L5g4o0039ml Fgdbozm@mo mboggMlodgdo

06530 J5HL0d300

09605075 09333300 39JbMEMa0gdoL sddsz3gds LsgMmsdmmolc
B®35@H01mo m319996@ 900l 3mmbmzbioms Lsgydzgedy
U5gdo00039¢0mls 306Hmdgdolsmzols

09003960005 EMIEHMMOL 535009300 bsMolbol dmBsdm3zgdes©
LoMJGHMO™M 3OMYM5Ts ,08969dMds ,,
doggemo 0406

Usgdo®momggemls $gdboznmo Mmboggdliodgdo
0d0golo, 0175, Lisgstomggem

2019 §



1553GHMMOHM MBgds © 2019 Fgaro 0630 JsM©0d30¢0
LodoMM39wMb G9gdbozmcmo Mboggdbo@gdo

15889690 Bo37GHIGHO

B396, J399mMg bgeolidmdfgmbo, 35ILEGHMOPPM, MM  go3g3ob0m  0Ms3Eo
35600d30¢ol dog® JgbmMegdge LoolgdGsgom  bsdMMmaAL  sbobgwrgdoo:
996mdsms  0dMEs330L Bgdbmemaogdols ©sdm8sggds  LogMsBmMOolim
Bm®ds@ommo ©m3MdgbBgdol  dmmbmgbsms  Logmdgzgbg,  LagoMomggermls
30600mdBoLIMNZOL s 39dWg3m  M9309b30L  LoJoMmgzawml  gdbozmeo

16039ML0EGHYGHOL Lodd)bgdM 335379 EHYEHOL LHEOLYMEHSGOM 3M9ga05%09
9ol 2oBbo3s5l MJEHMOOL 5350900 boGobbols Imlsdmg9dws.

bgddm3569¢0: 3OGMBIL@GO 9. d5gs60dg
05b5bgddm396geo: 3Mmyglimeo 3. 3Mdgeodzowmo

9396%9bG0: 3.0.00. 39Md bozmergodzoo

9396D96@0: 3MMBIMOHO MG FoMGYMB0SBO

II



Lagdotorggammls ¢gdbogm®o mbogg®lodgdo
2019

533HMM0: 06053000 oM 0IZ0¢0
Q©3LsbgEgds:  F9bmdoms MIMP330L  39dbmEMy0gdol  ©sdTs390s  LogMMSTMEOLM
Bn®dsGommo  ©m3MIgbGHdol  dmmbmgboms  Lygmdzgwby, Logdommzgemls
306000900 LOMNZ0U.

3616505 3969090MdS

boGobbo: JobsboFgdgero 335053035305

Lbomds Bo@sts:

060300050 30636909008 56 0bLEGHOGHMGHIOOL Togd  DBgdmdmygzsboero

©5LBbYEdoL EOLYMESE00L Fo3bMdOL doBbom dmmbmgzbols 9gdmbggzsdo dolo

56530996300 30DBbYd0M 3M30M900Ls S RO3MEILIOOL MBEgds d0bo FJd o

593U Lado®mzgerml 39dbozme «bog9GLOEYGHU.

93GM0b bgerdmfg®s

333™M0 0650FMbgdL obsMBIb LogedmI39dem MRBgdJAL s 6 0 0sbo BadMmdol
@5 5OE JoLo 3o 3gMeo 3m33Mmbg6EYdOL gosdgF3s 96 Lbgs M0dy dgommom
93600305 98390905 53GMMOL F9M0Md0mO BYdsMM30L Q5M9dg.

53GMM0  06MHdmbgds, M™I bsdO™Ido 259mygbgd o  LssgBHmOH™m  MBEgdJdIOM
O3 FdLoegdbg Jogdos Jgbodsdolbo Bydsmm3s (FoMs 0d dzoMg HBmdols
3BOGSGHJO0LS,  OMIWgdol  Imombmzgh  FbmemE  LB3gzoBoME  FooOHMNYISL
@O BHYMSGHMIMHOL  30EG0MGd5T0, OHMAMOE gu FoEgdMwos bsdg3bogmm BsdMMmdgdols
9L gdoLLL) s Y39ws 50sbBY 009gdl 35LIboLITYGIPMBSL.

III



OGgbowmdg

95960295394 GHMM0  809bgdemds 535505 oMo gbl  sg@goe®
Logobl, MHmIgEoE  2Erolbdmdl  96Mmd-b5390MdsMs  IMIMIG52905D

©BIOX MO 9bgMMOLMLYdOL B0b0dMBsdYy Y3565l @S LodmEMmm xsddo,
9.0, »35096m0“  Lobegdol  ddgbgdemdsl, Mmas  Fghmdsms  golivmdMBS®
399m0y9bgds dbmem 96900l sen@gmbs@omwo igstrmgdo.
LOEOLYOES30M BodMMT0 9dM3bgds BgIMombodbmem, 3603369 M356 mgdsls.
Bsd6™ddo dodmboemos Abmaeroml dmfiobsgg godmEoegds, Hmyme3
0960035-65393™0dms  899mIBIMRWs30  IM35¢dM0sbo  3mBLEGHM™MJ30900L

36535065060  3MBLEGHOMI30Mo  35Y39@S, dLg3g Fomo  FobbmM309egdolL
39960 ma0900 s MdMFHIB03M0 gosbasM0T9d0l Bgom©do.

@Ol OO 3m330MBHIOMWO  MOMEJJ603MO0  gosbasM0Tdgdol
36MHMyM53930L 255650 Bgdol  Loxgdz9w By, BsdMMITo  F9IM:535HgdM0s
056589000M39 LogMMSTMOOLM bMMT>EH0MW ©M3T96E OB ORMAbgdmwo,

09000535630  3mBLEGHMMJ30900L  MdMFHYJ60IMMO  4o9bgam0dgd0L
3033gdbmo  3OHMYM58s, MMIXOL  MYoE0bBsgool F9ggyo®  Tgbodwrgdgwros
B90Mm0b0db Mo gosbao6M0dgdg00l  Bo@oMgds  Logomzggaml  Lbgsolibgs
3@0035¢ MO0 M90Mbgd0LIM30L, MOL LodMsEgdsLoE 0deg3s LYol Bmbsigdms
15385M© IMEFMEMO0O dIDY.

BoGo690mmos  Lodo®mzggwmdo 5d969dmeo, 899690569 s sbsdgbgdgero
996mdgdol  360MgdBHoo  2om35¢olobgdme  Fgbmdsms smMdBYdOL  Mbol-
dogdgdol  300E03o  9BsoBo s ILHdMMYOME0s, MHMI Fs  9B39IGHIO
©IMOMDBYdsHY  obosOx Mo LoblMgdo J30609 ©OMIo 046905 STMPGdEO,
Bogargdo 9839dGHMOO0  ©omdM6adoL  Fggao  Lomoglmms  bgwrmgbume
39000035H9 IBIOXR M LobLMYIMSD B0DsM19d5T0.

