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Abstract

Dissertation work aims to use of energy saving methods and means of the
oil and oil products by the pipelines to optimize the regimes. The solution of this
problem is a very actual issue.

The main objectives of the research are: to determine the actual hydraulic
characteristics of pumping stations and pipelines for the Baku-Supsa oil pipeline.
Also the methods of optimizing the pumping equipment scheme (theoretical
positions and computer techniques); Selection of methods of regulating magistral
pump work and developing recommendations for their use; Development of
technologies of the use of autonomous power supply pumping stations;
Optimization of territorial distribution of energy resources and reduction of
energy losses in communications.

In order to verify the methods and algorithms used in the dissertation, the
Baku-Supsa dispatch information of the main oil pipeline is discussed; Database of
measurement and control systems carried out by pumping stations computer
programs as experimental data and other production information. In the
dissertation the study has been conducted by traditional methods (statistical
analysis, forecasting of time series, factor analysis and forecasting of economic
processes, evaluation and forecasting expert methods). Research found that they
have limited use to theoretical and practical viewpoint; Planning and optimizing
the loading of the product by oil terminals is a topical problem.

The work is dedicated to analyzing the energy efficiency of the oil and oil
products pipelines, as well as the main ways of energy saving exploitation of oil
pipelines. The energy efficiency of the sector is determined by the following key
factors: the energy costs of the station's own needs, which, in turn, are divided
into technological and supportive means; The volume of electricity losses - in
transformers, cable lines and in the insulation system. Also loss of oil products
during transportation and storage.

Regulation of the turbo mechanism engine - the use of drosseling has a
number of advantages. In stationary modes this is the device's low loads, reduced
leaks and other losses in the main pipelines. In dynamics, this is an improved
degree of regulation, reduction of the likelihood of hydro hammer, automating
interconnected variables management. A number of studies show that in some
cases its impact is significantly higher than energy savings.

In the work, the mathematical models for flow of oil and oil products are
established for stationary and non-state regimes. The efficiency of analyzing the
methods of equation of stationary regimes is considered. The concept and
determination of the pipeline highway characteristics has been obtained. It is
shown that management of drosseling method is related to the formation of
artificial characteristics of the pipeline. In the dissertation the method of
optimization of the parameters of pipelines is developed by the energy efficiency
criteria of pumping stations. The calculation methods for estimation and control of
pumping stations are available through different combinations of pump aggregates.
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It is estimated that the use of this method allows to increase efficiency of pumping
station at the maximum cost of existing equipment. The software package of
technology risk characteristics, its use and evaluation has been developed.

In the work, held the process of regulating transient processes, which gives
us the possibility of rotation of turbo-mechanisms with high frequency; The
mathematical model of pressure and expenditure in the dominant point of the
hydraulic system has been developed, which shows that we have managed and
variable impact.

A mathematical model of energy efficiency of flow in the main oil pipeline
is obtained for the established regime. For the evaluation of the energy efficiency
criterion of transport, the concept is included and it will examine the coefficient of
the Pipeline linear part. This component during drosseling method gives us of
handling flow - energy saving. The resulting results can save energy 2-2.5 times.
Methods of building artificial pumping characteristics have been developed.
Mathematical Optimization Method for product shipping has been developed in
order to plan and optimize the loading of tankers with oil terminals. Using
computer technology programs, marine bottling terminals have been developed to
handle product loading in the tanker with considerable configuration pipelines.
Modeling of shutter-regulating and protective equipment is based on factual
hydraulic characteristics.

Experiments based on the Baku-Supsa pipeline showed that realization of
the model and its computer program will be adequately reflected during the
transition process in the system. In particular, during various interactions: pump
circuits, during loading oil in tankers, etc.

Modern mathematical models and software can be used in creation
construction documentation.

Adapted methodology for probability analysis of safety and reliability of
mains oil pipelines is provided by quantitative and qualitatively grounded criteria.
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O0d  MBOROMBMGOOL  JoBLIBOZMS  SBMM309wgdL  5dIIMBOL  359gdSL
(MBosgMmbmgds - 8FYbgdol  godMmegwgdel  dBHYmbgdol 4903390
DoG5eol BMIsBY).

36OMabmbBo  Fgodergds  BsdMYseodgl  9999absoMs: ,,0m390wwo
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f(x) =+wF' (x);
F(x)= __[of(x)dx. @)
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4) 2960LsBO3MYds Ah, ©0035BMbgddo dmadbgg®owo h; Gosbggdol
509bMds (2obolisBwz®gds Moibggdo Ny );

5) 503(9Omm N, Gogbgzgdol gobofiowgds, sbserobmmo gmbdizoom (5),
HOLOMZ0LSE 930 gdIE0s O s A 356599FHMm9gool  360d3b9gemdgdoL
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X 599960 2505bMgd0l J060d0BS300L FgoMmEO
K
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0990ddo gobzobowmo HMligmdo sOBYdMEo (HMIGEds3 SdmfmEs
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dgmoby  9Hho3ob  999wgy  3RIONW@BM  ©IBIIHIVOL  Fobaforgdsl
©0535BMbgdol  dobggzom, o3 bobzabgdos bMow 12-do. bmdobser®o
3900l bobdg Hmos § =5 99 s Rsdowos Os3sBMbgdol Ah, = 0,233-0b
dobg300; h, -0s35%Bmbol Ah, -0l 580.

