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UDC 681.3:624.01
SELECTION OF OPTIMAL HEIGHT OF STRUCTURAL CONSTRUCTION BY THE FLOW MATERIAL

B. Gvasalia, T. Kvachadze
Department of computer progecting of construction, Georgian Technical University, 68°, Kostava str, Thilisi, 0175,
Georgia

Resume: There is proposed the method to determine the optimal height structural design. The problem is presented as
a non-linear mathematical programming task. There is given the example and the algorithm to solve a problem.

Key words: structural design; optimal parameters; mathematical programming.

YK 681.3:624.01
BbIEOP ONTUMA/IbHOM BbICOTbI MO PACXOAY MATEPUANA CTPYKTYPHOW KOHCTPYKLIUU

'eacanua b.A., Ksauapse T. .
JenapTameHT KOMMbIOTEPHOrO MPOEKTUPOBAHUA CTPOUTENBbCTBA, PY3UHCKUIA TEXHUYECKUA yHuBepcuTeT, [py3us,
6
0175, Téunucw, yn. Koctasa, 68
Pe3stome: T[peanaraetca meTos Bblbopa ONTUMANLHOM BbICOTbI CTPYKTYPHOM KOHCTPyKUumMu. [pobnema
npeacTaBieHa KaKk 3aa4ya MaTeMaTUYeCcKoro HeJIMHEMHOro NPorpaMMmMpoBaHuA. MNpuBOAATCA NpUMEpP U anropuTm

peweHna 3agavdun.

KntoueBble €N0Ba: CTPyKTYypHbIE KOHCTPYKLMK; ONTUMA/IbHbIE MapameTpbl; MaTemMaTMyecKkoe NporpammmpoBaHme.
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SOFTWARE MODELING OF A SMALL HPP BUSINESS PROCESS

M. Gudiashvili

Department of electroenergetics and electromechanics, Georgian Technical University, 75, Kostava str, Thilisi, 0175,

Georgia

E-mail: makagudiashvili@yahoo.com

Resume: There is represented software modeling of a
small HPP business process. There is made detailed analysis
of Kobi HPP construction project using Ms Project. In this
document there is determined the tasks, that project re-
quires and the order in which they must be completed.
There is computed Expected Time and Cost, Variances and
Standard Deviation of project in uncertainty conditions,
there, is drawn Gantt chart and finally, there is determined
the probability of completion the project in previously
planned period with a given budget.

Key words: software modeling; network diagram;
Gantt chart; probability.

1. INTRODUCTION

The aim of the research is software modeling of a small
HPP business process. In the article there is made detailed
analysis of Kobi HPP construction project using Ms Project.

Perspective of Kobi HPP will be located in Mtskheta-
Mtianeti region of Georgia, Kazbegi Municipality, village
Kobi on the river Mnaisistskali. Project has following basic
parameters: Total Installed Capacity — 3.85 MW, Average
Annual Generation — 18.41 GW/h; Regulation Type — Run of
the River; Capacity Usage Ratio — 40%; Construction Cost —
5.7 milllion USD; Construction Period — 2 Years; Domestic
Tariff — 4.8 US ¢ /KWh; Export Tariff — 8 US ¢ /KWh; Project
IRR —=17% ; Project NPV —2.8 Million USD; Equity IRR —28%;
Equity NPV =3 Million USD; Pay back Period —8 years; Num-
ber of Observations —15 years.

2. THE BODY OF THE ARTICLE

The first step to the scheduling the project is to de-
termine the tasks, that the project requires and the or-
der, in which they must be completed. In the following
research there are ten tasks, labeled A through I. Some
tasks can be done concurrently, while others cannot be
done until their predecessor task is complete.

Table 1.
ID Activity Predecessor
1 Project Preconditions: Exploration of HPP Technical-Economic Activity
2 land Allocation 1
3 Environnemental Impact Permit 1;2
4 Construction Permit 1;2
5 Water Discharge Permit 1;2,3
6 Construction of Object 4
7 Production License 5
8 Network Connection 6
9 Guaranteed Sales of Electricity 7
10 Finish 8,9

13
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Additionally, each task has three time estimates: the
optimistic time estimate (O), the most likely or normal

Ne 3 (489), 2013

time estimate (M), and the pessimistic time estimate (P).
The expected time (Tg) is computed using the formula:

Te=(0 +4M + P)/6. (1)
Table 2.
ID Activity Predecessor Opt. (0) Normal (M) Pess. (P) Expected time(T;)
1 A 2 3 4 3
2 B A 1 1 1 1
3 C A;B 1 1 1 1
4 D A;B 1 1 1 1
5 E AB;C 1 1 1 1
6 F D 11 12 13 12
7 G E 1 1 1 1
8 H F 3 4 5 4
9 I G 0 0 0 0
10 Finish H;l 0 0 0 0
Once this step is complete, we can draw a Gantt chart and a network diagram.
Task Name Duratien Start Finish  |Prede Qtr 1, 2013 Qtr 3, 2013 Qir 1,2014 Qtr 3, 2
Nov | Jan | Mar | May | Jul [ Sep | Nov | Jan | Mar | May | Jul [!
1 Preconditions Imons|  Thu(01.11.12| Wed 23.01.13
2| Land Allocation Tmen|  Thu24.01.13) Wed 20.02131
3|  Env.impact permi 1men|  Thu21.02.13| Wed 20.03.13 1;2
4| Constr.permit 1men|  Thu21.02.13| Wed 20.03.13 1;2
5| Woterdischargep|  1mon  Thu21.03.13) Wed 17.04.13 2:3:1
6| Construction objec| 12 mons.  Thu21.03.13 Wed 19.02.14 4
7| Production permit 1mon  Thu18.04.13| Wed 15.0513 5
& Meworkconnectior] 4mong  Thu20.02.14 Wed 11.06.14|6
8| Electricity realization] 0 mons|  Wed 15.05.13 Wed 15.05.13 7
10| Finish Odays| Wed11.08.14) Wed 11.06.14 &3

Figure 1. A Gantt chart

The Gantt chart shows all 2 years period: project start
1.11.2012, finish is calculated by software 11.06.2014.
There was detected Critical Path, that has not time re-
serve. Delaying through the critical path shortened
probability of project completion in planned period.

There is computed Variance using the formula:

V=[(P-0)/6)° (2)
There is computed Standard deviation using the for-
mula:

SD=(P-0)/6 (3)

Duration of the project, which is the length of the
critical path is obtained simply by adding the durations
for those tasks lying on the critical path. This is called EF
with a probability of 50% completion time. In the project
EF is 24 month.

The standard deviation for the total project duration
is the sum of variances for critical tasks only:

5t =Y ve =058 (4)
Where D Ve=033 (5)

14
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There is computed Z-value using the formula:
Z=(LF-EF)/ Ot (6)
Then, knowing the EF from the Ms Project and LF,
which is required project completion time, we calculated
Z value from the following formula:

Ne 3 (489), 2013

Z=(24-24)/0.58=0.00 (7)
Probability=50%. To ensure 100% probability of

completion the project in planning period, LF must in-
crease up to 26 month.

Table 3.
ID Activity Predecessor i’:::?:;‘ Variance ::?;?;: Var:::lctea:;:rit- critical path
1 A e 3 0.11 0.33 0.11 3
2 B A 1 0.00 0.00 0.00 1
3 C A;B 1 0.00 0.00 0.00 1
4 D A;B 1 0.00 0.00 0.00 1
5 E A;B;C 1 0.00 0.00 0.00 1
6 F D 12 0.11 033 0.11 12
7 G E 1 0.00 0.00 0.00 1
8 H F 4 0.11 0.33 0.11 4
9 | G 0 0.00 0.00 0.00 0
10 Finish H;l 0 0.00 0.00 0.00 0
D ve =033 EF=24

In the article there is conducted project of financial
analysis; As it is known, previously planned Construction
Cost is 5.7 mIn USD. Each task has three cost estimates:
the optimistic cost estimate (O), the most likely or nor-
mal cost estimate (M) and the pessimistic cost estimate
(P). There is computed Expected cost, Variances and
Standard deviation. Total project cost is simply the sum
of costs for all tasks. The standard deviation is:

st=\[>ve (®)

The sum of cost variances for all tasks is ZV , To

calculate probability of project completion with a given
budget, we must first determine Ot , then knowing the
Mean Value of Cost (CM) and the Cost Limit (CL), which
is the maximum available budget, we can calculate Z-
value from following formula:

Z=(CL-CM)/ Ot (9)
Table 4.

ID Activity ot (0) Normal (M) Pess. (P) Expe(ztg)e,dSCOSt Variance Sta(\d?rd

3 3 3 deviation
1 A 440000 460000 450000 450000 11111111 3333
2 B 15000 16200 16000 15867 40000 200
3 C 9700 10300 10000 10000 10000 100
4 D 9800 10400 10000 10033 10000 100
5 E 9700 10500 10000 10033 17778 133
6 F 4800000 5500000 5000000 5050000 13611111111 116667
7 G 9900 10100 10000 10000 1111 33
8 H 85500 90000 88000 87917 562500 750
9 | 9970 9010 9000 9163 25600 160
10 Finish 4000 4500 4200 4217 6944 83
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There is computed following figures: Probability of completing the project, within the giv-
Total Cost (Mean Value) is: 5657230.0; en budget is 64%. To ensure 100% probability of com-
The sum of cost variances for all tasks is: pleting the project, within the given budget, the Cost
ZV =13622896156 Limit (CL) must increase up to 6 min USD.

The standard deviation is: of =116717.16
We calculated Z value:
Z=(5700000-5657230)/ 116717.16=
=0.3664 (10)
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3. CONCLUSION

Kobi HPP construction project using Ms Project
shows, that probability of completion the project in
planning period is 50%. To ensure 100% probability of
completion the project in planning period, LF must in-
crease up to 26 month.
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YAK 338.24
KOMMbIOTEPHOE MOAENNPOBAHMUE BU3HEC — MPOLLECCA MAJIOW TMAPO3/NIEKTPOCTAHLIUMU

F'yanawsunu M.H.
[enapTamMeHT 3/1eKTPO3HEPreTUKN N INEKTPOMEXAHUKM, TPY3UHCKUIA TeXHUYECKU yHusepcuteT, [pysua, 0175,
T6unucwm, yn. Koctaea 75

Pestome: lNpepacrasneHo KOMMbIOTEPHOE MOAENNPOBaAHWE MPOEKTMPOBAHUA BU3Hec-npouecca Ana manbix IC.
MpoBeaeH [feTanbHbIA aHAAU3  CTPOMTENLHOrO MNPOEKTa C MOMOLLbI0 Mporpammbl  [MPOXKEKT. YCTaHOBAEHA
noc/ie0BaTe/IbHOCTb 3334, KOTopble HeObXoAMMbI A/1A peannsaumn NpoekTa. PaccunTbiBaloTcA oXKugaemoe Bpems
3aBepLIEHNA MNpOeKTa W Heobxogumble 3aTpaTbl, BapuauUW U CTaHAAPTHOE OTK/JOHEHWE B  YC/A0BUAX
HeonpegeneHHocTu. MNocTpoeHbl rpaduKk MaHTa M ceTeBas cxema. HaKoHel, BblYMC/ieHa BEPOATHOCTb peanusauuu
NPOEKTa B YCTAHOB/IEHHbIE CPOKM U B paMKax BblAeleHHOro broaskeTa.

KntoueBble cnoBa: KomnbloTepHoe MogennpoBaHue; rpaduk FaHTa; BEPOATHOCTD.

domydaamos @obsdgdwee 10.06.2013
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UDC 551.2
TECTONIC FACTORS OF LOCALIZATION OF SAKDRISI GOLD-COPPER MINERALIZATION

N. Japaridze
Department of applied geology, Georgian Technical University, 77, Kostava str, Thilisi, 0175, Georgia

Resume: In the 70-80 ies of the last century in Georgia the special attention was paid to studying of the minera-
lized territories of precious and non-ferrous metals and also new geological and economic revaluation of already stu-
died fields, according to modern requirements. It will promote in turn extension of functioning Jsc “Madneuli”, Ltd
“Kvartsiti” and other enterprises. From this point of view it is important to study of Sakdrisi gold-copper mineralization
localization factors. The main factor of formation ore is explosive violation, which creates intercrossing cleft system
and has main role both in formation of structure of the area and localizations of a useful mineralization.

Key words: breaking; system of cracks; tension field; deformation ellipsis.

YAK 551.2
TEKTOHMYECKUE ®AKTOPbI IOKAIM3ALUN 30/I0OTOMEAHON MUHEPANTU3ALIUU CAKAPUCU

Oxanapuase H.H.
[enapTameHT NpUKNaaHoOM reonoruu, FPy3sMHCKUM TexHMYecKuii yHusepceuteT, Ipysua, 0175, Téunucu, yn. Kocrtasa, 77

Pestome: Ewe B 70-80-ble roabl nNpownoro Beka B [pysuM ocoboe BHMMaHWE YAENANOCb M3YyYEHUIO
MWHEPanN30BaHHbIX TeppuUTOpUn 6NaropofHbIX WM LBETHbIX METaN/IoB, @ TaKXe HOBOW reo/ioro-sKOHOMMUYECKOM
NepeoLIeHKe y¥Ke N3y4eHHbIX MeCTOPOXKAEHNUI B COOTBETCTBUM C COBPEMEHHbIMW TpeboBaHMAMM. ITO B CBOIO ovepeb
6yaet cnocobcTBoBaTh NpoaneHnto GyHKUMoHnpoBaHma AO «MagHeynm», 000 «KBapumut» n apyrnx npeanpuatuii. C
3TOM TOYKWU 3PEHUA 3HAUUTENbHbIM ABAAETCA M3ydeHue GaKTOPOB NOKanM3aLMu 30/10TOMeSHOW MUHepanusauum
Cakapucu. BaxkHellwum dakTopom ¢GOpMMPOBAHUA OPYAEHEHUA SBAAIOTCA Pa3pbiBHblE HapylWeHUs , KoTopble
CO3Jat0T CUCTEMY B3aMMOMEepeceKatolmXca TPEWMH U UrPaloT OCHOBHYIO POab Kak B GOPMUPOBAHUM CTPYKTYpbI
paiioHa, TaK 1 B IOKaaM3aL M1 NONE3HON MUHEepaAn3aLmm.

KnioueBble cnoBa: pa3nom; cuctema TpewmH; anamncoua, aebopmanmm; none HanpsxKeHus.
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UDC 553.048:15.2.1
FEATURES OF SAKDRISI GOLD MINERALIZATION IN UNDERGROUND AND SURFACE MINES
MANUFACTORES AND BORE-HOLES

N. Japaridze, Sh. Janashvili
Department of applied geology, Georgian Technical University, 77, Kostava str, Thilisi, 0175, Georgia

Resume: Teher is considered the question of character and intensity of auriferous mineralization changeability on
Sakdrisi deposit. Using of probability — statistical method the parameters of mineralization changeability and average
indicators of gold’s content in bore-holes, adits and channels have been calculated. The received data showed, that in
prospectings and accordingly on the site of “Kviratskhoveli” of Sakdrisi deposit all the indicators changeability belong
to the same degree. They are characterized by extreme irregularity.

It caused the necessity to calculate mathematical expectation of gold bearing by method of weighting with the
frequency of suitable appropriate classes. By means of comparison of weight average with arithmetical mean correc-
tion coefficient of gold’s content has been calculated. This coefficient will simplify the operative calculation of re-
courses during the further works.

Key words: matematical expectation; gold mineralization; variability of mineralization; coefficient of variation;
correlation; correction coefficient.

YK 553.048:15.2.1
OCOBEHHOCTU CAKOPUCCKOM 30/1I0TOHOCHOW MUHEPANIU3AL MW B NOA3EMHbIX U
HAA3EMHbIX TOPHbIX BbIPABOTKAX U CKBAXMHAX

Dxxanapuase H.H., OxxaHawsuau LL.T.
JenapTameHT NpUKNagHom reonornu, FPysMHCKUIN TeXHUYECKUI yHuBepceuTeT, Ipysua, 0175, Téunucy, yn. Koctasa, 77

Pe3stome: PaccmoTpeH BONpoC O xapaKTepe W WMHTEHCMBHOCTU M3MEHYMBOCTWM pacnpefeneHus 30/10TOHOCHOM
MWHepanu3auMmM Ha npumepe ydactka Keupauxosenu CaKApWCCKOTO MeCTOpOXKAeHUsA. Mcnonb3ys BEepOATHOCTHO-
CTAaTUCTUYECKMIA MeToZ, 6blIM BblUMC/IEHbl MAapamMeTpbl M3MEHYMBOCTM MWUHEPANU3aLuMM W CpegHWe MnoKasaTenu
coAepyKaHWA 30/710Ta B CKBAXKMHAX, LITO/IbHAX M KaHaBax. o/lyyeHHble AaHHble MOKas3a/u, YTO B Pa3BefoYHbIX
BblpaboOTKax, M COOTBETCTBEHHO Ha Yy4yacTke KsupauxoBenn CakApPUCCKOrO MECTOPOXKIAEHWUA, BCe MOKasaTenu
M3MEHYMBOCTM OTHOCATCA K OgHOMY nopAaaky. OHM XapaKTepusyoTca KpaliHeli HepaBHOMEPHOCTbIHO.

370 BbI3Ba/IO HEOOXOAMMOCTb BbIYUCIEHUS MAaTEMATUYECKOTO OXKMUAAHWA 30JIOTOHOCHOCTU METOL,0M B3BELIMBAHUA
C 4YacToTOM COOTBETCTBYIOWMX KaaccoB. [yTem CpaBHEHWA CpPeLHEB3BELEHHOTO €O cpeaHeapudMeTUHecKUm
3HaueHueMm, Obln NOACYMTAH MOMPABOYHLIA KO3IGOUUMEHT coAepyKaHuA 3000Ta. ITOT KO3IGOUUMEHT ynpocTuUT
onepaTMBHbBIN NOACYET 3aMacoB BO Bpems AasbHenwnx pabor.

KnioueBble cnoBa: maTemaTMyecKoe OXKWAAHWE; MUHEPanU3aLusa 30/10Ta; M3MEHUYMBOCTb MMUHEpPANU3aLLMUK;
K03bDMLMEHT BapMaLMK; KOppenaums; nonpaBoYvHbIi KOadOULMEHT.

domgdaamos obsdgdwoe 19.06.2013
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YAK 624.191

Ne 3 (489), 2013

AHAJTUTUYECKAA OLUEHKA HAOEXHOCTU TEXHOJIOTUYECKMX CXEM MNMPOBEAEHUA FOPHbIX

BbIPABOTOK

WU.K. Tyaxxabugse*, P.B. MxkaBaHagaz3e, 3.b. J/lebaHngze**

JenapTameHT ropHbIX TEXHONOTNI, FPY3MHCKUI TEXHUYECKMI yHUBepcuTeT, pysua, 0175, Tounncu, yn. Koctasa 77

E-mail: i.k.gujabidze@gmail.com, zlebanidze@mail.ru

Pe3stome: OnpeseneHbl OCHOBHbIE KPUTEPUM OLLEHKU
HaAeKHOCTU TEXHONOMMYECKUX CXeM MPOBEAEHMUSA Bblpa-
6OTOK B 3aBMCMMOCTU OT AaHHbIX 06 WMHTEHCUMBHOCTAX
NMOTOKOB OTKAa30B M BOCCTAHOB/IEHWI OTAENbHbIX BUAOB
npoxoayeckoro obopyaoBaHuA. [pu 3TOM OTAENBHO
OLEHMBAETCA C/yYai OTCYTCTBUA M HANNUMA Pe3epBHbIX
onepauuii, KOTOpble MOMKHO BbINOAHATb MPU BO3HUKHO-
BEeHWW npocToeB. [aHHas aHa/IMTUYECKan OLeHKa nos-
BO/IAET Y)XKe Ha CTaAuu NPOEKTMPOBAHMUA TeXHOAorm4yec-
KON cxembl MpoBefeHus BbipaboTKM MpeaBapuTeNbHO

OLEHWUTb YPOBEHb HaAEKHOCTM TEXHOIOTUM.

KnioueBble €noBa: HafeXHOCTb, KPUTEPUIN; OTKas;
NpPOCTON; peseps.

1. BBEAEHMUE

B cooTBeTCTBMM € 06LWENPUHATBIM OnpeaeseHnem
HaZleXXHOCTU, AaHHAA BE/IMYMHA XapaKTepusyeT BeponT-
HOCTb YCNELWHOro BbINOJAHEHMA 06bEKTOM (B paccmaTtpu-
BaeMOM C/ly4ae TEXHOIOTMYECKMM MPOLECCOM npoBese-
HUA BbIPaboTKkM) cBomx yHKLMI. OLeHKa yKasaHHOW
BEPOATHOCTM, COOTBETCTBEHHO, 3aBUCUT OT TaKUX UCXOA-
HbIX COCTaBAAKOLWMX, KaK KPYyr MPUHMMAEMbIX K y4yeTy
$aKTOpOB BHELWHUX BO3AEWCTBUA U BHYTPEHHUX BO3-

MOXKHOCTEM cucTemsbl (Mpouecca) No UX KOMMeHcaLmm.

2. OCHOBHAA 4YACTb

Cpeay NPUHUMAEMbIX YNCIOBbIX KPUTEPUEB HaZEMK-
HOCTWM Haubosibliee pacnpocTpaHeHWe MoAyYnan Kodd-
dUUMEHTbI FOTOBHOCTH, onpesensiemble Kak OTHOLeEeHue
YWUCTOTO BPEMEHW BbINOSHEHUA ONpefeseHHbIX onepa-
UMl K oblen Npoao/KUTENbHOCTU UX BbINONHEHUSA C
yyeTom npoctoeB. B paccmaTpuBaemom cCiyyae B
KayecTBe rNaBHOrO KpPUTEpPUA MpeanaraeTtca MCMosb3o-
BaTb KO3 MLMEHT rOTOBHOCTU TEXHOIOTMYECKOM CXEMbI

B Lie/IoMm, onpegenstowminca no popmyne

t
Kro= — = ’
l‘” + Al‘”

(1)

raoe t, — NPOAO/IKUTENIBHOCTL MPOXOAYECKOTO LKA Npu

OTCYTCTBMM MPOCTOEB, MUH ;
At, — yBennuenue NPOJOMKUTENLHOCTU LKA B pe-

3y/ibTaTe NPOCTOEB, MUH.

YepTa cBepxy 34eCb O3HAYaeT B3ATUE CPeAHero 3Ha-
YeHMA COOTBETCTBYIOLLEN CIy4aMHOW BEINYUHDI.

[lns onpeseneHns BTOPOro AOMONHUTENBHOIO KpUTe-
pvs Ha OCHOBE aHanM3a pacnpeneneHuns BeposTHOCTen
NPOAO/IKUTENBHOCTU NPOXOAYECKOro UMKAa Aaa pas-
JIMYHBIX TEXHOJIOTMYECKUX CXeM MpoBeaeHUn BbipaboToK
KombaliHOBbIM M OYypOB3pbIBHBIM crnocobamu npepgna-
raeTcA UCMo/Ib30BaTb BEPOATHOCTb OTKa3a TEXHOIO0MUM g.
OuEHKa 4YMCNOBbIX KPUTEPMEB HAZEKHOCTU TEXHO/O-

rMYECKUX CXeM NpoBeaeHnn BbipaboTok (KoappuumeHTa
roToBHOCTU K M BEPOATHOCTM OTKa3a (J) NnponsBoauTCcA

Ha OCHOBE ZlaHHbIX 06 MHTEHCUBHOCTAX NMOTOKOB OTKAa30B
M BOCCTAaHOBNEHWUW OTAE/IbHbIX BMAOB MPOXOAYECKOro
060py0BaHMA B KOHKPETHbIX FOPHOTEXHUYECKUX YC0-
BMAX U C YYETOM CTPYKTYPHbIX NapameTpoB npoxogyec-
Koro umkna. Mpu saTom LenecoobpasHO OTAENbHO pac-
CMOTpPETb C/ly4allt OTCYTCTBMA U HaZNuMA pe3epBupoBa-
HUA onepauuin U BUAOB PaboT, KOTOpble BbIMOJHAOTCA
npv BO3HUKHOBEHWW npocToeB. OTCYTCTBME YKA3aHHOrO
pe3epBMpPOBaHUA O3HayaeT, YTo Ntoboe OTKAOHEeHWe OT
HOPMa/IbHOFO TEYEHMA MPOXOAYECKOTO LMKNA BbI3blBAET
yBe/NnyeHue ero npoao/ikutTenbHocTu. B stom cnyuvae
nokasaTtenb K., paccuutbiBaeTcA MO M3BeCTHbIM ¢op-
mynam [1, 2], cooTBeTCTBYIOWMM NapannensHomy (2) u

nocnefoBaTeibHOMY (3) BbINONHEHWUIO OTAEAbHBIX Mexa-

HU3NPOBAHHbIX onepau,m‘/'l C NPoAO/IKUTENBHOCTAMU ti :

()

1
I.(I', X= 7
‘ Zkll_krf

i=l ri
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==, (3)

BeposTHOCTb OTKa3a q onpeaenserca no popmyne

— Aty

q:l- ’ (4)

roe l,. NPOAONKNUTENBHOCTL NMPOXOAYECKOTO LIMKIA, MUH;

A —CymmapHasi MHTEHCMBHOCTb MOTOKa OTKas3oB (1/mwuH),
onpeaensemas no popmynam (5) u (6) cootTBeTcTBEHHO NpU
napanneabHoM W MOCNenoBaTe/IbHOM BbINOJHEHUWU One-

paumu:

=3 )

A= Zﬂ,f‘- , (6)

[na pacyeta KpuTEpUEB HALEKHOCTU TEXHONOMU-
UECKOM CXeMbl C YY4EeTOM pe3epBMPOBaHMA OnepaLui
pasobbeM MNPOXOAYECKMIA UMKA Ha M WHTEpBanos,
XapPaKTePU3YIOLLMXCA NMOCTOAHCTBOM BHYTPU MHTEPBaNOB
CYMMAapHbIX MHTEHCMBHOCTENW MOTOKOB OTKA30oB M BOC-
cTaHoB/MEeHWII 060pYAOBaHUA, @ TaKKe MpeHebpexMmo
Masioll BEPOATHOCTbIO BO3HUKHOBEHUA HA AaHHOM WUHTe-
psane 6osee yem 04HOrO OTKasa. MycTb T— NPOLOMIKM-
TENIbHOCTb i—F0 MHTEpPBana, MWH ; T,—A/MTENbHOCTb
BOCCTaHOBNEHNA 06OpPYA0BaHMA MOCAe OTKasa, Mpouc-
WeAWwero Ha i-OM WHTepBane, MUH; To— MNPOLOIKM-
TeNbHOCTb PaboTbl Ha i-OM MHTepBase A0 BO3HWKHOBE-
N-YNCNEHHOCTb CMEHHOTO 3BeHa

HUA OTKas3a, MWUH;

H c
NPOXOAYNKOB, YeN.; T .., T,,;  COOTBETCTBEHHO
TPYAO0EMKOCTb PaboT, OTHOCUMBIX K “HecHMKaemomy” u

pesepsy,
oTAaoWeMyCa NOCTOAHHbIM, U pe3epBy, CHMXKakLWemyca

K “cHwxaemomy” pesepBam (T.e. K

no xoay LI,VIK/'Ia), 4yen. - MUH; Aiv Hi~ CyMMapHbIe

MHTEHCMBHOCTM MNOTOKOB OTKA30B W BOCCTAHOBJ/IEHUI
obopynoBaHus.
Torpa cnpasea/iMBbl CleAyoLme COOTHOLLEHUA:

Ne 3 (489), 2013

H c

Tperi _ Tpesi(Ti~Toi)7, (7)
At =2 maxfo.z, —Treri  Tyer ,
1 El X[ \Thi = i ]
Ar o
Atuzg (1_€_Airj)i.e pes-i? (8)
i=1 I

1

roe yeprta CBepxy O3Ha4yaeT B3ATME CPeAHero 3HavyeHus
CNyYaliHOW BENNYMHDI.
C NomoLbio COOTHOLWEHUA (8) HeTpyAHO onpeaenuTb
KO3bOULMEHT FOTOBHOCTU
t
I.(I'.CX:#— ’
t, +AL,
a BE€/IMYMHA
q=p{A, O}
onpeaenseTca Ha OCHOBE COOTHOLWeEHUA (7) no popmyne

T

i pes -

qg=1- ;r:[le_liri[l"' ;LiTi(l_ei ' )]. “

3. 3AK/TKOYEHUE

Takvm 06pasom, NpuBeaeHHbIE COOTHOLLEHWUSA NO3BO-
NAIOT Y¥Ke Ha CTaguu NPOEKTUPOBAHUA TEXHONOTUYECKOM
CXeMbl NpoBeAeHWUA BbIpaboTKM NpeaBapuUTeNbHO oLe-
HWTb YPOBEHb HAAENKHOCTU TEXHONOMMWU B Pa3/UYHbIX
YCNOBMAX NPOXOAKM, OMPeAenTb BO3MOXKHbIE AMana3o-
Hbl NOBbILWEHNA HAZEXKHOCTU NPU yBenYeHumn 6e30TKas-
HOCTM paboTbl U (MaM) pemoHTonpurogHocTn obopy-
[OBaHWA, NpyU BBELEHUWU [LOMONHWUTENbHbIX Pe3epBHbIX
paboT, M3MEHEHUN CTPYKTYPbI NPOXOAYECKOrO LMKAA.
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UDC 624.191
ANALYTICAL EVALUATION OF RELIABILITY OF THE TUNNEL CONSTRUCTION TECHNOLOGICAL
SCHEMES

|. Gujabidze, R. Mzhavanadze, Z. Lebanidze
Department of mining technologies, Georgian Technical University, 77, Kostava str, Thilisi, 0175, Georgia

Resume: There are defined main criteria for evaluation of reliability of tunnel construction technological schemes
are defined according to data on standstill of tunneling equipment and intensity of restoration. Also, the case of re-
serve works is separately discussed, that can be implemented in the event of standstill. Presented evaluation and

analysis allow to estimate reliability level of technology at the stage of designing the tunneling technological scheme.

