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Paliukh O.O. Theoretical and practical foundations of technological

guality assurance of book productsi Manuscript.
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The thesis focuses on the important scientific and applied problem of
developing theoretical and practical foundations of resesaweg technologies for
the production of books in semgid covers.Technological processes for the
production of ergonomic resoursaving book covers have been justified and
developed and the effect of discrete glue application and modified glue polymer
compounds on their structural strength has been stuéliednceptual model was
createdo optimizethe structural and physical profies of glue bonds as a means
of increasing the strength parameters of segnil covers by bonding their structural
components with modified polymer glue compounds based oyvipgl acetate
dispersions (PVADand mixtures of modified polymer thickenensd emulsifiers
compatible with PVADIatex injected into their structure in different weight
proportions.

The scientific novelty of the study lies in solving the scientifncl applied
problem of creating scientific foundations for technological assui@rmeality and
operational properties of book products, resulting in the engineering development o
innovative resourceaving book covers and experimental foldgiger line for their
manufacturing, improvement of processes of binding the spine of bockslkdewn
with threads, optimization of the use of bookbinding glues and methods of their
application. Mathematical modelingnethods of controlling the technological
processes of -bke spiee olihreadibaumdigookdoliocksz processes
of angula displacement of spine polymer glue plate, influence of binding glues on
the natural opening angles of book blocks have been develbipexdt was created
a universal mathematical model and means of identifying the factors of destroying
the spine ofthreadboundbook blocks based on the revealed interdependence of
angles determining the coordinatefstioe repeating segment of tlze-like glue
layer, which fix the indicators of technologically optimal thickness of the glue layer
for binding notebooks with preelected characteristics at the converging
intersection point.

In the introduction the relevance of the topic was justified, the connection of
the paper with scientific programs and topics was indicated, the aim and scientific
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tasks, object, subject andsearch methods were formulated, the scientific novelty
and practical value of the received results were determined, information on the
approbation of the findings and publications was given, the personal contribution of
the candidate was specified.

In the first section, the reasons, consequences and types of destruction of boc
production were studied based on the analysis of modern tendencies in the glob:s
development of technological processes of producing book products. It was
established that b&gpublications can be roughly divided into some groups, which
will identify a possible range of consumers, and thus predictably operating loads.

Given the conditional gradation of publications in the technological
manufacture, the conditionsf dooks usagewere identifiedi their periodic
utilization and storage ifavorable static circumstanc@&sathout the influence of
negative factors, or intensive usagéh additional operational loadisie to constant
transportatn, reading, scanning in differenabnditions.Based on the analysis of
scientific works of leading specialists in the printing industry, methods of technical
monitoring of the operational strength of book production were investigated.

The technological distinctions in the manufacture ahiewn book covers,
based on durability, operational sustainability, duration of application have been
identified, and directions for manufacturing of ergonomic resesavéng covers
have been determined. Technological specifications of -ggidi covers
manufacturing and methods of influence of modified glue compounds on their
additional strength have been defined. The factors of destroying the spine of threac
bound book blocks have been systematized, the properties of binding glue polyme
compounds and tlreinteraction with paper and paperboard of various types and
weights have been investigated. Scientific and applied problems of technologica
assurance of quality and operating properties of book production have beer
formulated and the directions of thesolution and improvement have been
identified.

In the second section, the mechanism of fogrihedestructive processes of
book production and physical and mechanical changes in the structure of contac
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materials of glue bonds have been examirdchancal damage to the book
products, occurring after a long period of intensive application, affects the
preservation of geometric parameters, competitive appearance, operatione
sustainability and readability of block opening.

The consequences of the damaggffgcts of external operating factors on the
structural elements that make up moving objects in the form of book units connectec
to frames are uneven through stochastic discreteness and commensurate differenc
in the applied user forceBeformations okpine bindings made with glue polymer
compounds of threaddound blocks and blocks without any fimading, as well as
deformations of book frames and means of their connection to the blocks, can b
classified as structural and external defects, with aifgignt frequency of
occurrence compared to others.

The disturbance of the structural homogeneity of the glue plate and the
consequent destruction of the spine connection leads to the separation of individuz
components from the complete material objecthi@ form of sheetgjatherings
flyleaves, trim bands, thread stitche; Delamination of materials or combinations
of materials for cover and binding production, in turn, leads to a loss of their
properties.

Excessive tensioaf thethreadsstitches exceedinghe strength of the paper
and the resistance testructiorof the circular holes formed by the neeglenches
in the spine of the gathering folds of the book block, results in the contour of the
holes being cracked and the circular holes beomyerted to ellipsshaped ones.
These, in turn, form areas of possible small amounts of glue embedding betwee
pages and gluing where the glue reacBest gluing in the spine of gathering folds
causes fragments of paper on one of the pages to teanadseals to form on the
others when books are opened by consumers.

In the third section, a methodology is proposed for the experimental search
for an optimal rat between the thickness of the-shaped spine glue layer and the
destructive loads occurring the process of ovdrending of the glue plate formed
after the polymerization of the glue lay@n analysis of the modelingtages of the
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deformingthe spine glue layer of a threadund book block revealed the processes
of stretching and compressitige spine glue plate with the alternating nature of the
loads during its bending, necessary for practical considerafiod. also the
peculiarities of the occurrence of damage and destruction formed by intensive us
of the book with repeated turning of pagend gatherings have been revealed.

For the purpose of improving the performamndeglue layers applied to the
Z -shaped spine of thredmbund book blocks, a method of experimental search for
the optimal ratio between glue thickness and the efforts occurringapesingthe
book has been proposed.

The calculated relationship between glue thickness dimensions amgesha
in the ratio of reach angles to tangential angles has been revealed and experimenta
verified.It is advisable to preneasure them before setting the glue machines of book
lines, which will contribute to minimizing glue consumption and reducing the
duration of technological settings.

In order to obtain a description of the elagtiadic state of thez -shaped
spine of a book block, an algorithm of the influence stages of the glue layer thicknes:
has been developed. It was reproduced in a compamtperimental example.
During the experiment a fixed discrete bending of two glue plates of different
thicknesses in two identical blocks was carried out. This enabled investigating the
deformation of the concave semniicular outlines of the inner part tife glue plates
touching thegatheringfolds.

To form the experimental stages of the study, the glue device of the edger wa
used to apply glue layers of equal dimensions to the spine of the book blocks, th
sequence and limitations of which were deteadiby the approximation of ttze -
shaped crossection to a straight line.

Dependence diagrams were draminich showdimensional changes of angles
determining coordiates of repeating segments af -shaped glue layers,
dimensional data of which were obtained the proces of experimental

measurementg o simulate the effect of changes in the thickness oflielayer,
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calculation schemdsave been built for determining the moments of force applied
at discrete points of glue plate bending.

The force momentiagrams show force triangles drawn in coordinates: from
the points of static fixation of the glue plates, in the center of the semicircular convex
areas and in the center of the recesses of the deltoid areas, to the points of applicati
of forces for the bending. It has been determined that the greatest efforts to bend
the glue plate were applied at the top of the deltoid areas, due to their extra thicknes
compared to the semicircular areas.

A methodology for calculating the amauof glue compound foedgingz -
shaped spines of book blocks has been developed, which takes into account the
geometric features, provides basic performance characteristics, and also helf
minimize the glue consumption in the technological process.

The fourth section preseritge results of identifying the technological features
of resourcesaving book covers production, working out their classification,
developing production technology and parameters optimization, improving devices
for die-cutting of book covers, improving diees for determining the strength of the
binding materials of senrigid book covers production. The study of structural
differences between individual types of sargid book covers, the analysis of their
spatial construction, double glued or unglueliock contributes to the formation of
added strength, allows applying a systematic selection of materials, in order to mee
minimum and sufficient consumption figures, varying according to the formats of
publications, page size and thickness of the spirte iegpectively.

