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Summary

Stable development of railway transport depends on many factors. Among
them main is the technical and technological base, in that are accumulated the
technical equipment and technological support of railway tracks, or railway and its
capacity, technologies of station work and the hauling ability and traffic capacity,
regulation systems of trains traffic, power supply, and rolling stock. If we analyze
all of these factors in respect of Georgian Railway, it turns out that the central
(first degree) railways of the Georgian Railways are equipped with the R-65
powerful rails, the reinforced concrete sleepers are used in the most of spans, the
Georgian Railways lis up to 100% electrified, the absolute majority of stations are
equipped with 850 m useful length station rails, in freight-train traction are used
VL-10 and VL-11 series DC electric powerful locomotives, the station’s capability
does not restrict the output power to the overall direction. So that technical
equipment of the Georgian Railway is possible to say to be satisfactory.

It should be mentioned that in contrary of other modes of transport, railway
transport operates at any season at day and night, regardless of climatic and
meteorological conditions. Railway transport is mainly used for transportation of
goods and conveyance of passengers, but due to its ecological cleanliness, the
having most developed rail transport countries with small territory intensively use
this mode of transport, first of all in passenger conveyance and then in the freight
transportation.

Georgia is one of the traditional countries with respect of the development of
railway transport, and this mode of transport already has been furctioning for
almost 150 years. The network of Georgian Railways is widespread across the
whole territory of Georgia, except for several mountain regions, is connecting with
each other eastern and western regions of Georgia as well as with our neighbors
the Russian Federation, Azerbaijan and Armenia. The4 Akhalkalaki-Kars line
connecting Georgia-Turkey will be put into operation in the nearest future. It
should be mentioned that the Georgian Railway is the main support for the
functioning of the known as the “Traceka” international corridor passing through
the territory of Georgia. Within the country itselh, the role of railway transport in
the strengthening of economic potential; it ensures farmed and densely popuiated
areas with transportation services. Many districts of the Georgian Railway pass
through the relief, where the trains traffic is sxtremely complicated; the unique
artifikal facilities are used for ist implementation. On the one hand, relief
complicates rail transport and, in general, the railway exploitation, on the other
hand, the environmental nature covers its beauty and exoticity, especially of those

tracks that are located on the railway sections with the most difficult spans, or
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directly are contiguous with the Black Sea coast of Georgia and makes as romantic
and interesting the travel. In this regard we can say that Georgian Railway has the
greatest potential for the development of railway tourism conveyance.

One of the essential conditions for successful operation of the Georgian
Railways is its rational exploitation. This issue is quite wide and even quite
complex because rail- way exploitation involves the combined operations of
different tupes and nature preplanned or technological processes under available
technical equipment. Therefore, the technical equipment of the railway should
have a high level of operational reliability that can be implemented with rational
exploitation. First of all it is meant as an failures freed, uninterrupted work of
stationary facilities and equipment, as well as the application of up-to date and
intensive technologies in industrial processes.

The operation in new conditions of the Georgian Railway (functioning of the
TRACECA Internacional Transport Corridor, integration into the world economy
system) has significantly changed the shipping process as a technical and
technological point of view. In terms of market economy, when the level of
competition on the transport market is higt, it is necessary to ensure the fast and
timely transportation of goods (according to the contract) in the exact timeframes.
In most cases this condition is the basis for concluding a contract between partner
parties. The shipment process in modern conditions, unlike multi-stage centralized
systems, received a conveyor type, which primarily means moving freight on long
distances; these circumstances required the creation of new management systems,
new technologies and appropriate technical base.

In our opinion, the mentioned amendments have not beed touched (or
slightly affected) exploitation of freight trains locomotives on the Georgian
Railway. According to our estimates, locomotives on the Georgian Railways are
still in use with inertia from old times by outdated technologies and as analysis
shows, significantly impede the rationalization of the transport process, increases
the cost of operation and the finally reduces overall efficiency of the freight
transport on the railway.

