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medium in our world, human language, in both its spoken and written forms (os well os sign language). These
technologies are developed by experts involved in linguistics, computer science, computational linguistics and reloted
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On May 17,2019, a report “In the European Union with Georgian and Abkhazian languages - Aims
and Problems of Complete Technology Support of Georgian and Abkhazian Languages” was
presented at the Center for Innovation and High Technologies, Georgian National Academy of
Sciences. The present paper is a short publication version of the above-mentioned report, where the
aims and problems of complete technology support for Georgian and Abkhazian languages are
considered and reality of high level danger of digital extinction of Georgian and Abkhazian languages
is proved. The recommendations supported by protocol #53 of 17 May 2019 of the Center for
Innovation and High Technologies, Georgian National Academy of Sciences, are presented and the
necessity of taking them into consideration is proved. © 2020 Bull. Georg. Natl. Acad. Sci.

Georgian and Abkhazian technological alphabets, challenges of the digital age

The aim of complete technology support of
Georgian and Abkhazian languages implies to build
Georgian and Abkhazian technological alphabets,
i.e. computer systems completely knowing
Georgian and Abkhazian languages. In other
words, this implies to reach perfect solutions of the
tasks of constructing artificial intelligence systems
for Georgian and Abkhazian languages. These
tasks are the problems of top difficulty that belong
to the interdisciplinary scientific area of the logic,

language, and artificial intelligence. At the same

time, they are especially highly important for
cultural future of Georgian and Abkhazian
languages [1-4]. It is clear that only in the case of
finding a perfect solution for them, it will be
possible to defend cultural future of Georgian and
Abkhazian languages in rapidly forthcoming digital
age and, accordingly, to enter the European union,
and generally, in the future digital world with
technologically completely supported Georgian
and Abkhazian languages [1-5].

© 2020 Bull. Georg. Natl. Acad. Sci.
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Problems of complete technology support for
Georgian and Abkhazian languages are mainly
conditioned, first, by the difficulties of achieving
the abovementioned aims, in other words, by the
difficulties of constructing technological alphabets
of Georgian and Abkhazian languages, second, by
the absence of a unified Georgian research center,
which will be targeted at solution of these very
difficult and important tasks, and, third, by low
quality of the language technology support for
Georgian and Abkhazian languages [1-6].

On 20 September, 2012, on the basis of two-
year study “Europe’s Languages in the Digital
Age”, which was pursued in 2010-2012 years,
meta-net published a very alarming press-release
[7] according to which "a new study by Europe’s
leading Language Technology experts warns” that
“most European languages are unlikely to survive
in the digital age". This two-years “study, prepared
by more than 200 experts and documented in 30
volumes of the meta-net white paper series,
assessed language technology support for each
language in four different areas: automatic
translation, speech interaction, text analysis and the
availability of language resources. A total of 21 of
the 30 languages (70%) were placed in the lowest
category, “support is weak or non-existent” for at
least one area by the experts. Several languages, for
example, Icelandic, Latvian, Lithuanian and
Maltese, receive this lowest score in all four areas.
On the other end of the spectrum, while no
language was considered to have “excellent
support”, only English was assessed as having
“good support”, followed by languages such as
Dutch, French, German, Italian and Spanish with
“moderate support”. Languages such as Basque,
Bulgarian, Catalan, Greek, Hungarian and Polish
exhibit “fragmentary support”, placing them also in
the set of high-risk languages.”

Based on the foregoing, we rated “excellent
support” at 5 points, “good support” at 4 points,
“moderate support” at 3 points, “fragmentary

support” at 2 points, “weak or no support” at 1 point

Bull. Georg. Natl. Acad. Sci., vol. 14, no. 3, 2020

and, then, on the basia of Table 7 from [8], we
generated a Table given below. In this Table we
assessed language technology support for Georgian
and Abkhazian languages on the basia of results of
the long-term projects “Technological Alphabet of
Georgian Language” and “Plan-Program for
Complete Technological Support of the Abkhazian
Language” [1, 3, 5], which are being processed in
the center for Georgian language technology of
Georgian Technical University.

Thus, all these make it clear that European
languages, which summary points are less or equal
to 9 points (see Table), i.e. Hungarian, Polish,
Czech, Galician, Catalan, Portuguese, Swedish,
Romanian, Slovenian, Slovak, Greek, Finnish,
Danish, Bulgarian, Basque, Norwegian, Estonian,
Irish Croatian, Icelandic, Latvian,
Maltese, Welsh

appreciated as languages under danger of digital

Serbian,
Lithuanian, languages are
extinction. This fact together with the fact, that
language technology support for Georgian and
Abkhazian languages is less than technology
support for any aforementioned European
languages, clearly shows a reality of a high-level
danger of digital extinction of Georgian and
Abkhazian languages in the rapidly forthcoming
digital age.

The fact that language technology support for
the Georgian and Abkhazian languages is really
much less than technology support for European
languages is also proved by below listed language
technology systems, which are created within the
projects “One More Step Towards Georgian
Talking Self-Developing Intellectual Corpus” (in
2017 Shota Rustaveli National Science Foundation
of Georgia announced this AR 122/4-105/14
project as a successful project of the year, for more
details see web-page of the fund) and "In the
European Union with Georgian and Abkhazian
Languages, i.e. The Doctoral Thesis - Elaboration
of The New Developing Tools and Methods of the
Georgian Smart Corpus and Improvement of

Already Existing Ones" (this PHDF-18-1228
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project was funded by Shota Rustaveli National

Science Foundation of Georgia in 2018-2019 years)

according  to

Pkhakadze’s,

Chikvinidze’s,

Chichua’s, and Malidze’s new methods [5-6]

elaborated on the basis of Logical Grammar of

Georgian Language [9].

technological support of Abkhaz Language” [1-3],

are based on the projects “Foundations of Logical

Grammar

of Georgian Language and

its

Application in Information Technology", “In the

European Union with the Georgian Language, i.e.

Doctoral Thesis — Georgian Grammar Checker

Table. State of language technology support for Georgian, Abkhazian and 31 European languages in four

different areas in points and percents

Language Speech Automatic Text Language Summary

interaction translation analysis resources points/percents
1. English 4 4 4 4 16 =80%
2. French 3 3 3 3 12=60%
3. Spain 3 3 3 3 12=60%
4. German 3 2 3 3 11=55%
5. Dutch 3 2 3 3 11=55%
6. Italian 3 2 3 3 11=55%
7. Hungarian 2 2 2 3 9=45%
8. Polish 2 2 2 3 9=45%
9. Czech 3 1 2 3 9 =45%
10. Galician 2 1 3 3 9=45%
11. Catalan 2 2 2 2 8 =40%
12. Portuguese 3 1 2 2 8=40%
13. Swedish 2 1 2 3 8 =40%
14. Romanian 1 2 2 2 7=35%
15. Slovenian 2 1 2 2 7=35%
16. Slovak 2 1 2 2 7=35%
17. Greek 2 1 2 2 7 =40%
18. Finnish 2 1 2 2 7 =40%
19. Danish 2 1 2 2 7=35%
20. Bulgarian 2 1 2 2 7=35%
21. Basque 2 1 2 2 7=35%
22. Norwegian 2 1 2 2 7=35%
23. Estonian 2 1 1 2 6=30%
24. Serbian 2 1 1 2 6=30%
25. Irish 2 1 1 1 5=25%
26. Croatian 1 1 1 2 5=25%
27. Icelandic 1 1 1 1 4=20%
28. Latvian 1 1 1 1 4=20%
29. Lithuanian 1 1 1 1 4=20%
30. Maltese 1 1 1 1 4=20%
31. Welsh 1 1 1 1 4=20%
32. Georgian 0.75 0.75 0.75 0.75 3=15%
33. Abkhazian 0.25 0.25 0.25 0.25 1=5%

At the same time, abovementioned projects,

which are important subprojects of long-term

projects “Technological Alphabet of Georgian

Language” and

Bull. Georg. Natl. Acad. Sci., vol. 14, no. 3, 2020

“Plan-Program for Complete

(Analyzer)”, “In the European Union with the

Georgian Language, i.e.

Doctoral Thesis

Georgian Speech Synthesis and Recognition” [9],

which, in turn, are fundamental subprojects of the
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long-term project “Technological Alphabet of
Georgian Language” funded by Shota Rustaveli
National Science Foundation of Georgia. Also, we
underline that most of the below presented systems
are unique in the sense that no other similar system
of Georgian and Abkhazian languages exists today
[3, 5-6]:

1. In the area of speech interaction. Trial-
applied system of Georgian spoken browser; trial-
applied (trial) voice managed systems of the
Georgian (Abkhazian) readers and listeners; trial-
applied (trial) systems of Georgian (Abkhazian)
assistants for speech disorder persons; trial systems
of Georgian adapted Internet, Wikipedia, and
Computer.

2. In the area of automatic translation. Trial
system of Georgian-Mathematical translator; trial
system of Georgian-English-German semantic
translator; trial-applied internet (mobile) hybrid
systems of Georgian multilingual voice lexicons;
trial internet (mobile) hybrid systems of Georgian
multilingual spoken assistant; trial system of
Georgian extension of Google translator; trial
internet (mobile) systems of multilingual textual
and voice messages between Georgian smart
papers;

3. In the area of text analysis. Systems for
automatic processing Georgian (Abkhazian) texts
and web-sites; trial and trial-applied systems of
taggers, descriptors and generators for Georgian
words of V, N and A type; trial-applied (trial)
system of Georgian (Abkhazian) self-developing
orthograph checker; trial system of Georgian self-
developing syntax checker; trial systems of
Georgian text analyzer and question answerer; trial
systems for automatic generating and testing of
Georgian logical tasks and analogies, trial system
of Georgian smart paper; trial-applied system of
Georgian texts classification.

4. In the area of language resources. Self-
developing Georgian (Abkhazian) Trial-applied
(trial) multilingual and multimodal corpuses; trial

system of analyzer, segmentator and generator for
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Georgian (Abkhazian) titrated speech data; trial-
applied (trial) voice inbuilt tools for the Georgian
(Abkhazian) reader-listener; trial-applied (trial)
systems of Georgian (Abkhazian) printed and
scanned texts recognition.

On the basis of the sufficient strict observations
made above, we can say that, the language
technology support for Georgian (Abkhazian)
language is 15% (5%), when support for English
language is 80%. This is conditioned by the fact
that if we have only the trial-applied and trial
systems for Georgian and Abkhazian languages,
the same type of applied and trial-applied systems
with sufficiently high quality are already prepared
for English as well as for many other European
languages.

These means, that when only 20% is left to
achieve the aim of complete technology support for
English language, for Georgian language lacks
85%. Thus, if Georgian language is under the high-
level danger of digital extinction, Abkhazian
language, which lacks 95% to achieve the aim of
complete technology support, is really under the
especially high-level danger of digital extinction.

All the above said shows that, for today,
Georgian, even more Abkhazian language is
alarmingly lagging in the sense of the language
technology support compared with technologically
advanced and, even not advanced European
languages. This, together with the fact that in recent
years European languages are doing quick steps for
providing excellent language technology support,
i.e. for constructing technological alphabets for
their languages, shows the necessity of further rapid
development of the already ongoing local processes
alphabets of

languages, the

for constructing technological
and  Abkhazian

construction of which is a vital challenges of the

Georgian

digital age for Georgian and Abkhazian languages,
i.e. for the Georgian state [1-6].

Thus, all above said clearly proves the reality of
high-level danger of digital extinction of Georgian
and Abkhazian languages in the rapidly forthcoming
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digital age and, it is also clear that this must be taken

into consideration by the Georgian state.

Conclusion

Taking into consideration the objectives of defense
of the state languages of Georgia — Georgian and
Abkhazian languages — from danger of digital
extinction the below given recommendations were
fully approved by the Protocol #53 of 17 May 2019
of the and High

Technologies, Georgian National Academy of

Center for Innovation
Sciences. These recommendations prove that it is
necessary: 1. To form the "Research Institute for
Technological Development and Cultural Defense
of Georgian Official Languages" under the joint
aegis of the Georgian National Academy of
Sciences and the State Language Department. 2. To
define "Technological development and cultural
defense of Georgian state languages" as one of the
main priorities of the Shota Rustaveli National
Science Foundation of Georgia. 3. To hold the
conference “Georgian State Languages in the
Digital Age: Cultural and Technological Aspects”
twice a year (on April 14 — Georgian language day,
and on October 27 — Abkhaz language day) under
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the joint aegis of Georgian National Academy of
Sciences and State Language Department, that will
allow constantly to observe current dynamics and
results of processes with the aims of the cultural
defense and technological development of the
Georgian and Abkhazian languages.

It is clear that by taking the above listed
recommendations into account, first, it becomes
clear that in the forthcoming digital age Georgian
state really takes care of protecting Georgian and
Abkhazian languages from the rapidly increasing
danger of the digital extinction, and, second, it will
also become clear to Abkhazians, who live in
occupied Abkhazia, that it is vitally important for
the Georgian state to preserve Abkhazian language
and identity.

Thus, it is also clear that all the above written
will be a very important step in the direction of
reconstruction of the present broken bridge in the

Georgian-Abkhazian relations.

The work was completed by the grant support of the
PHDF-18-1228 project of Shota Rustaveli National
Science Foundation of Georgia.
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399-33960bg 9935 9oL dIMwo Ldommomg Mgaombo* (,Show Regions®), Mmool
39994 3H0M9d0L 9909y 06033935, MM 49dMMN3Wom obaz0LE035d0 AbMGoml Lsvr3gmglic
»60390L039GHJ00H ,,5B05d0 500l 455, g3Mm3sdo - 373, Behowm 599603530 - 231, s0bmE
599603530 - 28, 583603580 - 23, m305690080 33.“ - 5b6¢9), F0bgE35 50 Y39WsGRMOLYS, O, MHMI
Logo®mggermdo,  godmmzeomo  wobyzolbBozs  Lsmbogzgdlo@gB™ 3390803530900
Bodmbom3o¢Toi 30 9O 9oL Fg@sboo, 3boos Mol ol bgwol d9ddegero 4o09gdmgds,
G0IOE SYGOWIOLIQ B LHMOEIL W, 30©I3 IO 30dgMMYD, OFjYbIdYo
356 25653 g00LS S 393609M930L LEAOBOLEHMML ABHISFIMOD U FILHMMPIdS 30Y3.*

5023565, 0193 s 0193 BoJBHMIM0Z IMEJINXMDdJIDY IYOPbMdOM, B396  IZLHdMMIM, G:MI
Logo®mz9gemdo sGBGdIe LombogzgOLoEIB™ 339W0TB03530Ms BFMBImM35¢T0 5930 dESE
b 0gmb ,350MmM30m0 obygzolE03s".

50009650, sbes 339, 94390Mm™, ©30MGOOLEAGOM, LoabmdMoz5 Jodmzobowsgom 2024
ol Bgd@gddm0sb sbsdmddggdgwo BsbogzgMlo@g@m Lolfogzwm 3MMaMsaol ,,305836Wwo
319956035005 5 odmmMZomo oby30LEH03s" Agogll Lolfogwrm 3OMYMSTGOL.

59 B39b gotqos https://edurank.org/cs/computational-linguistics/ 3obs8sGMOBY sGLYdMWO
300-3390©0bs  sLabgwrgdom ,,dbmgmomnl  bomzgmgle  Mboggdlodgdgdo  sdmmawom
@0b6230L303530, 09 0My3500Ys SMgmgy https://dhn.utoronto.ca/resources/dh-programs-

22 3090boMg ool abafiyoldo og@ogmdol 4gadol 89agbolsl sbgo Gm®mAswrry® FobosmdgymdadL 56
2359036M03bsgom, MOl 250ma 9JG03mdol MHobzol bsfowdo (obowgm, Bgdmm, sbMowo_N1) hggb dgdgals
3000om: 01y LsgsGmggumls Lsbgedfonm gbgdols ogOmwwo 33mdol LsgMmboligsh ©sggols s Jagybols
GOBOMWOo  BHMBLBMHI>g0o0L  MIBE0IZ36gmmzabglo  s8mEsbgdol  Abs®EsFgmol  JoBBom  sdEozmdOm
©3Lsggdbgdgmo  ,3o8OMo  3MAsBoBatoolbsy s  gedmmgmomo  obyzolBogol  Labfagmm
0005600 gdolsdo  obsmegdols s dggbogmgdols LodobolGHMmmL dglsdsdolo Mfygdgdols FbMOEE o6
3990033905 LomBam LEbyEdFogm-30BEMdMO30 TbsMFIHOMNO ©TIMI0PIDIMEGDS, 56 SGOL 3sdmGogbwywo
3989MbEgl 53 sdE0zmdom Eslisbryamo dg@o 36083b69emgsbo doBbol dowfiggs. - sbv), dodobstg Herol
sbofhgoldo 3hgMom M5 5TsL, B3zgh s80bsE s bl IMFINbgdmwbo 30ysgom s oMM, GMI OHMYMO3
05@™bo dobobBHMo, sLggg, LsdobolBHMML Fqlodsdolo LsdbobwMgdo ToduodoEryMms bgwls 8gfiymdgb JoGmmwo
5 583bsBMMO 9bgdoL 308N 330MT0L LogMMbOLYD s330L FoBBom oblobmM0gwgdger JdgwadgdUL.
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https://edurank.org/cs/computational-linguistics/
https://edurank.org/cs/computational-linguistics/
https://dhn.utoronto.ca/resources/dh-programs-directory/

directory/ 30ls3560BY 5MBGOME0 BHMOMbEML Mboggdlo@gEHol 399-239M0 Lobgwfitmgdoom

»3P0H03™o  30x8MmMwo  3mdsbodstymo  06030sG03900%, ooz 363w  0dgdbgds
Lbgoolbgs GHo30L 396sMGmo s 99960030 Lologerm Lsmbogzgdlodgdm 3MHMyMs39do

GOBOME 313560 9M0530.
51939, B39bmzol 360d3bgemgsbo oym https://armacad.info/discipline/digital-humanities
doLsdosOrNBg  9OLYOIMEO  390-239M0  ILIBYGdOM »3300030L5 o Lfogerol

99L53¢gdeMdgd0 0RO 319sboBHsM0sdo“ s, spMgmgg, https://www.aclweb.org/portal/
doLsFoONDY  9MLYdWMWO  390-3930O  EsLILYGdOM  ,350MMZEO0MO  Mob3z0LEOIOL
sbm305309.¢

39Ms 53ols, J0bg35 0dols, MM Jggdmom FosMdmygboos Bzgbo 3HMYMmsTol
dbmemE M59mgbodg Abasglo 3MHMYMHTs, Los3oMbol 33argzolol B39b 3LoMYJOCMBVOM
06@90b9gBH0m oo §300Mmdso B396m30L LsFoMm Fys®Or™mgdom s 39930l 2s6353wmdsTo
3LH93MdEOm FOBROYIE 3199560EHM0LS S ROTMMZX0MO Wobya30L3H035d0 ALMBOML
bbgoolbgs  b039MLoGHYEH90d0 sOLYGdME Z0MMYdIL, o3, 3bOOs, dogH  opls0p0
15300bMB 53538060930 BsdMMBom [oMTMPYgboo Hg39d0L gob300569d5d0. 5Tg3565¢:

1. https://www.uni-trier.de/en/university/about-trier-university dols8sO»bg 09936905 GHMogMHob

16039MLOGHYGHOL 399-339600.% 55D, https://www.uni-trier.de/en/universitaet/fachbereiche-
faecher/fachbereich-ii/faecher/computational-linguistics-and-digital-humanities/home
doLsdsOrNBY M0 BHO0gMHOL 16039OLOEIGOL J9TMNZWOMO Woby30LEH030Ls s F0TBOHYIO
3199560@ 5600l ©935MFHo396G0L  390-23900, Losi oLobo §9m9b: LBdmmwm 10 figrols
396053mdsdo  0bxmGdsgommwo  BHgdbmwmaogdol  LiMonds 963005609053  gsbs3oMmmds
93 YGONO0 (3WOEIBIV0  JMZIWEEOYHO 3bmgMIdoL Yggws LgghmBo, Gmdwgdos
50oMLMEIL 053905396 5305600  2o3gbsl  AmBsgoedo.  FBsOs, gu  ,EOBONMEO
930@30s" 903 EIL ©TIZ0EOIONE 535©JFONO FbMZMIBL HMZIOL b HbLIBW.
503505, 3m3309GHIMH o wobagzoldolzols s 0RO 3199560EIM00l ©Y3sMEHTIBGHO
50goMgdls  3sgdoMl  BHMoghol  Mboggdlodgddo 3w8sbodstmm s  3mIZoEHge e
3936090909880 3090bstyg GMsoEorE 3369390l dmGol*“.2

0939, 390-33960L 356% 3965 FboGgls 456mo3L9dE ML ILLIbggdom ,d080bsMYy
Lsbfogaom  36ma®msd9d0“ (,Current teaching programme®) 9o39ogo00d  https:/www.uni-
trier.de/fileadmin/fb2/LDV/CL/Webseite/LV-552022.pdf dolodsmm by 5MLYdMOo

B GHegnoz 030006 0bobo s33mdgh, b sMOL ,obowasBMEs Mboggdlodgdo 3gMdsbools vdzgamgls
Jogogdo®. - 50 8gbodgzbol o BoMmM3zolL Bobgbo olLos, GMI FIINMNIWODO WObR30LEH0IS ©S FOBOWYWO
3m3560@GHs6m0s 0y F9HY30egds, MMam®3 gl B39b 4306 GMT ogml Bg9bl «bogzgOLOE EHT0 s MMM gb
90 5bseasbM©s MbBogzgMLOEHYE 05, w0gH 0830505 0d9dbgds.

