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Peann3zanusa mojaoKuTeJIbHbIX CBOMCTB 30JI0TOI0 CEYEeHUS U

yuces GuOOHAYYM HA PAKTUKE

JxymoOep Ynuucamsuiau, Hua Hatounnanse, Tea bapamamBuiu,
Anexkcanape KasenamBuian
Pe3rome
B nanHOlf cTatbe paccMaTpUBAIOTCS Ha TE€OMETPUYECKMX IPeoOpa3oBaHUSX,
KOHCTPYUPOBAHHLIC MCXAHHU3MbI, KOTOPBIC MOI'YT HCIIOJbB30HHBI KakK 4YaCTb MalluH,
pa6OTaIOI_I_II/IX BO BCEX 00J1aCTAX IMPOMBIIIJICHHOI'O MAIlTUHOCTPOCHU . Omnucan TpaI[I/II_[I/IOHHHﬁ
MCTOJ 30JI0TOI'0 CCUYCHHA - TaPMOHUYHOC ACJICHUC LECJIOro Ha JABC HC ITIOJIOBHHKMH. B cratbe
OIMIKMCaH MEXaHU3M, OCHOBAHHLIN Ha HHBCPCHUOHHBIX HpCO6p330BaHI/I$IX " IpUHOMUIIax 30JI0TOTO
CEYCHMSI, KOTOPBIN PEryaupyeT He00X0IMMOE KOJTMYECTBO AABICHUS U MPOBOISIICH )KUIKOCTH

B y3J1ax OOJIBIIIOT0 ¥ MaJIOTO AnaMeTpa.

The implementation of the positive properties of the golden

ratio and Fibonacci numbers in practice

Jumber Uplisashvili, Nia Natbiladze, Tea Baramashvili,
Alegsandre Kavelashvili
Abstract
This article discusses on geometric transformations, designed mechanisms that can be
used as part of machines operating in all areas of industrial engineering. The traditional method
of the golden section is described - the harmonious division of the whole into two not halves.
The article describes a mechanism based on inversion transformations and the principles of the

golden section, which regulates the required amount of pressure and conductive fluid in nodes

of large and small diameters.
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OBECHIEYEHME BE3ONACHOCTHY NEMIEXO10B Y OIEHKA IEINEXOHOM
NH®PACTPYKTYPbI HA IPUMEPE CTOJIUIbI
JaBua MecxumBuJIn
Pe3ome

Hacenenue cronuist gocturaet 1 300 000 genoBek. BoabmMHCTBO U3 HUX, OKOJIO 995
000 yenoBek, MONB3YIOTCS OOIIECTBEHHBIM TPAHCIIOPTOM (aBTOOYC, MUKPOABTOOYC, METPO).
XopoIIo oTperynupoBaHHasi HHPpacTPyKTypa BaykHa AJisl HoTpedutens TpancnopTa. TpoTyap
TaK)Ke HUCIIOJIb3YeTCSl BOJUTENIMUA aBTOMOOUIIEH, 1 UX TaKXKe CIeyeT CUUTATh MeNIeX0 aMu.
XOTsl BOJUTENH MENIKOM MPOXOAT 00Jiee KOPOTKUE pacCTOSHUSA (HApUMep, OT TApKOBKH /10
TOPTOBOTO IIEHTPA), YeM IOJTB3YIOIIHUECs yCIyraMu O0IIECTBEHHOTO TPHACTIOPTA, HO KaXKIOMY
NpPUXOAUTCS XOoAuTh memkoM! CylecTByeT KaTeropus, KOTopas B OCHOBHOM IepeMeIaeTcs
nemkoM. Mbl He JOJDKHBI 3a0BIBaTh JIUCI] C OTPAaHMYEHHBIMH BO3MOXKHOCTSMHU (CIETIBIX,
nepeMenIaroIuXcs Ha Koysickax ). [IpaBiIIbHO OpraHW30BaHHAS JTOPOKHAS HHPPACTPYKTypa C
yI0OHBIM TPOTYapoOM >KH3HEHHO BaxkHa JUIsA WX Oe3omacHoro nepememienus. B 'py3un momns
MENIeX0/I0B B JOPOXKHO-TPAHCIIOPTHBIX MPOMCIIECTBUSIX BbICOKA. ['py3us BXOIHWT B YHUCIO
«TepEeIOBBIX» CTPaH EBPOITBI IO KOJIMYECTBY MOTHOLINX / PAHEHBIX B JIOPOKHO-TPAHCIIOPTHBIX
MPOUCIIECTBHAX. B cTaThe paccMaTpHUBAIOTCS MPOOJIEMBI MTENIEX0/0B HA IPHUMEPE CTOJTHUIIBL.

OCHOBHOE BHHMAaHHE YACITACTCA HCIOPABUIBHOMY PasMCIICHUIO OOPOXKHBIX 3HAKOB H
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JOpOkHOI pazmeTke. OOCyKaatoTcsi MpoOIeMbl, CBSI3aHHBIE C JOPOKHOU MHGPACTPYKTYPOH.

B crarbe npezacraien cnocol perieHus npo0aeMbl Ha OCHOBE MEXKyHAPOIHOTO OIBITA.

ENSURING PEDESTRIAN SAFETY AND ASSESSMENT OF PEDESTRIAN
INFRASTRUCTURE ON THE EXAMPLE OF THE CAPITAL
David Meskhishvili
Abstract
The population of the Georgia capital reaches 1,300,000 people. Most of them, about
995,000 people, use public transport (bus, minibus, metro). A well-regulated infrastructure is
important for the consumer of transport. Sidewalks are also used by car drivers and they also
be considered pedestrians. Although drivers walk shorter distances (for example, from a
parking lot to a shopping center) than those using public transport services, everyone has to
walk! There is a category that mainly walkss on foot. We must not forget disabilited persons
(blind, on wheelchairs). A well-organized road infrastructure with a comfortable sidewalk is
vital to moving them safely. In Georgia, the proportion of losses in road traffic accidents is
high. Georgia is among the "advanced" countries in Europe in terms of the number of deaths /
injuries in road accidents. In the article are considered the problems of pedestrians using the
example of the capital. Maon accent is made on misplaced road signs and road markings.
Problems related to road infrastructure are discussed. The article presents a way to solve the

problem based on international experience.
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BHOBD Ob DQHEPI'ETUYECKHUX ITIOKA3ATEJIAX
OJHO®DPA3ZHBIX TUPUCTOPHBIX
BBINTPAAMUTEJIEA JEKTPOIIOJBUXKHOI'O
COCTABA HEPEMEHHOI'O TOKA

Kapunuauc Cepro, lHlapsammuaze Asranani, bapoaxanse Ilaara,
HouxamamBuiu Mupuan
(I'py3uHCcKuiil TexHUYecKHii yHUBepcuTeT, yia. KocraBa Ne/77, 0175,

Tounucu, I'py3us)

Pe3ome: B cmamve paccmompenul u npeosiodcervl paziuitble 6apuanmol hopmMuposanus hopmol
cemegoco  MOKA  OOHOMA3HBIX — MUPUCMOPHLIX  ebinpamumenei. IIpeonodwcenvl  cxemuvl
svinpsamumerneti, obecneuusarowue makcumanvioe Heusmennoe 0,975 u 0,99 3navenus
KOa(hhuyuenma MowHOCMU U MUHUMATIbHOE UCKadceHue cemesoeo moka. Ilpouszeeden
AHAIUMUYeCcKUll pacuem OCHOBHLIX NoKazamenell WUpPOmHO-UMnYibCcHou mooynsayuu (LLIHUM)
00HOGA3HbIX  gbInpsMumeell, NnpeodlaeaemMvlX  PA3IUYHLIMU — ABMOPAMU,  NOKA3AHA — UX
HenpueoOHOCHb 015 00X bINpAMUMenel.

KnroueBble ciioBa: Beimpsamuresns, rapMOHHMKA, OCHOBHAs COCTAaBJIAOLAdg, KO3 GUIEHT

MOIITHOCTH, NCKAXKEHNE, COCTABJIAIONIAA.

[Iporpecc B TEXHOJOTMM  TPOU3BOACTBA  MOIIHBIX  BBICOKOBOJBTHBIX
MOJTYIIPOBOTHUKOBBIX TIPHOOPOB, TAKUX Kak yrpasisiemble THpUCTOpHI THIIOB GTO, IGCT Ha
6000B, 5000A, nonessie Tpansuctopsl Tna IGBT Ha 6500B, 600A, 3300B, 1200A mo3Bomun
CO3/1aBaTh COBPEMEHHBIE C BBICOKMMHU JHEPreTMUECKUMHM MoKa3aTelsiMH IpeoOpa3oBaTesn
paznumgHOTro THA. He00X0AMMO OTMETHUTH CIIeIyIOIIee.

Jlo TIOSIBIIEHHSI THPHCTOPHBIX BBIPSIMHUTENECH BMECTO HUX pabOTaim HEylpaBIsieMble
BBINPSIMUTENH, HUKAKUX MPOOJIEM Ha 3JIEKTPOBO3aX MEPEMEHHOIro TOKa MPH 3TOM He OBLIO.
TUpUCTOpHBIE BBIIPAMHUTENIN CO3JAIM MHOTO MpoOJieM, MOCKOJbKY MpPU 3TOM PE3KO
MOBBICHJIOCH ~ TOTPEOJICHHE  PEaKTHBHOM  MOIMHOCTH W YBEIMYHMIIOCH  KOJHYECTBO
HEKOHTPOJIMPOBAHHBIX TapMOHWK, B pe3ylbTaTe Yero HampsHKeHWE KOHTAaKTHOW CeTH

3HauMTeNbHO cTano nagatk ot 27000 1o 19000B u Huke U MHOTOE ApYyTOE.
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[IpoGnemMoit THUPUCTOPHBIX BBIIPSIMUTENCH 3aHUMAIUCh MHOTHE CIEHUAINUCTHI U
yueHble, HaunHas ¢ 1965 r., B uncie Hux 6bu1 1 C.W. Kapunuauc. B To Bpems 3tu pa3paboTku
BEJIMChH B JIBYX HaIIPaBJICHUSX:

a) BKJIIFOUEHHEM OOBIKHOBEHHBIX MTPOCTHIX LC GuimbTpos;

0) pa3paboTKOM CcrelHUaIbHBIX CXEM UCKYCCTBEHHOW KOMMYTAllMU ¢ OOBIKHOBEHHBIMU
TUPUCTOPAMH, YITyqIIAromuX (GopMy moTpedasieMoro Toka OT CEeTH.

C 1964-1967 rr. C.1. Kapurmuauc (C.H. Kapu6oB), yuacs B acnupaHnType Ha kadeape
3JIEKTpUYECKOTo Tpancnopra MOU, pa3zpaboTan ABE CXEMbI BBIPSIMUTENCH ¢ HCKYCCTBEHHOM
xommyTarmedt [1]. Ha puc. 1, a u r npuBeaeHsl 3T cxembl. Kak 3TO SICHO W3 PUCYHKOB, B
cxeMmax, Hapsiay ¢ ocCHOBHbIMU THpucTopamu V1, V2 (s puc. 1, a) u V1, V2, V7, V8 (ans
puc. 1, r) mpucyrcTBYIOT Takke U kommyrupyromue tupucropel VK1, VK2 u VK3, VK4, a

TAKXC KOMMYTUPYIOIIHNE KOHACHCATOPHI K Cx1 u Cko.

Ha puc. 1 U, Ul, UZ_COOTBGTCTBGHHO MepPEeMEHHbIE HANpPSHKEHUS BTOPHYHBIX

00MOTOK TATOBBIX TpaHC(HOPMATOPOB, KOTOPHIE HA PHC. | HE MOKA3aHBbI:

|, — mepBUYHEBIE TOKH TATOBBLIX TPAHC(HOPMATOPOB.

HeoOxomuMo OTMETHTB, YTO B T€ TOABI pasroBopa W HE OBUIO O TIOJHOCTHIO
yIpaBiseMbIx TuprcTopax, Takux kak GTO u IGCT. B te roasl aBTopoMm Oblita pazpaboTana u
U3rOTOBJIEHA 3KCIIEPUMEHTallbHasl YCTaHOBKa ¢ MouHocThio 100 kBT, rae mpoBoauiuch
HKCIIEpUMEHTANIbHbIE UCCIIEI0OBAaHMS TPEUIOKEHHBIX cxeM. Toraa ke OblI MpeiokKeH crnocod
PETYIUPOBaHHS BHITPSIMIICHHOTO HANPSKEHUS B BHJIE UMITYJIbCA, PACIIONOKEHHOTO TOCPETNHE
MOJIyNIEpUOJIa CHHYCOHJIBI, TIPU KOTOPOM OCHOBHAsi TapMOHHMKAa CETEBOTO TOKa 1o (haze
coBMnajana ¢ HanpskeHrueM. COOTBETCTBYIOIIUE IUAarpaMMbl TOKOB M HAIIPSKEHUN 111 00enx
CXeM IpHUBEIEHBI TaM ke Ha puc. 1, 6, B, 11, e. Ha puc. 2 npuBeaeHbl COOTBETCTBYIOIUE
XapaKTepHble ocuuwuIorpaMmsl Juist o0eux cxeMm. OueBHIHO, MNpPU TaKOM crocode
PETYIMPOBAHUS BRITPSIMIEHHOTO HAMIPSKEHUS KOA(PPHUIIMEHT MOIITHOCTH OyIET OTpEeNeIsIThCS
KOO(PPUIIMEHTOM HCKaXEHMs, KOJMYECTBO TapMOHHUK Takke Oyaer MUHUMaiIbHbIM. Hinke
BKparTIIe OIpeJIeIMM OCHOBHBIE MTapaMETPhl, XapaKTepU3yoLie padoTy YKa3aHHBIX CXEM.

Jliig cxemsl puc. 1, a cpeiHee 3HaU€HUE BBIPSMIIEHHOTO HapsKeHUs Oyer:

%
Ud:U—m | singdg = 2 sinZ, (1)
T g T 2

2

rae Um — aMILIUTY/1a CHHYCOUJIAIBHOTO HAIIPSKEHNUS,
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Ck VKLY o . \ /
-+ i : 8)
V2 I \VZ o / cgt
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Puc. 1. Oonocmynenuamasn u 08yxcmynenuamas cxemuvl UCKyCCMEEHHOU
KOMMymayuii 6 00HOMa3HBIX GLINPAMUMENAX U COOMEEHCIEYIouUe
UX OUaAZPAMMbL HOKOG U HARPANCEHUI.
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Q —yron ynpasiieHns, KOTOPbIi MeHsiercs B ipeaenax o =0— r;

60 = at —nepemMeHHas B paJlioHax;

U
Cp — KO3 PHUIHUEHT peryaTupoBaHus, KOTOPbI paBeH Cp = U_d , Oyner:
do
U
C,=——*. 2
P, @)

AKTHBHAasi MOIIIHOCTh MIEPBOI TaPMOHUKH MIPU 3TOM OyJIeT:

Puc. 2. Ocyunnozpammol moKkoe u nanpsaxicenuit cxem puc. 1, a u 2.

T+a

U, 2 . .«
n [ singdg =—""sin—. (3)
T e T
2
DddexTrBHOE 3HAYCHUE TIEPEMEHHOTO TOKa OyIeT

1% .
F’1=E£U(H)-|(9)d6’=

1%,
I, = f— i°(0)do = (4)
27
Koaddumnment mommuoctu 6yner
« _ R 2 .sinz -
! Ul \/; a .
2
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Ha ocHoBannu BbIPAKCHUA (5) MOXHO OIPEACINTE MAKCHUMAJIbHOC 3HA4YCHUC
0

K03 PHIMEHTa MOIITHOCTH, €CITH €r0 IPOU3BOIHYIO IPUPABHATH K HYIIIO, T.€.
(04
ol =
2
, B PE3YJBTATE YEro MOJIyYUM TPAHCLIEHAEHTHOE YPaBHEHUE BU/IA:

{2o(gho

Pemas 3To ypaBHeHue (6) OAHUM U3 U3BECTHBIX MPUOIMKEHHBIX METOIOB JUISI O HaliieM

(K,)=0

Oy = 2,323, ipu stom Ky, =0,975.

Ha ocHoBanuu (5) BbluMcieHa 3aBUCUMOCTD KMl oT Cp , KOTOopasi IoKa3zaHa Ha puc. 3 B

BHJIC KpUBOH 1.

1.0

0.99

5

/

/

/?

7
%l

2
0.2 /
Cr
0
0.2 0.4 0.6 0.8 1.0

Puc. 3. 3asucumocmu korgpgpuyuenma mownocmu K,, om C, npu paznuunoix
CROCODAX hopMuposanus ebINPAMIEHHO20 HANPANCEHUA

I[J'ISI CpaBHCHHA TAKKC IIPUBCACM COOTBCTCTBYIOIINEC BBIPAXKCHUA JIA ClIydasd OOBIYHOTO

($a30BOT0 peryaupoBaHus C OTCTAIONICH MEPBOM TAPMOHUKOM.
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Bripaxkenus ans koaddunueHTa MOIIHOCTH U Cp B 9TOM CiIy4ae OyayT:

M '

Ha ocHoBanuM 3TUX BBIpaOKEHUNW TaM K€ Ha puC. 3 TOCTpOEHA 3aBHCHUMOCTH
K,,= f(Cp) B Buje KpuBoil 2. CpaBHeHHME KPHUBBIX | M 2 TOKa3bIBa€T OYEBUIHBIC

MIPEUMYILIECTBA CXEMBI pUC. 1, a 0 CPABHEHHUIO CO CXEMOM C OTCTAIOIIEH IEPBOI TapMOHHUKOM.
OmnpenenyM rapMOHHYECKHUI cocTaB Takol (hopMel (puc. 1, B) KpuBOi TOKa, IpU STOM

aMININTyda K-oi TFapMOHHUKH OIIPCACIINTCA U3 BbIPAXKCHUA

z T
|mk=bk=§jf(e)sinked9_27j |nk9d9—%smk5 smk? (8)
0 T-a
2

Ha ocnoBanuu (8) ompenenseM OCHOBHBIE TAPMOHHMYECKHE COCTABIISIFOIIME KPHUBOM

CETEeBOr0 TOKa Mpu ontuMaibHoM &, =2.323. B pesynbrare pacuyetoB mo Qopmyie (8)

OKOHYAaTCJIIbHO MOKHO HaIlMCaTh:

f(6’)— (O 9174){8 n<9+03664 39—&599 59—% in76—
_0,938 933 90—0 2265in11¢9+-~-] 9)
O6mas ¢popmyna nist K-oif rapMOHUKH C OTCTAIOIIEH MepBOM TapMOHUKON OyIeT:
w=b = Gink F T sink T2 (10)
T 2

D¢ dexTuBHOE 3HAUEHUE TaKOM (POPMBI TOKa MOYKHO ONPENENIUTh U3 CIEAYIOIEro

BBIPpAXKCHUA:
L, =1/—. (11)

CpaBHeHHE TAPMOHUYECKUX COCTABIISIFOIIMX 3TUX KPUBBIX TOKOB MOXKHO OCYIIIECTBUTH
IpU YCIOBHM paBeHCTBAa MX 3 (EKTHUBHBIX 3HaueHHl. B TakoM ciydae, mpupaBHHBas HX

MeEXy coO0M

1,,=0,86l=1,=1]—= (12)

s o Harigem o.=0,817.
Hns atoro 3HaueHus o u3 (10) MOXKHO HamucaTh pa3loKEHUE KPUBOM TOKa Ha

TapMOHHUYCCKHUE COCTABIAIONINE B BUIC!
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0,135 0,245 . 0,523

sin30 + sin50 — = sin78+

f(0)= ﬂ (0,8419) [sin 0+

O 876 9€+0 054

sin116?+---] (13)

Cpasuenue (9) ¢ (13) nmokas3piBaeT 3HAYUTENIBbHYIO Pa3HUIy B aMIUIUTYAaX OCHOBHBIX
TapMOHHUK KPHUBBIX IIEPEMEHHBIX TOKOB.

Huxe nis 6onbiieit sICHOCTH, C TOUKU 3PEHHUSI MOJIE3HOCTH (DOPMBI KPUBOW TOKA TaKkKe
ONPEAECIUM TAPMOHUYECKHE COCTABJISIOIIME JIBYXCTYIIEHYATOW KPUBOW CETEBOro Toka. Jist
JBYXCTYIEHYATON KpUBOH 001IyI0 hopMyily A Jr000N rapMOHMYECKONH MOKHO ONpEeAeTUuTh

CJIEYIOIIUM 00pa3oM.

71' a T+a

|y =1 :gjf(e)sinké?de—— jsmkede+2 j sinkgdo + j sinkodo | =
v 7[0 T T+a
2 2

41, LT . A
=—=>]14+sink —sink —
Ek( 2 2)’ (14)

rae |1 — BBICOTA CTYIICHEM.

JJist TOTO, 9TOOBI PE3yaBTAThI PACYCTOB OBUIH OBI TOCTOBEPHBIMU, HEOOXO0IUMO, YTOOHI,
Kak paHee, UX dQPeKTUBHbIC 3HAUCHUS OBLITH ObI OIMHAKOBBIMHU.
Jnst omHOCTYneHUaTol (hopmbl Toka (puc. 1, B) adhdexrnaBHOe 3HaUeHue npu o.=2,323

paBHO

| =0,861 . (15)

91_

g‘

a
T
Jlns iByXcTyrneH4aTol KpuBoi Toka (puc. 1, e) a¢dexTuBHOE 3HaueHue Oyaer

a+rm

(16)

|92 = |1
T

[Mpu ontumanbHbIX 3HaYeHHX @ =2,323 u @, =1,915 [3] u3 ycnoBus paBeHCTBa
|13 = |23 il g | |1 HaleM |1=0,51| .

IIpu aTOM 3HAUEHUN I pas3iioKeHue B psijl IBYXCTYIEHYATON KpUBOl Toka OyJer:

f(0)= ﬂ(0,93) [sin 0+ 309 sin360 + 0,018 sin560 + 0,587 Sin760+
T
Es n90+0lsm119+ (17)
9 11

Ecnu cpaBauTE Mexy coboi (9) u (17), To cTaHeT OYE€BUIHBIM, YTO OCHOBHBIE TTEpBast

U TpCTbA TAPMOHHUKU TIIOYTU OJWHAKOBBLI. O,Z[HaKO Haao0 IIOMHHTbL, YTO B IIPOLECCE
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pEryaupoBaHUs BBIIPSAMICHHOIO HANpPSDKEHUS IPU  JABYXCTYNEHYAaTOM KpUBOW TOKa
kKodpduuueHT MmomHocTH Bezae Oonbmre. [lo 3TOH mpUYMHE TPEUMYLIECTBO HMEET
JIBYXCTyIIEHYaTas KpUBas TOKA.

Kak 3TO SICHO M3 BBIIEH3I0)KEHHOIO B BBIIICIIPUBEICHHBIX CXEMaxX BBIIPSIMUTEINEH,
HECMOTpsl Ha UX BBICOKHE HSHEPreTHYECKHE MOKa3aTeNU IO CPAaBHEHMIO ¢ OOBIKHOBEHHBIMU
(KIaccM4ecKMMHU) M3BECTHBIMM CXEMaMH, B IIPOLECCE PEryIMpOBaHUS BBIIPSAMIECHHOTO
HaNpsDKeHUsT B HUX (OpMa CETEeBOI0 TOKa CHIBHO MHCKaXaeTcs, B pe3yiabTare dYero
KO3(PULMEHTH! MOIIHOCTEN MEHSAIOTCS, HAYMHASL C HYJIEBOTO 3HAYCHMs JO MAaKCUMAaJIbHOTIO.
Kpome Toro, BeTMUMHBI FTAPMOHUK TOKA TAK)KE MEHSIOTCS KakK 10 aMIIJIUTY e, TaK U IO 4acToTe,
LUPKYJIUPYS IIPU 3TOM MEKY CEThIO U Harpy3KOi, BbI3bIBasi MHOTO HENIPUATHOCTEH B IPYTUX
YCTPOMCTBAX CUCTEMBI TUTAHUS.