In the present work are considered the conditions of the freight locomotives
operation on the Georgian Railway, in the nearest past, as well as at the giver
stage; the existing technologies of freight trains locomotives are analyzed, their
negative and positive sides are identified, possible reserve of increased locomotive

output and significant conclusions are determined.
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Pois- EnS
e’}
—_— = A an ; 51
1+a sk G
Lo0IbsE3
M-W,... - 1+«
ins = ey € ); (52)
P.;gmﬁ
5060360l gomgacnnbfjobnbono (45) odHdmes oowgdl babgl:
M-W.... (1+a)
Ligs = = ; (53)

an w Pﬁ"ﬁ
0v) (53) g3mMImeol 36adg3bgermdsl Tggodaboy (45)-80, ©34s6HIYdS
3939060 e zmileyingol dfamdmgdormmemdsbs @a gaaebol dEwBgsl Gemob:

o Mags _ 1 ( ! Loy L Enggy - P az«w‘i)

I; = ﬁ + k.‘- o tgl-v@ + i (54)

Vi MW, - (T + a)

Logo®mzgeml M306094Bol 3mFomdols 3sb39690egdmsb dodlodsermMo
dosbemgdeno 3609369 mandol Bsbdom, ALsDBOZMIZm Fogmbals BOMBZLL
bia@g0M0m gnm3mdm@&ogol seligdmes s gobmo dfafMBmgdevmmbols doMm-

mdgddo: U =900 gopmbo; [ =552,630; vy, =311 30/Loy k., =1.276;
iy = 44200 L= 6,76 bod; En 0= 504 359; P s = 54,84 ¢&; M=
84 ¢om3mJ; qu*?.z = 330118,42 3. 30. 06; a = 0,45; W’Q,%, =

363160,68 ¢ .30.
353mbol 361635 LoB30MmmM WM3IMIMEH030L sOLYdME A[oMTmMgdere-
00 306109330 (Hmemn 0gdbgds:

1 /552,6 6,76 +552,6 - 504 - 54,84
= ﬂ( 311 T LATe Mt e T8z (1 1 0,45)) =
1 10324892987\ 1 76,74
- ﬁ(w,?? 8640+ e ) =7 7417 +257) = =~

= 3,197 om9®sdy;
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MO0 3061-dgOTN (Hrmgnn 0dbgds:

] (5515 976 aag 4 076 55265045484 )__
B T B 7 84-363160,68 - (1 + 0,45)/

!

103248929,87) 1 76,50

1
=—|17,77 + 56,40 =— (74,17 + 2,33) =
24( * 44232970,824 ( * ) 24

24
= 3,187 omgwady;
QMO F 25963560030d0eHb Asbl, 353mbol 0Mb3s shJstIs
Ad =19 -39 = 3,197 — 3,187 = 0,01 g0sdy;

090LsmM30L, HMI 2563LsBOZOMM™MNY G 93mbmTolzmMo 9x39dEol dmEgds
3999905 353mbol dMbzol mMbsg 0,01 Egmsdom, 569 0,24 Lo-om
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QM3 3590bob 3630l RJIMYOs8®Y 96w sMLgdM 306HMBYBTO (MM~
dm@030L 3HomdmgdmO™MdOL goBMm©Y), 1939 3953Mbol dHB30L oS-
900L 999925(3-

(54) 3MOIMEol dobgwmanm

Ngoa= - U, (55)

dm390wo  gmmdaeensb buFodOms U bonool goblsbmg®s. dobo

3968LoBMaM-gema gerduyenas [41]:

U=U_ . +USC = 4o (56)

@ gt @y Radd

B33 Uy U ay; — 89000530L5@ gBoL BHgP0GHMO05) ©I0sdol geblsger-

@y
3500 IBHZOMMMO S IGO0 354mbgdals Mymqg-
bmds. @obstmo 6-0b dobggom U, = 246, U, =500