2 9003500 dobgbo 0dols, MM bogg®Lo@gBol Mgddmmo s MgJB™MsGo LOMwo MFgOL dbsML
»60390LboGYBHT0  ,E30BOMWOo  3993560FEHIM00Ls S FIMMIoMO  oba30LEH0IOLE  Lolfogarm  3GMyMsdol
©503dbgdsl, LmGg gLss! - 96v9, Bggbis bmd, godmdobstg Bzgbo Bgdmom dodmbowrymo d0Bbgd0©Lb,

33OWMdM bosOMzgEml F9gdbozn® Mboggdlodg®do ,3wdsbo@sre s JMI3onEgdmer 9gEboghgdgddo
00000065609 BHMsoEover 336293938 MmOl bool go@adols s 990l TgEIRO® 339305300 2STMMZEOM
@©06930L3035L5 s 30BOHWE 31ToboBEHM05d0 3MH0DE03YE oo BHO30L Lolifogwrm-Lsdg3bogmm 3HmiEglgdol
56935l 939460l 3083HYIO  BHMIBLBMTs300Ls S JsOMMEO s sxgbsbBMMO gbgdol FoBROMEo 33c0Mmdol
LoOMbOLA o330l FoBBYdOm, o3, BE0BMBT0, JoMIMwwo ©s sx8bsbWGmo 9bMmdMOZ-3MWEMOMEO
00©96GHMdJOOL (330U, F9bsPBbgdOLS s YobgoMaMgdol oBbYdL vm353d0Mgds.
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https://dhn.utoronto.ca/resources/dh-programs-directory/
https://armacad.info/discipline/digital-humanities
https://www.aclweb.org/portal/
https://www.uni-trier.de/en/university/about-trier-university
https://www.uni-trier.de/en/universitaet/fachbereiche-faecher/fachbereich-ii/faecher/computational-linguistics-and-digital-humanities/home
https://www.uni-trier.de/en/universitaet/fachbereiche-faecher/fachbereich-ii/faecher/computational-linguistics-and-digital-humanities/home
https://www.uni-trier.de/fileadmin/fb2/LDV/CL/Webseite/LV-SS2022.pdf
https://www.uni-trier.de/fileadmin/fb2/LDV/CL/Webseite/LV-SS2022.pdf

30309G9OM0 wobazoLGo3oLs s 30BONo 3935603M00L ©Y35METIBEHOL Lologwrm
3OM6535%Yg, HMIGEoE 0deg3s 353503600l boMolbl gbol, Ggdbmamyogdols s dgool
8035MmIgdom, M3 d30M9E #obazdiEmdowmo s 93009 296Lb3s390mo  Ilsbywgdss
GOBOo 31356GH0M00LS s PoFMMZE0mMO obya30LEH030Ls s, Tgbodsdolo, gl baGolbo
3960339 ho  3bsdMGds 0535300l bsMoLbbmsb  30xzMWwo  31FsbGHoMosls o
390mm3om  obagzol@ozsdo. - 08580, GmId gl bsdzows Slgs, 35MfIMbgdL 53
150535¢036MM 3OMYGM5ToL J399mo HoMmdmygbowo Lolifogwm Logbgdo:

1.

10.

11.

12.

13.

byem3bmo 0bEggd@ol o 2odmmzwomo oba30LEozol 3sdmygbgdgdo -
9309, 2 bo., Logowgdem (Anwendungen der Kiinstlichen Intelligenz und
Computerlinguis - Vorlesung, 2 Std., Pflichtveranstaltung);

GoBOMwo  379560@sOMmo 3936096090930l dglsgsero - @9gdgos, 2 Lo,
bogoergdeem (Einfilhrung in die Digital Humanities - Vorlesung, 2 Std.,
Pflichtveranstaltung);

A99bGHoL, 900y S (3oL sEMOOMTJO0 s IMbs3gdms LEGHMMIEGHMOIdO -
©9d309, 2 boo., Bogswgdyerm (Algorithmen und Datenstrukturen fiir Text, Medien
und Wissen — Vorlesung, 2 Std., Pflichtveranstaltung);

A99bGHOL, Igools S (3MPHOL SEPMOOMTJd0 S IMbs3gdms LBEGHMMIEGHOIdO -
36543030, 1 bo., bogswgdmwwm (Algorithmen und Datenstrukturen fiir Text,
Medien und Wissen-Ubung, 2 Std., Pflichtveranstaltung);

36560953000 BoobRM®Is30m LoLEBIYdO - 9dEos, 2 Lm., Lo35W YOI M
(Nichtrelationale Informationssysteme - Vorlesung, 2 Std., Pflichtveranstaltung);

36509300 Lsobgm®mdszom  LobGHgdgdo - 3ModBHozmwo, 2 Lo,
b535¢w©gdwee  (Nichtrelationale Informationssysteme - Ubung, 2 Std.,
Pflichtveranstaltung);

UEGHOGHOLEHO03OL Log3mdzargdo: bEsEHOLE03S I+ II - W9d30s, 4 L., LoygswgdMEM
(Grundziige der Statistik: Statistik I + II - Vorlesung, 4 Std., Pflichtveranstaltung);
LAOGOLEHO30L  Lyxgmdzwgdo: LEs@Gob@ozs I + II - 36sd@oznwo, 2 Lo,
LogoEdMem (Grundziige der Statistik: Statistik I + II - Ubung, 2 Std.,
Pflichtveranstaltung);

01693030 gboli oddogqds: LogmAd3zgdo - gd30s, 2 bm., BsgsewrgdEMm
(Natural Language Processing: Grundlagen - Vorlesung, 2 Std., Pflichtveranstaltung);
06906030 9bols 3MTo390s: LRIz gdO - 360gdEH03ME00, 2 Lo., LE35WYOEI™
(Natural Language Processing: Grundlagen - Ubung, 2 Std., Pflichtveranstaltung);
9MEGH00MmEOmo 9905 08OV 3mbGHgdudHdo - wgdgos, 2 Lo,
bo35gdeem (Multimodale Medien in digitalen Kontexten - Vorlesung, 2 Std.,,
Pflichtveranstaltung);

31 EGH03MmEOH0 3900 30RO 3mbE9JuE0 - bgdobsMo, 2 Lom., 3 X3RS,
bogorgdem (Multimodale Medien in digitalen Kontexten - Seminar, 2 Std., in 3
Gruppen, Pflichtveranstaltung);

99396HONWO WMY03d - WYI30d, 2 L., L3I, 965, (Hgbmermyogdo,
990000l by m3b9d0l 3535300l boolbolomgzgol bgwwmgbm® 0b@gwgd@ls o
399mm3om woby3z0LE035%g 9J39bGH0Md0m (Elementare Logik - Vorlesung, 2
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14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

Std., Pflichtveranstaltung im BA-Studiengang Sprache, Technologie, Medien mit den
Schwerpunkten Kiinstliche Intelligenz und Computerlinguistik);

99996GHOMWo  wmy03s - 3M5JBH03MNwo, 2 Lo, bogsw@gdmwm, 9bs,
A996memy0900, 3900l bgrmgbgdol ds35¢e3M0l bamolbobsmgols bgwmgbx®
06®9wadBLS s 9FMMZom oby3z0LE035Bg 9J39bGH0Mgd0m (Elementare Logik
- Ubung, 2 Std., Pflichtveranstaltung im BA-Studiengang Sprache, Technologie, Medien
mit den Schwerpunkten Kiinstliche Intelligenz und Computerlinguistik);

RMOI>OHO 96900 s 93GMT5BHJO0 - Wgd309, 2 L., bLygsw oM (Automaten
und Formale Sprachen - Vorlesung, 2 Std., Pflichtveranstaltung);

OISO 96930 O 93BHMT9BHJ00 - 3M9dBH03Mw0, 2 bo., Bsg5¢9gdI™m
(Automaten und Formale Sprachen - Ubung, 2 Std., Pflichtveranstaltung);

36Mm9dBHoL  Bgdoboso - BsdmMol  LgdgbEGeol 3MmgdEHol Lgdobsto, 2 L.,
bog39gdmem, (Projektseminar - Projektseminar, 2 Std., Pflichtveranstaltung);
369dGob BYdobsMOL 36543030 - BHTNEMOL LgdgbBHMoL 3ModG03Mwo, 2 L.,
U535 9dem Ubung zu Projektseminar - Ubung, 2 Std., Pflichtveranstaltung);
36Mm9dGHob bgdobos®o - Bogbmwol bydgbG®mol 3MHmgd@ol Lgdobsto, 2 Lo.,
Logogdm, (Projektseminar - Projektseminar, 2 Std., Pflichtveranstaltung);
36299 EGob Lgdobstol 36gdE03wo - BoRbLIol bgdgbBHMol 3GMod@o3wmwo, 2 o,
B535¢©gdw9ee (Ubung zu Projektseminar - Ubung, 2 Std., Pflichtveranstaltung);
9P GHONLO @MY03> - @I3oss 2 Lo, 15BN, 30I30YHIOYLO
©0bg30LEGH030L bgemgbgdol 3535¢eg3m0Ol baMolbobomgol (Elementare Logik -
Vorlesung, 2 Std., Pflichtveranstaltung im BA-Studiengang Computerlinguistik);
999963oMo wmy030L 3MgGH03IWOo - 3M5JGH03IW0, 2 bm., 30330 IOHIwOo
@06330L3030L bgem3zbgdol Bo35ea3m0l bs®olbolsmgol (Ubung zu Elementare
Logik - Ubung, 2 Std., Pflichtveranstaltung im BA-Studiengang Computerlinguistik);
016906030 9bols sMBo3905 - 9d3os, 2 Lo, Ls35eEIOIE™M  LHTooLEHOMM
360530l M30L d9690M030 9Bl ©sdMdsg9dsdo - Natural Language Processing -
Vorlesung, 2 Std., Compulsory course Masters Degree study programme NLP
016936030 9ol FMT53905 - 3659BH030I0, 1 Lo, Loz EJdIM L5ToOLEHMM
3OMaM5dolom30L dbgdMm030 gbols 38390580 (Natural Language Processing -
Vorlesung, 1 Std., Compulsory course Masters Degree study programme NLP
016936030 960l s3doz900lL BH9bIb30gd0 - Lgdobs®o, 2 Lo, BsgsewrgdEMm
L53oOLEHMM 3OMYMHTOLIMZOL 0bgdMH0Z30 9bol sddsg39gdsdo (Trends in Natural
Language Processing - Seminar, 2 Std., Compulsory course Masters Degree study
programme NLP);

390635390990 93900 3H9JLEGHWIOO R5TMMZEGdOLS s 900l F936096M909dT0 #1
19306560, 2 LssmO, Lo35EYOMEIM BsdsOLEBHMM 3OHMYMTOLIMZ0L 396gdMOZ30
960l 5385390580 (Advanced Topics in Computational Text and Media Science #1
Seminar, 2 hours, Compulsory course Masters Degree study programme NLP);
3906035390990 099900 3H9JLEGHWIO0 25TMMZdOLS s 900l F936096M909dd0 #1
19306560, 2 Bosm0, L35 YOMEEM LToZOLEHMM FOIMYMSAOBsMZ0L ¥969dMH030
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960l 5385390580 (Advanced Topics in Computational Text and Media Science #1
Seminar, 2 hours, Compulsory course Masters Degree study programme NLP);

28. 33930000 3330990, 30330900, 2 Bsdm0, 45FMM3E0mM0 wobyzolEozol
LEAHMIBEGHIOOLMZ0L doMomso Lobjogerm,  9bs, G9dbmemyos, dgools s
0693030 969%0L 05399953900 bgwwmgbgdols 9520LEGHMGIMJOOL
LEAMIBEGHIOOLIMZ0L sGBRg30m0 JMOLO.

QB o5 Bgdmom  dodmbowicro  GHMogeol  MbogzgmlodgdHol  3m330mEgM o
@0by30LGH030L5 O 308OWWO  3MT60EIM00L Y3MEHIBEHOL LOdS3oWH3MM 3OS
965350 dbMH03 LH0bEIMGIM Lsb0odmdm dmgEros bgzgbmgzob.

3960dm, o B396m30L  LsobEBHIMGLMS  IOIMPMIAOL  LsgbmdMoz0  Fgdsgbwngdo,
OIgdlog P390 B39bo F0Bbgd0b 259m0bstg, 3bsos LEWMWsE 396 93009MOgo,
0935 30 3930m35¢0obfiobgdm.

5369039,  9b 3MMYMmsds B39bm30L LoobEHgMglms 0domss, MMA, Mmam®3 9l dobo
LogbMdMm030 FobofigMosb BsbL, TobBy oymbmdom DBgs Lobffogerm Loggbm®By 339
235 oLobgdmos  godmmzwomo  wobyzolEolzol  (obowgm, Bgdmom, 26 3MbdEo),
06906030 9b9gdol s3MTog9d0Ls (obowrgm, Bgdmm, 23, 24, 25 ©s 27 3MbJ@gd0) s gbs,
A9gbmmy0s, 3900l (0bowgm, Bgdmm, 28 3mbJ@o) LsdsgolEBHMmM 3MMA6539d0.%

51939, gb 3OMPETS LsobEGHIMLMs 08omsE, MHMA 3OHMYMBom go0(3gds bgwmzbgdols
053553608 botolbo?  3md30MEGHgOH  wobazolGozsls (obowgm, bgdmm, 21 s 22
399643900) s 9bs, B9dbmermaogdo, 8gosdo (obowgm, Bgdmm, 13 s 14 31bdEgd0).28

5 0d0b dmemEobo, ®md 396 oligom Lbfogwm 3MMyMsdsl 36sbs3m, HMIEOL LogbmdMmoz0 dowg LG
$9335003905 5 45903350909, 3bs0s 56 335d3L o SOEF 33JMbB0s, MY B3gbo 9699 JoMmo s sxgbsbMo
96900 LErmwo GgdbmemaoM®o MHBOHNMB3gEYMmRol B0BBIB0L JodmIobstg B3gbmzol Mog30©sb3g LMywosw
3H5©0 0gm, H™3 39MLo© 396 365bs3w0m LMy 53 JoBbgd0om Imddg Lobfogurm 3MMYMSTsL.

2 JoadsBHmbm 00056, d3@Mbm 39bm, Mmamea BsblL, sbgmo doymdom B3963 Mbws goLoGMYIdEM™.
95900390 Mds80 3ogd3L, MM, HMAMEE BsbL, B3gbo Lods3osgzMM 3MMYMToi3 Bgws LExgbmO®BY MG LodsgolEBHmm
35800 Lo3eol goa®mdgegdol bodmomgdsl Mbos 0dmgmEL, Msbsg 0bg, HMA Fomysb ghoo - bgarmgbgdol,
gty 30 - d93bogHgdol BogolB®mol boMobbl Mbws 0dwgmEgl (AbgggEmdsdo dsd3lb o3y GOZOVICO
3905603 5Mm00Ls S (3913 39FMMZ0MO W0ba30LBH030L LsdogolBHMM 3MMAMTJd0). - 0T3s, gb ol ™Mgdsy,
5Bg3 LOdMEWMM 25050943930 Yds ©IM30IPMYo 0db6gds 0Tsbg, 93w gdm mvy 396s LomboggmlLodgGH™
3390000353050 B3dMmbomzsendo 3md30vE )Mo wobagzobBozol hommgzsl, Moz 303 JOMbg 2obogqdl
bol, MM ghm-gHmo 300390 bsdoxo, Moz h3gb Mbs 25053Ysm, M0l 53 FoBBom dobosmrgdols s
3936096 9d0L 3060LEHMOLOEI0 LdNYMNYOIYEO s 5OYYTIbEHOMYIYo F0oToMmMZ30L ImMdBogds.

77 GOz 3G0a590056 BBl gbgbo 3sdmmzwom @obagzolGH03sdo bgwmgzbgdol dsgolE®ol baGolbl
29839996. gL, ghHo TBOO3Z, A9RGB, M6 FHYMT0bTo Fodmmzwomo WwobyzoLBH0zs 96v9 Asdmmzomo
96536090909, 3963390 4539000 353500 LOGHYZS ,35FMMZWOMO*, MoE 005D Boaz56069dL, GMA Ol 5O
bawwmgbgdol (sbvy art-ols), s®s9g d9EbogMgdol (sbv) science-ob) Boforos, Moysb ILEgWMMHO 96w Megs
0500039 J0Mdgd00 art-o s science-o 0dom 2oblbgs30 s JOHMTbgmOLYsb, HMA science-0 IMZWs©Os, art-o
30 - 36o, dgmeg dbGO3Z 30, 03039 U dg0dEgds s0bLBLL 0dom, MHMT, sbgzg o000 9bv) ILEgEMGMO JoEymdom,
06303035 96 9bomdgbogMgds sMOL GMyMOE 3MTobo@sMmwo, obg 9Ms3wdsbodsmwmo, 3gMmdmE 3o,
050935303MM0 393609609008 IMA0. FoMDEE, 999MH03Z0L  BomgBsBH03®mo  LoBMYIPMIOOL  PIMAMOMO]
Bodmbomgodo gbsmBgbog®madols (Linguistics) 0bgdbos 91F20, Gog 05bsd®mgds 59539 Jo@oswrmado 03B65
0bgdbom FoMdmagbow dbadMogo gbgdol wwmyozsbomsb (Logic of Natural Languages) s 68T50 obgdbom
§960m©qbow 396900030 96980l sdw)dsggdsboeb (Natural Language Processing).

2B 51900 doamdgdom by 00 G90mbz93500 339 MO0 LEdSIIEIZMM boMolbol 53990l 3ModEozom

(@b9390™dsdo d5g3b 35¢39 GOBOE0 3999560EM00LS s (35¢039 BITMNMZLOMO WoBR30LEH0ZOL LodogoroghHm
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http://www.ams.org/mathscinet/msc/msc2010.html?t=91F20&btn=Current
http://www.ams.org/mathscinet/msc/msc2010.html?t=03B65&btn=Current
https://mathscinet.ams.org/mathscinet/msc/msc2010.html?t=68T50&btn=Current

2.  https://www.uni-heidelberg.de/en/study/all-subjects/computational-linguistics/computational-
linguistics-bachelor-100 dobsdsGmmBg 0d90690s 350009wd6MR0L MB03gOLOEIGHOL Msbsdgcm™M3Y
96900L 35399 E9GHDY sOLYOMEO FoFMMZEOMO 0bY30LEH0IOL LIS SZOM FOMAEMSTS.

390-23960©0L  obsbdo 3500093 gORoL  Mb039MLOGIGOL  QedMmmM3OmO
@06330LEH030L LSO IZOM  3OIMYMTs 0degzs bgumgbadol 3535530l bsGOLLL o
903536 9999 LolHogwrm 19gdgdL: 1. 3mB30ME Mo 8936096905 S 3OMYMHT0MGdS; 2. 9bols
RMOISWNOHO S BEOGHOLEH03OO0 TMEIX0MHGIOL MYMOOMO S JI30M0E0 BsBwIA3EGd0;
3. samMHomdgdo  Qsdmmzom  gbsmTg3bogMgdsdo:  mgmGomwo s  Qsdmygbgdomo
39003 0mM0 obg30LEH030L LoLsgmdzem byzombgdo.

0439, 390-3390©bY, obobo §gMgb: ,00vbgsgs 0dols, GMI  3MI3oWGHIOMEO
d93b0gMgds, Bs0gds®ozd s obazolB03zs FoMdmsagbl gsdmmgmomo wobygzoliogol
0gmMome bsxwmdggel, Lsbfsgwrm 3GMmy™msds doMOMIEI® 5J390GH0MIIMMmOoSs obyzolEmmo
90655MLgdol  ©5F59853909em0 @S5  35035B3eoBYdYo SEyMMOomIgdols  3gddbsby.
3950MmM3moM0  0ba30LEBH0IOL MYMOOMEO S 3MsdBozMwo gugdghdgdo 2sbvymaEs
56056 5353006 9dyembo, 50056 0YINOHOYEO bggzgd0 Lsboggydgenme
295035¢00b{j0698990005 g39mlisggbgdems 3styolio 3OHma™Mmsdgdols d93w9d539d0LSL s, 589bs,
0gmMo0obs s 3MogE030L gb LoddOMDBO 38MMZE00 oby30LE03IL boobgobMem d936ogMgdols
bolosol  3603gdL.  s8mmzwomo  obagzolBozol  Mdsmm  doBsbos  obyzolGdo
3¢ mMH0m39d0L dg8w935390s. 5dMmmMZomo JosmdgEboghgdo 3mb3MgEMEo gdbmemmyom®o
09009306  doLomfigzs Jdbosh MmameE LESEGHOLEHIMG ImEIEgdL, sbg3g 9odsMMs396
bymgzbay®o  0bEgumgdBol  9gomegdl.  Lfjsgams, 33wg3s ©s 0bmgzsgos  sdmmgeromo
9650093609600l 053500 Lsdmdsm 3MA3Mm6963Hd0s.“ - 350gEdYMFOL  b03gOLOEGYGHOL
056589000M39 96900L 53539 FHYEHOL gb bg3s 59 080EHMA 8MdYs3L, ™A ob B39bm3z0L Loglbgdom
doL5©gd0 S ®0mMJdol LEOWMESE FoLSBOIMGOYOS.