Key words: reliability; criterion; standstill; refusal; reserve.

domydaamos obsdgdese 29.05.2013

30



d030J&a0) &JI6MRKRMO0LS KRS
3dBORIMAN0L 1LIIGB0S

YK 669.26

ONPEAENEHUE KO3PPULMEHTA YMEHBLLEHWUA 3OPEKTUBHOW NIOLWALN AUOOY3IUU NPU
OKMUCNEHWUU }KAPOCTOMKUX CNJIABOB XPOMA

W.T. Haxyuypuwsunu, 0.U. Mukaase, H.U. Maiicypaase*, I.O. Mukagse
[enapTameHT MeTannyprumn, matepuanosegeHus u obpaboTkM meTannos, MPY3UHCKUI TEXHUYECKUA YHUBEPCUTET,

Mpy3ua, 0175, Téunucu, yn. Koctasa 69

E-mail: nmaisuradze@gtu.ge

Pe3stome: MMpepnoxeHa HoBasa dopmyna onpege-
NeHnsa KoappuumeHTa ymeHblueHns 3pPpeKTUBHOM nno-
waan anoddysmm ana npouecca okncaeHus ocoboxkapoc-
TOMKMX CMNNAaBOB C BapbePHbIMM CNOAMM U3 CTaBUNbHbIX
oKcnaoB. [InA HafeXKHOro NPOrHo3MpoBaHUA NOoL06HbIX
CNIOXKHBIX MPOLLECCOB Hapaay € noabopom ageKkBaTHOM
KUHETUYECKOW MOAENM OYeHb Ba)KHO KOPPEKTHOE Bbl-
ynucneHWe NapameTpoB OKUcAeHuA. MNpurogHocTb HOBOM
pacyeTHOM dopmynbl ANA NOCTPOEHUA TEOopPeTUYECKUX
KPUBbIX OKUC/IEHWA [EeMOHCTPUpPYeTCs Ha npumepe
BbICOKOTEMMEPATYPHOrO OKUCNEHUA KOHCTPYKLMOHHOIO
cnnasa Ha ocHoBse xpoma BX1 —176.

Kniouesblie cnosa:
nenus; guodysnmoHHble bapbepbl; pacyeTHble Gopmybl.

KUHETUKa; napameTpbl OKWUC-

3. BBEAEHUE
Mpouecc OKUCAeHWA CNAaBOB, COMPOBONKAAMOLLMIACA
YMEHbLUEHWEM PEaKUMOHHOM MOBEPXHOCTU, MPUHATO
OMUCbIBaTb KMHETUYECKMM ypaBHeHnem [1]
1
w = %fn(kwlkpr +1), (1)

rae W — yaenbHblii MpuBEC CUCTEMb! CrJiaB/oKaivHa 3a
BpemA 7, k, —napabonunyeckas KOHCTaHTa CKOPOCTU OKMC-
neHus,  k —KoadOUUMEHT yMeHblueHUAa 3ddeKTUBHOM
NIoOWaAM PeaKUMOHHOW MNOBEPXHOCTU. YpasBHeHue (1)
BbIBOAUTCA Ha 6a3e BbipaxKeHMs ckopocTu npouecca [1]:
WL @
dr 2w ’

—kW
e

YYWUTLIBAIOLLETO, YTO B OTCYTCTBUE M3MEHEHMA Mo-
BEPXHOCTU (k = 0) npouecc NpoTekaeT Mo «MNPOCTOMY»
napabonuueckomy 3akoHy W> =k,r. Bxopawwue B
n k

onpegenalTca nytem rpadpuyeckon o6paboTKM 3sKcne-

paccmaTpmBaemble YpPaBHEHUA KOHCTAHTbI kP

PUMEHTaIbHOW KMHETUYECKOM 3aBUCMMOCTU YAENbHOro
(2), 8
KoopauHatax dW/dt — 1/W B nepsom npubaunkeHuu

npueeca, KOTOpaA, COrMacHoO YypaBHEHUIO

ABAAETCA NPAMOAUHeNHOW [2].
(3,4]
onpefieneHna KOHCTaHT k, W k. B uvactHocT, Ana

B paborax npeasioXKeHbl WHble  cnocobbl

BbluMcneHna kKoadduumeHTa k BbiBegeHa dopmyna,
NPUMEHMMasA A/ MNPOLLeCcCOB BbICOKOTEMMEPATYPHOro
OKUCNEHMA KAPOCTOMKUX cniaBoB xpoma BX1-17A [4].
BbiBOg,  yKasaHHOM  dopmynbl
npeanoioKeHNn, YTO MIHOBEHHAA HAYasibHasA CKOPOCTb

OCHOBblIBaeTCA Ha

npouecca k, =oo. OAHAaKO AR HEKOTOPbIX ApYyrux
cnnaBoB xpoma (Hanp., BX1-176) Takoe gonyuweHue He
NPUBOAUT K KOPPEKTHOMY COOTBETCTBUIO IKCMEPUMEH-
TaNbHbIX U PACYETHbIX AaHHbIX. [03ToMy B HacToALleln
paboTe npeanpuHATa NOMbITKA BbiBoAa 6osee obuiel
dopmMynbl, y4MTbIBalOWEN BO3IMOMKHOCTb MPOTEKAHMA
npotecca ¢ 1060 BO3MOMXKHOM HauyalbHOW CKOPOCTbIO.
C 3TOM LEenblo B KayecTBe WCXOAHOW WMCMO/b30BaHa
HesBHasn

npwuseca [5]

KUHeTn4yeckan 3aBNCUMOCTb yAeNnbHOro

2
Kk,

T =

[ (o =1) =™ kW, 1) |+

1 kw kW,
+—— (" —e"
P )

»

(3)
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(k, — npAamonuHeiiHaA KOHCTaHTa CKOPOCTM MpoLecca,

W, —Ha4yanbHbli  yAenbHbIi  NpuBEC),  KOPPEKTHO

ONKWCbHIBAOLLAA NPOLECC OKUCNIEHUA HEKOTOPbIX CNNABOB
Xpoma Ha Bo3ayxe [6]. YpasHeHue (3) npeacraBnser
coboit UHTerpanbHyto ¢GOPMY BbIPaXKEHUS CKOPOCTU
yZieNbHOro NpuBeca

aw kp

dr  2W +k,/k,

C rpaHuyHbiM ycnosuem =0, W =W,. MNocnepHee

(4)

YypaBHEHME BblBEAEHO Ha AONyLWEHUU, 4To npu k =0

NpoLecc NPOTEKaeT MO «C/AOXKHOMY» napabosinyeckomy
2

3aKOHY k_+k_ =7T+7,. 3pecb 7, — CABUT NO BpeMeH-
r P

HOM OCW, COOTBETCTBYHWOLWMN Hananumio npun 7 =0 Ha-
YanbHOro yaenbHoro npuseca W,. U3 ypasHeHua (4)
BMAHO, Y4TO NpK

aw iy
drlt=7,,W=0 "'

CKOPOCTb  yAesIbHOro

r=1,, W=0,

BeBeaem HOBbIM napametp -—
npusecasTodke =0, W =W:

aw PR R
dr |7=0, W=Wy =" oW, 4k, /k,
Ha cxematnyeckom M306pa)'KEHMM

W(r), npenctaBneHHoii Ha puc.l, k, =tga wn k, =tgf

e (5)

3aBNCMMOCTU

. BugonsmeHunm ypasHeHue (5) cneayowmm obpasom:
1 kp/k
k=—m—"2L-—"—. (6)
W, 2W,+k,/k,
Taknum obpasom, onpeaenms No SKCNEPUMEHTANbHOM
3aBMCMMOCTWM  YAe/IbHOTO  MpwuBeca

napametpbl W, k., k, n k,, c nomowbio popmynbl

KUHETUYECKoMn

(6) MOXKHO BbIUMCAUTL U NApameTp k.

W, mr/c: e

2.00 1

, K=3,66

1.50 4

r 400 T T T T 1 T, 4

-0.50 0.po 0.50 1.00 1.50 2.00 2.50
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W

Puc. 1. CxemaTuyeckoe n3obpakeHme KUHETUYECKOM KpUBOWM
npuseca cnnasa: AB — y4acToK, COOTBETCTBYIOLUI HAPACTAHMIO
TemnepaTypbl OT KOMHaTHOM A0 onepatuBHoi, BC — y4acTok,
COOTBETCTBYIOLYUI M30TEPMUYECKOMY NpoLieccy

4. OCHOBHAA YACTb
PE3Y/IbTATbI UCCNEAOBAHWIA U UX OBCYKOEHUE

MpoaeMoHCTpMpyem BO3MOXKHOCTb MPaAKTUYECKOro
NPUMEHEHMA NONYYEHHOW GOPMY/bI C UCNONb30BaHMEM
3KCNepPUMEHTaNbHbIX [aHHbIX MO OKMCAEHWIO CnaaBa
BX1-176 [7] Ha Bo3gyxe. Ha puc. 2 a,6 npeactaBfieHbl
KMHETUYECKME KpMBble, MOlyYeHHbIE MPU TemMnepaTypax
1300 1 1400°C, a B Tabauue npusefeHbl onpeaeneHHble
no HMM napameTpbl npouecca. C Mcnonb3oBaHMEM
JaHHbIX ana 1300°C MOMKHO CcOCTaBUTbL IMMNUpUYeckoe
BblpaXkeHMe Mo ypaBHeHuwo (1).
NoAy4yeHo Npu rpaHuyHom ycnosun 7=0, W =0 [1];

3To ypaBHeHue

O HaKoO Nerko nokasatb, Yto npu z=0, W =W, oHo

BUAOU3MEHUTCA Cheayrowmm o6pa30M:

1 i
W =—tn(kJkyr +e™) (7)
k
W, mr/em”
4.00 1
3.00
2.00
1.09/‘
Y,
r 066 T T T T J
T, q
-0.50 0.00 0.50 1.00 1.50 2.00 2.50
0

Puc.2. Mpueec cnnasa BX1=176 Ha Bo3ayxe npu 1300 (a) n 1400°C (6): 1 1 4 — aKcnepuMeHTaNbHble KpUBble,
2 - no ypaBHeHuio (7), 3 u 5 — no ypasBHeHwuio (3).
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KuHeTuuyeckue napameTtpbl oKucneHusa cnnasa BX1-17b Ha Bo3ayxe

2 2
t,°C W,, mr/cm ky» k,, ky, k, cm/mr
*) mr/cm*uac mr/em’yac mr’/em*yac
no ¢op- (**)
myne (6)
1300 0,4 1,33 3,66 2,48 0,58 0,64
1400 0,83 1,5 3,20 4,90 0,02 _

(*) — akcnepumeHTanbHble gaHHble, (**) — no metoguke [2], (***) — no meTtoguke [3]

M COOTBETCTBEHHO, ANA TemnepaTypbl 1300°C 6ygem

NMEeTb:

W =1,56/n(1,01\/7 +1,29), (8)
rae W —8 mr/cm’, T— B yac. [oCTpoeHHas no sTomy
YPaBHEHUIO TeOpeTMYEeCKasa KpMBaa NoKasaHa Ha puc.2a.
M3  pucyHka  BMAHO

HEKOoTOopoe pacxoxxgeHune

3KCMEPUMEHTaNbHOW U TEOPETUYECKON  KPUBbIX.
Moactasnas B dopmyny (6) TabauuHble AaHHble ANA
paccmatpuBaemoi TemnepaTtypbl, noayuum: k = 0,58

cm’/mr. Toraa no ypasHeHuio (3) Gyaem UMeTb:

7 =2,41["* (0,58W —1)+0,97] +

+0,47(e”™ —1,26) (9)
(W—8 mr/cm’, 7— B yac). MNocTpoeHHaa no 3Tomy
YPaBHEHUIO TeopeTUYecKaa KpuBaa TaKkKe MoKasaHa Ha

puc. 2a.
C wucnonb3oBaHMemM  TabAWYHbIX  AaHHbIX MO
oKucnenuio cnnasa BX1-176 npu Temnepatype 1400°C,
k=0,02 cm’/mr "

COOTBETCTBEHHO, MO ypaBHeHMUIo (3)

no dopmyne nony4ynm

7 =843,31[e>™" (0,020 —1) + 1]+

+14,20(*" -1,02), (10)

2
rae W — B mr/cm®, 7— B yac. [ocTpoeHHas no nocnea-
HEeMYy YpaBHEHWIO KMHEeTMYeCKaa KpuBasa npeacTaB/ieHa
Ha puc. 26. U3 pUCyHKa BMAHO XOpollee COOTBETCTBUE

3KcnepmmeHTaanoi/'| n TeopeTquCKoH KpUBbIX.

3. 3AK/TIOMEHUE

Taknum obpasom, NoNy4eHHyY B HacTosAwen pabote
dopmyny (6) MOKHO Mcnonb3oBaTb AN ONpeaeneHus
K03bOULMEHTA YMEHbLIEHUS PEAKLMOHHOW MOoBEPXHOC-

TV B npoueccax ¢ obpasoBaHMEM B OKaanHe bapbepHbIX
OKCMIOB, B YaCTHOCTWU, NMPWU OKUCAEHWUWN KAPOCTONKMX

cns1iaBoB Xpoma.
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0175, Georgia

Resume: There was proposed the new formula for determination coefficient of decreasing effective diffusion area
in oxidation of heat-resisting alloys with barrier layers of stable oxides. For reliable prediction of the similar complex
processes along with the most adequate kinetic model application is very important to calculate correctly the oxida-

tion parameters. The suitability of the obtained formula for construction of theoretical oxidation curves is demon-
strated by means of high-temperature oxidation of chromium structural alloy BX1-175.

Key words: kinetics; oxidation parameters; diffusion barriers; calculation formula.
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KOJIMYECTBEHHOE ONPEAENEHUE ®JIABOHOUA0B B HACTOMKE C/IOXHOIO COCTABA

WU.B. Uomas, T.I. UnHuaase, H.Ox. Fenosaun*, X.Ax. Uukapuwsunu, K. T. bBaunkagse
OenaptameHT dapmaumu, Mpy3MHCKUIA TEXHUYECKUA yHuBepcuTeT, Mpysus, 0175, Téunucu, yn. Koctasa 69

E-mail: n.gelovani@gtu.ge

Pe3lome: PaspabotaHa MeTOAMKa KOJMYECTBEHHOO

onpeaeneHuAa d)l'laBOHOVILI,OB B HACTOMKe CNOXKHOro

coctaBa. Metogom anddepeHLManbHOM cnekTpodoTo-
MeTpUM NpoBefeHa peakuusa KoMMNaekcoobpasoBaHuWs
¢bnaBoHOMAOB, NO3BOMAIOWANA MPUMEHATb B  KayecTse
KOHTPOANA UCMbITyeMblli pacTBop 6e3 peaktnea. CoyetaHue
METOAMKN W UCYUCNIEHWUS CYMMbl COAEPMKaHWsA ¢naso-
HOMAOB MpenapaTta no ¢Gopmyae CHWUXKAeT BO3MOMKHOCTb
CUCTEMATMYECKOW OLWKBKKU. PesynbTaTom uccnegoBaHus
ABNAETCA pa3paboTaHHas MeToavKa, o6najaloLlas Bbl-

COKOM TOYHOCTbIO.

Kntouesble cnoBa: ¢pnaBoHoMAbl; CNEKTPOPOTOMET-

pUAa; PYTUH; Xnopua alloMUHUA; MeTO4UKa.

5. BBEAEHME

Hactolika cnoxHoro cocTtaBa 6bina CO34aHa A4nAa
BOCCTaHOBNEHUA OpraHM3ma nocne pagnmaymMnoHHOro 06-
Ny4eHUA KaK 06u.|,eprennmouJ,ee cpeacTeBo, NOKasaHHOE
ANA ne4yeHnAa rMNOTOHUKU, aCTeHUN acTeHOAEeNPECCUBHbIX
COCTOSIHUW, HEBpaCTeHMVI, Aana I'IpOd)MI'IaKTVIKM n nevyeHunAa

YMCTBEHHOTO U GU3NYECKOTO NepeyToOMIEHUS.

6. OCHOBHAA YACTb

B coctaB HaCTOWMKM BXOAWUT pacTUTE/IbHOE Cbipbe C/le-
AYIOLWEero cocTtaBa: NaoAbl WWMNOBHUKA, Naoabl abpuKoca,
naoabl 60ApbILHMKA, NAOAbI Ka/IMHbI, KOPHEBWLLA U KOPHU
AeBACMNA, NIoAbl YepPHOM CMOPOAMHDI, INCTbA KPanuBsbl,
KOPHEBMLA NIONyXa, ANUCTbA MaTb-U-Mayexu, KOpHeBMLa
avpa, KOPHU OAyBaHUYMKa, KOPHEBULLA W KOPHM COJIOAKM,
TpaBa 38epobos, Tpasa NyCTbIPHUKA, NI0AbI YKPONa, NA0AbI
obnenuxu, TpaBa OWankuM, Tpasa AylMUbl, CEMEHa KO-
pvaHgpa, naoabl pPAbUHbI OBbIKHOBEHHOW, TpaBa TbiCA-
YyeneTHMKa, MNAoAbl MOMIKEBE/NbHWMKA, JICTbA  MATHI
nepeyHon, JIMCT MOJOPOXKHMKA, CMOEBULIA NaMUHAPWUK,
LBETbl MUKMbI, TPABa 30/10TOTLICAYHMKA, CONNOAMUA ONIbXM,

CEeMEeHa /IbHa, LIBETKN BeCcCMepTHUKA.

CoctaB gaH 13 pacyeta Ha 1000 mn roToBOro NPoAyKTa.

B cBA3M € Tem, 4TO B COCTaB Npenapara JiekapcTBeHHoe
Cbipbe BXOAWUT B MabIX KOJMYECTBAX, KO/JUYECTBEHHO
BO3MOXHO OMNpefenuTb TONbKO Te AeNCTBylOlME Be-
LecTBa, KOTOpPble MPUCYTCTBYIOT BO MHOMMX JIEKAPCTBEH-
HbIX PACTEHMAX: CaMbIMM PACNPOCTPAHEHHbIMU [EeNCTBY-
IOWMMM BeLecTBaMM B AaHHOM Cbipbe ABaAtoTcA ¢dna-
BoHOMAbI [3,5,6].

B cBA3M C M3N10}KEHHDBIM BbIlWe, Le/1blo AAaHHOrO uccne-
[0BaHWA 6bl10: pa3paboTaTb METOAMKY KOMYECTBEHHOTO
onpeaeneHua ¢GnaBoOHOMAOB U YCTaHOBWUTb BO3MOXHOCTb
MCMNO/Ib30BaHMA €€ A1 HACTOMKM CIOXHOro COCTaBa.

[na KonuyectBeHHOro onpegeneHvs ¢GpnaBoHOUAOB B
pacTUTeNbHOM cbipbe W duTOoNpenapaTax MNpPeasioKeH
CNeKTpopOTOKONOPUMETPUYECKUIA  MeToZ, Mocne Bblae-
NIeHUA U o4mnCTKM dnaBoHonaos [2,4,7]. Mbl He moram uc-
Nnonb30BaTb MeETOA, MPAMOW CnekTpopoTomeTpuM nocne
BblAENIeHMA U OYUCTKU GNaBOHOWMAOB OT COMYTCTBYHOLLMX
BELLECTB, T.K. NPU OUUCTKe TepsaeTcs 6oblIoe KOANYECTBO
$1aBOHOMA0B M NOYHAOTCA 3aHUMKEHHbIE Pe3y/ibTaTbl.

Hamun npumeHeHa auddepeHumanbHas cnektTpodpoTo-
MeTpuA Mocne nNpoBeAEeHUA peakuuMu Komnaekcoobpa-
30BaHUA GpaBOHOMAOB C X0PULOM aNtOMUHKA, KOTOPbIM
BbI3blBaeT HATOXPOMHbIN CABUI OAHOW MOOCHI MOr/OLLe-
HuA ¢ 330-350 Hm go 350-410 Hm. 3TO no3sonseT npu-
MEHATb B KauyecTBe KOHTPOJS WCMbITyeMblii pacTBop 6e3
peakTMBa M TEM CaMbIM WCKIOYUTb BAUAHME COMYTCTBY-
IOWMX BelecTs, a C1eA0BaTeNbHO, WCKAOYUTL CTaAMio
Ana

nonydyeHns 6osnee BOCMPOM3BOAMMbIX PE3Y/IbTATOB pPeaK-

OYUCTKM pPacTBOpPa OT 3SKCTPAKTUBHbLIX BELLECTB.

LU0 KOMMNEeKCcoobpa3oBaHUA nNposoaAaTt B cpege 50-60%-
Horo sTaHona [1].

B KauecTBe CTaHAAPTHOrO BellecTBa BblbpaH PyTWH,
anddepeHUManbHblii CNEKTP NOrMOWEHUA KOTOPOro ¢
XNOPUAOM aNlOMUHMA B NpeanaraemblX YCNOBUAX COB-
nagaet ¢ gudpdepeHumanbHbIM crnekTpom $GaaBoHOUAOB
npenapara.

MeTtoguka. 20 ma npenapata NOMELLAOT B BbiNapu-
TENbHYIO Yallky, NpubasnalT 2 MA pasBefeHHON XA-
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OpPUCTOBOAOPOAHOM KMCNOTbI U YNapuBalOT Ha KunsALLen
BoAsAHon 6aHe Ao 10 mn. BogHbli OCTAaTOK B BbiNa-
PUTENBHOW YallKe OXNaxAaloT A0 KOMHATHOW Temnepa-
TYpbl M NOMELLAIOT B CTEKNAHHYIO KONOHKY AnameTpom 1
cMm, BbicoToM 25 cm ¢ 0,5 r nonnammaa, BbinapuUTeibHYHO
YallKy M KONOHKY npombiBatoT 10 ma Bogbl. Korga Hag,
COpHEHTOM OCTaeTca CNOW KMAKOCTM 1-2 M, BOAHbIN
antoat otbpacbiBatoT. dnoMpoBaHME cymmbl $HAaBOHO-
MAoB npoBoaaT 25 mn 96%-Horo 3sTaHoNa, KOTOPbIN
[06aBNAT B KONOHKY NOCTENEHHO, MOPLMAMMU N0 5 MA;
nepsble nopuuun antoata (becuBeTHble M NpPO3payHbie)
cobupatloT B rpalyMpoBaHHy0 NPO6UPKY BMECTUMOCTbIO
10 mn gmnametpom 1 cm. Korga antoeHT npuobpeTtaet
OKpPacKy M 06bem OKpaleHHOro 3/t0eHTa B Npobupke
pocturaet 1 ma, mepHyto NnpobupKy ybupatoT (rpaHuua
pasaena 6ecLBeTHOro BOAHOMO M OKPALLEeHHOro cnupTo-
BOrO C/I0€B 3/10aTa B MNPO6MPKe XOPOLIO PasANyUMbI
BM3Yya/ibHO). DNHOEHT M3 NPobUpKK oTbpackiBatoT. Mocne-
Aylowue nopumum anata cobupatoT B MepHyo Konby
BMeCTUMOCTbIO 25 mn, obbem 3antoata B Konbe fo0BOAAT
96%-HbIM 3TaHONOM [0 METKM U NepemeLlnBatoT.

B nBe MepHble KONbbl BMECTUMOCTbIO 25 M OTme-
puBatoT no 10 mn antoata. B oaHy Konby aobasnaioT 5 mn
3% cnupTOBOro pacTeopa x10puga altoMUHUA U J0BOAAT
ob6bem pacteopa B Konbax 96%-HbIM CMMPTOM 10 METKMU.