B90m50b0db o ImlLsDBMgds  godgs®mgdmeos  3mb3MgBIEo  Jgbmdgdol
399m 05359900 3md3wgdum®o 3OHMaMsdom 300330EIOIO A556gsMm0dgd0L
3909300

BsdMmddo qobbowmmo s F9gIMM35H9d0s F96MmdIMS  MdMBgdOL
LodmBomgdol  Hoedmgdol  dmfiobogg  BH9dbmwmaogdoE.  996Mmds-b599dMdImS
39560056¢) Mo ©360™M9JHJOoL  bEHSOOLIMZ0L, b653OMITo  T99M0535HgdME0s
536939 30EYIHg3000560 IM35¢IMH0560 F9gamIgscysgzo 3mBLEGHMMIE0-
900l 8956905 M10Y)3OHMBOWHDYI30M0506 FMY)d05b  3MBLEHMWJ 3090096
00059 3HOMIOL [0bso0dgamdol M35clsHBOOLOM S ILEIMMGIMO0S, MI
b 9935650369060, ssbErmgdom 20-30%-00 MRO™ 9839JEHYIMJO0 5M06.

3900053599005 MY 3OHMBOIOHDIIS0M056 F09gd0560 F9amIgsM-
3530 3MBLEGHMMI30900L  dMPSTFHIOMMOOL  [Hobsswdgamdol  Josbermgdomo
96008369030l goblsBezmOL bg®bo, HMIgeby;s ,,Lod3539bEHOLOYE” BowgdEos
Loog3BHMMM IMHdMds.

vV



ABSTRACT

The energy efficient construction is currently the topical issue that implies
minimizing the energy resources spent on the heating of the building and
construction of so called "Passive" houses, when only alternative energy resources are
used in order to heat up the buildings.

Dissertation work is dedicated to the above mentioned and the very important
topic.

In the work is reviewed the world's leading experience as a multi-constructive
solution of multi-layer constructions, as well as their implementation technologies
and methods of thermal calculation.

On the base of the current computer based thermal calculation programs, in the
work is proposed a modern international regulations based comprehensive thermal
calculation program, which will able to make above mentioned calculations for
various climate regions.

The critical analysis of the constructed, under construction and future projects
in Georgia, has been conducted and it is well-founded that money spent on thermal
insulation will be paid back in very short period.

The above mentioned opinion is supported by the computational calculation of
the the buildings.

In the works is reviewed and the advanced technologies for the construction of
the buildings are also proposed.

For the stage of variant design of the buildings, in the work is also proposed
comparison of flat and difficult surfaced structures and it is substantiated that the
latter are more effective by about 20-30%.

It is proposed the method of calculation of thermal resistance for difficult

surfaced structures, which is copyrighted by “Sakpatent”.
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ILREFLEX® AILREFLEX®

PLATINUM PLATINUM Lo
Partialfill cavity wall insulation Partial fill cavity wall insulation with Dry LinindBBAZ=.]

A gosteffective solution for Part L 2013 A gosteffective solution for exceeding the
& Section 6 2015 compliance requirements of Part L 2013 & Section 6 2015
alreflex Platinum alreflex Platinum with

provides an extremely alkeflex 111 dry lining

cost.effeclive alternative provides an exiremely

to Bux & Rir, insulation method

boards with equivalent
thermal performance.

of achieving very low
u-values without
increasing cavity sizes.

@ BBA Certified insulation
i and cavity rain barrier

@ BBA Cerified insulation &
! cavity rain barier.

: and dry lining,
@ Used by major UK House

@ Altefiex 1L1 dry lining vastly
improves air fightness

3 @ Suitable for use in all 3
exposure areas viith @ Used by major UK House
standard 50mm cavity. Builders with minimum 6
million sq.melies, being

@ Environmentally friendly: No
CFC's or HCFC's used in
production.

@ ODP =Zero
GWP = Less than 5

in
installed successfully.

@ Suitable for use in all
exposure areas.

@ Environmentally friendly: No
CFC's or HCFC's used in

production.
@ ODP=Zero
GWP = Less than 5
u-Value examples Building regulations require new build walls to achieve
the following area weighted averages: ; ) ) ) .
approved Doc. Part I 2013 (gngland) - 0.30w/m2K u-Value examples Building regulations require new build walls to achieve
technical handbook section 6 2015 (ggotiand) - 0.22w/m2K the following area weighted averages: =
approved Doc. Part 12014 (wales) - 0.21w/m2K approved Doc. Part I 2013 (gnglang) - 0.30w/m2K
! E technical handbook section 6 2015 (scotiand) - 0.22w/m2K.
Alreflex Platinum thickness (mm) approved Doc. Part | 2014 (wales) - 0.21w/m2K
= wall Build-up:
= 50 L BOCLT00Li80: ] et 100 bt Alreflex Platinum Thickness (mm)
: — o s e
g Pratinum o | 025] 023 [022 [020] o Jrmtietb
3 as listed = - )
< 100mm Block as 2 au,ﬂ"«‘i Platinum
& e : 100mm Block as
2 12.5mm X -
Plasterboard on 3 3’" m
England only- Meets minimum requirement dabs Lk lo22[020] o 5] 7S “?Jmn

of AD. PartL 2013
England & Scotland- Meets minimum requirements of

=] s:‘ﬂ%“:::m'%‘ﬁs el eauirement 12.5mm Plasterboard

AD. Part L 2013 (England) & Section 6 2015 (Scotiand). [ Ero'and & Scotlnd- Mests minimum requiemens of

01U et i reqiemens o a AD. Part L 2013 (England) & Section 6 2015 (Scotland).

building regulations across the Thermal | = Al of UK- Meets minimum requirements of all Thermal |
Economics building regulations across the UK. Economics Cs
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39909369800 5 80d FbOHOEB GO0 MHMFmOL d3GOgMOL IJmbg Aslsemom

3mfigmdols ¢gdbmermos



DRY LINING INSULATION SYSTEVI FOR NEWBUILD
AND REFURBISHMENT OF SOLID MASONARY WALLS

ALREFLEX® L
ALREFLEX  Cavity wallinsulation and cavity rain barrier ~ The|

#Ekkﬁ Platinum INSTALLATION GUIDE  Economics

Typlcal u-values (50mm Ultratherm) N8 Tho 25mm cavy botwoan

[T e——Te—r——

thickness (typically
600mm conties for 12.5mm wall
boart

Fit S0mm Ullrthenm batween
attens, pushing it hard up 10 the

ALL JOINTS WITH ALREFLEX. 94,0013 e e f e o 3¢ 28 15 0 T Y.
tinrsar "

P e may be used for services.

030 03 0z

[ [ 0%

Tharmal House Lwion
Tol:01582 450814 Fax01582 420305 ~E.maikinfo@thermak-economics.co.uk I
Webiwww.thermal-sconomics.co.uk =

Thel § -
s 1 v TH ics CONTINUES OVERLEAF

Bsb. 1.8. ALREFLEX ULTRA TERM-0l g5bmdenm3ol 39¢0¢nols 0s0mdw)bgds o

3396d900b 53+9853900L B)ggbememmaos

Thermal X
Econom

THERMAL GROUND FLOOR INSULATION

+ Approved Document
Part L 2013 Solutions
~
<]

Technical Handbook
Section 6 2015 Solutions

\/

“ Approved Document
Part L 2014 Solutions

BBA certified thermal insulation
and floor systems

@ Insitu Concrete Floors

« Beam & Block Floors

« Beam & Insulated Block Floors

@ Timber Floors

© Floating Floors / Existing Floors

« Edge Insulation

7Y —iia == -
L2t iemmm C € =2, grepam B

For help choosing the right product for your project please contact Thermal Economics
Technical Department on 01582 544255

For all our Acoustic & Thermal insulation products visit: www.thermal-economics.co.uk
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AILREFLEX®
PLATINUM

Timber frame il

AILREFLEX

PLATINUM
metal frame insulation BBAZE..]

