Logo®m39emU ¢9gdbozm®mo »bogzgmbo@g@o

dobgo 39359dodg

Log o Bodmbiols 3bliEMJ30900L sdmAs390s Bodsmmzggermls
A9m0GHMMH00L 39M3035¢IM0 EIM0MBYdOL gomzaolifiobgdoom

0o63ma9gboos md@EHm®mol 535¢0930M0 badrolbols
3mb53M390o©

BoMIGMOM 3OHMYETs: Logboc 0bx®mlGMmvIEMGS s dofjoligzgds
bgm3bm®o bsgagdmdgdo
dogMo: 0406

Logo®mz9geml ¢9gdbolzmeo »boggdbodg@o
d00obo, 0175, byJoOmggarm

03¢0bo, 2017 Hgero



BsgoGozgwml 3gdbozmdo Mbogg®lodgdo

389690 ™ Bo3NWHIGO
B396 9399m0o bgerolidmad[jgmbo 35oLEHWOGOM, T gog93sbom dobgown
3939943530l doge  Fglicrmengden  BoobyMESEom BsdMmAL  alabgwgdom:
LogBom Bsdmbol 3mBLEMMJ30900L ©s3T390s BodsMm3gml GHgMOEHMEMOOL
390G035¢9M0 ©M50Mbydols 25035¢0olobgdoom QS 353930,
60300965305l LydoOM3germl  E9gdbozmMo MbogzgMlodgdol Lsddgbgderm
2937 GHYHOL  LosobgOGogom  LsdFmdo  dob  asbbogrgsll  MmJG™MOL

539009909960 bsGOLBOL TIMbO3M3JOWS

5M00o: 3 03crobo 2017 oo
b9wddp3s6gmo:  3OMBgLMOO 39369 boo®msdzowo
693969963 0: 3OHMRGLMOO 055D bIgerody
69396%9630: 3OMABILMEOO DYEd gdsbody



Logo®m39emU ¢9gdbozm®mo »bogzgmbo@g@o

dobgo 39359dodg

BogBom bsdmbols 3mbLEHMWYIE0gd0L T390 LogommzgErmls
AGIOHOGHMMO0L 3gMHEH03MOO IMI0MbYdOL gsmzsgrolifjobgdoom

L5JoOM39e ML 3gd603MM0 boggMLOEHYEHOL Loddgbgderm g3s39EHgEHO
006096005 MJGHMOOL 53500930M0 ba®olbols dmlsdmgzqdws

03.07.2017 §gemo

»00000300015MHo  3060Mm3690900L 96 0BLEGHOGMGHIOOL  doge
B99mImY356000 LIBYGdIOL LomJ@MM®m  BsdMmAol gogbmdols dobboom
dmmbmgzbol 993mbgzg3580 dobo 96530mIGMH 0o B0BbIdom 3Mm306MHgdoLs
393039 gdol  MAgds  doboFgdmo  5d3lb  LodoMmzgwml  Eg9dbozmeo
MB039MLOGHIBHL”. ,93GMOO 065MBMBIOL IBIMPID LogsdmI3gdErM MTBGdIOL
@5 5OE3 dmosbo bsdOMIol s M3 dobo  3ow3gMwo  3md3mbgbEgdol

390050930035 96 Bbgs o089 IgomOm M93MHMOYJ30d T390 S3BHMEMOL
P9Oowmdomo  67dsem30lL  o6gdg. 93GHMM0  0(jdmbgds, GMI b65dOMIo

3990g9gbgdmo  1o93GHMOM  MRWGOJIOM I3 dsbogdHg FoGdIMWOS
d9L50530b0  BgdOMZs (R9MS 03 3009 DmIol 30EHIEJOOLS, OHMICGdO;
dmombmggb dbmwm B3gEoR0wWE JodsOHMIdL WO GHIMIGHWMOL 303H0MYd5d0,
OMamO3 gl F0gdmwos bodgxEboghm 65dOMIgdOL TglM¥Iegdolisl) s Yz9ws
350996%9 30090 35LvboldYYO MBS

53G™6OOL bgerdm{oMs




9bowdy

Logo®mzgeml dg@o© bgubogMguo ggmaMos30eo 8 ds®mgmds 5J3L,
o3 o300l IbM0g  TgLlodwgdermdsls 5dgg3l Aol LHEIRs  29b6530msGmML
93mbmdozs s  930OM©  BsghHmmlb  LogMHmsdmMolm  3mEo@03 M-
930bmdozme  3MMm3gbgddo ol ™Meg30L0  AJM3MEOE0IMEMO  BEYIIMIMIOM
§963mo96L bol ©ologgmbs s 396EHMIMMO sHool J39ybgdl TmGoU.
Sbgmo  8EYIIMYMdS O  35LbolidygdMdsl  sb0FIOL  Tol 03U
3600369wm3s60  sgomo  Abmxzywom  3030w0bsgool  3OmiEgldo. 0
035 LOBOOBOM A5I0YS 300093 320339990 3MDOEGH0MO bsdOXJOO. STOb
@AM bz oL MM  ABbMOE09Es  “93MM3s-359335L00-5B0O0L
99560l 3OrMYEMSTS”.

