MOHHBIC U MIPAKTHYECKUE MaTePHAIIbI,
a TaKXKe BBICTYMAIOT B POJIU KOHTPOIUPYIOUIUX CHUCTEM, HPUMEHSIEMBIX IpHU
ABTOMAaTU3UPOBAHHOM TECTUPOBAHUH.

Pa3Butre 1 BHEAPEHUE KOMITBIOTEPHBIX TEXHOIOTUN MO3BOJSET CYIECTBEHHBIM
00pa3oM YIOBIETBOPUTH OXKHUIAEMbIH CIIPOC HAa OKa3aHUE COOTBETCTBYIOIIUX YCIYT
B Pa3lIMYHBIX cdepax AesaTeabHoCcTd. [IpuMepoM TOMY CITy:KUT U JUCTaHIIMOHHOE
oOydyeHHe JIO[C ¢ TMOTeped cllyXxa YTCHHIO ¢ TyO MyTéM NpPENOCTaBICHUS UM
JIOCTyna K HEoOXOomuMol HH(OPMAlMU W NpOrpaMMaM Jijisl KOJUIGKTUBHOTO U
CaMOCTOATENILHOTO OBIIAJCHUS STUM HAaBBIKOM C HCIOJb30BAHUEM Pa3IMYHBIX
TOJTXOJIOB K 00yUYEHHUIO.

B cBsi3u ¢ HEOOXOAMMOCTBHIO MHTETPALMU JIFOACH CO CIyXOBOW MAaTOJIOTHUCH B
o0IIeCTBO 3a CUET pa3BUTHUS Y HUX YMEHHUS OOWIATHCS CO CIIBIIIANIMMHE JEOIbMHU
ObuTa paspaboTaHa MyJIbTHMEANIHAS porpamMma «Hutaem ¢ ryo»! mis oOyueHus
I10JIL30BaTEJICH HaBBIKAaM BU3yaJbHOTO BOCIIPUSATHS YCTHOU peuH B pexume on-line
(Msicoenona ... 2014).

A. Baza 0anuwix. OTipenienieHne HaBbIKa TOTO HITU MHOTO Y€I0BEKa B CYUTHIBAHUN
YCTHON peun C TyO CyIIECTBEHHO 3aBHUCHT OT COCTaBa IPEICTABICHHOTO €My
peueBoro MaTepuarna.

PabGora mnporpaMMbl OpUEHTHpPOBaHA HA pAaCIO3HABAHUE II0JIb30BATEIIEM

1 CBHUIETEIBCTBO O FOCYapCTBEHHO perucrpanuu «O0ydaromei MyIbTUMeIHHHON IporpaMMbl «UnTaeMm
c Tryo»» B PeeCTSC nporpamm Uit OBM «®DenepanbHOil CiIy>kKOBI MOMHTEIUICKTYaIbHOHCOOCTBEHHOCTI» 3a Ne
2015612504 ot 19 dempans 2015 .
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3pUTENIBHBIM CIIOCOOOM XpaHsimuxcs B 0Oaze mannbix (BJ]) B Bume Ttabmui
BUICOM300pKEHUN CJIOB PYCCKOTO $3bIKa, MOJOOpPAHHBIX IO ONpeaeEHHBIM
MIPU3HAKAM:

— ¢ y4€TOM HEKOTOpPBIX OCOOEHHOCTEH PYCCKOTO SI3blKa — CJOBa-NAPOHHUMBI,
HMMEIOIUE OTJIMYUS B HAIMUCAHUU W CXOAHBIE apTUKYISILUOHHBIMH PHCYHKAMH, H
cioBa-oMorpadpl, OAMHAKOBBIC MO HANMCAHUIO M OTIMYAIOIIMECS JIUIIb MECTOM
yAapeHus;

— 10 IPUHAAJISKHOCTH K TOW MIJIM UHOU TeMe.

OcHOBHas LeNb BKIIIOYEHMS TakUX pPEUYEBHIX 31eMeHTOB B B/l coctomt B
HanpaBJIeHUU BHUIMaHHS 00y4aeMoro IpH IIPOCMOTPE BUACOPOIUKOB Ha HEKOTOPHIE
OTJIMYMTENBHBIE OCOOCHHOCTH CXOAHBIX PEYEBBIX JIEMECHTOB M Ha ONpEleseHHE
CJIOB, COBEPIICHHO DPAa3JIMYHBIX C TOYKU 3PEHUS 3HAUEHHsSI M MPOU3ZHECEHHS, HO
HMMEIOIIUX HEKYIO OOBETUHSIONIYIO UX YEpPTY.

Ha ocHoBe ykazannbix Tabmun cdopMmupoBana cBogHas Tabmuna «OOmmit
cnucok cnoB» (Puc. 3), B KOTOpoil BceM clioBaM, OTCOPTUPOBAHHBIM 110 ali(haBUTY,
IIPUCBOCH TOPSAJKOBBIH HOMEp, IPU 3TOM COXpPaHEHBI HOMEpa Ka)XIOTO W3 CIIOB,
COOTBETCTBYIOIIHE UX NPUHAJICKHOCTH K OTHOM U3 UCXOJHBIX TaONuII.

Takum oOpazoM, Kaxngoe cioBo B Tabmuue «OOIIMI CIHCOK CIIOB» HMEET
JBOWHYIO KOAMPOBKY, KOTOpasi HeoOXoauMa Ui BBIIAYM IOJIb30BATEIIO MPH €ro
JMaJIore ¢ KOMITBIOTEPOM JOIMOTHUTENFHON HH(OPMALIUH [0 KaXKIOMY CIIOBY.

Puc. 3. ®parmenT TaGmamsr «OOmMiA CIIMCOK CITIOB»

B. Pesicumbl pabomul npoepammel. PaboTa JaHHOM NPOrpaMMBI 110 YCMOTPEHHIO
MOJTB30BATENIS MOXKET IIPOXOIUTD B IBYX PEKUMAX — 0eMOHCIMPAYUOHHOM U pabodem
(Puc. 4).

Hemoncmpayuonnvitipescum, — HOCSIIIMKA  O3HAKOMUTEIBHBIH  Xapakrtep,
MPeAyCMaTPUBACT MPOCMOTP OTACIBHBIX BUACO(AHIOB PEUEBIX JIEMEHTOB B BU/IC
map 3ByKOB (OCHOBHBIE M HOTHPOBAHHBIC TTIACHBIE, COTTACHBIE TAPHBIE U HETAPHBIE),
OTAEIBHBIX CJIOTOB M CIIOB PYCCKOTO $3bIKA, CXOAHBIX MO apPTHUKYJISIIHOHHOMY
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PUCYHKY, HO UMEIOIIMX pa3lM4YHOE 3By4aHHE WU 3HadeHHE. Takue CXOKHe Mapbl
IIpY aBTOHOMHOM TPOU3HECEHHH OyAyT Ka3aThCsi aOCOJIIOTHO OIMHAKOBBIMH, a MPH
HX MapajuleIbHOM IMPOCMOTPE MOXKHO YBHUJAETh €1Ba 3aMETHBIE OTJIMYMTEIbHBIE
0COOEHHOCTH, CBOMCTBEHHBIE KaXKIOMYy PEUCBOMY JIEMEHTY B HIape.

Hauano ouanoza
noB306AMENA C NPOZPAMMOT

I

Bei6op pexuma

padoTh

Jemoncmpayun Pabouuit pesicum
«/lemon «Tpenunzy
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I I I |
!}
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Iepeiitn k
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pit:)
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Bei6op Tecta no ypoBHio
HeT CIOKHOCTH
Hepexoax Her
][]
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Tecm 1 Tecm 6
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Puc. 4. Biok-cxeMa mporpaMMel «4uTaeM ¢ ry6y (dparment)

Tecm 2

Tecm 3 Tecm 4 Tecm 5

Pabouuii  pescum TIporpaMMBbl, SBISIOUIMICS OCHOBHBIM, MPEICTABISET
coboif TecTupoBaHHE O3 OrpaHWUYCHHS] BPEMEHHM HA BBITIONHEHUE 3aTaHUs
C MPEOCTABICHHEM IIOJb30BAaTENI0 JOCTYNNa K IOPOCMOTPY XpaHUMbIX B B/]
BUIACOPOJIMKOB JJI UX pacCliO3HaBaHUA.

Hagano pwmanmora momnbp3oBarenst ¢ MporpaMMoil B pabodeM  pekume
COITPOBOXKAACTCA BBIBOJAOM Ha SKpPaH BI/II[COI/I306pa)KeHI/I$I OUKTOPA, IPOU3HOCAIIETO
CJIOBO, BEIOpaHHOE C ITOMOIIBIO TeHEPATopa CIIydYaifHBIX YHCEIL.

B nmporpamMMe ucCnosb3yroTcs TECTbl TPEX YPOBHEHU CIIOKHOCTH, KaXKIbId W3
KOTOPBIX BKIIFOYACT 2 TecTa ¢ OTIMYHEM B HCIIOJIL30BAHUU MpEACTaBJICHHBIX
JTUKTOPOM CIIOB.

37



0d0d0) 6IAINT0L  LOBLIRIENBM IJB6N3IGLOGISOL 3MV3dT, 2015, Ne2(6)

B tecrax 1-ro m 2-ro ypoBHEW CIOXHOCTM MpPH pPACIIO3HABaHUM CIIOBA,
BXOJISIILIETO B OJIHY U3 TEMAaTHYECKUX TaONHUI, Ha SKpaH BBIBOJUTCS HA3BAHUE TEMBI
U CIIUCOK BXonsmux B He€ cioB (Puc. 5), a mpu pacno3HaBaHUU CIOB-IAPOHUMOB
CIHCOK CJIOB OyAeT COAep)KaTb BCIO LETIOYKY CJIOB, CPEAM KOTOPBIX HAaXOIUTCS
ucxoanoe cioBo (Puc.6). B tecrax 3-ro ypoBHS CIOKHOCTH IOJIb30BATENb JTHILIEH
BO3MO)KHOCTH BBIOOpa MCXOIHOTO CJIOBA U3 MPEAJIOKEHHOTO eMy OOILEro CIucKa
CJIOB, HE3aBUCUMO OT IPUHAAIEKHOCTH UX K ONPENENIEHHON TpyIIIe.

Humaes ¢ ryd

AAR

g=—"7a =

Puc. 6. leMoBCTpamus HEBEPHOTO PACIIO3HABAHUA CIOB-IIApOHUMOB B Tecte 4

B 3aBUCHMOCTH OT ypOBHS CIIOKHOCTH T€CTOB MEHSIETCsI cI0co0 popMUpoBaHUs
MI0JIb30BaTEIEM OTBETa: B Te€CTax 1-ro M 2-ro ypoBHEW CIIOKHOCTH IOJIb30BaTEIh
MOATBEPKAACT CBOW BHIOOD MyTEM HaXKaTHsl Ha OJHY U3 KHOIIOK C Ha3BaHHEM CJIOBa,
a B TecTax 3-ro ypOBHs CIOKHOCTH OH JIOJDKEH C(OPMHUPOBATH CBOHM OTBET MyTEM
BBOJIa €r0 B OKHE C MOMOIIBI0 KiaBuarypsl (Puc. 7).
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Humaes ¢ ryd

e et

| W e e ®=

Puc. 7. leMoHCTpanus pacnio3HaBaHHA cloBa-oMorpada B Tecte 6

Bo Bcex TecTtax monp3oBarenh Ha JTIFOOOM IIIare pacro3HaBaHWs, T.€. B OMHOU W3
MIPEIOCTABIISIEMBIX €MY MTOTIBITOK, MOXKET BOCIIONIb30BaThCs TIOACKA3KOM, ITOCIIE Yero
ceaHc pabOTHI ITOJIF30BATENSI CUNTACTCS 3aBEPIIEHHBIM, a €TO PE3yIBTaT OOHYISETCS.

Bce oTBeThl momnb3oBarens, 3a KaXJbl MNpPaBUIBHBIA M3 KOTOPBIX €My
MIPHICBANBAETCS OMPEACTEHHOE YUCIIO OAJIIOB B 3aBHCHMOCTH OT YPOBHS CI0KHOCTH
TeCTa W YUCIIa UCITOJIb3YEMBIX TTOTIBITOK, cCoXpaHstoTcs B b/l pesynsraror (Puc. 8).

word answer 1 answer 2 answer attempt help max_scr

opKecTp KOHLEepT OVPUHED 0 17 0 20
pazBrevYeHns 3acTonke toGunen 1 T ] 20
Bpad Bpad 1 20 0 20
pyOaLka BprokK uryfa 1 L5} 0 20
MNMioMUHALMA | poxgecTeo | cBageba e 1 8 0 20
CKUAKN Ka4yecTBo npofaseL) 1 14 0 20
KOHTUHEHT BYnkaH oKeaH 1 10 0 20
KIEH KNEH 1 20 0 20
poHapu LiEPKOBL ra3oH 1 13 0 20

Puc. 8. Tabmmma B]I «general_tests» o pe3ynsTary pacmo3HaBanms cioB ((pparmMenT)

[IpennoxenHsle NporpaMMoil yHpakKHEHHS MOAPa3yMEBAalOT HE MPOCTOE
yrajibIBaHue MOJIb30BaTEIEM TOTO WIIM HHOTO CJIOBA, a TPEOYET OT HEro MpH BHIOOpE
OTBETa MPOSIBJICHNS] BHUMATEIBHOCTH M aKTUBHBIX MBICIUTEIbHBIX ICHCTBUH.

IIpu odopmiieHHMH TECTOBBIX 3aJaHU OBUIM HCIOJB30BAHBI CTAHAAPTHBIC
nporpamMMHsie cpenctsa: Flash, ActionScript, PHP, MySQL, XML, HTML.

C. Oyenxa pesyromamos noavsosamens. IloMHUMO BBIOTHEHUS! (QYHKIMN
o0ydeHusl, TaHHAs IPOrpaMMa B PEKUME TECTUPOBAHMUS MO3BOJISIET MTOJIB30BATEISIM
HanOoJee pauMOHAIBHBIM CHOCOOOM ONEpPAaTHBHO TIONydYaTh OLIEHKH CBOUX
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Pe3yABTAaTOB M0 KAXKJIOMY MPEIJIOKEHHOMY K PACIIO3HABAHHWIO CIIOBY M 110 BCEM
CJIOBaM B paMKaXx OJTHOTO TECTa.

[Ipu oleHKe YYMTHIBAIOTCS: YKCIO PACIIO3HAHHBIX CIIOB M MX JIOJISA OT OOIIEro
Yrciia MPOCMOTPEHHBIX BHUJICOPOJIUKOB; CyMMa HaOpaHHBIX OaJJIOB M UX JIONS OT
MaKCUMaJIbHO BO3MOXKHOTO YHUCIIA, PACCUUTHLIBAEMOTO HCXOJI U3 MPEIIOI0KCHUS,
YTO TOJB30BATENlb JACT MPABWIBHBIE OTBETHI 1O BCEM HCXOJHBIM CJIOBaM C 1-it
nionbiTky (Tabm. 1).

TABJIMLIA 1.
OOPMVIIbI OLIEHKU PE3VIIBTATOB I1OJIB3OBATEJIA

ITapameTpsl TecTel 10 YPOBHIO CIIOKHOCTHU
* koK kokok

1| 2 3 | 4 516
S 20
N 1+S
S; 20 | 2 20 2+10 -

=10
v S; 3 {Si<4rv:Si_1 3
S =4, v=3
14 1+-v
n 0+N
dn 2 100%
N

b 1 | 10 | 20 | 30
a CEICEIN D

q
Z qi
i=1

N-v-b!

-100%

Qmax
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VYcnoBHble 0003HAYCHHS:
S— | 4MCII0 POJIMKOB B OJJTHOM TECTE;
N— | 9#CII0 MPOCMOTPEHHBIX POIUKOB,;
n — | YHCIIO MPaBWILHO PACIIO3HAHHBIX CJIOB U3 YHCIIA
MPOCMOTPEHHBIX;
d, — | A0 NPABUILHO PACIIO3HAHHBIX CIIOB;
Q. — | MAKCHMAILHO BO3MOKHOE HHCIIO HaOpaHHBIX 0aJIIOB;
s, — | 4MCIIO CIIoB B OJIHOM rpymIIe;
D — | 9HCIIO IPEIIPHHATHIX MONBITOK PACIIO3HABAHUS OJTHOTO
CJIOBA;
h — | moxckaska;
q — | oOmiee unca0 HaOpaHHBIX OAJIOB B OJTHOM TECTE;
q,- YHUCIIO HAOPAHHBIX 0AJIOB MO KaXIOMY
[IPOCMOTPEHHOMY CJIOBY;
dq* JIOJIsl HAOpaHHBIX 0AJUIOB M3 YUCIIA BOBMOXKHBIX.
¥ — | MaKCUMaJIbHO BO3MOKHOE YHCJIO TIOTIBITOK B OJTHOM
BOIPOCE;
b — | xoaddurreHT 6aIoB.

I[Ipy npuHATHN pENIeHNs O 3aBEPLICHUN HAJI0Ta ¢ MPOrpaMMON Ha JTF000M Iare
TECTUPOBAHMS IOJTH30BATETb ITOJIYYaeT BO3MOXKHOCTH O3HAKOMHTBCS CO CBOMMH
pe3ynbTaraMu, IpeACTaBIeHHBIMU B TEKCTOBOH (puc. 9) u B rpadudeckoit (puc. 10)
thopmax.

Humaes ¢ ryd

Bam he: T

Puc. 9. TexcroBas ¢opma o6mero pesyisTara TECTHPOBAHUS IIOIB30BATENIT

lﬂ,nﬂ Tectad v=3

41



0d0d() 6IAINNTOL LOEBLIRIBNBM IJBN3IGLOSGISOL 3(O33T, 2015, Ne2(6)

Humaes ¢ ryd

Puc. 10. I'dadmaeckas ¢popMma o6Imero pesynsTaTa NOMb30BATENS

ITpocMOTp pe3ynbTaToB, MPENCTABICHHBIX B MPOIIGHTHOM BBIPAXKCHUH JIOJNCH
yrciaa HaOpaHHBIX OajlioB B OMHOM TECTe, COOTBETCTBYIOIIUX IPABHIBHO
pacro3HaHHBIM CJIOBaM, OT MAaKCHUMAJILHO BO3MOXHOTO YHCJIa HAOPAHHBIX 0AIlIOB,
MPEAYCMOTPEH KaK M0 KaKIOMY H3 BBIMOJHEHHBIX MOJIH30BATEIIEM TECTOB, TaK U IO
BCEM TeCTaM, MPONICHHBIM UM B pa3HOE BpEMs.

3AKIIOUEHUE. VcTionb30BaHne MporpaMMbl «YuTaeM ¢ ry0y» MOMOXKET B PEKUME
on-line caMOCTOSTEIHHO OBIAIETh HEOOXOMUMBIMI HaBBIKAMHU TI0 PACIIO3HABAHHIO
peYr 3pUTEIHHBIM CITOCOOOM.

[Iporpamma «UYwmraem ¢ ry0» sBiusgeTcs 3(PGEKTUBHBIM HWHCTPYMEHTOM IS
CaMOCTOSITETIHHOTO OBJIQJICHUSI 3TUM HABBIKOM Oraronapsi: JOCTYITHOCTH B Jr000e
BpEMS U B JTIOOOM MECTE 4epe3 CeTh HHTEPHET; THOKOCTH 00ydeHUs (BO3MOKHOCTh
BBEIOOpa PEKUMa TECTHPOBAHUS JIOOOTO YPOBHS CIOXKHOCTH B YAOOHOM JIs ceOs
TEMIIe); BO3MOXXHOCTH CaMOKOHTPOJISI M TIONYYCHHs OIICHKHA CBOUX PE3yJbTaroB;
BO3MOXKHOCTH HCIIONIb30BAHUSI JIAHHOW TMPOTPaMMbI IIMPOKUM KPYrOM JTHII
HE3aBUCHMO OT COCTOSTHHSI UX CITyXOBOW CHCTEMBI.
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Multimedia Training Program for Learning Speechreading

Inability of people with hearing loss to percept speech sounds compensated by
them with help of sight. It seems necessary and important the implementation of
research and practical work in the field of perception of the oral speech by visual way
and the creation of tools to facilitate the communication of deaf persons with hearing
people and to promote their inclusion in public life.

This article, devoted to the problem of the perception of oral speech by people
with hearing loss, describes a method of reading it from the speaker’s lips taking into
account various factors affecting this process. The article describes also the training
program “Yuraem c ry6”, allowing users to learn on-line to recognize speech by
visual way and to estimate their results.

The quality of speech perception aurally depends on many factors, but the major
factor is the state of the auditory system, the disruption work of which results in an
incomplete recognition of some word sounds (Fig. 1).

Kaponka
\ l/\w o
KOpoGKa N /\//v\// \ \\ | Kapo_Ka
T\

b i D) e

/ | | |
~/ / q“ hearing-impaired

a4

deaf
Fig. 1.Dependence of perception of oral speech on the state of auditory system

Fig. 1 demonstrates the variants of recognition of the word “xopo6ka” by people
with different degrees of hearing loss. The figure shows that the pronounced word
will be fully perceived only by person with normal hearing. Person with a small
hearing loss cannot fully recognize the sounds of the word, and as a result a person
varies in the choice between words “kopogxa”andxopogrxa”. At deafness with
minor remnants of hearing only vowels sounds from all the sounds of word may be
recognized. It does not allow to identify the original word because of the very large
number of word (dopoea, mopoxa, copoka...) with the same set of phonemes ([a] —

[o] —[aD.
43



0d0d0) 6IAINT0L  LOBLIRIENBM IJB6N3IGLOGISOL 3MV3dT, 2015, Ne2(6)

In case of poor hearing vision can help. The ability of visual perception of speech
is a known fact for almost all people regardless of state of their auditory system. Even
well-hearing people subconsciously watch facial expressions and lip movements of
the speaker, this allows them to better understand him. Especially significant help is
provided if the speaker has poor diction or there is a noisy environment, etc.

Naturally, for people with impaired hearing, deprived of the opportunity to
fully perceive oral speech, observation of facial expression and lip movement of
companion is almost the main method of speech perception. The visible movements
of the speech organs, among which the lips dominate, detect elements of speech.
That is why this method of speech perception is called“lip-reading”.

The guarantee to the successful lip-reading is the fulfillment of certain
conditions:the personal qualities of the person in speech recognizing (language
skills, literacy, the volume of vocabulary, etc.); the quality of the speaker’s speech
(articulation, speech rate, etc.); the kind of the message (a word, phrase, etc.); the
surrounding space (illumination, distance between interlocutors, the presence of
objects between them and so on.).

The articulation plays the main role in the visual perception of oral speech. In
Russian language, as well as in other national languages there are the articulation
images of phonemes (viseme). They can be described by the geometric features of
the lips (height, width, area, contour perimeter, etc.), specific expression of face,
location of the tongue and moving of the lips.

All these features of articulation images of phonemes are remembered by people
after long learning and training processes. This helps them further to visually
distinguish the entire words.

Articulation images of different phonemes can be visually recognized far not
always: some sounds are accompanied by distinct articulatory patterns and others -
barely noticeable. Only certain phonemes in terms of lips movement in the Russian
language are noticeable for eye, which are called basic phonemes (Fig. 2).

The syllables formed with participation of basic phonemes ([6a], [my], [¢do]
etc.), also calledbasic ones, the ability to clearly distinguish them helpsthe person to
successfully recognizethe words during lips reading.

The presence of phonemes with similar or almost identical articulation images
leads to difficulty or impossibility to distinguish them (palatalized and basic vowel
sounds, pairs of voiced and unvoiced consonants, consonants with and without a soft
sign). In addition, some phonemes may look different depending on their position
in the word.
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Phonemes |

\'G“'CIS consonants
[ |
ol l\ ‘ ‘!
[a] (6] |

[o] [<h]
: 1
mt- ‘ |
[¥] [m] [4] _

Fig. 2.Articulation drawings of basic phonemes

The process of perception of oral speech by visual method essentially depends
on the nature of the transmitted message: the phonetic information, construction of
phrases and the context.

