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Abstract

One of the most important spheres of civilized development of the modern world
is the functioning of the transport system. In today’s conditions, the life and activities of
any country, developed or developing, is completely impossible without this sector.
Transport determines the standard of living of the population in many countries, the
degree of satisfaction of the country’s needs in cargo and passenger transportation.

The successful operation of the transport system in any country depends on many
factors, the most important of which is the functioning system of state public production,
geographical location of the main natural resources and possible traffic routes, the level of
development of heavy industry, the percentage ratio of the population living in the
country, cities and rural areas and international connections.

Considering the above, Georgia represents the oldest transport country.
Historically, it is known that the "Silk Road" passed through its territory even before BC.
At the same time it is directly bordered by the Black Sea, which has always given Georgia
the status of a maritime country. As for the most important factors in the functioning of
the transport sector, it can be said that this fragile Georgia has a priority place compared
to its neighbouring countries. Today, it is a key country at the crossroads connecting
Europe and Asia.

The development process of Georgia as a country has changed radically since it
became an independent and sovereign country. The transition to a market economy and
the "opening of borders" put completely different demands on the transport system of the
country. All types of transport recognized in the world today are developed in Georgia —
highway, industrial and urban.

Under the conditions of Georgia, the priority place in the operations of the
transport system is occupied by cargo transportation. All existing types if highway
transport are used for its implementation — road, railway, sea, air, pipeline, high voltage
transmission lines. Not only river transport operates in the country.

The operation of the listed types of highway transport mainly serves cargo
transportation, and the leading place in the transport system is occupied by railway
transport. It should be noted that railway transport is traditional in the country, as it has
existed in our country for more than 150 years and the origins of its establishment are
related to the distant period when railway transport did not even exist in many countries,
which today are in developed and advanced positions.

The status of an independent country, its geostrategic situation, the transition to a
market economy and most importantly, the formation of Georgia as a transit country, in
its railway transportation, along with many other issues, brought to the fore the
implementation of the railway transportation process in such a way as to satisfy both local
and transit transportation with high competitiveness conditions. In order to achieve this
goal, it became necessary to implement the latest technologies, increase the level of
intensification in all areas of railway transport, identify and use possible reserves from
production processes.

At present, goods of many names are transported through the territory of Georgia,
the conditions and the terms of which transportation, in many cases, are significantly
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different from each other. This situation first affects the correct selection of the types of
transport rolling stock and then the conditions of operation of these cars. The conditions
of operation mean the level of use of wagon load capacity, the issues of reducing wagon
empty runs, freight and technical operations, increasing movement speeds and etc. It
should be noted that in practice, there is often an underutilized use of freight wagons. The
reason for this is often the difference in goods, their physical, chemical and biological
characteristics, shape and size of cargo components, packing density and others, which
influence the quality of carriage use.

In the current conditions of the functioning of the Georgian Railway, in order to
increase the efficiency of its work, many method and means of rationalization of the
transportation process have been implemented in practice, but the above-mentioned very
little affected the freight wagon park. In order to improve the transportation process,
modern intensive technologies are widely used in separate subsystems of the railway, in
terms of the organization of train traffic, increasing the productivity of locomotives,
rationalization of track-repair works, but we believe that many more reserves can be
found in the operation of freight cars, which would increase the level of productivity of
freight cars.

Since the freight vehicle is one of the most important elements of the railway
transportation process, the rational use of which allows to increase the efficiency of
transportation, the rational use of which allows to increase the efficiency of
transportation, to speed up the rotation of the wagon, to protect traffic safety and
environmental safety as much as possible, to improve the structural perfection of the
wagon, Its intensive use and improvement of operating conditions, were, are and will be
in the future a constantly relevant issue of railway transport.

Based on the above, the presented paper discusses possible options for increasing the
production of freight wagons under the conditions of the Georgian Railways in order to
increase the efficiency of freight transportation; in the presented paper, the technical and
operational characteristics of freight wagons under the conditions of the Georgian
Railways, their service and maintenance system are discussed, the advantages and
disadvantages of this system are identified in the context of modern requirements. The
share of individual types of wagons in the transportation process is determined, the
reserves for increasing the productivity of freight wagons and the possible economic

effects of their implementation are identified. Important conclusions and suggestions are
offered.
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LoYMM0  BMAOEO  353Mb-05d690Dg  BZ0MMH3L  derm3l s Bo3Mgd
L5889bgdee BoLoEsl; K 5, = 0,75;

LoEMM0  30WOoLO-53356dm  359Mb-054690Bg  BHZ0MHMogL  LHTdgbgdM
3sLogdL, 39896¢0L bgEwIn, 653090 HZoOML; ks, = 0,71;

B5@IM0 35BOIMO Bobgzo6353mbgddo G303l H30boL 856U, k s, = 0,98;

Bs@a®0 3o6bgr@o Bsby3sM353mbJd30 GH30MM3L RMOL (k 4, = 0,72), sby3g

G30O™3L MM 3ogMb-d859b9gddog (k55 = 0,72);
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LoYMM0 OMLMO30 Bobgzs6M359Mmbaddo BH30MH™O3L 53MmboTol a35MXOWSL,
XIOOLS  ©d  BIOMLO03mBobPsbal, k 5,-0L  Lodygeerm 8603369 mds  0g6gdo,
k., =0,79;

LogmMo  LoBbgeg  bobg396m352mbgddo  H30MHmogL  339M3E0EH0L  J3005L;
ks, = 0,67;

B> IM0 GYod o bobggzemzoambgddo ¢300003b J3obsbdodl; k s, = 0,80;

Bs@a®o b6y dds Bobggomzopmbgddo BHgo®megh wm®eb (ks, = 0,72) ©s

Lbgosbbgs Boddgbgdarm GgommL (k 5, = 0,70);

&
LoAMMO  F0500MS Bobg356358Mmbgddo HZ30MmMa3L BgHML003MTobYBmA;
ks, = 0,96;
B5@a )0 bodMo bobgzs6355bgd80 $30HmogL 85sbL; k s, = 0,98;
RMOIMWS (22) 990d@wgds Ho®dmzoyobmo 89dgabso®s:
Pys =1k, Py (23)
ooy Pyyb dogbobomgol  30gdwemdm 62 &L, bmwm
Bobgzo6m309mbolomgol — 65 G-U, Moysbss Lods@mzgwml MH30bogabol Ls@GzoMHmm
Logogmbm 356300  g439woBg  393MEIWIOMEo  obobosmMGIWGdos 93 BHo3ol
353Mb900LsmM30U.

ymgz9gerogzg  Hgdmoe  s0bodberol aomgzsolfiobgdom,  LEs@ozmeo
53H3060m30L Lsdmoem 360d369eMds 398Mb-B5db9d0ls s Bobgzotmzagmbgdolismzol
93999 933D LodoOM3gwmb M30603BolL sOLYIMWO EOGHZOOMZOL 3060HMdId0
0gbgde:

p . = 4745>62 0,72 +5017 »65>0,75 + 572189 »65>0,82 + ®
ik 4745 +5017 +572189 +

+1549>62 X0,73 +182544 x65 0,96 + 437 »62>0,75 +
+1549 +182544 + 437 +

+18454 %62 0,71 +15910 65 >0,98 + (7000 650,72 +
+18454 +15910 + 7000 +

+7240>62>0,72) + 440769 65 >0,79 + 23422 650,67 +
7240 + 440769 + 23422 +

+1440 65 >0,8 + (9552 65 X0,72 + 26032 62 >0,70) + ®
+1440 + 9552 + 26032 +

+475224 365>0,96 + 740 X65>0,98 _ 211816,8 +244578,75 +
+ 475224 + 740 4745 + 5017 +
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+30497673,7 + 70107,74 +11390745,6 + 20320,5 +
+572189 +1549 +182544 + 437 +

+812345,08 +1013467 + (327600 +323193,6 + 22633488 15 +
+18454 +15910 + 7000 + 7240 + 440769 +
+10200281L+74880+4470336+11297888 + 296539776 +
+23422+1440+(9552+ 26032 + 475224+

® T47138 _ 99918183,02 _
+740 1792264
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® ®
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00 56 1,93%-000. 8595L5sdg gOHMO  358Mb-05J60L  IBHZMMZs MO
3500Mgds 1,0193-%96. 03039 ImbsBOIGd0D @S 9BsWMA0MGOO 499600 Tgd0m,
9600 Bobg35M358mbol IGHZ0MMZS 250HDM©IdS 1,9 G-om, 5699 2,923%-00m. gl 0dsls
603b653L, ®MI 9MmM0 bsbHg356M353mboL EHZ0MMZ0L ASHBMEs IMbds 1,02923-x 9.

