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Abstract

The further growth of the national economy, the country's economic
development and realistic implementation of reforms will directly reflect in the
increase of traffic flow and freight turnover.

The economic interest of world’s leading countries on our country would
indicate that Georgia, as a transit country including its rail transport infrastructure
would to play strategic role not only for the country, but also for South Caucasus and
in some aspects to Central Asia and Middle East countries, in economic as well as in
the political sphere.

Georgia represents a "strategic corridor" between Asia and Europe. Due to the
geographical condition, a large share of transportation comes on transit cargoes, of
that major are oil and oil products.

By the transport infrastructure of Georgia up to 80% of oil and oil products
will be transported by rail transport, mostly by tank-cars. The tank-cars are designed
to transport liquid cargo, compressed gases and dust cargo. The main characteristic of
them is that the tank-cars have a metal boiler in that is placed the cargo. As for the
body of the carriage and running gears, it is the same as other types of freight cars.

The tank-cars are divided into two groups proceeding from cargo types that are
general and special purpose tank-cars. The general-purpose tank-cars would be for
light oil products (petrol, diesel fuel, aviation kerosene, etc.) and heavy oil products
(crude oil, mazout, oils, etc.). The special purpose tank-cars are used to transport high
viscosity fluids, foodstuffs, acids, compressed gases and some having other
characteristics freight tank-cars.

The demand for oil products and liquid chemical products put on the agenda
the providing of organizational issue of bulked cargo fire and ecological safety of rail
cargo transportation.

One of the reserves of increased shipping of cargoes is the rational application
of tank-cars fleet by improving their maintenance and speeding up the turnover of
carriages. In the solving of these tasks play a great role car’s facilities that should
ensure the quality of repair of carriages, prepare them to filling and reduce the time
required for these operations.

In the issues of uninterrupted operation of tank-cars and the increase in
overhaul life, significant importance is given to proper maintenance and operation of
the tank-cars and in the first hand the tank-car’s devices.

Dynamic fluctuations caused by climatic conditions, train traffic speeds,
carriages running gears, brakes, impact hook-up mechanism and rail’s failures have
been created to generate more pressure or vacuum in the tank-car boiler. The
accelerated closure of the loading valves after the emptying of tank-cars (at increased
freight turnover) due the rarefied air in the boiler is resulting in the breakdown of the
molded rubber gaskets of boilers and load valves, resulting in the oil leakage from
these mechanisms that in turn increases the worsening in fire and ecological
conditions. Would be created the threat for the lives and health of people, damage in
cargo and railway rolling stock. In order to prevent accidental situations and possible
violations during the transportation of dangerous cargoes, it is necessary to perform
normative-legislative and special technical requirements as consignor and consignee,
as well as railway personnel for trains traffic and marshalling on rail transport.

In spite of the modern accomplishments of saturated information provisioning,
improved maintenance and repair of carriages, there is still a way to exploit technical
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disadvantages of tank-cars tailoring mechanisms and protective-valves that threaten
train traffic, fire and ecological safety.

One of the most important issues for the development of the railway rolling
stock is the analysis of the faults of the carriages boilers in constructive as well as the
exploitation conditions and their perfection. For the implementation of this important
task, it is necessary to study the terms of exploitation of carriages.

There are two methods of study of exploitation of carriages and their units:
experimental and analytical. Both methods of research were used in the presented
work. Based on the information obtained from the research, conclusions were made
about the operation of the tank-cars protective and intake valves. It was established
that at of difference in existing in boiler air and environment temperature takes place
the accelerated conditioning of the tank-car boiler. In the case of accelerated
conditioning in the boiler, the intake valve fails to provide the required quantity in the
boiler, there will be more vacuum in the boiler that in turn negatively affects on the
functioning of the filling mechanism, resulting in leakage of oil products and the
deformation of tank-cars.

60% of cargo handled by Georgian Railway is oil and oil products belonging
to dangerous cargo category.

In the process of dangerous cargo transportation by tank-cars for ensuring of
trains safety traffic, fire and ecological hazards a great role is given to the technical
state of the tank-cars devices and their correct operation. A protective-intake valve is
one of the responsible unit of tank-car devices. The purpose of the protective-intake
valves is to provide pressure and vacuum under the technical conditions (norms) in the
tank-car boiler.

Determining the function of the protective-intake valves, identifying the
weakness of the valves, systematization, failure of the operation, the viability of the
report and the modernization of the protective-valve valves on the basis of analysis of
the received information is aimed at improving the movement of traffic, ecological
and fire safety.

Conditions of operation of cisterns supervision are analyzed and systematically
analyzed based on analysis of information obtained from observation of carbon
dioxide exploitation in the dissertation work. Analyzed and analyzed in the
exploitation of the air deflections of the protective-valve valves in the environment
and the different range of air temperatures present in the cistern boiler. Improvement
of the valve valves The conditions for modernization are applied through the use of
additional propellant springs in the valve. The calculation of the proposed spray spring
is performed. Testing of modernized supplement valves with appropriate conclusions
and recommendations are carried out on standby for the safety-valve valves for
carriage-wagons.



Jdobsombio

FGUOTOMIO it 14
1. @0@gO5GHOMOL B0TMBOGNFS .t 21
1.1. 9600560 LsGHMIBL3MOEHM LoLEBHIIOL IBOTBMEIGS ... 21
1.2. 3530b-30L¢9MHb7d0L 389690 MBOL gob30mMMGOOL OLEHMEMOS........eceeeee 26
1.3. 353™b-30L39MHb7d0L JoMOMIO gdb03)MH0 TobsLosMIPdIWGdO................ 27

1.4. 65300d3MMJBHJOOL GHEIBLEMEOEH0MGdOL 3OMEgLT0 FoESMYOJLMS
MBsROMbM IMIM5MOOL, bsbds®lsfobsomdgym s 93MEMa0em0

3DBMZOBJOIOL SOMMBGDO ... 38
1.5. 56500 50Mm30L 6530033693900 45LIHBOWO 358Mb-30LEGHIMbJdOL
050(393-09033900 BOMIJZGUIGO0 ...ttt 41

1.6. 65300d3MMEJBHJOOL FoIBIDBOWO Z52Mb-(30LEHIMBYOOL Lo3MbEHOME™
0593530 8MfYmdOw™MdgOOL MLOBODBM 9JudEs@ o300l MBOMBlgEymaols

A9J003MI0 BOOIMBGDO ...ttt 45
2. 890093900 Q05 33000 QOBUXRS .evviiiiiiiiiiiii 48
2.1. 353mb-30L39M69d0L I60TEMGdS O JEPIBOGOIIBFOS vcvvviviiiiiriicinines 48
2.2. 30L39MHb67d0L IMALbMOGES 9JUSWMIBIBOSTO ... 58
2.2.1. 30L39MH69dOL QoFMY3H-A5TMO0JPO BOIQYMEIO .. 67
2.2.2. 30L39MHb9d0L 3 F53930LSL MBIRMMBMIOOL BHgdbozol Falgdo s

09000 QOO(33D vervrrimiimiiieiiite ittt sttt a e 84
2.3. 353Mb-30LGHGOBIOOL SOTIBMEIS....evviiriiiiiiriiiiii e 90
2.4. 353mb-30L39MbgdOL sHT>EH MOl Foggbgdeo dmmbmgbgdo......... 105
2.5. 353mb3d9690crmdsd0 godmygbgd o sdEe3-89993900 LoMdzgargdo .... 110
2.6. 30LGHIOBIOOL JZOBOU FOSBAIMOTGDS....c.vceveirireiirireieirieceeeee e 116
2.7. ©59(393-09383900 L6390 900l 359MH0L 25TEMMBIM0IBMOOL 5650000120
2.8. ©059(393-09983900 LoMd39egdolL BMmALobmMYds 9JudEs@S(305d0 ........... 121
2.9. ©508353-99983900 L6939 9d0l BMBIEF0MbOMIOOL 3300935 .. 123
2.10. ©53050MGIOL QoBPINOTIDS ...ttt 130
2.10.1. 30@0b®)0 DoddIOOL gosbRIM0TIDS .....covvviiiiiiiiiiiiicie 130
2.11. 99883900 L6939l FMEIOBODIGFOS .evvviiiiriiiiiiiice, 135
2.11.1. 89383900 LoMd39ol dmEaMBoBE0s (30639000 GBHI30) ..cvvvrivnnene 135
2.12. 89993900 Lotrgaerols ImYHboBo305 (AgMEIY GBHO30). i 138
3. OU33DI00.c..eiiiiii Error! Bookmark not defined.
3990996900 OBGOIBTIOIS ..t 147

10



3bOowo

3bOowo
3bOowo
3bOowo

3bOowo
3bOowo

3bOowo
3bOowo
3bOowo
3bOowo
3bOowo
3bOowo
3bOowo
3bOowo
3bOowo
3bOowo
3bOowo
3bOowo
3bOowo
3bOowo
3bOowo
3bMowo

3bOowo
3bOowo

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.

23.
24.

3b®ogdol bmlibs

096%obols Qo Lbgo Lobols 00O 39MoL
B5300Md3MM©)JEH9gool PRGN (RN eToTeeTe) mobEg®dosbo
3oLEIOBYOOL 396030 FoBIBOSMIOEIGDO.......ceveeinee
0bBH0 65300MB3OMOIEHJIOL Q9B DBOO FOLEBHIMBYdOL
39960360 Bsboll0SMIGIMIGIO......cvcviiiiiiriiiiie
1533900  36MHMEYIHIOOL  gosbsboo  30LEBIMbgdOL
399603160 Boboll0SMIGIMIGIO......cvviiiiiiiiiii
051539900 PRGN (RY ofoleele) 3oLEIMBYdOL 399603960
3obOLI0SMIGIIGDO. ...t
3OLEIOBYOOL SMToGHMBOL TobOLOSMGIWIGDO.....veiiiiiiiiine
3OLEIOBOL J35030 BogmMB3MM©MIGHIdOL BM3EIMdS
Lombol LOTSMEIOL FOBYOZOD......cevviiiiiciice,
Lo6J39w0ol Ggdbo3mO BobolOSMIOIMGO......cveevveiiciiinee

LoGJ39wol 39gdb03mO BobobOSMIIWGIO......c.ervviiiirciiiinee
LoGJ39wol 39gdb03mO BobobOSMIIWGIO......c.ervviiiirciiiinee

LoGJ39wol Fgdbozemo dobslosmgdegdo...
Lo6J39w0ol Ggdb03 MO BobobOSMIOMGIO......ccvivrciiiiiirine,
Lo6J3900ol Ggdbo3mO BobobOSMIOIMGO......cveevveiiiinie
Lo6J39wol 3gdb03mO BobobOSMIIWGIO......c.cvviieiiciiinnee
Lo6J39w0ol 3gdb03mO BobOLOSMGIMWGIO......cevvviiriiiiinnee
Lo6J39w0ol 3gdb03mO BoboLOSMGIMWGIO......ceevviiiiiriinnne
LoEgmby®mo LoMdzeol GHgdbozm®o dobslosmgdwgdo.........
00560 Mmb3560L FHgdbozmemo dsbslosmgdargdo.........
9mfymdoEmdol 39gdbo3mo dmboszgagd0.. .o
Lo6J39wol Ggdbo3zmo FobolosMIOMGOO.....cvevririiririire,
Lo6J39w0ol Ggdbo3 MO BobolOSMIOMGO......cvcevvieiiciiinee
LoGJ39wol Fgdbo3mo BobobosMIOMGIO.......ucvvceiiceirnee
©50(353-09933900 LoMJ3egdol odmbsggero bGgbool
3996031600 FMBIFITGOO0.....eiiiiiiiiiiiiiic e
B53d5M0L (39603 MMH0 FobOBOSMYPONGOO.....evevriiririririeiine,
0,12-0,15 835> ©BH30M™MZ3000 2556256008900 DoddsMS
3996031600 Fobol0SOIGIWIGDO.......veiiiiiiiiiciee e

29

35

36

37
41

53
61
63
64

64
65

65

66
66
67
110
111
102
113
114
115

122
134

139

11



bob.
bob.
Bsb.
bob.
Bsb.
bob.

