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LeOL SO ftcdB ddfLSdsts undmEd WO . yd flezH ' &j s QedeS 2 ¢ O dzs
sj i3 j Oktetss , $IRO o BrF Bzda's H3J0s ol 'drigtics o Odzdzy Bl dzd o
fod ZOH ' TGA/ DSC 1 %' tddf &'ME TWELEROTOAEDO. € ] 4
sjf dsfteso ' Hdzsfls' HEMd Hy ko OddR &Okjte' Od' o o ¢
©ZOD d 2z H ts s Y iy ifizi & o dejsdzls O dz' diasizv € telzfiedt§ 'O Istsde@asdzjs d3j s O
vif sy Ldud odkOmMlsdotsmls' Odlsdyf' tcjdz @ §tcj HilsO:

Nl

™ o 1 Ne 1

T3 M

1 %3 - - m/\
20 - MNo 4

mwW | 35 Ne 4 50 20 =
203 ™ “\/\

430 440 K 690 700 710 K 930 240 950 K
v L L /‘If‘l[‘llil‘f‘I[IIT\ I/||||||I |II|I||IIIIR

20 22 min 30 32 34 min
0) B ) 9 )

tdmiv jlcdicctc OB Hdzv MmdMmisj dedd fcts sia & @dedslolddg QL tuig] e
a) s I n; B) 88 Zn; 9) § Al

L O

s

il

Il 3" ¥ B Pz@ts O dzO dz’ Ststetsd3 Isj B § tOIskztc® dzd y dz' t5°
sjfdzsed?2 fwls' ¢, N f* " HotsHdIS! MW HEB dz SGt5 HBL 9 SC

A=tga-Kk-h/S, (1)

HPIStsjW' y' “dzs sjf desftetse Hdetsfls' , 1 ls/ BAS;

Ui Skl dzOR d dzlz o oz’ P Qs j teidf dggwdzls Odz! dets’ Ctedots’ ff &
cljfdtsod? it $tcObBLO (s) &, CGtOH. ;

kif sfjls' 220 CtdB S d, hts oadL dzOYO' Is! v ftod S Od B
hilstsoh ddzO L tOL ¢ O, d3;

Sifdzsh © e jtehdsd LBOLSO, 3

Ui j Okl cse ' Ofigs pBdzasy L @@jppded iz [ 3]

a=o/ Q} (2)
HPiCjW y' “dals sjfdzsftese Hdgsfyls' , 1 ls/ BAs;
Oilsj B j tOlsktetsfeltso " Hdz fMls: , o3

g6 dlstsdg@ dzts* dgdz’ Mils! LwOLECO (L ftsCOLOd fteddzOHLE
jiekmMsddz0 LOL SO, SCc/ 3

v OB dzdiyy f 2ztsfids' L do dzOdgBtff to dsdgOlaB\'f 8 tc j dz' o
G Bl LOSEEO, s

1 Of 58 In 429 (1 Zn 693 (4 Al 933 (6
9 Oy o, 0o, gdtc, o, o, gtc, o, 0o, d tc
Odesdf |JIs/ ¢ d& M3/ (Ils/ o fr /! (IIs/ d o flr N/
k=1,8 k=1,8 k=1,8

1 054 |8, 2F| 2745] 0,63 [3, 9 9% 6,584 1,09 |7, 5 6°] 6,005

2 0,42 |8, 1F| 2,164| 0,48 |3, 55° 5626| 1,08 |9, 1 2°]14,934

3 063 |10, 4° 2573| 0,80 |5, 52° 6,138 1,02 |7, 2 2°] 5,99

4 072 |9, 1F|3338]| 087 4, 63 796 | 09 |6, 6 7°5,726

5 058 |6, 5F|3,069| 087 [4, 33 6,927 1,08 |6, 7 1% 5,551
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APPROACHES TO MODELING OF TECHNICAL MEANS FOR FORMATION OF
CLASSICAL AND NANOMODIFIED POLYMER COM POSITES ON
CONSTRUCTIONAL PURPOSE

Modeling of technology and equipment for the formation of classical and nanomodified (NM)
polymer composite materials (PCMs) of structural design allows to carry out the project and
technological design of constructionabducts from classical and NM PCMs.

Such simulations, especially in the application of -foequency ultrasonic (US), can
significantly save time and material resources in the manufacture of these materials.

It is emphasized on the efficiency of use in thiemation of these materials US. This area of
research that is competitive in polymer material science, undoubtedly, needs its further
development.

The obtained results are the prerequisites for further research on the improvement of effective
methods ofmodification of classical and NM liquid polymeric media and enhanced PCMs on
their basis. The abowaentioned aspects are briefly reflected in the studied §].
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CONSTRUCTIVE AND DEC ORATIVE CHARACTERIST ICS OF THE HUNGARIAN
SOBOLCH-SOTMAR COSTUME FROM BEREZSKY REGION FOR MODERN

In recent years, modern designs of clothing have been striving for originality and
combination of unique and unusual clothipatterns. It has become possible thanks to the
applied ethno el ement s, which make it - poss
identification, respect for different tradi:Ht

The work focuses on thestudy dfungarian national SoboleBotmarcostume from
Berezsky region, paying attention tothe traditions and features,thatweassociated with the
production of modern clothesdmodels based o
authors indicates the pmbility to explore processes of formation, stylechange and ethnic
characteristics thanks to the saved unique samples of garment and embroidery [1, 2].

The aim of work is to design a contemporary ensembles of clothing with ethno elements,
which makesauthsr pay special attention to the study of the constructive and decorative
components of the daily and festive Hungarian folk costume responsible for the development and
formation of the aesthetic tastes of the Hungarian. The work has systematized thef types o
construction of men's and women's clothing and presented them in the form of classification, has
visualized the technicaltypology of Hungarian embroidery and generalized decoration of the
women's and men's costumecomponents.

Characteristics of women's dimen's waists, upper shoulder clothes has allowed to define
common and different features of the costume components, reveal differences in design and
decorative construction of the SobolSbtmarsuit in Berezsky region.It has been established that
the cosume components have a simple cut, direct and extended silhouette thanks to simple
geometric shapes such as rectangle and trapezium at the base.The analysis of decorative feature
namely: ornamental motifs, embroidery techniquesand others, has allodet@nmine the types
of embroidery and the main types of ornaments. Among the leading ornaments there have been
identified: vegetative, zoomorphic, anthropomorphic and geometric.The structured artistic and
colorful decoration of the components of the fenaald masculine costume has made it possible
to determine the main areas of the ornament
focus.

It has been determined that the Sobdbdimarsuit from Berezsky region is balanced in the
fullness of the embideryandis sustained in terms of colorization and decoration; there is no
oversat uration observed, which is typical of
have been made on basis of structural analysis of the Hungarian daily and festive .costume
Thesesketches are based on the imitation of a+aykr folk costume, decoration of stylized
embroidery, providing modern laconic cut.Using contemporary methods of artistic design (the
method of association, analogy, stylization and combinatory) [3],cadlection of
womencl ot hesdensemble for festive and sol emr

List of references
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2. Kopryva, AHungarianembroideryofTranscarpathiain XiXi firstquarterof XXth.century (artistic,
functionalandstylisticfeatures): Ph.D. diss. inArtstudy: October 17, 06 / KopryvaA. 2005.7 176p.
Retrieved fromhttp://www.lib.uaru.net/disséont/142777.html
3. Huseynov, G. Costume composition. Textbook for students of higher educational instit@imoins
ed. / Guseinov G., Yermilova V., Yermilova DMoscow: Publishing Center. "Academy"”, 200432p.
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N, = Me (1.2)
PugVa
O kdisso dzgscts § SBY sdzj dzls O:
My 4
N, = L (1.3)
b pdz.lzdéva

HM, Mg BOMO Cdzt ysotsets 2 bEdhisodetsets C s tsdzj dagls O o
Jz ca b @ZOHEO EkzMmisddz® S dzs ysosets 2 bkdRso dtsets § sd
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N, +N
N, g = : = Nz (1.5)

nts‘ 9
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tc' o dg¥ n h Otz tcsL IsOh tso z¥ Is+ Mw odf OHC ts9 5. UBBH'
Cdzt ysosets Sysd3y stz o & gHals L Isjtste’ “ v 2 d@se ' to
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Ngh_y
P :H%w’CNM _ Nez-Nipg Nyw(Noz+ Nyg— Ny (1.6)
e CS:_:*ng Y- (Nez = Y)(Ny = YNy g = Ny ot Y)(Ngz + Ny o) ’
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Cl.Tud mdzts f N HedkQ dzr L
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o Ot ' (\@y "~

o y:ths
C=>wu, P,; (1.7
y=0
y%pc )
‘B.,—t
y ¢k S
vc=ﬂ) y=0 , (1.8)
C N,
H jc — Pug - Y-100

y

_pdzi'y—f_deZG!\lnp_y,.
{BLOOWL 5C B 8¥ dited( b Hshds YOSt dn HOd:
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r dzw L dzOa BH Y Jdadgy MJjtoj HVZ) St C RO -~ OORFte ORI
BkzdzO MG dzOH j dz20 f tectsctcORBO HAzv CtsBf O IsjtcO® (HEBSHOIIST
1), thddsesO0dO dO0 fhmd HtseodtsdBkz (' IsjtcOy' 2 dsdiiz) da
1.8) CjW' yV,) dzlsoj 6§ OtE] B®gz] dzs OdzVggd d3 2 sets L dzOyj dac

gddz" @L dzOydisd, wehis dz20mMdyf dz0 ckMmisd dag@éckp vof O L dgv
mMijetejcOy' v " dzetcjH' ‘" dals' @ k2 MmMEd37)h ' '8) d4jLl offstiHiy filsls jfrfe* Gt

L dzOR tSH Y j dzdzv  BO j BOIdyudzsets tsy' Clzo Odzdzy °  H MY jt
HOdEtsB SISOR [ 1] . [Nsy'9, (deide, dalg@amidro Qells' o d e dzv H Iz
g =N : (1.9)
N¢+ Ny ¢
:100(\|C+Nyd3: 1 (\|C+Nyd3—an: Ne Nyds - (110)
m Ne Ny Nnp@le+ Nycs—1 Qe+ Nyds >
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BLOCKING OF DIFFUSIO N PROCESSES DURING THE PRODUCTION AND
OPERATION OF THERMOE LEMENTS

Conventionally, BiTe; is used for the manufacture of working elements of thermoelectric
transducers. The feature of this semiconductor material ismaked anisotropy of properties.
Therefore, the diffusioand seHldiffusion coefficient for Cu, which is used for the production of
commutation plates of thermoelements, is extremely large. The high rate of diffusion of Cu in the
direction of the cleavage plane is due to the low bond and large spaces betwesTdRyi
Te. Therefore, a necessary condition for preventing the interdiffusion of Cu atoms and
increasing the lifetime of thermoelectric transducers is the use of antidiffusion barrier layers.

Among the commonly used materials for the antidiffudsanrier layers production are Cu,

Ti, Cr, Ni, Sr, W and Mo. However, the authors [1] established that the optimum material for the
barrier layer production on the surface of the copper commutation plate is chromium.

Additionally the authors of work [2] ppmse to create a barrier layer of chromium, which is
quite technologically applied to the surface of both ceramics and metal. Furthermore, the
formation of chemically resistant chromium oxides in the interface area of the weld additionally
enhances the bt&ing effect. Common methods of commutation of thermoelements provide for
the creation of antidiffusion layers on the surfaces of semiconductor materials. Such technologies
in most cases have a negative influence on the operation of thermoelementseanhpatures.

It is caused by the temperature increases that leads to the transition layer increasing consisting of
solid solutions. Since solid solutions have low mechanical strength, it is leads to the decrease of
the contacts strength.

There is methodfacreation of antidiffusion layer [3] on the surface of copper for blocking of
diffusion processes during the production and operation of thermoelements was used. This
method is based on the effect of metal atom penetration from the surface to macroscopic
di stances deep into the base at | ow temper at
of surface in glow discharge environment. The chromium layer of 2 microns was deposited by
means of vacuum evaporation onto the copper surface treated matthdméorehand. Then
this layer was being bombarded with argon ions obtained in glow discharge plasma at pressure of
argon of about 1:03.3 Pa. The treatment was produced by anomalous glow discharge-of 500
600 V on electrodes. The ion bombardment tookolirhSuch treatment allows to create of
chromium antidiffusion layer in the surface layer of copper eb6@0microns thick [1]. This
engineering solution allows to block the diffusion of copper into the semiconductor at a
temperaturdime conditions duringhe production of thermoelements and their operation
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SOLID -PHASE WELDING IN THE ELECTROSTATIC FIELD OF SILICON -GLASS-
SILICON WELDS

Solidphase weldingis perspective for getting silicdporosilicate glasswelds in
manufacturing of semiconductor pressure transducers in instrument makingyinttusan be
realized in air atmosphere, at low temperatures (for example, below the melting temperature of
the silicoraluminum eutectic), using small external cramping forces and by applying high
voltage electrostatic field. The process includes heatiatgerials with polished surfaces and
applying high voltage to thenrTh e fApl uso pole is fed toiti he sil
the glass one [1].

The silicon capacitive pressure transducer as one of the main types of pressure transducers [2]
conssts of two silicon diaphragms bonded together by borosilicate glass which is necessary for
improving nonconductive properties between capacitor plates

According to the work [1] uncompensated charges of oxide anions appear under the influence
of electricfield in the anodic area of the glagia,0 — 2Na+0%). They take part in silicon
glass bond forming by oxidizing processes. Positively chargedNahgo out to the negative
electrode and are neutralized on the glass surface forming hydroxide dayit. During
following welding of the silicorglassweld with the second diaphragm it etches the weld area,
that is worsens the quality of welding.

The authors of the work [3] offer to avoid the yield of sodium ions due to protegilie
coating of tke alkalineglass surface which is to be welded after welding withstiréaceof the
first metal. Glass is placed between metal surfaces, they are pressedetitexto welding
temperature and the direct electric voltage is applied. Its polarity chahgesy welding
process. However, the work [4] indicates that during the exposure of received bond under
opposite polarity voltagthe strength falls td0%
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According to the technology developed by us the welding of siligasssilicon welds is
realizedin one welding due to applying negative potential to the side surface of glass by means of
the clamp electrode and alternate supplying of electric welding voltage to eachgdisefimit.

Offered welding temperature iB= 673g, electric voltage actio time ist = 60-1200se¢
current density peak is= 10-50eA/mnf. These parameters allow to achieve tineghnessof
both siliconglass welds not less than 1®IPa ensuring the vacuum tightness about
1-10%° ImnmHgAec.
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THE IMPACT OF HAFNIU M ON THE PROPERTIES OF NICKEL ALLOY SM104

The development of modern shipboard-gabine construction is characterized by a constant
search for ways to increase the specific power and efficiency of turbine engines, which certainly
leads to the need to ir@ase the operating temperature at the turbine inlet. The temperature of the
first turbine stage can reach 950050 . I n this regard, I mprovin
of heatresistant nickel alloys is relevant.

It is known that the addition of hatim improves the performance characteristics of nickel
alloys due to a favorable change in the morphology of carbides of the type M23C6, as well as their
resistance to oxidation and higgmperature salt corrosion [2]. In addition, hafnium increases the
proportion of the ew c t i-pbasep Wwhich optimizes the structure andreases the creep
resistanc¢l, 3]. For example, additional alloying with hafnium alloys MAMR00 and DS200 to
2% wt. improves their performance properties [4]. A similar effect is observed with addition
alloying with hafnium of the rua3fua alloy in
superalloys with hafnium also contripghase¢bys t c
increasing the temperature of its complete dissolution tshoel iod s ol uti on by
However, a change in the matrix alloying system of the alloy affects the optimal concentration
limits for alloying with hafnium and is the subject of additional research.

In this regard, we set the local taskdetermining the effect of hafnium on the microstructure
and performance properties of the standard-tesastant nickel alloysM104, which is widely
used for the manufacture of modern-adbine engines.

In this regard, we have produc&M104 alloys (ba&ic composition and an alloy with
additional doping with hafnium further SM104Hf). Using spectral analysis, it was found that
the concentration of alloying elements in the experimental composition with hafnium is at the
following level (% wt.): 21.2Cr1 0. 35 4 ts; 1.4 Hf; 2.64 Al ; 3.
0.03 Mn; 0.1 Fe; 0. 08 w; 1 ltase0Th® basici compdsitiod 653 S
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characterized by the absence of hafnium. The characteristic structure of the alloys is shown in
Figure 1.

.....

©) 1T 50 b) 1T 50
Fig 1.1 The characteristic structure of the all®/g1104(a) andSM10Hf (b).