50b603bM0sb  498mA0bsMg, goBOHOo  BH300M[MdOL  30MHMdGOTO
353Mb0ol LsdMoem bGOEH03MMO IBHI0MMZs 0dbgds:

~ (211816,00 +70107,74 + 20320,5 + 812345,08 + 323193,6 +
“d 4745 +1549 + 437 +18454 + 7240 +

+1129788,8) 1,0193 + (24457875 + 30497673,7 +
+26032 +5017 +572189 +

® +11390745,6 +1013467 + 327600 + 2263348815 + ®
+182544 +15910 + 7000 + 440769 +
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® +1020028,1+ 74880 + 447033,6 + 29653977 ,6 + ®
+ 23422 +1440 + 9552 + 475224 +

® 47138)4,02923 _ 2357572,54%,0193 +97350610,5%,02923 _

+740 1792264
_ 2403073,69 +100196168,84 102599242 ,53 -57.25 ¢,
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APy = P'ys — Pyy = 57,25-55,75=1,50 ¢;

353060l A{omBMgdMO™Mds 5MLYIMWO BESEH03MNO0 IEHZ0MM30L 3060HMdGOTO

0gb90ds:
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Wosa ) 59 =759 = 3193,81 . 30.6gBH™;

239HMHOWo b&HOG03MOM0 ©5G3060H™M30L 306d903do 352bob
30 o6IMgdEmOH™Mds 0gbgds:

]

 Pys Busgyt L3 57,25-1,25-270,4  19350,5
3% 9 - 5,9 - 59

353060l IGomBmgdmO™Mdol 65DMH©o 0469ds:

= 3279,75 . 30.69¢™;

AWy = W' gy — W,y = 3279,75 — 3193,81 = 85,94 ~ 86 (. 3. 690
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| 57,59-1,25-270,4
w= 5.9

= 3299 = 3300 &. 30.69¢)™;
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U = Ugus + Ugniy (48)

Bs@OG Uy 9M0L 0gesdol gobdsgermdsdo gbol @gmo@m®osbg @o@3ommo
353Mb900L MomMm©abmdo;

U dog

wsp — BoLOBRZOM LM IBT0 (LLYDEIOM 3MMAEYBTO) YM39LELOYIM©

3990bvIe0 IGHZ0MOMNME0 352bgdOL LoFSEIM MOMPOIbMDdS.

(48) xMOIMom  LoMYJOMIOLIL  FoLsMZoEoLHobgdgwos ghHmo BMOLE
36003690m3560 456M9dmgds: 353mboL (390090 oMdgbols Jgd;30609ds 3MEILIdS
bsdo  GodoL 353mbBy, -  @obmEmwo, 3oamb-dodsbo s bobgzetzopmbo. B396
5bg960d90d0, 53 JMmbom, bbgs 353mbgd0 96 dmbsfowgmdgb. s6as6H0d9d0 0469dm©s
3930900 B0, MHMd ABoL  GHIOOEGHMO05DY IGHZOODME  353bgddo
90090 G300 gddo 458MA399m bgdmm bligbgdmeo 3sambgdols 3OmEgbdo.
©Bsm» 1-Bg sYMEbMdom, oMY IBHZ0MMEdTdo s5©0bodbvyimo Lsdo Godol
353Mbgdol ffowos osbermgdoom 30%, bmwm aBol GHgMo@MmMm0sHg IGHI0MHMNW
359mbgddo 30  17%. @sbs®mo  5-ob  dmbszgdgdom U, s = 218 g35ambo,

@0

Ugg = 297 30mb0; 95306 U = 218 + 297 = 515 g3spambo, bowwm B9dmom 0ddwyeol

+030 U =017-218 +

25m35¢0bf06gd0m, B0l Imdomds 0dbgds: U' = 0,17U ot

@0
+0,30 - 297 = 37 + 89 = 126 gsgmbo.

LoG3060mMm  359Mmbol  (39M0go 435GBl T9d30M900L botx Dy  Fogmbols
90oM3mgdEmOHMBOL FoBOOOL 30MHMdYdT0, 3Ts 35603006 25dMbMI30LvBEgdMwOo
35369030 ©5mgbmds 0dbgds: A,y = U’ - A9 = 126 - 0,19 = 24 gsgmbo.

OEWI-3GZ0M™M30L LM gddo 353mbol ymrxbols pMmols 8gdoMgds
QIEO-QIBHZ0MM30L  LoEYMMgddo Zoambols ymabol ®m 99dsygbgero
Bofoeos 353mbol dMHbgol M™ols. olggg Mmames (obs F9dmbggzsdo, o5,
353060l (oM gdmOMIOL goBMS Bgds 39gmbols d¢1mb3z0l ohJsMgdol botxby.
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(24) gMEOIMNEST0  IFEI-IAHZ0MMZ0L  BoAMddo 353mbol  ymxabol M™ol
5036083690 LOOWYS Ky * Lyss:

D90mm»  B396  29b3LoB3Mg  Zoamboll  dGMNMB3S  E®IOLIMZOL  SOLYd
0956 306009030, HMIol 360d369wMdTs3E Fgoa0bs ¥ = 4,42 mgwsdy. h39bL
9096 Bo@9MgdMo 9656003900l Jobgz0m, IELS-IGZ0MM30L Loy Mgddo
353Mb0ol gmxboll O™ Jgbosdegdgeos 899d30MEIL Lodmswme 0,65 Lor-om; dsdob
353Mb0ol 3635, IEE-WIBHZ0MM30L LoyMgddo 353mbol ymxubol Mol 0,65
Lbon-ob 899306 gdom, 0gbgds:

P (488 +1.22(44.30 — 0,65) 488'6’11) _ 1055 4o 3
T 24\3124 " | 09) + =515 ) T o4 = 439 expedy

393mbol  dMMbBgs  sRJos AY =9 — I’ = 4,42 — 4,39 = 0,03 ogwsdom.

359bol d6MHB30L BJSMGdOom FMTs 3503096 PodmbmszoLBWGIMMO Zsambgdol
509bMds 0dbgods: An = U - AY = 515 - 0,03 = 16 359mbo.

596050, IBGWI-IAH30MHM30L LyYMMgdTdo 359mbols ymaxzbols Jgdi306Mgdsd
0,65 bo-0m, 353mboL IFoMMYIWMOMDS S5350s 10 gOHMgMom Losmdo, ogmbols
06635 9BJoMs 0,03 EEIWSTom s MHMYMO F9IR0, BoBHZ0OMM 353mbol dmds
356300056 45800300 16 352Mb0L godmbmsgzolvmawgds.

UsG3000mm 0530900l mdGomdol LoBds®ols gobMs

35356900l dMmdOsmdoL LoBJSMOL goBOOm 0BMHPYdS 353Mmbol LodsEm
LOEMIWsdolM 50965, BJoMgds dolo dMMB3S S MMAMOE J9IR0, TSNS
35960l 3[oMmBMGOMOMDS. JoEoMgdol ImdMmsmdol LoBJsMol 4oBMdo 3063 e
60330 039)eobbdgds o@s69dwol dMmdMmomdol Lomdbm Lobdstg. 0yo Homdmoygbl
»30603B0ob ddsmdol ghm-gmom 3609369cm3zs6 5B396909wls s gogwgbols sH9bL
bbgs 9656530090 3603369c0m396 3ob39690c0gdby. Fo@90Mgdols ImdMomdols Lordbm
Lobhdotg gmo-gmHmo 360d369w™m3560 GodEMm™Mm0s Fo@SMgdgms FMIMHMIOL Mog3030L
d9965d0 [32], [33].

OMamO3 Bgdmo  5036086gm, F9@9Mgdgwms  Lsdbm  LoBJsMol  4eBMs
Mo bS3oMbos, Moo 0go  IMZo  3oMTgGHMDYs  ©ITMIOEIOWO.
395309000  dmbobgmbgdgeos 53 LOEOEOL FoBOWS JOHMWOIbEIYOD 1BdBIODY,
5506 5 F5BHoMgdol IMIMSMdOL M5x3030L 083MIMZ0HD0MYds 0dg3s Lomsbsm

IBIIOL-
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B30bL  Boge  Bodo®admee  990m33eg3odo  LodEBHMN0s-850mdols o
L5ABHMYO0-BMMOL JONWO0IBOY0sb MdbgdHY 033OIMZ30D0MYdIMWO, 501056 IO
3M58303900L  g98mygbgdom  bsformdmog  3mbMMo  gMogzo30l  Logwdlzgunby,
d9b5dgdgE0 Aobs Lsdbm LoBJsMg domgeo Jugwrols dsLdEHIBOm ASHBMEOE0YM
Avy,., = 0,60 38/b0-00. sbo 3ob30bowmm M) H@EM® 50LsbYds Lorbm LoBJsGob
239DOS 353MboL IFo®mIMGdMOHMdSDY.

(37) s (41) gmEIMEgool Asm3zswolfiobgdom goambols fFomdmgdermEmM™ds
50LgdMo  9du3YIsGOEooL  30MMdgddo  0db6gds  (3049bgdo  IbsGmo  5-0l
dmbs(39990L):

. 24F s 24P 06

3()6 = } — - S
bog Vb @ 2%
~ 24 54,58
1,78 + 1,22 -44,3 + 6,11-1,78
31,24 274 815

= 245458 = 3395 . 39, B yon:
83~ 1,78 122-443 611-178 &- 39-594H™;

3124+0,6 7 274 ' 815
— w,,, = 3395 — 3385 = 10 ¢, 30.690;

= 3385 . 30.6gBH™;

—_— !
AWgsg = W g5

50600950, Lodbm  LoRJoMol  goBMmT  Jugerol  dsLdEsdom 0,6 30/l
LOOEOM, 5dMOf305 353Mbol IFoMHTMYdWOHMIOL 250EIds 10 ghmgMwom.

