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Yupesxner B 1924 roxy.
[TeproIaHOCTD — 4 HOMEpA B TO|

COOPHUK HAYYHBIX TPYAOB [PY3MHCKOTO
TeXHUYECKOTO YHUBEPCUTETA SABJIAETCS €XKe-
KBAPTAJIbHBIM MYJIbTUANCHUIUINHAPHBIM pede-
PUPYEMBIM TIEPUOJMYECKUM U3aHIEM, KOTOPOe
3aPErUCTPUPOBAHO B MEXKAYHAPOJHON 0Oase
9JIEKTPOHHBIX aHHbIX - INdex Copernicus I nter-
national.

3amumtensl Bce mpasa. JoOyo ony6au-
KOBAHHYIO B TAHHOM COOpHUKE CTaThio (TEKCT, ho-
TO, I/UUHOCTpaL[I/H/I) HEBO3MOJKHO HCIIOJIb30BATh HU
OfHOH U3 (hOPM WM CPECTBAMH (51eKTPOHHBIMA
WM MEXaHWYeCKuMn) Oe3 MICbMEHHOTO paspe-
LIEHVS M3/IATeIsL.

Hapyumenue aBTOPCKUX IIpaB HAKA3yEMO
3aKOHOM.

ABTOp (aBTOPBI) HECET OTBETCTBEHHOCTD 3d
COfiepyKaHue CTATBU U 3AIIUTY BCEOOIe TIPUHATHIX
HOPM HAYYHOI 5TUKU ¥ aBTOPCKUX IPaB.

MHenme aBTOpa (aBTOPOB) CTATbH MOXKET He
COBIIAJIATh C MHEHNeM M31aTebCKOro AoMa.

M3patensckuit oM «T€XHUYECKUH YHUBEPCUTET»
¢ 61aTOIAPHOCTBIO YUTET BCE KOHCTPYKTHBHBIE
3AMEYAHNSA, NIPEIOKEHUA U UCTIONb3YeT UX [UIL
COBEPLIECHCTBOBAHYSA [JA/IbHENIIEN NEATEIbHOCTH.
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300930 My0MH0 1530890v)MHYdgd0L Tglifogs bodsGmggwrmdo
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3b6mB3)5305. 3m30@3MOL LadbMgo sgHozMo dg-
Bowdg B@PRowo Tuta absoluta (Meyrick, 1917) (Lepido-
ptera: Gelechiidae) omgmgds 063506 Lobgmdo
JoyBHJqboligdMms My sbol  J3gbsmggdolsmgob.
50550500 020 393039 GOM0s  MoMJdol  dogenl
Abemxnomdo. 30039 2006 Fgul 50dmaehobgl ql-
39bgmdo, gMmo ol 890y — Fomm3mbs s S¢o-
go®do, 9909y Fergddo 3o — Log®msbagmdo, o@)os-
0580, LsdgMABYTo, Toen@sdo, OE BdMOEBImTo,
&MBoLdo, 0Bd0sLY S 5B To.

Lodo@mnggemdo 2011 farol dod@Gol 03gdo bmdol
650060l bmggen bmMasdo 508msbobgl s ol
000 M3509Md0m LogdoMm3gwml yzgws d9boizodswo-
AIAOL LOLEMBYOY FgOBYMdITO 43b3GdS.
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50960370 996508y BOHRowOl dglfogzeol dggao©
299m30bs, O™ Fo@mdol gsbsodo 5d3l dnm®by-
@0 3060L 535650, Tbodsdolo Fo3b9gmdL ool
bEoos. dobo Bsb3obdgwo dEgbstgqdos dsmeryme-
dgbsligdmms  Mmx ol 3MWGHMOWWO ©s  3JEIMO
o603 050396¢900, J0M0M@O© 3FoE®OO.

©3H05bgds, MMIgabsg ofiggal Tuta absoluta M
Lb3o0Lb3s 3 EHWMHOL Bogmals s 93gbstol gmo-
ol dgbmgowdo, 53306MHJdL d3gbsmol  BMEMLOL-
09Bol MbsOL, Mg, 0ogol BbMog, ofiggzl bogmaol
Bmdol, bLodfoxzol, 3MHMmMJEool MomEIbmdMHoz0 s
bsobbmdmogo d5B39690wqd0l dobodwdsdg d9d3o-
4905, bdoGs 30 — bogmxuol LEWE M. M
500Ld, 850505 93960l BB SEYOWg-
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006 3500MgbMHO FozMHMMEYboBIGOOL dgmfigzol
60b30, M53 Ibogerol LM gsbsaMgdsls 0ff3g3L.
053690¢ol dqbsdg o Agmomby sbivzol dodwgdo Ii3g-
Botob yzges Bafowrom 0339090056.

Lodomomggermdo 30039ws B3gb Bogo@stmao 3m-
d03M0oL  LodbMgo sdgMmozmo dgbowdy BGRoOL
(Tuta absoluta) 333> — GFoHgdoL ob30mMGdOL
boba®mdaogmds  g9blibzsgzgdmwo  G9d3g@e@ o
9:000L 306H:Md7dd0.

1533500  Lo@Yygzgdo:  Bs36989e0;  d3gbaMgms

©533%  3m30o3zMol  dabswdy; JoOELRO™MOsbO;

B&Boo.

99Lsg5¢00

Tuta absoluta M 809379m36905 9036Mm93000M3-
G9OL, MMIgog bolosmEgds oo M3OHMEYYd-
300m. fawofodo 10-12 msmds 3000560, dOM-
WMR0YO0 (3030l 630moMgdsl glsFotMmgds 29—
38 Mg, M®53 35BoLIBEOZMGds 2oMgdm JoMHMBYBOm,
Bodms™mdo LogmaEbeol 303e00 G90dEgds Qoboby®ma-
@039l 60 Y. 3536900l Mmbmmyqbgbol go-
Bgd0s: 339030, FoBo, FM3M0 s 0dsgm 56v) sbo-
LooMYOL LEWOo FgBOBMORMDBO, MMIOL EOHMLSJ
F5AL 543L 4 sb530. FoBWOL 2o630MMGdOL oo
3Mdgmgds 13-15 ©Eg. HBOHEILOWWwoO §gsbs -
G0IOH©IdS 0980m, ELOLOM 3560vYM TOAMTIGYIMDS-
G405 5 053l 593356093l BMMEIGL. 339M3EBL IIL Bm-
0Dy, 0gOHMLs s Bogmxzby, JoMHOMII© RMm-
@ob 939005 dbotgl do®®39d0L 3oLH3M03 (osbermg-
000 260 (35¢00). 930MHOMbME0 LEoEOos JMAYLOIOS

bA¢-ob 3G™3gdo — Works of GTU — Tpyam I'TY
Nel (515), 2020

5-7 @Y. LodoOmzgwml  306HMmdgdd0  ds3b9gdwol
396300000300 LM30L  M3EH0ToMO  3Hgd3gMsEIHo©
20-25°C 50060365 [1],[3].

do®omso bsfogro

05369090 30390005 Bomowom ©s 3m30©3-
Mol boymaom.

936m30L5 s bIgemsdms Brgol d3gbstgms -
3306 MGYsbobozooLs (EPPO) ©s hOHowwmgom s3g-
6030L 93969 gms o330l MmGYsbobsgool (NAPPO)
9mbo3gdgdom, Tuta absoluta 3OEIXYdS MYLEIOM,
30036M0L bsgma0m s dmbsgmol s¢gdol O™l
399mboygb3d9o 3esliBslol 3mbEgobgtgdom. 0ds-
3™ 5 5@ o doewbg LGSR0 JogMeEool Mbs®oo
bolosomgds [2].

Tuta absoluta M. (Arthropoda, Insecta, Lepidoptera,
Gelechiidae)

Lobmbodgdo:

A Scrobipalpula absoluta (Povolny, 1964)

A Gnorimoschema absoluta (Clarke, 1962)

A Phthorimaea absoluta (Meyrick, 1917)

BOROOL 83390530 do®ywy®dgbsligdms mys-
bol 9;3965099005: 3mF0EMMO, doMmoxsbo, Js@Em-
Bowo, H3Powo ffoffszs, @wgds s wgbames. 85369
0900 0639bLoYMO© LEbEIds s Z0MOMEIdS M-
90360L 30060EIdDBY — 3063 35Mes0bo, 9bgm-
60, 009y 00330, IJEMPOS, dYWS OMBS, LEESOObM,
&™00 Fo®m 3mPm, 306539FHM. Y39wsBg FoboMgdo s©-
90Bbs 3063 3565@s0%0 s gbgm®o. sHosbgdOL
8900300 OO BBEYds d8HI30L BmOIoL
Bowdgdo, Bodol demeoml FHmggdlL 9Ju3eM9a96@EgdL.

Bowdo 8vdgds s 6930mbgds. 3mIgH oo
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DoMoo 8536900l JoLoMHO R3MEIIdOL Bmbsdo
80-100% osofig3Lb (EPPO) (CABI). sbgomo oo boos-
6ol g90m Fglisdangdgaros, HmI 303Gl 3@ -
oL dmyzsbs 0936 439996580 9506 VYO
23oboogls.
93bg5-000056gmM0LS o FoMVBOL Lolivmdwyhy
990966909080 BadMgd o 33g3900L 899y
500065, H®MI 3390 Ebo 83oMg Bmdolss, Fowrob-
Mo, LogMdoo — 0.35 83, Logoboo — 0.22 0.
B9IOO JMY3005@M-0gNMO (5> OIYOTIE0), Bemyg-
30000WM-b560bxolBIMO — 259mBg30L §ob. 3396 3bL
©9OL Mol J39@s FbsMgb, EdEr-3ow3y 96 dg0My
3796905, 00300000 VIOMDBY ©S MBOM 00305~
5 bogmgby [1].
gbMowo 1

LgglmdMo30 3Mhm@rydgool gsbsfoemgds
9396500L Me96mgdol Jobgzoo

[SluTolugdtelel 73%
©9IOHMYO0 21%
X500L BMOIME3900 5%
903969 bogmgzgdo 1%

FoBro — 8536909l obolosmgdl 4 sMzmwo
(@5@0) 51530. FoLO Fsb30mMMIYOOL bobaMmdwogmds
13-15 mgs. B39b0 ©5330603980m, Lobsmdmeg 09-
MOBYIMdsdo 296300060 gds RGM LHGoxnso, 11-14
©Mgdo dmbeo [4].

330 mmbogg sbs3d0 2sblbgegqdmEro Bmdobs
©5 99839M0MdOLYS. 3060390 3oL To@Herol bo-
4®dgs 0.50 — 0.80 33, Imyzomoerm-MINGMO, ™30 —
0m6o 0530 BgMOL. sboeasBMEs oo bowdogl

ISSN 1512-0996
www.shromebi.gtu.ge

3noMEl ©s 03399905 39Bmzowol Jumgowgdom,
o6 D056zl 930gMTOLL. Tgmeg B3Ol ToBerol
Lbog™dg Lsdmogome 2.80 93-0s. 33900L5 S BMESL-
56 ghmo dmyzomowm-9§3s6g 3gOL 00gdL, msz0l
bgs FHotgl Fo30 Bmo 5gd3L. Igbedg sLo3oL o)~
@ob boa®mdg Lodwswme 4.50 93-0s. dgmombyg sbagzol
ool boa®dg 7.50 89-0¢gs. BOHEILOWWO Todwo
90(356m-356000L39M0s, oFM3MdoL Hob 33905L
9300

31360 - 005 Y530L896M0, sbowo, gnMdom 30-
@0bOME0o, G989MHOMBS — 0s Y530b839M0, LOJM-
dg — 4.0-5.0 99, bLoysbg — 1.10 33, 0F1369ds dob doge-
39 393909099 5d5dYEOL MbE 356300.

336905 990dwgds dmbgl boswogol Bgws
3396500, BMOEoL HBgs30MHDBY, BoymubBg, M30MSEg-
Lo 6o0dg0do, Grog ©sdm30©IdMY0s 356mgdm 3o-
MHMdg0DbY.

F1300L 256300560gd0L bsbamdogmdss 9.0-11.0
Y. 3536909wds 890d¢gds 253m0BsTNOH™ML 3396 3-
bol, 3293600 56 0059mL bEsosdo.

0053 - 35000 BOHMIBOom 3939ws 10.0-13.0 98-
05, 93069 Bmdob, LogMdg 5-6 83. fobs BOMdO dm-
39603boLEMM-b53M0LEBIM0  JIMEL0MSS IGIH)-
o, OHMIgEbyE 99do BgMoL sdgdos. v3sbs BOHMY-
00 39305 MBOM 30fOM; OHMAMOE Hobs, obg m3sbs
gOmgdL  990m3wgdmwo  5dglb  IMEs-bsgmobggMo
a®dgaro xobxowagdo. Lbgrao g30f6m, 3maEeol dm-
@ §o95b30gdo, Mg59900 dsxz0lgdGMO, sdvb-
@0, 39beErgdo MmO ggMdos — Imbs3zagmdom oo
o 39do, boa®doo 10.0 33. dsdG0 AOHROEOL 3939¢s
RO 3o 3gMobos, 30069 3gEmo. LosmEbaols
boba®dgogmds: ¢ - 10.0-15.0 oy, & - 6.0-7.0 .
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0536900l 33w o30sdo dbodzbgmo  Fot-
0mdL 9gMO 969 Lggbms FgxrsMmEYds MOl ssb-
wmgdoo 1:1. dg®ol dMEwol Jd3gs bsfowo
0JNO05, 339Mgdby 4 Fogo bBmwom. BHGHO
©qdL 160-260-0c09 33963bL [4], [5].

sboemgd0 I 3330l JgmmEgdo
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Abstract. Tomato leaf miner, Tuta absoluta (Meyrick, 1917) (Lepidoptera: Gelechiidae) is an important pest
infesting solanaceous plants all over the world. Tomato (Lycopersicun esculentum Mill.) is one of the most
important solanaceous vegetable crops. The tomato plants are currently infested with many serious pests, recently
the most destructive ones, Tuta absoluta M. Since the first detection in Spain in 2006, this pest is spreading rapidly
across Southern Europe and North Africa to engulf the whole of the Mediterranean countries. Up to date the
presence of Tuta absoluta has been reported in Italy, France, Malta, United Kingdom, Morocco, Algeria, Tunisia,
Libya and Albania.

As for Georgia, this pest has spread since March 2011 and it is the biggest problem in greenhouses today. Tuta
absoluta spreads out very quickly and is one of the most important tomato pests in Georgia, which is posing a
serious threat to tomato production.

The article discusses previously unknown details about Tuta absoluta, which invaded in Georgia from South
America in the recent years. It is important to consider life cycle as well as the details such as: egg, larvae, pupa,
adult - a full metamorphosis.

Tuta absoluta (Meiryck, 1917) is a micro lepidoptera insect. Its primary host is tomato. Potato, aubergine,
common bean, physalis and various wild solanaceous plants are also suitable hosts. Damage is recorded in fetuses
and leaves and in other organs. Damaged leaves shrivel, decreasing the photosynthetic capacity of the plants and
potentially decreasing the plant’s ability to defend itself from other harmful agents. When the attacks are severe,

the leaves have a burnt appearance. Older (3rd-4th age) larvae can feed on all parts of tomato plants.
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We have conducted a study of the development phases of the South American tomato leaf miner (Tuta

absoluta) under different temperature regimes for the first time in Georgia.

Key words: Biological control; insect; leafminer; Lepidoptera; plant protection.
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Amnnoramusa. Jlnanaka mucroBsix TomaTos Tuta absoluta (Meyrick, 1917) (Lepidoptera: Gelechiidae) ssnsercs
BpeIHBIM OPraHH3MOM, 3apakalolIUM IIacJIeHOBbIe pacTeHua Bo BceM Mmupe. Ilomuzop (Lycopersicon esculentum
Mill.) sBnsiercs ozHO# 13 HanboIee BAXKHO IacIeHOBOM OBOLIHOM Ky/IbTypoii. PacTeHus Tomara B HacTosIee Bpe-
M 3apa’keHBl MHOTHMMHY CEPbe3HBIMHU BpPeLUTEIIMH, B ITOCIefHee BpeMs Hanboiee pa3pylIuTeIbHEIMHU U3 KOTOPBIX
spisgoTcs Tuta absoluta M. Co Bpemenu mepBoro obHapyxenus B Mcmanuu B 2006 rozy 3TOT BpeAHbIH OpraHu3M
651cTpO pacnpocrpausercs o IOxuoit Epome 1 CeBepHoit Adprike, oxBaTsiBast Bce crpanbl Cpesu3eMHOMODSS, U
Ha CerofHAIHMI AeHb Tuta absoluta 6s110 3aperucrpuposaro B Uranun, Opanuuu, Ha Mansre, 8 CoeguHeHHOM
Koponesctse, Mapoxko, Amxupe, Tynuce, Jlusuu u Anbanun.