A methodology for optimal measurement of the strength of-sigdi cover
materials has been develo@adl practically implemented, using the first introduced
measurement indicators in the longitudinal and transverse directions of the fibel
arrangementBased on the identified features of glue binding, a methodology has
been developed for calculating thefile application of the glue layer on the spine
of gathering blocks with the same and different number of pagesmethod of
calculation of necessary and suiiict glue quantity for edging -shaped spines of
bookblocks has been developed, grounded aractically tested; it takes into



14

account geometrical features of block binding, provides their main characsanstic
strength and service lifndensures conditions of minimizing glue consumption in
technological process.

The fifth section presentshé results of theoretical and experimental
investigation of the effect of discrete glue application as well as modified glue
compounds on the strength of semgid covers.This enabled thereation of a
proportional modkng system for discrete glue apgation, in tape or cell method,
to calculate the strength of sengid covers. It takes into account the predetermined
dimensions of glue and naglue areas, the alternation of which forms the expected
strength value.

In addition, the preapplication d&inding glues to the surfaces of the edges
and flaps, before bonding the sengiid covers, involves not only the use of known
watersoluble polymer compounds, which provide the intended strength bbtie
cover formed after bondindput also the use giremodified glues, which, while
maintaining the same quantitative composition of glues without modification,
provide an increase in the strength of the bonded product.

In the process oplanning the experimental study @reparing the weight
compositionof the formulation elements of polyvinyl acetate dispersions (PVADS),
widely used in bookbinding production for manufacturing book frames, the
application of watesoluble modifiers is envisaged to improve the glue properties
of the dispersions.

Tests orthe glued covers with stacked mixtures of finishing glue compounds
presented in the standard compositi@ve found, apart from an increase in the
strength values of the semgid covers, an improvement in their physical properties
in elasticity, flexibiity and adhesion in the bonding process.

From a large experimental array of making a modified caitipo of
individual, polyvinylacetatedispersioncompatible substanceghe compound
combinations and weight proportions of substances have been ideptdieding

gualitatively different propertiesf the compounds,sawell as a significant increase
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in the strength of the covers, compared with glued PVAD to the application of the
modification technology.

The sixth section examines the technological festwof the design of an
experimental line for manufacturing the semgid covers. The structure and
sequence of technological processes for manufacturing therig@gicovers for
book products have been developed, providing for absence of reciprocatiog mo
of actuating mechanisms for their ensuring.

The specific features of developing the technological presasslude the
high-speed transport of setfinished products along the folding and gluing lifike
specific features of developing the techniadad) process include the higdpeed
transport of serdiinished products along the folding and gluing line. Starting with
separation of cover scans by one copy, application of glue compounds with rotating
shafts with discrete construction of cylindrical faiges (presence of circular
recesses arranged in dimensional steps), helical deflecting folding and final pressinc

The use of rotaryoller mechanisms, which carry out rotary pressing of the
covers and their higepeed coordinated transport, ensures tinattechnological
dimensional tolerances defined in the industry standards are observed during th
manufacturing process.

The line consists of modular sections of actuators which provide sequential
operations of semiigid covers production.

The workcontains 118 figures, 32 table4&eferences and 7 appendixes.

Key words: spine binding, block opening angles, segm covers, profile
glue application, modified glue compounds, discrete glue application, rotary

pressing, calculation models.
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v OC dd3 yd dzts d3, ‘ f' HMisOead MmMlse jtcHYlzo O
ftesyjm' o HiWBted3Oy' Cdzdy S s dn BdztsC '
dzj L Odzj ) dets 1w ® dzOHIOSAY S tclz?2 dz2' o dzd - L & fi dz
oL 3 tedzd 3d  s5C OL dAG'O3d L zyd dz'j L dz@ @t ¢
' ' HHOdzj dz' Mls! o' H [ yYysS '~ GtodC dzOH O dzdz"

ltcOntsolzr yd to' L detsdzOdz’ Isdz’ Mils: L OMmMissmtse
s dzde sMisj?2 MCzOHtSoadr GCdzdcd, ftotsy, f
foedL o SHWIs! HS k2 dzzo Odadz? S dzdy S 5087 i

ZOMmdz" HCOdRRd * yYOMmtsds " 7 o ddzd € dzj dzdzv .
sdzdy Stso' odHOdgdz" E wedrm BdsSd Lhdls
ftoslstslsdfd SCddySCtsets’™ HftwesHbkzCy' ', d3ts ) dz
fjto]j dSXT@&ELAJS &« wWCdr BEHEIS! otcOn 5o Odz
mMftedwse Is! W stc d3lz o O dzdz ‘ mMdMmisj 3OIsdL Oy* °’

dzO0 9 Odzls Oy j dz dzO € dzd BzG s W€ ®EPtsy dzd DOdizdlzd
[93].

rs LOSdms ctolzi CddyStcodAHdsdy@dzdz BF:
Htseo ' HUBd b, &l - dz yYdzlz, h ¢' dzi dzg " Htokyd
f sdz' § " j dzd d3qd f s5COL ded & Ozd BOIsj tc' Odz' 9,
JEMedzt LJoadzedms MEEZOHBSOdAR, LOOHWEd wWCdd3
HdL ©O2dgj em'1Q]. BOS JIsd |
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l " Hf 58 ' H dzts, odL dzOyo¥ yd  dits o dzlz Gt
Isj ndzsdztsc ' Ydats e\ odctEpted Uz dadg tcc Iz otcOnt
J My zzOIsOY|j e’ Bz qdzy o d ¢ tsted Mils O dzdzw
MlsOIsdydzdr tBMIsOs d dzOr , BJ L ofdzde iz dzj
LOMIstsMiz o Odadz™ L HBEH OIS so dd3 J CofpfQllizd® IsHG

fsfls' Ydds@tedz”, 4§ jtoj S ZOH Odedzy ' Is dOBEzM Y & &
[z 9 t©OR ko Odzdaw shse ddo silsj 2 Isj Qo dats
fesHEZSY' ~  dzjtSBR' Hdzs otORGolkze Okd tfd

oddzd O Is! " H yYyoOfm "7 HDBcectslstcdo Odzse 5 ¢

[JHdzddg IsOCdr 903 dzdedrs HYJjtjdz dOC i
tcz2dz adzdms HJWJjSI" o B' Bdz tslsj ydz L
Cdedy S sodd3 WisdzHhtsds Istcd o Odztséts L B j to' & O dada

C¢" udtjr " dzsjdzmdoedz Mls! L ax@E ) dzdzy d
tclz2dz adzdrm o H Wz ' s dr B dZSEC OR h s kdzj
odC sted Mls ©dzdaw ftedd3 todzd &' o Cdzdy S s dn
o' Hdztso dzt 9 Odz' dg' Isj - dzsdzts ¢ * ydz' s jteOyY"
ftesHtso Y jdedgy "R yYydlbOy' S’ Ndlsls® H" Wdz! dat

1.2. 1 ste’' o dgv dzv dg' H s Mdz oHRj dadavdzts CC dad 3 SISt
Sy dzE OOy " BJL LOMIssMkzo Odzdz? o " H dzts9o C

[ dzv odL dzgOyj dgdz? o dH " o tolz?2 dzz © Odzdzv C
HE olstcOIlsd o d&zOMIsdoetsMmMisj?2 HAYW FBHOA "’
sfpdz' HY j dzdzv 2 BEz@EAS B ' Bdz' BIsj ydese s W s
dHOoadzdylso © ¢l tjMmMO vCtO dzd e Wistcdiso O
Offdzz o Odzdzv o dH O9 dzd ylse O.

