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AN ANALYSIS OF THE WORK OF CONWAY CELLULAR AUTOMATA
USING THE ENTROPY OF SHANNON

GREGORY KAKHIANI, KAKHI KAKHIDZE

Batumi Shota Rustaveli State University, Faculty of Fxact Sciences and Education

The article proposes a new method of calculating local and global informational entropy for conway’s life-
type game systems - reduced entropy. The article describes tools and the numerical experiments.
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COMBINED METHOD OF ENCRYPTION OF DATA FROM
UNAUTHORIZED ACCESS

M. V. DONADZE, I. SH. DIDMANIDZE

Batumi Shota Rustaveli State University

ABSTRACT -The presented work “Combined Method Of Encryption Of Data From Unauthorized
Access” consists in the implementation of a combined algorithm for encrypting data transmitted to the
information network. Encryption and data recognition contain special problems that are necessary
conditions for building a combined system.

The character encryption key in most cases is not variable, and if so, it is rarely used and the attacker will
be able to decrypt it for some time. In the algorithm considered in the article, additional parameters were
introduced with the help of which the encryption key will become variable.

The method will allow without additional technological and information infrastructure to increase the
throughput of information exchange in the information network using relatively cheap equipment.

Keywords: information systems, SMS service, ASCII system, data encryption, symbol encryption method,
cryptographic algorithms

Introduction and related work. In the process of working on the information network, it is necessary
that confidential data remained unchanged. It is important not only to protect confidential information but
also to run the network efficiently. In general, all information networks require protection from accidental or
pre-planned damage. The data protection system should be built in such a way that customers didn’t come
across with different issues during working process. [1]

Nowadays communications solutions have become extremely popular on the basis of the GSM (Global
System for Mobile Communications) infrastructure, which is mainly due to their relatively simple access and
low cost, with the simplified usage. Today, usage of 4G and 4G + networks, which are designed for corporate
clients, are very promising and provides high protection of information. However, in the medium and small
business, the above systems are not sufficient.

However, there are common cases when the corporate client needs access to the network without modern
high-speed infrastructure or high tariffs.

In this conditions, there is a solution that will allow us to use relatively low-band channels. Such channel
is an SMS service that allows text messages to be transmitted to any GSM network with its subscriber,
regardless of location and roaming. The SMS service, as it is known, can only transmit text messages, i.e.
data that are printed on the keyboard. For this can be used UUENCODE / UUDECODE protocols, but in
our case it would be appropriate that this SMS service was distributed small amount of data. For example to
provide security of such as small text messages in network is desirable to use the data compact encryption
system, which will in a certain degree compete with modern systems of encryption in low-band channels.

Nowadays, for encryption of symbols are used symmetric and asymmetric cryptographic algorithms.
They are united in the national standards of different countries. Secret-key cryptographic algorithms are
developed by different companies and are used in their ownership. They are based on the usage of matrix
methods. The more difficult the data encryption mechanism is, the more difficult it is to decrypt. However,
there is a new problem, this is the speed of data transfer. The result of encryption mechanism complication
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is reduction of the data transmission speed. So the aim of this paper is to provide the mechanism of
encryption, which will be relatively simple and without difficult computation processes, and, of course, the
probability of decryption by intruder is very low. [2]

The existing encryption methods have another problem. The encryption key is not often variable, or rarely
changed, it will help the intruders to decrypt it future. Therefore, it is desirable to introduce additional
parameters (coefficients) that will make the keys change.

Methodology. For the optimal solution of the issue raised in the above-mentioned problems to transmit
symbols via network was developed the combined encryption method. During transmitting data in
information networks security efficiency depends on the system algorithm software. For the effective
implementation of the task, the main algorithm was divided into separate modules / blocks. Each block is
provides certain function of security. During creation of system algorithmic, we analyze each block in such
a way, to make it easier and easier to run the programming process. [4]

The purpose of this method is to transfer the user's provided plaintext (password or words created by
symbols) into special symbols, or encryption during transmission process and decrypt after received.

Our method for symbols encryption consists of following 8 steps:

1. Splitting user inputted text into separated characters.

2. Defining the ASCII codes for each character.

3. Based on the result from previous step and from the predefined variable generate additional
symbols.

4. Combining the additional symbols with the results from second step and dividing them into
words (groups).

5. For each group, based on the ASCII values of symbols in group define appropriate code.

6. Based on predefined logic, change the numerical (ASCII) values of each symbol, as a result
getting different symbol.

7. Based on the set of encoded values the group of special symbols are created.

8. By combining sets of special symbols, the encrypted information is acquired.

In ASCII system the values of Latin symbol inputted from the keyboard correspond to numerical values
in range from 32 to 126 inclusive. On the other hand, values of special symbols, that aren’t typed from
keyboard correspond to the range 128 to 255 inclusive. The purpose of the conducted experiment was to
define processes of perfection and determine whether these processes fulfil their purpose.

Description of algorithm for combined symbol encryption method. We are going to consider
algorithm structure on the specific example. Let’s assume that the word typed by the user was « security ».
The word consists of 8 characters, i.e. n; = 8.

After splitting inputted word into characters, we are getting set of symbols, each with their index:

Sy =5 Sy =6 Sy =6 Sm=u S5 =7 S =5 S =t Sy =y (1)

Based on this:

Dijy = (s;e;cu;msis t; y) )

We consider each symbol as their numerical ASCII values, which are following:

SASCII{l} = 115}5A5c11{2} = 101}5A5c11{3} = 99;SASCII{4} =117;
SASCII{S} =114; SASCII{G} = 105;SASCII{7} = 116; SASCII{g} =121 3)

Based on this:

Sascugy = (115;101;99;117; 114; 105; 116; 121) 4)

At this step we need to fill the set with additional symbols. For this, let’s introduce random parameter P,
which lays in range N=5-9. For example, consider P1= 6, this parameter influences the length of the final
‘word’ which is going to be the concatenation of original message and additional symbols. Based on our

parameter P;= 6, lets determine length of the final ‘word’ - N, which is going to be:
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n,=6+8=14 (5)

Next step is to determine encoded values for every symbol in a “‘word’. For simplicity let’s consider step
size m=1.

The logic of symbol encryption and transformation is the following. We take ASCII value of the first
symbol, check whether it falls into interval from 32 to 60 inclusive, if yes, then we perform following
operation: value of the symbol will be incremented by its index in a ‘word’. In case of the first symbol
increment will be 1, for the next symbol it will be 2 (as our step size was equal to one) and so on until the
end of the ‘word’. On the other hand, if symbol falls into interval from 61 to 126 inclusive, then its value will
be decremented by the same logic. The process continues until a specific condition is satisfied.

Dyscigjy = (114;99;96; 113;109; 99) (6)

From generated modified code we will generate group of additional symbols. each symbol will be
assigned with its specific index:

Dyy = 1;Dzy = ¢; Dizy = Diay = ¢ Disy = m; Dy = ¢ @)

Based on this:
Dy = (r;c; 59, mic;) (8)

By combining additional modified version of original symbol with the above generated additional
symbols we are getting «sophisticated» word (password). It is appended with current date and time, what
makes it more unique:

SDujy = (sse;cwr i ty;re sq; me; 2;3;0;,1;1;9;1;5;0;6) 9)

Then, this ‘password’ is split into groups, there is another predefined parameter associated with the
number of groups. Let’s define this parameter by - P»=3, this means that the ‘password’ should be divided
into 3 groups. To calculate number of symbols in groups lets first define ‘password’ length by € and perform
following calculation:

£=(8+6+10)div3 =24div3 =8 (10)

As a result, we get 3 group of each with 8 symbols, or las group will consist of reminder symbols, after
all the previous groups are filled. In our case we get:

GyF, L= (s;e;cwum50585y) I group
GyF, L= (r;¢; 59, myc;2,3) Il group (12)
0{3}F,L =(0;1;1;9;1;5;0;6) 111 group

Again, we are viewing these symbols as their ASCII values:

DuscuyFL = (115;101;99;117;114;105; 116; 121) I group
DascigzyFL = (114;99;96; 113;109; 99; 50; 51) Il group (12)
DyscigzFL = (48;49;49;57;49;53;48;54) 111 group

Each and every symbol in groups will further be transformed. We examine the numerical value of the
symbol, if the value lies in the range from 32 to 99 inclusive the value is incremented P; = 99, and if the
symbol falls into range from 100 to 126 inclusive its value is incremented by P, = 28.
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In our example first letter of the first group is — s”, its value is 115. Because this number is in the second
interval its new value will be:
Pasciggy = 115 + 28 = 143 (13)
By performing the same modification for every other symbol, we get the following results:
GeiyPasciggy = (143;129;195; 145; 142; 133; 144; 149) |1 group
GyPasciggy = (142;195;192;141; 137; 195; 146; 147) 11 group (14)
GesyPasciiggy = (144; 145;145;153; 145; 149; 144; 150) 111 group

After converting these numerical ASCII values back to symbolic representation, we get:

GyPgy = (A, W ke A 3 E; 0) I group
GiyPrgy = Ak I‘; & K e & Il group (15)
G{3}P{g} = (E; &; &; O0; &; 0; E; ) 111 group

At the final step groups are concatenated in random order groups and get our final encrypted message:
W =(Arliéte£AireAabobeael20ka) (16)

To decrypt the message, we reverse the above described algorithm and go through each step from end to
start.

Key that encrypts and decrypts message, is combination of the parameter that are different and random
for every message.

Results. This method isn’t intended to compete with the modern industrial encryption algorithms,
however it still gives possibility to authenticate and exchange information in network safely and easily.
What’s more this method gives chance to improve network security and capabilities without using
sophisticated and expensive hardware. Implementation of this method can be useful for distribution
companies with headquarters placed fare from one another.
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INFORMATIC

USING DISTRIBUTION ALGORITHMS IN MANAGEMENT ACCOUNTING

VAKHTANG DONADZE, DAVID DAVADZE
Batumi Shota Rustaveli State University

ABSTRACT - Each person has to make multiple decisions every day. While making the decision we want the
best outcome (optimal). If during decision making process subject is approaching the issue consciously, it means
that he/she is analyzing, comparing pros and cons, desired and harmful outcomes and only then takes the final
decision. A great help in that process is technique of mathematic modeling. Which aims to optimize the use of
limited resources. The paper covers allocation (distribution) model — optimization problem, which approaches
the issue of finding the best allocation of the existing recourses for a specific purpose. For solving the problem
solver function of Microsoft Excel was used. Solving the linear model of the problem using it, gave the optimal
values for a resource allocation.
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WORK OUT THEMATIC PLANS OF SCIENTIFIC-RESEARCH WORKS SHOULD
BE DEVELOPED BASED ON STATE STRATEGY

ASLAN DEVADZE

BSU Institute of Agrarian and Membrane Technologies

The country has started to develop various fields of political and socio-economic spheres on the path of
independence with the formation of a new, market economic structural model and gradual development.
Solving the problem of education, science and business integration is one of the most important and the most

priority for the state.

Results of scientific studies, statistical accounting and other information sources show that scientific
researchers do not exist or are in some cases fragmented and cannot provide the so-called implementing the

"Purpose of Tree" principle.
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The results of individual studies have some fundamental and utilized values but do not provide adequate
solutions for large-scale research.

The strengths and weaknesses of defining the priority development of scientific research, the establishment
of an effective implementation system have been analyzed in this article.

The final results of the subjects executing scientific researches should be estimated based on the prerequisite
of scientific-research thematic plans with the state strategy.

As a result of the survey we have established that it is necessary to expand the involvement of the state
budget and the private financing entities in scientific research, coordination of the work of different structures.
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JIECOBOZICTBO

HEKOTOPBIE SKOJIOTUYECKUE ITOCJIEACTBUA AHTPOITOI'EHHBIX
HATPY3OK HA JIECHYIO PACTUTEJIbBHOCTD

BAHO ITATTYHUJI3E

barymcku# rocyapcrserssiit yausepcuret Illora Pycrapein.
Amxapckmi pernoHa/IsHEIH HAyIHBIH HeHTp HagrnonarsHoH akagzemurn HayK I pysun

ABCTPAKT - B crarse pacCMOTpEHBI Pe3y/IbTaThl M3MEHEHUS BOZHO-GM3NIECKHX CBOMCTB mMOUBH (06mas
KaIWUIIPHOCTh M HEKANWULIPHOCTS CKBAKHOCTH, BOZOIIPOHMIAEMOCTh, OGBEM, BOZOIPOHMIAEMOCTH
arperatoB), BEI3BAHHEIE Pa3HOTO POAA BO3ZEHCTBMEM delOBeKA B KYPOPTHBIX M DEKPEAljMOHHBIX 30HAX
(TIpuGperxwas m BricokoropHas cyGambIuiicKas 30HBI) OFHOTO M3 OCOOBIX C TOYKM 3DEHUS PACTUTEIBHOTO
GuoMHOrooGpasust pernoHoB ['pysun - AZpKapcKoit aBTOHOMHOM pecIryGIuKa.

Kimouessle ci0Ba: pexpeanus, KanuUIAPHAA M HEKAIWIIIPHASA CKBRXKHOCTB, arperaTHOCTb, JIECHBIE

DKOCHCTEMBI.

Ha necHyio pactuTeIsHOCTh AKapuu IIOMHMO PYOKM jieca 3HAUMTeJbHOEe BIWIHUE OKAa3bIBAIOT U
Ipyrue GopMBI aHTPOIIOTEHHBIX HArpy30K, K KOTOPBIM, B IIEPBYIO OdYepeZib, B YCJIOBUAX AKapUu
OTHOCATCS CeIbCKOXO3AMCTBeHHAA AeATeJbHOCTD, UCIIOIb30BaHNE JIECHBIX SKOCHCTEM [JI1 PeKpealuy,
pasBuTHe KypOPTOB H IIp. B KaKZOM KOHKDETHOM CJIydde SKOJIOTUYECKHEe IIOCIAE[CTBUA PasIUYHOI
X034 CTBEHHOM [eaTeTbHOCTH ONpee IAI0TCA IPUPOAHBIMU OCOOEHHOCTAMY PETHOHA, €T0 COI[UAIBHO-
sxoHoMu4eckuM paszsutuem (1,5, 8, 11, 15).

He ocranaBnuBasch Ha aHAIM3e NMPUPOIHBIX YCIOBUM PEruOHA, PaCCMOTPUM SKOHOMHUYECKHE U
COIaIbHbIE OCOGEHHOCTH PeCIyOINKH.

1. DxoHOMMYECKVe 1 COIMAIBHBIE OCOGEHHOCTH PeCITyOIKI

[Inomane Amxapcko¥ aBTOHOMHOH pecrry6Giuku cocrasiafeT 2,9 xB. kM u 3aHuMaer 4,3 % Bcei
reppuropun I'pysun. I[lo cocrosuumio Ha 1 amBaps 2019 roza umcieHHOCTP HaceneHus [pysum
cocrasiaia 3 723 THICSY YeIO0BeK, YTO IT0 CPAaBHEHUIO C II0Ka3aTesIeM IIPOLIOro rofia yMmeHbureHo Ha 0,2
%. ITo marueIM HanronampHOTO cTaTucTIYeckoro nenrpa ['pysun no cocroauuto Ha 1 auBapsa 2019 roza
58,7 % Bcero Hacenenmsa I'pysum mpoxuBaeT B TOPOACKUX IIOCENIEHUAX. UUCIEHHOCTh XUTeIeH
Amxapuu Ha 3TOT Tepuog, cocraswia 349 Teicay uenosek, u3 Hux 151 400 (43,4 %) - cenbckue KUTEIH
u 197 600 (56,6 %) - ropocKue KUTETH.

JuHaMuKa HaceJIeHNs, C KOTOPOIl HEIIOCPeICTBEHHO CBA3aHO BO3ZENCTBUE UeI0OBEKA Ha IIPUPOSHBIE
KOMILIEKCHI ITpuBouTC B Tab. 1.1.

W3-3a ocobeHHOCTe! MPUPOSHBIX YCIOBUI U reorpaduIecKoro IOJIOXKEeHUs TeppUTOpUL AKapuu
HaceJleHa HepaBHOMePHO. B HeKOoTOpsIX paiioHax MOBhIIIEHHAs KOHIIEHTPAIUI HaceJeHHbIX IIYHKTOB, B
IOPYTHUX Xe X HEMHOTO, XOTS KOJIMYeCTBO BeauKo. HauboJplieil MIOTHOCTBIO HACEIeHHS BBIAEIAETCI

IIPIMOPCKas JacTb.

“Transactions” of the Adjara AR Regional Scientific Centre of the Georgian National Academy of Sciences, vol. - 5, 2019
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Crnenmyet ormeruts, 4T0 ¢ 1917 mo 1996 ron HaceneHue Bcex MyHHUIIUIIATUTETOB Amxapuu pocio. C
1996 o 2019 rox uncnaerHOCTH HacemeHua Amxapuu cokparmiack Ha 42 600 gemoBek. 3aTo yBesIndu-
JIaCh YMCJIEHHOCTb TOPOACKOro HaceneHus. llocieqHee cBA3aHO C IepecesieHueM 3HAYUTENBHOM 9acTH
HaceJleHUA W3 TOPHON ApKapuu B IPUMOPCKHE PaHOHBI, YTO OBLIO CBA3aHO C OIIEPEKAIOUIUM
SKOHOMHUYECKHM Pa3BUTHEM ITHUX PaflOHOB. DTOT IPOLeCcC IpogonKaercs u ceronus (6,8,18).

W3 o6uieit TeppuTopuu AmKapckoil aBTOHOMHOI pecIyOINKY paBHUHHAA 9acTh cocraeiuger 1,7 %,
npexropss - 0,8 %, ocransusie 97,5 % - ropHas obracTs. AmpKapus - Majo3eMeIbHasd pecryOImuKa: u3
290 ThICAY ra afMHUHUCTPATUBHOM TEPPUTOPUY 3€MIH CEIbCKOX03IHCTBEHHOTO HAa3HAYEHUA COCTaBIIAIOT

72 900 ra, sTo Bcero umsb 25,1 % oT 061t TePPUTOPHH PECIYOIUKH.

Ta6muma 1.1
JunaMuka HaceleHUs AXKapCKOH pecIyOIuKu
YucaeHHOCTH B Tom umcie IIpomenTHOCTS U3 O6IETO
Topst HaCeJIeHus, KOJIMYeCcTBa
(TBIC.9eIN.) Topozcxoe Cenbckoe T'opozcxoe Cenbckoe
HacejleHue HaceleHue HaceyeHue HaceyeHue

1897 80,0 28,5 51,5 35,6 64,4
1917 76,7 20,0 56,7 26,1 73,9
1921 122,0 58,0 64,0 47,5 52,5
1940 204,4 79,2 125,2 38,7 61,3
1950 203,9 74,4 129,5 36,5 63,5
1960 251,3 113,1 138,2 45,0 55,0
1970 309,8 136,8 173,0 44,2 55,8
1975 337,1 151,8 185,3 45,0 55,0
1980 358,3 162,0 196,3 45,2 54,8
1985 372,0 169,4 209,6 44,7 55,3
1987 385,0 177,2 207,8 46,0 54,0
1994 423,0 189,1 233,9 44,7 55,3
1996 391,6 177,3 214,3 45,3 54,7
1997 374,0 169,8 204,2 45,1 54,9
2001 3474 167,4 180,0 48,2 51,8
2002 3421 166,9 1744 49,0 51,0
2005 338,6 165,9 172,7 49,0 51,0
2014 333,2 184,2 149,0 55,3 44,7
2017 343,0 192,6 150,4 56,3 43,7
2018 346,3 195,2 151,1 56,4 43,6
2019 349,0 197,6 151,4 56,6 43,4

B Amxapum u3 CeIbCKOXO3SHCTBEHHBIX yroguit okomo 59 % 3aHuMalOT axbnuiickue u
CyOalpIUiCKUe IIaCTOMINA M CEHOKOCHI, [JIMTEJBHOCTb HCIIOJNB30BAHUA KOTOPBHIX B TedYeHHe roja
cocrasiger Bcero umsb 2,5-3 mecana. 41 % stux yroguii mpuxomurcs Ha mamsio. Ilo odpummanrsHEIM
DaHHBIM AJDKapusd SBIAETCA CaMOM Majo3eMeNbHOM Cpefu BCeX pecHyGIHK IIOCTCOBETCKOTO
mpocrpaHcrBa (kpome Apmenuu). Ha pymy HacemeHus mpuxopurcs B cpenHem oxono 0,2 ra
cexsxosyroguii u 0,02 ra mamrau. ITo obecrieveHHOCTH 3eMIell AZKapus B TPH pasa OTCTAeT OT CPeHUX

mokaszareseit mo I'pysum.



41

BAHO NNAITYHHUA3E

1A WITIoCTpanyuy IVIOTHOCTH HaceleHus AXKapHu IIpUBeZieM ellle OLHO CPaBHEHMe: IO JaHHBIM
nepenrcu Hacenenusa 2019 roma B Amxapum Ha KaKIBIM KBaZpaTHBIM KiioMmerp mpoxkuBaer 120
JeJIoBeK, B 3aHHMMAIOIell 1Mo 3TOMY IIOKasaTeiao Bropoe Mecto Mmepernm - 83 desnoBeka, a oOmuit
ImoKasaresib o I'py3uu - 53,4 Ha KBaZpaTHBIN KUJIOMETP.

B mpumopckux paitonax Amxapuu (Xensauaypu, KoOysern) KOIHMYIECTBO CEIBCKUX HACEIEHHBIX
IIyHKTOB MeHbIle, 4eM BO BHyTpuropuseix (Kema, IlyaxeBu, Xys0), OZHAKO BeJIWYHHA 3TUX CeN IO
KOJIMYeCTBY >KMTeJell B [Ba pasa Gosbllle, 4eM BO BHyTpeHHeil Amxapun. Qopmupopanuio Goiee
KPYIIHBIX CeJl B IPIMOPCKOIl AJKapuu CIIOCOOCTBOBAIO MeHbIIee pacwIeHeHHe pebeda, 6Iaronpuar-
Hoe TeorpadudecKoe IOJIOKeHNe U Pa3BUTHE UHTEHCHUBHOTO CEIbCKOXO03ACTBEHHOTO IIPOU3BOACTBA.

Taxum o6pasom, TeppuTopusa AIKapcKOi peciry6IMKY 3acesleHa OUeHb HepaBHOMEPHO. B HeKOTOphIX
paiioHax MBI BCTpedaeMcCs C KOHIleHTpalueil HaceJIeHHBIX IYHKTOB, B IPYTMX KX HEMHOIO, HO
KOJINYEeCTBO >KHTesleil Benuko. EcTecTBeHHO, YTO B CBA3M C POCTOM HACEJIE€HHUA YBEIUIHBAIOTCI
TpeGOBaHUI Ha 3eMJIIO, OTBeZEHHYIO [JIA IIPUyCameOHbIX yIaCTKOB KaK OOLIeCTBEHHOTO, TaK U JTHIYHOTO
II0JIb30BAHU.

Hcxopa uz manozemenssa Beeil ['pysun u, B 9aCTHOCTH, AKapUM, CIUTAEM HY>XHBIM OCTaHOBUTHCS
elle Ha OZHOI OCOGEHHOCTH 3TOTO PerhHoHa: B AJKAapHH BBICOKA IUIOTHOCTH >KUBOTHBIX, HAaIlpHUMep,
KOJINYeCTBO KPYIIHOTO poraToro ckora Ha kaxsie 100 ra cesbxo3yroauii B Tpu pasa 6oJibllle, HEXKEIU B
octanbHOM I'pysun. B oTe1bHBIX paifoHax Ha IPUTOSHBIX I HacTOuLL TeppuTopuax macyT B 10-15 pas
6oJIblile XXMBOTHBIX, HEXeIu npeaycMorpero Hopmoii. Ha 60 % Teppuropuu necroro ¢pouzma Amxapuu
BBIIIAC CKOTA He OPTraHMU30BaH JODKHBIM 00pasoM U 3HAUUTEIbHO IPEBbILIAET HOPMY.

Cpezu QyHKIIMI, OPraHU3YIOIIUX OKPYKAIOIIYIO CPeny, BUKHEHIINMHY SBIIIOTC: BIHIHUE Jeca Ha
BeTep M T'MPOJIOTHYECKUI PeXXUM, 3all[UTa IOYBEI, IPOILEeCCH BOAHOM U BeTpOBOil spo3uu u mp. Jleca
Amxapuu, KOTopsle 3aHEMAIOT 65 % oT 0011ell TeppUTOpUY peciryGINKY, PaCIIOIOXKeHbl HepaBHOMEPHO,
Ha Pa3HBIX SKCIIO3ULUAX C HAKIOHOM 21 u Gosiee IrpafycoB, B TPYyAHOLOCTYIHBIX ITyGOKUX VINEIbIX,
TeM He MeHee, OHH BBIMOJHAIOT 3HAYUTETIBHYIO COIUANbHYIO0 ¢yHKiuo. CpefHas IOIHOTA
3HAYUTENBHON YacTHM JIECHOTO MAacCHBA HA CETONHALIHUN [ieHb JNOCTUTJIA KPUTUYEeCKOH IpaHH, B
pe3yJIbTaTe 4ero Jieca 3HAYUTeIBHO COKPATIUIU MIIX IPEKPATHIN CIIOCOGHOCT K CAMOBOCCTAHOBJIEHUIO,
TAaKOKe TOHU3UIACH CIIOCOOHOCTD K BBITIOJIHEHUIO 3alIUTHON QYHKINU.

OzHOBpeMeHHO C POCTOM HaCeJIeHUs PACIUIMPIETCS XKIINIHOE CTPOUTEIBCTBO, yBEIUINBAETCSA CETh
aBTOMOOMJIBHBIX JOPOT C TBEPABIM IOKPBITUEM M TPYHTOBBIX JOPOT, BO3pAacTaeT Pacxojf, BOABI Ha
OBITOBBIE ¥ CEJIBCKOXO3AMCTBEHHBIE HYXXZIBI, YCWIMBAeTCA DSKCIUIyaTallusd JIeCOB, IOOOYHOe U
peKpeaniOHHOE UCIIOIb30BaHNe.

YpesmepHas aHTPOIIOTeHHAs HArpys3ka Ha IPUPOJHBIE KOMIUIEKCH AJDKapuu, epeHaChIIeHHOCTh
HEKOTOPBIX  NPHUPOJHBIX  KOMIUIEKCOB  TKEJBIMH  WHXEHEPHBIMH  COOPYXEHHAMH U
CeJIBCKOXO3MCTBEHHBIM II0Ib30BAaHUEM SABJIAIOTCA OCHOBHBIMM IPUYMHAMHU aKTUBALIMK OIIOJI3HEBBIX,
CeJIeBbIX U APYTUX HETAaTUBHBIX IIPOIIECCOB B peciryOInKe.

Bo Bcex 3THMX IIpolleccax 3HAYUTEIBHYIO POJb OKAa3bIBAIOT OOJBIIOE KOJIMYECTBO BBINAZAONIIX
ocazxoB. O6 3TOM CBUIETETbCTBYET TOT (akxT, uro 3umoii 1988-1989 rr. m3-3a ocobeHHO CHIBHOTO
CHeronaja ¥ MHTEHCHBHOTO TAafHUA CHeTa BEeCHOH 6 ThIcA4 ceMmeil obmeil uncieHHOCTbIO 20 ThIcAY
JeI0BeK OKa3aJIMCh B IABUHOOIIACHOM 30He B AJKapuu U ObLIN paccesieHsl B Apyrue paions! ['pysun.

B 1976-1987 rogsr B Amxapuu 3aduxcuposano okosno 2000 cirydaeB CHeXXHBIX JIaBUH, ONOJI3HEH U

ceneii. K mawamy 1988 roma B pecny6nuxe Gonee uem 700 cemeil HaxOAMJIOCH B 30HE aKTHBHBIX
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CTUXUHHBIX IIpoleccoB, ormedanocs Gonee 300 meiicTByromux omonsHeit, 175 MecT, rae OXHAATIOCH
BO3HUKHOBeHUe ceeil. 3a mocaenuue 20 et B pe3yJibTaTe 3pO3UUHBIX IIPOLECCOB BBIIIIO U3 CTPOs 6oitee
1600 ra maxorubIx 3emens (8).

WckmounTeIpbHO BaXKHAsA pOJb B PpEUleHHH JAaHHOM INpoGJieMbl IIPUHAJJIEXUT ILIAHOBOMY
pacceleHUI0 OKWTeNedl M3 MaJOo3eMeNbHBIX TOPHBIX Cel B AcCHHHACKWH, ApsIreiickui,
ITurenuxapoiicKuil 1 gpyTHe PaliOHSI, Ije MMeeTCA 3HAYUTeIbHBIN pe3epB HeHCIIOIb30BaHHBIX 3eMeIb
u gepunut paboueil CUIHL.

Ouvens HM3Kag [OJA CEIBXO3YTOAWM, NACTOMIL M CEHOKOCOB, BBICOKAfA ILIOTHOCTh HAaCeJIeHUA
00yCJIaBIMBAIOT TO, YTO X035 CTBEHHbIE U OBITOBBIE MHTEPECH! aGCOMIOTHOrO GOBIINHCTBA HACEIEHUS
Amxapyu TECHO CBSI3aHBI C JIECOM.

Taxum o6pa3oM, Ha JleCHbIE SKOCUCTEMbI AKapuu AeHCTByeT IOIHBIM KOMIIJIEKC aHTPOIIOT€HHBIX
(baKTOpOB, KOTOPbIE IIPOSABIAIOT Ce0s1 B pa3HOOOPa3HbIX popmax.

He mpecrnenys menb pacCMOTpeHHS IIOCIEACTBUM BceX pPasHOOOpasHbIX (OPM aHTPOIIOTEHHOTO
BJIMSHUS, MBI OCTAHOBUMCS, BO-II€PBBIX, HA HCCJIEJOBAHUAX DKOJOTMYECKUX ITOCTIEICTBUI BBIPYOKH
KOJIXUACKOTO JIeca, CO3ZAaHUM DBKAJIUITOBBIX KyJIBTYp, HAa PEKPealMOHHOM MCIIOJIb30BAaHUU JIECOB
IIPUMOPCKOI yacTu AmKapuu. Bo-BTOpBIX, HAMU HCCI€ZOBAHBI IIOCIECTBUA BINACA JOMANIHErO CKOTa
B CyOaJIbIIUIICKOM JIECHOM ITOsiCe. DTOT BAYKHO, IIOTOMY YTO 3TU ()OPMBI aHTPOIIOT€HHBIX HaTPy30K UMEIOT
B A/pKapuu TepCIIeKTUBY Pa3BUTHS.

IIpu srOoM riaBHOe BHMMaHUE B MCCIEJOBAaHUAX CKOHIEHTPUPOBAHO HA WU3YYEHUU BOJHO-
¢du3nuecKnx CBOMCTB JIeCHBIX IOYB. MIMeHHO c aTMMuU mapameTpaMu CBsi3aHa CTAOHUIBHOCTH JIECHBIX
9KOCHCTEM U Ka4eCTBEHHOE U KOJIMYeCTBEHHOE IIPOSIBIeHNE UX 3aLIUTHBIX (PyHKIMIA.

Ll1s m3ydeHus mocaeCTBUM peKpealiuy Ha JeCHbIE SKOCHCTEMBI HaMU ObLIN HCIIOIB30BAHbI 0OBEKTHI
nccrenoBaHus B baTyMckoM 60TaHUYECKOM Cafy, IeCHbIE PAaCTUTEIbHBIE (POPMAIIUU KOTOPOTO SBIIAIOTCS
penpe3eHTaTHBHBIMU [JI1 IPUMOPCKOil uactu Amxapuu. IlocremcTBus ITOCKBAIBHBIX HArpy30K
H3YJaINCh B CyOQIBIUHCKUX Tecax Xy IOHCKOTO JIeCX03a, B/IAIONer0Cs TUIIUIHBIM XXUBOTHOBOJIECKUM
PaiioHOM pecITyOIHKY.