JlanbHel111e NOCTOsSHHbIE JUINTENIbHBIE pa3yMbsi aBTOpa Ha 3TY TeMY IPUBEIHU €ro K
MBICIIM COXPAaHEHHUs HEM3MEHHOU (hOpMBI CETEBOrO TOKA BO BCEM JMAaIa30HE PEryIMpPOBAHUS
BBINPSIMHUTEIBHOTO HanpspkeHusi. 00 3ToM ObLII0 10710%KeHO Ha «Bcecoro3Hoii koHdepeHIInH 1o
npeoOpa3oBatenbHOil TexHuke» B 1975 B 1. Kuee [2]. IloapoOubie nanmpHelIme
WCCIIC/IOBaHMSI B OTOM HAIPABJICHUU ObLIM H3JI0KEHbI B MoHorpaduu astopa [3]. s
Tpexda3HbIX BBIIPAMUTENCH aHANOTMYHBI  ONTHMAJbHBIM  CIOCOO  pEryJaupoBaHUs
BBINTPSIMIICHHOTO HATIPSHKEHHSI C OCIIMJLIOTpaMaMy IpHUBeieH B [4].

I[J'IH JABYX U TPEXCTYIICHYATBIX (1)0pM KPHBBIX CETEBOI'O TOKA OIIPCACICHBI OIITUMAJIBHBIC

HX ITapaMeTpbl, UCTIOJIb3YS NPUHIUII HANMCHBIINX KBAaApPaTOB, T.C.
£(0)=[[1,sin6- ()] do—0, (18)
0

rae £(0)— HeBsizka, KOTOpas JOHKHA OBITh MUHUMAIIBHOM;

l, ~— aMIUINTYyJ]a CUHYCOMJAIbHOM (DYHKIMM, K KOTOPOH MOJDKHBI MPHUONMKAThCA ABYX
WIA TpeXCTyleH4aTble JIOMaHHble HenuHeilHble ¢ynkuun f(6). Hampumep, s

JIBYXCTYyTeHYaTo! (cM. puc. 4, B) QyHKIIMU HEBS3KH OyeT:

&(lg, 1y, @) = [[1,sin0—1(0)[ do =

0
=12 [sin? 0do—-21,1(0)[sinado+ [17(6)d, (19)
0 0 0

rae | (@) —BeicoTa yyacTka JOMaHHOM (YHKIIMHM HA JaHHOM MHTepBaJie. B HamieMm cityuae:

Ha HHTEpBaJe 0<0<%, 1(0) = ly
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N

na untepaie L _% g X 1(6) =
2 2
o¢ o€ o
OnpezieuB OPOU3BOAHBIE U TpUpaBHSAB ux Hymo, T.e. ——=0; —=0 u %€ _g,
al, ol, oa
[OJIy4/M TPH TPAHCLICHICHTHBIX ypaBHEHHs oTHOCUTenbHO nepemennsix 1o, 1) u O nocne
HX pCIICHUA U3BECCTHBIMU HpI/I6HI/DKeHHLIMI/I METOAAMHU HAaXOaAUM:

1,=0,2971 - 1,=0,8541 4 a =1915.
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Puc. 4. Cxempwl, obecneuugarouiue 08yx- u mpexcmynenuamaoie opmul
Cemesbix MmOK08 U COOMEEMCmEyioujue OUazpammsl MoKos
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[Ipu >THX mapamerpax |0, |1 u O sra AByXCTyneH4aras KpHBas MaKCHMaJbHO

OJIM3KO BIIMCEHIBAETCS B CHUHYCOHY, APYIUX WMHBIX BAPUAHTOB B IIPUPOJEC HET.

Hus tpexcryneH4yaroil ¢yHkmuu (puc. 4, T) HEBs3ka OyIeT 3aBUCETh OT YETHIPEX
napameTpoB, T.€. 8(|1, |2, |3,05) :

B sTOM ciyyae Toxke aHaTOrHYHBIM 00pa30M, IPUPABHSB K HYIIIO, IIPOU3BOIHBIE
B o, % % g, 00,
ol, al, al, oa
HOJIy4YHM Y€ThIPEe TPAHCLECHICHTHBIX ypaBHEeHUs [3], perast KOTopsbie I mapaMeTpOB HakieM:
w=22087: 1,=0,2081 1,=0,641  1,=0,9457]
ITpu Heob6xoanMocCTH Oosee MOPOOHO 03HAKOMUTBCS C PaCcUeTaMH, MOKHO OOpaTUTHCS K
[3].
CoOTBETCTBYIOIIME CXEMBbI, IO3BOJIIOIINE PEAIN30BaTh JBYX M TPEXCTYIEHYAThIE
(OMBI ceTeBOro ToKa NpuBeAEHbl Ha puc. 4, a u 6. IIpu 3TOM HaJJ0 MOMHUTH, YTO COOTHOLIEHUS
pa3sMepoB KPUBBIX BCEX BPEMS OCTAIOTCS HEM3MEHHBIMH.

Takum O6p330M CXCMbI pHUC. 4, a u 0 o0ecrneynuBarOT MOCTOSHCTBO MAaKCHMAalIbHOM

BCJIMYHHBI KO3(1)(1)I/IIII/ICHT21 MOIIHOCTHU BO BCCM AMAINIa30HC PCTYIHMPOBAHHA BBIIPAMICHHOIO

HanpsbkeHus. [Ipu AByXcTynmeH4aToM TOKe Kym =0,975, [P TPEXCTYIIEHYATOM OH DPAaBEH

KMm =0,99. DT 3aBUCUMOCTH [TOKA3aHbI HA TOM XK€ PUC. 3 B BUJI€ TOPU3OHTAIBHBIX IPSIMBIX
4us.

[Tono6HBIMEU CBOMCTBaMH MOCTOSIHCTBA KO3()(PHIIMEHTa MOIIIHOCTH BO BCEM JUANa30HE
PEryaMpOBaHUsI BHIIPSMIIEHHOTO HaNpspKEHHUs 00J1aJaloT CXEMBbl, PUBEICHHBIE HA pUC. 5, a U 0
[5, 6]. B HUX KO3 PUIMEHTHI MOIIHOCTH TAKXKE OCTAIOTCS HEM3MEHHBIMH BO BCEM JHAIa30HE
PETYJINPOBAaHUS BBIIPSMIIEHHOTO HanpsbkeHus. OHAKO, MO CPaBHEHUIO C MPEUI0KEHHBIMU
HamMu cxemamu (puc. 4, a u 0), cxema puc. 5, a CIOKHAa U UMEET HHU3KUU K.IL.J. B CUILY
MHOTOKPAaTHOTO BKJIFOUEHUS U BBIKJIIOUEHUS TPAH3UCTOPOB.

KpynmHBIM HEZOCTaTKOM JTOM CXEMBI TaKKe SIBISIOTCS MEpHOJHUYEcKue pabouue
KOPOTKHE 3aMbIKaHUsI KOHTAKTHOW CETH.

JlnarpaMMbl TOKOB ¥ HalIPsDKEHUHM IPUBEACHBI TaM e Ha pUcC. S, B.

Cxema puc. 5, T IpUMEHsETCSI B OCHOBHOM Ui CIa0OTOYHBIX Harpy3ok, TaKMX Kak
TEJIEBU30PbI U NIPOUYNE aHATIOTMYHbIE HAarpy3ku. OHa B TEXHUUECKOHN JIUTEpaType Ha3bIBAETCS

KOPPEKTOpOM KO3 HUITMEHTAa MOIITHOCTH.
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Kak 3To cnenyer u3 npennokeHHBIX HaMU cxeM (pHc. 4, a u 0) U IPUBEACHHBIX HA PHC.
5, a, T, OHU SIBIISIIOTCS 00JIee MPOTrPECCUBHBIMU, 00ECIIEYMBAIOIIMMI MUHIUMAJIBHOE HCKAKECHUE
CeTEBOTO TOKA, COXPAHAIOIINE MAaKCHUMaJlbHOE HEM3MEHHOE 3HaueHue Kod(puimenrta
MOIIHOCTH BO BCEM JMAIa30He PEryJIupOBaHUs BHITPSIMIEHHOTO HaMpshKeHU. B cBsi3u ¢ 3TUM
OHH JIOJIKHBI OBITh IIUPOKUM (PPOHTOM BHEJIPEHBI Ha BCEX MpeoOpa3oBarTesix, paboTarommx B
Pa3HBIX OTPACIAX MPOMBIIIJICHHOCTH U TPAHCIOPTA BMECTO pabOTaOLINX BE3/Ie B HACTOSIIEE
BpEMSI CTAPBIX CUCTEM.

Mexy TeM BBI3BIBAIOT OOJIBLINE YAUBJICHHS MPEIIOKEHHS MHOTHUX 3apyOeKHBIX
YUEHBIX U MHOTUX JIPYTUX CHELHAIMCTOB, MPEIaraloiX IPUMEHITh B OOBIYHBIX OAHO(A3HBIX
BBIIPSIMHUTEINISAX ~ HIMPOTHO-UMIYNIbCHYIO — Monyisiuuio  (IIMM) mpu  perynmpoBaHuH
BBINPSMIIEHHOTO HamnpsikeHus (puc. 6). OHM U 37ech coBepiialoT omuOKy. B mHBepTOpax
HANPSDKEHUs, TJIe PaHblIe MPUMEHSUIHNCh OOBIYHBIE THPUCTOPHI, STO TOr1a OBLIO OMpaBIaHO,
MOCKOJIBKY TpPH MX HCEYCCTBEHHONM KOMMYTallMd HEOOXOAMMO OBLIO HMMETh IMOCTOSHHOM
BEIMYMHBI  HANPSDKEHHE [UTaHWUSA, HEOOXOIUMOe I 3apsigkd  KOMMYTHPYOLIHX
KOHJICHCATOPOB.

B Hacrosiiee Bpemsi, KOrjia B MHBEPTOpaxX HAIPSHKEHUS MPUMEHSIOTCS yIpaBisieMble
tupuctopsl Tuna GTO, IGCT, nu6o nonessie Tpan3ucTopsl IGBT, Takoit HEOOXOIUMOCTH HET,
TeM 0oJiee B OOBIYHBIX OHO(A3HBIX BBHIIPSIMUTENAX.

Hwxke mnpoBegeM moapoOHBIE aHAIWTHYECKHE WCCIEIOBAaHUS, ITOKAa3bIBAIOIINE
HETIPUTOJJHOCTH MOI00OHBIX CUCTEM B BBINPSMHUTESX.

[Moapo6HO mpoBeIeM aHaIN3 CXeMBbI puC. 6, ipuBeieHHOM B [4]. OcHOBHBIE ITOKa3aTeNIn
TOM CXEeMbl CpaBHUM C BapHaHTaMU OOBIYHOTO YIPABICHMS C OTCTaloIIed MepBol
TapMOHHMKOM, a TaKXe CO CXeMOM, NMpUBEACHHON Ha puc. 1, a. B 3Tom ciyyae HeoOxoanumo
HOMHUTb, eciu B cinydae [IIMIMa ocHOBHas rapMOHMKa 1O (ha3e COBNANACT C HANPSHKEHUEM,
KOJINYECTBO TAPMOHHUK OIyTUMBIX aMIUIATY]] B 9TOM CJIydae 3HAUUTEILHO OOJIbIIIE.

Jlnist CpaBHUTENIBHBIX PACYETOB, KaK paHee, TAKKe OCHOBHBIM YCIOBHUEM JOJKHO OBITh
paBeHCTBO AP GEKTUBHBIX 3HAYCHUH CETEBBIX TOKOB MIPH OJJUHAKOBBIX HANPSHKEHUSIX TUTAHUSI.
Jliis ogHOCTYHeHYaToro Toka (puc. 1, a) Bce OCHOBHBIE ITOKa3aTeNu ONpPeAEIeHbI U IPUBEIECHBI
Ha puUcC. 2, TJIe TOCTPOCHA 3aBUCUMOCTH KOA(PPHUITMEHTA MOIITHOCTH OT CTETICHU PETYIUPOBAHUS

(xpuBas 1).
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3aech Uil pacueTra MpUBEAEH Ciydaid onTtuMaibHoro Bapuanta [HIMM-a c
KOHKPETHBIMU JJAHHBIMU (pHC. 6, B).

Jis IHUM puc. 6, B cpeiHee 3HAYCHHUE HAIPSHKCHUS OyIeT:

17 U % by by bz
U, =—jU(e)d0= ™ [ sin nodo =2 | [sin@do+ [sinodo + [sinodo | =
T % a ay a3
B R B e PR B S SR R (20)
m 2 2 2 2 2 2
c, = _ 20 (21)
Ugo T

D¢ deKkTUBHOE 3HaYCHUE CETEBOTO TOKA

\/_J' (e)de_\/—j (9)0'—'\[\/(@ a)+(b,-a,)+(b,—a,) . (22)

AXTHBHas MOIITHOCTH HepBOI/I TapMOHHUKH

Va

P =lfu(9)-i(9)d0=3fu(0)-i(9)d9= U, [Ism 0do + jsm 6’d49+fsm6’d¢9}
Ty Ty T

ap ag

L P T R Sl T R el B i B Sl B
/4 2 2 2 2 2
(23)
KoadduuneHnT MommHocT! npu 3ToM Oyaer:
P4 sin @10 g B~ a1+sm 20y Gin 2= | i Bty slnb3 %
K, =1 = _ 2 2 2 2
U|3 \/; \/(bl a1)+(b2 a2)+(b3_as)
(24)

TIpH pasIMuHbIX YuCeHHbIX 3Hadennax &, Dy, 8,, 0, u 85, B; 1o popmynanm

(20)-(24) onpenenmm ocuosrbie mapamerpst Cy, 1y, B u K.
B KauecTBe NMpUMEpa paCCMOTPHM TPH KOMOUHAIIMH [TAPAMETPOB:
1) nns suavennit & =0,2556, b =0,3314, a,=0,7848, b, =0,959%,
a,=1,3966 : b, =1,5176,

B pesynbrare pacuera o popmynam (20)-(24) nomyumiu:

1,,=0,48621 ; y —2Yn g a7s6; C,=0,2756; K,=0,509

i

2) [uis 3HaYeHui & = 0, 213, bl = 0,3314, a, = 0, 654, b2 =0, 9594,
a, =111 b,=15176,
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U, —Yn o637; 1,,=072481; C,=0,6373; K, =089

T

3) s smaverit & =01775 1 =0,3314, a,=0,545 b, =0,9504,
a,=0,93; b, =15176
U, = 2n.0,864: C, =0,8644; 1,=0,991 s K, =085,
Ha OCHOBAHHH IOJIydeHHBIX pacueTHBIX JAHHBIX IIOCTPOEHA KpUBas (3) 3aBUCHMOCTH
K, =f(C,).

Kak BumHO U3 pucyHka KpuBasi 3 HaXOJUTCS 3HAUUTEIBHO OJIMKE K KPUBOU 2, UeM K
KpUBOW 1, T.e. 3Ta 3aBHCUMOCTh Majl0 OTIMYACTCS OT OOBIYHOrO (Pa30BOTO YHpABICHHUS C
OTCTalOIIEeH TepBO TAPMOHUKON TOKA.

Teneps ompenenum rapmoHuueckue coctaBiswomue 31oi LIIMM ¢ mapamerpamu,

npuBeeHHbBIMU B BapuanTe (3). B 3ToM ciiyyae TOKe€ OCHOBHBIM YCJIOBHEM CpaBHEHUS
SIBIISIETCS PABEHCTBO Y(P(PEKTUBHBIX 3HAYCHUN TOKOB B 000X CITydasx, T.€. |13 = |2 5.

IMockousky mpu 04 =2,323, ;5= 0,861, ro I, Toxe nomken pausiteest |y, =0,86l

IIPY 3HAUEHUSX [1apaMETPOB, IPUHATHIX B BapuaHte (3).

dopmyna ams moboit rapmonuku kpusoit IIMM-a 6yzer:
27 : 4%
|y =b, == f(8)sinkod® =— [sinkad6 =
7T 7T %
_8 i(sinkéll—ﬂjl-sinkbl;ai+sink B +b, G2,
7| K 2 2 2 2
+sinka3;b3 -sinkbiasﬂ. (25)

Ha ocHoBanuu (25) nmpousBezieH pacdyer rapMoHudeckux uid storo [IIIMM (Bapuant

3).

Utak nmeem:

i) = (0.865)| sin 0+ 2% sin30- 2O 6in50+ 2% gin 70+
/4 5 7
09 . 175
+——sin90+—=——sin110+--- |. 2
9 11 } (26)
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CpaBHuBas (9) ¢ (26) Mbl BUAMM pa3HUILY B aCIUIMTYAAX MEPBBIX OCHOBHBIX FAPMOHHUK
(0,8649) nportuB (0,9174), mopsAa0OK APYrux TapMOHHMK IMPUMEPHO OJMHAKOB, HE CUUTAS
OJIMHHAIATYIO OOJIBIIYIO.

[IpoBeneHHbBIE CpaBHUTENBHBIE pacyeThl IMOKa3bIBAlOT, uyTo Jrobas LM wmamno
OTJIMYAETCAd OT OOBIYHOTO (Pa30BOT0 YNPaBIECHUS C OTCTAIOLIEH IEPBOM rapMOHUKOIA.

ITo cpaBuenwuto ¢ puc. 1, a u 6 pa3HuIla 3HAYUTENIbHASL HE TOBOPs O cxemax4, a u 0.

BbIBO/bI

1. B cratbe paccMOTpeHbI W TPEMIOKEHBI pPa3IUYHBIC CHOCOOBI  (opMUpOBaHUS
BBIIPAMIICHHOTO HaNpsHKeHUs OAHO(MA3HBIX TUPUCTOPHBIX BBIIPSIMUTENEH, YIyUYIIAIOIIUX
dopMy IOTPEOIIIEMOTO TIEPEMEHHOTO TOKA.

2. TlpemnokeHbl CcXeMbl OJHO(A3HBIX THPUCTOPHBIX BBINPSIMHUTEICH, 00CCIICUHBAIOIINEC
HEM3MEHHOE MaKCHMaJIbHOE 3HaueHue koddduimenta momuocty nopsaka 0,975, 0,99 u
MHUHHMQJIbHOEC HCKaKXCHHE TMOTPeOIIEMOTO IMEePEMEHHOTO TOKa BO BCEM JIMAra3oHe
W3MEHEHUS BBITIPSMIICHHOTO HAPSKCHHUS.

3. IlpowusBeneHo aHaNUTHYECKOE HccaenoBanne oanodasnon LLINMM, npumMeHsieMoit MHOTHMHA
aBTOpaMd JUIsi OXHO(A3HBIX THPHUCTOPHBIX BBIIPSIMHUTENCH, IIOKa3aHbl €€ HHU3KHUE
DHEepPreTUYecKre MoKa3aTel, KOTOphle MPUOIUKEHHO CPaBHUMBI C OOBIYHBIM (Da30BBIM
yIpaBJICHUEM C OTCTAIOIIEH MEepBOM rapMOHUKOM M TeM 0ojiee HMKAaKOrO CPaBHEHUS C

MIpENIOKEHHBIMU MHOIO Ha puc. 1, a u 6 u puc. 4, a u 6 cxemMamu.
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AGAIN ON ENERGY INDICATORS OF SINGLE-PHASE THYRISTOR RECTIFIERS
OF ELECTRIC ROLLING STOCK
Sergo Karipidis, Avtandil Sharvashidze, Paata Barbakadze,
Mirian Tsotskhalashvili
Abstract

In the article are considered and proposed various options for forming the shape of the
networks current of single-phase thyristor rectifiers. Rectifier circuits are proposed that provide the
maximum constant 0.975 and 0.99 values of the power factor and the minimum distortion of the
network current. Is carried out the analytical calculation of the main indicators of pulse-width
modulation (PWM) of single-phase rectifiers, proposed by various authors, their unsuitability for

any rectifiers.

3353 993G M gergdG o 8md®30 39950396wmdols §Mmxsbs GomoliGmermgao
2950M53436gemagdol 9696MrgE03ro dshgz9bgdegdols Aglisbgd
19O 39003000, 53005600 Bs3580d9, 355¢)d dMDSFSAY,
306056 (3m3bognsdgzoeo
M9bonmdg

BE9GH0530 obboIE0s s F99M535H90vE05 LB3oILBZS 3561056300 Jugeols
@960l  gMNRIBoBO  BHOMOLGHMOMO  F9MPTJI6gdOL MOl  FgLsgdbgersco.
090m3035H90m05  290Msdddbggdol  1dgdgdo,  GMIgdos  MHBOMBIgLYMme9b
LoddEs3M0L 39303096GOL Foduodsce ddog 0.975 s 0.99 3609369cMdYdL s
JBgeol ©gboll B0b0TovH FbObXGOL. FgueEgdmeos bbgssalbgs 93EHMMdOL
doge 990000359900 3abo-bogsbol  dmEsgool  (3B3)  Ggd  ogsbol
3ms300L  doM0mo 35639693930l 9Bse0@03M0  gosbys®0dqgds, bsBz969d0s
9500 godmLYAMMBS 5gdoLBOIOHO ZM3JIbgEGdOLIMZ0U.
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5QA0Wgd0L, BosgGHMmdmdom aHgdol, Tgbmds-65290MmdId0L @S  99MHMOO™IGOOL
Loobarmggl  M9bolsl.  F9Dw©3gdo 1939 3MEIWEIds  BoMEHM  Ba3sgMH™m
b0 bgssbbgs Lobol 6030009693900 s Logabgdol gowo@sbol, LoB3zgbgdgwro
U359 Imgdol dmfiymdol s Lb3salbgs Lobol b3gEoxn03wWeo bsddsmgdols
396bMM 309 gdoLLL.  Lodmdowsdm 93505300l LooggbBmls  doge 893 ds3999en0
PgLgdol  Mgamwo®mgdol 4398 9d3g3d  Lodmdowrsdm 530530500  godmygbgd o
"M30wmGm  bd3s5gmHm  bmdowgdo. J39dmm  gobbomyiemos  dsmo  doMOIMO
9005007990900 s B39x305303900:

93oMgdsls 56 9d399gdsMgds:

o 930MAEM LogMIBO 535M53)Jd0, MOMIGEmS obd 250 M5By Bo3gd0s;

e L5m5359m M30EMmBGH0 Ld3s5gmHMm bmdsegdo (Log3Mgbo 535MOGH0 MMIgEO;

394960005 96 gob3mmzboros 35333900630l Lomsdsdme, dobo RMIBOL
95gdLbodocM0  LOToMg 56 509853 gds 30 TgBH®L dofol BYI30M0.H,

b 3:m@ 963060 9b9Gy0s 79 xmmanls);

58



»» BMBL3MOEHO s Fo6Job501TTgbYdEMdS “ - Nel1-Ne2 (47-48) 2020§;.

e 30mA0 Bs359MHm BMTowgdol 9Judes@oEos d9bmdsdo (obHvE
LogM3900).

Lo359Mm  bmdseo, MHMIOoL FoduodoMEmo  SLsgMIbo Tobo 5¢gdsdgds 5
30Mm653l, 993999056905 MYROLEMSE0L. M) M3owmEGHM Lo3sgmm bmdswrols
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0949690L Lobdomgl 2,4 233, bmwm 30IMObRMEOTs300L osboggds® - 5,8 a3g-UL.
dm39dMo 3063900l Fg33s  Fglodegdgeos  ©sdsGHgdomo  dmfigmdomdols
d9d9b0l gBom 2,4 933 — 90l Wi-Fi -l Logbsewols bobdo6y. s80@™d v 36m9bgdo o
M300mGM BdxgM9bo 535M5FJOOL FoOMZS 03939905 Josdol 30MMddTo, Lo
dm 399990 LobJoMg BoOMMNME FodMm0yYygbgds, 3580b 5356 Fgodegds Qsdmofiz0ml OO
(5m©gbMdOL dMH3Mgdgd0L Jgddbs Lox®gh 535M0GHMb 35380MOL O™, MTs3
d90dwgds  3023093956mb  M3omGH™  LOBOHI60  5356MOEBHOL  BsMMZOL  O35MR35TY.
Loabowol os3gds 900 333 LobdoGmgbg LoFoMHMdL OO BMIoL s63Ybgdols
3990ygbgdsl, M3 bgasB0MMo  S0Lsbgds  IM{YMdOEMdOL  FMBOWMOMBSDY
AGO9BL3MOESOYEMOMBOSDY. Boa®od 900 33;3-0b LobJoMgl 543l 3960 Fgdmadzeol
wBs®0, M3 LFMogdsly 0dgg3s F0g300Mmm bosMobbosbo FoMmgzs sbwdog@ol
3obLbgogdmwmdols  dombgszs®. 1,2 233-Bg o 2,4 333-Bg §o63m0ddbgds
Q363020093900 33500MM3M3EJOOL J0dgdTo (FoMM35 beaM 309 ©9ds 2,4 333-bg)0vy
53M9bs bmM309e©gds 100 d9@®BgdgE0 MO0 (sLog®mgbo FoMEH0w0Ib).