Yro xacaercs ['pysun, aToT Bpesutens pacnpocrpanmics ¢ mapra 2011 roza. Cerozus camas Gosbinas Ipo6-
jleMa B TEIIHIlE, 9TO OAMH M3 CAMbIX OCHOBHBIX BpeAuTeiei ToMaToB B ['pysuu, KOTOPEIH pe/iCTaBiseT CEPhe3HYI0

yTpo3y IJIA IIPOU3BOACTBA TOMATOB. DTOT BPeJHUTENb PACIIPOCTPAHAETCSI OUYeHb OBICTPO.
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B craThe u3noxeHsI paHee HensBecTHsIe mogpo6HocTu 0 Tuta absoluta, KoTopas B IIOCIeAHIE TOLBI BTOPIIACE B
I'pysuro. BaXHO y4YWTEIBATH >XKM3HEHHBIM IIUKJI, STO ZHeTalIW: AHIO, JWIMHKA, KyKOJIKAa, B3pOCjas - IIOTHAS
MeTaMopdo3a.

Tuta absoluta (Meyrick, 1917) - aTo HacekoMble-MHUKpO dellyeKpbLible. FIX oCHOBHOI! LieIbI0 ABJISETCS TOMAT,
XOTA IOAXOAAIIMMH ILIeJIMU TaKXKe SBIAIOTCA KapTodenb, 6GakiakaH, OOBIKHOBeHHas Gacoib, GHUsaAIUC U
Ppa3iInYHbIC JUKKE IIaCJI€HOBBIE PACTEHUA. HOBpe}K,Z[eHI/IH Yy IUIOAOB YU JINCTHEB, IIOBPEXAEHII paCTeHHfI perucrpu-
PyIOTCa B APYTUX OpraHaX, JUYWHKH T. absoluta aTaKyIOT JIUCTBY, IIPOHHKAA B JUCT W IIUTAACH TKAHAMM ME30-
(1)1/1)1)13. HOBe,Z[eHI/Ie IIpU KOPMJIEHUW IIPUBOAUT K IIOABJICHHNIO HEIIPABUJBHBIX MHWH Ha IIOBEPXHOCTH JHCTBHEB.
BrocezcTBUM OBPEXXIEHHBIE JTUCThA BBICBIXAIOT, CHIDKAA (DOTOCHHTETUYIECKYIO CIIOCOGHOCT PACTEHUI U IOTEH-
I[MaJBHO YMeHbIIas CIIOCOOHOCTD PacTeHUs 3alMIIATHCA OT APYTUX BPeIHbIX BelecTB. Korja MpUCTYIIBI CHIBHBL,
JMCTh KMMeIOT obropeBurnii Buf. Bosee crapsie (3—4-if BO3pacT) AMYMHKM MOTYT IIMTaThCA BCEMH YaCTAMU
pacTeHuii TomMaTa.

Buepsrie B ['pysun MBI IpoBeIu HcCiIefoBaHUe (a3bl pasBUTUA I0xKHOaMepuKaHckoro Tomata (Tuta absoluta)

IIpY Pa3JINYHBIX TEMIIEPATYPHBIX pEXXHNMaX.

KJIIO‘{eBBIe ciaoBa: buonormueckuii KOHTPOJIB; 3alluTa paCTeHHfI; MHHHUpYIOIAaA MOJJIb; HACEKOMBIE;

YelnryeKphLIble.
356bogngol mstowo 29.11.2019
d9dealszcmol os@oo 06.12.2019
bgerdeafgtroeros sbsdg s 26.03.2020
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Abstract. The article deals with the problem of constructing conceptual network. The mentioned problem
implies the necessity of developing the methodology meeting essential requirements of modern scientific thought.
These requirements are interdisciplinarity, expansionism and integrity of methodology. The developed

methodology is relevant to the type of the construct being characterized by the systemic and objective nature.
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Amnortanusa. Paccmatpusaercs mpo6ieMa KOHCTPYHPOBAaHUS KOHIENTYaJbHOH ceTw. YKasaHHas IpoGriema
IpeJIIoaraeT HeoOXOAUMOCTh Pa3pabOTKU METOLOJOTHH, OTBEYAIOIell CYyIeCTBeHHBIM TPeGOBaHUAM COBPEMEH-
HOM Hay4YHOM MBICIH. DTUMHU TPeOOBAaHUAMU SABJIAIOTCA MEXIUCIUIUIMHAPHOCTD, SKCIAHCHOHU3M U MHTETPaTHB-
HOCTb MeTOZoIoTuU. PazpaboTaHHas MeTOZOJOTHA COOTBETCTBYET TUIy KOHCTPYKIIMH, KOTOpas XapaKTepU3yeTcs

CHCTEMHBIM ¥ OObeKTUBHBIM XdpaKTepOM.
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Abstract. In the developed countries, in the XX century, in order to provide competitive advantages,
specialized services of "Competitive Intelligence" have been actively launched. The choice of one or more forms of
competitive intelligence depends on the size and scope of the firm. They focus on market assessment and risk
analysis. The article discusses the goals, objectives, tasks of the competitive intelligence with the relevant stages of
implementation: direction, collection, analysis and dissemination. The benefits of the primary information are
analyzed. It’s noted that the infromation obtained during the strategic intelligence should meet the so-called Five
Ws (Five Ws): who - who; what - when; when - when - where; where - why - why, which is called the Kipling
method. The primary information obtained after processing and evaluation is conveyed to the firm's top
management. Competitive intelligence is very important to the business creating a sense of security so that the

company itself can achieve its own success and be protected from unexpected and adverse circumstances.
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AnHorarua. [na obecnedeHns KOHKypDEHTHBIX IPEMMYIIECTB B PA3BUTHIX CTpaHax ¢ XX BeKa aKTUBHO
HAYaJ0Ch Co3ZaHue cepBUCOB «KOHKypeHTHOM pa3BefKu», BEIOOP GOPMEI KOTOPBIX 3aBUCHUT OT pasmepa u cdepsl
JesITeTbHOCTH (GUPMBI. DTH YCIYTH COCPeSOTOYEHSI Ha OIleHKe PhIHKA M Ha aHajIu3e PUCKOB. B cratse pac-
CMaTpHBAIOTCS LU ¥ 33haYy KOHKYPeHTHOM pasBesku. LIuki pasBegku ¢ aTamamMul peajusaliuy - HalpaBieHHe,
c6op, aHanu3 U pacmpocrpaHenue. [[poaHanu3upoBaHBI IPEeUMYIIeCTBa TepBUYHOM nHbopManuu. OTMeYeHO, ITO
vHbOpMaInKdA, IOJIyYaeMai B XOJZie CTpaTeTHMYeCKOM pa3BeJKM, AOJDKHA OTBEYaTh TaK Ha3plBaeMOH maAtu W -
HasbIBaeMsbIl MeToZoM Kumiunra: who - xto; what - uro; when - xorga; where - rae; why — nouemy. IlepBuunas
nHopManua mocie 06paboTKM U OLEHKM IlepefaeTcs BhICIIEMY PYKOBOACTBY ¢upmbl. KOHKypeHTHas pa3Besika
JKU3HEHHO BaXKHA [ OM3Heca, OH CO3[aeT YyBCTBO O€30NIACHOCTH - 4TO caMa KOMIIAHUS MOXeT HOOUTHCA

COGCTBEHHOTO ycmnexa u GBITH SaH.I;HILI;eHHOfI OT HEOXKUAAHHBIX U HeGJIaI‘OIIPI/ISITHI:IX 06CTOATEIBCTB.

KitoueBsie coBa: 6usHec; nHGOpMALKA; KOMIAHU; KOHKyPEHTHAS PasBe/iKa; yIIPABJIeHNeE.
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Abstract. Modern computer networks often experience system fluctuations due to frequent load changes on
the lines connecting subnets. The article proposes a method for reducing system fluctuations in computer networks
and a set of appropriate algorithms. According to the methodology, the quantitative assessment of each line
connecting two subnets is carried out periodically. Based on expert knowledge, non-critical lines with high loads
and critical lines with low loads are determined. A non-critical line that has a minimum load is selected and the
packets are transmitted on it from the critical line that has a maximum load. The developed technique is
successfully used to minimize system fluctuations between subnets of varying complexities. It becomes possible to
identify critical lines at an early stage and timely send packets on non-critical lines. This, in turn, leads to the

timely and effective unloading of critical lines and the prevention of packet loss.

Key words: Critical line value; line capacity; packet; system fluctuations.
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Amnnorarusa. CoBpeMeHHbIE KOMIIBIOTEPHBIE CETH YaCTO MCIBITHIBAIOT BUOPALMY CHCTEMBL U3-3a YaCTON CMEHBI
HaTpy30K Ha JTHHUAX, CBA3BIBAIOIIUX IOZACETH. B cTaThe IpezaraeTcs MeTOAMKA CHIDKEHUS KOIeOaHUI CUCTEMEI B
KOMIIBIOTEPHBIX CETAX M Habopa COOTBETCTBYIOWIMX aaropuTMoB. COIJIACHO MeTOZAMKA, KOJIMWYeCTBEHHAs OIleHKa
KOKIOH JMHUM, COeIUHAONeH NBe IOACeTH, OCyllecTBiadeTca mepuosudecku. Ha ocHoBe skcmepTHBIX 3HaHMI
OIlpefieIAIOTC HeKPUTHIECKUe JIMHUY C BBICOKON Harpy3KOil M KPUTHYECKOH JIMHUM C HU3KOH Harpyskoii. Brou-
paeTca HEKPUTHUYECKAsA JMHUA C MUHMMaJIbHOM HAarpy3KOM W Ha Hee IepeJaroTCA IAKeThl ¢ KDUTUYECKON JIUHUH,
UMelolmell MaKCHUMAaJIbHYIO HArpysky. PaspaboTaHHasd MeTOZUKA YCIENIHO HCIIONIB3yeTCA ANA MHUHUMH3ALUU
CHCTEMHBIX KOIeGaHUN MeXZy IOJCEeTIMU Pas3iIudHOi cloxHOCTH. CTAaHOBUTCA BOSMOXKHBIM BBIABIEHHE KPHUTHU-
4YeCKUX JIMHUH Ha paHHel CTafluM U CBOeBpeMeHHas IlepechlIKa IIaKeTOB 10 HeKPUTHIECKUM JIMHUAM. JTO, B CBOIO
ouepenb, TPUBOIUT K CBOeBpeMeHHOM M 3((eKTHBHOM pasrpysKe IIepeTpy’KeHHBIX KPUTHYECKUX JWHHUH U

IIpESOTBPALEHUIO IIOTEPU ITAKETOB.
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Abstract. The article proposes a system for the load simulation regulation on computer networks. Using i, it is
possible to perform numerous experiments, observe the processes of change of loads on the lines and analyze them.
Experimental methods have been used to determine the critical load indices of the networks. With this context,
the modeling process illustrates the process of moving packets from one critical line to one or more uncritical lines
so that packets are not delayed or lost. The advantage of such an approach is that critical lines are identified and
packets are sent to non-critical lines at an early stage. This results in an early unload of critical lines, which in turn

improves the quality of network operation.
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AHHOTa]'.'I;I/Li[. B craTpe IIpeajiaraeTcsa CHUCTeMa MOJEJIHNPOBAHMNA PETYJIHMPOBAHMA HATPY3KH B KOMIIBIOTEPHBIX
CeTAaX. I/ICHO.TIBSY}E[ €e, MOXHO ITPOBOAUTHh MHOTOYHCIIEHHbBIE DKCIIEPUMEHTHI, HH6JIIO,ZLHTB 3a mponeccaMu M3MEHEHHNA
Harpy3oK Ha JHHUAX W aHAJTU3UPOBATH HX. BKCHepI/IMeHTaJIBHBIM ImyTeM OBLIN OIIpeneJI€HbI II0OKa3aTeJIn KPUTH-
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" HEé TepAIUCH. HPeI/IMyH.I;eCTBO TaKOTO IIOAXOJZla COCTOUT B TOM, UTO KpUTHYIECKHE JTUMHNHN I/I,ZLEHTI/I(bI/IU;I/IPyIOTCH u
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Abstract. The article discusses signals with two different amplitudes, obtained by amplitude-phase shift keying.
Regular procedures for their construction are presented for the case when the system contains even and odd
number signals. Analitical expressions are given to calculate the parameters and characteristics of such signals.
Using the above described procedures, 4-16 alphabet sizes specific signal systems are constructed and their
parameters are presented in a table. For the Gaussian channel, the graphical features of the symbol error rate are
constructed using computer simulation method. These signals with amplitude-phase shift keying are characterized

by simplicity and have better technical features than phase shift keying signals.
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AmnoTanus. B crathe paccMOTpeHbI aMIUIUTYAHO- (a30Bble MAHUITYTUPOBAHHbIE CUTHAIBL C ABYMS PasHbIMU
ammrutygamu. ONMcaHBl perysspHbBIe IpOIefyphl IOCTPOEHHA CUTHAIBHBIX BEKTOPOB YETHOTO M HEYETHOTO
xonmdectBa. [IpuBeseHsI aHaTHTHYECKUe BEIPayKeHUA JJIA pacyéTa IIapaMeTpOB U XapaKTePUCTHUK TaKUX CUTHAJIOB.
CoriacHO ONMMCaHHBIM IIPOIleypaM, IIOCTPOeHBI KOHKPeTHBIe CUTHAJIEI ¢ pasMepoM andasura 4-16. Ix mapameTpsl
cBeZeHBI B Tabmuiy. MeToLOM KOMIIBIOTEPHOTO MOJETHPOBAHUA OIpeZeeHbl YaCTOThl CUMBOJIBHBIX OLIMOOK U
IIpe/iCTaBIeHbl COOTBETCTBYIOLINE KpPHBbIe AiuA l'ayccoBckoro KaHasa. /lOCTOMHCTBAaMU IIOCTPOEHHBIX CHTHAJIOB

ABJIAIOTCA X IIPOCTOTA U JIy4IIHe II0 CPAaBHEHHUIO C (1)333— MaHUITYJIMPOBAHHBIMY CUTHAJIAMY XapPAKTEPHUCTHUKH.
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Abstract. The article considers new versions of the etymological origins for a number of words both in
Georgian and in other languages on the basis of the theory of the origin of languages proposed by its author.

In addition to the abovementioned theory the author used an interdisciplinary approach during the search for
the etymons of words. In particular, the necessary information from various spheres of human activity was selec-
ted. Then for their comparison, analysis and final decision making were used the methods that are succesfully
applied by system analysts in the development of computer systems. These methods are used not only to find out
meaningful facts about the research field, but also to evaluate proposed solutions, namely, the instruments, such as

questionnaire methods, Delphi, brainstorming, Six Thinking Hats of de Bono, etc.
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AwnnoTranus. B manHoit cTaThe, Ha OCHOBE TIPEIJIOKEHHON €€ aBTOPOM TEOPHH MPOUCXOXKIEHUS S3BIKOB, I
PAza CJIOB KaK HAa I'PY3MHCKOM, TaK U B IPYTUX A3BIKAX, IIPeJIaraloTCs HOBbIe BEPCUU MX 3THUMOJIOIHMYECKOrO IIpPO-
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Methods for improving decision-making efficiency
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Abstract. The article discusses decision-making issues for the tasks that can easily be mathematically formu-
lated (however, which are characterized by the so-called curse of dimensionality) and for the tasks for which the
creation of a mathematical model is almost impossible, and the resolution of a problem situation requires the coor-
dination of different views on methods withdrawing it and choosing from them a reasonable option or developing
a compromise. To solve both types of problems, the article considers and analyzes a number of modern methods, in
particular, the branch and bound method is used for the tasks of the first group and proposed the modified version
based on a heuristic approach to increase its effectiveness. And to solve those problematic problems that cannot be
mathematized, a combination of Delphi methods and Six Thinking Hats (de Bono’s 6 hats) methods is proposed,

with added the 7th hat. Herewith an interactive computer program is implemented based on this concept.