©sLObemo  JoBbol  JoLoswfigzeo Moalo d60336gcmds  9b0oFgds
9309460l 0bBOILEHOWIEHMOOL  49B30m0MgdL.  Loog  39sdhY39d  OMEL
059590 Logbom  0bxOLEGHOMIBHMGS, Tommdgdal, O™  LodsGromngzgwrm
30530560 43999655, 093605 F0MOAMIIWO  5AO0WGd0,  OHMIGELOMS
dmdbobmEqds  89odegds dbmwm©  BssgzBHmImdomm  FHMIBLIMOEGHOL
99939Md00.

653O@A0L SgBmoEmds:

B30b0 9399460l Losog@mamdogrm  gHgdol  Jugadg  ©9330603909dTs
3303965, MM 3530GOwmHo  BHodol  Lsdmbol ddmbg gbgdols  IGegz5¢0
9dmbs33900, LEOWWSE  53059mR0wgdgb  dmddgo  LodIYbgdEM-E39gdbolzmE
dmmbm3zbgdl o  LodLObMOL 3oL, 5dobsb Mbs 500bodbml, GMI 3
Log36MO0L s LoRwAdzol §gbgdols 3b0d3zbgwm3zsbo bsffowo MHMBY sy
399m©obL  APYmdM0EB. Fog@Hos, MmI ghmo s 03039 Lobdol dJmby
3MbLEAHOWMJgo0Mwo  g9bgdom  ©RJOM  Logbom  Bsdmbgdl  bbgoslbgs
30353 1MH0 300Mm0gd0L MM dgderos sB39bmL Lbgoalbgs LodlbobwMol
390%. 5©0b0dbmo 3:mbLEHMJ30900L Fdomdol bobysddrgmdsBy s3Mgm3Y
36003690356 Bga03gbsly sb9bl 508 Yd5MgMdOL EH030.

Logo®mggemdo egLsg Lobgeddmzsbgwmo d00gdIEos  YMBoEo
LLE3Z-U O™ ©s3MFs39dwo  3H9db03MM0 ©M3IMAbEsEos, (BCH 46-83
365bolEBO LogBom Lsdmbol 3GMMmgdEoMmgdol 0bbEHMmwMJsos s CHuII 2.05.02-85
1553GHMIMdOW™M  2HgdoL  3MIMYJBH0Mgds) 59 ©M3dgbEo3E0gddo dmEgdmero
3000353 M0 IM50Mmbgdol bmIgb3lo@mol buomo Lsbgmdols dobggzom
Logomzgeml dmgwo  GHgMoEGHMO0s 903Mmm3bg0mos dbmeme  99-4-9
BMbsl, M3 1530l ABOOZ 56 T9glods99ds MIGoIE 256M9MGISL.

Do00magboo  LoobyOGHsgom  bsddmdo  9dw3bgds  sOLgdMEo
B®dsEomw-3H9d60319MH0  ©M39996@FS300L  3M0GH03M  oslobx 3ol
LogBom bsdmbgdol 3mbLEHMW30mwo 896900l 9JudwsGsE00L 30MHMdIdOL
565¢0Bol  Logdzgebg  Logodmzgerml  GHgMoGHMmOmool 3900350
Bmbsgrmdols dobgz0m ogmazol bogzombgdl.