2. UVsmeneHwe BOZHO-(DM3HMYECKHMX CBOMCTB IIOYB B YCJIOBHMAX aHTPOIIOTEHHBIX BO3ZEHCTBHII Ha
PaCTHTeJIBHBI IOKPOB IIPHUGPEKHOM YaCTH U CyOaIbIUIACKOM 30HBI A/DKapHy

Ha UYepuomopckom moGepexxbe Amkapuu B CHenUPUYECKUX INPUPOSHBIX  yCIOBHAX
IIMPOKOMACIITA0HOE BHEIPpEHIE TEXHUYECKUX U IIeHHBIX CyOTPOIIMYeCKUX pacTeHul (Jail, HUTPYyCOBBIE,
TYHI, 0aMOyK, KpUITOMEpHUsA, SBKAIMIT M Jp.) INPHUBEIO K KOPDEHHOH CMeHe pacTUTeIbHOCTU
Yepuomopckoro nobepesxbs. Ilo cyuecTBy, 3meck chopMUpOBaICS KyAbTYpPHBIH, aHTPOIIOTEHHBIH II0
CBOEMY XapakTepy JaHAuradT.

XapakTepHble KOJIXHACKHE Jjeca C MPUCYI[MM UM MHOTOYMCIEHHBIM BHJOBBIM COCTaBOM
COXPAaHWINCh JULIb (parMeHTapHO U, B OOJBIIMHCTBE CJIy4YaeB, OHU IIPEACTABIEHBl CHJIBHO
M3peXXEeHHBIMU U JAerpafupoBaHHbIMU HacaxaeHusmu (7, 9).

B ycnoBuax OTMedYeHHBIX HAaMH AHTPOIIOT€HHBIX BO3ZEUCTBUM, COIPOBOXKAAIONUIMX W3MEHEHUe
JIECHOTO PAaCTUTEJIBHOTO IIOKPOBA, OJHOBPEMEHHO IIPOMCXOLUT 3HAUUTETbHOE U3MEHEeHHe U
9KOJIOTUYECKUX, ¥, 0COOEHHO, 3/jaduecKux ycroBuii cpessl. I1pu aToM, B 1epByIo oYepess, IIPOUCXOSAT
M3MeHeHUs B BOAHO-(PU3MYECKUX CBOMCTBAX IIOYBBI, KOTOpPBIE KOHTPOJIUPYIOT POCT U PasBUTHE

APEBECHBIX paCTeHHfI.
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ITpoueccrr 06pa3oBaHusa KPACHO3€MOB B TOPHO-XOJIMUCTOM YacTH AKapuu SpKo BeIpakeHs! 10 400-
500 m mH.y.M. (2,16).

llenneiimue MaTepHasbl, Kacalollyecs M3MeHeHUI (U3MIECKHX CBOMCTB KPAaCHO3EMOB B CBA3H C
PEKOHCTPYKIIHel KOIXHUACKUX iecoB UepHOMOPCKOTo mobepexba AKapuy YalHBIMU U IIUTPYCOBBIMU
IIJIAHTAIUAME, BcTpedaroTcs B uccnepopanuax 1. /1. TTanaBanaumBuinu (7).

Cpepu pabor Gosee parHero nepuosa ciaenyer ormeruts uccregosarus M.K. Japacenus (3) u zgp.

OpHako 0 CHX IIOp OCTaeTcs HEHCCIeJOBaHHBIM BOIIPOC O TOM, KaKHe M3MEeHEHHUS IIPOHCXOJAT B
KpacHO3eMaX B YCJIOBHAX CMEHBI eCTeCTBEHHBIX JIeCOB JepHOMOPCKOrO mo0epexbi A Kapuu
MHTPOLYLUPOBAaHHBIMU IIOPOJAMM, a TaKKe IPU PEKPeallMiOHHOM HCIIOIB30BAHUU ITAapPKOBBIX
HACAXKAEHUH.

C mesnsio n3yueHHA BOAHO-(QU3NIECKHX CBOICTB M TEMIIEPAaTypHOIO PeKMMa KPaCHO3EMHBIX ITOYB
II0J], BO3ZeCTBUEM OTMEeYeHHBIX BbINIe aHTPOIIOT€HHBIX HAIPY30K HCCJIeJOBAINCh CIeAyIONe YeThIpe
ydacTka Ha Tepputopuu batymckoro 6oraHudueckoro caga I'pysumn.

1. VYuacTok HETPOHYTOTO KOIXHACKOro jeca. CMmemaHHoe GYyKOBO-rpaboBoe HacaXIeHHe C
II0/IIeCKOM U3 POJOJAeHIpOHA IOHTHICKOTO, TaBPOBHUIIHY, TaLy6a Koaxuzackoro u ap. [loaHoTa
0,8-0,9, TpaBaHUCTSHIH Apyc OTCYTCTBYyeT. Bricota Haz ypoBHeM Mopsa - 90 M, CKJIOH ceBepo-
3aIafiHOM SKCIIO3UIINH, KPyTHU3HA - 22°.

2. YuacTok BRIpyOJIEHHOTO Jieca Ha CKJIOHE 3alafHOM SKCIIO3ULIUHY, YKIOH - 16°, BeicoTa 150 M H.y.
M. PaCTHTEeIBHOCTH TOJBKO U3 TPABIHOTO IIOKPOBA.

3. Y4acTOK 3BKaJIMIITOBOTO HACAXKEHMUA Ha CKJIOHE I0T0-3allafiHOM SKCIIO3UIUH, KpyTH3Ha 15-20°,
BeIicota 70 M H.y.M. B mozyecke - akaIusa ¥ MOLTHO Pa3sBUTHII TPaBSIHOM IIOKPOB.

4. TIIporynounsie yuactku ,,HipkHero mapka“. CKJIOH 3amafHO# 9KCIIO3UIIMY, KPyTU3Ha 17°, BeIcoTa
60 M H.y.M. HacaxIeHHe cMemlaHHOe C HonHOTOH 0,6 M3 XBOWHBIX HHTPOIYLEHTOB
(xkpuIITOMEpHSA AMOHCKAL, INXTA OOBIKHOBEHHA, €JIb OOBIKHOBEHHAs, COCHA IPHMOPCKAs).

IMouBs! Ha Bcex MCCIEIOBAHHBIX yUACTKAX OTHOCATCSI K KAaT€TOPUU JeMIOBUATBHBIX OOBIKHOBEHHBIX
KPacHO3eMOB, IIPUHA/JIeXAIIUX K OJHON reHeTHYeCcKoi rpymie. Hinke npuBoguTcsa Mopdoornieckoe
OIMCaHMe Pa3pe30B HAa UCCJIeJOBAHHBIX yYACTKaX.

YYACTOK I - ECTECTBEHHBIV KOJIXUICKHUM JIEC

Ao 0-3 cm. - Ha moBepxHOCTH IIOUBBI OIIa[, U3 ITOIYPa3IOKUBUIMXCS JIUCThEB KAlITAHA, POJOJEHIPOHA

u JIp.

A 3-21cm. - Cpexwuil TeMHO-KOPHYHEBBIN C TEMHBIMH IPOXKIJIKAMU TyMyca, CJIOXKEHHEe PBIXJIOe,

OKpacKa OJHOPOAHAs, CTPYKTypa CpenHe-KOMKOBAaTas, TsDKEIO-CyIIMHUCTBIH, B BepXHeH dYacTu

OGIIIBHO IIPOHU3aH KOPHAMH, BCTpeYaeTCs MapraHell, IIepexo K TOPU30HTY B 3aMeTHBIi 110 OKpacke

U CJIOXKEHUIO.

B 21-68 cm. - CBexxuii, KOpUYHEBBIH, CBeT/Iee IIPeABILYIIEro, OKpacka HEOZHOPOZHAs, B HIDKHeH

gactu 6ojiee OSHOPOZAHAS, BCTPEYAIOTCS MeJIKHe BKIIOUEHUsS MapraHiia, B BepXHel JacTH KOpHeH

MHOTO, a B HIDKHEI MeHbllle, CTPYKTYpa CpeiHe-OpexoBaTas, MeXaHUIeCKHH cocTas 6ojiee TKeIIBIH,

BCTPEYaIOTCsA MEPTBBIE KOPHH, Ilepexo; K Topu3oHTy C IOCTeIleHHBIH.

C 68-190 cm. - BiaxHbIif, I[BET OXPUCTHIH, OKpacka HEOJHOPOJHAS, CIOXeHHe YIUIOTHEHHOE,

BCTPEYAIOTCSA MeJIKMe BKIIOYeHWs MapraHia U HeGOJIbIIOe KOIUYeCTBO JTHTOMAap)Ka, CTPYKTypa He

BBIp2)K€HA, KOpHeH Majo, MeXaHWJYeCKHH COCTaB TSXKeNbIH, HeOOJbIIOe KOIWYEeCTBO Kee3a, B
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HIDKHEN YacTH TOPHU30HTa BCTPEYAIOTCS OXPHCTO-)KEIe3UCThle KOHKpeIuH, OoJblle KBapILEeBBIX
[IECYMHOK, TIepeXo/ K CIIeAyIOolieMy TOPU30HTY IIOCTEeIIEHHbIH.
A mmxe 190 cm. - Kopa BbIBeTpuBaHMA aHAE3UTO-0a3aIbTOB IIPE/CTAaBIEHA ITECTPOLIBETHBIM

MaTepHnaaIoMm HeBBIPa}KeHHOﬁ CTPYKTYPBI.

YYACTOK II - BE3JIECHBIN

A00-22 cm. - TeMHO-KOPUYHEBBIH, CIOXKEHME PBIXJIOe, OKPacKa OZHOPOLHAA, CTPYKTyPa MEJIKOKOM-
KoBaTasd, TsKeJIO-CyIJHMHUCTBIM, BCTPEYaeTCA MHOTO KODHeHl TpaBAHMCTBIX pAacTeHUi, Ha
IIOBEPXHOCTH OIIaJ] U3 IIOIYPasJIOKUBIIEHCS TPaBhl, B HYDKHEI YaCTH BCTPEYAIOTCA MepPTBble KOPHHU,
Iepexof, K TOPU3OHTY B 3aMeTHBII IO OKpacke U CIOXEHHIO.

B 22-53 cm. - Cmexuii, LBET CBETIO-KOPUYHEBBIH, OKpacka HEOJHOPOAHAs, Ha IIOBEPXHOCTHU
CTPYKTYPHBIX arperaTroB GOJIBIIOe KOJTHYECTBO 3aTEKOB T'yMycCa, MOABIAIOTCA aMOPQHbIe CTKEHUS
’KeJIe3a OXPHCTOTO LIBeTa, MeJIKMe BKIIOUEHHs MapraHIia, CJI0KeHre 6oee IIOTHOE, MeXaHUIeCKHUi
COCTaB TXKEJBIM, CTPYKTypa CpeJHe-OpexoBaTasd, B BepDXHeM 4YacTHM KOpHeHl MHOTO, a HIDKe
BCTPEYAIOTCSA MEPTBHIE IIOIYPAa3IOKUBILINECS KOPHHU, IIePeX0/, K Topu30oHTy C ITOCTeIIeHHBII.
C53-158 cm. - BraxxHbI 11BET OXPUCTHIH, OKpacKa HEOZHOPOIHAA, CIOKEHHe IVIOTHOE, BCTPEYaloTC s
KpyIIHble BKIIOYEHMs MapraHlia, JUTOMapxa, amopdHoe xene3o. B HmxHeil dyacTu Gosblroe
KOJINIEeCTBO KBAapLEBBIX IIECIMHOK, KOPHEH Majo, CTPYKTypa He BbIpaKeHa, MeXaHUIeCKHUI COCTaB -
TSDKEJIBIH CYTJIMHOK, IIEPeXO/ K CIeLyIoleMy TOPU30HTY ITOCTEIIeHHBIMH.

[, soxe 158 M - Kopa BrIBeTprBaHMA THTOMAP:K (KPaCHBII), KOHIJIOMEpAT.

YYACTOK III - DBKAJIMIITOBOE HACAXIEHUE

Ao 0-18 cm. - CBexuif, KOpUYHEBBIH, C TEMHBIMH IIPOXXUIKAMU I'YMycCa, CJIOKE€HUe PBIXJIOoe, OKpacka
OIHOpPOJHAs, MEIKO U CpeJHe-KOMKOBATas, TKEJIO-CYIJIMHHUCTBIH, B BepxXHeil YacTu OGHIBHO
IIPOHM3aH KOPHAMHU TPaBAHUCTHIX pacTeHuil. Ha moBepXHOCTH ITIOYBEI - ONIaZ, M3 IOy Pa3IOXKUBIIMXCS
JINCTHEB DBKAIUIITA U OCTATOK TPABBI U BETOK, B HIDKHEH YacCTU BCTPEYAIOTCSA KPYIIHBIE JKeIe3UCThIe
KOHKpeIIUH, TePeX0;, K TOPU3OHTY B 3aMeTHBII 110 OKpacKe U CIOXKEHUIO.

B 18-40 cm. - Ceexuii, LiBeT cBeTjIee IIpeABIAYINET0, OypO-KOPUYHEBHIH, OKpacKa HeOZHOPOJHAA, B
BepxHel 9acTH - 60JIbIIOe KOJIMIECTBO 3aTEKOB T'yMyca, B HIDKHEH YaCcTH OCBeTIeHNe OKPacKu: Gosee
OJHOPOZHAS C OTJEJbHBIMU IIITHAMU aMOPGHBIX CKOIIEHMI >Xeje3a, BCTPEYAIOTCS eIUHUYHBIE
MeJIKHe BKIIOYeHHs MapraHlia, CTPYKTypa MeJIKO- U CpefiHe-OpexoBarasd, CIoxKeHue Goiree IIIIOTHOE,
MeXaHU4eCKUil cocTaB OoJiee TsOKETIBIH, XKUBBIX KOPHEH MeHblIe, BCTPEYalOTCs 0Ty Pa3IOXKUBIINECS
KOpHH, IIepexos;, K ropu3oHTy C 3aMeTHBII II0 OKpacKe.

C 40-120 cm. - BraxxssIii, 0XprcTO-0yporo IBeTa, OKpacka HeOZHOPOAHAA, CJIOKEHHNe YIUIOTHEHHOE.
6oJbIIOe KOJIWYECTB KPYIHBIX BKIIOYEHMH MapraHiia ¥ JIUTOMapxa, aMOP(HBIX >XeJIe3UCThIX
CTSDKEHMH, CTPYKTypa He BBIpaXKe€Ha, KOpPHeH MaJIo, MeXaHHU4IeCKHU COCTaB TsKeJIO-CYTIHHUCTHIH,
60JIBIIOEe KOJIMYECTBO KBAapIEeBbIX IECUNHOK, IIepeXo/, K IIOpo/ie 3aTeMHEH II0 TEKCTYPe.

[ mmwxe 120 cm. - Kopa BbIBeTpuBaHMS IIpefcTaBleHa IIECTPOIBETHBIM MaTepPUAIOM IeTIOBUSI

aH,ZIeSI/ITO—6aBa)IBTOB.

YYACTOK IV - HWDKHAA YACTD ITAPKA (ITPOT'YJIOYHAS)

A0.0-23 cm - CBexuii, MaJIOTyMyCHPOBaHHBIH, KOPUYHEBBIH, OKpacKa OLHOPOAHAd. B BepxHeii qacTu
OOWJIBHO IIPOHM3aH KOPHSAMHU PaCTeHMi, CTPYKTypa CpeJHe-KOMKOBATas, CYTJIMHUCTHIH, [Iepexos K

TOPU30HTY B 3aMeTHEII! IO OKpacKe U CIOXKEHHUIO.
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B 23-56 cm. - IIBeT cBeTsiee mpeasiayiero, 6ypo-KOPUYHEBBIH, OKpacka HEOZHOPOZLHAS, B HIDKHEH

gacTu Gojlee OCBeTIeHHAad. BcTpewaloTcs efMHUYHBIE MeJKHMe BKIIOUEHHS jKejle3a U HeGoJblIoe

KOJIMYeCTB MapraHia. B BepxHell yacTu KopHeil Goisue, yeM B HipkHeil. CTpyKTypa cpezmHe-

opexosatas. [lepexox k ropusonTy C IOCTEIIEeHHBII.

C 56-183 cm. - Biaxwusrit. 1IseT oxprcro-6ypslii, OKkpacka HeOZHOpOZHas1. Berpeuaercs HeGombLIOE

KOJINYEeCTBO MEJIKUX BKJIIOUEHWH MapraHua u skenesa. CTpyKTypa He BbIpakeHa. MexaHuduecKuit

cocrtas TsKenslii. [lepexon x ciremyiomeMy rOpU30OHTY IIOCTEIIEHHBII.

[ moxe 183 cm. - Kopa BeiBerpuBanus. JIutomapik KpacHbIi, KOHIJIOMEpAT.

CTpyKTypHBIN aHamu3 WCCIeNOBAHHBIX mHOYB (Taba. 2.1) mokasan, YTO CAMBIM  BBICOKUM
koaduimeHToM cTpykrypHOcTH (6,30) XapakTrepusyeTcs HETPOHYTHIN KOJXWUICKUI Jiec, 3a HUM
cjlefyeT IIOYBAa IIOJ, SBKAIWNTOBBIMU HacaxjeHuaMmMu (4,81), caMylo HM3KYIO CTPyKTYPHOCTb HMeeT
6e3necusiii yuactox (K=2,97), Ha KOTOpBIII IPUXOAUTCI M MaKCUMalbHAasA AOJIA (Ppakiuu pasMepoB
gacrun 0,25 M (12,7% mpu cyxoM IIpOCeMBaHUY ITOYBHI) M XapaKT€PU3yeTCS MUHUMAIbHOM BeTUIHNHOMN
II0 cyMMe BogompoyHsIx arperaTtos 0,25 mm - 62,8%, Torza Kak /714 OBEPXHOCTHBIX CJIOEB IIOYBHI IO,
KOJIXUACKUM 3alOBeIHBIA JieC M DOBKAJIUITOBBIE HACAXKAEHHA OHO cocrasiager 73,5% u 72,2%

COOTBETCTBEHHO.
Tab6muma 2.1
OpakinoHHBIH cocTaB oyB (ciou riryouHoi 0-10 cm)

OpaxknuonHsIi coctas 11o4B (%) OT Beca 00pa3IoB

Ipr MOKPOM MPOCEHBAHUH, Pa3MeEp

O6BeKTHI Ilpu cyxoM mpocenBaHuH, pasmep Gppakuun (Mm) paktmm (M)

HCCIIeI0BaHUN

0,5-
0,25

0,5-

10 |10-7| 7-5 | 5-3 | 3-1 [1-0,5 0.25

0,25 5 5-3 | 3-1 |1-05 0,25

Koadpdunment
CTPYKTYpPHOCTH

CyMMa BogocOOpOUHBIX
arperatoB <0,25

Vuactok

JEBCTBCHHOI'O
comxmckoro eca | 58 | 69 [ 7.9 (178 (347| 7,8 | 112 | 79 | 630 | 169 |12,7|24,7| 88 | 104 | 265

(KOHTpOJIB)

~
w
(6]

VYuacTok
3BKanaunrosoro 70-
JIETHETO 12,178 (11,8 19,2 |251| 6,2 | 126 | 51 | 481 | 325|146 |170| 43 | 3,8 | 27,8 | 72,2
HaCaxJICHUIL
(MHTPOJYLIEHTBI)

BesnecHsiii
Yy4acTOK HEBO-
300HOBUBIICHCS
100-nerneit
BBIPYOKH
KOJIXHJICKOTO Jieca

12,5 (11,4 11,0175 (24238 | 69 (12,7 | 297 | 153 |171|185| 48 | 69 | 37,2 | 62,8

[Iporynounsrit
Y4aCTOK HIDKHETO - - - - - - - - - - - - - - - -
napka b.5.C.

Vsy4erne oCHOBHBIX (HUBHIECKUX CBOUCTB IIOBEPXHOCTHOTO CJIOS IIOYBHI (Ta6. 2.2) moKa3bIBaeT, 4To

CaMbIii BBICOKHI ITOKa3aTesb HEKaHHHMPHOﬁ CKBa>XXHOCTH HIMe€eT IIOYBa IIOJ, eCTeCTBEHHBIM
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konxugnckum ecoM (16,2% =+ 0,27). OH cHmxaeTcas [0 MHUHUMyMa B KyJIbTypaX CO3JaHHBIX
9BKaIunToBbIX HacakzeHuit (11,7% =+ 0,45). HexanuidpHas CKBaXHOCTH IIOYBBI CHJIBHO IafaeT NMpU
YHUYTOXXEHUU Jeca Ha JaBHUX HeBo300HOBUMBIINXCA BbIpyOKax (9,3% = 0,58). OcobenHo cuibsHO
CHU3UJIACh HEKANWUIAPHAd CKBXHOCTh IIOBEPXHOCTHOTO CJIOA IIOYBBI HAa IIPOTYJIOYHBIX Y4acCTKaX B
[IapKOBBIX HacaxIeHuIx (4,2% + 0,28). B Taxoii xxe 10cie[0BaTeIbHOCTY M3MEHSIeTCS I0Ka3aTesIb O01el
IIOPO3HOCTHU IIOYB, KOTOpas COCTABJIAeT B 3alIOBEIHOM KOJIXUICKOM Jecy 66,3% = 2,1; Ha Ge3necHOM
ydactke 48,8% + 0,95; 51,3% =+ 1,16 B sBranunroBeix HacaxzaeHusx u 40,3% =+ 2,00 mnia mouss
IIPOTYJIOYHOTO y4acTKa. HeHapyIIeHHBIH TOBEPXHOCTHBIHN CJIOM ITOYBBI 3aII0BEJHOTO KOJIXUICKOTO jIeca
uMeet camblif Huskuil o6bseMusIi Bec (0,521 r/cm3 + 0,01). OH cuIBHO yBeIHYMBAETCA IIPU OOJIBIINX
peKpeanoOHHBIX Harpyskax Ha mporymouyHoMm ydactke mapka (0,071 r/em3 + 0,01). IToussr mog,
SBKQJIMNTOBBIMU HACHKAEHWAMM M Ha Yy4YacTKe HEBO30GHOBHUBIIMXCS CTApPBIX BBIPYOOK 3aHHMAIOT
IIpoMeXXyTouHoe nojoxenue. OfHAKO, B IIepBOM CIydae OOBEMHBINM BeC IOYBBI 3HAUUTENBHO HIDKE
(0,603 r/cm3 + 0,03), uem Bo Bropom (0,746 + 0,05).

INokasarenu CTPYKTYpHOCTH IIOUBHI, €e OOBEMHOTO Beca, 0COOEHHO HEKAIIIIIPHON CKBAKHOCTH,
OTIpeZieAloT UHPUIBTPAIIMOHHYIO CIIOCOOHOCTD IIOYBBI HA UCCIeAyeMbIX 00beKTax. Jla mpormyckanus
100 MM cTO6a BOJBI TOBEPXHOCTHBIM CJIOEM ITOYBBI IIO[] 3aII0BEJHBIM KOJIXUACKUM JiecoM TpebyeTcs
0,61 mun. (+ 0,31), mos 5BKaIUNTOBRIMH HacaxkzeHuamu 1,69 muu. (+ 0,94), Ha yuacTke
HEeBO30OHOBHUBIIIEHCS CTAPO BRIPYOKH OHO 3HAYUTETBHO yBenuuusaercs (15,25 muH. + 2,16) u gocturaer

1o 40,15 muH. (+ 6,82) Ha IPOTYIOYHOM y4acTKe MapKa 10/, XBOHHBIMY UHTPOAYLIeHTaMU.
Tab6muma 2.2
W3meHeHHe QU3MYECKHX CBOMCTB KPACHO3EMOB B 3aBHCUMOCTH OT XapaKTepa aHTPOIIOTCHHBIX BO3CHCTBUI

I'myOuna CKBAKHOCTE. %% O6bemHBIN | Bogonponuiiaemoctsb
OOBEeKTHI B3STHS ’ BEC MO4YBBI, | MHUH. (QuIbTpaIys)
HCCIIeI0BAHMIT obpasta, Hexanmmmsipras | Kamumsipras | O6mas em® MM
oM M=m M=+m M+m MM
3anoBeHbIH
KOJIXUJICKHIA JIeC 0-10 16,2+0,27 50,1+0,62 66,3+2,1 | 0,521+0,01 0,61+0,31
(KOHTPOJIB)

besnecHslit yuacTok

(HEBO3HOGHOBHBIIHECS 0-10 9,3+0,58 39,5+0,93 48,8+0,95 | 0,746+0,05 15,25+2,16
JIaBHHE BBIPYOKH)

Crenble 3BKAIMITOBLIE

HaCKICHU 0-10 11,7+0,45 39,6+0,98 | 51,3+1,16 | 0,603+0,03 1,69+0,94
(MHTPOIYLIEHTHI)

ITporynouHslil yuacTok
HmxHero napka b.5.C.
(XxBOWHBIE 0-10 4,2+0,28 36,1+2,00 | 40,3+2,00 | 1,071+0,01 40,15+6,82

WHPOYIICHTHI)

Bosee OOGBEKTUBHYIO OLIEHKY O CYLIECTBOBAHHH PaslTWYUil B OCHOBHBIX (PU3MIECKUX CBOMCTBAX
KpacHO3eMOB IIpX PasHOOOPa3HbIX aHTPOIIOTEHHBIX HATpy3Kax IOATBEP)XJAl0T JaHHble Tab. 2.3.

Takum o6pasoM, U3 NPOBeJeHHBIX HAMHU HCCIEJOBAHUI ClIeAyeT, YTO B CyOTPOIIMYECKOM IIOSCe
(mpubpexkHas AmKapusa) KpaCHO3eMHbIe IOYBHI II0J] HEHAPYLUIEHHOM eCTEeCTBEHHOM PaCTUTEIBHOCTHIO
(KOMXUICKUI JleC) XapaKTepusyloTCs Hambosee BBICOKMMHU BOZHO-(QHU3MYECKHUMU CBOHCTBAMHU. JTO

vMeeT OOJIBIIOE 3HAYEHUE B IIpesoTBpallleHNHN Pa3BUTHA OSPO3UHU IIOYB M B COXPaHEHHUHN 9KOJIOTUYEeCKOM
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CTabUIBHOCTH TOPHO-XOJIMUCTON YacTH MPUOPEXKHOM 30HBI ADKapuu, Ihe KOJIUIeCTBO aTMOCHEPHBIX
ocazxoB gocturaet 4000 MM B roz.

CpaBHuTenbHO HeGObIINE VXY IUIEHNS BOSHO-(GHU3MIECKUX CBOYCTB KPaCHO3eMOB HaGII0fAIOTCS Ha
IJIONIAZSIX IO OBKAIUIITOBBIMY HACAKIEHISIMU. B pesynprare pyGOK KOIXHACKOTO Jieca, Ha y4acTKax,
Ile UZeT JIeCOBOCCTAaHOBIEHHE, IIPOMCXONUT Hanbojlee CHIBHOE HEraTHBHOE H3MEHEHHE BOJHO-
dbu3nyecKUX IapaMeTpPOB IIOYBHI. 3HAYWUTENIBHOH MAerpafalliy ITOBEPXHOCTHBIX CJIOeB KPacHO3eMOB
CIIOCOOCTBYET BBICOKAsI peKpealoHHas Harpy3Ka Ha yJacTKax I0J, TapKOBBIMYU HHTPOLYIIMPOBAHHBIME

HaCaXJeHUAMU.
Tab6muma 2.3

JloCTOBEPHOCTH PAa3HUIIBI MEXY OTJCIBHBIMHU ITOKA3aTEJIIMH BOIHO-(PU3NYECKUX CBOHCTB

MOYBHI B 3aBUCHMOCTH OT XapakTepa aHTPOIIOTeHHOTo Bo3aeicTus (Ha riyoune 0-10 cm)

Hexkanunnspuas Kanunnspaas O6iIas TOPOIHOCTS
CpaBHUBaeMble 0GBEKTHI CKBa)KHOCTh CKBa)KHOCTh
M, % T W% | Mp% T W % M, % T W %
1 2 3 4 5 6 7 8 9 10

Konxunckuii tec 16,2 10,77 50,1 66,3
Bhipy6ka 03 | 1078 | 299 | 395 | 948 | 99 | gy | 759 | 999
Konxunckuii tec 16,2 50,1 66,3
DBKaJIUIITOBOE HACAKICHUE 11,7 8,57 99.9 39,6 9.05 99,9 51,3 6,25 99.9
Konxunckuii tec 16,2 50,1 66,3
IIporymno4nsrit yyactok 4,2 30,85 99.9 36,1 319 985 40,3 8,97 9.9
DBKAIUITOBOE HACAKICHUE 11,7 39,6 51,3
Boipybka 9.3 3,27 98,9 395 0,07 50,0 488 1,67 50,0
DBKAJIUIITOBOE HACAKICHUE 11,7 39,6 51,3
ITporyno4HsIil yyacTok 4,2 14,15 9.9 36,1 157 805 40,3 4,76 98
BripyOka 9,3 39,5 48,8
ITporyno4HsIil yyacTok 4,2 1,92 9.9 36,1 1541 805 40,3 3,84 95

1) Mep— cpenusia BenuarHa TOKa3atelst; 2) T — cymecTBeHHOCTh Pa3HUIIBI MEXK/Y CPEIHUMHU BEITNIHHAMH TTOKa3aTeNIs;
3) W — 1manc BeposITHOCTH.

OfHOBpeMEeHHO, C U3MEeHEHHWEeM BOZHO-(QU3MYECKUX CBOICTB I[IOYBBI, Ha M3YYEHHBIX OOBEKTAX
Ha6IIoiaeTcss TpaHChOPMAIHSL ee TEPMUIECKOro pexxuma. I1o cpaBHEHUIO C HETPOHYTHIM KOJIXHACKUM
JIeCOM, Ha YYaCTKaX, IOABEPTHYTHIX PAa3INIHBIM aHTPOIIOT€HHBIM HAarpPy3KaM, IPOUCXO/UT MOBBILIEHNE
CpeIHUX TeMIIepaTyp BO3LyXa Ha Pas3iMYHBIX [IyOHHAX, YBeIUIMBAIOTCS aMIUIUTYAbl MX KOJIeOaHUH.
Hawu6osee KOHTPaCTHO BHIIIEOTMEYEHHbIE U3MEHEHUS B TEMIIEPATYPHOM PEXUME ITOYBBI IIPOSIBILIIOTCS
Ha HeBO30OHOBUBIIEHCS BEIPYOKe, B pe3y/IbTaTe YHUYTOKEHHS KOJIXHUCKOTO JIeca.

Y4uThBas NEPCIEKTUBY YBeIMYEHMs PEKPealMOHHBIX HArpy30K Ha Jjieca KOJXHJCKOTO THUIA U
c1abyi0 M3y4EeHHOCTh BOIIPOCA, HAMM IIPOBEAEHBl FCCIENOBAHUSA II0 BIWSHUIO STOTO BHAA
AHTPOIIOTEHHOIO BO3JeMCTBUS Ha TpaHCchOPMALMIO TPABIHMICTBIX pacreHwil. MexaHmueckoe
BO3/IeICTBE DEKPEaHTOB HA TPABIHUCTYIO PACTUTEIBHOCTh, IIPOM3PACTAIONIYIO II0J, IIOJIOTOM
HACAK/AEHMH ¥ W3MEHEeHMe JKOJIOTMYeCKHX I1apaMeTpOB B IIOYBEHHOM IIOKPOBe OOYCIIOBIHBAIOT ee
BUZIOBYIO AMHAMUKY U cocTosiHue (Tab. 2.4).