Knowledge of theme or context allows a deaf person easier and faster to identify
words and to understand the meaning of what was said. Otherwise there can arise
various misunderstandings because of the similarity visemes of phonemes. Thus,
many words have different sounding but theirarticulation images are almost identical.
In Russian there area large number of paronyms. They are similar in sounding, but
quite different in meaning. Recognition of one word may affect on the process of
recognizing of another word connected with it.

The ability to read oral speech from the lips provides deaf people the incredible
possibility to communicate with hearing people. Sometimes they are able not only
to understand the meaning of utterance but also to determine the intonation and even
the accent of the speaker.

Learning lip-reading is possible with teacher or through self-study by using the
training programs.The feedback from a teacher or a computer allows a deaf person
to control the accuracy of his answers.

Program “Yuraem c ry6”. Educational systems based on the use of computer
programs provide a large number of users with a variety of demonstration and
training materials and testing programs.

The development and implementation of computer technology allows tomeet the
expected demand for learning programs in different areas of knowledge. An example
is the system for distant learning for people with hearing loss, to read lips is the
example of such systems.
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The multimedia program ‘“Uurtaem c ry6™ is designed to teach people with
hearing disorders to read the speech visually

A. Database. The person skill in reading the speech from the lips essentially
depends on the speech material presented him to reading.

The program workswith the database (DB), where there are tables with video of
Russian words, selected according to certain criteria:

— word-paronyms having differences in spelling and similar articulation images
and word-homographs, identical in spelling and differing only place of accent;
— words belonging to one or another topic.

Speech elements in the database are used to attract the user’s attention to
distinctive features of similar speech elements and to the words, different in meaning
and pronunciation, but having some unifying features.

On the basis of these tables the summary table “Common list of words” is formed
(Fig. 3), in which all words are sorted alphabetically. Every word has assigned serial
number and number, which it has in one of the source tables.

Fig. 3. Fragment of table “Common list of words™
Thus, every word in the table “Common list of words” has a double encoding,
which is required to give to the user more information on each word in his dialogue
with the computer.
B. Modes of work of the program. The work of this program at the discretion of
the user can take place in two modes - the demonstration and operating (Fig. 4).

2 CBUICTENBCTBO O TOCYJapCTBEHHOM peructpamuu «OOyyaromeil MyIbTHMEIUHHON nporpaMmbl «YUnTtaem
¢ ryo» B Peectpe mporpamm mins OBM «®DenepanbHOl City:KOBI 10 MHTEIICKTYalIbHOW COOCTBEHHOCTH» 3a No
2015612504 ot 19 deBpans 2015 .
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with the program

}

Selection mode of

[ Start a dialogue of user ]

Demonstration Operating mode
«Demo» «Training»
Choice of theme —{ Choice way of testing |——— : )
Sounds | Syllables Words Dictionary,

Viewing of video

no

Choice the level of test
complexity

no

yes Transition to

demonstration?

[ T S T B

| Test 1 | Test 2 | Test 3 | Test 4 | Test 5 | | Test 6 |

OO0 0O O

Fig. 4. Block diagram of the program ‘“Quraem ¢ ry6” (fragment)

Demonstration mode provides viewing video files of speech elements in the form
of pairs of sounds (palatalized and basic vowels, consonants paired and unpaired),
of syllables and words of the Russian language, similar in articulation pattern, but
having a different sounding and meaning. Such similar elements at the autonomous
utterance appear exactly the same, but if the person views them in parallel, he could
see the barely distinguishable features.

Operating mode of the program, which is the main mode, represents a set of tests
without time limit for the tasks with providing user access provision to videos stored
in the database.

Start a dialogue with the user in operating mode is accompanied by the video
image of the speaker uttering a word selected by the random number generator.

The program uses tests of three levels of difficulty, each of which includes two
tests using different words.

In tests of 1st and 2nd levels of difficulty user must recognize word incoming in
one of the thematic tables. On the screen the name of the topic and the list of words
incoming in it display (Fig. 5). At the recognition of word-paronyms the list contains
the chain of words, among which there is the original word (Fig.6). In tests of the
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third level of difficulty the user is deprived to select the source word from the offered
him list of words, regardless of their belonging to a certain group.

Humaes ¢ ryd

-

—n...,..__..___—i

Fig. 6. Demonstration wrong word-paronyms recognition in Test 4

Depending on level of difficulty the method of the forming a response by a user
changes: in tests of the 1st and 2nd levels of difficulty the user confirms his choice
by pressing on the button with the name of the word, and in the tests of 3rd level of
difficulty he has to form its response by entering it in the box using the keyboard

(Fig. 7).

Humaes ¢ ryd
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Fig. 7. Demonstration of word-homographs recognition in Test 6

In all tests user at any step of recognizing, i.e. in one of provided himattempts,
can use a help, after that the session is considered complete and the result is set to
zZero.

User gets points for correct answers depending on the level of difficulty of test
and number of used attempts. All user responses are stored in the database of results

(Fig. 8).

wird answer_1  answer 2 answer attempt help  max_ser

Fig. 8. Table DB “general_tests” on the result of word recognition (fragment)

The exercises require the user to focus and think rather than just guess. The
program was created by using standard software: Flash, ActionScript, PHP, MySQL,
XML, HTML.

C. Evaluation of the user results. In addition to the functions of training, this
program in test mode allows users to assess their results for each words proposed to
the recognition and for all words within in single test.

Assessment takes into account: the number of recognized words and their share
of the total number of viewed videos; the amount of points and their share of the
maximum possible number of points, calculated on the assumption that the user
gives the correct answers to all the original wordsat the 1st attempt (Table. 1).
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Parameters Level of test difficulty
* *k dkok

1 2 3 4 5 6
S 20
N 1=+S
S; 20 2-+10 20 2+10 - S
v Si 3 {si<4rv=5i_1 3 v Si

s =4, v=3
p 1+v
n 0+N
n
dy ~ " 100%
b 1 10 20 30
q: w—(p-D)A-h):b
q N
qi
i=1
Qnax N-s; N N-v-b!
D
i=1

d, T_ . 100%

Qmax

50



MsicoenoBa MLA., Mscoenosa 3.I1., I[Teryxosa H.B.

Notation conventions:

S— | the number of videos in one Test;

N- | the number of viewed videos;

n — | the number of correctly recognized words from the viewed;

d, - the proportion of correctly recognized words;
Qmax the maximum possible number of points;

S — the number of words in one group;

p — | the number of attempts to recognize one word;

h — | help;

q — | the total number of points in one Test;

q,- the number of points by each viewed word;

d,- the proportion of points from the possible number of points;
v — | the maximum possible number of attempts in one question;
b — | coefficient scores.

When user decidesto complete the dialogue with the program at some stage of
testing he can get his results presented in the text (Fig. 9) and graphical (Fig. 10)
forms.

TRsmsas  Onecises  [Jeus Oresuiiid Koy

Humaem ¢ ryb

Baw Ne: T = |
[ rane |

Eanrma Oy I

]

YkorTest4 v=3

51



0d0d0) 6IAINT0L  LOBLIRIENBM IJB6N3IGLOGISOL 3MV3dT, 2015, Ne2(6)

Fig. 9. Text form of the general results of user

Humaea ¢ ryo

Fig. 10. Graphic form of the general results of user

The results demonstrate the proportions of points for correctly recognized words
from the maximum possible number of points provided as for each of tests performed
by the user, and for all tests, passed by him at various times.

ConcLusioN. Program “Yuraem c ry6” helps users in self-learning and self-
training their skills for speech recognition by visual way. Effectiveness of the
program is provided by the following factors: program “Uuraem c ry0” is available
anytime and anywhere via the Internet; users can choose the test mode of any level
of difficulty at a comfortable pace; the ability to self-control and to estimate results;
the opportunity of using this program by a wide range of people regardless of their
hearing.
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Field: Automation and control systems

Avtandil Bardavelidze, Irakli Basheleishvili,
Khatuna Bardavelidze

Automation of Water Supply System

Introduction. Providing automation for water supply systems of buildings is
necessary for increasing the efficiency of water generation and transportation
technological process, reducing electric power consumption and reliable supply of
high quality water to consumers.

A water supply system comprises the water intake and water-purifying devices,
pumping station, etc. At every stage of water generation, purification and supplying,
there is required water pumping from one reservoir into the other and automatic
control of water level for providing the qualitative purification and reliable water
supply. The modern water supply systems represent a combination of mechanisms and
instruments with sophisticated equipment, whose automation level predetermines
their reliable operation. As of today, preservation of the fixed water (solution) level in
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reservoirs is provided by means of automated regulation systems, high price of which
(4-5 times higher than the designed system) increases the cost of water (PynsHOB,
Bardavelidze).

Based on the above stated, automation of water supply system for enterprises and
multistory buildings in the urban and suburb areas by using the modern series low-
cost programming microcontroller is of high urgency. In contrast to the general-
purpose computers, the programming microcontroller-based electronics and
computing machinery equipped with the devices for transmission of signals of the
executive mechanisms and sensors through inputs and outputs, represent the real
time devices (Bates, Predko).

Water Supply System. The main peculiarities of a water supply system as an object
of automation are as follows: reliable guarantees of continuous operation; operation
of devices in the conditions of variable loads and the necessity of providing more
efficient operation of pump should be envisaged in the design of the automatic
control systems.

The purpose of the automated water supply systems is to ensure water pumping
from a water catch basin (cellar) to the reservoir placed on the building (Pic. 1).

In the upper reservoir at a higher water level there is mounted the X sensor (floater),
but on the lower level — the Y sensor. The Z sensor is mounted at a minimum level
of a water catch basin.

When the water level in a water catch basin is moved down to the minimum level,
the logical 0 is generated on the Z sensor, but when the water level is higher than the
minimum level, on the Z sensor there is generated the logical 1.

During moving down water level in the upper reservoir, on the Y sensor there is
generated the logical 0, otherwisae, - the logical 1. When reaching a high water level,

Tankage
¢ —>
— X
— 'Y'
Gv — A | X|
— Consumption
l Pumping-in

— Z

Pic. 1. water supply system 61
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the X sensor generates the logical 1, otherwise — the logical 0.

Water is being pumped over into the upper reservoir by pump, when the sensors
generate accordingly Z=1 and Y=0, but when Z=0 or X=1, the pump is stopped.
When the pump is running, A=1, otherwise, A=0.

For solving the posed problem, we use the PIC16f84a series microcontroller, with
a duodecimal number word that allows for one command execution instead of several
ones. They have the following advantages (Bates, Predko).

. Low cost;

o The reduced command system;

e  Most of commands are executed during one mechanical cycle, duration of
which is 400 nsec at clock frequency of 10 MHz.

The magnitudes of X, Y and Z states must be processed by microcontroller, and
on the basis of them the magnitude of A must be devoped for swithing the pump on
or off,i.e. X,Y and Z - are the input data, but the A represents output data.

Water Automatic Control System Algorithm. Input and output of data from
microcontroller is carried out by means of ports. The PIC16f84a series microcontroller
has two input-output ports PORTA and PORTB (Pic.2). Each output of ports can be
programmed at the input or output. PORTA is a 5-bit lock. The direction of data
transfer for each line is programmed separately by using the TRISA register and by
setting or resetting bit0...bit4 bits. Setting of bit in 1 will fit the appropriate line
at the output and bring to it the appropriate content of PORTA tire. During the
powering up in accordance by default, all lines are fit at the input. PORTB is 8-bit
bilaterally controlled port. The direction of the input-output is determined by setting
or resetting the TRISB register. Setting of bit in 1 will fit the appropriate line at the
intput. At this time, the output driver enters the high impedance state. Setting of
bit in 0 will fit the port line at the output. During the powering up all lines are fit in
accordance by default at the input (Bates, Predko).

L >
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Al X
=4 <Y
8| | —z

Pic.2. The structure of PIC16f84a Series Microcontroller
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We input the magnitudes of X,Y and Z states by means of RB1, RB2, RB3 lines
of PORTB. The A state magnitude displayer is a RAQ line of PORTA. The RAO line
of PORTA should be programmed at the output, but RB1, RB2, RB3 lines of PORTB
—at the input.

The block-diagram of the functioning algorithm of the water level automatic
control system is shown in Pic. 3.

s

we read the magnitudes of theX, Y and Z
statesby ~means of input port of
microcontrollerand store them in EEPROM.

<&
<

v

Yes

The output magnitude Ais 1. X,Y,Zand A
current states are stored in EEPROM.

Yes

X, Y, Z and A current states are stored in

EEPROM.
- l
———>
No

Yes

The output magnitude Ais 0. X,Y,Zand A
current statesare stored in EEPROM

Pic. 3 The Block-Scheme of a Water Automatic Control System Algorithm
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The Program Implementation of System. The program intended for recording
in microcontroller has been developed on the assembler in MPLAB development
environment. The program simulation was carried out in Proteus medium.

Proteus program is a powerful tool for the electronic systems modeling. By means
of it, we can construct a diagram, attach the hex fileto microcontroller and see
how it works. In case of errors in the program or diagram, we will correct them.
Then we will physically construct the diagram. Proteus contains the program for
creating schematic diagrams of electronic devices, the ISIS program for modeling
their operation and the ARES program for design of printed boards (http://www.
labcenter.com/).

L1
% OECTICLEKIMN AT i
OSCHCLIKOUT Ral =i
’ RAZ 0. 1
— NMCLK A3 —%—
RAGTOCK] f——
REOQNNT i?
RB1
RE2
RE3
rad |-1%
RES L1
REB 41-1
) rat 12 &
FIC1EF BAA,
s o llas

Pic. 4 Automatic Control System Simulation

Conclusion. The introduction of the water level automatic digital control
systems developed on the basis of PIC series microcontroller, which accordingly
were provided with software and tested by the Assembler softwarelanguage and by
using the MPLAB software package will lead to: reduction in the number of the
maintenance staff; possibility of the real time control of the pump operation mode
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and sensors parameters; reducing costs of water due to the cheapness of system; the
possibility of data transferring from the objects distanced away from the control
stations and operative control of water dispatch by means of any telecommunication
channel.
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sbsdsdob 3s0mynbgdoo sboero Labobs s 03098980l dmF3ml 8s306006989¢m0
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dobgdo dbgdMog3500 J9oEogh s0bodbremo 030b98900L dodboFgdger £9s396(39db.
#860369¢mm3569b0s,  H@I  Lfimtso  0odbgl  Fg@Bgremo  Bsomo  HY39S3AIGS.
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09050039b¢nmdob 3361935 ©5 G036 sbsemo bsbols dmF3mb 3o0mIdsggdo.

bs33s60m Lodyzgdo: dm33m, bstBybgdo, 0s3m@9dHoM9dgemo 65350,
3330l Bs3m6806909¢0 806980, G9393HS

HMAMO3 (36MBOW0s, @MB0OL O™ F30© FomImMJabol b0 gobolsBrg®gds
Lsfgobo  dobols  olgmo  FoBozMe-JodomGmo  M30L0dJdO®,  OHMYMEOOGSS
3M0LGH0Bs300L Mbs®Oo, go303900L LoBJotg gsM3399  3H9d3gMsGIOIE
0639035 do, LodEIBEHOL (330 dOL balinsmo, BJI0MHYEIO TV MBS,
9060l JodomMo s mgMIMwo 9gMmy35mMm3bgds s 5.8. (dybpos 1995: 75-83;
AcnuHb 1997: 17-24).

0mF30b HomdMdJIbgero dobol godmladmdsggdger bywergmws dgmbBgwmero
33543 dosMo 89ygbowmdol baliBexmbol ggMHMIgbsbmdms JsGbbol
(Bgd) ©s JMmsoliol wommxzmbol Js@bbol (Jand) Lsfo@mdmm @gdbmemyomemo
Bo6bgbgd0, HMIgerms JodorMo 85dsaqbarmds dmEgdveros gbMowdo 1.

@90MMOGMOHOE0 330093900 B35@M9m BRI s Jard Lafo®dmm bstBgbgdols
3560B056Mmd0L  glfogeolismgol.  9b3LabMzMgm  Bgwrgmols  bmdol
A993965GH¥Ms,  bobmdol  3mBmygbobsgos, bs®dzol s dowgdwyero  dobol
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Field: Industrial Engineering and Technology

Emir Bakuradze, Badri Zivzivadze, Kakhaber Bakuradze, Zinai-
da Vadachkoria, Nanuli Abesadze

Producing Fiber-Forming Glass from Industrial Waste
and Investigation of its Properties

As it is known, the capacity to form fiber from a liquid melt is determined by physical-
chemical properties of primary glass, such as crystallization capacity, cooling rate within
a certain temperature interval, viscosity behavior, surface stress, chemical and thermal
uniformity of glass and so on.

As raw material for producing fiber-forming glass we have chosen the industrial waste
products with rich compositions, which are generated by Zestafoni Ferroalloy Plant
(ZFP) and Kutaisi Lithopone Plant (KLP).

Laboratory investigations have been carried out for studying fitness of industrial
waste of ZFP and KLP. We have determined melting temperature of raw material, liquid
melt homogenization, technological and physical-mechanical characteristrics of melting
and glass obtained.

Based on the chemical analysis data, the waste products of ZFP are characterized
by the high content of MnO, — 42%. The amount of SiO,+AlLO, ranges within the
limits of 40%. Basic oxides or base-forming oxides do not exceed 13%. In the waste
products of KLP, the prevalence belongs to BaO, which reaches 34%, but the amount of
SiO,+AI120, does not exceed 22%. The mentioned waste products are characterized by the
increased concentration of SO,oxide within the limits of 17%. Both types of waste products
are characterized by the lower content of iron. The content of alkali iron ranges from 1 to 3%.

High content of MnO, conditions easy melting of waste products at temperatures
within ~ 1100-1400 °C. Determination of melting temperature range has shown that at
temperatures within 1080-1200°C, the waste products of ZFP are melted completely.
The waste products of KLP have higher melting temperature range - 1300-1400 °C.
Investigation of properties of the mentioned waste products has shown that each waste
product separately won’t be useful for producing the uniform glass. In order to achieve a
normal rate of melting, we have mixed the mentioned waste products in different ratios.

Through the findings of investigations, there has been established the necessity of
increasing amount of  SiO, in the test mix, that can be provided by adding quartz sand
as the third component in the test mixes. Determination of optimal composition of mix
has shown the mix containing 40-55% of waste products of ZFP and no more than 20%
of weight part of waste products of KLP are considered to be efficient.
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Therefore, based on a three-component system, by adding the correction sand additive
from industrial waste, we obtain the uniform completely homogenized glass melts with
melting temperature within 1450-1530 °C.

Thus and so, the fiber-forming raw material that we selected and glasses produced
from them naturally contain the reagents imparting the required properties. But the first
consideration consists in fact that it is necessary to choose correctly their formulations.
We have produced glasses of 21 indexes (compositions). The next stage will involve
studies of optimal compositions and producing novel fibers from them.
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Field: Industrial Engineering and Technology
Irine Ugrekhelidze, Nino Dolidze, Merab Datuashvili

Clothing Fit Preferences of Female Consumers based on
Various Methods of Apparel Construction

There are dozens of methods and techniques of clothing design which have a long
history in apparel Industry and provide precise technical calculation (formulas) in
regard with human body shape and finished product.

For the time being, when it comes to finished products, entrepreneurs or manufacturers
tend to struggle to integrate innovation into their strategic priorities and face up to problems
concerning the quality assurance. Understanding the fit preferences of female consumers
could help apparel companies to produce and meet high demands for comfortable and
well fitting clothes. It’s of great importance to select planning methodology and proper
construction parameters to promote quality insurance by problem-solving perspective
and introduce comfortable clothes with ergonomic measuring indices.

As it has been mentioned, the objective of the article is to analyze clothing fit
preferences at the example of different methods of apparel construction and based
on intercomparison detect optimal version for women clothing, but the object of
research concerns main parameters for designing women s jackets.

In terms of comparative analysis seven various methods were resorted to calculate
construction parameters for women’s jackets. These methods are as follows: German
Methodology, French methodology, Methodology of Central Scientific Research Institute
of the Clothing Industry, Methodology of Central Experimental&Technical Sewing
Laboratory, Methodology of Moscow State University of Design and Technology ,United
Methodology of the Council for Economic Assistance, Methodology of South-Russian
State University of Economics and Service.

It’s preliminary task within the planning process to define construction parameters of
textile products. Along with other stages it involves determining overall sample size of
both construction elements and its parts.

In accordance with thorough analysis of the those methodologies we can conclude
that it’s rather difficult to have the most optimal methodology adjusted to Georgian
population.As a result of longterm practice it turned out that these methods can’t provide
women with properly fitted products or products designed to be the best fitting because
those methods don t focus on the typology of the functional and size typology and size
standards or what’s physical measurement unit of standard output in Gerogia.

In conclusion, it’s very important to define how anthropomorphological
characteristics of Georgian women are connected with construction parameters of
clothing items and work out rational construction parameters based on analysis of
morphological features of female figures in Georgia.
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Field: Industrial Engineering and Technology
Omar Purtskhvanidze; Anzor Gvetadze

New Technologies in the Silk Formation

In the silk weaving industry, natural silk yarn is widely used for warp and weft,
which is usually received from the wastes of light and silk industry as well as from the
wastes of silk reeling and twisting manufacture and silk weaving. The methodology of
preparing the silk yarn for weaving is intermittent, intensive and continuous process, it
requires hard work and conditions the low productivity of looms , spinning and weaving
industries.

For carrying out the research work successfully, it is necessary: 1. The reconstruction
of the circled spinning machine P-66, which will make it possible to perform several
technological transitions into one operation. 2. The reconstruction of cross-winding
machine M-150-1, which will condition performing of four technological processes into
one operation. 3. Receiving 4 or 5 different types of combined silk yarn and working out
the same variety of fabrics on weaving looms.

Carrying out successfully the abovementioned tasks, will measurably improve the
productivity of the equipment and silk spinning and weaving looms, which will stipulate
the enlargement of the production range and cost reduction.

BG3GH0s IMTDEIOMOos Fmms GMLMzgEol Lsdgaboghm gmbool dogh
©580656Lgd7Eo 3H36GHOL BoGpErgddo

The article has been written within the framework of the grant financed by Shota
Rustaveli Scientific Fund.
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Field: Chemical and biological engineering
Teona Gvinianidze, Aleko Kalandia, Temur Gvinianidze

Composition of Hydrophilic Extracts from Therapeutic
Plants

Over the last decade, the world was going through formation of a new pathology,
which is associated with a lifestyle of the population of large cities in civilized countries,
generally grave environmental situation and psychical and nervous factors. The
mentioned pathology is known as Chronic Fatigue Syndrome (CFS).

People with this pathology suffer from long-term fatigue, which does not go away
even after their long rest. Formation of this disease is associated with neurosis of the
main regulating centers of the vegetative nervous system, and conditioned by that
aberration from the action area of erogenous zones, which is responsible for certain
deterrent processes.

CFSis a disease of unknown etiology, which is characterized by general weakness and
work decrement. Patients with this disease complain of headaches, myalgia, arthralgia,
memory loss, depression and insomnia. In some cases, with temperature risen to febrile
level, patient feels pains in his throat and his lymph nodes are growing. Some specialists
consider chronic fatigue syndrome a viral etiology. However, the psychiatrists believe
that mental diseases may be considered as a triggering factor of chronic fatigue syndrome,
which are accompanied by changes in the immune and endocrine systems, as well as by
development of corresponding symptom complex.