SHEs  4963LsBOIOM™M, ¥ MdIbom IRJIMIds FogMmbols dGMB3s. (24)
ROINol Jobgzom, 353mboll dM¥63s sMLGdMEo 9JudEYsESE00L 30MMd7dT0
5oL ¥ = 4,42 ug©sdg 25BOHEOwOo Lsmdbm bLoBds®ol 30MMdgddo 0gbgds:

- 1( L TP 4430+488-6,11)_105,95_441 ;
“24\3124+06 T 815 ) 24 QR0

0505L50539 393mboL dMMB3s sBJsts AY =9 — 9" =442 —-441 =0,01

©EYSdom. 3785 35630056 259MmbMsg30LBGdIMEO 353MBIdOL MoMm©Ibmds 0dbgds
An = A9 -U =0,01-515 = 5,15 = 6 gsambo.
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2.6.2. 53306000 353Mbols AoMmBMgdEHMdOlL oBOHPOm
doLoemgdo dglsderm 93mbmdogzmMo 9x39ddGHo

OMamO3 Po@oMgdmeds 339350 3303965, MIOLsmM30L sOLYGdME Mo
3060Hmd90d0, LosEZ0MMM  354mbol  IFoMTIMGOMOHMOOL 5T gds LGOI OS
399603996-39dbMmma0m0  356539EHMJO0L  LOVIYMBOMS S  MOYIBOBIFOME-
Lo9JL3EMSBHOE0M  PMBOLANYdJOIOL  FoBIMGOOm. 98  Mboldogdgdob  ghHm
d900bgg35d0  MIMo@m©  o0boMs  M3oboaBol  3OM©MIaos,  bmeom  Lsd
09000bg3935d0 B 353MbBoL dMB3s. Fglsdsdolo, dolowgdo 93mbmdozmMo
995393dB0L  296aLsBO3MgE0  FMEOIMEs F90yoM0 046905 mmbo  Fglo3MgdoLoysb,
HmIol Jobgz0mo3 BsMOMIM  2563LsDBPYIMIZD  MOMMGMO  J5BIMJOMO
©Mbolidogdol 930mbm30396 9B9JEH0bMBdL.
LoG3060mM 35260l A[oMMgderOMdOL sFomegdom dolowgdo 93mbmdolzmemo
9800 Hmo ogbgdy:
AEe, = Epgot Eggsr + Ecoro + Evos» ©0560; (49)

Ls@5G  Eysor Eggor Ewjor Evos 89090580L5@  5M0L  93mbmdos  8o@gdreo  gsgmbol
LAHIGOIMNMO IAHZ0MMZOL  FoBOPO®, 353Mbol  (35M09w0
3960096900l  9930MJ00m, IELI-IGHZ0MMZ0L  LHY MO0
353Mbol  ymgbol MmOl  F9030mMmgdoms @  LsBH3oMHM™
95350900l IMdM5Mmd0L LOBJSMOL F>BOO.

(49) gmeIMEsdo  9gdsgowo  dglszgdgdoEsb,  3oM39wo  Jgbozmgdo
0035¢0L{obgdl  ©35BHIO0MO  BHZ0MHMOL  A9IHBOEIIL, bmerm IBsMBgbo Lado
391536900 - LOBHZ0MMM bO352MbM FMTs 356300006 35aMbgdOL Q5FMbMoz30LBEGOSL.

OMamO3 9625600890000 3030090,  BsGHZ0MM™M  35ambol  LEo@0o3eo
©AZ0OM30L  2OOEIOOm, OWIWsd)do  TsBHJoom  Fgddbods  3GMMEJ3050
09509065 P9 =27310 ($.38.69¢)™, 969 ©@@9edgdo GH300mdMI63s (G30bogbol
36OMOYJ300)  290EES  smbodbmo  booom. 53  mbolbdogdoom ol
3963530 md530 J0gdmwo 93mbmdos 0dbgds:

Eyso =365 ZPyyg: Co 5 (50)
BO@OG3 €550 500U 1 (.38-0L @0ORM@dS. € 5,9 = 0,064 os60 [13];

Eys.0 =365- 27310 - 0,064 = 637961,6 ewoto.
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030Lsm30L  OMI  259MbMs30LRWGOMEO  LoBZ0MMM  Logogmbm 356300
095w0bgdMwo  3H3060m0Mm630L T9IRd© F00gOIo §3mbmdos 2ob3LsBLIOMM,
L5F0OMS 30039 GOYIo 4530563456M08mm ol 2s6ds3emdsdo ghmo Lo@zoMmm
393Mb0m 4503HB0EMWO ET5EHIOOMO BHZ3oMm™MOL FIyd d9Jdbowo 3OMmEwJaos.
9oL 99mmzs gladergdgeros 39990 Bm®mdmeoom [11]:

Yt S"”‘%ﬁf 28 (51)
1+k

(:5()(:;)

SPl =

BO@d3 S5 900U 35309600 Loy LoEg@sdoler go®dgbs, S

s = 92,58 38 [13];

p — Ls6OgmbGH™ 353mbgdol fowo TJmosh LsGzoMmm bogogmbm 356300,
O9oLsmM30L gl LoOEY LodsMMzgwml M30603BoL Juge By 9500890l
Qssbermadom p = 0,2;

1

(_ﬁo(ﬁ

— 3M980309530, GMIGE0E 359mbobogl LogdudIsEHIGOM s LOGIMOTM
A™bs-300MmTgEHMJdOL ROOOMASL. 9GO 2596290039000
L5339 Dg  Lododmzgerml  ®30bogbolsmgol, dolo  3608369wmds

3903@9ds dogoRBomo k. =127 [11];

(o
_ 54,58-9258-(1—-0,2) 40424

AR 1+127 2,27

=1780,8 ¢.30;

ferob 3960530 Md5d0 Lo@zoOHmm Logogmbm 356300056
399Mmbmo30LMBGdIMEO gHmo 3sambols doge dJdboo 3OHMmEvJ300m d0LYdYWO
93bmdos 0gbgdo:

AE =365 APl - ¢, ,5=365-1780,8 0,064 = 41599,5 gsto.

Epen = Epsot Egg06+ Eojo + Etios = Eyys.o+ DE(Bn g5+ An

(3-890 + An(}aﬁ); (52)

©/©

BS@OG ANy g0 Ay ANy BgLBSBOLO@ 5GIOL (5O0JO MBdYBYdOL FgdoMgdom,
QIE-QIEHZ0MMZ0L LOYM9dT0o 353Mbol ymgxzbols Mmols
099306090000 o Lomdbm LoRJsMol  sTowergdol  F9 a0
dmds 3963056  godmbmogolzegd o 3o5ambgdols
©o@9bMds. An, 5,5 = 24; Ay = 16; Ay, = 6.
05306

Ep., = 637961,6 + 41599 5(24 + 16 + 6) = 637961,6 + 998388,0 + 665592,0 +
+249597,0 = 2551538,6 ¢no®o.
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5960950, Logo®mggamls " 30603H5%bY Lo@30MH0mM 353mbols
90oMm8MgdMOHMOOL  9BM©Om  dgLsdwgdgwos  LOGHZ0MMM A9 DB03900L
9999BH0bMds v gl  2551538,6 wosMom, 39MIM@  353mboL  LEoEH03MO0
©5H30MHmM30L  gobMOom  Fogdmwrds 91gdBHds  8godergds  Fgoyobml
Eypo=6379616 o0, 353mbol  3oM0ogmo  35md9bol  Fgdzomgds  dma3390L
E, 455 = 998388 oMb, o3@o-@¢300m30L Lawyr®gddo 3s3mbol gmgbol oOmob
89930690000 Fgbsdegdgeros dogomo  Ey e = 665592,0 ool 93mbmdos o
3oBoMgdgerms  ddsmdol  Lsmdbm Lobds®Ol 9o gdom BoMgdIeo 93mbmdos
390dgds ogml Ey.z = 249597,0 goo®o.
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3. ©sL33bs

l. dbmgwoml  93mbmdozmé  LobGHgdsdo  Lods@mgzggwml  0b@gaMs3E0s50,
9600369wmgbso dgi39es ol BHIMOEGMM05Bg 3505350  BH3060mbs 3500900
bobosmo s J03sMMMgdg00. 5T 9MgImgdsd  dmombmgs  ®30bogHols
3996037960 5©0FMO30MdoL gargdgb@gdol Mo30mbscr®o s 0bEHIbloMo
399mygbgds  M30b0aBol  LsFomm  Loddwsgz®mol  Ggsobsgool  dobboom.
50bodbmEol  gobbmGiEogwgdol  gdom-gho  86033bgem3zsb Mg Hgc3L
Do0moagbl LsGzoMmm  gogmbol  IFoHIMGINOMIOL  5Togds
5658900MHMm39 Immbmgbgdol dobgwgom;