C ycuieHreM peKpearioHHBIX HaTPY30K Ha JIECHbIE DKOCHCTEMSI, KOTOPbIE HAXOMAT CBOE OTPaXKeHVe

B CTaAHAX TUT'PECCUN HaC&)K,HeHI/II‘/'I, COKpallaeTca 0611Lee 9HCJIO BUAOB B TPaBAHOM IIOKPOBE, NU3MEHAIOTCA
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[IOKA3aTeNy WX IIPOEKTUBHOTO ITOKPHITHS, IIPEXE BCETO 33 CYeT THIIMYHBIX JecHbIX TpaB. OcobeHHO

yA3BUMBIMM B 3TOM OTHOIIEHU! OKAa3aJIHCh KIyOHEBble M KODHEBUINHBIE JECHble TPaBbl, 3aYaTKU
KOTOPBIX PacIIOIOKeHB! B II0YBe He ray6xke 15 cM (1[uKIaMeH, IOLCHEXKHUK, XOXIaTKa U JIp.).

Ta6nura 2.4

JlvHaMuKa BUZOB TPaBIHUCTBIX PACTeHMH B 3aBICHMOCTH OT CT€TIeHH peKpealiOHHOH AUTPECCUH B

secax Koxugckoro tuma (moxsoroi 0,3-0,5).

HanmeHOBaHue pacTeHHi Craguu
Pycckoe HasBaHue JlatnHCKOe HasBaHUE 1 11 111

1 2 3 4 5
Tomnuuus romas Polinia nuda Trin. Cop. | Sp. Sp.
ITacmasrym manb4aTsrit Paspalum digitaria Poir. Sp. Sol. Sol
TToneBuua Genas Agrostis alba L. Sp Sp Sol
BeifHUK TPOCTHIKOBUAHBIMH Calamagrosisarudinacea (L.) hort. Sp Sp Sp
MsTIrUK OFZHONIeTHUN Poa annue L. Sol Sp Sp
OBCSHHUIIA TOPHAS Festuca-montana M.B. Sp Sp Sol
KoporkoHnoxxa secHas Brachypodium silvaticum (Ands) R.B. | Sp Sp Sol
SumeHb eBpoIeCKUit Hordeum Curopacum (L.) AllL Sol Sol Un
TTozmopoxHUK 6OIBIIONH Plantago maior L. Sol Sp Sp
IMoacuexxuuk Boporosa Galanthus Woronowii A.Los-Los. Sol Sol Un
BopoHuii r1a3 HEIOTHBIH Paris incomplete Bieb. Sol Sol -
Tamyc 0OGbIKHOBEHHBIH Tamus communis L. Sol Sol -
KupxazoH noHTHICKHH Aristolochia pontica Lam Sol Sol -
3MMOBHHUK KaBKa3CKHi Helleborum caucasicus A.Br. Sol Sol Sol
XoxaTka KaBKasCcKas Corydalis caucasica DC. Sp Sp Sol
3yO6SHKA IATHIMCTHASL Dentarya quinquefolia MB. Sp Sol -
3Be3uaTKa JecHas Hellaria medica L. Sp Sol -
3eMJISHUKA JIeCHAs Fragaria viridis Duch. Sol Sol Sol
MaspBa ecHas Malva silvestris L. Sol Sol Sol
3Bepo00it IPOH3EHHBIN Hypericum perforatum L. Sol Sol Sol
Puasnka Gemas Viola scotophylla jord. Sol Sp Un
JlBymenecTHUK (KONLyHHUIA) Circea lutetiana L. Sp Sol -
TTozyecHUK eBpomIeHCKUit Sanicula europaea L. Sol Sol Un
CHBITh OOBIKHOBEHHA Aegopodium padarraria L. Sp Sol Un
ITepronser 3ubrpona (ITpumyna) | Primula sibthorpii Sol Sol -
IlukameH afKapcKuit Cyclamen ibericum Stev. Sol Sol -
TpaxucTeMOH BOCTOYHBIH Trachystemon orientale Sol - -
JKuByuka monsyvas Aiuga reptans L. Sol Sol -
IMTandeit xxeme3ucTrIi Salvia glutinosa Sol Sol Un
YepHOros0BKa 06GBIKHOBEHHAS Brunella vulgaris L. Sol Sp Sp
Byzpa momesugHas Glechoma hederacea L. Sol Sol -
Kpamusa riyxas Lamijum album L. Sol Sol Un
Hopuunuk romsrit Scropularia nodosa L. Sol Sol -
Kookompuuk peneiHpit Campanula-ranunculoides L. Sol Sol Un
BopopmaBHIK 0GBIKHOBEHHBII Lampsana communis L. Sol Sol -
3os0Tas posra 06BIKHOBEHHAS Solidago virgaurea L. Sol Sol -
JlOpOHUKYM BOCTOYHBIH Doronicum orientale Hoffm. Sp Sol -
Knesep sryrosoit Trifolium pratense L. Sol Sp Sp
I'paBuiiaT ropogckoit Geum urbanum L. Sol Sol Un

ITpumeyanue: 1) HasBanue pacrenuii mo A.A. JImurpuesoit (3)

2) Craguu gurpeccuu 1o Jpyze [(Uurtup. B. 3 TI'ynucamsunu (1)]
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HeycToiunuBOCTh IPOABUMIM M WIMPOKOIUCTHBIE Jeca (TPaxUCTEMOH, AOPOHUKYM, OOpPOZaBHUK,
30jI0Tasg po3ra, TpaBHJAT TOPOACKOMN). BBITeCHAIOTCA KONOKONBYMK, TIJIyXas KpaluBa, Iaadeit
XKeJIe3HCTHIH U Ip., a TAKXKe MeJIKOTPaBHBIe BUBL: 3Be3/9aTKa, 3yOaHKa, puanka. Cpesu 371aKOB B IEPBYIO
ouepenb BBITECHAETCA TUMEHb eBponelickuil. Haubosee BRIHOCIUBBIMY OKA3aIHCh MATIUK OJHOJIETHUI
¥ BeHHMK TPOCTHUKOBBINA. Ilo Mepe yBenwdyeHHS peKpeallMOHHOM HArpy3Ku ABHBIM CTaHOBUTCA
yBeIM4eHHe KOJIMYECTBA MHAMBHAYYMOB M YBeJIWYEHHEe IIPOEKTHBHOIO IOKDHITHA IOJOPOXHHKA
60JIBIIOrO, XOPOLIO IIEPEHOCAIIETO PaHBI, IIPUYMHEHHBIEe PeKpealliOHHOM IeperpysKoil MeCTHOCTH
(12,13,14)

B 3aBrcHMOCTH OT peKpeallMOHHOHN HArpy3KU CHJIBHO MEHSETCA TaKXKe COOTHOIIEHWE Pa3IMIHBIX

SKOJIOTUYECKUX TPYII B IOKpoBe (Tab. 2.5).

Tabnuna 2.5
YyacTre 3KOJIOTHYECKUX TPYII B CI0KEHUH )KUBOTO HAIIOYBEHHOIO MIOKPOBA B pEKPEALIMOHHBIX
HACAXICHUSIX.
Obuiee cpenHee B oM uucie, B %
Cragun
KOJIMYECTBO TPaB
AUTpeccHu Ha 1 M2 JIECHBIX JYTOBBIX COPHBIX
| 297,1 95,6 3,4 1,0
| 186,4 53,5 29,3 17,2
11 148,7 23,4 20,3 51,3

ITpuBemenusie B Tabmuile 2.5 ycpeAHeHHble [JaHHble YKasbIBAIOT HA TO, 4TO C yCHIEHHEM
PEeKpeallMOHHOI HarpysKd pPe3KO H3MEeHSIEeTCS COOTHOLIEHWe MeXZY PasJIMYHBIMH SKOJIOTHYeCKUMH
IPYIIIAMU TPaBIHHUCTBIX PacTeHUi. B 4aCTHOCTH, CHMJIBHO M3MEHAETCS KOJIMYECTBO THIIMYHBIX JIECHBIX
TpPaB, yBEIMYMUBAETCA UUC/IO JIYTOBBIX U OCOOEHHO COPHBIX TPaB, KOTOPhIE XOPOLIO IIEPEHOCAT Kak
BBITAIITHIBAaHME IIOYBHI, TAK U M3MEHEHWEe CBETOBOTO M TEMIIEPATypHOIO PEeXUMa B PeKpealOHHBIX
HACAKIEHUAX.

Konxuzpckue mMpOKOIUCTBEHHBIE Jeca XapaKTepPHU3YIOTCA OOMIMeM JIHMaH (caccalapiiib, ILIIONI,
IIepUIITIOKA U JIp.). B pexpealiioHHBIX HACAKAEHUAX KPOHSI IePeBbEB I'YCTO OOBUBAIOTCA CacCallapuiIeM,
B TAKOM CJIydae STH JiepeBbsi CTAHOBATCA HeJOCTYIIHBIMY IJI1 PEKPEaHTOB, OHU XOPOIIO COXPAHIIOTCS OT
PEKpeaniOHHBIX ITOBPEXJeHUHA.

B orimume OT CyXMX M yMepeHHO YBJIXHEHHBIX PaliOHOB ['pysuu B 30He BJIQKHBIX CYyOTPOIIMKOB
Batymckoro mobGepexbs HaGNIOZAETCA He TOJIBKO IIBINIHOE Pa3BUTHE TPABIHOTO IIOKPOBA, HO M €ro
ype3MepHas BIWKHOCTb. llosTomMy B Hacaxzaenusax Il craguum aurpeccnu OTMeYaeTCss CHIIBHOE
yMeHBIIEHHe KOJIWYeCTBd TPAaBAHUCTBIX WHIUBUAYYMOB, OCOOEHHO JIECHBIX, OTIMYAIONUXCS
«HE>XXHOCTBIO» OT JTYTOBBIX U, 0COGEHHO, OT IACTOPAIbHBIX TPaB.

ITepeyBnakHEHHOCTh IIOYBEHHOTO IIOKPOBA SBIIETCS OJHUM U3 (PAaKTOPOB, CIOCOOCTBYIOIIUX
Pa3pylIEeHHIO IIOYBEHHBIX arperatoB. B cmuly 3TOro pekpealuu B II€pBYIO Odepenpb IIOABEPraloTCs
HAaCaXJeHNd Ha KPYTHIX CKJIOHAX, 4 He Ha PABHUHHBIX, I'le YaCTO 3aCTauBaeTCa BOJA.

AmajoruyHsIe MCC/IefOBAaHUA IIPOBOAYUINCH B IOsACe CyGaIbIIUMCKUX JIECOB PECIyOIUKY, KOTOPbIe

IIOABEPTaAIOTCA YaCTUYHOMH BI)IPYGKG, HMHTEHCHBHO MCIIOJIB3YIOTCA B BereTaHHOHHBIfI IIepuoj, AJjis BbITlaCa
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ckora u pekpearuu. OCHOBHOe BHUMAaHUE B 3TUX HCCIEJOBAHUAX ObLIO yZAEIEHO H3YYEHUIO BOJLHO-
¢busM4ecKUX CBOWCTB TOPHO-JIECO-MYTOBBIX IIOYB, KOTOpBle, HApAZy C TOPHO-IYTOBBIMH,
PacIpoCTpaHeHsI B mosce CyOanbIUICKUX JIecOB ADKapUM, pacliookeHHoM B npefernax 2100-2400 m
H.y.M. (4,10,19).

HccnemoBaHus BeIUCh HA TPeX CIeLYIOMUX yIacTKaX:

Oroposxennsrii sec (¢ 1977 roga), 1o M30IA1UK IPOBOAMIICSA CBOOOLHBIH BITIAC CKOTA.

Y4YacTOK IOJHOCTBIO BBIPYOJIEHHOTO Jjieca, C MHTEHCHUBHBIM BBIIIACOM CKOTa B TeYEHHE BCETO
BETeTallMOHHOTO IIepUOJa.

Y4acTOK HEOTOPOXKEHHOTO JIeca, BBIPYOJIeHHOTO YaCTHYHO, C MHTEHCUBHBIM BBITAIITHIBAHUEM CKOTa
B IIEPHOJ, ITePeroHa CKOTa Ha MacTOHine u OGpaTHO U PeKpeanyoHHOM Harpyskoil B cpexuem 15-20
yeJIOBeK B ZieHb Ha 1 ra B IepHuoJ, BereTaluy.

ITouBa OIBITHBIX YYaCTKOB THIIMYHAsA FOPHO-JIECO-IYTOBas, CPEJHETO U THKEIOTO MEXaHUYECKOTO
COCTaBa, C CyINeCYaHBIMH IPOAYKTaMM BBIBETPUBAHMA OCHOBHBIX TODHBIX IOpoj. Ilpodmnu Bcex
IIOYBEHHBIX pa3pe30B IIpeACTaBiIeHbI cucTeMoil ropusoHtoB A-B-C-/I, obmieit mMomuocTsio 10 1 M,
MopdOIOrHYecKre UX IPU3HAKU HUIEHTUYHBI, IO3TOMY IIPUBOAMM JIHUIIb OZHO ONKCAHUE TUIIMYHOTO
paspesa:

Ao 0-10 cm. - TemHO-CephIif, TYMyCHUpPOBaHHBIH, XOPOLIO OCTPYKTYPEHHBIH, CTPYKTypa MeJIKO-
KOMKOBATas, pIXJIbIi, CpeJHe-CyIJIMHUCThIH. B GOIBIIOM KOIMYeCTBe KOPHU TPaBIHUCTHIX PaCTEHUIL.
Ilepexon x ciemytomeMy TOPU3OHTY IPOQUIII 3aMeTHBIH.

B 10-24 cm. - HeomHOpOAHSBIH IO OKpacKe, ¢ BKPAILIEeHUAMHU TyMyca, IeGeHUCTHIMU 00I0MKaMu IOpPO/,
muamerpom 10-15 cM, octaTkamm oTmMepmmx KopHei#. KuBBIX KOpHeil MeHbIIe, IO CPaBHEHHUIO C
TOPU30HTOM A, YIUIOTHEH, MeXaHWYEeCKU cocTaB Ooiyee TspKenblil. [Ipu3HAaKOB MIITIOBUPOBAHUA He
ormeuaercsa. CTpyKTypa cpefiHe (KPYIHO)-KOMKOBAaTas, BKIIOUEHUA M IIPUMAa3KU MapraHIia, Iepexos K
CJIeAYIOIIEMY TOPH30HTY ITOCTEIIeHHBIH.

C 24-65 cm. - OcBeTBIeHHBIH, HEOZHOPOIHEIN IO OKpacKe, 6eCCTPYKTYPHBIH, JeIKO-CYIIMHUCTHIM,
KOPHHU NIPaKTUYECKH OTCYTCTBYIOT.

/[l ke 65 cM. — JlerKOCYTIMHUCTHIH O CyTIec4aHoro, 60j1ee CBETIIBIN M OJHOPOIHBII.

Pesyibrars! crpykTypHOTO aHanu3a moBepxuocTHOro (0-10 cm) cios u mouBs! Ha 06BeKTax (Tab. 2.6)
IIOKA3aJIX, YTO [JIS UCCIeyeMbIX II0YB Tpe0bIafatoNiM SBIIIeTCs pa3Mep arperaros ot 1 1o 3 cM (cyxoe
IIPOCEUBaHUE).

Cozeprxanue sroit dpaknuu ot 21,9% no 42,8% oT obuero KOJIMYeCcTBa arperaToB IPeBAIHPYeT B
cocraBe (Gpakuuil HE3aBUCHMO OT y4YacTKa, IZe ObLIM OTOOpaHbI 0Opasibl. DTO ABIAETCA, BULUMO,
TeHeTHYeCKOH XapaKTepUCTUKOM CTPYKTYPbI STUX IIOYB, T.K. IOAO0OHBIE Pe3yIbTaThl MOXKHO BCTPETUTH 1
B HEKOTOPBIX KJIACCH(PHUKALMOHHBIX HCCIeOBAHUAX, CBA3AHHBIX CO CTPYKTYPOIl TOPHO-JIECO-TyTOBBIX
mouB Amxapuu. Hampumep, Ilo crpykrypHOMYy aHanusy IIOBEPXHOCTHOTO cjosf 2-12 ¢M THUNWYHOI
TOPHO-JIECO-TTYyTOBOM ITOYBHI, MAaKCHUMaIbHAs JOJA arperaToB (IIPH CYXOM IPOCEMBAHUH) IIPUXOAUTCS
nmeHHO Ha ¢pakuuu 3-1 mm (3-2 mm =14,90%, 2-1 mm = 31,11%). Ognaxo, cozep:xanue Qpakuuu
Pa3INYHO JAJII KOKIOTO y4acTKa. Tak MaKCHMaJIbHOe KOJIMYeCTBO (GPpakKiuil (II0 pe3yJIbTaTaM CyXOro
IIPOCEMBAHUA) OTMEYEHO Ha II0YBaxX Oe3/IeCHOTO y4acTKa ¢ MHTEHCHBHBIM BBIIIacOM cKoTa. Ha yuacTkax
B HEOTOPOXKEHHOM, YaCTUYHO BBIPYGIIEHHOM Jiece ¥ OTOPOXKEHHOM ydYacTKe HaCRXJeHHH KOJIMIeCTBO

9TOM (QpaKIUY CHIDKAeTCs MOYTH B 2 pasa.
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OgHaxo, B IT0YBaX THUX ABYX IIOCIEIHUX YYaCTKOB YBEIUIUBAETCS COAEPKAHME KPYITHBIX (QPaKIIHii:
3-5 MM, 5-7 MM, 7-10 MM u Gosnee 10 MM, Torga Kak Ha Ge3/IeCHOM ydYacTKe IIPOMCXOLUT paspylLIeHUe
KPYIIHBIX CTPYKTYPHBIX YacTHI, U HX COZEp)KaHMe 3[4eCh 3HAUMTEJbHO HIDKe. OTO CBSI3aHO C
BBICOKOMHTEHCHUBHBIM, IIOCTOSHHBIM BBITACOM CKOTA, UeM U OOBICHIETCHA yBeaudeHue KoadbuiuenTa
CTPYKTYPHOCTH, XOTS 3TO siBJeHUe TpeOyeT Gosee TIyO0OKHMX HaydIHBIX uccienoBanuii. OropakuBaHue
y9aCTKa, KaK II0Ka3bIBAIOT [T0JyYeHHbIe Pe3yIbTaThl, IIPUBEJIO K BOCCTAHOBIEHUIO CTPYKTYPHI KPYITHBIX
¢dpaxiuit - 06 5TOM CBUZETENTBCTBYeT camas BbIcokad moss ¢pakuwmii: 10, 10-7, 5-3 mm. Cogepxxanue
menkux ¢pakuwmii 0,5-1 mym, 0,15-0,5 mm u menee 0,25 MM B mouBe 6e37IeCHOTO y4YacTKa 3HAYUTEIBHO

IIpeBbILIaeT OOIYIO ZOJIIO IOYB OCTAIBHBIX YYaCTKOB.
Tabmuna 2.6
CTpyKTypHBIH aHau3 MouBkI (cioit 0-12 cm)

DdpaxiuoHHBIN cocTaB mouB (% oT Beca 00pas3IoB)

x
3
=
MecTo B3sTHs IIpu CyXOM MPOCEHBAHKH, pa3Mep IIpr MOKpPOM TIPOCEHBAHKH, pa3Mep 3
¢bpakuum, MM (bpakouu, MM g
00pas3IoB Ha =
aHanu3 e
c 5 =q
SN e
= oz =
= a, o m
10 |0-7|7-5|53 |31 | L |05 |93 | £ 2|1-5|53 |31 |1-05 |5-025|025| & &
05| ' 0,25 —g«% ) ) , é g
o,
2 5 O 5
besnecHbrit
Y4acToK € 31(53(58(153(42,8(4,0(10,6|13,1 | 517 |8,3|16,3|355| 8,7 76 |23,6| 76,4
WHTEHCHBHBIM

BBIIIACOM CKOTa
HeoroposxeHnsrit
YaCTUYHO
BBIpYOJICHHBIH JieC
(pexpeallioHHast 146|159 15,
Harpyska 0
MEePUOANYECKUI
KpaTKOBPEMEHHBIN
BBINAC CKOTA)
OropoeHHbII
y4acToK Jieca (B 17,7116,0
TeyeHue 13 ner)

18,41252|36 |50 | 29 | 471 |354|128|73 | 3,3 26 |286| 71,4

14, 205(219|26 |41 | 29 | 3,85 [40,1|185|13,3| 3,3 3,7 |17,8] 82,2

Taxum 06p330M, AaHHBIE dHA/JIN3d IIOKA3bIBAIOT HAJIH4YHE Pa3pyIIdIOIIEro BOB,Z[efICTBI/IH CIIJIOIITHBIX
PyOOK M MHTEHCHBHOTO BBIIIACAa CKOTA HA CTPYyKTypPHO-arperaTHsii coctas mo4B. OHU CBUETEIBCTBYIOT
00 yMeHbBUIEHUH AOIY KPYIHbIX (PPaKIuil ¥ yBeIUIeHHH KOTMYeCTBa MEIKUX arpPeraToB II0 CPaBHEHHIO
C OTOpPOXE€HHBIM YYdaCTKOM Jieca. HPI/I OTOPA’KMBAHUM IIPOMCXOAHUT BOCCTAHOBJIEHHE dI'DEraTHOTO
COCTOAHUMA ITIOYBBI.

Moxpoe mpocerBaHMe ITOYBEHHBIX OOpa3liOB IIOKA3aJI0, YTO NPeo6Iafaiouasi B IOYBe Ge37IeCHOTO
ydacTka ¢paxius arperaToB 1-3 MM Majio moJBepKeHa pa3pyliaiolieMy BO3ZeHCTBUIO BOABI, TOTAa KaK
Gostee KpyIiHbI€E (bpaKILI/H/I OKa3bIBAKOTCA HEAOCTATOYHO BOJOIIPOYHBIMH, IIPOMCXOANUT MX pa3pylI€HNE B
BOIE€ 1 KOJINYE€CTBO OTUX (bPaKHI/IfI 37,€Ch 3HAYHUTEJIbHO HHNKE, YE€M B IIOYBE 110, OTOPOKE€HHBIM YIdCTKOM
U HEOTOPOXXEHHBIM, YaCTUYHO BBIPYOJIEHHBIM y4acTKOM Jeca. [Ii OrOpO’KeHHOTO ydacTKa Jjeca

XapaKTepHO MAaKCHUMAaJIbHOE COZep)KaHWe BOJONPOYHBIX arperaToB Ooispime 5 mM. Paspyirenue
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CTPYKTYpPHI IIOUBBI OE3JI€CHOTO Y4acTKa MAaKCHUMAaJIbHO: JOMA (Qpakiuu o0 1 MM KM MeHblIe 37ech
cocrasyger moutu 40 %; B mouBe IOJ, OrOPOKEHHBIM yYacCTKOM JIeCca M Ha yYacTKe C JaCTHYHOH ero
BBIDYOKOH cofiep)KaHUe arperaToB MeHbime 1 MM paBHO cooTBercTBeHHO 25 u 35 %. Yactuunoe
pa3pyllleHHe arperaTroB Ha Oe3/leCHOM YyJacTKe M Ha HEOTOPO)KeHHOM He3HAUUTeIBHO BBIPYOJIeHHOM
y4acTKe Jleca IPUBOIUT K YBeIUdeHUIO foau dpakiuu Mensire 0,25 MM u, ClleZJOBaTeIBHO, YBETUIEHUIO
cymM dpaknwmit 0,25 MM, T.e. CyMM BOJOIIPOYHBIX arperaTos, YTO COCTaBIgeT MAKCUMAIbHYIO JOJIIO IJIA
oropokeHHOro y4acrka yeca (82,8%). Ha GesrecHoM y4acTKe jreca ¢ HHTEHCHBHOM ITaCcTb0O CKOTA U Ha
HEeOTOpOXeHHOM y4acTKe U3PeXXeHHOTO Jieca, KOTOPBIH BBITAIITHIBATCA CKOTOM B IIEPHO/, TIEPETOHA CTaT,
Ha nacrouiie 1 06paTHO U peKpearioHHOM Harpy3Koi 76,4 1 71,4% - COOTBETCTBEHHO COCTaBIIET CYMMY
BOZOIPOYHBIX arpeTaTos.

Taxum o6pa3oM, oropaxuBaHHe JIECHBIX 9KOCHCTEM B yCJOBHAX Cy6aJIbIHMIICKOTO Hosaca Amxapuu
CIIOCOOCTBYeT BOCCTaHOBJIEHUIO CTPYKTYPHI IIOBEPXHOCTHBIX CJIOEB TOPHO-JIECO-TYTOBBIX IIOUB, YTO
OTPaKAETCs U Ha pe3yJIbTaTax, MOIyYeHHbIX IIPU UCCIeJOBAHUY OCHOBHBIX BOJHO-(U3NYECKUX CBOMCTB
Y4acTKOB PasHOTO XapaKTepa U CTelleHH aHTPOIIOTeHHOTo Bo3zelicTus (Tab. 2.7).

Tabmuma 2.7
OcHoBHbIe BOZHO-(pHU3HIeCKIe CBOMCTBA ITOYB B Cy6aIbIIMIICKOM II0SCe B YCIOBHUAX PasHOOOPasHBIX

AQHTPOIIOTE€HHBIX BO3JIeHCTBUM.

O6BexTsI T'ny6una CxBaxxHocTs B % O6mpemusIit | BomompoHuIiaeMocTs,
HCCIIeJOBAaHHUH B3aTua | Hexanwnspuas, | Kanunspraas, | O6mas BeC IIOYBHI, MUH.
o6pasra, Mztm Mztm Mztm Mim (dbunprpanys)
M MM

OropoxeHHBIN
y4acToK jeca (B 0-10 10,2+0,18 7,5+0,30 59,7+0,,32 | 0,681+0,03 42,0+2,3
Teuenue 13 ser)
HeoroposxeHHbrit
YaCTUYHO

BBIPYOJIEHHBIH JIec
(pexpeamonas 0-10 8,4+0,15 47.8+0,58 | 56,2+0,49 | 0,735+0,19 118,0+1.5
Harpyska u
TepUOgUYeCKUAHN
KPaTKOBDEMEeHHBIH

BBIIIAC CKOTA)

Besmecusrit

yHacrox ¢ 0-10 7,9+0,18 45.8+0,19 | 53,7+0,27 |0,913+0,0,25 174+2,0

HMHTEHCHUBHBIM

BBIITACOM CKOTa

Kak cremyer u3 TaGauibl, OTOPOXKEHHBIH YIaCTOK Jieca XapaKTepPU3yeTCs HAWUBBICUIEH BeINIMHON
IoKazareya HeKanmwuapHoi ckeaxHocTu (10,2% =+ 0,18), 3aTeM ciemyer mouBa Ha HEOTOPOXKEHHOM
y4acTKe C YaCTMYHO BBIPYOJEHHBIM JIECOM, WCIIBITHIBAIONIEM PpEKPEalMOHHYIO HArpysKy u
[IepHoSUYeCKUi KpaTKoBpeMeHHBIH BbInac ckoTa (8,4% + 0,15) u GesrecHbIH yIaCTOK C MHTEHCUBHBIM
Bbimacom ckora (6,9% =+ 0,18). B Takoii ke mOCIemOBATEILHOCTH W3MEHSIOTCA IOKAasaTeIW OOIIei
moposuoctH - 59,7% + 0,32, 56,2% + 0,49 u 53,7% + 0,27 coorBeTcTBeHHO. [I0BepXHOCTHEI CII0# IIOYBEI
Haubosiee JIETKUM OOBEMOM BECOM XapakTepusyeTcs Ha oropoxeHHoMm yuactke jeca (0,681 + 0,03).

HawubGosee TsxensIM - Ha Ge3leCHOM ydacTKe ¢ MHTeHCUBHBIM BbimacoM ckora (0,913% =+ 0,25); ma
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HEOTOPO)XEHHOM y4YacTKe YaCTUYHO BBIPYOJIEHHOTO jleca OObEeMHBIN BeC ITOBEPXHOCTHOTO CJIOS TTOYBBI
cocrasinger 0,735 + 0,13. YkazaHHbIe BeIMIMHBI HEKAIIILIPHOM CKBXXHOCTH X 0OBEMHOTO Beca ITOYBBL
OIIpeZie AT CIOCOGHOCTh BOAOIPOHUIIAEMOCTH €€ IIOBEPXHOCTHOTO CJIOS HA MCCJIEeLyeMbIX Y4acTKax.
WHpunbTpanioHHasd CIOCOGHOCTh IIOBEPXHOCTHOTO CJIOS IOYBBI Ha 0e3/IeCHOM  YYacTKe,
WCIBITHIBAIONIEM WHTEHCUBHBIM BBIIIAC CKOTA, M HA HEOTOPOXXEHHOM y4YacCTKe YaCTUYHO BHIPYOIeHHOTO
jleca ¢ pPeKpeanioHHOM HATrpPy3KOH M IepHOJUYeCKUM KPATKOBPEMEHHBIM BBITAIITHIBAHUEM CKOTOM
CWJIBHO ITOHIDKeHA. JI1a mporryckanus croi6a BoAs! BeicoToi 100 MM B BhINIEpacCMOTPEHHBIX BAPHAHTAX
TpebyeTcsa coorBeTcTBeHHO 174 MuH + 2,0 u 118 muH + 1,5, Torga Kax Ipu oropaKUBaHUH y4acTKa OHO
cocrasiaget 42,0 mun + 2,3.

CyurecTBeHHas pasHUIA TIOJYYEHHBIX HAMU PE3YJIBTATOB II0 OCHOBHBIM BOJHO-(U3HMYECKUM
CBOHMCTBAaM IIOBEPXHOCTHBIX CJIOEB IIOYB B PAa3IMYHBIX BapUAHTaX BO3AEUCTBUI IOJTBEPXKIAeTCA

MaTeMaTU4YeCcKoi 06pabOTKOI SKCIIepIMeHTaIbHOTO MaTepuaa (tabi. 2.8).
Tabnnna 2.8
JI0CTOBEPHOCTH PA3HULIBI MEXK/LY OT/CIbHBIMH [OKa3aTeIIMH BOJHO-(U3HIECKUX CBOUCTB 104B (ry6. 0-10 cm)
B 3aBUCHMOCTH OT XapaKTepa aHTPOIIOICHHBIX BO3ACHCTBHIL B M0sICE CyOabIMNHCKUX JICCOB ALKApUH

Hexanwmsipras KanumnspHast
CpaBHUBacMbIC 00BEKTHI CKBa)XHOCTD CKBa)KHOCTD
M % T W% | M, % T W% | M% T W%

10,2 7,60 99,9 47,5 0,46 50,0 59,7 5,98 99,9

O0m1ast HOpo3HOCTH

1.0ropo>xeHHBIi y4acToK Jieca
(8 Teuenue 13 ner)

2.HeoroposxeHHBIH y4acTOK
YaCTUYIHO BBIPYOJICHHOTO JIeca
(pexpearioHHast Harpys3Ka u 8,4 47,8 56,2
HNepUOAUYECKUIT
KPaTKOBPEMEHHBIH BBINIAC CKOTA)
1.0ropo>xeHHBbIi y4acTok Jieca
(B Teuenne 13 ner)

2.be3necHsIit yaacTok
(MHTEHCUBHBIN BBINTAC CKOTA)

10,2 9,00 99,9 47,5 4,71 99,8 | 59,7 | 1433 | 999

7,9 45,8 53,7

1. HeoroposxeHHbI# yqacTok
YaCTUYIHO BBIPYOJIEHHOTO JIeca
(pexpearmoHHas Harpy3Ka 1 8,4 2,13 90,5 47,8 3,28 98,5 56,2 4,47 99,8
MIEePUOANYECKUI
KpPaTKOBPEMEHHBIH BbINAC CKOTA)
2. besnecHslif yyacTox
(MHTEHCUBHBIII BBINIAC CKOTA)

7,9 45,8 53,7

Takum 06pasoM, B pe3y IbTaTe HeperyinpyeMoil macTb0bl CKOTa M PeKPealIOHHbIX HarPy30K CHIIBHO
YXYZIUIAIOTCS BOAHO-(QU3MYEeCKUe CBOMCTBA TOPHO-JECO-TYTOBBIX IIOYB U, B 3HAYUTEIBHOH Mepe,
CTPYKTypa IIOBEPXHOCTHBIX CJO€B IIOYB, CHIDKAIOTCA IIOKasaTeJH IIOPO3HOCTH U, OCOOEHHO,
HEeKaIIIIIPHAs CKBOXHOCTH ITOYBEL. B pesysbrare oTUX M3MeHeHUH MHPUIBTPAIMOHHAS CIIOCOGHOCTD
CIJIBHO TIaZiaeT, YTO U ABJIAETCA PEUIAIoNUM B OOeClleYeHHM BOJOOXPAaHHO-3aLIMTHBIX (QyHKIUIT
BBICOKOTOPbA ADKapuu.