Bsb.
bsb.
bob.
Bsb.
bob.
bob.
Bsb.

Bob.

Bob.
Bob.

bob.
Bsb.
bob.
bob.
Bsb.
bob.
bob.
Bsb.
bob.
Bsb.
Bsb.
bob.

16.
17.
18.
19.
20.
21.
22.

23.

24.
25.

26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.

BobsBgdol blsbs

15353Mbm GgMHBIMOOL LEAOLIFBHTIOS ..o

15392MbM  ©Y35MBHSTIBGHOL 5RO LOEEMBLIMMEHM

BOBGBGOOT0. ..
3ORMB-GOUEGODS. ...t
mobgmHdosbo 35gmb30LEGHIMbS FoLLlZwgwo dodboo..................

©05 53900l 55300Md3MMEYIEBHJOOL 25l bBoO M350gMd0sbo

L30MHEGHOL 25LDBOO MMbPYHT060 FOLEIOBS.....cveie,

39520b-30LGgMbOL J350d0 b53Md3MHMJBHYO0L BmEwE™mdOL

3oLdBMA0 139305 NOO FIBHONIWO FMI0..oviviniiiiirciiiercieenaes

353Mb30LEHYM6gd0L  3MBLEHM™MI30IO BJGIGOO0.....cvvviiriiiiiie
3996M93H-259MM0YJ0 BIQOYLIOO0. ...

GBI vttt
65300Md©59FIMO0 B529gdMBOL Bggas.....cvvviiiiiiiiiiiiiiii

LORWMEI30M IBIQPINOL JGTS.....vvivieiiiiiiiiiiciii e

900000900 096D0bosbo s JodozsBHgd0sbo (30LEHIMbYdOL

05808539000 BAIMGIOL gobesggdols Bggds......ccvvveveenee.

3934999000650 RIMOL BGO0....eviiiiiiiiiiiiciiiccc
MODNJWOL BOBMBO.......oiviiiiiiiiiiii

3oLEIOBYdOL F9dsbobgdmemo LoMgsbo sbssMoL Lidgds.

3OLAIOBOL 5353900l BHIJBMEOMAONMO O935....ceeiiiiiiiiie
3oLEIMBYdOL MBogzgxMLomOo BsAMLILBAgWO dgdsbobdo..............

b0l BLobmEosgo M0RIIOO BOJGBHOD...ciiieiiiiiniieiiicie

50960370 G030l Lsdboggbwmosbo 330l Rsdmbslibdgwo

09FOBOD0.....ceeeiiiiiiiiiic e

93603990 Go3ol LsdboxgbmE®osbo o330l Bsdmlalbdgwo

09JOBOBD0. ...t
o Go3ol Bodmbolbdgaro 39dob0Dao.......ccvviiiiiiii

Mo Godol Lsdboggbw®mosbo 330l Rsdmbslibdgwo

09JOBOBDO.....c.iiiiiiiic e

59333900 BOOIJZYQ0...eiiiiiiiiiiiicicc
09903900 LBOOIJZIUI0...c.eeiiiiiiiicieiice e

050(393-09093900 BOMJZG00......c.eimiiiiiiiciiieiice e
3930b6-30LEYM69d0L JoM0MIEO 5MTSGMMHOL JEslOGOISGOS.........

BOEIGMBNOO BOOIFFIUO0....eiiiiiiiiciiicic e
OMODI0B0 MBIOBO......viiiiiiiii
Bobolibdgan-659mbolbdgero FmMYMmBOIMBDS......cveviiiciicieicce
©05 G030l L6390 (3530 FJIIMIBOD.....ovviiiii

593930 BOOIJZYN0....cmiiiiiiiiiiiiciiiicc e
Q0503930 BOOIJZIMN0....cuiiiiiiiiiiciiiceic e

©59(353-09993900 BoMd3ol 259mbs3ge0 BEGHIBWO.. ...
73 3H030L (30BAIOBOL JIOVO0.....cviviiiiiiiiii

23

24
49
50

50
50
51
51

54
55

69
70
72

73

75
75
79
81
82
91
92

98



bsb.
bsb.
Bsb.
bob.

bob.
bsb.
bob.
bsb.
bsb.

38.
39.
40.
41.

42.
43.
44.
45.
46.

390993900 LoJawol 3MbJEomboMgdol sbseoBo......c.ccvcer
399093900 LOMIZGEIOL BOTOIEIS......cviviiiiiiiiiiiiicee s
059(353-09993900 BOMJZGU00.....c.cimiiiiiiiiiiiciiie s
0,12 5®0. 3532939 996356008930 ©sd5EHJOOMO DoddsMOL

00039OMZYEO0 FOPOu vttt
09BAOBIOMOIO DOITVIOIS....eeviiiiiiiiiciiceeee e
990U GOIE0 BOIJZGUO0 ...t
098doLYIOM0 DoFBIMS QITPMIODM.....eiiiiiiiiiiiciceeee
dmgMboHB0oMmgdMwo ©I393-09393900 BOMJ3GE00.....cuiiiiiiiiee
dm9gMbobomgdmewo 039093900 LoGdawol dmgdggdols
365803900 25090mb ©s J350do Ubgoslbgs  #H9a3gcMsdwcgdol
d9LodEm SOLYIMOOL EOMU......viviviiiiiiiciiie

136
138
140
141
141

143

13



d9L535¢0o

bbgoolbgs  250m33w93900L  Lomdzgawdg  osagbowos,  GM™J
Logo®mggerml  dgbfggl  bsGo  FgobOmlb  GHz06Mmol s  FBIZOMs

©O0©O  653500L 259390l BbJg0s. 90 90m3960L  goslafiyz9@o©
SMEBOWYOIWOo  306MHMds 9GOl J399gobol  aosBbgl  sbsdgdmag
dmmbmgbgdols  Fglodsdobo  gobgzoms®mgdwo  ghHmosbo  LoEGHMIBLEIMEOEM
Lob@gds.

UGG  ©)Mgxbol*  dJmbg  Bggbo  Jggyboor  Almxywoml
§5993560  43946900L  93MmbMT03MMO  S0BEHIMILGdS  Fommomgdls  dolby,
Omd  LOJoOMZIWML  gOHMOSD  Lo@®mBL3MOGHM  LolGgdsl  Msz0Lo
Lo53GMAMdOWM,  LoM3060aBM,  LBoldsghm, Lsbegzsm s  Ubgs  Lobol
GObL3MOGHOm  LEGHMGHIRO0MNWo  OMEol  FgueOmergds  dguydeos 96
dbmem©  439960LsmM30L, M99  FN0sbsE  LdbGMgm  39335L00LIMZOU,
OMAMOE 93063036, 51939 3MoBH03MO LRgM™MTos.

J399460L  93mbmBozMGmo  LBodwogHy OO SMOL  TMIOIOIWO
9600560  BsBMBL3MOGHM  LBoLEGIIOL  godsOme  3domdsBY.  JMHM0sbO
LoGMobl3mOGH™  LobEgds,  MMIgwoi  59MHM0sBIOL  LosgEHMIMdOM,
L0359, LoBezom, LoMzoboa®dm s ULbgs ULobol  G®mbLEMOAEL, ©o©
Ol 0595938 Loboewbm  dgum@bgmdol  89damd  gob30056M9dsLs o
939460L $obsdg dogmdo LM E0s)H-9300bm30 3OO0 59m396900L
09635390000 25050Y39()5d0.

96000560  BoGMobl3dmOHGHm  LobEgdol gMm-9gOmo 5993560 MO
Lodom3gembiomgol, ®mdgwog FoMmdmoygbl 930m3s-5Bools 899590100939
Lo@G®BBoBHM  ©IMIRBL  MOL  LEMIobogbm  FHOBLIMOGHO,  GMmIwol
2bJ30MmboMmgd0ol  dJoMOMOEO  HTMEIBLS  OHMMWIEO @S boMolbosbo,
353oM9dgerms  3dMOMdOL, 93MMYoMMO s LobsbdOHm  MLsgMmMbmgdol
dmmbmgzbgdoll o330  FgobGemml  dyBogMms  2ooygzsbol o

A30000900L 250sHB030L Lobgwdfoxzm ©oz35wgdqdo.

14



LodsBOHM 93mbMIozol 30MMdYdT0, Ls3MMNMIOOL 306MHMdYOOL Tg33¢sa
OO Dgueogdo Q59Ygbo LOEGHOIBLIMO G M J39LobLGH9d900L
©53MY30009090  gbd0mboGmgdol  Lsgombo.  dsBIODY  SYoOob
99650B1b7d0LsmM30L  Lo@®obL3MOEHM 31335609885  35M0bsEIMEs©  Mbo
99(335¢omb 9mdbdsMgdobomzols 390535H99wo Lo@®IBL3MOGH™
ddbob®ooL  BEMGJR09,  95350ml  domo  boGolbo @y  F959306MH ML
3905H03900L M300Q0MGOMWGDS. 306379696300l 3060 Md90d0
MBOHWB39gml 39sD0300m0 3MM39LYd0L dmdboemds s LHOdgEMMdS.

3oBoMgdgerms  ImdMH5MdOL  MLOIGOMLMGIOL  5ToEgdoLy QS
Lodzobogbm 239005H0q3900L 39999396bgdgeo BOM6390gmgol
bogombgddo  360dzbgemzsbo  Hmwo  MFoGsgl  3sambgdol  BHgdbozmEo
©OIMZ5¢0gMHgd0ol s 8080bscg  F9gdbozMMo  dmALEbYOgMdOL  LolEgdol
LEOYYMGL  Fo0  JoIHB039doLIMZ0L  IMIBIEIBOL  Logombdo.  5d
L530bgdolL  FoMToBHJO0m  A5IFMS  ITMIOEIOEO  SMOL  LogsyMbm
399OBgMdOL  godsmmvyen dmPomdsBg. Logoambm dgmE@bgmdoL LEMWMIGMOS
dmo393L  Logogmbm  ©93MgdL, 353Mbgdol  H9dbozm®o dmALIbMEMgMdOL
©OLOGHZ0MM5© IMIBsGdIOL  3bJBHJBL, 3oMb-30LEIMBYOOL  Rslislbbdgwrs
dmdbogdol gobymxzogdqgdl s bbgs ©@odbdsmg 3gmMbgmdgdl, GMIgerms
56036990 bogoambm 356300 39960316500 3905OMME0
9daM3s6mgmdol BEOHWB3zgmymas.

LogoOmzgerml G30bogbom (garofodo gosobogds 12 dogromb
GMbsby dgBHo 65300Md3OHM©IEHgd0. LsTMsE™mE, YM3gwEEomcs B3zgbo
9309460L  B9O0GHMM0sBg  IMIMSMdTo  0dymeyqds 500 ghmgmebg  dg@o
©H30600mwo  55300Md3OMOYJBHIO0L  25oLsboo  B3gaosw Mo  Fogmb-
3oLEIMBs. 49IBoMWo  BH300mgdoL 60%-000g Tgoagbl BogmMdL s
65300M33MmM©MIBHIOL, OHMIWgdo3 009393690056  Lsdodo  BHZ0MMYdOL
39493MM0L.

053080 939G IEAMIMGMO0m (50600, Mbg3z50, TYsMo
60300096M90900) B0B03M-JodomMo  JobolosmMYIGOOL  gom3zswolobgdom

15



b5d0do 330000930 GHEMBLIMOEH0MYOOL MLsROMLMYdOL 30MHMBJIOD 0YmRs
3bMs Jaslo.