359Mbo;

Uﬁ:;'{, u rifi:‘ —09L58530b5 EYMSTOL 2s6dsg3MdsTo T9bMdgwo Hgdo-
56 999mLmeo s IgDBMdYE aHgdbDg hsdIMGOIMO IB3-
0600 353MbgdOL MoMm©IbMdY;

099 2530m35¢0l{obgdm 08 JyMIsMgmdIl, HMI EgoLsMZoL sBYO-

050960l H30603B5Hg LodsMmzgwml ©30608H0I6 LsdMsEMm© B5MHIdS 5,

boeom bmdbgomol ©3060aH5b9 2 G300 FoEoMgdgero, 353mbgdol
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Lodmoem Moabgo dnndengds dogohBomom 50-0b GHmeo (19960d3bgerm 300ma-
09d0m), 35906 H;‘:Jf = (5 + 2)50 = 350 gogmbo;

BgodsBobd U = U, + USL" = 500 + 350 = 850 gogmbo;

@

3ds 35630 3o3Mbol dBONBZ0L BRJSMIBBY B0 0gbgds: Mgys= ¥
U =3,197 -850 = 2718 gogmbo, bmwm 353mbol  8Mwb30L  ©oBJoMgd0l
9999y 0db9ds

Mggs =19+ U = 3,187 - 850 = 2709 353mbo;

3535b5053g M 3MIMEH030L LEELIVSTOLM FFoMHTMYGIYOHMIOL YoBOHHD
33043 3.30.06)-000, 2590305 358Mmbols 3630l ohJs09ds 0,01 Lg®sdom,
6ol 990935053 LOAZ0MMM 1535Mbm dMTs 3560300 2odmbmogolrws

2718 — 2709 = 9 gsambo.

2.3.2. bLy@z0600m m3mdm@GHogol dfo®dmgdmmmEmmdols
39BMOL 93mbmdogM®mo 9x9JE0sbmds

OMAMOE D90mm BoE MG 5600905 4308396, LaG3z0MmmMM Eom-
303mEGH030L  AFo®mIMgdMO®MdOL goBOOom Jomgdo Heromo 93mbmdo-
39960 9539dBH0oL 4963LsBW3MIo BMOTIMS Fgodergds godmzbsbmo 99990

Loboon:
Iper = dsm + g5 (57)
boOE s — ©®300603B0L 3OM©MI300L (BZ0OPNOOHMB30L) gsBMHOm dowy-
00 93mbmdos;
3,86 —03039, 353MboL drMB30L WshOIBOM;
bognos 3 55 390dwgds gadmamasenmm d9009abs06Mo:
pog = 365 - APL- 5+ k; (58)
Loosi AP — 3306000601630l ymzqwmom®mo bsbemo; AP =22400 ¢.30.
69O
€ 56 —O®IZ06I 306™dBF0 LogdsGrmngnmml ®30603bsbg 1 $H38-0b Ls-
0090000 ©OMGONYOS, OM0; € 5,5 =0,0774 @560 [©6sM0 6];
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k — 35005H0©3900L YmM390mM30M0 MmMabdOMdOL 3ngxzo309bE0. B3-
960 306:M3900BsM30L 030 BHMEos k = 1,146;
35806
dyog = 36522400 -0,0774 - 1,146 = 725214,47 @s60;
353060l 8MHb30L IBJsMGOOL F9JRO® 2oTMBMOZ30LREGOIEO bogs-
3Mbm 35630l gdudEreradanno dowgdern fierowm®o 93mbmdozmmo 989dGHo
990dgds 2560LsBeEML Trdogao BmGdwerom [32]:

365 Ps Sps (L—p) - An-c g
1+7n '

(59)