59



»» BMBL3MOEHO s Fo6Job501TTgbYdEMdS “ - Nel1-Ne2 (47-48) 2020§;.

5303M3  SMEOEGOJ0S 296339990 d39MIGHMMOL sOBYOMBdS @S dolo FMISGMIS
3000905093390l LobdoGmgbg. 5,8 a33-  LobdoMol  godmygbgds FPV-ol
336096980L030Ld9L5dEPGIMBIL 0dE935 ABBMM309IIL 30 IMEMBLENS(305 JoMA0
boolboom ©@s 543l 9306y BMAoL  9BBEHYbs. 53 Lobdomol motygmaom  dbsGgL
0o0m5096L ©sdM3Mgdq00 BMYBOLLL (3569 LoxzsOl s Lbgsslibgs mGysbmwo
Bo6o3900L Bgdmm, M6  FHow®ol Lobdog To®owos s ol od3l 306
d90m3omo ™30L99900.

9m399mds  800mboggsd 239693965, GMI 5T gBO3BY 9O 9OLYOIMBL
390056b3900 25050Y3930gds mbs3gdoms 49s39dol s3s mv) 08 Fgdbmemyools
babOMRIVWME, G5O Y39s 33FY3IHOWYOd ©ITMI0EYTIE0s JFL3WIdHOEOOL
3960900, 5R0WDBY, M30WMGHM LOROMHI6O 535M0EHOL Fodmygbgdols dobbgdby s
50m3s690%g. 00 M3om@Mm  LOxgmgbo  935M5FH9O0L  sboliosmgdwgdo, GMIgros
3990g9gbgds 005 5RO gdOLmM30L, TgbodegdgEos 5O 0yml FoboMgdo  Josgols
3060009830. 530@MI 58 3MMOMYIJOOL BMboY35MGOEs© BoFoMMs boggdLsEmEmO

33193990 Bo@o0gds.

259myg9bg090 oFgMsd®s:

1. BLo3 - Lsdmgoodm 5305300l Looggb@ml oMgdEm®ol 2017 ferols 1 dsobol N58
06dsbgds  ,M30wm@HMm  Bs3sgMm  bmIogdol  MYRoLEBHMSE00Ls s BMYboU,
5369039 30mGH™ b359gMHM LobGHIIoLs S W3oWMEHM Lo3sgMHM bemdowrgdol
9963 5ESE00L, 2odmygbgdols s d9BEM©3900L Falgdols;

2. Korchenko, A. G., llyash, O. S. - O6o06ménnas kmaccuukanys OCCIUITOTHBIX
neratenbHbIx ammaparos // Collection of Scientific Papers. Kharkov Air Force University.
2012. No. 4 (33). pp. 27-36;

3. Koucheryavy, A. E., Vladyko, A. G., Kirichek, R. V. - Flying Sensor Networks — New
Applicationof the Internet of Things // IV International Scientific-Technical and Scientific-

Methodical Conference«Actual Problems of Education in Science and Education». 2015.

T. 1. pp. 17-22,;

60


http://www.gcaa.ge/files/files/law_6/UAV%20operation%20rule.pdf
http://www.gcaa.ge/files/files/law_6/UAV%20operation%20rule.pdf
http://www.gcaa.ge/files/files/law_6/UAV%20operation%20rule.pdf
http://www.gcaa.ge/files/files/law_6/UAV%20operation%20rule.pdf

»» BMBL3MOEHO s Fo6Job501TTgbYdEMdS “ - Nel1-Ne2 (47-48) 2020§;.

10.

11.

12.

13.

Koucheryavy, A. E., Vladyko, A. G., Kirichek, R. V., Paramonov, A. I., Prokopiev, A. V.,
Bogdanov,l. A., Dort-Goltz, A. A. - Flying Sensor Networks // Electrosvyaz’. 2014. No. 9.
pp. 2-5;

Koucheryavy, A., Vladyko, A., Kirichek, R. - State of the Art and Research Challenges for
PublicFlying Ubiquitous Sensor Networks // Lecture Notes in Computer Science. 2015.
Vol. 9247. pp. 299-308. DOI: 10.1007/978-3-319-23126-6_27;

Koucheryavy, A. E., Vladyko, A. G., Kirichek, R. V. - Theoretical and Practical Research
Trendsin the Field of Flying Ubiquitous Sensor Networks // Electrosvyaz’. 2015. No. 7. pp.
9-11,

Koucheryavy, A. E., Vladyko, A. G., Kirichek, R. V., Makolkina, M. A., Paramonov, A. I.,
Vybornova,A. |., Pirmagomedov, R. Ya.: - The Prospects for Research in the Field of
Communications Networkson the 2017-2020 Years // Telecom IT. 2016. Vol. 4. No. 3. pp.
1-14. URL:http://www.sut.ru/doci/nauka/review/20163/1-14.pdf;

Kirichek, R., Kulik, V. - Long-Range Data Transmission on Flying Ubiquitous Sensor

Networks(FUSN) by Using LPWAN Protocols // Communications in Computer and
Information Science.2016. Vol. 678. pp. 442-453. DOI: 10.1007/978-3-319-51917-3_309;

Kirichek, R., Paramonov, A., Koucheryavy, A. - Flying Ubiquitous Sensor Networks as a

QueuingSystem // 17th International Conference on Advanced Communication Technology
(ICACT). 2015.pp. 127-132. DOI: 10.1109/ICACT.2015.7224771;

Kirichek, R., Paramonov, A., Vareldzhyan, K. - Optimization of the UAV-P’s Motion
Trajectoryin Public Flying Ubiquitous Sensor Networks (FUSN-P) // Lecture Notes in
Computer Science. 2015.Vol. 9247. pp. 352-366. DOI: 10.1007/978-3-319-23126-6_32;
Gupta, L., Jain, R., Vaszkun, G. - Survey of Important Issues in UAV Communication
Networks// IEEE Communications Surveys & Tutorials. 2016. Vol. 18 (2). pp. 1123-1152;
Kirichek, R. V., Kuleshov, A. A., Koucheryavy, A. E. - Methods for Detection of
UnmannedAerial Vehicles Based on the Analysis of Network // Trudy uchebnykh zavedenii
svyazi. 2016. No. 1.pp. 77-82;

Villasenor, J. - “Drones” and the Future of Domestic Aviation // Proceedings of the IEEE.

2014.Vol. 102. No. 3. pp. 235-238. DOI: 10.1109/JPROC.2014.2302875.

61



»» BMBL3MOEHO s Fo6Job501TTgbYdEMdS “ - Nel1-Ne2 (47-48) 2020§;.

Reviewsof useUnmanned Aerial VVehicles And air traffic control

statusin different countries and in Georgia

Mamuka Zoidze, Givi Sanadze, Davit Bestavashvili
Abstract

UAVSs are now widely used. Many countries intend to use UAVSs in various fields. The
most common drones are quadrocopters of general use. UAVs are freely available in stores and
are mainly used for video recording, entertainment and small-scale freight. The growth of such
UAVs is causing serious problems due to the high likelihood of collisions with unskilled
obstacles. The article lists the classification of UAVSs, the characteristics of UAVs for small-
scale UAVSs, and discusses the statutory bases for the regulation of UAVs in various countries

and in Georgia.

0030p ucnouab3oBanus BIIJIA u cocTossHus ynpaBjeHUus

BO3IYIIHBIM IBMKEHUEM B Pa3HbIX cTpaHax u B ['py3un

Mamyka 3ouase, 'uBu Cananse, laput becrapamBuiu

Pe3rome
B crathe omnucwIiBaeTcs KJ'IaCCI/I(I)I/IKaI_II/ISI 6€CHI/IJ'IOTHBIX JICTATCJIBHBIX allllapaToOB,
XapPaKTCPUCTUKU 6CCHp0BO)IHOI71 CBsA3U OJIA OJIA HG6OJ'ILI_HI/IX 6CCHI/IJ'IOTHLIX JICTATCIIBHBIX
arrmaparoB, a TaKXE PpacCMOTPCHO 3aKOHOAATCIbHBIC OCHOBBI PCETYIUPOBAHUA MAJIBIX
OeCIMIIOTHBIX JIETaTENbHBIX aNlapaToB B PAa3IMYHBIX CTpaHax W B I'py3uu. DTOT 0030p
IMMOKAa3bIBACT, YTO B HACTOALICC BPCMA HET CAWHOI0 PCHICHHUA B IIOJIB3Y TOI'O WM HHOTIO
TCXHOJIOTHUHU ICPEaaIU JaHHBIX, TIOCKOJIBKY BCC PCUHICHUA 3aBUCAT OT pa60qero MECTa, I.ICJ'ICI71 u

3agau BIIJIA. Pemenue aTux npo6isieM TpeOyeT yHUBEpPCAIbHBIX UCCIIEeI0BaHUI.
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©M™bo - PoLE6E0MMHO BMbEOoMmgdol 156599MM39
bgedolsfigomdo bodmsengds

6035 gs®sgmsdzomo, ggto gogobgodzowmo
(Lags®mzgenml Ggdbozmemo Mmboggdlodgdo, 8. 3mbdsgsl Ne77, 0175,
03000, bogsMmzgerm)

M9Bomdg: mmbo (13ocremrder bsg®9bo s35(sh0) dgbsdg omsmbol obhsbsorto
Ymbomgdol  bsdsengdst  Jog39003698s.  Gorpbgosgsco mogo (997603290
3608¢n9d980bs (3M9bol 3s636Gdecroz008s s Ub3.), dobo gsdmygbads Loyer w996
0bH©0s bsbgerfdonem 0wy 3960 LafHeGodo. 33¢7935 639698b, Hmd p3ocrmdem
bsg®9b 53505990b 835560500 3563000509080l 000 3H9b305¢n0. 80 s Fotrms
Byl H97602¢nmg00l 3300935 90023629¢w 0mb69By, B3 bosgs®mz39¢crml oyl s6s
ds6¢H02 J28bs®989¢m0, 36599 5GUIBrIen0 HJFSb0329(h0 36028090980 35GFH9¢0.
153356dm LoGY3900: POMDBO, 39MAMIR0MW-0bxMEOTs30wo LobEgdgdo (GIS),
obEBE30MH0 3DBo0MMo LolEYGO0, GOBOMEO JOOEBHMYMSR0S.

dglisgsemo

©@OMboL (»30wmGH™ Log®abo 535M5@0L) 250mygbgds L MRG™ 0BOHYdS
909l AbmBwomdo. 53 FbO0Z Lodo®mzgurm 4s8mbsgolo 6 sMobL. »3owmEHm
BogM96 535M5@JOL FoMdo@gdom 0Ygbgd96 29m©aHBoMEmO, 930EMA0MO, LyobgobGm™
099 Bb3s 30543030 59m356900L 250loFMges@. GHgdbmermaosl Losbarol gsdm
3903390 Bogarmgzobgdsbo  goskbos,  MHMIgEms 29 FM9BY  JOMOMOI®
396300560900 J39946900L 065066900  sdBHoMGe  Fdomdgb.  Tglodsdolo
Usdg3boghm vy LsdY3b0gOHM-3M3NWsBrME WO MOGGmsdo  Bbgds 53
09953030b500d0 80036000 bZSE09d0, 515939 GOMIdS MYIs>EIMO 3MbRYMH9630900.
Logo®mzgerm, B396L doge 99a6m3000 0653m®mAs300L Jobgz0m, 58 IBGO3 OO
396 259m0Mbg35. 94399 IM3g J0dMm30bosg3m 98 3HgIbmemaool MomMmdsL, MM
DomM0mepqbs 993Jdbsn  v) M399gbs  LoFoMms  ©oLEHBE0MOO  BMmboMgdol
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L5dMogdol Igbodg MoMBOL 565 FoMGHM 45dmYygbgds, 5599 LHobgObOHM #H9dbozmeo

332030 963609 ©mbybY.

OMbo

©Ombo  (0by. Drone) 9gdubozmbols dobgzom  9b0doMEGH0s,  OHMymE3
»OLABE0MMSE b dMEME33MI30MGHIO0m  FMMZ500  MB3omG™M  LogzMgbo 56
930930 LGNS gds“[Merriam-Webster's collegiate dictionary].

©5LO3EME, 063olMHbM396 WoEHIMIEOsdo OMbo (Drone) bmgowo
A9Mdobos. ol 3oGMoegEEs obdsMgds UAV (Unmenned Aerial Vechicle -
M30wm@EHm LdRMgbo 935Ms30), UAS (Unarmed Aerial System-wjos®omm Losg®gbo
bobBgds), UA (Unmanned Aircraft-vp3om@m bog®gbo s350s30), RPA (Remoted
Piloted Aircraft - ©@ol@GobEom@s© JoM035000 Log®mgbo s3sMs@o)[Tand, at all, 2015].
90bgo350 0d0Ls, HMI SHOMIM0Z30 IEGHZ0MMZ00 53OMB0TJd0 A56LL3930Y00s6,
43905 350560 LObMB0IGOs AoboboEgds.

400

300

200

100

808mygbydals bnbBomy

2002 2004 2006 2008 2010 2012 2014

fold 0 isasaa a8byMmm godmygbgds
baBmgdamagm godmygbgds

bsb. 1. @OHMb980L bsdbgotrer s bsdmrgsersdem s60dbeyemgdoor 35302996985.
[Caitlin Dempseygis Industry, 2016]

©O™H900, OMAMO3 G9dbmemyos, 0bEgbloGms© LsdbgOM BOTbMWgdom
39630056 s. (0b. bsb. 1) mwdgs dmeom sofjergmerdo by MBGOem dHBIMos dobo
Lodmdosdm  (3mAgmEomeo) b Lsdgabogdm FoBbgdom  godmygbgds.coermbgdoom
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b5d93boghH™m  LBIOMTo  M30MOGHJLI©  EOLEBEOMOO  DMmboMgdOL  TMbs3zgdgdL
320M™39096.  ©@OLEAHBEOMO  BMbOMGIL  MHMPIdID  Mmd0gdBHoL, BgsZoEmOl 56
9m3w9bols dglobgd 0bxm®dszool dgacmm3zgdol IgmmEb 56 3MmEqlL  Lbs3z3zwg3
™309dBHMb 3mbGHoJBHOL ao69dg. [Hamma & I'omr, 2008 crp. 14]. 53 dgdmbggzsdos
0bxm®dsgool  Jgacmm3zgdol  IGmagbo  Lbgsslbgs  Lodwsgdom  dgodergds
296bmmE0ggl (ob. bob. 2.), FogMsd ,,0LEHBEMO DBmboMYdsd0” Yz9wsBY
bdoMo 1s359H™M s 3MLAMLMOHO LOgMIBO 535653HJ006 IMbs39d9d0L Jogdsls
3)obbdmdgb.  sbgm oML Md0gJBHMOO  SbLBs  5g3b - ggMmaOn0Mwo
0bgm®3sgool  Mdg@gbo  Bofoo  LHmMgo  slgmo 935653 Jd0Ib  AMM39gds
[49©5¢0sd30¢00, 2016].

bodameny 48
Y
100,000 ——
+ Ao lagombatigmo
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1.000 —

% églizplgemo

- ST %b gohogtag o
- 30metlﬁomifr""|;mn berdagmmdo

100 —=* endoarrntn Loy fndo

= mgomdatiobagado

B3raemigipio G“,—ﬁ- : $8gatpho

- ﬁ‘—_ﬁ dy athago %
\_'_ rD‘__ eeoe Ladhgar UP'U'E'D —

bsb. 2. pobhsbgortho brmboo®gdol 3sbbm@ogmgdol bsdwysengdgdo
(gst5s¢msdgzocemo, 2016, 33. 124)
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©oLEB30MH0 BMbOMYdS gMmaM530E0 33930l GOHM-9MHO FJNMEOS. 5T
9900mEds FoOIOM 25303900 AL Lom3mbol dmemliomgol 33mgs, mwdas
39230005 3004350, MHMA ,,309000LEHBFMO* bgMbl X96 30093 dzgegbo g3mdols
5053056900  0949bgdbab 3ModoBHomwo ,MH3900L° - Lobsodm v 1s33900L
933900 bbgs 500930l 4659303290 45dmbabwgdgdol dglsyqbo.

P930mo  Bobo@ol  Lsgmdzgwbg  Ls33eg30  BHIO0GHMO00L  2sDmAz900L
396bMM309gd0l 09y xgO Jog3z XV-XVII L.L. o 258b@s. owdEegh 36mEglo
3654303900 9o mEms@ XIX b.-0l dgmeg bsbgzM0sb, BMEHMYMT00l 2odmymbgdols
09009y @obs  Fglodewgdgeo.  g439woBg  Fodmm  4sdmygbgds  ©OoLEGHbEOE
BMboMmgdsl B3RS OHO  BMEHMI33MGJIOL  300RM065390Dg oo gdoL
39009y dogi3s [bogmemsodzowo, 2014]. 1980 §erolomgol, gogeml dmbsigdgdom,
59MHMBMEGHMUMOmMd0 B3gbo  3esbgBol bdgwgmol 90 %-U gsMegws [JlaBposa,
Crenenxko, 1981].

MBHMI>BM0 j3eroo d903sbs obiEsbEomMo dmbszgdgdol dgacmm3zgdsdo
©9©530fol  bgamgzbm®ds b3y BogM90ds.  ©9sdofoll OO  BIOPMBYOOL
390050905 LHMOgE 3mLBAMLYIOO 5356153Jd0B IMbgMbs. FolvEo Lowy3bols Agmy
Bobg360sb bbgosbbgs Lobol 33c093900Lm30L LYYOSMYOL 56 FotrEGHMm boyew
(33H0306), 560589 53MBEGH03MNO S F03OMESW OO Hg508d03 9530gL0MYOB96.

©oLEBE0MMH0  BMboMdOL  dobogrgdo  2sblszmmemgdom  360d3bgermgzsb0
39D WsbToxz3gdol  3mA3EgduE-29macex0  dglfogwrsdo. 30MMEWMYOY,
9939MEMY0s,  B0MAIMYGMORB0S,  3JMIMOBRMWOodo0s v bb3gs  39my®mog00b
900500909030 33093900l BoBMGds 339 360dBH03ws© Homdmmagbawos
oLEBE0MMH0 DMboMmgdol obogrgdol 2sdmyqgbgdol as69dg. 93 Ggdbmeomaoom
393603900 30613950 9mbs3gdgd0l 5999353905 (©980x36m0M9d.,
mOOMOHGJ0GB0IOE0S 0y 653 J309) 339 oomgdols 90056
53¢MI5BH0B0MGOMos.  3mA30EGIOwo IOMaMdmwo  BOHMblgwymzol
35393900 dglsaEgdGE0s M5 0¥ MJBSBHWIM0, 5M5FJP BHM3MYMOIROIO (4939005
Q5 690930l 3 356DMI0gd0sbo IMYgdol 939053 30. [bogzmesodzoo, 2014]
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M08 0bBMMI>BH0B300L IR  BYds  @oLAFHBEoMMO  Bmbomgdol
390b653mEO5309™ 39dbMmemaoslmsb 0b3ga®eEos, gi 3GMmEglbo dgladerms aol-ob,
390@MM55300L S OLEBEFO BMbPOMGOOL LI 06FJMIF000 ILOMEEIL.
50 9mIgb@odg 30 300306 (3080 RMmMI>GHTo  TJMm3z9dwo  s3zgary
0b6x3m®3s305,  Lomobsm  ©sddsgqgdol 890y 3060390 boGolbol  fgoserms
3903055300 06x83MOT>30)wo LoliEgdgdol Imbozgdms d5Bol 99Jabobl, 9gdmjdgdols
099 3565begdolmz0L [goMowsdzowo, 2016].

©oLEBE0MMH0 BMmboMgdol 3gdbmwmaool 2s630ms6Mqds Fga30dwos bsd
9G35 293Yymm. 306039l 80937936905  M3000836006530L LTG0
3°6bMOE0gwgdMmo  5gOHMBMEHMYPOIMI0Jd0,  Fgmeg  9BS305  3bIMboLb
95300l by m3zbm©mo 0653 Bg3MGd0L 1odsgdom 0bBMOTs300l TgaMmagqds,
Q5 d9L539 93930 - MB3oEMEHM BoBMYBO 535M53HJOOL godmyqbads [Milas at all, 2018].

©oLEB30MH0 DMboMmgdOl Foloergdols TgaMm3a9d5d0 MMBYdOL A5dmygbgdol
oo  gmzgficwom@ms  LEGHIVOWMMI© 0BMEIOS. 98  FHJJbmeErmaool dmoz35M0
230053 gbMdIB60 35350 LOBMIHO 535M5GOLS S oo 9l sBSEO0L Loosgy, slig3g
99L3MsBGHOE00L  LOFIMEH0399.00035  LEdMmJogrodm  bgdGHm®do  godmyqbgdero
@OM™b9d0 M539b0dg Lsb@GodgB®mo LogMdols s 100-200 a6sdols H30600058(gmdol
999 GHOMIM530560 5356M53H06 2-3 3. BMmIoL LoxgMgb Imfymdowmdsd©g 50§9396,
OMIgms G300050(9md53 100 33-b 53560d90L [Everaerts, 2008] (ds3.6mM3920990
36535¢30BbMdM03 g gdBHOMm3zoOm3M3GgOl  Griff 300y  9396M03Mw0
53053MmO3MM5305 ,0Mm0baol" LoGz0Mmm bodsghm GHMmBLEMOEL (cargo air vehicle
(CAV) 9fs63mgdgwmms  4sbibogdoom 500 qo6m356ds (500 pounds — 200 3a.-bg d9¢)0)

A3000m0L  ofjg3s  F9mdwos[www.dronetechplanet.com; www.boeing.com]. s®ols

dosf30L dMog0560 ImEggdog (35y. 16 3. BH30Mmsdfgmdol Yamaha RMAX,
MmOGJBH0sbo  dMsgom [www.yamahamotorsports.com]), owdgs sbgmo  39dbogzo
3990b5300005.05659900MM39 BMEGHM-30009™ 3976030l godmygbgdolmgol Lszdomolos
1-2 33.-0096 15 39.0009 $H306003)gmdol OHM™bgdo.
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©OMHJOOL  56Bg3560  Bs3dom©  FMOZ9WRIOMZID0s.  Fo0  JWSLOGBOISFOS
3900090 Lsboo Fgodegds 4obbmOE0gw gl (bsb. 3).
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bsb. 2. otmbydob 3cmsbognozsios (Norzailawati M. N, at all. 2018, p. 3)

©MHMbom 300900 0bBMOIs300L g9m©yBomEo LobMLid

©@O™bOL FoOHN35 bmM30900©90s 96 93006 OLEBEOME 353806000 56
BodMmOGHM  Lobogogozom  LsdMowgdombmem ™35  Log®mgbo 835600l
50303 05MYMBOL AoBLEBOZMHOLMZ0L MBI MO 3MBOE0MboMYdOL LolEgds
(GPS)50m0ygb90s. R3m@GHMa6s889EGHM0Mws© 385390030l BoFoMm brIMHs0gdoL
dolboegds®  ©MOMBIddo  YBIOIBE0IME  LobEgdgdls  09gbgdgh.  BMmASI©
3MmO0b5EJB0L 2oBLEBOZMOL ORIOIBF0sW O TgMmEdo MmO ,x0309L" 08M9dO
399Mm0gqgbgds:  LEsEzombsOmwo s  dmdoMo. ghm  FodGHowdo I35
I3l BEEHIE0MbIOMEo  IM{YmdOWMdOL  BMbBJE0ss  MbITYBIZOM
LodMmMoby s LoBJsMOL Jobgz000 ORBIMGBE05WMEMmO TGuHMMGOGOOL QOTMMZWS,
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GMoms3  8oomfigzs  IMdoErMo  AMfymdo®mdol  LsdMswgdom  2sblsbrzm o
D90G0obL 300mOH0653HGO0L FodlodoeHo LOBMLE. OHMBYdIOLMZOL F5dM0Ygbgds
9.9. »PPPEgdbmemaos” [Altaweel, 2019]. ,PPP &qdbmemyos® (oby. Precise Point
Position bo@ygzs LoGY300 ,FgOGHOOL BMLEHO FEYOIMYMDS“) 395650MMO 335600l
»NovAtel“ dog® 2005 §geol 9930539090 dgoOM@Os, HMIGEdos OgIMHIbE0sE00L
3069d300bL 65§00 0G0 FM[YMBdOEMBSLMD 5HOL 0BEHYA0MOMEO (5699 (350039
UBO30MbIOMEOo IM[YMOOEMBISL 5O LsFoMmgdl). ,PPP 3gdbmemaos® bodmeegdsls
09935 H9MGH0OoL 3mMmOmEObs3HGo0 gobolsbniz®mlb 10 b3-Bg bsgwrgdo LobmLGHom
[Wikipedia.org].  omogolbo  bmgoghomo  Bogarmgsbgdol  dombgsgs  (9sy,.
ORIMIB305MM0  25dmmM3wqgool  Ho®mdmgdolmzol LsFoMms  ddEezcmo
3°008m3wgwo dmfymdowmds) s0bodbmwo @gdbmwmyos 39ML3gdE0wos s dolo
3990ygb9ds L MRG™ FBsMEo 0db9ds.