Part of a 140mm Stud solution for Part L 2013
& Section 6 2015 compliance.

alreflex Platinum provides
anextremely.
alternative to Pur. & Bir.
insulation boards with
equivalent thermal
performance in non-vented
metal frame construction.
@ Cost effective way to meet
Section 6 2015 values
within a 140mm stud
@ Internal foil face can be
sealed as yapoux barrier
@ Service void directly
behind plasterboard

For further information
regarding altemative detail
with Befo reflex a BBa,

§ certified yapour permeable
insulating membrane
(including how it can help
achieve the latest building
regulation requirements) please refer to the Perfo reflex
brochure or our website: www thermal-economics.co.uk

A gosteffective solution for Part L 2013
& Section 6 2015 compliance

alseflex Platinum provides
anextremely costefiective.
altemative to PU. & RiF.
insulation boards with
equivalent thermal
performance in non-vented
‘metal frame construction.

@ Significant cost savings
over PUR & PIR solutions
BBA certified

® Provides rain barrier

@ during construction
Space saving- Reduced

@ construction depth
Helps alleviate

@ condensation in metal

Environmentally friendly:
§ @ No CFC's or HCFC's

uValue examples  Building regulations require new build walls to achieve
the following area weighted averages:
approved Doc. Part | 2013 (gnglang) - 0.30w/m2K
technical handbook section 6 2015 (scotiand) - 0.22w/m2K
approved Doc. Part 1 2014 (wales) - 0.21w/m2K

Airetiex Platinum Thickness (mm)
E 75 80 90 100 110 120 wall Build-up:
102mm Brick
" 0 0
b Kl 0.0 | 50mm Cavity
3 n Breather membrane
@ ﬂ as listed
12mm gsB.
M Ergiand onty- Meets minim: 140mm timber studs
of AD. PartL 2013 with algeflex Platinum
[ Ergland & Scotiand: Meets minimum requirements of aslisted
AD. Part L 2013 (England) & Section 6 2015 (Scotland). 12.5mm Plasterboard
- Al of UK- Meets minimum requirements of all
building regulations across the UK. Thermal
Economics

u-Value Buildin ire new build walls to achieve
he folowing area weighted averages:
approved Doc. Part I 2013 (england) - 0.30w/m2K
technical handbook section 6 2015 (scotiand) - 0.22w/m2K.
approved Doc. Part | 2014 (wales) - 0.21w/m2K

102mm Brick
%0 | 100 50mm Cavity

7 alieflex Platinum as listed 20mm
Cement Particle Board 100mm
sXs. - filled with mineral wool
aslisted

% Alreflex Platinum Thickness (mm) ‘wall Build-up:

K-value (W/mK)

Mineral Wool

NCL
England only- Meets minimum requirement
of AD. PartL 2013 12.5mm Plasterboard

- e
A D Plﬂ I. 2013 (Englam)& Section 6 2015 (scmnd)

I o UK- Meets minimum requiremens of all
building regulations across the UK. Therma

Economics ¢s
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ALREFLEX®

THE THINNEST BBA CERTIFICATED SOLUTION TO
mnmnmanmmm"

High
performance
g:rtial fill rain

rrier & cavity
insulation
board

P ASOmm tidness of Amdex
Uttsthemn board can achiove a
U-Value below 0.24W/mPK ina
100mm cawty {see back page).

P This detal m.ior-umm
wil gy meo!
r-wmmsd P-u.auw
and Cado Lovels.

P B8A Cerficatod product of a
PURAPIA board laminated 1

P Can boumd o mrpmolwals.
ox

Bamdan our extensve
o3xpocence of providing SAP
and Code Lovel calculatons for

Thermal (.~
Es.ezre.m_fs&_s?

Please visit our website for the full range of and Sound
www.thermal-economics.co.uk

THE THINNEST BBA CERTIFICATED SOLUTION TO
PART L AND CSH REQUIREMENTS

50mm THICK ALREFLEX
ULTRATHERM CAVITY
INSULATION BOARD &
CAVITY RAIN BARRIER
WITH PLASTERBOARD ON
DOT/DAB FIXING

w; p-.w-d- a m.-m ‘wateprook

U= 0.24w/m%k
with 100mm (k=0.11) aerated block

« Bater #1a7 0.25 ama woighiod awmge Uvaiue.

U= 0.25w/m’k
with 100mm (k=0.19) aerated block
- Sutabl for Jatrey housing and fat constucton.

-
Suitablo for al axposum Dnos

be-Woll‘qu-iﬂW/m‘Km.
Alreflex Ultratherm cavity wall

wm.n—ma—yn.s—d..

alternatively the much thinner BBA certified

Alreflex 1L-1 dry lining solution
ENVIRONMENTAL BENEATS:

» NO CFC or HCFG gases ermpiayed

» ZERO ODP {azona depleton potartal)

» ZERO GWP (gobal warming potersal grading)

Thormal Econamics Ltd Thermal House 8 Cardiff Road Luton Bodfordshire LU1 1PP
Tol:01582 450814 Fax:01582 429305 E-mail:infofthermal-oconomics.co.uk Web:www.therm al-economics.co.uk
PLEASE CONTACT OUR TECHNICAL DEPARTMENT ON 01532 544255 FOR SOLUTIONS TO YOUR DEVELOPMENT
v arv Cemmeeion L (o (ame ) tops 310

6sb. 1.11. ALREFLEX ULTRA TERM-o0l 534960l 3900¢»0l s0d99bgd0lL ¢gdbmenmyos
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ThermakEdge

A simple and low cost
solution for insulating
the edges of ground
floor slabs to prevent
cold bridging.

@ Flat top edge allows
ThermaEdge to be built
into the inner leaf.

@ Suitable for use with
masonry or framed
constructions.

@ Thin & flexible.
@ Easy to fit.
@ Water & rain resistant

helping to prevent
water penetration.
@ Environmentally friendly:
ODP = Zero
GWP = Less than 5

Insulation

FOR FURTHER INFORMATION ON COLD BRIDGING OR TO DISCUSS PROJECT SPECIFIC
CALCULATIONS PLEASE CONTACT THE TECHNICAL DEPARTMENT ON 01582 544255

[N

B O NHER aeen maammaencsr SR

T: 01582 450814 y
otse2420305 Ll k=) Thg%
E: info@thermal-economics.co.uk Ec

AL AL AT T ST
W: www.thermal-economics.co.uk STharmal Esonomics Lts. Drad 2 (lor Wacu2) Mach 2016

For help choosing the right product for your project please contact Thermal Economics
Technical Department on 01582 544255

For all our Acoustic & Thermal insulation products visit: www.thermal-economics.co.uk
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HDry Lining insulation

Therma a
‘breathe
- Tha oy spunane,
) cissa it inststng

A iye solution for Part L 2013
& Section 6 2015 refurbishment projects

alrgflex Platinum dry lining
provides an extremely
£ostefective method of
upgrading existing walls
and achieving building
regulation standards.

