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Abstract. he Dambalkhatcho is the most important traditional milk product for Georgia, which distinguishes
with unique qualitative and organoleptic properties and these properties have only Georgian product.

Today the Dambalkhatcho is made in small farming farms and consequently, we will not have a thoroughly
studied product in the market. To get a high quality product there is important to study organoleptic, biochemical
and microbiological characteristics of the traditional lactic acid of product thus to avoid falsification and protect food
safety standards.

The current biochemical transformations in the process of ripening of the Dambalkhatcho are discussed in the
article.

Taking into account the chemical composition and technological properties of the Dambalkhatcho, combination
of traditional and modern methods increases the biological value of finished product and expands the assortment of

product, providing with rich organoleptic and useful properties for health as well.

Key words: Dairy products; importance of local production; promotion of local industries.
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COTPYAHUK I[eHTPa 3aI[UTHI

E-mail: makaO5guguchia@gmail.com

AnHoTaua. BaxHefmnM TPagWIMOHHBIM MOJIOYHBIM NPOAYKTOM ['pysum sBisfercsa nambanxado, KOTOPBIH
OTJINYaeTCs HEIIOBTOPMMBIMYU KAYECTBEHHBIMY U OPTaHOIEITUIECKUMI XapaKTePUCTUKAMI, XaPAKTEePHBIMU TOJIBKO
IJISL TPY3UHCKOTO IIPOAYKTA.

ITo ceit menp mambanxado MIPOM3BOLUTCS B HEOONBLIMX (GEepPMEPCKUX XO3SICTBaX, CIeLOBATENBHO, TIIATEIBHO
M3Y4YEeHHOIO IIPOLYKTa Ha peiHKeHe nMeeTcsa.OpraHoentuyeckoe, GHOXUMIYECKOe M MUKPOOHOIOTYeCcKOe UCCIe-
JOBaHME Tpa,I[I/ILH/IOHHOI‘O KHCJIOMOJIO‘IHOI‘OHPO,Z[YKTH O4Y€Hb BaAXHO [OJId HOJIy‘IeHI/IH BBICOKOKA4YeCTBEHHOT'O HPO—
IyKTa, IpeLoTBpaleHus GaascuGuKauuy U cOOII0NeH s HOPM 6e30IIaCHOCTH MTUIIEBOTO IPOLYKTA.

B craTpe paccMarpuBaroTCs GHOXMMHMYECKHE IIPeoOpa3OBaHUs, IIPOUCXOIAIIHE B MPOLECCE CO3PEBAHUA HaM-
Gasxayvo.

C y4eToM XMMHUYECKOTO COCTaBa U TEXHOJIOTNIECKUX CBOMCTB AaMbaixadyo, COYeTaHHe TPAAUIMOHHBIX METOLOB
C COBpeMeHHLIM, O6YC.TIHBJII/IBaeT IIOBBILIEHNWE 6I/IOJIOFI/I‘IeCKOI>‘I IEHHOCTH T'OTOBOTO r[pozgyKTa, pacmeHeT aCCOpTI/I—

MEHT IIPOAYKTOB M IPHAAET Goratslie OPTaHOJIEIITUYECKNE U ITOJIE3HbIC AJIA 3M0POBbI CBOMCTBa.

KJIIO‘IeBBIe CJIOBA: BAXXHOCTH MECTHOTO IIDOUW3BOJACTBA; IPOABUXKEHNE MECTHOIO IIPOU3BOJICTBA; MOJIOYHBIT

TIPOJYKT.
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Abstract. A “Smart City” concept is the concept of integration, systemic modeling and control, when the city is
considered as a single dynamic unity of the processes occurring in it. This kind of method requires creating such
technology and information systems, which will automatically gather information about the processes occurring in
the city, analyze and synthesize the alternative decisions to manage the city.

We developed an integrated software package of web platform, which allows the users to register and process the
parameters typical to the city objects and the processes taking place in the city by using systemic mathematical and
software “tools”. The basic functional modules of the web platform are: 1. The module of mathematical modeling to
show spatial and time processes occurring in the city; 2. The module of mathematical and software “tools” to analyze
and control the processes taking place in the city; 3. The module to form and manage alternative decisions, and 4.
The module to provide the expertise of decisions reached. The present paper gives the analysis of the basic
mathematical methods and algorithms, which are the basis for common web platform “tools” and gives the expansion
of g-analysis method of the algebraic topology by introducing implicit sets, what, in developing the alternative
options of decisions, allows considering the minor parameters, which are usually ignored in the classical theory. Such
an approach is very important to predict and avoid catastrophic situations. The paper gives an example illustrating

the proposed method.

Key words: Fuzzy sets; modeling; Q-analysis; smart city; web platform.
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I/IHCTPYMeHTI:I MaTE€MaTHIE€CKOT'O MOAYJIA HHTeI‘PHPOBaHHOﬁ Be6—1'IJIaT(1)0PMI)I

Mepab AxoGazse VHTepAuCIMIIMHAPHEIN JenapTaMeHT, [PysMHCKHI TeXHUYeCKUH YHHBEpPCHTET,
I'pysus, 0160, Téwnucu, yia. M. Kocrasa, 77
E-mail: meakhobadze@yahoo.com

Maiia Jlonuzze VIHTepauCUMIIINHADHEIN JenapTaMeHT, [py3SHMHCKMI TeXHWYeCKHII YHHMBEPCHUTET,
I'pysus, 0160, T6unucu, yx. M. Kocrasa, 77

E-mail: majadolidze66@gmail.com

PeriensenTsr:
E. Kypnxamua, npodeccop dakynsrera nHGOPMATUKK U CUCTeM yipaBieHus, ['TY
E-mail: kurcxalia.elguja@gmail.com
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Amnnoranuda. Konnemnus «YMHOTI'O TOPOZia» - 3TO KOHLEIIWA UHTETPAIlUM, CHCTEMHOI'O MOZEIMPOBAHNA 1 YIIPaB-
JIeHUs, B KOTOPOY TOPOJZ, PacCMaTpPHBAeTCS KaK efUHOe JUHAMHYECKOe eAMHCTBO IIPOUCXOAAMINX B HEM IIPOI[ECCOB.
Tomo6HsIit mogx0x TpeGyeT CO3MAHMS TAKUX TEXHOJIOTHUH M MH(POPMAI[MOHHBIX CUCTEM, KOTOPbIe B aBTOMAaTHY€CKOM
pexume cobepyT uH(MOPMAIMIO O INPOHCXOAIMX B TOpOJe IIPOLeccaX, IIPOAHAMUBUPYIOT K CHHTE3UPYIOT
JIbT€PHATUBHBIE BapUAHTHl IPUHATHH pelleHWil O IpaBleHMH ropoja. Hamm paspaboTaH HHTETpUPOBAaHHBIN
IIPOrpaMMHBII TaKeT Be6-TIaT(OPMbI, KOTOPBII II03BOJIAET MOIb30BATEIAM 06pabaThIBaTh U BECTH yUeT CUCTEMHbBIMH,
MaTeMaTUYeCKIMU ¥ IIPOrPAaMMHBIMU «HHCTPYMEHTAMI» XapaKTepPHbBIX IIapaMeTPOB OOBEKTOB IOPOZA, IIPOLECCOB,
TIPOUCXOZSANINX B TOPOJIE.

OcHoBHBIME (QYHKIIMOHATHHFIME MOLY/IIMU BeO-11aThopMsl aBiafioTcsa: 1. Mozgyib MaTeMaTHIecKOro MOJeIn-
POBaHUS AJIA OTPRXEHUS TEKyUINX IIPOCTPAaHCTBEHHO-BPEMEHHBIX IIPOLIECCOB B ropoge. 2. MaremaTudeckuil u
IIPOTPaMMHBIN MOZYJIb «MHCTPYMEHTOB» [JIs aHAIM3a U YIIPaBIeHUS TEKYIUUMH IIpolieccaMu B ropoge. 3. Moznyis
AJIA q)OpMI/IpOBaHI/IH AJIBTE€PHATUBHBIX pe]lIeHI/Iﬁ ¥ X DKCII€PTHU3BI. 4. MOI[YJIB OKCIIEPTHU3BI IIPUHATBIX pel[[eHI/Iﬁ.

B crarse IIpeaCTaBI€H aHA/JIM3 OCHOBHBIX MATE€MATUYECKHX METOAZOB M aJITOPUTMOB, COCTABIAIOLINX OCHOBy
«MHCTPYMEHTOB» eIuHON BeG-TwiaTdopMsl. MeToz q-aHanu3a aare6paniecKoil TOIOJOTUU OBLI PAaCIIMpPEH 3a CYeT
BBeJIeHUS HEYEeTKUX MHOXXECTB, UTO II03BOJIIET HAM YIUTHIBATH JakKe MaJble IIapaMeTphl, KOTOpP5le UTHOPHPYIOTCS B

KJIaCCUYeCKOM TeOpUHu IIpu pa3pa60TKe AJIbTE€PHATUBHBIX BAPUAHTOB.

KirrogeBbie ci10Ba: BeG-1raThopma; MoZeInpOBaHNe; HeYeTKIe MHOXKECTBA; YMHBI ropos; Q-aHamms.
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Beds - 9% 5 ggdqbE 0, 898mzwols doxo- 2.
2. Lo3zOEOMO P39O056930L (FogbodmTol Mm3gMs-
300m) 3M9. 9903536 10 Goan@BHEL: Bmds - 3x 3
9e9396¢)0, 399mgeol doxo - 2.
3. bLEOHMELEdIMWo M. Fgoi3eglb 10 godmdsgo
9gd963L (3sbgdol Mogbgol Jgladsdolo
9m390ve 00m;306590).

4. 5J&035300b softmax 1wbd30s.

:5x5,2 33,2 i _|:| softmax_
28x28

12x12x10 5x5x10 10x1 10x1

byyé. 7. ghondcmosbo 3mbgmeuzom®o Jugewol bE®Huddm®s

J399m0o dm@sbowos bgo®mbmwo Jugerol dmgg-
3o 5MJo@gd@GOol sofigms (wob@Gobao 1) s
Lfogangdol dgommol 356M539¢Mm9d0 (wob@obyo 2)
prototxt g3mMIoBdo, MMIgElsg 094gbgdl dodwrom-
og3o Caffe [14].
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name:
"SimpleCNN" layer {
name: "mnist" type:
"ImageData" top:
"data"
top: "label"
include {
phase: TRAIN
}
transform_param { scale:
0.00390625
}
image_data_param {
source: "mnist_dataset/train.lst"
new_width: 28
new_height: 28
batch_size: 100

root_folder: "mnist_dataset/train/"

phase: TEST
}
transform_param { scale:
0.00390625
}
image_data_param {
source: "mnist_dataset/t10k.Ist"
new_width: 28
new_height: 28
batch_size: 100

root_folder: "mnist_dataset/t10k/"

}

layer {
name: "conv"
type:

bottom: "data"

"Convolution"

top: "conv'

} convolution _param {

} num_output: 10

layer { kernel_size: 5
name: "mnist" type: stride: 2

"ImageData" top: weight_filler {

"data" type: "gaussian"
top: "label" std: 0.01

include { }
} }

} }

layer { layer {
name: "pool” name: "loss"

type: "Pooling"
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bottom: "conv" top: type: "SoftmaxWithLoss"
"pool” bottom: "ip"
pooling_param { bottom: "label"
pool: MAX top: "loss"
kernel_size: 3 }
stride: 2 layer {
} name: "accuracy"
} type: "Accuracy"
layer { name: bottom: "ip" bottom:
"ip" "label" top: "accuracy”
type: "InnerProduct” include {
bottom: "pool” phase: TEST
top: "ip" }
inner_product_param { }
num_output: 10

@obLE06a0 1. 3mbgmemzon®o Jugeol sMJoBaddmmob sefig®s Caffe dBodwomog30L 3s8mygbgdoo

net:"mnist_cnn.prototxt"
test_iter: 100

test_interval: 500

base_lr: 0.01

momentum: 0.9

weight_decay:0.0005

Ir_policy: "inv"
gamma: 0.0001

power: 0.75

display: 100

max_iter: 10000

snapshot: 5000

snapshot_prefix: "mnist_cnn/mnist_cnn"

solver_mode: CPU

@oliBobyo 2. 3mbgmwyaor®o Jugwols bfsgwgdol 356s99BMd0o
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d9-3 gbGowdo dmigdwueos bgwbsfgho 3oxmg-

0oL 3eoboy035300L LoBHYLEHOL I60TZz69EXMdYdO Tm-

Boggdos MNIST  3690mwbg. obobo domgdyeos

0bgmo Jugerol ysdmygbgdom, Mmdgwog gglodsdgds

@MyoLE03YO MHaMILoSL s JMHMIM0SE 3mbgmeny-
3096 Juganb.

gbeowo 3

dmbszgdms MNIST 360939y bgabsfig®o
3083Mgd0L 3000ll0gz03s300L 99900

dgmmo Lo, %
WMP03OO GJAMILOS 90.6
960IH0s6o 97.6
30bgngog®o Jugero

8. 3mbgmemzomo Jugengdol sagdol 3Gobiodgdo
3ob30bomm 3mbgmwsom®mo Jugargdol s9d0b

Bmp0gMmo 30063030 (M93¢mdgbs3os).

1. 8g0sgsemo dmbsizgdgdol Fobslfsmo ©sdwdsggdols
296bMME0gEgds. LofzOmbgmo Bmbsiggdgdol fo-
Bobfoo @©3mBsgqds 3mbgmerz0mMo  Jugwrol
989dEHOMdOLs s Lagwgdol  36Hm39cmob
5BJo6300L Lodroegdsls 0denggs. Fobaolffs®o ©o-
08539008 BH03MM0  Boddoomos  Lafzhmbgwo
LoIMH3OL Yz9ws godmbsbmeadom dowgdwero
L53w95¢M A5FMLObEgdOL godmIangds.

2. Jugemols FomBmagbsdo «gofidm yggwol» asBgbols
56M0gds, gsblsgmmMgdom Lsfigol 1gbgddo. Jug-
@ob 5MJoGHIJGHIOOL 53900Lsl sHBOMO 5J3b mogo-
56 930300Mmm 0bx3MmMIsgo0olL 9JuEHMYBsEGO
09310035, Bmyo 09dmbggzsdo  FoMdmagbol
2396%Bmdowgds Mbs 330MHEIdMEIL sbEIms-
Bmdom 890535000 8mbo3gdg00sb Jugarol qodm-
bolgEgEsdY, gug 030 0bgmo FoMImpyqbols do-
©9059009, ®MIG0E 35dM0Yygbgds s8m3560L sdm-

ISSN 1512-0996
www.shromebi.gtu.ge

Loblbgs. FoMdmagbol 3ob%Bmdoads odenggs
06g3mMs30mo  3mbBHIBEOL dosbermgdoo dg-
939L9dsL [8].

. 0O 356%mIoErgdol 3mbzmemizom®o ggbgdols

B5Bo3gmgdol gsbbmMEogmads vgmem 930y 3sb-
bmdogdol 3mbgmemzosms Lkgzom [8,9]. ©o-
@O0 (5x5,7x7 @5 «xOH™ JgBo) 356Dmdowgdol
RBOWGHMIOOL 259mygbgds MRGMm 9@ dgbmdgw
Loabocwls GOl sdM30IOgdsBy bgerol
©53go0b b8 gdsl 0deg3s, Boa®ed godmmg-
@womo bobGHdolb MZoWbsBOHOLOo  dZ30MOELO-
9090 M3gMo30s 9900¢gds 0gmb. sdol domby-
0535 85050 gbBMB0gdol BoEGHMOL 4s0m-
ggbgds 8900 gds ©3094356MmmM MBOHM EIBIWO
296DMmI0gdol o EHMYOol d0dEIIMMBOM do-
0my9bgds9¢g. LY, ToRoOMOE, JMb3zMEY300
5x5 gow@®oo d90dwgds 9903350 ml mMo dod-
©I36OMd0MO 3mbzmEwEoom 3x3 Bmdol gogn-
A®g000m (L. 8).

JmBgecraans 5x5

Jbgnegoens 3x3

L. 8. 3mb3mEvy300L BowEMom 5x5 Bboggwgds

®60 30900303000 JMbgmmyy3000
3% 3 Bmdol omEHMgdom

50 ML bgds Jugmwol 53m®IoMmYds 3561609¢-

900l 6530gd0 Hogbgzom, Top®med 00s39 Bmdols dg-
Lob3EPg00 s Fodmbsligengerol LoW®MAom.

dm@obowo 859w0m0sh dgodwmagds dmy3z9h39-

Beals, @I 3mbgmEvog9d0 3x3 BmAsDy bozwrgdo
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00M™M39000 MLMYGOEIMs. Lobsdzowgdo 30 gl sbg
56 5G0b.

30b3mmEos 3x3 30M™M300 Jgodegds go0ds-
@mb 2x2 96 3x1 s 1x3 Dmdgdol mMo Jmbgm-
@300 30093MIMdS©, BogMsd sLgoo Mm39gMoo0l
Bo@GogdoLsl 3mMygds 356599 BHM™Ms s BoliodoMmgdgen
2399mmgmsms Mogbgzol dobggom M sl olgmo
96003690 m3560, Hmame3 fobs dsgsewomdo.

3bo©os, MHMI  3mbgmermizos Mxm  dBoOHM30M
3900¢gds  ©304356mm 3mbgmmvygosms Mx1 s
Ixm §y30@olb  250mygbgdsdg, BogMsd 3Mod@ogzs
9h39690L, MM OO 2o6BMIoEwgdol Jugeol s-
Mg 090Dy obYMo  FoMmEslobzol  godmygbgds
90595399 BH1M00. 59 OML Lodwsem (12-sb 20-3¢Y)
2396BMmBoEqdol 60dsbms Gv35%Hg 500 543L Lsfo-

65000093 989OL [8].

17+17%640

convolution

17x17%320

pooling

20

. .

5

-
2

n

- -
2 2

4. 1o3MmE0mO 53935305 MBS BHIMOIOMPIL RO
3050 356%Bmdoegdol 60dsbos 9398000 o-
90mm30mo LML Fgled30MmYdMsE. JMb-
3099300L 4956bMME0gEgd0L fob dgodangds dg0-
3OOl 899535¢00 §oMmBm©ygbol Bmds gmzgen-
33960 339600 939dG0L o9 [8]. Hgscobgds
bogds  LOgOEOMO  A39MHM0s6gd0L  (pooling) o6
inception-dmwyegdol 99dm@Esbom (bw. 9). aoq6-
0056300L 3965300l godmygbgds Fgdsgzowo Mol
90056 (bwyd. 9, ToMzbgbs OsYMDs) 0f393L 0b-
5mMOIS300L ©935Mmy35L Lahgolo Fomdmepaqbol dg-
Lobgd, Gog 993939 gdl «gofMMm ggeol» sOLYdM-
05bg Jugdo. 3mb3mE00L  AsbbmME0gmgds
L6900 296Bg3000MBOL 30MHMdGdT0 (LLye. 9, Doty -
3965 ©0oa®53s) FotBmddbol @sdmmgzgmom Lom-

YL

17+17+640

pooling

lution

by 9. 6085605 B30l 356%BmBowgdol 899306M980L MmMo sedIMBsGommo o
(B995g5¢00 Gr30L Bmds 35 x 35 x 320, 358mBs35¢m0 G930l Bemds 17 x17 x 640) [8]

inception-dmwyerol  dgdm@oboo  (Lwyd. 10)
™mM039 99mEoBoL 4900FMs bmMEogergds. dm-
Yol 458mbsbgargebg bogds 0d 6odbgdols
30b3589bs30s, HMAgdoi domgdwos bodsboms
Lofigolo 30 OO MRIZ30MMBOL S0MMIYO-
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4o (9.0. BoEgdwos 306330900l A0BM3-
@obosl) s 930l B53egdo FoMHBg300MBdOL O™
929099c00 6036700 (HMIGdOE F0LGdII0s Logm-
3OO 30900056900l 9IR).
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Jugeools Loe®mdols s Logsbol sdoEsbligds.
Jbgeol Mm3E0dsg@o AFsMINGdEMO™ds dg0d-
@gds ogmb dorfigrwo ymggew 3mbzmwwygon®
09Bg FowGHMIOOL Mom©IbmdOL s Jugerol
LoE®IOL VSEIBLYdOL Fbom. Jugeol boys-
Bobs o LOEMTOL QoYIxMdJLYdsd 9g0dergds bg-
@0 99090l Rmm Jorsgro bs®olbol Jugwgdol
99gabsb. o8 M3GH0ToMH0 QoI mdglbgds
05806 990d¢gds 0yml dowfgmwo, MmEs MmO03Y
356589GM0 356059 Mo 0bBMEYdHs [8].