3654303590 300900 LOBMLEY OO 56 B3OS La3OHMgJE M BMbo3999dL.
3529W0mMO® M30WMmAH™M LBoRM9gb 5350M5@L DJI Phantom 4 pro, Gmdgembss bdoMo
094969096  BHIOOGHMO00L  39MOEGHMAMIR0MIOOLMZ0L,  BIBMIMOZ30  Mmd0YJBHIJOOL
9mboBmMmobaolmgol, 3560309096  Lodxmdomgddo vy bbgs  3Gogd@GHozmwo
56036 ad0m, LEGHBbIOEGHMWwo  ,x0309L“ F00gdOL  Lsdowrgdom  Fgyderos
D9OG0OoL  300mOHO0653HGIOL  oBLEBWZMS 3MOODMbEHIMEs© 15-20 3d.-obs o
396030355 25-30 3.-0L  LOBYLEHOM.  ITSEGHIOOMO  B0IPVYdOL  FMbESH0
158 9dsl 03935 3MMOEOBSGHJd0 FobolsDzmML 1 13-ob LOBMLEGOm. Sbgmo
LOx3Mgb0 535MOEHO0M FoGdMWo FOROIO LOsMGOoL Lsxgwydzguw by dgoagbowo
MmOH0MgA0L LodoEMm339MEMo dg3mdsd X wgMdbg 12,89 1d, Y — 13.66 10,
boeom bLodseegbg (Z ©gddo) — 16.10 13. dgoaobs[bakrsikos, 2018].

©@MMboL ¢gdb039Mm0 Tglsdergdemdgdol dmzemg dodmbogngs
©obLGHOBE0MM0  BMbOMmGIOLMZOL  FodMboga0  OHMbol  3mA3ewgdlo
Ub3o0sLbgs 3md3mbgbEH LD Tgaqds. 16350 Y30oMAEM LOBMHIHO 535GEHOL oM
LosFoOMs dMB5(399900L  25s8Mqdo 35996930 (LgblMmMgdo), 5sF0sbMEMmo MglmGdLO
(396053HM™M0, OHMIgoE FoOmMogl EOMBL 6 g9gadsgl  FoGIOGMBHL  LEdMOME ™
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B5b65309530M LGS0 BILOEGHZOMMS), MBI MOO 30Do0MboMIdOL LobEgdol
9mfymdomds 50w IEYOSMGMOOL  gobloBEzMOLM30L ©s 9.8. MoMMIMWO
3033mb963¢ 0 3608369eM35605 ©omo30L go3wgbsls sbgbl Jomgdmeo 0bxgm®Mdsgools
bsGolbby.

Go3  999bg0s  BMEHMIIGOOL  (LgbLeMEMYBL).  ,3eLOZMO*  OLEBEOME
BMmb0Mgd5d0, Bs3sghHm LOxgmgbo  9356M3HJOoLZ0L  13gE0swMe  T9dTs39d9ew
RMGH™MI9TYOH9OL 0949bg09b9gb. dsmo fmbs BoMms Ms8gbodg smgmeE 3MeMyMHAL
509953 909. sbgO 3OIMBIBOMO IM[YMOOWMIYOOL godmyggbgds MMbYdBY momddol
3999990905, G0 bgardobszomdo OHMboL FH300008(gmds dodbodwxmad 1,5-2
30MyMsdol  BoMAgddo dgeygmdl. Fgdbmwmyom@mo  3MMyGmglol  Fysermdoom
139305OBEJO0  SYOMBMEMI35MBHIOOL  sbol  Tg3060905Dg s BHgdbozmeo
d9L5dgdEMBYGOOL  AIBMIYY 9JBHOMSE BMTomdgb. bMowdo 1 dm3gdnwos
OMH900LM30L godmbogyo LB35sLb3s FHodol 35d96M0ol dmbsigdgdo.

bsbo Mbs 9933500 03 oMgdmgdel, MM OMbYdO 530w gdom bdoMow
39900996905 bowmo (Mm3E036mo), - s MBROM 6530gds© IM35wL3gdEHMm0s60
39005090900LmM300.

©O™H9d0L OO M30MOGJIMOS 505D B LoTsgbg BGYbss. 5T
30L980L {gomdom M3owmGHM LERMIHO 95356M5FBH0I6 1 LobEGH0dgBHMo LobmlEol
39MP93500Md0L  L@omgdol  A9oMgds3g 30 GgLodergdgeros [Norzailawati at all,
2018],05806  Hm©gbsg  03003RM06s300  gooMgdMYwo  BMEMLWEGMYOOL
39MB93500M05 J0M0Ms©o 15-20 LobEH0AgEMOL BsMAWgddo dgeygmdl, bmerem 1000
993H®M0oL L0 B TGO GIMWO BMEMRSMJOOL FodB0ToW MO MBI MDY
5 bsbGH0IgBHE®os [Apucros, 2011]. Bgsdse Lo gbg RMgbom Fglodwrgdgeos
35b03YMO  5305450MIO0L  3MMOYTJIOL 530006 530Wgds (39EgM30MHMdJdO,
0OMB0sHbMBds, 359606 393399 WGs, (6935, 10339MMY s 5.9) [OMDOEGS330¢00,
1992; Bg3mGodzoo  1965]. 6OHm@Lsg  LoFodms  256M90mb  dmbodm&mobyol
396bmM309gds  (op.  GHYggdol 30HsHo  dmbo@dm®mobyo, bsbdmol  39M9d0l

5530JboMgds, IGPYgerme DBmbsdo  sOLYdMEo  Lodmogool dgufsgers o Ubg.)
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@O™H690Dg  LEOMEos©  1305OOLOS  BEAHBPIOGHMWO  FMEHM-30IM  FOIVJdOL

33565& M0l 2560o3B900.

©MHMbOL 333mygbgdol 3Mrmdengdgdo

O3 B90mm 50bodbgm, MMbOL gsdmygbgdols JoMHOMs@O I30MSEJLMdS

obEBE0MMH0  BMmboMgdols  dsbogrgdol  FgaMmgzgdol  bbgs  LsdoEgdgmsb
3905609800 B005x39gs. MMI3> Jobo 93B3l 3MMEILL, M 0ds b, ™Mb

b3l 3GIMdWGIgd03.
gbMogo 1
»30em@ e bagmgbo s35M5Egd0L (MMbIdOoLMmZOL) gsdmlisgao 3589Mgdo

( Norzailawati M. N. at all. 2018, p. 6)

B3390
6.
b3gd&OTwo
358960l030 foMmImgdgmo s fmbo j{: :2:3,%; ©0535Bmbo l;)c;;)('(;i)g
dmqgewo (32) (nm)/@0s35%
— mbo oo
<360
b)
93069 o Phase one iXA 180 | 1.70 5.2
Lo M Trimble IQ 180 | 5.2 1.5
ROI>EoL Hasseleblad H4D-60 | 6.0 1.8
bowwmwo Sony Nex-7 | 3.9 0.35
©0535Bmbo Ricoh GXR A16 | 4.8 0.35
Tetracam MiniMCA-6%6 | 5.2X5 0.7 450-1050
Sensors 2
dgedobsgd- Quest Innovations 0.8 400-1000
OO Condor 5 drone-285 | 7.5X8
1
Rikola LTD | 0.6 5.5 500-900 40/10
Hyperspectral Camera nm
303960L39d&Hv Headwall Photonics
o 1.025 30 900-1700 62/12.9
Micro-Hyperspec X- nm
series NIR
09O IMwo FLIP | 17 0.07 7.5-13.5
399960 25 0.105 8-12

71




»» BMBL3MOEHO s Fo6Job501TTgbYdEMdS “ - Nel1-Ne2 (47-48) 2020§;.

TAU 2 640 Thermoteknik
System Ltd
Ibeo Automotive Systems 1 200
WsBYBHo Ibeo Lux
1396960900 Velodyne HDL-32E 2 100
Riegel VQ-820-GU - >1000
ImsarNanosar B 1.58 K & Ku
Lobmgbmeo Fraunhofer FHR - w
5356 @ MY MIRANDA NASA JPL 200 L
0 05560 Dronesar Selex Galileo 10 X
PicoSAR

15535GEGIMOZ0 MHYYMES30S

©OMbO 13000003530 Bodogdss, 580EMA 49630MMdMw 39969080 Lo
9500 9Ju3 OB 305 F0dEObIOY 39Mr0MPOLMZ0L 19339 06GHIBLOMM0S, LoFoMH™ bgds
3963390 ©9ME530900L  F99m905.0MMbJd0L  LEBOGIMM/35Lbolidygd™
399mygbgd0l B5dEHd0 Fgbsdsdol oG IMSGHMMITo Bo3doMOLIE SMOL  sMHgMoo.
5990096 258m30bsg Lbgsalibgs 3996900 3m8omdgb Ls39bmAgderm bmMdsEHowmwo
5d3H9oob 89048539059, oM MHBOMB3IWYmb 58 BHo3olL BoiMgbo  535653HYdOL
MBogOMbm  godmygbgds. 1944 (gl Bozmymdo bgwdmfg@owo Bsgmmodmemolm
Bodmgomodm 5305300 306393000 8-9 8beom MYawo®mgds M3owm@m bogMgbo
335653900l 399mygbgds. 39Mdm, gm0 J3994bols 3mm3zbowo M3owm@m Lox®Mgbo
535650l doge Jgmeg 9399460l LoDBEZMOL gows33gms 030Mdsegds ,80819d0“ J3gybols
139305 MM0 67dsMMZ0L A96M9dg. (,0Mbero 8. M3owm@m Log®mgbo bmdswrqgdo:
3653005600 15359MHM bmBsero, OHMIGLyE Jgmdwos BMYhs 30EMmEGHOL oM9dg, SO
SbMmO309wgdL 3MHgbsl bgewdmdfig®o J399bol  FHgMoGHMM0sDY, oM 53 J399bol
139305 MMO  BgdsmmM3zoLs s 98 BgdIMMZ0L  306MMBGOMIB  Tglodsdobmdols
d900bg935d0.  ®omMmgmo  bgwdmdfig@o  Lobgedfonm  35¢adEos  Sbgmo
30M@HM Bs359MMm bmdseol gMgbolsl Mo0mbgddo, HMIWgdoE Voss Lydmdowrsdm
Lo359OH™m  gMHg6gdoLM3Z0L, YHOHMD39wygml Sbgmo BMIbol 0da35M0  3MmbEHOMEO,
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MMdgog Ls8MsEgdsl BolEYIS 2OTMOMOEbML LoxMmby Lsdmdogrsdm Lo3sgem
bm3owgdolmzoL.“) [Convention on International Civil Aviation, 2006].59 306396300
306>md900L  JguMHIEgdols  3mbEGOMmoO  Lsdmgomodm 53053006 LogHMSTMEOOLM
Loo9bGHML (ICAO International Civil Aviation Organisation) gg3«96J30ss.

5QR0WMOM030  356MmbIYdMdoL 99999353905 9339 (393990 J399bgd0L
b9wolREGOOL 3MGOHMYSEH0395. MO0 153356dM 35653930, HMIgeo Lofyob 9@s3Dg
"bs 0gml OMbYdoL gMM3zbme Mmbgbg MgamwsEool ©shglgdsdo, sGol: o)
»30mG®  LORMIBo  MYPOLEMOE0s s B) 3ow™mEJdOL Lomobosm  IMIbowgds.
L5MBOEM FMIDoEYds 4rEoLbIMBL, MHMYMOF OMbOL M3gMOGHMMOL MYMEHOE
Uo30mbgddo dMIboYdsL, oby 59 dMIBsgdol F999a3MI39BHIbEE0L WoYYbol
d0Bbom  BHYLEBHOMYISL. OMBYOOL  godmygbgdols BodsMMEGIMH030 MYIPOMHJOOM
W0EIOHMd96  53LEGMOW0s, LOBMIBYIMO OO BdMOGHBIMO @S 93mbMBo3MEIS©
39630056900 Bb3s §3996900. BMYso Fomdm@agbols 3gddobmzol dmz0943560m o
06MH0BGobgmol 2016 (gl Foegdmen  L3sgmm  Bogogogool  3MMm39EMESL.  dob
dobg30m: COHMBOL JosMmM35 0l M6 PobbMEME309EIL, MM 5GOZ30L S SMVRIOL SO
3999496sL  LoggOHPby. ©OMbo  MbEs  WIRMHOBI3EIL  M3GMOGHMOOL  FoDMOE G
db939emdoL  smgdo  (BmymeE oo 500 IgBHemo 3mOObMbGIWMGmS© ©s 122
3960GH035)M5), 58 35b6doHg FmOL OMbOL godmygbgds bgdsIGMMwo Mbs
094l Bodmdosdm 5305300 boogab@GHmlb (CAA — Civil Aviation Autority) dogM; MMmbol
399mygbgds o6 Jgodwgds 9F0OME LI GIME 5RO GI0ID, ToLMOdMOZ0
05309940l 50 9gddo (009 1000 553056y dg@o G0l 9930gdoo) 150 dgEmby
Sbwmbl, OMbOL ,93@GM30wmEoL* Gggodom gOHgbs bgdolbdogH Tgbmdobs mvy
BoGMBL3MOGHM B3 gdoEsb 50 TgBHMbg sberml. ©sdz9d9w0s MHMBOoL6
RMGHMZ0EIM FOPINVJIS 500530560l 00095EH03035(300LM30L WS 9.9. O dMOEIBgMTo
139305 MO0 390 239MOE MOl F9Jdboo, Loog BMGBIdOLMZ0L ©3MdseIEO-
39D0M©Mo 3H9MHoGH™MOH0900s 80608bgdmwo (www.noflydrones.co.uk). [Milas at all,
2018]
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©@O™H9d0L 259myqbgdolisl doM0mMoEo 39BM39d0s: BOBOL boby®mdwogmds
5 06836 35:300L J9930900 FMfYmdoE™MdIdoL dgblogMgdolL dmEEemdol 39BM3s.
3009630ws©  bgardobsfigomdo  @OMmbgdol ¢dgBgbmdobmgzol  i3Ggbols
bobgMdewogmds 6598gbody (mmosb oglodmd 1 ULosmsdgs. sbgmo Log®mgbo
dmgmdomdols  3H300msd(gmds 56 0dwgzs Bodmogdsl, dmbs3gdgdo Mo
©@OMA0 0yl 25oGBoEo  Lobdgwgmm 0bgm®mBsgool 9983090  Lodwmowgdgdby.
530¢™a Imbs393900L Jomgds 530960l LM gdOL 8909y, P5AHgHO dmfymdomdol
d9bLlogM006 osfgmol gboom bgds. 8 89dmbg3z9g35d0 59MM A5TMUBsbmeEgdol
bsGobbo  Jgbsderms  IgblogMgdol  JgBOMMwo  JmEmEemdol  godm  ogml

d90306M9do.

139305¢M0 3OrMYMHTME0 MBOMbggEymeys

39MaM5x30mwo  (LOgOE0MO)  0bxMEmIszool  Fgutmm3zgdol  G9gdbozMeo
9fgmdowmdol  gob30msMmgdOL  356MOMGEIMESEO  Z0MMPYdS s  0bggfigds  od
0bxg3m®3o300lL 3353980l LsFMSEgdgd0.  gOH-gmmo LYo FOMPMTMWO
BOHMb3gygmgs ,,MMmbmdg30s“ (0by. Drone2map for ArcGis). LEobo®mwmwo
3900bxMMIs30mwo  LobGgdol  ©sdsGHdomo  3MMAGMTMEo  3md3mbgbEol
U539 qd00  Jglodergdgros  BgdoldogMo  MB3owm@Gm  Loxgmgbo  5356M53H06
900900 EIHOOEO FodMmbIBgdol 33905 S ol Lyxdz9w By d0dIMWwo
»2965396M 0" D030, 50T IOIMIMOOL 3053OHVI0 IMEYol, 39l oM YdEo
LodgobBMIowgdosbo  (3D)  ImEgeol s  FgOGOwgdol  ,xyMBoLE  domgds.
9B3OMAM5FME0 MBOYB3gYMRS LEHIBIOEHMWO ggMmobxrm®mdsgomwo Lolidgdgdol
366590 YBHMB3ggmGBoL 50X 050980 sFsEJOIOMO 3MB3MbgbE s, sd0EHMA
300900 dmbs3999d0 390dgds 306306 58myqbgdmero 0dbsls 3md3sbools ,, gl
bbgoolbgs dm@yendo (ArcGis Desktop, Arcgis Pro, ArcGis enterpise, ArcGis enterprice,
ArcGis Earth, ArcGis online, Portal for ArcGis) [Bakisikos, 2018].
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DRONE - MODERN AND AVAILABLE MEAN FOR REMOTE SAMPLING
Nika Karalashvili, Leri Gigineishvili
Abstract
The drone (unmanned aerial vehicle) belongs to the third generation of remote sensing.
Despite a few technical problems (flight duration, etc.), its use is growing both in the public
and in the private sector. Research shows that unmanned aerial vehicles have great development
potential. Therefore, it is necessary to carry out research of technology at the national level, so

that Georgia would be not only consumers, but also decisive technical problems.

JAPOH- COBPEMEHHOE U NIPUT'OAHOE CPEACTBO JIsA
JUCTAHIHUOHHOI'O 30HANPOBAHUA

Huxka Kapanamsuiam, Jlepu I'urunenmBuaimn

Pesrome
JlpoH (OecnuIOTHBIN JeTaTeNbHbIN anmnapar) NPUHAIIEKUT K TpeTed IMOKOJIEHUU
CPEACTB JIUCTAHLMOHHOIO 30HAMpoBaHUA. HecMOTps Ha paa TEeXHUYECKUX MpobiieM
(TPOJOIKUTENBHOCTH MOJIETa U JIP.), €r0 UCIOJIb30BaHHE BCE PACTET KAaK B FOCYIapCTBEHHOM,
TaK € B 4acTHOM cekTope. MccienoBaHue MoKa3bIBaeT, YTO Y OECIMIIOTHBIX JIETaTEeIbHBIX
anmnaparoB €CTh 0OJIBLION MOTEHIHA pa3BUTH. [103TOMY HY)KHO OCYIIIECTBUTh UCCIEI0BAaHUE
TEXHOJIOTMH Ha HAIMOHAJIBHOM ypOBHE, uTO Obl ['py3ust ObUTa HE TONBKO MOTPEOHUTENSAM, a

TAK¥XKC PCIIAOIHUM TCXHUYICCKUX HpO6JICM.
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YeT1pipex KaHAJIbHOE YCTPOMCTBO COOpPa aHAJIOT0OBOM

uHpopmanuu (4actsb 1)
3ayp Uutnaze, Urops I'etamBuian, Maka Krenrn,
Maua I'ororumiBuIn
(Cpy3uHCKUii TeXHMYeCKHIl yHUBepcuTeT, yJ. Kocrapa Ne77, 0175,

Townaucu, I'py3us)

Pe3tome: B cmamwve npedcmasneno ycmpoticmgo 01 cbopa amano2osou unHgopmayuu,
CO30aHHbIL U ONPOOUPOBAHHBIL 6 YYeOHO — HAYYHOU AAOOPAMOpUU 1eCOMEXHULECKO2O
oenapmamenma I'TY Ne506. /lannoe ycmpoticmeo npedHazHaueHo Ol ONpeOeneHHs CUL
pe3anus u Kpymsuyux MOMEHmMO8 npu 0Opabomke paziuyHblX Mamepuanos. Ycmpoiucmeo
n00BOJIAIeNm C NPUEMIEMOL MOYHOCMbIO PE2UCMPUPO8AmMd U 3anomMurams 00 50 3amepos cu
pe3zanus ¢ unmepganramu om 1 0o 400 mc.

Kirouesble cjioBa: CHitbl pe3anus, IpoIece MUJICHHS, THTEPBAJI BPEMCHH, PSKUMBI PE3aHUs,

YCTPOMCTBO PETUCTPALIUU.

Beenenne

IIpu wuccnegoBaHuuM cua  pe3aHuss oOOpaOOTKM PAa3IMYHBIX KOMIO3UIIMOHHBIX
MaTepuaJioB HEOOXOIUMO HMETh YETHIPEX KaHalbHOE YCTPOMCTBO cOOpa aHajIoroBOM
uHpopmanuu. B yueGHO-Hay4HOI 1abopaTtopuu jJecoTexHuueckoro aenapramenta I'TY Obut
co3/laH NpuOOp, CHHXPOHHOrO cOOpa aHAJOrOBBIX CHUTHANOB, C 33aJaHHBIM HMHTEPBAJIOM
BPEMEHHM C BO3MOXXHOCTBIO IMPOCMOTPS 3allOMHEHHBIX 3HAYEHMH Ha CEMH — CErMEHTHOM
JUCILIEe.

BxoaHoe HanpskeHHe Kak0To KaHaja ot — 2,56 1o 2,55 BonbT ¢ norpentHoctbo 0,05
BoJIbT. KonnuecTBo BBIOOPOK ycTaHaBiMBaeTcsl mosb3oBatesnieM oT 1 go 50. MHTepBamsl

BpeMeHH Mexay BbiOopkamu oT 1 mc 10 400 Mmc.