BerreorMedeHHble aHTPOIIOT€HHbBIE X ITACKBWIbHbIE HArPY3KU SBJIIIOTCS OCHOBHOM IIPUYMHOI
CHEXHBIX JIABUH, SPO3UOHHBIX U OIIOI3HEBBIX ABJIEHUN U CHIDKEHUS BepXHel IPaHuIlbl CyOaIbIniiCKOro
neca (puc. 2.1; 2.2).

OropaxuBaHue [JerpafUpOBAHHBIX YYaCTKOB B IOogCe CyOalbIHICKUX JiecoB ApKapuu,

IIpeKpameHne B HHX BCIKOIO PpOJd OTPHULATEJIBHBIX dHTPOIIOTE€HHBIX BOS,ZLefICTBHfI 3a 13 et
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CIIOCOOCTBOBAJIO ITIPUOCTAHOBIEHMIO, a IO HEKOTOPHIM IIPM3HAKAM, JaKE 3aMETHOMY VIyYLIEHUIO
CTPYKTYPHI I OCHOBHBIX BOZHO-(U3NIECKUX CBOMCTB TOBEPXHOCTHBIX CJIOEB IIOYBEI.

B saxmoyenuu cienyeT oTMeTuTh ciepyiomee. llom BiuAHHeM aHTPOIOTeHHBIX HArpysoK B
IpUOPEXXHOW 4YacTH IIPUMOPCKOH ApKapuy OOJIBIIYIO ILIOMAAb 3eMeJBHOro (OHJA 3aHHMaeT
KYJIBTYPHBIH, aHTPOIIOT€HHHII II0 CBOEMY XapaKTepy JaHAUA(dT, IpefCTaBIeHHBIH MCKYCCTBeHHBIMHU

CyOTpPONMYECKHMY PacTeHUAMH (Uaif, HUTPYCOBbIe, TYHT, 6aMOyK, KDUIITOMEPHUA, SBKAIUIITHL U JP.).

s

Pucynox 2.1
ITonwxeHNe HEKANMUIIPHON CKBKHOCTH IIOYBSI B pe3yJIbTaTe 6eCCUCTEMHO PyGKY jleca U IMacTh0bl CKOTa,
yXy[lIeHye BOLOIPOHUIAEMOCTH ITyGHMHHBIX II0YB, IPUBO/AILEE K PA3BUTUIO BOJHOMN DPO3UH U
omnon3HeBsix apienunii (IllyaxeBckuit mecxo3, Brcota 1900 M H.y.M.)

Pucynoxk 2.2

VuTeHCcHBHBIE PYOKHU Jleca U peZKOoJIeche Ha KPYTHIX CKJIIOHAX He yePXKUBAIOT CHEXXHBIH ITOKPOB,
TI0O3TOMY YJaCTHJICA CXOJ, CHE)XXHBIX JIABUH, YTO HAHOCHUT yPOH JIECHBIM MacCHBaM, HAPOJHOMY
XO3AKCTBY X MECTHOMY HaceJIeHUIO.

XapakTepHble JJII STOM YaCTH PecITyOIMKH Jieca KOJIXUICKOTO TUIIA IIpeiCTaBlIeHsl (parMeHTapHO.

OHu cUIBHO M3PEXEHBI M HAXOOATCA Ha PA3INYIHBIX CTAAUAX JUTPECCHUH. HO,Z[ BIMAHHWEM BOBpaCTaIOIlI;efI
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peKpeamuy 37eCh IPOMCXOAUT HU3MEHEHHe SKOJOTMYeCKUX YCIOBUM, ITO BiedeT 3a COOOH CMeHy
BHUJO0BOT'O COCTaBa B JKNBOM HAIIOYBEHHOM IIOKPOBE 1 IIOTEPIO CTa6I/IJIBHOCTI/I HaCH)K,I[eHHﬁ.

CHJIBHOMY peKpealyioHHOMY BJIUSHUIO, B IIEPBYIO OY€pPe/b, IOJBEPraloTCs HACAKAEHUS Ha KPYTHIX
CKJIOHAX, HO He Ha PaBHMHAX, CUJIBHO [TepeyBIaKHEHHbBIX. I109TOMY J1eCOX03HCTBeHHbIE MEPOIIPUATHS,
HaIllpaBJI€HHBIE Ha IIOA0EPKaHNE CTa6I/LTIBHOCTI/I JIECHBIX DKOCHCTEM (BKJIIO‘IHH «JjIeC Ha OT,Z[BIXe») AOJIKHBI
OCYILeCTBIATHCS, TJIABHBIM 06pa3oM, Ha CKJIOHAX.

AmHanoruyHsle MEPOIIPUATISL, HO COIJIACOBAHHBIE C IPUPOSHBIMU OCOOEHHOCTSIMU CYOaJIbIL, JODKHEI
IIPOBOAMTHCS B CyOIBIMICKUX jecax Amxapuu. B mepcrexruBe 3ech JO/DKHA pellaTses Hpobiema
[OJHATYS BepXHEN IPAHULEL Jleca A0 KIMMATUIeCKOTO Ipefesa ero pacupocrparenus. Kax g necos
KOJIXHZACKOTO THUIIA, TAK U [JIsI CyOaIBIIMICKUX, TpebyeTcs Goee Haje)XXKHOe HayIHOe 000CHOBAaHME HOPM

PeKpeanoOHHBIX U ITaCKBalIbHBIX Harpysok (10,19,20).

FORESTRY

SOME ECOLOGICAL RESULTS OF ANTHROPOGENIC LOADING OF
FOREST VEGETATION

VANO PAPUNIDZE

Batumi Shota Rustaveli State University.

Georgian national Academy of Sciences Adjara Autonomous Republic Regional Scientific Centre

The paper deals physical and watery properties (general capillary and non-capillary porosity, water
permeability, volumetric, water permeability of aggregates) of forest soils of various types of human
loading of the resort and recreational zones (sea coastal zone and highland sub-alpine zone) of one of the
significant regions in terms of vegetation diversity - Adjara Autonomous Republic. The study has revealed
that the physical and watery properties of the soils regarding the nature of forests quality economic
management are undergoing certain changes. The high-density natural Colchis forests possess the high
non-capillary porosity of upper level soils of Adjara coastline. The non-capillary porosity is very low in
greatly shallowed non-restored forest soils. The latter is particularly revealed in walking roads and park
plants. The clear examples of the cases are the results of the study of the vegetation of floristic department
soils of Colchis natural plants and tour paths of the Batumi Botanical Garden. The physical and watery
properties characteristic to the above mentioned main sections are being changed in relation to various
levels of loading of the planting quality, economic management type, walking and recreational sections.
The results of the study of the physical and watery properties of the soils in the forest sections unregularly
cut down by humans or forest areas overloaded with unregistered pasturing of cattle as well as over-
pastured protected areas fenced for long years for the purpose of forest restoration have shown that the
maximum number of soil fraction (with dry infiltration results) is characteristic to greatly shallowed and
over-grazed and pastured soils. The decreased number of soils thick fraction and increase of the number
of thin fraction aggregates was shown on the soils of the forest sections protected from the cattle grazing
or human economic impact.
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DISTRIBUTION AREA AND SEVERITY OF POTATO WART
(SYNCHYTRIUM ENDOBIOTICUM) IN GEORGIA

S. GHOGHOBERIDZE?, Z. SIKHARULIDZE?, TS. TSETSKHLADZE?,
K. SIKHARULIDZE!, A. ZELYA?

YInstitute of Phytopathology and Biodiversity, Batumi Shota Rustaveli State University, Georgia
2NAAS Ukrainian Scientific-Research Plant Quarantine Station IPP, Boyani, Novoselitsa district,
60321, Chernivtsi region, Ukraine

ABSTRACT -The distribution area of potato wart (Synchytrium endobioticum) in of Georgia, which covers
the northern part - Mestia municipality (2 villages) and the western part - Khulo municipalities (21 villages).
The level of infestation of observed potato fields was determined. The highest degree of soil infestation was
observed in the Ushguli village of Mestia municipality and in the village of Skvana, Rakvta and Dioknisi of
Khulo municipality.

Keywords: potato wart, Synchytrium endobioticum, demarcation, distribution area

INTRODUCTION

Synchytrium endobioticum is an obligate biotrophic, soil-borne fungal pathogen (Karling, 1964), which
is widespread in nearly 60 countries worldwide (CABI, 2013), and is classified as an Annex IA/II quarantine
pest in the EU Directive (EU, 2000). The fungus has been locally presented in Georgia since 2009
(Gorgiladze et al., 2014) and is listed as an A2 pest by the Ministry of Agriculture of Georgia (FAO, 2018).

The pathogen causes serious so called “potato wart” disease of susceptible varieties of potatoes and the
yield losses which range from 50 to 100 % (Hampson 1993; Melnik 1998).

The major agricultural problem is the contamination of soil with persistent resting spores, which survive
in the soil, remain dormant and infectious for 40-50 years (Franc, 2007; Przetakiewicz, 2015). Therefore,
according to the EPPO standard (PM 3/59(2), all member of EPPO countries are obliged to demarcate
infested plots as contaminated and to forbid cultivation of potatoes on these plots for 20 years since the last
detection (EPPO, 2017). After direct analysis of the soil for the presence of remaining winter sporangia or a
bioassay with a highly susceptible cultivar, fields may be descheduled if the soil is apparently free from the
pathogen, or may be partially descheduled when direct examination of soil reveals not more than 5 sporangia
per g of soil and the confirmatory bioassay is negative. After partial descheduling (at least 10 years), the
cultivation of resistant cultivars of potatoes on in the infested plots is allowed. Cultivation of susceptible
cultivars is only allowed after complete descheduling (EPPO, 2017). Cultivation of resistant potato varieties
is also allowed in surrounding (buffer) zones (Resolution No. 305).

As Georgia has been the member of EPPO countries since 2014, and it adopted the regulation on control
of potato wart disease (Resolution No. 305), it is required to keep the detailed records of the distribution of
wart incidence and demarcate the contaminated plots or deschedule (release) previously infested plots with
S. endobioticum either partially or completely from official control.

In order to obtain more accurate knowledge for determining the quarantine sites in Georgia, the purpose
of this article was to assess the level of infection in the infested plots and to determine the area of the spread
of the disease.

“Transactions” of the Adjara AR Regional Scientific Centre of the Georgian National Academy of Sciences, vol. - 5, 2019
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MATERIAL AND METHODS

In accordance with a predetermined plan and route, scientific expeditions were carried out in the main
potato producing regions of different geographical areas to detect the potato wart loci and determine the
distribution areas of the disease.

Diseased tubers were collected during harvesting in the fields and when storing potatoes in storage. Soil
samples were collected from specific potato plots according to PM 3/59 (2) method of the international
standard diagnostic protocol of EPPO. Samples of soils and diseased tubers delivered to the laboratory were
registered and the codes were provided to them in accordance with the Institute’s Culture Collection
catalogue.

After collection, plant material with warts were examined for the presence of summer or resting sporangia.
Microscopic slices of wart tissue were made and examined under a light microscope at x100 to x 400
magnification (EPPO, 2017).

Specific polymerase chain reaction (PCR) was conducted for accurate identification of Synchytrium
endobioticum in plant parts (Van der Boogert et al., 2005).

Detection of resting spores in the soil was conducted by direct examination (EPPO, 2017). All soil
samples were air-dried at room temperature and processed using two sieves (upper sieve 75 Im, lower one
25 Im). 100 g of material held on the lower sieve was subsequently transferred into tubes, added 2—3g of
kaolin and centrifuged at approximately 1018g for 5 min for facilitating precipitation of organic matter. The
supernatant per subsamples was filtered through filter papers, examined by the microscope, and the number
of resting spores present per subsample was determined by counting them.

The main part of the research was conducted in the laboratory of the Institute of Phytopathology and
Biodiversity of Batumi Shota Rustaveli State University. The part of the research was carried out in the
Quarantine Pests and Diseases Laboratory of Ukrainian Scientific-Research Plant Quarantine Station IPP.

RESULTS AND DISCUSSION

As the result of observing the potato plantations, the area of distribution and severity of potato wart were
determined. The investigated areas, small garden plots were located at an altitude of 900-2200 m above sea
level and covered four geographical areas of Georgia: Adjara (Khulo), Samtskhe-Javakheti (Akhaltsikhe,
Adigeni, Akhalkalaki), Kvemo Kartli (Marneuli) and Svaneti (Mestia) (table 1). To study the area of spread
of potato wart in 2016-2018, the stored ware and seed potatoes were examined, as well as potato growing
areas during the growing seasons and the harvest periods.

In July, October and November 2017, stored ware and seed potatoes were inspected in some villages of
Khulo municipality (Iremandzeebi, Elelidzeebi, Didajara and Skvana). In October and November 2017, more
infected potato tubers were collected. The tubers were damaged at a very high intensity in the village Skvana.

In 2017, 5% of sites in Marneuli, Akhaltsikhe, Adigeni, Akhalkalaki were surveyed. In addition, farmers
and relevant services in the municipal government were interviewed about the existence of potato warts. As
a result of the investigation, no potato warts were found anywhere in Samtskhe - Javakheti municipality.

During June-September 2018, three expeditions were conducted in 36 villages in the north, south, west
and east of Khulo Municipality. Private potato growing plots were studied during the growing season and
harvest period. Infected tubers were found in the following villages of Khulo municipality: Danisparauli,
Tabakhmela, Uchkho, Dzirkvadzeebi and Tkhilvana.

The disease incidence of potato wart was different for the plots and storages examined in Khulo
municipality and ranged from 45-73%, and the disease severity was within 30-34%.

In 2018 potato growing areas were investigated during harvesting in Latali and Ushguli villages of Mestia
region. With the symptoms of the disease, the disease with high intensity was observed on potato tubers in
Ushguli village, while no warts were recorded in Latali village. We investigated four private plots, where the
incidence and severity of the disease ranged from 10-30% and 1-80%, respectively.

“Transactions” of the Adjara AR Regional Scientific Centre of the Georgian National Academy of Sciences, vol. - 5, 2019



S. GHOGHOBERIDZE!, Z. SIKHARULIDZE!, TS. TSETSKHLADZE?, K. SIKHARULIDZE*, A. ZELYA

59

Table 1. GPS coordinates and climatic characteristics of the main potato growing areas

Geographic . Longitude Latitude range | Above see Average Preglpl—
Zone Region range (E) (N) level (m) temperature tation
©) (mm)
Adjara Khulo 42°19'0" 41°38' 0" N 923 10-14 °C 1.300 -
42.316667 41.633333 2.400
Akhaltsikhe | 42° 59" 10" 41°38'20" N 2,6-6.8 °C 520-600
42.986111 41.638889 1000
samiskh Akhalkalaki | 43°28'40"E | 41°24'45" N 4-6°C 500-750
amiskne- 43.477778 41.4125 1700
Javakheti
Adigeni 42°42'31"E, | 41°40'37" N, 6,4-8,0°C 594-688
42.708611 41.676944 1240
Kvemo Marneuli 44°31'0" E 41°31'0" N 420 12°C 500
Kartli 44516667 41.516667
Svaneti Mestia 42° 43" 47" E 43°2"44" N 2200 5.7°C 1035 99
42.729722 43.045556

Potato wart was not observed in Samtskhe-Javakheti and Kvemo Kartli during the growing seasons in
2017-20109.
In addition to plant material, soil samples were taken from 42 villages (Adadzeebi, Alme Kveda

Vashlovani, Akhalubani, Bodzauri, Begleti, Geladzeebi, Gorgadzeebi, Gurdzauri, Danisparuli,
Dekanashvilebi, Diakonidzeebi, Didachara, Dioknisi, Vanadzeebi, Vashakmadzeebi, Tkhilvana,
Iremadzeebi, Mezelashvilebi, Mekeidzeebi, Mtis tsina, Mintadzeebi, Namonastrevi, Okruashvilebi,

Kochalidzeebi, Rakvta, Riketi, Skvana, Tunadzeebi, Tabakhmela, Uchkho, Pachkha, Pushkurauli, Kveda
Alme, Kurduli, Ghorjomi, Kinchauri, Shua sopeli, Dzmagula, Tsablana, Cheri, Dzirkvadzeebi, Joidzeebi) in
Khulo municipality and Ushguli and Latali villages of Mestia municipality.

As a result of the detection and identification of the pathogen in the soil, Synchytrium endobioticum were
registered in 17 villages of Khulo municipality and 2 villages of Mestia municipality (Table 2).

The degree of soil infection varied depending on the studied sites. 1-5 sporangia 1 g of soil were detected
in private plots of the following villages of Khulo municipality: Didajara (2 sporangia 1 g of soil) , Mtistina
(3 sporangia 1 g of soil), Vanadzeebi ( 1 sporangium 1 g of soil), Alme (Vashlovani) (3 sporangia 1 g of
soil), Dekanashvilebi (2 sporangia 1 g of soil), Kurduli (1 sporangium 1 g of soil), Joidzeebi (3 sporangia 1
g of soil), Kochalidzeebi (4 sporangia 1 g of soil), Mekeidzeebi (2 sporangia 1 g of soil), Diakonidzeebi (4
sporangia 1 g of soil), Mintadzeebi (1 sporangium 1 g of soil), Tsablana (1 sporangium 1 g of soil) and
Purshukauli (1 sporangium 1 g of soil), as well as village Latali of Mestia municipality (2 sporangia 1 g of
soil). 6-10 sporangia 1 g of soil were detected in private plots of the following villages of Khulo municipality:
Skvana (8 sporangia 1g of soil), Dioknisi (8 sporangia 1g of soil), Rakvta (6 sporangia 1g of soil), as well as
17 sporangia 1 g of soil in the village of Ushguli of Mestia municipality.

The pathogen was not detected in soil samples collected from private plots of the following villages of
Khulo municipality: Gorjomi, Gurdzauli, Pachkha, Okruashvili, Bodzauri, Tcheri, Mezalashvilebi,
Kintchauri, Riketi, Vashakmadzeebi, Gorgadzeebi, Shua sofeli, Geladzeebi, Dzimagula and Tunadzeebi.

In accordance with the regulation on control of potato wart disease (Resolution No. 305) adopted by the
Ministry of Agriculture of Georgia in 2015, an area where at least one plant will have signs of disease
symptoms or at least one sporangium will be detected in the soil, the area has to be demarcated and declared
a quarantine zone. Potato varieties are not allowed to grow in quarantine zones, but only resistant potato
varieties are recommended to grow in buffer zones.
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Table 2. Soil contamination with Synchytrium endobioticum sporangia in soil samples collected in Khulo
and Mestia municipalities

3., o E Degree of soil
. 228 S . contamination:
Studied areas 5= C 2 o | Collected materials .
e ® = c sporangia per g
S = < S .
i - of soil
Adjara, 41°39'57"N Infested soil
murlﬁr(:?p:gli ty Village Didajara 33;?%?,823/ 42 800 2 sporangia
42.346111
Village Infested soil 3 sporangia
Mtistsina
41°42'2" N Infested soil
Village 41.700556/ 1 sporandium
Vanadzeebi 42°23' 6" E, P 9
42.385
Village 41°38"4" N, Infested soil
. 41.634444/ .
Vashlovani S 1or A 3 sporangia
(Alme) 42° 182" E,
42.300556
41°39'4" N, Infested soil
Village 41.651111/ 1000 2
Dekanashvilebi | 42°18' 20" E, sporangia
42.305556
41°42' 3" N, Infested soil
Village Kurduli j;]gg?j;{ E, 2 sporangia
42.345278
Village Infested soil 3 sporandia
Joidzeeebi P 9
41°38'35"N, Infested soil
Village 41.643056/ .
Kotchaligzeebi 42°26' 19" E, 1250 4 sporangia
42.438611
41° 42’ 25" N, Infested soil
Village 41.706944/ .
Mekeidzeebi | 42° 23" 377 E, | 1200 2 sporangia
42.393611
41° 39" 32" N, Infested soil
Village 41.658889/ .
Diakonidgzeebi 40 200 11" B, | 890 4 sporangia
42.336389
41°42' 43" N, Infested soil
Village 41.711944/ 42° .
Mintadzgeebi 22'54"E 1200 1 sporangium
42.381667
Village 41° 35" 5" N, Infested soil
Tsablana 41.584722/ 1 sporangium
42° 20" 49" E,
42.346944
Village 41° 33" 41" N, Infested soil
Purshukauli 41.561389/ 1 sporangium
42° 27" 0" E,
42.45
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Village N41*32.875, 1291 | Diseased tubers
Skvana E04*29.098 Infested soil 8 sporangia
Village 41°37'54" N, 1180 | Infested soil
Dioknisi 35065,31'62697,{ 5 8 sporangia
42.391389
Village 41°34' 11" N, Infested soil
Rakvta 41.569722/ 6 sporangia
42°28'58"E,
42.482778
Village 41°38' 56" N, 1520 | Diseased tubers
Danisparauli 41.648889/
42° 28" 11" E,
42.469722
Village 41°37' 51" N, 1200 | Diseased tubers
Tabakhmela 41.630833/
42° 24" 48" E,
42.413333
Village N41.40.969, 1083 | Diseased tubers 4 sporandia
Uchko E042.18513 Infested soil porang
Village 41° 40" 35" N, 1200 | Diseased tubers
Dzirkvadzeebi | 41.676389/
42° 18" 13" E,
42.303611
Village 41°32'48" N, 1440 | Diseased tubers
Tkhilvana 41.546667/
42°31' 20" E,
42522222
Village 42°55'0" N, 2200 | Diseased tubers
. % Ushguli 43°0'0"E Infested soil 17 sporangia
2 42916667, 43
<2 Village 43°0' 18" N, 1340 | Infested soil
S Latali 42°38'51"E 2 sporangia
43.005, 42.6475

As a result of potato wart monitoring and laboratory analysis of plant and soil samples, it was found that
the distribution area of S. endobioticum is limited to the territory of Georgia and covers the northern part -
Mestia municipality (2 villages) and the western part - Khulo municipalities (21 villages)(Fig.1).

WA B
SR © The disease was not
observed f

. \ /
Latali Ush‘uh LEATY sporangia per
g of soil /

Khulo municipality

.
e puash

1-5 sporangia per g of soil
_ Symptoms of the disease are observed
" during the growing season, harvesting and

storage ;

Fig. 1. The distribution and severity of potato wart in mestia (a) and khulo (b) municipalities

® 147 sporangia per g of soil
@ 1-3 sporangia per g of soil
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Therefore, we can conclude that the areas in which the pathogen was detected should be declared as
quarantine zones, and the cultivation of potatoes should be forbidden in order to prevent the spread of the
pathogen.

CONCLUSIONS

Potato wart (S. endobioticum) was distributed in 2 villages of Mestia municipality and the 21 villages of
Khulo municipality of Georgia. Therefore, incidence area of pathogen should be declared as quarantine
zones.
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oBbom Bo@sMydmemo 33¢rg3900L 05bsbTogo S. endobioticum gs3MEgegdweos buygrml Msombols 21
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1SIS®0IBIL2ML 3IB60IEIBS0S IEH(M36°TE20 S3SRIZNOL SFSEOL Sér ©IB0ME'I LHFIBENISM BGIEGEOL ,,IG(M3IB0 -V
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SFSAHNL BRINDL3DSITOL ‘JSH3S6' I 3SSI SI3SHISCNIN)
Q56036 JLISNL LIGLHMBL2MSS

d. 33&&J33<20, 3. 353'J60dJ, S. 3B, 3. ‘BSOS,
2. 3MRS6(M30, 3. 366RI2S30

B8s0900L Im0oos Gbosggemol bsbgerdfoger «160396bodIG0
85002900 8295603960 Bso

SALAGSIBN: 535608 BOZOL3OMINO JoMPE 3oL BBy Botysgxdom s6s89b0sbYRdMEO, dss,
Josdo dsomdo wMBsbrme 3mbauMIgMo@e® 3osd3g3ol LogMombols Fobodgs, sl goblvgzmmMYdom
00030 9dsBgds Aogm ImTs@Bgdreo 53¢MEMOBL3MOGEHOL Mommgbmds, MoE dseosh sd0bdrMYdL
235M930U. 256Md 5doLs, SGOL 3093 JMHM-9M00 FZ5M0 3MHMdETs: 5356 sMHOL GHUIMOLEHVEO MHgaombo,
350190 LBsGMBEBoGM Joemsdos, bogdsomggmmls LsdbMmgmo 3s6M0dFg, Bsoa sdcsgo MEbmgmo dmdsensdg,
MEbMMGo  GHEBLIMOGHO ©  BZ0OM0  JOEIIYOMEIDLS, M3 Sbogmo  Fsgby  3smmygbmeo
90360069560Hdgdol (Lmzem, B5dEghos, 30Mmlio s bbgs) 393M3gegd0L Jobgbo bgds. d3gbsdols Gmemo
30 MAmgMglios SEHIMLGgHMU 56305000 gsdoE™Ydsdo, sg3g, 83gbscggdo asdmymegb bgsalibgs
390029600MdOL sgMmms© 603m0gMYdgdl, MmIEgdos L3mdb 3sMgdmdo ibgsalibgs Labols dozMmdydL,
s80@md, 339botygdom 5sdosbols Los®ligdm goMgdml gsbsdgbosbgdsls oo 36odgbgwmmds gbogds.

5956 399mIobatyg, Jobbo ogolsbgom doorvdols s dobo Fgdmpstgbols 3969 Batasggdol
F9lfogems. 0005356 59m(3965L FoMmImoagbs 0ol oabs, FoMmBmoagbgbd mvy s®s olobo olgo
®309dBHodL, MMImgddsg 99odengds  Tgolitrymmb  LsbodotMmm-30a006mMo,  BY3MgsEommo
3bsG3MYL-I3MMGOTo FIbJgogdo.

33930l 9900939® 293565¢00BgdMm0s 53300l BE3z0L30Mmgmol 33569 bstysggdols bsoMlsbgmgdgdo,
3900m, 5600 0gbs, Mma sFsMmol BmzoLdoMmymdo Mol 998wga0 G030l bstasggdo: 1) Bmyswo
LoMagdEmdol  6oMmas3gd0; 2) asblsbmzmmo  LaMygdermdols dfj3s6g bsMysggdo; 3) abgdols s
0530LGMEgd0L olfI3M03 sMLYdYEo 3f3569 bsMYs39d0.

3930005 535MoL  begoldotmgmols 953569 ™dogdEIdoL  ©IbMMBEMMmOL  LabgmdMogo Bgdsco-
296¢mdoL BmYs0 BsEobo. FsMHdMIL BHELOEMHm 539003 ©s 503mlisgzEgmsBow®o [fo®dmadmdol
05050df3sb9 ©5 RmmMEdEggbo ULsbgmdgdo: bggdo, dBJgdo, wosbgdo. gsbbogmmo ogbs dsmo
96535ema39MM3690s.

259mygmn0eo0 0gbs 53500l brgoldomgmol df3s69 mdogld@gdBy FoMmdmeagbomm 93965699830 Bogmogro
36303030:0dv90o 0309930l Labgmdgdo.

153356dMm Bo@yzgdo: ©:930M9530, 359(396905, 56EH0T03OMdMWO, EIbOOMBEMES, 0bGHOMOY-
306M9dMO.

Jonsdgdols s bbgs GHodol olebergdqdols d)3s69 65053900 Homdmowagbgb gMomosb df3969
30033egdly® Bmbsl, GMIgeog MO Mblgwymals 48356900l s GHYMoGHMMool gobsbargdols,
0bgdol OE30L, F9MYIML (3308 WS B1936Mgo30L Bs3oMbIdL, Moz JOMOMOPIE 0TSO0
300530560l IOHMI0L, ymaxzs-3bmzMgdol s xsbIMMYEMdOL IyMIsMgmdOlL olsmdx MmdILYOES.

“Transactions” of the Adjara AR Regional Scientific Centre of the Georgian National Academy of Sciences, vol. - 5, 2019



65

3. 3&&A3I20, 3. 35336043, S. 3ALLNJI, 3. SISSNB3NL), L2. 3MM1RS6M30, 3. 356530

DY, 5F9MOL DBOZ0LZ0MmIMO 39O ML THZ96g 65390000 396396056900, Bopa®sd
930300l 0565990MM3g s BbZs Labols 30rmdgdgdo, 453(3956900L oBMEOLS s AOBIOMMIdOL
36O MdEgdalsg 59gbgodl, 2obLo3MMMGOOm, Jognsd B50)ddo, HMBYE0E YMHBBME 3MmbaEMmIgMmsds©
2390593930L Log®mbol Fobsdgs, s8sL 9dsBHgds dolo GHMMOLEWWO s LoGMBBoGH™ BMbJgogdo,
L53d9Bgd @M B3 FomgdOL, 93BMEMIBLIMMEHOL 250MbsdME30L, bdsm®mol boFsMdg s Lbgs.

00Bbs ©o30Lsbgm Bomydols s Jobo Fgdmasmgbol 3H3969 BoMs39d0l Tglfoges. 8oz
00m3obsll HomBmoagbs  ©oa39wA0bs, HomBmoagbgb vy Mo olobo olgo ™®dogdBHIOL,
MmIwgddsg 990dergds Ggolmenmb Lobo@smrya-30900bwG0o, M93609530wo s TboG3HIE-
©I3MMEOO B7I6I30gd0.

d0Bbol Jobomfg39 ©oz0LYbYm F98gao 58MEbgdOL Tglitryegds: sFs®ol Brzoldomgmol
3969 Botyoggdom Asbsdgbgd o mdogdBool dglfiagems s G500 JEslOBOIo(309; SFoMOL
Be30L30Mmgmol (3569 ™d0gdBHgdol  I39bsgwo  BEM35RIMM369d0L b5 0Bo;  sFoGOL
D30L300H9m0L 33569 ™Md0gJBHIODY §omdmoygbor I3gbstggddo Tsmoero 96E0T0IMMdIMO
30090900 Lobgmdgdol 4s8myma3s; 3369d0L godm@sbe.