595Lm5b,  2oLBgd0s 0bOE, MM 9 BOIMEWBHIHOL by MBsgM™M3g  9bgdoL
R937AHIGHOL  2odmmM3E0m0  oba30LEH030L U BsdS3IWH3MM  3OMAMSTS  0dEg3s 96
3936096930l B535¢036M0L, 5599 bgrrm3zbgdol 353530l botolbL.? mvd3s, 0039 9u,
B30bm30l, 563 FoLogdos @S 9OFE FOLOBOIMGdGO, M5YD, Mmam®E Bsbl, B39b, Bzgbo
Lo6039MLOGHIGH™M  3OMPMsTom, MbEs  Po33JM,  30M39WO  35M05bGH0,  Fg3bogMgdoms
0535093600l boolbo 30830 33560@M0sLs S odmmzeom oba30LE035d0, gmeMy
39005630,  d9bogMgdoms  B535¢53M0L  bodolbo  godmmzgwrom  wobygzolbEozsdo o
b9 36900l 8535¢003600L boolbo 30536:x 393560¢3)960r05d0.%

bo®olbbgdo) b396¢ bs 30LsMRGIWM™. - MFEs, AsgLE BYIMsbodbmwols, gl Ol Mgdss, MIBYE LodmErmm
23905%Y39GH0gds ©odM30gdo 0g6gds 0dsbg, 9930w gdm mvg 396Ms LobogzgMLoE GHM 3Z9W0GB0ISF0SMS
B58mbsm3500d0 3m3304GIOI0 0ba30LE030L BM™MIZL, M3 303 JOMbI ologgdl bEol, MM gho-gemo
306390 65dox0, M55 B396 vb©s 3903 Pm, 560L 59 BoHBbom gobsmeErgdolis s 3g3boghgdol doboliBmobowdo
LB MGIMO S 3MYFIBEH0MYIOMEo F0TsOMZOL FMIBIYDS.

2 53 bLygzombbg B3969990 FMLEBOGOGOO Fo8MmMJdmEos Bgdmo dmagdne 25-9 9960836530.

30 Pgdmom, 26-9 9960036580, 309M©O, HMI ,,OHMaMGE BBL, sLgmo BoEymIgdod 36w MMO 15sdSIIWSZH™
bs@olbbols  g539d0L  3MsgdEozom (Abgzgermdsdo dsdglb 393y oBRONIMOo  31BsBoGoMools @S  (35en39
2990003000 0ba30L3H030L Lsds3owrsgMem bsdolbgdo) Bggba MBbs 30LsMYIPP M. “ sbans 30, 08539 LagoMbmsb
5353806900, JsOHMGIMEs© Joz0h693 03sL, OHMI EILORAEgdgO 3OMAMT0m #50(39dmEgL IgEbogMgdsms
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535Lm9b, 350009WdYHROL Mb039gOLOEIEOL M9bsTYEM™Zg 96930l G539 EYEHOL BgImom
boBolidoyen 390-239M© %Y, 396dm 30 https://www.cl.uni-
heidelberg.de/programofstudy/ba/downloads/BA Modulhandbuch.pdf  9obsdsGmnbg  0dgdbgds

350009w396M0L  6039MLOGHYBHOL  Mbsdgm™M3g  96gdoL  BI3MWEIGHOL  JITMPOZWODO
0b330LG030L Il Bobgeddmgsbgwrm  ©M3mdgb@o. 53 44 93900560 3y
©™379963H00 (oMM 960005 25MmmM3w0m0 Woby3z0L3 030l 08 6 LgdglBHMosbo Lolifogwrm
3OMaM590L  LOMEo  s0fgMs, MmIgwos  LEAMIBGHIOL  60FdL  100%/75%/50%/25%
b9em3b9d0l d535536M-0L badolbl.
535L56, 59 M3TI6EOL 24-42 439M:9dDY FIPIMOE0s ROTMMZLO0O oba30LE030L
L50535¢0936MM 3OHMYM5ToL Lolifogwrm Logbgdo. J39dmom dm3ergo HoMdmgsagbod dson:
(I). 9ol S©FgOoMmds:
1. 298033000 oba30LEH030L LsdSBOLM dMEYICgdO:
1. Introduction to Computational Linguistics = dgbogoero  450mMZOm
0by30LE035d0, 1 bgdglB®o, 6 30900 0;
2. Formal Foundations of Computational Linguistics: Mathematical and Logical

Foundations = 9o8mm3womo oby30LEH030L  FmOIsMo  bogwdzwgdo:
0509350371600 5 My03496M0 LHKRd3wgd0, 1-2 bgdglEB®o, 12 3090 EG)0;

3. Formal Foundations for Computational Linguistics: Mathematical Foundations =
399mm3omo  woby30LGHo3ol  BMOIsOHO LRIz gdo:  F509doEH03NOO
L53d3900, 3 bYdgbB®O0, 6 39O GEO;

4. Formal Foundations for Computational Linguistics: Logical Foundations =
390mm3omo  0baz0LEH030L  BMOIoOHO  LoyMA3zEgdo:  MYO3MMO
Log3mdzagdo, 2 BydgbBMo, 6 3MH9IOEG0;

5. Statistical Methods for Computational Linguistics = 353mm3womo ¢obagzol@ozol
LEGHOGHOLEHO03MMO Fg0MEYO0, 3 bYdglB®o, 6 3MgoGO.

2. 0683353030l LsdsBOLM IMmEEgdo:

1. Introduction to Programming = 9dglogowo 3Gmy®msdoMgdsdo, 1 Lgdgb@®o, 6
3MIQOG0;

2. Advanced Programming for Computational Linguistics = 003539390
3OMYM530M9dS 459300 woby3z0L3030BsmM30L, 2 bYdqlE®o, 6 3MgEOEO.

3. 0ba30L3H030L LYdSBOLM IMELYEgdo:

1. Foundations of Linguistic Analysis = ¢0b230L&M0 565¢00Bol Logwdzwgdo, 1
L9dgLEGco, 4 30900 0;

2. Formal Syntax = gm®dse)Mo Lob@oduo, 2 bgdgbBHMo, 6 390G 0;

3. Formal Semantics = gm®3sr6o bgdsb@ogzs, 3 bydgbBHMo, 6 3MmgoG)o.

4. 2500030000 0bA30LE030L 35d0gMH YO0 FMEMEIOO:

053553M0L boMolbo 30030 31Psbo@oM0sls s Fodmm3wom wobagzobEozsdo. - Bgdo g MmO FMgmds 0dol
6005605, GMI LSJOPLMB  39300MGBOM  LodMmErm™  45)Y39BH0Wgds LogMmm 2sbbxol Fgwgase bs
©oa0bgl.  ™Wd3zs oL, GMI  LodoOmzgwmb  3gdbozmmo  bo3zgHLoGgGHOL  SOBOHEOWO  FOROWWO
3m0s60GHsMm00Ls s A¥IMM3Eomo  gbomdgEbogMgdol  L3gEosolBado  MBOM  BomgdaBoznmo  sbvy
0683063530 3@-Ls0b670bMHM oGHZ0MMZgd0m Wb 093696, 3o Hdobs 3xdsbo@smrmom, Bgdmgzol gbowos.
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1. Core Studies in Computational Linguistics = do®gwmo 33¢93930 450MmMZOm
96503936096M905d0, 3-5 LYdgbB®o, 30 (6 x 5) 309OEGO;

2. Base Studies in Computational Linguistics = bobogwdgerm 33e093900 3odmm3Eom
96503936096 905d0, 4-5 bgdglBHeo, 6 30M90E0;

3. Base Studies in Applied Computational Linguistics = ULobogdgerm  33¢093990
3990g969000 35dMNZWom 9B 3609690500, 4-6 LgdglBHeo, 7 309O0G0;

4. Base Studies in Formal Linguistics = Uobogodgem 330093900 BmGOoey®
96503936096M90580, 4-6 LgdgLBOO, 7 3MJPOOEGO.

5. 06g3mMH353030L A5d09MgdE0 MO UYEO0:

1. Software Project = 36MHmyMsdmwo 36mgddo, 4-5 ULydgbBHdo, 6 ULsdgsbogem
30039¢%96300L 309030 + 4 Bmyso 3md39E 96300l 3OgOEG0;

2. Core Studies in Computer Science = do®gMo 33093900 3Mm33099EJOI
d9(36096M9d580, 3-5 LyAguEBH®o, 8 3090E0;

3. Computerlinguistische Vertiefungsmodule = Computational Linguistic Advanced
Modules = 2580300m0 0ba30LGHO030L J9BIOMMIIMWO FMEYWGdO (Y390s
b9gIGLBHEO).

6. 250MM30m0 0ba30LE03Z0L 45d0gMH GO0 JMEMEYdO:

1. Advanced Studies (Computational Linguistics) = 250096900 33093900
(390mm»30m0 woby30L303s), 5 LYIguBHOO, 8 30:90E0;

2. Advanced Studies (Formal Linguistics) = 3535600090990 3393900 (BmGOoermeo
96503936096M9d5), 5 LydgLEBH®o, 8 3MgOE0;

3. Computational Linguistics Colloquium = gs8mmgwomo 9bsmdgibogmgdols
303309990, 439e0s bgdglE®o, 2 3900 (6 x 2=12 30M900@0).

(IT). LogodmEE™ dMmEMEqdO:

1. BA-Thesis(100%)/BA-Arbeit(75%) = UL53535¢05360M  ©OLIOES305/L5d535¢05360M
Bsdm™do, 6 bydgLBHMo, Bsduodd 12 3090E0;

2. Miindliche Abschlusspriifung(100%)/Oral Exam(75%) = ©535005309d9co bg3o0600
39903005(100%)/%93060 250m(3005(75%), 6 LgdgbE®o, dsgdlodwd 7 3G:90G0;

(IIT). Dm0 3md3939b30900:

1. Ubergreifende Kompetenzen = %mgo@o 3m83930630900, y3ges  Lgdgl@oo,
doJbodnd 10; 30M90@O.

JoedsBHMbm 05356, d5GHMbM 396M, 2odMmM30mO oba30LEH0Z0L gl LdSIOIZMM
36OHMyM53s 09300 0IMMYP00m s LdLHsgm Loabgdom B3z9bm30L LsbodMdmsg 30
390dgds  9300Mmm, 0YI3d, @HOOsS, 08 3MmMgJ300L  Qomzsolobgdom, GMslss B39b
069360350 333560b5bMBL B3960 Bgdmom dodmbogrmeo doBbgdo.

3. https://www.iit.edu/academics/programs/digital-humanities-bs dobsdsMMBY sGOL 0obmoliols
A996mmaommo  0bLEGHOGMEHOL  390-339060, LSSE  9MOL  308MMEo  3MTsbo@sMools
Bo0535¢03MM 3MHMYMTs, MMIgErog 993609M900L 0535eo3M0L HsGOLLL s60FdL F0TOHW
31995603 5M00d0. 0439 obobo §969b: ,goxOmwo 3mdsbodstos (B93bogmgdols ds3sesgMo):
3OBOwo  3Msbo@s®ools 3OmaMsds - gl Mol gho-gMmo J3ggsbsdo dgBo 930dY
5096000 3MYdMEo S50 BsdSIOXSZMM 3BMYMmITJO0EIB - 033eg3L Ml 60dbsgl ogm
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500530560, GMEILSE FoBOMWOo G9dbmemyogdo sLgo dwoghH do3egbsls sbgbgb Bgz9b
3bM3M985%9.“ - 0BOWwo  3MTobo@sM00L gl LsdsZIWIgMM  3MMAMSTs  AMZsIbEOZ
LS0BEHYOGLMS B3gbm30U:

5 BoBoLslidgos ol, GMI 30RO 3993560EIM00L gl LEdSIOEZMM 3OMYEST,
HMPMO0 3OMYM59)003, OMYMOF 09350 0bobo 53dMdYB, 9o oMy MIM©IbMmdom MOl
939956580, dmddggdl 0eobmoliol &gdbmemyome o0bbGo@wWEdo 649 56 33sbo@scryeo
5b6vg art-ol;, 56599 905390560@sOr™ME0 b4y science-ol J0FSODVIEGOOM, M5(5:

9o dbM0g, B39bo Mds Mfdgbom, dmsgzsm0 B0BgHBos om0 Bgdmm bsbsldmeo 0d
0gdoby, O™ SbgMO LB H3OM 3OIMAMSTYO0 9BO© F30MY CoMPYbMdOm s®OL J399sbsdo,
5096, OMAMO3 330935953 330P39065 O OMYMEF 55l 3OMYMHTOL IBOILYEGdOL IMA0353
33390B5bMdL, oo MIgEHILMdom (308OWEO  39FIBOEHIMO0L  LodSJOEZMM  3MIMYMSTIO0
dmddggdl art-ob o6 393sbo@ecmools  Lambogzgdlodgdm LgddHm®do 9bsmdgiboghgdols
803500 gd0om Imgdg LobHogwrm ©g3s0EHsd96E OB SLMEF0MYOMEO Lobom s, HMYME3
09bo, obobo gsli3g896 bgarmzbgdols 3535360l boGolbl;

dgmeg dbMogz, 03039 b ©o, 9xMYM3g, Ls3MbBY  0wWobmoliol  obLEGHOEGMEHOL
A996mmaom@mo bggs 960l dmogsmo d0BgBo 0doby, MmI 30xOmMwo 39dsbodsmool gl
Bod35s3MM 3MHMYMsds 0derg3s 993bogmgdoms 3535¢63MOL boMolbl, Go3 30093 MBO™
33560 3dx690L, ™A B39b6L doge LogoMmzgeml 9d60396 bogzgMLboGgGHTdo ©aLsgwydbgdgero
3OgBOWMWO 3999560@M00LS s FoTMMNZW0mMO W0bA30LEHOI0L BodI3oW3MM 3MIMYMHTs b
0d9mEgb 3936096M900L 3535¢53MOL BsMOLBL F0TROI 3999560FHIM0LS S QOTMNZLOM
©0by30L¢03590;

dgbodg dbGO3, 02039 b ©d, 93MYJN3g, YM39wo39 Bgdmm 339 S0bodbMEO,
3356396900, HMI LogoON3gmL E9gdbo3MO MbogzgMLloEgBdo 308OWWOo 3993560EHsM00LS s
39903 om0 woba30LG030L Bsd35s3MM 3OHMYMToL RABIdOLLL B396 B35 BbGO]
Mbs 30L5MYIOW M 0w0bMmoboL Fgdbmemaomo 0bLEHOEMEHOL 0BOMEo 39356o@sMool
59 B50535¢093MM 3MHMYMHTOm.

5093956500, http://bulletin.iit.edu/undergraduate/colleges/science-letters/humanities/bs-
digital-humanities/#samplecurriculumtext 3obs8sG:MBY 0d90bgds 0obmoliol #gdbmemyommo
0bLGOGMAHOL 3936096093505 0535¢0536M0L  30BONO  3mBsboGsMmooL 3HMYMdol OO
Logbmd®0gz0  d59, M®MIgroi3 J3gdmm  Im3gdwo  bMowo_N2-ob  99dz9mdom  SMHOb
§o63mygboro s HMIgeos, Bgdmmazg 339 bsByoldEgd0Ib 49dmdobatyg, h3gbmgols
d9@o 9609369wm3z560s:

0obmoliols ¢gdbmmwmaom®o 0bbGo@m@olb 8936096935005 8535ogcMm0oL (30BOWO 319356000l 3OMYMSTs

1 fgo

1 bgdgbBHo 3690030 | 2 bgdgb@®o 3690030

9903500 3Mxgl0530 3 | 3ogvwo fgms = COM 201 3

3OBOMo 3M@Ewes = HUM 208 3 | mdogdd by ™6096¢0Mgdwo 2
36maMsdoMmqds II=CS 116

0509353 03MM5© 5BMHM3b9ds = 3 | bmgoserm®o d93b0gHhgdgdo s®bhgzomo 3

MATH 130

®009dHbg 06096&0MgdMwo 2 | 3199560 sermemo sb bm30sEvGHO 3

36O maM806qds I= CS 115 093609690900 sG:Bg3000

0530950 SMBg30m0 3 | ®930bxz3sewo sGBgz0mOo 3
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http://bulletin.iit.edu/search/?P=COM%20201
http://bulletin.iit.edu/search/?P=HUM%20208
http://bulletin.iit.edu/search/?P=CS%20116
http://bulletin.iit.edu/search/?P=MATH%20130
http://bulletin.iit.edu/search/?P=CS%20115

3mdsbo@Gotamo  893bogmgdgdol  dg-200 3
L3gbYHOL 3OLO
14 17
2 oo
1 bgAgbBH©O 3690030 | 2 bydgb@®o 3690030
d9bogoo  domEmy0sdo=BIOL 105 & 4 | 390 53¢035300L 893w9doggds = COM 331 3
bmYyo©0 00MEMYo0l
@odMM5GHMO05=BIOL 109
UGobsdGHIObY  ©oxgmdbgdmwo 390 3 | 308OWWO sdMmOsGm&mos = HIST 355 3
©0bsobo = COM 330
99900  31dsbo@omosdo = HUM 380 3 | DHUM UL39305e0%bsools 3mélo 3
(GogOwwo  3xdsbo@s®ool  3g3ergzol
0900 900)
6500330990 3999560EOo 399ObO 3 | 9305350 5OBI300 3
05306 Bsw0o SMBIZ30mO 3 | 9gbogoo 50530560l 4
000mEMmy00d0=BIOL 114 &  5@sd0s60L
00000l sdMEMOBMG0o=BIOL 117
16 16
3 oo
1 bgdglBGo 390030 | 2 gdgb@®o 3690030
sMBgz0m0 dg3609M9ds/0bg0bgm0s (560 3 | IPRO s&Bggomo 1 3
00MEOMY05)
bmaoswmmo 893bogMgdgdo sGBgz0m0 3 | 930850 sGBI30m0 3
(300+)
5309350 5OHBJZ300 3 | bLAHIGOLEGHOZWOO Igmmgoo=MATH 425 3
DHUM b39305¢00Bs300L 3o 3 | DHUM UL39305¢00%Bs300l 3mébo 3
6500330990 3999560EHOo 399OLO 3 | 3500300 39995600 399OLO 3
30560 sMo sGBgzomo (300+) 3
15
4 oo
1 bydgbBHeo 3690030 | 2 bydgb@®o 3M90030
DHUM b39305¢00Bs300l 3membo 3 | DHUM UL39305¢00Bs30ol 3mébo 3
Lo%3539EIG™ s0hg3000 1 3 | LoggszMwEgEH™ s6Bgz0mo 11 3
0530530 SMBg30m0 3 | IPRO s@Bggomo 11 3
bmgosemmo dg3bogmgdgdo sGBgzomo 3 | 39056030 s®Bg300m0 3
(300+)
®530Lv0350 5MHBJZ300 3 | 9305350 sGBI30m0 3
15 15
by BozMmgo@™ Losmgdo: 126
gb®oo_N2

50239605, JodsGHMbm 05356, dd@GM™MbM  356m,  0obmolol  #9dbmemaom®o
0bLEGHOGMGHOL  3oROMEOo  393560FGHM00L 5T BsdS39WO3MM  3OMAMSTOEID  BMOTsEMMHO
035 LsBOOL0M 30039 M0ydo  2oLEB0sMGdJo 43946905 0l, MM 3OMAMSTS F0ROIE
3905603500580 0derg3s 893b0gM9gdol 3535005360l bo®olbl.

51939, 29M339Mhow ogOWMWwo 3msboGsMmool gl 3MmaMads B39b ©oa39bTocgds
LoLHog3Em-LsabmdM030 B5OMSE. 09939, B9, B39b B39b0 0BBEYdOL 964 Js®mmero o
s3x3bsBMMo  gbol  LEMWOo  BHgdbmwmyonMo  MHBOMB3gYMmRol  FoBBYdOL  Tglsdsdolo
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LogbmdMm0g30 dog “bs A3Jmbgl, o3, olgy 3009MEIP®, 39M3EIOMo  Lbgs  AuasgLo
1596039MOLOGHIG™ LB JHEISZOM 3OMYMSTOL LbMdMOZ oIl b 3gMH Wsgdmbzg3s.

5023905, 0099b9go350  HBgmEbodbmeols,  J3gdmo  dmy39sgl 3093 M9d9body
Lo0bBHIMBYBHM FoLodsmmo B3zgbmM30L LsobEHgMglm Eow3g RO 3MTsbo@sMools s
3939 399300 W0by30LEH030L BsdS3IWS3MM 3MIMYMTYO0LS.3! gligbos:

1. https://www.helsinki.fi/fen 90obsds®nBg sMOL  3gabobzol wboggdlodgBHol 390-
33960 @o0. o9 https://www.helsinki.fi/en/faculty-arts/research/disciplines/digital-humanities

doLodsMNDBY 9OOL bgerm3zbgdol Bo3WEHIBHOL 30860V 3MTsbodosMool dodsmrmeEgds,
mdgwoi dmoiEogl 9bmdMm0g 39dbmermaogdls  (0d9dbgds https://www.helsinki.fi/en/faculty-
arts/research/disciplines/digital-humanities/language-technology dols3sG0%g). s obobo {gegb:
»300dM030 39dbmemaos, sMY 36MdOWO GMYMOE 353MmMZ3Eomo Woby3z0LE03s, MOl
39 GHooLEo3eobs@mmo bgghm, Mmdgmog Lsgmmdl Ggdbozm® obbEmmagbdgdls s
3900m@EdL, MHMIgEms 09993gmdomsEg 5530560l gbs - LogrsdsMsgm s fgMowmdomo -
090d¢gds  bGOMIGHOHoMgdMo ogml 3ma3omEghgdol dogh ©sdM8sggds BmMIsdo.
960036030 ¢9dbmemy0gdol 353mygbgdol 36mdoo LggMhmgdos AsHGMEHgMol s yMsds@ozol
533M3sBHv®o 898mfjdgds, s15g39 393Y39wgd0L 53BHMTsBHYYMO 59mEbMdS*. - Jobgsgzs 0doby,
Omd 59om, 5J, 96MdM030 F9gdbmemaogdol Asdmygbadol Ebmdowr LggmHmgddo Mo 5dzom
OB GOMWO  53BHMISGHVIO0  MoMRBsbo, gu  BOdSIOZMM  3OMYMTs  Fgwo  MOYO
BodBHMM9o0oL 20dm B39bm30L 06EYMHIL I3 gdEo 56 sGOL. 6w, gbgbo 530MdYE ,,gbmdEMog0
A9J6memyos, 3O 6Mdomo HMAMGOE 90MMNZMon0  0obazoLBH03Y , o3, Fbowos,
B39bm30l, 5615999608369 ™ M(3990)eMdsS, J0IHgs35 0Toby, MM STl 96v) 53 Fomgrmen
b935L 9O3 ©s 3903 39m9bbIgd0o, 00 MdGIEM FoBgboL 2sdm, MM gl dsmgmo bggzs
394G MOM03Z 5OLMM00.