Yepes 30 MUHYT U3MepAOT ONTUYECKYHD MIOTHOCTb
NONY4EHHOro PacTBopa C MOMOLLbIO cnekTpodpoTomeTpa
npu gavHe BoAHbl 407 £ 3 HM B KHOBETe C TOJLUMHOM
cnoa 10 mm, UCNoNb3yA B KayecTse pacTBOpa CpaBHEHMUA
CcoAepKMMoe BTOPOW KoNbbl. MapannenbHo M3mepstoT
ONTUYECKY MIOTHOCTb PacTBopa, cogep:Kawero 1 mn
PCO

06paboTaHHOrO aHaNOMMYHO MCMbITYEMOMY PacTBOpPY,

(pactBopa cTaHgapTHoro o06pasua) pyTUHa,
MCNONb3yA B KayecTBe pacTBOpa CpaBHEHWA PacTBop,
copgepawmii 1 mn PCO pyTMHa, NOMELLEHHOTO B
MEpHYI0 Koiby BMECTUMOCTblO 25 MA U [oBefeHHOro
96% -HbIM CMUPTOM [0 METKU.

CopepkaHue cymmbl GpiaBoOHOMAOB B npenapaTte B
npoLeHTax B nepecyeTe HA PYTUH BbIYUCAAKOT MO

dopmyne

D><m><1><25><25><100:D><m
D,x 100 x 25 x 20 x 10 Dyx 8 ~

rae D — onTuyeckasa NAOTHOCTb UCNbITYEMOro pacTBopa;
Do— ontnyeckasa nnotHoctb PCO pyTuHa;

M — Macca HaBeCKM pPyTUHA B rpaMmax.

Ne 3 (489), 2013

CopeprkaHue cymmbl ¢$naBoHOMAOB B npenapaTte Ha
PYTUH JOMKHO 6bITb HEe MeHee 0,003%.

MNpumeyanue. 1. Mpurotosnenre PCO pytnHa. Okono

0,05 r (ToyHasa HaBecka) pyTMHa (I® X, ct. 558),
npeaBapuTENbHO BbICYLWIEHHOTO MpW Temnepatype OT
130 po 135 °C B TeueHue 3 u, pacteopsatoT B 50 mn 96%-
HOro crnMpTa B MepHoW Konbe BmectumocTbio 100 mn
npuv HarpeeBaHWuM Ha 6aHe,

Kunawen BoaAHOMN

OX/IAXKAAOT [0 KOMHATHOM TemnepaTypbl, [AOBOAAT
obbem pactBopa 96%-HbIM CNMPTOM A0 METKM MU
nepemeLLUBatoT.

CpoK rogHocTu pactsopa - 1 mec.

2. MNpuroToBneHue pacTsopa xJ10puaa aatomuHma. 3 r

xnopuga antommHuma (FOCT 3759-75) pacteopsAtT B 50
MA 96%-HOro cnupta B MepHoOW Kosnbe BMECTUMOCTbIO
100 mn, foBoaAT o6bem pactBopa 96%-HbiM CNUPTOM A0
MEeTKMU 1 NepemelLmnBaloT.

CpoK rogHocTu pactsopa - 3 mec.

3. MpwurotosneHne KonoHku. 0,5 r nonvamuaa ana
(TY 6-09-10-822-73)

NMOMeLLAIoT B CTaKaH BMeCTMMOCTbIo 50 mn, npnbasnatoT

KOJIOHOYHOW  XpomaTtorpadpun
20 M/ BOZbI, NEPEMELLIMBAIOT U BbIIMBAIOT Yepes BOPOH-
Ky B KOMOHKY auameTtpom 1,5 cm u BbicoTol 25 cm; B
Kak[yl 4acTb KOJIOHKM NpeaBapUTENbHO MOMELLaoT
HebOoNbLIOWN BaTHbIM TaMMNOH, CMOYEHHbIN BOAOMN, KONOH-
KY 3aMO/IHAIOT NPU OTKPLITOM KpaHe. IoMpoBaHue npo-
BOAAT CO CKOPOCTbIO 4 MAI/MUH, He flonycKas 06HaXKeHus
noBepxHOCTU copbeHTa. TOAWMHA CNOA KUAKOCTU Haf
copbeHTOM A0MKHa BbITb HE MeHee 2-3 MM.

MeToauKa 6blna anpobupoBaHa C LENblo U3y4yeHUus
BOCMPOM3BOAMMOCTU U TOYHOCTU. MoslyYeHHble pesy/b-
TaTbl NpeAcTasieHbl B Tabn. 1.

Tabnuua 1

MeTponoruyeckme XapakTepucTuku
KOJINYECTBEHHOrO onpeaeneHuns
¢$bnaBoHOMA0B B HacToOiKe

fl X,r $X P,% | T(p,f) AX

9 | 0,0044 | 0,00009 95 2,26 0,00020

M3 Tabn. 1 cnepyeT: owmnbKa egMHUYHOrO onpeaene-
HUS Npu JdoBepuTenbHol BepoaTHocTM 0,95 He npe-
BblwaeT + 5,0 %.

OTCyTCTBME CUCTEMATUYECKOW OLWMBKM [0Ka3aHOo
npoBeAeHMEM OMbITOB ¢ fo6aBKoM pyTUHa. NonyyeHHble
pe3ynbTaTbl NpeAcTaBAeHbl B Tab. 2.
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Tabauua 2

Pe3ynbraTbl KONUYECTBEHHOrO onpeaeneHus d)naBOHOMAOB C UCNOJZIb30BaHUEM MeTOo 4a AOGBBOK

Ne n/n HalpeHa cymma [obasneHo [onxHa 6bITb HapeHa cymma OTHOoCUTeNbHan
dnasoHomnpos pyTvHa r/100 mn HavAeHa cymma $naBoHOMA0B U owunbKa, %
r/100 mn $naBoHOMA0B U pytvHa r/100 mn
pyTuHa r/100 mn
1 0,0044 0,0011 0,0055 0,0053 -3,6
2 0,0060 0,0015 0,0075 0,0074 +1,4
3 0,0047 0,0024 0,0071 0,0073 +2,8
4 0,0051 0,0026 0,0077 0,0075 -2,6
5 0,0037 0,0028 0,0065 0,0067 +3,1

Pe3ynbTaTbl NOKa3biBAlOT OTCYTCTBME CUCTeMaTUYec-
KOM OLUNBKM.

B Tabn. 3 npepacraBneHbl pesyabTaTbl KOANYECTBEH-
Horo onpegeneHns $GnaBoHOMA0B B MPON3BOACTBEHHbIX

06pasLax HaCTOMKM C/I0XKHOIO COCTaBa.

Tabnunua 3
Cepwa npenapaTtos CopeprKaHune pnraBoHONO0B,
%
010211 0,0059
020411 0,0055
040511 0,0050
101211 0,0044
111211 0,0035

Ha oOcCHOBaHMWM pe3y/sbTaToB YCTaHOBAEH npegen

cofeprkaHuna ¢paasoHOMA0B B npenapate He meHee 0,003%.

3. 3AK/TIOMEHUE

1. PaspaboTaHa MeToAMKa KO/NMYECTBEHHOrO onpe-
AeneHna GnaBoOHOMAOB B HACTOWMKE C/OXKHOFO COCTaBa,
OCHOBaHHaA Ha 06pa3oBaHUM KOMMNEKCHOro coean-
HeHus $1aBOHOMAOB C PACTBOPOM X/10pPMAA ANOMUHUSA
1N U3MEPEHUN ONTUYECKOWN NIOTHOCTU C MOMOLLbLO CMekK-
TpodoTomeTpa Npu aAnnHe BoaHbl 407 HM.

2. PaspaboTtaHHas meToauKa obnagaeT pocTaTtou-
HOW TOYHOCTblO. OTHOCMTeNbHaA owunbka onpegeneHUs
npw goseputesnibHon BepoaTHOCcTM 0,95 He npeBbiwaeT +
4,62 %.
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l. Tsomaia, T. Tsintsadze, N. Gelovani, Kh. Tzikarishvili, K. Batsikadze
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Resume: There is developed the technique of quantitative definition flavonoids in the tincture of difficult struc-
ture. The method of differential spectrometer spends reaction eddied flavonoids complexes, allowing to apply as the
control the examinee solution without reactant. The combination of the technique and calculation of the sum of the
maintenance flavonoids preparation under the formula reduces possibility of a regular error. Result of research is the
developed technique possessing high accuracy.

Key words: Flavonoids; spectrometer; routines; aluminium chloride; technique.
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NOCTPOEHUE MATEMATUYECKON MOAENN ANHAMMUKN NPUBOAA KPYT/IONUNIbHOIO

CTAHKA

3.40. Yutnase, T.®. Muegnmwsunu, U.H. Ffenawsunn*, B.B. Aanwsunu, M.3. Yutuase
Jleco-TexHU4Yeckunin genaptameHT, FPY3UHCKUIA TeXHUYECKUIA yHuBepcuTeT, Fpyaus, 0175, Téuaucwm, yn. Koctaea 68°

E-mail: igor.gelashvili@yahoo.com

Pesilome: PaspabotaHa pacueTHas cxema, onpege-

NAOWAA  MOMEHTbI MHepUMM BpaLLAOWMXCA  AeTanei
KPYTrNOMUABHOIO CTaHKa; NPUBEAEHbl XapaKTEPUCTUKM Y-
pyrux 3BeHbeB NpuBOAQ; onpeaeneHbl MOAYaM YNpyrocTu
NIOCKUX, MPOPE3UHEHHbIX, X10MYAaTOOBYMaXKHbIX U BOJIO-
CAHbIX pemHel. lMocTpoeHa maTemaTMyeckas MoaeNb Au-
HaMMKK cncTeMbl €

nccneayemom MCMo/Ib30BaHMEM

ypaBHeHua JlarpaH:xa 2-ro paga.
KnioueBble cnosa: matemaTuMyeckas mopaenb; AuHa-
MWKa NPUBOAA; KPYTNONUAbHBIA CTAHOK; MOAY b YNPYrocTu

NIIOCKUX pEMHEM; ypaBHeHWe JlarpaH:xa.

1. BBEOEHME

M3BECTHO, YTO NPM PACMWUIOBKE PA3INYHBIX APEBECHBIX
KOMMO3MLMOHHBIX MaTepuasoB HeobXOoAMMO YyCTaHaB-
NINBaTb TO YUCI0 0BOPOTOB LUNMHAENS, KOTOPOE PernameH-
TUPOBAHO 3KCMNYaTALMOHHBIMU XapPaKTEPUCTUKAMU UHCT-
PYMEHTa M UWHCTPYMEHTaZIbHOTO MaTepuana. [ostomy
CTaHOYHbIN NPUBOL MMEET ONpPeaeIeHHOE YUCNO CTyNeHeln
WINUHAENS.

Mpu M3meHeHWM yncen obOPOTOB WINUHAENA NyTEM
M3MEHEHNA KMHEMATUYECKOM LIEMM, Ha KaXKAO0MN CTyneHu
yncen oboOpOTOB AMHAMMYECKME XAPAKTEPUCTUKKU MpU-
BOZA Pa3/INYHbI.

Bce Bpalatolmecs AeTanu PacCMaTpPMBAEMoro npu-
BOZA MOMHO PacCMaTpuBaTb KaK 3/1eMeHTbl C cocpeso-
TOYEHHbIMW Maccamu. [N BbIMUCIEHNA MOMEHTOB UHEp-

UMK OeTann, NocCNefHol pa3buBaloT Ha yyacTKM noc-

39

TOAHHOroO AnameTpa, onpeaenAaroT MOMEHT UHEPLUUU KaXK-

[,0r0 y4acTKa 1 3aTem UX CYMMUPYIOT.

2. OCHOBHAA YACTb

[na onpepeneHvs pacyeTHbIMKM crnocobamu  AMHA-
MMYECKMX XapaKTepUCTUK NpuBoaa (CMm. puc.) Heobxognmo
CHayafna NOArOTOBUTb PACYETHYHO CXEMY, T.€. BbIYUCAUTb
MOMEHTbI MHEPLMW BPALLAIOLLMXCA AeTanel, NpUBeaeHHbIe
MOMEHTbI 3BEHbEB, OCYLLECTBAAIOLLMX INHENHbIE NEpeme-
LEeHWA, BLIYUCAWUTL PKECTKOCTWU (NOAATAMBOCTW) YMpPyrux
3BEHBEB MEXKIY 3BEHbSIMM, XapPAKTEPUCTUKM aemndupo-
BaHMWA, NPUBECTU 3TU 3NEMEHTbI K LLEeNHOW cUCTEME, a Tak-
e BbIYUCNNTb XapaKTEPUCTUKUN NMPUBOLHbIX ABUraTeNEMN.

B paccmatpusaemom cny4ae (Cm. puc.) Mbl UMeem Aeno
C NpUBEAEHHBIMWU MOMEHTamu uHepumn J, u J,,, rae

J . — obLMI MOMEHT MHepUMKN BpaLLAIOWMXCA JeTanei,
YKpenaeHHbIX Ha Bajy npusogHoro Asuratens; J,, —

06LWMIN MOMEHT MHepUMW [eTaseil: BefOMbIX LIKMBOB,
LINMHAENA BMECTE C YCTaHOBNEHHOM Ha HEeM NU/IOM.
PemeHHyl0 nepegayy cuuTaem ynpyroi. Takxke npwu
6onee WMPOKOM MNOAXOAE K PacYeTHOW CXeme MOXKHO
paccmaTtpuBaTb NWAy YNpyrod B HanmpaBieHUW OcCH
WNMHAEeNs, T.e. B 3TOM HanpaBAeHWM BO3MOXKHbI ynpyrue
nedopmaumm
onpeaeneHHoro

nocneaHei 3a  CYeT  CyLECTBOBaHWA

YI/I0BOTO  HECOBMaZeHUs  NAOCKOCTU
BPALLEHNA MWL C BEPTUKANbHOW NAOCKOCTHHO.

C Y4ETOM BbILLIEN3/IOKEHHOTO B NEPBOM NPUBAMKEHNM
CXemMa MEXaHWYeCcKOM 4acTM cucTeMbl MNPUBOLA MOMKET

6bITb NPeLiCTaBNEHA CXeMOW, NPUBEAEHHOM Ha puC.
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CTPYyKTypHas pacyeTHas cxema
Ha puc: 1 - spaLuatowmecs 38eHbA C MOMEHTOM UHepuun J, | ;2 —

Bpaljalomecsa 3seHbAa C MOMEHTOM UHepLuun .]m2 ; 3—pAuckosaa nuna; 4
. @ ~
— pemeHHaA nepeaaya; lp =—— nepeparoyHoe OTHOLWEHUE pemeHHOU
;
0

nepegauu; g — TouKa npuseaeHus ynpyrogepopmmupyemoit maccbl B
HanpaBAeHWUU OCU ¥ NapannenbHOM OCH WNUHAENSA; MaKCUManbHan
BEe/IMYMHA NEPEHOCa OCU NUAbI 33 1 060POT WNUHAENS; O, U P—
COOTBETCTBEHHO YI/10Bble KOOPAMHATbI BPALLEHUA ABUTaTENA U
WINUHAENA CTaHKa

[lna nocTpoeHns maTemaTUyeckon Mofenu AMHAMUKM
BBOAMM B PaCCMOTPEHMWE ynpyrve nepemelleHns A@ u
yrnpyruve nepemetleHus AY B HanpasneHus ocv Y.

0606LLeHHBIMU KOOPAMHATaMU ABNAIOTCA @, YU Y, rae
Y - oceBble ABMKEHUA TOYKM 5 nnbl.

[na nepexofia K LEMNHOW CUCTEME OCYLLECTBIAEM
NnpuBeAEHNE MOMEHTOB MHEPLUKN U yrpyrux aedopmaLuit
@. [Ona npuseaeHna
MOMEHTOB MHEPLIMW 3BEHLEB, BPALLAIOLLMXCA COBMECTHO C
Ba/IOM ZIBUraTenNsi, UCNo/ib3yem 3aBUCUMOCTb [6-8]

K 0606LWeHHOM KoopauHaTte

I

1 1

gy == o @
J, @

rae  J,—npuBedeHHbIM K Bany WAMHAGNA MOMEHT.

CooTBeTCTBEHHO B JAa/ibHEMWMX  pacyeTax  bygem

ucnonb3oeatb 06osHavuenua J, =J,,.

MopaTAMBOCTL pemeHHOM nepejayn onpegenaercs
aedopmaumaMn peMHs Noa, AeUCTBUEM OKPYMKHOW CUAbI.
Tak Kak O0OblMHO PEMHM HadeBaloTCA Ha LWKMBbI C
TO OKpy)KHaa cuna
BOCMPUHMMAETCA 06eMmm BeTBAMM nepeaaun. OaHaKo npu
60MbWMX NepeaaBaeMblX HarpysKax, KOTopble NpPeBbIWatoT
OBOMHYHO P,
HaTAMKEHWUA, BCA HarpysKka BOCMPUHMMAETCA OAHON BETBbIO
nepegauu [1].

MpuBeaeHHan KpyTuabHaa NOAATAMBOCTb pPeMeHHOM
nepegauv

npegBapuUTe/ibHbIM  HaTAXEHUEM,

BE/IMYMHY  CUAbI npesagapuTeNnbHoOro

o ot
P aRFE
rae R — paguyc WKMBa Ha Bany, K KOTOPOMY MpUBOAMTCA

(3)

noAaTINBOCTb B CV;
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L, — 2dexTnBHas (pacueTHas) AnMHa BeTBM pemHsA

MEX Y LUKMBaMU B CM;
F — nnowazb NonepeyHoro Ce4YeHNA PEMHSA B CM’;
E — Moy /b YNPYrocTu pemHs;
a — KoabdUumeHT,

yLIMTbIBaIOLLI,Mﬁ BAnAHKNE

npefBapuTeNbHOrO HaTaeHua (o =2, ecm P <2P;
a =1, ecnn P>2PF,; Koraa BenunHa P 6auska Kk 2P, 1
npu KonebaHuAX Nepuoguyecku ee MpeBsblllaeT, npu
HOPMa/IbHOW 3KcnayaTaummn o =2 ).

Hue AaHa BennumHa F oNis CTaHZAPTHBIX KAMHOBbIX
pemMHen.

PacuetHas AnvHa setsu £, 6onblie, YeM paccToAHWe

[ mex iy TOUKaMM KacaHWA CO LUKMBAMM, TaK KaK y4acTKu
HaxoasLeroca Kpasx 0XBaTa,
NPUHMMAIOT y4yacTe B KonebaHusax Tem 6Gonbliee, yem

pemHs, Ha obnactu

KOrga OHWU HaXodATCA K Kpako U 4yem 6osbLe CKOpPOCTb

PeMHS,, TaK KaK LEHTpobeKHble CWAbl YMEeHbLUAloT
cuenneHne pemHa o LUKUBOM.
Mpodunb 0 A b B r il E
pemHsa
Mnowagb
ceyeHna | 0,47 | 0,81 | 1,38 | 2,3 | 4,76 | 692 | 11,7
(cm?)

0O6paboTka AaHHbIX MO3BOAWMAA NONYUUTL HOPMYNY

L

vV
0 =f+ﬁ(R1a1+Rz%)=5+

2R +R,)’

4
+1— IR +R,)+ 7

00
rae V — OKpy»HaA CKOPOCTb PeMHs B M/cek;
R, R, —paanycbl LKMBOB B CM;
L — mexoceBoe paccToaHue nepeaayn B cm;
a,, «,— COOTBETCTBYlOLMeE Yrbl 0XBaTa B paa [1].

2(R +R))

O6blMHO B CTaHKax 2R+ R <TI(R +R,), npu

3TOM
Cy =L+0,03V(R +R,)=
=’ =(R +R,)* +0,03V' (R, +R,). (5)

Mopaynb ynpyrocTu:

NNOCKMX NPOpPe3NHEHHbIX pemHelt E = (0,8+1,2)-10°
Kr/cm’;

NNOCKKX X710N4YaTOOYMarKHbIX pemHe

E =(0,3+0,6)-10° kr/cm’;
Nno aMepUKaHCKUM [AaHHbIM ANA KOXaHbIX peMHeﬁ
E=1,4-10° kr/cm’
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TKaHbIX  XNONYaTOByMakHbIX pemHeir E =2.8-10°
Kr/cm’;

TKaHbIX BONOCAHbIX pemHelt E =2,1-10 Kr/cm’;

npopesnHeHHbIX («banata») pemHeit E =2,1-10°
Kr/cm?;

A8 MIOCKUX BbICTPOXOAHBIX PEMHElN U3 BbICOKOMO-
NMMEpPHbIX MaTepuanos (KanpoH, MepsioH, NoAnadupbl)
E =(22,5+38)-10° kr/cm’.

Mo gaHHbiIm SHUMC, ana oTe4ecTBeHHbIX KanpoOHOBbIX
pemHel E 6An30K K BEpPXHEMY M3 NPUBEAEHHbIX 3HAYEHUIA.
B nnockmx 3ybuatbix pemHAx, nonyumslwmnx 6Honbluoe
pacnpocTpaHeHWe, B KayecTBe Kopaa
CTa/IbHble TPOCKKW, NO3TOMY FKECTKOCTb MX OYEeHb BENMKa.
Mogaynb ynpyroctT TakMX pPeMHEeN MOMKeT JfieaTb B
npepenax (60 +390)-10° kr/cm’.

ONA KAMHOBbLIX PEMHEN C TKAHEBbIM X10MYaTObYyMmaK-

UCNonb3yrT

HbIM KOPAOM pekomeHayeTtca E = (0,6+1,2)-10° KF/CMZ.
OAHaKo 3KCnepumeHTaNbHOe WCCNefoBaHWeE, MpoBe-
peHHoe B DHMMC, nokasano, 4To Mogynb Ynpyroctu Kau-
HOBbIX PEMHEN C XJ1I0N4YaTOBYMarKHbIM KOPZAOM, Haxoas-
WMXCA OAUTeNbHOE BPEMA MOA AEWUCTBMEM CWbl npea-
BAPUTENIbHOTO HaTAXKEHUA, BO/IbLLE, YEM Y TEX XKe PeMHEN,
He NoABepraBLUMXCA Mepes U3MEpPeHMeM MOAyNA npea-
BapUTENbHOMY HaTAXKeHMIo. oBbIWEeHNe MoayAA yripyroc-
TV Y HOBbIX peMHelt 6osibLue, Yem y NPUPaboTaHHbIX U coc-
TaBnaet ot 20 go 100%; 31O BbI3BAHO, OYEBWUAHO, MOCTE-
NEeHHOM OpuWeHTaumelr Mo HamnpaBAEHUIO AEWCTBUA CUJbI
BOJIOKOH KopZa. Kpome Toro, *KecTkoCTb pemMHel Npu Kose-
H6aHuAX 6oAbLUe, YEM NPU CTAaTUYECKOM Harpy»KeHuu. C yye-
TOM 3TUX PaAKTOPOB ANA KAMHOBbLIX KOPATKAHEBbLIX PEMHEN
npodwuneit A u b cnegyet npuHumats E = =(2,5+4)-10°

Ne 3 (489), 2013

[TKaHeBbIX pemHell pekomeHgyetea E = 2,45-10° KF/CMZ.

[N KNIMHOBBIX PEMHEN CO LIHYPOBbIM X/10N4aTobyMaK-
HbIM  KOpPZOM, C Y4YEeTOM  YKasaHHblIX  (aKTOpOB,
E=(6+8)-10° Kr/cm’; ANA KAMHOBbIX PEMHEN co LWKypO-
BbIM KOPZAOM W3 BOJIOKHA aHWUA E No4YTM He 3aBUCUT OT

NpeaBapUTENbHOTO HaTsKeHs v paseH 2-10° kr/cm’.

YcTaHOBKa pemHelt B nepegadvy (T.e. AnuTenbHoe
OencTBMe NpeaBapUTeNbHOrO HaTAXKEHMA) U ANMHAMMY-
HOCTb HarpyXeHua AO/KHbl CKa3blBaTbCA W Ha Benu-
YMHaxX Moaynen ynpyroctv NiOCKMX MPOPE3UHEHHbIX U
XN0on4aTobymarkHbIX pemHel. Mo aHanormm c sKkcnepwu-
MEHTaNbHbIMW AAHHBIMW MO KAUHOBbIM PEMHAM MOMKHO
pekoMeHAOBaTb YBEAUUYUTb MpPUBEAEHHblE Bbille 3Ha-
yeHua E B 2 pasa.

KoadpduumeHT xectkoct nunbl C, B HampasBneHUn y
Hanbonee uenecoobpasHO onpeaenaTb SKCNepUMeHTaslb-
Ho. MpuBeAeHHYo K TouKam 5 1 5’ maccy nuabi 0603HauYMM
yepes M.

[na NoCcTpoeHUs maTeMaTUYecKon mogeny AMHAMUKK
uccnefyemon cucTeMbl UCNONb3yem ypaBHeHMe JlarpaHxa
2-ro paga

d(oL) OL _

=)= (6)
dt\ 0q ) 0g,

bu a_q'

roe L —oyHkuma Narpanxka L =T —11;
T — KUHETUYECKan 3Heprus;
I — noTeHUMaNbHas aHeprus;

g; — 0606LieHHble KoOpaAUHaTbI;

& — gucecnnaTtBHaa GyHKLMA.
[nsa paccmatpusaemoro cayyas @y, @, uJ, ¢ =@, -ip ,

Fs, —0606LeHHan cuna.