B3960 ©0533063900L Logwmdzgebyg, 5FoMOL bEzoLl3oMgmdo Mol Jgdwgyo GHodol df3s69
Botgoggdo:

1. Bmy5000 LoMgdEMdoL )36 boMs3900;

2. 296L5BEZMHO LEMAJIMBOL 3969 oM 39005

3. 2H900L5 s Fo0LEHMIEGdOL AoLHZM0Z sMlgdo TF3569 Bobs39d0.

Dm0 LoMygOMBIOL BoMys39ds0 Fg0degds BsomZoml domwydol  dmegs60, Jognsdols
39GHMMOLS s ELZghgdOL 3503900 s 1339M9d0: 26 50LoL LEbgEMdOL 35030, L3IZIMO BLYMSDd
3MOQ05dol Jhsbg IgMools s bgarmzbgdols oblEo@@Gol 80dwgdsmg, §dobos BBl
Lobgarmdol Gsd®ol 308gdstg 133900 MbogswEmo bg-83965M99d00m GMLM39wol J1BsBY,
©3000LddMdEOL  Lobgarmdol  BogzsmgEem  GsdMol dodEgdstg dzgwo, wasdsbglo 133960
056559300l 5 Fo33935d0L JMBgdbyg, 91939, 13Z9MJdO 0bslaGOdobs s K o35b0d30¢0l
JmBg0bg, 3obLo3MmMGOwo 50b0odzbol oMLos LEBLIsm 350l J0dEYdMY GHIMOGHMM0DY
26035000 339 gbo s 51939, Y6030 sbswo 113390900 s bbgs; F03OMGMmS0MbgdOL
050900 s (Y9-3563900 (bgegz5BsMmOL FHYg-356M30 s Lbgs).

296L5BOIOMWO LoMAgdMBdOL (3569 b56IRs3900 35530JLOMYD bs5350TYMNGBMIdOL, JeOo-
6039000, Lods393m 35¢gd0L, L3Mmgdol, L3MOEGHWWOo 3M33wgdlgdol, M30boaBHol Lswymcgdol
A9IOH0GHMM090DY. 298M394MBOO0 dsMIoL MYL3IOM03MEMO Bo5350IYMBML dgger ds99bgdver
0o0b, 396090905600, gmazowo Fobobxsm@mol G3060g3HBoL LoAMMOL J0dYdsMy 1B3ZgML, Jows]
0509330 39-4 LodMowrm b3MEOL 9BML 3EMEIsMH3MLYdOL (Bgbbogmns) MbozswMo fofigmgsbo
9396569900 doMLs s bbgs.

23bgdols s 3sg0LEHMogdoL ASLH3IMmOZ sOLYdMo dF3969 BoMsgzgdo h3zgbo s330M3900m,
Bofomdmog, ©93mMGH0Mwo  ©sbodbmwadols di39bsMggdom sMoL FoMBmoygbowo, ToyMsd
139GV, LdGYIM 3NWEGHWOHIO0D SMOL 2589693010, oQde0ms©, Bod30l, Jmdwgmol s
b935BsmMol  933MAsR0LEGHMgdBY: 3900, 0d30s3d5M0, 20b3am, wWoMomgbommbo,
933500330, mbdsbmlio, Lbgolibgs Labgmdol bgzgmBbargdo, dsgbmerogdo s bbgs.

50 m009JBHgdbg 293539090 ©IBOOMABEMMHOL LobgmdGmOz0 bs0Do. OZ9YObgm, G™I
903969 Bo653980L JoOHOMsO boffoero, momgdol o osbs, 33oMg godmbszmoliols oM., Mm3s
393356000 3533630, b5d30, LmFo, BoF30 s b3S, FoYMMOMYOL, SMOL YEbmmMo Fo®dMImdOU,
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SFSONL BRDL30SINNL ‘JHdS6'TL 35NN &A3SHASCO'IR) LS6NT6'IIS0L LIGLAHMB2(Med

dbmgoml bgoalibgs J399b0@sb, momgdol yzgms 3mbEH06gbGH0b 0b@mMm©m3oMgdwo
93DMGH031M0 BEMGS.

3FoMol  BrgoldoMgmol 83569 Mmd0gd@gdol Lobgmd®mogo sbseoBol Lsxgdzguby, 3o~
©0bgm, M 35639000, 1133909080, aBoL3OMYODY, dMEr35MT0, dMEHBOIMG dsmdo ©s Lbgs,
Fo0dMOL BOHOEIMm 5390030 @O 9©0IMLI3EgMIBOMEOO  [oMTMImMdOL Fotodf3zsby s
3o ed3950 ©IBOOHMBEMOS: bggdo, dBJgd0, wosbgdo. BIbmEmMA0MMo 33060390500l
3505 Mo, Lobgmd®mogo 89350 96wmdol  sbsgrobolimgol, gsdmz0ygbge  sGLgdo
bsdg3bogem bsdmmadgdog (1-11).

3b®odo Nel, dmigdmeos BegzolbdoMgmol dfgsbg mdogd®gdbg Foddmpqboer s0Imbsg-
909HB06 S FOHOWMIm 53900399 I3965M9ms M35 RIMHMZDYdS Mxsbgdols s 335Mm9d0lL
dobg300,: 33 dBHsb03 M0 MK sbol 62 33560. 53 4350900 890535¢0 LobgmdgdO sHOL IMsg35db-
6030 3653030 ©sb0dbmwgdol d3gbscmggdo: ©g3MMsGHOMo, GH9Jb03MM0, Lsd3MMbowrm,
Lo uy®5s9, Lodygm, 9gMdbol dmdgdo, 1s33900 VOMABdMEGdOL, [o®dmMmadolmzol Ubgsslibgs
©56036Eadol  Lobgmdgdo.  50Lsbodbsgos, ®md Tom  TmGoOL  sGOL  ,,0b9d0L  sE30L
LogMm5dMOOLM 3533000l (ZUCN) fomgwo bmbom sgrwo d39bstggdogs, gugbos:

39493MmO0s - LC — Cercis canadensis; Quercus dentata; Chamaecyparis pisifera; Thuya standishii;
Abies concolor, A. firma, A. holophylla, A. homolepis, A. religiosa, A. sachalinensis, A. veitchii; Picea
asperata, P. jezoensis, P. koraiensis, P. likiangensis, P pungens; Pinus armandii, P. densiflora, P. echinata,
P. koraiensis, P. massoniana, P. montezumae, P. oocarpa, P. parviflora, P. patula, P. ponderosa, P. radiata,
P. rigida, P. strobus, P. tabuliformis, P. taeda, P. thunbergii, P. yunnanensis; Tsuga Canadensis, T.
chinensis, T. diversifolia, T. Sieboldii.

39493M®0s - VU — Pinus palustris; Chamaecyparis lawsoniaia.

39493005 - NT — Picea breveriana; Chamaecyparis obtusa; Magnolia officinalis; Liriodendron
chinensis ©s Ubgs.

39493MO0s - EN — Magnolia delavayi; Chamaecyparis formosensis.

3b®owo Nel
sFoM0ol BrzoLdomgmol df3:69 Mmd0gdEgdol bOHLOWMgm 5390030 s IMLOZELIMsHBOMMO
©36OMFBMOHOL 339650900 IM035¢RIOM3BIds MxobgdoLy s 435Mmgd0L Jobggzom

# xobo 33560

1 | Aceraceae Juss. Acer L.

2 | Anacardiaceae Lindl. Rhus L.

3 | Aquifoliaceae Bartl. llex L.

4 | Bereberidaceae Torr. T Gray Berberis L.
Mahonia Nutt.

5 | Betulaceae S.F Gray Alnus Mill
Betula L.
Carpinus L.
Corylus L.

6 | Bignoniaceae Juss. Campsis Lour.
Catalpa Scop.

7 | Caprifoliaceae Kent. Lonicera L.
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Viburnum L.

8 | Celastraceae Lindl Celastrus L.

9 | Clethraceae Klotzs. Clethra L.

10 | Cornaceae Dumort. Cornus L.

11 | Cupressaceae Spach. Chamaecyparis Spach.
luniperus L.
Thuja L.

12 | Ericaceae D. C. Rhododendron L.

13 | Fabaceae Lindl Cercis L.
Desmodium Desv.
Gleditshia L.
Wisteria Nutt.

14 | Fagaceae Dumort. Quercus L.

15 | Gutiiferae Juss. Hypericum L.

16 | Hamamelidaceae R. Brom. Hamamelis L.
Liquidambar L.

17 | Hydrangeaceae Dumortier. Hydrangea L.
Philadelphus L.

18 | Illiciaceae A. C. Smith. Illlicium L.

19 | luglandaceae L. luglans L.

20 | Magnoliaceae Juss. Magnolia L.
Liriodendron L.

21 | Menispermaceae Juss. Cocculus DC.

22 | Myricaceae Blume Mpyrica L.

23 | Oleaceae Hoffg. et Link. Chionanthus L.
Fraxinus L.

24 | Pinaceae Lindl Abies Mill.
Picea Dietr.
Pinus L.
Tsuga carr.

25 | Rhamnaceae Juss. Rhamnus L.

26 | Rosaceae Juss. Amelanchier Medik.
Cerasus Juss.
Crataegus L.
Malus Mill.
Padus Mill.
Physocarpus Maxim.
Prunus L.
Rosa Juss.
Rubus L.
Spirea L.

27 | Rutaceae Juss. Zantoxylum L.
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28 | Salicaceae Mirbel. Populus L.
Salix L.

29 | Staphyleaceae D. C. Staphylea L.

30 | Tiliaceae Juss. Tilia L.

31 | Ulmaceae Mirbel Celtis L.
Ulmus L.

32 | Verbenaceae Jaume. Callicarpa L.

33 | Vitaceae Lindl. Vitis L.

a3969 d0gdBH9d0L LobgmdMmogo s65¢oBol G0y, MEbMMO OGHIMGHMMOL, JsGmggwo
3936096900L s B396L FogH (2; 7-11) Bo@o®gdwyemo 33193900l 990939000 Logwdzgebyg, 4o8mg-
453000 963H03030MdMwo, BoEMbE0MMmo M30Lgdgd0l d3gbsMggdo. olobo do®Gomsps  dog-
3903690056 990009y 439690L: Rhus L., Illex L., Berberis L, Mahonia Wutt.,, Chamaecyparis Spach.,
luniperus L., Thuja L., Hamamelis L., Liquidambar L., Liriodendron L., luglans L., Abies Mill., Piceaa
Dietr., Pinus L, Populus L. o bgs.

B3960 330930l 990939©, #o9boe0BIdIMos 9 FoMol bmzoLdomgmol 369 boMys3qdol
B506MLObYMdgd0, 39MdM®, ©sYIBOWo 0gbs, BMA 5300l BO30L30MYMA0 560l T9dEIA0 GHO30L
B56953900: 1) DM 5000 LMY MBOL BoMrgs39d0: d35M0, Joesgol 3w EHMMmOLS s sLiggbgdol
3563900 5 13396900, 303MMMm50mbIdoL domgdo S BY)-350M3900 s Lbgs; 2) 2sbboBrgtwyemo
Lo6gdmdol dfi3069 Botgsggdo: LssgsaYmxmgdol, 3¢00b03zqdol, Lsdsgdzm doMgdol, b3megdol,
L3OGHMo 3nd3e9dugdol, H30603DoL LoMMGOOL s bb3Y; 3) gBgdols s FoaobEBHMIEgdOl
29LH3M0g 9OLgdMo 3h3969 BoMgeggdo: Bofomd®m03 ©I3MMIE0Eo BB gdol digbs-
99900 5Mob FoMdmEy9bowo, JsgMsd «dgBgbow, LoGYgm 3 GHWIMJO00 ML 453969dwo.

39390005 535600L Br3zoL3oMmgmol (3569 Mmd0gdEHgdol IbMMBEMEmOL LobgmdMogo dgdsc-
396@Mdol BMyso sbsewobo. Fo@mdMIL BO@OWwMgm 5dgMH03MNo s SMIMLE3WgMIBOYEO
§963IMdOL Jo6r0d)3969 05 FMOMEI 33960 Labgmdgdo: bggdo, dBdqd0o, wo0sbgdo. yobbowryemo
0965 3500 3653500139MM36905 MR sbgdols s 350M9d0l Joby3z00m.

3°9mymxzowo 0dbs 53560l Brgzoldomgmol df396g md0gdBHgdby sOLYdMWo Fowswo sbEo-
9036030 130190900L 839656019900 3356M9d0l Jobg3z00.
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RECREATIONAL DENDROFLORA IN THE URBAN ENVIRONMENT OF
ADJARA

METREVELI M., PAPUNIDZE V., MESKHIDZE A.,
SHAKARISHVILI G., KODANOVI L., KANDELAKI M.

Batumi Shota Rustaveli State University

Batumi Botanical Garden

The coast of Adjara is well-equipped with green plants, but the city is threatened with becoming a urban
conglomerate, which is particularly increasing due to the increase in the number of vehicles that pollute the
environment, and is one of the main problems. In addition, Adjara is a tourist region, Batumi is a transit city,
the South Gate of Georgia, where a large number of foreign citizens carrying foreign transport and cargo are
responsible for the spread of new harmful pathogens (fungi, bacteria, viruses, etc.).

Green plants enrich atmospheric air with oxygen, plants also emit various materials into the atmosphere,
which are scattered in different environments, which is important for the development of human habitat.

Therefore, our goal was to study the green plants of Batumi and its environs. The main goal was to find out
whether they are objects that could perform sanitary, hygiene, recreational and artistic and decorative functions.

As a result of the study, various types of green objects of Adjara were analyzed, namely, that the following
green objects are located on the coast of Adjara: 1) plants of common use; 2) Plants of Specific Use; 3) Green
plants along roads and highways.

A variety of dendroflora of green objects of the coast of Adjara has been studied. Many of them are northern
and eastern types of origin: trees, shrubs, both evergreen and deciduous. Discussed their diversity. Highly
antimicrobial properties of plants.
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MICROBIOLOGY

MICROBIAL COMPOSITION OF SOME TYPE (BROWN-CARBONATE AND
ALLUVIAL-ACID) WEST GEORGIAN SOILS

K. MAMULASHVILI, N. RAMISHVILI, T. SHIUKASHVILI,
R. TARKASHVILI, D. KVARATSKELIA, Z. LOMTATIDZE

1lia State University Institute Of Botany, Department Of Microbiology
Sokhumi State University

The qualitative and quantitative composition of saprofitic and cellulose-degrading microorganisms in
Kakheti brown-carbonate and alluvial-acid soils has been studied. It was established that alluvial type of soils

are richer with microorganisms.
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359G3do mobogg Lybmbby BHyzool 3mbEgbGHMEos 5®gdadds BEIGMMWsE ©oLVEZ9d bmMIsL s 3036

50fi93L 8g9meamdsby. xsdm®o 3m6396GMoE00L godmmzmwoo dogomgo 999wy brGosmo: 2016/XT + 9.73
(932/0em), 2017/11 + 8.435 (333/dam), 2017/V + 6.98 (33p/dew), 2017/VIII + 8.708 (333/0¢).

1533969 LoEY3900: (39305, VRsgb-ydol Bsbors , dmboBem®m0obg o, s¢hdcabaggteemo 35960.

BALS3SN0

OM™ 50 gEol 3s6353wrmd5d0 393D0gMgdol BogH 59E0wMa dqobfagengds SEIMLGGMwE
309030  godmeMdsgmo 9dodg dg@owgdol  §MHgdmbgs  aoMgdmdo. bswrgdol  Lsdreegdom
b3090056 605580 s 91939 SGIMLBINMEID 306HI30M0 353806MH00  bgsslbgs dEgbstgdo
(65gx380), L0 OMESE b3YdS 30BLYYTgDEHIOOL, B0 TGO 50Ol MMYs60BITJo (Khan,
2016). 50530560l MMs60BIJo dmbzgMowo GHMJLodMmo gugdgbgdo, obgmo, MMYMMOES
AY309, 350030190, 39MELEOLYYSO, IMOTHIBO, Jos s Lb3s, BogbsEgErgdosh Labogmabwme
9600369 ™356  9egdgbGHgdl: 39w Eoadl,  mmosl, 30658 s  0f39396  LEGHGWIBHMOME
330wgdgdl, o3 3wobgds Lbgsolbgs ss35009d0L  boboom. Jodom®ds  ©sd0bIMEmYdD
390dgds 259mofgoml dmffsdzs, JOhmbozmwmo

055350099900, 31939 3BH9396MM0 s 39M396MA96v9mo BgImJdggds. 999sb 2498maEobaty,
OILEEIMBOD GBI  9JGHUYEIM0s  93M350MA6MOH  BoJBHMODs  BYRs3wgbol  Fglfagans
Lod9g360gH™m 333900l LsdMowgdom. AbMBWom  KsbIMMYEMdOL MmMABoBsgool (WhO)
33930l 0565H3o, FHY300L 909(3390mds Lobbardo 0y, 509ds@gds 100-150 (93p/w) o MHol3L
§o60t5 96l 853830l 2ob30m5MxdOLM30L, MYIEs 0oLz 90bodbsggh, Gmd 100 (93y/) - Dby
63900 8993390 Mds3 90dgds 5©0dmBbgl X 9BIMMIMdoLmZzoL Labosbm (WHO, 2017).

Lodo®momzggenml 8Gmaol, xsbaMmgEmdols s bmEoswymo ©sa30l dobolG®mol d6dsbgds
Ne38/6 2003 {erols 24 00909635¢00-0l 05656850 b gdEo 5EA0WdoL 5GIMLBOHWME 359630
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&3305 d5RL5d 35013INL SAIMLBIGIR 35330

053500639909 603009MGOIMs BOZMWMWSE lEZ900 3MbEgbEHME0gd0 (B3), FboLIBMZ-
9, 3500 ImGHOL BHYz00L53, HMAMOS I 3eEsbol LododMMYdS.
3b6.1

b3-0b booy dg/03
9GO0 | od.90mxgM5©0 | Lo8.Loamsdolm | bydod.3wslo
Pb - 0.0003 1

15330930  BHIMOGMOM055 J.050Fol  GOMBLEMOEH0  JoIGHZOMMo MBbgdo. J.850v)d0
Lodommzggenml bobdgengomm s LoBzsm 35M0dFJs Mo30L0 WGTs LoBPZsM dMMEH0m, LsM30boyBM
3396doms s 3Mgfizgemdol bbgs vbozswMo atggooo. dmbsbergmdol Gom@qbmds -180 smslo.

0mm  smfEgmol  gobdsgurmdsdo  500bodbgds LfiMego  wmdsbrmo  asbgzomotgds s
AMOOLGHMO  Bs3ool  Fomsgro  35B39bgdEo,  MHMIWgdoE  LOZNMIMO  93EHMIMDOOM
2490059 H0EG000.  LodoMmm3zgeml  bBoGoLE03Z0L  gOMmzgbmo  LsdlobyMol  dmbsigdgdol
https://www.geostat.ge/ka/modules/categories/565/garemosdatsviti-indikatorebi 0565b8s@ 5&dmbigy-

e 359030 35369 6030gMgd9gd0L, Joo Mol ddodg AgEswgdol xsdMo gdolbos 2016 s 2017
§9eoliomgol oym d9dgabso®o:

3GHIMbggOye 3596do 3o369 BogmogMgdgdol dsod dmMolb ddodg g@owgdol xsdmemo gdolos
2016 s 2017 Hgeobogzols

3bm.2
ddodg dg@owo 0m©YbMds 2016§ 2017¢
Ayzoo (Pb) &/fgwo 24 2.8
3ocdovdo (Cd) &/fowo 03 0.3
3903bwolfigswo (Hg) &/fgwo 0.2 0.2
Bozgwo (Ni) &/fowo 03 0.3
©oH0dbsbo (As) &/fgwo 0.1 0.2
3SLSELS KLY JANMRIBN

d.0001330 GgoMBs BHMBLIMOGH0 2oIGHZ0MMNEO MmMbo BB, gugbos: MG TggoL
305339300  ((3060gHBoL  LoEyMOL d0dEIOsMY  BHIOOEBHMM0s, 30LMEWOL  53EMYLITSMO
Logm®o 41.657354, 41.675861), ymameol JmBs 36 GPS 3mm®m©obs@gdo 41.637128, 41.664204,
A9 sdMLgOOdol JmBs GPS 3mmM©obs@gdo: 41.639733, 41.622404, 35b5d06M0L Jobs GPS
3MmmOEobsGgdo 41.619797, 41.622720.

AMOROL 96 Sphagnum L-ob bobgmdgdl 1976 {erosb (Hmyme g bogligdl dmemol y3gwsby 356y
BLMMBdIbEHL) 0ygbgdbgb sM9gdmby Bgdmddggdol dggsligdolomgol, 9gddbal s gsdmoygbgls
93690(M9d9o boglbol Bsboms (moss bag) o139, 1980 el 839900l 060305EH0300 OGBS
bsg3Lgdom 3dodg 9@ gdol domImbo@m®mobyol Jugwro (Culicov, 2016).

0gomo bsgbo - 93500 Sphagnum L. 94500060Bg35 850so  slmMdE00L MbsMom, Mog
249630009005 boglol  MxMIOL  3gwrdo  sMLYdMEo  BgbmEMo  BogMmol  mbsdom
©503533060mb bbgaolibgs dg@owol 0mbgdo s 259Mmsmsz30bMBEMl fysedsol (H+) ombgdo.
bogbol gl M30L9dwMHgds 3603369 M3z96 MMl SLEMEIGRL 5BHIMLGIOMLS ©s 30EOMLRBYIOML
B0l Bo®omb dg@owgdo domygmdodon® 303ewrdo (Gonzalez, 2014). L{imMgo gl ™30L90s )93l
15371935 5B d0MIMBOEMMOBYTo MMM bogliol y3sM0 Sphagnum L.-ob 459mygbgdsls.
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SRABAMLS3LIN) LOISSHABIUI FS30LBIH-35Hd(MBSS T LS SETI30IM-3353I SHN30L 60SQSB0L  AN3HNIH3S60B3N)S ...

9396s6m0L Jumgodo ddodg IgGHOwrgdol AsdmbogEgbs a5dmz094abgm  bgwbsfiym s@mdm®
sLMOMdE0Mo  13gdBHOHMIGBHOOL  (AAS), GH030M0  BsErOBOL  3OMEgOMEo  Bodwdol
0m3bogds 139 AY-4 - 93965090 Jumgzowol sbserobo: ANALMETH.DOC, 9/10/96 3:41 PM
"BEBIO GO 306MdYBOL* FdMowo bs3Mol 3gmMEO, FMBoEo 3019393E0L d50mygbgdom
(Adrian, 1973; Adrian,1977).

‘30RJ3J30

B396L doge ,Lgsgbmdol Bsbmol olsdBIYds© JMbgmol GHMOREMId0B s300gm
33500 Sphagnum L. bbgmds Sph. Papillosum. 30063963900 53505 30¢009000¢gbols dooligaeb
20X20 L3 Bmdom, 9903965 MMbOZy 9439M©O. 3Mb39MEHIOT0 FmMeglis 5 4Mmsdo AsMgibowo,
3960 boglo. sdBsIdMYo ,Lbxgsabmdol Bsbmgdo“ gobgomsglgom T gm®dol L3gEoswrwy®
BoyodbY, MHMIYEOE 9635053590 Josdol GHMBLEMOEH0M FosE30MHMIE Fobslfjs® dgmBgme
mmb  MosbBy. Bo3zzwgz0 GHYMoGHMM00@L BodMdgdol spgds dmbs 20 ool d90gy, ©d
2490050305365 dMMoGHMM0sdo 89dymdo 33¢930LmM30U.

330930l 8900939 Lbgoalibgs bgbmbbyg, mmb Lbgoolbgs Mdbowsb swgde 60dw9dgddo
Aygool (Pb) 996lbgsg9dmmo 3mbisab@®ogos @ogodbo®s (ob. sbMowo 3). 0wmdgs, w9bos
0©00b0dbML, GHMI Mmool §MBod s0gdwme 503dgddo ogodlomEs GHYz00l dodulodsgrm®mo
390339 ™ds 90m@amds, DTMMLs s A5BIFLYbg. Fbmeom, Bogbmwol dsB3960dwom
Bodm®mBgds d.50lgM0dols s 05856 gx30L godbomols bodm8gdol 99gaqdlL (ob.gbMowo 3).

3b6.3
6o AMYME0 39.5019LgMHodol 05056 9530l 3obadMob
Lgbmbo JmBo JmBo 209060 9B
2016 - XI 11.512 (93p/0¢) 10.465 (833/0¢») 8.581 (03p/0¢) 8.254 (93p/0¢)
2017 -11 11.606 (93p/0¢) 6.01 (039/0¢) 7.542 (039/0¢) 8.581 (03p/0¢)
2017 -V 10.275 (93p/0¢») 8.017 (03p/0¢) 4.636 (032/0¢) 4.995 (039/0¢)
2017 - VIII 7.917 (03p/0¢) 10.257 (933/0¢») 8.872 (03p/0¢) 7.787 (832/0¢)

0¥, 399M30M3W0m X5IME 306:396GO5E05L yg3gms Lebmbolim3zol Joz00gdm 8939y LEsml:
2016/XI  +9.73 (933/0em)
2017/I1  + 8.435 (33p/0¢™)
2017/V. +6.98 (03p/0¢)
2017/VIII + 8.708 (333/3)

439w Bbobmgol Gyzool 899339 mdol doduodmdo s0m3wobs 8gdmamdsby (2016 XI).
bmeoe, 306039990 gobogbymBy (2017/V).

KRS5L336S

50335650, J.000099d0L  5BHIMLBIOYo  359G0 3ddodg IgEswom, 3gMdmo  GHyzoom (Pb),
0b6@gbboMo© ©sFmFYosbgdemos dg9dmamdom, bemwrm bs3egds 3 FY0sbgdmeo Lgbmbos
20B583bME0. M3, Lo®gmsdobm bem®Mds, y3gws LgHBMBbOLMZ0L 5FsMdGOL BEOZOYSE ILSTZJd
3Mb39bEGHMo3osL.

3309306 530bsblMo  FboMsdFgMos mms  OMLMOZ9Eol  LodoMmzgwml  gMHmabayaro
15d93609MM BMbO, 3OHMgd@o N PhDF2016_157-0l gsMargddo.
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6. 333543, 0. 3SFTASAD?, S. 353 304D

ECOLOGY

LEAD IN ATMOSPHERIC AIR OF BATUMI

N. TETEMADZE!, I. MACHUTADZE 2, A. BAKURIDZE3

!Batumi Shota Rustaveli State University
2[nstitute of Phytopathology and Biodiversity of BSU
3Tbilisi State Medical University

The priority of the modern world is the study and improvement of air quality. Excessive concentration of
heavy metals in the air is a highly toxic factor for all living organisms, especially children. The purpose of
our study is to determine the concentration of one of the heavy metals - lead in the air of Batumi, using
the method tested in Europe (active monitoring using a sphagnum bag). Bio-indicator "Sphagnum Bag"
was installed in four overcrowded places in Batumi at different seasons of the year. The study was
conducted in 2016 - 2017. Samples were taken after 20 days. The study showed that the concentration of
lead in the air of Batumi exceeded the allowable limit for all four seasons and reached a maximum in the
fall. The following image was obtained by calculating the total concentration : 2016 / XI + 9.73 (ug / ml),
2017 /11 + 8.435 (ug/ ml), 2017 / V + 6.98 (pug / ml), 2017 / VIII + 8.708 (ug / ml).

3°9mynbgdmemo o@g®msdm®s:

1. Khan Z.I1., Ahmad K., Ashraf M., Shoaib N., Parveen R., Bibi Z., Mustafa I., Noorka I.R., Tahir
H.M., Akram N.A., Ullah M.F., Yaqoob R., Tufarelli V., Fracchiolla M., (2016). Cazzato Assessment
of toxicological health risk of trace metals in vegetables mostly consumed in Punjab, Pakistan
Environ. Earth Sci., 75 (2016), p. 433, 10.1007/s12665-016-5392-0;

2. Health risks of heavy metals from long-range transboundary air pollution World Health
Organization ISBN 978 92 890 7179 6 2007;

3. https://www.geostat.ge/ka/modules/categories/565/garemosdatsviti-indikatorebi

4. Gonzalez A.G., Pokrovsky O.S., (2014). Metal adsorption on mosses: Toward a universal adsorption
model. Elsevier Volume 415,1 February 2014, Pages 169-178.

5. Culicov O.A., Duliu O.G., Zinicovscaia L., (2016). Study of elemental grouping in moss-bags as a
function of height and location of the exposure site. Rom Rep Phys. 2016;68(2):736-745.
http://www.rrp.infim.ro/2016_68_2/A28.pdf

6. Adrian W.]., (1973). A Comparison of a Wet Pressure Digestion Method with Other Commonly
Used Wet and Dry-Ashing Methods. Analyst 98, 213 (1973).

7. Adrian and M.L., (1977). Effect of Different Sample Preparation Methods on the Atomic-absorption
Spectrophotometric Determination of Calcium in Plant Material. Analyst 102, 446 (1977)
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1OISEUIBIL 3IGE0IEABST)S ISMB6'T0 S3SRIFNNTL SFSSNL 56 &IBOME'I0 1LHIICENIEM BIESEN |, (3B -V

d3T6IBAIBOG D6 T6IH0S

3JAMBOL 34331 RS LIB(MEH3SBNIdL (MO ROI(MINRIS I2ISNL
353d(M33%2d35 0L LOIS3NBOL, SLO3NL, 3S3IISEIBNL 30HMBISOL RS
5305013006 LORISEHOL 3STI3S20LY063300)

0133 d& 0YISH3560dI
85002900 J005 Hlos39¢m0l bsbgerdpogem «bo396bodgd0

38LEMgd@o - bsdMMddo Bglifogemomos dg@mbols dsdggdls s EIRMM 53098l BmMols EsTMI0YOUYEYDdS
dolo LodB3o30l, sLs30L, 35dgsMdOL 30MMBYPBLS S IBZ0MMZ0L  LOBJSGOL  #5035¢olfiobgdom.
3900535Dgdm@0s  0306MdM035©  sbogro  sBowobMo  EIM3oEYIMIERds  LdgduderrgeBogom
3060Hmd9080 3mgddgo oMM BogEHMMmdOL gomzserolfiobgdoom.

50b03bmmo ©sdmM30YdMEHdol Lagdzgmby ©sagbows, MM ghmbso®o GYadgmadyMobs s
$960560B0l 306MdgdT0 5094sMgdolisl 8dodg dg@Mbol B3O MEo IRMEATs30s 0BMIEYds dGMbOl

33Ol 25000gBom. J5M9dml BHgbosbmdol gdoMgdom, HmIgwdog dgstgds dydmbo, brzGmmo

©98MOI5300L ooy I30MEIDS.
50bodbmmo 950m330g3900L 9608369emmgsbo 89cga0 5oL ol, MHmd dgEmbols s MI0bsdYGHMbOL

3mBLGOMI30900L  gJudErmd@eEool MM Gglisdengdguos  gsbgLEBL3Mmm  Hobslfs®  dmEgdmeo
©gRO53E00L Gglsdsdolo dsdzs. smbodbmeo sdmzoEgdragds doyzsbowos 03 bEOosdwy, MmI
F9lodggdaos  gobbmMEOgmEL 3MB3MgGMEo Losobgobmm s8mEsbgdols MgsEoBsEos. dowydwymo

©53m309dMgdol  Logmdzgemby  Ggbsdemgdgos ao@sfiyogl  89dGBgdrmmo  s0misbog -
2963L5B03MMo Fobslifst dmEgdmemo dsdzol dglisdsdolio gBMMBs30s.