Based on the analysis of available literasry sources, there are substantiated the
ingredients including in the composition of therapeutic-preventive biologically active
additives intended for treatment of chronic fatigues syndrome, such as follows:
hydrophilic extracts of grape-stone, bilberry and blackberry, tea and stinging nettle
green leaves, as well as rosehip microdispersed pulp and peel micro-powder as a natural
filling agent containing C vitamin. By using the standard, widely accepted and modified
organoleptic and physical-chemical methods of research, including combined gas
chromatography mass-spectrometry, high-performance liquid and gas chromatography,
spectrophotometry and fluorometry, there have been studied their chemical compositions
and developed rational technologies for their producing.
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Fig. 1.Principal Scheme of Industrial and Experimental equipment

There is also developed the prescription formula of therapeutic-preventive biologically
active additive “Rokhi” intended for treatment of chronic fatigue syndrome, which
besides plant-based ingredients includes B-group vitamins and lactose.

Pharmacological studies have shown that the biologically active additive “Rokhi”
pertains to the group of practically non-toxic substances, in accordance with Professor
K.K. Sidorov’s classification.
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Adaptogene stress-corrective evaluation of bioactive additive “Rokhi”, which was
carried out by way of emotional-physical load on female mice, showed the possibility of
using the mentioned composition for prevention of chronic fatigue syndrome, reduced
working capacity and acute respiratory viral infections.

Clinical testing of bioactive additive “Rokhi” proved its safety and therapeutic
activity that was reflected in increasing working capacity of patients with chronic
fatigue syndrome. It has a relatively manifested nootropic, pain alleviating and
immunomodulattory effect on patients with chronic fatigue syndrome, comparing with
treatment with other similar-purpose preparations.

Studies of physical-chemical characteristics of extracts are carried out in compliance
with international standards (ISO-International Organization for Standardization).

Based on carried out studies and analysis of batch-type extraction equipment, we
developed the innovative batch-type industrial and experimental extractor, which was
used for performing experimental works, the principal scheme of which is shown below
in Fig. 1.

Technological scheme of bioactive phyto-preparation “Rokhi” comprises the
following stages:

- Sanitary disposal of process area (air, equipment) and personnel (clothing,
footwear);

- Incoming inspection of raw materials, which will be reflected in the identification
document in the form of green alarm strip;

- Sieving of friable ingredients, their dosing and mixing until a homogeneous
mass is obtained;

- Dosing and mixing of liquid ingredients in compliance with a prescription until
a homogeneous mass is obtained,

- Mixing of friable and liquid ingredients in compliance with a prescription
(Table 1) until a homogeneous mass with humidity of 25+2 %;is obtained;

- Wet granulation in a press-granulator filler with 1 mm-diameter bores. The wet
granule should be homogeneous, monochromatic. On leaving the filler its temperature
not exceeding 40 °C;

- Drying of granule occurs in a drying oven at a temperature not exceeding 50°C.
Humidity of granule remainder not exceeding 8%. The dried granule is dried;

- dry granulation is carried out on a granulator;

- Tabltizing and dust removal from pills . For tabletizing there is recommended
the PTM-E 150 (KILLIAN) type rotator tableting machine. Operating pressure of
tabletizing not exceeding 5 mPa. Every 30 minutes the average mass of pills and their
flexing strength are checked. The pills should be unbreakable and they should not have
a smooth surface. Dust is removed from pills and transferred into the collecting vessel;

- Applying of water-soluble layer to the pills is made by using a special-purpose
equipment. It is recommended that the weight of the applied layer should not exceed
3-3,5% of weight of pill; quality controlled visually — removal of irrelevant products;
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Pre-packing and packaging. Conduction of tests of finished products on their

compliance with established standards;

Marking is carried out at all production stages by indicating name, quantity,

production date and batch number. Data input is made in accompanying itinerary sheets.
The composition of every 0,5-g pill of therapeutic-preventive bioactive additive

“Rokhi” for chronic fatigue syndrome, which is produced by using the mentioned

technology includes no less than (mg) as follows:

Tea leaf hydrophilic extract - 50;
Stinging nettleleathydrophilic- 20;
Bilberry fruit hydrophilic extract - 60;
Raspberry fruit hydrophilicextract - 40;
Grape-stone hydrophilicextract - 30;

B group vitamins o - 7, including:

vitamin B, - 0,2;
vitamin B, - 0,4;
vitamin B, - 3.8;
vitamin B~ 1,9;
vitamin By - 0,7;

lactose - 8;
Rosehippulp and peel micro-powder — the rest (285 mg).
Table 1
Prescription Formula of Bioactive Additive “Rokhi”

Liquid Ingredients % Mass content
Tea hydrophilic 65%-extract 25,0

Bilberry fruit hydrophilic 65%-extract 30,0

Stinging nettleleafhydrophilic 65%-extract 10,0 60,0
Raspberry fruit hydrophilic 65%-extract 20,0

Grape-stone hydrophilic 65%-extract 15,0

Total 100

Dry Friable Ingredients and Filling Agents % Mass content
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Folicacid (vitaminB,) 0,08
Thiamine (vitaminB, ) 0,20
Niacin (vitaminB,) 2,00 40,0
Calcium pantothenate (vitaminB,) 1,00
Hydroxyne(vitaminB,) 0,40
Lactose 4,00
Sweetbrierpulpandpeelmicro-powder the rest
Total 100
Table 2
Physical-Chemical and Organoleptic Characteristics of Bioactive Additive
“Rokhi”
Characteristics Type of characteristics
Appearance Oval-shape pills covered with water-soluble
layer
Average weight of pill,g 0,48-0,52
Color of Tayer Dark brown
Color of pill under the layer Brownish-gray
Flexing strength, no Iess than, newton 90
Smell and taste Specific
Friction resistance, not less than, % 97

The trade analysis of target product was carried out on the basis of organoleptic,
physicalchemical and microbiological investigations. There are determined the quality
regulating characteristics. Physical-chemical and organoleptic characteristics of bioactive
additive “Rokhi” are shown in Table 2.

The obtained results of research works showed that it is possible to organize profitable
production of bio-preparation “Rokhi” that according to our calculations is not associated
with any technical difficulty or considerable costs or significant materials cost. There are
no problems concerning raw materials in Georgia.

The technology is modern and simple, and the target product is affordable. Urgency
of its production is increasingly progressive and represents a social order of health
protection.
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Field: Agroengineering

Albert Samadalashvili, Tariel Modebadze, Aleksandre Lomidze,
Giorgi Samadalashvili

Industrial Technology of Vegetable Cultures Growing
in a Strip-Tilled Field

Industrial technology, in our case, implies: a one-row single-seed sowing by using
the strip-tilling and sowing combined machine, in row spacings with the widths of 45
and 70 cm; introduction of herbicides in both plowed strip and unplowed row spacings;
simultaneous cutting the irrigating mini channels and furrows (furrowing), and dosing
of liquid combined fertilizers in them; using the set of working members and tools for
weeding purposes during the entire period of vegetation, such as weeder heads, wheel
spider, furrow shaper-cultivator, chemical sprayer, and biaxial bed trailer with an
extended capacity for transportation of agricultural products.

The machine composes: a frame 1, on which, by means of post, there are attached
four weeder heads 2, furrow shaper-cultivator 3, furrowing blade 4 (furrow shaper) and
supporting regulating wheels 5. Above the machine’s frame, there is mounted the sprayer
vessel 6 with a capacity of 400 1, whose pump 7 is set in action from a power takeoff shaft
of the tractor by means of a driveshaft §, and can be used for introduction of herbicides
14 and liquid combined fertilizers or for spraying of plants with chemicals.

The aggregation of the machine with tractor is carried out by means of coupling 9.

For breaking of soil layer and weed destruction, the first cultivation before seed
sprouting, must be carried out by using weeder heads 2 Pic. 2. a,b), for which, 2 weeder
heads must be placed above each row so that the loose depth on the row does not exceed
1 cm. The weeder heads are mounted at the front, but beside them, there are mounted
furrow shaper-cultivator 3 and furrow shaper 4.

The furrow shaper-cultivator, furrow shaper, working members introducing herbicides
and fertilizers — are one the most significant elements of the technology. By using the
furrow shaper-cultivator, there is performed cutting off of the strip spacing end rest-balks
10 (Pic. 2, ¢) with the width of 8...10 cm, its furrowing and trowing of weeds towards
rows, but in the place of moving, there are remained its triangular-shape furrows 11,
which can be used both for irrigation and filling it with twigs, hay, leaves, peat and other
materials for the purpose of their mulching, preventing quick evaporation. In addition,
by moving in such mini furrows, it is possible to introduce mineral and organic Manure)
fertilizers in them, which as a result of atmospheric precipitations or due to irrigation,
will rapidly washed off towards the root system, there will be ensured their complete
intake by plant.
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After the furrow shaper-cultivator, the furrowing blade 4 mounted on a frame at a
certain angle toward a soil, cuts inside it (in strip-spacings) a furrow 12 with the widths
of 3...5 cm and 15...20 cm. During the second and next following cultivation, these
furrows will be deepened more to a width of 25...35 cm. Such a furrow depth conditions,
first, reliable coping of the furrow shaper-cultivator, in the furrow cut during its previous
motion, and increasing working speeds by 6...8 km/h — for a small-size tractor, and
by 9...10 km/h — MTZ-80/82 tractors., and on the other hand — the roots of plants are
mostly developed in a soil layer at a depth of 0...35 cm, therefore such furrows ensure
subsoilwater irrigation as well, during atmospheric rains and channel irrigation.
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Field: Mathematic

Gigla Oniani, Giorgi Tetvadze and Lamara Tsibadze

Reprezentation of functions of the space AP and zero sets

By (¢ denote the set of complex numbers and by B and T denote open unit ball
and unit circle respectively, i.e.

Bz{zeG: ‘z‘<1},
T={teG :|i|=1}.
By H(B) denote the set of all analytic functionsin B .
Let p >0 be a some fixed number. By H” (B) and A” (B) denote Hardy-Riesz

and Bergman spaces respectively, i.e.

HP(B)z{feH(B): supr(reig)pd0<+oo},

A (B):{feH(B): jf(z)”dxdy<+oo},
B
where z=x+iy and dxdy isthe two-dimensional measurein B.
Suppose o >0 and f(z)zZanz” is an analytic function in B. Then the

n=0
functions defined by the following equalities:

D (e)= 1 (0)- F
D f(2)= ()= S o

ST(l+a+n) "

are respectively called the fractional derivative and the fractional integral of order
a of function f.Here I' denotes Euler function.

If & € N, thenitis easy to see that

113



0d0d0) 6IAINT0L  LOBLIRIENBM IJB6N3IGLOGISOL 3MV3dT, 2015, Ne2(6)

()= 4 z d 2z a, z"f" (1)
1) =24 L ()]} =S
where f(") is an ordinary derivative of n-th order of function f°, in particular,

1E)=2 = T, + T = ()41 (2).

n=0 n=0

If feA” and 0< p<I, then the fractional derivative of order o =1 +[2p’]}

of function f belongs to the Hardy-Riesz class H? (B) . Itis proved in [2]. In the

same work it is shown that:
1) If fed’ (0<p£1) then there is a function ¢ € L’ [0,27:] such that

- (z“(p(z)), where 0{=1+[2p’1], (p(z):f[a](z);

dz*
1 fig(€7)d0
27, (1_Zei6)2+[2pilj|

VzeB: f(z)=

2)If fed” (O<p$1) then f(z): , VzeB;

3)If feA and F(z):

O —

f(t)dt then FeHl(B), where f[a](em) is the

angular limit of function f[a](z) at the point ¢”.
Note that in topics discussed below the main role plays the usage of boundary
properties of fractional integrals of functions from the space A" (B) .

Golusin and Krilov (see [3]) established a reprezentation of functions f € H' (B)

by means of there angular limits. In particular, they proved that if f € H' (B) and
E T isaset with positive measure, then
_ 1 f(t)e'"”(’)
z)=lim|exp(—ne(z))— | ———dt|, z€B,
116) =t el (2) 3 [ 1

where (p(z) is a Schwarz integral of the characterictic function of the set E, i.e.

1 e +z 0

zZ)=— | —— e’ )do .

(p( ) 27y, e’ —z A ( )

Let feAp( ) p=1 and F Jf t)dt.Then by above given statement 3),
0

FeH' (B) . Therefore, by virtue of Golusin-Krilov reprezentation we have
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F(z) = l%{exp(—n¢(z))#£wdt}.

27i t—z
Where from using the equality f(z)=F'(z)= jF(Z) we write
z
d ] 1 F(t)e"‘/’(z)
f(Z)=E{}gg[exp(—w(2))]2—m£7dt .

Thus we established the following theorem.

Theorem 1. For every function f € A” (B) it is valid reprezentation (2), where

F(t) = limF(z) is the angular limit of the funcion F(Z).

z—t

By Patil [4] it was shown that if 1< p <+ and f € H” (B) then at every point

of the unit ball B it is valid reprezentation f(z) = ﬁlmfi (z) where
—0

~ Ak (z) by (1) £ (2)dt
fi(2)= Ay (2) == i e @)
hﬂ(z)zexp{—iln(l+/l)}[itjdt} (zeB, 2>0). (4)

Moreover, the convergence is uniform on every compact subset of B.
Let fed” (B) (O<p < 1) and « :1+[2p’]j| . Then by (2) and the condition

f <t (8)

f@)=mi). o
Wherefrom using equality f(z) =D“D’“f(z) =D“f[a] (z) we have that
f(z)zDa Dlir(}fl (z)}, where fi(z) and /, (Z) are defined by (3) and (4).

Note that the last convergence is uniform on every compact subset of the unit ball.
Thus we have proved the following assertion.

Theorem 2. If [ € A" (B) (0<p<l) and a:1+[2p’1:|, then
1(2)=0"[lim /,(2) |,

where functions f, and %, are defined by (3) and (4). Moreover, the convergence is

uniform on every compact subset of B.

By Z(f) let us denote the set of all zero points of an analytic function

f(2)= Z:(;anz” .
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z

Suppose f € A' (B).Then F(z) =If(t)dt eH' (B) Therefore, according to

0
Riesz-Smirnov theorem (see [1], [3]) we see that F(z) =b(z)-S(z) , Where b(z)

is a Blaschke product conctructed by the zero points of function F(Z), i.e. if
z

(zn )n21 CZ(F), then b H

in B with S(Z)iO, Yz e B. Since f( )— ( ), then
d

F(2)=F () =(b(z)-5()). @

From (6) it follows that if z=a is a zero point of the function b(z) with multiplicity

, and S( ) is an analytic function
1 zz

m>1, then it is a zero point for the function f(z) with multiplicity (m—l).

Really, let wus represent the function b-S in the following way

b(z)-S(z)z(z—a)m LZ)}ﬂ-S =(Z—a)m -qo(z) , Where (p(z)sz)mS(z)
(z—a) (z—a)

. Therefore,

(6(=)S(2)) = [(z a) w(z)} =m(z-a)" ‘1¢<z)+(z—a>"’¢'<z)=
=(z- ml[mgo ] o, (z).

From the last relation it is clear that z=a is a zero point of f(z) with multiplicity

(m—l).

Now let us consider a sequence (05,() of zero point of f(Z) , Where each zero

k>1

is used according to its multiplicity. Then the sequence (Ock) will satisfy Blaschke

k>1
condition: Z(l—‘ak‘) < 400,
k=1
Thus we have proved the following theorem.

Theorem 3. Let feAl( ) and F If 1)t . ak)kzl CZ(F) is a

sequence of multiple zero point of the function F', then (ak) is a sequence of

k=1

zero points of f and (ak )k>1 satisfies Blaschke condition

3 (1]t ) <o

k=1
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Let fed”’ (B), 0<p<1 and a=1+[2p":|. Then f[a] eH’ (B) (see [2]).
Therefore, due to Riesz-Smirnov theorem (see [1], [3]) we have
fu(2)=b(z)5(),
where b(z) is Blaschke product of f[a], and S(Z) is an analytic function in B with
Vz e B, S(z) #0. From (7) and equality D"f[a] (z) = f(z) we obtain
FE=D bS] @
Suppose z=a is a zero poit of f[a] with multiplicity m . Let us reprezent the
function f(z) in the following way
a a m b(Z)
f(z):D [b(z)S(z)}:D (z—a) S(Z) =

(z-a)"

= D*[(z=a)" 9(2) |- D [0t va)]= D[ (1],

where t =z—a and g(t)=¢(z+a).

Let us show that if m>a then (=0 is a zero point of the function
f(z) =f(t+a) with multiplicity m—cr .

Really, using (1) we have
S =D ()= X a2 S0 (=) O

Now using (9) for the function f'(z zzmg(z) we write

)
[ng(z)]n = (Zm )n g(z)+n(z"’ )H g'(z)+ n(n-1)

) )
n(n—1)- k('n —k+1) (z’” )n—k g () 4k 27" (2) =

=m(m—l)---(m—n+1)z’"’”g(z)+m(m—1)---(m—n+2)z"”""g’(z)+---+z'"g(") (z)=

+eeet

=2 m(m=1)(m=n=1)2"" 4ot 27" () |= 2" G, (2).  (10)
From (9) and (10) we have

f[a] (Z) = D“f(z) =z" iaa’nz"z'”’“Gn (Z) = Z'"*“iaa’nZ"Gn (z) , (11)
n=0 n=0
where G, (Z) is an analytic function. From (11) it is clear that z =0 is a zero point

of the function f[a] with multiplicity m—o .
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Thus we have proved the following result.
Theorem 4. Let f € 4”(B), 0<p<1 and « =1+[2p"1]. If (an)eZ(f[a])

and the multiplicity of each a, is greater than «, then a, € Z(f) and Blaschke

condition is satisfied: i(l —‘an ‘) < +o0.

n=0

let f €A’ (B) and a = 1+[2p’1] . Then the following estimation is valid

1 27
P N N — d6, vzeB, (12)
27 (1—r) " P o (12! ! ) )

where f[a](e“g) is a boundary value of the function f[ ](z).
2

Jia)

1
Really, from the statement 2) we have f(z) =—
V4

z=re" . Consequently,

ey LF S (€”)ao 1 Sale®)

‘f(Z)‘ ‘f(l’e(/)) < 272- -([ ‘1 Zeig l+a < 272_ ! (1_r)l+a dg_
=;Tf (eig)ng;.f _
271'(1—r)1+a 0 [e] 27[(1_},)“’1 [l

Theorem 5. Let [, €A”(B) (0<p<1) and a=1+[2p"1]. If thereis a
number M >0 suchthat Vne N

=l

(where fn[a]( ig) is a boundary value of the function fn[a] =D"“f), then the

(13)

sequence (fn )n21 is compact.

Proof. Using the estimations (12) and (13) for every compact set K — B we

1 M
£,(2) Sm S| = (i)

2r
K c {z :‘z‘ < r} Thus the sequence ( ) is bounded on every compact subset of

have where r is such that

the ball B. Consequently, by virtue of Vitali theorem(see [3]) the sequence (fn) is

compact.
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Theorem 6. Let (fn)c AP (B) and « :1+[2p"1]. If the sequence
(fn[a] (eig)) is convergent by the norm of the space L’ [O,27r] , then the sequence

(fn (z)) 0 is uniformly convergent on every compact subset of the ball B.
Proof. By virtue of the estimation (12) and the convergence of the sequence

(fn[a](eia)) | by the norm of I7[0,277] for Ve>0 and Vre(0,1) there is a

number k € N such that

£(2)- 1, (2)| s — < ¢

AN i0
27r(1—r)a+1 f,,[a](e ) fm[a] (e )‘ 27[(1—F)M'

when n>k and m=>k. Consequently, the sequence (fn),,>1 is uniformly

convergent in the ball |Z| <r.Now, taking into account arbitrarness of r e (0,1) ,

we conclude the uniform convergence of (fn) on every compact subset of B .

n=1
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©560: 509053035

6570096 bsd®Isbos

mbys6BMB0g3056 350gl0sb s333d0MYdHY
B900530005 356BMB0rgdgdol 3egdols Tglisbgd
5M3L53MMog  3039MLOdGMEYgo

3060bocngds V, bgws3oGo 35356009829 93¢0 )G Es= E; UE;k bog&s900,
bssg E, s@ob gaogbeGo S, boghgol bHGAdeG0l djmby sGsbsgromogo
303966086 Y.

V, Bosso6l Bomgebo@gds dmdhsgo Gg3960 R ={A, Al.,As}, (i=1,2,3,4),
Aem,{A,Ai}CE:. V, sty dmggdamos (0,0, ,0") focos
GI0gBeyero 85y boem R 6Ggdgtio s9829cn0s 58 Bspob Fodgdobsdo (AA,)
98989 Ggs A FaGHoo sofgel V, Bgwssodl, ds8ob A;, As faGHoagdo E,
bog®pgdo,  bego@  FglobggzsBo,  s@fgtgb  mobgsbbmdoegdost  (A,),(4s)
BIs30598L. go6boereaemos ol 396de gdobzazgdo, Gags dim(A4,) < 4.

U539560m  bodyg980: 3mdBs30 G3900,  FgrIgdero Bs@y  35R5G0IIBLIC0
I33CP0Q00 bogOEg 5MsU3329006%030 303966086 Y.
3ob630bomom ¥, 90530600 2o856MHMMIIME 933006 Es = E,UE,
b0363390, bssg E, 60l gmoxgbwyto S, Logdhaol LEGHdEm@ol ddmbg
M5L53MMM030 3039MLOdMEYY (baskines 1978: 3).
dogmghomm ¥,  Bgs3o®lb  dmdMsgo 33960 R ={ A, A
G, j,k,p,0,t=1234), AcV,, A €T,(4) (T,(4) sob dbgdo 4-bodGOEYg V,
Bgs30mMobsdo 4 FgdBHowdo), A; € N, (A) (N,(A4) 6oL bm®dsgro V,
bgs30M0bsdo 4 {gh@Eowdo), {Ai,AS}C E,.
R ©93960L 0960353099 BmOI)0gdL o3l boby:
dA= a)i Zi 5
dA; = a)l:i A‘,-+a),.5 As,

d As = 0 Ai+ @& As.
8595550099, @° =0 > Jobo FdFMIFEIBOM FVYBLIWMIO:
o =b w', (b =b.).
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6. bademdsbos

50 296 MEgdsms LoLEYIOL 303 IOMNBYE oAMAgEGds 2350¢g3L:
db/ ~b. @ —b0} +b @ =b}, -

300d3sm  V, Bgsdomhby 8magdawos fohms  mmbysbbmdowgdosbo
(0,0, ,0") 3gmeewgdmmwo ds©g, bnwem R 693960 53987@os 53 Bs@ob
Poomms (A44;) dbgdgdbyg. 35806

a)ii =ai‘2a)ka (i;tj)'
HMIOL 2o3MJWII0MNSF Z0JOYOMIOD:

daii +ai£ (_a):l _a)lf +a)jj) +bi5kw5j _aitja)lt( _a{ka); = aiéa)p
(basbuieB 1966: 475).