Filter Concat
3x%3 AN
stride 2
|
3x3 3x3
stride 1 stride 2 N\
i i .
1x1 11 ool
xh X stride 2
HHH.\,‘_ -,f’__/—
Base

by, 10. inception-0mevmeol Bemaswo bEmddn®s [8]

A5Mgds Jugeols 3s65369¢ MHEsEdIvE
dmgms BsbsEamgds 3mbgzmemmaommo dMggdom
69d0Ld0gMm0 BMBolL gs9mlsbyemgdgdmsb dmBsm-
3ol dgLsdemgdemdols MmbEHmbagmlisgmas [11].
LEOHYYEOEBdIMEo TOOL Tglsgergers@  Jmbgm-
©@30996000 608sbms 898350 ¢ xWxh bmdol
3oL 800500 99dmmsgsbgdwos dm3gdmero
GHn30L ¢ xWxh Bbmdol dJmbg €, gowEH®olb yo-

demyqbgds. ggas doomgds bodsbors ¢, x1x1

396Dmdogdol 39d@GHMM0. 35653gBHMM MoMOY-
Bmdol 999306900L oMo LMYEoEdIeE Mg
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99(33000LSL, LYo FoModdbs Jugarol Tglislig-
gbHg bbgoslibgs Bmdol 9gdsgow dmbso3gdgd-
056 3985000l Lodogdsls 0dwggzs, M3 BoM-
0OME 35000Ygbgds IM35wo 3OHMd9dol (396-
dmq, m309JGHgool ©9EgJGH0Mgd0LS s 1BabEo-
39960 1bgadgbEHoEOOL 59M(3560L) Q0O FMOLLL. Qob-
30b0wmo 855w omo (bwe. 11). sgdzsm, MHmI
090905 3o8mbsbuangdoms 3erobogo3sgool sdm-
3969, Jugeol Fglsbigzarge®y doghmgds godlbo-
900 HBmIob LYH00, Fodmboligerguwbg bog-
05 030L YBHYMOMBIMS 39JBHMMOL FmMI0MmD,
Omd 9905350  godmlsbmemgds 8093903690
30slgd0Eb  mommgmel  [11]. GabBoMgdol
90239 89333°wmo dmggdye Jugwdo LEY-
@HEBIYo IOYgB0 3Mbzngorco gbgdoo,
bore gbobgergerdg dogsfimwmo gghm oo
2390693000md0L  25dmbobmegds. 95806 Jugerol
g4m39wwo dOHob 2obHmTowgds ©sdMm30EIOIEO

96 6oL Jq0s35¢0 dmbs399900L BMIsDbY, begrm

23590bSLZEgEDBY BHYMIOMOIMS JOMO 339G M-

6oL boggws bgds 39dGHmOms dmgwo 36Mg-
0oL BMOHIOMYDS. 35Tz 39dBHMMMS Brom-

©9bmds>  3M30EIBNOs  3MB3ME 3OO0
RoWGHMIO0L Iglodem 2obeoagdsms MoEbgby
Jugolb 3060390 IHoLsmzoL. S9M0YSE, 9MS-
3bs0 Losbom, bEgds «@mEHdYbswo FsbxOOL»
(sliding window) dgomm@ol ©95¢r0Bgds. 59 gobx-
oL Bmds Jgglododgds Jugerol Tgbsligergerols
Bmdob. 1bTsbBHo3MMo bYRdgbGoool sdmEsbol
23905 FM0Ll IEYMTMJMBdS MBOM OO0, 30-
650056 59930090 0s Fo8mbsligengeols dslsdds-
000705 LHyobo godmbobmegdol Bmdsdwy.
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“tabby cat”
: = o g
% 6 220N 500730 o
%t

convolutionalization

| tabby cat heatmap

|
o -

©_ 00 .00
5° 20%30%3a®

byye. 11. 3¢05508035300b 53mE3600s6 YEIJEHOMIOOL 5mE65BY 350slgws LMEsEBIME
Aegms Bsbsaamgdom 3mbgmmesommo dtHggdoom [11]

9. 0m@gmol EIaMdEsEool 3GMdmds. GDIs
6o@bgbo Jugergdo
063> ByoMHmbmwo Jugmgdol Lsgargdols 36Hm-

3930 890dgds BIOMME (36MmdOO IZHssEOOL
365mB¢m9ds 30bowmm. 0o 999765065 3e0bgds:
Jugeol LoEMIoL PoHBOEOLLL bEgds LoBMLEOL
39X9M90> ©d F98gy 030 LB 30OIdS (©JY-
65©0M9dL). 9m (3990 3OMdMIBs 56 GOl dmEg-
ol bgdydhe@ Lfjsgergdol 8gwgao @ 8¢9
0000 369900L @bl B0gysgzsmo Hzbmbol dgzm-
90l 30093 VBO™ o 3608369 mdIWY. Lfsgwy-
B0l LOBNLAOL YYMOEI30S BoOMPL  0dsby,
™3 43900 WOs MEIEO JOMBIOMI® SOIOWH 5O
980m6HBogds m3EH080Ds30sl 0ol godm, Mmd Bbgds
3M50096@gd0L bHGMSg0 doerggs (vanishing gradient
problem) Jugerol 8906HbgdEro B0dsMI0EIGdOOD
3930 s §mbgdol 3mMgdiool 3GmEgldo.

@G35 bsBgbo Jbgergdo (Deep residual Networks)
3900BbMwos  ©IAMOI300L 3MIMBdMITOL QoEILOF-
90. B33 08 HZ3gdOLY, HMI Jugwrol g3gbos-
05 35033971000 1565008 YI3MMdS 30M306M SHbL
LodsBm sLob3z0ol 53MHMJL0TE0sL, M3, GMI gu
1396900 9bgbL 656Bgbo sbsbz0l s3MMJLoTs305L.
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077 RO LodIBM SbEBZs 5B TBYdS -
3o H(X), 85806 g9bgdols dmggdnmo 3Ggdmo-
Lomgol doowgds, MM 396gd0L s3MmJlodsos bgds

F(X)=H (X)—x sLsbgoo, beame bsdsbem sbabgs 9g00-
@gds FoMmdmgayobmm F(X)+X gm®doo, Gog 60d-
B3l 60Tsbms 13990l F9309dsl ymggero gargdgb@ol
00bg300. 331056, HMI Bsdbgbo slisbgzol m3Eodo-
D305 LEdIBM sLObZOL M3E0T0D305DY YFBOMHM 5Z0-
@09, 30650056 ORIMI6306MgdOLLL SLgmO BYbE00L
365009630 96 MmOl by, M300MMgl 90mbag-
3580, 079 03032960 H (X) = X 3560059865 5610l M3@o-
o0, 8580b bsMB3bol aygz96s Byersdeog gogowg-
0000 0ME0Y, 30Q0MY 0303490 SLEHZOL 53MMJLOT30S
56565030 g0l 06s308g3G@dom. F (X)+X
sbobgs dgodergds Ho®mdmgzsaobmom Lmsgo 3dgdol
(shortcut connection) djmbg 306530600 4930 EIJOOL
Jugerom [12] (bme. 12).

d399m0o  bsBggbgdo  m®IMosbo  demzoLamzgol
(L. 12) 496MH5gdabsly G99qa0 Lobg 5ggb:

y =F(XW,)+x=W,p(W,x)+X,

?(-) - 5d&035300b ReLU (Rectified Linear Unit)

3B 090 (babgzMofmogzo gangdgb@o):
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0, my z<0
»(2) = :
Z, 9220

bego@ 9dmbggzsdo F(X,W,) ©s X boooogdl
293U Lbgaabbgs 4o6%Bmdomgds. 53 3000Mgdol godm-
LobfmMgdEos© LogzdoMolbos gl bodbgdol
390535000 39JGH™MMOL 3MM9d(305. 89OIROW, AP~
Lobgs 990degds 8909absoMma Boofgmmb:

y=F(X,W,)+W,x,
Loog W, — 360mg3060900L 3oGO03s.

BséBgbo F () gnbgool Lsbg Lsgdsme dmdbo-
@05, 030 890dwgds Jgglsdsdgdmegl mMo sb Ig@o
d6om 9909960 dem3l.

vy 9m399 1396300l Fgglodsdgds dbmerm
900 ggbs, 35906 goMsgdbs Y =Wx+X §6Hg030 i39-
Bol 93303996 M0s, GMICOLm30Ls3, [12]-do Bo-
GoM9dmwo 9Ju39M0896¢gd0L MsbsbTdo, dmygds 56
200030bs.

X

A 4

| FrBooro By |

F(x) ReLU

X (09035960 gofis]Bbs)

| fmboon By |

F(x) +x <+>‘

ReLU

by, 12 085 Bobgbo Jugamgdol bG®HyydBmGmeo dermgo [12]

10. 063> bs®mBgbo  Jugegdol  go8emygbgdol

05g5amomo  bgmbsfigh  30gMms  Jmaliogozszool
50m(356530

393909 0bgmo ®mds bs@Bgbo Jugaols »dom-
A039b 99m365%BY, MHMIgeoE 039306 IO GHO3ME

LAHONIHNON@ dEb.
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d399m0o (Bsb. 13) dm@EHobowros sLgoo Jugeol oM-
JoGH9dEHes bgarbsfigho 30530900l 3wslogogsool
s0m@Eabobomgob.

500300 dgLodhbg305, HMA JugaEol 539d0LL (9.0.
I0gms 3560539¢M9doLsmzgol 3609369wmdgdol dobo-
F900Lsl) bs bgdmEgl 60dsbms Mm39d0L HBmdo-
05 obH39EMOL sMEOWGOEMBIOL AsmZoolifjobgds
M3965300L  3MOMgIBMEo guermagdobsmazol gang-
99630056 gangdgb@ by 3osligErolsb.

conv] pooll
relul
10:383,1, U—-“ u 33,1

pad=1
28x28x10

28x28x10 26x26x10

Ty
10 1=1 1 1511 TE11L 331
SR e ]

26x26x10

comd . . posk?
10:1x1, 1 1‘51113 3x3 1

pad=0 i pad=1

26x26x10

. pooll+poold
O O

26x26x10 26x26x10 262610

22610

ip softmax
— —l

10x1 1

L. 13 ¢3s®BH0g9bo 6s®Bg6o Jugwol LGB m®s

9Ju3960096@goolL  Fggagdo (EbMowo 4) dmb-
5390ms MNIST 369099enbg sbobogl 3esbogozsEool
oobEMgdom 03539 LOBNLEIL, HMIgEMBs3 bogdyg
33Jmbs sy gmHmIMmosbo 3Mbgmewrzomemo bgo-
Ombyro Jugerolsmgzol. gb God@Eo s0blbgds sdmas-
6ol 33069 4o6BMIogdom. bombgbo dermzol godm-
9496905 300L0%3035300L LobBYLEHOL I60dzbgemgzsbo
3993060900L Lsdwgsegdsly 56 0derg3s.
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gb®owo 4 11. 3mbgmeogom®o bgodmbmwo  Jugegdol

9mboigdoms MNIST 3690 bg bgwbsfig®o 36JoBdBHMM05 336300509
308MIdOL 3¢sL080Is300L 89WYRJO0 30b3memzom®o BgoOHmbywo Jugargdol g@o-
dgompo bodNLEY, 96000 Y39msbHg 30M39ws® G98mms35Hgde - s6do-
% 399AHMMs  s6olb  LaNet-5. 9obo @606 gdss
@R0IIH0 Hg3HYLo> 20.6 bgewbsfg®  LoddmEmms  gsdmEbemdol  sdmzsbol
90860380 Jnbgneeegho Jigeo 97.6 390FMs. 030 Jga9boos Mo 3mbzmewiomeo
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AlexNet s®Jo@9gd@s 9903536 5 3mbgmeo® s 3 LOHMESEBdT Mgl (Lwy®. 15).
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bey. 15. AlexNet Jugerols séJodgd@uds [16]
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39-16 byM-bg Bsb3z9bgd0s VGG-16 Jugeol s@dodgd@mds
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by, 16. VGG-16 Jugemol ségjo@gddm®s [17]
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by, 17. GoogLeNet Jligeools sédodgddm@s [18]
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39-18 byM-bg Bohzgbgd0s ResNet-34 Jugarol sGJo@gdGHwes
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L. 18. ResNet-34 Jigemols ségo@gd@aes [19]
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Abstract. In the aspect of deep learning, the article considers the so-called convolutional neural networks. In
particular, the following questions are systematically stated in the work: the “convolution” operation, the general
structure of the convolutional layer, the input and output data of the convolutional network, the method of back
propagation of error for convolutional neural networks, the determination of thae number of trained parameters,
the estimation of the amount of memory needed to store the network, an example of the use of convolutional neural
networks in the problem of classifying handwritten numbers, the principles of constructing convolutional networks,
the degradation of the model, deep residual networks and an example of applying nets in the classification of
handwritten numbers. Special attention is focused on the development of convolutional neural network

architectures.
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2. Kobiashvili A., Darchiashvili N. The system for monitoring of a call centre. Preceedings of GTU and UniFg 1st
joint R&D international conference “Dynamics and recent Trends of vary industries in EU and Georgia: ICTs
adoption in supply chain management”. Tbilisi. 2018, 50 p. (in Georgian).
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Abstract. The paper reviews the results of research of possibilities of well-known speech recognition systems,
considers the importance of speech recognition technology in various telephone systems for the analysis process of
voice records or current phone calls. This technology provides searching of useful information from the content of
a call and improving the customer service quality of call centre. The use of analytics of speech in real-time makes it
possible to the call centre operator to make certain conclusions based on the analysis of past calls and thus to
determine the proposed answers. The paper also analyses those challenges that are in the field of real-time speech
analytics.

The article deals with a multifunctional application developed in the call centre of emergency response, which
recognizes Georgian speech and presents received data in a form convenient for further analysis. It describes the
software technologies used for this application as well.

Keywords: Call centre; conversation analysis system; conversation analytics; database; data processing;

electronic system.
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Penensentsi:

K. Kamxamupze, mpodeccop, daxyabreTa HHPOPMATUKYU U CUCTEM yIpasiaeHus I'TY
E-mail: kkamkamidze@yahoo.com
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AnHoTauA. B cTarse OKasaHbl Pe3yIbTATH UCIOIb30BAHNA BO3MOXKHOCTEN N3BECTHBIX CUCTEM PACIIO3HABAHUSL
peuH, pacCMOTpeHa 3HAYMMOCTh TEXHOJIOTMM PACIO3HABAaHUA PeYM B PA3IUYHBIX Tele(OHHBIX CHCTEMaxX i
Ipollecca aHaJIM3a 3allKcelf rooca WK TeKyIuX TeaedOHHBIX 3BOHKOB. JlaHHAsA TeXHOIOTHUA 0bGecreunBaeT OUCK
IIOJIe3HOH MH(OPMALMH U3 COAEPXKAHMA 3BOHKA M yJydlleHue KadecTBa OOCTYy>KMBAaHUA KIMEHTOB KOJ-II€HTpa.
Wcmonp30BaHMe aHAMUTUKKM pedd B PeaJbHOM BpPeMEHM JaeT BO3MOXXHOCTb OIIepaToOpy KOJ-I[eHTpa Ha OCHOBe
aHaJIM3a BOIIEAUIMX B IIPOLUIOM 3BOHKOB, CZieJIaTh OIIpeZieleHHBbIe BBIBOZBI M HAa WX OCHOBE OIIpefiesIUTh
IpeJIIoIaraeMble OTBETHL. B cTaThe Tak)Ke aHATM3UPYIOTCA Te BBI30OBBI, KOTOPBIE CYILIECTBYIOT B chepe aHAIUTHKU
peYH B peaIbHOM BpeMeHHU.

B craTbe oImCHIBaeThCA CO3aHHAA B Tele()OHHOM LIeHTPe HEOTIOXKHOTO PearnpoBaHUA MHOIOMYHKIIMOHAIbHASL
aIIUIMKAIIYA, KOTOpas paclo3HaeT I'PysMHCKYIO peus M BXOZAININE B IEHTP AAaHHbIE IIPeACTaBILeT B yAOOHYIO IJIA
aHamu3a (OpMy; OMMCBHIBAIOTCHA IIPOTPAaMMHBIE TEXHOJIOTHH, C IIOMOIIBIO KOTOPBIX OBLIa IIOCTPOEHA JaHHAsT
AIIUTHKAI KA.

KimoueBble cIOBa: aHamuThKa pasroBopa; 6a3sa JAaHHbIX; KOJ-IEHTP; 06paGOTKAa JaHHbIX; CHCTEMA AHAIW3a

PasroBOpa; SIEKPOHHASL CHUCTEMA.

856bogngol mstowo 23.01.2020
G90mabzemol ovsmoeo 05.05.2020
bgendefgtioemos osbsdg s 29.09.2020
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Abstract. It is extremely topical to make right decisions for the court structure. Herewith it is necessary to keep
the history of these decisions with the additional information. It is also highly important to automatically,
transparently distribute court cases according to judges’ loads.

By means of automatic distribution system all the current and closed cases are proceeded in the minimal period
of time, and, hence, judges and their assistants are able to distribute, redistribute cases and do other additional work
easier. In addition, it became possible to exclude inequality in loads of judges.

The article describes the application that is aimed to automatically distribute the cases among judges. Herewith
the advanteges of aforesaid electronic system are given, the experience of European countries in this regard is
analyzed, the software technologies, which have been used to build the system are discussed and the examples of

functioning the system are shown as well.

Key words: Automated distribution system; database; data processing; framework; information technology.
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3ypa6 Maucypazze JemapraMeHT 3KOHOMUYeCKOH MHGOPMATUKH, ['PysUHCKMIT TeXHIYECKUIT YHIUBEPCUTET,
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M.Kuxnazgze, mpodeccop dakynbrera nHGOPMATUKY U cucTeM yipasieHus [TY
E-mail: m kiknadze@gtu.ge

Annorarua. [lns cyneGHON CTPYKTYypBI KpailHe aKTyalbHO NPMHUMATH [IPABHJIbHEIE pemenus. Kpome Toro,
HeOOXOZMMO COXPAaHATh UCTOPUIO STHX PelIeHUi BMeCTe C ZOIOJTHUTeTbHOH nHpopManueil. Taxke oueHb BAXKHO
aBTOMAaTH4YeCKOe, IPO3pavHoe pacIpezeieHue CyIeOHbIX JieJl B COOTBETCTBUU C HATPY>KEHHOCTBIO CyAbEHL.

C moMompi0 IPUMEHEHUA CHCTEMbI aBTOMATHYECKOI'O paclpefieleHHs DIeKTPOHHOe IIpOM3BeJeHUEe BCeX
IefCTBYIOIIMX M 3aKPBITHIX JieJl IPOUCXOLUT B MHHUMAJIbHOE BpeMs U, COOTBETCTBEHHO, 0GJIerdaeT CyAbIM U UX
ACCHCTEHTAM pacCIIpeeIATh, IepeIChIBATh JejIa U UCIOIHATH IpyTHe JOIOJIHUTeIbHbIe 06a3anHoCcTH. KpoMme Toro,
TIpU pacIipefieIeHUH el CTaJO BO3MOXKHBIM MCKIIOYNTL HEPaBeHCTBO IIPU HATPY3Ke Cyei.