1" Bdz tslsjyded?2 WitsdzH, 'L wWCtets Wistoedizo
Htsfdz' HY j dzdgv , 0 0 2O zO 2 Y tzlz o AslE'ls 5 9LO datsC P2 2¢
~nOtcOCIsjtcdzdddd BEOIjtc' Odzt degdddd HJW i CIlsOdd
‘dels j demde des’ MYy deyts' jJ S dzzoOokOoy'

I
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[MtsBdzde ' MIs! Wistcd3szo Odzdzv o dB ' t6C d & dzd
fsdzvw g O° o' HiMtstelsz o Odzdz L tc OoL' GH dats 9 dagzHO
fsdz' cteOW " ydg LOrHMgdrc ] ME@OEOay Y -: B L dat
Cste’ dzyd o 5° YoOfmisddzed B dzsC ' 9§ H dz® dpdzy = ts Hfiz
Cdedy S soddid B dzsC O] .

[ dzv tlsted B3Odzdz?y HBse " teydms fBCOLAddS o o
Plsotstcg dmizvticC O Cdzdy Csodm BoSE" 9 HAW HIE
stedo Odzsls® jSCMfdzzOsOyYy' ™ ©°'H 33 Hts 13E

1 jtojdz' € HEtsMdz Hyzo Odedmr o dH Odz BRI
sdf §Odz skteSd L Ddej Mj dz2' HB IsOBdz. 1. 2

sOBddyw 1.2.1. H»$deOwS OlsGded PezsdgtfFrn 9 C

No |  Ha3Ba KHHXKKOBOTO BUJIaHHS Pix dopmart [Tamip | Koncrpykuis | K-ctb
BUJIAHHS (r/mM?) | obknaauHKH | TOMIB
1 2 3 4 3 6 7
1 PEAJIBHBIN CJIOBAPh 1885 165%238x60 60 Tun 5 1
KIIACCMYECKUX
JIPEBHOCTEM no JJFOBEKY
2 | DHIUKJIOIEINYECKUN 1899 155%x245x%30, | 35 Tun 5 42,
CJIOBAPbD (®. A. bpokray3m, 155%245%30 42
N. A. Ddponn)
3 MAJIbIN 1899 | 175x250x50 | 80 Tun 5 26
SHIUKJIOIEJUYECKUI
CJIOBAPbG (®. A. Bpokray3s,
U. A. Ddponn)

4 MICTOPILI 3AIIAJHOM 1903 158%245x%35 80 Tum 5 6
EBPOIIbI Bb HOBOE
BPEMS
5 TOJIKOBBIM CJIOBAPH 1905 175%265%40 60 Tum 5 4
XHNBOI'O
BEJIMKOPYCCKAI'O
A3bIKA BJIAJUMUPA
JIAJIA
6 BOJIBIIIAA 1909 160x240x30 60 Tun 5 16
OHIUMKIIOIIEALA mox
penakmieii C.H. KOOKAKOBA
7 BEJIMKAS PEOOPMA 1911 210x282x30 | 100 Tun 5 6
8 | DHLMKJIOIIEJAUYECKUU

CJIOBAPL PYCCKOI'O 1914 155%230%30 80 Tum 5 46
BUBJIMOTPA®NYECKOI'O
MHCTUTYTA TPAHAT
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]l tc saHys) dede's dz.

1 2 3 4 5 6 7
9 BAVPOH 1935 | 172x260x20 | 80 Tun 5 1
N3EPAHHBIE
ITPON3BEJIEHI
10 A. C. TIVIIKUH 1937 | 145x220x35 | 80 Tun 7 3
CTUXOTBOPEHI
11 | 4. JAPBUH UBMEHEHUE 1941 | 168x260x40 | 80 Tun 7 1
KMBOTHBIX U PACTEHUIA
B IOMAIIIHEM
COCTOSIHUM
12 YAPJI3 JIAPBUH 1952 70x108/16 80 Tun 7 1
ITPOMCXOXIEHUE BUJIOB (25)
13 BJIN3A OXEIIKO 1954 | 126x200x25 | 80 Tun 7 5
COUYMHEHU
14 TEOJIOP JIPAM3EP 1955 60x92/16 80 Tum 5 12
COBPAHME COUYMHEHMN (25)
15 A.TI. YEXOB 1956 84x108/16 80 Tun 7 12
COBPAHUE COUYMHEHMA (25)
16 | BOJIBIIASI COBETCKAS 1957 84x108/16 80 Tun 7 53
SHIMKJIOIIEJ NS (50)
17 AJILOOHC JIOJIE 1957 | 130x200x40 | 80 Tun 5 1
N35PAHHOE
18 MAJIAS COBETCKAS 1959 82x108/16 80 Tun 7 10
SHITMKJIIOIIEJ IV (36)
19 POMEH POJIJIAH 1959 60x92/16 80 Tun 5 1
OUYAPOBAHHAJ IVIIIA (40)
20| BCEMMPHAS UCTOPUS 1959 84x108/16 80 Tun 7 10
(40)
21 JIETCKAS 1960 84x108/16 80 Tun 7 10
SHIMKJIOTIEUS (30)
22 JKEK JIOHJIOH 1961 84x108/32 80 Tun 7 14
COBPAHWE COUMHEHUM (25)
23 BOJIBIIIAS 1961 70x108/16 80 Tun 7 38
MEJULIMHCKAS (30)
SHITUKJIOITE TN
24 | VKPAMHCKO-PYCCKUH 1961 70x108\16 80 Tum 7 16
CJIOBAPH (28)
(mmox pemakmmeit M. H.
Kupuuienko)
p5 COBETCKA4 1967 84x108/16 80 Tun 7 16
NCTOPUYECKAS (25)
SHIMKJIOIEJIMSA
26 A. 1. JAIUHCKUN 1973 60x90/16 80 Tum 5 1
AHHA SIPOCJIABOBHA — (55)
KOPOJIEBA ®PAHIIUU
27 MBAH E®PEMOB 1975 84x108/32 80 Tun 7 3
COUYMHEHU (40)
28 | OJIECH TOHUAP TBOPU 1978 84x108/32 80 Tun 7 6
(25)

1.
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] tosaiXsj deddB dz. 1.

1 2 3 4 5 6 7
29 | VKPATHCBKA PAJISTHCBKA 1984 84x108/16 80 Tun 7 12
EHIMKJIOIIELA (25)
30 | FOPMU MYIIIKETUK TBOPU 1987 84x108/32 80 Tun 7 5
(25)
3AI'AJIBHA KUIBKICTB TOMIB: 422

l1jtwehk Cddekz, hts LOdzEyjdes Hdzw f jtcj o
HOIstseo Odzts 1 8 8 51 tifitpl€ Gsdiglzbo JHLREZVtcts S sd3 o d H O

1 B'Bd Blsjydetsegts Wtsdzhlz o  H' Bt Odg L to
oS stcd Mis Odzdz" , L ¢ O H dgtSHHES [BtdafOlgD dzdzv &3 f " d to ]
o dCtcdMmisso zo Odzd ~ ) mMzyomdes iz  SRdse) s
fsBlzHtso do d HEOC Y Qf J oz, O ddd9QEC sy d& s dzff @l

gdMmlsj 3ZOIsdL Oy v Cdzdy C s 5° odB ' ¢ d L
Mlseo jtcHyzoa Olsd s jWJjSClsdoedz Mmis! f" " HGESIs
silstcd d30 dats 9 twjLizd lsOIs’ o9 dctslstso dzj dadz™
9 ' Hte' L 8C, L IstslstwyOdgstB Odggls jistds' Is@sdy' dad = Is j ~
o' Ldzdd3 t6" adzgj &3 R B~ Odz L OY'

wdzls § dzid o dz' Mlis J SMf z2OlsOy’ 2 detsects  of
9 dH Odz B' Bz tSIsj ydesegts Wtsdzhnlz L OBJ LY J y
Yy 2tedzOdz' o, O IsOC Y f sdz' c Qo Pdztsie s € "Cakz
MC ZOHtsd3 BMIpbdzisdt dr T sfMis' 2dzj CtedMmisk
onrBBHdI! HEt fjtejdz Sk dzjtsBr' ' Hdzdr Htotst j fi

l " HBedRts, s Ed@sed JjSMfdzOokOy' ™ Cddc
ydq¢dz' ydad 2 nOOSIsy e, VW tclfAsdz’ B dzl dztsdigire Oolzs
CsdemstezCIsdodz2 MEC ZOHtS9 o dcectslstso dzj dats”’
Wstedglzs Is+ s ' to ZOf tczcOd3, "t odded ¢ O Is!