Vg =
B33 P s —399™b0L ©0b5803m60 ©@AZ0OMZ0; Py =54,84();
55 — 3990600 LA™ LOEEIVSToLE FsMRdYbs. drmewrm byymo fierol
dmbygg-0900L dobgz0m 59 LoEOoOL LyFsEMm 360T369EMdS
Sos =97,2 305
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356 300. LodoOmM39wmb M30603H0L 30MHMdgdOLsM3goL p = 0,1;
An — 350mbmo30LBgdIMo  359mbBIdOL MomEgbmds, An = 9 go-
3™bo;
€50 —O®IZ0I 306™dgdd0 LydoMargaerml M30bogbaby 1 ¢$30-0b
L5395 QOOJOIEYOS, WIOO; € 5 3 =0,0774 ws®0;
n — LogJu3ErEBSEOM s LOGIMOBRM (3).30-0U BSOEMIOL Q5dMAL-
5H39wo 1m9830309630; Lodsemzggaml MH30bogyHols d3meogymbo-
Loogol 1= 1,03 [32];
85906 bLoOWY ;55 MO 0J6gdo:
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300 1+ 1,03 ~ 203

= 600878,30 crs60;

eronm®o 93mbm3036M0 95839J3H0 04690s:
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385+1,36+1,43+1,375):24~1,3 boo;
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3996256009905 LogoMmzgeml MH30603BoL MdbgdLs s bsbgdby

50b0dbEn  9o5b629Mm0d9090d0 30Ygbgdm (27) gm®mIMeasl, N9 béMo-
wbo @5 Nel o N2 @obstrmqdol dmbsgdndl. 9635608900l Moaolmds dqu-
Oegdagenns N2 obs@ool dobggoom.
Lod(Hhgas-taor o

A8L o Vs

kY =
LSkt ﬁ'i')(ﬁ rfi %) ad r}im’i ﬁ'i')(ﬁ
2L g + iy | oos + £ + 6320+ 655+ (E22 + o) + £

_ 48 -106 - 31,1 B
~ 2-106 +31,1(8,0 + 0,5 + 0,25 + 0,25 + 0,25 + 0,25 + 1,295)

1492,8 - 106 _ 1582368 .o .
T 212 +31,1(80 + 1,5 + 1,295) 547,569 9 30,
LodGHOYOI-THMOO
e 1492,8 - 67 = 213,35 30
ST 134431180+ 15+1265) 0
3Mbgmo-a@atamm fyowo
e 1492,8 - 11 8015 »9-
Je T 22431130+ 15+1,375) 97
LodEBHM9oa-0by0M0
. 14928 - 67 = 312,93 30
Te T 134431130+ 15+143) 9
Bsobgdo-mtmmgqgomo
. 1492,8 - 25 — 159 41 59
Jew T 50 131,130 + 1,5+ 1,425) 9P
Lod@GMgaa-BHybEHogmbo
. 14928 - 61 = 200,71 30
ST 122431180+ 15+ 1,165) 9
Gombo-dmornolia
Yo T 16 1 31130+ 15+ L) 2 1 8Y
dOMFYms-fgserBrdm
. 1492823 = 149,2 30
Ce T 36+ 31,130+ 15+ 1,42) 097
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DabGHgmbo-Liafibgtg

- 14928 - 49 = 224,52 30;
T 98+4+31,1(3,0 + 1,5 + 1,41 4 30,
B9LEsB@EO-b:BOO
. 1492,8 - 62 = 203,11 34
ST 124431180+ 15+ 1,165) O
b5399OH0-03d0EoLO Lod).
e 1492,8 - 117 — 30876 9"
Yo T 234+ 31180 + L5 + 1,165) 9

bsdmGo-sbaczobg
¢ B 1492,8-79
TETY 158+ 31,1(3,0 + 1,5 + 1,425)

= 236,9 30;