B craTpe omuceIBaeTCA IpHIIOXKEHMe, IIpeFHA3HAYEHHOE JJIs aBTOMATUYeCKOTO pacIpeziesIeHHs Jiesl Cpefu CyLeH,
JAlOTCA IPeMMYIeCTBa BBHINIEYKA3aHHOM 3JIeKTPOHHOH CHCTeMBI, aHAaJIM3UPYeTCS OIBIT eBPOIeHCKHX CTpPaH B
aHAJIOTUYHOM HallpaBAeHUM, PacCMATPUBAIOTCA IIPOTpPaMMHBIE TEeXHOJIOTHMHM, MCIIOJIb3yeMble i IIOCTPOeHMI

CHCTEMBI, HJITIOCTPHUPYIOTCSA IIPHMMEPhI pa60TBI CHUCTEMBI.

KnroueBsie cnoBa: Gaza maHHBIX; WHGOPMAIMOHHBIE TEXHOTOTHH; 06pabOTKa JAHHBIX; CHCT€Ma aBTOMATH-

YeCKOTO pacIpeieeHust; GperMBOPK.
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Abstract. Water supply remains as one of the actual problems in modern world. Most of the people in the world
suffer from the luck of drinking water while others use non-recommended water in terms of health. In recent years,
due to the sharp increased taxes on water, many many manufacturers, companies and individuals prefer to have an
autonomous source of water supply. That’s why large amount of water boring wells are being drilled in towns and
countryside.

Water supply issues for one specific unit are presented in the article. Hydrogeological survey has been important
part to determine the hydro-dynamical and hydro-chemical characteristics of the exploitation boring well to solve
the water supply problem accurately. It shoul be noted that a geophysical method, more specifically vertical-
electrical sounding (VES), was used to elaborate and interpret borders of the aquifer. In terms of the study object, in
each observing point (AB/2)max should be 250 meters, accordingly, the depth of penetration of the electrical current
will be approximately 170 meters. By analyzing received geo-electrical cutting section upper and lower borders of
the aquifer is determined. Moreover, to understand the thickness of the aquifer more precisely, logging methods are
suggested to be done in boring wells, including natural gamma (NG), self-potential (SP), long (LN), small
penetrability electrical resistance (SN), point electrical resistance (SPR), cavernometry (Ca) and thermo-logging
(FTEMP).

Key words: Boring well; fresh water; hydrogeology; water quality; water supply.
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ITporHO3MpOBaHKe THAPOTEOIOTUIECKUX YCIOBHUIA A1 BOZOCHAGKEHHT

Tamap Pasmazze- JenparameHT TexHomoruu HedTH ¥ rasa, ['PySHHCKMI TeXHUYECKHH YHHUBEPCHUTET,
Bpoxumenm I'pysus, 0160, T6unucu, yi. M. Kocrasa, 75

E-mail: trazmadze1972@gmail.com

Penensentsr:
H. Mxuxua, npodeccop ropHO-Teosorndeckoro daxynasrera I'TY
E-mail: niazjikia@gtu.ge
M. Mapgamosa, mpodeccop ropHo-Teosorudeckoro paxynasrera I'TY
E-mail: m_mardashova@gtu.ge

Amnnoranua. CHaGxeHNe NIUTHeBOH BOJOM ABIIETCS OAHOM U3 OCTpeiuux Ipo6ieM COBpeMeHHOro Mupa. Bois-
Ias 4acTh HaceleHWs 3eMJIH HCIIBITHIBAET Ae(QHIUT ITUTheBOH BOABI, YaCTh HCIIONb3yeT HEKOHIUIMOHHYIO IJIA
IIUTHS BOAY. B CBA3M C pe3KUM POCTOM B Hallleil CTpaHe KOMMYHA/IBHBIX ILIATeXel Ha BOLY MHOTHe IIPOU3BOJCTBA,
KOMIIAHUY U YaCTHBIE JIMIIA IPeAIIOYHTAIOT MMETh aBTOHOMHBIN MCTOYHUK BogocHabxeHus. Vcxonsa us aToro, B
ropojax ¥ cejlaX UAYT UIMPOKOMACIITaOHbIe PaGOTHI IO Oy PEeHUIO BOAHBIX CKBAKUH.

B craree paccMOTpeH BOIIPOC BOZOCHAG)KeHUA OFHOTO U3 00bekToB. O6A3aTeIBHBIM CTal BOIPOC IIPOBEEHUS
THpOreosornyecKux pa6oT. C 1eIpio YCIEIIHOTO pelleHus 3aJadi BOJOCHAGKEHMs, 10 JaHHBIM IPOBeJeHHBIX
pabort, 6yyT 060CHOBaHbI IIPOTHO3HBIE THAPOANHAMUYECKHE ¥ THIPOXUMHUYECKHe TapaMeTPhl SKCIITyaTallHOHHBIX
ckBakuH. Hazo oT™MeTuTs, 4TO /711 ONpeZesieHUs IPaHUIL, BOJZOHOCHOTO TOPU30HTA TAKXKE HCIIONB3YIOTCA METOZBI
reoU3UYeCKOi pasBeIKU — BEPTUKATIBHOE DIEKTpPUUYECKOe 30HAUpOBaHUe. B ycroBHAX m3ydaeMoro oObeKTa B
KaxAo# Touke HabmiomeHUA (AB/2)max HJomKHO O6BITH 250 M, COOTBETCTBEHHO, IJIyOMHA IIPOHHMKHOBEHUA
JJIEKTpUYecKoro Toxa Gymer mpubmusutensHo 170 M. Ilo mosyueHHOMY TeO3eKTpHYECKOMy Ipodiio Oyner
yCTaHOBJIEHAa IIOJOIIBA U KPOBIA BOJOHOCHOTO CJ0s. JIIf yTOYHEHMS MOIIHOCTH TOPH30HTA Iieecoo0pasHo
IIPOBECTH KapOTaXXHbIe MCCIefOBAHNSA B CKBAXKMHAX: KOTOPhIe BKIIOYAIOT B cebsa: mpupoaHsiii rama (NA) kaporax,
KapoTrax cobcTBeHHOro moTeHnuana (SP), xapoTtaxx sierpocomporuBrenus riay6okoro (LN) wu wmazmoro
mpoHukHOBeHHa SN), Kaporax TouewHoro sierpocomporusieHus (SPR), xaBepmomerpua (Ca), TepMOKapoTax
(FTEMP).

KiroueBsie CJIOBa: ruporeoorus; Ka4eCTBO BObL; TPECHAS BOJA; CHAGKEHHUe TIMTHEBOM BOJIOM; CKBAXKITHA.

356bogrgolb ostowo 27.01.2020
d9dembigemol ostomo 01.07.2020
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Abstract. The paper justifies that the development and use of renewable energy is an important precondition
for the country's energy independence. For this process to become irreversible, it is necessary to develop support
mechanisms that will further promote the development of renewable energy. One of such mechanisms is the
law on promotion of production and utilization of energy from renewable sources. In Europe, green
tariffs, green certificates, premium tariffs, contract for difference (CfD) mechanisms, etc. are used as incentives. All
of these mechanisms serve to one important task: countries need to promote the use of renewable energy that is not
price competitive compared to other sources of energy, and which needs special support from the state. The paper
discusses one of the support mechanisms, namely, contract for difference (CfD), which applies to hydro, wind and
solar energy. Justified the role of CfD mechanism in the exploitation of renewable energy that is not price
competitive compared to conventional energy; The main issues of the contract for difference are explained for
Georgian conditions; The main challenges related to the CfD mechanism have been identified, namely, the role of
correctly determined initial price of electricity and the liquid market; The operating modes of flexible generation are

defined under conditions of deficiency.

Key words: Contract for difference (CfD); liquid market; minimum marginal price model; power purchase

agreement (PPA); renewable energy; support mechanisms.

bEv-ob 3G™3gdo — Works of GTU — Tpyam I'TY ISSN 1512-0996
Ne3 (517), 2020 86 www.shromebi.gtu.ge



969605 — Energy — Dueprua

UDC 621.1
SCOPUS CODE 2102

CogeiicTBHE OCBOEHHUIO BO30GHOBIAEMBIX HICTOYHUKOB SHEPTUH C YYETOM MeXaHHM3Ma
MOAJEPXKKI"

Harusa ApaGuaze JemapTaMeHT TeNI09HEPTeTUKY U SHEProdddeKTUBHOCTHU, I'pySUHCKUIT TeXHUIeCKUI
yuusepcuret, I'pysus, 0160, Téunucu, yi. M. Kocrasa, 75
E-mail: arabidze.natia@yahoo.com

T'ua ApaGupze Address./lemapTaMeHT TeIUIODHEPTETHKN U SHeprodddeKTHBHOCTH, I py3MHCKMI
TeXHUYeCcKui yHusepcurert, I'pysus, 0160, Toéumucu, yia. M. Kocrasa, 75
E-mail: power@gtu.ge

Penensentsr:
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AmnHoTaua. B pa6ore 0G0CHOBBIBAETCS, 9TO OCBOEHVE ¥ MCIIONB30BAHYE BO30OHOBILEMBIX HCTOYHUKOB DHEp-
TUH ABJIAETCA BAXHOM IPEAIIOCBUIKON DHEPreTUYeCKOH He3aBHUCHMOCTH CTPaHbl. UTOGBI 3TOT IIPOLECC CTal
HeoOpaTHMBIM, HeOOXOAUMO pa3paboTaTh TaKMe MeXaHU3MBI IOIAEPXKKH, KOTOphble emé Gosblle GyAyT CIIOCO-
OCTBOBAaTh PA3BUTHUIO BO3OOHOBIIeMON dHepreTuky. OLHUM M3 TAKUX MEXaHU3MOB SBJISETCS 3aKOH" O HOOI[PEeHUHN
IIPOU3BOZCTBA M HCIIONB30BAHUA SHEPTUU U3 BO30OHOBIAEMBIX UCTOUYHUKOB . B eBpoImelickux cTpaHax B KadecTBe
CTUMYJIMPOBAaHUA MCIIONB3YIOTCA 3€JIeHBIH Tapud, 3eleHBIH cepTH(QUKAT, IPeMHANbHBINH Tapud, KOHTPaKT Ha
PasHUILY IieH U T. 1. Bce 5TM MeXaHM3MBI CIY’KaT OZHOM Ba)XKHOM 3a/jade: CTpaHAM HEOOGXOLUMO ITOOLIPATh HUCIIOIb-
30BaHME TaKUX BO30OOHOBJIAEMBIX HCTOYHMKOB SHEPIMM, KOTOphle He HMEIOT KOHKYPEHTOCIIOCOOHBIX IIeH IIO
CPaBHEHMUIO C JPYTUMU BUAAMU SHEPTHH, U JJI1 3TOTO HY>KHa 0c00as MOAZeP>KKa CO CTOPOHBI TOCYZapcTsa. B maHHOM
cTarbe, B KaYeCTBe OFHOH u3 GOPM ITOOIpeHHU, PACCMATPUBAETCA MeXaHN3M KOHTPAKTa Ha Pa3HUILY IIeH, KOTOPHIH
pacIpocTpaHAeTCA Ha TUAPO, BETPAHYIO U COTHEUHYIO SHepruu. Takxe 060CHOBaHA POJIb MEXaHM3Ma KOHTPAKTa Ha
PasHHUILY LIeH B OCBOEHUH TaKUX MUCTOYHUKOB BO30OHOBIAEMON SHEPTUHU, KOTOPBIE He ABJIAIOTCA KOHKYPEHTOCIIOCO0-
HBIMHU IIO CPaBHEHMIO C TPaAUIMOHHBIMH HCTOYHHMKaMM SHepruu.Bosee Toro, o6biCHEHBI OCHOBHBIE BOIPOCHI
KOHTpaKTa Ha PasHHUIy IleH B KoHTeKcTe ['pysun. [lomumo aTOrO, OIpeseneHs! TIaBHbIE IPOGIEMbI, CBI3aHHBIE C
KOHTPAaKTOM Ha PasHUILY IeH, a IMEHHO: POJIb IIPAaBUIBHOTO OIIpefiesieHH] HadaJIbHOU IIeHbI Ha 9JIeKTPOIHEepPIHuio U
JIMKBUHOTO PBIHKA. B 3akiIioueHMe Ompe/ieieHbI peXXUMBI pab0Thl MaHEBPEHHOM TeHePAI[UU B YCIOBUAX AeDHIINTA.

KiriogeBbie c10Ba: Bo306HOBIsIEMAasl SHEPIHsl; TAPAaHTHPOBAHHbIN JOTOBOP KyIUIM-IIPOJAXKH DJI€KTPOSHEPIUH;
KOHTPAKT Ha Pa3HUILy IleH; TUKBUTHBIN PBIHOK; MEXaHU3MBI IIOJJeP>KKH; MO/leThb MUHIMAJIbHO IIpe/leTbHOM LIeHEI

356bogrzol mstowo 07.05.2020
d90mbgerol ostoo 11.05.2020
b9emdefgtoemos osbsdg s 29.09.2020
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Abstract. In externally supplied air conditioner all specified functions are easily feasible. However, in self-
contained air-conditioner, especially in room air conditioners performing some functions becomes the difficult task.
Among such functions may be noted humidification of the air given to the conditioned room. This is due to the need
to supply the water supply line for irrigation to the conditioner that complicates a design, degrades service and an
esthetic look as well.

It is shown that in case of air conditioner operation in the mode without air humidification, there is a decrease
of air humidity below permissible value in the conditioned room that has an adverse effect not only on comfort of
people, but also on their health.

Taking these facts into account here is presented the new design of the room air conditioner in which under the
refrigerator evaporator is located the bathtub for collecting the condensate which is flowing down from an
evaporator. The specified bathtub is covered by a porous wick which end is lifted up and completely blocks the
surface of the evaporator in such a way that the cooled air passing through the evaporator gets to the conditioned
room passing through the specified end of a wick. Respectively, a part of the air which is coming out from the
conditioned room is condensed upon the contact with an evaporator, flows down in a combined bathtub, from there
by capillary forces climbs a porous wick, further is carried away by the cooled air into the conditioned room again

and that way provides air humidification.

Key words: Air conditioner; cooling; drainage; humidification; porous wick.
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AnHoramua. Paccmorpena pa6ora KOHZWIMOHEpPa W MOKA3aHO, YTO OCHOBHBIMHU €ro QyHKUUAME SBJISIOTCA
dunpTpany, oxJIaxKeHne, OTOIUIEHNe, YBIOKHEHNe U OCylleHre BOo3LyXa. B HeaBTOHOMHBIX KOHZUIIOHEPaX BCe
BBIIIEYKa3aHHbIe (YHKUMM JIETKO ocylecTBUMbL. OfHAaKO, B aBTOHOMHBIX, OCOOEHHO OBITOBBIX, KOMHATHBIX
KOHJUIMOHEPAX OCYIIECTBIEHHEe HEKOTOPHIX (YHKIMI CTAaHOBUTCA CIOXHOU 3ajadeil. Cpexu Takux yHKIuMi
MOXXHO OTMETHUTh VBJIQOXHEHHe BO3AyXa, II0JJaBAeMOTO B KOHJUIMPyeMOe IIOMelleHWe. OJTO CBA3aHO C
HeOOXOZMMOCTBIO TIOZBOJA K KOHZMIIMOHEPY TPYOOIIPOBOZA AJIS TOLAYM BOABI /IS OPOLIEHMS, YTO yXYZIIaeT
KOHCTPYKIIHIO, er0 00CTy>XMBaHUE U SCTeTUYECKUN BUT,.

IToxazaHo, 4TO B CciIy4ae pabOTHI KOHAULIMOHEPA B pexkuMe 0e3 YBIXXHEHUS BO3LyXa, IPOUCXOTUT yMeHbIIeHIe
BJIQKHOCTH BO3ZyXa B KOHAUIIUPYEMOM IIOMeNleHUY HIDKe NOITyCTUMOTO 3HaUeHN s, YTO OTPULIATEIBHO CKAa3bIBAETCS
He TOJIBKO Ha KoM(OPpTe TIOZel, HO ¥ Ha UX 3[0POBbe.

Vicxonsa w3 BBINIEU3IOXKEHHOTO, IIPeCTaBlIeHa HOBafA KOHCTPYKIMA KOMHATHOTO GBITOBOTO KOHAWILIMOHEpA, B
KOTOPOIi II0J, MCIIApUTEIEM XOJOLUIHHON MAIIMHBI PACIIONIOXKEeHa BaHHA [JII cOOpa CTEKAOIETO C HCIApUTEIs
KOHJleHCaTa. YKa3aHHAasg BaHHA BBICTEJIEHA IOPUCTHIM (UTHUIEM, KOHEIL KOTOPOTO IIOJHAT BBEPX U IIOJHOCTBHIO
ITOKPBIBaeT IIOBEPXHOCTH UCIAPUTENII TAKUM 00pa3oM, YTO IPOXOAAIINI Yepe3 UCIapUTeIh OXIaXK e HHBIH BO3AYX B
KOHAMIIPyeMOe IIOMellleHHe II0IafaeT IPOXO A CKBO3b YKa3aHHBIH GuTnis. COOTBETCTBEHHO, YaCTh BBIXOZAIIETO
U3 KOHIUIMPYEMOTO IIOMellleHUs BO3LyXa IIPU KOHTAKTe C HCIApuUTeleM KOHAEHCHPYeTCHd, CTeKaeT B COOPHYIO
BaHHY, OTTy/a 3a CYeT KaIFULIAPHBIX CHJI IIOZHUMAETCS 110 IIOPUCTOMY QHUTIIIIO, fjajiee yBIeKAeTCS OXJIAXKIeHHBIM
BO3ZyXOM BHOBb B KOHIUIIUPYeMOe IIOMellleHIe U TeEM CaMbIM 00eCIIeYnBaeT YBIAKHEHIe BO3TYXa.