2. https://college.indiana.edu/academics/degrees-majors/major-guides/computational-linguistics-

bs.html#:":text=The%20Bachelor%200f%20Sciences%20degree,linguistic%20data%20based%200n%20theo
ry 80LsdsGmBg 03906905 060056 Mb03gOLOEIEHOL bgermzbgdols s dg3bogMgdols 3mergxol

3993w omo  0b30LBH0Z0L  Lods3oWs3MM  3OHMYMsBs, MMIJE0E 0dw 3s FOTMMNIO
96503936096905d0 d93D0gMHgdIMs B535¢3M0L baMoLbL. 0939, 390-2390©DY, obobo §gc9b:
»OM9LS3 34396 00gdm d93609MHgBOL B539¢s3MOL baMolbL gsdmmzmom gbsmdgsbogMgdsdo,
07396 gL 04gbgdm LsobEHghglim 0bEIMEOLEO3EobstHmmo Lgghmls dmfjobsgg doxbsby,
(3903 03303l 3m330vYBHIMJIOL 58mygbgdel 5¢0s30560l gbols GgdliBgdol sdw)dsggdols
@5 s®3mgdol Ls30mbgddo. BO3MWAHIGHOL 9b50893b0gMgdol ©Y3sMEHAGbGHOL (j93¢gdas
3900005398 gl 3MMaMHds, M90S  HZFoMPIL  WobagzolG Mo  sBsEoBol  33arg3gdo
3M330GgOe 99:360969390056 s s3Mgm39 3mabodr®o 6w dgdg3badomo dgEboggdgdols
Ubgs ©6g00b.“ - gl 0bxm®doz0s B3gbmzol LsobEHyMgbms 03 ™MZswlsbM®obom, GMI

31 Loddg obos, M3 Mo Hgdmdodmbowmo  GMogmhol  boggdbodg@ol  3mddon@gdweo
@0b230LGH030Ls s FOBOMEO  39FsboEHIMO0L  I3MEFHITIBFHOL  Lsds3OWHZOM  3OMYMSTOLS, obgmo bz
150935530 3OMAMTs, Lobgwrom sbg MomMJol FEosbs GMI gdmbggzmogl B396L doge oLsxIbgdqwn
3o8OMwo  3199560FHM00Ls s FoFMMZ0MO  obR30LEH0IOL  LodIZIWOZOHM  FOMPMHTIL, BIJBHMOM0Z SOEG
00d90bgds.

28


https://www.helsinki.fi/en
https://www.helsinki.fi/en/faculty-arts/research/disciplines/digital-humanities
https://www.helsinki.fi/en/faculty-arts/research/disciplines/digital-humanities/language-technology
https://www.helsinki.fi/en/faculty-arts/research/disciplines/digital-humanities/language-technology
https://college.indiana.edu/academics/degrees-majors/major-guides/computational-linguistics-bs.html#:~:text=The%20Bachelor%20of%20Sciences%20degree,linguistic%20data%20based%20on%20theory
https://college.indiana.edu/academics/degrees-majors/major-guides/computational-linguistics-bs.html#:~:text=The%20Bachelor%20of%20Sciences%20degree,linguistic%20data%20based%20on%20theory
https://college.indiana.edu/academics/degrees-majors/major-guides/computational-linguistics-bs.html#:~:text=The%20Bachelor%20of%20Sciences%20degree,linguistic%20data%20based%20on%20theory

9658936096900l ©g3563HsdgbGHoL dogH F9d+9ds3gdemo 3MHMyMsds 0dwrgls ,d93b0gMmgdoL
0535¢053M0oL bsMolbl g5dmmzmom gbsmdgsbogmgdsdo.

3. https://www.khoury.northeastern.edu/programs/bs-computer-scienceenglish/
doLsdsOrNBg  9MOL  dMLGHMOOL  BOOWM-508Mbogzegmol  Mboggdlo@g@ol  Lalifogwom
36OMyM5ds, OMIgoi  0dwgzs  93b0gMgdsms 353530l boolbl 3003309939
8936096MgdsLs s 0baroly®do. 0d3g 399-2390Bg obobo §gcmgb, GM™I ,3md3oMEGHgcrme
393b0gMgdsls s 0bgmoly®mdo dgabogMgdols B335zl 3GMYMsds  3d39bG0MYdMEs
A9JuBHgdols s  3Mmy®msdgdol  gddbol,  0bFHgMm3MgBHOgools s  3Bsgrobols
06¢gMoLE03obmem  30m3glgddg. 0d3gh  03w9ds3gdm  BgJuBgdmb  MBsTgMmM3zg
$9J6mmy0gdby ©oyHEbmdom @s g93moygbgdo 3dsbo@e®vee (3m@bls s MBaMgAL
3633 mmo  3MMdEgdgd0l  goslisFMgEs. LsMOLm  6s3MMAgdol, 3JZegz9d0Ls s
9Ju3960396¢meo Lffsgengdols dglsdergdanmdgdoo domgdvyemo 3sdmEEomgdols 89939mdoom,
053 0530l 5300 303938 XYMBMO 3MIMD03Is30g0Ls s 3MOGHOZMe AbxgEmdgdl, 0d39b
0900960  390mgJdggdommdols  ©s MMM YJNHNMgLYdIEMdOL  MbsMgdl, Msg  ™J396
5390359050  oE MGG 3303900l UsFomm  Fgdbmemmyogdols bosgmazogto
359mygbgdsdo.“ - dombgogs 0d0Ls, M gigbo bsBl »Mligsdgh TbmErm© WO EHIMOGVIOME
331939930  39dbmema0gdol  259mygqbgdsl, 96M5s, DM, (30BOWWOo  3w9dsboEsM0ool
30Bb0s 39dbmemaoqdol dg@ebs yzgams bbgsalbgs Lobols 393sbo@sear dgEbogMgdgddo,
363 U LBSZOE93OM 3OMYM5Bss 39630l 0bGHYMGLL B3 gdwo.

Loddg  oboy, md  https://catalog.northeastern.edu/undergraduate/computer-information-
science/computer-information-science-combined-majors/computer-science-english-bs/#planofstudytext o9,
53 AoLOBsOMDBY, MOl 58 3MIMYMSTOL LoabmdMoz0 g9gads, GMIWOL Msbsbds Bolifogwrm
36OMyM535d0s  0LYMO  5M53MB0GIOMO  Loghgdo,  OHMymEMoEss: 1. 3m3309E Mo
393509693900L Lsxgydzwgdo; 2. md0gGDY MmMH0gbEH0MIOMWwo oHs0bo; 3. olzMyEwo
LEAHOYIGHMOYO0; 4. SWPMOHO0MTJO0 S FMbs399900 5. IMbs3908™MS WOD0bO; 6 LoobBMMIs30Mm
393609699900l 36006303900; 7. B9duEol GH9dbmmwmyogdo. - g, 080l o395 olobgdom, H™I
060l gbslimsb  sfiy30wgdIEo  2sdMmM3Womo  W0by30LBHO0ZOL 5T BodSJOEISZOM
36HmyM5doL  Lobffogerm doBsbos 0bawolive o Mo@emsdo 303OWE  3H9dbmewmyngdby
©539oMgdMo  330093900L 2963000560935,  B3gbm3z0L  969mAbodzbgrm  GBodBH™mdMmOZ0
939999 MOSs.

4.  https://catalog.buffalo.edu/academicprograms/computational linguistics bs requirements.html

doLsFsONDBY 9MOL dMBIWML Mb03gMLOGHIGHOL 9bsmTgEbogmgdols s 3MB30MEGHYH™MEO
393509699900 s 065069MH00L 356E5TgbEJOOL BxEb0gMGdIMs 3535536l YoTMMZEL0O
9653936096930 360l LsAbMdMOZ0 9905003960900, bem
https://catalog.buffalo.edu/academicprograms/computational linguistics bs.html 8oLsdsGXNBY GOl 53
3006530l J0BbMdMm035  FoMdagbo 439M®0, Loss obobo Fgmgb: ,093609Mgd50s
05355300l g3dmmM3womo 96509360 gMgdol  3MMYMmITs  B339¢3M05GOL B MEabEgdL
5danggls 3go® 3mebsls 9bgdol dglifagamol gbsmdgEboghmryem dgom@gdls s 3MA30E e
3936096929880, GMAWdOE 9430 Y0JE0s 500530560L gbols Bgdbmenmyogdol 56wy gbmdMogo
A9d6memaogdol  Fo®mBsBgdom  godmlisggbgdms, sbiggg ol 0dmgzs  gsdmm3zE0mo
9650393609690l 9gom©gdoL LsgmAzwosb 3mEbaL. gls 3OMmyMs3s 0mbmzl 9bsmdgEbogMgdol
©5  3MmI30vBghymo  Ig3boghgdgdols s 0b67069Mm00l  ©3sGEAI6EGHIOOL  gPMdog

29


https://www.khoury.northeastern.edu/programs/bs-computer-scienceenglish/
https://catalog.northeastern.edu/undergraduate/computer-information-science/computer-information-science-combined-majors/computer-science-english-bs/#planofstudytext
https://catalog.northeastern.edu/undergraduate/computer-information-science/computer-information-science-combined-majors/computer-science-english-bs/#planofstudytext
https://catalog.buffalo.edu/academicprograms/computational_linguistics_bs_requirements.html
https://catalog.buffalo.edu/academicprograms/computational_linguistics_bs.html

Bo6ronremmdsls. gsdmmgmomo 9bsmdgbogtgds  gzgams Lsbol 3GmyMmedmer 33¢035309d3d0
UPGoxgs©  dmoghogds 396900030  gbgdol  ©s3sdMTsggdgee 3omaxMdYLGITIEm
39J6mma0g0Dg LHGIRs© TBstEo Tmmbmzgbgdol 9sdm. 3 3IOMyMsdol  sgAd30LL
3603369em3560 5gd396G0 0gm 085Bg, G@3 LEGHMEIBEHIOL gog3Emm MmMO3g I35 EAgbGHOL
139305¢0bGHYOOL Fogh Fg0535HgdMEo MMmOZY ©YI3sMHBHTIBEHOL 3MOMLgdo. Slig GMA, olbobo
30003096 00539 ULobol 3MEBsLS s BMIBsEIdL  3MA3oGHIOMEe d93boghgdgdls s
9650093609690580 M35 (39W-39¢39 5§30 MOMMYYEo 53 ©Y3MESABEHOL L3gEOIOLEJOL
053-0530560m LgggMmgddo.“

9B 366535 B396m30L BMH0s© LBoobEIMGLM S BOOSE LOLIMYJIWMS Folo 08 of
0o63mygboro Bmas©o bgozom, GMIOL MsbsbTss3 3MMAMTs 0BbA0TsOME0s
0Lgm0 bW RIBOS 139305 OLEHJOOL SVBMEIDY, OMAWIOLIE JOPNOOMMWS© 9Jbgdsm
M35 3mbs 9b53g3bogMgdsls s 3MA30E IO 936096909030, M3, Mmyme s dobsbo,
LEOMEo InEgMEmdom B3963 Mbs 2930B0sOM.32

51939, Qb 3MMEEMds  B3abmz0lL  LEobEBHIMGLMS  sMgm3g oo LogbmdM030
390500396 9d0m, MMIgdog 99 396JG0L sLLHYoldo dmEgdwer FobsdsmmDy 0dgdbgds. gus
37OLgdos: 1. Ggbsgsewo 3mddomEghmer 993boghmgdgddo I; 2. 9glisgsero 3m33oMEge e
d93boghgdsdo II; 3. olgMydmeo LAHOWIGHYOIdo; 4. LobGHgdn®o 3OHMaMms30MmYds; 5.
dmbsgdoms  LEAO®MIGHMOYdo; 6. sEMOOMAPPO s  LoMmEggdo 96 Bosgzao
Lsbogmdzem/lgdobsto; 7. dglogsero  obagoldw®  sbseo®do; 8. obywmolyy®o gbols
LEHOYIBHOS: dyIMmMS LoLBGIs; 9. 06Ol gbol LEHMWIBHMS: 3M5TsBH03s s ¢gduogzs; 10.
dmOxmemaos; 11, Lob@sduo; 12. gmbydozs; 13. gmbmemyos; 14. Lgdsb®ogzs; 15.
3MI30MGHgOmo  obyzoLBols; 16. ®sbsdgtmmgzgg 3m330BgHmemo @mobygoliGogs; 17.
3mgxol  3semzmeao I, 18. 3mangxols 3semzmealso II; 19. 5¢ndsommdol mgm®os sb
899mygbgdomo  semdsmmds; 20. 3m330vBgevyemo  393bogmgdgdols s 0bgobgMools Lsdo
s®Bggomo 3MmLo; 21. 31330993 gOMEo 8936096989005 s 065069M00L 36 WobgzolEozol
9Om0 5MBgz0mo 3OLOo; 22. obygzgoliBozol ghmo sMBgz0m0 3MOLO. - 539, bobyslidom
d90dgds  0mg3sL, Mmd  Lodo®M3gwml 39460376  MboggdloGgBHdo  ©oLsgAbgdg
»GOBOWWO  3mToboGHMm00ols O oMM 0bY30LBHOZOL  LdsJOWs3MM  FOMYMSTols
D990 59 3565gM5R30 HoMmBm©Agbomo Bod35eo3MM 3OHMYMTO0L Y39w By MBGO™ dgBo
0065339005  dBoeml  boggdlodgdol  gbsmdgboggdol s  3mB30MGHYHMEo
8936096M90900L5 s 0b5069MH00L Y356E5T9bEHYOOL Fg3B0YMYGOIMS B5JOWHZMOL 4oBMMZLOMO
w0bg30LE0308 Bgdmnm FoMdmygbowo 3HMaMsdol Logbmd®Mmogo 89350ybwdmsb gdbgds.

5.  https://www.umass.edu/  dobsdsMNBg  SGOL 53396bEOL  sLsBMLgEHLOL
»60390LoGHgGHOL (UMass Amhers) 390-339©06Mo0. https://blogs.umass.edu/linguist/computational-
linguistics/#:™:text=Computational%20linguistics%20at%20UMass%20Amherst,language%20learni
ng%?20and%?20language%?20processing doLsdsONBg 30 00936905  MBogzgMLOEGEYEHOL

32 59 0mEogdee©  bobaslolbdgeos ob, Mmd LHmGgo o0 doBbgdl gdbsbmGgdmos 2004 Fgaob
00MHMobgwo mbvy 099996039-850m9853H030L  B93MWEHIAHDY ©IRMdbgdgmo s 2006 (arsdg dmddgo
09693030 96900L Ma030L L3O ZMM 13g305w0Ds30s, HMIgEwHIEs3 BIIN® 339 33JmbS Lorgds®O
(obogrgom  https://geoanbani.com/other/pdfs/Publications/magazine7.pdf =~ dolbsdstmol  20-24  a396MHgdbHY
296003L9039005 sboens).

30


https://www.umass.edu/
https://blogs.umass.edu/linguist/computational-linguistics/#:~:text=Computational%20linguistics%20at%20UMass%20Amherst,language%20learning%20and%20language%20processing
https://blogs.umass.edu/linguist/computational-linguistics/#:~:text=Computational%20linguistics%20at%20UMass%20Amherst,language%20learning%20and%20language%20processing
https://blogs.umass.edu/linguist/computational-linguistics/#:~:text=Computational%20linguistics%20at%20UMass%20Amherst,language%20learning%20and%20language%20processing
https://geoanbani.com/other/pdfs/Publications/magazine7.pdf

9658936096900l ©a356MGHTgbGHOL  dermyo, Losg 9m3gdMeos  0bBMEMTs30s  Fommob
3°dmm3wom 96503 36096M9d5d0 0dE0bsGY LElHogwrm 3MMEgLBY.

5J obobo §9gMgb ,5939OLEHOL  ASLBMUgBHLOL  MboggMloGgBdo  gsdmmzomo
9653893bogMgds B0BsMmEos 393Mmm3Eomo dg00mEYdolsy s MYMMmOGdoL §s3mygbgdoby
9650093609MHe 33009390880 s gbols Fglifagerolls s gbol sdwmdsggdols gsdmmzEomo
090900l 356300050985Bg. 59 LEIOML 3OHMPILMMYIBO 5G06 MBOM oMM byBmysEMgdols
bsfogmo, H@Imgdos 5 3mewgxdo dgolfsgerosh 250mmgzmgdls s gbst, 53 gsdmmzgmom
9653393609M 90566 ghms sLg3g dmoEsgl 33¢9390L dMbgdMmogo 9bols sdMdsg3gdsLs s
068m®3s300L Imdogdsdo.

0939, 90539 dMma0qsb, https:/nlp.cs.umass.edu/affiliates/ olLsFoMPO 4530003500
3900mmM3egdolby s gbol  B0FsMHMEGISLMD  SBOOMmYPOMW  Bo3MBHYBHJODY.  gugbos:
063m©d5300L5 O 30F3099BHYOHIEo 393bogMgdgd0L, 9b50Tg3b0gMYdOLS O LMEFOSW MO S
3m3sbo@otrmeno 393609693900L 35399 E9G900.

51939, 00539 339M0sb https://nlp.cs.umass.edu/courses/ JoLsFIOMDOD  R93OZHCIO
3390©bY, LOOE oM 0d0Ls, MMI SMOL BsdS3IWs3MM, LHToZOLEBHMM ©s LomdEHmO™m
bs6obbgdol 2593900 3MXMEM58900, GMIWGO0E, OMYMOF R9TIMEEOWGDds, (3b5Os 93350905
3960 LsALEgBIHLM0s6O LELHogm dMMYMol IRAEYdsT0, saMgm3g sG0OL ,BEgdMOZ0 gbols
005349853900U, 359Mmm3¢w0m0 96500393609MJBOLS S 3YEHYYOHEO 5bsEOEOIOL 43IBIMZOL
bgggOmdo Lffogangdso 3MLYdO%“. g Lobfagwm 3mGOLgdos: LEEsEYMO ©s JMEIGHMOWIEO
36503030l dglsgoeo; 3bgdmogo gbols sdvAdsggdols gs8mygbgdgdo; dmbgdMogo gbols
05319353900l 50035390 Meo  3MMLo; Lsdogdm Lolidgdgdo; sdmygbgdomo 0bxgm@mdsgools
dcmdogds; 0bgm®dozool  dmdogds;  3emMmBsggdmo  mgdgdo  0bxm@mIsgool  dmdogdsdo;
8980030000 9653893b0gM9d0L Gglis35¢00; 38MmM3e0m0 9b50dg3b0gMYds: §3dmygbgdgdo s
36033690md9d0;  993Y39egdol ©sddsggds;  3MmabodMo  BmEgwoMgds  (s3Ggomgg
2950003000 BLOJME06a30LE039); 395803000 BMBbMEMA0s; BIJuGHO Bmym®E Bmbsigdo
(L3ggosErrIBo 0)ds); 0BG J3g30b 8mbaggdydo (33wg3s)-

FodsGHMbm 36356, 35@GHMbM 356M, Lods@mnzgwml &gdbozm® MboggdLo@g@do B3zgbo
94394bobmz0l dg@os 3608369wm3560 B0Bbgd0m 3593:Abgdm Mo ,,30ROME0 3FsbodsMmools
@5 3oIMN3womo oby30LEH030L* Lodloggbm®mosh Lobfogzwrm-bsdgabogmm 3eMmgbgdl, o0
B90mm Homdmybowo 39OLYdOL o9 Bodmmagws byFomm Bsgmazawy.

bogdg obvs, MM 53 3MMLYIO0IL MIGEHIIMBIBY Fom0 LOEIdMBBOESS F0dTNO s,
d9L50530b5, 3530J6O™D, B39bom30l 56 560 36093690 m o, (OIuYs!
https://people.cs.umass.edu/~brenocon/cs490a 20/ 9obsdo@MnBg sMLYOMEo dmbgdMogzo 9bols
539353900 259myg693900L 39OLOL Lo SdMLOL MsbsbBssE, »0MBIdMOZ30 9ol odTsg9ds
5ol bgemgbgdols s 393609MgdoL bsobgobMm dodsMmmnegds 0dols Gglsbgd, vy Hmym®
b5 33LFo3wmo 3m330wEgHgdl 530560l gbol goagds. 3

B od 0s0 Tbgzgwmdsdo 943, 3mEbol 0bgobgmos, o3 ™obsdg®mgg 0bg0bgmool gBhm-ghmo
36003690 m3560 M0, 91939, 9 b 4930bLGbMmm olLog, ™I dmbgdMH0g0 9bgdol sdTs39ds, BMTOL
0bgdlboi 599M03mer Fo3gToG03we LogbmdMog hsdmbsmgaocdo sMol 68T50, 0a03wgds 59539 Bsdmbsmgswdo
03B65 o0bgdbom Homdmpgbo dbgdmogo gbgdol  wmyozsls o 91F20 obwgdbom  Fomdmepgboew
96omg3609M905L096.