2. 8019b9s350 0doby, GMI LodosMm3z9geml ©3060aHoL 35e39w Md6IdL sd3m
3905H0030000 B0IH3MOL J9M339ME0 MIHYIMH30, bdoMsw 396 bgMbgds 5J
M9H9M3900L  M9go0Hgds, 93  @OML  LsFoMms  Fglodwrm MO
L53OgdgOOL s TJNMEIGOOL  AodMYabgds. gl 3565U369e0  doomfgzs
353Mbmy 063H9bLOG0Zo 300l JBom, M3 SBJsMgdL 353mbol dEIMBILL, BEOOL
d9L5dgdEMBL BEOEsE 0469l 499MmYgbgd Mo 35Mbols BH30MH™sdgmds o
A93500Mds;  OHMYMGOE 990920, 0DMYds  353Mmbol  IFoMHIMIOW MMM o
LSOMEMM K530 Fo YOS M30603BOL F5EsBOE30m0 LOTdWs3MY;

3. BoBHOMGOMo  250M33093000 ©o©P0bs, ®MI  LodsMmggurmli  ®3060a%Bol
53bJd30Mmb06M700L Im399 9BH3BY, Job GHIOOGMM05DY FOWISWOAOL YOS
mmbo  Lobgmdol  H3000b53500, GHMBBoGO, 033mOHGH0, 9JudmdEH0 o
5QR0WMIMN030;  5FLsb, LoGMsbbodm s Lsod3mdEM  3H3060mbs3zswgdo
8950099696 doeosbo GH3060mbs3ool ssbarmgdom 80%, gdudmG@Eo - 9% o
SQOY0WMOM0Z30  avbwmgdom  11%  (BH30Mmbsgzool  smgzolgdol  Lbgs
956396900930 0b. sbsO»o 7);

4. BosGomgdmo  9b5eroBol  Logwdzgubg  39L33600, MHMA  Lods®omgzgwrmls
630602B0L 2963056930l MbsdgM™M3gg  9BHI3BY,  MIMIgL  35gddo
Lo@30MMM  353mbol  AGoMTIMYOMOMOOL  FoBOS, M30bogBol  Jugu by
QIBWO-IAHZ0MOM30L BoAMOMS  OLEPM3IS300L,  BZ0MHMBSIIOOL
9nE3Mmdol, bollosmols s LsG30MHmm Mm3gMo3090d0 dmbsfiogmg 353mbos
G03900L  29m35¢olfiobgdom,  Gglodergdgwos  gobbm®Eogwrgl  olgmo
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399603996-39gdbmermaomco 3565393HM9d0L LEOMWYMBOMS Qo
62560530 -159JU3WMSEBIE0M VMBbOLd0GdJOOL FoBIMJI0M, OMAMOOEGS
353060l BESGH03MO0 OGZ0MMZ0L 535090, 353MboL 395G 256MHdYBIdOL
399306905, IEL-IAZ0MM30L LoAMGddo 353mbol ymxbol mMgdol
399306905 5 LOBHZ0MMM Fo5E OGOl FMIMIMBOL LoBJsMOL A3DBMO.;

5. boddommzgrml 306030l 9Ju3s@S300L ©MI3bI  3oMM™dgddo,
d9LodgdgEos  LsBH30MHm™  3oambols  (352Mb-dodsbo,  Bobgza®zagmbo)
LAHOIGOIMNMO IGHZ0MOMZS  S0DIOEML 1,5  G-om, 653  35mbol
30omIMGOMOMOL 95350 gdl 86 gMmMgom 96v) 2,58%-000 (obs@bgbo
95639690930 0b. sbsO ™o 7);

6. LSGHZ0MMM  353Mmbol  IFoMHIMGOWMOHMIOL  oBOOL  Bgdmom  bligbgdmwo
d90mEad0 s L3P gdgd0,  LodsMmzgwml  M30b0aBsbg  LsGzoMmm
39005H003900L  9839JEH0BMBL 55850 gdl 2551538,6 M0 (IGO0
956396900930 0b. sbsO»o 7).
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39902996900 oGO

—

3. d96d5d9. ©30603BolL  GHGOBLIMOGHO ©s TgHogmms  ooY356s.  MdoEOLO,
L5393609MM-39d603M0 Fm@boro ,8936096M9ds s BH9dbogs” Ne12, 1988, a3.13-16;

2. OCHOBHbIE MOKa3aTenu 3KCnayaTauuoHHOW paboTbl 3aKaBKA3CKOW >KENe3HON [oporu.
Tounncw, 1987, Tabnmua Ne28;

3. LogdoMmz9wml 3060815 125 feroliss. mdogrolo, 1997. — 247 43;

4. 3. J9bd5dg, 5. 956359009, &. 3nGHM035dg, M. Jod0dsdY, b. 3mEHE035dg. LodoO N3 ML
»30603B0L  Bogdudws@sgom  Fdomdol  odxmdglgdol  Lszombgdolswdo.
1539360960 M-3gd6039M0 FOBseo ,EHMBLEMOEHO s F96J9bsTTYDgdMDs“ Ne2
(51), 2021, @3. 32-40;

5. 0. 056350009, @. Q3Ma0d300, 3. JoM3580dg.  ©®30b0oaHol  dmdGs30
0905009960 Md900. ®d0obo, “G9dbozmmo Mboggmbo@gdo”, 2013. — 177 93;

6. lyknH B.B., AHncumos IM.C., ®egocees HO.MM. BaroHbl (06wuii Kypc). M., «MapLupyTs,
2004. — 424 c;

7. Wapyp J1.A. Pa3Butne 0TeYeCTBEHHOro BaroHHoro napka. M., «TpaHcnopT», 1988. —
279 c;

8. 5. 056350009, ©. 2Ma0d30¢00. 353mbgdol  3mbLEHMOMIdO s 2o9BAIM0TGdS
LE9dgom 37GLO). MdOOLO, 2018. -176 33;

9. 5. Bby0dg. 350503000 3OHMEILOL  MOAB0DsE0s @S FoMmzs  MHI3obodBol
G®9BL3MOGDY (Hogbo 30M39wo0). Mmdowobo, 2000. — 448 43;

10. 3. J9bdsdg, @. 0g0s, 3. G503580dg. BmEgdME 9BE3DY Lodsermzgaml MH30boybols
9053560 03O MMEGdsDY M9oE MM M990 HgdMwo LoddwszMoby s dobo
3oBOOL ©mbolidogdoms d9qLobgd. LS9ONSIMOHOLM 3Mbx39M9b300L
HU9GHEOBLEMOEGM  boo  9g3MM3s-5D05“  FOMToms  3MJOE0EIL.  MdoEolO,
“®9945039960 mboggdLo@gdo”, 2014, 300-303 a3;

11. . 356mbsb0dg. H30603Bol 3MFomdols ¢gdbozmM-93mbmdozmmo dsBz39bgdgdo.
0000l0, “Qobsmengds”, 1994. 237 a3.

12. 3. J9bdody. Lo®z0boabm EGH®MBLEMOEGO (Bsfoero I). mdowobo, ,bizobduo®, 2001 -
15593;

13. LG ,,bogdo®mzgerml 630602%5“-L La@30MHmM 25003900l 3MMmaMmsds ,RAPL -0l
dmb5399990. B5IOMITo 080 dmY3z560¢0s 39-5 IBIGMOL Lobom;

14. YnpaBneHne rpy30BOA M KOMMEPUYECKON paboTOM Ha >Kene3HOAOPOXKHOM TpaHcrnopTe
(Mog pepakumein A.A. Cmexosa. M., «TpaHcnopT», 1990. — 351 c;

15. ®30603B0m 3H306MHm0L gosHBo30L Falgdo. Mdoobo, dmbom doi3509M0dol
399390 mds, 2003. — 372 23;
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16. IlepeBo3ka rpy3oB IO >kele3HbIM goporaMm (cmpaBouruk). M., «TpaHcnopt», 1990 —
351¢;

17. IloBopoxenko B.B., OpnoBa M.A. IloBblmeHWe NIPOM3BOSUTETBHOCTH IPy30BOTO
Baroua. M., «TpaHcnopTt», 1979. — 215 c;

18. BoBZ30OHMM oIHB0WIJIOOL BHIMORIOO O WTFHJOI0MO LogslivM9d0. MdOEOLO,
2018 - 44 o3;

19. Bodorm3z9wmb Lo630603BM BHEMBL3IMOEOL FHgdbozmMo 9dudesdszool Hgbgdo.
L6 30602BM BHEOBLIMOEHOL 250MmI39dMds. Mdowolo 1999. - 199 43;

20. M. ya53H90d30e00. bodoOmmzgerml 630609Hol ddomdol 9539dE0sbmdoL 5o gds
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bo3396
Loy - - 1416 - 29000 3570912
3530 wommbols BOOO MHMLbs30 343 Bobggo®zoambo 206 70658
XG0 LodBHMY0s MMLO30 275 Bobggomzsgmbo 665 182875
L - - 618 - 871 253533
3999530 3oL30 bygalo 247 399953 3%bowo 35044 8655868
by - - 247 35044 8655868
X500 - - 8687 - 1255143 | 148625665
donwosbo - - 48636 - 12132786 | 3877120480
I Bt 145




©bsG oo 2.