KJIIO‘IeBBIe CJIOBA: KOHIVIINOHED; OXJIAXKIEHNe; OCYILIeHne; HOPHCMTBIﬁ q)I/ITI/IJIB; YBIAXXHEHHE.
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Texmomoruyeckas cxemMa MHOTOCTYII€HYATOM TMIPOTPAHCIIOPTHOM YCTAHOBKH JJIS

TpaHCIIOPTHPOBAHHUA II0 TPY601'[POBO,Z[aM IIOJIE3HBIX MCKOIIA€MBIX M IPYTUX TBEPABIX

CBIITyYMX MaTepPHAJIOB Ha GOJIBIINE PACCTOAHUA

Jleon Maxapap3e

JemapraMeHT TOpHO# TexHONIOTHY, [ py3nHCKMI TeXHIYeCKU# yHUBepcuTeT, ['pysus,

0160, T6mnucu, yx. M. Kocrasa 75

E-mail: Imakharadze@gtu.ge

Penensentsr:

H. Monoaunmn, mpodeccop ropHo-reosorudeckoro daxyasrera I'TY

E-mail: nor_mol@mail.ru

I'. TabGarazgse, mpodeccop sMepUTyC ropHO-Teoorudeckoro dakyasrera ['TY

E-mail: Gordatab@mail.ru

AmnoTanus. B paGore paccMoTpeHa TexXHOIOrHIeC-
Kasg CxeMa MHOTOCTYIIEHYaTONH THUIPOTPAHCIOPTHOH
YCTaHOBKH JJIsI TPAHCIIOPTUPOBAHNUA 110 TPYOOIPOBOJaM
IIOJIe3HBIX MCKOIIAeMBIX M JPYTHX TBEPIBIX CBHIITYIHX
MaTepHasoB Ha 6oJblIne pacCTOSHUA. s ZOCTIDKe IS
IIOCTaBJI€HHOM IeJ M OHA MMeeT MeXaHu3M /JJId IprueMa
THAPOCMECH, KOTOPHIH YCTAaHOBJIEH BHYTpU OapabaHa u
COCTOMT M3 LIIHEKa C IIOJIBIM BajJOM M 3aKpeIlIEHHBIX Ha
BAJIy MeX/y JIONACTAMH HAaTPyOKOB, COOOMIEHHEBIX C €T0
IIOJIOCTBHIO, @ COILIO PACIHOJIOXEHO BHYTPH KaMepbl [
IpHeMa TBepZOTrO KOMIOHeHTa. Kamepa BhINOJNHeHa C
YCTAaHOBJIEHHBIM BHYTpM IrHeKoM. Kaxzad cTymeHb
(xaxpas cTaHuMs) cHabG)XeHa pasMelleHHbIMU IO, TIep-
¢dopupoBaHHbIM GapabaHOM €MKOCTAMM [Jf IpueMa
KUIKOTO U TBEPAOTO KOMIIOHEHTOB. DTU €MKOCTH COOT-
BETCTBEHHO CBA3aHBI C BXOZHBIM NATPYOKOM Hacoca U
KaMepoii 11 TpreMa TBepAOTO KOMIIOHeHTa. Takad Tex-

HOJIOTHYeCKasd CXeMa TpPyOOIMpPOBOAHOM TUIPOTPAHC-
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TIOPTHOM CHCTEeMBI II03BOJITET CMECSIM TBepZoH (dassl I0-
JIE3HBIX MCKOIIA€MbIX U APYTUX TBEPABIX CBIITYyINX MaTe-
PHAJIOB TPAHCIIOPTUPOBATECA B XXUAKOW HECyIlle: cpefe
(xak mpaBuIIO, B BOZiE) Ha JTI000M PaCCTOSHUY OIITUMATb-
HOM KoHIeHTpauuu. Kpome Toro, mpumeHeHue Ha Ha-
COCHBIX CTAaHIVAX BBICOKOHAIIOPHBIX BOAAHBIX HACOCOB
TIO3BOJIMT 3HAYMTEIBHO YMEHBUIUTD KOJIMIECTBO IIOCIIe-
ZOBaTeJIbHO BKIIOYEHHBIX B TPYOOIIPOBOSHOIN MAarmucr-
pajy HacOCOB, T.€. B 3HAYUTEIbHOM CTEIIeHU yBeININTh
TEeXHUKO-3KOHOMUYECKHE

IIOKAa3aTeJIM aAHAJTOTUYHBIX

CHCTeM U 06eCIIeunTh UX YCTOfIqHByIO SKCILIyaTall1Io.

KimioueBbie cioBa: ruzpocMecs; TUAPOTPAHCIIOP-
THPOBaHUe; XHUAKAA HeCcymas cpeja; JOIacTU IaTpy6-
KoB; mepdopHUpOBaHHBIN OapabaH; maTpy6oOK Hacoca;
COILTIO; TBePZBIH CHITyYUH MaTepHas; TeXHOJIOIHIecKast

CcXeMa; IITHEK.

U@vy-ols 3m09d0 — Works of GTU — Tpyas: I'TY
Ne3 (517), 2020



Ls0bg0b®m bsgdg — Engineering — Mimxenepnoe meno

Beepenue

Kaxk usBecTHO, HaNIOpHBIE TUPOTPAHCIIOPTHbIE CHC-
TeMbI IOJIYYMIN UIHPOKOe MPUMEHEHHe BO MHOTUX OT-
Pacifx IPOMBIMIIEHHOCTH 13-32 MHOTUX IIOJIOXKUTENb-
HBIX CTOPOH II0 CPAaBHEHUIO C TPAAUIMOHHBIMU BUJAMU
TPaHCIIOPTa, U3 KOTOPBIX B IIEPBYIO OdYepesb CIeLyeT
OTMETHTb, YTO IIPU UX UCIIOIH30BAHUH HE 3aTPsI3HAETCSI
OKpy’Kalomas CpeZia, a TaKXKe OHU MMEIOT BFICOKHE TeX-
HUKO-DKOHOMUYECKUe II0Ka3aTely, 3Ha4eHUs KOTOPHIX
YBEIMYHMBAIOTCA C YBeIUYeHHEM IaJbHOCTH TPAHCIIOP-
THUPOBAHUA TULPOCMECH M KOHI[EHTPALUMH TBEPZIBIX ChI-
ITyYUX MaTepUaIOB.

Vicxonsa m3 BBIIEU3IOXKEHHOTO, PELIEHUIO aKTyalb-
HBIX IIPOGJIEM, CBI3aHHBIX C ZaHHBIM BHIOM TPAHCIIOPTA,
TIOCBSILIEHBI TPYABI M3BECTHBIX YIEHBIX MHOTHX CTPaH, B
toM yucie u ['pysun [1-7].

BTl'oprom MucrutyTe um. I A. Iy myxuz3ze BermosHe-
Hbl (yHIAMeHTaJIbHble HCCIEJOBAHUA IO BCEM BOI-
pocaM CBSI3aHHBIMHU C ITPOOJIEMOM Pa3BUTHA HAIOPHBIX
TUAPOTPAHCIOPTHBIX crcTeM. [IpoBezeHs! mupoxkomac-
mTaGHble TeOpeTHYeCKHe U DKCIepUMeHTaIbHbIe HC-
CJIeZOBaHUS, Pe3yIbTaThl KOTOPHIX BHEAPEHBI Ha KPYyII-
HBIX NPOMBIIIeHHBIX 00BbekTax CoBerckoro Corosa, B
toM uucie I'pysuu [3-6].

Hamu pa3zpaGoTaHs! TEXHOJIOTHYECKHE CXeMBI TOI0B-
HO¥ HAaCOCHO# YCTaHOBKHU JJIA IOATOTOBKY U TPAHCIIOP-
THPOBAaHUA TULPOCMECE! II0 HAIOPHOHM TPyOOIpOBOZ-
Ho#t marucrpanu [8-10].

OTH CXeMBI II03BOJILIOT PeryjIupoBaTh KOHI[EHTpa-
IIMIO TBEPABIX CHIITYYMX MAaTEPHAJIOB JTHII BO BCACHIBAIO-
el 4acTHU TOJIOBHOM HACOCHOM YCTQHOBKU (CTaHIIMH),
T.e. IIeHTPOOEXHOT0 TPyHTOBOTO Hacoca. B Hacrosmee
BpeMs Ha MPaKTHKe B HANOPHBIX I'MAPOTPAHCIIOPTHBIX
CHCTeMaX KCIOJIB3YIOTCSI, KaK IIPAaBHJIO, TAKHE TPYyHTO-
BBIE€ HACOCHI, KOTOPHIE 110 CPAaBHEHUIO C IeHTPOOEIKHBI-
MU HAcOCaMH, HCIIOIb3YeMBIMH IJIA IIOJAa4M OZHO(as-
HBIX XXMKOCTeH, ABIAI0TCA HU3KOHAIIOPHBIMU, IIO3TOMY
IJI yBeJIUYeHU NaJIbHOCTH IIOJAYU I'MAPOCMECH Heo6-
XOAMMO B TPyGOIPOBOZHOI MAarHCTpaId IIOCIEHO0Ba-
TEIPHO BKJIIOUWUTH HX OOJBIIOE KOAHUYIECTBO. DTO He

O4Y€Hb HEHEC006P33HO, TaK KaK YyCJIOXKHAET pa60Ty Cuc-
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TEMBI M YAOPAXXMUBAE€T CTOMMOCTH TPAHCIIOPTHPOBAHMSI
TBEPABIX CBIMYYHX MATEPHAJIOB, T.€. YXYZAIIAIOT TEXHH-

KO-5D5KOHOMHYECKHE ITOKa3aTe/In.

OcHoBHas 9acTh

Ha ocHOBe aHaIu3a BBIIIEU3IOXKEHHOTO,  TAKXE yXKe
W3BECTHBIX BBITIOJITHEHHBIX I/ICCJIe,ILOBaHI/Iﬁ U TexHu4yec-
KUX pelleHui, HaMu pa3paboTaHa TEXHOJIOTHMYECKas
cxeMa MHOTOCTYIEHYaTOM THIpOTPAaHCIOPTHOM YyCTa-
HOBKM MJI1 TPAaHCIOPTHPOBAaHUA IIO0 TPyOOIIpOBOAAM
ITOJIE3HBIX HCKOIIAeMBIX X APYTHX TBEPIBIX CHIIYIUX
MaTepuasioB Ha GOJIBIINE PACCTOSHUS, KOTOPAs paccMar-
puBaercs B maHHOM pabote [10]. Dta cxema mo3Bosser
KOMILIEKCHO OCYIECTBUTH pPeryJHpOBaHHMe KakK Iapa-
METPOB, TPAaHCIIOPTHUPYEMBIX IIO TPYOOIPOBOSHON Ma-
TECTPaly TBEPABIX CHIIYYMX MATEpHAIOB, TaK U JaB-
JleHVe, HeOOXOAMMOe [JIs MX TPAHCIIOPTHPOBAaHUA Ha
6osee manpHue paccrosuust. Haubosee 61uskum aHano-
TOM dABJIAETCA HN3BeCTHAd MHOI‘OCTyl’[eH‘IaTaH I'I/IILPO—
TPaHCIIOPTHAA YCTAHOBKA, COAEPXKALIAA COeJUHEHHBIH C
IIHTATe/IeEM TPAHCIIOPTHBIN TPYOOIIPOBOJ, U YCTAHOBIIEH-
HBI IIO ero [JIMHe B MeCTaX IIOTepH HAIopa IrepeKavu-
BAlOLIMe YCTAHOBKM (CTAaHIMM), KaXKJas M3 KOTOPBIX
BKJIIOUaeT B ce0s YCTPOMCTBO IJIsf pasfeseHus THAPOC-
MeCH Ha TBEePABIN W XHUAKWUI KOMIIOHEHTBHI, COCTOAIIee
U3 COeJUHEHHOIO C TPaHCIIOPTHBIM TPYGOIPOBOAOM K
YCTaHOBJIEHHOTO C BO3MOXXHOCTBIO BPAIl€HUA MEXaHU3-
Ma IoJjid HPI/IeMa I‘I/I,I[I)OCMeCI/I 1 HEIIOABHMXKXHOTO Hep(i)OpI/I—
poBanHOro GapabaHa, HACOC AJIL ITOJAYU KUAKOTO KOM-
IIOHEHTA, BXOJHOH MaTpyGOK, KOTOPHIH COOOIEH C BbI-
IIeyKa3saHHBIM YCTPOMCTBOM, a BBIXOZHOM HaTpyOOK
cHAGXXeH COIIJIOM, PACIIOJIOXEHHBIM COOCHO C COIIJIOM
KaMepBI AJ1d aneMa TBep,ILOI‘O KOMIIOHEHTa U CMeCHu-
TeJIbHYIO KaMepy [9].

HegmocraTkoM u3BEeCTHOI YCTaHOBKM SIBIAETCA TO,
YTO Ha IPOMEXYTOUHBIX II€PeKAYHBAOIUX YCTAHOBKAX
(cTaHIMAX) He IPOMUCXOIUT IIOJHOE OCBETJIEHME ITOTOKA
THUAPOCMECH, KOTOPO€e TIPOUCXOLUT B CMECUTEIbHOM Ka-
Mepe U BBIJieJIeHHBIH OT O0IIero I0TOKa IOTOK THAPOC-
MeCH IIOIajaeT B TPyOOIPOBOAHYIO MarucCTpaab depe3

corio. ATo O6YCJIEIBJII/IBEIET H3HOC COIlIa, YMEHBIIEHME
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CKOPOCTH HCTEYeHHA U3 HETO, TaK KaK IPOUCXOLUT Pas-
JleJIeHre TIOTOKA Ha JIBe YaCTH, YTO YMEeHbIIaeT BO3MOXK-
HOCTH YBeJIMYEHN JaBJIeHUA B MATUCTPATIBHOM TPYyOOII-
poBoze. Kpome Toro, HapyIlreHue pexxuMa OLHOHM U3 CTy-
IeHell YCTaHOBKH OOYC/IaBIMBaeT HapylIeHHe peXXHMa
BCell cucTeMsl, TAK KaK B MaruCTpajIb TPAHCIOPTUPYIO-

mye arperatbl BKIIOYEHBI IIOCIEZ0BATEIBHO 6e3 pas-

pBIBa IIOTOKAa Ha IIPOMEXYTOYHBIX IT€PeKaYHBAIOMUX
YCTaHOBKaX (CTAHIIUAX).
OTH HeJOCTaTKU OTCYTCTBYIOT B pa3pabOTaHHOM Ha-

MM TEXHOJIOTHIECKOM CXeMe MHOIOCTYII€HYaTOM r'UApO-

TPaHCIIOPTHOM yCTaHOBKM, IIPECTaBJI€HHONM Ha PUCYH-
Kax 1-4 [10].

K BeicoKOHAIOpHOMY

Puc. 1. Texnomormdeckas cxeMa roJIoBHO# (IepBOit CTyTIEHHM) HACOCHO} CTaHITVMH (YCTAHOBKHU) MEOTOCTYTICHYATOMH THAPOTPAHCIOPTHO YCTAaHOBKH,
paspaborauroii B I'oprom umHcTuTyTe M. A, Ilymyxuzge: 1 - Hacoc I mMOAAYM SKUAKOTO HECYIMETO0 KOMIIOHEHTA (KAK IIPABUJIO, YMCTON BOJBL);
2 — mpueMHsIi 3yMTId; 3 — BeackBaromas Tpy6a Hacoca; 4 — coIuo; 5 — kamepa /IS ITpHeMa TBep/IoTo KOMTIOHEHTa (TBepZOTro CHITYIero MaTepHaa);
6 — mmex; 7 — puwmeap; 8 — nogmmHuky; 9 — GyHKep 21 MOZauH TBEPAOTO CHITydero Marepuaia (KoMmmoHenTa); 10 — cMecuresHas KaMepa At
CMellleHHA TBEPAOIO CHIMYYero MaTepHana (KOMIOHeHTa) M umcToit Boasy 11 — muddbysop; 12 - TparcmoprHELL Tpy6omposoz; 13 — Tpyba mms
paszieieHus THEPOCMECH HA TBEPABLI M KUIKWI KOMIIOHEHTHI; 14 — mIHeK C HOAKIM BajaoMm; 15 — maTpyGku, cooGmeHEHEBIe ¢ TpyGoit 13;
16 — momurumHIEY; 17 — mepdoprposanttiit Gapaban; 18 — xopiryc; 19 - eMKocTs I IpreMa XH/KOTO M TBEPAOTO KOMITOHeHTOB; 20 — maTpy6oK At
TIPUCOEZIMHEHIA K BEICOKOHATIODHOMY BOAAHOMY HACOCY, PACTIOJIOKEHHOMY HA IIPOMEXYTOTHOM IepexaumBaiomeif craHmuy (yCTaHOBKH);
21 — GyHKep AJI1 MOJAYM TBEPHOTO KOMIIOHEHTA HA BTOPOi IIPOMEXYTOYHOI CTaHIM (YCTAHOBKHM); 22 — PefyKTOp C 3yGUAaTEIMU TIepefadaMu;

23 — 5y1eKTPOIIPHBO; 24 — 3aMMTHAs TTleperopoKa
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Puc. 2. Vzen I Ha puc. 1 TexHOMOTMIeCKOM CXeMbI ePBO#i MepekayMBalomelt HaCOCHOM cTanHImy (ycramosku)1IIY: 1 — Hacoc Ansg mogaumn
JKMJIKOrO KOMIIOHEHTA (KaK IPaBUJIO, YHCTOI BOZEL); 4 — COILIO; 5 — KaMepa Iy IIpHeMa TBEPAOTO KOMIOHEHTa (TBEPZOTO CHITyYero MaTepuaa):
6 — mHek: 7 — mumuHap; 8 — nogmunuavky; 10 — kaMepa I CMEIIMBAHMS TBEPAOTO CHIIyYero Marepuana (KOMIIOHEHTAa) M YMCTOM BOAEL;
11 — auddysop; 12 — TparcmoprHEIi TpyGomposoz; 13 — Tpy6a i pasmeseHus THAPOCMECH HA TBEPAIH M KUAKUI KOMIIOHEHTSI; 14 — mrHeK ¢
monEIM BasioM; 15 — maTpy6xu, coobuennse ¢ Tpy6oit 13; 16 — mopmumaukuy; 17 — mepbopuposarHsiii Gapaban; 18 — xopmyc; 19 — emxocTs zua
TIpHeMa JKHIKOTO ¥ TBEPAOTO KOMIOHeHTOB; 20 — maTpy6oK /I MPHCOeUHEHN K BEICOKOHAIIOPHOMY BOSHOMY HACOCY, PaCHONIOKeHHOMY Ha
clemytomeii IPOMeXyTOTHOM epeKaIMBaloNlelt HacoCHOM cTaHImuH (YCTaHOBKH); 21 — GyHKep /11 TOaYHM TBepAOTO KOMIIOHEHTa Ha CIeyIoIHe
TIPOMEXYTOTHEIE CTAHI[UH (YCTAHOBKM); 22 — peAyKTOP C 3yGIaTHIMM TlepeJaTINKAaMU; 23 — 5/IeKTPONPHBOJ; 24 — 3aIMUTHAA MeperopoAKa

Ha puc. 1 maerca oOmuii BUZ TEXHOJIOTUYECKOI CXe-  TPAHCIOPTHOH YCTAHOBKM BCeX CTyIeHel (a); amiopa
MBI TOJIOBHOM HAaCOCHOM cTaHIMM (IepBOIl CTyNIeHM) paclpefeeHHUs HAallOPOB, Pa3BHBAE€MBIX HACOCAMH KaX-
MHOTOCTYII€HYaTOH THIPOTPAHCIOPTHOM YCTAHOBKY; HA [0 CTymeHM (CTAHIIME) MHOTOCTYIIEHYaTOH THUIpO-
puc. 2 —y3en I Ha puc. 1; Ha puc. 3 — pazpe3 A-A Ha puc.  TPaHCIOPTHO# ycTaHOBKH (6).

1; Ha puc. 4 — obujas cxeMa MHOTOCTYIIEHYATOH TUAPO-
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Puc. 3. Paspes A-A ma pwmc.l TexHOMOTHMUeCKOH CXeMbl MHOTOCTYIeHYAaTOH TMAPOTPAHCIIOPTHOM ycTaHOBKM: 12 — TpaHCIODTHBIH
TpyGomporoz; 13 — TpyGa Ana pasfiesieHHs MIPOCMECH HA TBEPABIA M XHAKWU KOMIOHEHTHI; 14 — IMHeK ¢ MOJBIM BajoM: 15 — marpyGku,
coobmennsie ¢ TpyGoi 13; 16 — momuumayky; 17 — mepdopuposanHsii 6apaGan; 18 — xopmyc; 19 — eMKOCTE 11 TIpHEMA XUAKOTO U TBEPAOTO
xommosenTos; 20 — maTpyGOK I MPHCOeAMHEHNS K BEICOKOHATIOPHOMY BOZASHOMY HACOCY, PACIOIOXEHHOMY Ha IIPOMEXYTOYHOM HACOCHOM
crarmuy (yCTaHOBKH); 21 — GyHKep [JI1 IOFAIH TBEPAOrO KOMIIOHEHTA Ha C/IEAYIOMmyIO ITPOMEXKYTOIHYIO CTAHIHIO (YCTAHOBKY); 22 — pefyKTOp
¢ 3yGYaTEIMU TIepefiadaMu; 23 — SIEKTPOIPUBOZ; 24 — 3aIIUTHAS IIEPETOPOAKA
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MHorocTymeHyaTas TUAPOTPAHCIIOPTHASA YCTaHOBKA
cozepXuT Hacoc [1] Ang mozayu SKUAKOTO KOMIIOHEHTa
(Hecymeit cpenbr), KOTOPBIH U3 IpueMHOro 3ymmnda [2]
4yepes BcachIBaIOILyIo TpyOy [3] 3acackIBaeT YUCTYIO BOAY
U IIOCpeCTBOM coILIal4] momaer B kKamepy [5] At nmpue-
Ma TBEPJOTO KOMIIOHEHTa, B KOTOPOIl pasMellleH ITHEeK
[6], 3aKpenieHHBIH Ha IUIUHApe [7], UMeIOWUN BO3-
MOXXHOCTD BpallleHUsA TOCPeCTBOM IOAIUIHUKOB [8]. B
Kamepy [5] mozmaeTcsa TBepABIH CHINYyYMiII MaTepual U3
nutarens [9]. TBepaslit chiyunii MaTepHaa U IIOTOK
BOJbI CMEIIMBAIOTCA B cMecuTenbHO# Kamepe [10] u
yepes guddysop [11] momaroTcs B TPaHCIOPTHBIH TPY-
6omposoy, [12] u B Tpy6y [13] ycrpoiicTBa pasgeneHus
THpOCMeCH Ha TBEPABIH M XUAKWI KOMIIOHEHTHI Ha
IIPOMEXYTOYHOM IIepeKaYMBaIOUel CTAHIH.