sz ' f  HMIsOad ©9030OId, hits dzgj HisMls!
LEMmddz? dz2O0 Eklsotstej dedz? dzj L otstetsisdzad - HJ W J
J Sy dz20lsoOy' ¢ Cdzdy Ctsots’ { dodz@ fizg @ pittoC) dgts iz
Hisfydz' H Y j dz off dzd e Iz 4 ¢ M falz lsCoeE dgdte: ¢
tcz2dz adedr ftesyjm' o.
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| dovdzj dgd fds j EOIsdL 5o Odz § sh dtsj da sq 1
jdzj BjdEls' 9 fosAgyC o 55e 6.OY,) df tcEOs oyl fr
o ddzd € dzgj dedz M Mlsj BOIL t5o Odz0 ' @ fHs® U e
fste’ odgV dedg Isdf ' o tok2dzkeo Ody StdalslSls
¢ MescOd tdm. 1.2.2.

t dim. 1lsh2d tdg.didfedz 2 dziz o Odzdzy C sdziistelzC Isd o
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lisHdsMsstetsdzdz' 2 it €' M Cste’ dgyw Cidedy ¢
tclz?2 dzz o Odzdz? C dzj 2 soatsets Mt f dzj dedg?y € tstc”
9 dHf OH"' dadgW i3 Ot ClEh OB € Odatlgh dBtzps B ' 3
tctsL h OQtclzo Odzdz?r OtC kMo ' H YoOMm L Citcd o
o' Htede WteL Oyk o LiHdedzlzda’ Cddzdzy Wifdsdz! B ElZ ;0 !
Yofmisddzd Ta@EGSE so® HJWBtedZOYy' W OBB fteiz2 dzt
9 6HH dzOdzdzy W tsteL Oy' o ° dzOr L Oy " ToH dpf SHic j Jste
© 'OHH dzOdzdz? L sh dls' & BdzZBSC 2 yJitej W 7
Lhdlsets deifis § ORGEHREOY0OWY ° tolz2 dzzo Odzedgy - s5€ C
9 ‘OHH dz0O dzdzv fOdz' szt d YjtejlL HWBstedzOy"
sCOdzlstso zo Odz! dzis] W e BOYRY iz B s Mistste’ dzl ¢
131 to Iz 2 dzlz 9 0 Hzdz® dzdz™. B DL s bote CHES ¢°  HodzOfd@iar"  dzdz™
147 yOfmlsC soff soCgjs totsL C sdzt 0 Odadz?y S tste’ dzyyj
f zOfmisdded o &3 Myw s HAdMSCt] Isdedn T JfSSipideglz
tesL C tsdzs 9 Odzda® Ctste' dgyd o t5° Cdzj 2 s t5° fts
5C Odzloedz! dets 6 5 diAdgjse’ qAPDAzdzvl 68 dzsC 2 o  ff O«
3" ydatsfls” 8 midZOdiagg'a S5 L

vsOBdzdyw 1. 2. 2. ltwsftstey' 2dzj &%)

No | TlommpeHi Tumnu pyidHyBaHHS KOHCTPYKTUBHUX eJieMeHTIiB KHUrH | (%)
1 2 3
1 | Binpus ¢op3zairy B310BX JIiHii dajgbily 15,35
2

YacTtkoBe abo IIOBHE PO3KOJIIOBAHHS KOPIHIEBOI KieioBoi | 14,7
MOJIIMEPHOI TUJIACTUHU B MICHSX JUCKPETHUX eKCIUTyaTalliiiHuX
IIepEerMHaHb

3 | IloBHE po3KOIIOBAHHS KOPIHIEBOI KJI€HOBO1 MoMiMepHOl TuiacThHu 3 | 13,2
pYHHYBaHHSIM OKAHTOBYBAJIbHOTO MaTepianty

4 | Big’ennanng dop3aiiB i Hax3aliB BiJl KpaiHiX 301IMTIB OJI0KY 10,5
5 | [IpoBucanus 6J10Ky B NajiTyplii uepe3 BTPpATy MILIHOCTI KopiHiieBoro | 8,4
3 e THAHHS

6 |PyltnyBanns 3’e¢qHaHHs ONOKYy 3 TAaNITypKOl, Bim'eqHanHs i| 7,2
BUIIAJ{IHHA OJIOKY
7 | uckpeTHe Bin’€IHaHHS 30LUMTIB OJIOKY 4epe3 pyHHauito cTiOkiB | 6,5
HUTOK
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] tsHS9 ) J da@z?2 s (

1 2 2

8 | PyliHyBaHHS  KJI€MOBOTO  CKpITUIEHHS  KOpiHIEBOI  4YacTuHu | 5,0
KHHMYKKOBOT'O OJIOKY 3 BUIAIHHSAM apKYIIiB 1 30IIUTIB
9 | Bix’eqHaHHS MamiTypKu Yepe3 aedopmartiro i pyiiHyBaHHs Gop3amiB | 4,1
1 OKAHTOBYBJIBHOI CTPIUKHU
10 | 3arikaHHd KJ€IO y MK CTOPIHKOBHMH MpoCTip, po3wapyBaHHs | 3,6
apKyIIiB IT1J1 YaC PO3KPUBAHHS OJIOKIB Y MICHSX CKJICFOBAHHS

11 | YacTkoBa nedopmaiiisi abo pyiiHyBaHHSI KHUYKKOBHUX OIPaB 2,0
12 | lepopmaiiist 6J10Ky 3MIMTOr0O HUTKAMM 1,75
13 | Hedopmaiiist nepiioi i pyroi CTOPiHKK NaNITYPKU 170
14 | OqHOCTOPOHHINM TepeKic KOpPIHI KHUKKOBOro Oyioky 3mmuToro | 1,65
HUTKAMHU
15 | Hedopmailis i pyiiHyBaHHsI OKQHTOBYBaJIbHO1 CTPIYKU 1,5
16 | PyiinHyBaHH CTIOKiB HUTOK KOPIHIIEBOT YACTHHU OJIOKY 1,5
17 | IHwi BuaAM pyiHHYBaHHS KHUTH 1,35

1dtB8BRr Hdes o' HL &2OyYydisd, hts odWv azizp @&dz
CddySsoats’ fwsHEZSCY" ", L odB '  te€d L OL dzO-
z 135 ¢’ o, L Ofme " Hyd dzd A fcolstste
HEMdz" HY ko Odzsets f Jto' BHIEz.

dsdMmlsj BOIsdLOY' v twjLikzdz IsOIs’ 9 dz0o j H J dac
dzOW offdz" H m SH d H dzw tsls tc d 3O dzda® Hise ' toyd n
tcJLlzdz OISO ydmj dz detsets OdzOdz' L &2 422
Yyofmsed?2 ftotsd 3¢ .

CS' sCOLOdk], s d §O0f' 't ' §Od I
sjndsdsc’ yded B f 26y j O dzdzds o det§ dgk dzO o
Hij%iCl'a, dO fjte' sHdUud Mls' * ¢ dz ¢ fl

1 0o HWVWEd yY' BBz dBsy dzO Mlse jtcH Y HzOOB dziz
"' Hd3 dzdz' Mls W' Ldydsd fsCOLdedC " o o dqw
s6° CIsdad® j dsdz’ Mg dzdevs. o d dzd & dz

lfdzde Ltedzg "dg' » yddegdzed ¢ @ d2O MEC ZzOH s
LBJ ' 6Odedz?, yYydlsOdedz", MCOdzizo Odadz", O Is(
o W' Lddr Sz ROFHEHHFEY R ODdzse s YOMmE
Hts ftswed t' L depdlrtH Ode@ 3] ifglf Bz Ols Oy * 2 dzd =
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HjWjCl' o, 2@jubshsds’ oltOlsd y' & s
58 CkO.