B5goMm39¢ml ©30603BoL 250sBOE300 3MM3gLdo Lbgzsslbgs GHodol
35369000 255HB0WO BH300HMIBOL MOMEIbMdS

obmevero: 1500 + 6631 + 1714 + 119062 + 31254 + 35600 + 19900 + 5404 +
+6036 + 9500 + 10005 + 3734 + 5000 + 2500 + 2354 + 2970 + 4227 + 573 +
+8500 + 45112 + 611 + 607678 + 2150 + 2500 + 3700 + 7500 + 13246 + 10000 +
+40313 + 60293 + 4100 + 3509 + 29050 + 22289 + 694 + 11000 + 22300 +
+18050 + 25900 + 15009 + 11000 = 626076 (3;
05gobo: 83065 + 3900 + 4745 + 1200 + 1771 + 1400 + 7240 + 2100 + 1123 +
+5592 + 4006 + 19980 + 302 + 5210 + 4120 + 33210 + 2604 + 7605 + 1507 +
+1230 + 1514 + 2000 = 165424 (3,
Bsbggs6goambo: 215246 + 8544 + 5102 + 995124 + 153415 + 139150 + 5330 +
+45230 + 21500 + 59000 + 151112 + 53051 + 19285 + 5120 + 47091 + 2049 +
+4943 + 5236 + 30351 + 12614 + 2358 + 6935 + 173111 + 89171 + 20000 +
21500 + 37738 + 25000 + 7500 + 74000 + 57510 + 9333 + 62444 + 38934 + 4030 +
+16788 + 15998 + 25600 + 1474 + 689 + 2200 + 23422 + 11000 + 15221 +
+14510 + 18522 + 54000 + 1440 + 404694 + 36700 + 164070 + 57282 + 416242 +
+21519 + 10943 + +461246 + 1460 + 2000 + 5000 + 15602 + 1700 + 600 + 850 +
+200 + 206 + 665 = 4423709 (3;
30LEYOBs: 71001 + 822689 + 1326017 + 3521 + 274940 + 109865 + 5920 +
+31878 + 353993 + 97256 + 381798 + 772 + 46870 + 16642 + 186754 + 71204 +
+137211 + 76895 + 17239 + 41544 + 9000 + 23624 + 8649 + 4855 + 5530 +
+9607 + 141173 + 29617 + 13949 + 5208 + 71744 + 5380 + 54166 + 52844 +
+27428 + 3411 + 1008 + 1300 + 1200 + 2000 + 2800 + 2200 + 400 = 4598011 (3;
698M07g9MsGHMMo: 78940 + 232345 + 9580 + 11200 = 132065 ¢
©¥)933560: 17000 (3,
399953 3bogo: 35044 3,

363 90bgM3%bogo: 8153 + 54824 + 14910 + 9503 + 34744 + 27500 + 5560 +
+6509 + 154812 + 36100 + 27750 + 15090 + 45007141020 + 39700 + 7493 +
+15742 + 25115 + 1155 + 950 + 7050 + 8155 + 1903 + 1496 + 5797 = 696038 (%,
356 335¢dboo: 24123 + 6356 + 21193 + 58343 + 111982 + 476562 +
+193247 + 307207 + 23000 + 12977 + 3593 + 4678 + 12881 + 23698 +
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5656000 2-0ls o86Mdgegds
+4928 + 6354 + 63575 = 1354697 @)

Lbgoslbgs BHo3ol 353mbgdom BH30MHmgdols 2osBoE30L
Bsdwmogm BLodmMg
sbmemero: (396 + 396 + 360 + 360 + 360360 + 396 + 423 + 58 + 42 + 310 + 50 +

+17 + 343 +42+ 42+ 198 + 222+ 346 +50+53 + 365+ 191 + 343+ 17+ 94 +
+17 + 261 + 250):42 = 7221:42 = 172,0 30;
dsgsbo:
(360 + 32 + 60 + 292 + 34 + 159 + 180 + 281 + 121 + 206 + 281 + 281 + 257 + 159
+ 60+ 176 + 97 + 34 + 292 + 168 + 180 + 250): 22 = 180,0 30;
Bobggs®gogmbo: (79 + 387 + 360 + 387 + 360 + 360 + 360 + 396 + 360 + 396 +
+360 + 217 + 165 + 165 + 200 + 10 + +264 + 360 + 96 + 165 + 165 + 300 + 379 +
+96 +17+42+ 310+ 96 + 17 + 343 + 264 + 96 + 17 + 165 + 231 + 27 + 42 +
+231 + 292 + 231 + 391 + 168 + 307 + 27 + 391 + 228 + 343 + 17 + 335+ 343 +
+17 + 165+ 36 + 36 + 181 + 151 + 323 + 180 + 281 + 206 + 154 + 97 + 168 +
+176 + 343 + 275):66 = 14147:66 = 214,0 30;
3oLGMBs: (396 + 396 + 359 + 360 + 387 + 423 + 396 + 359 + 359 + 396 + 359 +
+481 + 58 + 396 + 61 + 42 + 53 + 292 + 359 + 360 + 49 + 273 + 73 + 338 + 373 +
+354 + 365 + 104 + 143 + 320 + 302 + 310 + 329 + 68 + +360 + 234 + 108 + 35 +
+269 + 29 + 250 + 250 + 261):43 = 11781:43 = 274,0 30;
69x86007905GH™OM0: (360+360+302+329):4=4=1351:4=338,0 30;
©¥933560: 165,0 30;
399963%ogo: 247,0 30;

3063 g0bgM3%bogoo: (217 + 387 + 217 + 217 + 396 + 217 + 396 + 217 + 217 + 217 +
+217 + 200 + 310 + 310 + 42 + 42 + 198 + 222 + 346 + 50 + 53 + 365 + 58 +
+191):25 = 5552:25 = 222,0 30,
doM335¢0dbogoo: (396 + 360 + 423 + 387 + 360 + 360 + 396 + 396 + 423 + 124 +
+85 + 50 + 53 + 73 + 56 + 325 + 248): 17 = 4515: 17 = 265,0 30;
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365MM0 2-0L 353Mdgemgds

3939990 030U 353Mbols ool gsblsbmz®s
A300mdMHMbgol dgddbsdo
sbyOHmeo: 594000 + 2625876 + 617040 + 42862320 + 11251440 + 12816000 +

+7880400 + 2286315 + 350088 + 399000 + 3101550 + 186700 + 85000 + 857500 +
+136416 + 124740 + 211350 + 240066 + 144500 + 1894704 + 32383 + 30350 +
+210180 + 113950 + 105000 + 185000 + +375000 + 556332 + 420000 +
+7981578 + 13385046 + 1418600 + 175450 + 1539650 + +8135485 + 132554 +
+3773000 + 379100 + 1696700 + 440300 + 3917349 + 2750000 = 136202012 ¢). 39;
dsgobo: 29903400 + 124800 + 284700 + 350400 + 60214 + 222600 + 1303200 +
+590100 + 135883 + 1151952 + 1125686 + 5614380 + 77614 + 828390 + 247200 +
+564960 + 252588 + 258570 + 440044 + 206640 + 272520 +
+500000 =44515841 (.30;

Bobggomgogmbo: 1700001 + 83300202 + 3075840 + 1974474 + 358244640 +
+55229400 + 50094000 + 2110680 + 16282800 + 8514000 + 21240000 +
+2791304 + 8750115 + 3182025 + 1024400 + 470910 + 540936 + 1779480 +
502656 + +5007915 + 2081310 + 707400 + 2628365 + 16618656 + 1515907 +
+8400000 + 6665000 + 3622848 + 425000 + 2572500 + 19536000 + 5520960 +
+158661 + 10303260 + 8993754 + 108810 + 705096 + 3695538 + 7475200 +
+340494 + 269399 + 369600 + 7190554 + 297000 + 5951411 + 3308280 +
+6353046 + 918000 + 482400 + 138810042 + 623900 + 27071550 + 2062152 +
+14984712 + +20080683 + 69648146 + 471580 + 360000 + 1405000 + 3214012 +
+261800 + 58200 + 142800 + 35200 + 70658 + 182875 = 1062513537 ¢). 39;
3oLGHYMBs: 28116396 + 325784844 + 476040103 + 1267560 + 106401780 +
+46472895 + 2344320 + 11444202 + 127083487 + 38313376 + 137065482 +
+371332 + 2718460 + 6590232 + 11391994 + 2990568 + 7272183 + 22453340 +
+6188801 + 14955840 + 441000 + 6449352 + 613377 + 1640990 + 2062690 +
+3400878 + 51528145 + 3080168 + 1994707 + 16665920 + 21666688 + 1667800 +
+17820614 + 3593392 + 9874080 + 798174 + 108864 + 45500 + 322800 + 58000 +
+700000 + 550000 + 104400 = 1510654734 (. 30;

69xM0g9MsGHMMo: 28418400 + 11644200 + 2893160 + 3684800 = 46640560 ¢). 30;

©vy333500: 2805000 (.30;
(39996¢3bogo: 8655868 ¢).30;
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5656000 2-0ls o86Mdgegds
3Mb63gobgMdboo: 1769201 + 21216888 + 3235470 + 2062151 + 13758624 +

+5967500 + 2201760 + 1412453 + 33594204 + 7833700 + 6021750 + 3018000 +
+13952170 + 43716200 + 1667400 + 314706 + 3116916 + 5575530 + 399630 +
+47500 + 373650 + 2976575 + +110374 + 285736 + 1449250 = 205177338 ¢. 30;

3o 335emdBoo: 9552708 + 2288160 + 8964639 + 22578741 + 40313520 +

+171562320 + 76525812 + 121653972 + 9729000 + 1609148 + 305405 + 233900 +
+682693 + 1729954 + 275968 + 2065050 + 15766600 = 485837590 ). 30.
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sbsoo 3.