TIMBER FRAME

@ Significant cost savings
over laminate lining boards

@ Integral yapoux and dama.

pmof membrane
@ Clear service void behind
plasterboard s o e
@ Dry system (no wet trades) oo e o conmuctians.
@ Environmentally friendly: sty St s
HNo CFC’s or HCFC's used "“:;“‘ Detals: Fan & compiant
in production EFC18
@ ODP =Zero _
GWP = Less than 5 it
Snew bk sl Zimm ek st e o s b o
ovar e 4G g ang ot
heierio 3 e
[— Sume o e mnam Fis
ey pyrepeiphmpet S
§ B [ ey e
uValue examples  approved Docs. Part I (gngland & wales) and technical : :
handbaook section 6 (scolland) require refurbished walls Technical Services
fo achieve a maximum u-value of 0.70w/m2K and an Thermal Econemics highly qualified We can design cost effective solutions that
arza.eiahted average of 0.30wiM2AC and experienced Technical Depariment [l  meet your needs and comply with the latest
& can provide a range of calculations E| building reguiations.
H & and assessments including: B We can also help to provide bespoke, high
Alrellex Platinum Thickness (mm) wall type 1: 225mm solid Brick ¥ SAP Calculations B porfomanco solutons forplanning
0 25 50 75 100 walltype2: 100mm Dense Block g ESiAssessments Bl io dvercome project spocitc saues.
; Typed 216 054 (K=1.13) § condensation Calculations B wen y caved & houss bUid
- " <] A " | fe have recently saved a house builder over
% fypes 385 061 wall type 3 é?f&’{‘,(':'ghf‘ff'“m B U-value Calculations B £1000 per dwelling, by Simply revising the
& - CSH/BREEAM Assessments thermal insulations being used. This equates
F Type3 118 0.44 wall type 4: 100mm Brick, S0mm Energy Performance Certificates 10 8£75,000 saving across the site.
2 puoed 174 051 Ciear Cavity, 100mm
¥pe ‘ . Dense Block
types 069 0.5 [N wal type 5 100mm Brick, 50mm - 01562 450814
mineral wool (K=0.044), F: 01582 426305 [In J1S] E E germ‘?'
All of UK- Meets minimum requirements of all 100mm Dense Block fv rioBiermal sonamics co sk = Econom

building regulations: across the UK. 3
Thermaﬁ S(

6sb. 1.13. Termal Economics-ols 396599630l 3356d900l s0dmbgdols Bgdbmaenmyos
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Therma-breathe”

Therma-breathe’

Keeping buikdings insulated, water tight and air tight

INSULATING BREATHER MEMBRANE - Sol

The only cost effective Class W1 insulating
avallable in the UK

Keeping buikdings insulated, water tight and ar tght

Tharra troafo sroices axcaestgarrmnce e drch, hows vapour 2 wscagm 0 b
I s s 1 bt sz

Real Word Exposure Testing

1 s ey of P shchn.

Therma-breathe’

The unique spun bond StCture of Therma-breathe’
‘means that it s the only Class W1 insulating broather
‘membrane avalable in the UK.

oot (sowng P S0 0 St

st o 0 88 coticten

Bob. 1.14. Termal Economics-ols 3096 @s94)8s390w)eo bol lssbgrols
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ApMuUpylowmii cnon

B chereme
MOXHO BLIG) THNbI PACTBOPOB W CTEKNOCOTOK.

Npoayxre! .

CyXWe PACTROPAI 3ABO/ICKOTO WIOTOBNGHNA
 Knenuie-unats

meRONNAR Macca

Capatect-Kiebe-

und Spachteimasse 190

- TONLHA CNOR 34 MM

- npoayxT he 190

W Knenue-apuspyrowan uacca Capatect-

- TONUHA CHOR 3-8 M W flepeq HaHECEHHEM GCHOBHOTO APMIDYIO-
MPOANDUTHTANLNO AN MALMHHOIO = wero enn no aced il
HaueCoNMA Py aaqa

- npoayxT Ne 1868 Ha ecex yrnax

- L TOTORON K dhcaen OTBEPCTR (OKCH, ABEDSR).
133 LEICHT pacTeo-

- TonumKa ¢non 5-10 P06 1 3ABNCHAOCTM OT NIOTOAK COCTSNAST O

- npoaykT e 133 2 10 4 wacoe. Yxe SETBEDAGBUNA MaTEpHAN

Arma-Reno 700 it B KOEM CIYAAE HENLIA CHOAA ABNATH *NIPH-

- TonuMHa CNOR 3-7 uw OB (D POMOUL AOGARNEHHA BO

- npoayxT b 700

[MCNEPCHONHIIE WNATNeBKM B TP MEXBHNINPOBSHHOM HAHECEHHM
= Wnavneska PACTBORA HEOBXOMMO YHATHBATS YKAIAHHA
o

mwa ©noA 2-3 ww BOIMONNYI CAEAYIOUME KOMBHHALIM:

- npoayKT te 699 ~ CBEUTONY HEPEPHBOTG ASACTENR
™ Carbohit C HGTOTMGHWEN GMKOCTH W3 WOWIKOS
— CMBCHTNE HENPEPLIBMOTD AGACT DWA

- Tonusa cnoa B M B OTAENsHeIE YACTH CTEKNOCETKN CrOaYeT

(1 Gnait 5 mm, 2 ok 3 Nw) © cHnocom CyXOR cueck) nm BHYTPBH-
- npoRyr N — © KowTedHOpON HHX YTNAX OKOHHBIX OTKOCOBIOKOHHBIX NBPA-
m CarbonSpachtel MENEK I KA HEQDXOAMMLIX PAIPE3AX CETHA-
- Tonuwmua cnos 3 MM 7070 NONOTHA (HANPUMED, B MBCTEX
- rpoRyK e = SHKEQHOCD KpENDENWA CTRONTENLHLX NE-
OB, APYIHX KpENREHHA).
Apwnpyrouan cerxa

® Croxnocerxa Capatect-Gewebe
- paIMEp AHORKN 4 X 4 1

- npoayxT Ne 650/110, wipnna 110 em
- npoay«T Ne 650/25 . umphia 25 Gw
Crexnocerka

~ CUBCHTANS HETPEHBHOFO ABCTBUR
°

~ GNNAPAT AN1A HAKGCONKR WITYKATYPKN
(3aKpuiTan cucTema), Cw, cTp. 38

- pasuepes: 330 X 550 MM
- npoAYKT Ne 651/00

W TOIOUER K RIS LA GONNEIS

L Y CRRAYET HaHODHTY
seapou, na wapuHe
COMSULMM KONMHECTEOM BORMI D MOMYMONNA  AONOTHA, BAGBIKEAA B HEE APMHPYIOLYIO

HaxnecTom okono 10 cw,
BaHHOM HEHECEHIM W3 KOKTENMOPA PABOHAA

KOMCHCTEHLIWA PECTBOPA YCTAHABMMBAGTGA Hal

assone.