3M50WBBHO  BgmmMO3OMEMIBHJOO  003WGds  SOIOLPIWPIIWGISQ
Lombggds s 3eslloGo3s300L dobgzom obobo 8093793693056 Lsdodo
G30000900L  dqlodg  JeolL.  SOZOPSSIWGDI®  BZOMMIOL  SHILOIMIOM
GJI3IOGIONWO 5BINFGOs > HJIZINGIONLO QYROWO.

Lsdodo  BH30MHMGdOL  BHOMIBLIMOGHOMGIOL  3OMMEgldo  Fgodergds
LoggOnbg  099dabol  5sF0sbms  Logmebwgl  ©s X 9bIOG MO,
©3H05bgl  Aoolaboo  H30Ommgdo s LEM3ZoboaBm  FMdGms30
0905003960Mds,  ©0MM39L  93MMYoMMo s bHsbdsMLHobsowdwgam
MBoROMbMYdoL  dmmbmzbgdo. Lsdodo  GH30MHmMGdOL  BHMIBL3MMEGH0MGOOL
©@OML 535000 Bo@wo30900L,  JgLodErm  EIMM3939O0L 053000
SLOEOEIGOMOQ 9930 GOI0S  IRJBOO  BMEOTsE0E0-l5356MmbIgderm
@ 139305 MM0 39db03mEo dmmbM3zbgdol Tgieregds.

353Mb-30L3H9Mbgd0m  Lsdodo  BH30MMGOOL  2oIBOZ0L  3OMEgLTdo
353HoM90gems  MBROMbM  IMIMHMdOL,  LobobdOHm s 93mEmyo©Ho
b5d0dMMYdOL o330l 30MMdJIOL Y DBOHMB3gygmgzol  Lsddgdo oo
Omwo 9603Fgds 39gMb-30LEHIMbJIOL  sMToEHIOOL  3Hdbo3 e oM
9 M356MHgMd5d0 M HBMHMb39wwymasl s o0 LHmE 9dudemsdoEosl.

353Mb6-30L39Mbgd0L JoMOMOE M5B MMl FoMTmoqbab:

5) 6039MLsEMEMO BsAMLILBAGEO F9J5b0Bdo;

0) BsoblbIgr-Roladd™mdo bgo;

3) 59(353-099939%0 Lotdzgero.

©59(353-09903900  LoMJ399d0L  sb0dBMEgdss Y BOHMB3gWyML
353Mb6-30L3H9MbgdoL 35080 3H9dbolzMMo 306MHMOJd0m  Yom35¢olobgd Mo
693> @o 3o390990.

39X9090M0  Bobgm®mdszom YHBOHb39wymEBol, FomAXMdJLYdIEO
&9J603196M0  dmALob@Mgdol s 39mbgdol  MgAMbEHOL  MsbsdgMmgy

90093990 6930l  Bobgoz5,  9JudMSBSE30sdo  0bgg  5g3L

16



500 353Mb-30LEIMBIOOL  BsTMLILLIgero  F9Job0BTGdOL s  T(393-
09993900  LEMJ39egdol  olgm  BHgdbo3MO  A9MTIMMIMDIYOL,  MHMITGdO;
15d0IOMYGOSL  MJdbosh  FoBHoMgdgEms  AMAMOMBOL,  LobobdOHm o
9300 Mo0M® MLSFOOLMIGISL.

LoM30603BMm  FmIMs30  FFPIBEXMBOL  gob30m5Mgd0L  ghHm-9OHm
36003690356 Lo3obl  [oMTmogbl  35mbBgdol 335609008  HmymE3
3mbLEGOWMJgom,  sggg  9Ju3EMEGHOEool  306MHMdgddo  HomBmddbowro
Bo3armgs690900L  sbserobo @y  Tomo  LEMgmggs. 53 3603369em3z560
50m3obols  49Bbm®mE0ggdolomzol 3o LoFoMms  353mbgdols  33956d900L
993 M5GHSE00L 30MHMOYdOL Fglfogurs.

533063909035 963965, OHMI  Bs300MO3OMEMJBHJOOL  FoLsBo©
3oLE9MH9dbY 2oBOOWO dmmbm3z69d0LsL, L3 bgdos
65300Mm33OM©MIHId0olL  oms  gogbgwgdom, e8G9 Eb-godmMomdwo
LoEYMMOEID  353mbgdol  AodMEbS @S BoBHoMadgedo  BsGMZo
&996mmaommo 3OHMEaL0m Fom35¢olHobgdmwo 306MHMdGBOOL IMPNIJZOM
(Bsbod®Mdo  bmgol  obmM3s  3MMEgLom  om35¢olHobgdmer MDY
5Q69) s 30dsGMMo 3063700l (33¢0WgdOm (oMgdml 3Hgd3gGedweol
93300000 ©5(3995) BMA0gMH Fgdmbzgzsd0 ©9d393-093d3900 LoMdzgero 396
MBOWB39YMRL  @OMMEO©  BsFOOM  Mom©gbmdol  359M0lL  J9d3905L
5GHIMLRIOHMEIL (30LGHIMbOL J35080, Mol g3 J390d0 Focdmoddbgds
35379990,  OHMIgedsg  890dwgds  aodmofjzoml  30LGHYMbol  J3500L
©IBMOT>3058 s F9oddbol  LEFoIOMGdS  T9BHIMYPOIMS  MLIFOPHM
dmdOsmdoL 3Mmbom.

39M90ml s 30LGIOBOL 39000  HOLGIMWO  (BH9a39MaE MOl
bbgomdom  2sdmfggmwo  J3s0do  sOLYdMEo  BsgmMdOHM©YJBHJOol o
3596M0L  ©oBJoMgdMo  3mbOE0Mgd0m  ASTIM{ g0 3931MT0 IS
0dols, MH@A Jdbol 3oLEBHIMBOL J3530L IRMEOTs300L LEAoIOMYOSL 0393l
Bodmlisllbdgaro d99o60%baob Qo Bobo@Z30Mm-LodM™A0 bmaols
0905030000Mgd9wo  ®gHbobol  Logdgdol  AHYMOMOEIL  godmbgarsl, Mol

17



990925053 bgds 6530033M MY BHgd0L 395963 50bodbem
399603900056, Go3g mogol TbMogz BMEOL  bobdoMULsfobsswdogam s

930 MY0MOH0 300MOJOOL 4omscgligdsls.

©59(353-099039%0  LEMI39cgdol  BMB6Jz0mboMgdol  Fgufogers,
Lotd39wgdol LoLEo 5QA09d0L 53969, LobEgdo@obogos,
399935OMMBSMS  33€935, 39 BIMBM06MIOL  sbgo®0odo s doMgdIEo
06335300l 565¢0BoL  Loxg,MdzgwBg  ©T(393-09903900  LoGJ39w9d0L
dmgMHboBoE0s-LGMEYMEs oBoMgdgms dMdMmSMOOL, 93MWMPOIMHO S
LobsbIOM mLBogOHMbMgdOL 5050 9gd0l dobbom §o0Imoa9bL
LoOLYIOEIEOM BITOMAOL 5JE¥YoEMAL.

obgmES300L dobsboo 5M50bEGH0 65300Md36MHM™©YEH9o0L
(096%0b0, ©OBgwol  Lofzogo s bbg)  @oBH30MHmM3o-o3ol o
AGOBL3MOGHMGOOL  3Om3gbdo,  353mb-3oLGHIMBIdOL  ILOGHZOOMO©
dmdbogdol MMl godMgb-a50mOmde  LoEm9ddo  (30LEHYMbYdOL
505G M0L 3996039600 9aMTdMGMdOL 3300935, ©933060390900L F9YRS®
d00ado  8mbsi39dgdol  Lyxdzgbg  smdmbBgbor  MHglogzmMdIMS
LoLEYIoEGHO0DOE0S; 353Mb-30L39MbgdOL 535G OOl 5OLHmM0
BMbJdzombo®mgdoo  Gglodgrm  sdmfizgo  La®zobogbm  dmdMmsz30
090500396030l AHgmdMH0Esb  godmbgerol, Lobsbddm ©s 93MmEMA0MOHO
MBoROMbMYOOL  odxmdglgdol  Logombgdols  dglfoges s  89ddz9d0
Lo6d39egdool  BOMWYMaoL  30MMIGOOL  ©FMTs390s;  Lozoboybm
GOBL3MOGH0m  Lsdodo 33000900l HMBLEMOGHOMGOOL  3OMmEgldo
535000 LoEoEogdol  [o®dmddbol  ®oLggdolL,  Lobsbddm o
93MMoMM0  MLBsROMbMadol  ©®boll 9993060905  gosH0390d0
dmbsfoeng m6560B5309000 3M0MM0boMgdmwo dmdsmdom;
353oM90germs  3dMomdoL, LobsbdOH™m o 93MEMAO0MOHO  MBsBOMbMYdOL
306000930l 89999953905  9M0dbGH0  6530Md3OMPYIEJOoL  goslaBoo
393Mb6-30L3H9Mbgdol  F9ddzq900  LyMJ39egdol  FMYMHBOBIFOS-LOEYMRS
Lo6MJ390go0L 359600l 459BHMY6M0BMBOL JoBM©Om, Fomo Ls0TgEMMdOL

18



5050¢gd0ol  dobbom, ULsdodo  BH30MmMGOoL  LoM3oboaBM  BHEMBLEIMOEM
3905H03900L  3MMm3gLdo  LsgMHMITMGOOLM  BM®TsE0E-b5356MmbIgderm
593H900L dmmbmgboms omzseolfjobgdoom.
399Mbgdol s dolo  3356d900L  9JudesdeEool  dglfogwrol  mGo
d900Mm©o 5OBYOMBL: 9du3gM0dg6GMo s bsEoBMEOo. 9Ju3gM0dgbEwo
3900M0 Bdbgdos 99339 SOBYOIMO 353MmbJOOL do® A5TM3IDY
W5dMMGHMO0I 30OM390T0, bmgrm 5b5¢0BMMHO IgnmEol godmygbgdom
d9Lodegdgos 96 FoBGHM  9MLYdIMo  35ambol  ©0bsdozmEo
356599GHM9d0Ls s FobslosMYOEGOOL 58Mm33e935, 9M5JE© ORIRTIMIGOOL
30m3gbdo dymao 358mbgdol s dobo 3356d900L M3EH0Tow Mo ©obsdozol
©5QRI65G-
3b5E0BMOO  gnmEo  JoMOMOEOS  39gmboll 9L Ys@ 300l
330930LsL, bemerm bbgs dgom©gdo  Fo6dmoqbl  sbsgrobmdmo  33ag30l
390929006 ©5FoILEHMMGdJE 1T gdgdL.  [oMmImygboeo  LsdMdomls
d9LOMWIBOL OML Fodmygbgdmwo ogm 33930l MO39 I9JNMO.
LoOLYIOESEG0M Bsdemado Bo3MYse08900s 999920
d93b0gM Mo Losbarggdo:
359b-30LGHYMbgdOL 99b3MsGSEo0L 306d903d0
5330639000 300900 0bgzm®dszools 365¢0Bols
Log3mdzgedg  Jglfogeomo s  LOLEBHYIGHODOMYIMWOS
3oLEIMBYIOL 5MTsBH ML FMbd30MmboMmIdOL 30OMdYdO;
F9LOMGOME0s  OBMOSGHMOOM  300MOJdJ0  Zogmb-
3OLAIMBYdOL  99(393-09033900  LaMJ3wgdol  ASTMBOGLY
LEGHIOODY LEOII3egdOL 3596 BIMIBM0SBMBOL SbYsM0T0;
3obboro Qo 39965¢0BgOME0s 994L3msEs300l
3060Hmd9d3d0 ©59(353-89993900 Lotd39wgdol
35969259@5Mb5M06MdOL  9BAM0To  2oMgdmb s 3oLEGHIMbOL
d390d0  96LYdIMWo  359MHoL  GH9a39M0GM9doL  bbgossbbgs
d9LSd M O335BMbOL SOLGOMBS;