3963L5BE3OM®  350dMOol  Aobsforgdol M 356539 BHEMm0sbo
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f(d)= ant* e (7)
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Gb®0oeo 11. B33mmBLEYBOL LogzmbEGME@ MdBJBOL 3MGMBOMO EIBgIEHIdOL h,
Loe®dggdo (30; N =437)

0.44 0.6 0.72 0.81 0.26 0.68 0.92 1.18 0.142
0.32 0.86 1.21 0.83 0.12 0.73 0.69 1.04 0.49
0.29 0.76 0.67 0.38 0.13 0.92 0.7 0.67 0.146
0.22 0.73 0.84 0.38 0.13 0.75 0.49 0.52 0.52
0.27 0.85 0.73 0.38 0.49 0.7 0.7 0.63 0.49
0.21 0.75 0.53 0.79 0.64 0.75 0.72 1.39 0.63
0.32 1.12 0.7 0.93 0.52 0.65 0.92 1.25 0.118
0.38 1.03 0.45 1.04 0.25 0.66 0.54 0.42 0.14
0.46 0.72 0.66 1.12 0.34 0.38 0.8 1.28 0.23
0.58 0.77 0.66 1.05 0.24 0.39 1.26 1.44 0.26
0.59 1.35 0.75 1.45 0.68 0.46 1.21 0.98 0.123
1.71 1.37 0.83 1.11 0.62 0.57 0.35 0.83 0.37
0.3 1.1 0.85 1.18 0.67 0.52 0.29 0.63 0.54
0.35 0.96 0.68 0.86 0.22 0.62 1.04 0.45 0.52
0.33 1.33 1.1 1.29 0.23 0.36 1 0.58 1.04
0.83 1.21 0.96 0.89 0.22 0.38 0.46 0.59 1.13
0.65 1.46 0.69 0.71 0.103 0.57 0.49 0.74 0.79
0.66 1.52 0.71 0.72 0.104 0.33 0.65 0.39 0.72
0.97 2.64 0.86 0.64 0.103 0.3 0.75 0.62 0.75
0.52 2.55 0.85 0.2 0.55 0.35 0.56 0.76 0.61
0.53 1.14 0.91 0.43 0.72 1.17 0.65 0.73 0.34
0.28 1.6 0.87 0.31 0.65 0.93 0.23 0.84 0.36
0.23 1.13 0.96 0.98 0.58 1.08 0.44 0.59 0.31
0.38 1.25 1.07 0.66 0.58 0.49 0.31 0.87 0.33
0.23 0.94 1.03 0.8 0.57 0.51 0.42 0.74 0.37
0.39 0.96 1.18 0.23 0.103 0.57 0.44 0.7 0.36
0.18 0.99 1.47 0.25 0.104 0.87 0.42 0.83 0.34
0.3 1 1.47 0.26 0.103 0.84 0.48 0.89 0.36
0.35 0.88 0.94 0.47 0.79 0.55 0.41 0.72 1.61
3.6 0.69 0.86 0.24 0.67 0.54 0.39 1.4 3.08
15 0.84 1.22 0.28 0.37 0.106 0.28 0.74 2.02
1 0.36 0.96 0.29 0.37 0.106 0.24 0.78 0.87
0.65 0.38 0.79 1.07 0.3 0.103 0.109 1 0.85
0.59 0.36 0.99 0.43 0.61 0.62 0.2 0.98 0.78
0.57 0.28 1.05 0.44 0.77 0.54 0.22 0.39 0.44
0.95 0.24 1.21 0.55 0.61 0.6 0.23 0.52 0.44
1.09 0.37 0.62 0.49 0.41 0.33 0.17 0.32 0.42
1.06 0.37 0.65 0.5 0.56 0.41 0.18 0.69 0.42
1.03 0.53 0.78 0.47 0.5 0.44 0.46 0.69 0.46
1.03 0.53 0.89 0.49 0.49 0.67 0.39 0.5 0.43
0.93 0.96 0.51 0.49 0.71 0.67 0.45 0.63 0.44
0.89 1.88 0.55 0.63 0.62 0.59 1.29 0.57 0.43
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0.81 1.52 0.55 0.32 1.11 1.37 0.41 0.59 0.59
0.96 0.8 0.32 0.33 0.82 1.47 0.95 0.75 0.72
0.93 1.52 0.32 0.32 0.84 0.7 0.45 0.118 1.35
0.83 0.68 0.31 0.21 0.7 0.61 0.51 0.131 0.96
0.83 0.87 0.91 0.63 0.68 0.63 0.46 0.296 0.3
0.69 0.66 0.64 0.64 0.63 0.68 0.43 0.61 0.62
1.13 0.96 0.22 0.62 1.04