BB 1070810 NOMORY 4 NDH BHICOKOR BRaX-
HOGTH 03AYX8 CABAYET YMTSATS yaenkye-
HIG BROMOMA BBICEXAAAN ANCNERCHONHEX
WATHGACK. COHANEHO 4NN TAKNK CIYBe8
0 accoprymenTe Caparol NPeAyCMOTPEHE
BUCTPOCOXIYLNG +Imee= APOAYKTS.
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3060 @> badagdz™ [ ¢ 35 5,2 46 0,6 0,4
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09mH3doo  §obsodgamdgdl Ggbowro bsHol ™ms3do, dmErmby s 99500,
OHMAMOE dMGHY)IH0560 300b6LEHOYJ300L G9dmbgazsd0, 36Mmdoo bgdboo:

l
RFD = 2‘_:) (6.5)
l .
Rey = £ 6.6)
l la
Ry= Ryy = /li—f'i‘ _;23 (6.7)
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Bob. 6.6. mHIG0s60 3gmIgBsMaEs30 3nBLEGHGMJ30s

2. 3L5BOZMI30 BOYRIBEGHOL 580 (FgOEHOwo B) 958535¢0 0bBMMYHIMO
bsboll obMol 3Mmbgll 990mgsMRs30 3MbLEHOMJ300L gMdogo ®gMdol
8035m0 B396L J0ge F90mm635H90e0 godmbobremgdom:

ap = a(1— Reb (6.8)

Ry

Logo3: @ 9oL Fgdmgstyansgo 3mbLBOYJ300L 3HBoo MOl IBGOL JMmby
3938590 3mbLEGHMMJ300L gMdogo 0gMdols dodsGo;
Rgos - 00600scwm@o 3603369mmds 4sbsdots 33900900 (FD s Ej) ovg@doryen
$06550009gMdsms Jn0lL (09 A; 54, , 85806 Rgos = Rij).

006  990mIBIMAWs30  3MBLAHONJ300L  2oMg  F9dmALIBOIOY
LodMGHYddo (39adsdo - bsHgddo) 0BMMGMHINo bsbol EsbMOlL  Jmombyg
3MbLEGOMJ300L 0gMHdol 0o bIEol GHMe00s, 580EMI LsobasM0dmE 300gdm

ab?l aslsdmomgduan 3609369mdsls:

ap?t === (6.9)
3. 990m3gots30 2-dM0sb0 30mbLEHOYJ300L MgMTorero Fobsomdgymds
3995 339000Lm30L GHMeEo 0469ds:

— rB | B0
Rp=7-% 7, (6.10)
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O3 bob. 6.6-0b 3boos, lrpe = 653 608bogls 0dsls, 3

6 baab' ’

RaBG

R
~ _RaBG _ _Ros
Rogr = cosal® 5699 R, = cosalb (6.11)

boog: Ry, 9606 890mm035H90veo  bg@bom  3mbLGMMJgool  mg@dowmeo
$0obsomdgymdy;

R 55 - HO>0030210 bgdbom 3o6LsbugMrwo mg®@dornwo fobsswdogymds.

OMamO3 6.11 58mbobmEgdosb 06 33939:

Ry > Ry

Mo d99bgds  LoMBdML  b5350L  39dBHMOL, 00 F0dsOMMYo  0dbgds
0DMMYMHIMo bsHgdol Joser00MdMws (bob. 6.6-Bg 39JB™mEo R B O’).

39600d365: 2-960560 899mIBsMIR030 300bLEHGWJ300L T 339030 0DMMYHIMEO
bsbol ob®ol 3mmbols (ap) 4obLEBEOZOOL FdmMmms35H9dmo (6.8) godmlobwyargds
©3LGHMOYOS 39M39GM0o bgMboom dolo 4oblsBOzMOMs3 (0b. sbsmo 3).

3MbLEGHOMJ300L POME 96039600 255695608930l Fo35e0mM0 0b. IbsO™O 4.

I1. Ls3d30560 8xBMBRMIYRS30 3MBLEHGWYYE0s
193> Jobo MOMEJJ60371M0 495600 9d0LOMZ0L Bm(39dos bob. 6.7-%y.
000394603600  gosbysM0dqds LOMWEIds 02039 bgdbom, MMamME 2-dM0sbo
39000856030 30bLEGHMMI300L 9dmbzg3580, 00 4oblb3s39d0m, MM F9gamMIRsMYEISZ0
3MbLEHOMJ300lL  gMdogzo ©gMdol Fodsmon 0bmmMMIMNwo bsbBol IbGmOL  3Mmby
39900003 gds J9bMmm635Hgdo godmbobmegdood:
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Bsb. 6.7. L8060 Fg0MIBIMYRS30 JMBLEHONIG0s

395635600393900 Mbs JguMeEgL S1sgmo MBI I3BM™dOM:

L. 0990053562530 3™bLEOWJ3z00l G5O E00 bgOboom
399625009900 ®»9MH oo Hobss®dgamds gogm®ol dmsdo (ABC) godsgow
339odo:

81 8i

Ré(f)= /1—1+2 Z (612)

308LEGMI300b bgHore bolbdy:
§= 61 + 26;; (6.13)
2. ool 3195 339080 258535¢00 0BMMYMTMo boBol sbcmol 3Mmby
0900053562530 3MBLEHMI300L 569 LOdMEHY)JOOL JodsOm, F0WIdIIPO
0900053562530 3bLEHMYJ300L  FMOZ5¢0  MIMEHJb03MOO  Hoisbgzomo
2956000090000  (OMIgwoiz  EILEGHMOYdS  dobo  39MIgGHOOIO
259695600d900m):
ag=a(1+ %’j;) (6.14)
boog: a@ - 3Boo 8w MOl EsbMOL 3Mmby FgdmIRsMYEIS30 FM6Z35¢TM060
30BbEGXd300b 35619 LodGEYIdOL BoBsGHm;
Ryp0 - 8%Boo 8oL og@donwo  obsswdpgamds  899mdgemysgo
3MbLEGOWMJ300L aMdogo dodsmmIgdom, ggadsdo Gabowo gm®IoL dHBowOo
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960l 13960msb (HaOGHowo F ) Lomdmemo bs3ool mMozg 90ds0rmwwgdols
db9039e 0580 Jogdom.

(2d+3-0.561)6
Ra(ﬁd = Tll (615)

R 55 - 3B0@0 36O0L 356030 030533 5OMd0L {oboowdgymds:

2:61-d
Ry = 25 (6.16)

3. 0dob 25dm, HMI LOPBML B39O JOWISWYPOWYdS MO TGIMIGSMIYWS30
3MmbLEGOMJgool  aoMg  LBodOMEYJgOoL,  9Msdg  0BMMYOIMEo  bsbob
35MmOMOMEO®, O0BOYds dolo  39JBH™MOL Logy®dg s RoyMMoL  TFsdo

25053500 33900L5030L 23996905 G5 = lgp>0lgp, = e 653 60dbogls:

cosapg

RABC
R =
GBL ™ (osap

60 Ry, > Ry (6.17)

596 LOMIML 6535000l 39JEMMOL I60d369Mds obbow o goymeols
BOR9d30 046905 3390,  930GHMd  oegdmwo gz 0d69ds  dobo
3oL5d5egdyeo 36033690 mds.

090l om35¢0olfobgdom, MHMI Lomdmb 653500 Gogmaol  §39MMm©6
HadGowo F) 00905600905  2-0005O0qd0m, 30gwmol  ;mdmsdEHo®mmdols
X509960 (0bs50dgamds GHmeo 0dbgds:

R, = 2R, (6.18)

3MbLEGHOMJ300L POME 96032900 255695608930l F545e0mMO 0b. IbsO™O 5.