Key words: Branch and bound method; computerization; Delphi method; 6 Hats method; 7 Hats method; their

combination.
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MeTO,Z[BI IIOBBIIIEHU A 3(1)(1)eKTI/IBHOCTI/I IIpUHATHA PeHIeHHfI

T'esa I'BuBenanze JlemmapraMeHT aBTOMAaTH3MPOBAaHHBIX CHCTeM YIIpaBieHHdA, ['PysMHCKUI TeXHWYeCKui
yHusepcuret, I'pysus, 0160, Téwrncu, yi. M. Kocrasa, 77
E-mail: gvinepadzegela@gmail.com

Topruxe IllasummBunan ~ JlemapraMeHT aBTOMAaTH3MPOBAaHHBIX CHCTEM YIIpaBiaeHUs, ['Py3sMHCKHH TeXHWYeCKUN
yuusepcuret, I'pysus, 0160, Téwrncu, yi. M. Kocrasa, 77

E-mail: shavishvilitornike@gmail.com

PerienzenTsr:
I'. Yawarwmase, npodeccop daxynpreTa HHPOPMATUKY U cUCTeM yrpapiaeHus ['TY
E-mail: guramchachanidze@yahoo.com
2. Kypuxanus, npodeccop baxynprera MHGOPMAaTUKU U CHCTeM ynpaBieHus ['TY

E-mail: kurcxalia.elguja@gmail.com

AnHoTamua. B cratee paccMaTpuBaOTCA BOIPOCHI IPUHATHA PEIIEHUH KaK JUId 3a7ad, KOTOPbIE JIETKO IIOA-
ZAl0TCsA MaTeMaTHiecKoMy (HOpMYJIHpOBaHMIO (0OJHAKO KOTOPBIE XapaKTePUSYIOTCA T. H. IPOKIATHEM pa3MepHOC-
TH), a TakKe — 337aY, A1 KOTOPBIX CO3laHHe MaTeMaTUYeCKOW MOJEeNIM IIPaKTHUeCKH HEeBO3MOXHO, paspelleHue
mpobIeMHO# cuTyauuu TpeGyeT COIJIACOBAHMA PAa3HBIX B3IJIALOB Ha CIIOCOOBI ee CHATHA M BbIGOpa M3 HUX 060C-
HOBAaHHOTO BapHAaHTAa MIM PaspabOoTKu KOMIIPOMHUCCHOTO. [l pelreHus oOOMX TUIIOB 3aJad B CTaThe pPacCMaT-
PHUBAIOTCA U aHAJIHU3UPYIOTCA P, COBpEMEHHBIX METOZ 0B, B YaCTHOCTH, AJIA 3a1a9 nepBoﬁ TPYIIIIBI - METOL BeTBeM
Y TPaHUI, [JIA HNOBBIIIEHUA 3P(PEeKTHBHOCTH KOTOPOTO aBTOPAaMH CTAaThU IIPEAJIaraeTcs ero MOZU(GHUIMPOBAHHBIN
BapHaHT, OCHOBAaHHBIN Ha SBPUCTUYECKOM IOAXOZe. A I pellleHUs TeX MPOOIEMHBIX 33a7ad, KOTOpble He MOTYT
OBITH MaTeMaTHU3UPOBAHBI, IIpejIaraeTcsa KombuHanus MerofoB Delphi u 6 mnan ge Bowo, momonwsas «rapmepo6»

7-0i1 ¥ Ha OCHOBe ,Z[aHHOfI KOHIEIIINHY peaIn3anus HHTePaKTHBHOfI KOMIIBIOTGPHOfI IIpOrpaMMBbI.

KimoueBbie CIOBA: KOMIBIOTEPU3ANUS; METO/ TPAHUI, U BeTBeil; Meton Jemsdu; meron 6 muiam, ux KoMOu-

HAIWsA; METOZ, 7 LIJIAIL.
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Abstract. The article presents the results of research of the gold-containing polymetallic ores pre-enrichment
technology. The samples were taken from gold-containing polymetallic ores of the Bektakari deposit. In the sample
the gold content was 5.61 g/ t, the lead - 1.65% and the zinc - 2.43%. The material was crushed into +8 mm, 8-3
mm and 3-0 mm classes for large-grain pre-enrichment in order to pre-separate the cleaner tailings. The +8 mm
class was enriched in a heavy medium (fractional analysis) with a separating density of 2870 kg/m3, and the 8-3
mm class - on a modernized jigging machine. Tests have shown that zinc and lead contents in the tails obtained
during the enrichment of +8 mm class in a hard medium are minimal, but gold content is high and reaches 1.5-1.7
g/t. With this in mind, the pre-enrichment of the +8mm class is not recommended. In the tails obtained in the
result of jigging of 8-3mm class on a modernized jigging machine, the lead, zinc and gold contents are low, and
reach Pb = 0.24%, Zn = 0.32% and Au = 0.4 g/t, respectively. Thus, based on pre-enrichment studies, it was found
that: 1. Pre-enrichment of the +8 mm class is not recommended due to the high content of gold in the tails; 2. By
enrichment of the 8-3 mm class on a modernized jigging machine, 22.3% of the cleaner tailings with a low grade

can be separated.

Key words: Analysis; Bektakari deposit; enrichability; gold-containing; jigging process; optimal parameters;

ore; tails.
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AnHoTaua. B craTe IpuBesieHbI Pe3yIBTATHL UCCIELOBAHNM TEXHOIOTHH IIPEBAPHUTENIBHOTO OGOTaEeH s 30-
JIOTOCOZEPIKAIUX TTOMUMETaINIeCKUX pyz. [Ia uccienoBaHuii B3ATHL IIPOGHI U3 30JI0TOCOZEPIKALIMX MOTUMeTa-
nmdecKux pyn bekrakapckoro mectopoxzaeHus. B mpoGe conmepkanue 3osmora 6510 5,61 rp/T, cBuHIa 1,65%, muHKa
2,43%. [lna mpeABapUTeIBHOTO OOOTalleHUA B KPYIIHOKYCKOBOM BHE (IIeJIbI0 KOTOPOTO ABJIAJIOCH IIPEBaPUTEIBHOE
BBI/Ie/IeHMe OKOHYATeIbHBIX XBOCTOB) IIp006a py/ibl M3MeIbUeHa U pasjesieHa Ha Kiaaccsl +8mm, 8-3mm u 3-Omm. Kiacce
KPYIIHOCTBIO +8MM oforaiieH B TsDKeIOi cpefie (GpakiMOHHBIN aHANN3) C IUIOTHOCTHIO paszenenus 2870 kr/m3, a
KJIacC KPYIHOCTBIO 8-3MM oforamieH Ha MOJEpHH3MPOBAHHON OTCaZouHOil MamrmHe. Ha ocHOBe JaHHBIX OIBITOB
yCTaHOBJIEHO, YTO IIPU 0GOTAIlleHUN B TAXKEJIOH cpefie Kacca KPYyIHOCTH +8 MM, B TIOJIy4eHHBIX XBOCTaX COZEpKaHUe
IMHKA ¥ CBUHIIA MHHMMAJIbHBL, a COZlep>KaHue 30JI0Ta BEICOKOe U socturaet 1,5-1,7 rp/1. IlosToMy npenBapurensHOe
oboraleHre K1acca KPyIHOCTBIO +8 MM He peKOoMeHAyeTcs. B pesyibraTe oborameHus kiaacca 8-3 MM Ha MOZEPHU-
3UPOBAaHHOI OTCaZOYHON MallMHE CO/ep’KaHWEe CBUHIA, IIMHKA M 30JI0TA HU3KOE M COOTBETCTBEHHO COCTaBJIAET
Pb=0,24%, Zn=0,32% u Au=0,4 rp/r. Takxum 06pa3oM, Ha OCHOBe TPOBEZEHHBIX UCCIEJOBAHUN yCTaHOBIEHO: 1. M3-3a
BBICOKOTO COZ€pXKaHHs 30710Ta B XBOCTAaX IIpeJBapUTeIbHOe OboralieHre Kjiacca KPYIHOCTH +8 MM He peKOMeHZy-
erca. 2. IIpu oborameHun kjacca KpPymHOCTbIO 8-3 MM Ha MOZEPHM3MPOBAaHHON OTCAZOYHOIN MAUIMHE BO3MOXKHO

BeigeneHre 22,3% OKOHYATeTbHBIX XBOCTOB C MUHUMAIBHBIM COAEp)KaHHEeM 1€ HHBIX KOMIIOHEHTOB.

KI[IO‘IEBBIe CJIOBA: aHAIHN3; 6eKTaKaPCKO€ MECTOpPOXAEHHUE; pyda,; SOJIOTOCO,II;GP)KEIHH/IIL;I; 06OI‘aTI/IMOCTB; mpomecc
OTCAAKH; OIITUMAJJIBHBIE ITapaMEeTPhI; XBOCTHI.
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Abstract. This article deals with the method of
mineral particles separation according to their electric
conductivity. This process was carried out in the model
condenser by induction charging and dependence of the
minimum charge of the particles breaking away from the
charging electrode on the electric field strength was
studied.

Comparison of obtained results with the theoretical
calculation shows that, from the three forces — adhesion,
gravity and electrical acting on the particles, adhesion
force, acting between the particles and electrode, can be
neglected in case the minimum charge of the particle
breaking away from the electrode, because the particles

in this case have no time to change the orientation.

Key words: Adhesion force; depolarization; electrical

separation; minimum charge; orientation of particles.
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Introduction

Recently, a strong electric field is widely used in
technological processes among methods of mineral
reaching, in particular in electron-ionic technology
(EIT).

EIT processes are widely applied in electric sepa-
rators, where particles separation takes place according
to different physical properties. Among these, particles
separation according to electric conductivity during
their induction charging, is very often used [1]

Efficiency of electric separation is related to determi-
nation of forces arising during induction charging. To
analyze processes taking place on the electrode charging
the electric separator during induction charging, it is
better to view particles charging and forces acting on
them in a uniform field of a plane condenser and

generalize obtained results for a real electric separator.
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Main part
The balance of the forces acting on the particles in a
uniform field can be written as follows:
Fer - Fyy - Fag =0

Where F,, - electric force, Fy,

- gravity force, F 4 — par-
ticle adhesion force with electrode.

Electric force acting on particles is defined as a
force arisen by acting of bound charges, formed as a
result of particles polarization in an electric field,
which reaches its peak at the beginning of charging,
also by action of free charges. After polarization,
formed free charges interact with own reflection and
because of this total force acting on particles is

calculated as follows:

0,5d%(e2-1)+dg—0,51 o
(25dale-) B2,
Where F, - force acting along the vertical axis

B

b,c — semiaxles of particle equivalent to ellipsoid
&y - dielectric constant

E — electric field strength

K, B and I are defined as follows:

K=1+(g; — 1)dg, f =—2L— 1= [ cos®0d,,

mbcegE’ ~ mbc Ys1

Where d, — depolarization coefficient

S, — particle surface area excluding area of particle
contact surface with electrode

Gravity is defined as follows:
F,=mg :%'gn'ahel “bpe Chet’Vp "9
Where y,, - particle density

g — gravitational acceleration

Ap o1 " b et Ch ey - semiaxles of ellipsoid equivalent
to particle volume

Assuming that adhesion force is zero, then particle
breaks away from charging electrode with its minimum
free charge magnitude.

One of the important issues is to determine along
which semiaxle particle lies on the electrode. In the
initial stage the particle lies on the electrode in the
most likely, comfortable and stable position. This is

with a minor semiaxle along the field vector [fig. 1].
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With this orientation particle perimeters are: apq =
2Ch ets bner = Qets Cher = bpei- The coefficients are

determined according to these data:

ﬁ_bhel _Chel
anet’ ' aner

Coefficient of depolarization d, is determined by
means of these coefficients.

Later on, while charging particles, shape of which is
not strictly symmetric, it is under the action of rotating
moment. Because of this, it begins rotation and orien-
tates with its major semiaxle along the vector of an
electric field (Fig.1.). This phenomenon is confirmed
both visually and by distribution of the particles brea-
king away probability function [3]. Accordingly,
particle can break away from the electrode during any

position shown on fig.1.

Fig. 1. Orientation of the particle positioned on
the electrode in the electric field

To determine coefficient I analytically it is neces-
sary to turn real semiellipsoid into rotating semisphe-
roid i. e. into spheroid. This requires bp o = Cpe =
i/b_el' Cer- At this time, the main determining para-
meter magnitude value of the main semiaxle directed
along the field is retained, but the change of the two
others by their average geometric values for real
particle, gives 3-4% error.

Accoridng to the obtained specific parameters
points, it is possible to determine theoretically mini-
mum charge magnitude for a particle breaking away

from charging electrode.
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Such measurements were practically carried out as
follows: from conducting fraction of rutile was selected
the three groups of particles. Each of which contained
10 particles about of one size-minor, mean and large.
Average radius of each group was calculated as equiva-
lent radius to sphere as follows a_(eq sp) = 3 (a_el)-b_el-
c_el. Particle average magnitude in each group fluctua-
tes within 7-8%. Ten particles of one of the groups
were placed into the central part of the flat condenser
charging electrode. Experiments were carried out in
five series i.e. initial number of particles was 50. When

high voltage was supplied, particles after being charged
x10™C| Lbr aw min

0,8 4

0,6

04

02

broke out from the lower electrode directing to the
upper electrode.

As the surface of upper electrode was covered with
a thin layer of insulation, charged particles sticked and
stayed on them. We removed them by the use of a thin
plate and put into charge measuring electrometer.

Minimum measured charge values for one of the
groups of the particles, in case of different field strength
values, are given on fig.2. Their theoretical values for
different orientation of particles are also given (Fig.1_a

and Fig.1 c). The same results were obtained for the

rest of particles.

Fig. 2 Dependence of minimum charges of particles on the

voltage of electric field

3-particle oriented along the least semiaxle
4-particle oriented along the largest semiaxle
Rutile a,; = 106 um, bg; = 72um, ¢, = 54pm, g 5p =
74um, y, = 4,25-10° kg/m? ,
1-g, =31, 2-¢, =173
Considering that dielectric permeability of the rutile
was unknown, calculation was carried out according to

literary data.

Conclusion
In compliance with the obtained data, it is possible

to conclude:
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1. The minimum charge magnitude of the particles
broken away from the electrode increases with the
increase of the field strength

2. Breaking away from the charging electrode, partic-
les with the minimum charge do not have time to
change orientation and they break away from them
with the semiaxle in the oriented position

3. Considering the experimental data of the minimum
charge the adhesion force acting on the particle, as
compared with the both gravity and electric forces,

can be neglected.
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Bob segm®00dol 3Moadgb@o (ghmo 3ogMmmeEo Lgb-
LEOOLIMZOL):

if(digitalRead(I0)==0 and allow0==0 )
allow0 = 1;

if(allow0 == 1){

dataFromSensors +=100000;

allow0 = 2;

}

if(allow0 == 2 and digitalRead(I0)==1 ){

dataFromSensors -=100000;

allow0 = 0;

}
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Remote detection of automated system verification
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Abstract. The implementation and development of remote monitoring and real-time systems in small and
medium enterprises are very popular in the industry at the present. Accordingly, the present paper discusses
remote monitoring technologies and methods, provides a graphical representation of the workflow of digital
machines, designing a cloud platform for real-time remote monitoring of the system, and presents the results of
experimental work. The results of the research are the algorithm for converting digital signals into one analogue
signal and its mathematical model. Also, the data base of faults of the industrial machine was established based on
the experimental work and their characteristics were determined. This will help owners of small and medium-

sized enterprises and technical staff easily to integrate Industry 4.0 into their production lines.