3gb®owo 12. ©gx9dEgdol Lom®dggdols ysbsfomgds

06¢ 935000 396¢®0 n, 30LEMyM50s f(d)
1 1 3 4

0.1 45 0.522041763 0.99189

0.3 105 1.218097448 | 1.252443
0.5 89 1.032482599 | 1.058291
0.7 70 0.812064965 | 0.751949
0.9 61 0.707656613 | 0.475914
1.1 31 0.35962877 0.275336
1.3 17 0.197215777 | 0.147771
1.5 10 0.116009281 | 0.074279
1.7 3 0.034802784 | 0.035207
1.9 1 0.011600928 | 0.015817
21 1 0.011600928 | 0.006761
2.3 0 0 0.002759
25 1 0.011600928 | 0.001078
2.7 1 0.011600928 | 0.000404
2.9 0 0 0.000145
3.1 1 0.011600928 | 5.05E-05
3.3 0 0 1.69E-05
3.5 0 0 5.45E-06
3.7 1 0.011600928 1.7E-06

N=437

30639 030 3030M3Mmm Jomgds@o3Mo dmwmeobo p = 0,678046
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656506060905, 2oBOHOL dobgz0m. 303Mm3Mmm F0MdMEo LEAHSGOLEHOIMMO
d036030L  doduodomemo s dobodsery®o 3600369 mdgdo K. =3,6 o

Hoin =0,1. 2963L5BOzOM™ 96039369cmdgd0lL Q0535Bmbo 36¢9

LBAOGOLIGH03MMO  IPIO030L  SF3WOGHMOS & = Pmax — Kmin = 3,2, 3030300
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0b@ 96350l LogMdg Ad = E ~0,2.

90090o  Looggdol 3603369 mdgdol  dobgzom 393900
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30953030960  a=148 (Bsb. 33-0U bmImgMsds), bowm  dsLYEdO

A=2175112 (A= iz).
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f(d)=3,219166 t*“% 21712 ®)
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0103 0% 0.7 09 1.1 1.3 1.5 1.7 1.9 21 23 25 27 29 31 3.3 3.5
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P =g _g M (11)
%7 -0b 3olosbysm0dgdws© 33946995 Bgdga0 8608369 mds - 3,471931.
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935030L MM3939;

14. 0000™bob VWO ™ds 56 3390m0.

39630bomm LEHMWYYEHIOMEo JoEamds, B53MdOL IMWZOHOL MM

6953060905 5 033005300l Lodmdomgdo, Mmdgeoi B39bL doge 893dsgzs
39999 Mmmb 9@9350;

1. 8mbso3gdgdol  dm3m3zgds o  gieligds;  LoFoGms  Fgo®Bgl
B90mgddggdol  Lgbs®o s dmbgl 3 LEgbstom  Jgloderm
39092900L 565¢00b0;

2. 59 LEgbsMom, Bmbgl dglsdem Bgdmddggdol 3OHMabmboMgds,
Gomd  3obolBEOZOML, OHMYMM0s 9BIJGHMIOO Fgom©Ido s dolo
3obbMM 309 gds;

3. 3m336MHMAoLME0 4905(Y39¢H0wgd9d0L dmdgobs, dmEgdmwo gGo3o
©539300690M0s  MOOMINWO  FJOOMEOEID 0330300l
9539dBO0L  3md0gdsLsb, Goms dmbgl Lsm39mglcm Lemoswr e -
9306m38039600 Lsbygdol ow9bs;

4. 033005300 Ly39009bM 35(056E0L JgMBg3s L3gbstgdolsm3zoL,
(053 HYds IVZOHOL 03305300l LEFMTomgdols dobodoBsios.

Lo@3060mm  dgsbgqdl, Gmdwomsg bgds 9639090830  3Mm©Md@oL
Bobbds  4o9Bb0sm  B53wm356909d0.  Tosm  oggom 3oy bobysddergmds,
LoOMMEGg00  BoOHM3580, oo 30EMSZW03M0  Hobos®TYMdS o
960036903560 RsGOMMdOL godmyggbgds. esbygool bobGo 3mbLGMmvdiool
53536905 396396096, bdoMs 0393l 2oawgxsl, G9b39M0ol Joboymdosb
LHGsg0 Foligarobsb.