19



J9LEOMEGOME0s 398Mb-30LBHYMbJdT0  25dMYy9gbgdeo SI(393-
09993990  LoMd39wgdol  DoddoGdol  sbaomodo oo
53630606 700L  LH0TgEMMOOL IEYgbol Jobbom;
5093539090y 99383900  LoMd39gdol LOMEYm3o-
dmombobszool  3oMHmdgdo  LoMdzgwdo 595390000
98doLgdMOHO BTBSOOL 49dmygbgdol aBom;
d9LEIME9gOIC0S 390000535H90v0 5935390000
098d0L9dOH0 sbysMI0T0;
353Mb-30L¢39MbgdOL 50(353-399939%0 LoMd39egdols
2990mbo309w  bEHIBDY  BoBHIMGOME0s  BMmEIMboboMgdMwo
09993990  LoMd39gdol  498m3gdo  Tgbodsdolo  sL3369d0L
0909999539000.
©obYO G300l 3M9dBH03ME  VOMYOMEgdsl  HoMmBmogbl ol, Mmd
392b-30L3HYMBJOOL 9L MSEIEOOL 306MHMBGOT0 ©H330M3909008 TJIYSL
933900 063mE5300L  9bseoDBY  IYMHbMdOm  Zogmbols  J3500L
©59(393-099939%0  LoGJ3wgdol  13Mbd0mbo®mgdol  LoliEgds@oBszool s
d9LOMWdMEo  o9bgeM00gdgd0l  Logwdzgbg  999mmo35Hgdo
09993900  LoMd3egdol LEOWEIYMGBS-dMEIOBODOE0sS 2099 xMOJLYOOL
35356M90gems  8mdGMsMdoL, BobsbdOH™m s 93MEMA0MOHO  MBsBOMbMYdOL
3060Mmd90L  (30L3HJbol 35080 Tgboderm EOLLAZ90 bm®AsDg dgBo [bg3900L
b 35379mdob  o@dmgdbolisll  2o69dmb s 30LEGHYMbol 35080
AH9939M5GHMMgd0L  goblibzog90q00L  3sdm  (55300MB3MMEJBHJOOL OGS
OO0l 359mygbgdom, 354mbgdoL  godmgiEb-45dmGmmdro oYM
A996mmaommo  3OmELOL  IMM393000 353Mmbgdol  4edMEBs, Zogmbyddo
gbgo  65300Mm33OM©MIBHJO0L  BsBHZ00OmM3d @ Fo@IM9dgwdo  Bsmm3d)
3oLEIOBYdOL 39080  9OLYOMEo  359MHOL  OBJIMGOMO  3mbEIbLSEOOL
dobgBoom.

20



1. o gMo@E«eol dodmbogs

1.1. 9600560 L5EHEBL3MME M LoLE Aol sbodbyegds

Bgobo  dggybol  93mbmdozmGo  Lodwoghg QOO 560l
©53M30009dMYwo  gMmM0sbo  BsGHMmIBL3MOGHM  LoLEBHYIOL  QOTIOIP
39985md5Dg.  9MHM0sbo  LEGEMBLEIMOEGH™M  LobBYds, MMIJEOE  959M0s6gdL
Lo93GMAMIOM,  Lo3oghm,  LoBE3sm, Lo®zobogbm s ULbgs  Lobol
AOBL3MOGHL, O OHMEL  Msd5dMmdl  Loboswbm  dgm@bgmdol  Jgdyma
3963005609355 s J39ybol  (obsdg damdo  LmEosEME-93mbmdozM©o
59m396900L FoMdoEHdom A5sfy39@odo.

96000560  BoGMobl3dmOGHm  LobEgdol gMmm-9gOmo 5993560 MO
Logo®mzgembsmgol, MHMAgeoa Fomdmoagbl 930MM3s-5D0ol 98s9MH0gdge
Lo@GEBBoBHM  ©IMIRBL  sMOL  LEMIobobMm  FHOBLIMOGHO,  GMmIwOol
13bJ30MmboMm9dol  dJoMomMOEo  STIMEIBsS  OHMMWIEO @S ba®olbosbo,
ddOsmdoL  MLOBOMbMYdOL, LobsbdHm ©s 93mMmyon©o  Inmbmzbgdols
53300 d9oLOWMML FAHBIZOMS 259Y39560L s BHZ30M0MYdOL FoIBOIZ0L
Lobgerdffonm ©35¢qd9d0.

Lo630603BMm  GHOMBLENOGHOL  IMFs3ms  FOMOMSIPO  TIMZOEYMDSS
daDogMms  2959gz960Ls @S BHZ0MHMIOOL  45IHB03DY FMmMbMzboEgdsSMS
©530954MB0gds, sOLYOIMO MYHIM39d0Ls S G9gdbo3MMmo Lodmogdgdol
9539dH0sb0  390mygbgds,  9Mgdml  s330L  BMMIgdol  dmmbmgbsms
d9bEOMEgds. 53 99mESboL  AosfiYy39@Hedo  ghHm-9M  doMOMOIE Bl
05353 ImdM530 8905 9bErMds. dMdGMegzo 935y gberMmds  OHMMES©
mbo  90MmEIL  2930056-25053OMbowgdge  Lobgmdsms  MIMbEU,
394603196 dmABobmOgMdsll o gJuBEOESE00LL  0yml  godsmmven
daM3s6mgmdsdo, o3 YBOHMb3gwymxzl dol F9M39gObgdgw, MLIBOHObM
dmdOsMdL S 3H9db03MO  MLIFOOMLMGISL.  LoJoOmzgerml  M30603Bob
399603960 9du3Es@oEool algdo 5ygbl ®30bogbols s LaMzoboybm
GOobL3MOGHOL 3830 FMFomdol  JOMOMOIE  ©JIMGdGOLy s L,

21



mdb033b690mg569L Boggdmdomo, dmgmdo MM Qo dmd6o30
09050039630l doMomo  HBmdgdl,  dmgws-dgbsbgzol  bmMIgAL o
domsdo 0599690 cw dmmbm3zb9dL, 9535090 gdols dndMH5mdoL
M6560Bs30ol  LoLEJIL s  LogabscobBszool  3M0B30390L.  B9dbozmdo
9Ju3esBsgool  Fgbgdol  Fglerargds  MBOHMB3gYmal  M30bogdbol
AGOBL3MOGHOL y3z9gws BymEol Jgmoebbdgdemdsl, 30600l BMLE s
09953960bgdg  37Fomdsll s  8MmdMIMdOL  MLIRODbMYOSL.  Lsdodo
G300M900  oI0B0IYds  LdEAZ0MMM  FoBOMJOgdom  IIMSMOOL
3055303000  350m35cobfjobgdmeo  ffmbols @y  Log®dol  LoBrzMgddo,
5360939 35MIOYEHJO0m, OHMICGIOE 96 909ToBgds ALgErgErmdol «9db9gdbY
oL5gd-25L53D5360  M06IRIOOL  (3Hg35MBSL. Yzgws dobsGolbgdger s
Lodbm  LoyMMdo HBHZ0MMZ0L, oIMGHZ0MHM30L, 353Mmb0IL Zsambdo
395HZ00mM30L, 9gOHMo  Logsbol  W0sbEIoEIb  TJmOIBg  A5oYgbgdoL
(3900930L)  LOYMMYOT0, SAMINZ] 930 JdMdOL  Fgdmnbggzsdo  Lbgs
LOEEMYO0E, OMYMOZ L EYIMOL  $JJb03NM-3968350aw g 2JHBY
bsOMO, 059998539990 mbgos 0ygmls Lbsdodo A3060009000
©SHZ0MMMo  353mbgd00 Bsdsbg3mm FMFomdol Fgligdol 5O MdMO30
0blE®J30s. Bsg3mmd3mm©dGHgdom G300 353mbgdom
1535693MM  FMFomdOL 5P MOMH030 0bLEHMYJ305 Mbs Tlodsdgdm©IL
»30009H90%%g Lododo  BH30MH™MYdOL  oIBo3OL  Hobgdol  BmmbM3bgdL.
65300md36M0M1YJ3HJO0LORD  ©o3wol 98y  (30LBHYMbYd0  goidgboo
mbo  0gmb  BH3000m0L  BoMBIBIIOLSASD, @dgdol  LobrMsgo  s3Mgm3Y
Bo39H0wo mbs oygmb [1, 2].

953oMg0germs  IMdMHoMdOL  MLOBOMbMGOIOL  5ToEgdoly
6306090l 99MR9Mbgdgo  dmdMsMmdol  YBOHb3gwgmxzol  Bszombgddo
3600369wm3560 Gmo MFoMsgl 35ambgdolL  3gdbolzMo IMZ0gMgdols
@5 0080bseg  BH9dbozm®o  ImALobMgdols  LobiEgdol  LEwEyMmasl.
393M6900L  39dbozmeo  ImALobMgdol  Logzombgdo  BM6ITIDEHIMES©
5J3b  gobbowyemo  msz30L Bodmddo 3. ULBoBL.  bsdM™AITo

22



0900053599005 395306900l 3gdbo3zmMo  FmALEHYMHIOOL S M9MbEOL
LobGHYTgdoL sbgsMOTol dgomogs [3].

9535M909ms  3MmdMoMdOL  MLsROMBMYO0L, BHZ0MMIOOL OOMYWS©
565356900l o BB GIOL  goMgdg  BHOIBLEMOEGHMGIOL  Ls3ombgdol
090035390000  35FMS  ©ITIMZOIINYO MOl Logoambm  Fg@bgmdol
3905OMEn 3MPomdsBg. LgoaMbm FgMMbgMdOL LEHMYIBHWGS (bsb. 1), dobo
5300  LBo@®MBL3MOGHM LobiBgdsdo (bsb. 2) s 3/Fsmdol MmMsboBsE0s
39035  9J30  obbowymo 305600  IOMIgdTo  3OMBILMOIOL  O.
60bodz0l ©s 3. MuGHoRL [4, 5]

Ladad o)
LU3HOHHTILA)

ARTILIEH PRI

BRTIL FH PRI
@AM LA O
Ladbab e

AL IHGHGOOLS
Lo GAINS IGO0
M ILSbIAIHOL

&IOS D0
Ladlsb a0

Ladliabdan

ERTILIFH PRI
La@daMbes')
At

HATIRITHATD SadM LML Sa0MLIA0L HATRIIH RSN BB MBAMOL
HALOS A0 ShLbOOX) LWalindhd o s AL 00 HHIHI0b-
M ALSHAGHIBOL RIS AMAHHSLIB0L AUHMISHI/OL HAAMGH0NIE0

JA6AE() SU6AE0) SA6A0 LadMGEAC) LSOm0
Gdbadi()

Bob. 1. Logogmbm dg@Hbgmdol LEGNMIEwMGS
Lo353mbm  IgMMbgmdol  LEGHMWIBHWOMS dMoEs3L  Logsambm  ©g3mgdL,
353M6900L 394603796 FMBLobMHgdOL 396JEJOL, 353mbBgd0L ILsGHZOMMO®

316900

dmbsdBoYdg 456gmR0wgdgdl s Lbgs.

dmdbogdols 353Mb-30L39MbgdoL Bobolbdgeo

23



056599060Mm39  Lo@300m™  boz0ambm 39630  Tgqds  IM35¢0

G030L s 3MBLEGHOMI300L 353MbBgdOLIRSD, OMYMMGOO(3SS:

16039MOLOE MO0

@5 139(3090HgOIMWO IHBNOWMWO 353Mbgd0; Bobgz6 Zogmbado; d5dbgd0;

3563390l goolaboo  3ombgdo;  3oLGYMbgdo;  3MmbEGHI0bgMgdOL

393LHOO 353Mbgd0; BHEBLIMMEGHOMEMGdO s bbgs.