OcHOBHOE YacTh
YcerpolicTBO MOCTpoeHO Ha MUKpOKOHTposiepe AVR Atmega 16 u umeer crnenyromue
XapaKTEPUCTHUKHU:

AVR RISC — apxuTekTypa BEICOKOH MPOU3BOAUTENLHOCTH M MAJIOTO MOTPEOICHHUS;
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e cucrema KomaHx coaepxkur 130 UMHCTpyKUuMH, OONBIIMHCTBO KOTOPBIX
BBIIIOJIHSIETCS 33 OJIMH MAIUIMHHBIN [IUKJT;

e cnuHbIi 16-pa3psHbli GopMaT KOMaHT,

e mpousBOaUTENBHOCTH 16 MIPS Ha wactore 16 Mr;

® HaJMyue alnapaTHOrO0 YMHOXUTEIS;

e 16 Ko6aiir Flash TI3Y mnporpamm ¢ Bo3MokHOCTBIO g0 1000 mmKIOB
CTUpPAHUSI/3aIHCH,

e 512 Gaiitr DCIII3Y (EEROM) nmanubIX, ¢ BO3MOXHOCTHIO 10 1000 1uKIOB
CTUPAHUSI/3aITHCH,

e 1 Koaiit onepatuBHoii namsiti (SRAM);

e B03MOXHOCTh IPOrPaMMHUPOBHHUS HEMOCPEACTBEHHO B LIEJIEBOM CHUCTEME 4Yepes
nocnenoBarenbablie HHTEpdericel SPI u JTAG;

e Bo3MOXHOCTH cCamMOIIpOrpaMMHUPOBaHMS;

e Bo3MOXHOCTP BHYTPUCXEMHOW OTJIAAKU B COOTBETCTBHHM cO cTaHmaptom |EE
E1149.1 (JTAG);

e Paznuunblie cnocoObl CHHXpPOHU3ALMU: BCTpoeHHbIH RC-reHepaTtop ¢ BHyTpeHHel
u BHemHeW 3anmatomieit RC-memoukol WM ¢ BHENIHUM — PE30HATOPOM
(Tpe30KepaMUUECKUM MU KBapLEBbIM); BHEITHUI CUTHAJI CHHXPOHHU3AIHH;

e 6 pexumoB moHmwkeHHoro sHepromnotpedienus (IDLE, ADC Noise Reduction,
Power-save, Power-down, Standby u Extended Standby);

e JlerexTop cHKeHHs HanpshkeHus nutanus (BOD);

e [IporpamMHOe CHH)KEHHE YaCTOThI TAKTOBOI'O T'€HEPATOPa;

e 2] MCTOYHUK NMpepbIBAaHUN (BHYTPEHHHMX M BHEIIHUX );

e MHOroypoBHeBasi CHCTEMA IIPEPBIBAHUN, IOJIEPIKKA OUEpEIN IIPEPBIBAHMI;

e B03MOXHOCTh 3aIUTBl OT HECAHKIIMOHHMPOBAHHOTO YTEHHUA U MOJIUPHKAIMU
MaMATH MPOTPaMM U JAHHBIX;

e 3arpy304HbIi CEKTOp C HE3aBUCUMBIMU OUTaMHM 3aIIUTHI,

e B03MOXHOCTB UT€HHS IAMATH POTPaMM BO BPEMS €€ 3allHCH;

e JIBa 8-pa3psaHbIX TaliMepa/cyeTurKa ¢ MPeIBAPUTENBHBIM JEIUTEIEM YacTOThl U
PEKMMOM CpaBHEHUS;

e 16-pa3psimHbIi TaliMepa/CYETYMK C TIPEABAPUTEIHHBIM JEIIUTENIEM YacTOTHI,

PCKUMOM CpaBHCHUSA U PCIKUMOM BHCIIHCTO CO6LITI/I$I;
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e Cropoxesoii Taiimep WDT,;

e UYerblpe KaHaa reHEPaLUU BbIXOIHBIX CUTHAJIOB;

e AHaJOroBbIi KOMIIapaTop;

o 8-xanampnbli 10-paspsgubriii ALIl kak ¢ HECHMMETPHYHBIMH, TaK M C

g depeHIMaTEHBIME BBIXOJaMU;

e [lomHOAYIIIEKCHBII YHUBEPCAIbHBIN CUHXPOHHBII/aCUHXPOHHBIN

npuemornepenatynk USART;

e [locnenoBarenbHblii cuHXpOHHBIA uHTEepdeiic SPIl, mcnonp3yemsrii Takxe s

nporpamupoBanus Flash-nmamstu nporpamm;

e [locnenosarensHblil AByXMpoBoAHbIN HHTEpQeiic TWI (ananorl2C);

e 32 mporpamupyemMble JMHHUU BBOJa/BbiBoAa ¢ ypoBHsAMHM TTJI; Ha 3TM nuHUM

BBIBEJICHA TAKXKe MOJACPIKKA epu(epritHbIX GyHKINHI;

e Hampsenus nuranus 2.7...5. B.

B ctpykTypy koHTpOosuiepa Bxoaut y3en ADC, KOTOpbIi HCTIONIb3YeTCS TSl U3MEPEHUs
HaNpsDKEHUsT BXOJHBIX YEThIPEX KaHAJOB, MPEIBApPUTENbHO MPOIIEAMUX uYepe3 OydepHble
yeunurenu. I[lo curHaity crapT Npou3BOAMTCS CHHXPOHHAs OTHH(POBKA YETHIPEX BXOJHBIX
aHAJIOTOBBIX CHUTHAJIOB W 3arloMHHaHWE B sHeproHezaBucumoi mamsatu (EPROM). Yepes
3a/laHHOE 3HAayaHHe WHTEepBaja BPEMEHH, MPOU3BOJUTCS CIEAYIOLIee M3MEPEHHUS UeThIpeX
BXOJIHBIX AaHAJOrOBBIX CHTHAJIOB C IOCIEAYIOUIMM 3arnoMuHaHueM B namsatu. IIponecc
U3MEPEHUsl TOBTOPSIETCS N0 JOCTMXKEHHUs 3aJaHHOro KojuuecTBa BbIOOpok. IIpormecc
M3MEPEHUS] CUTHATIM3UPYET 3€JICHBIN CBETOUO/I, a HaYaJl0 U KOHELl U3MEPEHUs OMOBEIIAeTCs
3BYKOBBIM CUTHAJIOM.

Jlis mpocMoTpa M3MEPEHHBIX 3HAYEHUH HYKHO C MOMOIIBI0 KHOMOK “up”, “down”,
“right’BpIOpaTh cTapiInii MHAUKATOp “KaHan (BHIOPAHHBIM MHAMKATOP OTMEYAETCS TOUKOIN).
Kunonkamu “up”, “down” BbIOparh HYHBIM KaHan. Knonkoil “right” mnepeBectn Ha
UHAMKATOPBl ‘“‘HOMepa H3MepeHHus’, W KHomkamu “up”, “down” MOXHO HpOCMaTpbIBaTh
U3MEpEeHHbIE 3HAUEHUs, 0TOOpakaeMble B MHIUKATOpax ‘‘3HaueHue” .

YCTpolCTBO TO3BOJIAET IPOCMATpUBaTh TEKYIIME 3HAUYEHUs HANpSHKEHUM Ha
KaHajax,4To MO3BOJIET NMPOU3BOJUT HACTPOWKY ycTpoicTBa. [[nst aToro kHomkamu “up”,
“down”, “right” Heo6Xx0oaMMO BHIOpATh CTAPIINK HHIUKATOP “KaHa!”, a lajee KHOMKaMu “up”,

“down’ BBIOpaTh HYXHBIH KaHal 4YTOOBI 3aropesicsi 3eJeHbId CBETOAMOJ] W HHIUKATOPHI
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“HomMepa W3MepeHHUs TOKa3blBaIM CUTHATypy “—. Ha wmHaukaropax ‘‘3HadaHue” OyneT
IIOKA3aHO TEKYIIee HallpsHKEHHUE TEKYILEro KaHama.

Co crapuiero paspsiga UHAUKATOP ,,KaHA" KHOMKaMu “up”, “down” MOKHO BBIOpAThH
YCTaHOBKM: KOJIMYECTBO BHIOOPOK M MHTEpPBaJ BpeMeHU Mexay BbeliOopkamu. [lpu
HEOOXOAMMOCTH MOXHO M3MEHUTh WUX KHOmKamu “up”’, “down”, “right”. Knomkoii ,,store’’
MO’KHO COXPaHUTh HOBOE 3HaYaHHUE COOTBETCTBYIOIIETO I1apamMeTpa.

Kaxxaplii ©3MEepUTEIbHBINA KaHAJI IOCTPOEH HA JABYX ONEPALMOHHBIX YCHJINTENSX, IS
coryacoBanus ¢ BxojgoM ALl kontposuiepa. IC2B, IC2D — kanan 1, 1C2C, IC2A — kanan 2,
IC1B, IC4B — kanan 3, IC5B, IC7B — kanan 4. C BbIX0Ja KOHTpOJUIEpa Ha OMEpallMOHHbIE
yerwmutesm IC9C u 1C10C nomaetcst onopHoe HanpshKeHHe 2,56 BOJIBT, KOTOPOE JSIUTCS Ha
nBa (1,28 BonbT) co3gaer CMEIIEHHWE Ha IOJOBHHY Juana3oHa BXOJHOTO HM3MEPSIEMOIo
Hanpsbkenuss AL xonTponepa (2,56 BoabT — nuamnazon u3mepsiemoro ALl koHTposiepa).
Orto HamnpspkeHue 1,28 BonbT cooTBeTcTBYET () BOJBT BXOJHOMY, HHIKE €TI0 COOTBETCTBYET
OTpULIATENIPHOMY JUana3oHy, BbIIIE MOJIOKUTENbHOMY Auana3oHy. C mukpocxemsl IC10C
HanpspbkeHue cMenieHust nocrynaer Ha ADCO — kanan ALII pist mporpaMMHO# HacTpoiiku
Hyi1s1. Cam ALIIT npencraBnser coboit mpeoOpa3oBaTellb NOCIEJ0BATEIBHOTO NPUOIMKEHHS ¢
YCTPOMCTBOM BBIOOPKH—XpaHEHUS U (DUKCHPOBAHHBIM YHUCIOM TaKTOB MpPeoOpa3OBaHUs,
paBubiM 13 (unmu 14 g nuddepeHnmanbHOro BXOoJa; NEpBOe IpeoOpa3oBaHUE MOCIE
BKJIIOUeHUs: notpedyer 25 taktoB s uHunuManusaumuu  ALlIl). TakroBas uacrora
(dopMHpyeTCcsi ¢ TOMOIIBIO CIEHUAIBHOTO MPEIEIUTENs] TAaKTOBOM 4YacTOTHI KOHTpOJIEpA.
Pazpemaromas cnoco6Hocts AIIl B koHTposnepe — 10 IBOMUYHBIX pa3psnoB. AOCONIOTHas
MOTPENIHOCTh MPE0OPa30BaHUS HE IPEBBIIIAET T2 MIIAAIINX Pa3psIOB.

N3MepeHune KaxxJa0ro KaHajia Ipou3BOIUTCS TU(GGEPEHINATBHO T.€. MEXKIY KaHAJIOM
ADCO u COOTBETCTBYIOIIMM KaHAJIOM. BbIOOpKa W3MEpeHHsI — 3TO IOCJIEA0BATEIIbHOE
M3MEpEeHHEe YEThIPEX KaHaJIOB JIPYT 3a Apyrom. Mi3mepeHHble 3Ha4eHUsI TOcIie IpeoOpa3oBaHus
COXPAHSIOTCS B SHEPrOHE3aBUCUMOI MaMATH Ui JalbHelei o6padotku. Bpems namepenus
KaHaja U COXpaHEHMsI B MaMATH — 64 MUKPOCEKYH/IbI.

WUuTepBanel  MeXIy  BBIOOpDKaMH  OTMEpPUBAIOTCS ~ BHYTPEHHHM  TaliMepoM
MUKpOKOHTpoJiepa. B, Atmega’” 16 wucnons3yiorcss 8 u 16-TM OWTHBIE CUETYHKH.
[Tepenonnenne 8 OUTHOrO CUETYMKA HACTYHAET MPH JTOCTUXKEHUU 255 urepauuid, 16 6GutHOrO
— NpH AoCTHXeHuH 65535 wurepanuii. J{i1s u3MepeHus: BpeMeHU BBIOOPOK NMpUMEHEH 16-Th
OUTHBIN TaliMep, HACTPOEHHBIN Ha npepbiBaHue. [1o ucTeueHnto 3aJaHHOTO BpEeMEHU TaiiMep

BBI3BIBACT MIPEPBIBAHUEC U ITPONU3BOAUTCA CICAYIHOIIAA BI)I60pKa AHaJIOI'OBBIX CUT'HAJIOB.
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Puc. 1. Cxema uemsvipex KanaaibHo2o ycmpoiicmea coopa ananozoeoi ungpopmayuu.

[Iporiecc mpoaomkaeTcss TOKa HE HWCYEPIaeTcsl 3aJaHHOE KOJHYECTBO BBIOOPOK.

YacroTa TaKTUPOBAHUS TaliMepa 3aBUCUT OT YaCTOThI F€HepaTropa TakTa MHUKPOKOHTPOJEpA,
KoTopast HacTpoeHa Ha 8 MHz.
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3akioueHue
TakuM 00pa3oM TPEICTABICHHOE YCTPOMCTBO cOOpa aHAIIOTOBOW WH(MOpMAIUU HE
MMEEeT aHAJIOrOB KaK B y4eOHOH Tak W HaydyHOU cepe. Mcnonp30BaHuE TAaHHOTO YCTPOMCTBA
BO3MOYKHO ISl PETUCTPALlUM COCTABJISIONIMX CHJI PE3aHUsl U KPYTAIIMX MOMEHTOB IpHU
BBICOKOCKOPOCTHBIX ~IpolleccaX NWICHHS | (pe3epoBaHUU PA3TUYHBIX MaTCpPUATIOB.
Y CTpolCTBO MO3BOMISET C BBICOKOM TOYHOCTBIO PEFUCTPUPOBATH U 3aIIOMUHATH COCTABJISIOLIUE
CHUJIbI pE3aHUs U KPYTALIHNE MOMEHTHI.
Jluteparypa

. 3. Hutumze. ,,2¢hexTuBHBIC METOIBI 00pa0OTKH IpeBecHHBIX MaTepuanos", Toumucu, 2006 T;
. 3. Yutunze, U. lemamBunu - ,,YcTpoicTBO 3amepa cocTtaBisiomux cuil pesanus’, A. C.
Ne149055;

. 3. Yutunze, W. I'enamBuiu - ,, Y cTpoiiCTBO 3aMepa OTKIOHEHUSI TMCKOBBIX U JICHTOYHBIX TTHI'".

A. C. Ne422584.
365¢0My096H0 068MMGT>300L oMm™3gdoL 4-5Hb0sbO IMfymdowrmds

Bom Bo@0dg, 03m® 3958300, 3535 0gb@GH0, 3505 3mamE0dz0amo
M9bomdy
LGoG0sdo  Homdmagbowos  9BsMma0Mmo 0bRm®mAs300L  ©IM™M3900L  4-
5Obosbo  mfymdowmds,  ©odBoIdMEos s 33OMBOMGIMos  Ne506
©935M35396BH0L  LoBYgm-39gdbo3meo Loz m-BsdgEbogHm  WsdMOSEMM0sT0.
©90M50b0dbmo  Jmfgmdogrmds  3sdmoygbgds  FMHol  dogrgdol s  daMgbogo
93963900l oLbEIbs Lbgoolbgs Bslivegdol sd,)8s3900L OMUL, S5xMgm3Y
9mfymd0mdsl dgmdeos 256339790 LOBMLBEO® FOOL dsergdol 50 sbsmzseol
930LGHM0MYOS S TobLMZMYdS 1-sb 400 ) M™OL 0bEHYMHZsEOm.
4-CHANNEL DEVICE FOR ACCUMULATION OF ANALOGUE INFORMATION
Zaur Chitidze, Igor Gelashvili, Maka Zgenti, Maia Gogotishvili
Abstract
In the article is presented the 4-channek device for accumulation of analogue
information that is manufactured and proved in forestry-technical educational-researcher
laboratory of Department Ne 506. The above mentioned device is applied for determination of
cutting forces and bending moments at processing of various materials, as well as device is
capable to register with certain accuracy of cutting forces readings and store it with time interval

in range of from 1 up to 400 ms.
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356393060 1530909070900 3563000569935
05BMgdbY

05056 30¢0539, 05 bsG0IZ0¢0, 509303 30M53MLOs6O
(Lagsnzgemls Ggdbozmmo MbogzgmLoLEIAGO, 3. 3MLEZL J. Ne77, 0175,
3000, BgoMmNzgEm)

690w bHshosdo 3odmpgdaicros d936096980b d9bgorrergdgdo 3563000569850
A2996960L  85B®980L  dgbsbgd.  sbodbriemos,  Hmd 025658906 ™39 9326000300
3000389800  APs@OGoIr @5 8563000009850  BsY®9BYy  OsM3990630b
obl®896(990L  3osBbos 0530U98:9698980. S7696(90 JOHODS@I@® 8390098290
00s%g, mmd b98obdogto Hodolb  8sbGgdolsmz0l  dbodz69¢crmz5605 80 bbglob
20229606985 3070969 by.

1533960m  Lo@yggdo: 93mbmdols, 99bgxdgbGHo, 090393060,  gobgzomsMmgd o
0596900, 2563000509050 d5BMYdO.

dgLogoeo

3963005609d5000  dsBOYdO 399039358 99ygbgdl 339  9OLYdMEO
05639¢0bg o 330093980l 3g0MEME0Q090L 5 dMOMbM3ZL 2obdgmMgdoom od
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OCOBEHHOCTHU MAPKETUHI'A HA PA3BUBAIOLIUXCSA PBIHKAX
Tamap Kunanse, Usa Xaprumsuin, Apesuk Kupakocsin
Pesrome
B cratbe MNpEACTAaBJICHBI HAYYHBIC B3IJIAAbI Ha PBIHKKA PAa3BUBAIONIUXCA CTpaH.
OTMG‘-IaeTCSI, 4TO B YCJIOBHAX COBpCMeHHOi/JI 9KOHOMHKHU MAPKCTUHI'OBBIC MHCTPYMCHTLI Ha
TPpaAUIIMOHHBIX W PAa3BHBAIOIIUXCS PbIHKAX HMCHOT CBOH ocobenHocT. OCHOBHOE BHHUMAaHHE
yaeisereda TOMy, 4YTO JIA JI000ro THIA pbIHKAa Ba>XHO (I)OKYCI/IpOBaHI/Ie Ous3Heca Ha

norpedurerne.

FEATURES OF MARKETING IN DEVELOPING MARKETS
Tamar Kiladze, lya Khartishvili, Arevik Kirakosyan
Abstract
In the article are presented views on the markets of developing countries. It is mentioned that
in conditions of modern economy, marketing tools in traditional and developing markets have
their own characteristics. The emphasis is on the fact that for any type of market, it is important

to focus the business on the consumer.
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bsgG900 o ®eaerl 05950m8L  goslobsgdo.  bdsdosdo  obmbograyemo s
39565¢n0Y9829¢m0s  Abeagemocal bb3soslbbzs 43996980L bsgssbsbscom  Lolihgdgdo.
333909829005 @31i3365, 8 Lsgs®ozgcrml  bsgssbsbsom bolbidgds 96or-gkoo
089¢ns(2)cm0s Abeageromdo, dsg®sd 93608035 Gs0bi s®3bslr®39cmo (999398000
obO©Yds, Gobo  byerolbdgddergero  bsdsbGm  0bRGsLAGANHIDs, 3036960
93600035,  Rrems@©-bs30900Hm  boligdol s  bsGgwymbger  bsdstor¢rosbmdol
de2fgbm0g 90¢2855.

1533969m Lo@GY3900: 130bMT03s, oslEHYdO, JE0s60 oS 3OMEYIE0.

d9Lsg5¢mo
AMREoMmb M350 J399sbs  (300EMBL, 530 OPHOML BOPsGOdIL
396300560900 93mbmdozol dJmbg J3gybgdol Moal 9wgem®gL. LOWIMOBdOLYSE
509308 O™ 30 J39460L 93mbMmBozMMHo BOOL 3Hgd3Bgs WIMI0WYINMO.
0905609000  dsOHOgdm 03 J399690L, OMIWIOLs3 b3 93  dMbgdIMO30
M9LwOLYdO. dMBgOMHO30 MYLYOLYIO® VIMDd J399bgdl, 0ds39 doBbol dobswfgzs,
9600836903560 H98mMHTO0L 4536900 LF0MHIdsm, HMIWgdoa MmO096EGH0MIOME0s
00BbgLASMGIML GodxMIGJLYOIDY - LHTIMMNEGOMHOZ0 F5MGIML BZ9HoLS s Tg@o

9306M3039600 530Lw9Rw 0L Fgmegz35Hg05BY.
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Lo9MMSTMOHOLM Lo MEM BMbol 2018 {erob God@™mdMH03 Imbozgdgdls s
2019 ool 36:mabmbbg oyhbmdom, gobzobowsg 2018-2019 {iergddo y39wsby
95050 93mbm303Mmo BMEOolL dJmbg 3  J3994obsl. sLB0Tbs305, BT Fo®owo
930bmdogmmo  BOEOL  dowfgzsdo  36083bgerm3zsb MMl 9.5 LodsBoLm
9MBsMmgMdS3 5350MdL, 9699 MY 39996530 MROM 0MEos Foewo BMHOL
9000935  (299mmygbadgero  MHgbOlgdols s 30 93mbmdozol gsdm), 30MY
9000@M J399965d0. LodoMmzgem LsdMswm 93mbmdozmMo BGOOL GHgddom (2.6%)
bog39B™M gmbool o3¢ 190 J399sbsl dmGol 105-9 S0l 035390©s, brerm
Abmpomb 151 96305609050  §399obsls  mEol  94-9  sEowHy ogm. 50
dbc03g, Lodomm3z9wmb Lsm3909LMm 3mBoEos 2007 (gl 3Jmbos - bmywomdo d9-9
5Q0R000.

doM0m50 bsfjoeo

9326m30376M0 Dol Jobgz00 AbmBEomdo 30639 5ER0WDHYs 53960030l
3996000900 9Go¢gdo. 2018 ficwols dmbs3gdgdoo dolo dmbsbengmds Fgs9bl
327,167,434 doomb 353L. dmneosbo dos 3Omowyd@o (093) $18.581 @Mowombo,
bowm 9o by Inbsbegbg $57,294.8 899600909900 8E0GHI00 BOGMMMBOLS ©o
dmbobergmdol bLoEool dobgz0m AmaBEoml 30M39e s0 Lobgwdfogml Jmmob
dgob. 5dd oomgdols g39Qd Lsbols LolmBEM-b53gMOMbgm Qo
BodMgf30wm 362009309l SHo6BmgdL. N dbmgzmomdo 43909
39¢0 Lodobo, LMoy, 3mB0PMEO, BMOMbIWO, 53530, 4390 S Logmbeolbs mv
53606390l bea®Eo 0fs@dmgds. 5d3-0o dm03m3z90s Mm0mJdol yzgms ol dmbgdcmoz0
MgLMOLO, M3  9MYEOWYOIE0s  MobsFIMH™MZg  LoBMYPSEMGIOLIMZ0L. 5 085Dy
393 J35656d0Mb, L30EgbAL, MOBITOML, oML, BMLRSEHJIBS O ZMROMPL dMmo3Mm39
096, 3000609 GMIgodg Bbgs 43999bsdo. seolizs @s Tgduozol gmE@ol dodgdsdg
3353900 9399565l om0l 0B MBEOHWE39YgmRL BogmMdOMS s ¥9690MH030
506M0m.  539003Mwos  bmxgmoml  bsdo Moo  3md3sbos:  ,x9bgMo

8https://ka.wikipedia.org/wiki/%E1%83%90%E1%83%9B%E 1%83%94%E 1%83%A0%E1%83%98%E1%83%99%
E1%83%98%E1%83%Al_%E1%83%A8%E1%83%94%E 1%83%94%E1%83%A0%E1%83%97%E1%83%94%E