Kkr/cm’; ans Gonblmx npoduneli sHaueHne E cnepyer 3anucbiBaem  BbIPaXKEHUA  KUMHemaTuyeckon T U
NPUHMMATb HECKOJIbKO MeHbluee. [InA KAMHOBLIX KOP-  MOTeHUuManbHOW M 3Hepruum:
-2 -2 72 72
@ P Y )
Tr=J—+J,—+M,—+M,—; 7
1 2 2 2 I I1 2 ( )
- AY?
m-cW@=9_ ¢ A" (8)
2 2
. _ . AY' 2
CD — br (gol (pz) +bn ( ) , (9)
2 2
roe Y =90sing+AY ; Y, =-o0sinp+AY,.
B pa3sepHyTOi popme byaem UMeTb:
-2 -2
10X 08 1 . -\2 1 . - \2
T=J—+J,—=+m —(0cosp-¢p+AY) +m —(dcosp+AY ) . 10
1 2 2 2 H 2( (0 ¢) ) n 2( ¢) l) ( )
Onpeaenum oTaenbHble cocTaBaaowme dopmynbi (6):
oL oT
op 0’
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-2 -2 . 7\ 2 . 7\2
6_7.":&‘ J1¢—'+J2¢—+mn (0cosp-p+AY) m (Ocosp+AY)) _
op 0¢ 2 2 2 2
= J,@, +m, (5 cos pp + AY)S cos @ + m, (—5 cos pg + A)}z)(—é‘cos @) =J,p, +m,0° cos’ pp+m, 5’ cos @AY +
+m, 5% cos® pp—m, 5 cos pAY, ; (11)
d|oT ..
—| = |=J%; (12)
dt\ 0¢,
d( oT _ d . 2 2 . 2 ; 2 2 . 1 . 2 2 .
by —E[J2g00+(mn5 cos” @)p+m, 0 cos@AY +m, 6 cos (0(/7—mn(SCOS(pAYI]—J2(p+(mH5 cos” P)p—
?
3 Sin2¢7 N2 s . A 2 .. 2 . N &
—mp 0 2—————— (@) +my 6 cosAY —m S sin @AY +m, 0~ cos pp —m, 0 sin 2¢(¢)” —m,d cos pAY, +
cos @sin @
+m, 8 sin p@pAY, ; (13)
L
aw_o, 0p o
dp dp  Op
aL . o . N2 . . . N2
a—T=—mn(5COS(p¢)+AY)5SIIl¢)(¢)) +m, (=0 cospp+ AY,)osinp(p)” =
4
= %mﬂ& sin 2¢()* —m, 5 sin p(¢)* AY —
—%mndsin 20(p)’ +m,5sin (@)’ AY,; (15)
a p— .
£H =-C,(p-9); (16)
oL T , :
——=——=m (0cospp+AY)=m O p+myAY ; 17
AT onp "n(OcosppAY)=m,5cospp+my (17)
d( or ..
—| = |=m, 5 cos pp—m, Jsin (@)’ +m,AY ; 18
dt(aﬂj ,0 COs Y —m,Fsingp(p)” +m, (18)
d|oT ..
— = |=/P (19)
dt\ 0¢,
oL or ; ;
——=|——=|=m (-6cospp+AY)=m Ocospp+m,AY, 20
AT (ZMYIJ i ( PP +AY)) =m,5cos pp+myAY, (20)
d( oT ..
—| == |=-m, 5 cos pip+m, AY, +m Ssin (@)’ . 21
dt[mj 40 COS P +m,AY, +m, 5 sin () (21)
OKOHYaTeNbHO NOoAyYaeM CUCTEMY YPaBHEHUI:
Jp+b,p+Cp =C,0+M; (22)

Jip+2(m,6%)cos’ pp+2m,6° sin2(¢y) +b,p+C,0—m,5sin20(¢p)’ =
=C, @ +m,SsingAY +m,Ssin (@)’ AY +m,Ssin ()’ AY, —m, S cos pAY —

—m, 5 cos AY —m, 5 cos pAY, —m, 5 cospAY, + M, ; (23)
m, AY +b,AY + C,AY = —m, & cos @ + m, 5 sin p(¢)* + F, ; (24)
m AY +b AY +C,AY =m & cos pp—m,dsin p(9)’, (25)

M — npuBeAeHHbIN K Bany WNUHAENA MOMEHT ABUraTens:

M,
M=—=. (26)

Ly
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UDC 621.9(07)

CONSTRUCTION OF MATHEMATICAL MODEL OF CIRCULAR GRINDING MACHINE’S ACTUATOR
DYNAMICS

Z. Chitidze, T. Mchedlishvili, I. Gelashvili, V. Abaishvili, M. Chitidze

Forest-technical department, Georgian Technical University, 68b, Kostava str, Thilisi, 0175, Georgia

Resume: There calculated the design diagram defining the moments of inertia of rotating parts of circular grinding
machine, there are stated the characteristics of elastic links of actuator, there are are defined modulus of elasticity of
flat, rubberized, cotton and hairy belts. There is constructed mathematical model of investigated system’s dynamics,
with application of second order Langrangian equations.

Key words: mathematical model; dynamics of actuator; circular grinding machine; modulus of elasticity of flat belt;
langrangian equation.
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m,AY +bAY +C,AY = F, ; 2
m,AY +b,AY +C,AY =0 . 3
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sbognmgoygdse dogowgdm dsMmgowo bgdmJdyg-
©g50l LolBgdol aoogdsms ¢ybliogdl:
S, + /) Q;
o,(S) J,+J,
M(S)  JP(S*+Q%)

Wi (S) = (©)

Looi  Q, =G, (J, +J,)/J1J, 0Gsbosbo o6 g5e-
wo LobEgdol mogobygsmo @bgggdols Lobdodge.
gagodmos hogfgmmo gopsdgdo gyblogdo:

Was) =28 _ 2 ()
M(S)  SU, +1,)(S7 +03)
J| )
M8 S+, "¢
W) =20 = ®)
W (S) = ()Mo (P =T, (S). ()
e @)
W )= M, (P) -
Q)
ey
e o)
W)= g5 =) (1
2 J[ 2
W)= Lrh
Moy (S) | ,S(S% +0)
s My(S)
W)= 5 = Wan(S), (13)
J| N
Wi (5) = du®) _ S+, (14)

Mo (S) S +Q)
©5dobsliosmgdgmo aobGmargdoms LobRgds yo-
bobobwg®gds gob@Gman gdowsb:

S?+0Q% =0. (15)
3obBmeEn 950l ggliggdos:
S, =1JQ,,. (16)
3o Boboesdg, 9y LobEgdsTo o  ImJdgogdls
LobJomgbg  odmgopgdygmo  doengdo,  ©MY3o00
d9do60gy®o  LobBgds  Fo@dmowagbls  owgomy®

d90bgg Gyl hobdmdol godmgdyg. sdobmsbogy,
Q, sé0l 53 Lolgdol
Lobdomyg. o S asd@sbols Mm3g@s@mmos.

0y saoao 53l wobodsEoyg®  GoJ@Bmmgdl,

mnogobygsmo  @bggol

bAOYIHYOeo  Lgds  doowgdl 392 bob-by
dmgdgen Lobgl.
1
w,=—— 17
U8 +b,S+C, a7
C
1= £ (18)

J,8*+b,5+C,
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_e W
Wisl$)= 3 = =
(487 +b,5+C,)]

[(/82+b,8)+C, | [(1.8*+b,8)+C,|-C;

J,8*+b,S+C,

[J1J2S3 F(, +I)b, 87 +C, [, (4, +0,)+,)]5° +2bpcp}
3oM3ggemo dosbgnmgdom:
M,(t)=A4,sinZw,t = 4, sinw_(t) ;
F({t)=A,,sinot.

(19)
20)
oo @, =Zas; Z bydbols gdogms @oibgos.

Mc; pug P

W,

W, (ol

6ob. 2. LHOHPIBAGgmo bgds Lobgdab

©obo3s3000
3oMggero  doobenmgdom  53mblbols  39609gbg-
@dgdo aodmobsbgds ©sdmgowgdyen gdom:
" =a, sin(w,t+p,,); 1
AYY = a, sin(w,t +y,), (22)

boog A, @ Ay —@ @ AY yodmdsgsgmo
3OMO©0b5E o0l 533 0B gdos;

Ppp 95 @p, 30 domo Ygbsdsdobo gobydo

UEICHILGEES
Ay =Wy (@) 4, - (23)

Ay, =W,y (@) Ay - (24)
Wy,(@,) ©> W, W,) obdocol s33gmo@ygogdo
dsbobosmgdangdos.

m,AY +b,AY +C,AY = 4,, sin ot . (25)
(25) gobBmengdowsb dogomgdm:
1
Wy(S)=—F——"—. 26
wr(5) m,S*+b,S+C, (26)
1
War(wb) = e 22
\/(Cn - mnwb ) + bb a)b
1
= . (27)
Jmio} + (b =2m,C)e} +C:
Pro(®,) = —arcig C _”miwz . (28)
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AYY = WAY(a)b)sm[a)bt—arcth”—w”z] . (29) ‘ by o

n n="b
30Mggeno doamds asbbsboanggano Loli@gdol 3mb-
gmdg osbemgdols AYY sdmlsblbgmop hog- bHGRIHOGgmo s GHylbmmmzonto  3sGedgd-

Vadmo dgdegao aobHomgdoms bobegds: G900l Jg@bggols, Ybws ©ogyHEbmL  dmygsboano

J$+b,p+C,0=C,0. (30) 0d9e0g60m0  bgdmJdgegdols Lobdodmol Igosmgdom
L,p+b,p+C0=C 0 +Mc,(t)+ M, (). FgBoLigosb.
myAY +b,AY +C,AY = F,()+ F,,(t). (3] @oBIBoHTGS
M ¢y (1) = =m, 5 sin g, (0,)* AY" + L o 3&gomodgomo, b. doasdfo@msdgomo, b. ho-
+mbd cos %AY“) . (32) B0dg. hombgdol wobsdogs. mbdognolio: Logsdmd-
F,, (t) =m,o cos p,@, —m, oS cos (ﬂbwj . (33) g()a(?g\mm Lsbgoo ”(5336()d”35)() 9bogg@lodg@o®,

Sbognma 09 @ a5bbm@ (309 90 P99
PLORMPOYNOR  §ObRONGIIRRIOS JIRIBO 2. PuBuH E.N. OvHamuKa npuBopa cTaHkoB. M.: Ma-

doobaomygdgdo: 1966
LUIMHOCTPOEHME, .
My Moy () + My (1) 5 34
Hp e+ My, () (34 3.  Opnukos M.J1. luHamMKa cTaHKoB. Knes: Buia wKkona,
E, =F,(t)+F,,(1). (35) 1980.

UDC 621.9(07)
ON ISSUE OF ANALYSIS OF CIRCULAR GRINDING MACHINE’S DYNAMICS

Z. Chitidze, T. Mchedlishvili, I. Gelashvili, V. Abaishvili, M. Chitidze
Forest-technical department, Georgian Technical University, 68b, Kostava str, Thilisi, 0175, Georgia

Resume: There is applied the method of successive approximations for definition of moments of inertia of rotating
parts of circular grinding machine. There is considered structural diagram. The transfer functions of two-mass
mechanical system on control action are obtained. The comparative assessment of reduced frequencies of
perturbation action is carried out.

Key words: successive approximation method; moment of inertia; of two-mass mechanical system; comparative
assessment of frequency; pertrubation action.

Y/IK 6219(07)
K BOMPOCY AHANIU3A AUHAMMWKM KPYTIONUIbHOIO CTAHKA

Yutuase 3.4., Muegnmwseunm T.®., Frenawsuam U.H., A6anwsunu B.B., Yutngse M.3.

o o v 6
Jleco-TexHUYecKnin aenapTamMeHT, MPY3MHCKUI TEXHUYECKUI YyHUBepcuTeT, Mpy3us, 0175, Tounucwm, yn. Koctasa, 68

Pe3siome: Mcnonb3oBaH MeTOA MNOCAEAOBATENbHbIX MPUBAMMEHMI ONA onpeaeneHus MOMEHTOB WHepuun
BpaLLLAloOWMXCA AeTanel KpyrionuabHOro CTaHKa. PaccmoTpeHa CTpyKTypHas cxema. [lonyyeHbl nepeaaToyHble
OYHKLUMKM [BYXMACCOBOM MEXaHMYECKOM CUCTeMbl MO ynpasAasalowemMmy Bo3aencTeuio. MpousseaeHa CpaBHUTENbHAA
OLEHKa YacToT NpMBeAEHHbIX BO3MYLLAIOLWMX BO34ENACTBUN.

KnioueBble cnosa: meTog, nocneaoBaTeNbHbIX I'IpVI6J'IVI)KeHMVI; MOMEHTbI MHepuun; AByXmacCcoBaA mexaHU4YeCKanA

CUCTEeMa; CPaBHUTEIbHAA OLEHKA YacTOT; BO3MYLIAOLLIME BO3AENCTBMA.

domgdaaos sbsdgdmse 19.06.2013

46



LI ‘IHMB3ISO — TRANSACTIONS OF GTU — TPYAbI I'TY

Vo3 656.4

Ne 3 (489), 2013

LOBMBSRMIBAN3N BA6LIMABOL 356300)5@ISNL OLBMHNIR(O IBS>3IS()

Ry 330L3IIBN3S
d. bobgaoos, 3. bygdosdgoano, b. jogbsdg*

AObL3MAE0Ls s obdobomdTgbgdermdol 8969xdgbGol  ©g3s@HIGbG0, LoJodmggmml  Fgdbogndo
9603900 9B 0, Lodo@mggemm, 0175, mdognolo, gmbRsgsl 68°

E-mail: n. kiknadze@ntour.ge

@9%093y: aobbognaaos Lobmgsmgd®ogo
A®5bL3MOFOL  gobgomsdmgdols  olAM@0ol  bymo

3g0mwo, dobo  LOYmymgol mmbolidogdgdo, s

afoghgeo - Byadbymdol g
AOmdol  doJlodoema@o  bOols s bodyboghm

bOOG0gE)OS
2500b0oEggdby  JogrsJol  Fmbsbengmdol  dmmbmg-
boangdol LE s s dogmxomgdols 30Mmdgddo.

boggobdm  Lodyggdo:  Lod@obldm®@m;  woo-
Jo6L0; m3bodylo; gBo; 3Mobobo; G@sdgen; GHOM-
g0 godylo; IgBHm3MEo@Bgbo; sgBmdmdomo; 3bgbom
V935 m@odaol Fgg5 bodabogie; Labmyswmagd-
0030;  9an 9Oy BHodgen; hodmmlbymo; Lods-

o J0sdolbe;  Lodgoboabe;  0bg@sbiB@yddnds;
369395%039M0;  @obgemo;  Log@msdm@olem;  @roggo-

05305 030BoEbsbgds;  bymmgsbo  Mgoligdo;

©93m; Fbog@bs goo; JMIGM@E Yo

L. Yglbogogmo

LYoo dggbogdam Loggdgamby wedystdgmo
Loda bogte  oosg3obgdol Bgdbmemaon@o 3OmGg
bgdo s dodbodogryg@o  gomgogmolifobgdymo Lo
dobOm  g3mbmdogol  godo  Jmmbmgbgdo  5yd-
xm39Lgdgb  Lodoemsdm  Lobmpasmgd®ogo  Bobl-
3m@A0b (LLE) d9domdsls s dobo 39@l3gJdoyero
35630m5M9d0L MgoEy@ 30MMbgdL Jdbosh.

2. doGomswo bsFoaoo

XIX Loygggboli olofyolido  gomopgdmo  gsd-
Vggo dogns  3bgbo  oym.  10-20-spogoaosbo  woeno-
goblols, ™dbodylbols ws 3bgbol Fggom  dmd(ydsgy,
900l a0dmbgbs b0dbogos sbogo Labol Jognsols
A®obL3MOFOL  FgJdbol  B@swogoyge  3oMmgBSlmsb
Ygo®gdom. odsgg Loygybol dygs Fengddo BGobl-
3m@A0l obRm@osdo Dgodhbgmes oo Jogsdgdols
Lo@®obldm@@m  3@obolol  bodbgdo.  Lodogmsdm
Lobmpoemgd®ogo  B@sbL3mMEL  shogo  3GMy®yg-
begano  bobgmds aobes gmbgs. ogo  dgEgoms x g
®O0Jeol, dgdegy go gegddOgmds Fogod.

356g0moMgd0l  sloPyoldo  Lsdoensdm  Lobe-
30MYdM030 g gdBOYmo  FOBLIMGORA0 — FHOST-

47

350, BOm@godylo ©s IgGOm3meo@gbo — oym
BObL3MAOAL  shogno  Lobgmds. doligg  dosgymg-

69596 Lodabogtie  B@sbL3m@Bl  (HHmegodylo,
dabogMgdol 330l goglygenygdo Lobgds ws bbg.),
Lodog@em dogodls ©s dopabo@y® Lsgobg mgeng-
b0l goMgdg dmddog 9o gbarmdol, Jograsd@om
bada bogthen @@msbldm®@l ©s Lbg.

LL-ob aobgomomgdols olGm@os dmoiagl bym

3gdomel: 3bgbol, mOmmol, gagldegeo §g30l,
330™MImdoeobsizool s wEggebogamo Lsdgiboghem-

Oadbogigo Aggegeigcool  dgBomel  geogdo@geo

(9J6030L5 s 53BMAsB0boG00l sbgMagom.
3bgbols 3037930 o0{gm

XVIL Loygybol dmenm dgmmbgodo s aop®dgan-

o XIX Loggybol o Fangdodwg, dmwglsE go-
dmbbes  30Mggeo  @30bogbs  boygrom®gdo, 3@ g@-

dogools  a0dmygbgods

@by s dmbgmgdo.

XIX ULogggbol II bobggo®do oo  Jognsdgdols
30V J9hgdo  3oesEgommymo  sedmbes  3bgbols
V930l dognom  dmdyndogg  B®sbL3m@Eom. 3gBHem-
3m@0dgbmsb  gOmow  godmbbos  Jghol  3odggano
M30b0gbs s MmOMJendogargdo. ol dgofdbs mb-
©mbdo o doowem Lobganfmwgds Tram-way (obyeno-
by@o@ tram — gsgmbo, goamby@o). gl ol dmiy-
dgeno @ IOYR0mn  Iybogmgdols
(b39a8290G03, gegdBGOamo Vg0l dogom) Logbom
> bofognmd@mog  Logosbpogm  Labmysomgddogo
BObL3MOG, OMIgeoi 300G s Asdmoygbgds
Joeodgddo  (BMsdgo0 oMol Jogodol  Lady bogde
Lobmgomgddogo  BOobL3m®@ol  ¢dgganglo  Lsbyg,
Omdgeoi Fomdmodgs XIX Loygybol I bobggs®do
o I9domodps (3bgbols Fgg0m).

99JBO Yol aots  gbdombodgdl  (3bgbols
(306g5),  Lodopodm  (Logodgerm)  ©s  @obganols
B®5Igo0.  Fo@lygado  o@Lgdmds 369335305900,
O0Jeols s 396H0bdmFMmE Yo FHMSIgs0. dglisd-
0 90gem0s 53M9mgg Lomdmdol gar9396Bgdbg Indy-
Pogg B®o3g50L go3mbgbs. B@sdgool Lobggdos: bods-
@odm, Logogsmsdm@olio, Lobo@s®ogao, Lo@go®-
0o ©s Lbgs.

3osloygebo

De0g0mo  GAsdgool bobo 3ggol s@o dsBFM
>dobobFOsGogm, s@odge Lobgmdfogm Lsbmgs-
Lo, obgmo babom dgodangds  gg@dsboowsb  bog-



LI ‘IHMB3ISO — TRANSACTIONS OF GTU — TPYAbI I'TY

A5bagmdo  posligans. dmdsgoado, gg@m3sdo g
bod@gdgemos  bog@msdm@molim  GMsdgool  godmme
odggopdgds. 3939900l 3bmg@mgdsdo
35bbm®309a0 930l Jgdmbgggedo, G@sdgool  bobols
90m0  Jlgano  2009Mm05bgdL  bod  Lobgendfogmb.
2013 Ganobomgols 0agadgds B®sdgeol babol sewag-

sbisbyano

6o ggbolio o dMo@lgnagols Jm@ob. 0o sOLgdmd-
©s 1914-1945 Gengddo ©o goyddes dgmeg b
goom mddo Jogdygmo sbosbydols asdm.

mdols  ©s 930m3sdo  3m@o@ogg®o  (3gEroe g
3930l g53m @®sdgo0l Fomdmgds bogemgdo Bgd3om
30moMEgdms. b 9339 dohbws darog®o  3mbger
M9630 — Abydydo sSg3BMIMdogno s bofognmd@og —
og®mdyLo.  Abydydo bigan 98O ®
3sbmd@Mogo s Gobomoi bgendobsfgomdo bogdm-

>33 ™3mdoeno

©s, 5gBmdyglo  go — hfo@dmlbymo ©s  mdgme-
BP0, 5mbsbodbogos, @M sg@mdagbo  gzmbemdoy-
G0G 04m, 30bs0@sh obgmol sfgogom d9dosmdwe.
53539 3g00mdo  aohbs  BOmME@godglos.  ganobo-
3900 G®sdgool  Ind@smds  BgBbpgdms  gBmo
dbog  o5gBHMHObLIMGOGHLoYSh, Jgmeg  dbMog
dmd@omdoliols
9bg@Obyemdsl. BHodgool 3md3sbogdols dgdmbogs-
R0 Q3IG>-

1929 (el 593-do  LOymymgoao  goambgdols
Lgools Fo@mdmgdsd, BModgools sbangdy@ds @gdbo-
3903 dgoodomgdsd s goMgabyads Lobgd oG-

40

ngommbsi  J3bows  d60dgbgenmgsb

bgdomo  aogergbs  dmobrobs  dobo  gobgomsmgdols
dogen oliGmeosby.
3930 a5bgomo@mgdym  JggysboTo,  FGsdgools

sbgmo  3Mmmydmgbols doygbgoogoe, dolidy dgofdbs

sb@o  Amam® i hodmdbgboan,  Imybydbgdgan
BOBLINOHDY  OmIgmoi O dggng@gomws
05bsdgmgg  Jomodl, @ol asdmE  Gsdgsols

bobgoo  9Jdgdmes: bdodop  G@sdgen  oEgeeg-
dmEs GOm@godgbom, dsg@ed ggaE ol ydmgdos
B®SbL3MAEL  3mbgy@gbizosls
> 393006 Boloi o9ddgdwbgb. dgm@g dbmgmom
mdol dgdpgy A®sdgool babgdol goggosiEools
30m3gbo 3MdgeEgdms.

XX bogggybol 70-006 Fangddo  dbmeggenomTo
03dgnog@s sb@Is, ™I Jobmddogo sgEmdmdogno-

Loog@mdmdognem

bo@gos 0(393L 3OmMdagdgol, GmIgmms yo@okds

dmonbmgl o  3930GoEEsdobogdsl s o3l
33009 939890, ©oofym  G@sdgool  bgmsbogno
05050gbs.

odgodo  B®adgool  babol  yggarsby  godmem
JLgaros 3gandy®@bdo. BMsdgoo bogangdowss yobgo-
00 gdge0  053mbosls s sbools Lbgs  J399bgddo.
2008 (ool Bosmgemom  B@sdgool babgool  Jlgemo
3930 IS YL0d
bgndo  (Bmbgmbao  bmgmomdo  gOHMNSIA MO
Jogodos, Lowoi m@lodmygmosbo FH@Modgoo dmd@o-

ho-

sbools  dgdwygy  J399bgodo:

48

Ne 3 (489), 2013

mdl), obpmgndo  (FHodgso  Igdm@bgbognos  dbm-
@eOE o ggdodn), gobobgmdo, hdwommgn  jm-

09570, 9bdgz9mlbs ©s 053mbosTo.

LUE-0bL 2obgomsmgdol 3gal3gddogs doGomssw
©odm 30 gdgeos  Iybog@mbsgooli bsby, @slisz
35bLobeg@agl  dmdsgogno  Y@MdsboboEns,  Jogmsdg-
0l Bgmo@m@ogeo ©o
Leos@g®o 30MHMmbgdo.

bododygem  LLE-ol  gobgomsdmgdols  doGomswo
d0doOmyga gds 0bgds dolmdmogo Lsbmyswmgddogo
AOBL3AOGOL Bggnegddogo Lobggdol — og3@mdey-
Lobs o @Ommgodyglols begaymeas ©s BOsbl-
3m@Bol 53 Lobggomsb ©sgo3d0Mgdsmo  dmdlobey-
900l 2oydxmdgligds.

2014 Qo @olidygenegds  gogo-gdoggensli god-
oAby dpgostg IgBHML  bowyyn® ,,Lobgerdfogm
160g90LoRg@ol* 3dgbgdammds.

0oo@olol Msdgb0dg Ms0mbdo yggensby LY@-
R0,  9gMEmogOo©  Lygms  ©s  3mIgm@Fgao
BOBL3IMOGH0 — BMSTgo0 ©s6MYbogdos.

XXI Loggabol 3@mgddos gdmgamomo & zobog-
bol opgds. 3 30mg]Hom  gosod@gds  Lo@®obl-
3B M 3osb0ggdmeb ©s3ogdoMgd o ggmane-
30900 30mdmgdgdo.  sbhogro  Lo®oboabem  dopob-
BB aoogaols  mdogrobols  begols  aob§gmog.
30mgdBo bl Ygufymdl  sbogo  Ladydom  oe-
300950l gJdbob.

b dolobargmdols

3. 3bgygbs

LogogosJem BOBLIMAOGL
boOgengmgol  390L3gdogeo  @mboldogdgdo  bm-
(30980 gs>  gMmgbymo Igy@bymdol 989J@gOMdol
s JLods@ydo bAols s Joemsol dmbsbengmdols
boda bogtem  aoobowggdby  dmmbmgboangdols  dg-
bododobow.  3g0l3gd@ogsdos  HObL3m@A0L  bdoy-
@0l bobo@o®oym  bm@Mdsdwg  woygebs, Lo@®obl-
300Gm  Lofoddmgdol dogd 3og@ols odobdygmgdols
s 3MIBOOEY@®mo0ol 3obOP0n  Lo@@obldm®@m
300l dsJlodoenyg@sm dgdEomgds.

Lobmgomgd®ogo

0B JNSB YOS
Edpemo N.C., Kobozes BM., IOgun B.A. Teopus
TOPOACKUX IIACCAXUPCKUX IepeBo3oK. Mocksa, 2011

2. ®umenscon M.C. TpancnoprHas NJIaHUPOBKA TO-
pozoB. YuebHoe mocobme. — M.: Beicmas urkoia,
1985.

3. 6. bogodg, g Jodmggerodgogo, o. oD mgo.
bodyboghm  Losg@mdmboamm  yoesbowggdo.
ndogolo: Ly, 2009.

4. moéomolig@o 535930. 20112012 Fangdol obge-

®0do. mdogrobols dg@os.



LI ‘IHMB3ISO — TRANSACTIONS OF GTU — TPYAbI I'TY Ne 3 (489), 2013

UDC 656.4
HISTORICAL STAGES AND PERSPECTIVE OF DEVELOPMENT OF PUBLIC TRANSPORT

B. Soselia, M. Zubiashvili, N. Kiknadze
Department of transport and mechanical engineering management, Georgian Technical University, 68°, Kostava str,
Thilisi, 0175, Georgia

Resume: In its development the public transport includes five periods. The long-term plans for its improvement
are carried out under the terms of maximum growth of the efficiency of the national economy and transportation in
order to meet the requirements of the citizens.

Key words: transport; (stage) — coach; omnibus; phaeton; crisis; tram; troley — bus; metropolitan; car; horse
traction; steam traction; travelling; electrical tram; high speed; intertown (interurban); railway; infrastructure;
pneunatic; diesel engine; international; liquidation; capitalinvesment; zero trip (cruise); depot; passenger streem;
comfortable.

YOK 656.4
MCTOPUYECKUE 3TAMNbI U MEPCNEKTUBA PA3SBUTUA OBLLLECTBEHHOIO TPAHCIMOPTA

Cocenua b.J1., 3y6nawsunu M.T., KukHapgse H.T.
JenapTamMeHT MeHeAKMEHTa TPaHCNopTa U MalIMHOCTPOEHUA, TPY3UHCKUIA TEXHUYECKMI yHMBEepcuTeT, Mpysua, 0175,
Téunucwm, yn. Koctasa, 68°

Pesiome: [0pOACKOM OBLLECTBEHHDBIV TPAHCNOPT B CBOEM Pas3BUTUM 06beaMHAET NATb NepuoLoB.MepcneKkTUBHbIe
MEeponpuATMA €ero YCOBEPLIEHCTBOBAHUA MPOBOAATCA B  YCIAOBMAX MAKCUMAAbHOrO pocta 3G EKTUBHOCTM
HaLMOHANbHOrO XO3AWCTBA M MONHOTO YAOBAETBOPEHUA NOTPEBHOCTM MACCaKUPCKUX NEPeBO3OK ropOACKOro
HaceneHus.