31


https://nlp.cs.umass.edu/affiliates/
https://nlp.cs.umass.edu/courses/
https://people.cs.umass.edu/~brenocon/cs490a_f20/
https://mathscinet.ams.org/mathscinet/msc/msc2010.html?t=68T50&btn=Current
http://www.ams.org/mathscinet/msc/msc2010.html?t=03B65&btn=Current
http://www.ams.org/mathscinet/msc/msc2010.html?t=91F20&btn=Current

39O 530LYS, JodIBHMbM MM, dSEHMbM 356M, 3080w 3MTsboGIMO0LS
290MmmM3omo  oba30LGH030L  LEALIGFIHMOOBO  (B535¢930M05BH0,  TooLEHMOIEYO,
©MJAHMOBGHWMOMS)  Lobfogerm-bsdgEbogm  3OHmEqlgdol  ©oxgwdbgdsdo Bz9b  Fog3zowpqds
5369039 »050995303MM0 0ba30LE030L LodsaoLEmm Lsggbymol Lsbsgem dmowyeols
36015390 gsbsfigMo“ (obowgo https://gecanbani.com/other/pdfs/Publications/magazine7.pdf
doLsdsONBY  2obmogLgdMYo  Foloerol 24-41 396M900), Mmdgwog 2005 gl  s6HoL
0909853900 S, 96939,  https://geoanbani.com/other/pdfs/Publications/article14.pdf
doLsFoMmNDY 5GBYOME0 ,099698(030 96900l MA030Ls S 33MMZE0MO 9JbsTY360gMgdols
U53530LEGH®MM 3OMYMsIs“ (39dmdogs 2008 [gwb).

05. bagotomggerml ¢gdbozme mbogg®lodgddo 2024 fjerols bgd@gddmosb sbsdmddgwgdgeo
U5196039GLOGYGH™M LBsdsIss3MM™ 3MMMm5IoL ,,308MMEo 399560@M05 ©S §STMMNZMOMNO

@oba30LB03s“ LsabmdMmogo dsg - 30M3gwo Lsdmdsm ggelos: bgdmom h3z9b 339
dodmgoboggom 2024 {ierol  19gdBH9ddm0b  LodoOmzgarml  G9dbozme  MboggMbodgEdo
Sb58mddggdgo  ,3oROWMWwo  3MdsboGoMools s QodMmmM3Womo  wobagzolGozol”
Bod39s3MM Bobogum 3MMAGMmsds JoBbmdMmo30 s 36033690 mdomo M35 lsBEOOLYdO.
51939, BgIMmM39, LEABMIM 030 MZsLHBOOLOM YGHIWIMHSE BodMm30bogm 58 3OHMYMSoL
Abgoglo  9659MHMo Bsbo3gMLOEIGH™ Bsds3sMsgMM Lolfogwm 3OHMYMsds. sdgbs, B
1339, J3900m, §o03350094950 ,,308OWO 3mTsb0EHIMO0LS S FIFMMZWOMO Wobyz0LE030L"
515939 JOIO B3N BHYGHMITMMOLO  LyboggMboGgBHm  LsdSIoWH3MM  3OHMYMHTOL
LogbMOM030 2565HgM0L 564 LoAbMIMOZ30 dsolL 30M3ge Lodwdsm 39MLOSL.

Logdommz9wmUb $gdbozweo »6o3gmLoGgEHOobL 30RO 3993560EM00LS s J5FMMZ0mo WobygzolEozol®
Lo0535¢05360M 3MMaE505

3oM3ggeo §geo

1 bgdgbBHo

2 bydglByeo

1. dglsgogro 3Gm@glosdo - 5/3 3GMgodo (9Momo
bgdgbBH®o, 3J3oMsdo 1 wgdgos o6 1 ULgdobstro
dmbo3zwgmdom).

1. Jsdommo gbol  wmslogm@o  a®sds@ogol
Logwmdgergdo I - 5 3mgw0@0 (9000 LydgbBmo, 3306530
2 9d3os o 1 bgdobs®o).

2. 3ogHIWo INWGHIOS OO g3mgsdo 36y
90o3ol 30xgOHMo g3mdol, Moz 03039, 969d0L

2. 5g3bsBYOo gbol gMsds@ogs I - 5 30go@o (9hmo
LydGLEH®0, 3306580 2 gd30s s 1 bgdobs®o).

93mby bwmgbyco 06G9dB e ®o
3003093Hgmgdol  gdmgdol  BoMBmgdol LMo s
DMbBHo  ©g8oboMgds s 3 gdmgobomzol
53obslosmgdgmo  INWGHMOWwo  3OHMEgLgdoL
(03 olibdgds Lologerm, LsdgEbogeM,
LobgEdfoxzmgd®m030, LEBMYIMIOMHO30 s LodBOH™
96w 439w sbsoMo Lsbol FMw@EMOeo 3OHM39L9d0)
0530Lg3MgOgOoL Mo 990dgds LMo s Mo
990dgds BLGHO @sbsbosmgds - 10/3 3Hgodo
(900 LgdgbB®o, 33060580 1  wgdsgos o 1
Lgdobsho).3*

3 503 o @ oM J399mm Im3gdmen Lbgs dbgsgl d9dmbgg3zgddo 56 dmgz9moEgdo Labfagwm Logbgdol
059330009070 bEHoboMGHIBOL  TgmLsdsdm@  aMdgewr, N3 30 GobssMLMdMmOZs©  FoduodseMo©
32


https://geoanbani.com/other/pdfs/Publications/magazine7.pdf
https://geoanbani.com/other/pdfs/Publications/article14.pdf

3. 96smIgbogMgdols Gglsgsemo: gbs s dgEbog@Mgds

3. 965009360gMgdol  Bglsgsemo:  gmbgBogs - 5

©@My035, sBOMZbgds I+l  sbmy  dbgdHoz0 o
0509353H03mGo  9bgdol MO0 gHPNTYOIMJO0M
9b5e0obBo Foegs gbozadol s0bodzbsms 0gmMosls s
JoO e 9bsBY 959396GH0MB0m, SHOMZDbIdS QM3
069303 @5 BomgdsBHozmed 969080  MA03MM
P9Lgdby oy bmdoo  dodobstyg  dMbgdMoz0
36MHmEqbo s bgermgby®mo 0bEgugd@o Gmymea o0
0MbadMogz0  3GMEgLol OO  Fomgda@03veo
s0fgMom  FoMmdmddbowo  omgm®ool LMo
35890 MgoobHozool Iggao - 10 3GMgo@o
(90 LgdgbBHMo, 33060580 4 gd30s s 2 Lygdobs®o).

960l Iglsbgd - 5 30300E0 (9OMO bgdgbBMo, 3306580 | 3MILOGHO (3306580 2 ©993os Qs 1
2 99309 s 1 gdobo®o). 19d0bs00/3M5dBH03Mw0).
4. g5dmomgmomo @obagoldozol dgmmegdo: gbs, | 4. asdmmgmomo  @obagoliGozol  Igomgdo:

299mbsmgdgsdms maozs ©s dobo gbsmdgzbogheemo
298myg96909%0 - 5 330G (9Mmo LydgbBH®o, 330MHsdo
2 9d3os o 1 bgdobs®o).

5. gsdmogmomo  obyzolGozol  dgommgdo:
LodMms3¢ggd0, d03sGr9dgd0, BMbBJE0gd0 s Fsmo
9650393609600 958mygbgdgdo - 5 30900 (9hmo
LyIGLEH®0, 3306580 2 gdi0s s 1 gdoboMo).

5. 36GmyMmsdomgds  Jommbol  gbsby  gox®vyem
3m3560¢)9M05%g 99306 0Mgdom I -5 30900 (9hmo
LyIGLEH®O, 3306590 2 gd30s s 1 bgdobs®o).

6. 0bgxm®IsE03z0Ls s bgemgbamo 0b@gwgd@ol

6. GoEGMM030Ls s 53500980MM0 FgMob Lsgmdzegdo -

Lbogmdgergdo II - 5 3Ggodo (ghomo LydgbBHeo,
3300580 2 gdios s 1 gdobseo).

dodmbomgomo  3OLo - 5 309o0dH0  (9Hoo | 5 3Mgodo (9Hmo LgdgbBHeo, 3306580 2 @gd3os s 1
LgdgbBH®o, 3300580 2 @gd3os o 1 | bgdoboko).®
365g3H03990/lgdobséo).

306390 bgdgbBHFmo = by %8996 30 3G9oG0 99mMg LYIgLBHOO = by X 59MMo@ 30 3M9O0GHO
99m6g figgo
1 bgdglBGo 2 bydglBHeo
1. Jsdoommo gbol  Jwobogm®o  a®msds@ogol | 1. Jodommo  gbol  3wsbogm®mo  gMsdsGozol

bogmdgergdo III - 5 30go@o (ghomo bgdgbBeo,
3306580 2 mgdoo s 1 15gdobseo).

2. 5g3bsBYHo 960l @Msdsdozs II - 5 30go@o (ghoo
LyIGLEH®O, 3306580 2 gdios s 1 gdoboMo).

2. sg3bsHyMo gbols aMsds@ogs III - 5 3Mgodo
(3306500 2 ¢9d30s 1 365dEH03e00).

3. 9bsmBgboghgdols Bglisgsgro: gmbmermyos - 5
3090030 (9000 bgdgbBH®o, 3306080 2 ¢gdEos ©s 1
15930b5M0).

3. 9bs;mdgboghhgdols dglisgsemo: ImGBMEMyos - 5
3M9030 (9000 LydgbBHMo, 330Msdo 2 wgdgos s 1
153d0bsM0).

4. asdmogmomo  obyzolGozol  dgommgdo:
3M9035GYIMo my03s ©s dolo gbsmdgabogheyemo
359myg690900 - 5 30900 (330Med0 2 wgdsos ©s 1
365dBH03vIo).

4.  ps0momgwomo  obyzolbGozol  Iglisgseno:
3mb g0l @My03Ho 3MsdsG030L Logwydzegdo ©s
BmO5¢obBdo - 5 3M90GH0 (33060530 2 wgdios ©s 1
365dEH03w90).

5. 36Gma®s00Mgds  3ommbol  gbsby  GomGME
385603 3005%g 5J3gbBHotgdom II - 5 3MgoGo
(900 LgdgbBHMo, 3306580 2 gd3os s 1 gdobs®o).

5.  3GmaMs00Mmgds  Jommbol  gbsby  Gox®mm
3785603 96M0sBg sggbGomgdom III - 5 36Hgodo
(9000 bgdgbBHEmo, 3306500 2 ¢gd30s s 1 1ydobs®o).

0683mMTsBHoe sbobgEgdgdLs s sblbs-As6ToMHIdIBL. - gb, TgMg w9339, B396 ©o39bToMgds sl3gboms
05099600 bgbgdolmzol JodlodsgrryMHo@ dMIQJB0s60 ILEbYWgdgdoL dgMmbggzsdo.

5 0gobmobol #gdbmewmaom®mo oblEGo@MEoL 30gOHMwo 393s60@EsM00L 3MmyMsdsdo (ob., Bgdmom,
3b®owo_N2) 53 Logbol Lobgwos gogwmwo Hges (Digital Writing (ob. COM 201 33wewbg)). o obobo 53 Logsbls
#BOH® 3OO Sbg oblgbogdgb: ,The rhetorical theory and applied practice of digital writing” (,gogMwwo Fgoolb
MHoGMO0IMWO MJNOM0s O 3530Y969d0m0 365dEH035“). 96+, 59 Logbol 58 BgIMTGIM™eg35BGOME OLELYdsBY
50 57 50b0dbMEObL oMo 2obTofYm 5369039 JoMNE 53509d0YH FaMmobmsb JMHMI JoMmmEo HOGHMMOIOL 56w
29950000 JoMoneo 993Y39egdol bogwgdol (3bods 59930EgdW M.

33


http://bulletin.iit.edu/search/?P=COM%20201

6. samagd@ol  Jglisgseno 5 36090030
LgIguBHOO, 3306580 2 wgdi30s s 1 gdobs®o).

(900

6. Joeorymo 553bsBGO 96006030
A9dbmmmgogdols dodmbogs GOg8OME
319560 5Mm05s%Bg 39396G0Mgdom I - 5 30g000@0 (ghoo
1gIgbBH®O, 33060500 2 wgdizos s 1 bydobs®o).

()

dqLs09 bgdgbBHEo = Ly X589 30 3GIPOGO

dgmombg bgdgbiB®o = by ¥sdMMa 30 3OgoGHO

99bs99 oo

1 bydgbBMo

2 bydgbBHeo

1. 3396000 FH3MgdoL 30ROOMIdOL FgmMmEgdo - 5

3M9030 (gMmo bgdgbBH®o, 3306Msdo 2 wgdzos ©s 1
1gdoboM0).

1. Jdommo gbolb  @maozm®o  3Msdsdo3s:
L5333 gdo - 5 3Mg0d0 (3306580 2 gdsos ©s 1
365JH03L0).

2. 9s6g456m9M0 Lfogagdols Lsggmdzamgdo - 5 309od¢o
(3306580 2 m9d300 o 1 3M0d@H03vewo);

2. LAHsGHOLGHO30L LsxzMdzwgdo - 5 390G (3306530
2 9d3os s 1 36M5dGH030wo).

3. 9b6s0393b0oggdol  Bglsgsemo:  Lobdsgio - 5

3690030 (3306580 2 gdios s 1 365dGH03Mwo0).

3. 003  Lfsgwgdol Lsgmdzegdo - 5 3MgodEHo
(3306500 2 99305 ©@s 1 3GdEH03w90).

4. 9d0momgmomo  wobagolBozol  Fglsgogro:
IXR©OM3930R0LS s  @mgBobligol 353 9aMM0sms
30309530306 Lsggmdzergdo s @mGOIswobdo — 5
36900030 (3306580 2 mgdios s 1 gdobo®o).

4. gbsomdg3boghgdols  dgbsgsemo:  LgdsbGHozs s

@9db03MEM90s - 5 3MgOAEO (3306580 2 Wwgd3os ©s 1
Lg3dobse0).

5. ®md0gdBdy ™mOHogbGHoMgdmmo  3MmyMsdomgds
3ogOHmE  3mdsbo@Gomosby osdsgbdoMgdom I — 5
3690030 (3300530 2 9d3os s 1 3MgGH03wmeo).

5. 358mm3wWomo @obagoliBogol Gglisgsgro: Bmdligol
BOBIms LGHOYIGHMOWMEo 3Ms9sG030l Lsgrmadzwgdo
©5 BOIseoHBdo — 5 3Mg0GHO (3300530 2 gdE0s
1 360gd@03w9o).

6. 5¢md30MBOL L5g3MAZzEgdo — 5 3MgOEO (3306580 2
©9d30s o 1 36d@03wyeo).

6. mdogddby ™mMHogbGHoGmgdmmo  3OmYMsI0MYBs
3ogOmm  393s60@sMosty odzgbdodgdom I - 5
3090030 (33060580 2 gd3os s 1 305dGH03mwo).

dgbmog bgdgbBH®o = by Xs8vM 30 3G9O0GO

39993b9 LgdgbBHEo = e X0 30 390G

dgmombg fgeo

1 bgdglBGo

2 bydglBHeo

1. Js®oyemo gbols ermyo3M@o 3Msdsdo3s: JsOmeyeo
A9duGol  sbsgwobols dgomEgdo - 5 33MIOGHO
(3306580 2 gd30os s 1 36ModGH03mwo).

1. oo gbols armanzMo 3Msdsdozs: JsGovywmo
960l dogmmo Bsfomo GmgmeE 3063000 ©s
0639mHLoMmgdMmmo 306390 Mogol  Jomgdo@ogdmo
0gmM05 — 5 30go@o (330Ms80 2 wgdzos ©o 1
36dEH03w90).

2. 3O3mLmero 0650039360960 gd0L
090mEgd0/dmbsggdoms (36 3m@bol) dsBgdo ©s
LAOGNIHIOIDo - 5 390G (3306580 2 wgdsos 1
365J3H03weo).%

2. 39¢H9Y391 900l LobmgboLs s s8mEbmdol Igommogdo
-5 36090030 (3306500 2 gd3os s 1 3M5JE03w0).

3. 3ogOymo  3m3sboGsMools  dgomEgdo s
8303530900  JoMmnemby sdggbdodgdom I - 5
3090030 (3306580 2 mgd3os 1 3ModE03mwo).

3. Jobormmwo s sxgbsHBMo gbmdMozo Mglvy@lgdols
dodmbongs GOgOHM 3v98560¢9605%9
53396G0Mgdom I -5 30900030 (3300580 2 wgdios ©s
1 365d3H0309w0).

4. gbsmdg3boghhgdols dglisgsemo: 9bsms BHodmemyos

©5 wobagoly®o Mbogg®lsemado - 5 3M9oGHO
(3306500 2 9d300 o 1 gdobs®o).

4. 9b503g93b0g®Mgdol  gbogomo:  9bs03g3609MmgdOL
sbsewo 50900 (&adbob @0ba30L3039,
bm3oeeobygzobdolds, 3maboGom®o  @obagolEnzs,
BLoJME0oba30LGH03d, domeobazoliGols) - 5 3Mgwodo
(3306500 2 99305 ©@s 1 1g80bs60).

% 5d obBHOWo bsBom [foMdMmAgbow0s MO0 Lobfogenm bogsbo, Mg 5o s bbgsgobaig 60odbogl 0dsl, Gma

B396 sLgo Logbgdl sBg300 LEEMLAO dsbgzobows30.

34




5. as8mmgwomo  @obazolbBogzol  Ggbisgsemo: | 5. JoOomo s sBbsHBEo gbmdMogo MHglvy@ligdols
35lghol  dsdEbbog  sbmEoMgdsEo  gMsdsGozol | dodmbogrgs GOgBOHM 3199560¢)9M0sBg
b53mdzEgdo s GMOIobBIo - 5 3Mgodo | 5§3gbEGoMgdom II -5 3MaoEO (3306530 2 gdE0s
(3306580 2 ¢mgd0o 1 365dGH03ww0). 1 bydobo®o).

6. ™dogddHby mMHogbdomgdmmo 3MOmyMmadoMgds | 6. 30340 360M5doMgdol
3ogBOME 3193s60@sMm0s%g 5J39bGHoMgdom III - 5 | Lsfgolgdo/3md3om@gommwo bgpgs - 5 3090d0
3690030 (33060580 2 9d30s 1 36MdBH0o3wao). (3306580 2 gd0s s 1 360dEH03mewo).

3993009 LyAgbBMOo = by X 53 30 3M9OEO 39639 LyIgLEBH®O = by ¥ sd9Mo 30 3HgOGHO

15399OLM 3OMgJGO, BodsJs3MM EOLYMEIF0S
Lo3OLbm 3Gmgd@o, 99-6 LgdgbBHEo, 5MBg300005 53 | LEdIZIES3MM  EOLYMGHSE0s,  09-8  Lgdgb@o,
LgIGLEGHOOL 8g-6 Logobsb B0T>MYd5T0, MBIdMIPYdS | sMBg3005 58 LYdgbB®MOL 9g-5 s 9g-6 Loabgdmsb
5 360900GHMH. 00056090580, 0565060905 10 3090GHMS.

Lobogerm 3MMyMo855mob sLM30MHOWWO BosTNEHOLS s HBaRbYIEol 3megdo
LoLEJISAMSE POGHIMYOS JoOO s sBbIBMEMO 969d0L sE30L JoBbYdIbY ToToMNYO ,,EMY035, 9bo,
bgm3bmMo 0bEgegd@olb® BosdmEmols s Boxbreol 1i3megdo (306390 gm0 L3ms Rs@smos 2019 Hgwl
https://geocanbani.com/TbiLLAI/) - gb b&vogb@gdl Lodmomqdsl dobgdl Bmlidobmb MiEbmgm8o dmm3zshy
QMRZ0L 36MB0M JoOHMNZYIM 5 5M5TMGH™M JoMHMN39e B3YE05OLEJOL. gb bgmemgdo dg@fow Bs@stgds Bwmdol
5b/@s5 8goldJol BmEBs@GHTo. 5sLmsb, 96 3030 OHMYMG 2583035, Foacmsd B39 deog® F9393Jo0m, InJ
096053 B9oLdYJolb 459mygbgdom 58 1i3mmgddo s83bsBo IMbsfowgqdoi PogHommom.