Measurements of the hardness of samples of experimental alloys showed that the hardness of
the HRC alloySM104is within 35.4 ... 36.5 units, with an aveeagf 35.8 units, and the alloy
SM104Hf - 34.8 ... 36.0 units., with an average value of 34.7 units. Thus, the additional alloying
of the SM104alloy with hafnium slightly reduces its hardness. To determine the characteristics
of heat resistance and limigrstress, samples were made from experimental alloys according to
GOST 965184 / Per. 1: 2008 and GOST 10185/ Trans. 1: 2018 for stretching at operating
temperatures. The test results are shown in table 1.

Table 1.0 Mechanical properties of experimahalloys at a temperature of 9%0.

Allo Sample Limiting stress Mechanical tensile properties
y number| Weight, MPa | Time, hours.| Tensile Strength, MP{ 0 |, h, %

1 200 50 646 14 30

SM104 2 200 50 642 8 21

3 200 50 592 20 37

SMI04Hf 4 200 50 653 14 35

Thus, the additional alloying with a hafnium of a hesgistant nickel allosM104at a level
of 1.4% by weight. increases its operational properties and may have a beneficial effect on its
welding ability, which is extremely important and requireditonal research.

Conclusions Additional alloying hafnium alloysM104at 1.4% by weight. positively affects
its operational properties:

1. Hafnium promotes the grinding of grains, ramparts their boundaries and increases the
volume fraction of theéphase.

2. An average of 3 5% decreases hardness and increases the plasticity of the alloy while
maintaining shostermandlong er m stremngth at 900 U
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THE WAYS OF SURFACE CLEANING AND ACTIVATION AT DIFFUSSION
WELDING

Innovation consists of combination of ultrasonic welding with diffusion welding. The welding
process and chamber are supposed to take from diffusiodingelsurface cleaning and
activationi from ultrasonic welding.

Diffusion phenomenon is the process when close contact of surfaces results in the mixing of
molecules and atoms of different substances with each other. Mutual penetration of substance
small parts on molecular or atomic level is occurred and at the same time concentration of these
substances in the joint layer becomes uniform automatically. Owing to this process, the method
of diffusion welding had been developed [1].

However, surface prepaian leads to the difficulties, caused by necessity of superclean, or
juvenile, surfaces obtaining for the high quality of weld joint.

During ultrasonic welding the permanent joint forms by mutual action on welded components
of mechanical oscillations ofdjin (ultrasonic) frequency and relatively compressive forces.

The influence of mechanical oscillations of ultrasonic frequency on workpieces compressed
by axial force causes the friction forces occurrence. Oscillations and pressure arkopass
welded compnents through the special device. Oscillations result in shear of metal parts, surface
film destruction and warming up of welded surfaces. Electromagnetic converter is the element of
oscillatory system. Alternating voltage creates magnetize current wrexten winding, which
excites alternating magnetic field in converter material. At change of magnetic field strength
value, the periodic dimensional change arises, while the frequency of elastic vibrations is equal
to the current density. Vibration amplite at the end of the waxgiide (top workpiece) at Ro
|l oad operation is 2040 Om [2].

Because of ultrasonic oscillations, the shear deformations are created in the thin layers of
surfaces, which destroy the surface films. Nodes of cohesion form, surface l&grm and, by
the action of compressive force, deform plastically. Welded surfaces come closer to distance of
action of interatomic forces, and strong weld joint occurs.

The advantages of proposed technology @e&t: fast and qualitative surface cleagj
insignificant thermal influence on welded components, which ensures their minimal structural
changes; using of low compressive for¢@4-2.5 kN) leads to small dents; solid state welding
without significant heating gives an opportunity to weld re&ctnetals; possibility of welding
of very thin componentappearsThe drawback of this method is high cost of generators of high
frequency and diffusive chamber.

Theoretical analysis showed the possibility of using offered method for welding of
heterogeaous metals, hard metals and brittle materials [3].

Particularly, during welding of heterogeneous metals, by giving to harder workpiece an axial
oscillating motion with ultrasonic velocity and low amplitude the impact of surfaces occurs.
Harder surface lea@s impress on the soft one, and, as a result, maximum ideal rapprochement of
surfaces and destruction of oxide films on the soft metal surface take place. Through impacts, the
energy with some amount of heat appears and activates welded surfaces.
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During welding of hard metals by the same technology, the microdestruction of surface
irregularities and oxide films occurs. At the same time the heat energy emerges on the welded
surfaces, which promofterther activation of surfaces.

Welding of brittle materialsvith hard oness followed by the microshedding of surface parts
by microledge of hard materialwhich allows to maximum rapprochement of surfaces.

On the basis of literary analysis and own considerations it is possible to suggest about
expediency of pnposed method application at least for proof, denial or addition of combination
diffusion welding with ultrasonic weldinigp practical use.
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Yeromin A.V., Graduate Student
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DIRECTIONS OF ENHANCING THE ENERGY EFFICIENCY OF DOMESTIC
BUILDINGS THROUGH THE PERFORMANCE OF THERMOSANATION

The essence of the complex thermodernization (thermosanation) of a nusitbrey or
private lowrise building consists in the development and furtigglication of energefficient
technical and technological means (methods and devices) that lead to a significant reduction of
power consumption.

Typically, complex thermanodernization is implemented through additional insulation of the
building with the mandatory modernization of its heating system.

Insulating a building without modernizing the heating system often does not give a positive
result in energy saving and often leads to a negative resihlat is, to increase energy
consumption.

As a resultthe optimistic option, with the inevitable increase in the cost of energy, payment
for utilities is reduced, and the quality of their provision is improving. That is, the studied
thermemodernization can be considered as a modern advanced technologgtiiction.

On the basis of experimental and numerical research and calculations, the justification of the
developed technical solutions for increasing energy efficiency is presented and the effective
design parameters and material of the research elsrokttie thermeanodernization system of
residential buildings and structures that began to be used until the 90s of the last century are
described.

As a result o f -numdraais amd: pakulatedh estndies, | effegtive design
parameters and materialor t he e~mecution of pipelines fo
been substantiated to significantly reduce
structures of the Ukrainian housing stock.

It is established that the deviation from thgtimum sizes and effective materials for the
e~ecution of the elements of the ther momode:
cal cul ati on, |l eads to high ther mal | osses,
facade walls of thenermomodernized building.

No less negative consequence is the high hydraulic resistance in pipelines, the possibility of
freezing in them of the heat coolant, and t
integrity of the facade thermal wmistion layer.
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The minimum thickness of the facade thermal insulation layer is determined to be 50 mm for
the temperature and operating conditions under study, as well as for the characteristics of the
used materials, the geometry of the pipelines andfabade thermal insulation for the first
temperature zone.

Effective design parameters and material for the performance of thermal insulation are found.
The resulting optimum thickness of the facade thermal insulation layer is 100 mm, and results in
100 % potection against freezing of the pipelines, even if the coolant is completely stopped for
more than 24 hours after the coolant ceases to flow.

It is noted that, given the insignificant weight of the application of the facade insulation, there
is no needo strengthen the loddearing structures of the thermounderdetermined building.

Fastenings of front thermal insulation and pipelines ofpe system of water heating are
carried out with the help of gl uttotmspacenstani ~t ur e
microclimate inside the premises is ensured, that is, comfortable working or living conditions

A number of innovative design and constructienhnological solutions for the thermo
modernization of residential buildings and structuhed provide simultaneous modernization of
the system of central water heating and facade heat insulation are offered. The distribution of the
temperature field inside the building structure, the temperature on the surface of the facade heat
insulation wih variation of its thickness by different forms of execution of new seams, in which
there are new pipelines of twape system of central water heating, is investigated.

In particular, it has been established that such placement of pipelines allowsamglyiffup
to 74%) to reduce heat losses from these pipelines compared with their placement in the layer of
facade insulation from the wall. The minimum thickness of the facade thermal insulation layer
for the investigated temperature regime and operatingditions, as well as for the
characteristics of the materials used, the geometry of the pipelines and the facade heat insulation,
have been experimentally determined.

The optimal value of the layer of the facade thermal insulation is obtained, whishttead
100% protection against freezing of the pipelines, even at the complete stop of the coolant
movement. It was established that the increase of the thickness of the factémtemselps to
further drain the building structure, which leads to improsenof the thermal characteristics of
the thermemodernized building.

Modeling of effective parameters of pipelines of the central water heating system and thermal
insulation of the facade for different climatic conditions. The results of the simulaton ar
enpediently permissible in both Ukrainian and foreign organizations, which serve these buildings
and structures. The obtained resulpand the geographic boundaries of the application of the
developed technical solutions that emphasize the prospectbeofresearch direction of
thermomodernization and it&@ort orientation.
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v OS¢ dds yd dzts ds, HdzV 9 y(K),da@). Jyseddy dz' Wiz d& yn R -2 Olsd Hd
H' dzVv dzts € &4s dzfmle® didyigfettstistcH d dzOIsd 0. st d3 Istses, ISsOC
f OtcOdg] Iste tQle'zda! Be Odzr dzO € " dz' €' fipdd . gzl " H S d3ch L iAOC
slsted d30dz0 MdMmilsd @O tc' o dgv dz (2 )x,%,,.x(d80 ,f§ ' hHtdn IS dzO Hz@
tc' o dzso OG d:

—sh(x; —d;)/a)+sh(x; -6,,)/a)-G,;/gqa=0, (2)

Hj= 1,k, &

XTX-C tststcH d dzOIs O s jsdplizy|f of tsif § e@®H  § dets’™ M d dzd

GixCtssteH ddzOs O o j teh d da(Xx)izOdzy® ctso s° dz' dz' °
sO kd@ise Mk Mdshmis'® d&Odys esoadn dz' dzg' 2:

yj(xj):yj+l(xj) (3)
[z Glsted BOdedzY tesL96WLCE LOHOY Mmdhmkjdz &' o d
tc;'ade,ddeWtSd39q’LdzOqO‘, dinjtec[deOH, f sodzz HBsoy ddzlz
j 1+ (Y.) dx+ 1+ (Y,)2dx+ ... [y1+ (y.)2dx=L. (4)

) IztGO:IzaOdzdsz:skﬁlles,Glss; dZJtsQ fls: t' adzvdz o MdMmisy
¢ dz Csfyls' ndzj o' HEBIR 2

{iOdk LOY' ¢ L GEBHisduesQdOizdS (6 0L Odts &0
f Otc Odsj Is,te@atigfx, =80d3,h=63) = 1 210= di, 2G =@ =100 H,q=8H/ .

I tjLbkd O’ tBydmdid' ‘L L Oflbtfllds Gdadey|dzOdeBls j
69 ’ gl2:0'3’5 7 D3g 437 a:l 5:131' ng:']-(@ao d3

t SL Y BSH' dz TOe@ds wO s dgday? dzw dzy’ dedIsCd o L Odzj 3y desfls
sodL dzOyOemw L O Wsted3lzdztss

_ g-a
Ti(s)= coshrctg(A —s)/a) ®)

Hj= 1,n2, é
AT CdelmlsOzls® d L #20yO*-'Is* MW dzwHddEvd | EZtcOR kzo Odzdzy a3
S(x,)=0f ted ' dzlsj ¢ tclzo Odzdz tc' o dzv dzdzv

S = [J1+ () dx+ A. (6)

s dMsS f s5md o dz

1. 1 &OH"Ct 5. 1. [jrnO0ddyjmcd?2 ©oOfMuil ¢deBCdn bl
tc Oy togedey 2] dZOctelzL $52 / 5. 1. 1 d&OH' ¢t // Cdjtcjlsdso
Bl jHJdzj &z D 181 1| v2i6l .-1077

2. 1jbtetses 1.u. [ JHu@®mGyfsHs d?2 sd®ffjtepls otsL HiEzh d' 7 dzd dac
dzZOH j Y detsfylsd SCtdeilstelzCy' 2v./ RI. [ BBt hB BEOGEEAL R dzls
crouvsdlrrr1iREBUEBOLS) .

3. uCot®ytse ¢.1. (OMyjisd j dsHjdd cdeS? -ddsd {§t
BOdsydzr &3 MdMmisj &3O : 1 dMm. 1[.5MC £ HQS)(]@Zdz. zokz¢ : O0°F

4. [jtwCddejpjtzd] © ®&jnOkSE cdBSiH2 : @zPEES.O. / | ZOo &
t6j HOC ydurz@ejLg@lesd yj M 52 @ dsQ tehPlskzter , 1980.

138



csdfl¥frsawu trryasudctwwmy [ [ 4 wYItRIM [ suuhle R & U [ 201

vrs 691.328.1
Il sdzslsse [ . 1., COdH. Isy§
ltedBdls! €5 w. ., COdzH. Is
SssteLOyd dzS s [ . [ . ¢ COdz
yJwds ¢ e $d2 dzOy' tsdzOdz! dzpalotogrng@oatsidnme © y dz

VtrARYwe Ly 11 otdldrric odtfodvuvt i RMm wudf B [ w

lted Lo jHJd Blzn' 9 j dz¢ -C Ote Sz IS jG dalgEatzs dz” IS «
OteBBOIsztcdzad » Misj oy dz' & ds'®y LIPEeOH delf@2 Bj drfp' dfj dalsd tots €
ZOBlzdzd HEGto ftesyd Md L oOtcs o9 Odgdg? f dzOo dzj dzdz™
B~ Odz' L 59 OdaBE ¢SS 5106 b OdAmABILs 9 Odzdz? . v dz' H 9 ' HA3 IS
Ctc' &3 LEOHOddr MitMmtse' o (A GBS &Yl f & 664" L O
CsdzlsOCIsdzgj MlsdCtseaj LoOte® 9 Odedzg" L B LY jtoj tco dad «
f ' H Gtc' atsdz. vtedoaOdzd?2 bjteds" dz 9 dS tstedMmlsOdedzy € ts
BEZH adzdylso O HBLotsdzdeo o dH' ' dzdedfd, tof HtcR s ® 4 fjcd
C' Mmilse LoOtdzedr L 6° HdzOdz (ftcOCIsdydets to' o desd3’
OQolstsBBOIsdL E* Is! Mqw, dzgi Y sbtcjBlz' HBHOILC(BSOtSEE o(d
Lo Ot 9 0dz' dzgd " ® L odMmMsitss CoOdz W' COy" ' &

[ sdz' HY j dedzl o Pesy Pligdzy Misd ¢ & dn O'tcads@éslztsdzqﬁ fin
H' O3 Istcsd3 8é14 A3 L H' 2Mdze 9 Odzd dzO BOh ddz- H dzw
801 'L detsd3 dzOdz! detse fmddzs® Mlstczdzz 8¢ ¢. 1 9 Otct o |

BOWECdn ted Y d BOR dn L &3Q Y dazdizts ¢ 'Sunddzfsd dztf Otc O d34 Is te

jChMfjieddj dZsOdz dets. v OS, ftod LoOK® o Okede Y dzC
Lo Ots 9 Odz! detséts flstclzdiksz, © L Odzj Y detsfls® o' H f dztsh
o ®BINPs 10660, ¢/ WHN ' pHbiptdBt idkHT @GHLAs . 1 ki
ZOc e Z10€20 [1 0, LFRfpdz&0EéHOHEYO. uvMmMsOdaso 5°
Y sk MEEROHGdMES ) o Oty o Odzdz® 2O Y tLhsCdR ©jxyd
f' Hodh jddgv g M ' dz desfyls' L o Ojiss o 6 &€ dz8 & = dishadflgrgy |
ZOctk' ok tfiff AONDED . 1kMmdddy &Ock' sk kO ©MOH

NS ZOHOdzd 10620 [1 0 IsO 1006150 [10 o' Hffse
L Odzd M OdzO MW Iy, gz L104" SIS »

lted L oOts 9 Odatlzdy BisdzGdndzsdedzd = § OtcOd3j Istc’ 8  to ) ¢
2O thHQ@isdL 4§ a0 gydzldzi] ENC &0 SMOHCE o 708 &y o

d3dz, GtedfzmMs da@F SH&ABOoddfp.dzddvj teej H L & Otcs 9 Odzdzw d3 Is 1
L LOIsdMmMS O Is! MAC lsedztsE Z edfO) deagdzldc j Isj dzr dzs Bydh Od
LOBlzZHdzj dz2 ° Mlseotstej dzdzgv N ' dz' desets jdzj Slsted ydztsat
1" fdzv Lo Oty 9 Odzdz LteOLSd LO" HdzgOdz' f° HH Q8 Odzc
BOh ddz'-200t [ jROds ydz odftetselze Odzczv b ®DIs &4 oy
MisdSCsodds L oOts 9 Odzdz" B3 s dzOo dzj dzdzv d3 IsO G Stetsd
]y 2P®.22f jLEd sOId odftcsBkzoOdzr ftcdojHJds o
1 Oskztcdz® o df tctsB zo Odgdz™ LaOthzd: Otcd3OIskztedzd » L
tejdd3' 9 ftod dz@@tdzﬂdzﬁwzda LS " H Gtc’ 953 LO BJdLJ
LO" HdzOdzdzw MmJjtejH M’ Htsfdz" HY ze Odzd = Nqdad3' e
639€685 [1 0, h 5 dZO 10€é15 % B'dZJhO LO 9
LOMlssMkzo Odzdz” 3 Y stefmisCdr oz B a O BB®C RO O 4 d
LoOtejdzedr Gfttetsds. t 2 dkzo Odzdg? o  HB RO Odzsmw
Lo Otcdzsets ho O (tedfm. 1, 0O).