1%83%91%E1%83%A3%E1%83%9A%E1%83%98_%E1%83%A8%E1%83%A2%E1%83%90%E1%83%A2%EL
%83%94%E1%83%91%E1%83%98
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https://ka.wikipedia.org/wiki/%E1%83%9E%E1%83%A0%E1%83%9D%E1%83%93%E1%83%A3%E1%83%A5%E1%83%AA%E1%83%98%E1%83%90
https://ka.wikipedia.org/wiki/%E1%83%A1%E1%83%98%E1%83%9B%E1%83%98%E1%83%9C%E1%83%93%E1%83%98
https://ka.wikipedia.org/wiki/%E1%83%A1%E1%83%9D%E1%83%98%E1%83%90
https://ka.wikipedia.org/wiki/%E1%83%9E%E1%83%9D%E1%83%9B%E1%83%98%E1%83%93%E1%83%9D%E1%83%A0%E1%83%98
https://ka.wikipedia.org/wiki/%E1%83%A4%E1%83%9D%E1%83%A0%E1%83%97%E1%83%9D%E1%83%AE%E1%83%90%E1%83%9A%E1%83%98
https://ka.wikipedia.org/wiki/%E1%83%90%E1%83%A2%E1%83%90%E1%83%9B%E1%83%98
https://ka.wikipedia.org/wiki/%E1%83%A7%E1%83%95%E1%83%94%E1%83%9A%E1%83%98
https://ka.wikipedia.org/wiki/%E1%83%AE%E1%83%9D%E1%83%A0%E1%83%AA%E1%83%98
https://ka.wikipedia.org/wiki/%E1%83%A5%E1%83%95%E1%83%90%E1%83%9C%E1%83%90%E1%83%AE%E1%83%A8%E1%83%98%E1%83%A0%E1%83%98
https://ka.wikipedia.org/wiki/%E1%83%A1%E1%83%9E%E1%83%98%E1%83%9A%E1%83%94%E1%83%9C%E1%83%AB%E1%83%98
https://ka.wikipedia.org/wiki/%E1%83%97%E1%83%90%E1%83%91%E1%83%90%E1%83%A8%E1%83%98%E1%83%A0%E1%83%98
https://ka.wikipedia.org/wiki/%E1%83%9B%E1%83%90%E1%83%A0%E1%83%98%E1%83%9A%E1%83%98
https://ka.wikipedia.org/w/index.php?title=%E1%83%A4%E1%83%9D%E1%83%A1%E1%83%A4%E1%83%90%E1%83%A2%E1%83%90&action=edit&redlink=1
https://ka.wikipedia.org/wiki/%E1%83%92%E1%83%9D%E1%83%92%E1%83%98%E1%83%A0%E1%83%93%E1%83%98
https://ka.wikipedia.org/wiki/%E1%83%90%E1%83%9A%E1%83%90%E1%83%A1%E1%83%99%E1%83%90
https://ka.wikipedia.org/wiki/%E1%83%9B%E1%83%94%E1%83%A5%E1%83%A1%E1%83%98%E1%83%99%E1%83%98%E1%83%A1_%E1%83%A7%E1%83%A3%E1%83%A0%E1%83%94
https://ka.wikipedia.org/wiki/%E1%83%9C%E1%83%90%E1%83%95%E1%83%97%E1%83%9D%E1%83%91%E1%83%98
https://ka.wikipedia.org/wiki/%E1%83%91%E1%83%A3%E1%83%9C%E1%83%94%E1%83%91%E1%83%A0%E1%83%98%E1%83%95%E1%83%98_%E1%83%90%E1%83%98%E1%83%A0%E1%83%98
https://ka.wikipedia.org/wiki/%E1%83%91%E1%83%A3%E1%83%9C%E1%83%94%E1%83%91%E1%83%A0%E1%83%98%E1%83%95%E1%83%98_%E1%83%90%E1%83%98%E1%83%A0%E1%83%98
https://ka.wikipedia.org/wiki/%E1%83%AF%E1%83%94%E1%83%9C%E1%83%94%E1%83%A0%E1%83%90%E1%83%9A_%E1%83%9B%E1%83%9D%E1%83%A2%E1%83%9D%E1%83%A0%E1%83%A1%E1%83%98
https://ka.wikipedia.org/wiki/%E1%83%90%E1%83%9B%E1%83%94%E1%83%A0%E1%83%98%E1%83%99%E1%83%98%E1%83%A1_%E1%83%A8%E1%83%94%E1%83%94%E1%83%A0%E1%83%97%E1%83%94%E1%83%91%E1%83%A3%E1%83%9A%E1%83%98_%E1%83%A8%E1%83%A2%E1%83%90%E1%83%A2%E1%83%94%E1%83%91%E1%83%98
https://ka.wikipedia.org/wiki/%E1%83%90%E1%83%9B%E1%83%94%E1%83%A0%E1%83%98%E1%83%99%E1%83%98%E1%83%A1_%E1%83%A8%E1%83%94%E1%83%94%E1%83%A0%E1%83%97%E1%83%94%E1%83%91%E1%83%A3%E1%83%9A%E1%83%98_%E1%83%A8%E1%83%A2%E1%83%90%E1%83%A2%E1%83%94%E1%83%91%E1%83%98
https://ka.wikipedia.org/wiki/%E1%83%90%E1%83%9B%E1%83%94%E1%83%A0%E1%83%98%E1%83%99%E1%83%98%E1%83%A1_%E1%83%A8%E1%83%94%E1%83%94%E1%83%A0%E1%83%97%E1%83%94%E1%83%91%E1%83%A3%E1%83%9A%E1%83%98_%E1%83%A8%E1%83%A2%E1%83%90%E1%83%A2%E1%83%94%E1%83%91%E1%83%98
https://ka.wikipedia.org/wiki/%E1%83%90%E1%83%9B%E1%83%94%E1%83%A0%E1%83%98%E1%83%99%E1%83%98%E1%83%A1_%E1%83%A8%E1%83%94%E1%83%94%E1%83%A0%E1%83%97%E1%83%94%E1%83%91%E1%83%A3%E1%83%9A%E1%83%98_%E1%83%A8%E1%83%A2%E1%83%90%E1%83%A2%E1%83%94%E1%83%91%E1%83%98
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dGHMOLO®, ,83MOEO* (1L593EMIMBOEM) S ,9JuMbO* (65300MBdIMIZMZxdYE0). 399obs
3§o6Imgdl IM9H390Mmdol dzge, 2563005090, J08oE S LORJOJOM IGMRIOMNID
5393006907 3M535wbs0M  3OMEMI30sL, MMIEs IMYH39wmdol olgo  sboew
Mq0d03 WOEGOHYMBU, MMYMOHIO0(355 993GHO™b03o, 36OHMyM53ME0
MBOHM6390gMmRs 5 BoMBHYIbMEM0s. 98 ©IMRdTo  093G0 9603369 m3zs60
390Mmmbgds  5d83-ol  3MLIMLMYOO O 939330l FMYHZIWMBdOL Q9630 MGOOL
3909250 dmbs. 593 - 1306039090 93mbMT03MMO s BodbgO™ Lobgedfogms. oyo
9000005 396906030 @S Fobgeoo  MglmOLgdoo: J35Bsbdomo, L3owgbdo,
AY309, 30w0d9bo, BMLRSGHIJO0, M6, derdlo@gdo, mdhm, 30bs, 390 Ebarolfyseo,
60390, 39063bw0, 3mWaMd0, MM, Bsgm0, dmbIdM030 S060, Lydgbo bg-Eyg.

35¢3s: 033 mosmo (USD); ghmgbmmo 36Omonmddo: 14.657 dwhHo $,
960M3030 9MOM36mEo 3OH:MmEJEoL dmEMwmdom 1-9¢ 50w HYs bMmzEwomdo;
9JU3mOE0: M30mIROO653900, 93BHMIMBOEGdO0, J0d0353gd0, J35656F0M0, LL53s6Jsbm
3mfymdoMmd9d0, 653mMdO, LodobEO, beMdIWO; doMxg®o: 18.558 BHGMowombo$.

936m303960 BEOOL dobgzom Abmgeomdo Igmeg 50w Hgs Pobgmo. 2018
Dol dmbs39999000 Bolo  dmLobegmds Jgoqbl 1,339,724,852 doromb 353UL.
300560 dos 3Om©wyd@o (3d3) $11.316 GHGowombo, bawm gohom Lvyer Imnbobegby
$7,518.

0693030 MgLIOLYdO: J3565bd0M0, G3060L dosbo, Bogmmdo, dmbgdcmoz0
5060, 3903bobfyoo, 35, 3MmRMsdo, dsbs6do, JmerodEgbo, 3s650mdo,
sedobo, 3Hygz30s, MMM, MEsbo, Jmxzwomdo Moo 30OMIbgMYGEH03MWO
M9LmOLYd0. MHIWOgROL O  FINWMPOIMHO 5390 gdol  FMOZOBIOHM369ds o
530090990905 36083690 M396  29309bsls  bgbL  LolaGYGdIM  Foswobgmerol
LodoMg Y.

59 803m3905 0mJdol yzges Lobob LolisGygdem foswobgrmo (110 Lobgmds):
30RMI0L, Jowol, LbrMTol, MYDool, GHoGsbol, Fsgabgbodol dscosgom Bobgmo
306390 J399456ss dbmxzeromdo.
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https://ka.wikipedia.org/wiki/%E1%83%AF%E1%83%94%E1%83%9C%E1%83%94%E1%83%A0%E1%83%90%E1%83%9A_%E1%83%9B%E1%83%9D%E1%83%A2%E1%83%9D%E1%83%A0%E1%83%A1%E1%83%98
https://ka.wikipedia.org/wiki/%E1%83%A4%E1%83%9D%E1%83%A0%E1%83%93%E1%83%98
https://ka.wikipedia.org/w/index.php?title=%E1%83%94%E1%83%A5%E1%83%A1%E1%83%9D%E1%83%9C%E1%83%98&action=edit&redlink=1
https://ka.wikipedia.org/wiki/%E1%83%94%E1%83%9A%E1%83%94%E1%83%A5%E1%83%A2%E1%83%A0%E1%83%9D%E1%83%9C%E1%83%98%E1%83%99%E1%83%90
https://ka.wikipedia.org/wiki/%E1%83%91%E1%83%98%E1%83%9D%E1%83%A2%E1%83%94%E1%83%A5%E1%83%9C%E1%83%9D%E1%83%9A%E1%83%9D%E1%83%92%E1%83%98%E1%83%90
https://ka.wikipedia.org/wiki/%E1%83%90%E1%83%A8%E1%83%A8_%E1%83%93%E1%83%9D%E1%83%9A%E1%83%90%E1%83%A0%E1%83%98
https://ka.wikipedia.org/wiki/%E1%83%A0%E1%83%94%E1%83%9A%E1%83%98%E1%83%94%E1%83%A4%E1%83%98
https://ka.wikipedia.org/wiki/%E1%83%92%E1%83%94%E1%83%9D%E1%83%9A%E1%83%9D%E1%83%92%E1%83%98%E1%83%90
https://ka.wikipedia.org/wiki/%E1%83%95%E1%83%9D%E1%83%9A%E1%83%A4%E1%83%A0%E1%83%90%E1%83%9B%E1%83%98
https://ka.wikipedia.org/wiki/%E1%83%99%E1%83%90%E1%83%9A%E1%83%90
https://ka.wikipedia.org/wiki/%E1%83%A1%E1%83%A3%E1%83%A0%E1%83%9B%E1%83%90
https://ka.wikipedia.org/wiki/%E1%83%97%E1%83%A3%E1%83%97%E1%83%98%E1%83%90
https://ka.wikipedia.org/wiki/%E1%83%A2%E1%83%98%E1%83%A2%E1%83%90%E1%83%9C%E1%83%98
https://ka.wikipedia.org/w/index.php?title=%E1%83%9B%E1%83%90%E1%83%92%E1%83%9C%E1%83%94%E1%83%96%E1%83%98%E1%83%A2%E1%83%98&action=edit&redlink=1
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0mgLoEgdolL, BMLGBIEHIOOL, Bogzgwol, 39MibEolfyol, dsbysbmdol  dobols
5 3m0dEIbol JoMo0m dgMmeg J39945bss, BobHoMmOL s ®30bols dobols bG0O3 30
99b539. 9399965 BEMBL 653MdOL, LH3930 BOJWgdol, FMoMOL, BL3oegbdols s
bbgoolbgs  Lobol  BoGowgdol  «Moglb  Foogl.  BobdoGmol  Lsdsmgdo
393033990905 MOoMJIoL 439easb, FogMsd Abbgowro 5MHYO0EIL SPLIBOTbZ00
9399460L POH©OowMgmo, 356L53m06M90000 oblol 3O:Mm306(300 (Bmgero doogol 1/3).

Bobgomo MaLbbgowglo 0bMLEHMOIE-59M5MIo J3999bss. 383-0l (doerosbo
dos 30HM©IE0) LogHmm InEMEmdom 0go dgmMg J3994sbss AbmBwomdo, mwdas
d83-0b 9o L JMbobagbg 255696008900m, 00 AMBE oML 300390 50 J3996ob
B05do(3 30 96 9ol (94-9 5EAOWO ©935300). Fd3-0b BodwsEM firrorMo BOHOL 39gd3do
3950096L 11%-U @ y39wsHg 8s0seros dmgel dbmawomdo.

9399965 9005  9bgMygBHozMwo  MlMLgdom. §s39g3s60s  BsbdoMob
9m3m3905 (3060390 500 dmEBeomdo), IOl Moo s9bgdo J399bols
BO©O™ ©5 BOH@OMM-508tmbo3e900 H50Mmbgdd0s gobesggdemo s ol Bogdudm®mEm
9609369cmds 543 30OMEMYLMGLGOOL  FoGsdom  Bobgmo  3oM3zgwo  J39ysbos
Abmpomdo. mmdEs dobo Fo6ogol dbmwmo 3-5%-05 2odmygbgdero. ULsfzsz0
3309 900L LogHMM FoGro0 F9x5sLYdIM0s 7 M GHMbs@. LYBSWMIIO JOMHOMIWVIE
3965390 os 39960l BOHOEIM-508mbogwgmdo  (0smbobol 36GMm306305) s
LadbGmgo Bobgmdo.

9326m3039M0 BHEOoL dobgzo0 Jbmageromdo dglsdg 0B gs 0bmgmo.
2018 fiemols 8mbo3999300 dolo AmbobEgmds d9o9bL 1 273 960 000 dogromb 3s3L.
3000560 05 30:MmMJE0 (033) $4.469 BHOoombo, beagrm gt bvyen dmbsbergbg $3
703.

0693030  OLMOLYdO:  J3sbsbdotMo  (AbmBeromdo  Loooom  IJgmmby
L5dSM), 3060l Fosbo, Bsbyobmdo, dmJuoBgdo, GHodsbo, Johmdodo, 3bgdmoz0
5060, 5¢0dsl0, 65300030, 3060935, LELMREIM-153gMMbgm dofjgdo. 1990-0560 fiergdosb
0bMmgmol 93mbmdozs 99 HYygdIeo MgrMMIGIOL 25dM MRcM™m J0dDB0E39E0 JobES
"3bmgo  0639LEHMMGOOLIMZ0L,  J3qgobsd  LgBombBmwo  BobGHmAo  Joo3gme
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https://ka.wikipedia.org/wiki/%E1%83%91%E1%83%9D%E1%83%A5%E1%83%A1%E1%83%98%E1%83%A2%E1%83%94%E1%83%91%E1%83%98
https://ka.wikipedia.org/wiki/%E1%83%A4%E1%83%9D%E1%83%A1%E1%83%A4%E1%83%90%E1%83%A2%E1%83%94%E1%83%91%E1%83%98
https://ka.wikipedia.org/wiki/%E1%83%9C%E1%83%98%E1%83%99%E1%83%94%E1%83%9A%E1%83%98
https://ka.wikipedia.org/wiki/%E1%83%95%E1%83%94%E1%83%A0%E1%83%AA%E1%83%AE%E1%83%9A%E1%83%98%E1%83%A1%E1%83%AC%E1%83%A7%E1%83%90%E1%83%9A%E1%83%98
https://ka.wikipedia.org/wiki/%E1%83%9B%E1%83%90%E1%83%9C%E1%83%92%E1%83%90%E1%83%9C%E1%83%A3%E1%83%9B%E1%83%98
https://ka.wikipedia.org/wiki/%E1%83%9B%E1%83%9D%E1%83%9A%E1%83%98%E1%83%91%E1%83%93%E1%83%94%E1%83%9C%E1%83%98
https://ka.wikipedia.org/wiki/%E1%83%9C%E1%83%90%E1%83%95%E1%83%97%E1%83%9D%E1%83%91%E1%83%98
https://ka.wikipedia.org/wiki/%E1%83%92%E1%83%9D%E1%83%92%E1%83%98%E1%83%A0%E1%83%93%E1%83%98
https://ka.wikipedia.org/wiki/%E1%83%A1%E1%83%9E%E1%83%98%E1%83%9A%E1%83%94%E1%83%9C%E1%83%AB%E1%83%98
https://ka.wikipedia.org/wiki/%E1%83%9B%E1%83%90%E1%83%A0%E1%83%98%E1%83%9A%E1%83%94%E1%83%91%E1%83%98
https://ka.wikipedia.org/wiki/%E1%83%A0%E1%83%99%E1%83%98%E1%83%9C%E1%83%98%E1%83%A1_%E1%83%9B%E1%83%90%E1%83%93%E1%83%90%E1%83%9C%E1%83%98
https://ka.wikipedia.org/wiki/%E1%83%9B%E1%83%90%E1%83%9C%E1%83%92%E1%83%90%E1%83%9C%E1%83%A3%E1%83%9B%E1%83%98
https://ka.wikipedia.org/wiki/%E1%83%91%E1%83%9D%E1%83%A5%E1%83%A1%E1%83%98%E1%83%A2%E1%83%94%E1%83%91%E1%83%98
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POJIb U MECTO I'PY3MHCKOM SKOHOMMKH B MUPE
Manana Jlanunamsuian, Jaunzdap Apkanus
Pesrome
['py3us siBisieTCst 5JKOHOMHYECKH CITa00Pa3BUTOM CTPaHOI ¢ HEOOIBIIMM HACEIICHHEM.
Hanorn wrparor OoJblIyl0 poidb B YCKOPEHHOM pa3BUTUM OSKOHOMHUKU. B crarbe
paccMaTpUBAIOTCS M AHAJIM3UPYIOTCSl HAJIOrOBbIE CUCTEMBl pa3HbIX CTpaH mupa. [lenaercs
BBIBOJI, YTO Hajlorosas cuctema ['py3uu siBisieTcst OAHOM U3 caMbIX JIMOEpalbHBIX B MUPE, HO
HKOHOMMKA pacTeT BCE TAKM HEXKEIaTeIbHBIMH TEMIIAMM, 4TO CIEPKUBACTCA PHIHOYHON
UH(QPaACTPyKTYpOH, KJIAHOBOM 3KOHOMHUKOH, HEYNOPSAJOUYEHHOCTh JEHEKHO-KPEIUTHON

CHUCTCMBbBI U DOKOHOMHNYCCKOI'O XaKOHOAaTCIbCTBA.

ROLE AND PLACE OF THE GEORGIAN ECONOMY IN THE WORLD
Manana Laliashvili, Elizbar Arkania
Abstract

Georgia is an economically underdeveloped country with a small population. Taxes
play a large role in the accelerated development of the economy. In the article are considered
and analyzes the tax systems of different countries worldwide. It is concluded that the tax
system of Georgia is one of the most liberal in the world, but the economy is still growing at
an undesirable rate that is constrained by market infrastructure, clan economy, the disorder of

the monetary system and economic legislation.
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BbI3OBbl ®OPMUPOBAHUSA I'PY3UHCKOI'O CKJIAJCKOI'O PBIHKA

Ba:ka 3eiikun3e, I'eopruii Maiicypanze, llupa DabrengapamsBuiiu,
HaraJubs 3/ibrengapamsBuiiu
Pe3rome

Cosznanue B ['py3un CKIaJICKUX IICHTPOB, TJI€, C OHON CTOPOHBI, OYAYT MPEICTABICHBI
3arraJHbI€ TEXHOJOI'nu, a C I[perfI - TOBApbLI HIMPOKOIr'o HOTpC6HeHI/I$I M3 a3MaTCKUX CTpaH.
I'py3uss ciy:)KMT CBOEro poja CTPATETMYECKMM LIEHTPOM B KaBKa3CKOM pEruoHe, H
100pOoCcoCeICKHE OTHOIICHHS CO CTPaHAMU a3MaTCKOTO PErMoHa, B CBOIO O4Yepelb, IO3UTHBHO
MOMOTYT B peanu3anuu 3Toi uaeu. [IpumeuaTenbHo, YTO OJHUM U3 3aBIICHHBIX IPUOPUTETOB
rocy/lapcTBa SBISCTCS TpeBpamieHne [py3un B joructudeckwmii  y3en.  CoriacHo
MEXIYHAPOJHON MPaKTUKE, €ro Pa3BUTHE HANPSMYIO CBSI3aHO C Pa3BUTHEM CBOOOTHOM
KOHKYpPEHIIMU B CTpaHe, YTo, B CBOIO OUEpe/lb, CIOCOOCTBYET Pa3HOOOPA3UIO YCIYT.

CHALLENGES OF THE FORMATION OF THE GEORGIAN WAREHOUSE
MARKET
Vazha Zeykidze, Georgi Maysuradze, Tsira Elgendarashvili, Natalya Elgendarashvili

Abstract

Creation of warehouse centers in Georgia, where, on the one hand, will be presented
Western technologies, and on the other, consumer goods from Asian countries. Georgia serves
as a kind of strategic center in the Caucasus region, and good-neighborly relations with the
countries of the Asian region, in turn, will positively help in the implementation of this idea. It
is noteworthy that one of the declared priorities of the state is the transformation of Georgia
into a logistics hub. According to international practice, its development is directly related to
the development of free competition in the country that in turn, contributes to the diversity of

services.
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Determining the frequency of changing the oil in
the car engine
Valerian Kharitonashvili, Georgi Niazashvili,
Malkhaz Khvedelidze
Abstract
Based on the analysis of methods for determining the frequency of oil changes in the
car engine, a classification of factors affecting the frequency of oil changes is given and an
improved methodology for determining the frequency of oil resources in hours and the
coefficient of fuel consumption correction is proposed, which makes it possible to clarify the
rational frequency of oil changes, improving reliability, respectively more efficient use of road
transport, as well as the possibility of improving the electronic information program control

unit.

OnpeneneHus NIEPUOTUIHOCTH 3AMEHN MACJIA B
JABHUTaTeJ e aBTOMOOMJIA
Xapuronamsuiau Banepuan, Huaszamsuiau I'uopru,
XBeaeaunaze MaJjixas
Pe3rome
Ha ocHoBanuu aHanm3a METOJOB OMNpeAeNieHUs MEPUOAMYHOCTH 3aMEHbl Macia B
JIBUTATEJIe aBTOMOOWIISI JaHa KiaccuuKaius GakTopoB, BIUSIONIMX Ha MEPUOIUIHOCTD 3aMe-
HBI Macjia ¥ TPeJIOKEeHa YTOUHEHHAs METOJIMKA OIPEICICHHUS TIEPUOANIHOCTH 10 PecypCy
Macia B MoToudacax W KOdPQUIMEHTa KOPPEeKTUPOBAHMS pacxojia TOIUIMBA, YTO JaeT
BO3MOXXHOCTh YTOUHUTH PAIMOHANBHYIO MEPUOJUYHOCTh 3aMEHBI Macia, MOBBIIICHUS Ha-
JEKHOCTH, COTBETCTBEHHO Ooiiee 3(PPEKTUBHOTO HCIOJBL30BaHUS aBTOMOOMIIBHOTO TpaHC-
MopTa, a TaKkKe BO3MOXKHOCTh YCOBEPIIEHCTBOBAHUS MH()OPMALMOHHON MPOTrpamMMbl 3JIEKT-

POHHOTO OJI0Ka YIIpaBJICHUS.
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1. TOCT 4364-81 IlpuBoabl MHEBMAaTUYECKUE TOPMO3HBIX CHUCTEM aBTOTPAHCIOPTHBIX

cpenctB. OOuIMe TeXHHYEeCKue TpeOOBaHNUS;
2. IlpuBox xommpeccopa TOPMO3HOM CHCTEMBbI TPaHCHOPTHOrO cpencTtBa, ABT.cB. SU

Nel787838 A 1, 1993.

Vehicle brake compressor drive
Valerian Kharitonashvili, Zaza Didbaridze

Abstract
The relevance of developing the design of the drive of the compressor of the pneumatic

brake system of a vehicle is substantiated, a schematic diagram of the design of the drive of the
compressor is proposed, which reduces the preparation time for entering the vehicle line and,
accordingly, fuel consumption, and also increases the reliability of the brake system.

IIpuBoa KOMIIpeccopa TOPMO3HOM CHCTEMBbI
aBTOTPAHCIIOPTHOI'O CPeACTBA
Xapuronamsuiau Banepuan, {undapuase 3a3a

Pe3rome
O6ocHOBaHa aKTyaJlbHOCTh Pa3padOTKH KOHCTPYKIIMHM IPUBOJA KOMIpecoopa IMHEBMa-

THYECKOU TOpMOBHOﬁ CUCTCMaA aBTOTPAHCIIOPTHOTO CPCACTBA, IPCAJIOKCHA ITPUHITUTINAJIbHAA
CXEMa KOHCTPYKIMU NIPpHUBOJa KOMIIPECCOPA, YTO CHUIKACT BPEM: IMMOATOTOBKH IJId BbC3/1a HA
JIMHUIO aBTOTPAHCIIOPTHOI'O CPEACTBA U COOTBETCTBCHHO pacCXo/J TOILIMBA, 4 TAKKC IMOBBIIIACT

HaaACKHOCTH TOpMOSHOI\/'I CUCTCMHEI.
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The theoretical basis of the correction of the
total mass truck
Valerian Kharitonashvili, David Ashotia

Abstract
The theoretical basis for adjusting the carrying capacity and gross mass of a truck is

given, the concept of profile cross-country ability of a car is clarified, and a technique for
evaluating it in a traffic stream with correcting the gross mass, which can be used to select a
rational truck in specific operating conditions, which will increase the efficiency of use of the
car, reduce the creation of danger and obstacles to other participants in the movement, and also

makes it possible to objectively determine differentiated norms m tolls for road users.