Key words: Automated system verification problems; industrial real-time systems; remote monitoring systems.
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Croco65! yZjameHHOro 00Hapy XKeHusA IpobIeM aBTOMaTH4eCKO IIPOBEPKU CHCTEMBI

Sasome Oxnanu JlemmapraMeHT KOMIIBIOTEDHOH WHXeHepuH, ['pysMHCKUII TeXHWYeCKHUN YHHBEPCHUTET,
I'pysus, 0160, T6unucu, yn. M. Kocrasa, 77
E-mail: s.oniani@gtu.ge

Wa Mocamsuin JemapraMeHT KOMIIBIOTEDHOM WH)KeHepHUHU, ['DySMHCKHI TeXHHMYeCKHH YHHUBEPCHUTET,
I'pysus, 0160, Téwnucu, yia. M. Kocrasa, 77

E-mail: i_mosashvili@gtu.ge

PerienzenTsr:
K. Korpukaaze, accorr,. mpodeccop dakynbTera mHGOPMATUKH U cucTeM yrpasieHus ['TY
E-mail: ketino27@gmail.com
JI. AImBwwy, accor, mpodeccop daxyabTeTa HHGOPMATHKY U CUCTeM yrpabaeHus ['TY

E-mail: lLiashvili@gtu.ge

Annorarua. Cerogus BHeAPEHWE W PAa3BUTHE CHCTEM YAAJEHHOTO MOHWTOPHHIA W PEAJBHOTO BPEMEHU Ha
MaJIBIX ¥ CPeJHUX IIPeJIPUATAAX OYeHb IOMyIIpHO B oTpacau. COOTBETCTBEHHO, B HACTOAIIEH CTaThe pacCMaTpHU-
BAIOTCSA TeXHOJIOTHH U METOJBI yAaJIeHHOTO MOHUTOPHUHTA, TpadudecKoe IIpe/icTaBlIeHNe pabodero mpomecca nud-
POBBIX MAalIWH, MPOEKTHPYyeTCA o6lavHasd IIaTdopMa I AUCTAHIIMOHHOTO MOHHTOPUHTA CHUCTEMBI B PeaTbHOM
BpeMeHU U NpeCTaBIeHbl Pe3yIbTaThl SKCIIEPUMEHTAIbHOM paboThl. Pe3yIbTaToM MCCIeOBaHUA ABIAIOTCA ajIro-
PHUTM IpeoOpa3oBaHUA LU(PPOBBIX CUTHAIOB B OJUH aHAJIOTOBBII CUTHA U €T0 MaTeMaTu4ecKas Mogess. Takxke Ha
OCHOBAaHUU SKCIIEPUMEHTANbHBIX PaboT Gblia co3faHa 6asa JAaHHBIX HEHCIIPAaBHOCTEl IPOMBIUIIEHHOM MalIMHBI U
oIIpe/ieIeHbl MX XapaKTePUCTHKHU. DTO IIOMOXKET BiaJeIbllaM MAaJbIX M CPeJHUX NPeJIPUATHH U TeXHUIECKOMY

IIepCOHANy Jerko nHTerpuposath Industry 4.0 B cBou Ipou3BOCTBEHHbIE INHUU.

KJIIO‘{eBBIe CJIOBa: HpO6JI€MI>I aBTOMATHUYECKOM IIPOBEPKN CHCTEMBI; IIPOMBIIIJIEHHBIE CHCTEMBI PEaJIbHOTO

BpeéMEeHH; CUCTEMbBI YAAJIE€HHOTO MOHUTOPHHTIA.
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effective method for the processing the marked parts. It is noted that this method is also used in metallurgy,

particularly in cold rolling shops for pipe workpieces before drawing.

Key words: Axisymmetric detail; radial compression; radial forging machine; spiral slots.
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500 GolsddgE0 35MEHMBOEIOL 5TMIYOHYE- G0~
390 Fsbdobs 393 -1,5, 59mImbMgwo dermzol Lbgs-
olbgs  3mbLEBHMWMIE00m, OHMIIdoE FoMmdmpagbo-
o5 g399mom dmyzsb0¢ b®emgdbyg. 99-2 Lbme-bg
903909900005 59MINbOIWo dem3o MmMIBOOZ0 Lay®-
©960 053306090900 M3WIOOM ©S 33JMPOO 35~

LowMo 93MHgwo ©Eol3Mgdom; 9-3 LMM-By (3oedb-
6030 LogMgbo d53m3060989w0 M3WGd0m, 396EGHMS-
@O0 Labbolom s sdBOMo IFMHJEo EOLIMIOO;
bmenm 99-4 LYO-bg — 396EH®oM0 LayHgbo Tozm-

306 gOGE0 MZWOM © 5JGHO0MM0 339MH0MO IFMHYO

0l3MYOOm.

L. 2. 53cm3yGHyeo bgdgos mmabGogo Layhwgbo
05303069090 bsMH339800)

by, 3. 5303gHgeo bgdEos GowdbGHoz0 Laghwgbo
05303069090 bsMH339800)
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by, 4 . 53m3gAHgo Lgdaoo 396GMomGo
bsyHogbo 8533067090 M3

0564960l odmEs Ro@ots  sbogrdoeogdols o
Bobm{jdobol  dmboiodswo@g@ol  b3gEoswMmo©
990BMe 5 3mTBOEIdYE  J9OEGHMBOOL  SLo®gd
Mmomb BM0MIBY (LBZoEsLLZS 306MHMdJdT0), Lasg bo-
09190l ol dsbdoo 75 Ld-0s. GHYLEJOO GHOMY-
05 153 39M056EW, MM3s YxBIdEO Oym 53mTY-
Mgwo  dEm3ol  3oMz9gwo, dgmeg s dguedg 3o-
6056 q00.

©565009M9d0L 50mEs HomBmgdEs bbgswslbgs
356589¢M0L 9Jmby b0ssgols s gotgdm 3oMHMdg-
00l 653390090%bg. sy, Togocoms, 89-5 bM-by
fom8myqbowos 6533900, bosi boswsgol Ggbos-
Bmds 30-35 % 0Tg00039bs, bmwm 356HGHMmBoEOL
©9OHMId0 s LEMY39wgd0 LEOYEsE 0ym Fobslifom
9 3MH0o0. 258mEobsl 6533900900 ©s0bMIGS o,
99005905, FoMdmagbow BoMHMMBL Jogbos Nel.

by, 5 335G EMEBoEol s15Ydo BsBmmdo Nel,
8cegdstrgmds — forzol Brbogodsewodydo
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50 6533000%Bg 39OGHMGBowoL  GHdgMgdo dofjsdo
150 98 bLoE®AYA0s Fobesgdwo, bergrm Jmbogeos-
Bmds — 100 - 120 (3/35, 3335060l FdBI>™dOL LoB-
Jo6g — 2 = 2,5 30/lo. 3305060l Jogh s9mmgdMEo
AMBIOHgd0L LoLEWg 100%-05 @, FLodBOLO, -
6535600 ofjodo oGHM390Mwo GHdIMgdolL bsboo — 0.
50 65339009 399m3s BoBoMs $9MmIYMHgeo derm3ols
153039 390M056G0m. AsBMEEOLL  BHgdbmemyon®o

36m3gbo 3090bsMmgMd©s BEIVdOWMO©, FgxgMbg-
00l 356939 s 53MTYMYo dM3gdol 306390 MOO
356056@0b 259tyg96500Lsl 53m@adwyen dsbisdo batgzg-
@gdds, 939005, doffol 3mIFHYdTs Fgoyobs 50-60 %
L. 6). Gog G9gbgds dewmzol dgbsdyg 356056¢ 0L go-
9cayggbgdolioll 98megdee dsbsdo Latglzegdol, J39-
00Ls s dofjols 3mTEHJOoL MMmEYbmdsly 30— 35 % -0o
Lwy6. 7).

b6, 7. a5303000L d90098980 8959 35606GHOL oMl

99900920 2590305 Bo@ st Ne2 B53390m%bg foenzol
9996030350E)E 0, HMIoL Boosao 305605 (LLYE.
8). 65339000L TobolismdEgdos: Gotmnmdo — 0,14 3,
B0ss0L  FHgbosbmds — 25-35 %, BIMMHMdOL -
D060 LMY39EGO0M S JSOEMBOEOL GmBdOM —
15-20 %, &vdgMd0 23bmegLgdmos 150 89-0)
Lo®3gdo, Imbogeosbmds — 80 — 90 (3/3s, 3mTds0bOL

bA¢-ob 3G™3gdo — Works of GTU — Tpyam I'TY
Nel (515), 2020

bobdotrg — 2-2,5 30/ s GHYdgMgdol s3mymols Lob-
Gang — 100%. 8gbs9g G030l s9mIgMgerols 3odmygby-
0Ll Bgdbmmaon®mo  3GmEgbo  90dobatgmds
LBOOOWMESE, TJBIMHLIIOL Mgy, bmwm sdmeg-
0w 3sbodo LMY3gEgdOL, J3gdols s dofjols 3ma-
3900b Momgbmdsd 60-70 % dgoa0bs (bve. 9).
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A e N

)

by 8. 35O MBoEob sbamgdo Ne2 65339000 (Fognzob 3mbogodsgodg®o)

by, 9. 35080300L 39093000 J3096 6050s3BY JoBBHMBOMOL BHIdYHBOL S3cEgdOlsl

31939 BoGOM©s AodmE9do N3 Bs339mby, GH™I-
@ob BOMMd0 ogm 0,35 3s, BH9bosbmds — 25-35%,
3oMNMBOL  LoMg39w0sbmds — 2,5-3 §/3s, bossydo
J3990L omEgbmds — 1 - 2,5%, @G&mdgmgdol bosoydo
2396053L9d0L Loe®dg 200 38-0g, ImMbogEosbMds —
130-150 3/35, 3mBds0bol Lsdwydsm Lobdstg — 2 — 2,5
30, BHvd9MHgdoL 5dmegdol LobOwerg — 100%, ©s-
653903900 — 0. 2s0mEos BodoMs dgbsdg GHodol
5003YH 9o derm3om. G9dbmermaow®o 3hmisglbo do-
9000bsMgMdEs LEHod0E Mo, MHOL FIIRIW(3 S0M-
©qdge0 Bobsdo doffols s J3gdol LagOomm Momg-
Bmds0 35-45% dgoy0bo.

o3 99gbgds 09-4 6533900, BMIgoa gobmoglig-

ISSN 1512-0996
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oMo oym Bobmf{jdobol dMbogodswodgddo s
ol GoMmnmdo 0,44 35 89oybs, godmEos Bo-
GO BBy, MOl 3H9b0sbmds dgoygbs
10-20 %, Lo9390sbMds — 0,5 — 1 #/35, 3900l Brocm-
©gbmds Bosspdo — 0 — 1%, &wdgMgdol obenoggds
B0os0l Loe®dgdo — 180 83, Imbogwosbmds — 180 —
250 (3/35, 302005060 LodMTom Lokdstg — 2 — 2,2 38/bo,
GOYOHOOL 58mMgdol bLolGwag — 100 %, EBs36-
3000 — 0. Gegymmg fobs dgdmbggzedo, sdog podmas
Bo@oMos 8gLsdg Godol s8mdgmgeo demzom. ¢gdbm-
™00 3003360 J03EObIMYMBS BEHSOOWMS©
5 99009200 53mgdyen dsbosdo dofjols s J3gdol
LogHom Bromgb0dsd 15-20% dgoyobs (bwy. 10).

bA¢-ob 3GMAgdo — Works of GTU — Tpyas: ITY

129 Nel (515), 2020



b50bgobGm bsgdg —Engineering — MmxenepHoe feno

L. 10. BoGomdbg (6obmfidobeos) 3glisdg Godol dermzols
39802996930 el Boggdaero Fgegagdo

mbs 50360d6Mmm, MM 256339990 9090 0dom  GHob badowm@g bdgds, GmIgwog Famdmpygbowos 9g-
0965 800gd90, HMI 250dMIYHGE GHEOMBL3IMOGHOMM- 11 vyM-Bg s BOSE WBGHYOI0s B3YEOIWMOO do-
g 0pd 3485, MmIgeog dbbgow omdwgwr 3md-  Jobo @odbTotg MIGOOLMZOL, MBS F5CYdVY-
APPL o300s. 650g3590L gomzow0lobgdom, Gg30- @GBS TMYMOED  JsMAEMBowol  GdgMgdol dobol
0498953900 58MIYMg-59BZ0MMZG0L 9boEr0 396M0sb-  38FHJOOLS s J3900LY 2odgbs.

by 11. 356HEHMBoEol 58mdYHyw-©s9GB306039wo ©sdbdsmhg 3390l slsamdo dagdsbo; 1 - g53mayghgmmo GMBL3MOEHMMO;
2 - 313990L Lsoamdo dsgsbo; 3 - sdbAMY 3e)Ts; 4 - LoyHgbo 035¢0; 5 - BolvdIYo AmMEYMBOEMDS; 6 - JoesdHGAIZ0 EOWZ0;
7 - BsBea; 8 - 58mdygégemo bgds0s; 9 -a3mBgdol dmdfiyzgdo G®sbldmmGom®o
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L3369

Oz Bo@omgdmamds  GobGoMgd-gs0m350
oB396s, 39OGHMBOOL  GBgMdOL S8mIgMgeo Tob-
Jobs ALy Foygbgdmer  yzgews  dmmbemgbol  sbdv-
@gol 9Ol goMs. gb 9HOL 5gdveo  Felogerol
56593006905 dofjols dsboom, GMIgeros, sGMmEHgIbo-
37960 dmombmzgbol dobgwzom, Mbws ogml 15-20 %,
Lobsdg0wgdo  @sbsa30069ds  35-40%  Bgocopabl.
0564965 396 sbgbl dubgogro  3MIBHIOOL  sTesl
@5 LoFoMHMgdL  ©s3s3Hgd0m  Fdgdol  EIbTsMGdL
39000mdgge  BHOMBLEMOEGHMODY ©s  BmyogHmo
30MBLEHOHMI30M0  (33€0EgdgdOL Gg@ebal:

* 89930606 8mBgdol dmdfyzgBHo GHMBLAMM-

GoMOMOL YYxM9gdoL BmIgd0;
* 53M3wEal 3gbGH®MIMOo Labbolol LoyMdy

QO 2o0BsMEMml d9Bg30L JMoby;

@OGHIOGHOS

59053 ™Mb L3930oEMmo  dadobo  THToMyY
0999900L5m30L  2900dMIYMHYo  BHEOHBLIMOEO-
Mol Foxggbs o ToMbgbs dbotagl dg-11
bm®-Bg Poddmygbowo Lggdol dobggom;
990(33500mb  29003MIYMHgEo  GHEOBLIMOEGHOM-
6oL 3mbLEMI309, F9FoMHBH0Z3IL 0T MZon-
LobOobom, Mmd ogmlb  doeosbo  ©39330L
2390909 s, dglodsdolo, 99830M©IL AoTM-
33000308 LoTogeny;

Loggbo  LodMMaggdo  Ggoazowml  »a™em
30060 3OMmBool LadMMmI3900m;
»3MALgEdsdol“ Fotmdmoagbangdo dmeosbs
0590056bdbgb 9308960053090 s 39 YOY)-
@gds 500ql, MMmd 30335060l dmEMbobgdsls
9055 gbbgb ¢193m39bs3E0gd0L dobgwzo0m.
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Results of field tests of potato assembly-loading machine used for heavy and wet soils of

Georgia

Omar Tedoradze Department of Agro-engineering, Georgian Technical University, 17 D. Guramishvili
str, 0192 Thilisi, Georgia
E-mail: omar.tedoradze@mepa.gov.ge

David Tavkhelidze Department of Agro-engineering, Georgian Technical University, 17 D. Guramishvili
str, 0192 Tbilisi, Georgia
E-mail: d.tavkhelidze@gtu.ge

Reviewers:

I. Abuladze, Doctor of Agro-engineering, Deputy Head of N(N)JP Agroservice Center at the Ministry of
Agriculture of Ajara

E-mail: sosoabuladze@mail.ru

D. Natroshvili, Associate Professor, Faculty of Agricultural Science and Biosystems Engineering, GTU

E-mail: d.natroshvili@agruni.edu.ge

Abstract. The article discusses the second new modernized version of the potato assembly-loading machine
constructed by Belarusian factory "Gomselmash" (where construction was developed and additional elements
added). Analysis of the results showed that according to country soil characteristics the machine is fully compatible
with the requirements, but due to the soil moisture content, which is very high, the cleaning part of the machine is
not fully able to clean the mass from the toes and the quantity of clots are higher than the permissible norm (15-
20%). In order to maximize cleanness of the tubers from clots, it is necessary to add a layer for workers to the
cleaning part of the machine.

This proposal was approved by the representatives of the Belorussian factory "Gomselmash" for current changes

in the device and the third option of the modernized machine is scheduled for the 2019 season (September).