139



csdflfrsavue trryasufcewwmy [ J 4 wYiRIM [ vuudld R & U [ {201

v OB dzdiyW LIz dz’ 5OIsd BjnOde udedn sdftesBko Odz Ot®Ols

1 9 0te® o Odml'dz s
[ o) v dBUOMBo 2 &f nile] EOL Lok 0
LieOLC (Y tteMlsS® {t mOtOCIsjte to BOVWE" o MmOteOS Isj
iz dzlz o O
8 476 15 Y ul 319 1s hok
10 496 1s Jul 324 1ts heok
12 505 1s Jul 327 1ts heok
14 518 15 Y ul 296 1s hok
[ O0d3d 1 © Otct 9 Odzdzy 3 dzO 9 dzj dzdz®
LteOL € vsddB3yOmsead?2 G £l BsLtcdeak U
NBemisC' | mMOLOSCI)te t8] &wOYS' (o] MOLOC s j
ez dzz 9 O
8 571 165 vl 652 1 5 tsMda
10 564 15 ul 639 1 58 sMmda.
12 548 15 vl 685 1 5 sfMda
14 581 1 5 Ul 671 1 5 tsfda.

tdMm.7T 1cOL C Pls k&

H' OBj stetscds 14

Ctsdzls OF Is dzd o3

Lo Ottt 8 Odzdz" O3

RO BOWCdr to]

Yy tstefmis ¢ dn tcj

s Stets d3 420

6N dBOA (o)

i34 » Odz" ydzd = 9

tetsL tod o

stefisC dn i dd' o tHtdds ' L o @t sHoj ' RAB

Lded ¥ j dedz? 3" ydz' ded s  sCOLdzdC " ® LoOtedzdr L 6 HdzOdz
LtcOL S 9 L d&2OntHdI! v o &Iy Or 548é581 [10. tkEk2d
dsdls! CtedrSCd?2 ROtOCIjte (tedMm. 2, "B &ZOMUY H sis )
Lo Otcdztsé s L O HdgOdzdz" 500w L OO L Isdd3, Nts L oOtes
ftoedLotsHdIs! HS HjWCtets fjtojCic’ disVv el Odkicd 8 ¢ d As
L ded d3' ydaj dedzv, tsBRzdi3so dzj dedm tsMmistsd3 L j tedz@Mmdzr' H t&sCdz’
ytsets MfsMmisjte' O Is! Mw fjodad " Hodh jdzedzw Iso j toH sl

 sMwelsd Yyeshdksdi' sO¢ d A L o Otcdzd m L 0 HdzOdg 9 HOd
ftsidz Hiz¥ Yyts’ 1§ jotd dBtftpdmts B Cffts HftedL o jdzs HB OCIsde O

140



csdfl¥frsawu trryasudctwwmy [ [ 4 wYItRIM [ suuhle R & U [ 201

fesyjmM @ o dBilsOd . | dOmdk HEE yYytsets o BIz Is -
hoO Lisded o MmMfptztedzz' |, AV §stefpl Bdz' IsOIs, L dzd de
HsLotsdzddzs f sCteOPM dlsd d3j -~ Odz' ydz' f 5COL ded € q’ L O

e ZOHOEO o3j 6126644 [1 0.

vrs 711.4 (477.51)
) Opdzj dgSts 1. )., dgOtetsHdzd2 Ol "' k

1 0o Oy’ .42 TOdBOls.% dzOEC, H!

Yjted ¢ oafy! $d2 dzOY' t5dzOdz dzckal.présnbyd@igroatsem 1 dzd

{rrrive Yof oAl L1l sLfItlnswfuf 1 e?2s ([
VIRLTW Ccs Ot mwwy gJtUR Y UL W o1 o1 ZRWIRR U s |

sstc’ W 1 OlkztddzO, we @gJls! &30dzi! € 57 Mistsdzd y*
oM €2 twORH' CsLOYy! €O MOtth ddzO tOL-tsd3 L
2ttc. ) tBKOdd 1 Olkzteddz 6jils! &3Oz Cts8 t6jL dH,

—
k=2
C —

te

f ozlp lzte d defiP ¢ 57 Wistelsj y' , wej L Og jteh ' Is! mw
BOddRZ wo Odesdz HOEGEwdztsd d YJLB. (1672

odhsets tLoadlkSkz & Mt HBMWEO' -170 86t .ls)
l jto' SH 256t otdzsH Otes 9 Odadzy  tftHL de@swlz( o W iy
f dzj dz' |, BZHEZo OdzdgWv d3 ~ t6cOd3" 9, BsdzOMisdtem! € 5«
Y stsh ts. rtezed?2 JIOf ttsLroadlsSlkz 1 Olskted daC
s ddzdzv | jIst B3Odh ddzd, SCBdzd © 1750 Yy’ G
&3 M €d2, wed2 o' Hdzso dzt ' Mlssdzd yded?2 MisOIst
64 tosClkz ' &BfjtcOltedyy sOlsjtcddzO® ww
Mo kz* Gils! BOdeMlso s tetsL f syd dzO* tc
>1d213151l®§2m|@ dzds B-@) Js 1©0 dg@dzly C Iz dzs W OC Isd y
d BOI! C'oahddz. w 'd ¢d E 1794 tf
d?2 (e jtelsO' Is! MW HB 1 OkztcefddTC S0 hl:
i CBs SHoEsEs L fso ' W ozPldzOwd ' Is P t
" BEH'9jdz d2 tctsBISBIDR ldddsfe @dzd 4H . tctsH 59
O ®Bzteso Odzets’ stcdf so jtorn SO f5° BEZH' o
Jtn o Misdd [t1Cfsdifne iCaRy ¢ s ~dz ® | § 15 B
dzdLd odCtsdzOdes L BdzsC-ud off e Bd &l
f ZOdz' fvisetkisd@O®Rd ddyPddsts Odzd d H
figsmiSeydass j 6 h j dzddrj dE@zO) o diddsy " @iz jts o iy
Sdzso dzd 2 W OMOH sdz’ v dzd)e3 BY & b 2t Gztizds 3 § 1o

1

s ok,

su‘ sdeddzs [ SLEd®sefm! $d2 §skded .
XJ

b

Is

QN P
IQF "o R NN

© = g

j dZzO0 muwmts Mstcdgy Bigo o OBty OB s 2 dzj
fdzj €My’ o' 2Mr Csoadm YyoOmlsddz [ 4] .
q’thaxdz ~ CBMfsHOK' 89 ff O&OYtse d2

911 tsEpmMistzO tecd e z@fipts 3Gy MisOo t
jsjtBlztoL + Ct5° ¢ COHJ B di3d Misj ylse

9 BtBdi ttd §O0dzOytlk, tcsLtesBdo ff tois,
; tc' odzt T Bkl szQtodzdL @dzisB®' 4 ' H dzts
‘"Hdzso ddzd IsjteOMmMkz Isddz desets W OMOHE. 1 Edts yOMmls:
‘LA Bdzj dgdgv o5, L tSBtOY jdedeW 3 G Ist d3Odems S = € dzj 2 da
it sBBIsd fts o HtSHY J dzdz®r Oten ' Isj § 1S3z tagfts SfzQ dzQly 2y '
ey o dz sddz o " HC ted dzOfM! o ydlsj dzz M* €O Mmj d3' dzOto

&

&
7]
)
o,
&
o,
~==m

141


mailto:kaf.prom.byd@gmail.com

csdflfrsavue trryasufcewwmy [ J 4 wYiRIM [ vuudld R & U [ {201

9 ' HsdiMsok (M 2M ¢5° " BwBfjte" . |1 YsHO sz Lk
" dzo Odz' H' 9.

t dMsOoteOy" 2 dzg' tcsBSIsd BEdzd of sdatsd dzgzde, O tizjy dzviz f -
stcdHYywIsd h i misd f' fmdzv o t5° dzded ~ tctsC " 9, fowls! 1
L Oo jtoh zo Odzd i+ .

4ftcO9 0O Likh ddzO L d3 Myw L dzOBLkIslkswd3 dzj L Odzj 3 dzts
sOB ' dzgjIskz [ " dg Miste' 8@ uvVCtO dzgd 9" HOLI 4 1 Pjlstizatcdidzinl 9
CtcO' L dzOo YsEts BkzL j& BhRds Misd stz Histeda] 2oy OO fizsa "
ClJils! @3OdeM* €O Mstsdzdywe ' o-9dEIEzEOU dzd ' i ths & Hzg dz
" demisdlskElssdd cuStcftetsi SIstcj MIsOoatcOY' we L fodmistsmize C

tdmil dsj Cls tj MsOoateOyY'
S. [ LEzdseMm! CSscB1914 O

i Qo tcOY' 2dz tesetlsd oLfsyOdkdhn:' bk 1995 sy
Jj e Odz dzd 2 Hdtcj Clstste 1 0w dzd 2 d tei 2z § t @HgdRWM O dzH ts
ktsBkHEZo Odgdz O Oh'IsjSlskted v jtds ¢' af' C5° TtSE
dzd o d¢ sdzOdz tesBtslsd L " HMddzj dgdzv CtetsC o W dzd -
o] Bsdalstso Odes fsCte’ adz¥ L tsyddsS tso Odats’ s 0dz' ,
Jd' cOR. da kzdzd oLfigCidstode) dz' B3 sOdzj o ° BOdzC d o3
sz L fOOHddr LOd 9, w¢ jt]dBOYBDESEHY & b
Bjstst wlstcd BOdzdz" HBoctMbstesSsotsets W' dzOdzikzo Odz
td &zh' C sc-EO Y OafiSudsfodsj S Mz v jteds ¢ af! €O B d
dz' MstcQUElsSCEefdzBa @ o d2h dzO0O L fesfsLdy' " ¥ HE
L tesBC L CodifdjShmds §tsceO®d LBjitjy  dd
sztcdztsets L Oftseo ' Hdzed S O ¢ | fls dsOydzfip df Qizts s tdsddd y'W ck
dzhf stels dats’ "dW e OfMistczC Iskted < fdsls. 1 Ol ztcd dzO, v
SOdzsots¥ ovteWHE ©°'H 17.08.2002 ®800560tcts€12331IS0O
MfjSkdolk His 2009tk. L Cwhiksstwdmtsd 38, 447 ddzdz.
CHds) Sisalf &z ftesctOdd GBSO §5 o' HissHY j dzdzs
59 ‘Hdzq’CO ¢ldls! BBOdzm! € O Mlstsdzd yw é oL f sYOdzts
dz'
te
d

G "o
O[H“—O—"'—WSN'HIO—'I& -
N

—_

S e -

¢c'oafm! Cts’ BBdZHJtG)|OHd3‘ dz" mstcOy " °’ 9" H 03.06
HJd dERQd @datsse s 'dz' €®ME' 9 9 C sM' B. | =Pl EH S5O st
ftodL dzOyj des L OMskfddS O ctdzsced BdzH j o) OHC

IFFSafIORIGD §51n3gL

g N <r

142



csdfl¥frsawu trryasudctwwmy [ [ 4 wYItRIM [ suuhle R & U [ 201

LOBSo dzdC O 5 ©BO' ClkOX b dlshOdEast s L O fntsas'ton] &S
Ef tcOo dz' dzdg? 3" fMistsB zH zo Odedey’ ds O ldda® ‘Is'j C(lsdz@oyf. ©&1BQA
[ fjtehsyjteesadn tsB' s Blzdzd o Hdgj ifj dz' dzOMls

‘e MsOoteOY' W SO o 0WkE sdjsdd" §fEGEkeEjtdmtk MOHJs
BlzH' o dz fOdzOykz L ' HojHjdzdz" &3 HEs dz Begts ' &
f s’ Isjtedlsse’ ) .

-toj Bsdzls, toj MisOo tcO u‘W SO EZ§fsSteWHYJddY MOHJIBJ
["omBjtjyds’ UvCwO ded: BEROCEBEMmiss' 2 §toddj ¢ dt
-t MisOo Oy’ Vv QBOBUdZ ¢z | sinf) df @dzdage 1§ dsts s iy j e
L yYyitfegd@sHi (s hCodkss (shittsdd]?2 - 883).

9)

t M) j2teh syjteetse’ tBO' CIsd tjMsOatcOyYy' "~ : 0O) M
1912 t.; B) 9' Htoj Moo Odzd?2 1 Od&zOy (2009 tc)
VE@ ded ( BA BNCEE.j ) dzgf?! €O yjtwwtéoO (2011
ltetsj Silsd dz0 tcj MlsOotcOY" & fOBBOWIssE C
cuCtel T wftetsj SIstcj MIsOoatcOY" v e dzO f-OieRlsB®y Clszt€d
Otern j sdzse ' ydedr IsO dzOlskztcdzdr Htsfydz' HY j dgt dzj detiz dzts
BjLO Yy o' HsHB]nA ‘ BOdztso * H s d3d n HiC zd3 dzls ©Odz! da
Otcrn " IsjCIsktedzdrn HOBOVWISESE, h s 5" Mmis dFldz ' te Bokz totfs Pto
[ smMCod. 1k dzd L dzO2 H j dz Ctod Mdzj dadaw 1 Ols kz te d dzf
Otcrn ' oasMrtso i OBc g iRk § ¢ Otern " Isj CIskzted " . o .
cftetsy jSCIsdteso Odz Oterndlsj SIstste v. sOfgjtesdze L J S

SO s 2M! Cs d@so Od’d ) .
1ts9ad?2 JjkOf E o' HtctsHY j dzdz' 1 OlskzteddzO®O o' HB ko M
BjtciLdz 208B08s&lzl Okztcdds? fJtojHMlsOoadzdS & o Jd

143



csdflfrsavue trryasufcewwmy [ J 4 wYiRIM [ vuudld R & U [ {201

@

L Ofp’
ydz0 ¢ dz ¢ firls i n destelas@dz uwdBhg' 2 20 o d to s B watfwy d - i
q’ €
n HJMwIisC' 9 BEH' 9 jd dzgdmn ' ftetsjClsdzdr tStcc Odz' 1
tcjLEzdz sOIs’ L dzOG BSH Y § dats”’ tesBBlsd ¢ jt' 9adzgdylsec

Odz' LOY' 2 IsOBOdzfr- 6B68B Clo@AL W CIsO toj MisOo tcOIst
sz dz0 -tag jidstogldeddny © 2 dz-d3sisitds Oy ks * oigjsg'tsdgts] B zdzd Mo
2009 tcts. . [ s " H tj Odz" L Oy"' s sl dzj ¢ Mdats’ ftots
"ofteOyY’ o jdzd St Lz fBBsIsHazs RO dzd, MY tov
ztso dzts " HGgZ] s dgO Y ' sdzOdz! detsets ‘' HdzOdzdz? EZCtc®O dgy' ® o
sy 4, 9" HioBBH) {dfcX sS4 PO fEsodysf dzj ¢ s . it BL zd3tso f
Otern ' Is j-C gk te ety dzts’ Mt OH M dsddaP dzv Gzte @ 5 dzfRO O OB Iz, 0]

" ls s Y fzsIs iz to dzd 2 LOf tso " Hded ¢ Cldlst BOdem* € © Mls tsdzd
! setsHdz odL dzOdzd?2 BHdzdd3 L dzO2C 6O drn Iskted Mlis d ydac
[ " Mists 1 Oskteddz o' H' GtOdzts o dL dzOydgkz’ daigts fizts G 50
Hjtey Oo tslsa tstej dzdz” . 1 dzO dzdzv 2ts6ts BOGOIt’ "Mt
©ZOY' tdzOdz dets’ O * flststedydes'® MOdBsMme ' HsBEMIS' fkycd

s dMtsC § sMmd dzO dz

1. 1 Qodzj dzC s &. 1 0OcdBj dz 1 Olskzted dz@ . 2 dzd{fgls s gHO HID ¢Is7]
[ sdzv dzgf? €O OCOHjBB wWe, cuvCtOTHAE)6CH. odHOs dzd yoO MY "' dz€ C
2. [JdyjdeSs 1. 10d&zOYy cGjls! 3OO wea OdzO [ OL Jfd o 1 Ok
20037 3ifm. -332 9

3. 1dudfstej dzS s 1. AOBtdSCd  SLERse M ¢ sEEdksdzd 1
W' dzsdztse " ydese si®. HH1 @7 . sdz. . 11.

4. ljyjtm ¢d2 1. 1. 10kvkESd OLR' ' kjChkkted 2 & Mt
Hisfpdz' HY jdedgw, W' CMOysw: A dhHOo Had YitRPOR.HAcTEE .2 . o .