0000L0 La#H MMM - MB0WOLO EsdbsMOlbydgwo
1492,8 - 14

S = 28131130+ 15+ 116) 01397
0d0olo Eadbamolbgdgeo - 390493-3058030
. 1492,8 - 40 318
Ce T80 +31,1(3,0 + 1,5 + 1,21) 09
000olo @sdhuMolbgdgmo-wom
- 1492,8 -5 .
P T 10+ 31,1(L,0 + 1,5 + 1,375) 9%
0000olo EsBhaMolbgdgeo-gmboFoens
. 1492,8 - 7 S,
Sey T 14+ 31,1(L0 + 1,5 + 1,385) 097
090obo by 3356dm-om
S iy = 49285 = 66,81 3
Pe T 124 3L,1(L0 + 1,5 + 1,425) 0 9
wom-3mbho 89
Sy = 92578 = 343,29 4,
2o T 156+ 31,1(3,0 + 1,5 + 1,39)  e7 9%
3bGo 89-@rwnyEolfyse
. 1492,8 - 38 1886 40
P T 76 31,130+ 1,5 + 1,39) 009

0000l 1533956dM-BMbo Foews
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1492,8 -6

S = = 67,04 30;
Ser = 124 311010 + 15 + 1,41) 39
060 Foe -0
S iy = 4925 20 = 236,28,0;
P T 56 £ 31,1(1,0 + 1,5 + 1,385) <009
95650 s-BoCbrmemo
S vy = 149288 = 87,7830
Ce T 16+ 31,1(L0+ 1,5+ 1,36) 9%
ds6mbgmo-3ubmgmo
. 1492,8 - 42 304040
Ce T 84+ 31,1(L0+ 1,5+ 1,36) 9
Fombgmeo-lisgsberm
- 1492,8 - 29 irs
Per T 58 ¥ 31,1(L0+ 1,5 + 1,375) 29

(28) g3m®3moll dobgz00 Bods@mgguml H3060aBol «Mdbgdlis s
batyjaby @rmgmdmn@ogol Lsdnswm LboEEgesdobm ascmd9bs 0gd6905: S i, =

"
Yi=p Sy
M

+149,2 + 224,52 + 203,11 + 308,76 + 236,9 + 58,13 + 231,8 + 57,2+ 77,5 +
+66,81 + 343,29 + 218,86 + 67,04 + 236,28 + 87,78 + 304,0 + 242,5):24 =
= 4428,9: 24 = 184,53 ;30

= (2889 + 213,35 + 80,15 + 312,93 + 159,41 + 200,71 + 59,77 +

5060900, B39l  doge  BoBIMYIMO  SbRM0TGd0m,  LoJoMMNZg MU
130802059 @m3mInGH030L  BsdMoem  BoEgMsdobm  as6Md9bs  Tgoa9bl
8o, = 184,53 34
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wm3mdm@GHog0L 599396, m®dsy 93580 ©s dodfimer dymBscgmdsdo
ymgzbol Mml g gdmeo 2560396900l 05650090

35¢9Mqdol odyz060 (mogdo damdo) m3mdmEHo3900L
2960096900l 2056256000900

LSIEHMIWOS-0sMIOL ¥9dsbO

395¢0  Bodotionyegds: IMS s = 5,30+ 106 = 561,8 @m3.30; fggoero
dodatony)-ggds: IMS s = 5,84 - 106 = 619,04 ¢0m3.38;
LodGHENENS-GMO