Hmgds A FaGHowo sofgdl ¥, bgos3oml, 35306 4,4, Fabdowgdo E,
LogM 3980, bmpas gdmbggzsdo, sfgmgb mmbysEbmIowgdost (4,),(4s)
B9306MHgdL, HMIWgdbY3 8969000350 500M(3960056 MMBYBEDMI0Egd0E
dOAYI FoMos dswggdo (@', o’ ,w’ ,@").

a9bgobomm ol Jg@dm Fgdmbgazgdo, Omags 4, FgOhGHogdol  dogH
5009600 Bgs30mgdolomzol dim(4,) <4. s0mmzwgdo 3sfsGImmm 4,
960Gl 8096 s@fgMowo (4, ) Bgosdoobsmgzol.

o) dim(4,)=3, o V, Bgosd3omdg s6LgdmdL foMms obgoo y, mxsbo,
M3 OmEs A FIOGHOWO 3ossEH0EYds 59 mxsbob qobfizmog, 4, fodEowo
E; Log®3930 «1965305, 9.0.

d 1:1)1 =, 21.
309J30m V, Bgsdombg fodoms ¥, mxsbo sbg dmoigds:
w =06,
bosg 6 - 350039BHHMmo  gmGdss, [ sG0OL 80953500 ©5 MO
350539 HOgR0L  gbdgogdo. 58 £-gdds  BEd  ©59305gmBoemb
O0EBIOIBE0sWM® 2obEHmengdoms LobiEds.
ol +lr =l
Boog 7, = @)

oo - U boLEAYs 330R39690L, G@A ¥ mxsbol  fomgdobado
599900 ©59M30YIME0 56 56056 FJMMOE 3560599 BHMGODY.
©30J6902:
dA =0 i+ @) As = o) A+(a), A+a), A+a), A+D), A)o' +
+(aj, At a;, At a, 1_4)4)502 +(a}, Art a;, At ay, 1_4)4)@3 +(a}, Art a;, A +
+a144 A" = col' A1+0(a12i€i A2+al3i€i A3+a14i€i A4+b151€] As) = a)l' A4 .

8585150539, 4, GgOBHowo E, Loghgdo #1965305, GmEs
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al'=0, a l' =0, ajt' =0, b’0' =0. (1)
2390@MWgdsms 58 LobBHYIoL  3oMmzgwo  Losdo  obGHmwgds (GR350
©50M130QgOIL 05, 07

3 —_—
rang| a;; |=3.

godgem £'=0, b #0 (Gmgs b, =0, 85806 @' Fooo V, Bgos3o6dy
abod3GHMEGHMM0s. 98 Fgdmbggzel P390 dgdamddos godmzMogbsgm). 0s80b
3306905 39B6EGHMEgdsms 99990 LobEgds:
all> +al > +allt =0,
a i’ +a l’ +a 0 =0,
apl* +atl’ +aj, 0t =0.
000bsmM30lL, MHMI sOLYOIMIPIL FoOms ¥, mxsbo Mbos dmgzgombmgmm
399900920 306HMdOL FglBrmangds:
2 2 2
i, Gz dyy
3 3 3|
ay Ay Gyl =0.
4 4 4
i Gz Ay
(1) LobiEBYBOWIB go8MmIEObsMYMBL, Bred
=0
0% =det

A N N

i
a1, 13,4y,

>

A N N

3 i i
0° =det|a,,,a,,,a/,

>

A A A

4 i i
0 =det||a/,,a/,,a,,

9

b5@5G 7 = 2,3,4.
3060Jom, 3Jmzom flohms y, mxsbo dmoEgds 9990 39BEGHMEgdsmS
Lob@gdoon:
' =0

A A A

2 _ i i i
w” =det||a,,,a/5,a/,|6,

A N A

3 i i
o’ =det|a,,,a,,,a,,|0,
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A A A

4 i i i
" =det|a,,,a,,,a,,|6.
05906
- L ) DI 5 Aa e
_ . i i i A i i i
d A = A+0| (a,,-det|a),,a;,a,|+a;-det|a;,,a,,,a,|+

N A A

+a,, -det|a,,a/,,a/, ‘)A2+(a]32 -det

A A
i

ai

A
i

i 3 i
11° a 13514 "'aw'det Ay, Ay Ay ||+

11>

A A A

. . . -
+a;, -det|al,,al,,al|) - A3+ (a;, - det

A A A

[
ayy> Q35 ay|| +

—

4 PoF i 4 7T _
+ay; -det|a,,,a,,,a,|+a,, -det|a,,a,,a}|) A+ |=
2 2 2 2 3 3 3 3
a, q, a3 4y a, a, a3 4y
2 2 2 2 2 2 2 2
- a, a, a,|~ la, a, a, a,l~
| o G G 4y no G 4z 4y
= Ai—( 3 3 3 3 A,+ 3 3 3 3 A+
1 G 43 Ay a G dz 4y
4 4 4 4 4 4 4 4
a, q, a3 4y a, a4, a3 4y
4 4 4 4
a, a, a3 aq,
2 2 2 2

0505L5009, 4, H9OGHW0 MIM53005. 5300 TBIOEIOII0S
09gmegds 1. o9y by 20, 35306 dim(4,) =3 85806 ©s Fbmeme 35806, Gogs

=3, det

A

rang|a,;

=0 (=L2341i,j=234). 595L gobs, 6Gmgs A

a’,
1i

N

1 N ? o " o n
59OG0o dmdGemds @' =0, o’ =det|a/,,a,al,|-0, @ =det|a/ ,a,,a/,

.0,

o' =detla),al,,al||-0, Lossg 6- 3565990 BMOIss) BEHMWGBdMS

bobGYBom FobloBzOo fomms ¥, mxsbol aslhzdog, d5dob 4, FadGowo
2d05300.

d)dim(4,) =2, oo V, Dgw0s3060%g s6LJdIMIL 0bgmo mMas6BMIowwgdosbo
A, 996500gds, Hm3 Mmzs A4 FIOHGHOWO  2oosp0w©gds Bydoldoghmo
900500 gdom, Mmdgeoa 3093010036905 A, (A4) b, FgOGHowo A4, »dMsg0s.
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A, 99053060L5mM30L  gobgobowmm  MmGYEDMTowgdosbo  obsfowgds
(40,0,), bowsg O @ O, fighdowgdo ysbgbowwos O, =6 Aitn, da+v, 4,
éz =6, 22+772 23+v2 As 39939300 qLsdsToLO.

(4Q,) 003sODMgdol 390l 0bEIMIWME FoMoms mxsbo dmoigds
296EMgds0ms LobEgdoo:

o' =60, & =n0, @ =v0, o' =0.
339J690s:

- IH ) - 3 - 4 - s - ) - 3 -
d A =, A+ 6 51(6111 Az+a11 A3+a11 A4+b11 A5)+771(a12 Az+a12 Az+
4~ 2 3 4 g 1 2 2 2\ A
+aj, As) +vi(a} Ao+ ay As+aly A,) | = o 4+ 0| (S,a, +map, +vialy) Az +

- - - -
+(51a131 + 771a132 +V1a133) A3+ (é‘lafl + 771a142 +V1a143)A4+b15151 A5:| = a)ll Ar.
9. 0. 96O G0 MdGHo30 0db9ds, vy
é‘lalzl +771a122 +V1“123 =0,
3 3 3
oa;, +ma;, +via; =0,
4 4 4
oa, +may, +via; =0,
51b151 =0.
30dzom &, =0, (b}, #0). 35306

e 2 2
vy =—a;:4,

o
2 3 4
i A Ay
rang| = JI=L (2)
a3 diz A
595L5b
2 2 2
ay a ap
3 3 3
rangla;, a;, aj5||=2, (3)
4 4 4
a; a, 43

3o6odom, oy Q=-al,A>+aj, A, ©> 5p0wo 593l (2)-l, 35806 (AQ,)

00856M>0megool  39eol  0bF Mot JoMms mxsbo dmoggds 9090
296GMgds0ms LobEgdoo:

®' =0, @ =-a.0, @ =a,0, @ =0.
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0505b50509, 335J3UL:

- 1‘) 2 2 2 2 -
d A =w Ai+06|(—aja;, +a,a;) A+

- -
2 3 2 3N\ 4 2 4 4 4 _ 1
+(—a.a;, +a,a,,)As + (—a;a;, +a12a13)A4} =, A.

9.0. 4, H9HGH0w0 drs300.
3bsmyomMo 990dwrgds gobgobowmm (AQ,) 908560 gdol 390 @
80300980 d A, = o A1,

(204}
2 2 2
0,a;, +mag; +v,ap, =0,

5262131 + 772a133 + V2a134 =0,
4 4 4
Oy, + a5 +v,a,, =0,
5b° ~0.
O 8, =0, (b}, #0) 3399690s:

- , , 2
0, =—a;, As+aj; 4,
505Lb
2 2
a3 Ay
3 3124
rang)d;; Ay =1 (4)
4 4
iz Ay
o

ay @, a
3 3 3
ranglla, a;, ap| =2, (5)
@y @, a;
(2) 95 (4) 05655356©Md7d0 5h3969d96, I
2 2 2
i Gz Ay
33 3
ranglay, a3 ay| =1, (6)
a, a; a
bawe (3) ©s (5) 33odwgg:
2 2 2
Ay G 3 Gy
ranglaj, a), @y a),|=2, (7)

4 4 4
Ay Gy 43 Ay
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FoOnoE, GmEs LEWEEIds (6) s (7) 3oMHMdYdo, 85306 Tomgdwme
(A0,0y),  3obsforrgdsdo, Lawsg O @ O, fighdowgdo  akgbocros

- — - N N N
O, =-a}, Ar+a), A5, Q,=-a’ A+a’ 4, 39JO@OIOom  Bgbsdsdolsw,
5300mm 53 obsffoemgdol Bgdoldogmo (AQ) 800sGmwEgds, 535bmsb O
D90 @00 gobgboo oyml

- - - - - -

O0=4 0+ 40, =4 aj, Ao+ (hay, = 4at,) As+ Lal; As
39J&HMM0m (339obbmddm, Gmd A, ©s A, 3m9B03E0g5EJd0 JOHNOOMMWS©
Byamols sG5GHmEos).

(AQ) 808500930l ggeol  0bEIMI™NG Fodms mxsbo dmoigds

2396@MEgdsms Lol gdoom:

o' =0, @ =-Aa%0, & =(ha},—Aa)0,0" = Aak0 .

(6)-0b 350035¢0LF0bYd0M 30dMEMd:

d4, = a4, 'H9{ [_Alalzsalzz +(Aay, = Aay)ag +/12a123a124JA2+

2 3 2 2y,3 3 3704
+[—ﬂ.1a13a12 +(Aa, — Aay)a; +;iza13a14]A3 +

2 4 2 2\ 4 2 4 -
+[_ﬁﬂa13a12 +(ha, —Aay)a; + j’za13a14:|A4} = a)ll Ar.
b 6086ogL, M Gmzs 4 F9OEGHowo dmdGsmdL (AQ,0,) yobsforgdsdo
Bgd0Ldogeo (AQ) B0dsGmwmgdom, 85806 A, FodBowo E, Loghegdo

Md653095. FGHI0GJONI0S.
96985 2. vy by, # 0, 85806 dim(A4,) =2 95806 s dbmeme 35806, Gmgs
o
17

DomE0wo 3mdMomdl (A0,0,), MmObbMmB0wqd0sh asbsfowgdsdo, bLasg O,

rang =1, ranglal|=2, (=1,23,4;i,j=23,4). 585L go6s, Gmgs A

© O, Fobdowgdo Bgbowos O, =—ajs Azt a)y A, O, =—a}, ds+afy As,
39J&HMM9d0m dgledsdols, 85806 4, HoMEGH0wo »IMsgos.

a) dim(4,) =1, oo V, Bgs306bg s®LIdMBL olgmo LsdasbBmdowrgdosbo
Ay 39bsfowgds, Mmd GmEs A (9OHGH0Wo 39y gds  bgdoldogho
3005600 9d0m, MMdgeog 3093903690 A, (A4)-b, FgdGHowo A4, ©996s30s.

A, B9s3060Lbsm30L  gobgzobowmm  LsdsbBbmIowgdosbo  obsfoangds
(AP PP), VLsosg HB,.P.P  §9O@owmgdo asbgbowos P =44+ A2,

—

P> =puAd+A4s, Ps=v A4+ A+ 3933™6H9000 9L5d530b5c.
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(APF,) 9085620079900l 39¢0b  0b6GJaMee  foMms  mxsbo  dmogds
296&Mgdsms LobEgdoo:
® =10, &*=0, =0, o' =0.
33°d3U:
d A =a Zh+l9[(ﬂafl v a2 Aot (Add +ad) As+ (Aa +a’y) Aat A, lej| =0 A

9.0. 4, §9HGH0wo MdMs30 0g69ds, 0
Aal +al, =0, Aa) +a,=0, Aa) +a,=0, b =0.
3094350 A =0,(b’,#0). 85906 a,=a,=a,=0. (4AP,) > (AP)
3005009 900L 39¢9d0LsmM30L 30)dYemdod d9dgy LoLEYIgdL:
Hag,+ay =0,
g, +ayy =0,
pa, +ays =0,

IUbISIZO

va), +aj, =0,
va,, +a;, =0,
va), +ap, =0,
vy, =0
d9L50590bs.
Gogs 4=0 ©s v=0, 8806 a,=a),=a,=0, a},=a,=a,=0,
0585b50599, L5A0YBYEO LoIYIEBMIOWYGOOBO obsffoengdss (44,4, 4,).
3060gdom, 300350 ai’l; =0 (;, j= 2,3,4) @5 29630bowmm

Lodg96%MI0Egd0s60 gobofowqgds (A4, 4,4,). (AA,) 80dsHMMEgdolL 390l
06936506 HoMms mxsbo 8moigds 4obEMEadsms LobEgdoom:
@ =0, @ =0, " =0, »* =0.
83976922
le = a)ll Zl+(a122 22+a132 23+al42 1714)192 a)f 21 .
9.0. 4, $96GH00 ¢990s309.
5BoErma0Mo 90degds 30dLxgmo (A4;) ©s (AA4,) 800sHMEgdsms
802g8%9- ©29(306000>.
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906935 3. o9 b, %0, 3806 dim(4,) =1 85906 ©> Fbmem 35306, Gogs
a’, =0(i,j=23,4i# j). 0L o6, Mmgs A  FoHGHowo dmAGsmdl
i
Lod96%mBowgd0sb (A4,4;4,) 3sbsfowrgdsdo, 35806 A4, FgBEHowo »d@s30s.
©) dim(4,)=0 on 4 §6vdowolb V, Dbgosdomdy bBrdolbdogho
23900550030 gd0LsL A, F9OEH0w0o »dMs30s.
d A1 = o} A 35906 s Bbmewm 85806, Bmgs @ =, =@ =0, @’ =0.
@' §oool gslFzM03 ©O8IOIBEOMIBOL LoBdMM 5036086M™m d,-om.
530d690>:
dA=w" A1, d A =0 4.
858550589, (A44,) §6Rg MIGs305, 9.0. @' Fooo FHRY FoGdmsabb. b
508653, O™ @' FoOms mxsbo 9390360l A, 396¢H05b iBr30000 dbmels.
9990056 59mI0bsMgmdL

09gmG9ds 4. dim(4,) =0 85306 > Fomem 85906, Gmgs @' Fooms mxsbo
dg00L A4, 39630056 HOrxgms dbmerdo.

boemaomo  qesdmmgergdo  89odwgds  gsho@mdmmoe (A4 ;)(;=2,3,4)
B95300H5d0LM30LS3.
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ba3puieB 1978: baszpuieB B. T. K reomerpun cereil B paciiupeHHOMIIPOCTPEHCTRE.
C6. "T'eomeTpust morpyXeHHBIX HOAMHOT000pazuii". M. 1978.
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Field: Mathematics
Razhden Khaburzania

Decrease of Dimentions of the Surfaces of
Four - Dimensional Net in the Non-proper Hyperplane E”,

Let us consider the surface V, in the extended Euclidian space l_?5 =E UE:,
where E: is a non-proper hyperplane carrying the structure of the elliptical space S, .
To the surface Vv, we attach a moving frame
R= {A,Al,AS}, @, j.k,p,l,t=1,2,3,4), AeV,, 4 €T, (A) (T,(A)is the
tangential 4-plane to the surface V, at the point A), 4 € N,(A4) (N,(4) is the
normal to the surface V, at the point A), {A,.,A5 }C E:.
Derivation formulas for the frame R have the form:
dA=a A,
d;ii = a)l:’ ;lj+a)i5 25,

- o 5 -
dAs =w; Ai+ @ As.
Therefore @’ =0 and after the continuation of this we obtain:

5 _ 1.5 5 _ 15
w; =b 0", (b, =b;)).
The continuation of the system of equations is written as:

5 5 o 5 k 5 5 _ 1.5 ¢t

dbij _bk_j @; _bika)j +bija)5 _bijta)‘

Let the net of four-dimensional conjugate lines (a)l,a)z,a)3,a)4)be given on the
surface V, and the frame R is constructed on the tangents of the net of lines(AAl. )-
Then @/ =aj@", (i # j), the continuation of this is written as:

daii +a;’1§ (_w: —a),f + a)j/) +bz'51<wsj _anjw/i —afka)f = tipa)p'

When the point 4 describes the surface V), then in the general case the points 4,,

Aj in the plane E, describe the four-dimensional surfaces (4,),(4;)on which the net

of four-dimensional lines naturally arise.
Let us consider the particular cases when dim(4,) <4 for the surfaces described

by the points 4,. We perform the calculations for the surface (4,) described by the

point 4, .
a) dim( 4, ) =3 if there is such a family of lines y, on the surface V, where the

point A, is immobile in the space FE : when the point A4 moves along the family of

lines. i.e. d 4, = @ Ar.
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Let on the surface V,the family of lines y{be given so: @' =¢'0, where 6 is a
parametric form and ¢%_ the functions of main and secondary parameters. The

functions ¢’ should meet the following system of differential equation:
ol + 0 ,’ =l
where 7/ = @/ | o This system shows that the tangents to the lines of family y;
e

are not dependent on the secondary parameters.
We prove the following statement.

Theorem 1. If bls1 #0 then dim(4,)=3if and only if when rang”afiu=3,

detlaf||=0 (1 =1234; i,j=234)

b) det(Al.) =2if there is such A, distribution on the surface ¥, that the point
A, isimmobile when the point A4 that belongsto A,(A4)— moves any direction.
Let us consider two-dimensional distribution (40,0, ), for the surface 4, where
the points O, and (O, are generated by the vectors Q1=§121+n122+vlzzl3,
0, = 6,4, +1,4, +v,A, respectively.
The family of integral lines of direction field (AQ,) is given by the following
system of equations:
0'=560, @ =np, &@=vh, o =0.
In the same manner we can examine direction field(A4Q,). We prove the
following statement.

il =
a;| =1

Theorem 2. If bls1 #0 then dim(4,)=2 if and only if when rang‘

mngua;} “ =2(i=1234; 7,]=234).
c) dim(4,) =1if there is such A,distribution on the surface ¥, that the point

A, is immobile when the point A that belongs to A;(4), moves any direction.

Let us consider three - dimensional distribution (AR P, P,) for the surface 4

- - -

where the points F,P,,P, are generated by the vectors Pi=A14+ A,

- > - - >

P> = pu A+ As, Py =v A+ Asrespectively.
The family of integral lines of the direction field (AP,)is given by the following
system of equations:

o' =10, 0*=0, & =0, o*=0.
We have
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dAi=aw A+ e[wzﬁ +a)) Ao+ (Aa), +ayy) As+(Aay, +apy) Aat+ Ab], As} = 4.

i.e. The point 4, is immobile if
2 2 _ 3 3 _ 4 4 _ 5 _
Aayy +ap, =0, Aaj, +ay, =0, Aa|+a), =0, Ab;, =0.
Let =0, (b, #0).Then a, =a;, =a}, =0. We obtain the same for the
fields (4P,)and (4P,). a}, = a;, =a), =0anda], = a;, = a;, = 0, respectively.
We prove the following statement.
Theorema 3. If b, # 0thendim(4,) =1 if and only if when

a";_ =0 (i,j=23,4;i # j).Besides when the point 4 moves in the three -

i

dimensional (AA4,A4,A,) distribution then the point 4, is immobile.
d) dim(4,)=0if the point 4, is immobile during any movement of the point
A on the surface V, .

d A\ = @/ Aiifand only if when o] =@ = =0, &’ =0.
Let us signify the symbol of differentiation with d, along the line o' . We have:
dA=0"A4,d 4 =0 4.

Therefore, the straight line (A4, ) is immobile. i. e. The line o' is the straight line.

i. e. the family of the line o' belongs to the sheaf of straight lines 4, .

We prove the following statement.

Theorem 4.dim(4,) =0if and only if when the family of line @' includes the
sheaf of straight line 4, .

Analogous calculations can be conducted for the surfaces (A l)(; =2,3,4).
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©56R0: 509053035

53530 306330560

P90l 653500900l 0653030 Fobaliosmgdegdols
MoEb3000 IMEY0MHYds “dMEHYgEro®
Pgoals3sggdobsmgols

653680 gbgds Jos Pysenbssggdol obsdozol 85098550396 dm©yer0@gdob.
dsbdo 890m0535B909er0s MEasbbBMmIoergdosbo Gogbgomo dmogero, Gmigwbsg

bsgzmdgems  #093L  Pyerol  dmd®omdobs s  2IPy39d™OoL  3sbBmengdgdol
39630350l Bobgz000 063 9aMgd00 dogdcmo bolBgds. s8mEsbol s8mblbs

bm®309er9ds  Lobtremem-bbgomdosbo  89omgdol  3s8mygbgdom.  Bogdwcmo
33 MMH0IoL  33635300L50030L  BsBatrgdryeros  Hogbzomo  99l39H0d9639d0
bs30sm@ G0 (Hgerogn0lb ddmby 8mgeroyto sGobsmgob.

Us3956002  bodgg980: HoEbgomo  9mgwomgds, fywol ©obsdogs, Lbzsmdosbo
1999900, 36302H>T0MYDS.

95390, yamol MHgliyMlgdol o330 s MmOEFOMbsmMMmO sdmygbadol
3MMdgds Lo30om© ©oEOo bsbos YL EOL Faumoado s OgOLsm30L
dqLodsdobo Lsdgboghm fiMggdol 360dzbgwrmasbo bsfogo sMol 53 Loddgdo
Bo®mwyeno. ¢bs 500b0dbml M Bo@e®mgdwo 33eg3900L oo bafowo
9003690s  Abmgerom  m3gebols  @s  dolo  Bofoggdol  armdsEr®
RoM0MILFFH0056 30rMdEgIgdol Igbfogersl (Mapuyk ... 1980; Sarkisyan 1997;
Brayan 1979), bm@wm oo {goels3oggdlbs s 850 800q0stg Ggaombiddo
00000656y MmO B0DBOZMMO  3OMEILYdIOL  MIMOOMEO 3330
000mgdob bsfgol 9Es3Bgo.

9306y BmIoL Fyobogsgol 360dzbgumds obgom doldEHedw)MH 3HMdEgdgdHy,
MHMAMOH003% 30Ol 3MMPBbMBO s JEMBIWMMO EIMBIMBS BoJwgdo
99L50Rbg3z00,  Foasd 0By  Mgaombol  ¥bgdsBg,  93mbmdozmmo
0683M5LEHOMJEHOOL 49630000 GBBS @S J3MEMAO0M dYMT>MGMDsDY dolo
Dopogegbs  Logdom®  ©O0EOs.  sdo@™md  dgbodsdolo  Fobsliosmgdegdols
0JMO0MEO© ELHOMGOMEO 3OMABMBoMYds 3608369 mgs6 LsdgiEboghm
Q5 3057303 0bGHMgLL goiegl.

d0M0mMIEO bsfogro. Bogmzowmm, HMA 4sblabowrgge fgowlsgagdo fywol
LoE®Ag 2o30wgd0m B33 gd0s ol 3MOHOBMBEIWWE DBmdgdby, Mg
A0900LsM30L  MdgBgb Fgdmbggzsdo oo LoBMLEGHOM LEWEEIds. by
890mbgg35d0 figerol dobol 39MGH0350 MO LEMIGHO0B039(305 MOMJIoL GMmMY3o-
35605 @ LETYYEBMT0ogd0sb0 5TM39BOL bo33ewrs Fgodangds gobgzobowrma
MmOobBMIogdosbo,  dOGYJwo  s0mEsbs.  3mmMobs@ms  Lobiggds
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935053bMm® 0bY, M ol EsgdMb3gL Hywol ™ogzobGs Bgsdoml, OX
©9Mdo  30305OM®  5©IMBEgEgm0Ls3gb, bmerm OY @gt®do 3o -
B0 mgmolsggb. s0360dbmm  A(x, ) - oo gmbdEos, MGmIgeog sofigel
313900l MHgEogxL, bowem -£(Xx, y, t) - 0 Hgwolb BgEs3oMmol ASIBOS
397953m0g09w0  8YMTsMmgMdOE. (3bsos [gwol Low®mdg gsblbsbogrggur
36930 s00ofigtgds Bwbdioom: H(x, y, t)= A(x, y)+ &(x, y, t).