36535300560  OHMME3OHMBOMHDI30M0560 TMg9d00  Tgpgbowo
3900053560530 3MbLEGHMYJ30900L dosbErmgdomo 09Mdoemo
$0bs50dgamdol 25bLsBL3MOL 990Mm935H90MEr0 FGOMPOI0M  Jo5bAMH0T9dOL
0909250,  GHMooEomwo  bgdbom  (3G@FYgwdMosbo  gowsfy393oLol)
39962500d905LMob  FgoMmgdom, 3MmbLEHMWJ300L MgMBomEo obsswdgamds
0BOmEYds. MMM 230P3965 MoEbz0mds  255639600890903s, J90MIAGsGIRYS30
3MbLEGGOMJgo0l  gMdogo Mol  Fodshm  OHDNMEI3OHMBOEMOHDHY30MH0560
dboo OOl EIHEOOL 3Mbol (a) (330 gdol s MYl  ToLoegdols
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00MQ5IBHIOMIOL  30958303096G OOl (A)  MOPOIONRIOEMIOL  Jobg3z0m,
0BMmEYds: MmOIM0560 F9ImIgsMmwszo 3mbLEGHMMIzo0l F9dmbggzsdo - 10-25 %-
00; BdIOHO560 FGIMIGMY30 3MBLEHMYJ300L Fgdmbgg35d0 - 20-40 %-00m.

B90m50b0dbmo LyFMEgdLl 435de93l, 99MIBIOAWS30 3bLEMYJE00l
960 S 03039 M9M30MEo [HobosdgaMmdoLsl, 99359:3060M0o Foborgdol bobxo
M 3Y9H9930690056 3mBLEHMYJ309096 F0oMNgdsd0, BgIMsbodbeo %-
9000.

099600365:

oODOW0s,  OHOMEXIOHMBOWIHHYI3060900560  TMggdoLogsb  Fgygboero
B90cdReGas30  3mBLEGMIE0gB0L 53980l G3d603mH-930mBmBogt0  3sGBgEMH9d0
(0930000M90E9dS Qo 9600539350 M) 6599bocdY 50995390
BHEYIDI3060560  BHgdobash Fgopgboeo  3mBldGdE09d0L  BgBmsnbodbren
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9sbogol) 93mbmdos 0039 3MMmEIbHom, 03039 MgMIoMo obsswdgamdol dJmby
BOEYIIH05D 30BLEHGI3098m55 FodsHogdsTo.

o3 d9gbgds  OHMYW3OHMBOIOHBYI30M060  FMYgdoLogb  Fgpagbowo
390G 30 3MBLEGMI30580L 5900l @Hggbmermeosl, ogo dgodangds BgliGriemogl
139305 MIMHO  Yoeodgdol  godmygbgdoom, dop.  B396  Fogl  Fgdmmsg35Bgdmeo
&9d6mma000m [70, 71.

99-6 530l sli33bs:

0960035-b59g3mdsms  IM535¢dMm0sbo  3MBLEGHOI30900L  Tggbolisl
(0 3OHMBOIOHYII30M0560 FMggdom, domo MgMBomwo [obssmdwgymds,
399692500d900L J98M™935H90I0 253563H0390v)0 JoSbMgdomo d9Mm©O30L
0565b3o, 0O FHYJDYs3060056 6990056  3bLEHYJ 30900056 FodsMrngdsdo,
0B 10-40%-0l gsOAwqddo.
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L5dgbo Fslogngdols Jsbslinsmgdengdo

©3BsMm0o 2

S- (3¢/92*°C)

c —
8 0 20 .S: 2 _
S5 MO 1L HT o
dslsgmgdo § o 13 8% 0000 3MIB.
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£ A B € 9 A B
9005 gqligols slisgrgdo
25%0 1000 1000 | 0.49 | 0.49 - - -
QY0500 J30d5-39996FH0L 1800 | 0.76 | 0.93 0.09 9.6 | 11.09
HOYWO ©2)QBO J308s, 3060, 1700 | 0.7 | 0.87 | 0.098 | 895 |10.42
3999530
OO 306-430800 1600 | 0.7 | 0.81 0.12 8.69 | 9.76
d%bogo 3mbLEGvdzool
dslisgmgdo
3065 d9HMBO 2500 | 1.92 | 204 | 0.03 [17.98 |18.95
1508969B@™ J308s 1600 | 0.47 | 058 | 017 | 695 | 7.91
093H™bo dMbydMH030 VMO 2400 | 1.74 | 1.86 0.03 167'7 17.88
39030B0G> Byombo 1800 | 08 | 092 | 009 | 105 |12.33
(3963BoE0b J3085%9)
39030b0g> Bymbo 1600 | 0.67 | 0.79 | 0.09 | 9.06 | 10.77
(3963Bo@0b J3085%9)
396sdbo@m dg@mbo
(1900000l d308559) 1400 | 056 | 0.65 | 0.098 | 7.75 | 9.14
39030b0G> Byombo 1200 | 044 | 052 | 011 | 636 | 757
(39603BoE0b J3085%9)
3900bog> Bydmbo 1000 | 033 | 041 | 014 | 503 6.13
(39693Bo@0b J3085%9)
39603bo@s dgBHmbo
(160000l d308:59) 800 | 024 | 031 0.19 3.83 | 4.77
390380y dgombo 600 | 02 | 026 | 026 | 303|378
(39693Bo@0b J3085%9)
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39658B0@s dgBH™Mbo

(3065000l d30dsby) 500 | 0.17 | 0.23 0.3 255 | 3.25
396oEM3@slid) 09GH™bo 200 |0.052 | 0.06 0.008
3960GHM3LE 393G ™bo 100 | 0.041 | 0.05 0.008
39HE0dmdyHMmBo 1200 | 0.44 | 05 0.15 6.96 | 8.01
39HE0dmdyHMmBo 1000 | 0.33 | 0.38 0.19 55 | 6.38
39HEodmdyEmBo 800 | 0.27 | 0.33 0.26 445 | 5.32
3960@0EHMdYBH™bo 600 | 0.19 | 0.23 0.3 3.24 | 3.84
$os-393%0ob dyBmbo 1800 | 0.63 | 0.76 0.075 |9.320 {10.830
$os5-393%0ob dyBMbo 1600 | 0.52 | 0.63 0.09 7.98 | 9.29
Bocos-399Bob Bdmbo 1400 1 044 | 957 | 0098 | 687 | 7.9
BBos-399%B0b Bdmbo 1200 1037 | 944 | 011 | 583 | 673
Bocs-398%0b d9debo 1000 1031 | 937 | 011 | 487 | 5.63
30 o Jogdgmbo 3399 1000 | 038 | 0.43 | 0.11 | 571 | 6.49
3933069

B0 @2 JogdgOmbo 3339G0L 800 | 033 | 037 | 0.14 | 492 | 563
3933069

8> 2 JogdgOmbo 398G 600 | 022 | 026 | 017 | 336 | 391
3933069

830 @2 Fogdgmbo 65000 400 | 014 | 015 | 023 | 219 | 2.42
39330609

39659030l 8o0sbo sgmEols

0gmds 43085 (3999630 1800 | 0.7 | 0.81 0.11 9.2 |10.12
QOO0

396590300 8o0sbo sgmeols

fgmds 43085 39996¢0L 1700 | 0.64 | 0.76 0.12 8.64 | 9.7
QIOIOOM

39659030l do0sbo sgmeols

Fymds 93085 39996 0L 1600 | 0.58 | 0.7 0.15 8.08 | 9.23
QY0000

LoE035@MOH0 doosbo

32m6M0oL Hymds J300s 39996E0L 1800 | 0.76 | 0.87 0.11 9.77 | 10.9

QY0000
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396590300 LoESM0gEgd0sbo