Kniouesble cnoBa: TPAaHCMOPTHbIN; AUAMMKAHC; OMHUBYC; KapeTa; KpM3nUC, TpamBai; Tponnenbyc; meTponoimTeH;
aBTOMOOWb; NOLWAANHAA TAra; 06LLECTBEHHDbIN; LOPOXKHbIN; 3NEKTPUYECKMI TPAMBAMN; CKOPOCTHOM; MEXAYTOPOAHbIN;
KEeNnesHoAOoPOXKHbIN; WHPPACTPYKTYpPa; MHEBMATUYECKUA; AOM3e/bHbIN; MEeXAYHAPOOHbIM; NNKBMAALMA;, Kanu-
TANOBNOXKEHMWA; HYIEBOWN PENC; Aemno; NACcCaXKMPOMNOTOK; KOMPOPTHbLIN.
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UDC 656.4
COMPARATIVE EFFECTIVENESS OF FORMS OF URBAN PUBLIC ELECTRIC TRANSPORT

B. Soselia, M. Zubiashvili, N. Kiknadze

Department of transport and mechanical engineering management, Georgian Technical University, 68°, Kostava str,
Thilisi, 0175, Georgia

Resume: Comparative effectivenss of the public electric transport is defined not only according to the
technological advantages and disadvantages of its types, but also according to the general level of the public transport
development in a specific country, the dependence of the municipal transport and the citizens, the peculiarities of the
urban regular structure.

Key words: public; effectiveness; municipal capacity; tram; trolley-bus; bus; transport; metropolitan;
infrastructure; exploitation capacity; discompfort; railway; signalization graph.

Y/IK 656.4
CPABHUTEJ/IbHAA 3PPEKTUBHOCTb BUAOB NrOPOACKOIO OBLLUECTBEHHOIO
NNEKTPUYECKOIO TPAHCNOPTA

Cocenus b./1., 3y6nawsunmn M.T., KukHagse H.T.
JenapTamMeHT MeHeAKMEHTa TPaHCNopTa U MalIMHOCTPOEHUA, MPY3UHCKUIA TEXHUYECKMI yHMBEepcuTeT, Mpysua, 0175,
T6unucwm, yn. Kocrasa, 68°

Pestome: CpaBHUTENbHAA 3GHEKTUBHOCTb O6LLECTBEHHOMO 3/1EKTPMYECKOrO TPaHCNopTa OnNpeaenserca He TONbKO
TEXHO/IOMMYECKM OBYC/NIOBAEHHLIMW NPEBOCXOACTBAMM M HeAoCTaTKaMu ero BWUAO0B, HO TaKxe o6LMM ypoBHEM
pasBUTMA OBLLECTBEHHOIO 3/IEKTPUYECKOrO TPaHCMoOpTa B 3TOM KOHKPETHOM CTpaHe, M OTHOWEHWEM K Hemy
MYHMUMNAAbHOIO TPAHCMOPTA M HAaceIeHMA, a TakXKe 0COBEHHOCTAMM NAAHOBbIX CTPYKTYP roposos.

KnioueBble cnoBa: o6uiecTBEHHbIN; 3GDEKTUBHOCTD; MYyHULMNANbHBIN; 06bemM; TpamBaii; Tpoanenbyc; asTobyc;

TPaHCNOPT; METPONOAUTEH; MHPACTPYKTYPA; IKCNIyaTauus; NpoBOAUMOCTb; AUCKOMbOPT; NyTb; IHEProCHabKeHue;
CUTrHanu3aumsa; rpaduK.
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UDC 615.46:616.728
MODIFIED PURE TITANIUM — PERSPECTIVE MATERIAL FOR ENDROPROSTHESIS OF HIP JOINT

R. Turmanidze*, D. Butskhrikidze**, M. Beridz***

*Department of industrial technologies of mechanics engineering, Georgian Technical University, 68°, Kostava str,
Thilisi, 0175, Georgia

**U. Bakul institute of super hard materials of NAS of Ukraine, Kiev

***Karpenko physico-mechanical institute of NAS of Ukraine, Lviv

Resume: There are solveed the tasks, connected with elaboration and perfection of technological methods of
modification of the work surfaces of parts of friction pairs of the endoprosthesis of hip joint. In particular titanium
head by cold surface plastic deformation and subsequent nitration, which should result in an optimal combination of
mechanical properties and adhesion of inertia, and the acetabular cup of hirulen 1ISO 5834-2, results in cross-linking of
molecules (transformation of hirulen into cross-link).

Key words: endoprosthesis; pure titanium; hirulen; deformation; nitration; precision friction.

YAK 615.46:616.728
MOANDULNPOBAHHbINA YACTbIA TUTAH-NEPCNEKTUBHbINA MATEPUAN ANA SHAONPOTE3OB
TA3OBEAPEHHOIO CYCTABA

Typmanupgse P.C.*, byuxpukuase A.C.**, bepuase M.O.***

*[lenapTamMeHT MPOU3BOACTBEHHbIX TEXHONOIMI WMHMKEHEPUU MEXaHWMKKM, TPY3UHCKUIN TEXHUYECKMIA YHMBEPCMUTET,
lpy3sua, 0175, Téunucu, yn. Koctasa, 68°

**IHCTUTYT cBEPXTBEPAbIX MaTepranos M. B.H. bakyna YKpauHCKol HaumoHanbHoi Akagemun Hayk, Kues, YkpaunHa
***DU3NKO-MeXaHNYECKMI1 MHCTUTYT UM. .B. KapneHKo YKpauHCKoi HaumoHanbHoi Akagemun Hayk, /1bBoB, YKpanHa

Pe3tome: PelleHbl 3aayu, cCBA3aHHble C Pa3paboTKOM WM COBEPLUEHCTBOBAHMEM TEXHOOMMYECKUX METOAOB
moanduKaumm paboumx nosepxHocTel AeTaneit napbl TPeHWA sHAONPoTe3a TasobeApeHHOro cyctaBa. B yactHocTm
paccMoTpeHa TUTaHOBAA rOOBKA, MOJYYEHHAA XONOAHbIM MOBEPXHOCTHbIM MAACTUHECKUM aedopmupoBaHMEM U
nocaeayloLmMm a3oTMpoBaHMeM. B pesyabTaTe oNTUMasbHOE codeTaHUE MeXaHUYECKUX XapaKTepPUCTUK, aire3MOHHOM
MHEPTHOCTU WM aueTabynsapHOM YawKku M3 xupyneHa ISO 5834-2 npuBoAUT K MOMEPEYHOMY CLUMBAHUIO MOJIEKYN
(npeobpazoBaHUio XMpPYNEHA B KPOCC-TUHK).

KnioueBble cnoBa: 3HA0NPOTES; YNCTbIN TUTaH; XMPY/ieH; AedbopmaLims; a30TMpoBaHue; NpeLmsnoHHoe WandosaHue.

domydaamos obsdgdooe 29.05.2013
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NYTU rPAAOCTPOUTE/IbHOIO PASBUTUA TOPOAA BAKY HA COBPEMEHHOM 3TANE

Wnrap AiiabiH ornbl UcbaTtos

AsepbangKaHCKnit ApXMTEKTYPHO-CTPOUTENbHBIN YHUBEPCUTET

E-mail: info@azmiu.edu.az

Pe3stome: M'eHepabHbIM NAaH pPas3BuTMA ropoaa baky,
pa3pabaTtbiBaemMblil B HacToALLEe BpeMA, ABNAACL GaKTu-
YeCKM NPOEKTOM PEKOHCTPYKLMK CYLLLeCTBYHOLWEN NAAHN-
POBOYHOM CTPYKTYpbl, [AO/MKEH PacrnpoOCTPaAHATLCA He
TOJ/IbKO Ha ropof, Ho U Ha 6osiee O6LIMPHYIO NPOCTPAHCT-
BEHHO — MJIAHMPOBOYHYIO CUCTEMY, B PaMKax KOTOPOW
ob6beauHATCA cennuTebHble TEPPUTOPUN, NPOMBILLIEH-
Hble y3/bl, FPYMMbl O6LLECTBEHHbIX U OOCNYKMBAKOLMX
YyUYpEeKAEHUN, 30HbI MAaCCOBOrO OTAbIXa, TEPPUTOPUMN UH-
YKEHEePHO — TEXHUYECKMX YCTPOMCTB, TPAHCMOPTHbIX CO-
OPYXKEHWUW U T.4.

KnioueBble cnoBa: peKOHCTPYKLMA rOpoaos; reHe-
panbHbI NnaH pa3suTMA baky; npocTpaHCTBeHHO-MAa-

HUPOBOYHbIE CUCTEMbI.

1. BBEAEHUE

Cpeoy BarKHeMWWX rpajocTpoUTesibHbIX Mpobaem,
NOCTaB/IEHHbIX Ha COBPEeMEHHOM 3Tane, ocoboe mecTo
3aHMMaeT PeKOHCTPYKLMA UCTopUYecknx ropogos. Cama
no cebe nepecTtpolika ropoAcKMX NOCENeHWUi ABAAETCA
HenpemMeHHoi popmoli cywecTBoBaHUs nboro roposa
Ha MPOTAXKEHUM BCel uctopuu yenoseuectsa. OpHako
TONbKO ABaALaTbii BEK MOMHOCTbIO OCO3HAN BCHO BaK-
HOCTb COXPAHEHWUA U WUCMONb30BAaHUA LIEHHOW apXUTEK-
TYPHO—XY/ZLO}KECTBEHHOW Cpeabl NPOLWAOro W BblAENUA
COBOKYMHOCTb HEOBXOAUMBIX A/1A 3TOFO PEKOHCTPYKTUB-
HbIX MEpONpPUATUIA B CaMOCTOATE/IbHYI0 Npobaemy cos-
pemMeHHOro rpafoCcTPOUTENLCTBA.

OAHOVI U3 TNaBHbIX NPUYUH, BbI3biBAOLWUX I'IOTpE6-
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HOCTb B PEKOHCTPYKLUMM TFOPOACKOM cpeapl, aBasercs
poCT ropoAa, KOTopblit BNeyeT 3a cobolt onpeaeneHHyo
NepecTporiky BHYTPEHHEN CTPYyKTypbl. CNoXKMBLIAACA Ha
npeALwecTBYOWEM 3Tane MAaHWPOBKa ropoAa CTaHo-
BMTCA YacTblo HOBOM, OXBaTblBatoWen 6onee 06LWMPHYIO
TEPPUTOPUIO MIAHUPOBOYHOW CUCTEMbI. B cBA3M C uem
PEKOHCTPYKLMA ropoA0B, 3To Npeobpa3oBaHue U 06HOB-
NeHUE HaCeNEeHHbIX MECT B LiesIAX KOPEHHOTO yayyLeHus
B HMX YCNoBUI Tpyaa, 6biTa, 0bCNy:KMBAHMA U OTAbIXA
HaceneHus.

[leATenbHOCTb, CBA3AHHYIO C PEKOHCTPYKLMEN ropoaos,
66110 6bl HENPABWNBHO CBOAWTL NWLL K AWKBUAALMM
KayecTBEHHO YCTapeBLUMX 30aHUI U COOPYKEHUN 1 3ameHe
MX HOBbIMW, UK K NEPEyCTPOMCTBY OTAE/NbHbIX TOPOACKMUX
paioHoB ¢ bonee Nnn meHee pagmKaibHbIM U3MEHEHWEM
TMNA 3acTPOMKM W BNAroycTporcTBa. PeKOHCTpyKUmA
npeaycMaTpuBaeT NepeycTponcTeo M 06HOBIEHNE FOPOLOB
B WX LENOCTHOCTU, MOCnenoBaTeslbHOe npeobpasoBaHue
BCEM MaTepUasibHOM }KU3HEHHOM cpeapl.

PEKOHCTPYKLUMA TOPOAOB MMEET  C/IOMKHBIN, KOM-
NAeKCHbIN xapakTep. OHa OXBaTbIBAET TEOPUIO, MPOEKTHYHO
N CTPOUTENbHYIO MPAKTUKY OBHOBNEHMS U YCOBEPLLEHCT-
BOBAHWA MJIaHWPOBKM, 3aCTPOMKM U BnaroycTpoicTea co-
MBLUMXCA HACeNEHHbIX MECT, Pa3BMBasACb NOJ BO3AEMUCT-
BMEM OBLLECTBEHHOIO CTPOA U MPOU3BOAMTENbHBIX CUA
obuwecrsa.

3apaum 1 cnocobbl PEKOHCTPYKLMW FOPOAO0B, ee Xapak-
Tep M macwTabbl CyLIECTBEHHO MEHSA/IUCb B MpoLecce
MCTOPUYECKOrO Pa3BUTUA HaceneHHbIX MecT. Mpu nepeyct-
poWiCTBE rOpPOAOB HAaXOOAT CBOE MaTepuasbHOEe Bblpae-
HWe, cBOoeobpasHy TPAKTOBKY coumanbHble TpeboBaHus,

C‘)\/HKU,I/IOHaI'IbeIe I'IOTp86HOCTVI, UHXEHEPHO—-TEXHUYECKHNE
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N 3KOHOMUYECKME BO3MOXKHOCTU, a TaKXKe 3CTeTndeckue

3anpocbl obuwectea. [ COBEPLUEHCTBOBAHWUA MJIaHW-
POBOYHOI CTPYKTYpbl TFOPOAOB MCMOMb3YIOTCA CPeACTBa
Hay4yHO—-TeXHMYecKoro nporpecca. OcyllecTBneHVe pe-
KOHCTPYKUMM — 3TO MpPOsiBJEHME CNOCOBHOCTM 0bLecTBa
Nnpy COBPEMEHHON PbIHOYHOW 3KOHOMMWKE YMeHUe yn-
paBnATbL PasBMTUEM ropoaa, CTPouTb Byayliee Ha OCcHOBe
TBOPYECKOTO MPeABUAEHUA MEPCNEKTUB 3TOMO Pa3BUTUA C
LeNblo CO34aHMS MAaKCMMabHO 61aronpuATHbIX YCIOBUIA
[ONA YCOBEPLUEHCTBOBAHUA KU3HEHHOW Cpefbl, B KOTOPOA
obuTaet yenoBek. PEKOHCTPYKLIMA TOPOAOB HE MOXKET BbITb
CBefleHa K YacTHbIM BOMPOCaM, @ C/YKUT CPeACTBOM
paspeLLeHns KOPEHHbIX NMPOTUBOPEYUI Pa3BUTUA TOPOLAOB
Ha 6a3e Hay4yHoro npeasuaeHus.

PeKoHCTpyKUuMA, Ob6HOBNEHWE, npeobpasoBaHVe W
nepeycTponCcTBO ropoAoB — 3TO TePMUHbI, 0603HaYatoLWwme
OZIHO W TO e NOHATME. PasHWLa MeXAY HUMW TONbKO B
OTTEHKaX, XapaKTEPU3YHOLLMX CTEMNEHb PaAMKaNbHOCTU Tex
WU UHbIX PEryIAPHO MPOBOAMMBIX PEKOHCTPYKTUBHbBIX
Mep Mo KOPEHHOMY OGHOBNEHMIO TOPOAOB HAa KarKAOM
MCTOPUYECKOM 3Tarne Ux passuTus.

BcA HOBeWlasa wCTOpMA pPasBUTUA FOPOLOB CBUAE-
TENbCTBYET O BCE pacluMpstolLencs u yraybnswoweiica yp-
6aHu3aumK, pocte ropoaos, 0bpa3oBaHUK B pase perno-
HOB M CTpaH Mupa ariomepaumn — ypbaHW3MpPOBaHHOM
cpeapl, 0XBaTbIBAKOLLEN FrOPOAa U Hace/leHHbIE MecTa pas-
JINYHBIX PAa3MEPOB, A TaKXKE U MEXKCEIEHHbIE MPOCTPAHCT-
Ba. B nocnefHve aecatMnetTMs NpoLecchbl pocta roposos
npotekatoT 1 B AzepbaiigykaHckon pecnybauvke. Hambonee
aKTMBHO 3TO MPOMUCXOAMT B ropoge Baky v npuieraroLLmx
TEPPUTOPUAX, HAYANIO KOTOPbIX MOXKHO OTHECTU K MepBbiM

pecatmnetmam XX Beka.

2. OCHOBHAA YACTb

B cBA3M ¢ BypHbIM pa3BuTMem ropoga baky, Kak no
YMCNEHHOCTM HAceneHus, Tak U Mo TeppuUTOpMaANbHOMY
poCTy, O4HOIM M3 rNaBHbIX 3af4ay B nepuwog Hayana XX
BeKa Ana ropoga baky cTana 3agava pPeKOHCTPYKLMM
ropoAa v ynyyweHue XWUAULHbIX YCA0BUIN HaceneHus.
CTpouTenbHas NpakTUKa NepBbix AecaTunetuit XX BeKa
3aK/l04anacb B yNOpAAOYEHUM CYLLECTBYIOLLLETO XKMUAOro
doHaa, ynyyweHmm 6naroyctponctea ropoga. Cnpamnsa-
NUCb OTAeNbHble YAUUbl ropofa, CHOCUAWUCL BeTxue
CTPOEHUA, HA MecTe KOTopbIX pa3buBanuce caabl. O3ene-
HeHuWe ropofa CTano peanbHbIM NOCNe NycKa B AeNCTBUE
B 1917 roay nepsoro 6akMHCKOro Bogonposoga. Ycnex

Oo3esieHeHnA BO MHOrom 3aBucen OT HaandmAa nocagoud-
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Horo matepuana. B 1923 r. 8 baky snepsble 6bla1 3an0-
YKEH NMUTOMHMK, KOTOPbIN, pacMpAACh C rogamu, cbirpan
3HaYMTeNbHYIO PO/ib B 03e/IeHEHMU Fopoaa.

Mnoxoe NONOXKEHWE B TOT MEPUOL, CIONKMNOCh C KaHa-
nM3aumert roposa, KOTopasa Aaxe B CYLEeCTBYHOLWMX OT-
pe3kax bblna noctpoeHa 6e3 BCAKOW cucTeMbl, MO YacT-
HOW MHMLMATMBE OTAE/bHbIX FPaXKaaH, YTo 6bin0 o0aHOM
M3 OCHOBHbIX MPUYMH aHTUCaHWUTapuu B ropoge. CaHu-
TapHaA o4ucTtka ropoga B 1920 roay npoussoaunach
acceHU3auMoHHbIMK 0603aMK, KOTOPbIX He XBaTano, He
BbIBO3M/ICAA CBOEBPEMEHHO U MyCOp.

Bonpoc o cTpouTenbcTBe KaHanusauum B ropoge ba-
Ky paccmaTpusanca B KoHue XIX Beka u Tonbko B 1903
rogy NpPOEeKT OaKWHCKOW KaHanusauuu 6bin 3akasaH
Nvupneto n ero KoHTope Bo ®PpaHKkdypTe—Ha—MaliHe.
MepBblli BOAONPOBOA, MOCTPOEHHbIM MO €ro NPoekKTy, 40
cuMxX mop CcHabykaeT ropog wonanapckoli sogown. MNocne
1920 roga JluHanen, octaswuiica B Baky, npogonkan
paboTbl MO NPOEKTUPOBAHWIO KaHa/AM3aUUKW TOpPOoAaA.
CmepTb J/IuHanea npepBana 31 paboTbl, HO MmaTepuansbl
€ro MOCAYKWUAU OCHOBOW WM BblIM UCMONb30BaHbI MpU
JanbHenlwem MPOEKTUPOBAHUN KaHaAu3auuu ropoaa,
CTPOUTENBLCTBO KOTOPOM 6bl0 Hayato B 1926 w
3aKoH4yeHo B 1930 .

B Hauane 1924 r. B baky 6bina nywieHa B aKcnaya-
TauMio nepeas TpamBaiHas AnHUA. B 3To e Bpemsa 6bin
peweH Bonpoc 06 anekTpuomKauum CabyHUMHCKOM BET-
KM KenesHoh goporu, u nepsoit 8 CCCP aneKTpuyeckomn
KeNnesHom A0pOorn NPoTAXKEHHOCTblo 19,7 Km, coeguHaA-
owei baky ¢ HedTAHbIMM Mpombicnamm U pabounmm
nocenkamu; B 1926 r. oHa 6bina nyleHa B geilcTene.

B cBA3M c pa3BuTUEM HedTAHON NPOMBILLIEHHOCTHU B
20-ble rofbl NPOUCXoAnUT 6O/bLIOW NPUTOK HaceseHus B
ropog, baky. Mo MHTEHCMBHOCTM POCTa HaceseHUA B Ha-
yane XX Beka baky ocTaBw/ 3a coboi Takne roposa, Kak
Mocksa, Kues, Ogecca, XapbKos.

MyTb BbIXOA4A@ M3 OCTPOrO MWIMULLHOIO Kpusuca Wu,
rNaBHOE, YNyYLUEHME }KMU3HEHHbIX YCIOBUI TbICAY NPOMbIC-
NnoBbIX pabounx Hb1M B CTpoUTENBCTBE Paboumx NOCEsKOB.
Bonpoc o cTpouTenbcTBe TakUX NOCEKOB Obln MOAHAT y¥Ke
8 1920 r. bbl1O MpPUHATO pelleHMe O CTpouTesNbCcTBe B
NPUPOAHO—KIMMATUUYECKMX YCN0BUAX AnwepoHa cospe-
MEHHbIX MOCE/IKOB, OTBEYAIOLLMX Hanbonee NPorpeccMBHoOM
ON1A TOro BpeMeHu naee ropoga — caga d6erHusepa Mosap-
Aa. CTpouTenbecTBO NOCeNKOB—CaA0B bbl1o HanpasneHo Ha
NINKBMZALMIO  KMAWULLHOMO — Kpu3uca

n npeogoneHue

NPOTUBOMOJIOKHOCTU MEXKY FOPOLOM U AiePEBHEN.
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[na ropofoB—cafgoB HaMeYanucb y4acTku 3aBegoMO
He HedTeHOCHble, pacnosioXKeHHble BOKpyr baky. Mpea-
nonaranocb CTPOUTENbCTBO FOPOAOB—Caf08 ANnA pabou-
mx CypaxaHos, benoro n YepHoro ropoga, 6nbu — diba-
Ta u buHaragos. MNpegnonaranocb BECTU 3aCTPOMKY
ABYX3TaXKHbIMK KoTTeAxamu. Cafbl U MApPKU [OMKHbI
6b11M 3aHMMaTb He meHee 50% Bcelt naowaan, ogHaKo
cnaboe sKOHOMMYeECKOe MONOXKeHWe B Hadane XX Beka
orpaHu4mnno cosgaHue roposos—canos B baky. Tosnbko
c 1923 roga Ha AnwepoHe Hayanu CTPOUTLCA MOCEsKU
3abpaT, CypaxaHbl, PomaHbl, Bnbu — Iitbat, bannos m
Ap. Bca nocenkoBasa nporpamma npeaycmatpusana
CTPOUTENBLCTBO NpumepHo 22 550 KBapTuUp cO Bcemu
06LLEeCTBEHHbIMM NOCTPOMKaMM.

MpoekTHble paboTbl NO NJAHMPOBKE W 3acTpolike
3TUX NOCENKOB 6blIM NopyyeHbl B 1924 roay npodeccopy
A. iBaHMUKOMY, 0AHaKO MBaHULUKWUI, yunTbiBasa OYypHbIA
poCT ropofa, NoAroToBUA NPOEKT 0bLLero reHepasbHOro
A.

cxema

nnaHa baky ¥ AnwepoHCKOro noayocTpoBa.

MBaHMUKMM  ObliM  noparotoBneHbl:  06LWwas
pasmelleHMa nocenkoB AsHedTW, reHepasbHbIM niaH
baKy, NpoeKTbl AeTasbHOW MAAHUPOBKM BCEX PallOHOB
OCBOEHUA NEPBOI oYepeamn, reHnaaHbl HOBbIX NMOCE/KOB,
NPOeKTbl 3acTPOMKM KBapTaNoB, a TaKKe MNpPOeKTbl
UAbIX N 0BLECTBEHHbIX 34aHWUNA.

HameueHHasa A. MBaHWUKMM CXema pasmelleHua no-
cenkos AsHedTu Gblna NepBoOM CXeMoW palioHHOM nna-
HUPOBKM AnwiepoHa.

30—e roapl XX cronetma Bbi3Baan B baky M Ha npwu-
NeraloLmx TeppuTopusax JasbHellwee pas3suThe HedTAHOM
NPOMBILLNIEHHOCTM, YTO MOBNEKNO 3HAYUTENbHBIN MPUTOK
HaceneHua B ropog (HaceneHue baky B 1933 r. coctaBnsio
y*Ke 500 Tbic. Yen.), TPebyLWMn OrPOMHONO Ky/bTYPHOrO,
KUAULLHOTO U KOMMYHA/IbHOTO CTPOUTENbCTBA.

B cBA3M C 3TMM BO3HMK/IA HEOHXOAMMOCTb Pa3paboTKu
PaiOHHOW NNAHMPOBKM AMLIEPOHCKOro MOAYOCTPOBa C
ropogom baky, KoTopble 6biaM HauyaTbl B 1932 rogy nog,
pykosoactesom npod. CemeHoBa.

B coctaB OCHOBHbIX 33fla4 MNJAHUPOBOYHbIX pPaboT
npogeccopa CemeHoOBa BXOAMNO OBECMEYEHUE BCEX XKM-
Teneu ropoga M MOCENKOB MIAHOMEPHO PacnoNOXKeHHOW
CETbIO KYNIbTYPHO — ObITOBOrO 06CYKNBAHMA.

Bbiin  paspaboTaHbl TpU BapuaHTa pacceNeHns Ha
ans
BApPWMAHTOB OblNM PAcCTOfHUE U BPeMs NepeasBuxKeHus ot

AnwepoHe. OCHOBHbIMU  KpUTEPUAMM OLLEHKM

XUAbA [0 mecTa pabotbl. O406pPEHHbINM BTOPON BapUaHT

npeznonaran cosfaHue naTv ropoaos — CyTHUKOB baky no
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60 — 80 Tbic. HaceneHuAa: B Cymraute, bunbra, toxxHee
MapAaKsaH, HanpoTne ocTpoBa Mupanaxu (bbiBLLKI ApTem)
M B paiioHe [oycaHbl. 3TOT BapuaHT Obln NpWU3HaAH ONTU-
Ma/ibHbIM, TaK KaK OCHOBHOE HaceneHWe pa3meLLanocb B
ropofax, [0CTaTOMHO KPYMHbIX A/1A CO34aHWA XOpOLUero
YPOBHA 06CNYKMBaHWA, Ha HEBONbLIMX PACCTOAHUAX OT
MeCT MPWIOXKEHUs TPyAa UM PacrnofOKEHHbIX Ha bGepery
mops, T.e. B Hanbonee BaaronpuATHbIX NPUPOAHbIX YCAO-
BMAX AnLlepoHa.