5060350 303009000 MORBDMI0Wgd0s6 DX, y) 56gL, M™Iol LoBzs®o S
- 50ofgMgds BLZIOOL OgEogRoLy s Fyol ™Moz30LMRBsWo  BgLs30MHOL
5653390000.

296LsboEg9w smgdo fyarol FmdMsmdobs s “9Fy3gBHMOol 2obEHMEgdgdo

39M3035¢0l dobgzom 06@gacmgdol d9wgas dgodergds Bagfgdma 990gao
Loboo (Girgvliani ... 2000; I'uprennanu 1983):

6U+1(6UU 8U] 1[aVU 8_U]_W+gn8§_FX

—+— +Uu— |[+—| —+V ==X,
or 2\ ox ox ) 2 oy oy ox n

F
LAY VYL AL WP S S
ot 2\ ox ox ) 2\ oy oy oy n
%_Faﬂ_'_aﬂ:()_
ot 0Ox Oy

Loog: u @ v figwob 6535008 LoBJo®ol 39d@memol  30m33mbgb@gdos
dgLsdsdobo OX s OY 0gMdgdol 3obfizmog, £-3mM0mEolol 3o6sdgGHmos, g -
0530619535000 35MEBOL 9BJoMgdss ©YsTofoby, Fx s Fr 3mbJ30gdo s©fgMgb
Jo60ol bobwbols sdsdmEMdIL s 3s0MEMBL BLZGOMD bobwmbol odm.
00 350589@M0Do300 Imyzsbowo 0dbgds dmyz0069d0m. oM@y sdols (1)
LobEgdsdo Fowgdmos s0bodgbgdo: 77 = VH , U=un, V=vn.

(1) bobEgdol s3mboblbbo ggdgdmm 89dgao LoLabOzm™m s Lofiyobo

306)139000:
U=V=0, S - LBz,
U=U"% V=V, £=£0 Gemgs t=tf. (2)

(1), (2) 5939560l 5dmblbs oo LoMmYEol godm sbsgrobmMo dgommpgdom
396 bgmbgds, Mol sdmE 0dMEgdmwo 3500 dgbsdsdolbo dosbermgdomo
00mblbgdo  39dgdmm  Gosbgomo  FgmmEadol  2sdmygbgdom.  s8obomzolL
20bLsborggero Miiggzg@o mOsbbmdowgdosbo Dix, y) s6g 9933335 mo Lbgs-
mdosbom Dix, y), Gmdgwdos  dogeobgdbosbo (4 ) PadGowgdol
35659 Mo dobgobowmm dseg®gdos (1+1/2, j) s (4 j+1/2) (bsb. 1.).
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AN O ® e ®

jr12 O oV O
4 U

j @ O L O @

12 1 I

1 e O ° O o

i-1 -12 i +1/2 i+1

Bob. 1. Lbgomd0s60 350l bEMJEHw©Ss.

badogdgeo ffy3odo Bbdgogoo U, Vs ¢ 9bs 893335wmor do)®o
aMbJgogdom U 4, Vi s & 4 505bmsb & 4 gmbdios 9mmaglgdoeos do@ob
00090bgJlosh 339639000, boxgem U2@s V' 53630000 390500300 5d9e000
BobggzoMo dox 0 Iglisdsdolse OX s OY 0gmdgdols gobfgmog.

LoFoMmmgdol  dgdmbggzsdo  doMo  ivbd3ogdol  0bEIM3moizos

39959 OH0 3396098096 dmgewdo s doMmodom bmGEogewEgds [Hz0z30
BMOINYGO00):

0y = Pi-1/2 T Pivi/2 S Py = P+ Pi1
2 2

(1) ©0ggMHIbE0swMMO 2396@ M gdsms LolbEgdob LogM 300
©OoxgM9630smMMmo Mm3gMo@GMmmo A vbs 993335 mm dgLsdsdolo Lalideyem
Ubgomdosbo  m3gMsGHm@om A% olg, GMmI 59 ©3565369eds Fgobo®bmbml
Lofigobo  Mm39Mo@™OOL  doMomIo  0bEJRMIMEmO  FobolosmYdIdO.
D00mmsmfgmowr d5gbg 530L 4539mads Logdom@ FoMEH030s. Ls3dotolios
439®s LogmEomo 3gMmdm §omdmgdwo 89333500 dglsdsdolo  LsliGvyen-
bbgomd0560 s65¢grmyom 396G mEmOo bgsmdgdol gsdmygbgdom. dgdmgonma
50bodgzbgdo:

_ Pivr2,j ~Pi-1/2,) _ Pijr2 = Pij-1/2

V g, . = V.o .= ,
X¢],} Ax ywz,/ Ay

Loo3g Ax 5 Ay bbgomdosbo 350l doxqd0s. 35906 LsdmEmm Jogz00q0m
39999 P3999g06MH03 0FIMHIBE05® 3obEMgdsms LolEgdsl:

dU . 1 1
i+1/2,j
— +—[VX(UU)1+1/2,/ +U1+1/2,/VXU1+1/2,/']+_[Vy(VU)1+1/2,j +
dt 2 2
X
= _ Ti+l/2,5
+Vi+l/2,jvaf+]/2,jJ_ijJrl/Z,j + 8112,V xSivt12,) = )
Niv1/2,;
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dvi, 1 1
d]t+1/2 +E[VX(UV)1,/'+1/2 +ui,/+1/2vai,/+l/2]+E[Vy(VV)J',/H/Q + (3)

F7.
— T j+/2
+Vz',/+1/2vny,/+1/2J_fUI;/H/z + 8N 12V ySi e =——,

771‘, j+1/2
dé:f, J
dr

+VX(U77)1',/' +Vy(V77)1',j = O’

— Ui +tUiapjm YU YUaaja

bo@og: U ji1/2 = 4 ’

— Vi *Vijan Vi Vi e
2 .

(3) LOLEYIOL MYsEODBsEOs OMHMOL dobgzom Fgodwgds gobbmMogw L,
03 3bso Bggdom, sigzg sMoEbe©o b 3M963-603melimbols Ujgdoom. do®-
0505 §OHx030 LoLEgdgdol Tgdmbggzsdo sMoEboo  1ggdgdo 0deg3z00b
BLMEEHMOMO  BEAMIEMIOL  A9MBEH0L s 5TSLMD  3M563-BogmeElimbols
Ld9900 M HBOMB39YMGBoEos FgmMg Mool 33OHMJL0To30s 0bsdIG B3 bY,

Vj+1/2,/ =

059650 5M5HMB030 256EHMEgdgd0L dgdmbggzsdo sbowrmyomMo dgz3slindgdol
90005 XIO-XIJOMBOM 56 bgMbgds, 595Lmob gOHMOE sMoEbo  Ldqdndl
00395350100 5MH0MTYHOINWO  M3JM530Jd0L  BomEIbmdol  bmro®
DM©s9©Y, M3 I9MYMBOMOIE 50LsbYds  5TM3oBOL  sdMbLBOL  LoLGmsggby.
0d0s6  godmdobaty  Im3gdme 653MM®MITo  sEAMOOMIOL MO OBIGFOS
©@MMoL dobgzom bgds bowo Lggdom, Mog 0§93l 39M339Mw I9BOEIL
OMOMO d0xOL d0dsMm. 53 Fgdmbggzedo Lbgzsmdosbo Ldgdol dyMmaEMdOL
MBOHMB39wLOYMBO© MBS 3033500 3MMBEHOL (36MdOO Z0MHMdS:

At 1

B e —

AL 2gh

max

, Losg AL = max(Ax, Ay).

5300 dglsdhbgz0s, MMI Fywol Bsgzogdol do®moms FsdmdMsgzgdgen
dognols dm399mer dmgerdo — Lofyolo dEMTsMgMmdOL FsMmEs— FoMTdmowygbl
5BAMLBgOHo Jomol Bgdmddggds. sGoGHMI 0¥ MZWL Z5bMME0YEJdIM
093030 oMol Hgdmddggdol dJ3qd, 95dob goM333emo MmOl Fgdwgy
20blsbogge  sMgdo  LobGds 930 dWsE  FooEHggl  LESEOMbBoE M
900MdoMgmdsL. 99§9ob @odmBobsty dm39dmwo Im@geol Lodwowgdoom
d90dgds 350oMHIMM MmO G030l 5dmEsbols mzws:

1. 58m3sbs  9mBogo  Jo®ol  bgdmddgogdol g3gd buanmzsbo  Lsfyobo
3060900056 LEOE0MbIW MO M1g50d0l OTY>MHYdSTWY.

2. 565bGo30MbIEEOHO 5TM3560L MZs Go0dg Lofiyobo dyMBsMHIMdOID
695 (90930 dmddgo Jomol 3o6Hmdgddo.

0090w 3mEgerol  Lsdegdom  Bo@smgdymo  odbs  Gogbgomo
99b3960096@9d0 FMPYEIHO SMOLIMZOL HMIol bmdgdo (15 30 s 10 30)
SbEmbss MHYOEMOMB s MY0gx0 15305MmE Bmysos (Bob. 2.). dmgedo
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Bob. 2. LsmgEgwo 560l BLZgMOL MHgEogno

299m09gbgdms  35689¢ Mool 990gao  36083690mdgd0: 2469303 SE0IE0
dvd0gs g=980 LA/3%; 3mOHomeolol 3sMsdg@®mo = 0.9510-04 015 gblgmBY
bobrybols sdedwemdol 3gdGmmo T ! (r; , T},) 29900m3w9ds BnOIMEgdom:

b =b-Nu? +v?.u, lezb- u® +v?: v, Lssg b=0,003;
5GILBIOHMo  Jo@ol  babbol  ©adsdwyemdol  39dEH™mMo 700, Z';), )
23000003905 BMEOHIMEGO00):

10 =b WE+W) W, ) =b \[W?+ W} W, bswsg bi=3,210-06.

pe X

9ol Fsbgdol Fmez5M0  FodMdM3909¢ ool  dmEgdwer  dmegedo
§o6mBmoyqbl 5B0Mbygewo Jo®ol b90mgdgqds. Mogbzomo
9939600963 gd0  J00EObsMYMdES  Lbgoolbgs  J0TsMMEgdoL  JoGob
%90mgdgqd0L 9dmbggzedo LobBHgdol bmermgsbo (G9wdnmmgdgeo dsligobo)
000aM35MmgmdoEsb  335P0  LGHogombowMo  Mgx00ol  ©sdYs65d59¢Y.
fom3mpgboer yggas 9db3gHodgbEdo Jomol LobdsMg Gmenos 10 3/f3-ob.

Bob. 3.-Bg  FoMdmagbogos 3ol  dgogagdo  olvgargmols @
50dMldggmol Jo®ol bgdmddggdol d9dmbgazsdo m3wol sfygdosb 8
Losmol 9999a.  50Lsb0dbsgos, ®MT ™30l sLsfyolbobomzgol obgdols
000356007905 980b3935 JoM0oL F0T9107)EgdsL, o058 MMM Fobdsgermddo
0DMHYds 9MLEGHOMB0 doergdol Imddggdol 3609369 mds s MobEsmMb
3mOIoMEgds  Hywol  dsLgdol  F0MIMEs30s,  MMIgedog  LEdMEMME
58096009 §OdOHMB3s go8mogmazs. 8 Losmolomzol obgdoms 335BobEsEO-
b0 M9:000 YO ME0s S J90ymddo SOLIBOMO (33O G
bgds. LY DBY  aobLoMmMMGdom  godmoygmgs  9bGH0E03MmbGo
00085007900l ©0bgds obLaboggwo sHol PMowm slisgargo bofioendo
(Bob.  35.), ®MIoL  Fotagddog g3l ©obdOL  Bsgsol  Lokdstg
0ogbodocrry® 360dgbgemdsls 7-8 LA/{O.

00539 L0dEo0gMol  53mMLsgegmol  Jo®ol  8gdmbggzsdo  dowgdEo
©0bgdsms  Udgds  sbogrmyom®mos, Tbmewmo 653500900l 0T gdgd0
0332905 LE3oMHOL30MMMO (Bsb. 30.).
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# & o mmh b ombk o=k o=k o=k o= o b % A et e e g g o dm = R R %
b) O I T e R ' . %) [ T I T I )
&+ & = 8 W} F S e e w [ B B NN I Y A
8 N & # n F F F o & 4 4 LN I T T I R T B BN R R N )
P T S S A R R L R s L I D T I
Nom A e gt e s w w § & MR N M ek TR o o+ o %}
w* o W w ow o &} = o ook B e e o e o g O = ® o or }
% % § B o ok o o+ & 4 ¢ B w F g omow e e W o o

Bob 3. ©0bgdsms LobEYTs: 9) ILZEYMOL Jsol Bgdmddggdolsl -
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Field: Mathematics
Akaki Girgvliani

The Numerical Modeling of the Dynamic Characteristics of
the Water Currents in Flat Reservoirs

The issue of the protection of water resources and their rational use has been of
actuality for quite a long time and nowadays lots of people from relevant scientific circles
work in this respect. It should be mentioned that the majority of studies carried out has
involved investigations of global large-scale problems concerning the world ocean and
its parts (Brayan, Sarkisyan, Mapuyk), as for a theoretical study of inland reservoirs and
local physical processes undergoing in their surrounding area, it is still at its initial stage.

The importance of minor reservoirs is less noticeable against a background of the
large-scale problems such as weather forecast and global warming. However, its impact
on the nature of the surrounding region, the development of the economic infrastructure
and its ecological condition is quite huge. Therefore, a theoretically-grounded prediction
of the relevant qualities represents a point of interest both scientifically and practically.

Let us suppose that in the reservoirs to be considered water depth is considerably less
than its horizontal measures, which is done with great accuracy for inland lakes,in most
cases. At this point the vertical stratification of water mass is nearly homogeneous and
instead of a three-dimensional object, we may have a two-dimensional, flat object.

The model presented in the paper is based on the system of two-dimensional non-
linear differential equation, obtained through integers in terms of the vertical of water
motion and continuity equations. In a given system, variables to be searched are the
components of the vector of the speed of water current (u, v) and a deviation of free
surface from a normal state ().
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Field: Geology
Abel Makharadze

Geochemistry of Sedimentary Flint Rocks in the
Maykop Series
(Oligocene-Lower Miocene) of Georgia

The Maykop series (Oligocene-Lower Miocene) is mostly common in Caucasus
on solid substrates lying on wrinkles system, spreading from Mangishlaki to
Tamana Island. The Maykop series is built by so called Maykop clays of dark gray and
brown color complying with sedimentary structure. It consists of bitumen and originates
in pond sediments as a result of exploitation of poisonous sulfide. Calcareous clays,
alevrolites , sandstones of shallow waters along the coastline, conglomerate , gravelite
which attribute to background-sedimentation deposits complement the structure.

In the territory of Georgia the base of the Maykop series (Oligocene-Lower
Miocene) encompass flint plates, which are anomaly deposits in the facies conditions
of background-sedimentation. As a result of being scrutinized, flint plate turned out to
be made of adezitur —dacitur substance ceolitien tuffs and tuffites.(Makharadze, 1972a)
They are composed of Opal (a hydrated amorphous form of silica) low temperature
tridimites and cristobalits, zeolites klinoptilolites are microporous, aluminosilicate
minerals, monmorilonites. These minerals emerged from vitroclastic ~ material
halmirolize. These complex of layers can be termed as a horizon of flint ceolitien tuffs
and tuffities(FCTT). The very horizon is intermittently spread on the surface and it has
lenticular deployment as well as variable frequency that reaches 100 meters. This horizon
can be outlined from the zone of fault-block tectonics depressions. (Chiatura, Korbouli,
Kvirila, Racha-Lechkhumi , Samegrelo) Khreiti tectonic zone (Shkmeri-Blashe, Kvereti-
Perevi-Karzmani, Meleshuri, Jalabeti, Charebi, Pipileti) all the geological parameters
of FCTT horizon are controlled by framing and outgoing faulting of depressions. The
horizon at a distance becomes chocked with silt; there is no genetic relation between flint
accumulation and sections of the terrigenous complex.

FCTT horizon is related to Manganese mines and deposits of Georgia in Chiatura
and Kvirila and numerous manifestations as well as phosphate exposure (Makharadze),
strontium isotope geochemistry of barite mineralization (Makharadze, Ikoshvili).

FCTT horizon is of great importance as there is proportionally more amount of V,
Cr, Cu, Co, Mo, B and that’s will be more accurate to say that it requires to be studied
from both theoretical and practical perspective. FCTT horizon represents natural
sorbent. Because of the low volume weight it could be utilized as useful complement
of construction blocks. It is one of the most important search criteria for manganese,
phosphate and other above mentioned metals.
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It’ will be noteworthy to mention that Organogenic plates are represented by
spangolites and create separate lenses, interlayers and stacks the height of which
reaches 90m. They are developed in the central part of the horizon and according to
facies analysis they represent fluvial deposits. They have mat structure.Terrigenic
material seems to be psammitic. Along with their decreasing in size spongies in rock
plates reduces. Often spongolites have opal basal cement.

Sometimes they are found in alevrolites and pelitolites, structural elements, spicules
directed to one side. They are of aloctonic nature and spongolites will be substituted
with chemogenic clays even in vertical perspective.

The objective of the article is to introduce the author’s opinion regarding flint
rocks silica source, its sedimentation rate and conditions in the Maykop sea of Georgia.
There is no common sense around this issue. The author dedicated many years to doing
researches on the Maykop series (Oligocene-Lower Miocene) of Georgia and Alpine
wrinkle structure of Iran studying Eocene sediments (Khereji series) of the mountain
ranges of Elburz and the kuhrud mountains.

According to N. Strakhov FEocene Carbonate sedimentation was replaced by
Oligocene silica due to drop in temperature . Silica was accumulated biogenically
(Strakhov) organisms were able to intake through sea water with unsaturated elements.

According to G. Dzotsenidze, silica like Manganese penetrated the basin via
hydrotherms and exgalations which resulted in the spread of flint imbued organisms
and the process of its biogenic, chemogenic sedimentation was underway.

Peculiarities of FCTT horizon aren 't provided by N. Strakhov'’s diagram concerning
the origin of Oligocene flint plates. Global climate change seems to have influence
on temperature variability, extreme climatic events, flint rocks are ubiquitous in
the Maykop sea, only in west Georgia. Flint sedimentation takes place upon Baseline
sedimentation and it isn t controlled in facies conditions. In Caucasus lower Oligocene is
basically represented by Carbonate clays (Hadum horizon). In contrast with carbonate
plates, extremely small amounts of flint rocks are distributed in local areas. They
constitute abnormal formations of the early Oligocene background sedimentation. Apart
from this Late/upper Eocene zone beneath FCTT horizon encompasses tuffaceous
material and opals (Makharadze) Simultaneous sedimentation of carbonates and opals
which are referred to as bottom deposits of temperature regime according to Strakhov,
eliminate temperature factor for flint sedimentation in Oligocene. There is no concrete
evidence to characterize the origin of flint strata of the Maykop series. They lie on the
upper side of the background sedimentation and they lack connection with mineral
and glanumetric structure of terrigenic complex, facies conditions of sedimentation.
Geological features of FCTT horizon and mineral petrographiccharacterictics of
elements constituting rock can be explained only in case of Volcanogenic sediments.
Silica the dioxide form of silicon, SiO 2 , occurring especially as quartz sand, flint,
and agate the following facts may be pointing to a volcano-like origin of the spots: a)
spatial genetic structure of silica tightly connected with Manganese (Deotsenidze,
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Makharadze); b) explosive  products of flint-ceolitien rocks (Makharadze); c)
emergence of Basalt in FCTT horizon distribution area that points to the existence of
Magmatic foci; d) Association of Fe, P, Ba, Si and Mn, peculiar to volcanogenic rocks
e) exceeding amount of Cu, Mo, Ni, Co, Cr, Sn, As in flint ceolitien rocks.

The issue concerning the location of silica sources and sediment transport seems
to be of great importance. According to factual information seismic faulting caused
ore channels to appear (Makharadze). Along these Faulting there are maximum
amount of genuine opal, the horizon has maximum capacities. Then horizon is
chocked with silt and background sediments substitute for it. Within faulting rows
metamorphic recrystallization of limestones can be noticeable including replacement by
manganese and iron, dolomitazion, cavernous texture, maximum capacity of manganese
layer, phosphate strontium barite deposits.

Based on the analysis of current materials at the example of Miocene series of
Georgia and the alp foulded system of Elburs and Uhrud Ranges we can conclude
that Eocene flint plates multiyear research experience sedimentation process respond
to below mentioned scheme.

Chemogenic Deposit this is a group of sedimentary rocks, minerals,
and mineral products that form through the chemical precipitation of various
substances from solution and their accumulation on the bottom of bodies of water.
Chemogenic deposits of silica may form in sea where there is big concentration of
it. E.g. volcano-tectonic depressions via seismic faulting. Sedimentation basins were
open to silica-rich hydrotherms and exhalagies . exposures to low temperature ,
under conditions of low pH, which was caused by poisonous sulfide, highly dispersible
molecular silica underwent through polymerization and silica gel originated as a
result, which was chocked in faulting lines and partially was dispersed due to flows.
The farther it was scattered the less was its concentration and flint plates were replaced
by background sediments. The above mentioned resulted in intermittent deployment of
FCTT horizon and its lenticular structure.

As a result of flint immersion it went through Dehydration and afterwards arrangement
of tetrahedra of silica deployment. Presence of Na and K prevented Sio, from thorough
structure modification. Low temperature trydimate and crystolites were emerged. Full
Dehydration of opal didn't occur and it can be found 800 meters in depth. When opal
runs out of water totally this takes place in hypergenesis zone. When they come up to
the surface they turn into Quartzites (Makharadze).

Apart from silica hydrotherms and exhalagies and manganese, iron and phosphorus
were loaded in faulting lines and as a result of halmirolizing of vitroclastic material
mineral association of opal, clinoptilolite and large lamellar montmorollonite originated.

Montmorollonites don't tend to go beyond the contour of vitroclasts. Opals and
Clinoptilolites even stay inside a contour into a tight association with montmoralionites.
Like little vessels they cross vitroclasts and participate in the composition of cement.
They fill up plate pores and sponges. Opals and Clinoptilolites originate replacing

149



0d0d0) 6IAINT0L  LOBLIRIENBM IJB6N3IGLOGISOL 3MV3dT, 2015, Ne2(6)

vitroclasts with Montmorilonites.  Biogenic  deposits in contrast with chemogenic
cherts and related siliceous deposits made a belated appearance which infers that
development of fauna began with the introduction of a big amount of silica. spongolites
for its part are substituted with cherts that indicates variability under sedimentation
conditions. Deposits are made of clay.

Thus, with the help of hydrotherms and exhalagies siliceous deposits accumulated
in the flint rocks of the Maykop Series (Oligocene-Lower Miocene) both in chemogenic
and biogenic way. Halmirolise of the pyroclastic rocks releases proportion of silica that
seems to be marginal for building up flint rocks of Lower Oligocene.
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Field: Philology
Nestan Kutivadze

The Reception of Historic Role of a Georgian Woman
in the Literary Heritage of Tamar and Akaki Papava

The prominent representatives of Georgian emigration of the XX century are
Tamar and Akaki Papava who were actively involved in the political and cultural
life of Georgia of the beginning of the past century. In 1910-20s they cooperated
fruitfully with the Georgian newspapers and magazines published in Georgia and
later with the ones published overseas. A wide range of these publications clearly
manifests the interests and aspirations of the authors.