VOMOLDIL0L, LoV amdMda0b Lo G30aMIH0L
BALEHHUGOL HSHHODBO

]

OO S HOLBIBOL
LAGUBTES

I

La@30608 B
GEALLIMAG0

La@3060HBHE) AHAHLLIMAGHO0)
GOLHHOLEOMO 3ACIGILOL Laddddds

Go0MbHHIHRIBOL

Lbds LabOl
GHEablLaMEA0

M @AdSHOBHHGOS

LOAHNIGH0I0
AOMOMIKIN0

GALHHOLIOMO 3AMGILOL
GJILOFIH0 Db AGSIT)N B

BHLHHOLEOM0 3AGILOL
SMBIHGOIR0 Db ILSI=IT) TS

LSBT
1 U3 TIHA)

Lo OHLLHBY)
LN3HAO ST

LSBT EOHE)
L35AGHTNHE0)

o Ad0HSSIILMB0L
9y LOHBHSEOBSGOOL
1 Ran@éhHadIbhcx()

LGB0 HHLHHOLEIHOL
LI3HOH NI

Ao a@dHI=0)s AU d@ss0L
MAHHHOHHGOS

AMdAad a0l
LU3HAANTILEAN)

oG amdaI=0)s A d@asMs0L
GOHTOS0 (LodO)y 30y
LI3HAGNTIHEAOLOIEOL)

Bob. 2. 1sgoambem ©Y35HBHTIPBEHOL 5000 LsEHMBL3MOEHM LolEgdsdo

24



393Mb900L 96036 gds,  3MBLEHO30MEo  Meg30LYdIMEMIOSBO,
om0 YBHOIWIOOL s 33960900l 9BAM0T0 3960 9d300 39090
36OHMRGL@EOGOL 0. GMmobodzowl, 3. ww30bl, 3. 3MGHVOBMZL. Lbbgsolbgs
G030l LoGz0Mmm  353mbadol  GH9dbozm®o  dmbsizgdgdo  FoMdmepqbowos
bo353Mbm ©Y35¢M96EOL s¢edMd 3bmdsGTo [6, 7, 8, 9].

353Mb-30L3HgMbgd0  os0BoGds 800  oLLbggdsHg  TgBHo
Jodom6mo 3H3060m900. 3500 B0BOIM-JodomEmo, HsbdsOLsdodo, JmOMmbomwo
@5 G™Jbogmeo  obsbosmgdEGdO  WIMYMBOm  2o3wqbsls 9bgbgb Zoamb-
3GOLAIOBOL 3MBLEHWYJ305Dg. OMYMOF 330603909000 BBL, Gog Msz30L
dbomog 03936 BH30009d0L  BIMOLLOL  AoeggdSL s  FMdEOZ0
09950039630l sHB0sBYdSLL.  9JL3EMsBHSE00L  30MMd9dT0  30LEHIMBYdOL
939005 Bsdmlslbsdo  3949b0BBgd0sb syowo 5J3l Lombggdol  goMbgsl,
§o60m0d390s 935000 LoEH¥SE09d0 @S Log®mbg  9ddbgds  QoMgImU
9300MYosLs.

65300Mmd3OM©YJBHJobg  Jmmbmgbol s  mbgzso  Jodordo
360300l Homdmgdol B8 ol Faltogdo ssggbs Bsdmbolbdgwro
G3060m900L  LEM3Z060aHBM  BHEBLIMOGH0  FoIBOEZ7dOL  LEbsBIOM s
930MCMY0MOO BogOMbMYdOL BOHMb390ygmBol O2960Bs3zool
Lsgzombgdo [10].

Bobollbdgero  G30Mm900L  2sDPMHPOEO  25IHB03gd0L  IMEEMdOL
d9LOMWIBOL gO-9M MHHBYMZL FoMTMoPIBL 352MmbEOLEIMBIdOL 35630l
o30MboMEmO  g58mygbgds Fsmo  3gdbozmmo  ImALobmGgmdOL  boGobbol
3993xMOgLYd0m s 39aMmbBEoLEHIMBYdOL  dGIMB3OL  obJsgdom. 53
50m3s6900L  49oFM5d0 O  OHMEL  Ms3oIMdL  358Mb-30L3HYMbYdOL
bo6obbosbo 993900905 @5 FmIDogds BoLolbBIgWs.

LodobOH™  93mbmdozol  30MmMdYddo,  LoIWMMHGdOL  30MMdJOOL
993308 0ol olGogdo  ©osggbs  LoBMobldm®OGH™  J3gloliBgdol
©53MY30009090  gbd30mboGmdol  Lsgombo.  BsBIODY  vYoOob
39656066900Lm30L  LoGMIBLEMOEGHM 30335609805 35MObIE MM  Mbs

25



09335mb  8mdbAoMgdgdobmzol  g0035H90o  LoGMobldmMGHMm
dmbobOmgool  BEAMOGHJR05,  95350Mml  dsmo  bsGolbo @y  F959306MH ML
3905H03900L M300Q0MGOMWGDS. 306379696300l 3060 Md90do
MBOHMB3ggml gosB030m 3MHMEgLYdOL dmdbowrmds s LO0TYEMMBY.

Lo@®oBLU3MOGHM  05BsMTs,  GMI Jgdeoml 53  BbTIBE IGO0
dmmbm3zbgdols ©53054MB0gds, 53300090 J0S doJLoToEr s
3900Mm0ggbmls  dmdMoz30 899500396 mdol  0bozoemHo  GlwedLo
[11].

9dmdM530 9995003960 ™d0l 060030050 M9LmOLYdO
0960m596L  39db036-93mbmTozmMo  FobslosmMYIGOOL  GHOMBCOMD
OMQMMG00300:  353Mmbol 30305 B300medfjgmds;  2odsMoGo  Bmdgdo;
LoloMyagderm,  bzgMomo S  FoOEMIOMO  FMEMEEMmds;  05BO30L
ROOOMO0;  25IBIDBOO  H300Mgd0L b9z s Es;  3MbLEGMWJ30Mo
Lobds69; 09O 50 9bMdY; 996355300 BeM3sGHomwo

LogJL3EMOBOEOM 35QVS.

1.2. 353mb-3oLEgMbgdol 3dgbgdemdol 45630ms6mgdols
oLEGHMM0S

bogoOmggermdo 1872 gl g3mm0-0d0olols LsM3oboaBm  bsbol
9Jb3M5GHOE05d0 o3l O™ 98mygbgdmeo  oym  0bgerolido,
3963560530, 0ga0sdo s LoBEMLbygmdo  539bgdo  LodaHogmm s
Lo@gomomm 353mbgdo [12, 13].

39-19-9 Lom39bol 70-056 (ergddo GMlgmdo o0fiygl MOEYHI0sbO
353Mb30LEHIOBYdOL 39690 Mds. 3oLEIMBIIOL J39d0 ITDBIIOMEO 0Ym
RMOEEM39560  BMEsEOoLogsb dImdwmbm®o TggHmgdom. 353mbol  Bs®BMm
dmbol  bol  dsbogrobogeb, Jgsdol  3oob®mo  bsffoerols  ImEwwmds
0950396 8-10 33, 3060000 gmds 8-11 ¢), GoMo 5,0-6,25 ¢ [14].

26



3OLEIMBYIOL  3MBLEHOI30900L M930L9dMIOgDY, Td96gdMdOL o
9Jb3msBogool  Bogombgdbg  BMBbLdgb@omyHo  dO™Igdo  od3m
dodpgboero  dg3bogMgdl 5. 3G0gmolL, . FoEwEOL, 9. Lbmzmemal, .
A®9G053m3L, 0. ImOPoEsdgl, 90Lsbodbsg0s  Johmzgero  dgsbogdol  o.
Omobodzowol  Bsddmdo.  3sambgdol  dd9bgdMmdIBg s  ©7dmbE by
50LSB0dbs300 3. ggMolodmzols  fogbo. 353mbgdol  LHSOTJEOMMDS  J9MPS®
5J300  gobboemo 3530560 65dOMIgddo 93609690l 3. MLGHORL s 3.
3m060m3L.  50bsbodbogos 93boge o. BgM3sdobol BosdMmdo  3oLEgMbadoL
MBoOMbm  IMdMomdsHg  dob 39080  BH30Mmmol  H5MmEYbmodoL
3om35¢olfjobgdoom [15, 16, 17, 18, 19, 20, 21, 22].

353Mb9d0L  dd96gdMds MMM Lodo®mgzgwmdo, sggg H30b0aBol

390G ME  LodFmdo  Jgdogocw 4399690830  bm®E0gwgds  BoMgdE
B®3dgdol Jglsdsdolo [23].

1.3. 353b-3oLEYMbgd0oL doMomswo Egdbozmmo
AoboliosmgdEgdo

LogPmm  EIb0dbEMEgdol  mmbrgMdosbo  3oLEHIMbYd0  GTYb0dY
dm9eobos, obobo doMH0MIOI® 9OPBS0MO 3MbLEGOMJ300LsY,
396Ub353093056 33008 gMdOm, 3500l FMEFMWMOOm, GSMoL dsbob s
DMa09MM0 3MbLEHMI30E0 Megz0LgdMMgdom [24].

56599000M39  3mBLEHMMJ300L  MMbEgmdosbo  30LEHIMbsS 68-72 G
A300m3Fgmdom,  G@Iol  J3sdol  LygEmem  dmgmewemds 73,1 83,
BoLYORIBW™  ImEME@ds - 717 3%, 435008 Jos  @osdgEH@o - 3000 99,

3000900L  Lolgg Loxegdbm gmdEols - 11 93, 239MHgdols s bgos
RMOEEgdol - 9 33, glzgeolL - 10 99, yzgws FMOEIo S BLIYOO
960356900msb 990 gdos 3063000 FgMmadom. 3oLbGIOboL  Asbs

09500996 233 . 30pmbo 589690 mos 02- T odsMoGom. 3oLEGIMboL
Bo®BmU 3MbLEGOMJg0s Lbbgo Ao30b 353690056 d9056980m

27



3obUboggdMos. 53 3MbLEHMYJ300L  JOMOMIEO  MH30LgdMEMNdS 050
9aM3s6mgmdl, MH®A Bs®RML aMdogzo dgargdo 39MEH035¢MEO ©sGH30O™M3580
dmbsfogmdsll  ®omddol 9O ©gdMWMBL,  MoEsb  J3900L  Lobolbd)g
Bo®BmlL  LObOLEL  909ToBJdS. 39006  39MFBH0IIMMO  IGZOOHMIS
LogMabgool LMW GBOM Fows93gTd LOBHI03g dggdlL, Lo@Eedolg dgwo
30 ©33300m35L 450053998 MO0l bgMbgderol dgerol s 5P,
Looi Bo®PBMbBY  J3sd0s  ©s3sM0ME0, 39OA0IIWMMO 5O 250593905
Bo@bm  T9gygds 3dwsgzmo  bgmbgderols dgeool, ®mGo  Ls@Gedozg,  MMo
dmmb 296030 @S 3900 MO0  dgEoolLogsb. 439Ol s  dMEML
dgegoo  d90bv9d9dgd o 3mBLEHOWMJgo0Lss,  Mosb  oLobo oM
0o60mo09696 &30600»3Bo© 9w9996390b. 33900l dge9d0
05996900y BIOBML  3mbLlmmE  bsfoby.

©30M9JBHJOMos ©s  d9bgds  02-T @odsGoGom  d9bbobol
2o3loboo  3obEg@Bgdo, 14 B & bggoGHomo  mEEmdOo.
G300053(gmdss 72 @&, G - 254 @, ©9hdBg ©s}H300m3s - 23 @),
aMdog d9BHeDg ©osG30m3zs - 74 B/0.