TepputopuanbHoe passuTue baKy, YMCAEHHOCTb Ha-
ceneHna KoToporo onpeaensanacb B 665 Tbic. Yyen. Ha 1937
r. u 750 Tbic. yen. Ha 1942 r., ocywecTBaanoCb MNyTem
OCBOEHWA TEPPUTOPMA/IbHBIX Pe3epBOB CaMOro ropoga —
HaropHoro n HaprmaHOBCKOro paioHOB. 34€Cb AO/KHbI
6blnn pasmecTuTbea okono 500 Toic. Yen. OcTanbHble 300
ThIC. Yen. Npeanonaraaocb paccennTb B palioHe nocesika
nmeHn baknxaHosa (6biBwniA PasuHa) — Axmeanbl, KOTo-
pblit 6bln 6M3KO PAcNoNoXKeH K HedTenpombicnam M K
rpynne MpOMBbILLAEHHBIX NPeanpuATMin nNo banaxHackomy
wocce.

Tak nonyyana npeTBOpeHWME B KWU3Hb TpexyacTHasA
NNaHWUPOBOYHAA CTPYKTypa ropofa C MNPOMbIWAEHHOW
30HOM NOCepearHEe W KUbIMU PalioHaMM — OCHOBHbIM,
CyLLeCTBYIOWMM Ha 3anage W BHOBb CO34aBaeMbiM Ha
BOCTOKe.

Paborta rpynnbl B. CemeHoBa He 6blna 3aBepLueHa, OHa
6blna npepBaHa Ha CTaguy NepBOro NpeABapuUTeIbHOrO
3CKM33, HO BCe e MMena 60/blIoe 3HaYeHWE B BbIABIEHUN
OCHOBHbIX MOMIOXKEHUIN FeHMNaHa ropoaa, a TaKKe OKasana
BAWAHME HA JanbHelwee ¢OPMMPOBAHME TFOPOACKON
3aCTPOMKM.

B 1937 rogy npodeccopom MnbuHbIM 6biM HayaTbl
paboTbl No paspaboTke HOBOTO reHNNaHa baky.

HoBbIi1 reHepanbHbIM NAaH MCNONL30BaN BCe LEHHOE,
YTO 6bINO 3a/710KEHO B NpeablayLLMX pa3paboTKax, coBep-
LUIEHCTBYA Y)Ke HaMeTMBLUMECA peLueHuA. bblnn yTouHeHbl
MecCTa Pacno/oXKeHMA ropoaos - CMYTHUKOB Ha AnLepoHe.
Bblv MPUHATLI  FpaHULbl ropoda, HamedeHHble ele A.
MBaHULKMM, W ero 4YneHeHMe Ha TPW YacT, MpuUYem
BOCTOYHbIM WIOM MACCMB, BK/IHOYAKOWMI BeCb pPalioH
Axmeanbl, Tak Ha3blBaeMoro 8 - ro KM/JOMeTpa MocenKkos
nmeHu baknxaHosa, Kapa - Yyxyp v rpynnbl noceneHui Ha
3bIxe, TPAKTOBaCA KaK eMHOe Lenoe, CBA3aHHOEe CO BCEM
ropoAom eauMHOM cUCTEMOM maructpanei. Bece Tpu vactm
KOMMO3ULIMOHHO BbINN CUTLI B AMHbIN opraHuam. LieHTp
ropoga nepemeLianca Ha BOCTOK, bauMKe K reomet-
pUYecKoMy LIeHTpY ropoaa.
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B 1952 — 1954 roabl NPOEKTHbIM MHCTUTYTOM Bakrmn-
porop 6bin pa3paboTaH reHepasnbHbIi NAaH Pa3BUTUSA FOPo-
Aa baky C npeasioeHMAMM NO pasmeLLeHUI0 MacCcoBOro
NOCNEBOEHHOMO KWIMULLHOMO CTPOUTENbCTBA. JTOT reHe-
panbHbIA NIaH pelan B OCHOBHOM BOMPOCbI MJIAHUPO-
BOYHOrO YperyamposaHua TeppuTtopumn ropoga baky B
pa3BuTMmM reHepanbHoro naaHa 1937 roaa. B cBA3u ¢ aTum B
70—-ble rogpl Haspena HeobxoaMMOCTb pa3paboTKM HOBOTO
reHepasibHOro naaHa ropoga baky v Bakrunporopom 6bi10
COCTaB/IEHO TEXHUKO—3KOHOMMYecKoe obocHoBaHMWe (T30)
passuTMA ropoga Ha cpok 25 — 30 neT, KoTopoe 6blio
yTBepkaeHo B 1972 roay. Ha ocHoBaHwm atoro T30 B 1975
— 1976 r.r. 6611 pa3paboTaH HOBbIN reHepasbHbIA MAaH
pa3suTHA baky. B 1984 — 1986 roapl B reHepasibHbIi NaH
6bl1M BHECEHbl KOPPEKTUBbI M CPOK ero aencrsva 6bin
npoaneH ao 2005 roaa.

AHanu3 maTtepuranos NocaefHero reHepasbHOro naaHa
NMoOKasan, 4YTo reHepanbHblM nnaH baky 1986 roga
MoMbITaNCA OTPErynMpoBaTb O6LLUYyO CTPYKTYpy ropoaa,
yTobbl  MPOTMBOMOCTaBUTL  Npobieme  Mea/leHHOro
ropoACKOro pasBuTUS, Clabo ropoAckon MHGPACTPYKTYPE,
Cepbe3HOMY 3arpsA3HEHUIO BOAbI, BO3AyXa M OKpYMatoLen
cpeabl, YXYALIEHWIO TPaHCMOPTHOrO AWKeHWuA. OfHako
obuwan uenb pasBuTMA ropoga He Hblna JOCTaTOHHO ACHO
onpegeneHa U opueHTUpyemas Ha Oyayliee ropopckas
CTPYKTYpa He COOTBETCTBOBAsIAa eMy No cBoel popme. baky
paccuMTbIBaAM TONMBbKO KaK Cambli 60/bLION MOPTOBLIN
ropog, B AsepbaligiKaHe 1 camblii 60/bLUION LEEHTP 3KOHO-
MWKM, HAYKN U TEXHUKM, TOProBaM, MHOOPMALMK U KyJib-
TYpbl, HaKOHeL, UHAYCTPUKU. Bonpockl pa3BuTUsA CTpoUTe Nb-
HOTO CEKTOPA OCTaBa/IMCb OTKPbITLIMU U HEPELLEHHBIMU.

HauvHaa ¢ ero BbINOMHEHWA, UMenn mecTo bonblune
M3MeHeHuA. B HacTosLee Bpems, ¢ BBEAEHUEM PbIHOYHOM
CUCTEMbI  UCMONB30BaHUA 3eM/IM, Pa3BUTUA TFOPOACKOM
SKOHOMMKM W HedTeaobblun, rocyaapcTBO NPEeasoXKuao
cTpouTb BaKy, KaK OZIMH M3 LLEeHTPOB MMPOBOWN SHEPreTUKH,
SKOHOMMWKM U TOProBAK TaK, 4Tobbl 0bnacTb AnwepoHa 1
nobepesbs Kacnuitckoro mops morav 6bl caenatb CKauyok
Bnepes, v 4tobbl pa3sutb baky c ero cnytHukom Cym-
raMbITOM KaK 3SKOHOMMYECKYHD 30HYy, KaK LEHTp Hed-
Tepobblum  Ha Kacnuiickom Mope M LEHTP HOBOTO
«TPACEKAY).

reHepasnbHbli NiaH baky 1986 roaa, xoTa M 6bin B cBOe

LLlenkoBoro nytM (nporpamma MNoatomy
Bpema ofobpeH bakuMHcKMM coBeTom (1987 T.), HE MOKeT

cerogHAa COOTBETCTBOBATbL I'IOTpE6HOCTF|M 6bICTpOFO

pas3BWTMA ropoaa, KOTOpbIM HyxKAaeTca B TpaHchopmaLmm
ropoACKOM CTPYKTYPbI.
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FopoacKkoe NpPOCTPaHCTBO, B 60/bLWON CTENEHW, TeCHO
CBA3aHO CO CTPYKTYPOIi ropoaa, KOTopas, Kak MCTOPMYECKM
CNOMMBLLUAACA CTPYKTYpa, ABAAETCA OCHOBaHWeM A/

ropoAcKoro passuTuA. [opoAckoe NpPOCTPaHCTBO, Kak
NMOBEPXHOCTHaA CTPYKTypa, ABnAeTcA GU3MYEeCKUM npeac-
TaBNEHWEM FOPOACKOW CTPYKTYpbl, BOMJOLLEHUE FOPOAC-
KO UCTOPUM U KOHTEKCTa. [opofcKoe MpOCTpaHCTBEHHOE
nnaHvposaHne — ugean Hyaywero passBUTUA TOPOA3,
OXMOAEMbIA NPOEKT byaywien CTpyKTypbl M o6pasa, u
OMpeKkTMBa Ana rpagoctpoutenscrea. Llenb ropoackoro
NPOCTPAHCTBEHHOrO  MNAHWPOBAHUA  COCTOMT B  TOM,
YTOHbI 06ECNEUNTL OKPYXKAIOLLYIO Cpeay ropoaa Aa XOpo-
el XW3HM U YCTaHaBAWBATb COOTBETCTBYHOLLYIO FOPOAC-
Kyto popmy. FopoacKkoe NPOCTPAHCTBO TPebYeT [ONroCpouY-
HOro M/1aHa, BbICOKOKAa4YeCTBEHHOrO FOPOACKOro naaHupo-
BaHWA M yNpaB/ieHMA, COBEPLUEHCTBOBAHMWA YaCTM U LLeNOrO.
CrankmBascb ¢ passutvem XXI cTtonetna, ocobeHHo
HeobXxoaMMOo NPUCNOCcobUTb roPoACKY0 GYHKLMIO U CTPYK-
TYPHOE PacnoNoXeHNe K SKOHOMUYECKOM cUCTeME, NIaHW-
poBaTb Aemorpaduyeckoe pasBUTME U UCMO/b30BaHME
3eMAW, HanpaBAATb YCTOMYMBOE pPa3BUTME ropoda Tak,
YTOb6bI OH 6blN1 BCTPOEH B NMpUEMIEMOE U OCYLLECTBUMOE
npoctpaHcteo. K 2020 rogy nepsbiid 3Tan nepecmaTtpu-
BAaeMOro njiaHa nogownaeTr K KoHuy. B 6yayuiem nnaHe,
rpafocTponTENbHOE, SKOHOMMYECKOE U COLManbHOe pas-
BUTWE CleayeT obbeaMHUTL B CTPATErMyeckoe MniaHupo-
BaHue. MNprMHMMaA BO BHUMaHUE MHTerpaLmio JONrocpoY-
HOro Pa3BUTUA C KPATKOCPOUHbIM CTPOUTENLCTBOM, NOJHOE
NAaHUPOBAHWE ABNAETCA HAYYHbIM M PALMOHANBHBIM U
nostomy 60nee peannucTUHECKUM U BbINOJHUMbIM. Mpu
3TOM CO34al0TCA BO3MOMHOCTU ON1A PasBUTUA CTPOU-
Te/IbHOrO CEKTOoPa M YCTOMYMBOTO rPaoCTPOUTENbCTBA.
Janeko wmaywaa uenb NPOCTPAHCTBEHHOrO Pa3BUTUA
ropofa — BCe Ke He CTO/IbKO CTPYKTypa, KOTopasa BO3bMeT
FOPOACKYH MAEHTUYHOCTb U NPEEeMCTBEHHOCTb UCTOpUYEC-
KOO KOHTEKCTa, CKO/MbKO CO34aHMe B HemM MpPOCTPaAHCT-
BEHHO OCHOBbI /11 COBEPLUEHCTBOBAHUA W Mporpecca.
ObLee ropoackoe NIAHUPOBaHME AO/KHO ACHO Npeac-
TaBNATb FOPOACKOE MpPOCTPaHCTBO. B pesynbraTte nnaHu-
poBaHME MNPOUCXOAUT B XOAe CTPpOUTENbCTBA B Nepuos
6ecnpeLieieHTHOro HbICTPOro Pa3BUTUA. 3TO HEBO3MOXKHO
OCYLLEeCTBNATb B PaMKax CyLLEeCTBYIOLWEro reHepasbHoro
nnaHa, KOTOpbIM Hy)KOaeTcA B NepecmoTtpe, 4Tobbl co-
OTBETCTBOBATb MOTPEOHOCTAM AMHAMUYHOIO rPafOCTPOU-
TenbcTBa. Kpome TOro, 4yacTHble M MeCTHble WHTepechl
pa3BUTUA CTPOUTENIbHOTO CEKTOPa NPUBOAAT K COLMANbHOM

OpUEHTaLMK K BbICTPOMY ycriexy U BbIrofam, CTPEMIEHUIO
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K ObICTpbIM pe3sy/nbTaTaM, nNpeHebperas obwymn
[0NrOCPOYHBIMU MHTEpecamu. Takoe rpaoCcTPOUTENBCTBO,
KOHEYHO, BbI3bIBAET BWJ, FOPOACKOrO MPOCTPAHCTBEHHOrO
pa3BUTUA, KOTOPOE MWCMbITbIBAET HEAOCTATOK B CBA3U C
pa3BMTUEM CTPOUTENIBHOTO CEKTOPA W YCTOMYMBBIM pas-
BUTWEM ropoaa.

Bcé 3T0 BbI3bIBAaET HEOHXOAMMOCTb Pa3paboTKM HOBOTO
reHepanbHOro nnaHa ropogda baky, 4To M HayaTto B Hac-
TosLLee Bpems.

leHepanbHbIN NNaH pa3suTUA ropoga baky, paspabatbl-
BaeMbIi B HacTosALlee Bpems, ABNAACL GaKTUYECKU Npoek-
TOM PEKOHCTPYKLMM  CYLLECTBYIOWEN  MIaHUPOBOYHOWM
CTPYKTYpPbl AO/MKEH PAaCNPOCTPAHATLCA HE TO/IbKO Ha ropos,
HO 1 Ha 6onee OBLIMPHYIO NPOCTPAHCTBEHHO—MIAHNPOBOY-
HYIO CUCTEMy, B pamKax KOTOPON 0b6beauHAITCA cenu-
TebHble TeppPUTOPUU, NMPOMBILLNEHHbIE Y3/bl, TPYMnbl 06-
LLLECTBEHHDbIX U OBCNYKMBAIOLWMX YUPEKAEHUW, 30HbI Mac-
COBOrO OTApIXa, TEPPUTOPUN UHMKEHEPHO — TEXHUYECKUX
YCTPOWCTB, TPAHCMOPTHBIX COOPYKEHUI U T.A.

Tak, Hanpumep, obLwecTBEHHblE LeHTPbl ropoaa baky
(cTagmoHbI, gBOpPLbI CNOPTa, TEATPbI, UMPK M Ap.) noce-
AT, KPOME TFOPOACKOrO HacesfeHus, Xutean 6ams-
NeXKallmMx HaceNeHHbIX MecT MPUropofHoin 3oHbl (By-
30BHbl, MapgaaksaHbl, bunbra, Kana, MawrTaru, XeipganaH
1 ap.). MapwpyTbl TPyZOBbIX NOE3A0K K NPeAnpUATUAM
M yypexaeHuam ropoga baky BbIxogAT 3a npegensl
cobCTBEHHO rOPOACKON TEpPUTOPUU. 3aropogHble Npwu-
poAHble 30HbI C/YXKAT MECTamMM OTAbIXa FopoKaH (Mmopc-
Koe nobepexbe, Aaun, NASKU U T.A4.). UHKeHepHble
ycTpoicTBa ropoga bBaky o6cnyKualoT HaceneHue
NpUropoaHolr 30Hbl. OUYUCTHbIE COOPY)KEHWUA BOAOMN-
poBoAa v KaHanusauum ropoga baky pacnonaratotca 3a
ero rpaHuuamm. TpaHCNopTHasA cucteMa coefMHAeT baky
C OKPYKaIOLWMMKN ero HaceNeHHbIMWU MecTaMu, a AopOoru
NPUropoAHOM 30HbI COCTABAAT OPraHUYecKoe Nposo-
YKEHUS BHYTPUrOPOACKUX Maructpanein. MpombiwnieH-
Hble NpeanpuAaTUA, 0b6beaMHAACh NO MNPUHUMMY Che-
LMann3aumMmM M KOOMepupoBaHWA MNPOU3BOACTB, KOH-
LEHTPUPYIOTCA B npedenax MNPOMbILUAEHHbIX KOMI-
JIEKCOB, BbIXOAAWMX 33 rpaHUUbl roposa (NMpomKom-
NeKc B 30He 3aBoAa rNy60KOBOAHbIX OCHOBaHMWI U Ap.).

CtaHOBUTCA 6GeccrnopHbiM, 4YTO npu paspaboTke
HOBOrO reHepasbHOro nnaHa ropoga baky w npu
0BHOBNEHUN €ro NAHUPOBOYHOM CTPYKTYPbl HYXKHO, B
OoT/IMuMe OT MNPOLWIOro, paccmaTpuBaTb Fopod He B
npegenax ero CywecTByHOLWMX WAW 3afaHHbIX aaMU-
HUCTPATUBHbIX a B cucteme

rpaHuu, rpynnosoro

62

Ne 3 (489), 2013

pacceneHusa, pPacnpocTpaHAn PEKOHCTPYKTUBHblE Me-
ponpuUATUA He TONbKO Ha CamM ropof, HO U Ha npwu-
NeratoLlyto K ropoay TEPPUTOPUIO U Ha TAroTelolme K
baKy roposa u HaceneHHble NyHKTbl (CymramblT, Xbip-
nanaH, loscaH, LWbixoB ¥ ap.). BosHuKwue mexay
COCeHUMMU HaceNeHHbIMU MYHKTamu u ropogom Baky
NPOYHblE MPOU3BOACTBEHHbIE, XO3ANUCTBEHHbIE, KY/b-
apyrne
CcnocobCTBYIOT MX MPOCTPAHCTBEHHO—MNAHUPOBOYHOMY

TYPHO—ObITOBbIE, TPAHCMOPTHbIE WU cBA3N
CONMKEHNIO WM NpeBpalLeHW0 AaHHOW B3aMMOCBA-
3aHHOW cucTeMbI B arnomepaumto. CerogHsa Mbl MOXKeM
rOBOPUTb O CNOXKMBLUENCA BaKMHCKOM arnomepauuu u,
NMOHMMasA, YTO FOPOACKaA arlomepauusa - 3To rpynna
ropoAoB M APYrMX HaceNeHHbIX MECT, MEXAY KOTOPbIMM
BO3HMKAWN YCTOMUYMBBIE CBA3M, MOMKHO YTBEPKAATb, UTO
3TO BbI3bIBAET OBLIHOCTb PEKOHCTPYKTUBHbLIX MAaHU-
POBOYHbIX MEPOMPUATUI.

[na fanbHenwWwero passuTMA U yNyYLIEHWUS CTPYKTYpbI
BaKMHCKOW arnomepauyy BaXKHOE 3HAaYeHWe UMmeeT npa-
BW/IbHAA OpraHM3auWsa TPaHCMOPTHON cucTembl. BHyTpu-
rOPOACKME Mar1cTpanmn AOMXKHbI CMbIKATbCA C BbIIETHLIMM
MarucTpanamm, 0bpasys eamHyH B3aMMOCBA3AHHYH TPaHC-
MOPTHYIO CUCTEMY, KOTOPas Ha CEroAHALIHMIA AeHb B Baky
Hauana ¢opmuposaTtbea (npocnekT leipapa Anvesa K
BbIETHAs MarucTpasb Ha A3ponopT M Aanee B PalioH
cenexvs MapgaksH.).

YnopsgoueHne BakWMHCKON arnomepaumu npuseset K
paboTam Mo 0340POBNEHMIO O OXPAHE MOYB, BO3AYLUHOMO U

BOAHOTO  bacceliHOB,  PEKyNbTMBALMM  HapyLUEHHbIX
TEPPUTOPUIA.

3. 3AK/TIO4EHUE

B pesynbTate MNAaHMPOBOYHOIO COBEPLUEHCTBO-

BaHWA BaKWMHCKOW arnomepaumm, Kak ropog baky, Tak u
Hace/ieHHble MYyHKTbl CUCTEMbI NePenayT OT 3aMKHYTbIX
NNAHMPOBOYHbIX CTPYKTYp C 060c06/1eHHbIMM ropo-
[aMU — CMYTHUKAMM K OTKPbITbIM CTPYKTYpam B3auMo-
YyBA3aHHbIX HaceseHHbIXx MecT. JTo 6yaetr cnocobct-
BOBaTb YCTOMYMBOMY pasBuUTUIO ropoga baky u Bceit

dopmupytoLLeit cMcTeMbl HaceNEHHbIX MecT — BakMHCKoM

arnomepauum.
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uUDC 72
WAYS OF CITY-BUILDING DEVELOPMENT OF BAKU CITY AT THE MODERN STAGE

J. Isbatov
Azerbaijan Architechture and Construction University

Resume: The general developing plan of Baku city elaborated at the present, being actually the project of
reconstruction of the existent planning structure must be spread not only to the city, but to more wide space—
planning system, in the framework of which the territories, industrial knots, groups of social and serving institutions,

zones of mass relaxation, territories of engine—technical structure and transport constructions and so on.

Key words: reconstruction of cities; the general plan of growth Baku city; spatial-planing system.
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096(3009d9e00  FoM39M0; 0bBgB- s 0bFBSLEO-
g®0 Lobmbodos; Lobmbodos s goMosb@ymMds;
wgdbogato ggg0goeybho-

L. 9glbogosamo

05b53gMmgg  @obygolBogsdo  3Gom@odgH -
o Bgbpgbioss  gbol  Lgdsb@ozy@-LEGomoligy®
d@oenTo  aobboangs. oageolbdgds  Lobmbodool,
GOmyma3  9bol mgolgdol AMsoEoygmo  asagdo.
960mdg3b0g@ms bsfomo Lobmbodgdl §dobos Ug-
3o6Bog®  Imgangbs  doohbygl, oydas  doybg-
sg5 5dobs, ollobo omgomolifobgdgh Lobmbodools
bEo@olGy®  ©ogghgbzo®gosl  ©s  bobaslidom
5b0dboggh, M3 ogxgMgbzomgdol LYmege gL
Q0MIs  2odmbsBogh  BOsbgmmmyon®  gOmg -
9JU3dgLoge,  9ImEoy® s  SbOMdM0g-dyg-
Bobgoom mogoligdy®gdgdl [1].

"no

2. doGomopo bsfogo

RBOH>bYM@EM0YHo  gOmgy gdols

356056 -
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edol  ggenggolbsls doMmmgdygensm  dodshbos  domo
0059096300905  Lobmbody®o  FMsbgmanmyobdgdo-
bogob. o3 m@o gbmdmogo dmigdgemdols golisdoyx-
bow dmgango 9bes dgzgbm “Lobmbodools” 3MmMdeng-
3sL. Lobmbodos s goMmosbGymrmds gbsmdgbogdms

06@gbboy®o  ggeggol  mdogddos,  mydas

3380935 ©gbsi oG ussmos, Gopysh bobmbodools
4mggemo sbogno gobdo®@Bgds 5dydgdl dol gHo dbo-

d>m0

M9L s gydoeemgools domds Gmggdl dgmagl.

. 53039L0sbol sbMom, @gdbogyndo Lobmbodgdols
00mJdols gggams aobdodBgdsdo dmogs®o ws@goo-
3> dool 5B dom  bmpow  bgdsbGogy®  mgolyg-
b0bg, s@5dg dom m@ol aoblbgoggdsoby. sg@m@o
>mb0dbogl, dmd  “gAH:ndbodgbgarmgsob  §omdmbsd-
696do dgodangds dmbsfomgmdogl dbmeme olgmo
w9Jbogg@o  bobmbodgdo, @mIgmmms  Ibodgbganmds
Dy gdnbgggs 9OHMISbgnls” [2].

0. hg@bodmgs 3o gobdodBogl, GmI “Lobmbodo-
Lomgol  @sdsbobosmgdganos  s@s  360Tgbgenmdols
096G YOMdS, s@Msdge d60dgbgermdols Abaoglgds.
DylGoe 53 bobol Lobmbodos ool gbol d9bgd-
®030 Imgargbs”. dolo sb@Mom Lobmbodos L@eyen-
gogl gbol @gdbogy®, LgdsbGogn® o 3Moyds-
B9 3m@gbioswl [3] dmamag Fabo, bEool-
B0 Lobmbodool gobboangolsl, 3omMgger @oydo
0ggeolbdgds 0bBg@OlGogy@o Lobmbodgdo, nyd-
3> o3 bogombbyg by gamdolols gbos gogomge-
@ollfobmm @§. gobmigdol sb@o: o003 0bG@SL-
BoolBgao Lobmbodgdols s@OLgdbmds ¥bps o-
dgogoVaegl™ [4]

d609gbgemmgbs  dodohbos 0dol bobyslids, @3

0630l @0 Lobmbodgdo  gHmazommgsbos
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9Ju3mglogemo s gubJaoy®o  mgsglsb@Holom,
0gd3zs dom Jm@molsi oxng@gbzo®ogds LEool-
BYH0 oMb PYmMds. >mbodbymo b'docow godmo-
bo@gos bo®olbom,
9ERgGoms ©s dobo JGBOoBMOYEO AsBMMIGI0m.

0. hg@bodmgols s 3. LEY3sbmgol  aobdodm@g-

b00, RO>bgm@myoy® bobmbodyddo oymolibdgds

9dm@Eoyg®o  dgggdommdbols

Sh@Hom  gOhmagedo  ob  dmbomglisgg  BMsbgmane-
30bdgd0, AMIagdoi 3oMoEopdym ©mbyby Log-
0m b0dbgdmsb gAmop  asblibgoggd e bodbgdls
Fo®3mshgbgb. g@sbgmammyoyg@o bobmbodos yg@ds-
b0 g@sbgmamyoy®@o bobFgdol gOm-gOmo ygg-
@oby 3OMEYJHoPEo  ©s FEPEMI0MO  3oBHJAM-
@oss. dobo  dodpo  Jdgogdol  gmgnoiEogbdo  gbols
RO>bYOIEMA0@H0 Bebol Aodwo®gdol 3Gm3glL-
do Logdome domogmos — ,,300bm@Fs30g®0  3bo'dgbg-
@mds  EAMMS  35bdsganmdsdo  sbogn-shogn  g@o-
bgm@emaobdgdl  Fomdmnddbol, @s@, mogol dbMog,
960L @gdbogg@o BoMagols godo®gdol gBm-gOmo
989JO 000 LaTyogmagdas™ [5].

dmigdgee Logombmeb ©szogdodgdom dodmgdey-
oo Jodshbos  @gdlbogy®o s g@sbgmenmaoyndo
Lobmb0dgdols  woggHgbzoMgds.  39Mdmw, YOSbgm-
@ma09M0  bobmbodgdo  @gdlogy@olisgsb goblibge-
390000 5bOMdG0go®  gOMgoM0  Lobmbodgdos, G-
dgems  [930900L  giagems LobBogds@y® ©mbgby
Yglodengdgenos ©s, 930960l hoboigergools doybyg-
ogo, b0 0039 Mhgos. mgoelishobmgdolsmgols
dmgoygsh Godwgbody dopomomls.