10 11 12 13 14 15 16 17 BPapl

KinbKiCHUI NOKa3HUWK pynHYBaHb, %
= — = =
N H (o)) o0 o N H (a2}

o

MowupeHi BUNaaKM PyiHYBaHHA KOHCTPYKTUBHUX €NEMEHTIB KHWUTU

tdf. 1.2.2. | MsscwOk0 fusfsty' 2 d
CdeflsteClsdodedn jzj okj dels' © S dzd & g

[ 5 dzO2B" dz h fwshdtejdedrn HJWJjSI' o, h t
S dkzEOOY' ~ SddyStet’ fesHESY' °~ daj S
& d& 0 WOd yk (15§ 8Hda) , tc sOMs®sss Q dzd2's 56 &
fsdz’ B edets™  § dzOMmisddzd oy gz@igO~" 2HHNE tc §
(14, 7 %), fsodzgj oL Ctsdzt 9 Odzdg? Ctstc’ dagyd €
tolz2 dzz o Odzdz? 5 tsC Odzlstso z o Odz! didtske dzO degligyls | Wets toI
ZOALOY" " ® 9" H CtO2dz = LBhdIs' o tesdSwz (
(53, 75%dzlodets’ LOcdz! SsfMmls’® odwedzj dad s * fr

138dMmlsj B8O §COL IS o WStMls' SCddyCto

sdMmlsj O BYSCdf S BEBNISY osHCa " dh @ Ciyd
Wstdlz s MY o ©jLEd Ok’ MdMlsj 0L Oy
o' H' BBOId 'L h d to 5" tsoctsO R Gste t2'® L dfOpanis
o ZOMIsdo sMls' dOGEB' Od' dsct B
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0 ZOdg dLdzdafjfls s H S ty' dSd wCshmks' §sOL

BjibsHdS * fesyjn By &<d ' odv wEsmls:
jlsOf' o: odeBtttk dsd3j dzS ZOkted S OL dzd§ "
L dzOyj dz' ; sy d¢d wetsfhmik® L O4 Hig Hizfzzd yalad d

(Octcj Gkzo Odedz?, LGEBWISCO) L dzOyJ dz@ tc' o dzg"
odL dzOyJ dzdzv tc' o dzv wC tsfls' [144, M5 € s BB dzj € fdzc

Il dL dzOyj dedzw ff sdg¥ Islsw "w g fsISO9 0 OY " €
LOL dzOyd dets IsOSCdd3 yddisdzsf etSclES dls” wH HBO
tesL digdetsy J dz0 (s @ Oy Iis's @ a2z W s e dzodgfitos’ dzd
H' W dz! dgtsls C Iso tstcy "' o o d L dz@af & telsROfiY o
Isj - dE jSresdzts e ydedn, Jedesd3 ydeda, JMisd
[36].

[Cte' &3 beth,yj v ShEAflszy dz' mlis o zOMmisdo ts
sBlkzd@ico dzs 8 Is! L OH B9 sSdzj dzdzy ff tHlstte j'B™  Ctfistéscf{Lind
[36].

ltcOr oz yd mtseBdzde tshis' Milse stcj dadz™
Isjrdesdzsec ' ydzedr fHtesyim' o ‘o Osdc w€Sdndkj dz
sO¢did §OoEPdj steOd3d |

A s dROYy 2dzd2:  wWC' Mls! L Ctdlsdsw
sted ¢’ &zOd dz fls! Isj &k, ©BLOdS H&" 6§t
sjSMssosets Ojic' Odzk, wed2 (s HEe

o d LUp@zs’ Isj d3d; nmEkZHtsyd ' dzs MiseOlsdo dz fls
hs Mftedw Wottdizo Odzdz® GBteOL degsets My ted:
f SHOdzdz¥ ' dgV StedzOy "’ ' o dH Odzdz LO Bt
CeBfsLdy’ 2dedds * BBso dzed B3 M fsthps@ esds o I £ Ha€
Yydlksoy! ¢’ 6lOzHdIstste’ ~ |

-BOIs j to -sQd2 deztsy dzts dzts ¢ © ydzd 2 WS st 9 ' Ht
slsted BOZO LO tjLbzd OOBd odStstedmlstse
ftesyiMm @, LO&zYyj dsets HA&' ddi B &OH &ZO
o' Hlso tstcj dada” nzHBY dz 6 tso JEOEEE | BEC g
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SBE®Rso dzj 20 s stey' 2d Mlss WstdzOls' 9 ¢
YOofmisdded Cdedy Csotsets BdzsSEZ L O HGH s2BsEt
BjilkOdzjoddid MSsBOR], OB L ONKEOR MDY Gad"
Ckls tsL CtodlkatOedtly HtsHOSC o de L Efd
fjtcjHYOMmdets® tek2dOy'  Stte' dzyjots’ YoMl
Sy OOy 2dz0 odlktedo Od fMls! MYy do ys
s tcOo odcetlstsoadzj dzgdr L H slstcf dgd thdztiz®Bry L 2
WedSy' 2, MCte' §dzjdedR L BESSCEE LO HEBYS
Botsh Ztclz of Oy distz te dzd [6]. L 6 ° H dzO dz

I3 e o Oczdzr wEtfls' fesHESY' ~ o f 54
fsdztsy jdgdz" =7 ' HRBHOR HB wWCthmls® wg
oazOMisdo tsMmilsj 2 9LO dBsLo' wLC" 9 L " dgh
o 06 s i@y dzd o sls* ) , hts of dzde O dzO0 W tstec
wetsfls' fesHEZSY' S L otOR ko OdAvdkE' b lsvjs
ftesHEZS Y o MeCky dshl sy du Rda3tcls’jidzd
TOOSls | ddlsd S Od

VL OG Odz! dzj dzdzv Yy! sGts WOCIsk MW st dizlz dz
C ZOMmdW ' SOy’ ° hmdssddr {sSOLd]S' 8 Wi
ssy¢d Lbtelz Isjrdetsdztse ' ydesfils® o dc fbstso dzj c

1. 1 5¢0LdzdCd ftedL dzOyj dzdz® S OwOSCIjtedL
ftesHESCY ', "t odL zOY@Bf ts]  ksmdzts o dzZOMK & )
fsH dvels! v dz0 dinlskf dz §s¢ 0L ddSd

L sy’ Odz! dztsG6 51 fntednd dz@zy palzdzw H 5y ' dz' des s

flesHES Y~ , ) fOs desy s cOH 5 do@d . § oS H k2 ¢
Sflsd BOd ds®z OfMtsklsd i) diskz, odBscOr &S|
4w J C[84pd3