537960 Fymds 93085 (39096¢0L 1600 | 0.58 | 0.64 0.14 791 | 8.48
QY0000
396590300 LoESM0gEgd0sbo
QY0000
396590300 LoEYM09gEgd0sbo
32960 Hymds §300s 39996 0L 1200 | 0.47 | 0.52 0.17 6.16 | 6.62
QY0000
LOE035GHIMO LOEIMOYYJdO-
360 5219M0b iymds §300s 1500 | 0.7 | 0.81 0.13 859 | 9.63
3999530L EM®sdom
LOEP035@1IMH0 LOEIMOYJ)dO-
960 529M0b fiymds J300s 1400 | 0.64 | 0.76 0.14 793 | 9.01
39995@0b m®sdom
bol Fologrgdo
330330 s Bsdz0 gobogo

500 | 0.14 | 0.18 0.06 3.87 | 4.54
033000
30330 @ 62030 500 | 029 | 035 | 032 | 556 | 633
3303000330000
dmbs 4Mmdogzo dmF3Mm0 700 | 0.18 | 0.23 0.05 5 5.86
dmbs gobogo dmF3mmo 700 035 | 0.41 0.3 69 | 7.83
1396965 9990900 600 | 0.15 | 0.18 0.02 422 | 473
9053063909090 dvgyom 1000 | 0.21 | 0.23 0.06 6.2 | 6.75
9530639009090 3YYs™m 650 0.15 | 0.18 0.083 426 | 4.89
1d39396¢,300
Fodm39996¢0 186 1500 | 0.7 | 07 15
3mb5306 39009090 367dM030
939000l dslisgrgdo
203600 2800 | 3.49 | 3.49 0.008 | 25.04 | 25.04
BB 2800 | 3.49 | 3.49 0.008 | 25.04 | 25.04
B5GIHOM 2800 | 2.91 | 291 | 0.008 |22.86|22.86
306d3s 2000 | 1.16 | 1.28 0.06 12.77 | 13.7
300935 1800 | 0.93 | 1.05 0.075 10.85 | 11.77
306d3s 1600 | 0.73 | 0.81 0.09 9.06 | 9.75
3004935 1400 | 0.56 | 0.58 0.11 742 | 7.72
AGBO 2000 | 093 | 1.05 0.075 11.68 | 12.92
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)50 1800 | 07 | 0.81 | 0083 | 961 |10.76
)30 1600 | 052 | 0.64 | 009 | 7.81 | 9.02
71530 1400 | 043 | 052 | 0098 | 6.64 | 7.6
)50 1200 | 035 | 041 | 011 | 555 | 6.25
)30 1000 | 024 | 029 | 0.11 42 | 48
0535000367990 Goergdols

dslssgmgdo

dobgMseMo dsddol s J30L

d¢F3mb Bowgdo 180 | 0.045 | 0.048 0.3 0.74 | 0.81
d0bgMsMo d5dd0l s J30L 40

0 33mb Bowrgdo 0.043 | 0.046| 0.31 0.68 | 0.75
gggjf@?g’agi%ob © 93°0 [ g5125 | 0.042 | 0045| 032 | 053 | 059
21%1?@?2’;;{?%“ ©> g3ob 406 |0.041|0044| 035 | 037 | 041
2163%?;’%23’;;2&’“ © 9300 | 9550 | 0042 | 0.045| 037 | 031 | 0.35
39B53cobEHOBMO 10.12 |0.044 | 0.05 | 005 | 023 | 0.28
39B530ObEHOGM@O 12.14 [ 0.043 | 0.049| 005 | 025 | 03
39B530ObEHOGM@O 14.15 |0.042 | 0.048| 005 | 026 | 03
39B53colbEHOGM@O 1517 |0.041 | 0.047| 005 | 027 | 0.32
39B530ObEHOGM@O 1720 | 0.04 | 0.046| 0.05 | 029 | 034
39B530ObEHOGM@O 2025 | 0.038 | 0.044| 005 | 031 | 0.38
30653m@ObEHOHM@O 2530 | 0.038 | 0.044| 0.05 | 034 | 0.1
39B530ObEHOGM@O 3035 | 0.04 | 0.046| 005 | 0.38 | 0.45
396530am0lihotemo 3538 | 0.04 | 0.046| 005 | 0.38 | 0.45
3gbasmerolihothago 1520 [0.035| 004 | 005 | 027 | 0.32
30553030b ©obs3sEH0m

3gba3meobhotego 20.25 | 0.034|0039| 005 | 03 | 035
30553030b ©sb53sEH0m

ggﬁ%ﬁ%ﬁig%?go 2533 | 0.03 | 0.031| 0005 | 03 | 031
gg‘giﬁ%ﬁ%g%?ﬂg’o 35.45 | 0.031 [ 0.032| 0005 | 0.35 | 0.36
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©3bstmo 3

0BMgHINE0 BBOL ELOOL 3MMNbOL F5BLsBMIMS gmBg@Mommo bgdboom
1. 2-060560  9900m3x8sMRs30  3MBLEGHMMIE00LsmM30L  LomMdmL 653500l
06@&96L03Md7doL 25bLEBWIMS (36MdOEO bgMbom (HMAMOE dMEHYgLbgs3o-
900560 d09900L5m30L) BORGEEHOL 39590, Rexp - ob 5 Raos - ol 339009080:

t, —t t, —t

— 5 . __9 ». SR

qAG - RAG ’ qﬂnﬁ Rahdls ' qdodb R ’

dob

BooG3 ts QS ty 960, FgLodsdobo, LBomogLml dogs LogMEoL LoFoMm s
BodNMOL oMY LobRIMOTM 39d39M5GLIMJOO (BMPds: T; ; = ﬁ; )

2. 8653396@¢0L dmsdo (fadGowo B)  Ggd3gmo@n®ol asblobwg®s oliggg,
OMaMO3 3MEY9HI3000560 3bLEHOWJ300LsM30L, bMdowo bgMboom,
BMPOO odMbObgdo: ti = ta - qi%

3. 33909%do MK o NL, B §96GH0wol  gd3gcmo@meol  Gmeo
A9939M5@MMgd0sbo  HadGHowgdol (fghGHowgdo S o  T) asblobrgms
3bmdowo bgMboo.

4. 50b0dbm (9O EH0wgdby s B fadGHowbHg 0bmmgmdmwo bsbgdols (SB
5 BT) 253960905 5 3500 sbMolb 37mbggdol sblaBmgms 3mbLEMmvydiool
3Mdo30 ©gmAol dodsGro.
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sbstmo 4

630560 G90mIBsMHEsz0 3MBLEHGMNJ300l MdMGgJbo3MGo
35965000900l 3595¢00
1. Lofigobo 8mboigdgdo (Bob. 6.6):
- 3%oo 36y - 8d0dg dyBHmbo; (5, =01) 3; 5, =5, =0153; \i=2.04 d);

- 000bY0BMEOE0M IOY-3MEobBHOMMdYEBHMbOo, du= 62=0.15; 3 62=0.1 4.

- Bgboo bsBol sbMol 3mmbg 3MBLEBHOI300L gMdogo ©gMdol dodsero -
a=30°;

- 30LBRM0F70g0 70O (3MBLEHOYJ300L 49230L BMRT96EOL) Logy®mdg

- d =£ =0,520;
tgo

- 309629000930l d0Bsbo:  090mm935Hgdo  bgdbom  49b6oLIBOZO™U
3MbLEGHOMJ300L 03MYSTEHIOMIOL dosbErmgdomo obsomdgymds oMol dwo
33990L53030L 5 I9JOIMEIL 0g0 BHMHOE0E0 bgMboo 4o5bysM089d5Lmsb.