B5300mdoL Bslbdol g@dobsgrols 9935y gbenmdsdo dgol:

- 69HIM399560900L 356305

- $9dbmmy0m©mo Joebsgbgdo;

- 39dbm@maomMo @mddmgdo;
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- 39d%Bmdo  bgarbsfymgdo,

S060oi3bg0L 3396d900;

300OMEMEYIg00L o330l 3396d9d0;

doloamdol  bsggdmdgdo  (bLobsdo®mm  dolLoymdgdo,
3odmbsbigargaro 80dgd0 Im{iymdowmdgdo ©s s. 8.);
daobygdol  dmfymdowmds  (LEYbgMgdo,  ©EMY3SO
5030900 Jenobygdo);

399(0960 H5g93™09d0;

©53bdoMg G9bMdYd0 s Boggdmdgd0;

30619d0,

6H9bobols

o630l Looldghgmm s dmbszgdgdol 9930Mgdol LolBgds (SCADA)

5 393906509 mdoL LolE9do.

39O 5ol GHgemdobosewdo Tgol odbdodg ™dogdEgdo, 3J9OHIM

LobG9ds o o. 4. [87,88].

Lo@30000Mm  B30MBLOEIBYdOL  LoLEgds, d5ELEOL  Fyawrgdol  asHdgbols
LoYM0, B533930 90MT5EMIOS, 53EMT>EGH0D0MGdIMwo LolE s, Ly3MbEHMMEM
530630900 6s30mMmdol 0330300l

Bab. 52. 535600 g963005(980L ImEgEo
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d9loderm 5350008  A5630056M900LSMZ0L

53000 dmEyEol
5b65¢0Bom, JglsdergdgEros 935000l sm0 Jgladerm B39bsMOL 49B30msMYds
(Bsb. 52).

000MGME0 139BsMOL M9oe0DBIEFO0L SEIBIDMBOL Q5562 O0TJdOLSL,
439mobBg 960d3bgemmazsbos C2 s C10 bgbsto - bgMgBol 89dabs, 535605
Bogomdol 99dymdo ssegdoo [87].

3bO0wo 24-sb BBL, MM 535000l 2363005M930L y39wsBg 9GO
d9L5de M 5BIMIMHO BEIBIMGOO SMOL BogMMdOL W3O, Bs3MMBLIIBTO
b3MgBHol  894dbolisl,  Golomzobss

G030l 535000BsM30L

50bodbemo
090998539005 839bgdgdol  bg. 939dMwo  IBHYMbgdgdol by 53agbl
bmdowgdgdol  dmzwgbgdol 096300 g3MMdsL, oL  godms  gloderms
3904bsL 535605, LMo FMEYEo  bYTOGdIL 435dg3l  FoMdMmgzsb0bmm
535600 BoE¥O300L doMgMo B0BIHBO s FIbbMO30gEgL 36019396300
©mbolidogdgdo.

gbMoo 24. 535000L L3IbMYOOL 9630005MYBOL HYsEODBIFOOL SEBIMIMDYDO

6950300l boomdogrgdols bobdoky,
1 .
L3gbstrols 535600k sfig®s 5Ed5MOS /(§9emo-30)
BmadgHo bGMEo GO
b36Go bgdgBo
390X 093IXS
1 2 3 4 5 6
C1 5356100 0,93650 - -5 4
1,50-1 1,59-10
C2 b3gegmol - 0,99497 ~0-10 '
0ob%1:
C3,C6 JOoHY 0,00579 | 000025 | 23.10%° | 15.107%
5539 J90s
C4,C7 300l 000555 | 000005 | 43-10%° | 6,0-10°
bsbdoto
C5,C8 56mgdobL bsbdsto | 0,052155 0,00473 2,0-107° 2,8-107°
C9 5395605 0,93650 -
-5 -5
10 06Ol i 0.99497 3,50-10 3,43-10
35Q3babgE by

gb®owo 25-ob dobgzom, 0465 DoGool 2osbasm0dgds Tglodeom
535600B5m30L,  Lsdo  BEgbsGolomzol -  bsgmMmdol W3S  bIgwgmDBy

B5300mdLog6do  BgmgEOLL, BogmMdOL O3S s bsbdsdo bdgwgmby
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653003l I6oL LMo  2oaagxolsl s  6530mMd0L  IM3Ms  fgoby
Bo300mdLo9bol bEMo 393GXR oS, 53560900 b39656M9d0L
950bs30900L ((C2), (C4) s (C 9)) 93MmEMmomEo DoMowo dmygzsbowros
Bob. 53-Bg osaEodol Loboo.

o 4 cs

B 30633060 B3Hm0
0 363636780 535600l €r033003G05b) ermz3e0big0osB)
B g3e¢megom6o Babagio