D90mo@bodbme oo  FmEEemdol  30LGHIMBIOL Qo0 gdOm
39%0  3H9d60376-93mbmBo3MHo  M30MsGHIbMds 5300, 30069  dZILO
A030L 3oLEHIMBIL, OMIgEms InEMEw™mds 25,50 ©s 60  3%-0o.

39M339M0 MM Ibmds mmbEg®dosbo  3sambEoli@gmbgdols
99600905 go@slvligegmo 35469300 dmdLobbg 39OHLMbsEOLMZOU.

096%Boboll s  ULbgs  Lobol  ©os  gghol  b5300Md3OM©MJEHJd0L
39LOHBOEO  MMbEgHJosbo  30LEHIMBIOOL  FHgdbo3MMo  FsboliosmgdEgdo
dm39dMwos (gb®owdo 1).

95050 LOBdWSBGHOL  653MdOL  3OMYJBHJOOL  (OMYMOOESS
dsbmmo,  Lobgmo  Bgmgdo s  Ubgs)  go@oloboo® 39009l
3o0my9gbgdmem 0g69b 1393090 3oLGHYMbgdO 390500MdgE0
dmfymodommdom,  MoEsb  Loghmm  Ib0dbMwdol  3oLEIMBYd0D

28



dopowo  LodWIBEOL 36 JGH9d0L BodmEsls QOO O
bF0MY0S.
gbdogo L
3561509 Mgd0L 39530b900L dmEgwo
Q3Lobggds 15-L1863 15-869 15-1427 15-1428 15-1443 15-1517
0b0db 05 c c c
Q© PN . S S S
(B30omHmob ?o 2 > 2 S 2 S
bsbg) 3 o8 S ¥ 58 Y80 5
- c & o ¢ c & & c & o ¢
c B e g L B & & B e £ P
0 C R~A Y] C RS C R~A Y]
c O 803 =) P QB O 83 =)
P Ie] 9 d =) > © ) d
X=) [ [ [op]
o) P 8 RS 8 P 8
= 3 23 3
0 1= 0
gopmbol @oso | 712 (725) 732 731 730 730 747
O3000Ggmds | g 62 60 60 60 68/60
(&)
gogmbob &> |y 253 234 24,7 232 24,8
(&)
©9MHdby
©5H306035 208 220 209 212 208 232
(&)
23905M0G0 02-BM 02-BM 02-BM 02-BM 02-BM 1-BM
3900
B0 9Eomdd 612 68,6 73,1 71,7 71,7 83,9
@)
3900l oo
059930 2800 3000 3000 3000 3000 3200
(9)
d3odob 3209 |44, 12950 10770 10770 10770 11194
Lbog™dg (30)
3900
bggoMHomo
1,0 14 1,195 1,195 1,195 14
I E3Mmds
(3%¢)
Bbambbbbag@o c c c c c c
e} 1e] 0 e} 1e] e}
899960%d0b g 5 g g 5 5
€ A € A € 5 € s € € »
oMLYOMBS 5 @ @ ) @ ) @ 9 @ ) @
s 2 22 22 22 22 22
8 & 8 & 8 & 8 & 8 & 8 &
3 3 3 3 3 3
& L' & & L' &
) > ) ) > )
o050 LodEBEHOL  BH300mgdol  goilobo  30LEBHIMbYdT0
B399 90603, ObOIOHOHI0sH 3oLEIObSL 9399 Bofoanbyg
090m360m@o 53l FMOE™m3zs60  Bmerool  39Msbyo 83 BMOHEgELs

29



@5 3900l 3909wl dmGol dgddbocros LogmEzg MOMJwol  AsLydZgdS©

93900l 390gdo o 2oMmEIoL  FMOEIwo  JoEM®gdol LM GOO”

©539300690os  3MombmMgdom.  30LGHIOBOL  J3500L 3900 900L
JgodMdOL  BoGmMdoS 40 32,  B300mAFgmds - 63,5 ¢  353mBoL  EHoMo

242 & BH3060000L  3oLobgergdws3gtebado  mGmdwo  dogfimgds
Bodmlslbdgero  bgeobofyml  49MbsEdosb  dogrggerol b3 gdom,
bom  mOmdwol b 306@gblsGHol godmbgs  396Mmabyosb bgdos
J3500U > MmgdbY 539bgdmwo dogdom. 50 3oLEYMbOL
Bodmlslbdger  bgeobsfyml  LoGdgawl  MHgbobol 89359 FoMHmgdgero
Mol do096 13900905 Lb3oggbdol 6130, 53
3963060MdGOMs  Foowo  3gddgeed Mol ddmbg  Gzocdmol  Bslbdom
J390do  @s dobo OO  LOdIBEH.

bgmo  3obBHIMboL  M30MOEJuMds  Bymdstgmdl  d9gdgydo:
93900l @o3Erol MM Ls3Tom©  J30MEYdY;  GHZ0M™MAo  fywols gemags
50 bgds,  ObyE  9©aowo  Jmbs  J3sddo  dogrgdom  MmGmJob
MMM 3d993560L O, MONJ0oos borxo 9306M©909.
modymgxzom  dbstgl  F9odegds  dogfgeml GOl 9B (9MmOo
GMbom), mOmdwol 39Msbaol dmfymdowmdom ©s 2sdmoygbgds dbmerm
35050 LOBdELBEOL G300l BsTMLbAOLL.

3OOMBOL  20olsBos©  0Ygbgdbgb  30LEIMOBIOL,  GMTgerLss
390990 9939009090 Jmbs  Ls3TomE  LJgero  MOMOBMWSE0s o
J3oddo  dmfilgmdoo  oym  mO®IJbsgbo  dowgdo  3OMbOL
3oLOEbMBdI. sbgom 3OLEHIMBYIL  IMS35¢0 MOMYMBOMNO dbsty
2o9Bbom,  s80@M™I  gmd™bols 39LOBOEIE  39dMmYygbgd M0
06396930560 bobgzoMm3z58mbgdo.

06396930560  bobgzeMzs3mbo §o00moygbL B399 90603
OobEg®dosh  B3gobl,  MMIgbsg  Immogladyos  mmbo 105 33
ImEmE@mdol  @ommbol  dMB3gmo, 96 Lsdo 15 3 BmEEmdol

0mb3gMo. 3963960900  ©FBIIOME0s BWOEXMZB0  BMEOEOLHYYD

30



350 3000W0. 3000 90L dmMob ©BHMZ9O0 bogM39
390035¢0{0bgdmwos MmMMJwol Jguodlzgds s 2OHMboLl  Bgos3ocmol
OLOEOMBSE, 53  SMEOWJOJ0s  39ambols  4obLo@Z0MM©.  Logly
0mb3gMol  Loddodol  3gbGHMO  dobo  @MOIolL  godm  LyyMgbo
090G gdol 930, 9 005MgMdL M3 dols 29005009690l
59Q3090L, 06390l ©odFJMHo  393900L0d0b  ASmMI30LB9dOL
09999 93069 doeols sfimmog 1b5395MOL0S FoOLEdGMBYdIWS.

396@3060mz0L  99dgy  99639G0  ™30Lom 066
30635609 8aMIoMgMdsl,  Mobsg  39M0gwo  dMB3gMol  Loddodol
396d®0  8gdsMmgmdL  Loyhgb  Logm®egzgdl  J3gdmm,  MHMIEoL
39M39dmz 00 ¥MMBogL. 0B39Ol ogdomo  dbsMgs dolo  LHEsxo
3963300m35, bm®m MoMYMBoo - FHIMOL oo 309803096G0 (0.8) o
06396908 56 543l LobmEosgo, o3 9Judw G300l 30MMdgddo Ls3dsm©
dmbobgmbgdgwos, GH300HmoL BsbAoL d9dgy LsFoMMs BHIMMOL 5303909,
60d ol 259958 O 96 250IM0g3gL IMAMOMBdOL 3MM39Ldo.

6JoL  oLYBoO  FoLEIMBOL  J35d0  FBOEIOS  OYFIBRS30
ROEHSEOL,  5¢dobol  Jgbobmdols b Bobdo®mdsosbo  FmeEsoloysb.
50 1396513690l Jgdmbgzgzsdo  J3900L dos BgwsdoMmo dobsbdMmoom b
bbgo LsoBmmszom dsbogrom 0xsMgds, MMIgEoa MBOMB3geyml  HJol
boseobbol  JgbsBmbgdsl.  MHdol  aoolsboo  30LEIOBOL  J39%0
©3Dsgdmwos AO 56308 (TOCT 4784-74) seomdobols 99bscbmdoligsb
93900 990a90s Bodo LgdEooLogeb Mog dgLodergdEMdsl 0dErgds  30LEHYMbS
®Jdoo  25353LMmm Lo  Lbbgoslbgs 3mby@bg o6  Bogobbom  Lbgslibgs
bseobbol ©dg. mommgmwo  UBgdgos  ohgmdowos  ggeol  LobmMogoom
G9Bobols  J98sF0MHM39dwo  Mamwom,  ®dol  Bsbolbdgwwo  dowoom
9390056 35960l 459mddz9d0  Mmbzsbom, ®dol mbol  dsbgzgbgdrom,
Bodmlslbdgero  dmfiymdoemds dowgdom, GMmIgdosg  3oLEIMboL MmMogy
dbse9Hg 399Mm©OL s IHTME0s LobMES39000.

31



Jd3odl 49096 2939gdewo  5dgb 300 43  LobdoL  dobol
0™mF3Mgool  IMOBMsE0s,  gdmgzMmEos  dobol  Jumgowoom s
39053600 9J3L BMWOHEOL  BMOEWIOOL  AOOLH3TO, FIMLOEIO  0GOGdS
130gMb d3EolREMsE, bmwm J390s s bsfforo - Mg wMexs; J3900L
MmM03g bomgbg Fofig®owos “MOJSIOKO”. 3obEGgMbol  33000m53(gmdss
31,2 ¢, B - 23,3 43500L dmEmermds-30,2 3.

RBOWOEOLOYSL Do ME MHJol  QoILyBo  3oLEIOBOL
G300 gmdos - 263, G0 - 25.268).

L3oMEHOL PRGN (hR eTeT¢e o) 3oLGHYMbgdO B399 906MH030
3GOLEIOBYOOLYSD  goblbgo3gd0sh  odom,  MHMI  AOFIODMGdIOLS QS
56O Jrgdols 9909250 2oBOOWwO I E3MMmdoL A306000056
b0 3L9dS© dgBHo A3 MOS L F0MHYISm. foboom
399mygbgdmo  ogm  mmbEg®dosbo  30LEGHIMbYdO oo  FMEMEMOOL
gbmo  bgom, 09909y 9d9bs  mmbeg®dosbo  3oLEGIMBgd0  MmMo
bagom, 50 ¢  B300msdfgmdom ©s 612 3 43500l ImEE@dOm.

505505  L30OGOL ool VOO  FOLEYMBYd0  Tgpgds  TgBo
bggMomo  dmgnmdor  (1,2183/¢). oo  ImEmmdol  bygols
352096 L3oMEGHOL 39BIOMNMYGOOLIMZ0L 30wobMmen Bofoerls
dowosbo 96 5319d96.