5. AriWes. 707, § sy 20Rt&CO., 6fl

6. uvddsW' ‘ dtt 1. w. idfHsy O IsuCCiza O mizdig IsC. * Hdsupfv dsimaV;l /1 dzf s wi.
Itdzse . bkft. & MissBbkHEZo Odzilgy. 15:0 \Oneldd ilsfyT cs 2 9 9 .B' !
7. roWwJ 145, {. v, Mft. 1.

f etsB dzj d&3d LOftesf sdzlzo Oo 3 ki tctsHtso Y a3’ mpw yw L to
9'Hth5H>14dzdetsmq)l$zlztd3dfdk®2tsdz ctedo jdzr . | dzv C tsdayj dzlst
“dz2' y' Olsded 1. clfr].lsaﬁsﬁs,;dz OB&z@dztsH ' 2dzgd?2 WisdzgH ¢ 4 |
Cjte' odzedS . 1. 1kkCH. Hdgd 3 'L fjtehdn Akt o dz
ftcOo dz' dzdzv ¢ns.) ZctopaD dzd e

1 Co'ldw 2005 sChk tsLisyOdkdm’' OSkdod B
1 Ol ztedfi®dz ‘f " j dedzv 1" Isidy Q didy foEisls dzts CdeW s OflstczC Iskzted
ftoesotsHddzdMm! odCdzs ydets L O tcORkzdes¢ B dZzOGtsH' 2dadrn €t

V 9 '  HYitse Hdetsfyls® L totsL f steWHY jdedz” d&3d B dzH j o) OH O
stecOdz' L Oy' ¢ od¢ dzOdedzy € sf3f @gzé Midzeis¢ H oy Q@O C 5 B |
Ckdz sEtcdzsets LOftso  HAdedSC O ¢ st d@3Odem* €O Mmilstsdzd yw
Cdey j O3 @k Stolsdes’ 2t B EfROBEZBE dZiBiilse stej des
¢ dzOH Ytsdzs6 * ¢ . | tdzso 58 hlsOB Iz ftodL dzBPgPugs’ 6t
dbstesh JdEC Q@ LOMsEfddi sl dOyoOd ddstO0 bkfttOs d' dzdzw
1 0odzj dz€ O 1. 1.

UV totsH 50 3R00RA0 5 B dzts ftetso j Hj dets 8 4 H Odgdzv N |
L dzO
9 dC sdzOdedzy ftotsj Slsdedn, tjMsOatcOyY' 2 L Oc Odz! d
Is tc 4

J

tc

©

QSBEEW
RN ]
Q"nax

144



csdfl¥frsawu trryasudctwwmy [ [ 4 wYItRIM [ suuhle R & U [ 201

uvrs 658
sOagk s J . w., COdzH. Isjrdz dzOEZS, H
sdze " 90 1.1, Ofm
10dz yd&¢ .1 ., O
sd efm! €d2 dgOy' tdzOdzr degd?2 kdz' 9 jtemdIlsjls BEH " o dzdy

CIlrR2¢ 1ot flwy w errrtiwy cs JIJRIJIw Adsvu
rwcf?v{egdihmydrpur R

]l sBEHBs9 O MkEyOmdedr MdMmisjdd EftcOo dz' dedzgv o dJtetsB
BOIj BOIsdydzed s BjIstsH 9 IsO " dW stedzOy"' 2 ded = Isj r dzts
fso0wL Oddr L Wsted®Od LOY' ‘¢ fsyj Mz W isdisy' &d
ftsdz" §h g dadgv, Ww¢ aq’d30GO s o3 Y dzOtetsH dz® MilsOdzH Otsl

v BtejIsdydes 1SOCJ?2 f“HAR"H HitsL 8 sdzv * fsBkzHEzY®
1JHBdZ Csd3 KOS BBEts " HAatsHEZ * o' Hffilsds Mis! O
o Mgz HsMIsOIsdz' d3 H sMdg I yddele df PO B! Isy'ts'te  § tstsB dzj
l Oy dzd o 58 dstso 58 aq’fntthsc;ts o' odzv s jtcOlsdo dzts
LOY" €0Oodzjdz' Mis! Ctsydets’ MekzSIskzted ' ' HtesL H' d
G dzsB Odz! dzO -RBOIsF dagOdR'JUEzO dBsH j dzX  fdigsoyddeddz® Mus@ B joLdftg)
fdlsOder s jtcOlsdo desets § dzOdzkz o Odzdgy E{f cOo dz' dzdg"
dzj sB R~ " Hdz H O dzdz' HdzZv flsydesets fjtemf jClilsd
(2 d@3tse ' todz' Mmdzd 2) nOteOCIsjte w¢ odzzlste” h dz' Az IsO
dzi o L dzOy 4 dz' Mmis+ ~nOtsfp) ©® H'  eadttsBdzdyts’ Btec O
MO0 fdyuddtss okteOlsd Mddz tee' ydzetsmls®  WikdeS y"
C'dz ¢ Mdese s o dd3 to¥ 9 OdzedzY ydr 9 dzO sty e dztiusde@ y diyl
B IS fs5Cd M5 IzjOo IdEgOIls d Liss®HdD dz@) dfpds | OB EHig L3O C
Hdzw  fted2dzvIslsw BHdsL dzZOydesets to' h j dadav . 1 09 ' Is!
f " HEOLSCO L dgj B O, o' HiMklsdz. [ HddBO Y WwE dzO2+
Hisfe ' H kM dz Mo O ' tizs iz kz dglz dz0o ' Is! o kdise OR
fted2 B8O * Hted2 kO o' Hftso ' HOd dz¥ ' h j dadav .

vsO0Cdd3 uyddetsds, Hdzv Efmf ' " dsLediss  WijdzzE O] disfdalz o fipofiagiay |

BkzH adzdylsetsdz o ' = MCdzOH B bW LA sose {f dkO dplze
LOBjJ LY jyk ¥dlsls' L HOId Mis: EM' " MmdMmisj B3 * f
' d3 dzj sB A Hdzq’d3 9 kd@seo On dzj odL dzOyj desfyls® * s
LBj d&zg" o Olsd ' o dz jdzstetsy ( ¢ Otsfs)te d dyfeindsly o
BOC M 3BOdz! dets By dzZdod?2 to' 9 jd Mmddejtee” = WhkdeS y' t
1JL cdzdetsStsets oadoyj dedz?" ydnrm Ctsdzyd Iskz0Odz dzd m
Mo stedlsd HBMEsdZOEZE &sHJ dz .

l dmdzse € d .

1. JJL Y' ' s¢tsets kMme ' Hs=ZUzis Gezd s yids B € O ks §f oy Hzts fiy I
oL O iBsH "’ My Odzt dgdr o dsBdduydrs MmMdMmMisj iz dai A3
BOC fd BOdz' dzgs OB dzd > j e 7 HB toj Od desfls' tetsL ©OR
20z20dz' L k&

2 . v odzt ©d dOEzCtse ‘dzwtsted3®wcf2HcﬁisHtthmG‘tG@soBch2
f'H Cjte" aodzdysotsdz odmsC s’ dzlscldzc;leIzOdzJ dzd.-. H
BlokzlsOdz' dzflEtetPPisjcd ists* o) sy bkl sRsfdkd' &6 s
f OtcORjIste” &8 L dzOykzh drn fHtesyjm' o, ts1p CHAfRd tc jrLdE d2
20 dsds ststtddze k' 5 fsyjm' e ' T odd tjckdr o0
B'dz hdds, dg ¥ S ' dz €' M’ ' HOCBdbttsd ddi fsy,

3. 10 jkOfOrR twsLadlkSbk MmMdmkjd ' SLcOd LOyY' :
oS BER'sHE (O dagf ddmwyo Cttekdkftso OdzO - dlste’ fMls!

145



csdflfrsavue trryasufcewwmy [ J 4 wYiRIM [ vuudld R & U [ {201

Mkls' cHEDEEEGE L Nk 9cftQISdeq’uq’” gz * o' Hdasmd dg)
MlsOdkd?2 tsLodktsS My Od ddi odttseddyds Mmdnlsj d.
4. 1iVcttkOod 0 MOBsstd OO ORgw fnd;qulslyqucﬁzfr]lgtsﬁ)hc
steemistkSkted (lsddyuoOmss') o tOL' the s’ dzdg?
fsmMisOodzi dzgdr y' dzj 2, cOteddsdz’ L Oy' ' o  Hdetsh jdz@ € jtok
5. v Cd?2 ®GLYGH & WkdSy' 2 o ' dsjtjfmH@s Hs
fesf MOdds: o (sMOHseadr ' dmlstbkSy' wo) 1 Of t6d S d
L' tcoOlsd twtsBtsykz L @ dzd O dBsdzsOy BEHddz le B
Yjttesod?2 jdzjSlstedS, wChts BO' o' Hito' Hdgz o Odz Y
Cdisf dzj E gz ®H OF, Hj vydzjdzgd BtedcOHd &BOtk! 5 §' d
feds hjdedz ftos¥ jfM' 2 SO HsMwcEdy dedz L OC Oz dats’ B
6. [LCOd Lo Odz® Ctdzj Clsdodzz® HeEM ol dz@aj dits | WzH Yo c
s5Ctej B R § oOd® ] oz des’ Oy’ Westtdz' W' & d
jdZstesf '’ o WkdSy tdke Oddk eodttssddyts’ mdmilsj &d
dWigSClsdodetsls’ MmdMmisj &&d.

g d mfs€ d dzO dz!

1. Kosanke, K. Standardization in ISO for enterprise engineering and ifgagrat Computers in
Industry [Text]/ K. Kosanke, JG. Nell // Computers in Industry.1999.- Vol. 4 0 , 2-3.- P.311-319.
doi:10.1016/s0166615(99)000342

2. Power, D. J. Webased and naeldriven decision support systems: concepts and issues [Text]
D. J.Power// AMCIS 2000 Proceedings2000.- P.352-355.

3. doddztse, o . 1. tdWdzjg SMdodats g i tcOo dzj dzd § : d3d
o .J oo ddige .: J vv-2028)0 0 3.

4 . ¢ dzis - d @z, lteddzydf dOdz! dz" § otftetsmr’ sBh j2 M©sjttedd
1 s Qdesnidffdz.: [ jHdyde&n. 1975.

vrs 515. 2
1 OB Oh [ . w., Mmls. 8c
yjtds ¢ aft S d2 dzOy' tsdzOdz' dzam2barbgh@ulathdrts ¢ ° y dzd

1ovufevldrrc thwf wsr frovtwyw JrRtAlrcf S o w
Vil rue[ I RrRMm JTRT 1 wl

l 4 sd3j sted ydzj d3stsH j dzé 9 Odzdz? Iseo jtHdnr " dz 9 ¢ dzb YO
BsH | dzt 9 Odadzv . ] Gz g tcHasds] @z Sdas3lz It L bf dz'o I @&IE 8k ¢
BsHjdz 0o Oz O sBBdzZsdZE © (OBt HJSC dzr €O BB dsdsS)
wed2 BHjds st mw.

dlso stocj dz f so jton dz Hicetsets ftWHECE &BsHIW' Czs
fitcilsddz O L BGltedB3Oddr § o j tcn sdz LBdtOs Is! s
tsstsdztsdzh?@adzﬁwt‘stssis fsoddzdzO® BElIsd L ORS dzj detss . 1 t5dz0
u@fr]lscfdzlz sSBO' SISO MBBHJ dz¥ B Ozl dzof scfd MdstsH j dz © Odadz¥ H
H' ' 20 MCkOHddn ' Y BEBRE "gEGC&lsk Ofssmso 2° st Mw
OolstsdistsB ' dz' dzckP dz§ 2L 1. tzb s OC P

lted IsojtoHTSIS' dz' degtsdzz o3tsSH § dzt 9 Odzdz tesBtslsO L f)Odst
sCtj BB oo jtend"dd. [BodsdtO {tod fMiss sfdhnk
o' HsCtoj oBczé © R odgkzlste' hdz' 2 tBO' B o' H tghlsd
HOstBz o df OHSE OdOdzisce ' ydzd 2 His 9 [@]¢ s lsudsoadis) talzddslz
LOCGtlstsoCl BB &SHjd * &Gt L 0 HEBEHE S ded, d
wej B0 fkfmstslsd, tBdj Yy tsdlh d¥ B BOOss talizls 1zt Odgy c

1 0 ted fftcjlsbChip d@j dzO f tsBERZHtS9 O dz' d' ' L Oo Otcdetsegts h 9 O
L ItekB) ftwd LOHOdRI~ H' O3 SOR GBS~ ISGZB SO (L

146


http://dx.doi.org/10.1016/s0166-3615(99)00034-2
mailto:m_barbash@ukr.net

csdfl¥frsawu trryasudctwwmy [ [ 4 wYItRIM [ suuhle R & U [ 201

BsHjdzt 90dzedz" ) SO Iso jtoeHBIS' dzf dzgj dBsH | dz¥ 9 Odadaw  dzC
(tedfm).B 1

i 1
B)
{ dfMil BBbHBe O L EotelsCd zO thdtse’ o jtendzjots

1dvoedzsgj HtojHMISOo dzj dadz? ff tso j tor tsdz HO' Btsy dzd ¢
OOk dud 2 ¥ stkd'

sfdimsC f smd dzO dz
lLststeslsCd?2 1. ¢. s tsdi3f ‘dxdlygj tdsdpts-jdzddgty HNS dfd-te ot § ton dzts M ls
(. vMdBOdso O, [ . R. MBOWROIRI ./ 3, jjusd@FBmIcdw  cLOW
2;q’ O2dzj dzS s | . [ . ANBtod3stsBtcOL 59 Odedy tBBHZEYJ S o
[BERts9a O, ¢. [sdJoasiH aagezlzrd2d.207 187 2.

uvrs 614. 8

1l 2dzOo C,06 dL.da@HOY MY j y' Odz' ded -

4 5C tsdzj dgfosd Sudz@QH Oy MY j y' Odz' dad -

s Off dz& g defeasd  dz@H Oy My j y' Odz' dad

lawl uvOdz dz' 9 ! -§ § Bdzis BH Yezg &z¢ Gzts dzj HiylavkatB@igmbEom e 5

psvuvofPrweuv? JIrRsftrRevOILIC f L1 LAt drwy Ja L [
IRt J11RrRY 1L vtodlfodbuvryf Vv 1 Jorwlp/f ?21 wse

lteslswetsds sMisOdeds! sets YyOfmlkz BEH" 9 jdz dz2O G Odzkz L
vsOC, LO §' HipEazB@Bsd201 destsClz, tst8® " dgd BxE.fdedzd:c
O tOLBd3 L yddhizr jicod Oedets’ L MezBoged gd v C 6O 218 L 1 d
etsCd C'dz §' fls: dzj " Ofdzd 7 odid OB 2.%s [ fikth Bedia{Ho' k2o st
odC dzhg O'9 9 * H datsh | dgdaw ¢ dz CsMis fdzd tddisj dz' Uztsdz! 1§t
StcOo BBtsw ORI BO dd'tetsLe g dzgr ‘ot j2Mm! Cdn T1CLO7 «
1000, Ibs LOGCOEsW ¥l tc@® g BIAHIZD A& dz2' 2 ¢ OdzzL

10 OSdn Stdbdudsdn L &zOyjde bwyCtshls' dOmdz H

fedu' dvisd OdOd Lk o dccsmdEsks ydsie 0o drjsisa i
C zomdy CsoOdddsd [ . ). ldmwydsss [2], & H' 2T
Wwe BjlBHG, Nt ooRGHWISHI OLsfiRadZE d S'OGSe "tz K gz
B stsHOBdg dzdf &' HEY gdzj dedle” &3 § Jteh dn.