LA ZdzC y' sdzOdz! dzts ¢t 56 dsdzlR@a) jidigezy Codgdtyt=CdED
fesHECY' ‘¢ shdssddr ' distdoy 2ddr,
LOBj LY J Yy dedaw Fdz' 9 j eOdz! detsfyls” L Ofis ts
By dzd o sflsj 2 $64.C sted fils O dzdz™
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1.6. 3), hts sfmsOdsodssls: Mw & 3 § Ot

sftstcded 3 Mddzcoaddz o Odzsdz. 1 © entH' o My
ssoh ddzz § Oz’ bktedese s ROl t6' @ezlxty+t))s 5N
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slsted 50dz HOdz od4f 506 i[DAzdz" dzO0o j H j dz' ¢
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v OB dzd yw 1.7. 1. 1 s€C0OLdzdSd L EMmddz
fOdz sktetsC kO Lbkmddr tsLtcdo Odzdz” B dzts§
ToBmn | Jlosxkuna | Kinbkicts | Tosum | 3ycumns | [Mutome | 3ycumns [Turome
Ne |  ®opmar Ha KOpiHLS | CTOpPiHOK Ha pO3pUBY | 3yCWJUISl | BUPMBAHHS | 3yCWIUIA
BUIAHHS OnoKy OsoKy OnoKy KapTOH MiK pO3pUBY 650Ky BUPHUBaH
(MM) (Mm) (Mm) sommTa | (H/CM) (n) HA (H/CM)
MU (H)
1 2 3 4 6 7 8 9 10 11
1 | 84x108/32 10 200 192 1,50 58 28,42 70 34,30
2 " 13 " 320 1,75 54 26,46 69 33,81
3 " 1S " 416 1,75 60 29,40 64 31,36
4 et 18 v 224 1,75 59 28,91 65 31,85
S " 20 - 512 1,75 58 28,42 60 29,40
6 " 30 " 704 1,75 60 29,40 66 32,34
7 " 38 " 816 1,75 60 29,40 69 33,81
8 " 48 " 1088 1,75 57 27,93 67 32,83
9 | 84x108/16 5 260 24 2,00 79 30,28 83 31,26
10 " 10 " 192 2,00 77 29,01 82 30,87
11 na L5 255 160 2,00 80 30,77 88 33,81
12 " 30 300 704 2,00 81 31,16 84 32,24
13 | 70x100/32 12 165 384 1,75 52 30,87 78 46,35
14 " 20 150 432 1,75 58 37,83 74 48,31
15 " 25 " 576 1,75 60 35,57 80 47,43
16 ma 35 165 832 1,75 59 35,08 76 45,08
17 | 70x100/16 15 240 304 2,00 86 35:77 95 39,59
18 " 20 " 416 2,00 85 34,69 99 40,47
19 " 30 235 576 2,50 84 34,30 97 39,59
20 | 70x90/16 5 215 56 1,75 68 30,97 74 33,71
21 " 10 - 112 1,75 69 31,46 76 34,59
22 " 20 210 320 1575 71 33,12 82 38,12
23 | 60x90/8 12 290 192 2,50 104 35,08 146 49,29
24 " 22 - 432 2,50 108 36,46 150 50,67
25 " 40 " 752 4,00 113 38,22 158 53,41
70
s 70 69 69
S 67
2 Zi o 66
s 64
= 64
T 62
- 60
S 60
oo
UI:: ; '
=
S 56
-
54
10 13 15 18 20 30 38 48
TOBLUMHA KHUXKKOBMX B/10KIB, MM
tdm. NefMdddy osdtcde Odedz S dzdy S0 d =
stsoh ddzd L Htsoy ddetst C e’ dzyvw 200 33

!
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V ISOBdz2 d.  HIsetstejdz® tjLizdz! SOIsd tesL t6C
odCtstedmlstsozo Odzd MW HdzW HBMdz' HY J dadz?  dzC
odtcd o Odadz? Cdzf N E s QHz BzsC f dzO &bOG.ded y*

v OB dzd yw2.1.1768C 0L dzd & L z2Mmd dz odted o O
fOdz' Isktets€

[Tnowma kopinns | Ilutome 3ycumns [Tnowma kopinus | [lurome 3ycusns
Ne KHHUYKKOBOT'O BUPHBaHHS Ne KHUYKKOBOT'O BUPHBaHHS
0s10Ka KHUYKKOBOTO Ostoka KHUKKOBOT'O
( Mm?) 6110Ka ( Mm?) 6110Ka
( 5/ MM?) ( 1/ Mm?)
1 1075 0,068 14 4000 0,015
2 1300 0,063 15 4125 0,019
3 1980 0,039 16 4200 0,019
4 2000 0,035 L7 4800 0,021
5 2150 0,035 18 5775 0,013
6 2600 0,032 19 6000 0,011
7 2600 0,027 20 6380 0,024
8 3000 0,025 21 7050 0,014
9 3000 0,021 22 7600 0,009
10 3480 0,042 23 7800 0,011
11 3600 0,026 24 9600 0,007
12 3600 0,018 25 11600 0,014
13 3825 0,023

Jtedo j Hj d2 722 tsjQelez IO tsL tOR 2 dzS ' o
WCO fBBRZHBO OO L O fysfdah kv dzi iy dziz K @ k) ariie
fzOodzd?2 fjtejrn' ' H bk ydWeseds L dzOyj dzdz" 7
BdzsC' o 'L fOd skteSd b HBMd Hykeo Oddn L
kO Iltsohdded BdSC' ®@ 'L otcOR ko Oddd¥. d5 f dztsh
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Cdzdy S 5o d RdzOB das@cE @z dzz S szt S y' & € dzd
HE&dZOH OdzdzY telz2dz edzgdr L EMddzr , o' H g dadzed -

2.1 HBMIsOIsdzy o dL dzOyJd dz' fMmls! off dzdo &z to
dzj L o stetsls dzd n HJWJjSCls' o, h ts z dzj dztsy dzd o
Chd € softesHEZS y' ~  dB®yig0 et te e jizrnjodezs OH -
of dzd o Iz Sy zzOBOY' 2 dzdn zOo Odzls Oy j dz
fesyym o.

3. [tfd HYjdd" CtdhlsttkzClsdo ddr Gt
Cdedy Stsots’ JtesHEZSY' W ©OMB@GEzzy " M g Y
dzso d » ~ Otc @ WOMtdA]Gslaf§ j dzdzv detso " Isdz’ =  sdz
Isj ndesdzse " ydedms ftesyjm' o, w g dz4 L &3 d
f Hodhbkel! t' oajd 5 Cttdmdshls' .

4. Jldwedzj dgdgw Isj m desdzsc ' ydzd & ¢ ts fipts Btz oz
tcj fbstd IO datf Gy * oy StefmisC dn WK Y a0 H i dath 6 O GO dz
o d&zOfls dfoOildsS Z o5 G OClkzOdz dzd a3 zOY oW o3
Slsted BOdzdz" H s H DjsKfsodsl Ols @§ ' sHded 7 By dzd o 15
Cdedy S soats’™ HfwsHlzEy' "’
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tdrr af
srJtrovrRYLw a1 JIRrR VY1 [JArbvwl tuvusl L

s1Resfllw b fruvshAuwy

2.1. [jRnod L& Wistedlzo Odzdz” telz2 dz' o dzd 7

[ " ydz' mls! ‘ HsoeBse ' yYdz' Mmis! Cdzdy S tso d
fsCOLddS' @ ' fjtch2HtOo codipj' Galtmigds(B' wdfsdmjk
sjRdsdse’ ° O iz sakbkzey = &Y Weisgedsled d H O
BiQR] fd cteOV ' ydksssH §Lated?2 ik @Deis
[10].

1 jt6joOydz® yOmisd kO &GOkt OdB jotc KEiegRffyl€ ¢
b ' 5o odetbktodjddz OSda, w¢ Cdzj2to’
Yofmlsdded S dzdy Stsodrm BdzsSS ' 9, HdzW odceBilstss
Cdedy S s ' Y [z tc dz@ardzgzdH dsis S ez 1@ d2 dizd te

1 Oflssizo Odedzy W EPIka ' w2V e to @ Sipds's A
Sy iz OOy 2 desdBz o S tsted s Odzgdzs RO s

10 HBoGEte ' ydz' Mmis: odSsted Mis Odzdzy ff sdz’
wed2 Wsttdkz' st mw o' H MWsdj dzlskz dzOo Odzls Oy
J ftetsyd ' davd ¢ Ssded>ndsOalds ftesHEZS Y )
Ydlsls atsets yqd& dzze, dzQo OdzlsOy Jj dzdew, hts o {f
d2j ydSd ydzd?2 ROOSljte §syoOlsSk H' "’
off dzd o Iz.