Key words: Assembly-loading machine; combine; damage; exploitation; losses; potato tubers; testing; tests.
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UDC 631.312.62
SCOPUS CODE 2210

PGSYJILTaTBI TIOJIEBBIX MCIIBITAHUHI C6OPO‘IHO—HOI'PYBO‘-IHOI71 MaIllIHBI KaPTO(l)eJI}I B YCJIOBHUAX

TSDKEJIBIX M BJIXKHBIX ITOYB [ pysun

Omap Temopaznze JemapraMeHT arpourkeHepun, I'pysuHCKuUil TexHU4YeCcKuil yHUBepcuTeT, I pysus, 0192,
Tonnucu, yn. I'ypamumsunu 17
E-mail: omar.tedoradze@mepa.gov.ge

Jasun TaBxenxuzse JemapraMeHT arpouskeHepud, ['pysuHCKuUi TexHU4YecKHi yHUBepcuteT, I'pysus, 0192,
T6wmnucu, yr. I'ypamumsuau 17

E-mail: d.tavkhelidze@gtu.ge

Periensentsr:

WN. A6ynazmze, [OKTOp arpoMHKeHepHH, 3aMecTHTesb Aupekrtopa A(A )um «Arpocepsuc menTpa» MuHMCTEpCTBA
AmXapcKoro ceIbCKOTO XO3AKUCTBA

E-mail: sosoabuladze@mail.ru

J. HaTpomBmnm, HOKTOp TeXHWYeCKMX HAyK, aCCOIMMPOBAaHHBIM Ipodeccop daxyIpTeTa arpapHBIX HAayK U
umxeHepuHra buocucrem I'TY

E-mail: d.natroshvili@agruni.edu.ge

Amnnoramus. B cratbe o6cyxkgaercs BTopas, HOBas MOZEPHU3MPOBAHHAS BEPCHS MAIIMHBI IS 3aTPy3KH Kap-
Toded, paspaboTaHHAA KOHCTPYKTopaMu Gesopycckoro 3aBoga 'T'omcensmamr’ (rfe 6blia yTOYHEHa KOHCTPYKILUA
MAalIMHEI C J0o0aBIeHHeM JOIOJIHUTEIBHBIX DJI€MEHTOB). AHATH3 Pe3yJIbTAaTOB IIOKA3aJl, YTO MAUIMHA ITOJIHOCTBIO
COBMeCTHMA C TpeOGOBaHUAMU, HO M3-32 BEICOKOI BIXKHOCTH IIOYBBI OYMCTUTEIbHAS YaCTh MALIMHEI He MOXKET II0JI-
HOCTBIO OYUCTUTH ITOYBY OT KOMKOB 3€MJIM B CBSI3H C 4eM, IIPOM3OIITO H3BIEYEHKEe MAaCChl BBILIE JOIYCTHMOMH
HopMmH! Ha 15-20 %. [lns mMakcuManbHOM OYMCTKH COOpPAaHHBIX KIyOHEH OT KOMKOB 3eM/IM HEOOXOZMMO B KOHCT-
PYKLIMIO OYMCTUTENBHOM 4acTH ZOOABUTH CIIEIIMANBHYIO IIATPOPMY g Pabo4MX, KOTOPBIE CMOTYT IIOJHOLEHHO
YHCTUTH COOPAHHYIO KAPTOLIKY.

Ha sT0 mpezmioskeHue COrIacHINCh MIPEJCTABUTENN 3aBOZa «['oMcenbpMmam», rge Ha SAHHOM JTalle HAa 3aBOJE
IIPOMCXOAST KOHCTPYKTHUBHbIE U3MEHEHUS U COOTBETCTBEHHO MCIIBITAaHUS TPETHEr0 BAPHAHTA MOJEPHU3HUPOBAHHOM

MalIMHbI 3aIIaHUpoBaHo Ha ce30H 2019 roza (ceHTAOpS).

K]IIO‘IEBBIe CJIOBA: UCIIBITAHNUA; TECTUPOBAHUE; SKCILIyaTalU; KOM6aI>'IH; IIOBpEXAEeHME; IIOTEPH.

356bogngol mstoeo 21.06.2019
d9deabgemol osmowo 31.10.2019
bgerdeafgtroemos obsdg s 26.03.2020
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Knaccnquauml IIpUYWH U YCJIOBI/Iﬁ BO3HMKHOBEHHA HECTATVIOHAPDHBIX ITPOITECCOB K

THZ[PaBIMYECKUX yAAPOB B MATUCTPAIBHEIX TPyOOIIPOBOAHBIX THAPOTPAHCIOPTHBIX

CHCTEMaX, a TaKXKe CIIOCOOOB ¥ CPeACTB IJIA IPeJOTBPAleHNA Pe3KUX MOBHIIIEHWH JaBIeHU

Jleon Maxapapgge

JlemapraMeHT rOpHOI TeXHOJIOrUH, I py3nHCKMI TeXHIYeCKUi yHUBepcuTeT, ['pysus,

0160, Téunucu, yn. M. Kocrasa 75

E-mail: Imakharadze@gtu.ge

PerienzenTsr:

I'. Kupmenamsunu, mpodeccop daxynbrera HHPOPMATUKH U cucTeM yrpasieHus ['TY

E-mail: gkirmelashvili@gtu.ge

A. Bexxannmswnu, mpodeccop ropHo-reororudeckoro ¢axynasrera ['TY

E-mail: bezhanishvili@gmail.com

AnnoTtanud. B Hacrosmee BpeMs HalOpHbIE THZ-
POTPaHCIIOPTHEIE CHCTEMBI HAaXOAAT LIMPOKOe IIpHMe-
HeHHe BO MHOTUX OTPACifAX IIPOMBINIIEHHOCTH H3-3a
MHOTHX CBOMX II0JIOKUTEIbHBIX CTOPOH, IO CPaBHEHUIO
C TPaZUIVIOHHBIMU BUAAMU TpaHcmopra. OfHaKo u3-3a
crenuuKy paGoTHl U SKCILTyaTallH, B aHAJOTUYHBIX
CHCTeMaX 4YacTO BO3HHKAIOT HeCTAallMOHApHBIE IIPOLec-
CBl M THJpaBIMYeCKHe yJaphl, OTPULATEJIbHO BIIMIIO-
IYe Ha PeXUM HUX paboThI, TaK KaK HEPEJKO ABJIAIOTCI
TIpUYMHAMU Cephe3HBIX aBapUil U yXyAUIeHUI TeXHUKO-
SKOHOMMYECKMX IIOKa3aTejlel AaHAaJOTUYHBIX CHCTEM.
Wcxopa us sToro, 60psba IpOTUB TaKUX SIBICHUIN ABJIA-
€TCs aKTyaJIbHOM HAayYHON U HH)KEHEPHOH IIpo6ieMoil.
Pemrenuio BOIIPOCOB, CBSI3aHHBIX C 3TO¥ IpO6GIEMOIL,
TOCBAIEeHB! QyHJaMeHTaIbHbIe TeOpeTHIecKue U dKC-
TIlepuMeHTaIbHbIe HCCIeOBAaHUA, BEIIIOTHeHHEIe B ['op-
HOoM mHCcTHTyTe M. I. A. Ilyrykuzse, Kak Ha IOJTyIpoO-
MBIIIEHHBIX JA0OpaTOPHBIX YCTAHOBKAX, TaK M Ha
KPYTIHBIX IIPOMBIIIIEHHBIX THIPOTPAHCIOPTHBIX CHUCTe-
Max. ViMeHHO 0600IIEHUIO Pe3yIBTATOB STUX UCCIEZO-
BaHUM ITOCBANIAIOTCA BOIIPOCHI, PACCMOTPEHHEIE B JaH-

HOI paboTe.

b&¢m-ob 3GM3gdo — Works of GTU — Tpyas: ITY
Nel (515), 2020

KirioueBbie c10Ba: racureny ruspaBIndecKux yaa-
POB; TH/paBIWYECKHE YAPhl; TPYHTOBbIE HACOCHL; JEeM-
ndepsl TUAPaBINYECKUX YZAPOB; HAIIOPHBIE THAPOT-
PaHCIIOPTHbIE CHCTEMbI; HaIIOPHbIE TPYGOIPOBOALI; He-

CTallMOHAPHBIE IPOIECCHI.

Beeaenue

O ponu u cdepax UCIIONIB30BaHUA TPYOOIIPOBOJLHOTO
THIPOTPAHCIIOPTA, €TO IIOJIOKUTENbHBIX M OTPUILIATe b~
HBIX CTOPOHAX, MaciuTabaX, BBINIOJHEHHBIX B ['opHOM
uHCcTUTyTe UM. I'. A. Ilymykuzse mo mccieoBaHUIO aK-
TyaJIbHBIX ITPOGJIEM pacyeTa, IIPOEKTHPOBAHUA U SKC-
ITyaTalluy IIOAPOOHO M3JIOXKeHBI B paHee M3JAHHBIX
CTaThAX M MOHOTpaduAX aBTOpa JAaHHOH CTaThH, €TO
KOJIIer ¥ y4eHuKoB [1-11].

B mamHOI1 cTaThe M3/I0XKEeHBI BOITPOCHI KITaCCU(MUKAITIH
IPUYMH U YCJIOBUIl BO3HUKHOBEHHA HECTAIIIOHAPHBIX
IIPOLIECCOB U THUAPABIUYECKUX yJAPOB B MAarkCTPAJIbHBIX
TPyOOIIPOBOAHBIX THUAPOTPAHCIOPTHBIX CHCTEMAX, a
TaXoKe CIIOCOOOB M CPeZCTB JJIA IIPeIOTBPAIEHNUS Pe3KUX

TIOBBIIIEHUT AaBJIE€HMA B aHAJIOTUYHBIX CHCTEMAX.
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Kraccuduxkanus cmenana Ha OCHOBe 06001eHUS pe-
3yJIPTATOB BBIIIEYKAa3aHHBIX ucciaegoBaHuit. OHa gact
BO3MOXXHOCTh C Y4Y€TOM KOHKDETHOM peajbHOU CXeMBbI
TMIPOTPAHCIOPTHON CHCTEMBI, C GOJIBLION TOYHOCTHIO
OIIPeJeINTh OXKHAeMble PEXHMMBI IIDU €€ SKCILIyaTa-
LMY ¥ COOTBETCTBEHHO OCYIeCTBUTH HEOOXOAMMEIEe Me-
POIpUATHA AJI UX HOPMaJbHOM paboTsI, Ge3 cylrecT-
BEHHBIX OTKJIOHEHMI OT CTallMOHaPHBIX PeXUMOB. [lna
3TOi Uey pa3paboTaHBI HOBBIE METOJBI M yCTPOMCTBa,
HOBH3HA M IIOJI€3HOCTh KOTOPHIX 3aIlMIEHbI aBTOPCKHU-
MU CBUJeTeTbCTBAMH U aTeHTaMHu [1-3].

ITpaBoMepHOCTE cZenaHHOM Kiraccupuxamuu oboc-
HOBBIBAaeTCA MacIITabaMU CHeTaHHBIX HAMHU HCCIIe0Ba-
HMH, KOTOpPhIE BBHIIIOJIHEHBI Ha BCAKOIO pOJia THAPOTPaH-
CIIOPTHBIX CHCTeMaX. JTa cdepa ZOBOJIBHO GOIbLIAL, TAK
KaK M3BECTHO, HAaIIOpHbIe TMIPOTPaHCIOPTHBIE CHCTEMBI
B HaCTOsAIIee BpeMs:d, M3-332 MHOTMX ITOJIOKUTeILHBIX CTO-
POH IIO CPaBHEHHUIO C TPaZUIIMOHHBIMHM BHJAaMH TPaHC-
IIOPTa, YCIIEeUTHO QYHKIMOHUPYIOT Ha OOBEKTaX CHUCTEM:
TOPHOPYJHOM, IeMEHTHO-TOPHOM, CTPOUTEILHOM, SHep-
TeTUYECKOM, THIPOTeXHUYECKOM IIPOMBIIIIEHHOCTEH, a
TakKe Ha OOBEKTaX THAPOMEXaHWM3AIUH, CeIbCKOIO
XO03AHCTBa ¥ GBITOBOTO OOCITY KUBAHUA.

Ha Bcex yxazaHHBIX cucTeMaX, QyHKIIHOHUPYIOMMIX
B CoBerckom Coro3e, B ToM uncie [')pysuu, HaMu IpoBe-
JeHBl KPYIIHOMACIITaOHbIE MCCIeJOBAHUA U BHEJPEHEI
Ppe3yIbTaThl TUX MCCIeL0BaHNM.

Kak wmsBectHO, OT cdepsl ¥ KOHKDETHBIX YCJIOBUM
(YHKIMOHMPOBAHNA HAIOPHBIE THJPOTPaHCIOPTHBIE
CHCTEMBI MOTYT GBITH OZHOCTYIIEHYAaThle X MHOTOCTY-
IeHd4aThle. JTO 3aBHCUT OT JAJIbHOCTH IOAAYHU (TPAaHCIIO-
pTupoBaHus) rugpocmecu. Ha Gosee miuHHBIe pac-
CTOAHMSA, KaK IIPaBUJIO, MCIIOJb3YIOTCA MHOTOCTyII€HYa-
Thle CHCTEMBL. JTO OOYCJIOBJIEHO B OCHOBHOM Te€M, YTO
HACOCHI, TIpe/IHa3HAUYeHHbIe JJII IOJAa4M TBEPABIX abpa-
3UBHBIX JaCTHII, T.e. IIeHTPOGEXHbIe TPYHTOBbIE HACOCH,
KaK IIPaBUJIO, MOTYT OBITH CPaBHUTENIPHO HU3KOHAIIO-
pubiMu. Mcxozs us sToro, mpyu HeOGXOZMMOCTH IIOAAYU
THAPOCMECH Ha JajbHHe PACCTOSHUA, CIefyeT B TPyOo-
TIPOBOJHYIO MAaruCTpajb BKIIOYUTh MX IOCIeH0Ba-
TeabHO. Takue cxeMbl Ha3bIBAIOTCA MAaTHCTPAIbHBIMU Oe3
pasphIBa IIOTOKa B MeCTaX BKJIIOYEHHMA B MAaTHUCTPalIb

HacocoB. OcymecTBIeHNe TaKOH CXeMbI OOXOIUTCA TO-
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paszo [eureBge, deM Ipu paspsiBe moroka. OpHako
ropaszo TpyZLHee obecliedeHHe MX HOPMAIbHON PaGOTHL.
O6 sTOM TOAPOGHO M3JIOXKEHO B HAIIMX ITyOIMKAI[UAX
[4-8]. Ilpu oGecrieyeHUY HOPMAIbHBIX PEXMMOB PaGOTHI
MaruCTpaabHble THPOTPAHCIIOPTHBIE CUCTEMSEI C IIOCIIe-
ZOBaTeJIbHO BKJIIOUEHHBIMU HACOCAMH KMEIOT TOpasno
JydlIfe TeXHUKO-3KOHOMUYeCKHe Iokasatenu. Vcxons
13 BBINIEU3IOKEHHOTO, CAeTaHHAs HAMHU KIacCHU(IKa-
I[Us [JI1 MaTUCTPaIbHBIX TUAPOTPAHCIOPTHBIX CUCTEM, a
TaK)Xe CIOCOGOB U CPEACTB ObeclieueHHs HOPMaJbHBIX
peXXUMOB paboOThI, BIIOJIHE CIIPaBeAJHBA JJIA JIOOBIX
CXeM CHCTeM HAIIOPHOTO I'MPOTPaHCIIOPTA.

Kaxk usBecTHO, HecTallMOHAapHBIE IIPOLIECCH U THIPaB-
JUdecKre yAaphl B HANOPHBIX TPyOOIIPOBOZAX THA-
PaBIMYECKUX CUCTEM SBJIAIOTCA GBICTPOIIPOTEKAIOMIUMU
CJIO>KHBIMY OMHAMITIECKIMH IpoueccamMu. B rupporparc-
IOPTHBIX CHCTEMAX OHHU SBJITIOTCA ele GOJIee CIOXKHBIMH,
M3-32 TOTO, YTO TPAHCIOPTHpPYeMas JKUAKAs Cpela SBJIsi-
ercs Tpex(asHO, TAK KaK OFHOBPEMEHHO C YaCTHULAMU
TBEpPABIX MATE€pUaJIOB B TPyOOIIPOBOJ, BCErZid IOIAAeT
CBOOOZHBIN BO3ZYX, HEPACTBOPEHHBI B KalleJIbHOMN
HeCy1ei XUIKOCTH, KaK IIPaBUIO B BoZie. B cBs3u ¢ atum,
IJIA UCCTeNOBAHUA YKa3aHHBIX IIPOLIECCOB, HAMU paspa-
0OTaHa METOAWKA IS WX 3AIHCH CIIel[UaJIbHBIMU JaT-
YMKaMH JaBiaeHud u ckopocTu. OGO BceM 3TOM Taxoke
IOAPOGHO U3JI0XKEHO B HAIIMX ITyOIHKauax [4-8].

Cienyer TakxKe OTMETHUTh, YTO IO BBITOJTHEHUS Ha-
IIUX BBIIIEYKAa3aHHBIX OCHOBHBIX HCCJIEOBAHUI, HAMU
BBITIIOJIHEHBI TAaK)Ke TJIyGOKOMACIITaGHbIe MCCIefOBaHUL
Y aHaIu3 B JaHHBIX O0JIACTAX paHee BBIIIOJHEHHBIX Ha-
YYHBIX paboT U TeXHWYECKUX peutenuit (1, 2, 4, 5, 7, 8].
OTO CTaJO0 OCHOBOI JOCTOBEPHOCTH U CIIPaBEeIMBOCTH
BBITIOJIHEHHBIX HA OCHOBE y4eTa pe3yJIbTaTOB STHUX HC-
cilenoBaHUi KaaccuuKanuii, cieIaHHBIX HAMU.