@97b0320 9330856096050 ,d5ES  JHOMBS Joo*

» das Zusammengehoeren, alle... zusammen"

einer fuer Alle, alle fuer Einen

Einigkeit macht stark

viele Haende machen schnell das Ende.

bgdmbligbgdyme opomomngddo Labybgs 0@gb@ e
Gemds GO LgdsbRognmo, obg LEogol@ydo
ngo@bsb@obom. LEogolEYMo 0 bHUMMds  ao-
dmobo@gds 03T, GMI mmnbogy BOSDgmemaoyg®o
9Omggeo  doggmgbgds  gmggere@oy®  Labogddm
(umg.) bEogol; beagom  Lgdob@ogy®o 0©gb@ydmds
addmobs@gds Logdmm  agdlogg®o 9330800 96G00:
»~Zusammengehoeren, alle... zusammen*.

dogbgsgo 0dobs, G0 Lodogg dsgomomdo big-
dobB0gy®o 360dgbgermds 0gbGy®os, oliobo ds0b3
390 hoomggds b0 3@ 9osm, gobsowsh momem-
g0 domysbol 360dgbgenmdols dmBogoios bbge-
Eslbgos. Lodogg gMsbgmanmyon®@o  Lobmbodo o@-

bgdmdl  g@mdsbgmobogeb  sdmygogdmom  ©s
960L 20630050930l Lbgomolbgs  3gdomel  aobg-
3903690s.
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RO>bgmmmaoy®o  bobmbodgdo,  GmIggdoi
9Ombso®o  LEMJBg®om  bolosmwgds, LEA®Y]HY-
Gy Lobmbodgdo  dgodargds  hsomgomb.  dogs-
EDOMSO:

976020900 953085096650 ., mg0bgd5ms 0@ b-
Sadmds” Eigenschaftsidentitaet” ,, Gleichkeit zwischen
Familienmitgliedern®

wie die Frau, so die Dirn, wie der Baum so die Birn

wie der Baum so die Frucht

wie der Herr, so’s Gescherr

wie der Abt, so die Moenche.

‘Ygodangds omJgol, @md o3 Godol Lobmbodgdo
dooegds gBhmo 5b Modwgbody gdswagbgemo bofo-
ol oby 3m33mbgb@ol Jgzgemol Igogasw. myd-
3> Bgbodargogaros Igpgbeab 9O0pgoGo LEH®d-
BY®olL 3Jmbg olgmo g@sSbgmemaogdo Lobmbo-
d9%0, ®mImgddoi ghmo 3md3mbgb@ol hoboigarg-
b5 g0l LgdsbBogy®  bogoblgol s, oJgoob
3odmdobsdyg, 0{gggl d30Mg goblbgoggdol. dopo-
EDOMSW:

w9600 gag095e96¢50 . vertrauensvolle freund-
schaftliche Beziehung®

treu wie ein Hund

treu wie ein Schiesshund.

>mbodbyen  g@sbgmemmyoyn®  Lobmbodgddo
9000 3md3mbgbBols hoboigargds, o3 dgdmbgggsdo
Hund-Schiesshund-ol;, 0{g93U
b9dobBogy®o bodbom, ggMdme gdb3@gloym-gdm-

doo  25bLbgsggdsls
(3090 39R900emdols body by.

RO>bgM@Ma0Y®H0  gOhmgnmgdo Jgodegods oyml
35bLbgog9d9eo LA YJHY@ol, Jog®sd  0gbHy®o
Oym®O 3 bgdobGogy®o, olg LEogobFy®o ngsw-
Lob@oloms. dsgogoms:

aygfbogado  gug03oe9660 ,in der Harmonie le-
ben" , Harmoniein der Familie*

Freud und Leid teilen

ein Herz und eine Seele sein.

@gfbog g0 Jsg09°29bGo »Heuchelei =, bei j.m
etw. vortaeuschen

doppeltes Spiel spielen

mit gleicher Muenze zahlen.

agfbogado ggogeergbdo , Liebe" , Freundschaft®

Liebe duldet keinen Zwang

Liebe ist blind.

@y fbogado gugogoemgbdo , Liebe" , Geduld”

kleine Haerdel staerken die Liebe

was sich liebt, das neckt sich

nur Mut, es wird schon.

dogbgosge  LRomoldgdo  ©s  gdebGogymdo
00g6BxMmd0bls, gl GMsbgmanmyoy®o Lobmbodgdo
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3900 bo@dmgobgoom, LRogolEymo dgggHogmdom

o
dbgyoglbo

9Jb3GgLoyemdom  asdmomhyggs, goweyg  dsmo
Lobmbodgdo.  oe-
bodbyyemo  dgodgngds ogblibs 03 o@Mgdmgdom, ©m3

558> gmE 0o

58 999mbgggedo Logdg a3odsl g@sbgmenmyoy@o

9Omggmmols  3mbm@scoyg®  sb3gdHmsb,  bydogd@ol
odm 30 o goslimsb  smlisbodboliodo ©s ©gbm-

HoGOL bgdogdHolgaee boegalosb.

o0 bogombmob o353 dodgdomn  bsobGgmglicms
. 30bmgg@ols dmbsb@gds. 0po mgmol, @M ,,j56-
20 0696m©s  dgddbognogm  0b@gOLRA0E G0 oMo~
0353085, Gmdge o yomgogolifobgdymo ofbg-
dmEs d35300 LobRgdgamds, Gmdgmols dobgogoms
gbs oy ol gJlddglogeo @ogo wsbsfogogdmws
396J3090  bygdmgdoe [4]. @bowos, 0bEgdlEo-
@0 Lobmbodygmo Moygool Vgddbols Izgemds
390 0d6gds> 9bsgenm ©s LEYymegoeo. 0po gge
‘dgdangdl dmogal ggges bEoano, Go@asb 0bGmob-
AoobRg®o  Lobmbodgdo  Fomdmshgbls
YO Y@-5bOHMOM0g  3MBJbG0SEL. MG BASbgm-
R0
LRogol 20bggnmgbgds ©s, dgbodsdobsow, 0b@gdldo-

obgogo-

90mggedo,  Gmdmgdoz  Lbgowslbgs
@@ Lobmbodgol FTomdmowygbl, Labgbgs goblibgs-
390> bgdsb@ogy® bogobligddo. gl 3o, mogol dbdog,
307900093L 03 20M93mgdsbg, MM Logdo®os ghm-
Lo o 08539 ¢oddbg, dopded Lbgswslbgs  jmbe-
BdE000. Jogoe0msw:

bekannt wie ein bunter Hund sein (umg. salopp.)

grosse Bekanntschaft haben/sehr bekannt sein. (lit.)

j-n auf den Essel setzen/bringen (umg. salopp)

j-n sehr boese machen (lit.).

abowos, 0b@galEomgdo Lobmbodgdol Momwg-
bmds  Ygodgdom  bogamgdos, gowdg 0bGOSLEO-
gobRgao Lobmbodgdols. s@bodbymo dgodargds
s0blbol 03 godgdmgdom, M bmgoghmo G-
bgommgog@o  gomgyeo  I3oRome  modg@od -
G0, d0dmoyd-Hgaoy0g®o ob Jommamaoy®o
Fo@dmdmbdolss. yggens sblgm dgdmbgggsdo Lsgdg
335J3L gOmo 3mbi®gd o gbm@ozoy®o 360dg-
bgeomdol 5@ ys@obsiosbmsb, G®dgmoiE jmbg-
G9H Y 3mdgbBdo  ghmo  LmEosgy®o  xayBo-
Lomgols o@ols Gganggeb@gdo.

agfbogado  gi3055em96¢30  ,Begruessungs-Abs-
chiedsform” ,, Hilfsbereitschaft aeusern” .

j-m die Hand geben

j-m die Hand druecken

j-m die Hand schuetteln

j-m die Hand reichen.
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RO>bgm@maoy®  Lobmbodgol, oliggg Omama
@9Jbogg@l, mmb xayns© yogl o. hydbodmgs [S]:

L 5bOmdMogoe gohmygs®o Lobmbodgdo;

2. 0@gma®sxgoymo bobmbodgdo;

3. bBogolGymo Lobmbodgdo;

4. BgMoBmaoymo Lobmbodgdo.

dmoggdygmo  gasbogogsEool
Dgmammaobdgdo Igbsdengdgemos oxy Rl d9d-
gabsoms:

1. 3b@Bm3Mmogo@ gHmago@mo bobmbodydo:

Baer bleibt Baer, fachrt man ihn auch uebers Meer

der Zwerg bleibt immer der Zwerg, und stuend er auch

dobgogom  g@o-

auf dem hoechsten Berg
die Katze laesst das Mausen nicht
und sass er auch auf goldenem Stuhl, der Frosch
huepft wieder in den Pful.
2. 0@YmaGsR0a0 bobmbodydo:
j-n auf dem Zug gefressen haben
j-n im Magen gefressen haben.
3. bBogrobBado bobebodydo:
j-m die Zaehne zeigen
j-m Stirn bieten
den Reiter abwerfen
4. BgmoBeGogemo bobmbodydo:
auf den Hund kommen
auf den Hund bringen
j-n als Herrenlosen Hund behandeln
j-n an der Leine haben
j-n an Baendel haben (ogb@).)

3. @abiggbs

bgdmm Jdgmopsb godmdwobomyg, wslggbols Lo-
boo  godangds omdgsl, GmI g@Msbgmanmaoydo
Lobmbodgdol  genslogogeool  Ygogyse  aodm-
gogomo 4 x39800sh 30MsGglimds sbOMIM0-
3o gOma3o0  Lobmbodgdl  gbodkgds. gxoJO™I,
olbobo s@s Fo@BM sdoE®gdgh FOSbgmemaoy®
Lol gdol, >®sdge 3356F0GH>GYOMboMSE Fodmo®-
hggoob. 860dgbganmgbs®  dodshbos, oliggy, ggerg-
30Lol BASbgmamaon@o Lobmbodgdols ©s yd-
0350900l ogghgbzoMgool ¥bos®o. gx0JOM™o,
30009390 9b3009d9em oM ggMoe o3 dgdmbgggedo
domo  0bpogoygsmydo  dobs @m@ds bps do-
30hbomm, mydEs 5@ bps opgog0oTywgl ol ao-
099mgdo3, ®md dsmo 3b0dgbgarmdbdols ImBogezos
Lgdsb@ogy®-LGowobBygmo
dod oM gdyao.

Logtom 60dbomss



LI ‘IHMB3ISO — TRANSACTIONS OF GTU — TPYAbI I'TY Ne 3 (489), 2013

0@ gHG YOS Moskau. 1986. S. 18-25, 212, 23, 198, 200.
1. EsrenseBa A.T. CioBaph CHHOHMMOB pycckoro 4. BuHokyp T.I. CuHOHMMMA B  GYHKUMOHaNbHO-
AsbiKa. JleHnHrpaa, 1970, ctp. 10. cemaHTMYecKom acrnekte // Bonpocbl A3blKO3HaHUA
2. AnpecaH 10.4. CMHOHUMUA U CUHOHWUMBI // Bonpocsl #5. M., 1975., ctp. 54, 59-63, 57.
A3blKO3HaHuMA, #4. M., 1969.-79 c. 5. Cernyseva |. — Feste Wortkomplexe des deutschen in
3. Stepanova M.D. Cernischova I.I. — Lexikologie der Sprache und Rede. Moskay: Vyssaya akola. 1980, S.
deutschen Gegenwartssprache. Verlag Hochschule. 60, 135-155, 125-130.
uUDC 801.314

LEXICAL AND PHRASEOLOGICAL SYNONYMY
N. Gamkrelidze

Department of liberal sciences, Georgian Technical University, 77, Kostava str, Thilisi, 0175, Georgia

Resume: There is represented problem of synonymy and its stylistic differentiations. By the examination of stylistic
synonymy there is accentuated inter and intrastilistic synonymy and their functional peculiarities.

Key words: lexical and phraseological synonymy; differential marker of synonymy; inter and intrastilistic
synonymy; synonymy and variance; lexical equivalent.

YAK 801.314
NEKCUYECKAA U ®PA3EO/IOTMYECKAA CUHOHNMUA

Famkpenungse H. O.
JenaptameHT AinbepanbHbix HayK, FPY3MHCKUI TEXHUYECKUI YyHUBepcuTeT, Mpysus, 0175, Tounucw, yn. Kocrasa, 77

Pestome: PaccmatpuBatotca npobnema CMHOHMMWMM M BOMPOCHI €e CTUAUCTMYecKon aundbdepeHumaumn. Mpu
pPaccMOTPEHUN CTUAUCTUYECKON CUHOHUMUKM MNOAYEPKHYTbl MHTEP- W WMHTPACTUAUCTUYECKME CUHOHUMbBI U WX

dYHKUMOHaNbHbIE 0COBEHHOCTH.

KnioueBble cnoBa: nekcuyeckaa wu ¢pa3eonormquKaﬂ CUHOHUMMUA; AMde)ep(EHLI,MaI'IbeIﬁ MapKep CUHOHUMUU;
UHTEP- N UHTPACTUNNCTUHECKNE CUHOHUMbI; CAHOHUMKUA U BAPUAHTHOCTb; NIeKCUYECKUI SKBUBANEHT.

domydagamos obsdgdose 26.06.2013.
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BASIHIMRMANIAHN 066030 I6M@HN30 35®HNS6BHOL 3MOKRT0

6. 2539Mgemadg

@0dgOoey® 393609M9dsms ©g35MFIGbR0, LoJoMmggmmml @gdbogn®o 9boggdlodgdo, LoJodmggenm,

0175, mdognolo, gobEsgsl 77
E-mail: n.gamkrelidze@mail.ru
9b09dg: gobbognygmos g@sbgm@myoy®o Lo-

bembodos 3500560l dMoanTo, sbggy
ROHSbYO@emyoydo  ghmgymgdol go®osbBgdols 8-

9bmd@ogo

Ogmmmmaogdo 3boon 9gddbols Igmmgdo. ©ogg-
09630098905 bLBomolGy®o FO>bgmamaoygco
Lobmbodgdo R@sbgm@maoy®o  goMm0sb@gdoboash.
RO>DIOIEMR0YM0  goM0sbEYEMbs  asbbogrymos
Omam63  @gdbogyd-gmeds@oggeo  0bgo®osb-
Basode.

bo3gobdm Lodyggdo: gasbgmemyoyg®o  Lobm-
603os; gbmdMogo goM0sbHo; LEomolGy®o Goo-

bgmmmgog@o  bobmbodgdo;  B@Sbgmamaoygdo
3500563 g60;  M>bgm@ma oYM goM0sbE Y@M,

960 39G-2H535G 0390 0635M05bG Y@ M.

L. dgbogsano

3903560 gbs e y®oigbB@ymos ©s, dgle-
b5dolio,  goagds  gOmdsbgmolopsb  goblibgsgg-
g0, doaMo8  0bGgaMoMgdoo  gomgbymo  go-
056G gd0logsb. oJgseb  godmdwobo®y  @ganggob-
BYH0s BOSbgm@myoy®o Lobmbodool bsgzombols
2obbogrgs 9bmdMogo go®osbGol gymbom. @@sbY-
@m0 2gMdobya 96530 5@ [Fomdmowygbls dm-
g gby® LobRgdsl, @mdmol gomamgdoi gohm-
3603gbganmgboss oy gboano, s30dmd Loyds®o
“gemaliogy®  gg@mdobyen  B@sbgmamaosby”  bdo-
Go oM Yggbsdsdgds dob ¢ybesdgbdy®d saLL [1].

65O ™o gMdobygero BH>bgmamaoy®do bobm-
60300ls gbmdmogo go®osb@oli d@ogdo asbboangols
dgEmmdss @
bogh ol b3g30gogad 0b@Hgy@MgogE gHmghyge
3500563 goL.

dmoogl 9g®mdobya gbmgebo

2. doGomopo bsfogo
AH>bgo@m0g®o Lobmbodos
©> §oM0sbBEmds  gOMIsbgmnmsb ws3ogdocgdiy-
o
35M056@go0  [o®dmowagbl gohmo s 0dogg goo-

900Gy go0ls

96md@ogo  Imgangbgdos.  F@sbgmemyon®o
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bgommyog@o  gongymol  gmbyds@yd, bodyge-
Vomdmgdom, dm@Ogmmemyoyg®  ©s  bobRsby®
Lobglbgomdgdl. olobo gobggymgbgds gbols g@mls
s 03539 F9bJo®  mbgl, sgm  Logdmm
3603gbgammds o gOmbso®o LEGYJBH YOS, agdds-
by gbmgsb LogMgdo doGomswa ©ogngMgbi0M-
©gds> gOHmgbyemo goMmosbGymmmdon Js®o®gdymo
©>  gO®Isbgnmsb 13g3Eonoggdoe 0bdga®o®gdy-
@o Fgdegpo xo9BIo0:

L Tyo- o Lodbdgmag®dobygeno Log®ol b3g-
(30804900 bgdmoglB@morymo B@sbgmemyobdgdo;

2. 35g5G09e0-53LFHO0E0 GHsbgmermyobdgdo;

3. 53LH®ogEo  mgogosgy®o  @gdlogol  BGS-
bgeemyobdgdo;

4. 396590, s Ladb®gm
0590 0303909070 BOH>b MMy 0bIgdo;

5. Gga0mbogy@sp  Igbmynygmo  g@sbgmenm-
30bdgd0.

3590356y 965Tdo  BO>bgmemy0y®o
35M00b@gdol  dgJdbo
3bon bodEogaegds. smbodbyanTo  oyyeolibdgds
@oibgols s dGybgol  goGgammgdo, Fobwgdey-
950,  Lodygoms  Fygoegdols  spomdmbsigeg-
Mds. dopomoms, Hobgol goBgam@ool dobgogom

>dmbisgen go >gb®-

9009

960l JmOGmEmy0@H0

ROSbgm@maondo  ghmggeols godosb@gdol Vgd-
bols bodydgdos:

wer mit dem Hund schlaeft, steht mit Floehen auf /
wer mit Hunden schlaeft, steht mit Floehen auf von Eule
kommt kein Sperber / von Eulen kommen keiene Sperber.

Fobpgdamol  YgEgmomn g@dsbgmanmaogdo
9Onggeol  goM0sbGols  dopogmomsw  dgodgds
sgsliabganmo:

Topf von Ton und Topf von Eisen sollen nicht
zusammenreisen / Topf aus Ton und Topf aus Eisen
sollen nicht zusammenreisen.

oAbzl 3B gam@osdo  dgizgerols
BHSDIN@MA0YA gONgYmS oMb gdos:

j-n an die Brust druecken / j.n an der Brust haben.
9Omgneols  Jgdsmygbgeno
Fygoeol  spgo@dmbsgargmds  obgmo  g@sbgm-
EeA09M0  goM0obRgdol  dgJdbol  aobodommdgols,
AIZMA0(350, FoASEOMS:

dobggom

RG> by ey
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auf Leben und Tot / auf Tot und Leben.
AOH>bgmEeMy0y®0
>0 dMbs3gemgmdols  Jgogaos
EMA0YA0  goM05bBJI0, MMAMA0GSS, JogoE0mSw:

9Omgeols  30m83mbgbdgdols
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PHRASEOLOGICAL SYNONYMY IN THE LANGUAGE VARIANTS

N. Gamkrelidze
Department of liberal sciences, Georgian Technical University, 77, Kostava str, Thilisi, 0175, Georgia

Resume: There is represented problem of phraseological synonymity in the language variants. There are
considered morphological methods of phraseological variation formation. There differentiated phraseological
synonyms from phraseological variances. Phraseological variation is considered as a lexical-grammatical invariance.

Key words: phraseological synonymy; language variant; stylistic-phraseological synonyms; phraseological
variances; phraseological variation; lexical-grammatical invariance.

YAK 801.314
®PA3EOJ/IOTMYECKAA CUHOHUMUA B A3bIKOBbIX BAPUAHTAX

Famkpenungse H. O.
JenaptameHT AMbepanbHbIx HayK, MPY3UHCKUIA TEXHUYECKUI YHUBepcuTeT, py3us, 0175, Tounucw, yn. Koctasa, 77

Peslome: PaccmatpuBaetca npobnema ¢paseosorMyeckoin CMHOHMMMU B A3bIKOBbIX BapuaHTax. PaccMoTpeHsl
mopdonormyeckme metoabl 06pa3oBaHuA dpaseosornyeckolr BapuaHTHocTU. [udbdepeHumpoBaHbl ¢paseono-
TMYecKkMe CUHOHWMMBI OT pPa3eosiorMyeckMx BapuaHToB. Ppaseosornyeckas BapMaHTHOCTb PACCMaTPMBAETCA Kak
NEKCUKO-TrpaMMaTUYecKas MHBAPUAHTHOCTb.

KnioueBble cnosa: ¢pa3eonorwquKaﬂ CUHOHUMMUA; A3BIKOBBIN BapUaHT, CTUANCTUYECKUe ¢pa3eonorw4ecme
CUHOHUMBI; d)paaeonorwqecr(me BapMaHThbI; ¢pa3eonorwquKaﬂ BAPUAHTHOCTb; JIEKCUKO-TPaMMaTUYeCKaAa WUH-
BAapPUaAHTHOCTb.
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THE SYSTEM OF STATE REGULATION OF THE PHARMACEUTICAL MARKET

N. Pailodze, G. Sulashwvili, L. Vachadze

Departament of business administration, Georgian Technical University, 77, Kostava str, Thilisi, 0175, Georgia

Resume: There is considered factors, which are influenced on pharmaceutical functioning process, in particular

trying economic situation, which results in constant stress, poor nutrition, medications high prices and accordingly

worsening of human health. Dire ecological situation, which is caused by the financial absence on the security

measures of the nature, as well as its influence on the research of fundamental sciences, which is conditioned on the
one hand by the budget, while on the other hand by the incorrect redistribution of resoures.

Key words: pharmaceutical market; transformation; price regulation; innovation strategy.

73



LI ‘IHMB3ISO — TRANSACTIONS OF GTU — TPYAbI I'TY Ne 3 (489), 2013

YK 339.92
CUCTEMA rOCYZAAPCTBEHHOTIO PEIYJINPOBAHUA PAPMALIEBTUYECKOIO PbIHKA

Maunnopgse H.P., Cynawsunm I'.B., Bayagse J1.10.
JenapTameHT agMUHUCTPUPOBAHMA BusHeca, MPY3UHCKUIA TEXHMYECKUI yHuBepcuTeT, Mpysua, 0175, Tounucu, ya.
Kocrasa, 77

Peslome: PaccmoTpeHbl  aKTopbl, BO3AEMCTBYIOWME Ha Npouecc QpyHKUMOHMPOBAHUA dapmaLeBTUYECKOro
pbiHKa. B 4acTHOCTM, 3TO TAXE/NOe SKOHOMMYECKOE MONOXKEHWE HaceleHus, CIeACTBMEM KOTOPOro AB/AIOTCA:
MOCTOAHHbIA CTPecc, MA0XOe MUTaHWe, BbICOKME LeHbl Ha NEeKapcTBa, yXyAWEeHWe 3KONOTMYECKOM cuTyauuu u
COOTBETCTBEHHO 34,0P0BbA /toAei. Takke oTcyTcTBUE GPUHAHCOB ANA NPOBEAEHMA MEPONPUATMIA MO 3aLuTe NPUPOAbI,
UTO 06BACHAETCA, C OLHOM CTOPOHbI, AeduunTom 6GrogxeTa, T.e. HEBO3MOMKHOCTbIO NPoBeAeHUA dyHAAMEHTaNbHbIX
HayYHbIX MCCNeA0BaHWiA, @ C APYroW CTOPOHbI, HEMPaBUAbHbLIM pacrnpeaeseHnemM Pecypcos.

Kniouesble cnoBa: dapmaueBTMUECKME KOMMaHWW; TpaHchopmaLuu; perynvpoBaHue LeH; WHHOBALMOHHbIe
cTpaTernu.
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UDC 339.92
PHARMACEUTICAL MARKET INNOVATIVE STRATEGY

N. Pailodze, G. Sulashvili, L. Vachadze
Department of business administration, Georgian Technical University, 77, Kostava str, Thilisi, 0175, Georgia

Resume: Pharmaceutical company based on the research process of an innovative strategy, , developed a variety
of financial - economic methods, which is a combination of scientific innovation strategy of the company - financial
methodology.

Measures to ensure the management of multiple versions is one of the most important principles. Without
analyzing experience of foreign investments (direct competitors) is given in vain spending investition.

Key words: innovative strategy; measures of economic effectiveness; redistribution of risks.

YAOK 339.92
®APMALLEBTUYECKUIA PbIHOK UHHOBALIMOHHOW CTPATEIMU

Mawnopase H.P., Cynawsunu I'.B., Bayagse /1.10.
[JenaptameHT agMUHUCTPUPOBAHMA BusHeca, MPY3UHCKUIA TeXHUYeCKuit yHuBepcuteT, Mpysua, 0175, Téunucm, ya.
Kocrasa, 77

Pesiome: (DapMaLI,EBTMLIECKaH KOMNaHWA, OCHOBaAaHHAA Ha npouecce unccnegosaHuAa MHHOBaLLMOHHOVI CTpaTteruu,
pa3pa60Tana pag d)MHaHCOBO-BKOHOMMHECKMX MeToA0B, KOTOpble COBMECTHO NpeAcCTaBnAoT Hay4YHO- CbVIHaHCOByIO
MeToa0N0rn VIHHOBaLI,MOHHOi;I CTpaTermm KomnaHuu.

ObecneyeHune MHOrFoBapMaHTHOCTU MepOI'Ipl/IFITVIl;i ABNAeTCA OaHUM U3 BaYKHeMLWMX NPUHUMNOB MEeHeAXMEHTA.
be3 aHanu3a onbiTa MHOCTPAHHbIX (HEI'IOCpe,CI,CTBEHHbIX) KOHKYPEHTOB NoNy4aeTcAa nyCcraAa TpaTa VIHBECTVILI,VIﬁ.

KnioueBble cnoBa: WHHOBALMOHHaA cTpaTernsa; noKasaTtenu 3KOHOMMYECKOM Bd)d)EKTMBHOCTVI; nepepacn-
peaneneHne puCKos.
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UDC681.3
COMPUTER CONTROLLED GALVANIZATION APPARATUS

Z. Gurtzkaia, Z. Mgaloblishvili
Biomedical engineering department, Georgian Technical University, 77, Kostava str, Thilisi, 0175, Georgia

Resume: Nowadays in balneology, one of the most commonly used medical electronic device is galvanizing
apparatus, from its abilities to inject different remedies locally and without invasion. This apparatus has positive
influences for curing a lot of nosologies and in cosmetic manipulations. This topic is about creating Georgian version of
a modern standard galvanizing device, which has the computer software for controlling the device apart from
standard interface. Computer software has possibility to save patient history in database.

Key words: galvanisation; computer controlled galvanization apparatus; electrophoresis; physioteraphy apparatus;
physiotherapy.