The reflection of the failure of Georgia as a state, the research of its determining
factors and their analyses is the organic part of the ideological conception of Georgian
emigrants. The reception of the historical role of a Georgian woman, which has a
special place in the publicistic legacy of Tamar and Akaki Papava, is discussed in this
respect.

In Paris, 1937 Tamar Papava published ‘Great Faces in Little Frames’, in 1951 a
historical essay — ,Queen Darejan“ was printed in Buenos Aires, in 1953 the second
volume of this book was printed which included essays about Queen Mariam of
Imereti and Queen Sofia of Guria, and in 1956 the book — ,,Mariam- the last Queen of
Georgia“ by Akaki and Tamar Papava was published
The main theme of the named works is to understand the role of a woman in the
history of Georgia. From this point of view, mainly the realities of the XIX century
are discussed. ,,From the very beginning the history of Georgia put an honorable
duty on a woman who performed it with dignity when the hour of grief assailed the
state“ - this is how Tamar and Akaki Papava evaluate the service done by Georgian
woman to the country. The pathos of the texts the heroes of which in the first half
of the XIX century fully shared the tragic fate of the homeland is the same. In this
respect, the purpose of their study was to show the dedication, uncompromisingness
towards Russian aggression of Georgian ladies, daughters of King Erekle, King
Solomon’s wife, Ekaterine Tsereteli, Queen Nino of Samegrelo, the family of Prince
Aleksandre and other nobles and to evaluate their contributions. Although each of
these efforts, in the end, failed but their refusal to accept the verdict of history, their
endless opposition was exemplary.

Some of them will be discussed in more detail. The historical essay — ,Queen
Darejan® printed in Buenos Aires in 1951 is the first book published in America.
It tells about Queen Darejan - the wife of King Erekle. The author mostly uses the
story of the marriage of ,Patara [Little] Kakhi“ narrated in ,Life of Kartli“ as well
as the reference left by Aleksandre Orbeliani - the son of Tekle Batonishvili, the

161



0d0d0) 6IAINT0L  LOBLIRIENBM IJB6N3IGLOGISOL 3MV3dT, 2015, Ne2(6)

grandson of Darejan and creates her spiritual portrait. Tamar Papava focuses on the
disagreement existing between the Queen and King Erekle around the different
positions concerning the issue of getting closer to Russia. The author names the same
reason to explain the tendentiousness of Russian historians when characterizing
Queen Darejan and justifies the resistance of the latter by a number of betrayals of
Petersburg. For the evidence Papava refers to the Battle of Aspindza in 1770 after
which Queen Darejan no longer believed in the idea of Russian protection. Therefore,
the author of the essay finds it logical that even in the king’s palace she became in
favor of anti-Russian orientation along with Solomon Leonidze and King’s children.
Due to such a position Russian travellers, officials as well as Russian historians showed
clearly biased attitude towards the Queen of Georgia.

The opus created about the last Queen of Imereti Mariam is the chronicle of
women’s devotion. Naturally, she was against Russia’s aggressive policy and her
naive effort to escape from it is worth respecting. Tamar Papava rightly points out
that the subjugation of western Georgia after Kartli-Kakheti might have been easier
physically, but much more difficult psychologically and politically. After restoring
the chronology of the Russian conquest of Imereti the author focuses on the passages
concerning Queen Mariam and her efforts together with the king. Finally, of course,
it would have been unimaginable for Imereti to win the battle against the country
much bigger than Georgia. This dignified resistance came to an end and the queen
became the captive of St. Petersburg with much more tragic fate than Queen Mariam
of Kartli-Kakheti, who unlike Solomon and his wife was buried in the homeland.
In the article written about Guria and Queen Sophio Tamar Papava describes the
resistance against Russia. Despite clearly patriotic and anti-Russian mood of the
texts, the author does not consider the history from only a positive perspective. She
is an ardent patriot and complains that even in such difficult circumstances there
was no unity. The experience of the nobles exiled from Kartli-Kakheti and living
in Imereti made local nobles alert but some of them still showed no commitment to
their homeland and the king. Naturally, under such circumstances, Russia managed
to break the integrity of western Georgia. T. Papava draws attention to the step
taken by Mamia Gurieli. It is also noteworthy, that despite the lack of information
on the last ruler of Guria region and her “illustrious wife” the author still manages to
highlight the geneticality of firmness of the Queen of Guria.

It should be noted that Tamar Papava accurately assessed the unwavering
resistance of the Georgian women. The best representatives of Georgian immigrants
believe that the women’s ability to sacrifice for their country is our national
characteristic. The last Queen of Georgia - Mariam can be taken as the most obvious
example. The joint work by Tamar and Akaki Papava, a thick book ,Mariam - the last
Queen of Georgia“ was dedicated to that. This extensive work refers to the life and
death of George (Giorgi) XIII - the last king of Kartli-Kakheti and it clearly shows
the aggressive policy pursued by Russia in our country. The Papavas narrate the true
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story. They do not hide the difficulties and contradictions Queen Mariam had to face.
It should be noted that the work provides an overview of the peripeteias concerning
the state interests of Persia and Russia in Georgia. In addition, the arguments about
the negative attitude of Queen Mariam are provided, which was caused by the bad
impression created during the first visit of the ambassador of Russia. Tamar and
Akaki Papava believe that King George (Giorgi) attributed great importance to co-
religionism of Georgia and Russia because of the fact that he saw the chance to return
Kobuleti, Adjara and other territories captured by Turkey. They rely on the historian
Platon Ioseliani when discussing the issues.

The Papavas write very skillfully and emotionally about the difficult period of
our country and the ordeals of the last Queen that is full of national pain rather
than the personal one. The book represents the work of historical kind. However,
it is distinguished from the texts of the same type. It shows things from the Queen’s
position and as the authors note: ,Georgia was not a conquered state, but united
with Russia according to her husband’s will“ (Papava), which had to ensure ,the
honor and dignity“ of kings for the Bagrations. But the Queen realized that the royal
existence of Georgia was coming to an end and the famous dynasty was forced to
gradually leave the reins of power. This detail is deliberately brought to the forefront.
The sense of superiority of the Russian Empire already turning into cynicism is
highlighted once again.

The Papavas, based on the materials by Zakaria Chichinadze, pay a special
attention to the attempt by the Queen to gather the people devoted to the throne.
The issue of the European orientation is accentuated here as well - the initiative
of Patri Nicola concerning the declaration of a republic. It should be noted that
the persona of Patri seems quite sympathetic who reminded the King about the
humiliating conditions of an enslaved country. We think, it does not matter how
attractive this idea may seem, it would be naive to assume that Russia would give
the chance to aristocracy and royal court of the country strategically so important
for it to make choices themselves. However, it is not accidental that the idea about
the republican government was very topical in Georgia of that period and among the
participants of the 1832 conspiracy.

In the extraordinary essays by Tamar and Akaki Papava the national aspirations of
Georgian women, their patriotism and selfless devotion are clearly shown. Creative
possibilities of the authors are clearly demonstrated as well. The text of scientific
nature created on the basis of a large amount of scientific literature is unusually easy
to read. The details and individual episodes created using great artistic mastery make
it more readable.

One of the characteristic features of XX century Georgian emigration is a
politicized way of thinking. The narrative of the Papavas might not be an exception.
Literary heritage of Akaki and Tamar Papava is in the Georgian language. However,
when translated even non-Georgian readers will find a number of important and
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interesting aspects in the presented material as the texts show the spirit of the entire
nation in an unvarnished way along with the contributions women made to their
country.

Nowadays, it is well established that the facts related to the representatives of
the Bagrationi dynasty are distorted to some extent, partly given in Russian and
Soviet discourse, which significantly complicates the restoration of their spiritual
portraits. Akaki and Tamar Papava relied on more or less known sources. However,
their reflection is free from the pressure of the totalitarian state. This aspect attaches
a special value to their literary heritage created during their emigration, also it gives
us the opportunity to get acquainted with the texts created in a foreign topos and
contemplate its semantic as well as stylistic peculiarities.
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0525W0mMQob 30M3gwdo hgd doghH Dgdmom bBoblgbgdo bs3wrmeo bdmgsbo
B93¢5, 89mM9b 30 00, HMAMEE S9XIMS© DYTgEHO, 5S0M35M.:

1. 56gob LAobs s JoMob()a96 BsbemgBomds bdsd
6306 33900M5 J00GMS Lobgl Bowsdo!

2. 03®md6m 6owsdds s LoLMsxrom dobo-8mbos,
©3365foes 63(5)30b 30O 3©y0E-3s37)o.
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Lom9bsEME 2oLYMOS 53Mgm3g 3mgdol GdEqbodg obgmo s,
I gdoi mmMIgGHE™MIgIwol 250m3gdsdo bEMmodmbgddyzzggowo gm&dom
33b30905. Fo9W0M5, 04M: ,gMHMO §odo s 0353(g) POHML MoMJmU 5dd30HOL*
(&od0dg 1970: 147). 560L: “9mmo §5303 s 0l bowedos gbers 0439: 500H0sbHdL
5 0053 ©OHML momgm 58830090l (GHododg 2005: 188).

0939, 3099bg3950 Bgdmom s0bodbyemols, Augoglo Lbobolb woglivyligdo
30903530 dErmIEg 2oLYMMdMEo 35063 96O 5MOL. Fogowoms (Bgdg@o
03965 bsldmos BHBbowgddo):

1. ©30d®s ffomge(o) 6owsdolizgh dmdmems gengbo.
2. 39(0), goabgero MM, Bogbgwo ©6HM dmygz0sbmgs.
3. 390(2)1dsbg gb3aMLE, 3me3, bggdo Yorserg -

bsomsg 303Magol 3molidmes 3sM0o-3sMagng!

243630905 LadoMoL30GMM  FoadEomMId0E, Lssg LEHMOJMBOL  GoETmen-
903oMMo  39gmobdmgzebgds  sMs  bdmgbol  dgBHmdol, sMmsdgo  dobo
Bo3@gdmdol  250m 0MHE3g3s. FoPIWOMOE:  “@M0dOE(S) s  JMEdgMMbys
3989896 3d.”

LodhbodMm©, 0dob AsTMm, MHMI 53GHMOOLYME bgebsfgMms AosdM[dgds
396 0mbgMbs, sHMLEHYO0m 396 303Y30, 50b0dbMwo WLxklLYdo S3EMMOL
B3dMMHO MYMHSMIOMOOL FYIR0S, 1) 458MT(3909EDs.

009bgs350 0dols, GMI “3eobmdMH030 dMHIMWY” . Gsd0dol 3mgEweo
399mgdggdol  Lomzgmabe 603998900l GmErs® dbo@3zOe  Jdbowgdsls
o6 §oMIMoaabl, 38304HMd, ymzgerogzgg Hgdmmddmeo bogligdoom bs3dsMolos
0dol  Lomgddgwos, blgbgdmemo  3mgds  3mg@olb  dmxzgwdbgggumdog-
dmgdocmodgmdemogo  dOFsdlbol  Low®dolgmwo  dgLolfogws @s  LodFmms
93mgdobsogdo dobo oMo 3MI0IOIIEdOL FgLogsligdErs© JOHM-9OH™
oL@ Bo0bEIOGLM TbsBHIMVY JIBoEgdSL ™I FoMTMoqbU.
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Field: Philology
Avtandil Nikoleishvili

Galaktion Tabidze’s Poem ‘Class Struggle’ In the Context
of the Author’s Critical-Oppositional Viewpoint

One of the major issues, when studying the creativity of Galaktion Tabidze, that
still remains to be the subject to widely divergent opinions is the determination
of poet’s attitude towards Soviet reality. Almost every author who wrote about
Galaktion’s creativity in the Soviet period, apart from rare exceptions, believed that
he was the poet who glorified the revolution and the life under socialism.

Objectivity demands to mention that quite a lot of poetic texts confirming this
point of view can be found in Galaktion’s creative work. A large part of the critics
and specialists in literature in those days failed to pay attention to how honest, non-
conjunctive and non-ideological the author’s vision expressed in these works was.

In Galaktionology the trend of the re-evaluation of the widespread standpoint
starts from the 80-ies of the last century. Since then, it is getting stronger and more
convincing. A major event which led to such an evaluation of the poet’s civil-
ideological beliefs was the removal of restrictions and publication and analysis of
previously unknown or taboo texts found in the archive.

The study of the poet’s creative heritage from this perspective enabled to see that
his civil viewpoint and the attitude to the Soviet reality were radically different. In
particular, by bringing the light to completely unknown works and archive materials
of Galaktion Tabidze, as well as with the help of one part of his creative works and
their variants published during the Soviet period it became abundantly clear that the
poet’s attitude towards the epochal events had never been homogeneous and he even
played the role of an acute appraiser of these developments.

As the chronology of G. Tabidze’s creative heritage clearly shows literary texts
that praised the Soviet-era are mostly written in the 30-ies when the bloody repression
became more intense.

As noted above, the number of works praising the Soviet Union increases
significantly in the 30-ies. However, the examples that clearly demonstrate his
oppositional-critical attitude to the epochal events can also be found in those texts.
Because of the repressive policies that were totally implemented by the government,
the victim of which was Galaktion’s wife, the poet was forced to express his point
of view in a disguised form in his published texts or reveal his true opinion freely in
creative texts and a variety of notes stored in his personal archive.

To clarify the above mentioned reasons the paper discusses G. Tabidze’s poem
‘Class Struggle’ (1930-1935). The poem gives very sharp and critical reasoning of
mass forcible collectivization of the rural world and the resulting situation taking
place at the end of the 20-ies and in the beginning of the 30-ies.

The attitude of the poet is clearly visible in the published poem. However, those
episodes that the poet did not include in the main text are particularly important.
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Contextual structure of ‘Class Struggle’ is determined by a harsh and
uncompromising confrontation among the people in the two diametrically opposed
classes.

Although based on his published texts and unpublished variants the poet is a
supporter of reforms carried out by the new government, he also manages to manifest
widely recognized disadvantages of the Soviet authorities in a disguised form.

Taking into consideration the critical situation of the country during that period
when people were deprived of the opportunity to express their opinions freely not
even in a limited form, the criticism of the Soviet government even in this form was
very risky.

According to the poem two key issues have become the subject of indignation and
criticism of the opponents of the Soviet government  anti-religious policy of this
government and collectivization. Galaktioni criticizes these events, named as the
main achievements of the new era by the leaders of the socialist ideology and their
supporters, with the help of the characters considered as the class enemies but this
criticism is so sharp and massive that it is not only perceived as their viewpoint but
may be considered as the author’s attitude towards these events in a disguised form.

Despite the fact that ‘Class Struggle’ is not as good as other masterpieces by the
author I believe that all of the abovementioned factors are sufficient to say that the
poem is one of the interesting creative works in order to thoroughly study poet’s
ideological and civil beliefs as well as to assess his real attitude towards the Soviet
era.
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MRY0: BOWMEIMYOd
606m Bobemsdg
@5006MMH0 GO 3 bsdgosobm @HgMmdobmemyool gbs

bs8mmdo  gbgds msmobmeo gbol  0sbsGgoMm3g Ldsdll, ol Gemenl
0900306500, 39600m@, s00bMGHOl, GMam®z Lsdyooiobm Bg®Hdobmenmgool
0005356 3003m6963L Lsdo do®momso J00sHMegdom, HMIol Lsdsbobm
gm©bol 356989 9Jodl 3o Fomyds IMFocads — sbs@HmIom@o  (BGMIgerog
000005650 5000696 9b5Bgs 5390w1¢P0), 3¢r0bog GO olzoderobgdo (bLswss
364039960 Hotrdmm]ds bdoMs 906030 96980l BMGI0Mss [Fa®Imggboero)
QO B5635302¢30)M0 (L3533 “I30MSHILMBS 3006996 9bsL 9b0 F9ds).

Us3356dm  bo@dyzgdo: smobn®o  gbs, bsdgosober  9bs,  sbs&MBonGo
b6m09b3¢n5H65, 36006037960 BgHF0bMPMa0s, BIGHOSI3MEPMP0LIHO MS0ObEO.

3936096M9dsm5 00 MYJOT0, HMTEGdT03 FYsM19© 3003005 BIHO smOb®Ts
9659, 1©s3m©, MdoboMgdls Ig0oE0bs. vy 8ugs 1ywm3mBggdTo sMs WsmMObyH
965B9 gm0 EHgduEo 0gm gsdmbszwrolo, 39-16 Lsm39bosb Imymergdwyeo,
WHMObMMOL 395  Mobsdg®mgg 96900 0033300000096 YOl
d90@30bsdo (Brynn 1993: 322-342). dovbgszs 0doby, Gmd Log®msbygomdo
Lobsdotroneem 3Mmagbog 30 99 30609 gdod M03096M9L Hobsswdwgy 0dols
Log3ydzgabg, HMA 00 LEMIBIME 390 FEEMBPS WsMOBME 9bsL, 30Mm39ws
LPMOgIO LOgMIbY)To I0fYm WsMobmMo gbol godmyqbgdols dg3z0HEMmads
09003060l sMado. dsl d03yzbgb Tma3z309690000 oGIWos s 0bawrolo
(Whitmore 1999: 73-81). dgm&ql db60g, 3g®3s60sbs s (39bGHMomMo 93mMm30L
A9IO0EGMM05Dg osmobmMo gboll 3M0dsGo Tgbsmbmbs 09-19 Lom34969000g.
bdoto© 39350 9J0dgdo (0595¢0mo©, 3gMdsbgwo gdodo . dmbergobo,1839)
29000193500bgb 93059430 gdsl 03l ©s39300MGVOm, MMI eMObMMHO
6oL 2459mygbgds 300060396 0blEMWJ30900 LYMOMDBMEPO IOMIMEIDS OYm
doomz0b.

Lodb9d0LdgEY3gErm A93b0gMHYd9dT0, HMIEGdOE O 353w 9bsls b gbwbgb
0900030b5bY, ©9933000MEs MsIMs30 sboo  GHgMdobo gMmgzbmw 9690%g,
005Bbsm Mo, OHMI Wsmobmmo Lo@yzgdol dogds figwol boyzs 0gbgdmes
(Chabner 1981: 123-135). ®Bgdmo: 56 563039960 Lsdysmml 49bosemdobsm3zols
aboro s0dmBgbgdol bbggm3ws dgHoM3zs, b gbsBg dogromds. 50 goblixol
390930 0ym ob, ®mad 1840 (ol . dmbegobds gowsfiyz0d)s, Mog0Lo gdsos
OO BsMBY0Tom (ogz0mbs 396360530, dgMEobol 3¢00bo3sdo. 58539 O™,
X. 93Mm©s 30MOd©s ©9IBI0EJO0bs WsMobmMo gbol Loddody. mwdEs, 1846
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09wl 0go 0dmEgdmwo 4obs, 139658369 FMmgddo gosgmamadbs msgolio
9d300 omobn® 9bsbg. 0ol G90gy 956 IhYgaws WosmobmEo gbs o
29b53bogos: “Medicinama linguae Latinae onere liberare conabor” (99 30d6dmngd,
M0 390003069 3560530LvBWEIGL WsM0bMGHOL B FY5egd0LYb).

dbmrmE 39-19 Lovy36990 sELEOMEES dobo gl ,,d9dsMs“ - 3MBsdo gMo-
96 bybogzgOLOEHIE™ 3MMLL 1848 fiesdEg oMb MdHIE WsmM0brE 9bsby.
0550 3oL 89909295 30> MG LB MMO 50o® 0ygm LoLfogerm s LadggbogMm
965, 856 990bs@bmbs mag30L0 bmBobsgrm®mo gmbEos s FYsms 033306
5Q0R0W0,MHMaMmM3 LsdgoEobm FgMIobmemyool gbsd (Pearcy 1992: 211-217).

d0bgog9 0oLy, ®Md dg-20 Bs3mbg omobMol $8356s Fg30(MMgdols
abom §o3005 bogombsgrm@mo  gbgdols  LolaMgdwm, 3MHMABILOMbIEMMHO
3M3Mb03530900L  gbs  0s0b3  BHMo©oEoo  ¥9MAbwE-smoby®o
39bsmBmbs. gl Bodbsgb  0dsL,  M™I  LsdgEoEobm  GgMIobmemyos
(L5gHPTMBOLM S 565 Bo30Mbor® 9bgdBY 5390w0) gmol FbGog, LogMzol
©5 0gmOgl dbMHog, oLEHMOOOL ™MZ5wbsBOOLom (Momgdol 2000 Lomzmbol
24063530m™d5d0 gls 099 ol GMEMTS M33II© 39TM0YJhgdMES sMObH b
096y 9b9gdbg) 8330MS. 5T oM, d9MHABMO S IMOBMMHO BEMBOL
6035096 Fglodergdemdsl - BsdmygseodEal sbowo 1mMdgdol dgdmbggzsdo
(Lippert 1978: 33). ym39em30L 56 6oL LoFomm 353096EH0s 03mEIL G5 FoM.
09 IbE-5m0bMo 0dggzs SFol LdwoEgdsl s gl dgolb 353096¢G 0L
06396M9b9ddo- gl 3530963 BY BOMHIOL JOI-9MI0 A9BMBIGHYIGDSS. 5TR356M5,
99030 LomdOMBL Q99A9dsM, JofizMmdger 96Dy s Y39wsbso®mo wmyozom,
090 5Hgbl 0909 F0gdsl - gbg 030, 3960 g9dodos. B396 gl FmzEgbs Mbgs
5030d35m, MMamM3 MEbmgbmgsbo LsdgoEobm  3mdMbogzsool dobGgMmos
9J00mb  353096¢0L §obosmdgy, 96 3MMEgLomboEol - s6L3g0soLEOL
fobosmdgy (Dirckx 1983:79-87).

9L 3565 bbob Fob 50dmsBobs dewobomls MIgmmLds (3e0b. »ds®. dmbgdol
oLEMO09, 29, 8, 17), G®mIgedsz 39bs3bos, MME3S 3565300 MHMBogeqdby,
OMIGomS3 9O 03mbI6 dgMdbmwo g6s: sbgom boewbl “minus credunt, quae
ad salutem suam pertinent, si intelligunt” (6539050 UxgMs, Mo LFoMgds oo
X96IOMEMdIL, HMI qLIMEI®). MsbsFgEMM3g OH™MIo dmbEHgbds (qLggdo 3,
11) 9bo3L50 498MbsES L3MMaMO Lomddgero: “Maiorem fidem homines adhibent
iis quae nonintellegunt” (bsgobo 035l MBOHM goEMdY, HOLOE 56 qudols). sbig 0¥
0lg, 9b65390MM39 M>MBOLIMZOL, MMIgEms FgEsMdom bo3zwgdo Tgbgds
5930 Ws00bMOHMB, sOBYOMBL 0dol LogMHMDbY, MroE IsRoJLOMS GMm-9MMNDTs
Lermgs39wds 3OMEBgLmETs: ,,MMmES 8] 3¢935653M0 WsmobwMGms 35:309BF0L
Lofimgmab, dsl Bgdo o6 gbdol, Fog®sd s63 bGgbEYoL gudoom Bydo®.