BogdoGmm39wmls 3060gBob Loamgddo (erol gobdsgeemdsdo
©53H30000)w0 3300009008 MoMmEgbmds!

—

53565=4745(5)+4120(d)=8865 ¢);

03Fo0=3411(3)+1903(3)=5314 ¢&;

B ™d0=40311(c0)+15742(3)+60293(c0)+25115(3)=141461 ¢);

Mg s=1200(d)+1771(d)+600(6/3)+2604(d)+7605(d)+1507(0)=15287;
2960560=11000(6/3), ¢;

am®0=850(6/3)+1230(3)=2080 ¢);

©90MBwob gomm=1008((3)+110943(6/3)+461246(6/3)=473348 (3);
35%0060=1300((3)+1200((5)=2500 ¢&;

X e N o N e N

39@0=2000((3)+1400(3)+200(6/3)+5210(3)+3210(3)=12020 ¢;

—_
o

- Bgbenmbo=1474(6/3)+17000(cov)d)+164070(6/3)=182544 ¢;

- 0)3©0©o=1460(6/3) , O
. 03000 153356dm=7493(3)+10000()+2800(3)+11000(0)+5797(3)+2000(d)=

—
N =

=39090 ¢&;
13. 0d00obo LsEHzomMmm=1155(3)+4100(©)+3509(0)950(3)=9714 (&,
14. 09@030=1496(3)+694(0)=2190 (&,
15. 35%6900=689(6/3)+15221(6/3)=15910 ¢&);
16. 30L30=35044((390) &;
17. @ro@rm=29050()+7050(3)+8155(3)+22289(¢0)+15009(0)=81553 ¢3;
18. 9566999c00=7240(d)+2000(6/3)+2100(5)+5000(6/3)+1514(d)=17854 &;
19. mBOH9000=14510(6/3)=¢;
20. HMbs30=18522(6/3)+11000(c0)+22300(0)+54000(6/3)+404694(6/3)+18050(0)+
+25900(0)+36700(6/3)=591166 ¢&);
21. Lo9dBHMY0o=2200((3)+400(3)+302()d+665(6/3)=3567 ¢);
22. boBbyM9=23422(6/3)+1123(d)=24545 ¢&;
23. $yodo=1440(6/3) &;
24. gm»0=27428((3)+206(6/3)=2763 &;
25. 3b6o d05=5592()+15602(6/3)+4006(0)+19980(3)=45180 (3
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26. 30507965=57282(6/3)+416242(6/3)+1700(6/3)=475224 &;
27. 653960=2200(6/3) &;

boyem:  9gL3MmOE0+500MdMH030=1107925+1255143=2363068 ().

1 - Hogbggdols 3989y BMBboEgddo d0momgdos d9dm3ergdom 08 353Mmbol G030, Momo3
5060360 HormEgbmdols 330000 0gbs gosboryeo.

—

W e N o e W

e e T S SO ey
N OO U o W N = O

(c©) - sbBao;
()- d5gs60;
(6/3) - Bobggsmzoambo;

(3) - GobBHYMbs;
() - G3500719M5GHMM0;
(c0M0) - 3335605

(399) - 3939b33boco;
(@) - B 335¢dBoo.

Bsgdo®mmzgemls 306030l BsaMgddo {arol 996353wrMmd580
3OO0 GH3000g80L M5EYbmds

53565=63575(3) ¢);
533505=8388(0)+124769((3)+9580(6))=142737 (&;
B0 30=16642(;3) &

29M00560=4943(6/3) ¢);

2960560=4030(6/3) ;

3Mm©0=12977(3) &;

3500060=196064((3)=196064 ¢&;
390=3900(d)=3900 ¢;
BbGHOgEmb0=9376(0)+690183(6/3)=699559 ¢);

. ©20000=3593(3) &;

. 03000 153356dm=83906()+59748(6/3)+88391((3)+180720(3)=412765 (3,
. 03000 LOEZ0MMM=20446()+4678(0)=25124 (3,

. 30U30=462945(6/3)=462945 ¢&);

. om=2761()+332950((3)+11200(6)+12881(9=359792 ¢&;

. 0566999c00=23698(3) ¢);

. 0000=15364(d)+2000(6/3)=17364 ¢&);

. 0BOyg»0=4928 (3 &);
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5656000 3-0bs oaMdgagds

18. ®b530=16000()+626697(6/3)+15090(3)=657787 (3,
19. LOEObEIM=2707(d) ¢);
20. LYEHMY05=26009()+29316(d)+31450(6/3)+16676(3)+5797(3)=259339 &),
21. byxzbo=35044(;399) &;
22. »930=1700(6/3) ¢&);
23. BoOom™ yse0=17239(3) &;
24. 3m»0=47091(6/3)+41544((3)=88635 ¢);
25. 3mb0Foe5=302(d)+6354(0)=6656 ¢&);
26. §mongobo=37573(3) &;
27. 39230=60730(3) ¢;
28. do6)5=5592()+15602(6/3)=21194 (3,
29. bo0ogoe0=12075(d)+200(6/3)=12275 &)
30. bs8m00=3727(0)+600(6/3)=4327 .

byem: 03306 E0+50MdMH030=2474453+1255143=3729596 ().
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365600 4.

LoG3060mm 353mbols 8fo03mgdermmmdols 35bM©ol dgliadgm

3996039600 s 3gdbmermaom®Mmo M9HgM3900L gsdm3zergzolsls
§963mgdeo 96356M08900L s3Lsb3gE0 FBMOEgdo

5)  353mbol  IPsMHIMGOOHMdOL 9603369 ™dgd0  LEHIEGH0ZMNOO  IGZ0OMZOL
(33902905 MdOL MM (OIS 21).

':;3.)3' @ 36 50(8)(‘)
Pome n.b
48 50 52 54 56
Y, ong-wsd)
5,2 3120 3250 3380 3510 3640
5,3 3060 3188 3316 3443 3571
5,4 3004 3129 3254 3379 3505
5,5 2949 3072 3195 3318 3441
5,6 2897 3018 3138 3259 3380

0) 353mbols AHomTMGOMOMBILS S (39M0JE 256MBIHIOL FMMHOL oM 30YOMEGOOL
53Lsbg9w0 3bMHOo (BMOHINWs 25 s 27).

::fg.sgl (o} 38 50(8)m
=T 0,25 0,30 0,35 0,40 0,45
Plns
52 4341 4259 4181 4105 4032
53 4424 4341 4261 4184 4110
54 4508 4423 4341 4263 4187
55 4591 4505 4422 4342 4265
56 4675 4587 4503 4421 4342

d) @Ol Loyn®do  Bzgmwgd®©og  300mdgdT0 (L) ©d  0bGgbbor®o
3936mma09d0L  393myghgdolsls (t';,s) F5GHOIPOWOL 353980l GoEbgzomo
9600836903900 (MGIMs 34 s 35).
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5656000 4-0ls oMdgegds

630 o6 30/ 399 LO sy O
1 2 3 4
10 6,98 6,48
06 20 6,74 6,24
30 6,66 6,16
40 6,62 6,12
10 7,14 6,64
08 20 6,82 6,32
30 6,71 6,21
40 6,66 6,15
10 7,30 6,80
1,0 20 6,90 6,40
30 6,77 6,27
40 6,70 6,20
10 7,46 6,96
12 20 6,98 6,48
30 6,82 6,32
40 6,74 6,24

©) 35mbol  AGomIMGIMOMIOL  ©TMIOEIOMEGES  OIGLI-IGZ0MMZ0L
LoYMT0 353MbOL 53853900l bobyMmAE03MdLML (FMEOTmes 37 s 38).