V/IK 681.3
YMNPAB/AEMbIA KOMMbIOTEPOM AMNMNAPAT FTAJIbBAHU3ALUA

Fypukas 3.T., Mrano6anwsunu 3.T
JdenapTameHT BMOMEANUMHCKON WUHMKeHepun, TPY3UHCKUIA TeXHUYECKUI yHuBepcuTeT, Mpysus, 0175, Téunucu, yn.
Kocrasa, 77

Pe3tome: B HacTosLee Bpema B KYpopTOAOrMmM O4HMM M3 CaMbiX HacTO UCMONb3yeMbIX MEANLMHCKUX 3TEKTPOHHbIX
npucnocobieHnii ABNAETCA annapaTt rajbBaHU3aUMM, KOTOPbIN CcnocobeH BBOAUTL B OPraHU3M JIOKaJAbHO U
HeuHBa3MBHO Npenapatbl. MpuMeHeHMe 3Toro annapaTa B MeguUMHE OKa3aai0 NOMOKUTENbHbIN 3DEKT Npu nedeHnn
MHOTMX 3a60/1eBaHUI U B KOCMETUYECKUX MAHUNyAauMsax. B cTaTbe obcy:KAeH BONPOC CO34aHWA COBPEMEHHOro
annapaTta rafbBaHM3aUWMK, Y KOTOPOro Kpome CTaHOAPTHOro, ecTb MHTepdenc AnA KOMMNbIOTEPHOro ynpaBaeHUA U

nporpamma, no3sBosIAKLWAA COXPaHUTb 6asbl AaHHbIX NAUMEHTOB.

KnioueBble cnoBa: ranbBaHM3auMA; anmnapaTt ranbBaHW3auuu; uHTepdeic ANA KOMMbIOTEPHOro YnpaBaeHus;
KypopTonorus; usmoTtepanus.
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uDC 681.3
COMPUTER ANALYSER OF GENIC INFORMATION TECHNOLOGIES

Z.Gurtzkaia, D. Shergelashvili
Biomedical engineering departament, Georgian Technical University, 77, Kostava str, Thilisi, 0175, Georgia

Resume: Nowadays in the field of medicine, the study of genotypes of different organisms is being actively
discussed. However, working on the genome is not easy and always requires additional work. This thesis will discuss
possibilities and some of the advantages and working principles of a new computer program to analyze the genome. It
enables researchers to conduct various genetic calculations and operations in a short period of time and gives them
the possibility to graphically visualize the results. The program interface is simplified as much as possible in order to
make it easy to understand and accessible for researchers. For database the program uses the international genome
bank, which is continuously up-dated. The new computer program is available for: biologists, geneticist, bio-
information specialists and scientists, working in the field of medicine.

Key words: genic information; genotype; genic code; nucleotides; amino acid; adenoids; thymine; cytosine;
computer analyser.

YK 681.3
KOMIMbIOTEPHBIA AHAIU3 TEXHONOTUIA TEHHON MHAOPMALIUU

l'ypukas 3.T., Weprenawsunu A.P.
JenaptameHT BMOMEANUMHCKON WUHKeHepuu, TPYSUHCKUIA TexHUYecKuin yHusepcuteT, Ipysua, 0175, Téunuck, ya.
Kocrtasa, 77

Peslome: K cerogHsLWHeMy AHIO B Hay4YHbIX Kpyrax Ba)KHOM WM aKTya/lbHOM TEMOW ABNAETCA U3yYeHWe reHOTUMNOB
opraHusma. Ho paboTa Hag 3ToW TeMOWM He TaK Y NpocTa U TpebyeT AOMOJHUTE/NbHBIX CPeAcTB. PaccmoTpeHbl
aHann3aTop reHHon MHPopPMaLLMK, ero BOSMOXKHOCTU U NPUHLMN PaboTbl B HOBOWM KOMMbIOTEPHOM NporpaMmme, a Ans
BM3Ya/M3aLMN MOXKHO MNepeBecTu pesynbTaTbl B rpaduyeckoe nsobpaxkeHue. UHTepdeic ykasaHHOW Nporpammbl
MaKCMManbHO ynpoLueH, 4Tobbl ee Ierko BOCMPUHMMAnN nccnesoBaTenb. basoi gaHHbIX 3TOW Nporpammbl ABAAETCA
MeXIAYHapoAHbIA 6aHK reHHOM MHbOoPMauuKM, B KOTOPOM WMHPOpMaLMa MNOCTOAHHO obHoBnseTcA. Monb3oBaTbCs
HOBOM NPOrpammoin MoryT: 6uonoru, reHeTUKKn, 6UoMHGOPMaTUKK U y4eHble, KOTopble paboTatoT B chepe meauLMHbI.

KnioueBble cnosa: reHHas MHdJOpMaLI,MH; reHOTUM; TeHHbIN KOA4, HYKNneotunabl; aMUHOKUCAOTbI;, afeHUH; TUaMUH;
LUNTO3UH,; KOMHblOTeprIVI aHann3aTop.
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DEPLOYABLE SPACE REFLECTOR WITH V-FOLD BAR DEPLOYABLE RING, WHICH DEPLOYMENT IS

CARRIED OUT WITH MOTORS

N. Tzignadze, N. Medzmariashvili, O. Tushishvili, L. Philipenko, A. Jakhua
Institute of Constructions, Special Systems and Engineering Maintenance of Georgian Technical University, 68°

Kostava st. Thilisi, 0175, Georgia.
E-mail: icssem@gtu.ge

Resume: Discussed research is carried out by the
employees of European Space Agency, Munich Technical
University and Georgian Technical University on the
basis of ESA patent 621. Deployable bearing ring consists
of minimum number of compressed, rigged rods and
also with minimum number of stretched flexible rods.
Thus the rigged and flexible rods are interconnected so,
that they represent statically definable and geometrically
unchangeable systems and completely providing flexible
pre-stressed stretch of the center. Ring can be as prism,
also frustum tension and its deployment is carried out
with deployable cables and motors.

Key words: Space; reflector; deployable; vertical
bars; cable; motor.

1. INTRODUCTION

In 1999 the large deployable space reflector was
successfully tested on orbital station “Mir” [1].

The ideology of creation of mentioned structure was
based on the scheme of large space reflector, that was
presenting load bearing ring of space autonomous
satellite system [2].

Georgian Technical University started its researches
since 80™ of past century [3].

After successful test of space experiment we started
researches on the structure lightening, increment of
accuracy and preservation of reached stiffness [4].
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Lots of novel schemes of the large space deployable
reflector were created in this direction [5][6][7].

The cable systems of deployable ring and pre-
stressed flexible part of reflector are dominating in
newly created schemes [8][9][10][11][12].

The first place in the offered researches takes the
deployable load bearing ring with V-fold bars and
optimization of its deployment methods, that are
reproduced in ESA patent.

2. THE BODY OF THE ARTICLE

The preliminary testing diagram of the mentioned
modification was realized in a deployable reflector
antenna, during testing of the deploying ring having
springs and “V-fold bars”, as one of the possible
After the
successful test, the new ring, which is provided with “V-

modifications of the structural design.
fold bars”, electric drive and cables and, which has a
prismatic, or truncated pyramid shape forming circular
or oval outline in projection was applied by the European
Space Agency for obtaining the European patent.

The ring, which is provided with “V-fold bars”,
electric drive and a deploying cable has been revealed to
be challenging as a result of the conducted experiments.

Just for this reason, 6 meter diameter prismatic
reflector antenna has been designed and created, which
further
improvements of its respective units in the coming

will undergo full-scale tests as well as

months (Figure 1).
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a

Figure 1. Deployable reflector with 6 meter in diameter having “V-fold-bars”, electric drive, and load-bearing cable

a) top view; b) side view; axonometry

It should be noted, that in the modifications with “V-
fold bars”, which have been tested by us it is not
important whether the deploying ring is prismatic shape,
or truncated pyramid shape.

When designing the deploying ring with new
diagram, the objective was to retain the attained

advantages and to overcome the aforementioned
drawbacks. For this reason

1. There are no “slidable units” in the deploying ring
construction and all of the units 1; 2; 3 are articulated
(Figure 2).

Figure 2. Deploying ring fragment

1; 2; 3 — Articulated units; 4 — Umbrella type synchronizers; 5 — Slidable unit; 6 — Post; 7 — “V-fold bars” 8 — Drum for
coiling the cables with a ratchet mechanism; 9 — Stretching cables; 10 - Tender; 11 — Rollers; 12 — V-fold unit;
13 — Drive; 14 — Spring; 15 — Subdiagonal

2. However, an “umbrella” type synchronizer 4 for
deploying/folding the “V-fold bars” is mounted on the
posts in the experimental modification to ensure
additional stabilization of the straightening of the “V-fold
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bars”. It should be noted, that the mentioned unit
probably will no longer be necessary after testing the
construction. Just this synchronization is provided with a
short run “slidable unit” 5, that can be fitted to the post
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6 more “perfectly”, than it in the case of other systems
wherein the “slidable units” are involved in construction
operation at the operation stage.

3. Geometrical unchangeability of the structural
system and synchronization of the “V-fold bars” 7 occur
on a post synchronously — by four deploying cables 9
affixed to a rotary shaft 8, that are arranged in the
construction of a rhomb like manner. They are attached
to “V-fold units” of the “V-fold bars” by their another
ends.

4. The rhomb type elastic diagonal rods in fact
replace the mentioned complex cable systems of the ring
having the truncated pyramid shape and “V-fold bars”,
and their electric drives.

5. As regarsds the deployment of the ring, it is
accomplished by a deploying cable 10 mounted at the
upper and lower levels, that passes over rollers 11 on the
top of the posts and rollers 12 in the “V-fold bar” units.

The cable from one side coils on the electric drive 13
drum on the one hand, while its another end is attached
to springs 14, disposed on the top of a post.

6. To avoid the bending of a post, a cable may be
mounted in the form of a subdiagonal 15, that would be
fastened in the top and bottom of the post and would
pass through and attached to the ends of short length
posts, that are rigidly fastened to a rod.

The mentioned modification was used in designing
the deploying load-bearing ring and the elastic pre-
stressed center with 6 meter diameter, the diagrams,
drawings and unit structures of which are shown in
Figure 3.

a)

Figure 3. Units intrinsic to the deploying ring

a) Intermediate construction of the unit, when the
load-bearing cable is overspreaded on both of the rollers
on the post top; b) Unit wherein a load-bearing ring ends
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are attached to the springs; c) Unit - wherein the cables
are coiled on the drum mounted on the electric drive
shaft; d) Unit in the folding point of the bars;

Four drums are disposed on a single shaft
wherein the cables — synchronizers are fixed and
coiled so, as to ensure the system geometrical
unchangeability.

This solution has been applied to create a new
structural system of the ring, which can be seen in Figure 4.

Figure 4. The deploying load-bearing ring construction

The mentioned structure of the proposed new ring
can be regarded as an intermediate solution between
the ring having truncated cone shape, with “V-fold bars”
and springs, and HARRIS ring.

If we compare the new ring structure with that
HARRIS reflector antenna ring, we will notice the much
simpler and logical scheme intrinsic to the new ring.

In the HARRIS ring, multiple cables are stretched due
to the complexity of the ring by internal forces produced
at the final stage of deployment, that are caused by
dividers induced by the rigid ring just in the final
moment, which leads to the stressing of the cables and
in this case, a slight inaccuracy of the ring, stretching of
the ring cables will be insufficient or will not occur at all
in most cases.

Moreover, the created ring structure almost slightly
differs from that having “V-fold bars” and springs, but if
we consider the new ring geometry, its elements
operation and deployment kinetics, we will notice its
basic difference from the system with “V-fold bars” and
springs.

Let us consider the deployment kinetics. The main
function is carried by the cable, that passes over the
rollers on the upper and lower ends of a post and the
rollers, that are disposed in the “V-fold bar”, which
deploys the ring by coiling on the electric drive drum.
During the entire process of deployment as well as after
the deployment, i.e. in a so called operational state, the
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load-bearing stretched cable is not an “operational
element” of the system and is not directly involved in its
operation. The load-bearing cable exerts influence on
the ring structure only by concentrated forces, in the
form of external loads (Figure 5) and leads to the
deployment of the ring and pre-stressing the diagonal
rods.

Figure 5. General diagram of the forces acting on the reflector
antenna structure and of the produced forces

N — force in the load-bearing cable; S — stretching
forces in the cables; P — contracting force in the cables.

N forces lead to the conversion of the ring structure
into geometrically unchangeable and statically definable
system.

This happens because of the influence, thereof
causes stretching of the cables arranged in a rhomb like
manner by S force and, by their operation, the entire
structure becomes geometrically unchangeable. This

a)

NN NN/
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time shrinking forces are produced in the posts and
diagonal rods. In this form, the deploying ring is ready
for receiving the reactions, produced by the stretching of
the reflector antenna elastic center.

The question has been arisen as to the values of the
stretching force in the deploying cable and the
magnitude of the force it stretches (stresses) the cable
system (diagonal rods) arranged in a rhomb like fashion.
Whether the stretching thereof will be sufficient for the
contracting forces, caused by other force factors, therein
not to exceed the stretching forces, produced by the
preliminary stretching.

To this end, the complete calculation of the reflector
antenna spatial structure has been conducted.

N force was considered to be 10kg. This time the
stretching force, that was produced in the diagonal rods
was S=+1.47 kg.

By other force factors, the (a) force was considered
to be the opposite forces H applied on the units and
stretched in the “V-fold bars” plane in the units of
stopping the ring “upper V-fold” bars and “lower “V-
fold” bars at the post, where the value was determined
to be equal to 1 kg (Figure 6).

As can be observed, as a result of calculation of the
reflector antenna sections, the value of the contracting
force in cable rods is as high as 0.825. Such force does
not cause stoppage of the operation of a cable,
stretched by 1.47 kg, i.e. the system remains pre-
stresses, structurally definable and geometrically
unchangeable.

Thus the created construction depicted in Figure 7, of
which tests have been started, creates a precondition for
its successful realization. The weight of the mentioned 6
meter reflector antenna is 12 kg.

NN NN/

Figure 6. Diagram of torque forces applied on the ring in the upper and lower chord units

a) —upper chord; b) — lower chord.
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Figure 7 Photo of the 6 meter deployable reflector antenna having the ring with “V-fold bars”

3. CONCLUSION

1. The super lightweight deployable space reflector
antenna provided with “V-fold bars” and an electric drive
has been created.

2. The creation of the new type super lightweight
reflector antenna was conditioned by optimal structural
solution of the deploying load-bearing ring and by fitting
of the later logically to the central stretched part.
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3. Choosing the optimal version was conditioned by
the use of truss type, geometrically unchangeable and
statically definable elements therein that operate on
contracting and stretching only.

4. The created stressed and deformed picture of the
ring construction determines minimum number of
contracted elements, arrangement the elements made
of stretched elastic rods and cables according to the new
design.
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5. The number of stretched elements is also minimal
in the ring, which is necessary for ensuring geometrical
unchangeability of the system and its stretching force in
the structural system is represented, as concentrated
external force acting on the cable-rod system units.

6. The system is super light-weight, rigid and it has
precise geometrical parameters, which is necessary
condition, for attaining the operation shape of the
reflector antenna reflecting screen.

7. The reflector system has the capability of adjusting
accurately the reflecting surface.

8. The initial fixing unit of the deploying cable
ensures motionless fixation of the mesh end, which is
necessary for attaining the high rigidity of the
construction.

9. The deploying cable coils the rotary shaft without
backward motion, which is necessary for enhancing the

rigidity of the construction.
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PACKPbIBAI-OI.IJMﬁCFI KOCMWYECKUIA PEDNIEKTOP C PA3BEPTbIBAKOLLMM KOJ1bLLOM C
V-OBPA3HbIMU CTEPXXHAMMUY, PA3BEPTbIBAHUE KOTOPOIO OCYLUECTBNAETCA
ANIEKTPONPUBOAAMMU

LUurHagse H.l., Megamapuawsunum H.3., Tywunwsunm O.LU., duauneHko A.M., Oxkaxya A.A
VIHCTVITyT COOpy)KeHVIVI, cneunanbHbIX CUCTEM U UHXXEHEPHOTO 06ecnequMﬂ, rpy3MHCKMﬁ TeXHUYEeCKUM YHUBEPCUTET,
Mpy3ua, 0175, Téunucu, yn. Koctasa 68°

Pe3lome: PaccmoTpeHHoe B CTaTbe MUCC/Mef0BaHWE BbIMONHEHO COTPyAHMKamu EBponelickoro Kocmuyeckoro
AreHTcTBa, MIOHXEHCKOro TeXHUYECKOro yHusepcuteta u [py3sMHCKOro TeXHUYeCKoro yHmsepcuteTa. MccneposaHua
nposoguance Ha ocHose naTeHTa EKO Ne621. PackpbiBaemoe CMN0OBOE KOAbLO COCTOUT M3 MMHUMANBHOIO
KONIMYECTBA CXKATbIX MKECTKUX WM PACTAHYTbIX TMOKMX CcTep)KHeW. MMpu 3TOM, KECTKMe U TUOKMe CTep)KHM TaK
B3aMMOCBA3aHbl MeXay CObOW, YTO NPeACcTaBAAdT CTAaTUYECKW OMpeaensieMyld U reoMeTPUYEcKU HeUMeHAEeMYyHo
cucTemy, U B LLeIoM 06ecrneymBatoT HaTAXKeHWe rTMBKOro npeaHanpaKeHHoro ueHTpa. Koabuo MoXeT umeTb dopmy
NPU3Mbl MW YCEYEHHOW NUPaMUAbI U €€ PACKPbITUE OCYLLLECTBAAETCA KaHaTaMM U 3N1EKTPONPUBOAOM.

KnioueBble cnoBa: pedniekTop; KOCMOC; PAacKPbIBAaEMOE; BEPTUKA/IbHbIE CTEPXKHW; KaHaT; 31EKTPONPUBOA,.
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UDC 681.3
INFORMATION AND POTENTIAL

A. Kandelaki., Z. Kipshidze., A. Chaduneli
Muskhelishvili Institute of computational mathematics, Georgian Technical University, 77, Kostava str, Thilisi, 0175,
Georgia

Resume: There is offered the proof of partial analogy between information theory of potentials. Based on the
analogy it is shown, that information also has the potential. Information theory is now fairly well studied science, in
which are solved similar to discrete potential both direct and inverse problems. This will provide an opportunity to
generalize some results of information theory on the theory of potentials, that will help us with solving of inverse
problems, which are problematic in this theory.

Key words: information; potential; coding.

YK 681.3
NHOOPMALIMA U NOTEHLUUAN

Kangenaku A.M., Kunwupgse 3.1U., YaayHenu A.LL.
WHCTUTYT BblUMCAUTENBHON MaTeMaTuKu um. H. Mycxenuwsunn, Tpy3UHCKUIA TEXHUYECKUIA yHUBepcuTeT, Mpysus,
0175, Téunucu, yn. Koctasa, 77

Pe3stome: [pepnaraetcA [0Ka3aTeNbCTBO 4YacCTUUYHOM aHANOTUKM Mexay Teopuelt UHbopmauuu u Teopuew
noTeHUManoB. Mcxoas M3 3TOW aHanNorMuM NoKasaHo, YTo MHbopmaumsa Takke obnagaeT noTeHumanom.Teopus
MHbOPMaLMM B HacToALLEe BPEMA AOCTaTOYHO XOPOLLO M3yYEeHHAs HayKa, B KOTOPOI peLleHbl aHAaN0TUYHbIE AUCKPET-
HOMY MOTEHLMaNY Kak npsamMble, Tak U 0bpaTHble 3a4a4n. ITO AaeT BO3MOXKHOCTb 0606WUTL HEKOTOPbIE pPe3y/bTaThbl
TEopUM UHPOpPMaLMM Ha TEOpUIO MOTEHUMANIOB, YTO MOMOMET HaM B peleHUn 0b6paTHbIX 3ajay, KoTopble
npo6ieMaTUYHbI B 3TON TEOPUM.

KntoueBblie cnoBa: nHdopmauma; noTeHumanbl; KOAMPOBaHMe.

domgdagamos obsdgdwoe 24.06.2013
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To the authors attention!

Transactions of Georgian Technical University represents reviewed, periodical edition, which
there is published four times in year. (the first number includes the period from 1 January to 31
March, the second number - from 1 april to 30 June, the third number - from 1 July to 30 September
and the fourth - from 1 October to 31 December).

Purpose of collection is assistance of science development, new achievements of scientists and
specialists, operative publication materials and results of scientific researches.

The articles are accepted in Georgian, English and Russian languages (are published in original
language).

Author is allowed to present only two articles.
The publication of articles for the workers of Georgian Technical University is free of charge.
The amount of authors of article mustn’t exceed 5.

In transactions are published articles about new results of scientific researches according to the
following theoretical and applied sphere:

e Building

e Energetics, telecommunication

e Mining-geology

e Chemical technology, metallurgy

e Architecture, urbanist, design

o Informatic, systems of management

e Transport, engineering industry

o Business-engineering

o Institute of buildings, special systems and engineering maintenance

There is offered the rule of official registration of scientific articles:

e The volume of work is determined A4 paper size at 1,5 line spacing 5-7 printed page (margins -
2cm) draughts, diagrams, tables and a list of literature;

e The article should be carryed out in form file DOC (MS-WORD), written down on any magnetic
carrier;

o For Georgian text is used Acadnusx font, size 12;

e For English and Russian texts is used font - Times New Roman, size 12;
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The beginning of the article should contain the following informations:

»= UDC (Universal Decimal Classification);

= Name, surname, of author/authors;

= E-mail and contact telephone of author/authors;

*= The name of department in all three languages;

= Key words in all three languages.
In the article with subtitles should be isolated introduction, the body of the article and
conclusion;
Computer version of pictures or photos must be done in size TIFF with the recognition 150 dpi;
The article should have resume in Georgian, English and Russian languages;
The article should be written correctly, with the observance terminology, without stylistic and
grammatical mistakes;
Author/authors are responsible for content and quality of article.

There is offered the following documentation for the article presentation:
o Two reviews;

o Extract from the minutes of a branch commision meeting of faculty learned experts;
o Extract from the seminar minutes of faculty or direction.
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K cBegenuro aBTopos!

COOpHMK Hay4YHBIX TPYZOB ['py3MHCKOrO TEXHHUYECKOTO YHHBEpCUTETa sBisercss pedepu-
POBaHHBIM IEPUOJNYECKUM H3JIaHHEM, KOTOPOE BBIXOAUT B CBET 4YEThIpe pa3a B roj (IepBbli
HOMED BKJIIOUaeT nepuoj, ¢ 1gauBaps no 31 mapra, Bropoit Homep — ¢ 1 anpens o 30 uroHs, TpeTHii
HoMep — ¢ 1 uronst mo 30 ceHTaOpst 1 4eTBepThild — ¢ 1 okTs0ps 1o 31 gexadps).

Hasnauenme cOopHMKa — COJEHCTBHME pPA3BUTUI0 HAayK, HOBBIX JOCTIKEHHH YYEHBIX H
CHELUAINCTOB, ONIEpAaTHUBHAS Iy OJIMKALMs MAaTEpHATIOB U PE3yJIbTATOB HCCIEIOBAHUI.

[TpuHUMaroTCsl CTaThU HAa TPY3MHCKOM, aHIJIMHCKOM M PYCCKOM SI3bIKaX (ITyOJHKYIOTCS Ha SI3bIKE
OpUTHHATIA).

ABTOpP MOKET IIPEICTABUTH TOJIBKO JABE CTAaThU.
s corpynHUKOB ['py3MHCKOTO TEXHHYECKOTO YHUBEPCUTETA CTATbU MYOJIHMKYIOTCSA OeCIIaTHO.

Konuuectso ABTOPOB CTAaTbU HE JOJIXKHO IPEBBIMIATH 5.

B C60pHI/IKC neyararoTCd CTaTrbu, KaCaromUeCsa HOBBIX PE3yJIbTaTOB HCCICIOBAHUM IIO
CJICAYIOIINM TCOPECTUYCCKUM U NMMPUKIAAHBIM OTPACIAM:

e CrpourenbcTBo

e DHepreTuka, TEICKOMMYHHUKAIIUN

o T'opHoe neno-reonorus

o XHMHYECKas! TEXHOJIOTUS, METALTyprisi

e ApXWTEKTypa, ypOaHHCTHKA, JU3ANH

o Mudopmaruka, CUCTEMBI yIIpaBIECHUs

e Tpancnopt, MalIMHOCTPOEHKE

e bU3HEC-WH)KEHEPUHT

o CoopyXeHus, CriellMajIbHble CUCTEMBI, HHXEHEpHOE 0becreueHre

[Ipennaraem nopsaok 0pOpMIICHHUS HAYYHBIX CTATEH:

e OObeM pabotel ompezensiercss popmarom Oymarn A4 ¢ uHTEepBanoM 1,5, 5-7 medaTHBIMH
cTpaHunamMu (MOJsl = 2CM), C TEPEYUCICHHEM PUCYHKOB, TpauKoB, TaOJHIl M CIIMCKA JTUTE-
patypsl;

e Crates n0mkHa ObITH BbIMONHEeHA B Bujae (aiina DOC (MS-Word), 3anucanHoro Ha mr000M
MarHUTHOM HOCHUTEIIE;

o Jlns Tpy3UHCKOTO TE€KCTa Ucnoib3yercs mpudt Acadnusx, pasmep 12;

o Jlns aHTIHMICKOTO U pycckoro TekcToB — mpudt Times New Roman, pazmep 12;

o B Hayane ctaTbu JOJDKHA COIEPIKATHCS CIEAyromast HHPOPMALus:

» VJIK (YHuBepcanbHas AecATHYHAs Kiaccu(uKanus);
» Qamunus, UMsl, 0OTYECTBO aBTOPA/aBTOPOB;
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» AJipec 3IeKTPOHHON MOYTHI aBTOPA/aBTOPOB M KOHTAKTHBIN Tese(oH;

» HasBanue nenapraMeHTa Ha TPEX SI3bIKaX;

» KiroueBble cioBa Ha TpeX sI3bIKax.
B craThe noa3arosioBKaMH CienyeT BbIACIUTh BBEACHNUE, OCHOBHYIO YacTh U 3aKJIIOUEHHUE;
KowmmblotepHslii  BapuaHT PUCYHKOB wiu (poTo momkeH ObITh BbimonHeH B ¢opmate TIFF
pacmnoznaBanueM 150 dpi;
Cratbsl AOJKHA UMETh PE3IOME Ha TPY3MHCKOM, aHTJIMIICKOM U PYCCKOM SI3bIKax;
Cratesi OJDKHa OBITH HAamUcaHa TPAMOTHO, C COONIOJCHHEM TEPMHHOJOTHH, 0e3 CTHIIUC-
TUYECKUX U TPAMMaTHYECKHUX OIINOOK;
ABTOp/aBTOpPBI OTBETCTBEH/BI 32 COJIEP’KAaHUE M KaYECTBO CTaThH.

Jlnis mpesicTaBiieHusl CTaTbi HEOOXOJUMBI CIIeTyIOIUE JOKYMEHTBI:
e JIBe penieH3uu;

e Brinucka u3 NpoToKoJia 3aceAanns OTPACIEBONH KOMUCCHU YUEHBIX KCIIEPTOB (aKyIbTeTa,;
e Brimmcka u3 nporokosna cemuHapa (hakyJIbTeTa WM HallPaBICHHUS.
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