) FnOtcOCIsjtc L d3 dededrm ff 5C @iz@dz 9 alzfs G Sls

Yjtceclzo Odadzg? 2tscts dzOW o datsfyls OBts o' HT
ftod S dzOH j ded & tolz 2 dds@ ddgfi o dLiriAsh) doigidzd, 2 PREO O C s

[ Mdzts o dzj f sdztsy § dgdzv  Isj ste’ Htso gtso * !
HsoGtse ' Yydg' Mis! ftsdz Bjte' @ L Odzjydls! o' H
(ZOf BZcDO), yOmk 28e¢ts H' ' t (c) ° Isj

&' ydesfls' v e Hdz@D@dzls Oy j dzdz® [ O©OSCIsj 6dzO ¢
o3j ©® ©B®&OMIS' IsjkfjtcOlke, BEGE23EES Ht
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Yy d dzj dzdz’ Hitsfpdz' HY j deadgv § 5C OL Odzd , h ts

o' H dOfwked ftd §smls' 2d Az bz iz €O ls Lo
o dtOxy 0O Is! MYLYY 5t Bl dzts ¥

t,=pxegas (2.1.1)
Hi,-HESo cso 'sYUdZOfBL @OS sdzhls Odzls d 1 tew= dsg o3t J
[y v HE §shls P& il s ¢ ) o
fewdsdn, w¢' ftd jCMistOfsd ylgt (s)fIBsHw
) Odzj o i (Hs)H dzv 6 L dzd R dzOf WHN § dz' (e df.
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t dfm. 2. 1. 1. 1 Odzj 3 dz' s s Odl &z
sj 3 j tOkted §d &ittg>HGtodk t6' Lddi dof tk

1 Odzj 3 dz' mls dzs e Oted W d3kz HisSe Gtse ' ydztsls

fsd itk §td 6> gl ORBGHt LddIStes ' &J
we fted JSMstcOf 5d® ysteH df dpQdptlqsfeetz®B: sy UG d «
f ow dsldtdl/v) H 5L & sdz¥ sBydmdzdilsd L dzOyj dazdzw

tclz2 dzlzo Odzdz? o L Odzj ) detsfls” o' H dz2Oftekzed,
fsyOStotset § 51O dgun @e6c sls Bt * BdzY o (

fsd Bjte § HHOo Qo MWIOL Sodzs h dz sz o 4 dzd o &
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1 Odzj 3y dz Mls: jdzjtee’ OCIldo O@sOSEYH dsf
& dz 2dzd?2 R OLOCIs e

t, = toexpulfi%' (2.1.2)

H jt0:1012+10'13'|' fjte' sH Wdzk ¢ Isk=D3B310%3 O)s/Edz®Mmis 2 o
1 sdzt yEBOOEOMtsdzt sdzO Isj BY J e[t f sdz' d3d tckz

A LOdzjydetsMils® ftojHMsOodzwe Is! C° dzjIsdn
Isj ste’ ' k2 dzlzo Odedzy sz’ d3zj 6’ o, BGMmdatso dz
- f syt N2 dzlz © O dzdzw fsdz ogj .o’ o f syd dzO‘ Is! -
ZOo Odzls Oy j dzdzv, O o Bfdese’ 2t8cets dzj 3 dls!
MstckzClskzte® , d2gO wWCj ° odlWPyo’ s+ mMw yoOf
- 9 J dzd u d D MdzOB C 2 L Oddg ¢ qids jindstf j tooC IsHiz tedfO e
odL dzOydilsd 2tets B' O Istsydets dzj d3tsy dzd o ts
- L dz2O Y jUgedztiz? B OGOIs! 57 fsdz d&3jte’ o BadzdL ! Cf
Lo' WL C" 9 ) ZzOdzyt ctso d n BOC tots Bsdzj € |
d MY J tod d3j dzls OdAOdzd dgj % et & sy d3f 3y On

g 8,12 0,76#/C 320 -128) 3023 3 (2.1.3)

t Z2 dzlz o Odzdz? RO jto' Odz' 9 o dctsistso dzj dzdzw
GjLbd SOk’ tsLodlsSlk o dadRn (€ HdAedf fiplsdechC
Ciolstso ts8 Cdzd ¢ ts8 f ° H H' '8 tc' L dzd ~ L O
Flso tstos 8 Is! fpw to' L dets 3O dz' Is dz' Iste* M dded ud
LtcsMlsOs Is! shMseBdzdots o Gt dzydj o' 2 yof
' Ldd2 Mysm B §dzj 2 tso dydsd[aghits dz' d5j todzd BB 6

1 otsMisOdzadzy Iste”" hddz © HBeoyddzz  sw fiypdes * &
o' Hdatsmdes dzj o j dzd S s’ L tsoads Nde 5° fddzd daG
ZOftezcd, LHOLd ftdojmlsd HE dajL oGt
Cdayj dzlstc Oy’ " CdeBtjicy pz "de@ " HIso j toH X j O
Hitsfydz' H1G.j dz@ |
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) eskvetsd of)! et Isjteds dzz Y dlskw ¢ dzd
CsLodo Osls! MW M’ 2dts. 1 ted L oishlsOdzdz
9 Istsdilz, hts Hdzw 26 ts tolz2 dzkz olsOigdgwdzddf ts Is toC
f s’ 2 desdBz dzOo Odzls Oy j dzdz' M o [kOE * fls! tetsL

10 fttdmStejdd?2 toLodlssS I’ hdd o
dzO o Odzls Oy j dzdz™ , LB dz' hj dgdzw heodHCsMmis'
Ltsodz hde sgts OCIsdodatsets M jldcq CHEs®HE,h OW C 9 8
f so ' [1€tcw

isLodlssS ko' hddz L O2 BO* L dzOyded?2 o jts'
2O fsyoOltlk fttsyj Mk "o dHEIPGEOL thgdd JIs¢C
C ' dzy jjols@nl .

Vted HBMWedzj dzde o BOj o' OkOD, € sadedls
ste' hddz MIsO' dgjMmls' 2¢dds, s ftedL otsHdIs!
Cdzedy S soatsegts B dztsC Iz. stedilsd yday dzOf tolzy § dack
Hsoy ddzad Btsy dz0@ B yYdiPzdisd L O to' o dag¥ dzdzV d3

s M =C (2.1.4)
Hil-Hse Y ddzO L€ -TdziilsOdgls © BOIsj te' Odzlz.

VL BOL' CtdriBets k2 dizo Odzdzy f 5 O dzd ¢

BjnOde ydeds FOwOCMAEdmisdsS &Olsjte' Odk

2. 2. wd' sy v WOSkst' o tkz2 dzzo Odadzw
Cste’ dzyjots’ Cdzj2tsats’ f dzOMmlisd dzd
A Ste a3z 9 O dzdzw stc' hddz IO oA L otsis Odz

fsdz' ctcOW " ydzgdr ®HBOLjte" Odz' @ © wCdn o tsdzd
o' HsdBJ BB Maj BOB] d&zOo Odzls Ouj dedzvH tdsd addz’ 20 t
ftsojterndyd Iste' hddz tetsL asHMG, MW oW @B SHC

v Wttt (ofjbkfmacedd. MEwkzh Jdd CtoL
fjtof jdHdSCEdvicdets f jtojHdy sz SO Isitc’ h
fso jtorndzg Iste' hddzgd CtsoL Ovls! HA@O s tSHC
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tsLSCtedls' 2 CdzdL" Lhdls'dsc zd IS ¢ O i ts dztst
MsOkdydsdkz Misod |, BjL fjtjctlOdsdw
nOKLOCIjtedz®  jteh O JlBteRBO dzOo Odzls Oy j dzdzv
bz dzjsBr' Hdzt otcOnlzo OIs(d, hs fted o
Cklsd, LB t6, WwWCdmn L Odjxds! ) .,H BJOGE OHs