W3O 930G, oL Bo3mbgdo gs8mbbs sbowo ggbmdgbo, HmIgeros
03090  WLMObMMOL,  OHmamOE  LsdgoEobm  BgMIobmemaool
9bol  ggmbdgosl-  obgawobyo  gbs. oMLgdMOL  Fobosswdgymdmogzo
©59M 30009099905 Job BEHIGLLS S 39OL39IEH035LMb 3538060 9d00).
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3. @0396@gLoL sHBMOm, 0bawolrMds 0099330MS WsmobmEOL BMbdizos
890030b5d0; 3. Jo3gMgglol, dgoEobol olGM®mool 3bmdowo 933¢g35M0L
SBMHom, 39T S WoM0bYHTS MLEIEHWIMSE 3bY369L Ty oy 3bggdTo
30500, bmem dg-20 Lomzmbgdo - obywoliy®o gbgdo dgoobosb. dology
3BM0m, MB35 3o 0byolEmol Bgfimes 4sbobogmgds Abmem olGmMowo
063900l m3owbsbGobom. Bz9b Mbos smostmm s dogommo gL
39bgmEgds, M5Ysh M350 0bgaerolMo GHaMIobmermaoss Ho®Imdmdoom,
M30053JLO, o060, 56 Msm0BOBOMYGOMEOD. 019 MZoEL o393 dM
0b630lw® 56506 bmdgb3esdm®msls, d936036s3m, HMI s do, dg@glo,
365 dbmwmo 9MOLYPIoMO  LEbgEgdol WsMobmmo FoMIMIMdOL nominative
pluralis 356dmdL (Jogoomasq, fascia — fasciae, sulcus—sulci), 560589, BgELsOIMZ
Lobgems  @osmobmMo gm®dol nominative pluralis (Jopoeromsq: chordae
tendineae, foramina nervosa, rami communicantes). “)gMm 99303, 990dEgds
303m3mm bobgmgdo genetive singularis,sb genetiv plulralis-ob gm®doo (orbicularis
oculi/oris, crista galli, levator anguli oris, vasa vasorum, quadrates lumborum),
@omobmMo  BgLsMmsgzo  LobgEgdobsmzgol  ©sdobslbosmgdgwo  gmMIGd0
(scalenus minimus, latissimus dorsi, levator palpebrae superioris, longissimus capitis),
s §00bs wosmobm@mo dMegz5¢loGEY3z0sb0 gm®mIgdog 3o (flexor digiti minimi
brevis, levator labii alaeque nasi) (http://www.snomed.org).

WomobMMo  gm®mIgool  Lgbbgdolsl  0baerolyy®  Bmdgbzws@wm®mado
390339790 LBobGYds 96  Fgobodbgds(Terminologia Anatomica, 9). B39b
9m35b0bgm ®59¢qb03g Y3000l sxgodLoMmgds, HMEs MbssMLYGIMBL MM0gZY
R3OS - WsMobMMoE s 0bywol®oi (Arteria thyroidea ima — deepest layer
of subcutaneous tissue, foramen magnum — mental foramen, major/minorsalivary
glands — greater/lesser vestibular glands).

09039 9mgmgbs d90b60dbgds 300603 BHMIobmemansdog - Bmyogmmo
0gMIbME-E0m0bH0  [FoHIMIMIOL  4odmbomdgado  sMLYdIMBL  0byrolvyMo
ROMIom,  Fogoomo,  bawobomgdmwo  Lygodugdoom:  peptic  ulcer,
thromboembolic pulmonary hypertension, acute viral gastroenteropathy, congenital
omental cyst. Bmyo 2s9m0ygbgds 0bawolbyMo  EHgHhdobmermyoom, TogMsd
Wws0bnMo  gmGdoom (salpingitis, nephrolithiasis, colitis cystica profunda/
superficialis, pseudomyxoma peritonei, tinea unguium/manuum/pedum/capitis)
(350009mBmdgdoL LogMMSTMOOLM BmIgbzws@m®os, 10). dombgosegzs sdobs,
0999 BoEO3ME MBYdS, G970 037) 56O 0baEIOLYIOL LEOHVISE 0GZ0MMNMUL
1539030bM  GgMdobmemyools gvbdisos doMgmao, Lsdsbolm  womoby®mols
3MboL 4o6Mqdg. 3ol LsolGGmagom J399mm d93hgMgdom LsdgoEobm
A9m3d0bmmy00l B3 doHoMsE B0TsMMNYGdSDY s WsMObMGO gbol MHmeby
50 3005MmMYqd9030 EEgolsmzgol (http://www.cs.man.ac.uk/mig/gin).

3bs@mdon®o  BHgMdobmemyos. yzgwsby 833039 3mbogos  WsmMobME
QoS 35300 9bsEGHMT0NO FHJHTobMmEmy0sdo. yzgws sbsGmdondmo EHgmdobo
LodsBOLME  0MgdL  WsMObMH  gbsl.  30M39sE  WHMOBYMOL  SMOIMYIS
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3bs@™BoNH GHgMdobmwmyosdo dmbs gq@mdsbgmo dg3bogdgdol doge 1895
Db, gl 6sdoxo OMOL s50bgdE0o, #oIEIdIEo dmmbmgbom oym
396306MdgdmEo. BmTobsgool LobGgdsd obgzgbs, GMI oym m30LMdMOZ50
395909bmowo, FoxgMgdmEo s MgMwo 08gbs, MM 00 3mIMB03SEOL
39999909l bos. sbg ®™a, ol §8v9JMHgdMES JOMOMMEs© 893609MgdLSS
©5 89030bol  Lfogesbsg. 99dgy Basiliensia nomina anatomica (BNA,
1895) @00m0ygbgl o3 9amdo  MmMOyobsMo  FYMIbmEmyooliyob
©59M300090s©, MOMIgemsi 04gbgdbab sbs@Gmaowm® 0blEoGWEHIOLS ©s
360HmxBgLoME 30035309030 1935 §ersdg, Lobsd 0gbsdo, 33¢sg 9MBobgends
139(3090LEHYOTs, 56 FoMTMOEAObIL M3056m0 3Bmgd@o [I(J)enaiensia nomina
anatomica (I(J)NA, 1935], Gm3dgeog 89360 BodGowmeo s ¢obyzol@®o
0350LsBOHOLOom 4obLbZ930gdMEs FobsdmMdgo 3MMmgd@oLogsb @s G™Iol
dmdbsndsdoE 339 Po®ero 0943bgb JarsloEolBgdos. 1950 gl 38530
3MO0%035300L sHso 3Mmgd@o Parisiensia nomina anatomica, bagrm 1965 gl
- Nomina anatomica (NA). 1989 {igel d9043bs sbs@mdorMo @ghmdobmermyools
59060  3m30bos, OHMIGELOE 9939, 3B olobgdobs  BMmame;
09MOOE0, 515939 360060300 EoLE03obgdol ImdbTsMdgEms 0bEgMglgdo.
1998 §ganb g99md399bs dsmo 38s0dol 8990 - Terminologia Anatomica.
bobgolidom 1b@s 500b0dbML, GMI 3mToLosd omob®mo gbs 99E 303
3bs@™BoMMo  BHgmdobmemyool gbs s dglsdem 11393@03mbYdoLmzoL 53
29005093930 gd0l  sblbol slgmo 35M0sbEo 8gdmazmogsbs: 1. womobm®o,
MHmamOE 0330500 9bs, I9BHO 39090 A9B30MYds; 2. Wsm0bGmo 9bos
36 5MOL gMmo OHMIgEody Jggybol, 6 gMol gduzwmbomGo 3Mmm3zbowgds;
3. wosmobm®mo gbol FHgMmIobmemyosdo gsdmygbgds Tgodergds Fgz3sLgls,
OOAMOE  ,3MDICMOOC @O ,0M5-LogMolZoEM, Jmgmwo AbmBwombs
360Hmx8gLoMbsEgdolmzol  Asb3mmazbowo. gl 30 0dsl 6odbsgl, HmA 0d d9360
30653 BMdOLY0, MOLSE JslogMMo gbgdo 330535DMdb, 5063 8053560
3oL dobo LogMMsTMOOLM, BIoEMIMMHO  boLosMO - ol o6 3go3L sOEIOD
dmgdg ddmdErome 9bsL. Nomina anatomica-b 4gqes go09m3gdsl, 356563690l
Bomngwom, 5835050 9gAHYMds, MM dsm obbowgsdo o6 dmbsfowgmdbyb
smM0boLBId0, Mo S930M30L BHIJuEOL WobagolEm ©mbgl (Drukker 2000:
234-245).

3w0obo3m®o dg030bols GgMdobmemmaos. 2o30wgd0m MWL Laddy
3wo0bogmeo 990003060l GHYMIobmemaoslmsb  ©s353006M9d0m, b
0003H™d, HMI oo MIMEIBMdS gogowgdom Ig@os (60 000-dg) ©s obobo,
3653 ™805-30LEMEMY00LYsL  FobLbZ3900m, T9¢) (33W0EgdgdL  4960(30sb.
Dma0ghmo 9350l 4sdmdfggzo  dJobBgbgoo xgd 3oz  MEbmdOS,
PBgds 9bsemo 5350090900, mo30l0 1939 XIO 30093 YEbMdO FoMIMBMdOL
d0bgbgdom, mgMs3oom s  dbyoglo  3OMOYIgoom.  LodgoEobm
@oBGIMGHMMmSdo sOLYIMOL MsdM30 Ls3oMbo 3Wobo3MH s 35MMEIMAOME
365@™80580,9J00m 3059303500, 0058DM303580,03OBsemd580,b589030bM
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A9m30bmmyool bea®ds@ome Lobguddmgsbgemgddo. Bs®maowos, GgMdobms
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Field: Philology
Nino Chikhladze
Latin as the Language of Medical Terminology

The present paper offers an up-to-date view of the status of Latin as the language
of medicine,namely in its terminological component. It is concerned in greater detail
with the three basic terminological vocabularies in which a doctor cannot so far
manage without its knowledge. In this sense a primary rank is occupied by anatomical
nomenclature where international version remains Latin in the full extent. A more
varied picture is presented by the clinical disciplines where, apart from Latin terms,
expressions of ancient provenance have been applied in a large measure in the form of
ethnic languages. At the same time, particularly in view of the needs of computerisation,
repeated attempts have appeared to support English, which has the greatest chance of
becoming a new language in the particular region of clinical medicine. In pharmaceutical
terminology Latin has, for the time being, remained a functioning means of international
communication, guaranteed by the European Pharmacopoeia (1996) and by the corpus
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of International Non-proprietary Names (1992, 1996), even though in the future an
everstronger competition of national languages should be taken into account.

The branches of science in which Latin hastraditionally found its application involve
indisputably medicine. While until the close of the Middle Ages a medical text not written
in Latin wasa rare exception, modern languages began to gaing round with increasing
intensity from the 16™century on. Although in France there even was acourt case held
against a certain doctor named Riviere,in which he was accused of not being actually
able to be a doctor because he did not have a good command of Latin, it was in France
that Latin first started retreating from medicine, followed by Italy and later England.
On the other hand,in Germany and in the central European area Latin survived even in
teaching until as late asthe 19th century.

The doctors themselves were expressing dissatisfaction with this state of affairs;e.g.
the well-known German doctor L. Schonleinmentioned in one of his letters in 1839 that
using Latin in clinical instruction was a considerable impediment.In the natural sciences,
which greatly influence medicine, so many new terms have developedthat seeking Latin
words for them would be in his opinion a waste of time. What remains iseither sacrifice
new discoveries to the genius of theancient world or violate the language. The resultof
these considerations was that in 1840 L.Schonlein decided to deliver his inaugural lecture
for the Berlin Clinic in German. Similarly, the reputed Viennese clinician J. S“koda
regarded Latinto be a burden. However, in 1846 he was forced to translate his inaugural
lecture into Latin at the last moment. He had, at least at the end of it, condemned the
use of Latin and declared: “Medicinama linguae Latinaeonereliberareconabor” (i.e., |
shall strive to free medicine from the burdenof Latin). In the course of the 19th century
this requirement could be fulfilled at last. For example,at the medical faculty in Prague,
some disciplines were read in Latin until the year 1848.But even after the abolishment
of Latin as a teaching and scientific language it has retained its nominating function, and
has preserved a permanent position in the key component of the language of medicine
terminology.

Despite the obvious retreat of Latin from the medical terminology in the 20th century,
professional communicative acts in the national languages have so far been realised with
the use of international Latin-Greek terms. This state follows from the advantages that
have been generally known: terminological continuity, on the one hand as regards space
(it is a worldwide, universal terminology,not bound to any nation), and on the other hand
as regards history (terms have been used in a more or less unchanged form for over2000
years). Apart from this, Latin and Greek constitutea unique stock which may also be
drawn upon in case of the need of creating a new term.The incomprehensibility of the
two languages for the patient is a specific moment of preference, as it is not always in
his or her interest to understand the utterances of physicians. Thus the doctor speaks an
incomprehensible language and,through a reversed logical process, the impressionmay
arise that if somebody uses an incomprehensible terminology, she or he is a good doctor.

We might designate this phenomenon as the mysteryof the foreign-language medical
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communicationat the doctor versus patient or professional versuslayman level. This
was already discovered byPliny the Elder (Naturalishistoria 29, 8, 17), who claimed,
when speaking about ancient Romans who did not know Greek, that such people
“minuscredunt, quae ad salutemsuam pertinent, siintelligunt” (believe less what regards
their own health,if they understand). In modern times Montaigne (Essais 3,11) expressed
himself similarly: “Maiorem fidem homines adhibentiis quae nonintellegunt” (People
trust more what they do notunderstand). However, with the decreasing knowledgeof
Latin in the new generation of doctors there is the menace of the risk referred to by a
certainSlovakian professor at the faculty of medicine who complained that as he spoke
Latin while at the patient’s bedside so that the patient might not understand, the medical
students did not understand either. Furthermore, it should be noted that in the last century
there appeared a new phenomenon which was menacing the special terminological
function of Latin in modern medicine — the English language.

There exist contradictory views of its status and perspectives. These range from
H. Lippert’s assertion according to which English has taken over the role of Latin in
medicine, to the opinion of the well-known German historian of medicine H. Schipperges,
who states that Latin with Greek “have masterfully outlived” not only the Arab influence
in the Middle Ages, but also the fierce on set of English in the 20th century. Based
on this experience he infers that in the future the contemporary English pressure will
only appear as a historical interlude. We are rather inclined to accept this conclusion
because, besides other things, English medical terminology is predominantly Latin or
Latinate.

When taking a cursory glance at the English anatomical nomenclature, one is likely
to note that there is Latin present not only in the nominative plural of some of the nouns,
e.g.: fascia — fasciae, sulcus— sulci, but that there also occur nominative plurals of some
adjectives, e.g.: chordae tendineae,foramina nervosa, rami communicantes. Furthermore,
one will also find nouns in genitive singular and genitive plural, e.g.: orbicularis oculi/
oris, cristagalli, levatorangulioris, vasa vasorum, quadrateslumborum, graded forms
of Latin adjectives, e.g.: scalenusminimus, latissimusdorsi, levatorpalpebraesuperioris,
longissimuscapitis, and even purely Latin multiple-word terms, e.g.: flexor digitiminimi
brevis,levatorlabiialaequenasi. When Latin forms are borrowed, no system is observed
in the English nomenclature. We have registered numerous instances of pairs in which
the English version of the term or of its component is applied at one time, and the Latin
version at another time, e.g.: arteriathyroideaima — deepest layer of subcutaneous
tissue,foramen magnum — mental foramen, major/minorsalivary glands — greater/lesser
vestibular glands. (Theexamples used are given in Terminologia Anatomica).

A similar situation is faced in clinical terminology. Some terms of Graeco-Latin origin
are presented in an English variation, i.e. mainly with Anglicised suffixes, e.g.: peptic
ulcer, thromboembolicpulmonary hypertension, acute viral gastroenteropathy,congenital
omental cyst. Others are used by the English professional terminology in their original
Latin wordings (naturally with an English pronunciation), e.g.: salpingitis, nephrolithiasis,
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colitiscysticaprofunda / superficialis, pseudomyxomaperitonei, tineaunguium / manuum
/ pedum / capitis (examples taken from the International Nomenclature of Diseases.
Therefore, it is debatable whether the English medical terminology can at all be
reasonably mastered without the knowledge of basic Latin.

As follows from the preceding exposition, Latin has been so deep-rooted in medical
terminology and thus also in medicine, and at the same time constantly so productive
that its presence in it appears as a natural matter of course (though there do exist
certain geographical variations in the individual areas). This fact is still noticed in
earlier publications, while in many of the more recent ones it is only, as if implicitly,
presupposed but silently avoided. In any case, it can be confirmed that in the course of
a development lasting more than two millenniums, an extraordinarily influential and
viable tradition has been established, such as hardly any other competitive substitute
may fully withstand. Thus any possible doubts about further functioning of Latin in
medicine may be regarded as unsubstantiated. In this sense let us add here a hitherto
topical Neo-Latin adage “Inviaest in medicina via sine lingua Latina” (The way without
Latin is impassable in medicine), which poignantly reflects the situation as characterised
in the present article. This also accounts for the need and legitimacy of teaching Latin
terminology at medical faculties, whose purpose is primarily to provide students and
future clinicians with a functional instruction on precise and linguistically correct usage
of the terminological apparatus. So, who must teach latin in universities? Of course,
the teacher of Latin language. One can well speculate that, on the one hand, it is a
lucky solution for Latin in medicine to have its “continuation” in the English medical
terminology because it so maintains its unique standing and, on the other hand, for the
English medical terminology its Latin origin is an advantage because in that way its
spread is accelerated and facilitated. Finally, in an effort to offer a more comprehensive
view, let us recall the aphoristic expression of the already quoted German historian
Schipperges, in which the problem of Latin in medicine, and/or that of Latin versus
English, is made relative using the experience of an enlightened expert: “The old doctor
spoke Latin, the new doctor speaks English, the good doctor speaks to the patient.”
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Field: Philology
Mariam Nemsadze

The Main Forms of Fear in Ancient Greek Tragedy

The article covers main forms of fear that we encounter in ancient Greek tragedies.
The very types of fear categorize different characters through tragedies by emphasizing
their personal, characteristic features. Pointing out different categories of fear helps us to
figure out how fear in drama relates to different emotions (love, aggression, hatred etc.)
and actions of characters. Underlining psych-emotional state of heroes promotes the
research of their psych-emotional state.

Fear has always been co-existing feature of our lives. People have tried to see through
its phenomenon since ancient times. Through decades assessment of this phenomenon
has become more and more important, as a contemporary person has to deal with a wider
variedy and more severe types of fear (Lyman Abbott). The main goal of the article is to
show how leading categories of fear are reflected through ancient Greek tragedies.

Phenomenon of fear is quite diverse. It can be either general or specific (Anita
Biressi). The same statement is true for ancient Greek tragedies. Each of them relates
to one another in some ways, it may cause another type another type or increase into
other forms form, different sorts of fear. As research has revealed Greek tragedies have
a number of main types of fear that are greatly interdependent. Each of them will be
separately, closely examined in the article.

One of the wide-spread categories of fear in ancient Greek tragedies is the fear
of unpredictable future. The chain of misfortunes in Aeschylus’ “Agamemnon” is
connected with the fear of unpredictable future. Almost each acting character mentions
or deals with different categories of fear, that are mainly caused by the fear of some
ill happening in the near future. Tension is already in the air even at the beginning of
the tragedy when in his monologue messenger says that something ill and unclear is to
happen in the near future. ,,And whenever I make here my bed, restless and dank with
dew and unvisited by dreams—for instead of sleep fear stands ever by my side” (Aesch.
Ag. 13-15); Cassandra predicts that her death has drawn near and she wails desperately:
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,»Ah, ah! Oh, oh, the agony! Once more the dreadful throes of true prophecy whirl and
distract me with their ill-boding onset.” (Aesch. Ag. 1215-1217).

Euripides expresses the terror of fear through chorus in “Trojan Women”, slaves are
terrified : “I have come, stricken with terror. Has a herald from the Danaids already
arrived? To whom am I, poor captive, given as a slave?” (Eur. Tro. 183-86).

“Phoenissae” reflects many types of fear. Such as fear of unpredictable future, that
mixes with the fear of enemies, of defeat. “Ah! the high-blown pride of ancestors,
humbled! how brought to nothing after all! What woe must I suppress, or what declare?
[What plaintive dirge shall I awake?] Ah, woe is me! the anguish I suffer lying here
stretched upon this hard pallet! O my head, my temples, my side! How I long to turn
over, and lie now on this, now on that, to rest my back and spine, while ceaselessly my
tearful wail ascends. For even this is music to the wretched, to chant their cheerless dirge
of sorrow” (Eur. Tro. 109-121).

In Sophocles Tragedy, “Antigone” elders’ council gives explanation to the all divine
and human features, that aggravates obscurity of unpredictable future: ,,I do not know.
But to me, in any case, a silence too strict seems to promise trouble just as much as a
fruitless abundance of weeping. “(Soph. Ant. 1252).

In Euripides tragedy “Phoenissae”, Jocasta expresses severe fear of future. She begs
Zeus for mercy. She pleads him to spare her boys. The end of her speech is full of great
terror of future : ,,0 Zeus, dwelling in the bright folds of heaven, save us, and reconcile
my sons! For you, if you are really wise, must not allow the same mortal to be forever
wretched” (Eur. Phoen. 85-86).

In “Hecuba” main character, Hecuba has severe fear that some evil thing is to occur.
,,Some fresh disaster is in store, a new strain of sorrow will be added to our woe. Such
ceaseless thrills of terror never wrung my heart before” (Eur. Hec. 84-86). On the other
hand Polyxena is terrified of future. Her fright is aggravated by her mother’s cries: “Tell
it, hide it no longer. Ah mother! how I dread, I dread the import of your loud laments”
(Eur. Hec. 186-86).

Hecuba is panic-stricken because of dreams, she has experienced. “Oh! where,
you Trojan maidens, can I find inspired Helenus or Cassandra, that they may read me
my dream? For I saw a dappled deer mangled by a wolf’s bloody fangs, torn from my
knees by force, piteously. And this too filled me with fear; over the summit of his tomb
appeared Achilles’ phantom, and for his prize he would have one of the luckless maids of
Troy. Therefore, I implore you, divine powers, avert this horror from my daughter, from
my child” (Eur. Hec. 90-96).

One of the leading fears in tragedies is the fear of revenge. In many cases revenge
is obligatory. It is sometimes caused by inevitability. Clytemnestra is afraid of revenge
that is going to be inevitable. In fear of death and vengeance she tries to justify herself
by pointing out her motivations for murdering her husband.

“In “Philoctetes” Oidypous is afraid of poor Philoctetes revenge, as he had tricued
him. “The man inhabits these regions, clearly, and is somewhere not far off. How could
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he go far afield when his foot is maimed by that old plague? No, he has gone out in
quest of food, or of some soothing herb that he may have noted somewhere. Send your
attendant, therefore, to keep watch, lest he come upon me unawares, since he would
rather take me than all the Greeks together” (Eur. Phil. 41-46).

Fear imposes different aspects over characters through tragedies. In Euripides’
tragedy “Andromache” we see many heroes that, on the surface, seem quite fearless but
on the other hand it seems that fear makes them cold-hearted, evil beings. For instance
Menelaus is afraid of revenge of Andromache’s little son. The fear of revenge motivates
him to kill an innocent infant. “Go now beneath the earth! For it is from an enemy citadel
that you have come, and the two of you die by twin constraint. It is my sentence that
causes your death, while your son’s is the work of my daughter Hermione. For in fact it
is sheer folly to leave alive enemies sprung from enemies when you can kill them and
remove all fear from a house “ (Eur. Andr. 518-521).

In Euripides’ “The Suppliants” we see a very interesting definition of the fear of
revenge by chorus. “The former fear has warped your judgment. Vengeance calls
vengeance forth; slaughter calls for slaughter, but the gods give to mortals respite from
affliction, holding in their own hands each thing’s allotted end.” (Eur. Supp. 613-617).
In such cases fright prevents people from reaching right solution. For becomes hindering
aspect.