Heobx0uMo OTMETHUTH TaKXKe, YTO HAMU BBITTOIHE-
HBl KpyIMHOMAacuITaGHble HCCIeJOBAaHUA Ha OOBEKTaX
CHICTEM OpOIIEHUA CEIBCKOTO XO3AMCTBA M Ha CUCTEMAaX
IIUTHEBOTO BOJOCHAGXKEHNUA.

3mech ke HeOOXOI MO OTMETHUTD, UTO BCE MEPOIIPH-
THS, pa3paGOTaHHbIE IS THIPOTPAHCIOPTHBIX CHCTEM,
0o0Jee YCIIELWIHO MOXHO IIPUMEHUTHh HA CHCTEMAX s
TPAaHCIIOPTHUPOBAHUs OAHOGAZHBIX JKUAKOCTEH, 0e3 Ha-

JIMYIHNA B IIOTOKE JXXUAKOCTHU TBEPABIX CBIITYYHNX YACTHIL.
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JEMII®EPBI PE3KUX MOBBIIEHUI JABJEHUSA B HATIOPHBIX TPYBOITPOBOJAX

I'HAPOTPAHCITIOPTHBIX CUCTEM
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OcHoBHas 9acTs

Ha puc. 1 paccMoOTpeHSBI IPUYUHBI U YCIOBUA BO3-
HUKHOBEHHS M PasBUTHA HECTAIIMOHAPHBIX IIPOILECCOB
¥ IIePeXOJHBIX PeXHMOB B HAIIOPHBIX MarHCTPaJIbHBIX
TUAPOTPAHCIIOPTHBIX CHCTEMAX, HA PUC. 2 — IPUYHUHBI U
YCIIOBUA Pa3phIBa IOTOKA (HAapyLIeHUA CIUIOUIHOCTHU IO-
TOKA) TPAaHCIOPTUPYEMOIl XUIKOH Cpelbl B HAIIOPHBIX
Tpy6OIIPOBOZAaX MArUCTPAIBHBIX TI'MIPOTPAHCIOPTHBIX
CuUCTeM IIpH HUHAMBUAYATBHOH paboTe U IOCIEZNO-
BaTeIFHOM BKJIIOYEHUM B MarHUCTPab (II0 CxeMe «HacoC
B HACOC») IIeHTPOOEXKHBIX IPYHTOBBIX HaCOCOB.

PaccmorpenHble Ha puc. 2 IPUYUHBI U YCIOBHUA SAB-
JIAIOTCA CIIy4YaiHBIMU, IIO3TOMY IIPH SKCIUTyaTalluy aHa-
JIOTUYHBIX CUCTEM CJIeLyeT OCYIeCTBUTH HeOOXOAUMBIE
MEPOIPUATHA [JI1 IPeOTBPAIEHUA MX BOSHUKHOBEHUA.

Ha puc. 3-5 paccmoTpeHs! CIOCO6H ¥ CpenCcTBa At
3aIUTHI OT Pe3KHUX IOBBIIIEHUH /JaBJIeHUA B HAIIOPHBIX
TPyOOIIPOBOZAX TUAPOTPAHCIIOPTHBIX CUCTEM.

Kaxk 65110 yKa3aHO B BBeZEHUH, BCe IPUIUHBI ObLIN
3aMKCHUPOBAaHbI HA PeabHBIX IIPOMBIIIIEHHBIX TUIPOT-
PAHCIIOPTHBIX CHCTeMaX. 10 jke camoe MOXXHO CKa3aTh IO
OTHOILIEHUIO CIIOCOG0B U CPEICTB A 3ALIUTHL OT PE3KUX
TIOBBIMIEHWH faBneHud. Mx sddexTuBHOCT M HameX-
HOCTB YCTaHOBJIEHA Ha aHAJIOTUIHBIX CHCTEMAX.

TpynHO mOAPOOGHO pacCMOTPETh BCe MPUYMHEL U YC-
JIOBUA, yKa3aHHbIe II0 ITyHKTaM Ha PUCYHKax 1 u 2, a
TaKoKe BCe CIIOCOOBI M CPeACTBA, YKAa3aHHbIE IO ITyHKTaM
Ha PUCYHKax 3-5, B JaHHOM CTaTbe, TaK KaK 3TUM BOII-
pocaM ITOCBALIAeTCS BCA HAIla Hay4IHAs U IIPaKTUIecKas
ZesareqbHOCTb. JIyIA 3TOM Lenu ciaefyeT IIOIb30BATHCS
HOPMAaTHBHBIM PYKOBOJCTBOM IIO 3alMTe HAIIOPHBIX
TUAPOTPAHCIIOPTHEIX CHUCTEM OT T'MpPaBINYECKHX ya-
pos BCH 01-81 [3], xoTopsrii paspaboraH HamMu u

OCHOBBIBAE€TCA HA PE€3yIbTaTaX HAIIMX PICCJIeI[OBaHPIﬁ.

ISSN 1512-0996
www.shromebi.gtu.ge

2.

139

3awrodeHue

HamopHsle Tpy6GOIpOBOAHBIE THAPOTPAHCIIOPTHHIE
CHACTEMBI HAXOZAT LIMPOKOe pacIpOCTpaHEHHE BO
MHOTHX OTPaCJAAX IIPOMBIIIJIEHHOCTH M CEJIbCKOTO
XO34MCTBA, M3-32 MHOTI'MX ITOJIOXXUTEJIBHBIX CBOMCTB
II0 OTHOIIEHWIO K TPaJULIMOHHBIM BHJAM TpaHC-
mopra.

OTHOCHUTETPHBIM HEJOCTaTKOM aHAJOTMYHBIX CHC-
TeM SABJIIETCA TO OOCTOATEIBCTBO, YTO HM3-3a CIIEIU-
(UKM 5KCIUTyaTalliM 4YacTO BO3HUKAIOT HECTAIlMO-
HapHbIe IIPOLECChl U THJpaBIMYeCKHe yAaphl, KO-
TOpble ABIAIOTCA IIPUYMHOM CepPHE3HBIX aBapuil U
OTPUIATEIFHO BIMAIOT HA UX TEXHUKO-9KOHOMUYEC-
KHe IIOKasaTe/lH, a TakKKe IPUYMHOU 3arpA3HeHH
oKpyxatomieit cpexst. Mcxozs us sToro, 6opsba mpo-
THB TaKWUX ABJIE€HUN ABJIAETCA aKTYaJbHOM HAy4HO-
TeXHUYIeCKOH mpobieMoii, KoTopoil B I'opHoM uHC-
turyte uM. I'. A. Ilynykuzase 3a MHOTHe TOZBI Be-
IyTca QyHIaMeHTalIbHbIe IIHPOKOMACIITAOHbIE Teo-
peTu4ecKne M 3KCIepHMEHTaJIbHbIe KCCJIeJOBaHUA
Ha IOJyNPOMBIIUIEHHBIX JTaGOpaTOPHBIX YCTAHOB-
KaX, a TaKXe KPYIIHBIX IIPOMBIIIJIEHHBIX CHCTEMaX
TOPHOPYZHOMH, LE€MEHTHO-TOPHOM, CTPOMTEIbHOM,
SHEPreTUYeCKOH, IUAPO-TEXHUIECKOM IIPOMBILIIEH-
HOCTel, Ha O0BEKTaxX TUAPOMEXaHU3ALUY, & TaKKe
CeJIBCKOI'O XO3AMCTBA.

Ha ocHoBe pe3yIbTaToB 3THX MCCIeZOBAHUI IIPOBe-
JleHa KIacCu(UKAUUA IPUYUH U YCIOBUN BO3HUK-
HOBEHU: HeCTallMOHAPHBIX IIPOLECCOB U THAPABIH-
YeCKHUX YAapOB B MaruCTPATbHbBIX TPYOOIPOBOLHBIX
TUPOTPAHCIIOPTHBIX CHUCTEMAX, a TaKXKe CII0CO6O0B
¥ CpeICTB A1 NPefOTBpAlleHus pe3KuX Koyeba-
Hult gaBneHud. Ha ocHOBe THX e MCCiIeloBaHUM
paspaboTaH HOPMAaTUBHBIH PYKOBOIAIIMHE JOKY-
MEHT IIO 3alMTe HAIIOPHBIX T'MJPOTPAHCIOPTHBIX

cucTeM ot rugpasiandeckux ygapos BCH 01-81.
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Dome Cross
(For the History of the Iveria Holy Virgin Mary Icon Temple at Makhata Mount)
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Abstract. A cross is one of the oldest symbols that can be found in many religions and cultures. Connected to
the crucifixion of Jesus on Golgotha, a cross was established as the main symbol of Christianity in the IV century.

The theme of a cross had the biggest influence on forming the structure of the design and spatial organization
in Georgian architecture. At the same time, images of crosses in various forms have become necessary elements of
facade and interior decorations of Christian buildings. A cross on a dome is a sign of completing a church,
symbolically adorning it with a heavenly crown, and it is an independent creative and constructional element.

When building a new Christian church, together with creating distinctiveness of its architecture, particular
attention is paid to the decoration of a dome cross. The cross on the Iveria Virgin Mary Icon Temple at Makhata
Mount in Tbilisi has a novel styling and constructional decision. It is also the heaviest among the crosses mounted
on the churches of Georgia. With its decoration, originality and refined proportions, it is distinguished among

other crosses on domes.

Key words: Brass; church; cross; dome; roof.
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KymonbHsIit kpecT

(x ucropuu nepksu umenu Vxons: Misepckoit Boxseit Matepu Ha rope Maxara)

Wpaxmmit KBapas JlemapTaMeHT TEeXHOJIOTMM TPAXAAHCKOTO M IPOMBIIIIEHHOTO CTPOMTENBCTBA U
CTPOUTENbHBIX MaTepuanoB, ['pysuHckuil TexHudeckuii yHuBepcurer, I'pysus, 0160,
Townnucu, yn. M. Kocrasa, 68°
E-mail: irakvara@yahoo.com

JInana I'moproGuanu JlemapTaMeHT OCHOB apXUTEKTyPHl U TEOPUU, | PySUHCKUIN TeXHUYECKUH yHUBEPCUTET,
I'pysus, 0160, Téwnucu, yia. M. Kocrasa, 682

E-mail: lika.giorgobiani@gmail.com

PerienzenTsr:

T. Camuxmpse, mpodeccop, ZOKTOP MCKYCCTBOBEJUYECKMX HAyK (aKylIbTeTa apXUTeKTyphl, YPOAaHHUCTUKH M
nusaiiga I'TY

E-mail: t.sanikidze@gmail.com

H. Mcxunaase, npodeccop cTpouTeIsHOTO GaKyrbTeTa

E-mail: mskhiladzenini@yahoo.com

Amnnoramua. Kpecr, ogun us gpeBHEAINX CHMBOJIOB BO MHOTHX PEJIUTUAX U KyAbTypax. Kak riaBHsrii cuMBox
XPHUCTHAHCTBA, OH JaTHpPyeTca 4-M BEKOM M CBf3aH C pacuarueM Xpucra Ha ['onrode.

B rpysuHCKO#f apXUTeKType TeMa KpecTa OKa3aja GoJIblloe BIUAHNE Ha COPMUPOBAHIE CTPYKTYPHI XpaMa. B To
e BpeMs, N300paKeHUA KPeCTOB CTAHOBATCA 00A3aTeIbHBIM DJIeMEHTOM (acaia U BHYTPEHHETO YOPaHCTBA KYJIb-
TOBBIX 3ZaHUi. Bosibloe 3HaYeHMe MMeeT KpecT M Ha KyIOJIe XpaMa, KOTOpOe fABJIAeTCA IPU3HAKOM JOCTPOHKU
3LAaHUS, CUMBOJIMUYECKH SABJISIETCI ero HeGeCHOH KOPOHOH M NpeACTaBiIseT CO0OM CaMOCTOSTEIBHBIN XyZOXKeCT-
BEHHO-CTPYKTYPHBIH 3JIEMEHT.

IIpu crpouTensCTBE KKIOrO HOBOTO XPHUCTHAHCKOTO XpaMa, HAapsSAy C €r0 apXWUTeKTYPHOH CaMOGBITHOCTHIO,
ocoboe BHUMAaHHE yIeIfeTcsS XyAOXKeCTBEHHOMY O(hOPMJIEHHIO KpecTa, KOTOPHIH Oy[eT BO3ZBUTHYT Ha KYIIOJe.
Kpect cobopa uxonst VBepckoit boxseit Matepu Ha rope MaxaTta BbIA€II€TCA CPeSU BCeX APYTHX KYIIOJIBHBIX

KpeCTOB CBOHM XY OXKE€CTBEHHBIM ,ZLPIBaﬁHOM, OPUTIMHAJIBHOCTBIO ¥ N3BICKAHHBIMH IIPOIIOPUUAMMU.

KirioueBbie CI0Ba: KpecT; KpbIla; KYIIOJL; JIaTyHb; XpaM.
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Abstract. An altar has a special place in the Christian church. It represents heaven. Even its smallest archi-
tectural forms, such as the Lord’s table, an iconostasis, the Holy Doors, and others, have the biggest spiritual
meaning. The article concerns the altar of the Iveria Holy Virgin Mary Icon Temple at Makhata Mount, its
architectural and decorative decisions, which is one of the most distinguished in Georgia by its styling.

The Lord’s table of the church is made in a whole stone slab and it is the biggest among those existing in the
churches of Georgia. Its supporting part is made in the Roman style, the similarity of which cannot be found in
other churches of Georgia. The Lord’s table gets a particularly rich expression by the carved and gold-plated Virgin
Mary’s prayer on its side. The specific decoration of the Royal Doors with a traditional form also attracts attention.
Artisan used different approaches when decorating the door from the sides of the altar and interior.

In the end, we should mention a particularly high level of decoration of the altar’s architectural forms in the

Iveria Holy Virgin Mary Icon Temple demonstrating advanced practice of stone and wood carving in Georgia.

Key words: Altar; iconostasis; Lord’s table; marble; mosaic; ornament; Royal Doors.
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AnnoTamusa. Antape 3aHMMaeT 0co60e MeCTO B XPHUCTHAaHCKOM Xpame. DTO TpUMep HeGeCHOTO MWpa, pad.
Boxpmoe nyxoBHOe 3HaUeHHeE UMEIOT MaJble apXUTEKTYpHBbIe (POPMBIL: IIPECTOJI, UKOHOCTAC, LIApCKUe BpaTa U T. 1. B
CTaTbe pacCMaTpUBAeTCA aAPXUTEKTYPHO-XyZO)KeCTBEHHOe peIleHHe ajlTaps XpaMa MKOHBI Bepckoit Boxweit
Matepu Haxopgmelica Ha rope MaxaTa M ee OTJeJbHBIX 3JIeMEHTOB, KOTOpasd fABJIgeTCd OJHONH M3 CaMbIX
BBIIAIOIIUXCA B I'Py3uu ¢ TOYKM 3peHUA XyL0KeCTBEHHOIO OPOPMIIEHUA.

OCHOBHOI1 IIPeCcTOJI XpaMa BbIIOTHEH U3 1IeIbHON KaMeHHOM IJINTHL U SBJIAETCS CaMOM GOJIBIION IT0 CPaBHEHUIO
C IpyTHUMM CYIeCTBYIOIIMMHU IIpecToJlaMM TPy3MHCKHX XpaMoB. Fro ocHoBaHue cJelaHO B PHMCKOM CTHIIe,
KOTOpOTO HeT B pyrux xpamax ['pysuu. [Ipecrosry maeT 0cOGEHHO POCKOIIHBIN BUJ, BbICEUeHHAs Ha HEM MOJIKTBA
Boropozuiis!, IOKpPhITAs 30JI0THIMY JIMCTAaMU. BHUMaHMe pUBIeKaeT TpaguioHHas GopMa MKOHOCTaca U OCOOBIH
JeKOp LIAaPCKUX BpaT. Macrep IO pasHOMY IOAXOAUT K XyOKECTBEHHOMY pelleHUI0 0(pOpPMJIeHUS LIAPCKUX BPaT CO
CTOPOHBI HHTEpbepa 1 CO CTOPOHBI aJITaps.