Lzmddz2 Hdzw HyWBstedsOy' ~ ¢’ dzyjots™ Yo
udls ©dzdzv .

v s Bz, ) ftesyj M’ fJte] ¢tstels Odzdaw fmis ts
HyWBstedsOy' ~ GCBte’ dzyvw ttsL f sH'® dzw s Is! mw o |

dzj L dzO | iz & WLz , BO2 Y J cdIsls‘ 8 d2, L L
stejls' 2 Wteds' dz0O9 Odzls Oy j dzdz" .
vtsBlsts, o fttsyjfm' o' HEC tcdRd Q degpec stedzdPcizfiz
Misste’ dzts ¢ , OBt Ltshdl' o ® HBEkZo O s+ Mmw
Cte' dzyj ots’ C dag 2 sodsO iy ldf dsctde] ,d3jMetstz §f 5L dzOY O
L Whttdis® fYsSLHBoYyd BEG LMkzakz, WwWC' '+
st dzj SMdzO® H W stedBOY' v C dij HRosRs f dste
ftedLotsHdls! HB °° ftdhodHh jdtsets tok? dzze
t L ¢ dzv dzj Bts ted f. 2.2.1 dz0 W&k Gediglzw
Hy dz stsf sSH ' B dBZGiists HY' teQigl3j dilsstc’ dzyj o 5'W Cff 5 d
o ddzd C O Is! oftesHtsoy JSMfdazzOsoOy' 2dse
I 4t ' t, § sL dzQUzjfrpgd dzdzw  ff J t6J ¢ d dzO(daslz]' ) . CAsZc. 92z
Bsd3j dzls L Stedo Odedzy G dzdecd 5 dz' dg' C
L tsh ddsdf & s fiyls " Py dand dzdzv Eklstcd iskz o Odzglzv S
ftocdC dzOH jdz2'@ o disd3j dzls tetsL Ctedo Odzdz? B dzsC L
sdzj 2t  f sdz BNEE R d=Q sz, ®Bddz' 26 st
Yyofmisdded S dzedySsodms BdZsC 9, Lhdlsdrs dzdIs¢
HsLotsdzw s Is! tsL Stodo Odzdzy BAZSS ' o dzO f tod t
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yitedLr vyd, fted yYdlsOdzdzetc ' #sts CdA@O HYOE Hsts dp®@
oz dztsG 5 s stolz f d&zOMmls d dzd , tetsL s tej H
Cdzd dzsf sH'" Bdzes™ o jthddzd ab Cdzj2teats’ { dz
(edm.B).2. 1. 2,

yitdL Htwkyd mMls/ ° GCste’ dgyd oz 6 dzz y& '
L zmd dzdzw ff toc JHEfhAHtg s dzts o L H 59 Y Ctste’ dgyw
9"  Hd3 dedesMis)e (tedm. 2. 2.1

6 . 6., 6, T, 46, St f5, .t (2.2.1)

J Bedgj dzls fjtejaBHE (k) dets’ HJWsted3O
d SMf zzOIsOy’" 2 desets §§ tzd @ Bo A€ SEd S IO odzdz
f ZzOMmlsd ydets™ HJWBSted3OYy' ~, Cdzddesf sH' B dzO ¢
fsH'" dzvw s ydm! dZzO HO' MGC dzOH s ok, LW CC ts tWtdsHta]c
dzj L dzOydz' ftsyoOlSse " Is(wtsd figf.agd2 .L2 .ylj,dzls tc © d3cC

vte' hddtfdzzH 9o Je dzso dzgd» S tcdotsdz’ dz' 2 dgehm IS

it smiskf sets LB' dz ke sy v o sL B tcOn

sted Sl D ©f stedzedt ksys¢ ¢ ' d MEst

f dzOMmisdded ° teSL H" dzj dzda, J):;, Y 2O Ho ' YOMmlisc
h>h, >h 6, (2.2.2)
h>h .sh_ 6 (2.2.3)

] e f

sddzse' yYydedz' ydzg dfQeJQ@ds Gy j dfded tetsL € &
Cdzedecd ftodL otsHWIS! HS thkz2 dzz o O dadgw J dzj
zZO0o Odels Oy j dedz? ( jtejodhiz’ B3d ¥ 2 o3 y@etsmls
BOGOIstcOL 5o 56 5 o QdZte[ddalz's is6s dff E dfOH dzlz € 5
ftesyj M d Sy z20lsOy"’ oddzdC O Ist wodh O
OLO i s’ WL Odz 3" y MtsB s .

MmOteOCIsj ted Mmis d ydzd d3f ~M IsOsizizgEs tEd8dwy' $2ts of G |
sOCd?2 MisOdz CtsdzemistclzC YC MY e Pls O s Bz o ff B D
OBts dgj HsY ' dz2 dzgO yYjtejL olstcOlskz L dzOykh sfls
CtcOdzd ydzsé s fMlsOdzz sy j H Yy j to jindftsiazBiafzd Ro
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dzj © ' Hdztso dzt 9 Odz! degdr C B deMlstczC Yy 2 ¢ tcOdzd Y
9 ' At [Mdeso dzz BOME Cdedy S s dn Csdzimlst
tc ] B dz® daddH Quizizd " | 20y Ofils d dzO0BAY sdedffs, YSE @H
toj BBsdzlsz. v dz@2B"  dz2 b sfkzdwitddr odH Odz
sO¢ 5y §° HdctzQuaaf(fdzch? MisOdz ke §° Bl dz@y A
f' mMdzw wedn ' dzlsj dzmdodz Mils: o' HAi3se dzOMIs’
n MBO' dzj HsY' dz! dats¥
L Isj Bt ' LdAPH] R PEIBEH S J hts j dzj d3d dzls d
fso' wWLOdZ tSHddz L BHdddB gl §f OttOdzj dz dzt
V f OOdzj A LdEsdzdf~s 0 dzj o3 dzls™ ©¢ o d~" " H L
Jdzj di3j dzls' @ dzj ftedL o sH dIso tsmmiErnsg " Hzd3t asdn ds
L' " HdzOdzed " Jjdzjd3jdzls' @ ©d=' ' H L &ZOHE HA
mMdMmils) Gd yoOmls' " j tkz2dks ls! Mvw CdEZnds®@kd&ds 2!
s L ded= o ' H wWCdm LOdzjYdE. c¢tcOdzd ydzd?
sdzdy S tso Bdzs¢d Lhdls® dzd IsC Odzd 9 ' H dzC
CsdemistezC y* 2 (ted . 2.2.2), w g L d3' ozt
Ctste’ dgyj ots™ YyOMmlsdded asCiztetsyj M’ tesL Stedo C
1 O tod2d. RtcjHMIsOo dzj ted T & 'O i3§ s ' dzy J
Cdzdy Csotsets BdzsSCkz Lhdbtsets dzdlsC Od3d, w
CddySsoadrn LBhdlk'a (1), Ottkzh' o LM’
fsdz’ di3j tedets™ StBfsLdy’ ddd 49 Ste' Ldspjiteds | dat
YyoOfmlsdded LtshdlsO fteshdists’™ dzaflsS Odzd .
[MBdzdeotsMls' CtdmlstczS Yy~ Ctc' dzyj 9 5’
dzd Is € O dzd , we  dz029 0y dzde ' htsets jdzj dzj dzls iz
CteOdzd ydzgd 2 MlsOdz af' ' ¢ sdifjtetedzsE y' ° € dzd c
stste’ dzyjo' WOdz y' Cdedy SCtsoadrm Ltshdls' o
Flso stgt & Is! htdzt dge ftesmsstesolz € tsdzmistclz €
B ydesfls® MCte' fdz¥ s ls: hOtesdg Cdzj ¥, dzgOdzj f
10 9" ' HA dzz " H CBte’ dzyj o stEkz Mdzjcl M dix
Cdzj 2 soddzs M smtsB 503, z wCtsets C sy dzd 2
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