®3060L  3MM©MIBHIool  3osbyBoo  30LEBHIMbJOOL  (3Mmbos30UL,
L30MHGHOL s  Lbgsslbgs  bosolbol  ©30b0l) dJ3900  ©FBIYOME0s
RSOl MO0 ggbolgsb  BCt3cn  2+12X18HIOT. gotg  93gbs  sM0b
Bob3oMmdo0sbo, dogbom 30 @997962930  BMEoOLYYD. 35000  Bolibds
bgds 930056, bmxzol  ygwosbh, BsIMLbIs - J39s  bglsfiyml
15O gd0m, MHMICOL ©539G3-2obLBY Fo0Tmgdl bmxdo  ImMH3LYdMEo
LodFoom.  J3odl  206M9sb 949390099 o  odgl 250 33 Lolbgol
0mF3m3zo60  Fobol  0BMEsE0S O OIS BMOEELM3560
290Lo330m. 3500l BmEEmdsy 54,7 8 $30Mmedfgmds - 573 &),
G - 27 @. 30bol 2905L5HBOOE 0y969096 5369039,

32



Bob3oMmdoosbo  BMEooLd35006  30LGHIMbIOL,  OMIglsg  Foabosb
3000900 RO o5l XC-04  a®abBoom s  Bgdmesb
3oLFMo  5d3l  odo. 53 350980l  0Bms3ool  Lobdg 100 d3-0s
939500 dmEweemds - 612 3 Bgoemsdfgmds - 57,5 ¢, GO - 264 ¢

05530l 2oiLboE  3oLEYMBOL 3500 23960906,  dmMm
boyMmgbgdls  JmE0OlL 039900 5d3b  FgdmdMdO  39Msbyo  J3900L
ImEME®mdes 46 32-05, B300003(gMmds - 62 ¢, GO - 22,3 ¢,

b gz56MEols 3sLGob 3905L5BO© 3oLEMbOL 93500
390990 2039m90emo  odgl 100 33 LolLgol  0BmErsEos  Foabom
3wozboms  dogrgdom,  GMmIol  d9dggmdom  BH30Omo  3bgegds.
3wo3bows dogdo ©53D5YdIMY0 “53969,530 RO HOOBOY6.
GHIwgdo3 39b@og90mos J3500U J39009 Bsfoerdo. domdo
09939090 mO®Jo  BH300mL  53bgergdl,  smbgzogdl s  sdom
55030090l dol  BsIMUbASL  Bodmbolbdgero  bgebofymsb  3olEgdbol
A300mAFgdss 53,7 &), GO - 27,2, 43500L dmzvyermds - 61 33

0553990065 @5  Ubgs  JodowmGo  Bogmoggdoms  gosloBoo
3oLEIMBYdO mbgoo 53059450 gd9L BN doOG™ A300m0b
bos®obboob  Jgbobgol, 90989, J39dolL  39Wgd0oE3 IO Mbo
0ygmls 5d Bogmogmgdsms 29309b0bogsb, 5dobym30l sbgomo
3oLEIMBYdOL  J3500L 390000 F0ab0ID  IRIOMIWOS  LsOBMESEFOM
dsbogom  (bozgwom,  Gyzoom,  Ogboboms s  bbgss) o6 3900
©53B5YOMwos  serdobol  B3gEaoswr o dgbsbmdol, 96 mgsbasgo
ROEOSEOLOPID. oy B0y  bBmaogdmo  Jodonmo  bogmoghgds
3940b30L0996  ©oLsE3Y39®  FMOMBM3GdS  oMGOIB  MOMODBMES305L.

055399006 2o@sLoBoo  30LEBHIMbJOOL  J35d0l  FmEEEMmdOL
d96B930 ©53M30JOY0S  2oIBIBOLO Bogmogmgdol b39Mom
fmboby. B39 gd®m035, 3593900l  AoILIBoO  30LEHIMBOL  J3500L
dmEMmds  b53wgdos  Bogmmdol J3sd0l  dmEmeemdsDg,  Moyeb
95539006  9gBHo  Lod33zm0gz30Lss. TgBHo  Logdmbogrgs  LsFodm  Jodorm®o

33



36300l Bobbds-Bodmlbdol  @OML.  Moms  aodbgrowo  obf3wgdo
50 dmbggl  353mbol  bsfoegdls  @s 96  200mofj3oml  IB0sBYd.
396Bs3MPMGdMo 4o965009GdS bgos do9daaL MBogOHMbMgdol
A9J6030L  ©o(339L.  MOvms  IMIMToz9900 o6 ©T530b9b. 051539000
3905H030LsL ©9930M™dOL 390990 d90dqgds dmbgqls
5x8gmMJqds. dmdMdsggms 3960l ©o39-oD0sbgds s 3oambol  Baffowrgdols
ddogMo  3mOMDos. Jodonmo 3OMIBHIO0L goolsBoo  (30LEGHYMbYdOL
9JL3MsGHOEo0l  OML  dmzs-d9bsbgs s MLIFOMbMgdOL  Fgdbozol
©533%  d9BLYBOZOWMWos  B3gEosmo  figlgdom.  2oMs 5o,
Sbgmo  30LEHIOBOL  J3909d0  0gdads  2oblogMmmGmdo  Hglom,
93900l 30@0bOo  bsfforols mMogzg dBsOGH, 9050  gO3WOME0s
0,5 3 Loasbol  Bmwo, doORDBY 3o 3OgONRMwo  odglb  1X19?
BOOROGHS @5 9fgegds, v GHOLMZOL OO 2ob3mzboero gl 30LGHYMbS
@5 65 bLogOmboggs LsFoMm.

3M0MT535L ool Vo  (30LBHYMBIL  5d3L  FMWOsEOL  J39d0,
BobollbAge-Rodmbolbdgeo  dogro, Lobxol sbowgdo  Loamdosbo  dogrygero
9obmdgBHMob QS ©59(339-09933900  LyMI39erob 5LoY9bgdgero
dowygwo  BH300HmoL doosbo  BsdmEolsmgzgol.  J3sdol 3900
RMOEIL  do3gdMo  9gal @ogobgds  Tms  Bofoerolinggb,  Lowog
Bodmlslbdgero doos ©iggbgdvIemo s@Mg 2odmdgzgdmw 3olEIMbgddo 30
93900 04m 5996900 ©idsbgd0m, GMIgelsi domoen dbscgbg  3Jmboos
bmo, bmwm  dgmeg, @B  dmemdo  BsLslbdgar-Bodmlslibdgaro
dmfigmdomds.

30650006 2Mma06M3:5535L Fomowo 103330039 943L, sdobmgzol  dobo
93900 6530900 dmEMmdolss. 60 @& G300msdfgmdol 3obEgMbol  J3500L
dmguememds 32 3%-05, §3500L B0Es ©OsAGEH®O - 2 8, G3GS - 209 ¢&).

3M6396GHM0MgdMmo  AMmA0MmIFo35L  2oolsbo  30LEHIMBIOOL
Jaodl  90Bo©gdgb ™Mo  §¢gbs  BMEoOLOLsh.  20K+10X17HI13M2T.

dos  ggbs 2-3 30 Lobdoon ©odbogdmeos 995563930  BMEo@OLoYsb,

34



bom 2969 ggbs 6-7 93 LolLdol  bsbdoMBdSEOBO  BMESEOLOR6
(20K).  sbgomo  3mbLGHOMos o  93mbmdosl 0dergzs, GO
d3065©  ©0MgdMwo  99byo30  Fmool  bsbxo  bogengdos. 90
GOLAHIOBOL  B30Mmad[gmdss 63 (). H365-202 ¢. BmEmermds-34,2 3.
SLgMo 30LBHIMBJO0 J9I0HBOWIYds SAMNZg dTSMTg530.

Mmgdol  2ooloboo  30LGHIMbS  AMA0MEDTO35L  30LEHIOBOLYSD
3oblb393wgds oty  0BMWs3o0m,  OMIJWLSE 909D 3900
0905m0mdgo  3969630.  OmammOH3 gl gobboyemo ogm  Fo@owo
LOBdWSBEHOL FHZ0MMNGIOLMZOU.

390340358 2ooLsboO  30LBHIMbOL  J39d0  ITDWYIMW0S
Bsb3oMdo0sb0  BMEoOLOHRS6. F0abosb s Q996 bmzol bmbsdo
IRIOME0s M9Hobol gbom (3bger dAMIsMYMdS30).

396mEols  A5sloHoo  FoLEHIMBOL  J39d0  ITDOIWYOIMEO0S
ROEoEOLORsD oo  BYs3oMo @GS  dMdom, 499D
J3odl  999m30meo  5dgl  09dmdmdo  39Mabgo.  30LEGHIMbS  ASPYMdOEOs
1B039MOLIEMOO BTMLILLIGEO bgwbsfgmomo.

1393000 B0BMEgdOl  3ogmbEolBYMbgdol  BHgdbolzmeo

dobolinsmgdEgdo dm39dveros sbMogrgddo 2, 3, 4.
03bE0 65300Md3MM©YIBJooL goEILsBoEO 30LGHIMBIdOL FHgdbozrnmo

obolosmgdEgdo
gbMoo 2.
30605393 M9d0L 3930b900L dmgwo
Q3Lobgagds 15-897 15-1566 15-402 15-1525 15-15608 15-838
56086y gds < <
(G30O®OL § § - .
Labg) 390 8 S & & P g
- s o §) S &
2 & 2 & & g & RS £
¥z ¥z e/ ©€ 2 3
© g © % € S 8 &
g )
™ ™
3 3
353mbol Bodo 704 704
Ogo0madfonts | g, 62 60 60 60 68/60
(&)
3°2’m6(°b) O | g3 253 234 247 232 248
O

35



3bOowo 2-0b 259MAgErgds

®9gMdbg
©OGHZ0MOMZd
)

20,8

22,0

20,9

21,2

20,8

232

23905M0G0

02-BM

02-BM

02-BM

02-BM

02-BM

1-BM

J3500L

9 3MMdS
@)

61,2

68,6

73,1

717

71,7

83,9

3900l oo

©05093HM0
(39)

2800

3000

3000

3000

3000

3200

d39080L  o6Mgms
Lbog™dg (30)

10300

12950

10770

10770

10770

11194

J3500L
bgzgMHom0

9 3MMdS
@/0)

1,0

1,195

1,195

1,195

Bo0mbolbdgeo
099ob0Bdol
oOLYOMDS

mOLoRgbmosbo
@332

mOLsxgbweosbo
Q533

mOLoRgbmosbo
5330

mOLoRgbmosbo
@332

mOLsxgbweosbo
533>

mOLoRgbmosbo
@332

15339090 3OGMEMIBHJOOL FosLsBoEo FOLEHIMEJOOL BHgdbozmmo Tsbsliosmgdergdo

gbMoo 3.

35615993 Mgo0l
Qobabgagds

39306900l dmgro

15-1413

560369 gds
(BH3060m0L

bsbg)

35939

®dolb

L3oOEOL

®30b0L

353mbol Godo

778

771

773

775

3300590 gmdo
(®)

60

62

60

60

39520b60L @t
©)

23,1

25,3

234

24,7

0g6dby
Q©OBH30MmM3o
(®)

20,8

22,0

20,9

21,2

24905M0G0

02-BM

02-BM

02-BM

02-BM

d3900lL

93 MdS
@)

61,2

68,6

73,1

71,7

36




d3900L dogo

©0539&HM0
(09)

2800

3000

3000

3000

d3500L Qo6gomo
Log™dyg (99)

10300

12950

10770

10770

J3500L
bzgo®omo

93 MdS
©%0)

1,0

14

1,195

1,195

BodmLabbdgero
d99obobdol
3OLYOMDS

56
PR IToN

56
PR IToN

mOboxgbwcmosbo
©533°

mOLsBgbyH0sbo
@533

055399000 935LsBowo (30LBHIMEJOOL BgdbogzmGo TsboliosmgdErgdo

gbOowo 3-0b goaMdgmgds

gbdowo 4.
3065393 MgooL 39306900l dmgro
©sbsbgEmgds 15-1487 15-1554 15-1601 15-1407 | 15-1556 | 15-1597
©56086wagds 2 c
(BH30MmOoL o - I
% 2 cg‘) 2% 2 2
Lsby) < 2 22 2 2 2
& £/ s Y e g 2
” ¢ €€ £ £/ S
: SN ) B NN
5 2
353060l Bodo
e 60 62 60 60 60 | 68/60
(&)
3opmBob §6 23,1 253 234 247 | 232 | 248
(&)
©9MdBY
©56306m35 20,8 22,0 20,9 212 | 208 | 232
(&)
300500 02-BM 02-BM 02-BM 02-BM | 02-BM | 1-BM
3900
dmEMEmds 612 68,6 73,1 71,7 71,7 83,9
@)
J3500L dogo
©0539H6O 2800 3000 3000 3000 | 3000 | 3200
(99)
ggaBob o690 10300 12950 10770 10770 | 10770 | 11194
Loa®dg (99)