Bsb. 53. %509M0 BsMSE0 glsderm 5350000, bi3gbstgdols C2 C4 s CI MHgseoBgdolsls

3600 25. 535600l Iglisdenm X53MHO BsMSEO

BoM3eol m©Ybmds, 5mslo

BoM5eol H030 ©ME5MHO
c2 Cc4 9
306530600 BoG>E0 180 395 85
6 o}
Q65BN GO0 535600l 20 40 g

0330053059/ 35¢00bo30009
LM E05-93m608039M0 IBS35MYGdO - - -

06000 oMo - - -
93MEMA07)MH0 BoBIOO 610 840 157
bem 810 1275 250

300900 89939006  965¢00Bolsl, F9godegds 25399l L33,
Omd  439oHg 0O DBoGoo 93543l 03 L3gbsGoLLL, GMmEILLE  SMOL
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65300m30L oM3GMs bsbdoom. LOWwo BoGseroll doMomso Fgdsagbgaro
§969M596L 93M@My0ME BIMIEL, MO0 s05BYddo (FBOOWO 22).

Bob.  54-%g BoBggbgdos  Fgoocgdomo  2sbsfoegdol  osy®sd,
1396560900l KX 53YMHO BIGSWOm.

dmboembgwo 999000  dgEHo© 69393 0me  253agbsls  sbgbl
39690 bY.

5023905, dgx59900Lsl, Mbs  00d3sL, MHMI  Lydodo  LofoMdmm
0009JBHoL  9Ju3EMEBsEooLLl, oW gdgwos dmbEgl  MLOBODbM
Rbd30Mmbo®mgdol  MBOWB3gYmRs, B3 ®IoLsm3z0L  HoMdmoygbl
36M0MO0GIAHVI  58m396sL.  5530MmBLSGHMBL3MMEGHM  Md0g]BJOOL  Lofo®dmm
53560900l MomMmEIbmdMogz0  Jg@oligds s bsgrobo  bgwl  Mfymdl
3520LEGHMIWMOHO 5530MBLHIHJIOL ADBMHOEO MHOLZIOOL 0IBMOTOI>EO
©> 0393V 98GO 3gbgxTbAOL B5wsFg39HOLYdIBOL Bo@gdsl [90-93].

Bsb. 54. bOHMEo gbsdane BsSWO 535G

5060950, Jgboderm  53500900L FobslfoMo sboerobol Logmdzgenby,
99L5dgd9w0s 998ds3gLs IO Moo LomcRboBsgom s Lsobgobemm
©mbolidogdgdo, MHmAEgdoi Jobbs olsbogl 53560930l 3609396305, oG,
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o530l dbM0g,  LEFMOgdsll 0dwg3d  93030WM®  35GHIBGHOMBYIO
3539605 MM0 ©HS35602900.

65300md0L sV3MOLLL Fglsderms 890ga0 LoGSE0YdO:

1. bmdserol 306306 653Md0L 2o5mb30L 535000l a35d3L:
Lo@G®obl3MmOGHM  Jgdmbzgzs  3MmOGOL  53353HMOOL  gocgm,  db30Mgd0l
5309030 56 BsdMIGdS-800900L 3MM39IMGOOL OHMLU;

2. bmdsgrbg 653000m30L  ©o3Gms  bgoolbgs  Mm39M30900LSL:
BoGZ30M™M35-3905BHZ0MM35, 00163060905, 33IEGHZ0MMIZS S 5. T.;

3. b0l 5335¢MMH0530 Ymaboll OH™L s o. 3.

SLgmo  LoE¥sEool 153096 530w gdol doBbom 0ygbgdgb T9day
Dmdgob:

- bmdowrol 399056%9 Bogormdols dmbgzgMob QMM
3MBLAONJsoawo  pdEsfigzadowgdo - GHobOBo,  J3989d0,  53MBOL
3oLE9MBYd0 s 5. T.;

- bmdserol 393356%g 3mbLEHOWMJ30Mwo oHY393H0gdgd0, Boms
Bo300mdol mbzgMs BP3580 15300096 04651 S30EgdY0;

- 399603960 Iymdowmdgdo s Foboggdo, HMIGEMS LETLSWGOOMS3
bgds 65300M00L M35E0BO305 s 8936905, B350 BoM3MOLLL - VO3MES
dmb9b0, bL30dgMgd0, LemEMOIbEHJdO o . 8.