B 3axigioueHMH HeOGXOZUMO INOSYEPKHYTh OCOGEHHO BBICOKUI ypPOBEHB MAaCT€pPCTBA MCIIOMHEHUA [eKopa
apXUTEKTYPHBIX (QOPM LiepKBU MMeHU HKOHBI VBepckoil boxweit Matepu, 4TO CBUZAETETBCTBYET O BBICOKOI

KyJIBType pe3bOsI IT0 KaMHIO U II0 AepeBy B I'pysun.
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AnnoTtanua. MeroznoM IOC/IefOBaTeNbHBIX IPUG-
mokeHuit (MerozoMm ¢yHkiuu ['puHa u Majnoro mapa-
MeTpa) M3ydeHa 3a/laua O TeUeHHUM IIPOBOAAILIEH KUJ-
KOCTH, C/ABJIMBaeMOM MeXAy ABYyMs IIapajlieIbHBIMHI
BPAINAIOIMMUCS ITIOPUCTBIMM JMCKAMH, C yYeTOM CJa-
60T0 MarHUTHOTO IOJIA U TeIUIoNepesadu, KOTaa Koad-
(GUIMeHT 3IeKTPOIPOBOAHOCTH ABIAETCA (QYHKIMEH

TeMIIePaTy Pbl XXUJAKOCTH
o(zt)=0,T(zt).

,ZLJI}I peuieHnA 3aJa4du HCIIOJIB30BaHBI YPAaBHEHMSI
Haswe-Crokca HEeCTaIlMOHAaPpHOT'O T€YEeHUA IIPOBOII;HII.I;EfI
JKUAKOCTH B OJHOPOAHOM BHEIIHEM MATHHMTHOM IIOJIE€ B
YpaBHEHHNE SHGPTHfI. C IIOMOIIIBIO aBTOMOZE/IBHBIX IIp€e-

00pa3oBaHUil CUCTeMa HeJMHEeHHBIX YPaBHEHUH JBIDKe-

ISSN 1512-0996
www.shromebi.gtu.ge

HUA JKMJKOCTH M TeIUIONepefady B YaCTHBIX IIPOM3-
BOZHBIX 3aIIMCAHBI B BUE CUCTEMbI OOBIKHOBEHHBIX He-
JIUHeHHBIX HubdepeHIINaNTbHbIX ypaBHEHWH, pelleHud
KOTOPBIX C IToMoursio GpyHKuwH I'prHa IprBeieHs! K pe-
IIEeHUIO COOTBETCTBYIOWIEH cHCcTeMbl HHTerpo-gudde-
PEeHIIMAIbHBIX YPaBHEHUI.

Pemenns 3amaun uieM B Bufie 6eCKOHEUHBIX PALOB
mo Mayiomy mapamerpy umcia Pefinompzca. IlocTpoena
¢dyuknua ['puHa COOTBETCTBYIOMEH 3aa4M U 3aIIHCAHEI
peKyppeHTHBIe HOPMYIIBI, KOTOpPBIE JaIOT BO3MOXHOCTB
BBIYMCJINTD PelleHHs B IPOM3BOJIBHOM NPUOIIDKEHUN.
B sBHOM BuHe Hali[leHbI IIepBhIe Ba MPUOIIDKEHUA.

Brruncnensr Bce ¢usmdecKre XapaKTePHCTUKH Te-
yeHud. JInsg o6OUX AMCKOB TaKKe BBIYMCIEH MOMEHT
COIIPOTHBJIEHHA BpalleHUIO IUCKOB M K03hdUIIHeHT

TEILJIOOTAAYHU.
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KimoueBbie CJIOBa: aBTOMOjiE/IBHOE TTpeoGpasoBa-
HUe, MaTHUTHOE TOJe, HeCTAHOHAPHOE TeYeHUe, MPo-
BOZMMOCTB, IIOPHUCTOCTD, CAABIEHWE, TeIUIOIEpesada,

dyuknua I'puna.

Beepenue

Pemenus ypaBHeHMH IBIDKEHUSA XUAKOCTH, CHAB-
JUBaEeMOM MeXAY IBYMA AMCKAMHU, BBI3BIBAeT OOJIBLION
HHTepeC B TEOPUU IUAPOAMHAMUYIECKOM CMasKU. Y IIpo-
IeHuA, MpUBOAAImYe AuddepeHIaIbHbIe YPaBHEHHII
B YAaCTHBIX TPOMU3BOIHBIX K OOBIKHOBEHHBIM TU(depeH-
I[MaJBHBIM YPaBHEHUAM CZeJIaTd BO3MOXHBIM TITyOOKO
U3YYIHUTh XapaKTep TeYeHMUs.

Wmrusasa [1] BrepBble MOTYy4II ITOAOOHbIE PelIeHNs
B CIy4ae HeCTallMOHAPHOTO JIAMUHAPHOTO TeYeHUI
MeXZy [ByMs TapajiensHbIMKU guckamu. [losznee
Banr [2] momyuun momoGHBIEe pelleHUA B JBYMEPHOM
O0CEeCHMMETPUYHOM CIydae M Jajl IIOJHOe YHUCIeHHOEe
pellleHre YpaBHEHUU ABIKEHUS XUAKOCTH.

B mocnenmmue ronsl ABJIEHUA MAarHUTOTHUIPOAMHA-
MHUYeCKOil CMa3Ky IPUBJIEKIN 3HAYUTEIPHOE BHUMAHUE
BBUJY ee BaXHOCTU BO MHOTHX OTPAaCjIfAX IIPOMBINLIEH-
HOCTH. MHOrMe ucCiefoBAaHUA B STOM HAlpaBIeHUHU
6BLIM MOTHBUPOBAHBI B CBA3K C IIMPOKUM HCIIOIB30BA-
HUEeM JKUZKOTO MeTajlla CMa304HBIX MaTepPHUajIoOB B BEI-
COKOTEMIIEPATYPHBIX MOAUIUITHUKAX.

B TeopeTmyecKHX M SKCIIEPUMEHTAIBHBIX aHAINU3aX
aBTOPOB, KOTOpPble HCC/IEAOBAIN ABJIE€HUA MaTHUTOTU] -
poIoMHAMUYeCKOH cMa3Ky, B ypaBHeHuax Hapbe-Crokca
B YaCTHOCTH WJIH IOJHOCTBIO OBLIN IIpeHeOpexeHHI
MHEPIIMOHHBIE WIEHBL.

IMocnepHue uccrefoBaHNUs, MOTUBUPOBAHHbBIE BO3B-
pacTaHHeM CKOPOCTel COBpeMEHHBIX MAIIMH HCIIOTb30-
BaHMEM CMAa30YHbBIX MAaTE€PUAIOB HHU3KOM BA3BKOCTH MJIL
CHIDKEHMS IIOTePh SHEPTUU II0Ka3alu BaKHOCTh MHep-
LIMOHHBIX 3(pPeKTOoB.

VHTepecHBIMU ABIAIOTCA Te CIydYaW, KOTZA DIIEKT-
POIIpOBOAHAA Cpefia ABIDKETCA MEXAY IPOHUIIAEMBIMU
IIOBEPXHOCTAMH B MAarHUTHOM IIOJIE C YYETOM TeIUIOIe-

penmauu. B pa6orax [3,4] 6suIM M3ydUeHBI 3aZaYu O IBU-
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JKEeHUU I'IPOBO,Z[HII.I;eﬁ JKUAKOCTH MEXAYy IapaljieIbHbIMMN
BpallaIOIMMHUCSA IIOPUCTBIMY JUCKAMHU C YI€TOM caaboro

¥ CHUJIPHOT'O MAarHMTHOTO IIOJIA 1 TEIJIOIIEpeaavIn.

OcHoBHas 9acTh

B nacrosmeii pabore msydaeTcs 3ajada O TeYEHUU
IIPOBOZAIIEH XHUAKOCTH, CHABIMBAEMON MEXIY ABYMI
BpAINAIOIMMUCSA HOPHUCTBIMU JMCKAMHU C Y4eTOM CJa-
60T0 MarHUTHOTO IOJIA U TeIUIONepesadn, KOTaa Koad-
(GUIMeHT 3JIeKTPOIPOBOAHOCTH ABIAETCA (QYHKIUEH
TeMIIEPATy PbI XKUAKOCTH.

ITycTs AuCKH BpaIAIOTCA C YIJIOBBIMH CKOPOCTAMHU
a(t) m ba(t) (8 u b- mapamerpsl BpaleHus) u Yepes
HUX IPOMCXOAUT BAYB U OTCOC TOH K€ SKHIKOCTH CO

ckopocTeio U, (). JomycTuM BepxXHUH SUCK COBEp-

miaeT ABMJKEHKHE OTHOCHUTE/TIBHO HIDKHEH Co CKOPOCTBIO
dh(t)
dt

IeHAUKYJIAPHO AHCKaM IIPDHUJIOXKEHO IIOCTOAHHOE CJIa-

, tme h(t)-paccrosnme mexny aguckamu, Iep-

60e MAarHWTHOE TIOJe, TUCKYU MMEIOT Pa3Hble TeMIIepa-
0 h
typer T,(Zt) u Ty(zt) u xosddumuent snexrpo-

IIPOBOAHOCTH MEHAETCA II0 3aKOHY
O-( Z!t):O-OT( Z,t). (l)

s pelmeHWs 3amauym BOCIIOJNB3yeMCA CHCTEMOH
ypaBHenuii HaBpe-CTOKca HeCTAaI[MOHAPHOTO [BIDKE-
HUA IPOBOZAIIEH XUAKOCTH, HAXOAAIIeHCa B OZHOPOS -
HOM BHEIIHEM IIOCTOSHHOM MAarHHUTHOM IIOJie M yPaB-

HEHUEM SHGPI‘I/If/'Il

2 2
o, ‘o oy, H)Zavr Y __lop [A r_irj_ﬁyr,
ot or az r ) 2
0 J J 2
ﬁ+vr&+vzi+—vrv¢=v Avw—v—(” _oB »
ot or oz v 2) p 2)
v, ‘o dv, +DZaUZ =—i%+vsz,
ot or 0z foXx)
o v v
o r oz

PT e (T 4y 3Ty, T
o Pl T Ty,
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B ypaBHeHUM SHEpPTrUM YYWUTHIBAETCH, UTO BIUAHME NUCCUIIATHBHBIX 3(deKTOB Ha TeIlomepenadyy IpeHeO-
9 19 0?
PeXMMO Maso. 3aMeTHM, 4YTO 3[eCh A=—2+——, t— v (r,zt), vw(r,z,t), U,(r,z,t) - KOMIIOHEHTBI CKO-
o° ror oz
poctu XuAKocTH, V-KodpPUUIHMEHT BA3KOCTH, O - IUIOTHOCTH, P -ZaBieHue, O - KOd(PPUIHEHT 5IeKTPOIPO-
BogHocTH, B -marmurHoe mome, T(r,z,t)- Temmeparypa >XKUAKOCTH, Cp, - TEIJIOeMKOCTh IIPH IIOCTOSHHOM AaB-

JeHuH, A - K03(pPUIUEHT TelIONPOBOJLHOCTH.

CucreMy (2) ZO/DKHBI PEIIUTH IPY CIEAYIOUUX HAYaJIbHBIX U TPAHUYHBIX YCIOBIAX:

t=0, v =v,=0,=0, T(0,0)=Tg(0,0), T(h0)=Ty(ho0),
t>0, z=0, v =0, y,=ran(t), v,=0v,(t), T(0t)=Ty(0), (3)
_dh(t)

Z=h(t), 0 =0, y,=rbaft), v=-= " +u(t) T(ht)=T"(ht).

Beezem HOBBIe (PYHKIIMY U IPOU3BEIEM IPe0Opa3OBaHUS IePEMEHHBIX

/ / /17

v =2 t(n), v, =-2_an), v,=—22_g(n)

et ) Y l—a)’tq 1) Ve J1-o't 9.
, 2

p 4% S\ r z

L2 |(1-wt +—K |, n=—=—,

1% (l—a)’t)2 ( )p(’?) 2n? d h'V1-ow't

(4)

Vu(t) = wh, vy, h(t)=hVl-wt, a;(t):L

l-wt’

T
S

Ecmu nmpumenuM mnpeo6pasoBanus (4) B cucreMe (2), y4uThIBaf 4TO KOIPOUIIMEHT 3I€KTPOIPOBOZHOCTH
MeHseTcA IO 3aKOoHY (1) M IJI1 MPOCTOTHI BOCIIONIB3yeMCA BeIMYMHAMHU 0€3 IITPHXOB, TO MOIYIUM CIEAYIOIYIO

CUCTeMYy ypaBHeHUIi:

2
a_f=|:\>e f+f2—q2+ga—f+lna—f+m2f T |+K,
on’ on 2 dn
0? 99 1 99
— = +2fg+g—+—n—+mqT |,
o Re(q q ga’7 2'7377 q
op 9? ag 1 9
P _09 p(8,4%, 1,0 )
n on 2 Tdn 2 dn
§_g+2f=0’
n
0°T 1 9 oT
—_—= T+—n—+9—
o Re|:r£ 575 ganﬂ
2 2 c
3mecs nv zﬁ—‘mc.uo MarHUTHOTO B3auMOAeHcTBus, R, Z%, P = “ 2 P _ gucma Peitronpzaca u IlpangTisa
Yo

COOTBETCTBEHHO.

,ZLJISI CHUCTEMBI (5) II0JIy4alOTCA TOJBKO CIE€AYIOUINE TPaHNIHbIE YCIOBUA!
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n=0, f=0, g=a, g=v, T(0)=TY,

(6)

n=1, f=0, q=b, g=uv,- % T(1)=T,).

Pemennsa sagaun (5)-(6) ¢ momompio pyHKnuu ['prHAa MOXHO IPUBECTH K PELIEHUIO CIeAYIOUIeH CHCTeMBI

nHTerpo-auddepeHINATPHEIX YPaBHeHHI:

! of 1, 0of !
_ 2 2 AR S 2
f(n)—Reg[Hf q +ga§+2;a§+m fT] G(n,é“)dé“+K£G(77,§)d§,
1
q(n)=Rej[q+2fq+g§—q+l§ﬂ+m2qT] G(7,{)d¢,
. £ 27 09C -
n
g(n)=-2[ f(¢£)d¢,
0
o 1,0T  aT
T(n)—&ﬂﬂ[ﬂzé“gwiﬂ G(n.¢)d{,
roe G(7,¢ ) -dyuxuua I'puna, xoropas aus sazauu (5)-(6) UMeeT creAy oL BUL:
G =({-1)n, 0<n<{,
G(n,8)= 8
() {G2=(77—1)§y £ <nsi ®

Pemenns cucremst (7) umeM B BruZie 6eCKOHEYHBIX PSILOB

f=SRf, q=YRq., =3 R,

i=0 i=0 i=0 (9)
K=Y RK, T=3 RT.

i=0 i=0

Iopcranas pagst (9) B cucremy (7) u mpupaBHUBasg KO3PPUIIMEHT IPU OSUHAKOBBIX CTemeHAXx uncia R,

IIOJIY4IUM ClIeAyiomue peKyppeHTHbBIE COOTHOIIEHH !

1
fo =Ko [G(17,)dS,
0

p R , .
fj :I|: fj—l +E§ 1:j—l'l' Z%)(gafj—a—l _qaqj—a—l + fafj—a—l +m2T¢zfj—a—1 )+ Kj G(n,{)d{, ( J 21)
0 o=

0 = An),
; 1, , 4 , :
*f =J.{q1'—1 +E§ qdjat Z(zfaqj—a—l *+ 90901 +szaqj—a—1) G(n.¢g)g, (j=1),
0 a=0

n
9o = _2.[ f0d§+ UV
0

n
] =_zj f,dd, (j=1), T, =C(n),
0

j-1
gan—a-lH G(n,¢)dg,(j=1),
=0

o=

1
1 /
TJ = J.|:PI‘ [Tj—l +Eg Tj—l +
0
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rae - A(77) n C(77) ABIAIOTCA PeLIEHUAMHE CIIeAyIOUX 3a1aY

{A”(n)=0, C’(n)=0,
A0)=a, A(l)=b, c0)=TY, c)=T/.