Ilocnenmaa BKIIOUaeT B ce0A MeXaHU3M AJIA pasfe-
JIeHUA THIPOCMECH Ha TBEPABIA M XUIKWAH KOMIIO-
HEHTBL. DTOT MEXaHWU3M COCTOUT U3 IIHeKa [14] ¢ momsim
BAJIOM U 3aKpeIUIEHHBIX Ha BaJIy MEXAY JOIMaCTAMH IIaT-
py6xoB [15], coobmenHsix ¢ ero monoctsio. [lIuex [14]
yCTaHOBJIEH Ha MOAWHUIHWKAxX [16] BHyTpu mepdopu-
poBanHOro 6apabana [17], )xecTko cOOOIIEHHOTO ¢ KOp-
mycom [18].

B HmKHe# yacTH IOCJIeLHEr0 0Opa3soBaHbI KaMepsl
IJIA TIOCTYIJIEHUs MYTHOH BOZBI B eMKOCTh [19] mma
IpreMa JKUIKOCTU U TBEPAOTO KOMIIOHEHTOB, BEPXHIIL
YacTh KOTOPOI CBsf3aHAa C BXOAHBIM IIATPYOKOM Hacoca
[1] marpy6xom [20] u Ana mpueMa TBEPAOTO KOMIIO-
HEHTa, KOTOpPHIM mocTymaeT Ha Oyukep [21]. [Jlna
BpallleHusd LIHEKOB Ha TOJIOBHOH ycraHoBke (I'Y) m
mepekauuBalomux ycraHoBkax (IIY) mpemycmorperst
PenyKTOpHI ¢ 3y64aThIMU IepefadaMu [22] U 51eKTpoI-
puBogamu (23], a A1 UX M30JIMPOBAHHUA HA IE€PeKadU-
BAION[UX YCTAHOBKAX OT THUAPOCMECH — 3al[UTHBIMU

neperopogkamu [24].
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O6pasoBaHue THAPOCMECH IIPOUCXOAUT Ha TOJIOBHOM
ycranoBke (I'Y), oT KOTOpOii IIePBYIO II€pPeKaYHUBAIOIIYIO
ycranoBky (1I1Y), Ha KOTOpOIi IPOMCXOAUT pasieieHue
THAPOCMECH HA TBEPABIN W JKUIKWH KOMIIOHEHTEI, pas-
MeIIAIOT Ha PacCTOAHMU £1 — B MeCTe IIOJIHOHM IOTepHu
Hanopa, pazBuBaeMoro uMm. Bropyio 21V or 111V pasme-
IAIOT Ha paccTosHUe £2 - B MeCTe II0JIHOI II0TepH HAIIoPa,
passusaemoro ot 1I1Y u 1.4. (cM. puc. 4, 6).

Tak Kax 4MCJIO CTyTeHell yCTAaHOBKYU IJIA IIepeKadu-
BaHUA THAPOCMECH INPAKTUYECKN HEOTPAaHUYEHHO, TO
CO37aeTci BO3MOXHOCTh TPAaHCIIOPTUPOBAHHUA TUIPO-
CMecH Ha JajbHUe PaCCTOSHUA.

MHorocTymeHyaTas TUAPOTPAHCIIOPTHAA YCTaHOBKA
paboTaer cienyIOmUM 06pasoM.

BrrcoxoHanopHbI# BoAsHON Hacoc [1] 13 mpueMHOro
symmda [2] uepes BcackiBarouryio TpyOy [3] 3acacsiBaer
YHCTYIO BOAY U HarHeTaeT B TPYOOIIPOBOJ, HA KOHIIE KO-
TOPOTO Haca)XeHO COILIO [4] A Mofauy BRICOKOHAIIOP-
HO¥t cTpyu B Kamepy [5]. Tyzna xe mrHex [6], pasmenes-
HBIN Ha IMUIMHApe (7], KOTOPHIi BpaljaeTcss BOKPYT Ha-
OpHO¥ TPyOBl Ha MOJIIMIHUKAX (8], mojaer u3 mu-
taresiA [9] TBepABI CBIIYYUil MaTepHaIl.

OG6pasoBaHue THUAPOCMECH IIPOUCXOZUT B CMECH-
TexbHOU KaMepe [10], 13 KOTOpPOIi OHa OCTyIaeT B Hud-
¢dysop [11], B KOTOpOM IIpPOHM30MZET BOCCTAHOBIEHHE
CTaTU4eCKOTo Hamopa. M3 mociesHero rufpocMecs moc-
Tymaer B Tpy6ompoBoz [12] u B Tpy6y [13], rme moin-
HOCTBIO IIPOMCXOZUT IIOTEPS OSHEPTUU, pPa3sBUBaeMOI
TOJIOBHOI ycTaHOBKOI1. Ha aToit TpyGe 3akpeIlieH IIHEK
[14], XOTOpBIH MeXAy IOJOCTAMHU UMeeT HaTpyOku [15]
IJIA BBIIyCKa THAPOCMECH W BpalllaeTcs Ha IIOIIH-
nuukax [16]. T'mapocmeck mocrymaer B mepdopu-
poBaHHBIH Gapabau [17], )XeCcTKO COeAMHEHHOTO C KOP-
mycom [18]. B mocejHeM IPOMCXOLUT OTAEIE€HHUE KU -

KOTO OT TBEpAO0ro.
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Puc. 4. O6mas cXeMa TeXHONOTMYECKOH CXeMBI MHOTOCTYIIeHYaToO THMAPOTPAHCIIOPTHOM YCTaHOBKM (BCeX CTyNeHelf, a) M BIIopa

pacIpefieieHIs HATIOPORB (faBjaeHuit), pasBHBAEMBIX HACOCAMY KXXAOM CTyIleHH (YCTAaHOBKM) MHOTOCTYIIEHUYATON YCTaHOBKY, 6): 1 - Hacoc zas
TIOZIa9M XXHMAKOTO HeCYIero KOMITOHeHTa (Kak IIPaBHIIO, YHCTOM Bo/pI); 2 - IpHeMHEL 3yMId; 3 — BcachiBarolias Tpy6a Hacoca; 5 — kaMepa it
IIpHUeMa TBEpP/Or0 KOMIIOHEHTa (TBEpZIOro CHIITy9ero Marepuaia); 9 — OyHKep Ajd MOJAdYH TBEPAOTO CHIIydYero Marepuaia (KoMmoHeHTa); 12 —
TPAHCIIOPTHEIA TpyGompoBog; 18 — xopmyc; 19 — eMKOCTS A1 IpHeMa XUKOTO ¥ TBEPAOro KOMIIOHEHTOB; 20 — HaTPyOOK /I IPUCOeFUHEHUA K
BEICOKOHAIIOPHOMY BOZITHOMY HACOCY, PacIIONIOXKEHHOMY Ha HepeKadMBAlOIINX CTAHINAX (ycTaHOBKax); 21 — 6yHkep Ans MOAAaYd TBEpAOrO
KOMIIOHEHTA Ha IIPOMEXXYTOYHBIX CTAaHIMAX (ycTaHoBKax); I'Y — ronosHas ycranoska; 111V — nepsas mepexaumBatomas ycranoeka; 2ITY — sropas
TlepexaumBaiomas ycraropka; 3IIY — TpeTbs mepekauuBaiomas yCTaHOBKa; &1, £2, €3, £4, - PaCCTOSHMA MeXy IMPOMEXYTOUHEIMH HACOCHBIMM

craEuavy (YCTAHOBKAMMU) BCEX CTyTIeHeH

Bozma m3 kopmyca mocrymaeT B eMKOCTh [19], a u3 ee
BepxHell YacTu IocpencTBoM marpy6ka [20] — x BbICO-
KOHAIIOPHOMY BOJSHOMY HAcOCy, PAcCIIOJIOXXEHHOMY Ha
IepeKavuBaoueii ycraHoBKe (cM. puc. 2). TBepabIii Mate-
pHaT B MOKPOM BHZ€ AJ1 JaJIbHEHIIero TPaHCIOPTHPO-
BAHUA IIOZAETCS B IpUeMHBIH GyHKep [21], pacmonoxeH-
HBII Ha IepBOM IlepeKauymBamomell ycraHoBke 1IIV.
Bpamenue tpy6sr [13] ma IIY, a taxke muexa Ha ['Y
IIPOMCXOJUT 3yOUYaThIMU Iepefadamu [22] 1 peTyKTopoM,
IIPUBOAUMBIX B JBIDKeHHe seKTporposogoM [23]. Ipo-
CTPaHCTBO, B KOTOPOM pasMelleHBI 3yOdaTas Iepezada,
PEIYKTOp U 3JIEKTPOIIPUBOJ, OT CIy4aifHOTO IONaJaHuUs
BOZIBI FUIM TUPOCMECH 3aIIUIIAET Teperopozxa [24].
Taxum ob6pasom, Ha mepekauusaromei IIY (cum. puc.
2), B yCTpOMCTBe [Ji pasfieleHus THIPOCMECH Ha TBEP-
IBIH ¥ SKUAKANA KOMIIOHEHTHI (CM. pHC. 3) IPOHCXOIUT

OTZEJIEHNE TBEPAOIO CBIIIYYEro MaTe€pHala OT )KPIZI;KOfI
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CpeZbl — BOZBL, @ IIOTOM BHOBb 00pa30BaHKE I'HIPOCMECH
C ToM e KOHCHUCTeHIIMel, KOTOPYIO OHAa MMeJIa J0 Iepe-
Ka4yMBaIOlleil yCTAHOBKU B TpyOompoBoze [12].

DTOMy CIIOCOOCTBYeT TO OOCTOATEIBCTBO, UTO I
JaJbHeHIIel TPaHCIOPTUPOBKHU BOJA, OCBETICHHASI B
emkocTu [19], mogaercsa BBICOKOHAIIOPHOMY HAcoCy Iie-
peKauuBaroleil HACOCHOH craHIuu (cM. puc. 2). 3arpy-
30YHBIM IJIs 9TOH CTaHUMY ABisercs OyHkep [21], kyza
muekoM [14] us xameps kopuyca [18] mozaeTcs TBep-

IBIH CBITYYMi MaTepHaj B MOKPOM BHJE.

3akmoueHue

PaccmorpenHas ycTaHOBKAa IIO3BOJIAET TPAaHCIIOPTH-
PpoBaTh THAPOCMeCH Ha JJa/lbHIe PAaCCTOSHUA C O MHAKOBOM
— OITUMAJIBHOM KOHCUCTeHLIMEH 110 BCeli MarkuCTpaIn.

Kpome TOro, BO3MOXXHOCTB ITOJTHOTO M3PAaCXOZOBAHIA

SHepruii, passusaeMsrx I'Y u I1Y, a Taxke ncronb3oBaHue
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B Ka9eCTBE NCTOYHNKOB OHEPIUY BBICOKOHAIIOPHBIX BOZ A~ TPaHCIIOPTUPOBAHUA IIO TPy60l'IPOBO,ILHOfI MarmucTpaau

HBIX HACOCOB 10 MUHMMYMad YMEHBIIAET IKCJIO CTyl'[eHefI IIOJIEBHBIX MCKOIIAEMBIX M APYTHX TBEPABIX CBIITYYHX

MaruCTPaJbHbIX TUPOTPAHCIIOPTHEIX CUCTEM. MaTepHaoB Ha OOJBLINE PACCTOSHUS, IOKA3as, 9TO IO
OpueHTHPOBOYHBI ITpejBAPUTENBHBIN IO CYIET TeX- CPaBHEHMIO C CyUIeCTBYIOUIMMU B HACTOAIee BpeMs yC-
HHUKO->KOHOMHYECKOTO 3ddeKTa, TOCTUTHYTBIH OCy-  TaHOBKaMU, QYHKIMOHHUPYIOINMU I PeIIeHU TOH Xe

ITeCTBJICHUEM paCCMOTpeHHOﬁ TEeXHOJIOTUYECKOU CXeMBbI eI MOXKHO JOCTUTHYTH 3HAYHUTEJIBHOIO SKOHOMHYEC-

MHOTOCTYIIEHYATOH THAPOTPAHCIIOPTHOM YCTAHOBKM 711 KOro dddexTa.
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Technological scheme of a multistage hydrotransport facility for transportation of
fossils and other solid loose materials by pipelines at far distances
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Abstract. The paper reviews the technological scheme of the multi-step pipeline hydro-transport system
processed by us for transportation of the hydraulic fluid of solid loose fossils with the carrier liquid at long distances
by pipelines, where high pressure centrifugal water pumps are used instead of centrifugal soil pumps. To perform its
function, it has a mechanism for obtaining a hydraulic fluid which is installed within a drum and consists of an auger
and quill shafts, which are attached to the axle between the inlet pipe wings. A nozzle is placed within a chamber
receiving a solid loose component, which is performed within it by an auger. At the same time, each station is
equipped with volumes located under the perforated drum for obtaining a mixture of liquid and solid components,
which are respectively connected to the pump inlet pipe and the suction chamber of the solid component.

Such technological scheme of the pipeline hydrotransport system allows the mixture (hydraulic liquid) to be
transported in the carrier liquid of solid loose fossils (as a rule, water) at any distance with an optimal concentration.

In addition, use of high-pressure water pumps on the head pump and line pump stations as a source of energy
allows for minimizing the number of steps sequentially connected to the main pipeline, i.e. significantly increase

technical-economic indicators of the system and ensure sustainable operation.

Key words: auger; carrier liquid; inlet pipe wings; nozzle; technological scheme; perforated drum; pump inlet

pipe; solid loose material; hydraulic fluid; quill shaft; hydrotransportation.
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Abstract. TThe paper refers to the issues of university internal projects funding by research funds of Georgian
technical university. In particular, here is described the possibilities of using qualitative and quantitative assessment
and expertise methods of different projects, which is one of the main issues in the management of engineering
projects. The proposed paper provides methods for evaluating and examining projects of applied fields mainly, based
on the use of which it is possible to successfully conduct not only the evaluation of the mentioned projects, but also

their farther correction as needed.
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Abstract. According to the authors of the article, pseudo-styles mix and dubious stylistic priorities of the new
building of the Museum of Fine Arts on the central thoroughfare of Tbilisi at 7 Rustaveli Ave., deserve a healthy
dose of sound criticism.

In 1868, arch. O. Simonson built court chambers on this site, which was rebuilt for the hotel "Orient" by arch. A.
Zaltsman in 1874. Later the building turned into an hotel “Intourist”. In 1977 the House of Artists settled in the
building, but in 1991, as a result of the Tbilisi War, the former hotel was completely destroyed.

Recently the Museum of Fine Arts was completed on this site according to the project by arch. Archil Kurdiani
(Jr.). The new building is decorated with an abundance of decor, traces of various historical and cultural precedents
are visible, among them the most prominent is the Venetian architecture of the Palazzo Ducale. A huge statue of a
bronze eagle rises above the central entrance of the richly ornamented main facade along Rustaveli Ave. The facade
that faces Gudiashvili Street is radically different. It uses modern materials - glass, metal, the shapes are geometric
and minimalistically solved, while the other two facades are a mixture of Art Nouveau, Baroque and others, in some
cases - of unknown styles.

In its time, the building permit issued by the city authorities for the construction of this building provoked a
critical reaction of the majority of experts and the public. In their opinion, the construction of a new building
introduced a discord into the development of the avenue. Positive ratings were in the minority.

For the authors of the article, a completely modern and bold solution would be more appropriate for this site, a
new word in the stylistic diversity of the Avenue, which would not oppose the context, history and public opinion,
for the architect's duty is to respect the urban past, when he deals with it in the process of a new building design.

According to the authors of the article and other critics, such controversial interpretations at culturally significant

urban interchanges should not be carried out without international architectural competitions.

Key words: Criticism; heterogeneous; kitsch; museum; Rustaveli Avenue; style; Tbilisi; Urban Heritage.

ISSN 1512-0996 b3v-ob 3GM3gdo — Works of GTU — Tpyas: ITY
www.shromebi.gtu.ge 133 Ne3 (517), 2020



Ls0bg0b®m bsgdg — Engineering — Mimxenepnoe meno

UDC 72
SCOPUS CODE 2216

CnopHoe BocnpusTue Haciaegus: T6mmucu, IIpocext Pycrasemu Ne 7
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E-mail: n.shavishvili@gtu.ge

Tamapa YyGunuzze JempaTaMeHT apXWTEKTYpHOTO IUIAaHMPOBaHWUA U ypbaHuUCTUKM, [pysuHCKMi
TexHU4YeCcKU# yHUBepcuret, I'pysus, 0160, Téunucu, yia. M. Kocrasa, 68
E-mail: Chubinidzetam13@gmail.com

PeriensenTsr:

I'. Muxuamsunu, [Ipodeccop mKOIBI MeXIYHAPOLHOTO AU3aNHA

E-mail: gochamikia@yahoo.com

M. Mawucypagse, AcourpoBaHHbIi mpodeccop dakyabTeTa apXUTEKTYPhI, YPOAHUCTUKY U JU3aWHA
E-mail: m.maisuradze@gtu.ge

Annoranuda. Ilo MHEHHIO aBIOPOB CTaThU, CMENIUBAHWE IICEBAOCTHJIEH ¥ COMHHTEBHBIE CTHJIACTHIECKHE
IIpHOpHTeTHI HoBOCTpoiikyu Myses Masamtsix VickyccTB Ha eHTpaabHOM ITpoctiekTe Tounucy, mo agpecy np. Pycrasenu
Ne 7, saciTy>KMBalOT 37IpaByIo 403y KPUTHUKH.

B 1868 r. apx. O. CuMOHCOHOM Ha 3TOM MecTe ObLIA IIOCTpOeHA CyZeOHas majnaTa, Kotopat B 1874 r. apx.
A. 3ajpuMaHOM GbLIA ITepecTpoeHa mof rocTrHuny «OprUaHT», KOTOPOe IIO3Ke IPEeBPATUIOCh B rocTrHUIy «HTYpHCT».
B 1977 r. B HeM o6ocHoBaica «/lom xynmoxxauka». Ogxaxko B 1991 r. BemencrBum TOumMcckoi BOMHBI 3maHHe GbLIa
TIOJTHOCTBIO YHHUYTOXEHO.

ITo mpoexTty apx. Apumna Kypauasu (Mi1.) Ha 3ToM MecTe HeiaBHO 6bL 3aBepiner Myseit Masamsx Mckycers. Hosoe
3faHMe yKpallaeT M300MIMe AeKOpa, BUIHBI CIeIbl PasHOOOPAasHBIX MCTOPHKO—KYJIBTYPHBIX IIpelle/leHTOB, CpeAu
KOTOPHIX HauGojiee SIPKO BBIPRKEHHBIH - BeHeIMaHCKas apxuTekTypa «/lBopua [loxkeit». Hazm meHTpasbHBIM BXOZOM
6orato OpHaMEHTHPOBAaHHOTO IJaBHOTO (acaza 1o Imp. PycraBenn Bo3BHIIIAETCS OTPOMHAsA CTAaTys GPOH30BOTO OpJa.
PapnxansHO oTmyaercs dacag, BIXOAAMMH Ha yaully ['yauamsuy. B HeM UCIIONB3yIOTCA COBpeMeHHbIe MaTePHAJIb -
CTEKJIO, MeTa/LI, TeOMeTPUYeCKI-MUHIMAIHCTHYHbIe (OPMBI, B TO BpeM: Kak fBa Apyrux (acaja - cMech MOZEpHa,
GapOKKO U APYTUX CTHIIEH.