EMS 9= 7,16 - 67 = 479,72 @m3.30; ZMS "5 = 6,34 - 67 = 424,78 ¢3.30;
3mbgmo-mafionm fysero
IMS g =2,32-11 = 25,52 @3.30; IMS 5= 1,74 - 11 = 19,14 3.38;
LI Lns-0byomo
IMS 9= 0,02 - 67 = 1,34 3.39; TMS "5 = 0,06 - 67 = 4,02 ¢v3.30;
Bo@obgdn-mbmeygomo
IMS 5= 0,06-25 =15 @m3.30; ZMS 5.5 = 0,06 - 25 = 1,5 3.36;
LsBHMgOs-BNLEHIRMbO
IMS f9 = 12,28 - 61 = 749,08 ¢vm3.38; TMS 5 = 12,02 - 61 = 733,2¢0¢3. 35;
oO®Fanes-figoerdrydm
IMS 5= 0,06 - 23 = 1,38 3.39; EMS "5 = 0,04 - 23 = 0, 92 c0¢3.30;
Gombo-dmogolo
IMS 9= 0,62 -8 = 4,96 @m3.30; ZMS 55 = 0,60 - 8 = 4,8 3.38;
BgbGogmbo-lshbghy
EMS 9= 0,62 - 49 = 30,38 @w3.30; M5 g = 0,56 - 49 = 27,44 0¢3. 30;
DabGogmbo-bsdmemo
EMS 9= 12,262 = 756,4 @3.30; M5 55 = 11,74 - 62 = 727,88 3. 35;
bsdmOH0-0dneolo bod).
IMS 59 = 11,92 - 117 = 1394, 03, 30; IMS " = 12,16 - 117 = 1422,74 .30

bsdmGm0o-sbsenzobg
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SMS 5= 0,10 -

79 =79 @03.30; ZMS 5= 0,12 - 79 = 9,48 0¢3.30;

0000l LOGHZ0MMNM - MInEralio ETHsGOLLYdYO

IMS o= 12,46 - 14 = 174,44 03.38; TMS "5 = 12,5 - 14 = 175,0 0¢3.30;
000olo Esdbsdalibingdgeo - 390w93-3056030
IMS f9 = 8,52 - 40 = 340,8 0 3.30; TMS "5 = 10,76 - 40 = 430,4 ¢03.38;
000olo Esihamolbgdgmo-wowm
IMS 9= 2,04 -5 = 10,20 v3.39; TMS "5 = 2,38 - 5 = 11,9 0¢3.30;
00olo EshbaMobbgdgeo-gmbo Fos
>MS 'ﬁ-,(g =1,98-5=9,9 wm3.30; ZMS§ ”ri*r'f =1,54-5=7,7 ©wm3.30;
000l 13 33956dm-eroerm
EMS f9 = 0,28 - 11 = 3,08 m3.30; ZMS "y = 0,14 - 11 = 1,54 @0¢3.38;
worm-dmnbEo 89

IMS o= 1,12 - 78 = 87,36 03.30; TMS "5 = 1,86 - 78 = 145,08 ¢v3.38;
3b@n BI-gmexssbo

IMS = 0,02 - 27 = 0,54 ¢v3.30; ZMS ’:rw = 0,0;

3bGH0o 89-@OMBoLHYSE
EMS 9= 1,02 - 38 = 38,76 0 3.30:ZMS "5 = 1,78 - 38 = 67,64 ¢03.30;
0000l 153356dm-gmbo Foes

YMSE o =0,72-6 = 4,32 @3.30; ZMS s = 0,74 - 6 = 4,44 (0 3.30;
BMb0Jsgna-05050d

EMS 9= 3,02 - 28 = 84,56 0 3.30; TMS 5 = 2,46 - 28 = 68,88 03.30;
FoGrotipa-dsmbgmeo

EMS 9= 2,98 - 8 = 23,84 ¢vm3.30; ZMS "5 = 2,36 - 8 = 18,88 v 3.30;
3s6bymeo-35HMgmo

IMS 5= 0,16 - 42 = 6,72 ¢03.30; TMS "5 = 0,12 - 42 = 5,04 0 3.30;

EMS 9= 2,529 = 72,5 @0¢3.30; TMS "y =

356bymeo bysberm
=2,0-29 = 58,0 wm3.30;