[MsBdzdolz ko Ock fd H fodhn' ddlsd Esdsciol  yds
hts WOCkostd, “¢' Wottdkksls: disjLijuyd mndskoy'
[Sfd Hy jdedz* ' HAzwv Qs Is! 66 &3 e G desagsigy m,dz' o j

147



csdflfrsavue trryasufcewwmy [ J 4 wYiRIM [ vuudld R & U [ {201

‘de. . wkl! ®HBijbtsHE fodv¥eO' o bt®kkz, s fmd HE
dej Mftedwlsdzde' LB'Gd WOSCktt' 9, w¢' ofddesOsls! dz
MdlskzoOoy' 2. 1tod BodkscwOW ' ydkshkz o&jlsshf HGdOd LIF d
fsdzyc0O° o btskkz, 1t daj " OfMded?2 odf OHESE HfSL ¢ dzv H
oLO BcftsodbwWLOdE Eddsead, wBMisOadded ' fHtedydded ¢ st
L Y sk o9LO @BsLo' WLES WOCktt' o IsSte@d@DIlsdL dt
odf OHSC e &BO'H dgjOC @fRdzdedd Galr{ACOPASdz' o' HEsBESMIS' B
ftodeBliglsjtefi @d@dz dz' o' HE®RSfiftesfEd P& 6 Hast s
ifMdacy ' L' cesehboaapf $0fisfcdsets o &S dgisds Odzj a0 fd
WOC kst Odpzdtdd £dzd 2 ¥ Slogte ' dzC O i tsisjjBigjtfL’ fdgsugdsd 2
o d totsB dzd Y dids jWn@ig sy R O dsHsds |t O Gds'tel Oy 2 dz2' W OC Ists

rs dzj Hsdz" €' 9 YO 9" Hdzj Misd s, hts yj?2 odjlst
LOcOizsdz 5 s sHOmMlsoz IsO ¢ OdzlzL °

g d s dfizO dz’
1.7 4ty OodO Mmdzzyed & O (dafj Custotf dpdz2z' jtojfdisipmimE sz Iz :
http://dsp.gov.ua/category/diyalnist
2. ltedmwyd®© [ .1. skzOMdW COYy' v o3j IssH " ' .o 3P zOdZS [ Hz, Is tc
[ .. ljtjeajtLjoaO®O, 1.1. 1"d YJMowB./ / 1" Mded S my1y o1 v,

urs 666.942.32;666.971;699. 82
wknOdjody [.J1., COdH. Ikjn
sd e €d2 dgOyY' tdzOdz' dzd?2 Ekdz o jtemdIisjls BEH ' o dzd

Irs{trevoOVvDPTCSo ML LS L wy crtfrednlc Arfrrvirm
s{IV1I1RrRAWBL RM o) [ w

steOHd Yy 2 dzts fted?2deviIsd? Csdzyj f szOdzr dzd 2 " HR'
"Hiots' Lsdzv y' 2dedr GOl jte® Odz' @ dzO tshmdeseo ' 4 tstels dzO dz
jtls0 ' Stste' o dz2 o k'tedic OReSdtymzesd s Zijlsiic @ Jfsls s  HEBMW @
M z2 OOy’ 2dzedr o &ZOMsdotsMmisj?2 [1]. 1 0 Mm! BEHA
CtcOh j dgdg?y o dzOflsdotsfmisi?2 IsO MmMlsotstej dedg?y fted dzyd i t
Bz fijtehmfjSisdoddd d3jlstfustisdg,j B Ot B’ B tse | dz@¥ s
Y oOmdzd » BEZH' 9 j dz dzd n BOIsj te' Odz' o, 9B OYO' s+ fmw
Lodzvw 8 Is! oCdzs ydisd o Ctl@ftsLrdy' 2dzz Y sBkZHBok
fMdz' H o dzts tcjokzdz¢ 90OIsd of' tos2 tcdze MSC ZOH s '

CGOdzlzL * BEZH' 9 jdz' detsets BBOIjte" OdzsL dzOaflsoa © o d¢
Misddzs¢ HBs 100 dad3 L O sfls Odzdz 20 ¢ 9 ' HIse
ZOHtsd3 IsO WwWC' fdes o' H 3" dzded n LO MbtekzSlkztctss

J Yy OBOIEdE" Odz' 9 L Oa@WIS€dfo difts vl d M dp@zkzRtcls L T dz@ee 7
ktedy' , L&Ctej BO yj di3j delsdes” [ 1] .

v yj B delsdedr CtsBfsLdy 2ddn BOjt' Odz' 9, HB W
L ' A Htsfr]dz‘ HY Jj dedrn dzOdestsB O CIs' od mH SdgO difs telgdwigs o ‘d «
odHBe Y j dats’ Wtstedzdd ( dzOdeslstelzB € d, dz0 dzts f dzO fds d dzd ) 1
BjnOd yded 3z R O©OCkjtdmMsdCOod, odmS' 2 o jtends o
Yyd dzlste’ o CtedmlsOdz' L Oy* ° dzso skzlso tstej dz OBk @dzts C
dzO dztstc * o dzv .

lzdzd ftetse j H ] d& H
Hdzw &BsHdW ' COy" 'y
oHEBMS sdzOdzj dzdzv o dzO

ST SIFcw—ga
“anG*—[ﬁlﬁN'lﬁ[ﬁnq—

| dzgdz" " sHEB Bsy dzde sfls' o
i T CsRfsLdY’ 2 O o flsOdat
qotsfmlsj?2 tetsLydds o MY jy' Odz dat

148


http://dsp.gov.ua/category/diyalnist

csdfl¥frsawu trryasudctwwmy [ [ 4 wYItRIM [ suuhle R & U [ 201

| Odetstejdrfs © B [z dzq ftiHMlsO 9dZJdZ dzd sudh § ded di3d
Madasj Lo Ocdzd 8 © wdzhlsdlblls' s & ak) .~ X tsdeg oo Qs OF |
H' Odgj stetsds ' H 10. .. 40 dzd3, HBoyddats® YHes 2|
Yj B dzls dzlz  BOIs 5 d \ is H dplrdts lsote 2 B € @) jotadi§' IS d & fzts & J ey
Odz sdegscets dfkz. [dmfjeh ¢ colskeOdd ftd O
CEBEEjd L Ot lIth[ "o dH SO Qi B H b .
0O L lted BOded S W d MY i d s @ dedz' df desunPiy da tzbs o
MY jChesms sy .

I dts HBMd HYjdts MO’ d dz Mis! wHdMfjteh 2.,
sflsdBOd ded2 o Mis dOdslstzese o HdMmijtehm' ° f d

Il deoyj dzgs tsfdzso dz i Sy z 0Ol 0@ 2dE ¢ Oa @@y ls d ohtsdn Is
Codsf dzj C Mdzgts’ (eOdztsH 58 Oo C d -difj YRty * did'2H oo e Oifrlacdse U
o MjtjHd HBW: A Hshls' , osHG §6sdd S das s
& ydzsmis', O ' Hodh k' Isjtd d s bded st lsgs dzdzts

s dMsS § s5Md ko d

1. Middendorf B. Nanoscience and nanotechnology in cement niateridB. Middendorf,

N. B. Singh// Cement Internationai. 2008.i = 1 P. 56 54.
2alz Gdz;aq’u . 1. lteddzydtfd SoBftsLdy’ 2ds0 fhdazials
yd dBkd 9, s H d W Is O s od@idgts-H § dgQ CEB®d]. | . v 2R OdzgHO ¢y dz' dz

BOIs tG Odzq’ o o d- 2610 ~ ) Gidki . SIVEDEZO s j mdz S O.

149



csdflfrsavue trryasufcewwmy [ J 4 wYiRIM [ vuudld R & U [ {201

[ s AuUiC
g sfff1wec, vrmirJLr11d Jr1rrsd, rrrtar
trevtefylrtrer11cC
v $28.3:621.3
zsjqfo® 1.[., COdH. Isjnr dz

sd’ef! Cd2 dzOY' tdzOdz dzd 2 [ dz, shniesi@pisgil.lsomls j r dzts dz
[steesd. ,[] ZOECBad2 M  otot
) tsdz' ! $d2 H ey Oodzd2 bkdz ojtemdljls, .

IrRsftRrRevOL1LC Vrfus{1¢bsl Rfg ML uRm 1 0oy
VdtfouvrlIvfw 191 RrR [Jrsuvt ddr iy Rl nus
wdzW stc 3@ g'df dets 0 Odz! dzlz | Iz e FRE - des dzts e * 2 o sHEsStsYJ
odL dzOydilsd, w¢ ¢ szifsdejdfOmn’ 2 dig¢ z@uiMmisj &, " MdMmlsj
H Odzd (sdvag), Hist sd3' X dzd - Isj§ = dz' ydzd L OfmMsB ' 9,
fijtcilsotstes ‘' Isi qw 9o " dgh' o fhHd Jqydehtstcdg®BY'j &z O C HBtck
9C dzt yolsdadzy L OMtssBd W' L dquyudescts BBH J, dz¢' adgldgdisidj 2 dpide te
ftosCtO@mzjL (j yj ddzr O WOCIduydes Wodwisddzj MBtss g
o sHYdhljfdedetsd . 1)
NMosiTpa Ha
aepaujie

EHLHICTD 3A0DYIHEHOT

Kounpecop BOAMN
BRoK ynpaBniHHA

ADXC, ABC

AXC
/ —
: N dineTp i

Boaa nicna

HCI
Enextponisep, E1HICTD peaKTop OMMCTHH
pH-kopexTop,
Aeaeparop

| AEC/ ne? /
Owncar- AMC
Bavi —O Kownpecop

HC1

\Aq:xc,

AXC

t df-uldeCbktedz® MR j &3O (teg GOssdBREZ [ M HEBe) ' L

Octej GOIsdodets’ Isdff " L Oyd t5H 6 OY G O dadref@gsfc] M ‘sth)dzs O 'd3q dats

M sMce k) Odts m&Olsg ' ¥ ygbsts MfosiegectOls dd My ' Y dzs & s
0f 4iOGtej cOIsd d3j 0 Odz' iyckdshy tshi i geghpiEECQ dz' 1 LeO s 1S to

1 ted EHGMC tdzOlsz)j Mk aRES s GhPis su @Ml BisH € 6 dzs O dgdzv

BsH | def?? B EZOH dZOdzdz? ( Hdo. told ) Is j A dats dztveS jy dzgf § € toff tek
9 dHOdzj dzdz? L OBtolzHdztk 9Oy ' & jdzj Slstcdydzz j i sy ® (
dstcdzOlsdodzd?2 BOLdM Hted2dWists Af jlstsHdyds toj Ctsd3j «
Isi rdesdgBc " fudasyj ' o ) Edstse OR ¢ dzlz Y $ d R63387ddts ts B dzd

150


mailto:pafedorov@gmail.com

csdfl¥frsawu trryasudctwwmy [ [ 4 wYItRIM [ suuhle R & U [ 201

1 OdzOM Iskzeo Odedz” M dnts 5 e3ts 5 ig & biggf dpdeeLotssc d i Is1OwZd2 ffzdzd | Is 4
L' wdfsEg '} 2804.c03, jClsko Odgdg® MY StelzH HA&Y

HSC kg dals' o, w¢' kBjBzisi: gozdRo JOGLOR) ste’ o
o BHBBYdMdese 5 5B d&ZOH dzO dzdzw .
) ted yY! sz, 'L otORko Odadgy d5 dzsd3j g O kted

LH Rdgslz § 5H' &z 5B ZOH ZOdzdz" 20 (edf. 2

-0y, s odCtsted Mistseslkzj L ]ty jCtdsjfetirl oiffctaxtisd v 0GB 2 H
-0y, P oadSttdmlssolz’ Jjdzj Clstetsj dzj e’ ¥ Hdzw o

EnexTpoenepria
L \
Bome Ha 3alpyTHIOBATI: ﬂ“ﬂﬂ}ﬂxﬂi  yEEmii:
- OKMCISHHA-TECT PYEIiL; - 3aMipHO-PeryIEoKYa
- pH-xopexuix apMaTypa
- EH[iNEHHT PEareHTtie; - E-EEESHG"I_GHHH HaCOCaMH
- thmoTanix; MEHTKOCT] MOJAt BOMTH:
- ENeETPOTi A - J02YEAHHI NPUTOTOEAHHY
peareHTiE

t dM=1 @d ¢ &ZOH f tSH "detily g if] £ tdgfefiifigegi@alld s u d M | dzdz”
ulstoffiss B &ZOH dzOdadz” j &z € o Pl LHdY B jL § &)
L OBtolzH desto D dzO zZON Iskzo Ocdzdz? o S StedMistso ks 57w L
Slsted BOdzd @ 5 H 15 G & tg flzdals’ dz' BOdz' dzdm L OlteOOR dzO 3
jdzjteesjWjClsdodasmis’ [2]) o UGjtejteOnibkdCl dzO
LOBkHdz 0 Oy' (tedf. 3).

Onpamos aHAsA peansiny crokis v BMEB

i, KoperyBannsa
BeranosneHHA 3aTPATH &IEKTPOEHEPTD napaMeTpis
J’ HAMAMTYBAHHA
BOJ00MICHOTO
BusHayeHHA KiTEROCTI E1EKTPOSTEHED 0B AHNY MPOIYETIE MpAMOT T eb2amanng
Ha 3abpvrmosaui
BCTAHOBIEHNX HA
‘l’ OCHOBL icHYRmX
| Bux:opmcramna meroxis 113 Ta mepexp ecHIX ENLINE iB | HOpMATHBHIX
.l, JAOEYMEHTIB
| BeranosrenHA emeproefesTHE HIX AP AMETPIE |
W
| E dhexT BogoomicTER
{ 6. —[3) Is ts HIACRAED " IsWz o OBz H dzO dzdzv "I [ U O fif I tichqflz sz @istaczvdzts
H'jdzj Clstetsj dzj tec ' ~ : dzQrHs@E tddzes dgd R O w'd)dzO 3’ yded 2 L

I fls O dzts o jdrfpjdmizj s ydzdn o dlstOlsdzdn §sCOLdzdS' o ¢
41 ') 28B4 .65GRlsko Odzdzy MY tStelzH Hdv shyddise QL thdsd

Hisfdz" Hy jda , E bz ydmd "L otcOR E3h Odedz? d3 j € 51
s dMtsC § sMmd dzO dz
1. zkj§o 1. [. [y &0 jditcjlsdyddr: FOLOSIl| t

Octetsl tsdid dtshldd HdHY ety ~ dz2' ydzd &3 ¢ 3 dedjsif@d3cp * /M
10y 5dzOdz dzscts kdz o jtemdlsjlbk B' k] Mien' puil20MEdEsH
1 df. it Ofls dida@ 32.568.

151



csdflfrsavue trryasufcewwmy [ J 4 wYiRIM [ vuudld R & U [ {201

tsdzlu St [. R. [udfmlsSC O tcOffpisd sdgjsls ts Hstsds Hiddpjf § l4ctb)Ed 50O
HjdedJ Gdzddedls’ UtGddSJfr]Ji’ ftod f§4tej d3j dzdz’ = GedH

1;’ teddzj dzls / [ . RrR. | tsdzyd dzf . 1. wtedBdOW, A.R. |

dz‘ Yydztse s kz dz' |9/vg@atdr}:qlsa ls@aﬁ@@gmwml.Z'l'ZH.. -65.7

jtels02 w. 1. [jRnOoddLdE Ystddtese Odd™ ddzdzso Oy s dzdzts

. 20O, [ .l@]C@O0M]HBOS dzj & jsdz O P jdf) Y des d

) k2 to dz® df.dzf € QQtsdztsd;sq’u;fr] g2 Bdddpmqglsjls, 2016.

v $21.923

—
—

[ sdzyOdztsg Okizisj AdO LS, HBYJ dzls
sCOyYyjdSts ¢.1., dBO
rdzd ftesoemMS d2 cetMmizH Otefyls otg figaflds jR1Is ,Is j R _dadoylj dnit afriR o W&

lfeuvdr [1sd R trzZ2(1VRL Lt rVRYLSIB TOrdYR AR[ P
rrRrsfauvrs 1 lrtrefruvdes VLtReU B &[T

Wddzi steOydd -shdz®d&yd g qshlizd
MisOdzeC 50 dzOdBd) ] WW,jSIisdo dzts,
itz o dzjsIsdpf© Iso JteH™ ~ YOMmiIsdn
fls d mmeJqu fseo et § tosflstOdz
O hdrn ftod HodyJjded d¥ jfHEMsIsj 2 o

wodwjlsiw JLEujddj d kfksOdise d
BsdsedyjMSde YduSBMisj2 yjtjL
T oy dHSGEMIs 2 yjLiL Mmdes?2 f§stdf
J j 6oL 29 flzdrg W] 9jQ) B dimis sMisc
sdMEitsHdl LO Myuyjl kd&jd' hjddY s j
yr edjfmilsj M ydHCBMs: & foddC Osls ¢

dz' L s9 Odzd |
dzstej 3 2h d
tckzs h 28 lj
s st j dzdz
dzd?2, eotsL dz

O =

Enlﬁﬁ

Lan[fr]OBls o dz :

] &Omm%bed J B352  dnslsitg Gagd d  f "teds@dptinefts 2% diplz MY § daL
f silstsw dadzr d3 L Ffstcdo Odzd j 5 st Wddz stekzs h j2 ]
ftsiilsj tf j dedzr o Loczqsmqaomq4® fstc dz0 Wy  driglstelzs h [z

Cltstets? MisHj Y sy Mzl | igd Pz d bt ff Eigdigdsice o dzls
fsfiskzf Ojls Isjrdsdsedyj e oW,y Yd¢ wiflczz sgfs 8§ ¢ tHtdsss