3600505 0b s 30Mg0Mo LobozgMLloGEHIBM Lobfogzwrm-lsdgbogmm 333000 30MgdEgdo
Lobffogeom  3MHmacodslorsh  sbmEoMgdmwo ol Lovybogzg®boGgdm  Lobffogerm-bsdgsboghm  33eg30m0
30Mm9JGH9o0, HMIgddog Lobfogwm-Lsdgaboghm JoBbgd0m BIgMHM35006 30RO 3MToboGEs®ools ©s
299003000 0bagz0LEH030L* Lobfogwrm 3MMAMmFOL Lods o sgMM, LsTsoLEHMM s LomdEMmMm boggbw®mols
LEHYIBE IO (B0 1Jds B> F500 306500 bKYMZOELS S 3900 bgdol Fgdmbgzgzsd0 (30MoEO LMzowols
5 390000 bgdol dg8mbggzsdo 3boos M3 Mboggdlodg@ol bbgs Lolfsgerm 3MmyMmsdgdol LEIIbEgol
w165 9931B0©OM® 53 30MgJEHgdT0 Bo@m30l Fgliodwgdamdgdol)):37

1. bagoomggaml &gdbozmo mboggmlodg@ol JoMmmww s sx3bsBMMmO GgMIobmewmyomMo 3meEswo;

2. Jodorgwo @  sxgbsbmMmo  gbmdMogo  MalGLYdoLs s Bgdbmemaogdol  gobgomsmgdols
Lob039MOLOGHIEGH™M 3OMgdE0;

3. 30x6Wwo  3w3560FM00Ls s Fodmmzwomo  9bs0dg3bogmgdol Bobbgdoms @s Tgmmgdom
JoM0ME0 5 583bsBMMO 9bgdol bavybogzg™Lo@gBM 3393900l 2o6Tsg0mMMGdYEo 3MMgJE0;

4. Johomywo o  sx3bsBNMo  Lobffogerm  Fgdbmemmyogdols LoboggMLOGYGH™  331939d0L
2968530000098 9w0 36H:mgd@o.

3b®owwo_N3

37 Lodomzggamlb  3gdbogmdmo  boggmlodg@ol  ,Eonmwwo  399560GsM00lbs s 250MmM3wWOmMO
@0b30LEH030L" 30rMsdol gb bsffowro sbg3g Ig@ o 36083690 mzs60s, MoYb:

1. Lombogg@lodgdm bobfagwm  3MmmEglol  Bs0oebo®olbmd®ogzs@  Fo@mBsmm3zs  59930¢gdwMmdOom
0mbmgl bEMIbEJOOL hsBrIMNZL Lfagargdol glsdsdoll LorbogzgMLlo@GIE™M 33X9300 dMM39Lgdd0;

2. Bg0mom o6dmnygbowo Lombogzgmlodgdm 3Mmgddgdo 306306 5Ol dodsMmwo bobgmdfonm
960L 960560 3OMYM5F00 (LEHIMEIF00m) ELIHBHYO JoBHYOOL Fobbm®EogEgdsby;

3. Labgadfogm gbol dglobgd Logo®mzgwmlb m®mysbyen 356mbols 37-9 dmbarol d9-5 3mbBJ@E oL msbsbds
»bobgEdfomm bl »Fymdl Lobgwdfoxm 9bol gMHmosbo 3MMyMmsdol dsbbmMiE0gwgdol dobbom
0639b&03E0gd0L dmbBogzal*.

35


https://geoanbani.com/TbiLLAI/

50935650, JoedsGMbm 05356, d5GHMbM 356M, 59, Bgdmm, (oMdmgzsyaobgm Mo ,zoxnOWWo
398560350005 s 2OTIMMZ0MO 0bA30LE03ZoL* SLsTMJTIIOIO B9 EYEHMITMMOLO
1596039ML0GHYBHM LBOdSZOEO3MM 3OMAMSTOL LoabmdMogo dsOL 30Mm39ew Bodwdsm 39MLOY,
Bggbo BoBsbo 0olwy, MM Moz dgodwgds 3oty M™Mdo LML  F9350m5bbImm
©oLOR3MAbgdgo  3MMYMHTOL  LogbmdMo30 T9doygbergdo, ol F9dwgas3g  G9dbolzMMo
16039MOLOGHYGHOL 39Ol oL MIOHO  IBHZOMMZ000 dmbEIds 3 339 T9MHBGP
Log690bg 3OMFBILMMGOOL B0dTS, HMIGOOE, Mo30l ABGOZ, 53 356599 339 PobLSDBVIOWMWO
Bo®bm 53®ds3ol dobg300 dgbodsdol Lo sdMlgdL dmsdBsYd9b.

535B56, LGB MABYOYO 3BMAEMSTOL HoMmBmEgbowo LygbmdMmo30 dool Tggbolisls
B396 396339 hoe 3LsGMRRJIWMIPOm dBMBIEML MBo3gMLOGYGHOL 9bsmTg3609MdoLs o
30330993 9OHo  d93bogMgdgdols s  0bgobgmool g3 FHSAIBGHJOOL  AgEbogMgdoms
0535093600l 450MmM3Wom0 0baz0LEH030L 3OMYMSTOL 0IMEMAOMOHO s JoBbMdMO30
d0aM30m,*® M3 d0Mbgszs 0dols, MHMA Bgdmo 9HMbYW 1339 ©I3530GH0MJM, 5 300093
9embge 339938 30GH0MYOME0o Lsbom. 396dm, Bsmo mgdom: ,,d9(36096gd505 d33seszMOL
350mm3@0m0 0obaz0lE030L 3MMYM3d 3535¢53005EOL L MEgbEYOL 5d¢rg3ls st 3mbsls
969%0L 9glisgarols arobygzolirm 3gomEgdls s 3m330MEHIMe dg3bogMgdgddo, MHmIwmgdog
SMEOdGE0d  505d0sbol  gbol  BHodbmemaogdol 86y gbmdMogo  Fgdbmgrmyogdols
Po6Bs3gdom  a90mlivggbgdems, slggg ol 0derggzs  gsdmomgmomo  9hsmdgabogtgdols
390mEgdol  bsxmdzEosh  3MmEbsL. b 3GMmaMmsds  ombmgl  9bsmdgbogMgdol s
3M330BHgeymo  Ig3boggdgdols s  0bgobgMools  ©g3seGHsdgb@GHgdol  gBommdenog
Bs6r00memmdsl. 958mm3momo  obygolBolds  gzgams Lsbol 3GmyMmsdmm 53¢n03530903d0
UPGOxns©  dmoghegds  d6gdMogo  gbgdol ©s3s0MTsggdgre omdxmdgligdYyEm
A996memaogd%y LHMsxs© bsMo dmmbmgbgdol sd3m. 8 3MHMaMsdol  sagadzoLsls
3603369em3560 53439630 0gm 085Dy, GM3 LEAHMEIBEHIOL gog3Emm MM039 Y356 EAgbGHOL
139(305¢0LGHYd0L Boge Fg0s35DYdMEo MmM039 ©I33MENIBEHOL JMMUYdo. Sly MMI, olobo
30003096 03539 ULsbols 3mbols s 9MIBogdsls  3MB3orGgeve  dg3boghgdsts s
0b30L303530, M3 (353939 9J300 DOMMIMOo 53 ©Y35MFHITIBEHJOOL L3gE30sEOlEHYOL
053-0530560m LggHmgddo.

38 https://geoanbani.com/other/pdfs/Publications/magazine7.pdf obodst0mbg 4obmsgligdoyemo dobsqrols 21-24
33960©q0%g 560l 350090530300  oby3z0LEH030L  J0ToMNYgdom  LofomBMmgdgwo  Bomgdo@ozMo o

0MBgdM030 gbgdol BMYsO WMY03MMO Logmdzwrgdol Lobfsganm bodsgosg®m 3MMLOY, GmIgwog 0bvy-do
0mgdgogdos 2004-2006 (ergddo, 24-41 3960@g0%g 30 FoMdmygbowos ,d5m935303996M0 wobyazol@ozol
L5doa0LEHMM LoggbwMol Lolifjogerm FmEEOL MMM FobsfgMo®, (ITGHIOEPS o3y dmMwsw 2005
ol onbvy 9500995030 LodogobGHOM 36 595d0). 21939,
https://gecanbani.com/other/pdfs/Publications/article14.pdf dolsdstrnBg 0dgdbgds ,849698M030 96900l WwmyozolLs
©5 29590m3w0mo 9650093609M930L LsdogobEBHMM 3OHMEMBs“ (898wdsgs 2008 §gurb). - bsgddg obss, H™I gu
fagdolb §ob 9990353900 Lobogzglodg@™ Lolifsgwm 3HMAMsdgd0, MMIgdoE, MMYMME RITMEPOLYdS,
3bo@os  §o35003905 ,30ROWWO  39TboGMo0Lbs O AVTMMZWOMO  WobagzolBHozol*  FodsMmmMEgdom
oL mMdbgdgo LsdsgobEBHM™ s LamdGHM®mM Lsxggbwmol bywmbogzgmlo@gB™m LFI3wgdgdol MmMysboBYdsdo,
989456090mbab LM 08 0EIMWMPONH s FoBbMdMOZ BoEAMIJPL, Mo 0IMEMAOME ©s JoBbMdGOZ
000Md90Ls3 98YsMgds B39bm30L Lsb0dmdm dwyrscml MbogzaMLOE EOL 96503930096 IdOLS WS 330G OO
09360969dgd0Ls s 0b650bgM00L Y3sMEHSTGBEHIOOL Tg3609MGdMS B535¢3MOL FodmmzEwomo wobyzolEozolL
bgdmdodmbommo 36HmyMs0s.

36


https://geoanbani.com/other/pdfs/Publications/magazine7.pdf
https://geoanbani.com/other/pdfs/Publications/article14.pdf

569, 3009MmMHgdm, 3500039 080 om0 LodsJOW3MM 3MHMYMsds B0DbI0TsGNY oS
obgmO BRI BMHES 13Y305WOLEBHIOOL sODBOsDY, OMIOLSE JOPOMMEs© 9J6gdsm
M3 3mEbs  MMmamO3  9bsmdgbogMgdsdo, oLy  3mI3oGHYOI 3936096909830 564
06363530 39L5 o om9gdo@03sdo.

5699, 5300 0dob mdds 0obs, MM ,30x8OWWO 39d5b0GEHIMO00Ls S FIFMMIOMNO
@0ba30LE030L" sb¥IMJIYIPIOI0 B3N EIEHSTMOOLO  byb0z39OLOEHYEHM LdSJOW 3™
36OHmyM5dol bgdmm HoMdmygboo Lsabmdmogo dowg obgs Fgagbowo, M 3MHMYMmsdol
09635390000 oL gdol 99y 3535¢536MYOL 9dbgdom 9OHPBI0MOI® WMTS (3mDs MmO
Dmyo 965303936096905d0, 0l JoOrIIME0 S SBLIBMMO 96900l AMSToE0390T0 s, 53MIM3Y,
dom 994690500 51939 VM5 (3mBS 0bFMTSE0ZOBS S FomMYToEH03530, 39MHAM®P 30, AITMNZLOM
0b9330L303590, bgewrmzbm® 0b3gwgd@Hdo, 30HMyMm99d0l 969ddo, 30O 3993560EHsM 0580
9, M3 000535605, JoOMI™ s BB BMEO GBMdMOHOZ MJuOLYOLS s BH9dbmermyngddo.® -
93000b3900L 08530 ILIO(IMDJOWsE, MMT gl FsMEsE dSBYs, J39dmm, LoabmdMmog
X3IBJO©  Bodowo Loboom 8mp39o3l 30ROV  3935603M00LS s FIBMMZELOMO
0bg30LE030L" SB6dMJd9YdYO BB 3OEZMM 3OMYMTOL F9d5009bgeo Lbogbgdo:

1. M0 965003936096M9d0Ls s JsMIMEO ©s BHLsSBMMO gbgdolL Logsbms XamBo
(%989650 75 309030): 1. 9650dg36096M9d0L glogowo: gbs s IgEbogMgds gbol Tglsbgd (1,
5); 2. JoGormemo gbol 3sbolzMMo Msds@03oL Logwmdzwgdo I (2, 5); 3. sgbsBMGo 9gbol
365353035 I (2, 5); 4. 96336096900l gbogso: BmbgBozs (2, 5); 5. GoGHMMO30olLs s
539009309960 9Ool  Logmdzgargdo (2, 5); 6. JoGomeo 9bol  3slogm®o  acmsds@ozol
Loxgwydgegdo II (3, 5); 7. sg3bsbmMo gbolb gMsds@ogzs II (3, 5); 8. 9bsmdgbogMgdols dqlisgswro:
RMbmwmyos (3, 5); 9. JoOmmwo gbol 3eelozwemo MmToGH03ol Logwmdzwagdo III (4, 5); 10.
5x3bsBMM0 9ol 4Mms3s@03s 111 (4, 5); 11. 965039360 gM9gd0L TgLogseo: ImMFTME Mo (4, 5); 12.
96503936096900L dglogsero: Lob@sduo (5, 5); 13. 9bsmdg3bogcMgdol Tglogso: LgdsbEogzs s
9gbo3MEM0s (6, 5); 14. 965039 36096M900L Fgliogseo: oo™ BHO3MEPMY0s S Wobya30LE MO
»60396MLsegdo (7, 5); 15. 9bsmdg3609Mgdol dglisgsero: 9bs0dg3609MHgdol sbowo oMpqdo
(&9dudol 0by30LE03s, bmgommoba30b3 039, 3mabo@omco 0bg30L3039,
RLOJME0bya30LE03s, domEobygzoLBH03s) (8, 5).

2. 0bgm®35EH030l, 3509353 030U, bgermgzgbm®mo 0bEgmgd@ols s 3GmyMmsdgdol bogsbos
XAIBO  (ROMGS© 65 3090F0): 1. 06gmEOsEH03z0Ls ©s bgermgbm@o  0b@gagd@ol
dodmbogomo 3OLo (1, 5); 2. 3OH:MyM580M9ds 3000Mmbol 9bsBy F0BROME 3193560GHM05DY
59396@0Mgd0m I (2, 5); 3. 3GMyGm806090s 3000Mmbol gbsBg FoBROME 313560 M05DY
59396@06Ogd0m 1II (3, 5); 4. 5¢03gdMOL Fglogsero (3, 5); 5. 3MMAMT0MGds 30mmbols 965y
3OgOW 399560@9M05bg 9d396GH0Mgd0m III (4, 5); 6. 03900 BHOXMIOOL (303HOMIIOL

¥ 5d, BgImom 253900900 BsdMbBoMZ5¢0d0, MMYMOE 103500 JodmM3z50806900 OB 3ELs JoMorme o
0g3bob® 9bmdMog MHgLELYdLS s BHYJbmEwmaogddo. - qb, 9OHo THOOZ, BOFNMOIWMMO 0Jdss, MoEYD
439oRIOH0 M3 0565807 58 Psdmbomgzgado olabgwrs LMo Jo®mme s s3bsBNMM gomdMm0Z MglryMLigdls
©5 39dbmEma09ddo MIs 30bol BoBOYIL gdLabwEgds, Igmeg FbMO3Z 30, XM 3LS JsOE s sBHIBMH
9bmdMog  Mglm®LYdLs s  BHYIbmEmy0gddo, MMIgwms Fgdymdo gobzoms®mads s Fodwoghgds hggbo
36O @aM50L FoMdoEHqdmero B535o3Mg00L Y39 0™ Laddosbmdol dmsgs® oBbs Mbos 0dizgl, FoMmess
005356005, M50 LHmMg 595Bgs ©s0M300g00 §930¢gdm M) 3905 A5gMM05BgdMo  Lodo®mzgem
3993000 96MdMO30 B5M0gMHYPOOLRSE LEOWWOE M30LRBsWo FMTsgzEol g3MM3Iozd0MOL, YBOHM DBMYSI® 30,

90530l 3083MvWo 3MWEMOEO LodgsHml LOHMEIRLMZSE0, obmymaguo s CoMbgmwo bafowo!
37



3900900 (5, 5); 7. 3567569960 LFogergdols bLygzdzwgdo (5, 5); 8. seEdsMMdOL Loggwydzwgdo (5,
5); 9. bGHOGHOLE030L Lyxmd3zegdo (6, 5); 10. PMTs Logergdol Loggdzargdo (6, 5); 11. mdogd@by
M6096GH0Mm9dMwo 3OMAMT0MYOS 0BOVI 3Fsbo@sM0sby sJ39bG0Mgdom II (6, 5); 12.
0099d3HBg mO096EGH0MG0ME0 3OMAMF06MN0S 308OWE 3993560EHM05Bg 5d39bG0Mgd0m III (7,
5); 13. @™032960 36:0136M580609000 Lafyobgdo/3mddon@Ggcmwo bgwgzs (8, 5).

3. 3ogOHMwo 3m3s60oGsMmools s 3o8MmmM3momo obygzoLEB0ol Logsbms xamuo
(%5099Ms0 100 30900030): 1. FgLsg5¢00 3OMBILOsA0 (1, 5/3); 2. 30BOHMEO JMWEHWOS 30RO
93mdsdo (1, 10/3); 3. 399mm3e000 oby30LEH030L dgmmEgdo: 9bs, wmyo3s, sDMHMZgbgds (1, 10);
4. 359mm3womo 0ba3z0LEGH030L Fg0MmEYdo: LBLOIMH3EYgd0, 0dsMMYdJd0, BY6J30900 ©
o0 9653039360900 259myqbgdgdo (1, 5); 5. odmM3womo wobyzolEozol dgmmogdo:
3900b5mJ350ms My03s s dobo 9bsmMAg3609OH o A5dMYgbgdgdo (2, 5); 6. 250MM30MO
wo0b330LGH030L  FgIMEPdO:  3MJPOOIIGHVICNO  MP03S  ©d  dobo  gbsmdgEbogdero
399myg9gbgdgdo (3, 5); 7. 350mM3womo woby3z0LEo3zol dgbogoo: dmbEgaroml Myl MMO
305853030L Lox319dzwgdo s FMMTseoHdo (4, 5); 8. oMo S RBIBMOHO 9BMdIGOZ0
G9Jbmma0qd0l  dodmboergs 08O 313sboBHem0sBy  9d3obdodgdom I (4, 5); 9.
390mM3omo  woby30L3H030L  Tgbogowo: gx3930P0Ly @S  gdoblzol  35@gMOmOsMS
365353030L  Loxgwmd3zwgdo s BmOIsewobdo (5, 5); 10. ™mdogdBHBg ™mO0gbEGH0MmdMEo
36OHMyM5306M9ds  308MOME  393560FM05Bg 99d396G0Mgd0m I (5, 5); 11. JoOomeo 9bol
WMA0329O0 365353035: Log3mdzegdo (6, 5); 12. go8mmzwomo obagolEozol dglsgswo: 12.
BmdL3ol BOIBsMS LAHMMIGHMOMO TG00 bg3MAZ3wd0 s BMmOMBseroBdo (6, 5); 13.
Jo®onmaro gbol my03MH0 MsdsE03s: JoOMEo FgduBol sbsgrobol dgmmqdo (7, 5); 14.
3O3Mmo  9bsmdgEbogmgdols  dgomgd0/dmbsggdoms (56w gmbol)  dsHgdo s
LEAHOMIGHMOIO0 (7, 5); 15. oGO S s8LIBMOHO 9bMdMO30 F9gdbmemyogdol dodmbowgs
GOBOM 31356039605y  9J39bGH0Mgdom II (7, 5); 16. sdmmzomo wobyzolEozol
d9L535¢0: 359L9MOL Fotzbbog SLMEFOMYdSO FM5T5E030L LyRIZEgdO S BMEMTsobdo (7,
5); 17. oo 9bols wma0329M0 gMsdsG03s: JoOmviemo gbol domgmwo bsfowo Gmames
30653000 ©s 0639ML0MYGOMEO 300390 Mool FomgdoE03emo mgmeéos (8, 5); 18.
393939900l LobmgBOLY s SFMEbMdOL Tgmmgdo (8, 5); 20. JosOMMo s sBLsBWOO
96mdM030 GLMOLYdOL Jodmbowgs 0ROV 3935603 M05DY SJ39bGH0Mgdom 1 (8, 5); 21.
JoOOMEo s 973bsBMMO gbMdM030 MHLOLYdOL dodmbowrgs 30RMME 33560EIM05BY
59396G0Mgdom II (8, 5).

06. JonMEo s sBHLsBMO 96700l LEwMwo @Egdbmemyom®o Nbebggmymgol dobbom
Lsgdo®mggeml ¢gdbozme Mbogg®lodg@do 2024 ferol 1igd@Egdd®mosh Bs3MEw@GIGsdmGmolo
Ls6039GLOGgGH™M  LsLHsgEm  3MMaMsdol ,30830MEo  3360GHIM0S S FIIMNIWWOMNO
@06230L3035“ ©8md69ds-50mJdggdol bsfomdMmo3z0 Lsdmgdgom ggads: bobsd MImowme
»GOBOMOo  3999560EHM00LS O F9TMMNZWOMO oba30LEH030L* ©I53wYdbgds-5dmJdggdOL
Bofformd®mog Lsdmgdgm 9adsl HoMdmzoygbm, babl 3miized d9dgl:

30639eo: ob, O™, Bgdmm, EbOO0Wwo_N3-00, ©IGHIWMMI© - LogbmdMH0350 ©d
LosMIM0Z5®  ohgMoo  Lsboo  fo®dmagbowos  ,30xMMwo  37356o@Gsmools s
39903 0m0 obA30LEH03OL* LdS3OEI3MM 3MMYMTs, LOMEGOOMSE 56 b0dbsgL 0dsl, ma

38



dg 356 6 3046900 3539300 08580, MM LmMg gu 3OHMYMSTs Mbs FBHI0EPIL
LodMEMMP S N(33¢YE0©. 30M0Jom, 89 sl 4o630bowrsg ILEBIBYBYEO Bods3oOzMM
36HMyM53oL 30039, LT Tom 39O, M3, JoWdSGHMBM 15856, d5EBHMbM 356, 0Bsls 603,
6 093960 s 93960 73539 EHYEHJOOL 3OMAIGLMOGOOL BIOIEPMBOM (3B5OS GU 3OMAEMSTS
300093 MBOM ©0b39(90s O 25IxMdILY0S. o0 MROM, GMI B396 B396L 3oM3z9wliogy
d9b39065Bg J93m9bbdom, GMmI sbsEro BsbogzgMLo@IG™ 3MHMYMmHToL  ©g3dbgdoLsl
35Jb0OE MO 2930mM35¢0olobgdom  LobogzgMLo@gdMm  39MgdOL  ILSJdMEEMdOL
1530bgdL. s, ¥80E™T, 80vYbgO35 00LY, MMA 58 J0EYMT>a, Moy F98mb3z939080 Fgodergds
MoMO  23500409306mL M0y LyFoMm  Lsabgdbg, dobo  SE30L 9 WIBOIEgds  FYBOS©
9600369035605, G590 yzgws boddgdo M306M39wglbo ol 553056900 5M06, MHMIgGEms
3 db™350g  BIOMMMMIOL 256939 9MBLMEIL  §939DYIMWS, SBEF JJPNEIOS S 63
393990905 5O39Mmo 3608369wm3560 Boddg. m9dEs, s®OL Moyo Lsabgdo, HMIgwms yosc9dy
©oLORMAbgdg  Lolfogerm BobogzgMlLo@gdMm 3MMAMLTsL 396 ©I33M390m. Foom JmMob
30639 (0330 329olbIMd sxbIBMOO gbol 4Mms3sE030L 3MOLL, GYYgiE g M339 IJmbs
LodIMO  B5BHMb  39bMbb @y v Bggbo  MbogzgdlodgBHol Boaboo sxbIBMG®O  9gbols
13930500 9OL 396 365b53m, SBYMO 35O 0dMEGdIbo 3046930 oMb Fm3z0BoEM.