39000b3939930L  9565¢0BOLIMZOL  IXFMBIOS bgds F9dgabsoMmo
(bsdo Harols B obo):

1. BmBsw@gdol gmabs 6530mdol  3HgMdobosegdmsb, Bo@zoMmmgs-

3905GH3060mM30L M39M530900 - 82 J90mnb3z939;

2. dMB306gds  ©gobY, gomo  bmIowosd - dgmegdo: 24

d9d0bg939;

3. bmdsengdol dmdMomdolsll sB0sbgdgdo d9dgao d9dmbggzobol:

@M 3HYIYd0, }Hob3900L X sbYds, xS d9hghBg s b3zMgEgdol
5ML90MdOLL beadsgrol BsdoMm3s - 2 §90mbgzg3s;

4. Bz 3mMAGJo - 5 890mbgg3s;
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6530030l B3060mM30L 2o0dMds;
0H560 9900©0gd0lL 6539630~ 1 890mbg93s;
5839mdqds - 1 999mbg939;

© N o U

LodMHMb0  3000639GOL FPLOgdOL s Tsbagdols doaegxs - 1
d90mbg939;

9. ULbgs dg0mbgg3900 - 4 990mnbgz93s.

Bob. 55-Bg 65B3969005 Tglodsdolo bEsEHoLE03Mo Imbs3gdgdo.

5023965, 063000963Jd0l doMomoo oo dmol Fgdbmemaom®o
©5M393900 S BOGHZ0MMM dB30MGdS 5335GMM090T0. o0 X5F0 TJoYbL
74%-b. (0393900 2505H0©3900LSL - 16%, 05653 LEIEHOLEG03MMO© MBOM
bdoMos ©o0gms 10 GHmbsdg, bmerm 100 GHmbsdg dgBo© 0d305m0
09000b3939%05  (@isbErmgdom  ghomo  d9dmbgzglzs  smgmeo  Hargdol
39685300Md580).

Bob. 55. 30BgBgdoL LEBGHOLEEHO NGO dmMBs3gdgdo.
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Bogmmdol  BoB300035-3505GH30MM30L5L  ©oM3Mol  dobgbgdo

399009905 (M5b506090w0) (bsb. 56):

1.
2.

A A

53%900b 20o3L9ds - 42 G90mbgggs (28 %);

A9Jbmmyools 96 0bLEGHMMJ300L MM393900 - 22 Fgdombgggze
(14,67%);

3MBGHOM@OL sOHHMLGOMDS - 22 G90mbgg3s (14,67 %);

560l (oebogbols) gogaargxs - 15 99dmbggzs (10 %);

Lbgs - 12 9d0bgq3s (8 %).

D560 bedserol 3MH3MLdo 56 dobo EsB0sbgds - 12 9dmbggzs (8
%);

9mfymdomdol MHgbogzmmds - 9 99dmbgggzs (6 %);

5x8gmdqds - 8 9dmbggzs (5.3 %).

bsbds®o- 8 99dbgages (5,3 %).

Bob. 56. 653000dOL BsBHZ0M0135-5302BZ30MHMZ0LL sMZ3MOL oBYBIOL LEBIGHOLE0IS
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503600l BLEASGOLGH03IS, MMIJWOoE 935300609 MWos  3MBE3IOYEHMEO
3965309000 BoEoMgdsLmsb, 9800905 (M9b7106Mgdo) (bsb. 57):

1. d163069ds - 14 90mbgggs (60,9%);

2. 65300mdOL 25H0E35 JMHMO BMI>OEsb Fgmegdo - 5 99dmbggzs

(21,7%);

3. 300905-b50569ds - 3 990mbgg3s (13,1%);

4. bmdoe ol sH0sbgds 3963060900l - 1 9gdmbgags (4,3%).
bm3s¢qd0L 3dMsmdoLOL, 6530MdOL 3G Fsls o33egds 0,001-s 835
G™b59Yg, bergm LM GMeEos 64,75 FHmbos.

Bsb. 57. 3mb3MgE o Mm3gMs309d0l smzmols JoBgBBdOL LBsGHOLE03S

do6M0m50 30DgH9gd0 999205 (M3b506Mgd0LsL) (b5b. 58):
1. Bmdsegdol dgxsbgds - 8 99dmbaggs (34,8%);
2. ©oxmds 3ghgBBy - 6 898mbga3s (25,0%);
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AN S

M GHYIgdo - 5 9gdmbgazs (20,8%);
b3M9GH0 3MM3MLdo - 2 99dmnbgg3s (8,3%);
BodoM3s - 2 990mbgzggzs (8,3%);

Boygs@om - 2 990mbgags (4,2%)

Bsb. 58. sm3zMol J0DYbgdo brmdsegdol dmdMsmdolsls

0360900l IXFBYds oLl dobggzom dmyzsbowos sbMown 26-do.