) < g0 O 30-690
:@bm\ e 1,15 1,20 1,25 1,30
20 5161 5101 5042 4956
30 4437 4357 4279 4204
40 3887 3805 3726 3650
50 3458 3377 3300 3226
9) 353Mbol A[oMIMGOMOHMOOL M I0YIOMEGOS FoB9MGdOL FMIMIMBOL Lowgdbm
Lobhdo®mgBy
_ g O 30-BIO™
—
48 50 52 54 56
ﬁ)g, 30/bo
30 3798 3956 4114 4272 4430
32 3832 3992 4151 4311 4471
34 3862 4023 4185 4346 4506
36 3890 4052 4215 4377 4539
38 3916 4078 4242 4405 4568
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bsmo 5.

L5gomMZ39wMml ©30608BoL Fdsmdol »abodgzbgemgsbglio Bshgz9bgdergdo

{angdol dobggoom
506093690 famgdo
o, ls5dwgsemem
Ne | 3565090900
900900 |, Bemdoew | 2018 2019 2020 2021 2022 [dsRggbod.
A 259 3194

1 (33060d6mbas | T, g0 | TpoB7 | 29851105 |29251-10. | 33221-10- | 41982105 | U 7

2 lyss. 8306 T | 10004985 | 10860645 | 11063439 | 12130705 | 14772839 | 11766523

g |3000bbON. | mrg 57,34 56,53 57,43 57,69 58,08 57,59
©OGHZOOMIO P ¢

4 | 8000 @ob. 54,43 53,39 53,31 55,89 55,89 54,58
OGHZ0OMIO

5 |3°30D LB 100,8 102,1 95,9 93,0 71,1 92,58
LS. 39MBYb

6 | 08000300 259,69 270,25 264,39 273,86 283,85 2704
155095¢0.LOIME.
39906.39M0g.

7 21 2 2 21 222 214
396d.(Ggobo) > 08 08 8 0
393M6.0053 306 2

8 |2 b (omhey | rec? 259 278 277 277 278 274,0

o (00 bOgee 474 486 485 495 500 488,0
goLo 2 7

10 BPO006>000® = 0,83 0,75 0,75 0,79 0,80 0,78
23960096.3m9%3. =,

11 logdbeo boRd. | .mgdbo> | 3138 31,58 32,23 31,39 29,60 31,24

12 lgopmbd6ebs | = @agmsdy | 5,30 5,31 5,56 5,79 7,58 5.9

w PO

13 POBO-070. s 1,30 1,5 1,21 1,22 1,14 1,22
3098303096¢0

14 (2220000 1,30 1,42 1,19 1,18 1,44 1,30
06.309530(. ai
353M6.Lodmoe.

15 Bogob. 1bsd. |, o bo 39,15 41,44 39,98 4381 57,31 4430
39603059
353026.553)5¢m. )

16 Bogwb. 1 ogd | . 0 b 441 5,00 6,02 6,03 9,12 6,11
39603059

17 | @ogws _— 366 380 395 452 548 429

18 | @spgodogs | B2 221 232 202 208 225 218
Labobo Loy, | L
05 LoBO.3MO G-

9o Gog

19 sy 216 249 271 324 425 297
9m39@Q.898- | gs5060
ObYWO GT.
35906.60m©gb.

1 ®.30-0b

20 @sGo | 0,069 0,062 0,063 0,064 0,061 0,064

QOOYOYEYDS | e
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56560 6.

B5gdoMm39eml ©30603B0L gHNE0s6@IY06 dbgdbY
35350909 30¢MmdgEHMJO0LS s F5E9MGOglSs0GOOL
29L55bgM0dgdgo 3OO0

L53EGHH9E05-d5019dol ds6o

5) 05396909 30 MIgEHMGOIOLS S F9BHIMIOIELOLISMIOOL go5bgM0Tg0s FMIMSMdOL

5OL9dME0 3M533030L 30MMd9dT0

L

hﬂﬂ IENI0MLOGION
gmr

$93020 30350 gds 3060 308smoemgds
©6® ©6®
. 85%o0. | pdbgam. | BoL3@. | 4%- goBols . 85G0. | obga. | B0L3@. | o | wpbol
Ne ©OM O™ 880, | boy®,38 Ne ©OM O | 8o, | boy®,33
Lo Lo
1 1202 0-00 3-17 3-17 1 1205 0-50 3-24 2-34
2 2004 0-35 3-47 3-12 2 2103 1-30 4-43 3-13
3-
3 2006 1-25 5-06 3-41 3 3301 2-15 5-27 -
4 | 2202 2-40 6-47 4-07 4 | 2107 3-00 6-38 3-38
5 3002 4-45 7-19 2-34 5 3031 4-15 7-38 3-23
6 | 2208 5-50 9-41 3-51 6 2205 5-10 8-22 3-12
7 2212 7-40 10-48 | 3-08 § 7 3303 6-00 9-15 3-15 Q
8 1206 8-30 12-15 | 3-45 . 8 3311 10-00 13-35 | 3-35 ;
9 2240 10-20 13-45 | 3-25 9 3035 11-45 15-11 | 3-26
10 | 2244 12-10 15-05 | 2-55 10 | 3327 12-50 16-00 | 3-10
11 | 2250 16-15 19-40 | 3-25 11 | 3341 15-50 19-37 | 3-47
12 | 2254 18-55 22-38 | 3-43 12 | 3345 19-10 22-43 | 3-33
13 | 2258 21-15 23-58 | 2-43 13 | 2301 19-50 23-25 | 3-35
14 | 2260 22-00 1-17 3-17 14 | 3347 21-55 1-19 3-24
- - - - 47,05 | 1484 | 15| 1201 23-05 2-07 3-02
- - - - 50,0 | 1590
LIIRMOBOIML GOIBNSIFMN 1 56



56500 6-0b QoaMAgEgds

0) 9535M909w30eMIGBHEMIO0LS 5 BoBOMYOYLOsMGIOL oYM TGdS IMIMSMIOL

39500560 (3006099GH0MJOM0) 4M553030L 306HMBYOTO

J6N3IMLOGION
-gEz EEAL

99300 30dsM0Yengds 395@0 d0dseronmemads

OO OO

. B5H0. | obge. | BoL3E. | g goBols . B5H0. | obge. | BoLZE. | g0 goBols

Ne MM MM 8o, | boy®,39 Ne O™ MM 8o, | boy®,39
bod Lo
1 1202 0-00 2-50 3-17 1 1205 0-50 3-24 2-34
2 2004 0-35 3-46 3-12 2 2103 1-30 4-42 3-12
3 2006 1-25 5-00 3-41 3 3301 2-15 5-24 3-09
4 | 2202 2-40 6-17 4-07 4 | 2107 3-00 6-35 3-35
5 3002 4-45 7-59 2-34 5 3031 4-15 7-32 3-17
6 2208 5-50 8-49 3-51 6 2205 5-10 8-15 3-05
7 2212 7-38 10-48 | 3-08 9 7 3303 6-00 9-15 3-15

8 1206 8-30 12-00 | 3-45 g 8 3311 10-00 13-28 | 3-28 §
9 2240 10-20 13-09 | 3-25 9 3035 11-45 15-10 | 3-25 -

10 | 2244 12-10 15-03 | 2-55 10 | 3327 12-50 15-58 | 3-08
11 | 2250 16-15 19-39 | 3-25 11 | 3341 15-50 18-35 | 2-45
12 | 2254 18-55 22-11 | 3-43 12 | 3345 19-10 22-39 | 3-29
13 | 2258 21-15 23-58 | 2-43 13 | 2301 19-50 22-50 | 3-00
14 | 2260 22-00 1-17 3-17 14 | 3347 21-54 1-19 3-25
- - - - 44,57 | 1484 | 15| 1201 23-05 2-05 3-00

- - - - 47,78 | 1590
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56500 6-0b QoaMAgEgds

L583H905-8mmol dsbo

5) 05396909 30 MIgEHMGO0LS @S FoBHMYOIELOSMYOOL gosbas®0dG0s FMIMIMIOL
561930 gM593030L 30MM09ddo

ol

430¢0 3035600 9ds 396@0 d0dseronmmads

O™ O™

Ne oG, | aolgen. | dobg. | o%- Rl |\ oG, | aolgen. | dobg. | o%- 2joBols
Ne MM OO sdo, bog®,30 o O™ MM sdo, bog®,30