B cBOe Bpems paspelieHIe, BIJaHHOE BIACTAMU TOpOZa Ha TOCTPOMKY STOTO 3/IaHM, BBI3BAJIO KPUTUUECKYIO PEAKIIHIO
GoJIpliref YacTH HKCIEPTOB U OOLIECTBEHHOCTH. B TO ke BpeMs CYIIeCTBOBAIU TOJTIOXKUTENIbHbIE OLLEHKU U PasIMIHbIe
MHEHUS, OFHAKO, OHY OBLIH B MEHBIIIECTBE.

3maHye HOBOTO Mys3es BHECJIO [JMICCOHAHC B PasBUTHeE IIpocIieKTa. /Iy aBTOpoB cTaThy 65110 651 GOJIee IpHueMIEMBIM
COBEpILEHHO COBPEMEHHOe, CMeJIOe 3ZIaHNe, KOTOPOe CKa3aIo ObI CBOE CJIOBO B CTIUIMCTHYECKOM Pa3HOOOPasHH IIPOCIIEKTa
Y He IPOTHBIWIOCH OBl KOHTEKCTY, MCTODMM M MHEHHUIO OOIIeCTBEHHOCTH, MO0 JOJT apXUTEKTOpa - yBaKEHUe
ypOaHUCTIIeCKOTO IIPOILIOTO.

Ilo MHeHUIO aBTOPOB CTATBU U APYTHX KPUTHKOB, TAKOI'O POJA CIIOPHBIE MHTEPIIPETAIIUY HACTIEAUA HA KYJIBTYPHO
3HAUMMBIX II€HTPAJIbHBIX TOPOJCKUX PasBA3KaX HE [OJDKHBI OCYLIECTBIATHCA Oe3 OOLIeCTBEHHOTO OOCYXKIEHHS U
IIPOBeZieHNS MEXXIyHaPOAHBIX aPXUTEKTYPHBIX KOHKYPCOB.

KirrogeBsie cyroBa: ropoficKoe HacleAye; reTeporeHHOCTh; KPUTHKA; KUTY; My3ell; mpocmekT PycraBesy; CTHIb;.
T6wmncy.
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A3 A &2 M
b6. 7
I 50 dgdombgggsdo, 30b650qsb [ApAk] QO
A A, 4, 4 -30©0mBBEOY005, s80¢™8 A A,MA, -,

31939 MBS 0gml dBoEOMEBBEHMGO, ogMmsd g Bgmad-
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139 Ne3 (517), 2020



350098035 — Mathematics — Maremaruxka

30905, 3065006 o6 sMLIdMBL OligmO OMPB-
GO0 F5Om 30bs L9 3mbgEO, Mol HrMdgEody
3500930 LogMdg 1-0b GHME0d, B58sboEsdy Mv) sSOLY-
0mBL SLYMO BOEOMBBEMEO b3 3MmbgEo, 3s80b ol
56 MBS 0gmL BHMERIOS.

IL. 58 9gBmbggzsdo doomybGn® AA,MA, ©>

A A MA,; -©56 300053065b gm®gdom 335J3b:
a’ =b* + h?;

(a+1) =(b+2)* +4%;
a,b,he N.

a’ =b> +h%; a® =b> + i
ola® +2a+1=b> +4b+4+h*; = 2a+1=4b+4 ;
a,b,he N. a,b,he N.

9b 30 89793 gdY0o.

05856500539 B3060 33905 I3EIMOS Bv) 56 SGLsg-
3L 0Ly BOEOMGBBEHMGO 1 -3Mmbgo (1 >3),
OmgmeE 99mbbgJoo sbggg, BsHbgo, GmIgol
6dge0dY 339MH0L 56 E0sMbsErol Log™Mdg Bmeos
2-0b. 6.¢0.3.

abs 29630bomo $9mEsbs™ (k) & =3 -bLomgol.

50m(3965™(13,3) 5MLYDMOL M) 9GS LYo BoOM-
BBGHMGO n-3790bgo (17 >3), G@dol Gmdgeody
339M0L 96 0saMbsgol bogMdyg 3-0l Gmwos.

05399935m, MHMI sMLYOMBL OLYINO BOOMGB6EvY)-
60 1-39mbgo (7 >3), GeIoL Gmdgwody ag96-
O0b 56 0saMbaeol Loa®mdg 3-0b Emeros. 35dob y39-
@ 00 153 3MBYJIOLIMNZOL, HMTJWMNS Bdgs S0l
3-0b Gmwo bogMmdol dmbszzgomo, bmem dgbsdg
3000 30 — 88 1-379mbyEol Gmdgewody fzgOm,
39Mq00L LogMdgms Lbgomdol dmwero 0 Gmeros; 1
9b 2-0b. (gb sz30w0 bshgzgbgdgos Lodzmmbgwol
EMEMdOL 459mygbgdom).

bEv-ob 3G™3gdo — Works of GTU — Tpyam I'TY
Ne3 (517), 2020

30650006 o6 oMLGdMOL  3MMMEOBsGms gMAol
565355 YEIMHO B0OMBIBEHMHO

dmbs339m0 Loa®mdom 3-0b GHmro, s8oGHMI 439es
abgmo  Lsd3mMbygdoLsmM3oL 33543l gM-gMH0
93990 Bsdmmgeromo 9900mbgg39d0@sb (ob. L. 8,
6. 9, Lme. 10).

A b M

26, 10

1. 59 89000bg93580 3065006 [A " Ak] ©> Ad, A4, 4
-000MB6GOJO0s, s8oGmd A A,MA, 1bos ogmb
00©0MR0EHVMO. Foa®d g 9w9degdgE0s, 306506
[APM J M 5oL BOOMGBBEHMMO.

II. 58 8gdmbgg3980 doEOMBbEAHNO A A,MA, ©>
A A MA, -©56 30053065b mgmcgdom 335J3:

a’ =b* +h;

(a+1) =(b+3) +h%;
a,b,he N.

A =b*+h?; n* =2(b+1)(b+2);

2a+1=6b+9; & Ja=3b+4; (1)
a,b,he N. b,heN.
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IIL. 50 998;mbgg3sdo dBoomBBEHNGH A A,MA, ©5
A A MA,; -©56 300053065b mgm®g8om g35J3U:

a* =b* +h%
(a+2) =(b+3) +4%;
a,b,he N.
a’ =b*+h’;
ola’ +4a+4=b"+6b+9+h*;
a,b,he N.

a’? =p? +h2;
= 2(2a—3b—4) =1 (2)
a,b,heN.

00600 gL 99mdEgdgE0s.
0505L50599 yzges sbgomo Lsd3Mmbggdolsmzol

[Ap Ak} 3000E0b5EM ©IOIOL 35M5EgEIM0S QOO
|ApAk| =3 |ApAq| =3b+5; |Aqu| =3b+4

[ 4M|=b; |4,M|=h=22(b+1)(b+2),

2(b+1)(b+2)=4(2p+1)(p+l)=t>. (3
5 b =2p -bsogob
2(b+1)(b+2)=4p(2p+1) =1’ 4)
(3)-Lo o (4)-b 355BBosT ML ME B3O STM-
BsbLBO bo@ Mo HoEbggddo. Bstmwss, 3065096
(p+1; 2p+1)=1,5800®8 (3)-3b 3s3mB0bGMdL
ob, O™ Mbs Imodgdbgdmgl olgmo m,ne N, G-
09@m30L5(3

+1=m?;
PRI o com? =1, ()
2p+1:n2.

(alz —2b12)(c12 —2d12) = (a0, +2bydy )’ =2(ayd, +be) (6)
(al2 —2p? )(clz —2d12) = (e, ~2bd, ) =2(aydy —be ) (7)
(6)-0b> s (7)-0b 89939MBO™, PoBEHMEGdGBOL
(¢, =2d> =1 ©> a’ —2b, =—1) 30mbsblBYdOL 30d-
006069000 99330005 F0300M™ Yzgus sboero M-
Boblibo (5)-0bs. J399mo dmy394egl 2s0mmzErqdols Med-

bssg beN b 2(b+1)(b+2) 560 Bodreoemm@o  ©9603dg Bggpao:
603b3oL 335MG0.
b =2p -bsogob
n m n* —2m* b 2,2(b+1) (h+2)
7 5 -1 48 140
41 29 -1 1680 4756
239 169 -1 57120 80782
1393 985 -1 1940 448 2744210
8119 5741 -1 65 918 160 93 222 358
b, 11

ISSN 1512-0996
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239G0LJO00Y 5EZ0WS© B00xYdS (4)-0b 58mbIbLYdO.
3563, 3065006 (p; 2p+1)=1, s80&Hmd (4)-0b

50Mbsblibgd0 9230005 80300000 FoMEH03500. 2503~

U@ vy-obs 3BmIgd0 — Works of GTU — Tpyas: ITY

141 Ne3 (517), 2020



350098035 — Mathematics — Maremaruxka

©0BsMgmdlL, GmI Mbs sOLYdMdIL obgmo m,

n € N, Gm39msmgz0Lss
p=m’;
V= -om’ =1 @)
2p+l=mn

0505b000g (4)-0b 50mbsblgdo dgy3z0deros dogo-
oo 390l (8) a96GHMmgdol sdmblboom. s35L0eb
b=2m’-1.

II.. 3o3ob 30EoMEBH6EHMG LsdzMmbgms LodMsg-
g, MmO Bgdmm oym 658396900, o6 M0l (356M0g-

@0 bodMOZY.
A A A, = dM ="
cos A,AxA, =—cos AqAKM——m.
- b+3
cos A A4, =——.

P T 3pts

by, 12
0505B000509 bl 2ooEIBO®  I30MEYOS

cos ApﬁkAq Q5 cosZAq;IPAk. 9:0. 0BMEIds ApglkAq1
©> 4,4, 4 .

5990056 208mBobstrg, ) b,d e N (d > b), 35806
IIr 3o3ob Lsd320mbggdobsmzol 9godangds g3Jmbogl
IV 56 V 890mbgggo.

29630bowmo IV 890mbgggo.

A4, A4, 4

A, A, 36 ¢ > (3d +5)~(3b+5) =3(d ~b)

A, €[MN]|[ 4,4, | = AMN4,

bEv-ob 3G™3gdo — Works of GTU — Tpyam I'TY
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AwEA4 :>|MAql| :|NA‘“|
S |ApAq1| |EA

| = |MAq1 | =
q

‘2\/2(51 +1)(d +2) - 22(b+1)(b+2)

=(3d +5) =
2,J2(d +1)(d +2)
=(3d+5)[1— ﬂ-bi]<(3d+5)(l—ﬂj=
d+1 d+2 d+1
_GBdENE=b) 5y 2D sy
d+1 d+1

{3(d—b)<c<3(d_b)+2;:>c:3(d_b)+l'

b,d e N.

2 2 2
A4, N4, -©5b |Aqu1| :|AqN| +|NA‘11| =

= (3(a-b)+1)’ =(d-b)’ +

(@ D@+ b+ DB12)) o

< 8(d—b)? +6(d—b)+1=

2
=8(J(d+1)(d+2) —\/(b+1)(b+2)) ,

653 9999990905, 3065096 dmem GHmEwmdol
Totzbgbo Abotyg 396300, bogom dotxggbs 30, vy ol

Bo@ oo 046909, — crfo.

b6, 13

sbaws asbgobowmo V gdmbggzs. gboos, Gd

|Aq0|e(3b+4;3b+5) ©> |40 e (Bd+4; 3d+5), s80-
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G08  [4,4|e(Bb+3d+8;3b+3d+10) @ oxy Loy 3eRI@Mdm Ib+d+3) =(b+d+3) +

2 2
|4,4]€ N, 85806 [4,4|=3b+3d+9=3b+d+3) . |4E[ ©8b+d+37 =|4E[ . gb 30 Yyndegdoeos,
(A NME 3563 310bgo©sb) 306500000 b,d,|AqE| eN. 9.0. 56 56UgomdL IV s V
|4E|=|NM|=b+d +3; G030l d0EoMmEBBEOO Mmobzmmbyo, s80¢™a y39-
|ME|=|4,N|. ’

@ dOOMABEHMOO 1-39Mbgo, HGMIWOol 39MmEol
(|AqM|7 |A1N| c N) = |AqE| eN, Log™dg 3-0b GHmeros, Mbs oyml dbmerme VI Godol
(3-0b Beo Loa®dol a39MEOoL 993 0 HOa30b gbhm

30650096 |4, E|=|4,M|+|4N|. 0o bop®dob 33000l 30w ol d
dboegl dmd3999e0) bmerm H™IOL ©os[Mbsols

2 2 2
Oy A4 EA, -6 |A1Aq| = |A1E | +|AqE| > boa®dg 3-0b Gme0os, Mbs 0gml dbmenme VII Godob.

VI Aq
<
)
A % ag
ny

s/
4

3 b
Ay Ay M

VIn
A
Aa 1 — 3 Aa
g 5 4
.
M 4 3 [ 4,
b6. 17 by6. 18 by 19
VIm VI
A 3 d__&
. O A4
@ -90,‘_7 "
4 - Aq 22+ )p+2)
/ 3&*!\ 2
1 M
Ap ;. A, d M
L. 20 b6, 21
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89dobgggs  VI-Loogol, A 4 EA, -6 300003065l
2 2 2
0gmégdom  g3593L: |A1Aq|=|A]E| +|AqE|. Lo0obog

30IPNMON

A =(b+d+3) +

({2 (br)(br2) -2 ([d+1)d+2)) . ©

aobg0bowmom  (9)  d=0-bsomzol (gl sGoL

9gdombggzs  VI). o0 dgdmbgggobomzgol  a3543l:

|[ApA)| =4, |ApAg|=3, |44c|=5,

|4pA,|=3b+5, |44, =3b+4, |4M|=b,

|4, M|=22(b+1)(b+2), |4,E[=22(b+1)(b+2) - 4.

590@™a (9) BoomgdlL Labgl:

¢ = (b+3) +4(|2 (b+1)(b+2)—2)2. (10)

0oa339mbo AAdp4A4,-©36  Lsdzmobgool

MEAHMEMOOM 33593L:

{c+4>3b+5 :

=ce(3b+1; 3b+5).
c<3b+5 .
30650036 ¢ € N, 590¢md
ce{3b+2; 3b+3; 3b+4}. (11)

(10)-0b goMsgddbom dogomgdo:

16V2b% +6b+4 =9b* +30h+41—c> .

(11)-0bs s (12)-0b gom35¢0bFobgdom agsd3L:

(12)

bEv-ob 3G™3gdo — Works of GTU — Tpyam I'TY
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16y2 % +6b+4 = 9% +30b+41—(3b+2);
1642 % +6b+4 =9b% +30b +41—(3b+3)*;
16y2 5% +6b+4 = 9% +30b+41—(3b+4) .

beZz, .

1672 b*+6b+4 =18b+37 ;
16(2 b*+6b+4=12b+32 ;
& (13)

16(2 b*+6b+4=6b+25 .

beZ, .

(13) LobBYBob 3oMzgw s TYbsdY FBEMEGIL 5O
24098605 59mbsblibo dmge sgdom Moibzgddo, 30-
65006 99 496FMEgdOOL Fobbgbs Tbotyg, 0¥y ob
Bo@Goem©0os — rfos, dstx3gbs 30 — 396G0. Do~
9oL5509 (13)-056 3090 gEMdm:

1682b% +6b+4 =12b+32;
b EZo.

2B +6b+4 =3b+8;
= =
bEZO.

{16(2b2 + 6b+4) — 92 + 48 + 64;
=

beZ,.
— 48.
2 - T
=0, 23
23 asp=0; (b=0)
bEZO. b:0
beZz,.

ISSN 1512-0996
www.shromebi.gtu.ge



350098035 — Mathematics — Maremaruxka

50 990mbgg3sdo B3zgb dogz0mgo VI Godol dstro-
300bgeo.

by 49bgobowmom (9) d =b # 0 -bLsmgob. 53 990-
mbg935d0 33543L VIm. sbgmo 30omesb@Em®mo mmb-
3Moobggdo  sOLYdMAL 00 b e N -Lomgol, MmIgen-

®0m30653 A2 (b+1)(b+2) — Bory®oam®o Gogb-
300. HMPMOE Bgdmm oym 50bodbo, sbgmo Mogb-
3900 ©15065300.

653 899909 (9)-b, Fobo 5dMbsbLBO 00 Fgdmbggzsdo,
6ngs b,de N ©s b#d, Bggb dogeh 36macmsds Basic-
g 990089990 oym b s d 1000 000-0¢0g, Foaeod
3190 BoG MO MEO ¢, b s d 56 Br0dgdbo.

B39b0 5B Sbg0 ¢, b S d 56 sYOMB. Selss-
60965305, MM gl Fgdobgggs gagoderos gsbzobo-
WOm, GMIMOE 59mEBs doEomABEBHMG gwoxlby,
6m3ol gm3Migdo dmnmsglgdmwos 4, @s 4, fo®-
Gowgddo ©s G@IMOL OO ©OsdgBMmOL Loa®dyg
3b+3d+9-b BmEos. 858515509 sOLYOMBS Slgmo
Ap 44,4k 30©0MBBEGHIO0 MmMb3MmbgEoLs Geagm-
3sb0S SMLGDdMBOLS dOEOMBBEHWH gEoxkglhy olgmo
000MBBEHNMOO Jerdols, HMIEoE 5O SHOL 3o6Mo-
©@IEOH0 3nmMOEoBsEms ghdol.

(9)-0b  sbowmpomto dgdmbggzs  VII-Lomzgol
O3 mbs A 4, E4; -6 8ogogdon:

2 =(d-b) +

(2 (p+1)(b+2)+2 (d+1)(d+ 2))2 . (14)
b =d -bsomgzolb dozomgdm Jgdmbggzs VII o (14)
300090l Labgl

=42 (b+1)(b+2))

c,beN.

ISSN 1512-0996
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(15)

@{c=21/2 (b+1)(b+2);

c,beN.

MMMO3 339 Bgdmm ogm 656396900 (15)-b osB-
605 995961530 53MbbLBO, brewm M3 dggbgds (14)-L, (9)-
ol Augo3Bo 3MMyMsds Basic-bg 9gdmfjdgomwo b o
d 1 000 000-8¢09, 359658 sLgmo boGwMowmEmgdo ¢, b
©5 d 396 8m0dgdbs. (B39b0 sBOHOm Sgmo Mmmb3m-
H9O 56 SOLYGDMOL) .

VIn-b 56 2598605 58mbsblbo, 306500096 [£Ag]-b Lo-
007 9bs 04ml bodm®owmemo.

VIv-b 56 3558600 53mbsbLB0, 30606 A4y NA, b
A4y N4, 96O 9b©s 0gmb @omgsbG®o
Fom3mombs 1od3MmMbygd0, Mg Fgmdergdgwos 3o-
65096 ©OMPIBEHMG 2obBMEgds x+3%=52-b 4558600
9O IODO 53bsblBO Bo@rMocwm® MoEbggddo x=4
o y=5.

VIv — 8999990900, 306500096 |A11 Ak|+|A1Ap| =
= |Al1 4, | +| 4,4 » 9B 30 9FoBs0BYRIRS 36cBO sBm-

3965L, H@Ieol Jobgz0ms3 sdmbbgdowo mmbzmm-
bgool osaMmboggdol LogMdgms xsdo dg@o wbs
04mb Im306MH306M9 3390 g00L LogMAGMS KX s0bDY.