3bM0o 26. 65300MBOL IMZMOL BMMDOMO J565F0Egds, sM3MOL Jslol

dobggom
Ne 06 9Mgzsemols 0990mbgg3900L | 0b6300gbEJdOL
b036M900, & 65m©9bmds GO0 %-©sb
1 0+0,01 1 6,25
2 0,01+0,1 2 12,5
3 0,1+1,0 2 12,5
4 1,0-10,0 8 50,0
5 10,0+-100,0 2 12,5
6 100,0+1000,0 1 6,25
Lo 16 100%
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5.3. 35g0LEGH®MSEMEOO 55300MBLSEIHOL IBOBYIOOLS S 535(0JdOL
®30mdM030 565¢woBO

39630bomm  M30LMdM030  sbsErobo, Mmwog bgds Sbodbyo

QsD0sbgdols
ME9bMdom,

dobgzom,

bd09d@GHeo

99b396M@H9d0L

dog®

035BsBOOLOL

3960LsBE3Mds 890090 RGN0 [49]:

—2
y
K=10Ilg — |,

Boomgwogro
dobg3z0m,

JOgoob
MH™Igero3

(56)

Bosg Y M0l 8500985303700 dmmmeobo; D - ©oldgmlos, GM@Igmogs

2960L5BE3Mds 890 9abs0Ms:

D= nili(yi_;/)z )

i=1

LoS3 Y 9oL 9Ju3gHEHOL 9x85Lgds; N - 9Ju39MHEHJOOL MoMmEgbMds.

o3 MBO™  dgBos  3ModgModo,

bs6HoLbboL FoMmM35 s 3MbEGHOMEO.

gbOowo 27. 378mms30v6o oMol 53905 (306390 35G0s6E0)

(57)

doo g™ 36093693560

B354 BHMOIO0L HomEIbmdS
5396 EH ol
3db3g600 1 2 3 4 5 6 7 8 9
d99x35lsgds
1 3 9 2 2 2 9 9 9 2
2 4 7 3 1 3 8 10 9 2
3 5 8 2 1 4 10 10 10 1
4 4 8 3 1 3 10 9 9 2
5 3 10 3 2 3 9 9 8 1
6 3 8 3 1 2 10 8 8 1
B33 367 | 833 | 267 | 133 | 283 | 933 | 9.17 | 883 | 1.50
©ob3g®bos | 2.67 | 013 | 048 | 012 | 061 | 541 | 013 | 3.96 | 0.06
JOgdob 7.78 | 26.91 | 12.34 | 17.28 | 15.10 | 11.33 | 26.91 | 11.61 | 19.95
30980309640
G596 12 8 42 22 12 8 22 15 9
@565 | 592.12 | 518.31 | 380.25 | 215.32 | 181.24 | 179.52 | 174.15 | 93.38 | 90.64
Bmdgemols
6 7 1 2 3 4 9 8 5
965506905
35693mb Goto | 24.42 | 4579 | 61.47 | 7035 | 77.83 | 85.23 | 92.41 | 96.26 | 100
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39630bomm, Bob. 56-0b Jglodsdobo dmbs3gdgdo s  BogsGHSMMo™
99b396GH0L 3096 J0LGdMOo Jgdol goblsDLz®ms MmO dgomom: Lsdwysem
boooll s oL3gMLool dobgzom. xgo  gobgobomo  3o6H39wo0
3560056¢)0. mM039 J90mbz9g3580 935938 BodBHMGMYd0, MHMIGEMS M>MEIDMDS
5oL 3bMs s gd3bo gdudgmGo. 8930@ebmm EbGMogr 27-8o, dsdm3z094gbmo
LodMom  BoEOEY) @O LLdMEMME  935Mme  3MWs3gomMo oo,
©H056900L dobgz0m (bob. 59).

3063900 9BHo3oLom30L 939530  3Moambo s Mbg0MmgdMwo
3ombo.

16
14
12 12

o N B O @

2iF

ByJOmOBob Hogo

9

Bsb. 59. 3mmogmbo s MsbgoMgdmmo dmerogmbo

39m69  9GHo30LsM30L  535Mm®  3M0dMbo  JMEgdol  BogG™EMmdOL
dobg30m s M3B710MGOMWo 3meoymbo (bsb. 60).

50.00
45.00
40.00
35.00

30.00
25.00
20.00

15.00
10.00
5.00
0.00

50.00
45.00
40.00
35.00

30.00
25.00
20.00

15.00
10.00
5.00
0.00

B65b. 60. Jryewgdol Bogd@mMgdol 3meoambo s MsbyoMgdmmwo dmmogmbo
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d9bdg 9BS30BOMZ0L  5358M0 30LBHMYMHT> S 3MFMESEOOO oMo
(Bsb. 61).

-——r-——-—-

Bob. 61. 30LBMYMTs s 3EYdsz0MGo foMo

3ob30bowmm A, B s C Bmbgdo, Hm3wgdoi d9gbedsdqds 36m39b@wmen
0960093l (80%, 10% s 10%). dgbodsdobo 30639 Moydo Mbs dmbgl
5056700l 369396305 990890 Mr0yoo: Dmbs A — 6, 7, 1, 2 s 3; Dmbs B — 4
@5 9; Bmbs C — 8 @5 5. 9. 0. Dmbs A - 3Bsm0 bmdsenol 300M39ldo 56 dobo
©H056905; fiymdommdol MHgbogzmmds; 53HgdoL 45s3L9ds; BHgdbmemyool
96 0BLEBHOI300L IMP3)3900 @S JMBGHOMEOL  SMIOLYOMDS. Dmbs B -
desb0l (Foelisogbol) gogergxs @s bsbds®o; Bmbs C - sg39mdqds s Lbgs
d90mbgnzgdo.