MeHj ey Omw Iseojtrly WaEhisddyshnsdmmedj M 3dud sl
Wddgtelzs b j 2 fjtejetesHSCd Iso jtoH' § yomilsdyr L Oa d iy
SlsWddzt Istetso OdzdzOw Y JHSEBMIs! HosHSdZY OJIs HedaeOls: Mw
L OadMmh dj ) f cstcOn COdzOdzts @ Wddz! stclzs h j 2 fjtej Gt
sCOL" 008 ls o dzd Wakdnls ' dz® teisdzd B n®@ ¥ d dzr steOydd .
ltcj H sdzOG OW Yylsts dLd3j dzj dzdi G sstedmlstsmisd §totsy 51
yofisdy o fttedflstd Mdtsj WddWiskdhjsaizfude ¢ stetsH ¢ c
d]_:ﬂ 1
p-W, 1)
CHGI § dztdsills ¢+ f s H) IS, B2C ¢/ o3
vsO0¢ C0O0¢ ftod Wddz steOyYydd " dzOdsse " = MMy j dzL d 2
fstedmlsOY Mtej HO daj ftojtcr ades ko jdzdyde OjIsfmw, Ists Ikt
o) , 2p) , o)y 2o B 2
OX oy 0z ot ot
] sHMisOo dzww 9o kZtcOodzj dzy dzj 6OL ter 9 dzsMmisd L dzOy4 oz

152


http://www.polessu.by/sites/default/files/sites/default/files/02per/03document/99_0.pdf
http://www.polessu.by/sites/default/files/sites/default/files/02per/03document/99_0.pdf
http://www.polessu.by/sites/default/files/sites/default/files/02per/03document/99_0.pdf

csdfl¥frsawu trryasudctwwmy [ [ 4 wYItRIM [ suuhle R & U [ 201

A _di om 9 _Gp P
ot dm ot’ ot dP at’
f sdzz y0Oj o3
o(py) , opN)  3(pW) dp P pdl@m
OX oy 0z dP ot dm ot
{ jOdz dzOv 3 dHSBM! MkOBE My KO} BO, §iltdkk
LOf dMOls:
p-p,="(P-P), (3)
CHei BB H EZdz Misifte e ¢ &fjlsd, Cc¢/ &
[ftejrjdvw ft5 ftedojHjdeder 5 o' hj WitdBzdOdk L dzO
%:W .QL.e_Wx‘t; 6'0 d_p@ dl 1 ; d_pzﬁ’
at ’ a dP a dm oW, dP «
bicOodzj dzd j dzj tOL ter o detsfylsd Hdzv  tisijtald' degdzdiEedd dedttyef
Apt)  Apo) , 8(pW) | pOP S -W, -e™
OX oy oz o ot oW,
RL kEtcOodzj dzdwWw dzj cOL tc" oadesmisd or asHddz EktcOo dzj
fstedmlss? Mt H
2 2 2 W, t
P OPOP Ly pOR g W e g 4)
ox- oy° oz K-a ot k-p-W,
50¢ COC ftod Wdd swOydd Memijddd yjtjiL
fteslsj COgd deOfsa@n dzj dzd f, Ists kteOodzj dzdj (4) §tedo
2 -W, ot
8I:+1 '0.9@+g'(‘:fw>1 © " _o (5)
0z K-o ot K- p-W,
jtjdydods dsj bkwOods dedj (5) fsLotsdyjls
qwa UBdZEMQ’IS‘ teg M jdedd J MQreQud M’ dstoQyeHc
4 dzdzts oV te{doth Idsttelz s ffjtg j2H ' j toj e stetsH € (.
a3 tSBtGOL S5 dz0 SMdzse Odzdd L OC 50 L dsj dzj dad
ddzs HAWW ] te] deylf Paz HelisIGfuH £ jisByds djj ded) a3 dedzts 2 ff ¢

z
g d

T3

dgww
azts o
ted &
0¢d
9 JHJ
JH

S0
3]

82P+1_ﬂ@+ﬂ.(+1 W, e ™
0z°  ka ot K-p, ‘W,

v O¢ COC tOMmf toj H J dzj tedy dpts inlp dayj diatf'v Is tell®> "fjtQe jff j toj
ftesyd MmO WVdda sttOydd § sH HYj ek HipEResidC  {itmiEtsy gl
CotstcHddzOls d otcj dzj ded t ( z, t) o tBdZzOMIsd ot d&3j
L 20y j1ted @9 OW it dzOyOdz! dz" dizd d cSteOded ydzr dsd Lk fmdztso c

P(z,0)=P P (0,5 P (L, t) =t (7)
feditsHdd ¢ (oMisOkses) ctOddyudks?2 L OHOyd Wdd |

=0. (6)

fstcdmists?2 Mmtcj HJ .

t dhddedy dzj Mls Oy d ts dzO tc dzts 2 LOHOYd (6) p dzOyo
sfkh jMmlsedvjd M { sus"d ¢ ic @) dztsh ) Slstsdifjjted tszsdills © o |
Yylss twjhjddidd LOHOYyd wWodzw jlIsfyw dme sd3r 2 dzO B fs
HdMGCtc] sdzesets dgdetsy j Mise O.

ltecso jHjdzdz" | dMMdzj Hso Oded™ L otsdzddzd o™ woadls!
Wdd steOydd Isjnds@pdduiBida-frEdNihn &OIsjtedOd

153



csdflfrsavue trryasufcewwmy [ J 4 wYiRIM [ vuudld R & U [ {201

1 v wedzj dzdz" § LOCBdesdz] tedzsMmis d f 5L 9 tsdzd dzgd zfmls Odzts o
Wddz Istclzs h j 2 fitcjetesHCd  dO thdseOddd 1 IsB6ts
Ztc Oo dij fizlf'jls tof @k gsdn sy j toj d3j dedets? Y stedMmists?2 Mtej Hj .

sfdmts¢ dssydzd ¢

1. 1 sdzw dglmC s 5. s ®BIibsHdS] dMMdzi Hse Odedw L W W J
fteddsd Md 2 Hted OBOL q’adzs? sBtOBBISS ] [/ S.1. 1 tdvdnét
f sdzd Is § - defidgfj Snkd&fiRk e r,1976-1 © 4.7 &.4654.

2. Molchanow. Raising and decision of border task of filtration of liquidsin variable to porous envi
ronment//Scientific Letters of Academic Society of Michal Baludansky.Volume 71/2019( P.63-67.

vrs 628.3166.094. 3
stso Odz s [ . 1., C OdzH .
sl ¢ u da@otdHs[C Catx@pkevalov@gmail.com
SstsoOdz! s9 0O w. J., Mmls
1 0y’ sdzOdz' dzd2 Isjrdz ydzgd?2 bkdz 9 jtefmdilsjls uvC O dac
C 34 d2' we stev swlayd@gmiglicdnts ¢ ts é

Jorftouvftrw rfeafwrrry1ic YRzl & JUJuws[JIRW & ? s [
g wyl RM tlrfory tr v R slf¥JrsuwrRE fTrulr{f

fijtoitcodzs LtetsMmisOdzdzy dzOo Odzls Oy j dzdz? dzO0 tsyd mdz
JHBMIsOldz 5 jWjiSlsdo dflgtsh sythsp detizr BB Is g Geczh dzd
n bijnrdasdzse ' 2 tsydh j dzdzv , I3 dst€dety dOB d3tf dzjo S fif daticdth) |
W o] OC ] dgsdesets IstcOHdY' 2desets tsydh j dedzy fyls' yd
dzs’ SHEOdRISIyYB(LVLELO dZO) ¢ OL dzdith ' P uaz'cdsts 6
do Odzdz? Cidffasj o(dwuls’) ¢t Odzd Ydzts| rhus)f kinls d 37 2 6B
‘dZsdl 1 tOL " o, WtsmW ok 2, 1L O'di21l),«bcx® tisaH ' j Hodgt® o «
cOBO ¢l dlsdzO o tsH O -A0RAE®’. dzche] LaAKD ‘ § jfts'lstey B 20 21 ¢
csBtsC "L L OMistsmize Odzdz” o3 dats ;€ s deORlzj Hagler dzzizts a0
bdzj dzls' ® hsHts Ctdstetsdzs ftesyjmkz © wCsfmls' ydfh
j st H 8 dZ H Yojddedd2O y j dzdzw By dzd o sfls fsdz' §hj dz
fsHOBREZEBO R Mis' ydedr otsH L o dCtsted MisOdaday oz o
W HtsMY thglp Geeztiz] dgts™ BjIsd Bkdzd f sMlsOo dzj dz@ IOC
[bted BOId tojOcjdasded? Ctsdifdzj Sy O Hjtojo' toc
"odevdedz L Mkzdz WOlktsds Odzs 5" dz' ¥ (111) .

[ sMdz" Hdlsd o d dzlz yJ dzdzw LOBtolzH dzs ¥ ydn tcj ysod
dzj Sy’ HOdEfsSY dps SO Istcd o Odztsfls’ CtsdzlsOCIskz.
fjte'sH L 01.04.2019 t. 5 21-ZOHEROIES s dm?
tcdd3j dzls L Htstc' aodgwdzdgw o f dzdobkz 1 % tetsL yddzz M
yd dzts dz  Flépdats(SupetftodkzB @0 MW)  Is Otc =1L%  d desd3 te j OG j dzls
jSfMk (Mkd YOk Od&s & d's (111): 1t[dslol
dzdz? fls' ydedr otH d&. wdzOesklsdy, sd ofy! €O tBC
iSMyjteddzjdelskz Blzdzs oL Wists Istcdfmls'ddalz@zi o O sB
sydmisSd, SCtdbsbtd A toonmdzz? Mzd % Ok Od &' dz' v (
fs' HdzgOdzdz' L 0, 5 % EltpamyFudesldgkC 48008\ Iz zHdels @ 0, 5 3
btoj bteBL yddesdz toj Oc j desdesets St dzj Sk ( Mkzd ¥ Ok
My " 99" Hdztsh | dadz' 1:fls' Hula®uWAZ' 2 A0 O3S/ d KRElbpan d dzts d3
(SuperflockC 490MW) HSLO 0,5 e/ dz

tdrizdz sOIsd JSMmy jtoddsj dids,” . {(tetgiH@ Is Odzer§ Hzlzw dzls G5 Os d
SH&ZOSCtSe® 0,5 ¢/ &

"W T -

IFSQRIF ST
ST @FrFazx o

@

N =
DTN Rr—-F-FTAFS S

RIS
ﬁ_. g - ﬁ'

=)
3"-‘=§m-'-'='~.

J
L
dz

d

ﬁ_-Q&- g3
=

154



csdfl¥frsawu trryasudctwwmy [ [ 4 wYItRIM [ suuhle R & U [ 201

s OB dzd- a9 HBsLd fizdz WOk Odzs o3 dz'dad n( 1olslH)  dz

1 8C0OLddSCd wWCtsMmis'® Mmls' ydz
102d3—4r15_'ute-q’< bL G T 0d

9 Odza z' M Oo|l oty 1 ‘-1 A s -l
fes) B¢ el dw f MHS O?gct@qﬂd(zf y ol wol Bl
Addz | - 1,0 |274,6 2,0 | 214,0| 34,3 |0,37| 0,61] 12,4 | 2,41| 8,0
!
Addzhi| 300 1,0 | 29,8] 16,0| 1284 | 22,2 | 0,12| 0,17 1,8 | 0,72] 7,64
-2
[W4¢ 89,1 40,0 | 353 | 67,6| 72,1 855 | 70,1
sud fml

v OB dzd- Uy 2 ® HBL] toj OC) delsdzsets Sdf dzj Sk dzO W ¢
1 5COL dzdl§'d MISE'tsigded s o SH,

1 02 d3d U teadq
9 Odzq rd;ZL dz' My 09 () tefs M O¢d3LtstSc1 - ]L%dé A sy t- ©
f s ¢y toj Ute' f ® G2 B g o WOl Edl 1

Addz | - 1,0 | 274,6| 2,0 | 214,0| 34,3 | 0,37| 0,61 | 12,4 | 2,41|8,0
!

Addz | 200/ 1,0 | 10,4 | 250| 856 | 16,5 | 0,06| 0,12 | 0,1 | 0,67|7,78
-3
[ %g¢ 96,2 60,0 | 51,9 | 83,8] 80,3 | 99,2 | 72,2

ts ygfls €

) tod Bj dz" sz HEL ko Odzdz Mk &Pl dz & P®ds fyizld der stz oz
HBEEZo O' Is! W Cw©Oh ' 2 jWjiClk wtydmlscd Mmis' ydda
iChk BuydmkSd ft YshMYOHOl 599,02 dMHddH,2 6g &
y §sCtOh dd&zOm! ©ydmnlsS 08 3,58 %, Fidg’ B REQfs O L
dz' 125428 B.

dztso € d

[stedBOdets L O ftojHMisOo dzj dzgs b e’ toj O¢
dzdr otH " scHsdnagse QL s&Olst@ls' o, WisimW Ols*
sdodz Mis', wWCO fs5&"EO k bosdkkz, "t HBo G
tgdzb dzv Mz dz WOlsd Ods & d ¥ (111)

tcjLEdz OIs® Hisfdz' HY j dadgw o W o dzjHdsts,’ o fas *
Mgy O W Eepank(@opealfisckC 400MW) i 0, 5 e/ dz, §tod
E 1 eEH.. jUjChkdodsts odw@dkisedDs thisH da
dUuO (LSO d&O) .

s dmts¢ § smd dzO dz!

l.stso Odf' Jso, [ OB stcOls tg telatgw Hsts fipdizzio O dzdzy fls I[gdsp O dzo 518 ,
wf .we Odz¥ o O] B‘ tc dzd ¢ zok ¢ s dn f dg'Oxydz0 teis@ dzEOUds PRAsfOBEs
C tsdeW J teijvydzy " "v.r [ uiw 15820611 O .

2. | stetsB j Y- . 1. 1teOCIsdydsj o d¢ tsted MilptOteladg dzlsfiizlz - aSGﬁs}q’
sydh j dzdzv Gtsljfrjﬂjmmﬁﬂ"&‘tsﬁjls ybzd = 1 .o sy tst§ ®a SUYls,] L L. .
st Oz 59 l. zOItsn' dZO, u. [. sBoaOd 59 O/ / UJ'l'SZMIﬁ'I’dztsG‘ u
6/3(32).T & . 6B

3. 21111.4.0380 5 . { J Ists HdEiAs to déysdists G 5 9 dL dzOyd dzdzgv L O¢
stolssW j dzOdzlstetsdz’ detsdz o fftso jten dzgjiogdd’ o'  ffjls ‘'da|dgdsn tc g s
O Csdzd " dz! sets ftoedtosH detse 5T Mfptcj Hsoa P O VSO’ ded, 19

4 . s1r 21915..1. 46800 VWtslstdj sted ydestg s L 9 dorj ddAUsid
1dfMdzj s© o M ydzed s ddosBsH O] ' flebpbhntehisets trstetsdzd dzO

(2 Z

155



csdflfrsavue trryasufcewwmy [ J 4 wYiRIM [ vuudld R & U [ {201

MidtjHtsadh O viCilBP. ded, 1995.

5. s1 2115.1.[4.0cHCO Wislstsddj Istcd uydds cots Lo dta jdaiusj didedavds d
ftso jtendzj o dr Is@zdtEyphtsjHddfins [q‘l‘rg;lsp'ﬁxi_nlrj]‘.dz'fnlsjtefnlsals sn stetsdzd
ftedtesHdsets MjtejHsdPHO ug O dzd, 1995.

6 s1 T 21915..1. 4iBB84dC0O odL dzOyj dzdzgv A B ydese s Mt
s ndzjodnrn Mis'igdid » : 9 §H @& Msy joitdd Is dz's 8 st s tiztf d td2®10 det
md sodh O uviklef. dzed, 1995.

081/1200050 1. I o jtendzjo' O tsydhjdd Mmls' yde otsHJ.
5’ Ctdy delsteOy' ’ tosL yddsj dzd n S icBHAES/MA®IS 9 WS
Etgb jd. ¢ dzOdzdgs dryg dgfvO© f totsd3r h dzj dede’ n /S Sudm 7] .o sH |
M. : md d3dim48inl 98 4 .