Lo Lo
1 2202 0-00 1-31 1-31 1 3301 0-35 2-12 1-37
2 2204 0-35 2-31 1-56 2 2101 0-55 2-43 1-48
3 2206 1-00 3-06 2-06 3 1201 1-40 3-21 1-41
4 2208 1-46 3-44 1-58 4 2105 2-52 4-16 1-24
5 2210 2-25 4-24 1-59 5 2107 3-10 5-02 1-52
6 2212 3-00 5-20 2-20 6 2109 3-45 5-36 1-51
7 2214 3-50 5-59 2-09 7 2111 4-25 6-36 2-11
8 2216 4-40 6-17 1-37 8 2113 5-51 7-42 1-51
9 2218 5-25 7-15 1-50 9 2115 6-20 8-12 1-52
10 | 2220 6-10 8-04 1-54 10 | 2117 8-21 9-55 1-34
11 | 2222 6-50 8-42 1-52 11 | 2119 8-45 10-51- | 2-06
12 | 2224 7-20 9-40 2-20 12 | 2121 9-56 11-20 1-24
13 | 2226 8-20 10-29 | 2-09 13 | 2323 10-30 12-28 1-58
14 | 2228 9-00 11-21 2-21 . 14 | 2325 11-21 13-12 1-51
15 | 2230 9-40 11-41 2-01 z 15 | 2327 11-45 13-55 | 2-10 .
16 | 2232 10-30 12-39 | 2-09 “ 16 | 2329 13-11 14-45 | 2-34 Z
17 | 1204 11-40 13-20 1-40 17 | 2331 13-30 15-31 2-01 @
18 | 3002 12-45 14-25 1-40 18 | 2333 14-21 15-58 1-37
19 | 2690 13-30 15-21 1-51 19 | 2335 14-45 16-46 | 2-01
20 | 2604 14-20 16-19 1-59 20 | 2337 15-25 17-24 1-59
21 | 3012 15-05 17-01 1-56 21 | 2339 16-28 18-13 1-45
22 | 3014 15-55 17-42 1-47 22 | 2341 17-07 18-50 1-43
23 | 3016 16-35 18-41 2-06 23 | 2343 17-50 19-47 1-57
24 | 3018 17-20 19-36 | 2-16 24 | 2345 18-45 20-36 1-51
25 | 2002 18-24 20-25 | 2-01 25 | 2347 19-26 21-09 1-43
26 | 2004 19-21 21-23 | 2-02 26 | 2349 19-45 21-51 2-06
27 | 2006 20-19 22-04 | 2-15 27 | 2351 20-30 22-35 | 2-05
28 | 2010 22-10 0-10 2-00 28 | 2353 21-51 23-24 1-33
29 | 1202 23-05 0-51 1-46 29 | 1203 22-05 23-55 1-50
- - - - 57,52 | 1972 | 30 | 2357 23-01 0-49 1-48

31| 2359 23-15 1-24 2-09
- - - - 57,87 | 2108
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56500 6-0b QoaMAgEgds

L583H905-8mmol dsbo
5) 05396909 30 MIgBHMGO0LS @S FoBHMYOIELOSMYOOL gosbasM0TG0s FMIMIMIOL
356005600 (3M9JEH0M900) 36M553030L 3060HMdGdT0

$930¢0 808s6r009mgds 3960 303560719 gds
Bo¢®. | pobge. | Bobgen. | | ol 3oy | polige. | Bobgen. | 77 | sl
NN & 6o 8% bogegd | N[ N 6o 6o I A
OO © 5do, boo © © 5do, boo
1 2202 0-00 1-27 1-27 1 3301 0-35 2-04 1-29
2 2204 0-35 2-20 1-45 2 2101 0-56 2-38 1-42
3 2206 0-56 3-10 2-14 3 1201 1-50 3-30 1-40
4 2208 1-46 3-29 1-43 4 2105 2-35 4-31 156
5 2210 2-25 3-49 1-24 5 2107 3-13 4-58 1-45
6 2212 3-01 4-58 1-57 6 2109 3-45 5-28 1-43
7 2214 3-50 5-51 2-01 7 2111 4-25 6-13 1-48
8 2216 4-40 6-00 1-29 8 2113 5-51 7-25 1-34
9 2218 5-25 7-07 1-42 9 2115 6-20 8-28 2-08
10 | 2220 6-10 8-00 1-50 10 | 2117 8-21 9-55 1-34
11 | 2222 6-35 8-15 1-40 11| 2119 8-27 10-29 2-02
12 | 2224 7-20 9-01 1-41 12 | 2121 9-56 11-36 1-40
13 | 2226 8-20 10-05 1-45 13 | 2323 10-30 12-28 1-58
14 | 2228 9-00 11-04 2-04 o 14 | 2325 11-21 12-45 1-24
15 | 2230 9-40 11-17 1-37 z 15 | 2327 11-45 13-34 1-49 o
16 | 2232 10-27 12-34 2-07 “ 16 | 2329 13-11 14-48 1-37 j
17 1204 10-47 13-11 2-24 17 2331 13-30 15-28 1-58 “
18 3002 12-45 14-29 1-44 18 2333 14-21 15-53 1-42
19 | 2690 13-16 15-16 2-00 19 | 2335 14-45 16-42 1-57
20 2604 14-20 16-14 1-54 20 2337 15-25 17-22 1-57
21 | 3012 15-05 16-58 1-53 21 | 2339 16-28 18-07 1-39
22 3014 15-55 17-27 1-32 22 2341 17-07 18-49 1-42
23 | 3016 16-35 18-38 2-03 23 | 2343 17-50 19-39 1-49
24 | 3018 17-00 19-19 2-19 24 | 2345 18-45 20-30 1-45
25 | 2002 18-24 19-55 1-31 25 | 2347 19-26 21-09 1-43
26 | 2004 19-21 21-18 1-57 26 | 2349 19-45 21-36 1-51
27 | 2006 20-19 22-26 2-07 27 | 2351 20-30 22-13 1-43
28 | 2010 22-10 0-10 2-00 28 | 2353 21-51 23-23 1-32
29 | 1202 23-05 0-49 1-44 29 | 1203 21-52 23-54 2-02
- - - - 53,57 1972 | 30 | 2357 23-01 0-47 1-46
31| 2359 23-15 1-221 2-06
- - - - 55,00 2108
LIIIMMBITML GIIBNIIMN 1 59
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56560 7.

B5goMm3z9eml H30609B5Bg GH3000b53509d0L 503095 LG 3obogBM
dndM53 99050099bemdsms 303900l dobg3z0m, 353Mmbols
356390 OHMd0L 5350egdols 8sB39b90agd0 @S K5O
03060803160 9539dGH056MmdoL 990500996900 3m33mbgbEHJgd0

mmbo  Lobob  B300mbozooll  sm30Lg05d0  Bmbsfoergmdsls  0©gdL
Lodomggarml 630603H0L Lo@3z0MHmm bogsambm 35030l 3bMs G030l 3spmbo
900056  B30006535030 4505D0©30L ool F90ga0 MsbsBIOOMBO:
obMeOmwo — 5,19%, 3ogmb-054obo — 1,37%, bsbggo®zopmbo — 36,72%,
3oLAMbs — 38,17%, Ggx®og9hsGmmo — 1,1%, ©nd3zsho - 0,14%,
39996@0%boo — 0,29%, 3mb3H9gobgmdboo — 5,78% s FsMEzswdboo —
11,24%. 630b0abol  3Mm©mdgool 89496530  (BH300mmdM63s)  Bgdmm
dmyzsbomo  Lo@gommm  35mbgdool oo  JgdgabsoMo  boflowrgds:
obOmwo — 3,88%, 3ogmb-05gobo — 1,27%, bsbgge®zopmbo — 30,25%,
3oLAMbs — 43,28%, G9gxncoxg9msGHmemo — 1,33%, ©md3dzseo - 0,07%,
399953 3%boo — 0,25%, 3mb3gobgmdboo — 5,84% s FsM335¢dboo -
13,83%;

L5390 ML ©30603B5BYg 358MmboL oGOgE0 oMdgbol dgdgocgds 43,24 30-
00, 25000393l 353mbol LoEg®sdolim FoMIMYGOOHMIOL AsbOmL 303
9Ongom, 9699 9,10%-000; ©IES-IGHZ0OM30L  LoamMgddo 353mbols
gmgzbol @mmol 0,65 Lom-om 99d3oMmgds bligbgdmer ool OBEOEOL 42
9O»MgYwom, 69 1,26%-0m; Jugerols dolIGHId0m LoGZ0MMM FoEsMdEOl
90dM5md0L Bordbm LoBJsMOL gobBM©sd 0,6 30/bLm-0m, 8g0dwgds AsdMOfg0ml
LOBGZ0MMM  353mboll  LyEgMsdolm  AFoMMGdMOHMIOL  gobes 20
&-30.69™m0 5699 0,6%-00. 353560900 VMmbolidogdgdol d9wgas® 353mbols
5OL9dMEo IFo®mdMmgdmOMds (3330 ¢.30.693™/©©Y-0599) MbEs 50BIOEMU
13,54%-00m;

930b6m3o3mo  9x839dBH0, OMIgoz d00Mgds  LoJoOmM3zgEml  ®30608BobY
LOEZ0MMM 353MbgdoL IFoMTIMGOMOHMOOL QoBM©Om bofiorrgds 99dgao
05658350mMO0m:  LAHIGHOINOO  IGHZ0OMZOL  AIDBOOm  FoYdMEO
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bid

930b6m303Mmo  gxgd@o  637961,6 @oG0O; 353mboL  39609w0 490960l
399306090000 dogdmwo 93mbmdos 998388,0 WM0; IEWI-IBHIZ0MOMZ0L
L5YM9dT0 3530bol ymazzbols ™ol 9306090000 Jowgdwo 93mbmdozm®o
99539JB0 665592,0 wsM0; LsGH30MHmM  F5@MJOdoL IMIMoMmdol LobdsMol
390009300 d0M9deo 93mbmdos 249597,0 ro®o. Ly X sdMGo 2551538, 6
WsMO.
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