Teopernueckne 0CHOBbI KOPPEKTUPOBAHUHU MOJHOM MACCHI TPY30BOI0
aBTOMOOMJIA
Xapuronamuiau Banepuan, Amorus Jasujg

Pe3rome
JlaHBl TEOpETUYECKHE OCHOBBI KOPPEKTHBPOBAHMS T'PY30IIOABEMHOCTH M IIOJHOU

Macchl TPYy30BOT0 aBTOMOOMIISI, YTOYHEHO MOHATHE MPOGUIHHON MPOXOAUMOCTH aBTOMOMIIS U
JlaHa METOJUKA €€ OLICHKU B TPAHCIIOPTHOM ITOTOKE ¢ KOPPEKTUPOBAHUEM IIOJIBLHOU MAcChl,
KOTOpas MOXXHO HCIOJIb30BaTh Ui BBIOOpA pallMOHAIBHOIO T'PY30BOIO aBTOMOOMIS B
KOHKPETHBIX YCJIOBMSIX JKCITyaTalMd, YTO TOBBICUT 3(P(EKTUBHOCTh HCIOIb30BAHUS
aBTOMOOWIISI, YMEHBIIUT CO3/IaHHUE ONACHOCTHU U NPEMATCTBUN IPYTUM YUYaCTHUKAM JBM)KEHUS,
a TaKKe JaeT BO3MOXKHOCTh OOBEKTHBHOIO OIpeleieHus Iu(QPepeHIIMPOBAHHBIX HOPM

JOPOIKHBIX C60pOB JIJIS TI0JIb30BaTeIei AO0pPOru.
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DEVICE FOR DISABLING A PART OF MOTOR CYLINDERS
OF AMOTOR VEHICLE
Valerian Kharitonashvili, Irakli Bezhuashvili
Abstract

A device is provided for shutting off part of the engine cylinders of a motor vehicle,
which provides increased engine reliability by disabling groups of cylinders when the engine is
idling and at lower loads, recommendations for clarifying fuel consumption rationing are
substantiated, which makes it possible to implement a strategy for rational use of fuel
consumption in the logistics system.

YCTPOHUCTO AJS1 OTKJIIOYEHUSI YACTU HUJIUHIPOB

JABUT'ATEJISA ABTOTPAHCITIOPTHOI'O CPEJICTBA

Xapuronamsuiau Banepuan, be:xxyamsuiau Upakiau
Pesrome
HaHO YCTpOﬁCTBO JJI1 OTKIIFOYCHUA YaCTH HUJIMHAPOB ABUTATEIA aBTOTPAHCIIOPTHOTO
CpeacTBa, O6€CH€'—II/IB3IOH_[€€ MOBBIIICHUEC HAACKHOCTU ABUIATCIIA IMYTEM OTKIIFOYCHUSA TI'PYIIIT
HWIMHJPOB IIpU paboTe JBUraTels Ha XOJ0CTOM XOJly M Ha HHM3IIMX Harpy3kax, 000CHOBaHa
PCKOMCHAAINU YTOYHCHHA HOPMHUPOBAHHUA pacXoJa TOIJIMBA, YTO AACT BO3MOKHOCTH pca-

JIM3alu CTPATCTUM PAlMOHAJIBHOI'O HMCIIOJIB30BaHUA PacXOdOB TOILUIMBA B JIOTUCTHYECKOM

CHCTEME.
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28.

PET'YJINPOBKA HOPM PACXO/JA TOIVIMBA I'OPOJACKHUX
ABTOBYCOB
Hasun Illpuxonamsuin, Peso Texopanse, Hyrzap Anacamunze

Pe3rome

B crarne paccMaTpruBatOTCA YCIIOBUA SKCILTyaTallu TOPOACKUX aBTO6YCOB. Cpem/l HHUX
€CTh (I)aI(TOpLI, BJIMAIONIUC HaA pacxo TOILIMUBA. B cratpe YTBCPXKIAACTCA, YTO OAHUM U3
OCHOBHBIX IMapaMETPOB, BIIMAIONIUX KaK Ha paCXoa TOIINIMBA, TaK U HA APYTHUEC OIMMPCACIIAIONINEC

q)aKTopI)I, ABJICTCA PACCTOAHUC MCKAY 3alllTAaHUPOBAHHBIMU OCTAaHOBKAMM. Ha ocHoBannu
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BBIIIEU3JI0)KEHHOTO B CTaThe€ MPEICTaBICH METOJ, KOTOPBIA C HCIIOJIb30BAHHEM TEOPHUU
BEPOSATHOCTEN IMO3BOJISIET CKOPPEKTUPOBATH HOPMBI pPacxoJa TOIUIMBA JUII TOPOACKHUX
aBTOOYCOB C OTHOCHUTEIILHO HU3KOW TPYHOEMKOCTHIO U OTHOCUTEIILHO BBICOKOW TOYHOCTHIO,

4TO0, B CBOXO O4YEpPEIb, 6y,Z[CT cIoco0CTBOBATh 3KOHOMUH TOIIMBA.

ADJUSTMENT OF FUEL CONSUMPTION RATES OF URBAN BUSES
David Pridonashvili, Rezo Tedoradze, Nugzar Diasamidze
Abstract
In the article is considered the operating conditions of city buses. Among them, there
are factors affecting on fuel consumption. The article argues that one of the main parameters
affecting both fuel consumption and other determining factors is the distance between planned
stops. Based on the above mentioned, in the article is presented a method that, using the theory
of probability, gives the possibility to adjust the fuel consumption rates for city buses with
relatively low labor consumption and relatively high accuracy, which, in turn, will contribute

to fuel economy.
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PEI'YJISINUU B TAKCOMOTOPHBIX IIEPEBO3KAX U MEPOITPUATUSA ITO
ITOBBIINEHUSA KAYECTBA OBCJIYKUBAHUS HA ITIPUMEPE TBHJIMCHU
JaBuag MecxulmBuIn
Pesrome

CoBpeMeHHbIE TOpOAa HEMBICIUMBI 0€3 Pa3BUTOIO TPAHCIOPTHA M TPAHCHOPTHOM
cetd. XOpOIIO pa3BUTAasi TPAHCIIOPTHASI SKOHOMHUKA OKa3bIBAET MOJIOKUTEIHHOE BIMSHUE HA
HYKOHOMHYECKOE Pa3BUTHE TOPOJOB M, B KOHEYHOM HUTOTe, CTpaHbl. TpaHCIOpTHAas CUCTEMa
ropojia NnpejicTaBisieT cOOONH COBOKYMHOCTb OT/AEIbHBIX BUJOB TPAHCIIOPTA, HEOTHEMIIEMOMN
YacThl0 KOTOPBIX SBISIOTCS TaKCOMOTOpHOe oOciyxkuBaHue. Ilocine BoccTaHOBIEHUS
HE3aBUCHMOCTH [ 'py3uu mepeBo3Ka maccakupoB aBTOMOOMIIBHBIM TaKCH HE PETYIUPOBAIACH
JTuLeH3uel u/wim paspemeHueM. Jro0oil yenoBek, UMEIOIMNUNA BOAUTEIbCKUE MpaBa, UMEI
paBO AaKTUBHO YYacTBOBAaTh B IMACCAKUPCKUX MepeBo3kax. HeBO3MOXXHO TOYHO cKa3atsb,
CKOJIBKO TaKCH OBIJIO 3aHSATO TaKCOMOTOPHBIM OOCIYKMBaHMEM IO Hayaja perjamMeHTaluH,
XOT$I, COTJIACHO PA3JIMYHBIM JKCIIEPTHBIM pacueTaM (C MOMOIIBI0 BHIEOKaMeEp), OIIEHOYHOE
yucio BapeupoBaioch oT 30 000 mo 40 000. Kpome Toro, ucxons H3 pa3IMUHBIX
HPEINONI0KEHUH, 3TO YHCIO POCIO C KaXAbIM TogoM. Eciu craTucTuka maccakupcKux
NEepeBO30K M3BECTHA B JIPYIMX BUJaX OOLIECTBEHHOI'O TPAHCHOPTa (KOJIMYECTBO MOE3J0K B
CTOJIUILY TpeBbIIaeT 1| MUJIMOH B JI€Hb), O TAKCH HUYEro He u3BecTHo. B 2018 rony craino
BO3MOKHBIM HauaTh pe)opMy TaKCH, M MPaBHIIA yXKe IIOCTETIEHHO BBOASTCS yKe JBa roja. B
cTatbe O0OCYX/JaeTcsi HEOOXOIUMOCTh PEryJHpPOBAaHUS TAaKCH, ONPEACISIIOTCS KIIIOUYEBbIE
npoOaeMbl, OIeHHBaeTCsl XoJ pedopMbl W TpeAcTaBisoTcs mnpobinemsl. CTaThs gaer
BO3MOXXHOCTH TTOBBICHTB KAU€CTBO YCITYT, B OCHOBE KOTOPBIX JIGXKHUT BHEPEHUE DIIEKTPOHHOTO

mporpaMMHOTO oOecrieueHus 1 CO31aHHuC COBpeMeHHOﬁ CUCTCMbI MOHUTOPUHTA.
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REGULATIONS IN TAXI TRANSPORTATION AND MEASURES TO IMPROVE
THE QUALITY OF SERVICE ON THE EXAMPLE OF TBILISI
David Meskhishvili
Abstract

Modern cities are inconceivable without a developed transport and transport network.
A well-developed transport economy has a positive impact on the economic development of
cities and, ultimately, the country. The transport system of the city is a collection of individual
modes of transport, an integral part of which is taxi service. After the restoration of Georgia’s
independence, carriage of passengers by car taxi was not regulated by a license and/or permit.
Any person with a driver's license had the right to actively participate in passenger
transportation. It is impossible to say exactly how many taxis were involved by taxi services
before the start of regulation, although, according to various expert estimates (using cameras),
the estimated number ranged from 30,000 to 40,000. In addition, based on various assumptions,
this number grew every year. ... If the statistics of passenger traffic is known in other modes of
public transport (the number of trips to the capital exceeds 1 million per day), nothing is known
about the taxi. In 2018, it became possible to start a taxi reform, and the rules have already
been gradually introduced for two years. The article discusses the need for taxi regulation,
identifies key issues, evaluates the progress of the reform, and presents problems. The article
makes it possible to improve the quality of services, which are based on the introduction of

electronic software and the creation of a modern monitoring system.
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Development Perspectives of the Middle Corridor
Giorgi Doborjginidze
Abstract
Eurasian Transport Corridor represents one of the fastest growing corridors worldwide.
Growing trade between China and Europe is resulted in the growing container transportation
volumes, which requires adequate development of the throughput of transport infrastructure.
The Middle Corridor represents one of the alternatives of the Chinese-European transport
routes. Georgia, as one of the important links in this corridor, can play a significant role in the
improvement of efficiency of the Middle Corridor. This paper discusses opportunities of
development of the Middle Corridor, as important route within the Eurasian transport link and

proposes measures which can support improvement of effectiveness and competitiveness of the

Middle Corridor.

IlepcnexkTussl Pazsutusa Cpexnero Kopunopa

I'mopru JdoGopaxrunuase
Pe3rome

EBpazuiickuii TpaHCHOPTHBIM KOPHIOp MpPEACTaBIsSeT COOOH OIUH M3 CcaMbIX
OBICTpOpa3BUBAIOIIMXCS KOPUIOpOB B Mupe. Poct toproemm mexny Kuraem u EBpomnoit
IPUBOJIUT K YBEJIMYEHUIO OOBEMOB KOHTEHHEPHBIX IEPEBO30K, YTO TPeOyeT aJeKBATHOTO
pa3BUTHS TMPOIMYCKHON CIOCOOHOCTH TpaHCHopTHOUW uHGpacTpykTypsl. Cpennuit Kopumop
npecTaBiIsieT CcoO0OW OJHY M3 aJbTepPHATUB KUTAMCKO-€BPOMEWCKUX TPaHCHOPTHBIX
MappyToB. ['py3ns, Kak OJHO M3 Ba)KHBIX 3BEHBEB B ITOM KOPHAOPE, MOXKET CBHIIpaTh
3HAYMTENIbHYIO poiib B OmaroyctpoiictBe Cpennero Kopumopa. B crarbe paccmaTpuBaroTcst
BO3MOXKHOCTH pa3BuTusi Cpennero Kopuaopa, kKak BaXHOTO MapuipyTa B paMKax
EBpa3zuiickoro TpaHCIIOPTHOIO COOOIIEHMS, TaKXKe IMpelaraloTcs Mepbl, KOTOpble MOTYT

CIIOCOOCTBOBATH MTOBBIIICHHUIO B(I)CPCKTI/IBHOCTI/I n KOHKprHTOCHOCO6HOCTI/I Kopuaopa.
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IMPACT OF THE PROCESS OF RELOADING THE CARGO IN THE CUSTOMER SUPPLY
CHAIN LOGISTICS CHAIN ON THE COST OF SERVICE

Rezo Tedoradze, Giorgi Sisvadze, Nikoloz Jokhadze
Abstract
The paper is researched influence of technical equipment and level of organization of
the logistics process of cargo reloading on the time of delivery, average speed of cargo and on
production. A specific generalized example evaluates the share of the loading process in the

total logistics costs of cargo transportation.

Bimanue npoueca neperpy3ku rpy3oB Ha CTOMMOCTH 00CJIY’KMBAHHA
JIOTHCTHYECKOMH 1eNH MoAa4 NPOAYKIUI NOTPeONTEIbI0

Pe3o Tenopansze, 'mopru Cucsanse, Huko3 /I:xoxanse
Pe3rome
B cratee paccMOTPEH BOIIPOC BIUAHUA TEeXHUYESCKOH OCHAIlICHHOCTH H OpFHI/ISaHI/Iﬁ
nponeca neperpy3ku rpys3oB Ipu HHTCPMOAAJIBHBIX (KOM6I/IHI/IpOBaHHBIX) IEPCBO3Kax Ha
YPOBCH TaKuX napameTpoB JJOTUCTHUYECKOI'O O6CJ'IY)KI/IBaHI/I$I, KakK CKOpPOCTH n
MPOU3BOAUTEIBLHOCTD TPY30IMepeBO30K. Ha KOHKpETHOM IpuMepe oupeAeseHa A0 3aTpaT B

O6H_ICM 00beMe CTOMMOCTH JIOTHCTHYECKOTO 06CJ'Iy>I(I/IBaHI/I}I NEPCBO30K I'Py30B.
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Autoparc renewing with the cars that are matched

the best to the environment
Natia Butxuzi
Abstract
In the article there are mentioned the global meaning of the electric cars and their impact
of the ecology or economy. There are discussion with the damage of the exhaust. Also, what it
can brought for humans and nature. Circumstances are established that are some barriers for
their spreading and awareness. Also, there are pointed their positive sides.

Oo0OHoBJICHHME aBTONAPK C ABTOMOOMIIEH, KOTOpPbIE

COOTBETCTBYET OKpY:KawIilein cpeabl
Harna byrxy3u
Pe3rome
B craTthe ykazaHo rinobanpHOE 3HaUYECHUE €IEKTPOMOOUIIEH U UX BIMSHUE Ha SKOJIOTHIO
WM 9KOHOMUKY. EcTh 00Cy1eHue ¢ MOBPEXICHHUEM BBIXJIONA U YTO 3TO MOXET MPUHECTH IS
YeJI0BEKa U MPHUPOJIbL. Y CTAHOBIIEHBI 00CTOATENBCTBA, KOTOPBIE SIBIISIOTCS OapbepaMu sl UX

pacnpocCTpaHiaCTCAa U OCBEAOMICHHOCTH. Tam YKa3aHbI UX IMOJIOKUTCIBHBIC CTOPOHBI.
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3KCHEPUMEHTAJIbHOE MCCJIEJIOBAHUE MMONMEPEYHO
MMEPECHOM IBYXTATOBOKAHATHOM KAHATHOM
TPEJJEBOYHOM YCTAHOBKH
MaJgaxa3 AXBJjeIuaHu
Pe3rome

Pa3pa60TaHa n CO3JaHa JBYXTATIOBOKAHATHAsA MOHICPECYHO IICPCHOCHASA KaHaTHas

TPEJICBOYHAA YCTAHOBKA, C 3aMKHYTO KOHTYPHBIM JIBYXCTOPOHHUM TAT'OBO-HECYIIUM KaHATOM.
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s mpoBeneHUsT 3KCIEPUMEHTANBHBIX HCCIETOBAHUM CO3JAaHbl JIBE€ MOJEIH IONEPEYHBIX
3aMKHYTBIX KOHTYPOB C TSATOBO-HECYIIMM KaHaToMm. PaszpaboraHa Meronuka W IS
YCTaHOBJICHHSI CTPEIIBI ITPOBeca s 000MX MOJIETICH MPOBEICHBI UCCIICIOBAHUS ISl KAHATOB C
nuametpamu 13, 15 u 16,5 MM. YCTaHOBJIEHO, YTO 3HAYEHUS CTPEJIbI MPOBECA MOJYYEHHBIE
TEOPETUUYECKIUMH UCCIICIOBAHUSIMH METOOM IMapaboibl MEHbIIE 3HAYEHUI CTpesbl MpoBeca
MOJTYYEHHBIX SKCIIEPUMEHTAIBLHBIMA HCCIEAOBAHUSIMU, YTO OOYCIOBIECHO OCOOCHHOCTSIMH

KOHCTPYKTUBHOI'O PELICHUS 3aMKHYTO KOHTYPHOI'O TATOBOT'O KaHATA.

Experimental study of a Transverse Portable Cable
Double Traction Cable Hauler
Malkhaz Akhvlediani
Abstract
A transverse portable cable double traction cable hauler with a closed loop double-sided
running skyline was developed and created. For experimental studies, two models of transverse
closed loops with running skyline were created. A methodology has been developed and studies
have been carried our for ropes with diameters of 13, 15 and 16,5 mm to establish a bending
deflection for both models. It has been established that the values of the bending deflection
obtained by theoretical studies by the means of the parabola method are less than the values of
the bending deflection obtained by experimental studies, which is conditioned by the special

features of the constructive solution of the closed loop running skyline.
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YeT1pIpex KaHAJIbHOE YCTPOMCTBO COOpPa aHAJIOT0BOH

uHpopManuu (4acTh 2)

3ayp Uutnaze, Urops I'etamBuian, Maka Krenrn,
Mamua I'oroTuiuBuIN
(Cpy3uHCKUii TeXHMYeCKHIl yHUBepcuTeT, yJ. Kocrapa Ne77, 0175,

Townaucu, I'py3us)

Pe3tome: B cmamwve npedocmasneno ycmpoticmgo 011 cOopa anano2osou uHgopmayuu,
CO30aHHbIU U ONPOOUPOBAHHDIL 6 YUeOHO — HAYYHOU J1AO0pamopuu 1ecoOmexHuUdecKo2o
oenapmamenma I'TY Ne506. /lannoe ycmpoticmeo npedHazHaueHO O ONpeOeneHHs CUL
pe3anus u Kpymsuyux MOMEHmMO8 npu 0Opabomke paziuyHblX Mamepuanos. Ycmpoiucmeo
n00BOJIAem ¢ NPUEMIEMOU MOYHOCMbIO Pe2UCMPUPO8AMd U 3anoMuHams 00 50 3amepos cun
pe3zanus ¢ unmepganramu om I 0o 400 mc.

Karwuesbie ciioBa: Cuiibl pe3aHus, POIECC MUICHUS, HHTEPBAJ BPEMECHH, PEXKHMBI PE3aHMUs,

YCTPOMCTBO PETUCTPALIUU.

B Havane naHHOW CTaTbu MBI pa3o0paiy MPUHIMIHAIBHYIO cCXeMy 4-eX KaHaJIbHOTO
ycTpoiicTBa cOopsi aHaynoroBoil uHpopmauuu. Ilpubop mnpeacrabnser coboil yeThipex
KaHaJIbHOE YCTPOHCTBO cOOpa aHAJOrOBBIX CHTHAJIOB, C 33JaHHBIMU MHTEpBaJlaMH BPEMEHH,
JATBHEHIITUM POCMOTPOM 3aTIOMHEHHBIX 3HAY€HUI Ha CEMU — CErMEHTHOM JICILIEeE.

Huxe npuBenena 6110k-cxema ynpasieHus ycTpoicTtBoM. C momoisbio kHornok “UP™’,
’Down’’, >’Right’’ u >’Store’’ npou3BoIUTCs yCTAHOBKA U MIPOCMOTP M3MEPEHHBIX 3HAUCHUIA.

CrapT u3MepeHus IPOU3BOAUTCS OT KHOMKH *’Start’’ uin oT BHEIIHEro CUTHAA.
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i KaHan HOMEP U3MEPEHNA 3HavyeHue

i

e .

Up Down Right Store Start

Puc. 1. brhok-xema 4-ex KOHAIbHO20 YyCMPOIICMEA COOPA AHANO206011 UHGOPpMaAyUU.

CobpaB 1 onpoOHpoBaB pabOTy, BCE CXEMBI U OPTaHbl yIIPaBJICHHs ObLITN pa3MeIeHbI B

CHelualibHOM Kelce KOTOpI/Iﬁ BBITJTIAOUT HA HUXKC HpI/IBeIICHHOﬁ CXEMC.
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Puc. 2. Ilepeonsnsn nanens ynpagienus 4-ex KaHAIbHO20 ycmpoiicmea coopa
ananozosol ungopmayuu.
1 — mymonep exnouenus ycmpoiicmea;
2, 3, 5 — yughposwvie unouxkamopoi;
4 — namMHOYKA KOHMPOJIs 6KIIIOUeHUs npudopa;
6 — ramnouxa NEASISTORED:;

7, 8,9, 10, 11 — knonku ynpaenenus.

IIpuHUUIIBI HACTPOMKY U YIIPABICHUSA YCTPONCTBOM CIIEAYIOLIUE:
1. BkJI0YMTH yCTPOMCTBO;

2. Tymbnepom Bxmounts P, P, P;

3. BBICTaBHTH KOJIMYECTBO 3aMEPOB:
3.1. B 1 om cermenTe ¢ momonrsio kHorku SEL 3aropaercs P.01;
3.2. Knonkoit UP + unu — nodbutkes nosiBinenus Ha sxpane P.01;
3.3. Knomnkoit UP ycTaHOBHUTH HYXHOE KOJMYECTBO U3MEPEHUI];
3.4. Knomnkoi#t “STORET” 3amoMHHTE KOTMYECTBO U3MEPEHUIA;

4. BpICTaBUTH BpeMs MEXITY 3aMEPaAMU:
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1. Kuomnkoit “UP” unu “DOUN” ycranaBinBaeM HyXHbII KaHaJ.

2.

4.1. Knonkoii “SELEKT” u “UP” ctaBuM MHIUKALKIO B IojioxkeHue P.02;

v

4.2. Knonkoii “SELEKT” BeiOupaem pa3psiHOCTb;

4.3. Knonkoit “UP” u “DOUN”

munucekysaax 1A5;

BBICTABJIAACM HHTCPBAJI MCXKIY 3aMCpaMu

4.4. Knonkoii “STORE” 3anomunaem;

Knomnkoit “SEL” BeicTaBiisieM TOUKy B iepBoM paszpsizae P.01.

[ToaroroBka u rnepeBoj] yCTpOMCTBA B PEKUM U3MEPEHUS

Kuonkoit “UP” craBum yctpoiictBo B monoxemie 1. Mnu 2. Wnu 3.

[Ipu 3TOM roput ToBKO JJaMHOTKA “UP”’;

[IpoBoauM 3KCrIEpUMEHT (IIPUKIAIBIBAEM CUITY K TUHAMOMETPY).

Ha npu6ope 3aropaercst 3e71eHast JaMIIOYKa U TaCHET, 3HAYUT U3MEPEHHE IPOIILIO;
Haxumaem kHonky “STORE” u 3anucbiBaeM Bce OKa3aHUs 10 BCeM 3 KaHaaMm.

HpI/I 9TOM AOJIT'O MHUI'acT 3CJICHAaA JIaMIIO4YKa U I'aCHECT.

CrnucpIBaHNE 3aIIOMHUBIIINXCS TOKA3aHUH C yCTpOﬁCTBa

IIpu 5TOM roput HarpuMep KHOMKA

Hanpumep 8—oe u3 30-ru;

I[J'IH NEpCIINCTBIBAHU A HeO6XO,Z[I/IMOZ

2.1. Knonko\ii “SEL” BbIBeCTH pa3psaHOCTh TMOKa3aHHI

U3MEpPEHUE;

2.