ITepsoie xBa mpubmmwkenus fy, G, 9y, Ko, Ty, fi, o, ¢, K, T, umeror crenyromuii Buzg;

3 1
fo =—5(772—77). 9, =(b-a)y+a, g, =5(2773—3772)+v L Ko==3, Ty =(Ty ~Tg m+Ty,

21h 0
(b-a)’ | 2-m'(Ty-2T, )}(,f_w

1 3
fo——(nf_ 2o m(Th =10 5 _ .\
1= 77)+4O[ m (T W)](n ) o o

1),

3—4u,+2m’T? a(b-a 3v,, —2a% + 2K
+|: w8 wo_ (3 ):l(nS_n)+ w 7 1(772_

a-b m(b-a)(T"-T%) 3a-b b-—a m*(bT.-2aT’+aT
G =———(7" —n)+ (b=a)(Tw ~Tw) _ (n*-n)+ PRUECL wZEW
10 12 8 4
v.b+a (1-v, +m’T
x(p —p)+ 2B (LU T ) 2y

2

n _n*|_3 h ° (ba)zm(T"zT) n_n
9= %(7‘7]‘20[1 T [T 2] { : NT?}*

| 3-4y, 2Ty 2a(b a) _2 3y, -2 +2K, (n* n*
4 2 3 2]

_a\?
K, =17 4 oy 30-2) 3,m2
280 10

Th TO T0 h_ 10
T1=P[ m T (2 5" + 107" ~7) + W+UW(2TW Ty .

(T“ +T ),

11 maBieHUs XUAKOCTU OyZeM UMeTh BRIpaXKeHHe
9 35 13 4 (3 30, 1 v,
+3 + R —— —=n*+| =-y, +=Ept - —+ 2 -
p=py+3(n*-n) Re{ 2077 ST [4 ]77 A e

(b-a)®> 2-m*(T)-219) . 2a (b-a)
o7 2] (. 2 0o0.

3
5= m T =T |or —n)+[

_3—41)W+2m2T\,8} (’73_’7)_31)W—2a2+2K1 (”2_’7)}.
2

rae P, HavaJdbHOe 3HaYeHME JABIeHMU.
[Tpenebperast BIusHIEM KPOMOK IVICKOB HAa TeYeHHWE >XUAKOCTH, IPU JOCTAYHO OONMBIIMX 3HAYEHUAX R -
PazuyCcoB AMCKOB MOXXHO BBIYMCIUTH MOMEHTHI COTPOTUBICHNSA BpallleHUIO JUCKOB:

JJI BepXHeTro AH1CKa

() __mueOR | R (a—b)(1+2oUW)—10b_mz[(a+b)(Tv'J+Tv3)+2aTv3]
2h(t) 4 10 3
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JJIAd HUXXKHEro JuCKa

i __ AR | R (b-a)(19+20y,)-10a_ | (@+b)(Ty+T;))+2bT,) |
© 2h(t) 4 10 3

,ZLJISI KOB(l)(i)I/I].[I/IeHTa TEIJIOOTAAYH ITOJYy9alOTCA CI€AYIONIe€ 3HaUYeHM !

AJIs1 BEpXHEro AMCKa

N(O,z_r(Tv';—Tve) L ReR[7+200, Ty
Tyh(t) 2 20 T-TS

AJid HUXKHETrO AHCKa

N(h)z_r(T‘,U—T‘,S)1+Re-R[13+ZOvW+ T ]
Twh() 2L 20 T-Ty

3akioueHue JIOBBIX CKOpocTed muckoB- am(t), bw(t), remmeparyp

M3 BhIme IOMydYeHHBIX Pe3yATATOB MOXKHO JIETKO  AUCKOB - T) u T, a Taxke uncen PeiiHombaca - R u

ycMoTperh BuAHHMe CKOpocTH mpocaunBaHus - U,(1),  [pamgmns - P, Ha husHyecKue XapaKTePHCTHKU Tede-

koodpduuyenta MarHuTHOro B3aumogmeHcTBuA- M, yr-  yug wuaxoctu.
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Abstract. The issues of nonstationary flow of an electrically conducting fluid squeezed between two parallel
rotating porous disks have been studied by the method of successive approximation (the method of Green's fun-
ction and a small parameter), taking into account strong uniform magnetic field and heat transfer, when the coef-
ficient of electrical conductivity is a function of the fluid temperature:

o(zt)=0,T(zt).

Navier-Stokes equations of nonstationary flow of an electrically conducting fluid in the uniform magnetic field
and energy equation are used for the problem solution.

The system of nonlinear equations of the flow of fluid and heat transfer in partial derivatives is written in the
form of a system of ordinary nonlinear differential equations by using of automodel transformations, the solution
of which is based on Green's function and is led to the problem solution of appropriate integro-differential
equations system.

The problem solution is considered in the form of infinite series at low Reynolds number. Green’s functions of
the corresponding problems are developed and recurrent formulas are written down which make it possible to cal-
culate solutions with arbitrary precision. The first two approximations are found in explicit form.

All physical characteristics of the flow are calculated. The antitorque moments of the disks and the heat
transfer coefficients are also calculated for both disks.

Key words: Automodel transformation; conductivity; Green's function; heat transfer; magnetic field;
nonstationary flow; porosity; squeezing.
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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: TRESGE22; Account number:
treasury code 708977259.

How to form an academic article:

e 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:

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:

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);
Sections should be outlined Introduction, Main Part and Conclusion;

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

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).

b&ey-ob OG™IYdo — Works of GTU - Tpyas: ITY ISSN 1512-0996
Nel (515), 2020 178 www.shromebi.gtu.ge



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 cBegenuio aBTopoB

COOpHMK HAayYHBIX  TPYZOB I['Py3HMHCKOTO TEXHMYECKOTO YHHUBEPCUTETa SBIAETCS eXKeKBapTaJIbHBIM
MyJIBTHAACIUIUIMHADHBIM  pedpepupyeMbIM IepUOSMYECKUM HM3[JAHWEM, KOTOPOe 3aperMCTPUpOBAaHO B
MeXZyHapoLHOMH 6a3e 51eKTpoHHBIX naHHbIX _ Index Copernicus International.

o CraThu (IPUHUMAIOTCS HA TPY3UHCKOM, aHTTHIICKOM, PyCCKOM SI3BIKaX) MyGINKYIOTCSA Ha A3BIKE OPUTHHAIA.

¢ KonmuecTBo aBTOPOB CTAaThH HE [OJDKHO IIPEBBIIIATSH 3.

e ABTOp MOXET IpPefOCTaBJIATh I IyOJIMKauuy B V3maTelbcKOM JOMe WM IIO 3JIEKTPOHHOM moure (Ha

crenyrouuii agpec: sagamomcemlosakhli@yahoo.com) ogay mnu HeCKOIBKO CTaTell, a TAKXKe B CKAHUPOBAH-
HBIX (aiiyIax COMyTCTBYIOUYIO ZOKYMEHTANIO, HO B OLHOM HOMEpPE MOTYT GBITh OITyGIMKOBAHBI TOIBKO IBE

paboTsL.

¢ B cayvae crarer, IpHCEITAEMBIX TIO 5J1. OYTE, MPOCkOa MPENYCMOTPETE CIEAYVIOTHE TPEOOBAHHA:
- yKaszars B 371. Subject-e HazBaHHEe COOpHHKA (TeMa) H QaMH/IHIO ABTOPA (aBTOPOB);
- Hemo/Ip30Bars Attach (Ipu/IoxuTs Qan);

- B ciIy9ae 60IbIoro ob6rema Qaria npuMeHnTs apxuBaTop (ZIP, RAR).

o CraThs JOKHA OBITH COCTaBIIEHA IPAMOTHO, C COOIIOZIeHNEM TEPMUHOIOTUU. ABTOP (aBTODPBI) U PelleH3eHTHI
HEeCYT OTBETCTBEHHOCTb 3a COJiepKaHKe U KaueCTBO CTAThU.

e IlockombKy COOpPHUK TpPyZOB IPY3HMHCKOTO TEXHHYECKOTO YHHMBEPCHUTETA SABIAETCA HEKOMMEDPYECKUM
M3ZaHueM, I COTPYAHUKOB CTAThH IMYOIUKYIOTCA GeCILIaTHO.

e CorylacHO IIOCTAaHOBJIEHUIO akazemuueckoro cosera Ne200 (22.01.2010 r.), ¢usuueckoe suuO, He
ABJIAIONIeeC COTPYLHUKOM YHHBEPCUTETA, AJIA IyOJUKALUK CTaTbU B COOPHUKE TPYZOB AOJDKHO 3apaHee BHECTH
UIM IepevyucauTh Heobxomumyio cymmy (1 crpanuma crout 10 7mapu) 3a CTaThlo M COOTBETCTBYIOIIYIO
IOKyMEHTAIMIO (IBe pelleH3UM U HalpaBleHue HayYHOTO COBeTa OPTaHH3AIlMU O IIyGJIMKAllMK CTAThU B COOpHUKE
tpyzos I'TY), mpunoxus cmpaBky o6 omiare. B rpade «HasHaueHume ommaTel» cilefyeT 3amucaTh «CTOMMOCTB

HY6JII/IKEII_H/II/I CTaTbU».

bBanxosckne pexsrsursr I'TY: KOpuamndeckoe uno my6amanoro npasa (FOJIIII); IpysuHckrl TeXHHIeCKHE
VHHBEDCHTET, HIEHTHQHKaHOHHBIH KoZ 211349192; 6ank mnpHema;, rocyjapCTBeHHAd Ka3Ha; HA3BaHHE

IoJIyvaTe]Id: eqHHEIH cYeT KasHEI; kog 6aaka: TRESGE22; cuer moyvarend: kof Ka3HEl 708977259.

ITpepnaraem nmopaaox odopMIeHH HAyYHOM CTaThH:
® CTaThd JOJDKHA OBITH IIPeACTAaBlIeHA B HAlle€YaTAHHOM BUIe Ha CTpaHuIlle popmata A4, comepxKaTh He MeHBbIIe

5 crpanur (mons — 2 cMm, nHTEpBan — 1,5);
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CTaThs LOJDKHA ObITH BhIMONIHEHA B Buge daiia doc min docx (MS Word) u 3ammcana Ha 11060M MarHUTHOM
HOCHUTEJIE;
IJI TPY3MHCKOTO TeKCTa IpuMeHaTs mpudt Sylfaen, pasmep 12;

mpudT AT aHIJIMICKOTO U PycCcKOro TekcToB Sylfaen, pasmep 12;

CraTbs JODKHA CONMPOBOXKATECA ClleAytomeit nHbopManmeit:

xox YK (YuuBepcansHas fecATHYHASL KIaCCHPIKAIIT).

Caezienus 06 aBTOpe (aBTOpax) Ha TPY3MHCKOM, aHTJIMACKOM U PyCCKOM fA3BIKaX:

IIOJIHOCTBIO MM U aMuIus aBropa (aBTopoB), E-mail, Hay4yHas cTeneHp 1 KOHTAKTHBIN TeIedoH;
Ha3BaHUe JenapTaMeHTa, II0JTHOe Ha3BaHMe OPraHM3aliy — MeCTO PabOTHI KaXX/JOTO aBTOpa — CTPaHa, TOPO;

IIOJTHOCTBIO (1)3MI/IJII/II/I 1 MME€HAa PENEeH3€HTOB, aApec BHeKTPOHHOﬁ IIOYTBhI, HAYyYHOE 3BaHHNE, Ha3BaHHNE JeIlap-

TaMeHTa WK MeCTa PaGOTEL.

K crarse OOJIKHBI IIPHJIATaThCA:

AHHOTan¥s Ha TPYSHHCKOM, aHTJIHICKOM 1 pycckoM sa3bikax (100-150 cnoB). J1g HHOCTpaHHBIX YHTATETEH

AHHOTaIIHAd ABJIT€TCA EAHHCTBEHHBIM HCTOYHHKOM HH¢0PMHI[HH O pe3yJIbTaTax HCCJIE,Z[OBIJHHI?", IIDHBEI€HHBIX B

cogepxxanuH craTsH. YIMeHHO 3T0 onpejenieT HHTEpPEC y9eHOro K paboTre H, COOTBETCTBEHHO, XKE€JIaHHE HAYaTh

AHCKYCCHIO C aBTODOM, ITO3HaAKOMHTBCA C IIOTHBIM TEKCTOM CTaThH H T.J.

AHHOTAITHA JO/IKHA OBITH:!

HHPOpMALHOHHOH (He JO/DKHA COZEPXKATh OOIHX CZIOB H Ppas);

OpHTHHAIBHOK (IIepeBoj Ha AHIJIHECKOM H IDY3HHCKOM A3BIKAX JO/DKEH OBITh KAYECTBEHHBIH, IIPH
mepeBojge CIELYET HCIOIb530BaTh CIIELHAIBHYIO TEPMHHOIOTHIO);

cogep raTeIbHOH (JO/DKHA OTPAXKATh OCHOBHOE COAEPIKAHHE CTATHH H Pe3YIbTaThI HCCIEZ0BAHHUA);

CTPYKTYPHPOBAHHOH (C/I€40BATH B CTATHE JIOTHKE OIIHCAHHA PE3YIbTATOB).

ZJo/pxHa cogepxkars:

IIpeaMeT CTaThH, TeMY, Ije/Ib (KOTOPBIE YKA3BIBAIOT B TOM CIVYae, eC/IH 5T0 He ACHO H3 3aIIABHA CTATEH);
MeTOJ HIH MEeTOLO/IOIHIO IIPOBELEHHOIO HCCAEAOBAHHA (OIIHCAHHE METOAA HIIH METOLOTOTHH IIPOBESEHHOH
paboTEI [erecoo6pasHo B TOM CIyYae, €C/IH OHH BBILEITIOTCA HOBH3HOH, HHTEDECHBI C TOYKH 3DEeHHA
JaHHOH paboThL);

Pe3yIbTaTsI HCCIELOBAHIA;

apeal HCITO/Ib30BAHHA Pe3yIbTaTOB;

BBIBOJZBI;

KJIIOYEBBIE CJIOBA, PACIIOIOXKEHHBIE 110 aX(aBUTy (Ha IPy3HHCKOM, aHIIMICKOM U PyCCKOM A3bIKAX);
B CTaThe JOJDKHBI OBITH BBIAEJIEHBI II03aT0JIOBKH: BBeJileHIe, OCHOBHAA YaCTh U 3aKII0UeHUe (BEIBOAEI);
KOMIIBIOTEPHBIE BAPHAHTHI YepTexkeil uiu hoTorpaduil JOIKHEI GBITH BBIIIOTHEHHI B TI060M IPaduIecKoM

¢dopmarte, paspemenuem — He Meree 150 dpi.

ISSN 1512-0996 b&-ob dGm3gdo — Works of GTU - Tpyas: ITY
www.shromebi.gtu.ge 181 Nel (515), 2020



e Jlurepatypa
Ilo pexomeHpanuy 6a3bl JAHHBIX MEXAYHAPOLHBIX HAYYHBIX JKypPHAJIOB, YHCJIO MCIIOJB30BAHHOM JIUTEPATyPhI
JKeJIaTeJIbHO JOJDKHO OBITh He MeHbine 10.

Hpe,D;CTaBJIHEM IIOpAOOK O(i)OpMJIeHI/Iﬂ B HstIHKYEMOﬁ CTaThe MCIOJIh30BaHHOM JIATEPATYyPHI:

®amunys ¥ HHUIHAIEL BCEX aBTOPOB [JO/DKHBI OBITH BBIIIOTHEHbBI OYKBaMH JIATHHCKOTO auhaBuTa, T.e. TPAHCIH-
Tepauueli; Ha3BaHHe CTATBU C IEPEBOZOM HAa AHTIMNCKUM fA3BIK; Ha3BaHME MCTOYHHUKOB (XKypHasna, cOOpHUKa

TPYZOB, MAaTepPHAIOB KOH(EPEHIIUN) — TPAHCIUTepaluedl (I3BIK CTAThH YKa3aH B CKOOKAX).

Jlureparypa (O6paserr)

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).

,ZLJI}I IIpeaCcTaBI€HNA CTaThH JOJIDKEH GBITH IIPpHUJIOXKEH II€EPEYE€HDb HeO6XOI[I/IMLIX AOKYMEHTOB [JIsI COTPYAHHUKOB 1

JIOKTOPAaHTOB [ Py3MHCKOTO TeXHHYeCKOTO YHUBEPCUTETA:

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

® BBHIINCKA U3 IIPOTOKOJIA OTPACIEBOH KOMUCCUU IO U3ATeIbCKOMY ey (akynbrera (cM. obpaserr)
http://publishhouse.gtu.ge/site_files/aqtis forma.docx

JOKYMEHTSHI JOJDKHBI OBITh yAOCTOBEPEHBI IIeYaThio (PaKyIbTeTa.

ABTOp MOXeT HCIIOIB30BaTh B KAYECTBE 00Pa3la O4HH H3 HOCAEZHHX HOMEPOB H3ZaHHA.
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