2. 3296256089905

3MbLEGHOMJ300L MOMYSFBHIOMO0L [obsowdgamdgdo 7MoydgbEol GHgbo
Bsfoendo, dob o s gobadotrs 330009000 (2o0mULsb. 6.5, 6.6, s 6.7)

= 015 + 015 =157, Rep= 9.3 =3,0; Ry= 93 =0147
204 01 01 2,04

Rs = Ravu
13030l 9095do 2595350  (HodGH0wo B)oBmmgMdmwo bsbol sbemols
3bg (399mbobmgds 6.8):

a, = 30(1—%1—5477j =27,2° @ 65" =22 =13.6° (ppdclobrycngds 6.9)

50539 3Mbom 046905 sbGowo x3GAdIbEHL gobogo MgMdosb LomdMU
6535000l 394BH™G0. dobo Log™Mdg (o0mbobwmgds 6.11):

logr = = = 0.515 = 0.52m.
OBR ™ cos 629" T 0.9717 m
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1030l s 33908 (ABC)  GHMoogomwo bgdboom  godmmgzeomo
00053 3HOMIOL fobos0dgaMds (RodmUobmengds 6.7):

.o 0,25 N 0,25 262
204 01

09039 3399000, 899005359900 bgMbom 250MmM3W0w0 0dMYSTFHIOMBOL
D0oboodgamds (2odmbobrengds 6.10):

_ 0.25/cosa™ | 0.25/cosag™

+ =27
7 2.04 0.1

dogdo 99930 8935QMM®  GHMIQOE0VI0, ,d0EYJE0  bgMbom
39962500090 Lmob  FoLoegdols  bsbxol  dobgzom,  @bsos,  GHmEo

0005935MMd0L [fobss0dgamdols 306HMd9dd0.

G®50030Mo  bghbom  gosbgo®0dgoolsl  gMm-gMmo  Asbogrol  bobxo
©31335m,  MdMLI0BMEO3om  TMOOL)  I3EHMZMM 03039, M3 23JMbd
3900005359900 bgMboom 2556560039005l s 30568500 Tobogols byFomMm
bstrxo dBoo IOHoLsm30L. d3OEYIIM056 350056@T0 MOdMLBI0BMmMszom  dMHoL
Lodmoem Lolidg:

04401

2 2 = 0,25 0

960l 0™ BHMMIOL Fobosmdgamds: Ro= % =25

dboo Mol (3dodg dgBH™bol) LsFomm Ri = Re- R2=2,7-2,5=0,2.
boenm 0ol bsFomm bobdg 0dbgds: 6, =0,2-2,04=0,41 8.

09000535990 bg@bdo  3HgbowHgsd30m0sbo dBowo Mol Lodmsgm
Lobdg domgdero ogm 0,25 8.

0990053562530 3mbLEMWJ300L 298d0L 9O BMOydgbE b (bob. 6.6) ddodg
09GHM™bol baGrxo 0gbgds:
39962500d900L BHEMO30YIo bgdbol MmU
Vee=0,41-0,52=0,2113 3

150



09000535H90w0 bgMboo:Vs =0,25 - 0,52 =0,13 83.
390039350030 3MbLEMMI300L 1 a6Md. 393¢©HBY, GgLsdsdolow, 339dbgds:

1
Vio= 0213 - —— = 0,41 & oo
o0 0,52 K

Vs=0,13 - 1 =0,25 &
0,52

 0,41-0,25

395600563)9d0L 9909ds: % -100=39,0 %
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©3bsMmo 5

15330560 993mIBsMYE530 3MBLEHMWI300L MIMEIJ603MMO 23568500 dgd0L

1.

3535¢00mM0O
Lofigolo dmboizgdgodo (bsb. 6.7)
- dboo 96g: 3dodg dgBHmbo (0, =03 3; A4, =2,04);

- 00MbO0BMEsgom IO 3MEolEBHoMMMWd EM™bo 0,=01 0
A, =0));

- 3930530 3Boo OOl IbGOL JMmbg 3MbLEHOWJ300L  yMdoz0

©9Mdob dodscron:
a=15"; d= 01 __ 0l =0,370.
tga 0,26795

- 399692500d900L d0Bb0: F90Mm935H70E0 bgMboo 45boLsBOZO™U
3MbBLEGOMJgool  0dMASTGHIMMIOL  dosbermgdomo  §obsowdgymds
1303)M0L 8995 339000L5M308 S FGOIOIL 00 BHMOOEOWo byMboom
2596956003905 b.

2506256008905

%303)M0L s 3390030 45353500 0BMMYOHTME0 bsbol IBGOL 3mmbols

39bLsBE3MS  3MBLEHOWJ300L aMdogzo MgMdol JodsMm. sbodben  3M;bals

3L5BM3MO30 6.14, bam dBoo FOoL gMHdozo s 2sbo3o MBdMYPSTFHIMMIOL

$0bo50aga™mdgdL, dgbodsdolo, 6.15 s 6.16 odmbobgdgd0sb:

Ryeo =

Raoﬁ =

. . . *
(2:037+3.05-03)*03 0357 _ ..

2-0,37-0,3

A 2,04

=0,109
2,04

a, =1 142875 =15-2,6 =39°
0,109

2.

00053 BHOMIOL  Fobsodgamdgdol  AsbLsBM3Ms  FogmMol Mo

3390Lsm30L (33900 ABC) 3HMo030wo s 899mm35H9dmeo bgdbgdoo:
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95) Ho©0E0wo bgdbom  Res = 20—’0:1 +2- % =1147~115

0) 390005359900 bgHboo (godmbsb. 6.17)

R — R _ 115
" cosay 0.7772

=1.48

3. 39962500d900L  BHEMOOE0Io s 090mmo35HDgdmmo  bg@bgdol
MON0YOH0FYIMGOS:

390005359900 bgMbom gosbyo00890)mo MdMso39dol Hobssmdgamdols
96003690 mds 509953905 AGOOE0ME0 bgdbom 39962500390

3603369 mdsl % = :LA?% :100=22,3% - oo.

4. 2963LsBE3zOM®m  dTBoo IHoL  dsbocrol (8dodg dgE™bo)  93mbmdools
LoEOEY  (MBMBLOBMEISEOM  TMOL  ToLoerol  ghmbsoMo  bobxol ML)
090005562530 30bLAHOYJ30980L  MOMYSFEBHIOMOOL  [HoboswdgaMdgdol
96O»bs0m0 36033690 md7d0L F90mnb3z935d0 BHEMOIO(30YIE0 S §90MmmMe35HYOME0
bgMbgd0m 45563500 dgd0LsL.
3900005359900 bgMboo 300gdMwos - Re =1.48.
G®50030Mwo bghbom 2556356009005l MIMBs0DBMEIsEoMm FMggdol KOO
Lobdo:

0,=2-005=010.

950 Jglsdsdolio MOMYSEIOMOOL [foboswmds:

dBoo Mol byFomm R1=1,48-1,0=0,48 s LyFomM Loldg:
0,=R,-4,=0,48-2,04=0,98 0.
(09900053590 bgdbdo 6, =0,309).

. 0,98-03

932bm30mEmo 9n9JG0 99o0p9bL: % -100 = 69,4%.
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