08

17,6

€— 3HsUEHHE 3IMEpa

T IMOKAa3aHUC HOMEpa 3aMEpa

00.

— OTO

2.2. 3atem HaxaTtreM KHoOkH “UP” mmepeBoiuM Ha clieayromniee n3MepeHue

01.] — 2 U3MEpEHHUE;

1 7,4 — CuJia p€3aHuA B KT.

.3. AHaJI0royHo MoBTOpsieM 10 Hanpumep 30™° u3mepeHus;
2.3. A 30" ;
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3. 3arem kHonkoil “SEL” ycranacmusaem Touky B 1 Paspsane 3.

4. Kuonkoit “UP” wm “DOUN” BeiOupaeM ciaeayroniuil KaHas i IpocMoTpa

Hanpimep | 3. X
puMep

5. 3arem kHomkod “SEL” ycraHaBmuMBaeM TOYKY B IIOJIOKEHHE IPOCMOTpa 3aMEPOB

00.];

6. IIpomucteiBaeMm nokazanus oT 1A30 knonkamu “UP” umu “DOUN”.

3aka0ueHue
TakuM 00pa3oM HpPEICTaBICHHOE YCTPOMCTBO cOOpa aHAIOrOBOW WMH(pOpManuu HE
MMEET aHaJIOTOB Kak B yueOHOU Tak v Hay4dHOU cdepe. Mcmonb3oBaHue TaHHOTO YCTPONCTBA
BO3MOXHO JJIA peFI/ICTpaHI/II/I COCTABJIAKOIIINX CHUII peBaHI/Ifl nu prTHHH/IX MOMCHTOB HpI/I
BBICOKOCKOPOCTHBIX ~Ipolleccax TNUJICHUS M (Ppe3epoBaHMl pa3IUYHBIX MaTEPHAIIOB.
YCTpOﬁCTBO HO3BOJISIET C BEICOKOW TOYHOCTBIO PErUCTPHUPOBATH U 3alIOMHATb COCTABJIAKOIIUC

CHUJIBbI pE3aHUA U KPYTAIIIUC MOMCHTBI.

Jlureparypa
1. 3. Yurunze. ,,OpdextuBHbie MeTOABI 00pabOTKH ApeBecHBIX MmaTepuawioB". ToOumucu,
2006r.
2. 3. Uurnmze, WM. TemamBwmm. ,,YCTpOWCTBO 3amepa cocTaBisromux cui pesanus . A.C.
Ne149055.
3. 3. Uutmze, U. emamBwim. ,,YCTpONCTBO 3aMepa OTKIOHCHHS JMCKOBBIX M JICHTOYHBIX

", A. C. Ne422584.
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565000960 068mMG>300L sMM3gdoL 4-5Gb0s6O IMFymdogrmds

Bom® Bo@odg, 0gm® 39es330¢00, 8535 709630, 3505 3mam@GH0dz0mo
»9Bomdg

LAOGH0sd0  HoMdmaqboos  sbsrmaomMmo 0bgm®mIszool  saMmgqools 4-
5Obosbo  mfymdogmds,  ©odBoIdMEos @O 33MMBOMGIMos  Ne506
©935035996GH0L  LoBYgM-3H9db03memo  Lobfogerm-bsdg360gHm  EsdMOSGHMG05T0.
©90M50b0dbmwo  Jmfgmdogrmds  25dmoygbgds  FMHob  dsggdol s  dyGgbogo
9d96@ 900l iLOEIBsE LBbgsolb3s Bslvegdol sd,)8s3900L OMUL, SxMgm3Y
9mfiymd0mdsl dgmdeos 256339790 LOBMLEGO® FOOL dsergdol 50 sbsmz5eol
930LGHM0MYOS S TobLMZMNOS 1-0sb 400 I PO™MOL 0bEHIMZSE 0.

4-CHANNEL DEVICE FOR ACCUMULATION OF ANALOGUE INFORMATION
Zaur Chitidze, Igor Gelashvili, Maka Zgenti, Maia Gogotishvili
Abstract
In the article is presented the 4-channek device for accumulation of analogue
information that is manufactured and proved in forestry-technical educational-researcher
laboratory of Department Ne 506. The above mentioned device is applied for determination of
cutting forces and bending moments at processing of various materials, as well as device is
capable to register with certain accuracy of cutting forces readings and store it with time interval

in range of from 1 up to 400 ms.
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TEOPEMA TACIIAPA MOHXA U EE
INPUMEHEHHUE B 3AJTAYAX HA IOCTPOEHUE

Jlmana Acaruanm, Jlma KucnmBuian
(I'py3uHCcKHUil TeXHUYECKHA YHUBEPCUTET, Y. Kocraa Ne/7, 0175,

Tounucu, I'py3us)

Pe3tome: Cmamovss Teopema I'acnapa Monoica u eé npumenenue 8 3a0auax Ha nOCMpoeHue
HanucauHnas asmopamu Jluanoii Acamuanu u Jlueti Kucuweunu npeoumasnauena cmyoeHmam
2PY3UHCKO20 MEeXHUYeCKo20 YHueepcumemad, a makdce meMm, KMo UHmepecyemcs
2eoMempudecKuUMy NOCMpPOEHUAMU HA NJIOCKOCMU. DMy  NOCMPOeHUs NOMO2am peulams
CIIOJICHblE MeXaHUudecKue 3a0ayu cpasHumenvHo jecko. Cmamvs Hanucana Ha pyccKom sA3vlke
NPOCMBIM U OOXOOYUBLIM CTIO2OM.

KiroueBble ¢j10Ba: OKpYKHOCTb, LIEHTP, OChb 1101001, TOMOTETHUS, OTCEKAEMBIE OTPE3KHU.

Tpu naHHbIE OKPYXHOCTH, W3 KOTOPBIX HUKAKHE JBE€ HE OJKCIEHTPUYHBI U HE
KOHIUEHTPUYHBI, UMEIOT YEThIpE OCU MOA00Us, MPUUEM OJIHA U3 HUX MPOXOAUT Yepe3 TPHU
BHEIIHUX LIEHTpa MOoJA00Ms, a KakJass M3 OCTaJbHBIX TPEX - yepe3 OJAWH BHEIIHUN U JBa
BHYTPEHHUX LEHTPA 1101001 JaHHBIX OKPYKHOCTEH.

Msb1 npoBenéM 0Ka3aTenbCTBO 3TOM TEOPEMBI HE BBIYEPUYMBAS OKPYXKHOCTH, a
MOJIb3YSICh METOJOM BEJIMKOTO pYycCKOro KpucTajuiorpadga u reomerpa axajJeMuKa
E.C.®énopoBa, (B3aumHOe  mpejacTaBleHHE  OKPYKHOCTEM  IJIOCKOCTM  TOYKaMHU
npocTpaHcTBa®).

[lycTh nMeeM B IJIIOCKOCTH (PHEKOTOPYIO OKPYKHOCTH C IIeHTpoM B Touke O (puc. 1) u
panuyca OP= r . DTy OKpYXHOCTb Ha30BEM HAINPABICHHOMN, €CIM YKa3aHO IOJIOKUTEJIBHOE
HarpaBieHue e€ 00xojaa. YCI0OBUMCS, YTO 3TUM HalpaBiieHueM OyJeT HalpaBjieHUE MPOTUB

YacCOBOM CTPEJIKH.
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Puc. 1

OTioXMM Ha MEpPHEeHAUKYISIpe BOCCTAHOBJIEHHOM H3 IeHTpa OKpykHocTH O K
IUIOCKOCTH (X, oTpe3ok OO, paBHBIHA paanycy JAaHHOH OKPYKHOCTH, TaK, 4TOObI U3 Touknu O
HanpasJjieHue 00xoa OblI0 BUIHO IPOTHUBOIIOJIOKHBIM JIBUKEHUIO 4acoBO# ctpenku. [IpunsB
Takoe HampapjieHHE OyleM cuuMTaTh TOuKy O IIPOCTPAaHCTBA COOTBETCTBYIOLIEH IaHHOM
OKpykHOCTH.  OueBHIHO, TpPU TaKOM YCTAaHOBJICHHUH COOTBETCTBUS KaXJOH TOYKE
IPOCTpaHCTBAa OyAET COOTBETCTBOBATH Ha IUIOCKOCTH (X €IUHCTBEHHAsl HaIlpaBIICHHAsS
OKPYXHOCTb, ONHMCAaHHAs U3 BEPTUKAIBbHOM MPOEKIWU JaHHOW TOUYKH PaHyCOM, PaBHBIM
paccTosHUI0 €€ OT IUIOCKOCTH M HAaoO0OpOT, KaKIOW OKPYKHOCTH IUIOCKOCTH (X Oyzaer
COOTBETCTBOBAaTh  TAK)XKE EAMHCTBEHHAs  BIIOJHE ONpEeNes€HHAs TOYKa IMPOCTPAHCTBA.
O4eBHIHO, UTO TOYKAM MPOCTPAHCTBA, PACIIONOKEHHOTO MO/ TNIOCKOCThIO (X, COOTBETCTBYIOT
OKPY’KHOCTH OTpHULIATEIbHON HampaBieHHOCTU. [lociie 3Tux 3aMeuyaHuil mepeniéM K
JI0Ka3aTelIbCTBY TeopeMbl MOHXka.

[Tyctb Tpu okpyxkHocTH 01,0,,0; B INIOCKOCTU (X OJMHAKOBOI'O HAMPABIICHUS 3aJaHbl
Tpemsi cooTBeTcTByromMMH UM Toukamu O, O';, O'; mpoctpancTBa. CneagoBareinbHO
otpesku O; O',0, O, O, O'; -pagnychl 3TUX OKPYKHOCTEH , MOCTPOCHHBIX U3 HEHTPOB O1, O,

O; (puc.2). * E.C.®&nopos, (HoBas reometpus kak ocHoBa uepuenusi CIIB 1907).
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[Ipameie 0,0, 0O'0% O, O, coeguHAIOLIME MONAPHO TOYKU MPOCTPAHCTBA,
MEPECEKAIOTCS ¢ COOTBETCTBYIOMIMMHU JuHHAMH I1eHTpoB 0,0, 0,0,, 0.0, B TOUKax
S12,513, S23. HerpynHo BUIETH, UTO 3TH TOYKH OyAYyT BHEITHUMH [EHTPAMHU MOAO0US ITUX
OKPY>KHOCTEH, B3AThIX TomapHo. M3 momoous tpeyroabHukoB O; S120' 1 O, S12 O',, cnenyer,
9TO TOYKA S12 €CTh BHEIIHHUH IEHTP moo0us okpyxHocteit O1u O, tae 1 u I - uX paanycel.
OueBugno, Bce npsimie 0,0, 0.0 O, O'; nexar B 0HOU MIOCKOCTH, MEPECEKAIOIICH
IUIOCKOCTh (X TIO MPSAMOH , Ha KOTOPOI1 JIe’kaT Bce BHEIIHUE LIEHTPHI 110A00us. DTa mpsmas,
npoxojsnias Yepe3 BHEIIHWE IIEHTPHl TMOA0OMS, HAa3bIBACTCS OCbIO NO00OUs MPEX
OKDYJAHCHOCIEL.

J111g onydeHus: BceX OCTAIbHBIX [IEHTPOB MO100us U oceill T0100us OKPYKHOCTEH MBI
JIOJDKHBI U3MEHUTh HalpaBjeHHEe 00X0/a JaHHBIX OKPYXHOCTEH U, OYEBHIHO, PACCMOTPETH
BCE BO3MOKHbIE KOMOMHAIIMU TOUYEK, B3ATHIX U3 TPEX U300PAKAIOIINX OKPY>KHOCTH TOUEK

O, O u O'; u Tpéx coorBeTcTBEHHO cuMMeTpuuHbiXx uM O',, O", u O"; . Kaxnas u3

3THX KOMOHMHAIMHI ONIpeessieT HEKOTOPYIO INIOCKOCTh, KOTOPasi B IEPECEYCHUH C TNIOCKOCTHIO
a naét och nopobus. Hanpumep kombunamus 0'.0',0"; u 00", O'; CymecTByer e1é yeTbipe

BO3MOXKHBIC KOM6I/IHaI_II/II/I TOYCK OMMPpCACIIAOINEC PA3JIMYHBIC IINIOCKOCTH.

KomOunanmu Tovyex HenTtpsl mogobus Ocu mogo6ust
Oy, 0, O, S12, S13, S23 S12, S13, S23
0,,0%,0" S12, S'13, S23 S12, S'13, S'23
0, 0"u O S'1,2, S'233, S13 S'12, S'23, S13
0", O'u O S'12, S23, S'13 S'12, S2,3, S'13

Tabnuua moka3plBaeT, 4TO TPU OKPY)KHOCTU JEHCTBUTENBHO HMMEIOT YETHIPE OCH
o 00U B COOTBETCTBUU C TeopeMoil MoHxka.

Paccmotpum npumMeHeHune noo0ust ¥ TOMOTETUH B PEIIEHUH HEKOTOPBIX 3a7au.

3anava: Jlanel Touka M u npsimast PQ . U3 Touku M npoBecTu Tpu dy4da oOpasyroine
MEXIy co00il JaHHBIE YIJTIbl U OTCEKalolllMe Ha JAaHHOM MPSMOW OTpe3KH, HaXOIIIUecs B
JTAHHOM OTHOLIEHMH m:n .

3amadya pemaercd IOBOJBHO NpocTo. OT mpousBoibHONM Toukn — A' mpsamoit PQ

omiioxkuM orpe3kn A'B=m m B'C'=n , Ha 3TUX OTpe3kax IMOCTPOUTH U3BECTHHIE TI.M.T.

(reomerpuueckoe Mecto Touek VI), u3 KOTOPBIX OHM BUIHBI MO AAHHBIMH yriaamu. Todky
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MEPECCUCHHS ITUX TeOMETPHYECKUX MecT 000o3Hauum uepe3 M'. Tak kak w3 toukm M'
otpe3ku A'B' u B'C', nponopurionanbHble OTpe3kaM m U h, BUAHBI [0 3a/IaHHBIMU yTJIaMH,
TO OHa OyJIeT COOTBETCTBEHHOM Touke M ( puc. 3 )

n

Puc. 3.

[ToaToMy AJ1st HOCTPOEHUS HCKOMBIX JIy4€l, HOCTpOUM TpeyrojibHuk AMB, nogoOHbIi
TpeyroapHUKy A'M'B' Tak, 4ToOBI €ro BepIInHa Jiexajaa Ha JaHHOW Touke M, a OCHOBaHME
HaXOJWJIOCh Ha 3aiaHHoN npsimoii PQ (puc.4 ). 3arem ctpoum A BMC o A B'M'C' B Takoit
xKe mocienoBareinbHOCTH. [losmyueHHsle mpu 3ToM cropoHsl AM, BM u CM wu Oyayr
UCKOMBIMU Jyyamu. M3 moctpoenus cieayet, uto otpe3ku AB u BC , orcekaemble 3TUMH
Jy4yamMH, BHJHBI NOJ JaHHbIMU yriiamu. Kpome toro, u3z nonodus tpeyronbuukos A'M'B' u
AMB , BM'C' u BMC nHaxoauwm;

A'B': AB=B'M"'BM u B'C:BC = B'M': BM.

CpaBHnuBas 1 paBeHcTBa Buaum uto B'C': BC = A'B": AB,
orkyna AB:BC = A'B':B'C' =m:n, Tak kak no nocrpoesuto A'B=m u B'C'=n.
Takum 00pa3om, OTHOIIIEHHE OTPE3KOB, oTcekaeMbix Tydamu AM, BM u CM nHa npsimoii PQ,
ABJIIETCS MCKOMBIM.

Tak kak kpome Touku M, Mbl IMeeM TOUKy M' nepeceueHunst FeOMETPUIECKUX MECT TO,
npuHUMas €€ 3a COOTBETCTBEHHYIO Touky M crposarcs anyun AiM, BiM n C1M, xortopsie

Takke OyAyT YAOBIETBOPATH YCIOBUIO 3a7aun. CliejoBaTeIbHO 3aja4ya MMEET JIBa PEIleHuUs.
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Prc. 4.
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3963mm3b600s OMaMO3 Logdo®anggeomls 3946037960 1b039MLOGHYEHOL
LAHMEIBGHIOOLIMZOL,  9MgM3g  0FoOMZ0L  30LdE  H0BFBHYMYLYIL  STMEIbgdO
39™399GHM0M 5390909 LodMHYJdo. SO 5290980 GbTsMGds 115305ME MICIYWO
39956037960 59m0356900L 990560930 5309 4505(Y393930. bLGHSEG0S IPIOOE0s

056ME0350 3oL 90 Mrmlen 9bs%by.
GASPAR MONGE'S THEOREM AND ITS APPLICATION IN PROBLEMS ON
GEOMETRIC CONSTRUCTIONS
Liana Asatiani, Lia Kisishvili

Abstract
In the article is considered Gaspar Monge Theorem and its application in the
construction of geometric problems written by Liana Asatiani and Lia Kisishvili is intended for
students of the Georgian Technical University, as well as for those who are interested in
problems in geometric constructions in the plane. Such constructions assist to relatively easily
solve a rather complex mechanical solution. The article is written in easy and understandable

Russian.
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K CBEJEHUIO ABTOPOB

IHopsinok npeacraBiieHusi B PeJaKIUI0 HAYYHBIX padoT

B xypaan “TpaHcriopT u MaIlIMHOCTPOEHWE” TPAHCIOPTHOTO W MAIIWHOCTPOUTEIHHOTO
¢dakynpreta ['py3HMHCKOTO TEXHHYECKOTO YHHUBEPCUTETAa HaydHble pabOTHl MPEICTAaBISIOTCA Ha
TPY3HUHCKOM, aHTJIMHCKOM M PYCCKOM SI3bIKaX C COOJIIOACHUEM CIEAYIOMINX TPeOOBAHMIA:

1. Pabora momxHa OBITH BEITIONTHEHA Ha Oymare ¢popmatom A4 c mHTepBasioM 1,5 Ha meyaTHOM
JICTE corjacHo TpeboBanusaMm cranaapra 1SO:

a) Pabora mogrorasmmBaercsa B Microsoft Word ¢ ucmons3oBanneM penakTopoB TaOIHIl U

(bopMyIT; BO3MOXHO HCITOJB30BaHue mporpaMmer Microsoft Excel.

0) pasmepsl nonsg pabouero nucra: BepxHee — 35 MM, HWKHee — 25 MM, neBoe — 25

MM, IpaBoe — 25 MM.

B) BBINOJIHEHHAS HA IPY3WHCKOM S3bIKY PaOOThI JOJDKHA ObITh Habpana mpudtom Sylfaen,

BBITIOJIHCHHBIN Ha aHTJIMHCKOM U PYCCKOM si3bIKax paboTel — mmpudTom Times New Roman.

r) Ha3BaHue pabOThHI JTODKHO ObITh HaOpaHo mpudtom  Sylfaen (14B); ums u damumms

aBropa — wmpudrom Sylfaen (13B); Ha3BaHnue opraHu3alMu, TJC BBIOJHEHa padora,
yKaspIBaeTcsi B cCkoOkax — mmpudrTom 13B; pestoMe paOOTHI BBHIONHSAETCS KYPCHBHBIM
mpudtom 12; kmoueBbie cinoBa — mpuptoMm 12; Teker paborel — mpudPTomM 12

BBITIOJTHEHHAS Ha PYCCKOM $I3bIKYy pabora — mpudToM 12; mocie aurepaTypsl NpUIIaracTcs
pe3ioMe Ha aHTJIMICKOM M PYCCKOM SI3bIKaX CO CJIAYIOUIMM YKa3aHHMEM: Ha3BaHHE paboThl,
ums 1 pamuus aBTopa (aBropo). O0BEM pe3roMe He JOJDKEH NpeBbIaTh 5-15 cTpok;
2. PaOota pomkHa ObITh mpejicTaBicHa Ha kommnakT-nmucke (CD-R) wu B omgHOM 3K3eMIuIsApe
(pa3bopunBo) HareyaTaHHO Ha Oymare ¢popmara Ad;
3. K pabote npunaratorcst JanHbie 00 aBTOpE (aBTOpax): Hay4Hasi CTEIIEHb, 3BaHKUEls U JONIKHOCTD;
4. B )xypHase myOIMKYIOTCS TOJIBKO pPelleH3upyeMble paboThI;
5. Pepakuus cornacuTcs HamedyaraTh B OJJHOM XXypHaie He 0Oosee TpEX cTaThell BHITOTHEHHBIX
OJTHUM U TEM K€ aBTOPOM;
6. KonmuecTBo nmcToB paboThl onpeaensercs oT 5 1o 30 cTpaHull,
7. ABTOp HECET OTBETCTBEHHOCTH 3a COJICPKaHUE U KauecTBO padboTel; IleyaraeTcs Ha aBTOpCKUi

CUCT.
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FOR AUTHIORS

procedure for submission of scientific papers in journal

In the Journal “Transport and Machine Building” of Transport and Mechanical
Engineering Faculty of Georgian Technical University manuscripts will be submitted in
Georgian, English and Russian languages with satisfying of the following conditions:

1. The paper must be performed on A4 page format with interval 1,5 by requirements of
ISO standard:

a) The paper must be prepared in Microsoft Word with using of redactor for the tables

and formulae; is possible to use the program Microsoft Excel.

b) Margins: top — 35 mm, bottom — 25 mm, left — 25 mm, right — 25 mm.

c) Performed in Georgian paper must be typed in Sylfaen, performed in English and

Russian papers — in Times New Roman.

d) Title of paper must be typed in Sylfaen (14B); name and surname of author — in

Sylfaen (13B); affiliation, in parenthesis — in 13B; abstract must be performed in italic

12; keywords — in 12; body-type — in 12; performed in Russian paper — in 12; after

references should have the abstracts in English and Russian with following: title of

paper, name and surname of author (authors). The abstract should not exceed 5-15 lines;
2. The paper must be submitted on compact-disk (CD-R) and one copy (legible) printed
on format A4,
3. The paper should be accompanied with the information about author (authors): scientific
degree, rank and position;

4. Only the peer reviewed works are published in the journal;

5. The editorial supports the publishing of no more than three articles published by the
same authors in one journal;

6. Size of paper’s sheet is determined in range from 5 up to 30 pages;

7. The author is wholly responsible for the contents and quality of the paper; Printed by

authors.

207



»» BMBL3MOEHO s Fo6Job501TTgbYdEMdS “ - Nel1-Ne2 (47-48) 2020§;.

AG®9bL3MO GO O BobJobomTI)bgdmds  Nel-Ne2 (47-48) 2020
TPAHCIIOPT U MAIIMHOCTPOEHUE  Ne1-Ne2 (47-48) 2020
TRANSPORT AND MACHINEBUILDING Nel-Ne2 (47-48) 2020

L5393609MM-3H94603MmM0 FMObscro
HAVYHO-TEXHUYECKHU XXYPHAJI

SCIENTIFIC — TECHNICAL JOURNAL

399m0b 3960 M0IEmdom fgwrofodo bsdx e

JKypHain BEIXOIUT B TOJ TPH pasa

Published periodically for three times a year

390m3399MdS ,,GHMBL3MOE0 s F56J5650lgbgdCMdS“
Uznarensctso ,, TPAHCIIOPT U MAITMHOCTPOEHHUE
Publishing House ,, TRANSPORT AND MACHINEBUILDING”’

Ne503 @g350GHs996E0L Lisbfjsgerm-l53g36oghm 3g3ergzomo 3gbG®o ,,PRINT MEDIA”

Yue6Ho — HayuHblii HeHTP Ne503-ro nenapramenta,, PRINT MEDIA”
Ne503 department’s of seantific and research centre ,, PRINT MEDIA”

The number of state registration - Ne 4023; 105239910

bgdmfgMHowos sbsdgFs 2020§. 25 ogwobo;
390m3990b BmOIsGHo 60X84  1/8; 1obozmMo bsdgFwo

0505b0 11.25; 168930 Jo0se@o - mxLgGHwOHO Nel.

Ioamucano k mevatu 25: 07: 2020r; ®opmar m3panus 1. 60X84 1/8;

Ousnyacux meyatasix JuctoB 11.25; Tleyartnas Oymara - odcerHas Nel.
Signed for printing 25: 07: 2020;

Editior size 60X84 1/8; printed
sheet 11.25; printing paper - Ofset N1.

208