39mOg: 0059, M) Mo 0aEoLbIGds IM[MEYd5d0 ,,JoMMMEO s s8bLIBNMGMO 96gdom
9360353806030 ©s M5 3530060 5d3L Tob EOLOBIbYOGEY 3OMYMSToLD, sMY3 33JMbs
bogds0.  JoMbgogo  vdobs,  https://geoanbani.com/other/pdfs/Publications/article15.pdf
doLodsMMDBY 496003LgdME0s IMbLYEYds ,JoMNMEo S sxbsBYMo gbgdom gzhmzsgdo®do
369 Lsgdodamnggermdo Jo®mvyemo s sbsHMo 9bmdMogo Fgdbmemyogdol gsbgzomsmgdols
3mb39mE0s’,  OmIgog 29300005  Lodo@Mmzggermlb  Jomgds@ogmboms  3ogdomol  XII
LogMMITMOHOLM  3MBRBIMHI63E00L ,,m03s, 9bs, bgermzbmMo 0bEgwgd@ob® bgd3osbg o
Omdgdog 9myzsbowos 3oGs@s B39bmz0L Igdo 9609369wm3zs60 65dOIMT0©6 ,89@e-
Jugerol LEHMSGHIR0MMo 3393000 39305 2020 Ferol IMsz5¢gbmzsbo gzMm3oLomgol™,*
ol 0obsbBosg 2020Hol 36535¢9bm3560 93MMm30L LBEBHMOGJFOMWO 33930000 3930l
»0005605 oligmo 3Msgzsemgbmgsbo 93Mm3mmo Lsbmysmgdol Bsdmyswodgds, Mmdgemdos
g3gas dmgogmaggl dggdergds gs8moyggbmls 6xdolidogMo dmdlsbuwm™mgds, bgmo dowfiggdmegls
6900L809M 3MmEBsBY, 0OsBM36ML BydoLBogMmO BxE0s BTN YdOm, LOrMEYMBOW S BsOTMU
6gd0LBogMmo FHgdbmermyos msgolio ddmdaom®mo gbom. gl 0gbgds oligmo Lsdystm, Hmdgedogs
Pa®omo s Bg3oMo 3m31b603530s MLEMML s0s® dg539MbYds 9hmdMmOZ30 33M09MYd00
OmIgedo 3M5abMmEm@ Dm0, 55990 139305 0BYdE0o F0bssMLYdOL Lo bsmolbols
0363969003 Logmzgmmom bgemdolsfigrmdo 0g699s. s3sbmsb, 0dzg, dmbligbgdol &gdu@do
bsBo gudgds 0oL, MMI IMfMEYdS30 ,JsMMNMEO ©s sBLsBGMO 9bgdod 9aMM3Is380M30“
037olbdgds 990930: »gbmdM030 Fgdbmermaogdom JoMommmwo ©s sBbsHYMo gbgdols
bLOGOwo  MBOb3gmym®ys, Mg, GMmOE s©Mg3 9036086gm, sGRIBOL  MbsMIYdOm
s0IMMH3000  JoMmmmo s IBHLIBMMO  gbgdol oMol  LEEgmBows  Izmoby
06¢)3w9d@mseio  3m33omEgheo  LobGgdgdol dgdmdsggdsl b6odbsgl, Ebosos Mol
Us0mIsgErmE 9339 939300  Bgdmfs®ImBgboemo  Lsbols gbmdMOZ0  BMOYMHYdOLYH
LOMWsE  M30LVBS  93MM3IS380030  JoMorywo s  sebIBYMO  9bgdom  gHomosbo

0 oboengon http://www.meta-net.eu/vision/reports/meta-net-sra-version 1.0.pdf dolsdsmronby.

39



https://geoanbani.com/other/pdfs/Publications/article15.pdf
http://www.meta-net.eu/vision/reports/meta-net-sra-version_1.0.pdf

U5dsMmz9wml oMLgmmwo dglgwol gMmsEIMmMo bs. $35Lmsb, Bzgbo mzsemsbgwgom,
96m06030 A9dbmEmaogdol bosbxbg 9bmdMoz0 BHOIMIOOLYD LOMESE®  3sg30LvBIE
9360353006030 JoMormeo ©s s@FbLIBMMO gbgdom LEMEELMZbo BsGMYEMIOLS S
0565L(jmM0  Bmbsfoggmdol  NbeMbagmgmes  5853MHMNYEsE MOl  gOmOEIOHo  abs
Jo60rmo s sg8bIBNGMO goMdMOZ-3MEGHVIHMEO 0©IHEMdOL o330LS s Tgbs®BrBgdOLY,
53 30053500 30Bsbos LogsMmzgEmBo Jo®moeo s sgbsHBY®o ghmdMogz0 Ggdbmermyogdol
29630056900  B3zgbl dogh Tgdmadsgzgdmeo 3MbEIBEOOLS . - 53235M0©, U, Y39WIRIO
B9950b036Mwmb 9o, (3boOE FoLvagdL bol, s 3FoEM™ 35330605 ,,308OWWO
3199560@5600L5 s 2odMMZ000 Woba30LEH030L“ ILEEYdbgdgwo 3MMYMmTol JoBYHBLS
93635330630 90000560 BodsM39wW ML JsOHMMEo S YBLsBMMO 9bgdom dgligerol dobBbyoL
dmOolb, 53, ™og0L  dbMog, @Ebsos FgBo  960d3zbgwmzsbo oMM gdss MMM
5QRAO0WMOM030,  0obg  LOgHDIIMOOLM  LsaGbG™  IbsMFIMIOOLZ0L,4 MY
9360353006030 JoOHMMEO O 953bsBMOO 9bgdom LodsMmzgeml go)g3605690s gl sGOL
565350 JoOHDMME0, 50539® 93OM3ME0 3M0MOOGHYBH0E-

1 Joado@mbm 5006, Bd3@Mbm  396m, @M(IN6gdIMo oM, GMI  bogzgMLoEgBHOL  MgJBHMOOUL,
9JAHMOG0Ls O 53509000100 LodFmlb  TbsMsF Moo B39 9g3dwgdo o 2024 ol Ugd@gdd@owsb
LodoMmm39wmb G9dbozme Mboggmlodg@do JoMmmmo s s83bsbMmo gbgdol o330l JoBbgdom sdmJdgrgds
»GOBOMO 3m3560GIM00LS s JOTMMNIWOMO 0bA30LEH03ZOL™ Lodboggbwymosbo LorboggdlodgE ™ Lolfsgarm
36585, Mol 99amdog 9339 9699 2024 Ferol 1gdEHgddMHowsbag B3bo 8063500 3MOMMmOEH IGO0 MbEs 0gml 53
339 99tmd89gdmo  Lsbfogmm  3OHmyMsdol dgdamdo LHMsgo s 0b@gbbom@mo  asbz0msMgdolsmz0l
3QA0WMOM030 S BogHMSTMMOLM LOAMIBEGHM TboMIFJMHJOOL 8mdogds. sdoGH™md, obs, ®MAd B3z9b 53 Ls3ombgd By
339 009139 330JOMIM, LEgLYdOM Folivagdos.

2 00 d0Bbom, HMI 300093 YIBOM FoLEYJO0 0Yml, Ms 0gEolbIGds ,96MdGOZ0 BMOYNHIBOLYH LMW
0930L99535¢m 93039380630,  330HOMID  bsIOMT0L ,BOBYMWo gbs oA  g3mdsdo“  (obowrgm
http://www.meta-net.eu/whitepapers/e-book/french.pdf =~ dobsdormnbg  gobmoglgdmeo  Tsbogrol  45-9 (30xy
6499003000 52-9) 2439MOL 300390 L3gAO), Loai obobo [gMab: ,,00535¢abMBMmOMdS gg3Mm3ols 389698 mdOl
Lobiogydzemme 3608369¢rmgsbo 89dsanbgos. sv30wgdge0s, G@I Loghomm g3MMm3we Lsbendo mommgue
93639 demgoemsdgl dogEgl megolo ddmdeow@mo gbol LMo ©s dgMBIMbIdgEo 353mygbgdols Lsdwsmgds,
beoge momnmngre 930m3me Lsbgedfogmlb - 8glsdegdemds 3gobs@Burbmls ms30lo 3N GO, Moasd g,
960 dbMog, byl gmfigmdl  Imdogrsgdggdl 8mMol ms30LvBIEO YHMOYHMMBYOOL Bsdmysemodgdsl, dgmmg
dbMog 30, ©ogbdstgds dsm Fsmm3zol LsgMmm Lsobgm®dsgom ©s LsAgHs®magm LoBMYsMIdsTo SOLYdYEO
96mdG030 B3MOIMHJOOL 50osb3580. - DMLBS®E 03039 9930 dmMdOL Fobsdgs dmgmo AmBmom. s6Hob ovy
303 §395MmmEgdmemo MImddgomn 3Majodmm 93Mm3mmo 9bgdols @s, s1g3), 00 gaMM3Meo JMEEHMIdOL
299B0bsMgdL, GMdgwoms bsflowog gl gbgdos? - 33543l mvy M5 MBgds 939aM™ sMLYdYmo gbMdMoz0
05M09MHgdoL Jobgboom 93MM3MeEo BsBMOL BGHEOL GHY339d0L AglivylsBgdals, Lbgswslbgs §3996gd0l 3@ mGvyem
L03EOEMYNdmMs6 §j3mdol FgliodergdeMdYdOL ©35MR3Ls S, Fglsdsdols, 03 Loghom Lsobgm™mdsgom
fgo®mgdols 0gabmMoMmgdsl, MmIggdog 93Mm3sl 54se0dgdgb? Loghom 93Mm3vmo IMmg5¢rgbmdMomdols 396
MBOb3gmymEsls 9B Fomao BILo YD, M3 EHIWIE EILGHMOEIDs 0dom, GmI LylEo gbgdo
056053 36md0m JHgds dwmogmo 96500l 3990aMIo 056@sm6MBOMO 35deogMgdol Loboggmme.“ 0d3g BGMBAJdO
20 39duBHL 898Ya0m 3MIGYBIB: ,500L 3o TgLadeErgdIEo, S MY SHOL, Gmam® Fg3dwrmo Lbgsalbgs gbgdoo
00O BY ym39e 0096 SE3000vIo IMs35¢ls500560 300gMmgdols sdMTs3985? - 560l 30 Fgbsdgdgwo, s
09 56HOL, HMAMO ©g3MHdMbogm 03580, MM gz3@m3wmmo 35¢H96Egd0 bgmmdolisfigmdos 0d 3md3dsbogdolimgolss,
6mdggdog 56 0ggbgdgb 0bamolim, BGmsbarm s ggMdsbuymm 969dL? - sMol 3o Tglisdggdgmo, s MYy GO,
Omym® Jgzdmmo ob, OmI 3GmBgbm®Is sbFsgEwml BERMEIbEJOL, HrMAmWgdog 36 LamdMMdIE 59 3OhmEglmmols
965%g? - 360 30 Yglsdgrgdgeo, s 0¥ sGOL, Hryme 3g3demo ob, GmI 333¢)35M0 036G oymls 0dMEgdwymo
P90l 6536:m3gd0 gMo Gmdgmomsg 965%g s, 58 EMHMU, 08539 0dvmgdol gsdm, vJoM0 M3l Ls3MMIHGBY? - sGOL
30 9gLsdegdgEo, s Mv) 56O, HryM® Fgzdemm, Bggbo 38mdwom®o - gws 960w Lbgs gbsdo odwmgdomo

40



http://www.meta-net.eu/whitepapers/e-book/french.pdf

dglsdg:  Lobgardfogm  gbol  gM™0sb  3OHMyMsdol  (LAHMOGIRO0L)  OLEBHMOOMEO
36003690md0l  ©™3996¢ 30,8 MHmIgeoz Bgdmom 339 dodmzobowgm, boByslidmwos
»30BOMEo  3MmAsboGHsMmools @S  gsdmmzmomo  (3MmI3ovGgiemo)  wobgzolEozol
308560098900l §5de0gMgdol“ doHbgdo (obowgm ©m3IMIBGHOL 86-9 390l dg-2
50D530). 9939, ©MIMTI6EHOL PobsbTo ,IyIRT0e0s sBY3g LsybogzgMLOGEYEH™ 3HMyMsdgddo
9603030 G9dbmemaogdols s FOBOMEO GHMBLBMHGAs3o0l 1s300mbgdol TbstsFgMs*
(obowgm ©M39996¢)0L 89-9 23900l T9-2 53Ds30). 9GS TS, 0939, bobyoldwmwos, MH™AI
"2020 femols 3 3sOBHL g3Pm3molbool dogh Fomgdero 3MmEro@GHol3Meo ©Em3dgb@om ,2020
ool 9g0amdo  sBmMLagmgool  3sOmGHBoMGMBOL  3meoB 03yt sblsbmzmymo
50dmbsggmol  3sGGbomMmdol 5 aMmdgmgsosbo  dmeodozmn®o  dobbosb  dg-4
23Mdge35000560  Bobsbo  Slgs  BMOToMmPMEo - g0  FEYMOEO  GOGOHMEO
AHbLBMHIs300LMZ30L%, Moz M35¢LsBObML bEol, GMA 59 Ly3ombol MMMEO 35©sFY39¢°
39HO0 35530 gMgdl > §553Yystgdl 2024 Fgeol g3Mm353doMoL bsdgom g3 mds By
U5doMM3gmL  FsgmMdOL  Fogh  gslivggmIdIE  MBOEOYG  d3BsEbol"#  (obowgm
©™39999630L 89-9 93900l d9-3 50Ds30). - 96, sdoi @ 98 FgdmbgzgzsdoE B Y39wBIMO
300093 9Ombg 2oloagdl bol, o dFoemm 353806005 ,308OWWO  3M35b0EM00LS ©
290MmM3WomM0 0bagz0LEBH030L" LB MIbgdgEo 3MMYMdol doBbIOLs s g3MmIszdoMTo
JoOOMEo 5 9xbLIBMOO 9bgdom LoJoMMZgml Jgligerol doBbIdOL TmGOL, Gog d9BoE
36009369wmgz5600 OMAMO3 5QRA0WMOM03Z0, ol Lo9MMSTMOHOLM Log®9bGH™
35560539 900Lm30L, MYSD, 03 3089MMYdM, 930 353306MT0 LodsMIMZ9 ML go)H9g3¢M0569ds
@OIL 56H0L 5(5F5MEHM JoMr0Y)0, 5589 9J3MM3IWO 3OHOMMOEIGOS.

06500090569  BIIOMIOL  ILOLONIEOL  dogosh  Bm3wg  (omdmzoygb 2024 farol
199dBH900M0B  Lodo®mzgwml  3Hg9dbozm®  MbogzgdlodgdHdo B3 EIGHMSFMOOLO
Lo96039MLoGHIG™  Lobfogwm  3MMAMmSToL ,,30BROMWOo  3m360GHM0s O  2OTIMMNIL0O
w0bp30LE035“ sx3dbYds-5dMJdgYdOL BofoermdMmog bsdmddgm ggadal:

JodsBHMbm 5856,  doBHMbm  39bm, 08 FgAHo b60d3bgermzsbo @y dgBHo
Lo3sLYboldROM O35 gdOl FlolitrmeEgdws, MMIgmoi B3z9b 2022 fiewols 14 s3Gowls

©9©5960L  EoLsdo dodmzbowr LymbogzgMbodgdm Tgbzgesdg os© s LoxsMm
903000900  d5BHMbo  M9dBHMMOLYRSD, 0lg3y OMAMOE  yzgws Ubgs dbgogl  dgdmbggzsdo,

2905130l M53006  MOEIDds, MGMEs Joxugdo TJGRMIMPPMB JhHmoE xmdol dgdwymd dogobdsMoom
1B03gMLoGIGHOL Logrgdgom s9oEHMmMmoolzgb 30I3 IHO Hoymo gdaool dmlslidgbs? - s deagrmls, sGOL
30 89Lsdemgdg0, S M¥Y sMol, HeMym® szEfdImboogem 08530, GMA Bzgbo ©gEs 9bs gmzgwmgzol dmsbymbgdls
05300 0530L Sbogro LodgEboghem s Loymasabmzmgdm 3gMHdobgdom o3I, Gams Bgbo fiymb ©s
065LEMML BsdMGBIL 3MHMaMgLloLs ©s sbso 3MmEBOL ymagmfmmogh Tgdm@obgdst?“. - so gl ogwyeolbdgds
961030 dH0gMGdOLYD LEOWMsE MZ30LMBIW J3MM3O380MHT0, MBRMM HBMYSIE 30, IMTs3EoL 0ROV
3M0GMONY bsdgsMmdo @, s80GH™I, Hmas B3gbo Jggybolis s gMol IMTsgoBY 3x0dMMdM gb o FMIBYJdOL
A9JbGH0m HoMImaqboro dmdsgerol 3mbEmmgdo L Mbos 435bLMmzEIL!

# oboeogo https://enadep.gov.ge/uploads/strategy.pdf dolsdstronby.

# 95006, Hmgbog LEMIGIF0L gb BH9JuBHO 043BgdM., LodsMMZgEXML 93M™Iezd0MTo 35fg3M0sbgdOL
00005Bg XIJO 300093 96 3Jmbo 25390900 dsbsgboo. 96wy, 0lom, MMI EEIL gu AsBsbso 339
393997909005, 59 1530mbgdOL 5dEHryoEmds 3bowos 303 MBRGM 0DBMPYdH!

41



https://enadep.gov.ge/uploads/strategy.pdf

SM(30C09IJ0S QO35 go0L  gltrmengdol  Lsdmddgm  a9adol  dgaabs, Moz 3OO
39005b50dge0 BIBOXJOOBS S FSMO MHOROMNMBOL IAIBL CMbMZL.

5093965, §399m®m, 316dGHMOM035@ M0l [oMmm®qboo LodsGm3zgwml &9dbozmn®
mboggMbodgdHdo 2024 Forol UBgddgddeosb  53s3Mm@gBHmsdmemolo  LogbogzgMbodgdm
LoALORIHMMOSB0  (LYDSZOES3MM,  BsdoaoLE®M,  LdEMmdBHMOM)  Lolfogerm  3OHMYGMSTol
»GOBOO 3356005 O PoTIMMZ0m0 0by30LEH035" RABYds-53mddggdol g@EoE
Lo3sLbolidagd™ Es35¢gdoL dglrmemgdol 6sfoEmdMmogo Lsdmddgm 3gads:

Ls3mgdgom 29330l 3003960 3969E0: B3960 0BEIBOB godmBobadg 3oMz9w MGoado
3903Lsdger  Bodoxsw d030Rb693  Logommzgwmli  Lombogzgdlo@gdHMm  339W0TR0IOF0SMS
Bodmbomgowdo  ,200mm3womo  obyazoLG 030l ,g08mmzmomo  gbsmIgEboghgdol®
BoOM35Dg BOHNMB35L, MHOLO 930 dEMBs3 S8 MmO ol ®ogzbg  SLsdmJggdgwo
LomboggMboGgBH™  3MMaEMsdol  MIbodzbgermgsbgo  BoBbYdoL  gomzseolifobgdoom
006590090569 B5dIMAT0 9339 OLOOYIGOIY0S.»

Jod5GHMbMm 05856, doGMbm 356Mm, 33046HMd, d0d0bscg ferols 20 mdEmadmsdwy, 396
58 8085600790000 3060390 BodOX 0 339 MBS POWI3YY0 S FgLdSFOLO MbM3zbom Mbs
003050000 LogoMmMZIWML  A5bsIgdols s d93bog@gdol JobolEGH®L, dsGHmb dobgo
Bbgb3geml. 535Lmsb, 3330dMMd, 58 F0TsMMZIL IBIGMOL Lobom Msb Mbs sgMGOHM™
00b58gds6g Mool gm@Iol 65dGmol dmzwg IMOgoE30MYOMEo  BoddE03530M
396L095, LYE JoOMVO s dBBIBMOO 96900l 3V EHMIOHIWO 330 S BYIbMWMY0MHO
3963000560900l d0BEYdOL Qom3zsolobgdom LEwo Logbsoom 0d69ds ILLdMMYdMO
Logomzggeml  Bsbogzgdlodgd™m  339e0x3035305ms  Bsdmbosmgzsdo  godmm3womo
0b9330LE030L 5bv, B3 020395, 9FMNZWOMO JBs3Tg36096M9dOL BIOMZOL 5930 GOEXOMDS.
0939, 85659009, 99 3OMdGsGE Bo30MbMB W35300MYdOM 3bosOS JMBLWWEFHSE0s »bs
3930500 LogoMM3gml  39dbozmmo  MbogzgmloEgBOL  MgJBHMO™MD, BdsGH™Mb  sgom
2371602960d9Lm56.

L53mJdgom 2930l Agmeg 3mBJ@E0: SL939, B3bo FoBbYdOID 25dMIEObsMY, 3530JOMD,
B90mm 339 3060390 3bj@om FoMdmygbowo 30Mm39w H0ado 4ooldydgeo bsdoxol
396595 BOgHDOM B3 E G IMMOLO F9b390M9d0L BoGYgddo Lsdmermm Lsboo
by 299M33390Mm s F935mb6bAMm Bgdmom FoMdmagbowro Lsds35eoz3MMm 3MMYMmoL
LogbMOdMm030 B50L F9FoY)bgero Logbgdo s F500 LEdMEMM EILILYEdYdO.