MSp= MS g+ MS 5= (561,8 + 479,72 + 25,52 + 1,34 + 1,5 + 749,08 +
+1,38 + +14,96 + 30,38 + 756,4 + 1394,64 + 7,9 + 174,44 + 340,8 + 10,20 +
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+9,9 + +3,08 + +87,36 + 0,54 + 38,76 + 4,32 + 84,56 + 23,84 + 6,72 + 72,5) +
+(619,04 + 424,78 + 19,14 + 4,02 + 1,5+ 733,22+ 092 + 4,8 + 27,44 + 727,8
+1422,74+9,48 + 175,0 + 430,4 + 11,9+ 7,7 + 1,54 + 145,08 + 0,0 + 67,64 +
+4,44 + 68,88 + 18,88 + 5,04 + 58,0) = 4871,64 + 4989,46 = 9861,10 ¢wm3.30;

0605 §93590 3YmR0 M 309EH03900L
326096900l 556356008905
bsdmOo-BglEonmbo

SEMS p = 12,2 - 40 = 488,0 @003.30; SMS " = 11,74 - 40 = 496,6 m3.30;
SMS,59 = EMS sy + EMS 50 = 488,0 4+ 496,6 = 984,6 v 3.30;

908(mwo ®3m3mE039d90l
2960096900 255625608905
b5896H0-bglihxpmbo

EMS 49 =12,2-50 = 610,0 wm3.30; ZMS "5.5 = 11,74 - 50 = 587,0 qvm3.30;
IMS 4.9 = ZMS 9+ ZMS "59 = 610,0 + 587,0 = 1197,0 g0 3.30;
B58GHOJ05-3mebgmn; MS e = 58 @m3.30;
B59HO900-653)56900; M550, = 66 03.30;
B53BHM905-00mb0; MS 454 = 30 @m3.35;
B59HO900-dOMfgns; MSs.e = 26 €®3.30;
BILGHOBMb0-LoBbYOY; MS e, = 49 @ ™3.30;
®30¢0bo 3L - MBOEOLO LdAZOMMM; MS e = 14 €3.35;
»d0@0obo ESTL - MdOEOLO bozgabdem; MS.e = 5 wm3.30;

®30¢0bo 3L - owe; M50 =5 @®3.30;

®000bo B - 3mbEo 895 M54 = 84 €m3.35;

®00¢obo @s3L - GeboFoas: MS s = 7 @3.30;

d00oLO @B - Bo0dd; MS0 = 17 ©m3.30;

»d0@obo AL - BsObgwo; MS. e = 25 @m3.30;
IMS;=58+66+30+26+14+49+5+5+84+7+ 17+ 25 =386,0
@3.39;

(5) @mEdmerols dobamzomn
IMS ooy = IMS 9+ EMS .95 + ZMS 500 = 984,6 + 1197,0 + 386,0 =
2567,6 ¢03.30;
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©53b3s6g 256MB96gd0L POML BoGZ0MMM FoEMGOOL (353Mmbms XyMT3ol)
LM dOHYAHMHMOOL QoTMmm3Ws

3Mbgmo-gomomm Yoo
Q oy = 174+ 2185 = (1,0 + 0.74) - 2185 = (2185 + 1616,9) ¢&;
Qo = 2,32+ 2185 = (2,0 +0.32) - 2185 = (2- 2185 + 699,2) = (4370 +
699,2) &;
bo@obgdo mBmeagomo
Q oy = 0,06 - 2185 = 1311 ¢5;
Q" = 0,06- 2185 = 131,1 &;
Mombo Jmogolio
Q sy = 0,62 - 2185 = 1354,7 ¢;
Q" psan = 0,60 - 2185 = 1311,0 ¢;
BOOfgws-figodrde
Q ooy = 0,04 - 2185 = 87,4 ¢
Q"o = 0,06+ 2185 = 1311 ¢;
BoLEGHIBMbO-LoRbYGY
Q |y = 0,62 - 2185 = 1354,7¢);
Q" = 0,56 - 2185 = 1223,6 &;

0000l0 EFHIM.-BOEOLO LoB3.
Q° ol = = 12,46 - 2185 = (12 4+ 0,46) - 2185 = (26220 + 1005,1) ¢,