153396dm Lo@Gyzgdo: 899mbols bodB3069, 0583980 @5 ©@IRMGHI30IBO, ©HR0GMZ0L bokdsty,
899260l sbsz0, 359956980L 30658980.

3bdwo 989dGMMO Toborgdols s 3MBLAEHMMJ30900L 9b30ms6Mgd0L doMbgszs dgEHmbo
@5 63065093 M™bo 839690 mdoL  3M5dBH03580 ©I330MHS BIMYMO JOMOMIO 3MBLEHGMYI-
3oo bsdgbo Tobogms. dgEBHMbols s M3065dgBHMBOL M30LYdgd0 Mbs TggLsdsdgdmepgls ddg-
690w mdoLy s 9JB3EOGOE0L 30MMBYBL, MVms MYOMB3gYMBOwo 0dbsl 3MBLEGHMWI300L
Lo0dgmmds s  bobgoddargmds olg, G®md LEOWMELE 0yml  s8myabgdmwo dsmo  dgbsd-
90 ™MdIOO0.

09BMbols s M306589G™Mbol  3mbLEHMMI309d0 gJldEgsGSEo0L MM bdoMs drdomdqb
39B0MMmo  IRMOI0MGIOL  30OMdIdT0. 53539 @OML  Lbbgoslbgss AsMgdml  gbosbmds,
3MBLEHOMJ300L sB530 S sBHZ0MOM30L LoBJs6Y.

2498033093000 bsbosmol bsdMmdgddo s dmddg bm®mBs@Gonw ©m3mdgh@gddo s 6oL
QILOMEdo H93mdgbs30gd0 dgBHMbol BoH0IMMm-09dsbog e Boboliosmgdewgdby bgdmo
Bodmm3@0wo Bod@EmMadol 9HmEOmMuEo go3egbols 9glsbgd, Tglisdsdols dgEMbol dsdgzqdLs
5 ©IBMMHT53090L JmEOL ©sdM30EIOMEgdol dglfogams ®99gbodg FBodEHMMOL om35eol-
fobgdom  HomBmoagbl  dgBHmbols s  ®306509FMbol  MgMEOoOL  gOHm-9H®  SJGHMOEE
36O Mdgdsb.
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09BHMbols s ©306509@MboL  3MBLEHMWJ30900L  IGHZ0O™MZ0L 390  FMFomdOL  39bMb-
Dmdogmgds  2obolsBEzMgds  IMSZowo  GFodBHmMoom.  Fomysh  yzgwsbg  360d3bgermgzsbos:
53300306 LobdoMg, d9BHMbOL U530, FH960sbMBdOL JoMmMdId0 @S A3MTML  FgI3gMHoEVIMo.
500@™0, LogduL3EMOEIE0M 306MHMdYOT0 09BHMbOL sdsdMEN-EIBMOIOOYOWWO  FEYMIMIMdOL
39L5x39L905 LBsFOMMS IBHZOMHMZOL MY PO535DMbDBY =0-b (0=0-0l Iglsds30LO) &;i,-09
(o=R-0l  9glsdodolo) bmdowo oyml o(e) I0MIOEIOMEGds.  SLIMO  HTMIOWIIENGOS
BoMOMd0m LoEWOEYJdT0 Yodmobsabgds d9dwgyo boboo [1,3,6,8]:

g & ¢
R_o N (Elim) (1)
9m3990 9995096 mdol 3gEmbol LodG30Eol WIIM30IOIMWIds s0bodbwwo Bod@meg-
0090 359M0L IIOOMO BHJF3gMSBHYIMHOL OML HMYSO Labom Fgodwgds odmbsbweo 0dbsls

BMOHIMECO0
R=®(Ro,v,t,W) (2)
bos3 Ro 8mEgdwewo 99950396 mdols  09@™bol LodGH3o3gs BEABIOGHWW 30OHMdYdTO
249845Mg00Ls O odMEEOL EOML. V=v0=0, 25 335/ t=to=28mq; W=1,0.
0v) 09GHMbol R Lod33039 296LsBOZOMos FodBHmMgdol sMoLEHBIOEH ™Mo 3603369-
Md9d0L OHMUL, G539 bxdoldogMHo, MMMb dsm0o 3bmdoEo LooggdoLsl 3sdob (2)-sb
Ro=R F(v,t,w) 3)
doM0mo©o (1) ©s9Mm30gdgdol godm3gerg3ol 30639 Logggbw®Bg Tgbfsgerowos (3)
©59Mm300909gdol s©dfgmo 53bJ30s, HOLMmZOLsE IMO35¢RsdBHMMosbo BwWbJsos dgi33eoem
0gb6s 59 330500500l 9Mm BodEHmMm0sbo g3mbJizogdol bsddmegwoom g.0.
F(u,t,w)=f1(v)-f2(t)-f3(w) (4)
fi(v) v9M30YOYOOL FBLLLEBOZMZ5 9JU3gM0TgEGHO FMbs(399900L  Logwdzguwby
535390 R(1gv) 0593009099 gdols  Lsdwydom  3M5803900, MHMIwgddog dgG™bol LodBH3039
0(3390Ms 9,5-0056 62 335-009, boem sGH30Mm™M30L Lobdstg 0,00025 335/{j8-s6 (1gv=-3,6) 1330
335/(0-00g (Igv=3,11), g. 0. 365dBH035d0 MY 15305ME BsOMM EO3sDMboLsM30L [1]. 9U
5930009090900 [O530300, Fogsd 56 G056 35MoEgEmgdo. bbgoslbzs BsdMmdgddo
399m0535H90o 0,1 8908030 39303096 EHOLOYB 3oBlB339d0m Ms8039d0L WLbMOL o 3Mmby
Ubgoobbgos  [2]: 3gBHmbol  3asliol  2500gdoLsl 030  0BOEYdS.  2M9530390Dg  Yzgwrs
3905009960 md0L  d9gEMboLIMZoL  dgodergds  2obolsbegz®Mml  dolo Lod@zosg Ro, GMIgwogs
9995058905  3GHZ0MM30L  BEABPIOGHM LoBJsMgl V0=0,25 835/(0 LoBdogl. 0go GHMEos
M60b5G0LS 1gue=-0,6 50L30LOL MM, 58 457303900l 565¢0BOE6 Fgodwgds s3FgHMm:
R= Ro+(1gv- 1gvo)tga (5)
tga-b 9600369 mds  ©IM30YdMos R-Bg s 1gu-By. 5doLsmzol  Lobds@ol  Lsdo
360036900md0LEmM30L 353900 1g(v/vo) LYo FodmLsbrye Lsd Lbgoolibgs Lodwydom 4Mmeg303L
tga(R) [1]. 3090M@mdm Lsd HORGL ©bGOL bbgoslbgs B 3mombom, GMIol Lowog
5903000909905 1g(v/v0)-Bg. Lod0gz9 FM9R0300 F63LSBOZMM™ tgh=tga/R LOOY s 53530
tgB(lg(v/vo)) ©3M30YdIMYgdOL bddsm gMsxgozo bsdo FodEHowom, MHMIgEoE Tggledsdgds
lg(v/v0)-0b bod 36036 MBSL FoWYdOo FOHGBY 500FgIMYdS ASbGHMWgdom tgh=A1-ai-lg ;}—0 , 0500b

tga = R(Ar-ai-lg Ul) (6)
38930¢96mm tga-ly 3603d3zb69emds (5) -80 Bogowgdm
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33S0BOL d533T3LS RS LIBMS3SGNIBL IMHNL LSIAZNRIS IO 353(MI3£233S 30BN LO3SINBNL, SLS30L, 3S335HIdOL ...

R= Ro 7)

1-(A-aylg o) lgs

A1 @5 a1 3098303096300  25boLsbE3zM9ds 9dudn®odgb@ o Imbsi3gdgool  ©sddsgqdol
L3 dzqew by A1=0,102 a1=0,00078.

(4) gmOINEsdo sMbgbowo fiot) s B3(w) KMbJ30900 MOMOIOHOIOZ380MYINIE0:
30mdoos, GMI dgBHMboL LodGHzoagol bl 30693035 OMIo 860336 mabs ©sTM30-
©9O0s 35Mgdml W 3bosbmdsbg. dgBHMbol ™o LodGH3oEol BOEOL 3obyBHozol M-
9gbMMH0 s3M30EIBMEGds 2o0gdml W 3gbosbmdol GoEbmd®mogo dsbsliosmgdeol gomazswols-
fobgdoom dg@Pgme 0dbs 9dudgmodgbdmeo dmbsigdgool  sbseroBol LogmdzguBy Foo36MHMdO-
9090 gMbdzool bsboo [4,5,9]:

1 mw
e (8)
30605 Vv, t 5 W 9M39bEgd0bsm30L dogowmgm 89990 Bbj30g00
fio)=1- (A —a;-1g =) g (9)
ltw)=TEL (10)

1g28

LodemErmm (1) gm®mdnesdo dgdsgseo Re=RF(v,t,w)=R fi(v)p(t,w) LowoEy yodeoeo Labom
245800Lobgds 99000930 M I0IOIEIGdO:

v], dgp™

v
Ro = R[1- (A —a;1g 2) g 2] - L

(11)
A1 a1 @5 m 3098030963900 3960lsb@3Mgds 9dldgModrb@ o Imbs3gdgdol sddsggdols
boggwydzganbg A1=0,098, a1=0,00535, m=1.
doM05©0 (1) ©Eodm30qdEgdol 2s0m33eg30L dgmeg 9&e3by dobboryeo gdudg™odgb-
Ao 9mbs39990096 dgEHMbol Msdm©9bodyg Tgdsgbarmdolsmgzol v3s9900 o) ©sdM30-
©99910900L 1sdMTom 4MIR03J00 IGHI0MM30L bb3s@slbgs LoRJsMOL ®mML [1]. 58 dyG™MbgdOL
3obsllosmMYBEYOO S A9FMEOL 306390 I 3gdros 3bMowo 1-do.

3b®oo 1.
?ﬁﬁ’) %313 sdbg:())i(ﬁofi- Ro 835> | v335/53 | R3s w Eiim 10
1-1 58,8 1,55 62,0 0,85 280
1 1-2 58,8 136,0 73,5 0,85 275
1-3 58,8 980,0 78,0 0,85 275
) 2-1 443 0,29 44,0 0,85 240
2-2 443 65,0 54,5 0,85 250
3 3-1 29.6 0,425 28,0 0,85 200
3-2 29.6 128,0 36,0 0,85 190
A 4-1 205 | 000087 | 142 05 120
4-2 20,5 0,036 15,0 05 115

093™Mbol gRMMHT>300L dMEdo 86083690 Mmzbs M I0WIOME0s IBHZOOHMZOL FmgdOL
LoBRJogBg, 0oacod DBL3MIO ©IBMEOTs305 Elim  3MIJGHOINWOI© ghmbsoMos R-ols yggws
9600836900md0Lsm30L, 9. 0. 9O MO EIM30EIIMO IGZ0OMZ0L v LobBJsMgBy. Lobdsmol
BMoLYL gl 399doz0 Eelim BLoEOEY FooMfg3s FoMOE0 IGZ0OMZOL (dsd30L 0=R) EO™L ©s
3060dom ©G300M30L LoBdsMol 9d30Mgd0Lsl IMM3930 OGHI0MM3Is F30MPYdS, MMM BBL
25bEMm309ds d9BHMbol bsbaMdwogzo bLod@3o3ol boogl [7,10]. s85LMsb, M3 gE0s JOMBsOM
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396056 256093ml 306-:Md9dT0 458450900 dgEHMbol LodE3oag (Fobo Ry Loooom FgxsLgdEo)
doom 39300 B3O elim QIBRMMT3G05. FoOJIML 39b0sbMmdoL F99306Hgd0m, GMIGEdog 34sMIds
093™bo elim LOEWOEY F30MYOS. FglsdsdoLO &lim - O STMZ0YOYPYISL dgBHMbOL LodE303gbg
399900 & (Rg) 396g300L Lobom, 3oe3-3o39 Lbgsalbgs w-l 3603369 mdgdoL X MRdoLIMZ0L.
00 ©53Mm300gdegdol  smdfgMo  Fo93MHMdOMIdIo  gmbJgool  Lobol  geblsbrgmolamzols
3®Lgdo 9Jb3gMH0TgbEMEo Imba3900L LogdzgeBY 535390 LsdTom A695303900. gl 395303900
096005029696 HORIL s 500HgM9gd0sb 89dgy0 Labob obEmegdgdom:

eim=(A2+a2R )10 (12)
HMamO5 503608690 €lim LOEOEY FoMIMoYIBL MO0 sGYMTIBEHOL FmbJz0sL
elim=f(R o, w) (13)

50 ©50M3000931gd0L o536MHMd0wgdgwo BmbJiool Lobg Tguervars d9dwgao IgomEom.
(12) gmédnwom w -b Lsdogg 86083bgemdgdol Gglsdsdolbo Ro-obsmgol (dowgdwmo A2 s a2
3095303096@9d0L dosbermgdomo 3608369 mdgdOL 3o0mygbgdom) gosdmzm3owgom BoMEMdS:

; Elim,w
i = . (14)

€lim,w=1
B5O3 Eimw -~ 09G™MbOL  BZOMWO  IBMOTs305s  FMEgdMo W 39bosbmdol MM

bOw® &imw=1 OMEs w=1 3580300l 9909900 dmEgdmwos gbMHowdo 2.

3b®oo 2
=0,5 =0,85 =1,0
Ry, 835 il W hid
Elim 103 & Elim 103 & Elim 103 &
20 115 0,435 185 0,70 264
40 157 0,48 240 0,73 328
60 200 0,51 294 0,75 392

3bMowob 2-0b dmbs3g8900L Logwdzge By 353900 (W) 8M30YdIIdOL FMsx5039dL [1].
9009310 369 9d0Lsm30L TgMBgY0s BmbJEos
i=1-k(1-w)* (15)
3°63L5BO3OMM k 3095303096G0LS s a batolbol dsB3969dols I60d3bgmds. (15)-sb 33593l
Geais w=0, k=1-i0 bosg io  i-ob 3609369cMdss W=0 OMU. k 39803096¢0L 36093690 mds yzgams
3690 0LsmM30L 30305 S 9 MOl SIM30EIdIMYo W-DBY. 030 ©IMI0EIOMEos Ro-by.
39990 k(Ro) 0593009099c0gd0l 3653303L. 300909000 HOR0L 4obGMmgdss
k = A; —a3R, (16)
50 §Ox30L  3m95303096¢g00L 3600369 mdgd0  4obLsBMIMgm FMIBOIMESE S 3003900
905bemgdolsl dogomgom A3=0,8; a3=0,003; d9@™bol LodE3030L Fow3gmwo 960d36gwmdg-
d0Lsm30L (16) BMOTMWO? PodMZNZ5WIm 398303096G0L 9dgao 9603369 mdgdo Re=20 33,
k=0,70; Ro=400835, k=0,65; Ro=60035, k=0,6.
bseobbol a 58396900l LoEOEOL ABLIHBOZMHOLMZOL O35 MYM0MTM®M (15) FMMIMs

Lo0bo3

_1g1-D)-lgk
T 1g(1-w) (17)

gb®odo 3. dmEgdmeos o-l 3603369emdgdoL  godmmgzrs. 3060390 FosbErmgdobols
309099 mdm a=0,5. (15) gm&Imob yomzsewolfjobgdom dogomgdm
Elim = glim,l[l —k(1- W)a] (18)
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(12) s (15) gm®mIMEgdol gomzseolfjobgdom 30300gdm 45dwowo Lsbom MmMGBsJEHMM0BO
0533000909930l s@IFge 553MMBOMGOI0 B3w96J300L G909 250mbobrEqdsls

&im = (Az + a;Rp)[1 — (43 — azRp)1 — w)¢]

(19)

(19) ®m®IMol  3:m9803096300LsM30L  I60336gEmdgdOLsmzol  dogomgo:  A2=191,174
a,=3,513 A3 = 0,759 a3 = 0,0023 «=0,392.

3b®oo 3

Ro k lgk w 1-w Ig(l—w) | i@gb2-56 | 1—1i lg(1—1i) o

1 2 3 4 5 6 7 8 9 10
20 | 0,70 | -0,155 0,5 0,5 -0,3 0,435 0,565 -0,248 0,31
20 | 0,70 | -0,155 | 0,85 0,15 -0,824 0,70 0,30 0,523 0,44
40 | 0,65 | -0,187 0,5 0,5 -0,3 0,48 0,52 0,293 0,35
40 | 0,65 | -0,187 | 0,85 0,15 0,824 0,73 0,27 0,569 0,45
60 | 0,60 | -0,222 0,5 0,5 0,3 0,51 0,49 0,31 0,31
60 |0,60 | -0,222 | 0,85 0,15 0,824 0,75 0,25 0,60 0,45

(1) ®mbgdEool go8m33wg30l 999amd 9Ba3bY ob3LsBM3Mgm bostolbol C 8sB3969dols

LEHOMIGHMOS s HOEbmMdM030 36083690 Mdgd0. HOLMZOLsE ZbboWmo Mmmbo 89350y96-wwmdols
9939603960 IMbs3gdgool bogwydzgw by 3599000 o/Ro=f(e/eim) gM5530390L. (1) doMoMSEO
5330009099930 4963LsbMzm™m» C.

_ 9%
= s (20)
C LoEOOUL FoTMMZEOL F9gEYAJOO IM3gdMEros GbMowdo 4
gbodoo 4
0905009, Ro 5 162 5 € I lg Rio
Ne 335 €lim 10 a/Ro 8ro €10 Eim g Eim C= ” z
€lim

1 58,82 280 0,2 -0,70 50 0,178 -0,75 0,935
0,4 -0,40 100 0,356 -0,45 0,89
0,6 -0,22 150 0,535 -0,272 0,815
0,8 -0,10 200 0,715 -0,146 0,76
1,0 0 280 1 o | -

2 4428 245 0,2 -0,70 40 0,163 -0,788 0,89
0,4 -0,40 80 0,326 -0,487 0,82
0,6 -0,22 120 0,490 -0,31 0,716
0,8 -0,10 170 0,695 -0,158 0,633
1,0 0 245 1 o | -

3 29,6 190 0,2 -0,70 25 0,131 -0,883 0,79
0,4 -0,40 50 0,262 -0,582 0,688
0,6 -0,22 80 0,421 -0,376 0,59
0,8 -0,10 120 0,632 -0,20 0,50
1,0 0 190 1 o | -

4 20,5 120 0,2 -0,70 11 0,092 -1,036 0,685
0,4 -0,40 23 0,192 -0,717 0,557
0,6 -0,22 43 0,360 -0,444 0,50
0,8 -0,10 67 0,558 -0,253 0,395
1,0 0 120 1 o | -




83
0193'3& 01356049

3bMowo 4-ols Jobg3z00m 353900 c(e/elim) IMI0IOIYYdOL FMox803L, GMIgEog FoMdmowygbl
§6Ox9L. doLo FobEGHMEgds Bmyso bobom Fgdwagyo bobobss:

C=Ay—ay — (21)
3093030963700 A4 ©s a4 930L AbGOgZ FomImoygbgb Ro-ob 3mbJ309dL. A,=fi(Ro) a, = f,(Ro) 50
5903000909900 356LSBOZMOLMZOL 33MEMdo 360dz6gEmdYdL: Ay, = C (O™m3s &/&;m =0) s
a,=C i (H6x9900L sbOOL 3MMbol Fsbyglio), bG. 5-o Imgdveros 53 3Mgn0E0IHEJOOL

do0m9dmo 360d3bgemdgdo:

3b®oo 5
090500996 mdos 4, a, = C: €
Ne Elim
1 0,98 0,26
2 0,94 0,36
3 0,85 0,41
4 0,80 0,50

@M. 5 8mbs3gdgdol dobgzom 393900 A, (Ro), ay(Ro) ©sdm300megdol 46ms530390L

300900 456EME9d900 BMYs0 Laboom Bsofigtmgde:
A, = As + asR, a, = Ag — agRy

00 30m9%83030963HJO0L  sHBMLEJdOL JoBbom 9s8m30949690 9dL3aM0TgbE Mo FMbsiEgdndol
96033693930, JoM0MOEO  FIBGHMWYds 5 om0 F533MHMBOMPIJXO  EITMIOWOIOIDS.
Lodemeommo dogowgm, dmd As = 0,72; as = 0,006; Ag = 0,6; ag = 0,0024;

006025, J0M0MOIPO ©IMI0IOG3g3900L 9360900530l J0300900 To53MMBOWGIGPO
1996930900 d9dgy0 Loboo.

V. V7 lg28

Ry, = R|1 — (0,098 — 0,0053lg Vo)lgvo TG

€1im = (191,174 + 3,513R,)[1 — (0,0023R,)(1 — W)®392]1075

C= (0,563 + 0.006R,) — (—0,494 + 0,0024R,) -
900930 IM30©YOMYdJd0L  LOBMBEOL FgBRsLYdOLLIMZOL sogMwo ddodg dgE™bol
3995003960 MmdoLsm30lL F935000M9g0 /R 9dldgM0dgbdmwo Loowggdo (1) BmOIMEOom Fodmmg-
o 3603369cmdgdl. goblbgsggds o/R-ob 9JudgModgb@va ©s mgmMoer 3603369 mdgdL
Mol 35390 9Jb3g6H0dgbGHdoL  MIg@Hgb Fgdmbgzgizgddo o6  SmgdsBGgds 10%-U, boerm
90005650 393 ™bol 9935002gbermdols Jobgz000 sberms by msb.
39000535H90w0o  ©IMI0EIOIEgdO0L  Loxrvdzgebg  ©sYgbowos, MM  gMmbsoMo
399396053 O0oLs s 39bosbmdol  306MHMdgdTo  250Ystgdolisl  ddody  dgBH™bol  bwzmmemo
©IBMMT305 0BMEYds 09BHMBOL  3SLOL  2oEO0EIdOM. AMIIML  BH9boBMdOL Fg930MHgdom,
639w dos 8Ysmgds 09E™bo, Jolo B3O IRMMIs300L LoWOY B30MEIdS.
50b0odbmo  ©sdM300gdwgdgdol 860dzbgwrmagsbo dggao 9GOl ol, GmA dgFEMmbols s
3065093H™bol  9du3EsGOE00L MML dglsdergdgamos 2563b5BOZMM™ Fobslfs® dmiEgdmwo
©9BMOT5300L glsdsdobo dsdgs. s0bodbryeo sIM30YdIEYdgdo d0yzs60eos 00 LEe©053Y,



84

33S0BOL d533T3LS RS LIBMS3SGNIBL IMHNL LSIAZNRIS IO 353(MI3£233S 30BN LO3SINBNL, SLS30L, 3S335HIdOL ...

M0 IgLodergdgaros  4obbm®mEogergl 3Mmb3MgEHWo  Lsobgob®mm  s3m3969d0L Mo oBsEOs.

80@gdMo  ©M30EYIEYOOL  bagdggeby  Fgbadergdgos  gosfiggl  89dGOMbgdro
30m3965:3-2563L5B3MM Hobsbfot Bm390mero dsdgz0l Fglisdsdolbo YBMED30s.

CONSTRUCTION ENGINEERING

INVESTIGATION OF THE RELATIONSHIP BETWEEN STRESS AND
DEFORMATION OF CONCRETE, TAKING INTO ACCOUNT THEIR
STRENGTH, AGE, HARDENING CONDITIONS AND LOADING SPEED

TEMUR TURMANIDZE

Batumi State University Shota Rustaveli

The paper studies the relationship between stress and deformation of concrete, taking into account
their strength, age, hardening conditions and loading speed. Inherently new analytical dependencies
between stress and deformation of concrete are developed taking into account the main operational
factors.

Based on this dependence, it was found that the ultimate deformation of concrete hardened in the
same temperature and humidity conditions increases with an increase in the class of concrete. With
decreasing humidity of the medium in which the concrete hardens, the value of ultimate deformation
decreases.

The developed analytical dependence makes it possible under operational conditions to determine
the stress in concrete at a given deformation. The indicated dependence is brought to such a stage that
the implementation of specific engineering tasks is possible. Based on the obtained dependence, it is
possible to solve the inverse problem - to determine the corresponding deformation at a given voltage.
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COEXISTENCE OF GREEKS AND GEORGIANS AND EXAMPLE OF FRIENDSHIP

IN VILLAGE DAGVA

NARGIZ BERIDZE

The history of settling the Greeks in Georgia, and subsequently reflecting on their relationships, coexistence
and friendly relations with their local population, is quite diverse and interesting.

The Greek population in various regions of Georgia was quite large and the conditions of their arrival and
establishment were conditioned by historical developments in different periods. In the Adjara region too,
Greeks settled in various villages, multiplying and growing their stems. During the period of Georgia's
independence, along with other nationalities, the Greeks also began to migrate to their home countries and
their numbers were significantly reduced. However, the exile did not deteriorate established relations. On the
contrary, those who left here are mentioned and loved by Georgia as their homeland. Relations between past
and present population are not terminated.

The article cites materials on the migration of Greek settlers to the village of Dagava in Kobuleti municipality
and their current relationship, and their further expansion.
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HUCTOPHA

KATIUTAJINCTUYECKUE [IPEJIIPUSTIS B CEJIBCKOM XO3SAMCTBE
AJDKAPUU

OTAP TYPMAHU/I3E

Crapurus HayyHbE coTpygauk Huacruryra Huxo bepgserumpuin BI'Y

Bo BpeMs TypemKoro rocrmozcTea B AJ/DKapMM B OCHOBHOM CYIIECTBOBAJIO HAaTypaJILHOE XO3SHCTBO.
Kanuranucriyeckoe xo3aiicTBo HaumHaeT pasBuBarbcsa B 80-bx rogax XIX Beka, korza Amxapus BXOZmia B
coctaB Poccuiickoii umuepuu. B Afkapuy B pasBUTHH KaIlMTAIMCTHYECKOTO XO3AMCTBA GBLIN 3aHTEPECOBAHEL
¥ KHOCTpaHHBIE IpeAIpUHKMMATENHN, KOTOpPHE BHEC/H 3HAYKTE/IBHBIA BKIAJ B PasBUTHE TEXHUYECKUX K
CyOTPOIIYEeCKIX KyIBTYP.

B craTre paccMOTpeHa MCTOPHA PasBUTHA TEXHUYECKMX M CyOTpONMYeCKUX KyabTyp. MsydueHEI xo3giicTBa
ComoBnesa, Ilomora, YakeurcKOro ygempHoro mmenus, CrosHoea, Cumununa, CoGelXoro u JApyTHX.
OTMedeHO, YTO BO BHeZ[pEHYE ¥ PasBUTHE Yasd ¥ APYTUX CyOTPOIMIeCKUM KY/IBTYP 3HAUUTEIBHEI BKJIaZ, BHECIIH
Anexcangp ComoBueB, Korcrantur [Ionos, pyKoBOACTBO YAEIBHOIO HMMEHHE U JPyTHE IIPeATPHHIMATEH.

IlepBble ycnexu KamuTalHCTH9ECKOTO XO3AHCTBA, 3AMHTEPECOBAIM U APYTHX  IpejmpuHUMaTeneil. B
HAvaJIy IIePBOr0 MUPOBOro BOiHBI B Apxapuu cyuectBoBaio 6omee 200 KanMTaauCTHIeCKHX XO3AHCTBA.
IpeampuHMaTe Ty C KOKIABIM TOAOM IOXy4any Bee Gosmre goxohsl. B crarse paccMorpena meps: CoBeTcKoi
BJIACTH B OTHONIEHWM YaCTHOM COGCTBEHHOCTH, B OCHOBHOM, K KAaITUTAIUCTHIECKUM Xo3saiicrBoM. OHHU GhUIM
KOH(UCKOBaHEI M OGABIEHM TOCYJAPCTBEHHOTO COGCTBEHHOCTEIO.
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GEORGIAN PROBLEMS IN THE THOUGHTS OF GEORGIAN

IMMIGRANTS

UCHA OKROPIRIDZE

Senior Research Fellow at the Niko Berdzenishvili Institute at BSU

The paper discusses and analyzes some of the issues related to Georgian statehood and its problems in
some articles and books published abroad by immigrants from Georgia. It is mainly based on the "national
unity” of prominent immigrant national figures, published in 1937 in Paris. Nozadze, I. Mantskawa, A.L
Asatiani (in Georgian), n. Of Jordania, c. Gvazava, Sh. Odysharia (in French), books and publications, as
well as other historical material printed in Paris, Washington and Thbilisi (in French, English, and Russian).
The analysis of this materials provides a new understanding of the vision of some of the most famous
historical events, including the new mission of the modern Russian state.
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HISTORY

GRIGOL ROBAKIDZE - MYTH AND REALITY

SHOTA ZOIDZE

Niko Berdzenishvili Scientific Research Institute of BSU

The essay paper presents an analysis of new findings that sheds light on the latter episodes of Grigol
Robakidze's biography, namely, who was Grigol Robakidze, a Fascist regime ideologist or a Soviet resident?
Grigol Robakidze was raised in the West during World War II, and banned in the USSR. And now on the
contrary.

No one in the West mentions him, because he isn't needed anymore. However, we have uncensored
and glorified him. The attitude of literary criticism towards work is also discussed. The author's attitude is
truly interesting when talking about the issues of artistic mastery of the writer.
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HISTROY

OTTOMAN-RUSSIAN WAR IN THECAUCASUS FRONT
(1787-1791)

FiRAT CHAKIR

Doctoral Student of Batumi Shota Rustaveli State University

ABSTRACT - After the Ottoman-Russian war (1768-1774), the first step of the Russian tsarist policy of
occupying the Black Sea, Balkans and Caucasus was completed and Russia separated Crimea from the
Ottoman Empire and made it independent. In the following process, Russia started to work on the political
environment to annexation Crimea and on the other hand started to make political moves to expand its
territory in the Caucasus. During this period of temporary peace, the Russian tsarism gained the right to
intervene in the Crimean throne through diplomatic agreements with the Crimea. In the South Caucasus,
as a result of the 1783 Treaty of Georgiyevsk with the Kartli-Kakhet Kingdom, the Russian military
presence in Georgia became permanent. This diplomatic process between the Russian Tsarist and the
Ottoman Empires on the Crimean, Caucasian and Balkan territories became in soluble in 1787. As a result,
these two empires entered the war in the Balkans and the Caucasus. The events of the Caucasus front during
the Ottoman-Russian War between 1787-1791 constitute the subject of our article.
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RELIGION

CHALLENGES AND PROBLEMS

MIKHEIL MAKHARADZE

Batumi Shota Rustaveli State University

Religion is free from ideological pressure and censorship in independent Georgia and this is a positive
phenomenon. Though a different extremity became evident: low-quality translations are in profusion,
plagiarism is not rare, incompetence is flourishing. From this aspect the situation concerning Muslim literature
is rather unsatisfactory.

Considering the fact that Georgian Muslims need professionally translated corresponding religious literature,
any surrogates should be disapproved and it seems that such is the case regarding the Koran as well as the book
by a foreign author dedicated to life and deeds of the prophet Mohammad.