Joed5BHMbM 35356, dsBHMbM 356M, 330JMMd, 0d0bstg Herol 20 md@madMsdg gu
d0Bsbo 800()9350009. Logdg 0LSS, M 27 MJGH™MIdIOO sGOL sx3bIBMEMO gbol ®Y, HMIGEo3
O™ Pargdos 960093690 m3bs 500603690 Logo®mggeomls 30053M™dOL
(https://www.radiotavisupleba.ge/a/31531447.html), sg3bsHgmOL 53@MbMmIomEmo MHgL3mdEro 30l
005360 ™M0d0L (http://abkhazia.gov.ge/saministro/MINISTRY-OF-EDUCATION-AND-
CULTURE/news/9197/ge) 9, 536939, LodoOmgqgwrmlb bgosbbgs mboggdbo@gdgdols s

B oo s 9gbsbmMo 9bgdol Lemwo GHgdbmermaom®mo MHEOMblzgwymags L 339 SGOL
LobgedHogmlb Boge A53H5IOME 3OOMMOE G B0BOJIL FmMOUL, Mo 0L LEBOgIMLOGEIGM JZOLOGOZSGFO0Y,
H@Iob BoMgddos gb JoBbgdo doomfg3s, LogsMMZgE ML LombogzaMLOEIGM 330G 3I(305Ms Bsdmbsmgswdo
56 560U! - 56+, B39b 96 56 339LBOL BB 60TBIZL 0L, M3 o 339 300J30, 56, FboOs, HBMA 3039w Mogdo B396
50 903565 3565MJBE0 300MHJOOL QILFMEMYODBY MBS 30BOHWMbmm.

42


https://www.radiotavisupleba.ge/a/31531447.html
http://abkhazia.gov.ge/saministro/MINISTRY-OF-EDUCATION-AND-CULTURE/news/9197/ge
http://abkhazia.gov.ge/saministro/MINISTRY-OF-EDUCATION-AND-CULTURE/news/9197/ge

LoBMYPSEMIIO030 9900l doge  (L5BoIMImE obowgom https://www.tsu.ge/ka/news/mlvy
doLsdsOmPBY 5MLYIMEO JoLons).

599056 459m30bsMY, JoedIBHMbM 35356, d5BHMbM 356M, 330dOMd 56 0dbgds MGoyM
0v) 27 mgd@Hmddgml sx3bsHMmo gbol Eolbsdo dodmgbom LodoOmzgerml  FgdbozmMo
160396MLOGHYGHOL 53509d0O LHdFML LosbysOIOTM FMblgbgdoL Lobom FoM3zMabm JsGomero
@5 38bIBMOO 96900L 3MEEHMOMEO 330V VO BYIEMWMAOMOO 630050930l doBbom
2024 Hcrob bgd39gddmosb sbs8mddggdgwo ,EoBROYIo 3193560EM00LS s FIFMMIEL0MO
w0bg30LE030L" 339 LEdME MM Lsboo FgmsbHIGIM Bods3oz3MM 3BIMAESTSU.

Usdmgdgom 9330 Iglsdg  3MbdBo: b 396JBH0  MEoLbbIMdL  ogOMEO
3985603 5M00Bs O 49FMMZ0M0 W0bY30LEHOIOL LodSZOE3MM FOMAMITsDY ©sdgbgdreo
LoFogoLEGHMM  3OMAMAOL  IRYI67ds-50MJdggdsL. 5Asbsb, gl 3MbdBHo @Ebsos Mbs
231000LbIMBIL 3083600 3Tb0EHIMO0LS S ROTMMNZWOMO obA30BE03Z0L BodS3IWSFOM
36MyM535%g ©od9bgdo:

3063960 J3934969@0: LoAsZOLEHMM L3 gdOL LoabmdMOZ0 doEOL FMIBsEYdL;
39mM9 93936gB0: LodogoLEBHMM EOLYIOESE09d0L BEMWYIEHWOOLS s FmmbM3zbgdol
39bLBEZMLL;

dgbsdg  J393mbdBHo:  LodogoLGmm  3MHMyMsdaby  BoaoLBMIBEOL/BsZoW 300l
999mUbigerol 306Md900l owyqbsl.

50 9gLs39 31bdBH0B 3boos MBMM FBMISEY35005 Jobo 3060390 96w LododobGM™
LHo3egdol LogbmdMogo 850l dmdBsEIdoL J3936dBH0, GBgE 39M339Mwhoer FMdomds
3969 3996430 59600 LsdNdom 3MM3gLOL 569G MMSE HoM0BsMGdS, oYL SO
5oL godmMosbmwo, MMI oiOwo 3999560FHsMm00Ls s FIBMM3EX0mo woby3zolE030L
6590:m8000 990M3535H90w0  LdS3oW93MM 3OMYMAOL Loabmd®m030 doOEH (obowgm,
B90mm, 3bO0wo_N3) Lsghom XyMBYOO0 oHY39GH0WJd0m MH0P0 Logbgdo sEsbowr 0dbsls
LodogoLEGHMM Loz gdol LoggbrMHby.

dgbodg  3mbd@Hol  Fgmerg 9B LoBogoLEBHM™  EOLYMES30gOOL  LAHMNIBHMMOLS
3mmbM36900L  gobloBL3mOL J39396JGH0L bm®Edglbds 3bosos 96 sGol Moo, o B39b
d0M0MOEI©  Boghomm  LymbogzgMbodgBHm, Tom TmOHoL LoksIMEEBHIG™M  FIAM(ELOEYIJOL
©53946©bMmdom.

o3 dggbgds  dgLodg  3MBJBOL  Tgbedg 96wy LoBooLGHOMM  3MIMAEMSToDY
3530LGMBEOL/d535ws3M0l  Fgdmb3mol  30MMdJdOL  sERIBoL  396JBHL, bobYsLslidgwos
99900930: 0v) 592356 30OMOI® OO3WPJOID 30R3OME0  39FsboESM00LS s ROTMMNZTOMO
069330LG030L L3535 H3MM 3OMAMSAsL dolo Bgdmfamdm®qbowo Lsabmd®mogo dswom,
35306 Bods0LEMM 3MMAMToDg 3965300 9O 5T 3OIMAEMSTOL 3MHLETM30MGOIYdOLY,
399mb3sl 396 d9dwgdl 08 MBGS™m JobYHBol Aodm, MM LojosOmgzgwmdo, Bgd bgwoom
5MLgdMEo 0bgMmMIs300m, B396L Joge ILIRMIbgdgwo bMowo_N3-om Fos®dmoygboero
3OMa6M5d0L  LogbmdMogzo M3 0IBGHWMOO s WME  sbswmyomMo  Lbgs  MmIgeody
Bod3oH3MM  3MIMAMTS 96O dmddggdlL. 9d9sb godmdobaty, B39, o, (boos, Lbgs
90a™3900 Mbs gobzsgomstmm. 39Mdm®, MMM BB, 3MMmEaLYdoL d0dobstgmdol 53
93939, 30ROMo  3m3560EIM00LS S AYTMNZWOMO  oba30LEH030L  ILERMABYdgO
LoBogoLEGHMM 3OHMYMTS 0Ly MBS 0YJAAML, B FolBg Fgdmbigers F9gdwmm OMYMO;

398560350 m-9bs33g36090wo0, olg G9gdbozMeo 96 0bgm®ISEH03M-Bom9ToE03MMO
43



https://www.tsu.ge/ka/news/%E1%83%90%E1%83%A4%E1%83%AE%E1%83%90%E1%83%96%E1%83%A3%E1%83%A0%E1%83%98%20%E1%83%94%E1%83%9C%E1%83%98%E1%83%A1%20%E1%83%93%E1%83%A6%E1%83%94%20%E1%83%97%E1%83%A1%E1%83%A3-%E1%83%A8%E1%83%98

396500 gdol  dJmbg B35 3MOL.  5Tobb, LsTogoLEHMM  3MMYMTsbg  3Fsbo@Gscrmen-
965039360900 256500 gd00 Fgdmlmero FsaoLE®MIbEHJd0 9®BI30m0 3OLYdOM MBOM
Mbs ©I3B300MMMm 0bxMMToE03w-05009053039600 Logbgdom, bmwm  0bxgm®mds@o3zmer-
35399530360 2565009000 G93mbveno JogolBMsb@gdo sOHBgz30m0 3OO0 MBOM b
0933300 360G sOM-9bsmdg3bogdmmo  Lopbgdom, My, JoEosbmdsdo,
L5 gdsls m339dL 0dols, MM B396L Joge ILHEMAbgdGEO BsBsoLEMM 3MIMYMSA0
390396 3oBOIo  313560EIM00LS S QOTMMNZWOMO  oba30LE030L 6> bgenmgbgdol,
565990 9936096090505 Bo0LEGMOL bo®olbo, Go3, GMmAMmOE Bgdmm gl 339 ©O35L50IMNYO),
33090905 JSMMME0 S 9BbsBMmO gbmdMmO30 MHglMLYdOLy s Bgdbmemaogdols
396300560900LmM30L, gl 30 3960 FmogsM0 FoBobos. - 9d53, 3B, JoEdIEGMbM MsTo6,
05@™MbM 356 Bodmmm go9HY3930wgds 35399 GHYGHSIMMOLO LsFMTom X330l bogMomnm
39b3900693bg 046905 domgdmeo.

Usdmgdgom 9gadol  dgmobg 396JBHo: b 3M6JBHO  2MEolbIMBL  30xGWEwo
390560350005 O FoIMM3E0m0 oba30LEGH030L LHToZOLEHMM 3OMYMHT>DY ©sT)bgdIO
Lo MdGHMOM 3OO0l 53)d6905-50mddggdsL.

9 9gmobg b oBOMEo  319560@M00Ls s 2oTMM30mO  oby3z0LE 030l
LoMgdBHmO™ 1Hogwgdol sxdbgds-s9mddggdol 3mbd@ol bm®mEdglbdsg 3bosos 56 s6ob
(M0, 5753, BLgogLa dgLsdg 36dGHol gmeg 9393496JGH0Us, B396, doMomowo LogMomm
Lomb039MLOGHYBHM, Fom FOOL LIRBIIMNWEIGH™ PTMEFOEJOJOL I39YMHPBMOOM. 5TsLb,
JodsBHMbm 35356, 05@GHMbM  396m, 5439 T90dwgds 000935, MMI 5T ILORWIBYdgO
Lomgd@mOm  bBHogwgdol  3sMRwqddo  MIEGHMMmBEGHI00 33930000  MZ5BBOHOLYd0
dOMOMOIPO V539300056  LogoMmzgeml  39gdbogmemo  Mbogzgdlo@gBol Johome s
s3x3bsbMmo  3H9MB0bMmEMa0MMmHo 3OO,  JoOmwo s sxbsbmmo  gbmdMogz0
MLMOLIOOLS O BJJbMEMa0gdolL,  FOBROMOo  3F5BoGHIMO00LS O AITMMNZLOMO
965039360960900L  oBbgdoms o  FJPMPIIo®  JoOHMMEO @S IBbsBMOHO  9bgdol
Lomb039MLOGHYBH™ 33€g3900L5 O MMM S dBBIBMEMO Lsbffogerm  GHgdbmemyogdols
39630056980L Lobo39MLOEIB™ 30 OOl Fotywgddo dodobstg 3393900, (Obowrgm,
B90mm, 3660w0_N3), H0ms3, IM)FN69dMwo 356, 0bobo 36083369 M356 Fawrowl dgo@dsbgb
JoOHOME0 @S 5x83bIBMMHO 9Bgd0L 3MEEHWOMEO WHEZ30LS WS (JJbMEMAO0OHO 236305MGOOL
53000935 dolomg3z0 0BbYdOL Gotyargddo.

@5 Lo dmeomb, Joeds@mbm 35356, dsGMbm  35bm, Tmygbligbgdsm, M JoGomvero
150535¢53MM 3OOl ILRIBYOEISP JO-9MHDO 57930 YdIE0 DM 3bss JsBINEo
Lobgddm3569wMgdoLs s sdbTseY LobgErddM3569WMgdoL SOIGOMDdS.

699,  GmEs  30860Wwo  313560@9M00ls O 2ddMmmM3womo  woby3zobEozol
©5B5xd6gdgO LBdS3OE03MM 3OHMYMSToL BoabmdMmog do)by 330JMOMdWO, JU BoJBHMOMOS
mbgos 39dgmzsoliobgdobs.

5dodmd, J390mm,  JOMBMEMAO0MOO  IEsRJo0m  Bm3gdMos  3bOowo_N3-om
0963mygboo sLg3dbgdw0 B35 IZ3MM 3OHMAMSTOL LybMdMO30 doEOL LolisyMgby
doM0MOO S BT Lobgedd3569w™gdol dm3erg 69 5O Blbs, GMmIgeos,

LodMdsgzerme, B3960 XMBol LsdMdom Fgblzg®gdol d9gas©, (bsOs O0b3zgfgds s
2oLOMEI0S:

44



10.

11.

12.

13.

53930 0s60dg, Jodmmwo gbol Ms3sE030L LogwydzEgdo - IMOBPMEMA0S, MNOOEOLOL
Lobgardfogm MboggdloE g ol 3sdmdEgdenmds, 1-672, 1953;

doangs 13bs35d9, 350935E03IM0 WMA03s - Loxd3wgdo, Mdorolol Mbogzg®Lodgdol
39000390 Mds, I bofioewro(1-280), 1996, II bsfowro(1-286), 1999, III bsfoero(1-192), 2009;
950035 b 3599, 906083650 MgMOH00L BMA0gOH MO Lszombo, Mdowoliol Mbogzgdlodgd oL
39000(390mds, 1-178, 1977;

95035 g3bs30dg, LOBMOZWYMS MYMMO0LS s BomMYdGH03MNM0 WMR030L Jurgdgb@gdo,
d0obol 16039MLoEgE0L odmd39demds, 1-308, 1978;

WM 3353599, 056599060Mm39 Jomero gbols Lob@sdbo, mdogrolols «bogzgdlodgdol
39000390 Mds, 1-554 (Ggmmbyg 993L90E0 godm(399s), 1996;

0505B  godYyMgeodg, bobs 3ozbsdg, 0bys FomEo, bsbs Fgbggwsns, MgmMoro
9650393360960900L 3OO, Md0WOLOL MBogzgMLOGHYGHOL godmdEgdrrmds, 1-797, 2003
(306390 3°9m3905), 2008 (@gm9 390m(3995),
http://science.org.ge/old/books/Gamkrelidze%20book.pdf;

056dMS 3 35ME0, Seob Gge Foremgbo, GMdIOHE 0vx0b Mmo, omgdsdolzmeo
3900900 9bsmIg36096M9ds500: Bs339000 I - BomgdsBolzmdo s dmbgdcmogzo 9bgdol
Dm0 @MmA03MNMHo  Logwd3zwgdo,  dmo®mydbgw-MgodBmemgoo:  3.3b535dg,
©.q9305030¢00,  JoMdbgwgdo: 9.Lmbgwos,  8.03560830m0,  1-177,  950Mm03S
Logo®m39eml 49bsmegdols s 3936090900l LHTobOLEHOMLS S JoOHE-589M03w0
Bofo®dml ,356560m BEBIOE Mo 30MmEYdEHoL” LogMsb@m dbsdsFgmom, 2005,
https://geoanbani.com/other/pdfs/Publications/magazine3.pdf;

»JOOOMOo 9bs Qo WMY035%, N1, obw, 2005,
https://geoanbani.com/other/pdfs/Publications/magazinel.pdf;

Moo Ty Ge) 9bs Qo WMA035%, N2, oLy, 2005,
https://geoanbani.com/other/pdfs/Publications/magazine2.pdf ;

Wb  35MLgM0, 25FMM3W0m0  9bsmTY36096M9d0L  Logdawgdo:  bsfowo II -
305353030 0gmM09d0,  F0oMAbgE-MgoJB™MM0  3mbBLEBEGHby  Bbs39dYg;
8056969 9gd0: 505 50B0560dYg, Bogm 35bsb0s, Lsb®M Fslbssz0e0, bozm Bbs35dY,
d9bm Bogdgobodg, 1-148, 03569 x935b08300l Lobgermdols mdoobol Labgerdfogm
MB039MLOGHYBH0, 005 3930L LobgEMOOL 45dMmYgbgdomo FomgdsBozol oblGod®o,
2007, https://gecanbani.com/other/pdfs/Publications/magazine4.pdf;

»JOODMOo qbo Qo WMQ035%, N3-N6, 2007,
https://geoanbani.com/other/pdfs/Publications/magazine7.pdf;

JoOommo  gbol s  sHBOMHM3bgd0L  Fom9gFo@03MNM0 MMMl @O JoMIIO
0639w 9ddHemeo 333093 9Owo LolGgdol d9dmdsgzgdols oBbgdo s JoGoeo
9bols 06589 9o0  LoxgO®MbYgd0, LodoMm3zgemlb  Lods@Emosmdml {dobos sb®mos
306039 gd)emol  Lobgermdols  Jobovyemo  Mboggdlodgdo,  1-24, 2009,
https://geoanbani.com/Other/PDFs/Articles/14.pdf;

JoOomwo 9bol  BHgdbmewmaon®o s6dsbo - XXI ULom3mbol gHm-gMHmo  2dmogmglo
JoOOME0 25903939, LE3sOESTgBEM 3MBRYMI6E00L ,,dsBrMo 9bs s 21-g Lo3mbol
250m{393900° dobogngdo, , 98-105, 2013 (00906909
https://geoanbani.com/Other/PDFs/Articles/bs356¢05996¢™3060q96096305.pdf GolsdsGroby);

45



14. ,doGorero 9bo Qo WMP035%, N9, LGy, 2015-2016,
https://geoanbani.com/Other/PDFs/Articles/2015 2016 %E1%83%A5%E1%83%94%E1%83%
93%E1%83%9A N9.pdf;

15. 903bgmom JoGoan 9bsls, Lods®mzgurml 3936096M9dsms 9MHM3bo s35gdool ds3by,
149-158, 2016, (0dgdbgds https://gecanbani.com/Other/PDFs/Articles/12.pdf doLodseromnby);

16. ,dsGorvyemo 9bo Q5 WMY035%, N11, L&y, 2017-2018,
https://geoanbani.com/other/pdfs/aboutus/3.pdf;

17. JoGommo  0bGgwgdd oo  390-3mMm3mbo, 1-320, ULods®mggeml  Ggdbozmeo
Mb039MLOGYHO0, odMoEs TFmms  OMLMEZgEol  9Omgbmeo  LsdgEbogd™m  Fmbool
Logob@m FbotsFgMom, 2017, https://geoanbani.com/other/pdfs/aboutus/2.pdf;

18. ,dsGorvyemo 9bo Q5 WMYP03S*, N11, 121-164, LYY, 2017-2018,
https://geoanbani.com/other/pdfs/aboutus/3.pdf;

19. JoGomo s sg8bsBMOmo  gbgdom  930Mm35306Md0, ULods@rmzgwml  dgEbogMgdoms
9emgzbmo  s3sgdos,  3.14, N3, 36-42, 2020, http://science.org.ge/bnas/t14-
n3/06 Pkhakadze Informatics.pdf;

20. ,350myg9gbgdomo 3509353035, 0bBMMToBH03s o d9dsb03s“, Mdoolol Lsbgardfogm
MB039MLOGHYGHOL 290390 Mds, godm3gds  dogdmgbs  Lods®mggwmdo  3wsliog Mo
o933 031600 @m030L LMol §YdgdgdEol, 39360960 gdsms  IALELEOHGOMEO
dmEgsfol, doengs gbszsdol blmgbsl  (https://geoanbani.com/TbiLLAI/), 1-180, 2020,
https://geoanbani.com/TbiLLAI/files/ AMIM%20V 0l.25%20No.2,%202020.pdf;

21. ,,3oGomeo 9bo Qo WMYP03", N12-N14, LG, 2019-2021,
https://geoanbani.com/Other/PDFs/Articles/15.pdf.

JodsBHMbm 9856, doBMbm 396m, Bgdmm Fomdmagboer 65MHMAL MJ396sdo dmfgmoero
9000l gm®ds dog3s s 0dob 4sdm, M™A sLgmo 3MEgwo HgHowo 459mdoz0@s draodl
30bOm, M35 L) CMbMZES STSU.

51939, dmodl aobom GH9gJuBHTdo Tgboderms sOLYdMEro 535 Mg 00, dso JmMob
96mdM030 Lobol 993Mgdbg ©s 0dgo dogd3l, mvy slgoml 99s9Rbg3m, 9930w YdES®
3900LHMmMGOm, oYL, OHMYMEF 5ol BYdmmog 2937130 bsBo, 53 3M3go FaMowol dmzwg
Lo3dE03530M  39MLos  B396  Mbs  2odm3094gbmo  LodoMmzguomli  2obsmergdols o
d93b0gM9gdols  JobolEGHMmMIb - doGmbE  dobgow  Bbgb3gwmsb  goolisgHogbo  Mbmzbol
LB GIWS.

353)030L(3990m, LogoOmM3geml  39dbozmemo Mbogzgdlo@gdmsb sOLYdIMO  LodsMmgzgwml
Lobgardfogm 9b9d0L 3O ©s330LS S G9JbMmEMYOMEO 45630MsMdOL Lolifogurm-
L5393b0gH™M 396EGHMOL OMYJEHMMO, LodsOMZg ML Lobgudfonm 9ol gJudgMEHms 3mdobool
$9360, 360H™m73gbmEM0 3MBLEBEH06g Bbs39dg - 2022 Ferols 27 LgdEgddgMo, X39MMTIVGdS.

46