VIvi 99999¢9990s, 306500056 35806 939d690mo,
603 | BD|=3¢+3 56 | BD| =3¢45.

306390 890mbzgzs (| BDl =3¢+3) gv9dangdgwos,
306500056 339d690mes, Gmd | BDI+| AC/ < BCl +/ ADI,
M3 990bs500ga90s VIv-8o blighgdwyen @qdwyengdsb.

Jgmeg dgdmbgazsdo 309dwmdm, ®md ABAD
o0 3Mmbos s =0 (gL 30 dobbowmwo ogm VIn-9o).

0539906 bgo — V-b.
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cosAq;IPAk = b+3 =l+ 4 :
3b+5 3 3(3b+5)
cosAlglpAk =_L=_l+ 4 :
3d+4 3 3(3d+4)
d, beN.

- 1
A,4,4; € (0;arccos—);
= = 44,4, E(O;ﬂ').
AIZPAk € (0; 7 — arccos 5)

LodMEMME 23543

0gmg9s™(Mm;3) vy doEOMGBBEGHMGO 1 -3Moby-
©0bm30l k =3,85806 ne{3; 4}.

abas 29630bomo s9mEsbs™ (117 &) k =4 -Lsogob.

5003965 (m;4) SOLZOMOL 0vg 9GS OLYMNO BdOEOM-
}bGHMOo 1 -3mobgo (223), HGmIgol GHemdgmody
23000L 56 osgmbsgrol LogtMdg 4-ob GHME0s, S
079 56BYOMBL 303023MmM Y39ed SJOYO 1.

©5399935m, OHMI 5OLYOMBL LYo BOOMBBE Y-
6o n-370bgo (7 =3), Gedewol GMIgewody a396-
0b 56 0saMboeol Loa®dg Gmeos 4-0b. dsdob y39-
@3 00 15I3MMHYPJOOLEMZOL, HMBYIMS Bwdgs SGOL
4-0l @mwo LogyMdol 0mbs3zgmo, bmewm  Jgboedy
§3960L 30 — 53 n-3Mombgool GMIgeody F3gOm,
39Mq00L LOAMAGMS bLbgsmdol Mo Gmeos 0; 1;
2 56 3-0b. (gb s30wo bohz969dge0s LsdzMmbgwol
MEMEMdOL 459mygbgdom).

bEv-ob 3G™3gdo — Works of GTU — Tpyam I'TY
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3bsEMyom®ma Al;lkAq e(0;7).

dogomgm, G@I A=3-Lomzol doEoMBBGHWMo n-
399bgo 99degds ogml dbmerme 6 sdzmmbgo,
36 mobzmmbyo, 3065006 Tsb 96 dgodergds 3Jmb-
9L 39900920 BMMIGOO (0b. b®. 24, Ly, 25, bvy. 26).

b6, 26

306500096 o6 sOUGdMOL  JMMOHObsGMS gMdol
56535059 MH0 BOEOMBBEHMOO IMbs339000, BB~
@ob bogMdg 4-0b G0, (gl Ao8MmBEOBIMYMIL 0do-
@36, MM 5O OLJOMOL 30MoMMLEo 15931900~
b90o, HMIwolb 303m@Egbmbol Log®mdg 4-0L EHmEos)
500@™I ygzges dbgomo Lsd3mbggdobomgol 33593L
9O»-9OH™o 99900930 Mmombo 9g0mbgg30sb (ob. L.
27, 5v6.28, bye. 29, L. 30).

VIII Aq¢

b6, 27
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9b 30 89793egdY0o.
VIIIiv — 899mbggzsdo, sbsgrmaormo VIIIn-obs,

VIl 4

800370bs doomBbEGHYO AA,MA, ©> AAMA,-

a’ =b* +h;
4 A0 M . - .
& 06 33593L: 6a+9 =8b+16; gb 30 9gmdEgdYEOs.
b6, 29 b6, 30 a,b,heN.

VIIIm — 89800b393580 d0@omgsb@m® A A, MA, ©s
VIII - d9dmbgqggzsdo, 306500096 [ApAkJ Q5 0e808 QOOFBOD P R
A A MA, 3005306058 mgm®gdom gg3od3l:

A A, 4,4y - 30omB6GNOJO0s, sdoGmd A A, MA, -

232,42
=b"+h";
b 04ml d0OMGBBEHWOO gl 30 FgvydegdgEros, . 5 )
(a+2)" =(b+4)" +h%
306500006 56 56GdMBL BOPOMBIBEMEOO oMM Mmbs bheN
a,b,heN.
159 39mbgO, HMIOL 35009EHOL LogMdgs 2.
2 )
VIIIn-899mbgggs8o, d0@omgsbd® A A4,MA, ©s a’ =b*+h’; h=3(b+1)(b+3);
<a=2b+3; <<a=2b+3;
A A MA, -©56 30053065b gmcgdom 335J3b: a.b.heN. b.heN.
a’ =b*+h?;
’ 0585b50539 yzges sbgomo Lsd3mmbggdolsmzol
2 2 2
(a1 =(bd) i [4,4¢] 36 6 (006 Gdols
NON 05 30MMEOBGHMS oU.
abheN. paK QIXY 3 OB QJ
s Bbonsb: A, dg| =4 |4,4,|=2b+5 |4, 4|4
a“ =b"+h",
&1 +2a+1=(b"+ 1) +8b+16; |4,4,[=2b+5; boosg beN o 3(b+1)(b+3) G-
a,b,heN. 0050396L 65¢)w Moo Gogbgol LEYIE 335MEL.
a’ =b> +h%; B396 80g® J90mffdgd o ogm 25 000-3¢g s sLgoo b
©12a+1=8b+16; 5000B6@s bryew 54 (35¢00.
a,b,he N.
b 3(b+1)(h+3) b 3(b+1)(h+3)
5 12 5820 10084
24 45 7171 12424
95 168 7951 13775
360 627 8731 15126
1349 2340 9511 16477
5040 8733 10082 17466
5820 10084 10862 18817
7171 12424 11433 19806
7951 13775 11642 20168
ISSN 1512-0996 bEv-ob 3GM3gdo — Works of GTU — Tpyas: ITY

www.shromebi.gtu.ge 147 Ne3 (517), 2020



350098035 — Mathematics — Maremaruxka

by, 32 L. 33
X1
XTIl
C,
A
A ds i r
5 ‘:d‘ ‘?

» 2ty 3 p3 3

4 5

4
g = = Ay Ay
bm6. 34 b6, 35 b6, 36

XIv
Ay 3 4, 4 g g g
LE |
Jd+3 ided 2
Y o 1)o+3)
4 Ag
id+S o 2
5 3 y
Ap K A d M N 4 A b M
b6, 40 b6, 41
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IX — 030b 300MmaEsbEH¥M 153 3Mbyms LodMS3-
g, MmO Bgdmm oym 658396900, o6 G0l (356M0g-

@0 bLoIGBIENY.
~ b+4
A,A A4, = ;
A T op s
~ ~ b
cos A,AxA, =-cos A AM =— b3
0595b00000Y), b-L 2500075000  J30M©IOS
- - b
cos d,Ax A, =—cos A, AxM =— i3

5953, H0b5 35659530l sbseMmYOWGO©, b -l FoBM-

oo J306MYds cos AP;IKAq Qo cosAq;IpAk . 9.0.

0BGy A, A, A, ©> A A, 4, . 500&md b,d € N(d > b)

-Lomgol IX FHodol Lsd3mmbggdolsmgols dgodegds
339mbgl Ibmewmo X o XI 99mbgggs.
29630bowmo X 99dmbggze

AA, A, A

A, 4, -0@36 ¢ > (2d +5)—(2b+5) = 2(d ~b).

[MN] |I[ 4,4, |= AMNAq,

[pa, | _|va, |

o AAPEAql = 245 |EAq1|

= |MAq1 | =

J3(d +1)(d +3) =3+ 1)(b+3)

S +1)(d +2)

—Qd+5)|1- /b+1.b+3 <
d+1 d+3
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b+1.5
d+1.5
d-b
d+1.5
2(d-b)<c<2(d—-b)+2;
{b,d,ceN.

_(2d+5)d-b)
 d+ls

<(2d+5)(1—

)

<2(d-b)+2;

=2(d-b)+
=>c=2(d-b)+1.
BoO03nmbs A4 NA, -©56
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2 2 2
qu1| - |AqN| +|NAql|

9.0.
(2(d -b)+1)’ =(d -b)* +

+3(\/(d +1)(d +3) —\/(b+1)(b+3))2 PN

& 23db+4d +8b+8)+1=

= 6J(b+1)(b+3)(d+1)(d +3) . (16)
b 30 9999 gdgEos, 30bsosh dobo dstbgbo
dbomg 39609, beagnm Botrxzgbs 30, Mg boGG oMo
0dbs — cofo.
XI - 890;mbggzsdo (3boos, HmA
|4,0] € (2b+3; 2b+5); _
|4,0|e(2d +3; 2d+5).
|44, € (2b6+2d +6; 2b+2d +10).

005bmsb 0y gogomzowolobgdoe  0dsl, ™I
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=2d+5+2b+3=2b+2d +8, @ |4,4]| N, 85806
0300900 |4, 4)|=3b+3d +9=3(b+d +3).

05603M0bs A NME -6 30053065 ogmégdoom
23593 |A1Aq |2 = |A,E|2 + |AqE|2 , Loosbsg 3090
etele))

(2b+2d+7)* = (b+d +4) +

+3((b+1)(6+3) +\/(d+1)(d+3))2 &

& 6bd +8(b+d)+15=

=6J(b+1)(b+3)(d +1)(d +3) . (161).

(161)-b 56 558605 Bo@rMocr® MoEbggddo s0m-
BobLbo, 3065006 otrzbgbs Aoty 396300, Botrxggbs
30 o

XII-8980b3g935d0 BsOrmngmobs 4 NME -©sb 3oms-

23MML 09MEOq9000 235J3L |A,Aq|2 = |A1E|2 +|AqE|2 , o~

005653 300901 Md”
A =(b+d+4) +

(17)

B((b+1)(6+3) +\/(d+l)(d+3))2 :
(17)-80 d=0 Lscngob (XIL-898:bga3s) 33095905:
4,4 =3[ 4,4,| = 44,4, =5;
|4,4,|=2b+ 55| 4,4, = 2b+3;
| 4M | = b;| 4, M| = BB+ 1)(b +3);
|AqE| = BB +1)b+3)-3.
©> 58 89800b393580 (17) Boowgdls bbgl:
2 = (b+4)? +(\/m—3)2.

d0p33000bs A4, 44, -6 bsdzmombgool M@™-
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@MdOm A35J3L:
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b ce N, sdo@md
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(18)-0b 3565486007 Bogomgdor 67/3b7 +12b+9 =
=4b? +20b+34-c% . (20)
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©0539GHM0L  LogMdg Gmeos 2b+2d+8. 8585L50509
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0gmMg9s™ (1;4) 009 30EOMBBEHWGMO 7 -3Moby-
obsMZoL k =4,85806 ne{3; 4}.

B3gb Joge Asdm3zgmEos S3mEsbs™ (n:k), sbggg
k=5,k=6, k=17 -bsmz0b. Brrgogmhoo d90mbggzs yo-
ob3Magdgo 43943L. 30mbggeo ol oborsgL

30mbgabyg, ymzggwo ke N (k=3)-bsmgob s6Oby-
0mBL ) 565 BOEOMRBBGMMO bsd3Mmbgo, BHMB-
ol HmIgody 23900l boa®mdy Gmos kLo, 3o-
bbo EIBdOMOS (0b. be. 47).

399099 6596™dd0.
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b 47
¥
N\il
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22,
'?;,ta n 2ra(mt1)
N
T X
L. 48

30mbgabyg, ymggwo ke N (k=3)-bsmgob sOUY-
0mBL ) M5 BOPOMBBEHMMO MmMb3MMbgO, HMa-
@ob HMIY0dy 33960l LogMdg £ GME0s, 3sLvgbo
31939 YO0 (0b. L. 48).

me N\ {1}
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36396 O0 33030l BIEIRE LOYWIE
560U 3sLvbo 93990 Hgdmm LMW Jombgzsby:
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UDC511.5
SCOPUS CODE 2607

About one Fundamental Task on Bidiophantine Geometric Figures

Zurab Agdgomelashvili Department of Mathematics, Georgian Technical University, 77 M. Kostava str., 0160
Thilisi, Georgia

E-mail: diophant_zura@rambler.ru

Reviewers:

Al. Kirtadze, Professor, Faculty of Informatics and Control Systems, GTU

E-mail: kirtadze2@yahoo.com

M. Mania, Dr. Sci. in Physics and Mathematics, Chief Scientific Officer, Andrea Razmadze Mathematical Institute
of I. Javakhishvili Tbilisi State University

E-mail: mania@rmi.ge

Abstract. The goal of the work is to study one of the fundamental tasks of the study of Bidiophantine n-gons
(the author of the paper considers an integral n-gon is Bidiophantine if the coordinates of its each angle are integral
numbers).

Task **(n; k): is there a Bidiophantine n-gon (n > 3) with any side or diagonal equal to k for each fixed natural

number k ? In case it exists then let us find each such n.

Key words: Bidiophantine; Diophantine; fundamental research.
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UDC511.5
SCOPUS CODE 2607

06 opHoit pyHAaMeHTaIBHOM 3afade GUAMO(aHTOBEIM reOMeTpUIeCKUM PUTypam

3ypab JemapramenT MateMaTuku, I'pysunckuii Texuudeckuit YHusepcurer, I'pysus, 0160,
ArproMenamBuIz T6unucu, yn. M. Kocrasa, 77

E-mail: diophant_zura@rambler.ru

PeriensenTsr:

Aun. Kupragse, mpodeccop daxyabTera HHGOPMATHKU U CUCTeM yIpasieHus ['TY

E-mail: kirtadze2@yahoo.com

M. Manws, rnaBHBIH Hay4HBIH COTPYZHUK, HOKTOp (PU3MKO-MaTeMaTHYeCKUX HayK MIHCTHTyTa MaTeMaTHKH
umenu A. Pasmanse TT'Y

E-mail: mania@rmi.ge

AmnHorTaua. B paGore nocrasnenHa u usydena 6ugrodaHTHAasA 1-yTI0Bas 3a1a49a (aBTOP CTaThH 6MAObaHTHEIM
Ha3BIBAET TAKOH LI€JI0YUCIeHHBIN MHOTOYTOIBHUK, Y KOTOPOTO BCE BEPIIMHEI ABJIAIOTCS I[eIBIMU YU CIaMU), KOTOpasd
SBIIETCSA OLHOM U3 pyHAaMeHTaNbHbIX 33124 U3 BCEX U3y IYEHHBIX.

3amaga (n; k): CyuiectByeT iu A9 KaXAOTO (PUKCHPOBAHHOIO HATYPAJIBHOTO YMC/IA TAKOH GMIHOGaHTHEIH 7 -
YTOIBHUK (7 > 3), IIMHA OZHOI U3 CTOPOH MJIH SUATOHATM KOTOPOTO PAaBHO k, U €C/IM CYIECTBYET, TO HalTU BCe
TaKue 71 .

KitoueBsie coBa: 6upnodanTHeii; zuodaHTHEIH; GyHIAMEHTATbHOE HCIEL0BAHNE.

356bogrgol mstoeo 27.01.2020
d9dembzemol ostowo 11.05.2020
b9erdefigtoemos osbsdg s 29.09.2020
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1. Overview of the Georgian enforcement system. Georgian enforcement system in national and international

context. TWINNING project “Better enforcement system through Twinning - BESTT”. Tbilisi, 2013
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Abstract. Submitted scientific article: "Scope of the debtor’s legal limitation in enforcement law" refers to the
legal regulations of compulsory measures against the debtor in enforcement proceedings.

The article consists of an introduction, three chapters and a conclusion. The introduction discusses the legal status
of the debtor and creditor in enforcement proceedings; the following chapters provide for the legal restrictions
imposed by law on the debtor, in particular, registration of the debtor in the register of debtors, legal grounds for
seizure of property, imposition of collection on the debtor's bank accounts, forced auction, compulsory management
of property, etc.

Enforcement proceedings are a combination of legal-enforcement proceedings consisting of several stages, where
the main parties are the creditor and the debtor. The debtor is the main participant in the enforcement proceedings,
at the expense of the sale of whose property the creditor's request must be satisfied, accordingly, each compulsory
measure taken against the debtor has its purpose and legal burden.

The scientific article lists and analyzes all the compulsory measures prescribed by law, in case of effective use of
which the debtor is actually "forced" to enforce the final decision of the court. However, it is important that as a
result of these compulsory measures against the debtor, his rights are not violated. The thesis discusses, on the one
hand, the measures to ensure the enforcement of a court decision that has entered into force and on the other hand,
the authors' opinion is presented that unjustified and in some cases "excessive coercion" may violate the legal rights

and liberties of the debtor.

Key words: Compulsory auction; compulsory enforcement; compulsory mortgage; compulsory property

management; creditor; debtor; debtors registry; seizure of property.
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Hpe,z;emﬂ IIpaBOBBIX OI‘PaHI/I‘IeHI/Iﬁ AOJIXXKHHUKA B UCIIOJTHUTEJIPHOM 3dKOHAATE/JIHCTBE

Mupanga I'ypreaunze  Illkonma mpaBa YuuBepcurera umeHu ['purona Pobakuzase, I'pysus, Toummcu, H.
OHyKuzize 3
E-mail: mirgurgenidze@gmail.com

Tama3 YpTmenuzgse I'pysunckuii TexHudeckuit yuusepcurer, [ pysus, 0160, Téunucu, ya. M. Kocrasa, 77
E-mail: t.urtmelidze@gmail.com

Penensentsr:
H. T'abuconus, noxrop mpasa (akxyIbTeTa MeXSyHapPOLHbIX OTHOIIeHUH 1 IpaBa I'TY
E-mail: irakli.gabisonia@mail.ru
A. MocymumBuiIn, JOKTOpP IIpaBa, aCCOIMMPOBAHHEIH podeccop YHuBepcuTeTa uMeHu ['purosra Pobakunze.
E-mail: a.mosulishvili@gruni.edu.ge

Awnnotanus. IIpeacrasienHas Hay4yHas craTbs: «IIpefesbl IpaBOBOrO OrpaHUYEHHs JOJDKHUKA B UCIIOJIHU-
TeJIPHOM 3aKOHOZATENbCTBE» OTHOCHTCSI K IIPABOBBIM DETYIALMAM IPUHYAUTENTBHBIX Mep, IPOBOIZMMBEIX B
OTHOLIEHUH IODKHUKA B UCIIOJHUTEIFHOM IIPOU3BOJICTBE.

CTaThs COCTOUT U3 BBeZleHU, TPeX IJIaB U 3aKII0YeHNUA. Bo BBeJleHUN PacCMOTpEH IIPaBOBOM CTATYC JOJDKHUKA
YU KpeJUTOpa B HCIOIHUTEJIBHOM IIPOM3BOJCTBE, B CIEeAyIONIUX IJaBaX IPHBEeJEHBI IIPAaBOBBIE OTPAaHUYEHHH,
IIpefyCMOTPEHHbIe 3aKOHOM B OTHOLIEHUH JODKHUKA, B YACTOCTH: PETUCTPALUA TODKHUKA B PeecTpe LOLKHUKOB,
IIpaBOBBIE OCHOBAHUA JJII apecTa UMYILeCcTBa, HaJOKeHNe MHKACCO Ha GAaHKOBCKUE CUeTa JO/DKHUKA, IPUHYIU-
TeJbHBIN ayKIMOH, IPUHYIUTEIbHOE yIpaBIeHNne UMYIIeCTBOM U Jp.