The popular movement “Muslim and Christian Brothers for Defence of the Unity of Georgia” founded in
Batumi causes certain surprise, since from the aspect of being Georgians there has been no dividing line between
Muslim and Christian Georgians for a long time.
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BIOLOGICAL SCIENCES

THE FUTURE OF BATUMI BOTANICAL GARDEN SHOULD BE DETERMINED
BY ITS SCIENTIFIC RESEARCH STATUS

VANO PAPUNIDZE

Academy Member, Batumi Shota Rustaveli State University

The present paper deals with the basic results and problems in education and science fields of the
scientific-organizational activities of the Batumi Botanical Garden — the first research institution of
scientific, educational and sightseeing purposes founded in Ajara a hundred years ago - in the light of the
reforms implemented during the national power period (2003-2012) and the ongoing social-political
processes in the country.
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JIMTEPATYPA

I'PY3UHCKUE JIMYHBIE UMEHA B A3BIKE PYCCKOM ITO33UU

MEPAB AXBJIETVUAHU

barymckn#i rocyzapcrserssiit yausepcurer umeHH lllora Pycrasern

[Tpo6rema ocBOeHUSA IPY3UHCKOM aHTPOIIOHUMUIeCKON JIEKCHKHU PYCCKIM S3BIKOM yXKe CTAHOBHJIACH
IpeIMeTOM CIeLWaNbHBIX wucciaemoBanuii. OpHako 5TH HcCIefoBaHMA OoJblle  KACAIOTCI
JIMHTBOJZUAAKTHUIECKUX ACIIEKTOB IPO3aMIeCKHIX TeKCTOB. MexXay TeM, Ipy3HHCKasd aHTPOIIOHUMUIecKas
JIEKCHKA 4YacTo (QUTypupyeT B PYyCCKOH IIOSTHYECKOH pedH, KOTOpasf II0 CBOeH CTPYKTyPHOH H
SMOILIMOHAIBHON OPTaHU3ALUHU CYLIeCTBEHHO OTIMYAETCS OT HAyYHOTO U ITyGINIIUCTUIECKOTO TeKCTa, 1
KOTOpas ellle He CTaja IIpeIMEeTOM yTIyOJIeHHOTO U3y YeHu.

W3 Bceit Tpy3sMHCKOM aHTPOIIOHUMUYECKOH JIeKCHUKU Haubojee LIMPOKO IPeCTaBIEHBI B PYCCKUX
IO3THYECKHX IIPOU3BeIeHUAX JIMIHbIE MEeHa.

Wwmena miozeit — yacTs UCTOPUM Hapoja. B HuUX oTpaxaiorcs OBIT, BEPOBAaHUSA, BKYChI, (aHTA3UA U
XyZOXXeCTBEHHOe TBOPYECTBO HApPOJOB, HMX MWCTOPHYeCKHe KOHTAaKTHI, OTHOIIeHHe K IIpHUpOJe,
JKUBOTHOMY MUPY, IPYT APYTY, K HopMaM HpaBcTBeHHOCTH. (CycnoBa, Cymepanckas 1985:3).

OTUM OOBACHAETCI TO OOCTOATENBCTBO, YTO B SA3bIKE-HCTOYHUKE dYeJIOBeYeCKMe HMeHa BCeTa
GYHKIIMOHAIBHEI U IO CBOEH CeMaHTHKe COIIDKAIOTCA C YeM-TO IIPEKPAcHBIM, CIUIBHBIM, JOOPBIM, KaK
ObI IpHOOIIAA K STUM IIOHATUAM H JIMYHOCT, KOTOPYIO HAapeKaloT IOJOOHBIM MMeHeM. JTO BUIHO B
KaXIOM UMeHH, eCJIM JOKOIAThCA N0 ero srumonorun: Mawug, M3exara, M3eora, Iluprmsrca, Mancazap
—accoumanus ¢ 6;1eCKOM U KpacoToii conuua; Jlomrana, Bemxzg, Mresrka, /[3armrka — MyXCKUe UMeHa,
acCOIUUPYIOWMeCcs C CHJIOH, JIOBKOCTBIO, CMEJIOCTBIO JIbBA, TUTpa, BOJKA, cobaku. IlomoGHbIe
acconpanuy HabloZaeM B IPeYeCKUX, TaTHHCKUX, HHAUWCKUX, KUTAHCKUX, CIABIHCKUX, TePMAaHCKUX
MMeHaX U T.J. JTO, BUAUMO, BCceoOliee SBIeHue.

BexoBble KOHTaKTHI MeXZIy HapoJaMH IPUBOAMIM K TOMY, YTO 4YeJOBedyeCKHe HMeHa HepeIKo
IepexXOJyUIN W3 OFHOTO A3bIKA B Apyroif. IIpuumubel Morin GBITH pasHble, HO dallle BCETO OHU
SKCTPaIHMHIBUCTUYECKHUE: TOIUTHYECKHe, KyJIbTyPHbIe, POJICTBEHHEIE, ScTeTHIecKue. brIBao u Tak, 4To
VM U3 OJHOTO fA3bIKAa IIepeXOJUJIO B NPYroi B ABYyX BapHaHTaX — B TPaHCIUTEpalluu U B IIepeBOJe.
Takumu gy6aeramu ciaenyer cuntats borymer i Teogrr, Cogrra u /06085, B0H0by - bsorgems (Pormrs
— Haranma) i mp.

Ilepefina B Apyroi A3BIK M OTOPBABIIKCH OT A3BIKA-MCTOYHUKA, MMeHA TEPAIOT CBOe MCKOHHOE
3HAYeHIe U JJI1 HOCHTeJIeH BTOPOTO, 3aMMCTBYIONIETO A3bIKa, OHM CTAHOBATCS IIPUBJIeKaTeIbHBIMH K
KaK OIlpeJie/IeHHBIH «3ByYHbIM» 3BYKOPAT, WIK KaK JaHb KaKOH-TO MOJe.

Ecu BKyCBI HECKOIBKO IIPUMUTHBHEL, TO B Pa3psAf, IMIHBIX MMEH IIepeX0oiAT MHO3eMHbIe haMHIINY
U JaKke caMble HEOXKHUAHHbIe CKOIUIeHUA 3BYKOB: lexciup, brucmapk, Crpunka, Ilnpammzga, Hoperra
U fpyTHe.

B ocBoeHHH PYCCKHM fA3BIKOM TIPY3MHCKUX HMeH OOJBIIYI0 POJIb HUIpaeT XyAOXKeCTBeHHasd
JIUTEepaTypa, B YACTHOCTU H033uA. Ha cTpaHMIaX pyCCKUX IIO3TUYECKUX IIPOU3BEJeHUI U IIepeBOIOB Ha
PYCCKHI A3bIK HaM BCTPETUJIMChH IIOYTH BCe HanboJlee pacIpOCTPaHEHHbIe COBPeMEHHBIE I'DY3HHCKHE
VMeHa, HallpuMep:

A rockyio mo Tounwmcy, o goMam, deii CpOK Ha CJIOM,
IIO JIMXOMY OCTPOMBICJIBIO — HY XOTS GBI 33 CTOJIOM,

“Transactions” of the Adjara AR Regional Scientific Centre of the Georgian National Academy of Sciences, vol. - 5, 2019
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o Orapy, o Tamasy, no «/laBnbot!», «AnnaBepapi!»,
10 rop6aTOMy TOMATy Ha JIHIlEe y TaMassl,
o Cumomny u mo I'orsre, 6y b 3eMJIA AJIT HUX JIerkal
Kax onm ceffuac mpogporiu oz 3emiuero 6e3 IIOTKa.
Ilo I'tonrsHape, 10 DTEPH, C OCTOPOXXHOM MX UTPOH,
110 MaJIMHOBOY MeTeNH y KyPAAHKH IIOJ], METJIOM.
/E. EBrymenko. «f Tockyio o Towmmucn»/

Hcnonp3oBaHMe TPYy3UHCKUX UMEH B PyCCKOM OPUTMHAIBHOM IO3TUYEeCKOH Pedn UMeeT CBOU 3a1a4U
U HasHa4YeHMe U OCYILIEeCTBIAETCA CaMUM aBTOPOM IIPOM3BEAEHUA B LEIAX CO3JAHUA HAIMOHATBHOTO
KOJIOPHUTA IV BRIPR)KE€HHUSA CBOETO OTHOIIEHH K ABICHILAM XXM3HH WK K mogaMm. He mociennee mecro
B TAKOM peIleHHMM aBTOPA UIPaeT U MY3bIKAJIBHOCTh CTHUXA, SIEMEHTOM KOTOPOIl CTAaHOBHUTCS 3BYKOBOI
CTpO# UMEHH.

VHble 3aKOHOMEPHOCTH [EHCTBYIOT B II€PeBOZAX, IIe NEPEeBOAYUK, IMOJUYUHAACH IIePEeBOAUMOMY
MaTepHuary, CTPEMHUTCS He TOJIBKO BOCIIPOM3BECTU B PYCCKOM IIEpEBOJie UCIIOIb3yeMbIe B TEKCTe MMEHa,
HO 1 00s3aTeJPHO COXPAaHUTHh UX 0oOpasHble U BepcudpHKanuoHHble QyHKIMH. OJHAKO M3BECTHHIE B
mepeBofie Bepcu(UKaIMOHHbIe IIPOGIEMBI BIUAIOT U Ha (QyHKIIMOHUPOBAaHUE B CTUXE JMYHBIX UMEH,
HepeAKo 0CIabiiad uX 3BydaHHe U oOpasHOCTh. Ho dakr ocraercs dakToM: eciu pyccKuil IepeBof, —
COCTaBHAf 4YaCTh PYCCKOH II093UU, TO BOIIEAIIHME B IIepPeBOZ MMeHA — HeOTHeMJIEMBIHl KOMIIOHEHT
IIO3TUYECKOTO IIPOU3BeIeHNUA.

Ilomazas B TKaHB PYCCKOTO XYZOXK€CTBEHHOTO IPOM3Be/leHHsd, IPY3MHCKHE MMeHa IIOZBEepraloTcs
onpeneeHHBIM K3MeHeHuAM. C HO3UIMM PYCCKOI I'paMMaTHYeCKOM HOPMBI OHU [eJIATCA Ha JBe
TPYIIIBL.

K mepBoii rpymme OTHOCATCA HMeHA, 3BYKOBOe OGOPMJIEHHE KOTOPHIX COOTBETCTBYeT HOPMaM
pycckoro sf3sIKa. B aTy IpyImmy BXOAAT Kak My>KCKUe, TaK U XX€HCKMe UMeHa, Hanpumep: HHogap, Mepab,
Pepas, XKysxyra, I[nara, Harug u npyrue. B pycckoM c1oBoynoTpeOIeHUY TaKHe MMeHa BIMCHIBAIOTCS
B HOPMBI PYCCKOH aHTPOIIOHMMUKHU. ['pysMHCKUe MYXCKHe MMeHa IOZBEpraiorcs GopMOU3MEHEHHUIO,
KaK My»XCKHe PyCCKUe MMeHa, a PY3UHCKUe XeHCKHe COOTBETCTBEHHO — KaK PyCCKUe JKeHCKUe UMeHa.
Cpasuum: HBan, Iletp, Pegop u 3ypab, Mepab, Orap; Hagexzga, Cernana, Mapusg u I[nara, Jlamapa,
M3rq. Hanmpumep:

HeOGb1BasIbIif IpOMIEST CHETOMAZ,
ITo TouaucH — U LeIH rpeMAT.
Ha mogbem moguumarorcs « MA3s1»,
3a pyamu Pepassl, Pamassr. ..
/A. Mexupos. «[Togbém»/

I'pysunckue myxckue umeHa tuna [l/arsa, Koba, buzgsuma, Mamyra, Murgrd, 74 BIUCHIBAIOTCA B

HOPMEI I1epBoro ckaoHenus /CpaBuuM: Jlyka, Huxwmra, Kyssma/, Hanpumep:
Ha cyacrpe Tamyssi,
Ha cyactse Mamyxm
Wcxkan a cayqaiiasit
Kaxkoii-Hubynp 3Hax.
/Ix. Yapksuanu. «[louck». [lepeBog M. CunensHuKOBa/

Opnako He BCe IPY3MHCKME UMeHA C KOHEYHBIM —a IOABEPraloTCA PYCCKUMHU aBTOPAaMH aJalTalllu.
Hepeznxo pycckue IO3THI B OIpefieIeHHBIX CTHIMCTHYECKUX LIeJIIX YIOTPeGIIAIOT NOJo0HbIe HMeHa B
PYCCKOM TeKCTe B KaueCTBe HECKJIOHAEMbIX CYIIeCTBUTEIbHBIX, HAIIPUMep:

3Hasa 6 MaTh, 9YTO CHIH
Taxoit repoii — cmora 6 noxxzaTscs Jlxa6a,
Ocwununa 651 XBOpB, He yMepsia OFI. ..
/Jlapo Cynabepuaze. «Orer», nepesoz B. Coxomosa/
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Ocobo crenyer OTMETUTh (QYHKIMOHUPOBAHHE B PYCCKOM IIOSTHYECKOM IIPOU3BEEHUU HMEH
Bemukux rpysuHckux mucateneit [llora Pycrasenu u Baxa IlmaBema. Mvena I[llora u Baxa
YIHOTpeOIAIOTCS B OCHOBHOM B HeckioHseMmoit ¢opme. Heamantuposannas ¢dopma umenu [lora
3aKpeIiIach, BUAMMO, II0 aHAJOTHH C HECKJIOHAeMOH paMuineil MK ke U3-3a IepeHoca yoapeHus Ha
xoHer ciosa /Illord /. HecknouaeMocTs uMeHa Bdxa TakKe, HABEPHOE, ClIeflyeT OOBACHUTD IIEPEHOCOM
yZapeHus Ha KoHel] coBa /Baxkd /. Hampuwmep:

C ogHMM KyCKOM 3aIlJIeCHEBEIBIM MYaH,
IUTS 3eMJIM, UTpad U MyTd,
THI BBICTOUIIG, POSHUK,
B JII0G0OM HECYacThH,
Kak BsIcTOsIO BCE mepo IlloTd.
/T'. Jleorunze. «Poxunk». IlepeBog Eprymenko/
(B manHOM mpuMepe AOCTaTOYHO c1abas pudma myrq - [[lora SsBHO CO3FaHa IJIA CJIOBA
Illord, xoTOpOE SABIIETCSA CMBICIOBOM BEPLUIMHOM CTPODEI).
CnyXy s UCTUHe BCeX UCTHUH,
HO, JaXke BEpHO ey CIIyXa,
s BCe XKe OYyly TOJIBKO HUCKpPOit
OTHA BeIuKoro Baxa!
/T. Jleonnpze. «Baxa [TuraBerna». [lepeoz EBrymenxo/

ApantupoBaHHbIe (OPMBI 3THX UMEH, B KOTOPBIX yJapeHWe IIafjaeT Ha BTOPOH OT KOHIIA CJIOT, B

IIOTUYECKHX IIPOU3BeIeHIAX BCTPEYatoTCA OUYeHb penko. Hampumep:
B Taxtax BOT 9TO#1 BOT GaurHu —
A mommuzo: g Bén Pycrasenu Il6roi
C mapuueii ¢ Tamaporo mranrsm.
/B. Maskosckuii. «Bragukaskas — Tudiuc»/

B my6aumucTiKe Xe 5TH UMeHa BCTPeYaloTCsa KaK B HECKJIOHSEMOH, TaK U B aIalITHPOBAHHOM (opme.
IIpuyem B mepuoAMYecKUX M3JAHUAX, BRIXOZAmuX B ['pysuu, umena [llora m Baxa B mojaBIdomeM
GOBUIMHCTBE CJIy4YaeB He CKJIOHAIOTCSA, HAIPOTUB — B POCCUHCKOM Ipecce OHHU, KaK IIPaBUIIO,
yHOTpeObIAI0TCA B CKIOHAEMOMH dopMe.

I'pysutickvue umena tuna Murgmna, Orua, Xarwa, Hartwa TpygHee epexonaT B PyCCKuil s3bIK. M
IIepBOe 3aTpyAHEeHNe BO3HUKAET B CO3LAHUM UX rpadUIecKoro o6IMKa, TaK KaK IIOKA ellle OCTAeTCs He
Z0 KOHI]A pellleHHBIM BOIIPOC PYCCKOTO IIPaBOIMCAHMA MMEH JAaHHOTO Kjacca. BcTpedaroTcsa gBoAkme
dopmsr: Murgua, Berxna, Orua; Ilukpua, Msua, Harna n Murgna, Benxug, Orug; Iuxpug, Msusg,
Harug.

Ot BBIGOpa rpaduIecKoro 06IUKA TAKUX UMEH BO MHOTOM 3aBHCUT YPOBEHDb UX OCBOEHUS PYCCKUM
a3bIKOM. Taxk, dopmsl tTunia Murzua, Kygna, Ilnkpnra, M3awma, dame yroTpeGIsioTcs KaK HeCKIOHAeMbIe
cymecTBuTenbHbIe. Hanmpumep:

TeMa IOrIOTHIIA CKaJIBI, CTaBHH,
Pykam cBOMM BOJIIO ApAXIIBIM /aB,
Tymo pexa KosoTHIa KAMHH,
3amsicist Kyzana yragas.
/C. Yukosanu. «Beuep 3acraer y Xaxmat», [Tlepesozg H. Tuxonosa/

Qopmsr xe tuna Mumgma, Kyzwa, Mswmsa, [Inkprg B mopaBisiomeM OGOJBUIMHCTBE CIydaeB
CKJIOHAIOTCA II0 HOPMaM PYCCKOTO CIOBOM3MEHEHMS, a 5TO 3HAYHUTEIBHO IIOBBIIIAeT WH(QOPMATUBHYIO
IIeHHOCTH CJI0BA U B TO K€ BpeM:d He IIPOTHBOPEYHT HOPMaM IIepBOMCTOYHIKA, HAIIpHMep:

Berpewaer Mungmo cero,
Asyzy maeT cJIoOBOM GpaHHBIM.
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Haxvyprur Mungus geno
W Bo3pasui ogHOCEIbYAHAM. . .
/Baxxa ITmagena. «Anyza Kerenaypu». [lepesog H. 3a6omonxoro/

Ilo Bceil BepoATHOCTM, NPU HCHONB30BAHMU B PYCCKOM TeKcTe uMeH Ttuna MuHzwma, Msua
IpeIIOYTeHUe CIeZyeT OTAABaTh aJallTUPOBAHHBIM (OpMaM, TaK KaK OHM JIy4llle BIIMCHIBAIOTCA B
3BYKOBOII CTPOI pyCCKOTro sA3bIKa. /la 11 B PyCCKOM A3bIKe HaMeYaeTCsA MMEHHO TaKasd TeHAEHIA.

B pycckux mosTUyecKuX IPOU3BeJeHUAX BCTpeYaeTca GOIblIasd IPYIIa MYXCKUX U XKEHCKUX UMEH,
dboHeTHUeCKHII 00IUK KOTOPHIX He MO3BOJIIET OTHECTH UX K KAKOH-TO IrpaMMaTUYeCKO IPyIIIle, B CHITY
Yero JI PyCCKOTO SI3bIKA OHU OCTAIOTCSA HECKJIOHAEMBIMY, T.€. TPaMMaTUIeCKX HEOCBOEHHBIMU. TakuMu
ABJIAIOTCA MMeHAa C OKOHYaHUAMY, He XapaKTePHBIMHU JJI1 PYCCKUX uMeH: borzo, Topuure, [[oTHe, I uBH,
Yurarru; Srrco, Srepu, Ppycyzam, Kereparn, Harnn, HyHy n npyrue, HaupuMep:

ITycTs TaHyTCA anble PO3bI 32 HAMH,
(branKy K HOraM yIagyT.
Jlaper Hac HaCTUTHYT, Kak nmecenka Haww,
YTO BBIIIOPXHET BCKOPE U3 YCT.
/B. Axmagynuna. «Iloceamenne Hanwy/

B nene nepemayu momoGHBIX MMEH Ha PYCCKMI A3BIK OCOOBIX TPYAHOCTEIl HeET, T.K. B 3TOM CIIydae
IeCTByeT ONHO IPaBUIO - MaKCHUMajJbHOE COXpaHeHHe 3By4YaHHSI KMMEHU. 3aTo OIIpeJesIeHHOI
CHCTeMaTHU3aINH, peryIUpoBaHus TpebyeT ux npasonucanve. Hampumep, mpaBonucaHue GYKB «a», «€»
KaK B I'Py3MHCKUX HECKJIOHAEMBIX, TAK ¥ B OCBOEHHBIX PYCCKUM A3BIKOM HMMEHaX CJIefyeT IIOABECTH IO/,
IIpaBIJIA PyCccKoit opdorpaduu, a UMEHHO: B Hauale UMeH OYKBY «3» CIe[yeT MUCAaTh B COOTBETCTBUU C
mponsHouleHueM (Darymxa, Jnusbap, Otepu, JIIHCO), a B CepefuHe U B KOHIIE UMEH II0C/Ie COTJIACHBIX
U TJIACHOH «HM» cylemyeT IucaTh OykBy «e» (Harera, Msesunap, Tapuesn, 'abpuern, Llorre, Maxape).

Ha ceropHamHwuii [geHb TPaBONMCAHWE TPY3UHCKUX WMeH U BooOlle TIPy3HHCKOMH
AQHTPOIIOHMMHUYECKOI1 IEKCUKH B PYCCKOM IIO3TUYECKOM TeKCTe He yrmopsanodeHo. CylecTByeT pa3HOO0i
B UX ymoTpebieHuy. B ofHUX M3JAHMAX 3TH MMeHA MUIIYTCS B COOTBETCTBUU C IIPABIJIAMU PYCCKOTO
IIPaBOIIMCAHUA, B [PYTUX — OTH IIPaBIJIAa HAPYLIAIOTC.

CpaBHUM IpUMepBI:

He yneraii, ne menaii »xusab Kopoye!
O, CKOJIBKO B3TJIAA0B 32 TOOOM ciremsr!
TsI - MosIOZad paHa 3TOH HOUM —
To Huna, To Harena, To Acmar.
/C. YuxoBauu, «CBeTauok». [lepesox A. Mexuposa/

3auem s BeIpBascs, Haroma?
3auem 0CBOGOZHII KpbLa?
Korza s BbIIIEN HOYS CBeTIEA.
brina yxxe cBeTnbIM-CcBeTIa.

/T'. Tabupge. «Hatana n3 Hunaupanu». [lepesog Bb. Axmazyusoii/

PasnoGoit B HamucaHWM MOXKeT OBITH ONpaBAAH, €CIH OH HAOGMIOZAeTCs B MMEHAaX TIPY3MHCKUX
JINTEPATYPHBIX IIEPCOHAKEN U MCTOPUYECKUX [esTesei, T. K. MaKCUMaabHas GIM30CTh K OPUTHHATY
IPY3UHCKOTO UMEHU, YIIOTPeOIEHHOTO B PyCCKOSA3BIYHOM TEKCTe, IOMOTaeT II0STY MM IIePEBOJUUKY B
Iele CO3JAHMA HAIMOHAJIBHOTO KOJOPUTA, UYTO HEMAJOBAXHO [ PYCCKOTO IIO3TUYECKOTO
IIPOM3BeEeHUA Ha TPY3UHCKYIO TeMy U, OCOGEHHO, AJI IIe€PEBOJHOM JIUTEPATYPhI.

Tax, manpumep, uma ogHoro m3 repoeB 1moaMel lllota PycraBenn «Burasp B TUTpoBo#l mKype»
G¥®0og-0 oveHp yacTo mepeBoguTca B popme «Tapuam». Buzumo, ynorpe6ienne mono6Ho# Gopmsr
CJIyXKUT CO3JAHUIO HAIlMOHAJIBHOTO KOJOPUTA U IIPU3BAHO IIOMOYb OTIMYUTH HMS JIUTEPATypHOTO
IIepCOHAKA OT AHAIOTMYHBIX MMEH HAIIUX COBPEMEHHIKOB.
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OTKJIOHEeHNA OT HOPM PyCCKOT'O IIPaBOIIMCAHUA, T.e. HAIIMCAHUE «3» BMECTO «€», IOITyCTUMBI U TOTAA,
KOTZa TeHJEeHIUA K CMATYEHHIO KOHEYHOTO COIJIACHOTO B I'PY3HHCKHMX HMMEHaX O4eHb CHJIbHA. JTO
IIPOUCXOIUT, KaK IIPaBWIIO, IOJ yaapeHueM, Haupumep: Kors, Maxaps, Hpars', Mapums, Caroms)
HUpnuras'n T.1.

Kenckme mmena tumna Keresan, Japemxan, Pycyman, TumHAaTMH OKaHYMBAIOTCA Ha TBEPIBIH
COTJIACHBIY TaK e, KaK MY>XCKue uMeHa tuna 3ypa6, Mepab, Iypamu, Orap. CornacHO oOLIeA3BIKOBOI
HOpMe PYCCKOTO fA3BIKa IIOflOOHBIE >KEHCKHe HMeHA, B OTIMYMEe OT MYKCKUX, YIOTPeOJIAIOTCA B
HecKJIOHAeMOH dopme, Hanpumep: JreH, Kapmen, bpumxur, Korer, Mapraper u npyrue. I'pysurckue
HMeHa — He UCKII0YeHue.

Ognaxo BcTpeuaroTcs u «oopycesue» Gopmsl Bpoge Keresana, Tunaruna, Jlapemkana. [lomo6usre
(GOpMBI ABJIAIOTCA YCTapeBIIMMU M OTPAXKAIOT TeHZeHIWH IepBoil momoBuHBI XIX Beka. IIpmmepom
MOXXEeT CJIy>KUTh OTpBIBOK u3 cTuxoTBoperus f. I1. ITomonckoro «Haz pasanuaamu B Mimeperun»:

W nponecnucs... Ho ckBo3b TyMaHbI
ITporexux et nepeso MHO
Heotpasumoii xpacoroit

Messkaer o6pa3 /lapemKaHsl. ..

Yacro BcTpeuaroTcs OIIMOKY IIPU Ilepefiade Ha PyCCKUM A3BIK MY>KCKUX MMeH Ha COTJIacHBIH. BMecto
eIVHCTBEHHO IpaBwibHOTO Hogap, Orap, Mepab, 3ypab, AmHpar B PyCCKHX TeKCTaX HeT-HeT Ja
IIOSABJISIOTCS IIPUMUTHUBHO o1nbounsle dopmst Hogapu, Orapa, Mepabu, AMuparu u opyTue.

[Tpu sTOM OMMOKA HAYMHAETCS C HEIPABUIBHOTO IIOHMMAaHNA IPAMMATHYeCKON IIPHPOBI STUX HMEH
B CaMOM TPY3MHCKOM s3bIKe. KoHeuHsIli (OpMaHT —H, SBIAIOIMICA OKOHYAaHUEM TPY3HHCKOTO
MMEHUTEIbHOTO Mafie)ka, OIMOO0YHO BKIIOYAETCA B OCHOBY CJIOBa. 10, UTO 5TO TaK, COBEPLIEHHO SCHO
BUIHO M3 HOPM TPY3UMHCKOTO CJIOBOymnoTpebnenus: Hozap /lymbagse, [ypam Pueyaumsuin, 3ypab
Kanmarpzgse ni T.41. TOf06HbBIe UMEHA TOJIBKO TaK U JOJDKHBI IEPEXOSUTH B PYCCKUIA A3BIK.

Oco0Blii HHTepec IpeACTaBIAIOT UMEeHA, MI0-Pa3HOMY OBITYIOIIME B PyCCKOM U TPy3HHCKOM fA3BIKAX,
HO uMelolye obliee IPOUCXOXKIeHNe. DTH NMeHa 3aMMCTBOBAaHbI B JpeBHIE BpeMeHa U3 TPeYecKOro,
JIATUHCKOTO, JApeBHeeBpeHCKOro sA3piKoB. OHM HATypaJM3UpOBAIUCh B 3aMMCTBYIOLIMX S3BIKAX, UTO
HAllUIO OTpaKeHHe B OCHOBHOM B OKOHYaHHUIX, OJHAKO, OOIIHOCTh MX IIPOMCXOXAEHUA OIIYIIAeTCs
O4YeHb CHJIBHO. JTOMY CIIOCOOCTBYET U OOIIHOCTH 1I€JI0TO PsAfa HENPEXOAAIINX Ky IbTyPHBIX LIeHHOCTeH.

Bot TyT 1 BO3HHKaeT BOIIPOC, KaK IlepeJiaBaTh II0-PyCCKU IPy3UHCKue uMmeHa Axaxn, Ilerps, Kapiro,
Huxomos, Srers, Hurno, Tamap, Mapuam n np. B nepepade nomoOHBIX MMeH CeLyeT YIUTHIBATh ABa
acIleKTa: JOKyMeHTaIbHO-PETUCTPAI[MOHHBIN U TUTepaTypHbIi. JIoKyMeHTaIbHO-PEruCTPA[UOHHBIN —
€CIIu pedb UeT O JOKyMeHTaJIbHOI (UKCAIUU PeaJbHON JTUYHOCTH (IACHOPT, aHKETHI, CBUETEIBCTBO
O pOXAEHHH U T.I.). B Takux cirydasx momoOHble MMeHa TPAAUIIMOHHO IIO-PYyCCKU IIEPeJAOTCI B
COOTBETCTBUM C HOPMaMH PYCCKOTO s3bIKa, Hanpumep: Axaxwut, [lerp, Kapr, Hissg, Hukoradi, Erena,
Huna, Tamapa, Mapugwn 1.7,

Yro xacaercs ymorpebieHUs IOLOOHBIX UMEH B XyJOKeCTBEHHbBIX IIPOM3BEIEHUAX, B YACTHOCTH, B
IIO3TUYECKOI PedH, TO 3[ieCh II0ST WJIK IIepeBOAYUK BOJIEH BBIOMPATh Ty WIM MHYIO GOPMY HMEHU B
3aBUCUMOCTH OT 33Jad, CTOSLINX Ilepes HUM (CTUIHCTHYECKUX, BepcubuKanuoHHsx). C 9TOH TOUYKH
3peHMs, COXpaHeHNe TPY3HHCKOTO0 3ByYaHNs B UMeHAaX JIUTePATypPHBIX IepCOHAXKeH U NCTOPUIEeCKUX JIHUIL
ompaszano. Hampumep:

Moii YBan3' 6511 CTPOEH CTAaHOM,
A BoyocoM — yepHee Tyd.
HascTpeuy rposHsIM 6acypMaHaMm
Jleresn oH, Becesl ¥ MOTYY.
/Baxxa ITmaBesna. «baxrpuonu», nepesoz H. 3a6onmonxoro/
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TPY3WHCKUE JIMYHBIE UIMEHA B A3BIKE PYCCKOM ITO331H

B mosTHMYeCKMX NPOM3BEAEHMAX BCTPEYAETCS HEMAIO0 M TAKMX IMPUMEPOB, KOIZA COXPaHAETCS
co6CTBEHHOE 3ByYaHUe UMEH IPY3UHCKUX [UcaTesiel, OOIeCTBEHHbIX AesATeeil U aesTeneil HCKyCCTBa,
HampuMmep:

Muat Hac «pOpABI», ¥ «POJIIC-PONCHI», U «PEHO», U «KAJUILTIAKA».
Brepenu masaurt yrpo, ciosro Cangpo Kangenaku.
/P. Ynnauasa. «Ytpo», [lepesoz JI. CMmupHoBa/

Huuero yzuBuUTENbHOrO 37€Ch HET, T.K. y TAKUX MMEH MNOSBIAIOTCS (QYyHKIUM ICEBIOHHMA. A
IICEBJOHUMBI, KaK W3BECTHO, HE IEPEBOAATCA. XOTA MOKYMEHTAJIbHO STH HMEHA MepefalTcs B
COOTBETCTBUM C HOPMaMH PyCCKOTO SI3bIKA.