9. I sHsf sHGEtsSIstsa € O: 4 tcOo sydzad ¢ / ] SH toj H. H. Is. dz
ftosd3 N dzj dedets?2 1 Ctsdzse d d -ud.toqdz, 112@AFIs0 0. [ . : ¢S 0

10.s11r 211914 O=sTMOEHc©. | " HB ' to ftotsB HdzW o dL dgOyYJ dzdgv My
SO IsjrRrdsdzsd’ ydedrm o tH. [Mdeso dz' f tsdztsy j dadaw

11. s1 1 21198 [4.s0H7{C0O0 Wakts®jsedyudsets odL dOyj dzdz”
Cdmzslstse k2 ftsojtendzgjodrmn SO B' sdztse ' ydes sydh jdedm o SHC

12.s1 1 2 10B9-98 [4IssHdC O GtOo' @B stedydesets o dL dzOyj dzdzv

teJ ysoddz 9 ftdtesHdzedn ° Mls' ydzedms o BHO~A
Ufs 628.3166.094. 3
ssoOdz s [. 1., €COdzH.
sl ¢ u d&z@ atdss[CyCatize@pkévalov@gmail.com
stsoOdz' s9 0 w. J., Ml

1 Oy’ B5dzOdz' dzg 2 z iz 8§ glztc g gzl us dguu$ t€ @5’ tedpds\Vitlissak@ginail.com
1R swf?sf{fdgovw sovwy  RMm I Jr 1¢ tf1Jvuv [YRHY

[MlsOdzdz' &8 yOMmMtsds LB' dz h iz Is+ fMw-f sz0D OEES O Y § dadidy dz'dzOf
B Lddr & fMls VSO dd, Nt dpf@)BEdodes of dzdo O dzgO f
ssilz B sty HisMd HYjddv ° L Odjyd Ml t' ydts® ¢
sydmisSlk o' H t' ydedrn Stdzyj dz2stcOy' 2 thdetso dzdr L OB ek
o jHjdd2 MlsOlsdmisduded? OdzOdz' L tesBBlsd- 5yd fda
sydmded n MY tztskfn Od3.L. Ou dzx@ds Odzdz' 5 wEEC " o .
1500000+

1400000
£ 1300000-
9 1200000-
- 1100000-
@ 1000000 -
hs
900000 -

800000 - - . . . .
2013 2014 2015 2016 2017 2018 2019
r odz L H' dz dzed y' t ¢
t digii) Odzj ¥ dz2' Mils+ " ydets™ €' dz' CsMils’® dzOH A~ tSH Y J dzdz

By zOo ZIsd 42 @ 18 208 A(d
] Cyded A3 totsCtsd3 L dgj dzh 2° Is! fmyw ¢ dzr €' Mis! dzOH - 5
By zOo zZIsdy, sd oMm! C Qo do. (tc 'cuyaddd ‘¢ di')C. ' MO 5dzOH = t

156



csdfl¥frsawu trryasudctwwmy [ [ 4 wYItRIM [ suuhle R & U [ 201

L dgj dzh d dzOfy!  &8z2O A3j3 4160’ Wk Odats L o fiyls Odats o dzj dzdz d
jSCtdtsd ‘¥ otHd dzOMj dzj dzdev 8 5. w kZOo klsd yO.

U OB dzdiwVj telj Hdz' tste' Yydz2' Ctsdzyj dzlsteOy' ' tsfdseaddr L O
t 8¢ ( [ Mdeseo dz' d s SCtOm s Isd s [ ¢
M s , 1 O dfmdz" to dpLtsls Osdz AtsmW O
B [/ & B/ dz B/ dz B/ dz
1 2 3 4 5
2014 368,1 320,1 43,8 6,5
2015 382,7 343,0 48,7 7,4
2016 396,0 377,6 53,2 8,9
2017 445,9 407,2 60.1 10,6
2018 521,0 421,2 74,3 12,0
] IsOB dzd Y W sadex@s yd "s 2014 w©wtsCk s 2018
fsmkzftseaj LB dz' h jdedgwW Ctsdayj dzlstcOY' 2 L OBtelzH dg®
mgs, LOsdmdz" tjytsedded, OL Bl Odsdz 2ded2, WsmW
LB d hddOf' dzo 152g4mtsd3¢11dzquL 5L @ § fifdzd i) 42O 10
Odstsdz 2dzd?2 dz® 30,5 &ke/ dz, ok Ml YsMWOk' &a LB
o' HBLO O Isi Mw L dgj dz" j dzdgw htsts'udzts ¢ & Cfls’

(tedfm. 1) .

[ OdzdzO Isj dzH j dzy ' vdzOfm fstsiff njad - ¢ @)'f bks'tefgH O~ d3. o &zOo Iz
1 SH' BdzO IsjdzH j dzy' v MY sfls tas wddr ded ~f Wi fHfitdte onfid An L
ftedLotsHdls! HEts oadMtsCdr dOo OdzlsOy j d dzO tsyd Mmdz
l dmdztse € d:

ly itsBRr Hdzs L B' dz hzo Olsd HBL dJ toff ®EQPudazd ©d HidAs B

HS to' adgv | ¢ K Mssmiz ' -B* @YW ydztsdg Mdgf B s mif Stz df

2 . [ &zv tydmdedr Mfstezn B' tsdztsd ' ydats’ sydmils¢d
LB' dz hkzoOlIsd HBsLEZ OSIdodetsects dBzdzkz o O jfidss sy ddekrO
otsH HjtejH fitoddzdzdd3dd o HMls' 2 dzedC Od3d. Aj o Mo
2O Ojtlsjdt IO OCIlsdoe dzd?2 d&kzdz.

s dMms¢ ¢ sihd dzodz

1.[] 2ty 45 . b dzOdzdIsdyd M Ow SdiRdw  tesd3 /Nddz) dedetedi j Mis 51
M. : mdd3di48ml1 98 4.

2. r Bizte . Vi tcOo dzj dzd J ftesyj MmMsdd d ¢ tsdglstetsdz tc J
Mty jddvas M O teBisfj.d Jdd il 18§9%®7. r Bzts.

3. ] sHEfSHGEBIsse € O: 4 tcOo tsyded ¢ / ] tSH tcj H. H
ftotsd3r h dzj dedets?2 1+ C sczs@ §f §f su@ .oz, 112@AFTIs0 ©O. [ .

4. s1r 294..1 .40 HOHOMW jtcO. 1" HB ' to ftesB HAEY odL dzO
SO Isjrdetsdzse ' ydedr otH. [ @&detsodz [ Y tetzigly j tzbipb o 5 u F 5 fgits &
ftedqosHdtcets Mjtcj HBSHPMO vVEtO® dzd, 1994.

5. s1[ 2114.1.p2" WwOEBMY j0. 1tcOsdkO® Ctdstetsds M
Isj rdzsdztse [ y efifplsdp o [ ' dz' Misj teMmlsots BrRttetsded dzOo € tsdzd!
VE O dgdi,10fL.9 9 4.

6. S1 [ 211993 [4.sHJSCO CcttOo" ' di3j Ised Y@ ddd L GOt g

toj usoddz o HtedtesHdzdn T sfipls oyded R’ da SmlQjnte Mflsw jsC fidst] ts to s
ftedHdsets Mjtej HEHIPMO VSO ded, 1995.

7. sl 2115.1.8,iBBadCO odLdzOyj dzdz? S B ydescEts
f 50 | ton dzj atafm atsfnj®.-.|1§[q’upgfnl$] & Mjhsots Sottsdd dO
MitejHtsadh O viCIBHP. ded, 1995.

8 . S1 [ 21915..1. Aj16BOJCO Wtlstsdj sted ydssig'to oL zpQF

157



csdflfrsavue trryasufcewwmy [ J 4 wYiRIM [ vuudld R & U [ {201

LifMzjte0 o fMls' ydzdd dosHOT * fzo B fis isdedsh dis Niststasts daff to dceAsoHCd:
MjtejHtsadh O vICILBHP. dzed, 1995.

9. [0BU12000501. I e jtendzjo' IO wydhjd M’ yd eotH(.
BOMBse 5’ Ctdeyj desteOy' ~ tetsL yddaj ded n SioHBHEMV®IS 0 W slstsc

v $31.453

¢ dzlstsh C° dzdf&.daO.H,Oy
10t " wdz t. ., MM
1 Oy’ BsdzOdz' dzd?2 kdz' 9 j tefyd Is | lsantostki@ndezuddsuats L On

IRs[trRuuvd IV Cc (#osowrY 1 L1 I [He&todrfrgcrrCc PRIV
l svotfsddze MezftesoBHY ' s Mw B®E @lsHsj tog 5B et B g D

Is
q

LBjtc' Odgdz? IsO ItcOdzmtf stolslzo Odzdzg? tetsfmdzd dedzts™ fMdtotso c
CstedMmdedr SsfOddd O 'd. 1dd k LOsdmdsdkkz Mo
Mjtejusoadhj LHBtetsoa 6w Oy odzed $ ' o vyg WBuc@dgd &
s yde odH'e fddk &ty MftsesChkeOlsd osdBkD.
(odHOdzj dgdzv ) fdadzz o3 j HOodets ftedH dzv ' Is! W L dzO Yy daC
102¢fshdejdzg ' MmdMmisjydd b g 3 dzp dedizgs d fzf gz © SO O
flstejBly 5! L dzOydgd® CoO i BsEREsmAdp , fsyjHEzed &S
BsmwtcsataO@@W. st' 5 sses OC' fdmisj &g EOdds,
f d dz H' Oksjlste wSdn daj fjtejodhlk’ 15 &S .
HOdSJ Hdzw JWJjClsdodzse s o©dHOdMzj dgdzgv Htc' BdzsHd MY j tof
Otzls j edzOIsd o dz2' 3 ssH(J:

-OC Efmisdyded 2 ;

-IzdlesteOLaIthsac[Q;

S jdzj S mls Ol dyded 2 .
[jls HOds' tselsd ' Hehd HYjdd' j%jClsde dshls
[ dzv HtMwedzj dzdzy f sMlsOo dzj dets™ Bilsd BEEZO totsL tetsB oz
wets' f 5C Oz IO O ted f

1 spdftedds” n j dedzv, N.ts

2. [ YJtej.dzs Mo " IsdzO

Al d2.:30 Y

4 [ dzj SIstesis Ols d Y qzdf 2
4

v

t dfM-wrlj BO J Sy jted iz delsOdz! dzs”™ EMilsOdatso

sbkzlst Mmjt' ' JCMfjteddzidzls' @ LoHEZOMY HE tMOHY
OdzOdzs e ' ydedF bdise Bbdzd ftetso jHjdd JjSMYyjteddj delsd
SMOHY @A tsS " H H' ¥ Mddz L jdisdetsets Iswy ' dadev ) . [ Ist
Msetss . 1 tstc’ odgWdzdz? tojLlzdz' sOIs" @8 HOdzs sy dzds ' Mmlis!
SMOHY jdzdz?y L o dCttedmisOdzdzy 3 - zf S bOSHls O § jdztsc 5 3

158


mailto:antoshkin@nuczu.edu.

csdfl¥frsawu trryasudctwwmy [ [ 4 wYItRIM [ suuhle R & U [ 201

v $21.928.9

sOwO®EE. 1., M. ¢
] SHEW OdzO yj.dzlsts.0,
[HiM! €d2 dzOy' 5dOdz dzd?2 § sdz' Isj mdz ydzd 2
t11t¢N\Ulis ( seAdwprg 1 [sodr1 gswi [3HL L1
RI[LIJ LISy 1 [oddodt

1 028" dz' b tGISLUISE)fr]BHXJdZCde ‘ HJhJacfdg,cfﬁ]tﬂBfr]BBmc
LoOYjdedr yoOfmlsddetss ° n ' J lsuc{hc;dzdzw z
Miskzy j dzgv Edztse dzt 9 Odedz? Is ] Ol o9 ' f st jt
ZOf tcOo dzj dzO dzO L 3" dzz W " dese s MC dzOHdzd Rf s dz'
B3y ~ Odz" L d3' o CsOG kv (" h d d3 LOMB tsd3 B Stct
ftosj CIskzo Odzdgw uthQIzdzBBuq’" mMdmlsj d3 Buc{fnlsgcf GOL
odCdzt ydisd olstcOIsd cetslstso 5° l]’thSHIzQu SO L OBtz
{ Mdztso dzd B3d O fclzj dfjdattds o dzts o dz# & yts* mdmlsj i3 H
fd dztse dztso dz¥ 9 Oy, ¢ tsdzlsj ? dejstdz dak drvic . o drztisojaizddetg 6 o s i d
dzO G dz' Is O dzdzw ' l]’q’dzlss dzts 0 dz¥ 9 10 dpdfzts elzdzts s drtzts Wtz d3kz O ff
CtssB ' dztso Odzts”’ H' z w ¢ s 3z B lzodgS dglsadstissly wsERts of s
udtGQIzdzﬁﬁutsG(tSGder]stIS)lthIzl]

O]

-Gy @

TIOBITpSA

t dMmianli BO CtsdizB ' detso Odesets f d dztso Az 8 tzv ez Bc F OB HE R

QitcsBtsyy S tdzj Msi o'jdasdf@zvHsdes zg * Bo sHEz L Of d dzj dat

47iB 2y ftdzts o dztso dzd @z @z0 B dzv o' HoatsHE tydh j detse ts
6iodnrmn  Hdzd?2 OB RZES p j sV ststelz

&Zsc OL 50 O M@ M) dIstc BOIFKC cf gz ©  Hd MY j teid
2 nROoLOCkjtdLiz' s Mw wndW fazj digs o, detsy g & d o 8¢
tketsC 1 ' tsBtyYj Stdjmts 2 d@ZOfteOs dvw' Is! fjw |
Cltste' ¥ tkRk. 1 'H H''s o' Hyjdstesadn Mmdd
fefmMkz oj dlsddzvIsstclz 7' GEOMEOL ¢s@L Lo dzg oy oz § sls !
Cjtc fddztso dzso dz¥ 9 OYyO 4, "dzh O yOfMmlsddzO cOLE
dz' sOyO f ddztse dztse dz¥ 9 Oy O. ]l BlzdC j t6° Yyomls d dzs
hjdej o' bW (o jtelsO’ Isjdeod dzlz Is ttddas |s &g itz L 1
sOIsd twtsLtOrkzdSlEz JjSCMf OOy 2dedr =~ OO
sodns odCdH' o MmMdMmisj dd OnMf  ttOy" ' fFedd' M jd
J HJ dzg' 13dz0 Higd iy Ofig f tetsn SH Y j dedey f dias® BOdzsg 5% dz
2 odH' dzj des o tsCtej dizdd?2 yd ¢ dz.

S ONG&E O+

—_

iz

NS T @ QO NG
goegreagsonag

7o

J
dz
9
o
Is iz te

159



csdflfrsavue trryasufcewwmy [ J 4 wYiRIM [ vuudld R & U [ {201

2 2
0.6
1.5
- 0.4 -
1 //k
-

0) B)
OB SO Ld3 dzd o HdzsMmdedrs dGOM (O) O JWjSlisd
fdqdzz, wWCO L dzOn 5H JlsZOMO i Uzt 'O dDac de'sls @
OYyo 1T BOBDdz] gftiziz, 3IWC O SMOBPHOISY thfdzzlz B B @GS §zO}
Cjtlk k2 ¢ siteffCdfd diQ@ciziz, Is @§Q, TogddrS=a dilde ts nLs HSY 1] ¢dzdz

fddazscOL scosets fslssCkz aLHBoY yYdesblzdwy' 2c

10 Ry dz0 o dH 'jdd sdid Hdac®B BIld G YIJE:ZOEZ d4' HB ko (
fsmskzfse © L d3' dzO { SIS0 L diaPSy ' alzdzy 2 f 5§ ©dz@Z C 15 d302 |
BiNOR ydr ydSdz 9« MisMmsjte' O ls! M o' HYtse ' H dz
fddse s’ &Ond ' " A( G@Rfpskzy s L ded ¢ dzj dedz

20 25 n

%WO-Q

0 20 40 60 80 A, MEM

60 80 A, MEM

B) o)
tdBir dWjted dzy' Odzr d2' Ctedoe' tetsLftsH' dzz BOMd 4 d dzz |
wWCO ftslsteOf dzw* & B ldzC § 6 90, 2,3, 4,5, 6f nDp5j 16,620,183, v L  dz
30 yYydédzd ftesmatHY jdedz?" fJdzscOLBoatsets flssSz

9L
tdLlzdz sOIsd dzO08j Hijedz' H Y@B' s L &3 dzk Hd MY j temd
LB ' dz hjdedzv B3 €' dz CtsMls’ fdzsoadr yYOMmisddesS tetsL 3" |
C' dz Csls' MEddets® JBE@ tosds 25 KBSz ° iBjdzh j. 1 ddz |
odzsodzj dzd?2 L O tOREdesE €' dzt COtcOL tsotsets fftotsm SH Y J dac

s dmMs¢ ¢ smd dzO dz
1. sOtOdBE" S5  ¢. 1. JudmsCO CcOLBoaBets HolsCO sl
HddzOd3d yj MS B.6ts/ HG 2 Mo d Bheim@mdgtiohafoternal/ Siistainabledevelopment
YearVIll.T Volume1/2018.i PP. 68 73.