VcnonHuTenpHOE IPOU3BOACTBO IIPEACTaBISET COGOM COCTOAINIYIO M3 HECKOJIBKUX OTAIlOB COBOKYIIHOCTH
HCIOTHUTEIBHO-TIPABOBEIX TIPOLEAYP, Te OCHOBHBIMU CTOPOHAMH ABJIAIOTCA KPEAUTOP U JODKHUK. JIODKHUK B
HCIIOJIHUTEIFHOM IIPOU3BOCTBE ABJIAETCA TEM OCHOBHBIM (PUIYPAaHTOM, 32 CYET peaM3al i UMYIIeCTBA KOTOPOTO
IODKHO OBITH YZOBJIETBOPEHO TpebGOBaHME KpeAHUTOpPa, COOTBETCTBEHHO, KaXZasg NPUHYAUTEIbHAsd Mepa,
OCyIIecTBIgeMasd B OTHOLIEHUH JOJDKHUKA, MeeT CBOe HasHAYeHMe U NIPaBOBYIO HATPY3KY.

B Hay4uHOIl cTaThe NpeACTaBIEHHI U IIPOAHAIU3UPOBAHbI BCE Te NPEeAIMCAHHBIE 3aKOHOM IIPUHYIUTEIbHEIE
Mepsl, B ciaydae 5((eKTUBHOTO HCIONIB30BAHUSA KOTOPHIX MODKHUK (DAaKTUYECKH «BBIHYXAEH» HCIIOTHUTD
BCTyIMBIIee B 3aKOHHYIO CHJIy peUIeHHs CyJa, OFHAKO BaXXHO, 4TOGHI B pe3yJbTaTe IIPOBENEHUS OSTUX
IPUHYZUTETBHBIX Mep B OTHOLIEHUH JODKHUKA He OBIIN HapyILIeHSI eTo IpaBa. B cTaThe MMEHHO IO STHUM YTJIOM
pacCcMOTpeHBI, C OJHOW CTOPOHBI, Mepsl IO oOOeclleyeHHIO MCIOMHEHUs GYHJAMEHTAaJIbHON Ienu
HCIOTHUTEIBHOTO 3aKOHA - BCTYIHMBIIETO B 3aKOHHYIO CHJIy PelIeHH CyZa, a C IPYyroil CTOPOHSI, IPeICTaBIeHO
MHEHUE aBTOPOB O TOM, YTO HelleJeBOe, a B HEKOTOPHIX CIydadx "Ipe3MepHOe IPUHYXAeHHe' MOXeT HapyIIaTh
3aKOHHBIe IIpaBa ¥ CBOOOABI JO/LKHUKA.

K]IIO‘IeBBIe CJIOBA: apecT HMYIIECTBa; AODKHHUK; KPEeAUTODP; HpHHy,ZLHTeJIBHLIfI AYKIVOH; IIPUHYAUTEJIBHOE
HCIIOJIHEHNE; IPUHYAUTE/IbHAA UIIOTE€KA; IPUHYAUTEJIPHOE YIIpABI€HNE NMYIECTBOM; peeCTp JO/IKHHUKOB.
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Guidelines for Authors

Collection of Academic Works of Georgian Technical University is a multidisciplinary quarterly refereed

periodical included in Index Copernicus International.

An article (accepted in Georgian, English or Russian) is published in the original language;

The number of authors of an article should not exceed three;

Authors should submit original copies of one or more articles for publication to the publishing house or send
scan versions to sagamomcemlosakhli@yahoo.com along with supporting documentation, but only two articles

from the same author(s) will be published in one edition;

To submit scan versions via email please follow the instructions:
—  In the Subject line indicate the collection of works and the name(s) of author(s).
—  Attach the file(s) properly;

—  Use ZIP or RAR file compressors in case of large files to attach.

The article should be literal, well-structured and apply proper terminology to convey the author’s constructive
arguments relevant to the subject. The authors and reviewers are responsible for the content and quality of an article;
The collection of works of GTU is a non-commercial publication and running the articles of our researchers and
for PhD students is free of charge;

According to the Resolution No.200 of GTU Academic Council (22.01.2010), authors who are not the employees
at the University, should make the preliminary payment by cash or transfer to have their paper published (10
GEL per page). Copy of the payment receipt should be enclosed with the supporting documentation (two reviews
and a reference by the organization’s academic board on publishing the article in GTU collection of scientific

papers). “Cost of article publication” shall appear as subject in the “purpose of payment” field.

GTU bank details: LEPL Georgian Technical University; organization’s identification number 211349192;

beneficiary bank: State Treasury; beneficiary: joint treasury account; bank code: TRESGEZ2; Account number:
treasury code 708977259.

How to form an academic article:

o The text should be presented in print-out form (A4), no less than 5 pages (margins - 2 cm, line spacing - 1,5);
e Only MS Word versions of texts are accepted (doc or docx) presented electronically on any magnetic carrier;
e For Georgian texts: font - Sylfaen, font size - 12 pt;

e For English and Russian texts: font - Sylfaen, font size - 12 pt.
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The accompanying information to the article should include:
e Universal Decimal Classification (UDC)
¢ Information about the author(s) and reviewers in Georgian, English and Russian:
— Full name, academic title, email and phone number of each author;
— Department, full name of organization — place of employment of each author, area/town, country;

— Full name, email, academic title, department or place of employment of each reviewer.

The article should include:

e An abstract in Georgian, English and Russian (100-150 words long). For foreign readers an abstract is the only
source of information about the content of an article and results of the research conveyed by it. An abstract
therefore defines the reader’s interest towards the article and possibility of further outreach to the author for
the full text, etc.

An abstract should be:
—  Informative (free of generalized terms and statements);
—  Original (with quality translations in English and Russian with the proper application of terminology);
—  Specific (conveying the core content of an article);

—  Properly structured (consistent with the research results given in the article).

An abstract should contain:

— The subject, topic and objective of an article (indicated in case if these are not clear from the title);

— Method or methodology of research performed (expected to be described when and if this method or
methodology are new and interesting with reference to the article);

— Research results;

— Area of application of research results;

— Conclusion.

¢ Key words sorted by alphabet (Georgian, English and Russian);
e Sections should be outlined Introduction, Main Part and Conclusion;

e Digital version of drawings or images in any graphic format, resolution 150 dpi;

e Reference
— By the recommendations of Databases of International Scientific Journals the number of references should

be no less than ten.

How to form the reference section in the article:
Name and surname of each author should be given in Latin letter initials, title of the articles — translated in
English, name of the source (journal, collection of works, conference materials) — with transliteration (original

language of the article should be indicated in brackets).
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References (sample)

1. Jacques Sapir. Energy security as a common advantages.
http://www.globalaffairs.ru/rumbler/n_7780 (In Russian).

2. “Official website of the International Energy Agency:
http://www.iea org/topics/energysecurity/” (In English).

3. International Energy Agency “Key World Energy Statistics” 2014 (In English).

4. Energy strategy of France McDoleg_butenko20 May, 2009 (In Russian).

5. Svanidze G.G., Gagua V.P., Sukhishvili E.V. “Rene-wable energy resources of Georgia”, Leningrad,
Hydrometizdat, 1987, pp. 75-76 (In Russian).

6. Revaz Arveladze, Tengiz Kereselidze "The Georgian Full Independence of Electry Power Is Supported By
Hydropower”. Sakartvelos Teqnikuri Universitetis Archil Eliashvilis Saxelobis Martvis sistemebis Institutis

Proceedings. N18 2014. Tbilisi (In Georgian).

Requirements for the submission of articles by the employees and for PhD students of Georgian Technical
University:
e Two reviews (see the sample at)
http://publishhouse.gtu.ge/site_files/recenziis nimushi.docx
e Minutes of the sectoral committee of the faculty publishing (see the sample at)
http://publishhouse.gtu.ge/site_files/aqtis forma.docx

Documents should be verified with the faculty stamp.

Notice to Authors

Authors may consider one of the previous editions of GTU Collection of Academic Works as an example
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K cBemenmio arTOpOB

COOpHMK HAaydYHBIX  TPYZOB I'DY3MHCKOrO TEXHWYECKOTO VHHBEPCUTETa SBISETCS eXKeKBAPTAIbHBIM
MyJIBTUAUCIMIIMHADHBIM  pedepupyeMbIM IE€pUOZMYECKMM M3JaHUEM, KOTOPOe 3aperMCTPUPOBAaHO B
MeX/yHaponHoi 6ase 51eKTpoHHBIX JaHHBIX _ Index Copernicus International.

e Crarbu (IPUHUMAIOTCA Ha TPY3UHCKOM, aHTJIUHCKOM, PYCCKOM f3BIKaX) IIyGIMKYIOTCA Ha A3bIKE OPUTHHAJIA.

¢ KomnuecTBOo aBTOPOB CTaThH HE JOJKHO IIPEBBIIIATSH 3.

e ABTOp MOXET IpefOCTaBIATh IJIA IyOIMKaUUK B VI3maTeIbckoM AOoMe WM IIO 3JIEKTPOHHON IHoduTe (Ha

cremytomuii agpec: sagamomcemlosakhli@yahoo.com) ogay mau HeckoIBKO CTaTel, a TaKXKe B CKAHUPOBAH-
HBIX (daiilax COMYyTCTBYIOIIYIO ZOKYMEHTALIUIO, HO B OJHOM HOMEpPE MOTYT GBITh OIyGINKOBAaHBI TOIBKO JBE

paboTsl.

* Bcayvae craTeH, IpHChLIAEMBIX II0 5]1. ITOYTE, IIPOCE0a MPEAYCMOTPETS CAEAYIOIHE TPEOOBAHHA:
- ykaszars B 271. Subject-e HazBaHHe COOpHHKA (TeMa) H QPaMH/IHIO aBTOpA (ABTOPOB);
- HcrIoIs308aTh Attach (mprroxurs Qan);

- B cIy9ae OoxbIIoro obsema Qariia npuMeHuTs apxuBarop (ZIP, RAR).

¢ Crarba fo/DKHA OBITH COCTAaBIEHA TPAMOTHO, C COOIIOfeHIEeM TEPMUHOIOTUN. ABTOP (aBTOPHI) U PelleH3eHTHI
HECYyT OTBETCTBEHHOCTb 3a CO/lepyKaHIe U KaueCTBO CTAThH.

o TJlockombKy COOPHHK TPYZOB I'PySHHCKOTO TEXHMYECKOTO YHUBEPCHUTETA ABIAETCA HEKOMMeEPYeCKUM
U3JaHUeM, i1 COTPYAHUKOB CTaThH ITyOIMKYIOTCA GeCILIaTHO.

e CoracHo ocTaHOBIeHHIO akazemudeckoro cosera N°200 (22.01.2010 r.), dusudeckoe IUI0, He ABIAIOLIEECS
COTPYAHUKOM YHHMBEPCHUTETa, i NyGIUKAIMH CTaThu B COOPHMKE TPYZOB [O/DKHO 3apaHee BHECTH MU
IePeYUCInuTh HeobxomuMyIo cymmy (1 crpanuna crout 10 ysapu) 3a cTaThio U COOTBETCTBYIONIYIO JOKYMEHTALIUIO
(oBe peueH3uU M HaIpaBIeHMe HAYYHOTO COBETA OPTAaHM3AI[UU O IyOIMKAI[UU CTaThu B cOopHUKe Tpyzos I'TY),

IIPHUJIOXXUB CIIPABKY 006 ortate. B rpa(be «Hasnavuenwue ormiaTei» ciaenyeT 3alliCaTh «CTOMMOCTD I'[y6JII/IKaIJ;I/II/I CTATbU».

banrosckwe persuzursr ITY: IOpuandeckoe xuro mybameroro npasa (FOJIIII); Ipy3sHHCKHE TeXHHYeCKHH
VHHBEPCHTET; HACHTHOHKATHOHHBIH K0Z 211349192; baHk nmprueMa; rocyZapCTBeHHAA Ka3Ha; HA3BAHHE MOy IaTe/IA:

eqHHEIN cYeT KasHEI; ko 6anka: TRESGE22; cver moxydarens: kog xkasHsr 708977259,

ITpeparaem nopamox obOpMIEHHS HAYYHOH CTaThH:
® CTaThA JOJDKHA OBITH IIpe/CTaBIeHa B Halle9aTaHHOM BHZe Ha cTpaHuIe ¢popmara A4, cofiep)XaTh He MeHbIIIe

5 crpanur (mons — 2 cM, nuHTEpBaI — 1,5);
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CTaThs BOJDKHA OBITH BhITIONHEHA B Buje daitna doc miau docx (MS Word) u sanucana Ha 11060M MaTHUTHOM
HOCHTEJIE;
IJI TPY3MHCKOTO TeKCTa IpuMeHATs wpudT Sylfaen, pazmep 12;

mpudT AT aHIIUUCKOTO U PycCKOTo TekcToB Sylfaen, pasmep 12;

CraTbs JOIDKHA CONPOBOXKIATECA CleAyiomei nHbopManmeii:

xog, Y/IK (YHuBepcanpHas gecaTUYHAs KIacCUPUKAIIA).

CBenenus o6 aBTope (aBTOpax) Ha TPY3MHCKOM, aHTJIMMCKOM U PyCCKOM fA3BIKaX:

IIOTHOCTBIO MM U (hamMuius aBropa (aBTopoB), E-mail, HayuHas cTeneHb 1 KOHTaKTHBIH TeledOH;
HasBaHMe JlellapTaMeHTa, II0JTHOe Ha3BaHUe OPTaHU3aIIK — MeCTO PaboTHI KaXXJOTO aBTOpa — CTPaHa, TOpoz;

IIOJITHOCTBIO (1)aMI/IJII/II/I 1 MMEHa PELEH3€HTOB, aapec BHEKTPOHHOﬁ IIOYTBI, HAYYHOE 3BaHHE, Ha3BaHNE JeIlap-

TaME€HTa UJIN MeCTa paGOTBI.

K craTtne AOJDKHBI IIPHJIATATHECA:

AHHOTAanMA Ha IPy3HHCKOM, aHITIUHCKOM U pycckoM a3bikax (100-150 cnos). Jrg #HOCTpaHHEIX YHTaTEMEH

AHHOTaLHd AB/ITE€TCA €JHHCTBEHHBIM HCTOYHHKOM HH¢OPMHIIIIII O pe3yjIpTarax HCC}IB,JOBHHIII?, IIDHBEJE€HHBIX B

COZ€EP>KAHHH CTAaThH. HwmerrO 510 OIIPpEAE/ITET HHTEPEC YIE€HOIO K pa60m H, COOTBETCTBEHHO, >K€JIAHHE Ha4dTh

AHCKYCCHIO C aBTOPDOM, ITO3HAKOMHTBECA C ITOJIHBIM TEKCTOM CTATHH H T.J.

AHHOTAIIHAI ZOIKHA OBITH:

HHQOpMagHOHHOH (He JO/KHA COZEPKaTh OOL[HX CTOB H Ppa3s);

OPHFHHHJIBHOIZ' (HepeBo,q HAa aHTJTHHCKOM H FPY3HHCKOM A3BIKAX JO/DKEH 6bITb Ka YECTBeHHEIIZ, IIpu rmepesojge
CIeAyeT HCIOIB30BaTh CIIeHAIbHY 0 TEPMHHOJIOIHIO);

cogep)KareIbHOH (JO/DKHA OTPAXKATh OCHOBHOE COLEPKAHHE CTATHH H PE3YIBTATE HCC/IELOBAHHA);

CTPYKTYPHPOBAHHOH (CI€Z0BATH B CTATHE JIOTHKE OIIHCAHHA PE3Y/IbTATOB).

Zo/pxHa cozepxars:

IIpeAMET CTAThH, TEMY, LeIb (KOTOPHIE YKA3bIBAIOT B TOM C/Iy4ae, €C/IH 9TO HE ACHO H3 3aI/IABHA CTATBH);
MeT0Z HIIH METOLOJIOTHIO MPOBELEHHOI0 HCCAELOBAHHUA (OIIHCAHHE METOLA HIH MEeTOZO0IOTHH IIPOBEZEHHOH
paboTHI 1je1eco06pasHo B TOM CIyYae, eC/IH OHH BBIAEIAIOTCA HOBH3HOH, HHTEPECHHI C TOIKH 3PEHHA JAHHOH
paboTsr);

DE3YIBTATEI HCCIEZOBAHHA;

apeasr HCIOIb30BAHHA PE3YIbTATOB;

BBIBOJBI;

KJIIO49€BBIE CJIOBA, PACIIOJIOXEHHBIE II0 aJI(baBI/ITy (Ha TPY3HHCKOM, AHTJIUHACKOM U PYCCKOM }IBLIKaX);
B CTAaThe OOJIXKHBI GBITH BBIZICJICHBI IIOA3daTOJIOBKHU: BBE€AEHNE, OCHOBHAA YaCTh U 3aKJIIOYCHUE (BI:IBO,ILBI);

KOMIIBIOTepHbIe BApUaHTHI YepTeXxkei nin ¢pororpaduil FOKHEI GBITH BBIIIOTHEHHI B 1I060M rpaduieckomMm
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e dopmare, paspemerrem — He MeHee 150 dpi.

e Jlurepartypa

Ilo pexomeHzanyuy 6a3bl JaHHBIX MEXAYHAPOLHBIX HAYYHBIX JKypPHAJIOB, YHCJIO MCIIOJb30BAHHOI JIUTEPATyPhI
JKeJIaTeJIbHO JODKHO GBITh He MeHbre 10.

ITpexcraBngem nopAKok odopMIeHHS B MyOINKyeMO# CTaThe MCII0Ib30BaHHOM JINTEPATyPHI:

Qamunusa u WHHUIMAJIBI BCEX aBTOPOB OJI>KHBI GBITH BBIIIOJTHEHBI 6yKBaMI/I JIATUHCKOTO aJI(baBI/ITa, T.€. TPAHCIN-
Tepauneﬁ; Ha3BaHHE CTATHH C IIEPEBOJOM Ha AHTJIUMCKUH A3bIK; Ha3BaHHE UCTOYHUKOB ()KypHaHa, C6OPHI/IK3 TPYyZoOB,

MaTepHaIoB KOHGepeHIIUN) — TpaHCIUTepanuel (I3bIK CTATbU YKa3aH B CKOOKax).

Jlureparypa (O6paser)

1. Jacques Sapir. Energy security as a common advantages.
http://www.globalaffairs.ru/rumbler/n_7780 (In Russian).

2. “Official website of the International Energy Agency:
http://www.iea org/topics/energysecurity/” (In English).

3. International Energy Agency “Key World Energy Statistics” 2014 (In English).

4. Energy strategy of France McDoleg_butenko20 May, 2009 (In Russian)

5. G.G. Svanidze, V.P. Gagua, E.V. Sukhishvili “Rene-wable energy resources of Georgia”, Leningrad,
Hydrometizdat, 1987, pp. 75-76 (In Russian).

6. Revaz Arveladze, Tengiz Kereselidze "The Georgian Full Independence of Electry Power Is Supported By
Hydropower”. Sakartvelos Teqnikuri Universitetis Archil Eliashvilis Saxelobis Martvis sistemebis Institutis

Proceedings. N18 2014. Tbilisi (In Georgian).

,ZLJIH IIpeaCTaBI€HUA CTaThH JOJIDKEH GBITH IIPHUJIOXKEH II€EPEYE€HDb HEO6XO,ILI/IMI>IX AOKYMEHTOB JIJIs1 COTPYAZHUKOB U

AOKTOPAaHTOB FPYBI/IHCKOI'O TEXHWYIECKOT'O YHHBEPCUTETA:

e 1Be penensuu (cM. oGpaser)
http://publishhouse.gtu.ge/site_files/recenziis nimushi.docx

® BBINKCKA M3 IPOTOKOJIA OTPACIEBOM KOMUCCHHY IO U3AATENBCKOMY feiy daxynbrera (cM. oGpasers)
http://publishhouse.gtu.ge/site_files/aqtis forma.docx

AOKYMEHTBI JOJIKHBI OBITH YAOCTOBEPEHDI II€YATHIO Q)aKyHBTeTa.

ABTOp MOXXeT HCITOTB30BaTE B Ka9eCTBe 00pa3a OFHH H3 IOCAEZHAX HOMEDPOB H3AAHHA.
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