Ananus Goratoro (pakTHYECKOTO MaTepyana IOKas3bIBAeT, YTO TPY3WHCKAs aHTPOIOHUMUYECKas
JIEKCUKA SBJIAETCS aKTHBHBIM DJIEMEHTOM COBPEMEHHOM pycckod mossuu. OfHAKO ObITOBAHWE STOU
JIEKCHKH B PYCCKOM SI3bIKE IIEPEBOOB ¥ OPUTMHAIBHBIX [IPOU3BEEHUN XapaKTEPU3YETCs CJI0KHON U BO
MHOTOM TIPOTHBOPEYMBOM CrenudrKoii, KOTOpas HEPeJKO BBIXOJWUT 33 PAMKU OOLIEIPUHATHIX HOPM
yIOTpeOIeH s 3aMMCTBOBAHHOM JeKCHKHM. Ho 3TO He HapyuleHue s3BIKOBBIX HOPM, a IOKa3aTesb
GOraTCTBa BHIPA3UTEIBHBIX BOSMOYKHOCTEH PYCCKOTO SI3bIKA.

L0AdAIS TS

JSSTYI) 1553 0B LHYBLILAB) & I IO 3MIBONL IS0

335d Sb3FILNS60
8500900l J005 Hlos39¢m0l bsbgerdpogem «1b0396bodgd0
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Lo3mato  Lobgergdols 250myggbgdols s 53GEool  GH9bwgbogdo. s3Mgm3g, dmEgdnwos 3w
3060360 560yHM3Mbodgdol bdsmgdol 6mMIgdol Bsdmysgrodgdols Gl 3mgdw® 9bsdo.

39M339M0 gMMHEOYOs gmdmds JoMmommo bd3Mmsmo babgergdol FobssMlimdMO30, JiogEo3IMO s
LEHOEOoLEO3MO GwBIE0YdOL AoBlisBE3ML.
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SOME QUESTIONS ABOUT I. GOGEBASHVILI'S "DEDA ENA"
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Sokhumi State University
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Gogebashvili's "Mother Language". The issue is being discussed around the book's title, structure, content

and its relevance to the modern school.
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LITERATURE

LITERARY ASPECTS OF THE BELIEF IN 197 CENTURY GEORGIAN
WRITING

GURAM BAKHTADZE

Batumi Shota Rustaveli State University

The religion was always an issue in Georgian literary. Georgian scholars believe that the early phase of
the Renaissance began in the East, including Georgia. "The Knight in the Panther's Skin", written by Shota
Rustaveli in 1183-1213 push forward the materialistic views, but in spite his outlook was relied on the
Orthodoxy and Areopagite theory.

Other famous Georgians followed similar ideas: Petre Iberi, Ekvtime Athoneli etc. Generally, the
history of Georgian people was based on belief that Christianity was the protection of the homeland and
it was the only weapon of truth.

The downfall of Byzantium has actually completed the old historical mission of Georgia. However, it
remained strongly continue to distort the religious trends, including literary in 16®-18% centuries.
However, Georgian literature actively develops Europeanism since 40s of the 19 century.

Grigol Orbeliani, Nikoloz Baratashvili and other Georgian romanticists, remain the Christian
worldview. Georgian classics, like Ilia Chavchavadze and Akaki Tsereteli, a generation called Sixties, have
changed Georgian literature.

In this period starts the reintegration of the territories captured by the Ottoman Empire in 16%-17%
centuries. Georgian intellectuals understood that population living in this region were already Muslims,
but ethnically still retained their identities. That is Sixties merit, who played the role of mediator between
the people with the different religions.
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MHMAMMGO0359, B3305300L FHgMB0LYdO, LsB3sm LsdsGmEol FgMdobgdo, dg@gmOMEMYOMEO
396006900,  3M5JGH0INWO  A9IBOEZJOMD  ©939300Mdo  BHyMTobgdo,  Lobrgzom
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AMBL3MOEOMYOOL BHMT0bYdO, LoBEgsm 9B TIBEHOL s LsbLZsm 93mbmdozol EgMIobydo,
LoBEgom 399496035L o 39309670 EMBNMD V3938060930 BgHTobgdo. sMLGdo LsbEgom
9dbo3zmbgdo, @s8wmdsgzgdvEo @S Sbs@ dgddboro JoMormwo LyBEZsM  GHgMIobmemyos
890d@gds 29bgb Lsxzd3zgo sHsO Lsbzsm wgdbogzmbol G9Jdbolsmgol.

OMamO3 Dgdmo 35bLgbgm, sGLYdMEO 9.9. ,»gdso3MMo MYBMYdOL - wgdlogMMo FsHOYEPo
LogMEol  FgbogLgds  LsFoMm  0dbgds  bgmermyo®dgdol dgddbs sG>  TbmermE  sbogro
36909d0bsm30l, 1939, oLbgMO (36999d0LSMZOL, MMIgoE LsDWIsM IMATO OEDIBL sOlYdIMBOL,
052650 o0 gbsl 56 205Bb0s BLGo BHMAobo 53 36900l sLsb0dbsgs. GHMAobgdols 89Jdbs
39L5IEgdYE0s BHEIBLEPOEIHSE00L 2Bom, MHMPILsG GHYMIobo 30MmE3o® Fgdmeol gbsdo s
05655OBYdMBL 9bsdo s®LGdME BH9MI0bMB, Mol Fggyow 04dbgds FgMTobgdolL 396M06E dO.

009356605, GMI Johormwo GHgMIbgdol dgddbs M@O™ IgBo ML  BHMTobmemagdols
2005L5§943930, 853650 B0Bsbdghmbors Gog3zshb0s 3obligbmm #Hgmdobgdol 0dy3sM0 gz0boEos,
MHmIgeoi bsblgbgdos MHME©sb-396Mgmo LEs@Eosdo “Emergent neologisms and lexical gaps in
specialized languages™

&9M30bgd0ol gz0boE0ol LEAHMYIEHMES Mbs Fgo353IL 8999 Sb3gIGIoL:

1. 5096l 36905 s M HBOHMB39wymb gdugermBo®o HgR3M96E0s B3g305¢0DYdIE sGYTo;

2. 2965Lbgoml gl 36900 Lbgs (3699900Lg9b, HMIEgdoE 890degds MMMNOGHM3953306M9d o
04mb gOH»obgmmsb gbol LoliEgdsdo;

3. 1gdsbGH03MMHo M30L90900l YYDy, HMIEOl Jobg300 BFMYsE0dEIOS sbEHMbodool b
0535390000 3603369@MdOL 060 F9ds;

4. Bs0m5ygseodmlb 35390600 GHgMdobls s ™300 ,H90amdo s 9390amd“ 3HgMdobgdmsb
(63290 bb  BsfomBmgdos GHgMdobo s GHgMdobgdo GMAWwgdoz 59 GHIMB0boLysL Mol
BofoM0mgdo);

5. 9B396mL MH@D0gHO™MdS 30390:Mmb0do0oL, 303mbodoool, Lobmbodool, s6EHMBodool, sTs-
A9d0m0  860383b9mdol  doboFgool  Logombdo, MMIWgdoE Fgodwgds Foo  ImGOL
56LgdMd©L [Roldan-Vendrel, 2012:12].

GmO3 dgbogoerdo 3sblgbgm, ImEgdero BsdOMAol JoBsbos, F9amamszsHMmom JoGromneo
LoBgom GghMdobmemyool sbggfols s 2sb3005Mgd0L FHgdo, Mol Fggas© Mbs dgoddbsl
obogro LBz  0byeolv®-Jsmmmo  @gduozmbo, sdo@Gmd Fobsbdgfimbows  dogzshbos
39bLgbmom 3560 30m© 3mdol M93mT9bEs309d0 139305 0HYdIMEo Wgdbozmbols F9gJdbsliorsb
53538009300, HMIgdoE 3sb gobobows LEBs@osdo ,The processing of terms in dictionaries™

930095530900 139 305c0BGdMWo Wgdlogmbgdols 8gddbolomazol:

- @9dbozmbdo by s0mz5eolfobgdmmgl dmdbdsMgderol LysFoMHmgdgdo ©s dgoEog3wEaL
GO 3 30§OMB3g300eO, S939, LogHmMPgEbogPver GHgMdobydl;

- $9MI0bmEmyqdo s 13930 0BYdIMEo WJlolzMYMBIIO MBOM bIoGMOE RBodEMdGOZ0
9sLoom by ByEddn3s69wmdEBIL6 s 8dgdbmb oliobo 3mM3Mi8o, HMdgeoag GgMdobgdmsb
0535380609300 25005093930 gd5d0L olowgds Loxwmdaws Mbs 0di3gL;

- @9dbozmbgddo wuMm dgBHo dmbsggdo vbs oyml GghHdobgdol momdsby (dog. Lobowgdemm
24580093900, 35¢96@™doL 60dMgd0, LIMsMgdO);

- m96mzsb0 s FMZ9gbmzsbo  gdlozmbgddo gobsmgzgaolfobgdgmos 9bgdl BmMob
a®Lgdo (06EgH0baz0LEHWGO) 3oblbgeggdgdo;

- @9dbozmbdo &Hgmdobgdl dmeol sMLYdME0 sTMI0EIOMEGDds 9B SOfgMHmU;
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- 139309 0BgdMo alozmbo 9b(303M3gEOME s 3MaToE03MY 0BFMMBs300L Mbs
89039309V

- 29B05m@Pdgd0 Mbs s0gml 0bg, MM sh39bml  doMomso (3698900l  3mA3mbg6Egd0
[L’Homme, 2006:182].

35™doo godBHos ols, HmI ©9339 sOLGIMOL JoH Do LsBEZsM BHIMOTObMEMYOOL o6 339010
Boffoero, MLsg 9ILEMMHIIL Bgdmbligbgdmwo wgdlozmbgdo, MH@Iwgdos . MoB3M30L ©s 6.
0565350300l M9EOJE00MS J90M(399e0. 0Yd3s 98 gdlozmbgdl B3gb MBGOM LoEYyzsmgdol
LGoGMULL 8035603900m. B39bo sBGom, sboero wgdlozmbols s Gg®dobmemaool 894dbols gho-
900 BsFoOm Lsgombo Mol 49b3LsBWzOM™M 0bxgm®mTsizos, M®Igoi 935 Loergduozmbm
LEoG0590. B3960 G980m535H9099, MMT Laergdlo 3mbem LEs@0s Mbs dgoEoggl:

1) obyarolimé &g®aobl;

2) B®bLIOOGE0;

3) 9I00MPO0EOU;

4) F9630bol MstdsbU;

5) Ggm3obob g568563H7dgdl 06yl s JsMmmer 9bgdby;

6) G9M3obob g58mygbgdols bodmaL Hobswsowgdsdo obywmolm®ma;

7) B9c30bob 458myqbgdol 6odmaL Fobswaowgdsdo;

8) B9Mm30bolL 46593039900 2oTMbEbZs LYYMIMOL 96 BabsBol Laboo.

JoOmMs 53009, v B396 83589985390 Bgdmbligbgdyen gdliogmbl, sbogr Lsbmgsm
@9gbo3zmbdo  Logrgdbogzmbm  LEsG0s 8909y  06xMmOTo300L  Mbs  Tgo393waL:  BHgMIobols
249630 GHosl  (Agladargdgeros  0byeolv®m-0byoly®o  @gdlozmboEsb  49smatydbs); dol
Joe0mE  9330359bGL  (5OLgdMdOL FgBmb3935d0), GHJMT0bOL gsdmmgdsls M GH0dgEos ©s
5©0MB5315gd900L  258mygbgdom, o0bawolvymo gbol  3MEOIMLOL  godmygbgdsl, GHgMdobols
360036900md0L 0lEHMOoMIdL 0byol®abM3b 3mbGHJuET0; JsBormwo gbol  3MmM3mMLol
24580mygabgdsls  JoMmeo  BHgmdobgdol  458myabgdol  0ElE®moMgdol  dobbom, EHgMIobol
0BGM0MIdS J69B03MW0 259mbsbvyegdols Bsd sgdom (LYIMsMO, Bobs®o). s0lsbodbsz0s ol
B5dBH0, M 09300 LoBEZsm GHgMIobo JoMme 9bsdo XIORIOMO0 5O SOIYdMOL, sdoG™MT,
OmOE 339 3obgobowgm, Fomo  godmambgdols s  JeBome  9bsdo  ©sd330MYOOL
03090 Md5d0 oMFINbgds 5ol Im3gdmEro Imblghbgdol dmegsto dobsbo.

94399mm 9m3999os  Loergdlogzmbm bGs@0gdol ©sdv)dsgzgdol Bodmdgdo Bgdmbligbgdmwo
dmgols dobgzom. gobbowvmos dgdgao Lod®zsm  GgMdobgdo bsgogoEool, LsBegsm
99d96030L s LobB@Zsm BETsMNWOL oMYJO0IB: seamanship, heat exchanger, cargo insurance:

LoeE9gLo3MbM LESE0gdOL bodwdgdo:

I: Seamanship
["sl:manip]
BombbMdY, BOgomlbmds
Seamanship is the art of handling ships in all weather conditions. Seamanship is also the practical aspect
of working a ship.
BomUbmds s60L bgermagbgds, dstmm gqdo bgdobdoge sdobdo
D35mLbMmds 5GOL 3gdol ddsmdols 36odG03o sB3gdGo
His voyage was outstanding for his persistence and seamanship and in 1833 he was awarded the royal

premium of the Royal Geographical Society.
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You'll also learn how to live afloat safely, and tricks of seamanship to make life easier. There isn't time
to teach you to sail on

135MLMS OLEBHMMOZMIYGOO 5dMBYD, HMI BobozogEwgdo 093b9gb gurobms s L3sOLms BEGHMmMdOL
90bgbbo, Mo 30bozogwgdo Igfsdmmwaw Hmwgdmwo Bw30sb MM dmz0bgb 9 BLZsLmsb
Q5 L HID 03 5YOWSL, LOWSE WILIEG LobEPMdYL, 3530639 FmEgryeo BoMlbMds IMsfy39UL,
§o009L 93303GH¥IO0 S SvBMEo Lodmbgero bbgswslbgs 439Y69dd0 s Imz0BIE sGAMBA0G...

II: Heat exchanger
[hi:t] [tkst[ernds;]

00MRHIFZLWIO

Any item of equipment that serves the purpose of using one fluid to heat or cool another. A radiator
is a common example.

B9g00LdogMo IMFYMBOEIMdS, GMICOL EB0TEMMgds sMOL gMmo Lombol gsdmygbgds Lbgs
LoMbOL  2olomdMds© 9B JoLOAMOWGdIWsE. BmsE  b60dNTs  Fgodwgds  3sbzobowrmm
M5005GHMMO.

when exploiting them: local cooling, close to the heat pump or its heat exchanger, must be no faster
than heat can flow in from the surroundings.

21939, 2353095 MbY3900 MBdMYSTEIY0, MMTJdoi IMS30L QoToMm0wgdgo Lomboom
24M09ds dMo330 go3bgrrgdeo Bgmo, Moz MBOMHMB3gEYmal dMegz0ol 53dsggdolsl dob dogng
3°0005L s dg9yma LoFoMm 3gd3geo@ Mol dgbsmBMBIdSL.

Shell and tube stainless steel heat exchanger

III. Cargo insurance
[ka:gau] [1n'[v(a)rans]

G3060000l B3935

Insurance to protect the financial interest of the owner of the cargo in the event of a loss during
transportation.

B3935 50l B3060mM0L IREMIgEol BobBLMGO 0bEIMgLgdOL i35 08 Fgdmbggzolmagol,
0¥) 6599 050356013905 BHMBLSMMEH0MYOOL MM,

Lloyd's had decided to include Kuwait in their definition of the War Zone was especially unwelcome.
KOTC concluded that on their fleet of 23 vessels, repairs were cheaper than insurance and promptly
cancelled their London cover for the entire fleet. In the case of cargo insurance, the GCC states as a group

were particularly inventive, simply offering to replace outright any cargo lost due to the war.
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330600900L  ©3BM3935 00035 olobgdl  BHZ0MHmMGIOL  25sBoEZ0LLL, dolo Lo b
BofomdMm030 29650 Mgdol dadmbggzsdo dobo oMgdMEgdol  BsDBPMYdL. IBWZ93s

9tgd990L 3306000930l Mrmme3 Lobdgagomm, 51939 Lo3sgMHm s LEBZM GHMIBLIMOEHOMGOOLSL.

P39b0 sBMm0m, Loengdlozmbm LEGsGH0gdol ©sBwYdsgzgds s Fgalfoguawobmgols sbgmo Laboom
39000359905 35BMOL LEMIbEOL FME035305L, HMI 3900 obfogerml. GgMTobol 3mbEHgjuETo
UHmG0 259mygbgds 29550030090l dob LHm® 3524905l s sTsbLMZMGDL.

313365

B3960 dJ3gybol LEBMSGHIFOMWO s FJM3MEOGHOZNIM0 SYOWIEPYOSMIMOOL 2odm Lsbmzom
QM0  ghm-ghmo  1Ibodgzbgarmgsbglo IMA0s, GMYMOE J394bol  93mbmdozobmgol, sbgzg
Lodommzggenml 0d0x olsmzol LoghmsdmMobm s3smgBby.

LoBEZom GHYMTobmemaools sbzgfs s ©s9330Mds byl Fgufigmdl Lsbwzsm styols
2963000069051 8E0sbMdsTo s, d15939, oo Lbgoalbgzs FodsMmMEgdOl A9B30mMsMgOSL; gl
doewbg 36083690mz0600 LoBEZsM AL 139E305EXOLEJIOL 535090 MmO  EMbOL  sd5eEng-
00LOM3Z0Ls.

009356600, H™I LsbEZsm GHIMIobmE™aool B39 s 3963050905 by S0LEBML sbogn

Lobegom  0baEoly®-JsGmme  wgdiozmbdo, GmIwol dgoygbs 3sMowgeMs  dgodegds
2456bmGEogm©qU.

§0b58gdsMg  BsdMmMTTo  m3gdmEo  M3oeLsBMOoLo  FbmermE  M93MmIgbEs0ss  SF0EH™A
Bgdoldoge MBg35L vy 3MIGBBHIOL  ©0bEIMYGOo 139305 oLEBJdOLYE  LosBM3bydom
303009%0.

LINGUISTICS

WHY IT IS NECESSARY TO CREATE AND ADOPT GEORGIAN MARITIME
TERMINOLOGY

ANNA TENIESHVILI

Batumi State Maritime Academy

Today maritime field is an international field with different countries playing different roles in it. The main
function of our country is a transit as it has been connecting point between Europe and Asia during all its
history. At the same time Georgia being an important centre of maritime education can increase its role in
preparation of highly qualified seafarers.

Consequently, maritime education is a very important factor to ensure the role of Georgia on international
arena and also for development of country’s economy.

The issue of creation of maritime dictionary and of development of Georgian maritime terminology is
extremely important for development of maritime education in Georgia and for ensuring its decent place in the
international maritime field.

It is also very important to ensure coexistence of national terms and terms created by various methods or of
the terms that entered the language.
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Existing dictionaries are not perfect from the viewpoint of creation and adoption of terminology (Maritime
terminology dictionaries - English-Russian-Georgian dictionary by R. Richkov and Georgian-Russian and
Russian-Georgian dictionary by V. Baratashvili). Therefore it is necessary to define methods for creation and
development of Georgian maritime terminology.

One of the most important issues for implementation of this project is to organize a team that would comprise
specialists of maritime field (captains, mechanical engineers, and electrical engineers), philologists of the English
language, lexicographers, and philologists of the Georgian language and terminology specialists.

Such dictionary will increase motivation of Georgian students to study, will improve quality of educational
process and will help in creation of Georgian maritime terminology as for maritime education as well for other
maritime fields. It is necessary as Georgian is one of the most ancient languages of the world and nowadays
Georgia plays important role in international maritime field.

359my9b690mmo o@gMs@®s:

1. Cabre M. “Neology in specialized communication”, Terminology, 18:1 (2012)

L

Fernandez T. “Terminology and terminography for architecture and building construction”,
Terminology 15:1 (2009)

Humble J, Palacios G. “Neology and terminological dependency”, 18:1 (2012)

Le Serrec A. “Automating the compilation of specialized dictionaries”, Terminology, 16:1, 2010

L’Homme Marie Claude , The processing of terms in dictionaries”, Terminology 12:2 (2006)

A

Roldan-Vendrel M. “Emergent neologisms and lexical gaps in specialized languages”, Terminology,
18:1 (2012)
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IbSOIFICENIAHTBS

B3I6NL 36SRNBISG I LOLAGAZS LHSBILA()
(1356 33303030

8b#y-b 60302 896:d960320¢m0L 0bbBHOBHOL 9036302b0 8936090 02565036 2d9¢m0

9936 @-sBOO BIboL FoMImgdol 0530L90MMIdIODY 30MH3gWO 33060390900 3gMMY HMBBOL
Lobgaols 3538060 gds, dob BdOMITo — ,,Esbms 9ol Gglisbgd® (GMBgbo, 1844). 560l I3gEmds BIBOL
306053000 ©5 5M530MPI30MO MMEYdOoL, doMOL, 3060L5 s MoEb30L sBOJLMS Fglisbgd.

6. 350 1910 Fgeob godmEgdoyee B8O MAdo — ,396996H0 (WsBwE0) 9bol aMsdsBH03s JOgbBHMIsmooms
©5 @9dbogmbom® (oMo, 1910:41) dgaGwyerols s WsBMMOL 9bgdo© oymgzol 960d369wmgsb
Logdzwrs dobbgmaros Bdbs, 3gMdm@: Ymagsol ™Mogolgdmemo FosMdmgds, GMmIgwoi LEOWWos
"Ebems 998MMEobsm3zol; sbg3g, smMmOLEHOL FobLo3MMMIdMWO FoMdmgds wWsbwWGdo. JoMmsb Bdbol
©OMIO0 MO XFMRO© M0l FoMImEygbowo; 30639 x3Mndo 3003500 O™ — Sfidym s dolysb
BofomBmgdo 6sdgm MuOHMEo. Fgmeg XyMndos 3003560 OOM — 5mMoLEO s Jobash bsfomdmgdo
393006900000 s IYMA>O.

DobME (9920-sHMM) EOHM-30MMS s BMMIJOL MG JoMOMOE KAMNBI© FoMImy30096L
0Mb. BogMdsg5 330U ,FobmMOol 453003 @ 565¢0H0“ (Bodmdags, 1936:46).

3. ©9b690osl dobggom ,Hsbm@do BIbsms dobsfomgdols 3G0biodo Bf3Mm0393d0 030395, G5
JoOmmedo. bgMos odog LsTos. I bgMool doGomso 3Mogz0s offdym, II LgHools — FyzgBHowo*
(sbgaros, 2006:147).

Lo LgEosL odmymBlL sHNHTo 3. J9OGHMD0S (JoOGHMD0s, 2004:95). Bl FoMBmpgboeo 93l
dh3m03m0 MmMo Mogo: 1) dggeo 69 doM0moo (3gaMvwmsb boghomm) s 2) sbowro, doMHOMOI©
30 360390Bg ©ogMHEbMdoEo (1537900M03 WsBMMO) Af3003900.

§0obodgdsmg 6590MmIdo [omdmgoaqbo BIboL bs3zmamms LolEgdsl Lodxgol dg@yzgergdsdo
(@5b5Es IMbIMBOE0s MM039 LaMrol 39GY39¢gd0©sb). 393HY39gds JoMOMsEs© Job3l bmamGo
30m3s30l  BbMOO  BmE®IGOOL  FoMImgdsl. mwIEs 39M3IZIM0  0530LgdMMGdIO0  IRBEYdS
MO30ogdol 3080bsmgmdols 3HmEgldo.

3060L 5g30dLms LoLEgds LoOBdo sbg HoMIMY300YJdS

L1R09dBHvIM0 30M0L JsM3gMgdo

ab. 6. 36. .
10,3, 4,3,08 -o»
ITo -
11 6, b, ) — 56, —qb
033G vHo 3o6Hol 6086900
ab. 6. 396, 6.
19,9, 9,3, 5B, b, o
Iy b, 9, »
111 0 56, gb

“Transactions” of the Adjara AR Regional Scientific Centre of the Georgian National Academy of Sciences, vol. — 5, 2019
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360l Mol 565¢r0BOLIL FoLEMZ5EOLHODbYdJ0s 0l FMMRMBbMEWMAO0MMO 356MmbBMBogMadgdo
Q9 (33¢0¢989%0, Mo3 33bJds 306M0L 5530gdlgdMSL s353d0Mgd00).

S — 60dsbo 0356ygds BIboLobol dmdgzbm s BImM3zbgdol fobs 3mBoEosdo: wmodog (<m3zodogy)
»393930090%  QOPXMbO  (<E®ZIX™bO)  ,@37)d9bY",  EMMb3YBRB  (<E™3Mb396sBR),
»3935390900690“ (Lstg30, 2015:491).

3-U 33096ms §ob 965330 gds d-(0300g3 ,3boMds3%), B— gbogzgds 4oy 53830609Gms ob (Fomotg
»3500093), 3-965(330gd5 93390900 §ob (3¢ebvay ,33gb“) s 8- 9bsE3Wgds 3b30MHOLA0YMMS fob.

bdbol 030w gdoL 35M150yTsd0 Bdg dgodwgds Mo Labom 0yml HoMmdmygbowo: BoM@H030 s
MO0 3v9d9900.

JoMGH030 5dq9d0 993Y39wgdsdo dgoMgdom dEoMgs: 0doML ,dgMol®, 0dmbl ,0056L%, oboMl
»035053L%, 03goMb ,,EHOMOL.

Mo B19dggd0 993Y39wgdsdo Mgds@ Mo Lrygodlgdomss Fomdmppgbowo: Fo®-vg-l ,FoOL",
Ab-m193-b ,,BgbL*, MmfoM-sg3-b ,,0839690L°, 04-0g3-U ,,0390090L, 04, ymM-G-b ,,43oMHMOL®, 0Boe0d-9%3-b
»09985000L°.

WsBMOdo sfjdgml gdol dofoMImgdger Lgodlos JOMY35M0 Mbogozsos dmbEs s 3 ybom
3905¢)bs —Md/~xg3, —59/-5g3 by@oduo.

Lo®xgol 39393990530 Mo Lwygodugdol («M-m3-9m-b ,90906905%, 60-0-96-b ,,d05J3L" Mm@ 3Im-0-
96-b ,,0L360L, GHYMOEEOL* ZsMoErgEmEo ™ozl 0hgbl Mf-md-93-b, 6o-6-953-b, ME3IM-0-983-U o
5093500 3560056500 (89903080, 2001:75). gbg 00, =96 9950390 BIBOL 5RO —983 0FgOb, Mg 0 —96
999963 0L BMBJ300L dBIGdOLY, S 5§9b 25dMIEObsty, Mgdol (-9%3) 60Tbs A5SsBMOBIBOL
3900930 MBS 0gmb (JoMHos, 2014:71).

bB09gdEOLS S MdOYJBHOL dMIMB3s ITMI0IBME0s BIBOL FoMSTIZEIMBI-A5MIYZMBILS OO
OMDBY. 993Y390gd5d0 o6s3535¢0 DabOL J399gdMY yzgams 3F3M03Ls s byMosdo InmbOHMdOM
06b35805, 30603000 5B — Labgamdomdo.

239053535¢0 BIBsms 306H39e0 LYMOOL BMMHT>0 MZEOEGOOL 3565 0T
sfhogm
ab. 6.
3-Fo—mg3 0sb 0o 3096 dg b (00)
Fo—ma3 Lob o0s §96 996 9oL (0g0)
Fo6—mx3-b 9999 05 FgOb ol (0356) AsL (0g0)

a6. 6.
3 —3o0—mx3-0  BJob oo 3096m B396 9oL (0p0)
For—mn-  0J356 0o 9o mg396 dsL (0g0)
FoOr—mxn-96  gbogxgd oo 9696 obobo (Bomds) Bob (00)
930090

093939 0ob 6533m0L Lofomdmgdws sfagml gmdgl 9ds@gds ©-U IYMH¥GOIMEIO 35M05BEHO &
1o3M3M00. G- IgHBMIMdSTo 1gdoGwIMo bLrBoduo —oi FoMmTMYIBOWOos — 53 356H0BEH0M: bmd3oc—
553-U/6mF306-53-F1 (Jo60s... 2015:435).

0Y3939wol I s II 3060L mMLegy Moabgzdo dmemdo sgMHm30L MRwbdsgom —o (sbgwos,
2006:148). bydogdEmeo III 3060l 6odsbos —.

ab. 6.

3-Fo6—mm—-Go b os  3hgMo 8g dsb (00)

FoO—ma3-3-0 Lobos  §gMo Tgb dsb (0go)
FoO—9n-B—m 90md 0o Mo ol (0856) 5L (0y0)
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LINGUISTICS

THE PARADIGMATIC SYSTEM OF THE VERB IN SARPIAN

OMAR MEMISHISHI

Research fellow at the Niko Berdzenishvili Institute at the BSU

The row system in Sarpian dialect follows the Khopa one in the formation of verb forms. However, some
peculiarities emerge in the process of verb conjugation.

When analyzing the form of a verb, one must take into account the morphological regularities and changes
that occur with a personal affixes.

The verb root may be represented in two ways in the paradigm of the verb conjugation: simple and
complicated. Simple stems are relatively small in speech, and complex stems are realized by thematic suffixes.

The declension of subject and object in speech depends on the transitivity and intransitivity and tense of the
verb; the subject of the transitive verb is the narrative case in every row and series, and the direct object — in
nominative case. The cases of the subject and object of intransitive verbs are nominative and dative.
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QUESTION STRUCTURES IN MEDIA LANGUAGE

NINO TSIKLAURI

The core of every communication act is a sentence. At the same time, the possibilities of question

structures are quite diverse.

This article discusses the various possibilities and features of question modality in relation with the
publicist style; In particular , it focuses on its nuances and functional-semantic types.
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PHRASEOLOGISMS ACCORDING TO STORIES OF MADATOV CIRCLE BY

AKA MORCHILADZE

TATIA TSETSKHLADZE

Batumi Shota Rustaveli State University, Student of doctoral studies, Linguistics

Discourse of post-modernism is quiet complicated lingvo-culturological process. Despite general qualities,
the writer creates the world icon in art discourse in which his life, self-expression and mass precision discourse

are untied.

In discourse of Stories of Madatov Circle by Aka Morhciladze special place takes speech style Phraseologisms,
it creates new units, which are not fixed in any dictionaries. This increases expression and they can be
introduced in language and become the source of enriching a language.

Several Phraseologisms belong to specially writer they are individual and created by author: taking a tea-pot
in head, warming heart, he has a woodpecker in ear, cannot create any taste in his mouth.

Aka Morchiladze as a post-modernist writer changes main components of well-known Georgian
Phraseologisms: to stick one’s nose in (comparison: to stick one’s head), he has a corvus in pocket (comparison:

he has a mouse);

The sample of spreading is to hold with two ears (comparison: to hold one’s ear).

Changing a component is added by hyperbolization: to hold on one’s boots (comparison: not to care).

Hence, the author has given a very interesting discourse in Stories of Madatov Circle by reading it ones
more, modification, conferring additional semantic and stylistic details, new context and creation of new units.
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LINGUISTICS

ON SOME NAMES OF FAMILY TREES IN AJARA
TEMUR AVALIANI, EKATERINE BARAMIDZE

Batumi Shota Rustaveli State University

Branch-surname is spread almost in all the regions of Georgia, especially in mountains. The surnames which
are spread in Zemo Adjara are mainly divided into the branches which are derivate by the addition of the
Turkish word “-oghl” and it is existed in the memory of population, so why they are different from other branch-
surnames spread in another regions but their functional load is not changing by this. We come across another
kind of branch-surnames too. In a work the question is discussed according to the base of information analyses
fixed in the collective memory of some representatives of surnames and resulted of survey conducted by the
authors.
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