37




3bOHoEo 4-0l 25MAgEgds

J3500L
233@“0’; 1.0 14 1,195 1195 | 1,195 14
MEYM S
@)
Bo0mbsbbdgeo S S S
9995600l é 2 5
SOLYOODS 0 3 & 6 2 8 g
o L 2, &2 &2 &2
8 e 8 » 8 4 3 3 3
é 3 R 3 3 2 2 2
€ €
3 £ & £ & g G P

1.4. 65300M33MOMYJEJOoL BHMIBLIMME0MYdOL 3Mrm3gldo
35350989 m5 MLSFOHMbM BdMmsMdOols,
bobdsesofobssmBgam s 93mEmy0@o dmmbmgbgdols
30603700

395H030000  3OMEILYOOL  53GMT>GHVM0  BoMmzol  LOYYmGBOL
960-900  3003mbgbEAL  goagbl  LoBzoMmomm  35ambgdol  ©sbmadzmol
LobBYds.  3953mbgdol  bmdgMHo  TgoEsgl  0bxzm®mIs3osl  dolo oMM
39960319600 FobsLosmMgdgdol  Jgbobgd,  OHMYMMGO0Bss  393mbol  Bodo,
©IMIDs ©MmEIbMdS, GH30M53(9MdS, 2oILIBOEO BHIF0MMOL Lobgmds
bbgs. Lo@z00mm  353mbgdol bmdgho 8 30g®m0sbos.  3olLEIMBgdoLm3OL
30603900 3086005 SM0L 7 (390 39996@0L  2oslyBoo  gomb-
3oLEIMBOLS, MHMIOL 306390 308OO  SMOL  9).  358Mb-30L3HYMbYBOL
d9mmg gommo 0, 1 50bodbsogl, ®md 3obGHIOL 4963mm3bowos do@mdols
@5  3BNol  gosloboo. 2, 3, 4, 5 ©0d GIMoL  9MdbEO
653003360:MmJBH9d0L 2oLy BoO. 6 JodoMo GHzoMmgdo. 7 — 1533900
36MHmYJBHgoo. 9gusdg 30RO FoBLIBOZIMSZL  30HOM  B3gE0sW0DOEOSL.
d9mmbg-9903009 30BOIO0  35amboll  Gogoo  bmdMgdl.  99-8  30xOO
§o60mo 96l L3MbEHMME™ 6odsbL.

38




9963 5GSE300L  3GMME3gLdo  3K0doEHIMHO  30MMBYOOL, BoBEOMmYOIW DS
dmd5mdoL  BoRJoMggdol, 3sambgdols  Lsgswro  bsforgdol, dmbGW)Fgdol,
IO GHYIg-Lofigzo  Imfigmdowmdol s  0sbsaol  MHglogzHmdgdom
399mf399wo  ©obsdomMo  MH93900m  s@PO00 593l 3oLEIMBOL  J350d0
©5L53390bg  dgBo 693900l Fo®mdmddbsl.  35amMb-3olEIMBIdOL IOl
0900092  BoLOEG30MmM0  LOMJ39gdol  shdogdmEro  IbMZs  (F9BOOWO
A30006535000L6 OHML) 35000 359600l 5033000905 0()393L BsFMLSLLAGEO
399o60Bdol s BsLOEGZ0MMO Lotz gdol 99dsdFoEmHMgdMwo  MHgbobol
15090900l AFYMOMOIL  godmbigemsl, ol F9gass3g bgds bsgmmdols
39300635  90b0dbMero  39J960BTgd0EIb, M3 mogol  dbGO3  HBMEOL
b56doMLH0bssMBIY™ S 93MEMPO0MOO 306MHMDJIOL QoMgLgdsls.

59 dmombmgbgdol  asmgzgswolfjobgdom @y  sMg  FgLermeEgdIero
LodgEboghm  BsdOMIGOoL  9BoewoBol  Loxrxmdzgwbg  3oLEIMBYdOL
Bodmlslbdgero 394sboBdol s ©(339¢-89dd3900 LoMd3zgerol  Egdbozm®o
9aM3smgmodol  MOD0gOH™M35330M0L  Tguogars  gosbsBoo  Lydodo
A306009d0l MBsROHMbMIdOL BOHWb39ygmRol, 9md6530
090950039600 Md9d0L dhgmdMosb 259mbgeols QO 930 M0G0
MBoBOMbMYdOL  QomIxMdGBIOoL  Lygombgddo @y  Fomo  LEOHEYmaoL
3060Md00L  ©FMT390s.  ©oPIBOE0s, MHMT  Q9MgIML s 3OLEGHIMbOL
939030 sOLgdMEo 359MH0L 3H933gMoGHMOL 4oblbgsggd9gd0L MM SEAOWO
5J3b  g3sddo  35960L  ©BJoMgdme  3mBbOE0MYdLlL.  J350d0 35960l
©5RJoMgdmo  3mb0E0Mmgdol  30MMmdgddo  d9ddzqdo  Lotgzgwo 396
MBOHWB39gmRL 35000 BoFoMHm Mom©gbmdol 3590l 99dzq05L, YOO
5J3L 439080 BMG®Bom  omM35eolfobgdmw By dgBHo 353290l Hocdmddbsl
Go3g mog0l IbM0g Motymxzoms Imgdggdl Bsdmbolbdgwo dgdsbobdols
30O g9bd3ombo®gdsty, Mol 993 Fgbodergdgeros
653000330:Mm©JBHgd0L 4o:5mb3s s 30LEIOBOL J3980L IBMOTs30s.

353Mb-30L39Mbgd0m  Lsdodo  BH30MMJOIOL  2oIBOZ0L  3OHMEgLTdo
353HoM90gems  MBROMbM  IMIMHMdOL,  LobobdOHm s 93mEmyo©Ho

39



b5d0dMMYdOL o330l 30MMBdJIOL  YDBOHMB3ggmgol  Lsddgdo oo
Owo 9603905 398Mb-30LGHIMbJOOL  SMToEGHIOOL 3Bz oMM
daMds6mgmdsdo  NBOHMb3gwymasl @  dvo  LBHmEO  9du3emo@eEost.
5MF5GHMOMOL  gMHm-9M00  Lo3slbbolidygderm  3356dL  Fo®mBmowgbl  sd;393-
09093900  LoMd3gero.  (393-09903900  LOMJ39egdol  IBOTEMEMBSS
WBOHMB3gegml  353mb-30LGHMbol  J390do  BHgdbozmMo  3oMOHmdgdom
(6m®3gdom) gom35¢olfobgdmwo (6935 s 3537909d0.

g4m39o3g bgdmo  50bodbwosb  998mdobsty ©sd3s3-093d3000
Lotd39wgdool  gMbdgombo@gdol  Tguhogs,  LEMd3gergdol  LyLGo
5QQ0gdoL o9y,  LoLEGIsGH0DBIE00,  2oFIMMIMdIMS  33¢I3S,
399G96M65605bMdOL 56390080 s Fogdmwo 0bxgmMIs3ool  sbsewobol
boggmdzgadg  ©99393-09993900  LOMJ39gdol  IMPYIMHBOBSE0S-bLOHIYMAS
353oM9dgerms  AdOMOOL, 93MMYoMMO s LobsbdOHm  MLsgMMbmgdol
5350 gdol doBboom.

056599000Mm39 353Mb-30L3HIMbJOOL 3MIMYJBHJdOL s 8FgbgdEMdOL
©OML  358mbgdo  Mbs 0y3bgb sOFMH30wbo  13gEosEMMO  SMTSEH MMM,
MmIEgdds3 by HBONB3gymb:

- d060mSO0 B333930L dowosbo 39MmdgEmds;

doM0mo0 B939@0L MHgbogmmdol MML ©sds@gdomds Lotdgzgeds

50 59339 B3Ol g3 ((13909);

- B9393H0L 830OME ©IHYEOZs ol bgsd3omBy dgsto bsfos3zgool
dmbg9Mol OHMU;

- Bsd393HoL  Loodgom  gudwgs@ogool ML Fomdmgdbowro
©MGHYIYI0LS S 3006530016 OMU;

- 290LsBoO  BH306MHmMYO0L B0TsMm BYMIOMD;

- 30LEHIOBIOOL  2oM93b30L WML AsdMgEbo  LYFMSEgdgdOL  F0TG)
9QMOMAY;

- 3mbBLEGHOMIEool LodsMH039;

- 3mBLEGHOMIE00L dBOEIdOL LosW30Y;

40



- 3mBLEHOMIE00l dobodserMo imbs;
- 3mBLEGHOMIE00l FmBLObBYOIMBdOL s M9MbEOL Loswzowy;
- 39496000l Bs39B30 BodmMLbIOL OML 59309090 bdFoMMGdOLSL;
- 099960Bdol  bobymdewrogo  9Ju3Es@SE0s  IMZI0YMIOOL
690mbEOL 496M9dg.
3oLEIOBYdOL  9MToEHIOOL  oboLOIMYdIgdo  m39dos  3bGHowdo

3oLAHIOBYOOL sHTsBH MOl BsbsliosmMYdMdO
gbeoo 5

obslosmgdemol Laby dmmbmgbgdo

MBogOMbMgdoL dmbmgzbgdo 30bLEBHGWI300b LodBHI0E) s LsodgEMMds

3009M3E0Mwo  dmmbmzbgdo Bogamgdo 030000040 gds, oo  dbsbGgdol
3909, 30@ILOIHBOEO  BHZ0OHMIVOL (339, 300 O™
©OGW-OEH30MmM30LmM30L, T30  LogdLdwmo@sgom
boMx 900

36d0mco dmmbmgbado A3060m0L  2503B0360L - 2oodbBOELZ0L - BHZ0MMOL
0080900l ImmbM36930 (LEGZMHMNM YosTHBOWs3gdOL
06365LGHOWIBHMOOL Inmbm3zbgdo - wmyolE03ls)

93M®a0MHo Inmbmgbgdo 363G mol 099o60%Bdol 39639GHM@Mmds
9Jb3egeB o300l 3MMmEgldo

963mbmdozmwo dnmbmgbgdo 9Ju3eeBoEool,  G9dbogm@mo  dmdbabmEgmdol o
690mbEob ©OML Loddomgdols Bo@otMgdol
LOJoMBH03Y.

1.5. 5bsgwo 5md0L bsgmmd3MmMEYdE 900l goslisBowo
358Mb-30LGHJMBIIOL sd(393-89333900 Latd3zgeErgdo

Lobosgobm  39gMMbgmdol  Mmd0gdBHdoL  LSsMIMM  MLITOHPBMYOOL
005356 53m3965L  FoMTmMopabl  535M0gd0L  MoL3oL dgd30Mgds.  Lsdodo
G3060m900L  BHEMbL3IMOGH0MIOOL  3OMEgbdo  535M0Mwo  LoGWYSE0gd0L
090mgddbols  89000bg939d0L  sEdsMds  Bo3Fom@  FoPoer0s, MO3  S0bLbgds
o60madol  B39308035300m,  BHYPIb30gd0m s 9JL3EMEBEHSEOOL
306d9d00. 535600 LoE9530900 bdoGo §o63m0gabgds
39693009390 IMHYmdOEMdOoL  ILYIZgODBY  TgBHOM  25339000LS.

Lo6J390gd0l  IBIYdOL s 3396d900L  BHgdbolzmMo  ByMIsmgMdOL

41




3M5LsMbsM  3MBEHOMo  JMfymdoEmddoL  39dbo3MGmo  IAMISMIMdOL
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