160



csdfl¥frsawu trryasudctwwmy [ [ 4 wYItRIM [ suuhle R & U [ 201

vrs 658.511
[OSCMddse [ . [ ., Of
[ O " Htse 1. [., COdzH. Isj
{HiMMECd2 dOydtsdod! d" 2 f tdavidpvdpmiaj iS¢ d

trzrlRr Yt LTS RVOERR It [rrfadyaysd
IR OV L1 3m veudr J) s

dBlotsy j dzdzr 2 SSiy@lss®ZzC e f)isdzzyOj 3" 2 o BdBGEOL T
OdzO1! totsB dats G 5 Btotsy 4 dzd W . ] tsmdzts o dats d3 1Ists fn
dzdL S sdisdzy S zdzv tedz” = 26 dfjdpOs H tsfots dzwe julfS tsisls d d figkedtss Hotzt
Bjdzjj 20% o, dzOftddsjte, Hdv Mddshds? SzCkekL:
14 Mislstew dzO Its, yYbt w| §olsjdydod dts wo dzw
dmf sdz! L s9 Odzd J J e ) LIssdg COyd misoe J ) B tS dz
Y dzjsfieOm dzts . Clss MowLOdes ) tWHESB SOCdn WOCIsH
tcOLHjdzjddw dzO Ise jtoHky d YdHGEGEE WttOSCydd, tOL
M ydodz: dzr = BlzdzC j 6OR; dzgj 8BRBSHdMBsMIs! dOdzd ydw
2O f sdzv;lsdtjOdddffsssHT dz2O0 f jtejotsL Clz.

l w©oBtslsy [1] ftwdeojHjdr tjLbkd IsOIsr dmMmdzj Hise
Codif sMisO. 1 86 OL Odets, ylsts RtOdgjdzgdj sf o COUy
s 3 "dg BdEfszH sB toj dad W M WM Olsde i3 EkH SBLdSIddEdzisd3
MsMmisOo dzw s h 28 |

l toBBl] [2] &k yojlsmw Bwd "2 ftslsj dydOodz
fdhjos?2 HtSBO8SCd HIYW HBSRONdjets MEBKO.

]l HOddzs?2 tOBtSlsy ftojHZOCOjIsMY My deOl! wuw[ o
fdtesdzdL ©. Clts ki eesdzdfftso Higd Isdzdzg{Isg SH d3j Is © dzO.

[ OCd 3O dz' dats j Ctsdzd yj mlso ts 1 dzj ecdd f sdzz yo,j o3
fjtejtcOBS ] CbkSkthkL ds?2 BJsdOmMmr MsetOddzs?
17T dZz0 fteso jHj 2O BYjJdE O "dBduyj Mitses MtsMmMisOs O
ls s dzdZDs Hfdgs 2 C 2C izl o2t Lyl 5@ Wd:. { B Od d2r 2 o

BdBSGOL 59 52 s Odats® SCnus Hi G OroNiot.  8BU[0)J toHT 2 T tsfyls(

C17109.H21782.98355J\|889.Eq dzq 3 7 3 ’ 3 g G .
dzd3BOtdz" 2 o' AsH 1 dgjtecdd, §tsdzzyOj &3t2. or LY ddmfis
49 11 HftwdatsHdlmMw dO cOLtokr MmMMmMisOedzwe h iz |
vsOCdds tsBteOLtsdz, fYtsHO jtoeOW MmMBtetsy j dade” 2 tsflsOlsk
Fojdzduydls: or" atsH 1 dzgjteedd dz© 93,5 [/ 127 = T73Y
dZG) dazj s h j &3l sestkzHEy O do f Bse stzdstc & d § dzdzO 4 ¢
ud o Ow ysts ftesyjmm fdesddL 0 "stetshts f st
msms Rdzscts BMsOSO dsydts §sdzzydl! yjd 2 ww
tc O stcj dz o Otcd Odzls HBOSC fd B3O dz! Qlptewis M fj @ ts  LColdsH fiytfs
9" .0 Isr 9 Ols! HBY tsdzdedIsg dz/ dglzs 1/ 4+ dzO kX J§ dd3d ¥ f

o f d Mishgr dzts €

1. Bioslurry management and utilization and need for traiffingZj ¢ Is tc t& gafiglz THThi Xuan
Thu /[ Final report, Hanoi, September, 2015. t 4 ddp tsffldz URL:
http://www.snv.org/public/cms/sites/default/files/explore/downloaddbiory _management_utilization_a
nd_ne@_for_training.pdf

2. About Bio-Slurry [¢ dzj € Is tc tedzdgllz¥fgh Limbah Jadi Berkah Rumah Energi2015.71
t 4 dd3 H tslshizpf//@Gww.blouRbLid/en/index.php/bislurryl.

d3d
[Sr
A d
Bz
B O

161


http://www.snv.org/public/cms/sites/default/files/explore/download/bioslurry_management_utilization_and_need_for_training.pdf
http://www.snv.org/public/cms/sites/default/files/explore/download/bioslurry_management_utilization_and_need_for_training.pdf
http://www.biru.or.id/en/index.php/bio-slurry/

csdflfrsavue trryasufcewwmy [ J 4 wYiRIM [ vuudld R & U [ {201

vrs 686.1.019

sdqtedqys¢ 1. (., HBCI. Isjndz
1O0dzs s [. ., C€OdzH. Isjr dz
1 Oy’ sdzOdz! dzd?2 Isjnrmdze’ yded?2 kEdz' 9 jtemdlsjls vEtcO d

alekspalyul@gmail.com

sf1dvtuvsuvrlITw [eafJ[RIfjgewdgylfifd wyy rRM w
trevtefyartwlodYyrRm IR wluotsuR[rs YR [18] ¢dr RS

l cOrtso 28 yd sftse dzd o tsfyls Mz yOmdad Isj Andatsdztsc '
ddzjteetsLBjtejyjdedzy O toj MiedMist g cloc D dpfrtcf BE EBE"
E fsd cteOV ' ' BHEX Rl te@idide diylis'ls ®o dzj dzda'lz tEda@dy' Cdsm ' s f tetsH Iz
E kteOHdY"' 2 dzd 7 f @zl ziDyf Go@Q O - ) lezDtf t& p dpdzfctm)dz@IgBZC y ' 2
o' L des 30 dz’ bdzd BOG Y A@dB'Isaso dzj dzgd» L O M c®F j dafaky ™ Is J
" COtels tsdzdzats ' 1 OO Uskzde@Pitslz tad@e j L f j ykes s odMmtsSlkz OHGEjL
dZOH " 2 dzi f tsP&GF OddgiPisy tc? Bdzt ©ls ' MCdwOY d dgf'so dr- SO
Y ZtodzOdz! dzd = B dats|Cs'team Is'CLd dsfO 5B C dZzOH d dz€ Odsd, N ts LB to*
3" ydztsmis ‘ X Mk QK &MIs2 dz 9 HisRBd ro d ¥ s 6zff Bzd s
stcOHdY' 2deddzsd o dMtsCts o[fllstcOlsded s Isj n detsdzts e * W oz

1 jtemf jSIsdodad ds dzOf toW d3jStdsctits dzte df ' tpdzds™ dzjlsi@izy toj fylz to Mt
Cdzd ) EdEzOdz! dzgd» 5B C ZOH JdetsC ° o dcetslstseo dzj diglev tsB ¢ d
hsodfm' CO" s Mw L LOHtkzSCtseo Odzgdrn O B'5 des’pcO ddgl 7 (
~nlogdsL Oylz tsH dEsd jRecpotdisdzy , -1ls Ro "dyfdslz®© HO'tS dBitizg © O dz! dzd -
f Odz' Isktcdsd RH A0 Isgj dod OIS e dzj dgdz™ stsB € dzOH d dats €
s

‘) — P—

1 34

/

A

N NN

74
i%/

QN
\

7

LONNN

_
"

b) r.

p—

1~

r,!
t iy OF " 9y stelobsPz €dgdp'CdsO© B ¢ dZOH d dz& O
OjtesL e Btels ¢ O BiBNCHEHHQE T 6 § oS @, o 1" & totd IsA0d
5B C &ZOHh dzf fisls© Bt zO8 f 282G , C stc’ dzYy O sEJ LB QPde€ d 1 ¢
B Myvw dzOdzj ij dzdzv S dzj ¥ 2O CEZOW R def ts BLC izl )dzS o
O) BBSCA&ZOHJdAS O L { tod, & agjri tef 366 0C ZOE Q2O GHls' B C.

162


mailto:alekspalyuh@gmail.com

csdfl¥frsawu trryasudctwwmy [ [ 4 wYItRIM [ suuhle R & U [ 201

Odigl L sBtOY J 20 ¢ tdzMmistclz® yd ¥ & tciflstEs j dzisB ¢ dzO
OHO' Is' Mw 'L tLeBlsSd L O totsL i3 ORI & PsL G
hddzO BdzsSEZ), O IOCBY HotA CdzZOf Odz 9 s
Ho[szcf SO Hoth SCdZOfOdz 9 Yt ojtermndz Bdi3lz Is
4 dg His o dzzlste’ h dg' ts5° f dztsh dded tshdzsoe dzts’
tzo jtorn dz8 tBECdEZOHddAdS d BjL klottej dzdz? dzOff
o sto¥ ¥ Is! tjBLO Y tsteMmisCts frjls‘ fts fjtodd3jl
pdz MIs! odceBlstseo dzj degdg? dzOf " 9y steMmilsC dr 5B
dr hOt' & yJ tizs tizts 1f dRuigisik (A StaajERSq 5 0 /O'dalzdzw dzH
' h'odz desfyls’, MCdzj dedm 3"y MmtsBtss |
B tSHdskdf dsects §O0f jteke BjL ftotsC dzj s 9 Odzdz
[ dzv  ftetsCdzj®¥ 9 Odedz? L Oflststsg@aif d dJORAR " Iz tdded § s
odestcdmlstso iz lstr]W Hdzv o dG tsistsy bzfp de@relz' disftc-OH t§ B & &
PLAKAL Batch6 6 0 2 (1 " &34 yudTetpmelSIl6 6tOd3ts § dzjdd yuydeed) , Is,
therm8 026 (A" dadzV dgH " W) , -Owjdldndlg dsln -1V | GpE&dbzD ) dz dchfntj
f sdz' ®Dydgls@ls dzO -5][/¢:|:5#(/\UQtGO dz0) .

L, B vosxsg@g oS
FTF—~O0Qe®F O
OFT =N NO g~

-~ .

m o e a ce omt
0 - e a ce omt
m o e a ce omt
] T e c’Y ¢co e a ce omt
21 13,89
12,33%

12,33
10,52
|

PLAKAL Batch_66C

ecnomelt 3660
Smift therm 8028q 4
S

= uQS-pIML

1t diflasCOoL dedCd o ydetsfls'™ HdzW L©OLS 9 BEC dzOH(C

bdzOdz' L. H' OcteORI Y COLddC &« B ydesfls’ odwoed.
9dctslstso dzj dzdzgw Chady CsomdBtftEsSHEs ] " o 5B ¢ dzOH d dat
ftoesCdzj ' dzgk Istseoh ddzz GHdSdf dzsets dBOIsj to' Odzlz, 9
BOSC zd&zO G, L ddy yddidd s OLddoddd &OMJd, dz'
5B C dzOH d dz§ O~ , hts Mftedw ' fjjSsdzs'ds’ 3' de'ddg'si BY 'C" Mmat
L Od3ts o dzj dzdzv .

s dmts¢ § sd dzO dz!
1. 1 OojdeSts #.A. sddzilsdCeO fhCtsHyjddw * tck2dzzo
#.A. | Oojdz St / /)1 BMWBECBEs. ®AodH. MPftcOo O.
2. R w. . Az dzC ' tsUDddzdiA O S fislsz] dzB alzd M.C 5 ¢ =
1 sdz' cteOW " v  ° ol RO ¢wO AHY cOo O.

163



csdflfrsavue trryasufcewwmy [ J 4 wYiRIM [ vuudld R & U [ {201

3 wjdy ¢ ofp LlRBAI.dLfSe Odzj ftotsj Slskzo OdzddW /¥ ced ¥ S 50 d A
gjdz € oafisCH2QC ' t9." of 1 dH Oo dadiy2dsleOs fp.¢r, 2008.

4.0 sted Mses@zj H. R tcs s ®ydag § dzj Isdz" =/] frtctsysidiiisB®, R.
Y jtodzOf. : [ L 028f. 2001.

V| $13.63:674.2047.44
rddedfmse© 1. f ., C€OdH. Isjnrd
Yjtedzzn O ¢ . bu. , fr]lsI:
Yyjtedz ¢ afp €2 dz0y' tsiHafa'dy Jigd3B6783@gndatkaiats ¢ © y dz

o1 ¢J wy zZsuwr [ RURIMWIOL YL RM AG S W@t WIRCI [ Ccou?uc 1wy
You IRy Jufl]rudocn®rm 1Rt {1 wl

Ujndesdzse yded?2 ftesyjfm odetlstsodzj dzgdg? HJjtej o 0w dzd
dz' ML OG lstizb dzf , tsdHzic f§ 5 tzgf dzdzw Hm,ﬁﬂtddzd Is@ftelqbﬂzdzwisdzls
L ydm JjlsOf " & 9o¢Cdz¢t yo* Isj mndesdzse* ydz' tffjteOy’ ’
ded L €55 dzjB Ly C[llnd fwOY® s UdR
fMtsL Oegsls' 9 j dz' dz' tetsB tsils d ¢ &zOH O Is! MM 1€ d,¢ " dz
Bdo Odzdz? dz2O0 H' dzwdgCd Hd&zvW odtekzeB S d, f totsC dzOH O da
ddzt 9 Odzdz?y Hjtejodded dO Ctokzedzd?2 MtstelsOd3 dzls
'>1dzq’: OBt ¢ dzyd o dn fzdzC s 9. t 2B O¥ Is! dz' fr
Lilnp' Gdzdzy  dz' iz L H 2 fdgs b s LO HBfGSHBSEE:s
lstsc[udzc{" fqdzs§ . [ &zv tsBtockzBlkzo Odzgdz? ¢ ' d&ad¢ i
JdZJleth’udz‘ i dde d, MsOy' tdzOtec dz ' € st
LY jSCOdRd f° H' dgdodn teaf Engslf OCB@OB | dk tcOo d ZzZO - Stc

HdzZv Oy odedC ' © dzf Mseatsets ¢ty HseH Psjnds® O
4 dz' mis SO L OcOL B Odz' fMls: ftso ' Istow; f*  Hodh
~ntsdz ftodd3 M j dedav ,; ORQERCHAAAO dist® |, d3 jd5OAsdE tel’ ddflz’ @ B t
odtesBd, ®BOIjte' Odzd, L Octslstso;Cdsddtsictz S yv ¢,
Qdzkzs st v ; etsfmste’ SCtsdiCd, LOHdwSd, hjth o' Ml
tsB dzOH dzO dzdz" ; W'Lduyds di Mls Offs Jtwmpdd O dzls Oy ffHipfigEo i3 dg dzj
fjtcjoOdalsOy jdade? (f jtoj dzOftolkzy j dede? OdzOdz' L Olstste’ 9, ¢

tsLfddssls: Hjtjoddlkz &0 Cttkecdsfddyd ddrn, Mist"
' LOd ddds * demlstekzdsj delstsds * o' HY o' Hodgs GHAdCdsodd)
fodzclsdats IsO IstsdzgC O okL!' SO f dzBRAEzYP@ dtsy j thkn Olsc

i sLfddzt 9o0O0dedzy HjtcjoOdWdzedr LOGCtltsoaorst MEzftecso tsSH Y
dzJBJLu’JudzC{: WOClktste' @ Cto' B dzdoadhujdedrtcogtlzi Mk

Nos oW 11FGr -
m%achno&q

N’O[ﬁ@ﬁ“‘ﬁ'ﬁ-q—'ﬁlﬁlﬁ%
_\cgﬁ_ -

Forarsg g sy

f "  Hodbfdz®c ' Mmis: ftso ' IstgW tosB Y’ L 5dzd ; '  Headh jd
Bj tojdgi'H sMIsOlsdgy e " Isdzj dz' MiIs! twsBBYS' L Sdzd.

[ 4 - 0Odg ydziz sBtesB G Iz Hitej o ddzd LH" 2fMmdz 8 Is! dz0
HijtcjostsBtesBdzdr L Q9 BHOR, BzH' 98 jdzt dgdm ORBOXH O diad & S
BOh ddzsBzH' 9 dzd s L OotsH ' 9. rdz aq’ts‘sdzﬂa@dzdzw ftsoJ
{0l jte' Oz Hts fslste' BdzdR LB t6' 8 L OMstshtse t
SetsBCd Ojt' Odk' o fwdtsd d 2ddn Ot Eldotd
ftotsW'  dz o, §0OL"'9, GtjBjdg o, "df e 1O " dz. L OMIstsH
s dzdo s MC ZOH s’ Wistedsd L OffstsMmtseakze s Mmfjy' Odz' d
Wsted®lz Is' &z B j s Odzdz", 5B 8 esdh ® Is O dzizGRFE  $8G) tedg D s

[Mdzsodzad 3 dzj B j L J SORI ' H YO MO H <A dz'lsPdztsiZ] - ©OriAb
OBt A 4 dzj o34 dzls d, O IOC¢ 5y odtetse d, BOIsj to' Odzd ,
sBjtelsQY sHMYN jdaj L dzOyj dzdzy dzOf fedztshyfls o' jCdigtdsStald, y dz' C
h jte " Mis! dz2O o jterndzd L OcEIsoE, " dhfstckzdyj dzls’ o

164


mailto:4386793@gmail.com