Medea is a fearless heroine. Compared to others she is not afraid of revenge. On
the contrary, she takes revenge over her enemies herself. “Let no one think me weak,
contemptible, not troublesome. No, quite the opposite, hurtful to foes, to friends kindly.
Such persons live a life of greatest glory.” (Eur. Med. 808-811). Jason: “She will be
punished by those she has wronged, but I have come to save my children’s life, that no
harm may come to them from the next of kin, avenging on them their mother’s impious
crime.” (Eur. Med. 1302-1306)

We encounter the fear of revenge through the tragedy “Orestes”. Both main characters
Electra and Orestes are deep down in the fright of being revenged. They are afraid of
people, of death. They are particularly afraid of Eumenides. “ After this my poor Orestes,
wasting away in a cruel disease, lies fallen on his couch, and it is his mother’s blood that
drives him round and round in frenzied fits; [ am ashamed to name the goddesses, whose
terrors are chasing him - the Eumenides* (Eur. Orest. 34-37).

Fear of revenge leads people to create incredible savage, in “Heracleidae” young
children are murdered for the scare of not being avenged on.

Agememnon in Euripides “Iphigenia in Aulis” is terrified by avengers, he is sure that
people will pay revenge to Helen and him, He envies an old man for his secure, peaceful
life, for not being afraid of avengers: “I envy you, old man, yes, and every man who
leads a life secure, unknown and unrenowned; but little I envy those in office.” (Eur. 1A.
19-20) “Yes, but that is where the danger comes; and ambition, sweet though it seems,
brings sorrow with its near approach. At one time the unsatisfied claims of the gods
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upset our life, at another the numerous peevish fancies of our subjects shatter it” (Eur.
IA. 22-26).

One of the categories of fear is the fear of death. It may cause different reactions of
a person. This phenomenon may turn a weak person into a stronger one, or vice versa
(Michael Goldman). In Sophocles’ “Trachiniac” a fearless hero Heracles is afraid of
death. Every single person is equal when it comes to fear of death. ,,O Zeus, in what land
am [? Among what people do I lie, tortured with unending agonies? O me, what pain!
Oh, that accursed pest gnaws me once more!“ ( Soph. Trach. 983-988).

In “ Iphihenia in Aulius ” Iphigenia wins over the fear of death but in ” Iphigenia in
Taurus” she is still afraid of death. “But I worry about concealment from the goddess and
the king, when he finds the stone pedestal empty of the statue. How will I escape death?
What argument will I have?“ (Eur. IA. 996-998)?

As for “Alcestis”, Admetus is afraid of his wife’s death. “Rouse yourself up, poor
woman, do not abandon me. Pray for pity to the gods who have you in their grasp” (Eur.
Alc. 50). “Someone is taking, is taking me (don’t you see him? away to the court of the
dead. It is winged Hades, glowering from beneath his dark brows. What do you want?
Let me go! Ah, what a journey it is that I, unhappiest of women, am making!” (Eur.
Alc. 259-260) Admetus calls his father a coward, as he is defeated by the fear of death.
“Your heart is cowardly, not a man’s at all” (Eur. Alc. 726). Admetus is ready to sacrifice
himself for the wife. He is trying to defeat death by being loyal to his wife. He is ready
to do all to save her.

Medea defeats all types of fear in herself. The only thing she is afraid of humiliation
of'is her kids and her pride. “But what is coming over me? Do I wish to suffer mockery,
letting my enemies go unpunished? Must I put up with that? No, it is mere weakness in
me even to admit such tender words into my heart. Children, go into the house ““ (105-
1055).

In “Orestes” Helen is afraid of death and revenge. ““ I am afraid of the fathers of those
who lie dead at [lium* (Eur. Orest. 102-103). As for Orestes himself because of the fear
of death he turns into a slave of fear. He behaves in the way he would never do in any
other case. He begs his uncle for help: “Ah me, my misery! to what have I come! Well? I
must suffer, for I am making this appeal on behalf of my whole family. O my uncle, my
father’s own brother! Imagine that the dead man in his grave is listening, that his spirit is
hovering over you and saying what I say, this much for tears and groans and misfortunes.
I have spoken and I have begged for my safety, hunting what all seek, not myself alone.”
(Eur.Orest 671-674).

Everyone becomes equal before the fear of death. It does not matter whether a victim
is a king, some nobleman or a simple shepherd. “Take your sword away! Held so near
it flashes a dreadful gleam of blood... To a stone, no! but to a corpse; I don’t know this
Gorgon’s head... - “Asslave, and yet you fear death, which will release you from trouble?”
-”Slave or free, everyone is glad to gaze upon the light.” (Eur. Orest.1518-1522).

Fear of losing freedom is also the main type of fear through tragedies. Greeks always
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tried to be free and avoid enslavement. Fear of having limited freedom is very well
exposed in the tragedy of “Phoenissae”. Polyneices and Jocasta’s dialogue concerns the
problem of limited freedom, that lead any of the individual to the fear of losing freedom.
Being a slave from birth is much easier, than becoming a slave, Polyneices expresses
deep sorrow for losing freedom and homeland: “ Well then, first I ask you what I long
to have answered. What is it, to be deprived of one’s country? Is it a great evil?...The
greatest; harder to bear than tell....What is it like? What annoys the exile? ... One thing
most of all; he cannot speak his mind. ...This is a slave’s lot you speak of, not to say what
one thinks. ...The follies of the rulers must be borne. ... That too is painful, to join in the
folly of fools. “( Eur. Phoen. 392).

Andromache is totally conscious of her new condition: “O my! The young are a great
bane among mortals, and within that class those of mortals who practice injustice! [ am
afraid that my being your slave will prevent me from speaking, even though my case
is strong, afraid that if I win the argument I may for that very reason suffers harm. For
those whose pride and position are great do not take kindly to hearing from their inferiors
arguments that defeat them. Nonetheless I shall not be guilty of betraying myself” (Eur.
And. 186-200).

Another good example is Euripide’s “Hippolytus”, Phaedra is afraid that because
of her behavior, her children will not inherit fortune and they will not be equal to other
free citizens: “ My friends, it is this very purpose that is bringing about my death, that I
may not be detected bringing shame to my husband or to the children I gave birth to but
rather that they may live in glorious Athens as free men, free of speech and flourishing,
enjoying good repute where their mother is concerned. For it enslaves a man, even if he
is bold of heart, when he is conscious of sins committed by his mother or father.” (Eur.
Hipp. 420-424). In Phaedra’s case the fear of death was overcome by the fear of losing
freedom.

Characters in Greek tragedies are especially noted for their good conscience. Being
disgraced is very shameful for them and their conscience determines their position in
society. Therefore, they are afraid of being disgraced. In Sophocles’ “Ajax” fear of being
disgraced is described as the most important aspect of being successful: ,,Never can the
laws maintain a prosperous course in a city where fear has no fixed place, nor can a camp
be ruled any more with moderation, if it lacks the guarding force of fear and reverence.
A man, though he grow his body great and mighty, must expect to fall, even from a light
blow. Whoever knows fear and shame both, you can be certain that he has found his
salvation; but where there is license to attack others and act at will, do not doubt that such
a State, though she has run before a favoring wind, will eventually sink with time into the
depths“ (Soph. Aj. 1070-1084).

Demophon (“Haeraclidae”) states three main reasons why he must try to avoid being
disgraced: “Three paths of concern compel me, Iolaus, not to reject your words. Most
important is Zeus, at whose altar you sit with this assembly of fledglings; second, kinship
and the debt long-standing that these children should for their father’s sake be well
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treated at our hands; and last, fear of disgrace, the thing I must be most concerned about.
For if I am to allow this altar to be robbed by a foreigner, it will be thought that it is no
free land I govern but that I have betrayed suppliants for fear of the Argives. And that is
nearly enough to make me hang myself” ( Eur. Heraclid. 237-250).

We have tried to point out main categories of fear through ancient Greek tragedies.
Though there are other types of fear that are used seldom compared to these ones. They
are the following : fear of betrayal, of obligation, of fight, fear of fear itself, etc.

There are cases when several forms of fear occur at the same time in the same
context. A hero can experience 3 even more types of fear altogether. For example, in
“Andromache” Hermione experiences some of the fears: a. death, b. Husband’s revenge,
c. unpredictable, obscure future (Eur. Andr. 854-865); As for Phaedra her character goes
through several stages of fear, such as: a. fear of being disgraced, b. Fear of leaving
children disgraced and having limited freedom, c. Fear of death. It should be noted that
the last category is inevitable and is hardly possible to overcome (Douglas L. Cairns).

Category of fear through ancient Greek tragedies needs to be addressed from different
angles, so far as it determines many aspects and factors. Fear determines whole chain of
behavior of characters. By researching and addressing all factors of fear we will be able
to classify ancient Greek heroes and heroines, their characteristic features and motives
for certain behaviors. It will contribute to clear understanding of ancient Greek tragedies.
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Nina Krakhmalyova

Communications in higher Education of Ukraine

The article studies the nature of communication, which is a systemic phenomenon
and posesses the element base. There has been defined the assignments of university
communication activities, considered a rational set of higher education institution
communications as a single functional direction where all the tools of communication
are coordinated. That will most effectively bring the information to the target audience.
There has been analyzed their impact on the successful functioning of universities, studied
university trend of communication activities in Ukraine.

Keywords: higher education institutions of Ukraine, educational services market,
European education cooperation, communication tools, consumers of educational services,
university logo, public relations, advertising, international education exhibitions.

Statement of the problem and its relevance. Globalization processes
in the world in various fields of human activities carried out by means of
comprehensiveness of global communication systems, whose driving force is the
information process, contribute to the dynamic development of the educational
services market in most countries. Ukraine is not the exception in this process.
In modern society higher education fulfills a complex economic function, namely
influences the economy and the dynamics of its development through human
potential. At the same time changes in economic conditions cause the need for
new models of higher education development. Ukrainian economy moves to
innovative investment level of development that requires the modernization
of higher education, which content remains the urgent problem today. One of
the ways to solve this problem is to apply the modern management technique,
including the communications of higher education institutions.

From the economic point of view communications at the education market
are considered as a necessary tool for effective management of universities.
For improving activity and increasing competitiveness at the education market,
universities effectively use various forms of communication that provide
simultaneous distribution and obtaining a wide range of economic, technical and
commercial information.

Analysis of scientific papers on solving problems. Definition, importance
and necessity of using the communication tools by organizations of different areas
and higher education institutions are featured in the works of many foreign and
national scientists, such as E. G. Becker, .M. Gryshchenko, Em Griffin, [.M.
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Sinyayeva , T.N. Paramonova, E.M. Sheremetyeva, [.M. Krasiuk, O.I. Matthias,
D. E. Schultz, W. Rudelius, S.I. Tannyenbaum, R.F. Lauterborn, F. Kottler, Karen
F.A. Fox, L.E. Orban-Lembryk, A.A. Chichanovskyy, Jan W. Victor and others.
However, the essence and influence of communications on the effective activity
of a company are not studied sufficiently. To a less extent there has been studied
the use and development of communication tools by higher education institutions
taking into consideration the peculiarities of domestic and foreign consumers of
educational services and other privies towards their target information, in order
to gather knowledge about a higher education institution and its educational
services, to achieve understanding and receiving return reaction in the form of
actions which are featured in the content of transmitted information.

The objective of the article is to determine the role of communications in the
context of successful functioning of higher education institutions at the Ukrainian
educational services market and rationally choose the communication tools
to provide clarity, consistency and influence maximization of communication
programs on target audiences by means of undeniable integration of all individual
appeals.

Main body. In contemporary complicated global and information environment,
higher education institutions exist and develop in conditions of constant changes,
too dynamic environment, tough competition. Therefore, the system of higher
education Ukraine definitely needs further reform as required by the needs of
the modern development of socially-oriented economy and to the integration of
Ukraine into the European educational cooperation as the European vector of
development in all spheres, particularly in higher education, is defined in the state.

These trends contribute to the necessary disclosure of the existing potential
in education, its intellectualization. Taking into consideration the problem of
increasing competition, universities are made to compete for potential consumers
of educational services — entrants more actively, often involving non-traditional
methods and approaches that have not been previously characterized by the
education industry and belonged exclusively to the business area, namely tools of
communication. Today at the Ukrainian education market supply prevails demand.
By means of active and open communication one can influence even the innovative
human behavior. The determinant of competencies specific to each activity is
communication as a process of creating and interpreting information linked to
relationship causing a certain reaction (I'puddun 2015). Thus, the communicative
process is the basis of communication, the organization of which depends on
understanding the system, process structure and the nature of communication,
which is a systemic phenomenon and has the element base (5Ia 2003). Nowadays
the experts of almost all areas have communication problems. In addition, the
problems of studying the communication processes belong to the global problems
of civilization (Illapkos 2006). Today communication activity of universities is
aimed at:

v" formation, development and presentation of contemporary material
and technical base of the university;
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v’ organization of material basis for training reserve officers, carried
out by the institution;

v’ creation and presentation of university intellectual property;

v' design, development and improvement of university corporate style,
meetings of graduates of different generations, creating its own
corporate clothing and uniform style (for security guards, mantles
for professors and students, etc.);

v improvement of material and moral encouragement of students,
faculty and staff (bonuses, scholarships, prizes, diplomas, etc.);

v’ organization of leisure of students, sport, development of cultural
preferences development, rehabilitation, etc. (Kpaxmamnsoa 2012:
298-307).

However, under conditions of competition at the educational services market
traditional methods of communication activity (career guidance) used by higher
education institutions during decades and which mainly were assigned to attract
future students, become not effective enough because they are designed for
other social and economic conditions. Under these conditions, there is a need for
universities to cohere and coordinate all efforts in promoting their services, namely
the use of elements of communication that allow to integrate individual messages
to ensure consistent and purposeful impact on different groups of communication
recipients. Communication tools such as developed electronic communications
infrastructure play a crucial role in providing effective management at the level of
higher education institutions and higher education system as a whole. A special
role belongs to informatization of education, information and communication
processes, because communicative literacy, culture and competence are obligatory
conditions for success of an individual in modern professional life (Marbsimn 2011).

Today the assortment of educational services at the Ukrainian market is very
diversified. But under the conditions of market economy it can vary considerably,
because higher education institutions have to take into account the requirements of
the environment. In addition, basic education services are often complemented by
related services, which owners or producers are universities receiving additional
income. Significant role in activity of Ukrainian and foreign higher educational
institutions  belongs integrated communication activities. For this reason it
is important for universities to use communications that must not only inform
applicants and interested parties about its objectives, activities and suggestions,
but also motivate them for choosing this university.

Within a higher education institution, communication should be considered
as a multilevel process of information exchange for communication among its
employees, departments, students, applicants, all interested people etc. It should be
noted that exchanging information, the sender and receiver are equal participants
in the communication process and pass several stages, where the main task is
to make the message and use the channel for its transmission in such a way that
both sides understand the original idea (Kpactok 2013). These stages include: the
origin of idea; coding and choosing a channel; transmission; decoding; feedback.
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Consequently, communication of higher education institutions is the process
of information transmission through the usage of communication principles,
functions and forms to provide awareness and interaction of education market
subjects. Communication - is more than information exchange, it is a process,
activity in order to acquire new knowledge, points of view, changes of social
values. Besides, communication presupposes a single communication space (as
information brings together partners in single information area), and its members
are active subjects of mutual informing (Op6an-Jlembpux 2010). In general,
communication is a way of human existence as a whole, because it implements life
reality of any person. In a broad sense of meaning, communication is considered
as a process of interaction and communication means that allow to create, send and
receive various information and is characterized by repeated nature of messages
and complex, integrated impact on the target audience (LLlapkos 2006).

The process of organization of communication with the marketis too complicated
and uses a complex of different functions and different internal structure. Together
they constitute a set of promotion-mix, which means a system of promoting goods
(Pyneniyc 2005). The integrated system of communications of higher education
institutions include: advertising, vocational work, exhibitions, public relations
(PR), personal communications, the Internet, corporate identity, sponsorship,
unplanned communication etc. Such communications have many forms, the
contents of which should be planned to meet the needs of the target audience
and achieve the goals of higher education. Thus, university should use only one
logo in the mass media and other communications to increase recognition of the
institution and to identify every communication with it. This allows to create and
coordinate a clear, coherent and convincing picture of an educational institution
and its services. Thus, communication tools serve as the main management tools
of higher education institutions through which they can reach and maintain a high
competitive position at the education market of Ukraine.

According to the results of studying the foreign experience, higher education as
a sphere of social activity posesses incessant dynamism, flexibility and adaptability
of the market, advanced research, innovations, business creativity, openness to all
kinds of social transformations, etc. (Kotnep 2011). For our country the effective
modernization of the national education system is the key to socio-economic and
scientific-technical achievements and the main prerequisite for integration of
Ukraine into the European education space. Some scientists consider that using
communication tools by means of information space it is even possible to rule
another country, creating a huge range of situations according to its own program
if information flows are directed with given creativity (Hiuanoscokuii 2010).

For each organization it is strongly topical to create their own communication
aimed at achieving mission taking to consideration the design of communication
strategy model. While choosing the set of such communication tools it is necessary
to consider basic components, criteria and sequence of development stages of
communication activity. As the character of each organization is reflected in
the transmission of information and communication with the environment.

203



0d0d0) 6IAINT0L  LOBLIRIENBM IJB6N3IGLOGISOL 3MV3dT, 2015, Ne2(6)

And an organization itself exists by means of transmitting information and
communication. That means communication is the main tool of strategy and
practical implementation of organization market objectives. The process of
organization communication with target audiences uses a range of tools of various
functions and its different structure.

Determinative assignment of the communication activity of higher education
institutions is the choice of optimal set of communication elements that will the
most effectively bring the information to the target audience (I'pumenko 2012).
If the choice is correct, the various elements of communication will mutually
reinforce the impact on consumers. In particular, the sequence of applying the
communication elements plays the important role in the process, as using one
of them often opens opportunities to others. As an example, advertisements on
providing educational services and activity of higher education institution may
encourage applicants or interested people to address the university for more details
via e-mail or call or even visit him.

With the rapid development of information technologies, the Internet becomes
more and more important communication channel of higher education institutions
with future applicants, their parents, relatives and other interested parties that
presuppouses significant changes in their communication activitity. Users of
personal computers around the world spend more time in social networks, paying
less attention to other means of communication. Modern universities realizing the
importance of this communication channel present themselves in the network,
creating web-sites that contain information about educational services, departments,
specialties, qualification levels (at the Bachelor, Master, postgraduate, doctoral
levels), tuition fee, employment opportunities for students. Equally important
message is information about dormitories, sports stadium, swimming pool, culture
center of the university, fashion festivals and its other events. In addition, it covers
various events in the University life, meetings with famous people in our society,
with both national and foreign representatives in different areas.

The important communication tool for most higher education institutions in
Ukraine is developing the effective programs of public relations (PR) and the
purposeful application of their methods in the area of education and awareness
of their significance. Universities are constantly working with many circles of
society, for needs of which students are taught. In these circles the public opinion
about the university and the quality of its services is formed. In general, for
any company, public relations is a management function of establishing and
maintaining mutually beneficial relations between it and the public. In addition,
the success or failure of the organization depends on its opinions (Katmun 2005).
Rationally organized PR work allows to establish effective cooperation with the
community and build and strengthen a positive public opinion about a higher
education establishment, the quality of its educational services. Developing the
program of complex PR activities contributes to the prestige of the university in
its environment and the creation of its positive image. The positive image of any
organization, namely a higher education institution, increases its competitiveness
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at the market, attracts customers and partners, increases sales of goods or services
and, consequently, profits of organizations and higher education institutions in
particular.

As for universities, if the image is important to attract applicants for budgetary
places, it is twice more important for paid tuition. Graduates play a special role in
forming the university image (bexkep 2012). Work on building relationships with
graduates can be started with monitoring their career, creating alumni clubs as a
way of forming the horizontal network of mutual asisstance, involving graduates
into university life. Relationships with graduates fulfill two important functions:

v’ creating informal community of people whose life is connected
with university, and the stronger advantage of each participant is,
the stronger is the overall brand of the university;

v’ assistance to the university as a community center - only graduates
who have retained relations with education institution, it will
provide financial, information, lobbying and other support.

It is important that graduates represent different spheres of human activity, take
the appropriate positions that is they are not directly university representatives. That
is unattainable for one graduate may be possible for another one. However, graduates
are able to achieve much more together, because opportunities to realize powerful
synergy effect is created.

One of the key means of promoting educational services and communication
tools of higher education institutions is advertising, which consists of non-personal
forms of communication made through paid media. Effective advertising campaign
of universities provides:

v' goal setting; forming the budget that totally depends on its financial
capacity;

v' developing effective advertising messages;

v" selecting appropriate media channel,

v' evaluating the effectiveness of advertising for offers, adjustments
and changes of advertising in future.

However, at the beginning of developing the program of university advertising
campaign it is necessary to determine target audience, the necessary coverage and
frequency of advertising messages, to describe the needed reverse reaction, because
the effectiveness of impact of advertising messages is defined by the presence of
feedback.

For efficient activity at the education market universities effectively use
exhibitions as a communication tool, which provide simultaneous distribution
and obtaining a wide range of economic, technical and commercial information
(KpaxmanboBa 2011). After all, exhibitions facilitate the information exchange,
enable the comparison of similar educational services, offered not only by national
education institutions, but also the foreign ones, conditions of its sale, quality and
price, provide direct communication with the target audience, create preconditions
for contacts of professionals in education sphere etc. In addition, the international
exhibition is an effective mechanism for implementing plans of Ukrainian integration
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into European educational space, forming the system of European education, training
universities and staff to expand the scope and intensity of contacts with European
countries and world culture. Besides, the international exhibition of educational
services orients national education system to solve the priority assignments of
sustainable development of our country. It is highly important for Ukrainian higher
education institutions to attract foreign students, take part in international exhibitions
abroad. The above-mentioned events give the opportunity to the participants and
visitors to get acquainted with international experience of the educational process,
modern scientific and methodical developments, innovation and information tuition
technologies, author projects, new samples of teaching means.

While forming the complex of communication elements, universities should take
into consideration the important point of communication activity - identify and meet
the information needs of faculty, staff, current students and other members of the
internal environment, as they are, in turn, the channels of transmitting information to
target audiences (Kpaxmansosa 2012: 298-307).

Therefore, in order to achieve the aims universities effectively use different
communication tools and combinations that provide simultaneous distribution
and obtaining a wide range of various relevant information. And for effective
communication activities universities should take into consideration current trends,
namely:

v’ conscious communication activity of a higher education institution in a
competitive environment that has its purposes and nature of the conviction,
aimed at achieving tactical and strategic objectives of the institution;

v" singling out not only purposes, but also forms, tools used simultaneously
and sequentially in the communication process, but are intermutual,

v’ foreseeing ways of feedback and its availability, in which the information
recipient response is simultaneosly a signal for future university actions;

v multilevel nature of communication, implementation of which involves
several successive stages (levels).

v’ opportunity of calculating the economic effect of communication activity
that is the hallmark related to the economic nature of communication;

v reducing the communication budget by means of careful approach to
selecting and coordinating the communications tools.

For this reason, it is expedient for higher education institutions of Ukraine to
use only those combinations of communication tools that are mostly suitable for
effective achieving its strategic goals. At the same time choice and intensity of using
complex communication tools are important not only for the university, but also for
other participants of the communication process.

Conclusions. At the present stage of the education market development in Ukraine
and abroad successful functioning of higher education institutions requires total focus
on specific customer of education services with long-term relationships, but not only
on the individual market segments of consumers. Sustainable competitive university
position at the market of higher education is provided by complex communications
as a single functional direction where all the communication tools are coordinated,
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which base is in using a single university logo.

It should be noted that effective communication activity plays a crucial role
in the successful management of higher education institutions and influences the
importance of its competitive position at the national education market as well as in
other countries.

Applying an integrated approach to communications enables higher education
institutions to reduce the budget of communication activities, since such
communications carefully coordinate the use of complex communication tools,
avoiding duplication that is extremely important for public universities of Ukraine,
where the funds have been always limited.
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