0v)  B35@9Mg00  dgmeg  35M056GL - 9Ju3gOHEHJOOL  JmeEgdol
©obL39gMHLOOL Jobg30m, 3MMEFINIOS 3BsXMAO0MM0s (bMowo 28, bob. 62 s
63).
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300 28. 33300 oMol s390s (IgmMyg 356056¢30)

B5JBHMMO0L H5m©IbmdS
L S 2 3 | 4 5 6 7 8 9
099535905
1 3 9 2 2 2 9 9 9 2
2 4 7 3 1 3 8 10 9 2
3 5 8 2 1 4 10 10 10 1
4 4 8 3 1 3 10 9 9 2
5 3 10 3 2 3 9 9 8 1
6 3 8 3 1 2 10 8 8 1

LodoEm 3.67 | 8.33 2.67 | 1.33 2.83 9.33 9.17 8.83 1.50

©ob3gmLos 0.67 1.07 | 0.27 | 0.27 0.57 0.67 0.57 0.57 0.30

B0
13.01 | 18.13 | 14.22 | 8.16 | 11.48 | 21.14 | 21.19 | 21.36 | 8.75
30980609500
Bmdgeol
7 8 6 2 3 1 5 9 4
5650690
39693 MUL
Bot 16.93 | 32.87 | 20.21 | 6.66 | 13.17 | 44.68 | 44.89 | 45.63 | 7.66
060

d9Lodsdobo 30639 Mogdo Mbs dmbEgl sH0sbgdoL 369396309
39900920 M040m: Bmbs A -7, 8, 6 5 2; Bmbs B —3 s 1; mbs C—-5,9 s 4. 9.
0. Bmbs A - 8mfymdommdol MHgbogzmmds; 98390dgds; dBsM0 bmdserol
300379600 56 dobo sB0sbgds s ZMBBHOMWOL  sMIMLGdMdS. bmbs B -
3MBGHOMEOL  5MeOBYOMdS @5 93Dl QoogLgds; bmbs C - Lbgs
09900b3939%0; H56dsM0 @S Feobyol (Bolsgbol) goggxs.

1103

8 6 2 3
B3l G3bgotgro Gogo

B9b. 62. 3mmopambo s HsbmgoMgdywo dmgogmbo
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306390 356056@0L  AbogLbo  AgLodg  9BHO30LIMZ0L  5353MmM
30LEMYG535 @O 3509B ™ML oo (bsb. 63).

-——--——————————---—ﬂ——

Bob. 63. 30LBMYMTs s 35MYgEBML FoMo

0] B5353)9M90m m6039 350056¢0L 9B50DBL, 35133600, MHMA dgmeg

3900560  NBOM  bgwlboy®gwo s  LY0IgEOM,  MOEABSE  JMEgdol
396LsBM3Ms EOoLZgMLoOL Jobgw300m MBOM BYLiGos.
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0530 6. BOHdMIgJoboBIgdoL AfFoMBmgdEmdols s sbgzol
3560030L LEAHOMJGHYOMEOo bggds, EOHMBYELOMIdOL Igomeol
250mygbgdom

5069  G0gdMwo  JomgdoBozMo  dmEIEgdo  (s3YsMPOMWO S
©39Ys69090), MHMAOlL Lsdmomgdom bgds GHwdmgdol Mgy gds
B5939%)-05M9390M909e0  5MT>GHMOOL LI gdom  (EOMLYE0MHYdY),
3obobogds  BogolBHMowmmo  6530MdBsEIbol 09500900l (3300w 9dY,
3960dm©  gobobomgds g439webg MBOM  o3MEMdowo Lsdo  3MbB3MgEGHMwo
d9dombgggs:

- 900 GHddMm, Bs39EHOL LEMEO FobLboLsL;

- 350G  3990m9dmwo  mMo  GHddm,  Bs39@EHgool
93290 9d0Lsl;

- 9600 GHMIdIML G0 gds Bs3gBHI00m, MO0 obIEHMgdom
35659 © bsHgddo.

&99bmemyomcmo 36 399%0L o305, 39bbs3MMgdom
65300009505349-05390580, 969629303500 s 5. 3., 359m0Y49bgds 53G0S IOHO
6535009008 m3B0T0Bog0s (33WOEO 396539 BHMgdom.  AFoMTMGO™MdOL
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