Q ”me =12,50-2185 = (124 0,5) - 2185 = (26220 + 1092,5) ¢&;

0000oLO THIO.-EOEOM
Q oy = 2,04+ 2185 = (24 0,04) - 2185 = (4370 + 87,4) ¢&;

Q" = 2382185 = (2 +0,38) - 2185 = (4370 + 830,3) ¢

0000olo ©Esdb.-g3mbo Fogs
Q oy = 1,98+ 2185 = (1+40,98) - 2185 = (2185 + 2143,3) ¢

147



Q“m% 1,54 - 2185 = (1 + 0,54) - 2185 = (2185 + 1179,9) ¢&;

0000l 153.~OEM

Qe = 0,28 2185 = 611,8 &;

Q" = 0,14 - 2185 = 305,9 ¢;
©Mmo-3mbEo 89

Q' = 1,02-2185 = (1+0,02) - 2185 = (2185 + 43,7) &

Q= 1782185 = (1 +0,78) - 2185 = (2185 + 1704,3) ¢

dmbBo R — g ssbo
Q Lm.,b = 0,02 - 2185 = 43,7 &;
Q"o = 0,0 &;

3bGH0o 89 — gOMBWOL Fystrm

i ool = =1,02-2185 = (1+0,02) - 2185 = (2185 + 43,7) ¢&;

Q ”Uﬁb 178 - 2185 = (14 0,78) - 2185 = (2185 + 170,43) ¢&;

odOwobo 153356dMm-gmbo Foes
Q ooy = 0,72 2185 = 1573,2 ¢;
Q gy = 0,74 - 2185 = 1616,9 ¢y
5360 F5¢05-056500
Qo = 3,02 2185 = (3 4+ 0,02) - 2185 = (6555 + 43,7) ¢

Q “m,b 2,46 - 2185 = (2 + 0,46) - 2185 = (4370 + 1005,1) ¢

95650 -BoMbgmemo
Q oy = 2,98 - 2185 = (2+40,98) - 2185 = (4370 + 2143,3) ¢&;

Q" = 236 2185 = (2 + 0,36) - 2185 = (4370 + 786,6) ;

356bg0o-35HM9gmo
@ oy = 0,12 - 2185 = 262,2 ¢;

Q"= 0,16 - 2185 = 349,6 &;

dombgeo Lyoberm
Q “_m,b =2,5-2185=(2+0,5) 2185 = (4370 + 1092,5) ¢&;
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Q" . =20-2185= 4370 &;

i

ZQ Lu.::"b + ZQ”Q?Jﬁb .

)

b _
@adh

ZN'gy + X0" gy
zQ Lm:"t) = 2185 +1616,9 + 131,1 + 1354,7 + 87,4 + 1354,7 + 4370 + 87,4 +
+2185 + 2143,3 + 611,8 + 2185 + 43,7 + 43,7 + 2185 + 43,7 + 43,7 +
+2185 + 43,7 + 1573,2 + 6555 + 43,7 + 4370 + 2143,3 + 262,2 + 4370 +

+1092,5 = 43310,7 &;

Ingy=2+1+1+14+14+1+2+1+1+1+14+14+14+1+1+1+1+1
+

+1+1+3+1+2+1+1+2+1=3335¢560909wo0;

ZQ”@% = 4370 + 699,2 + 131,1 + 1311,0 + 131,1 + 1223,6 + 4370 + 830,3 +

+2185 +1179,9 + 305,9 + 2185 + 1704,3 + 2185 + 170,4 + 1616,9 + 4370 +
+1005,1 + 4370 + 786,6 + 349,6 + 4370 = 39850 ¢&;
In"g=2+1+14+1+14+1+2+14+2+1+14+1+1+1+1+14+2+1

+
+2+ 1+ 1+ 2 = 28 85@56909w0;

43310,7 +39850,0 _ 83160,7
33 + 28 61

Quir = = 1363,29 ~ 1364 (5
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