30603909l gmgzobs  65dGmdo  d0Bbs  olobogl  Logo®mgguomls

AIO0GHMOO0L oYMl 39MGH039H  Bmbgds© @S MOOMYMWOo



Bmbolomz0L Lomobsm MbMOYol 060 3FgdsL, Loog SbEbvyo 0d69gds 535 0¥y
03  GIO0GHMMO0LsmM30L  TobollosmMgdgro  3bgdMo30  RBoJGH™MMYdO.
ym39ozg gb  Ls8MoEgdsl  dma3390L 350 domm  Lygbom  Lsdmbol
3MbLEGHOWMJ30900L  sboewo  3Ho3gdo,  OMIWgdog  MmORBMWwI© 046905
oL YIMWO  LOJoOMNZIWML  BHIOHOGHMOO0L 39MGH035IOHO  Bmbsermdol
©M50Mbgdol  Jobgz0m, Losog FoglodoscrMs 0d6gds  2odmyqbgdvyero
50 MOM030  LEBom  1sTFGbgdEM  TsLogdo, s3MIM3g  IMIHIgEMdOL
Bo®Bgbg00. Fomoo badolbols 3ol Joboggdol box By (GMmIcomsg Lsgdsme
90005 LbyJoOM3gwm) Forfigmwo 0dbgds MmMsbmwo s Jobgemser®o
3993360909000 5399539990 1396900L Loligggdol 9gdE0Mgds 6 Dmaogmmo
139600 BogMME S3MMYOS, M5 B gdSL Imy3(39dL dogswfomo 89933090
doboEgdol (d0EMdo, 93wwlos, FBEH03S, 39996GH0 s 9.3.) 360369 Mg6
9306m3osb.

9530939 ©9RJboo 0dbs s 3¢0ToEMOH0 DBmbdoLsmzol JgoMbs
00@wAol 85635 LosbasModm  3Hgd3gcmeBMgdol  gom3zseolfjobgdom,
53853005 LoaHsM LHAMLOL 3MBLEHYJ30930 M30MHBHIVI® S YHOWMOMOZO
J3ol dsbogrgdol 99mygbgdol Loxgwydzgw By s dgagbowo 0dbs LogBom
LodMbgdol  BHodoMo  3mbLEHMWYJ30900L SEEBdMTOL LSNP3
Loomsbom  dmboggdoms  ds%bo, MO0OMIME 305G MH Dmbodo
930099600900 3mbLEGHMMI30900L sbobgom.

9306030996 9839dBL 396530M:0MmdJOL:

" 0030l ©odBMYs30  3H9dbmmy0gdol  ©sddsggdel o
5QR0WMOM030  Logbom  Losddgbgderm  dsboergdol  (Jgol  dobogwgdob,
3M9039wmdol  6sMBgbgdol,  BoEHWoboBoMmgdMEo  Jobgdol s Lbgs)
9oJL0ToE MBS A5dMYgbgds.

= Logbom Lsdmbolb Logmdzerol 39bgddo dswowro bsMolbols Jaols
doboEgdolL 25dmyqbgdol box by, Loggmdzwrol g9gbgdol Loldggdol oHBMHS s
39L50530L5 MOA6O F99336090J00M ©3F53939o 396900L Loldggdoob,
399306905 Bsdmbol IB0EbIOM0BMdOL FgbscBmBgdol 30MMd9dT0, Moms;
30090 046905 I30605000M9dMwo s B3gbo J399bobmzol wyR0EOEGWOO
65690 9993369 gdol 3608369 m3bs 9993060905 S 300gdo 0db9gds
LomBoM 93mbmdon®o gi39d@o.

= Logbom Lodmbgdols M95OHO LsdLobMols QO
90mbE5dMmOHOLO 3500900l oAIbs Mo Bodmoegdsl dmA3390L WIZ3BMAM™
©IBOEOGOO0 89933090 Loy s dozsmhomm  93mbmdone 95393,
OMamO3 LsIMbol IMHgmdol Lsfyol 9@s3%DY, U939 ol bogdL3EISGSEOM
396omdo.

2320790 95839dAL 496530HMdOL 900 BoEHMMYdO:

. 65300330:™Mm©JBHJd0 93MWMPOMEMsE bo3dom 53695 s dolo
dmbds6gdol 99030690, IO 03MmJdgEIOL 93MWMYOEHO 3060HMdJOOL
3OX9BLOMGOSDBY, bmwm 0bgH B Fobowgdol Im3mzggds Mo30L FbMH0g Bosbl
599690l obBoxzBL s (330l 3bm3zgegdol  dogMogool 3MHmiEgLbl s
oLEGMMH0MEo© R3MYS009gdYe LoEbM3zMgdGE SGGoEU.



. 2oO©s  53ols,  bgds fo@mBmgdol  3OHmEgLgdolsmzol
3o63mm3bowo 65300M036MHM 9 gd0l Qo 969 ™ O9LOLYdOL
36003690wm3560  ©@obsbmyo, Lomsbsm 999300 gds  499mbsdmend30l
M9bMds 3596 0.

. Loggmdzeol 39690do LsdMgfizgem bsMBgbgdols sdmygbgdoom,
350530UREGO® BBJISL 3MBBHOMEME ILIHYMdGOMEo FMYH3gMdOL
BB 9b9g00LoYD, MHMIgELsE 3930UMYd™ TgBEo® 350369 M356 MM Logbom
LodMbOL LGIZEol FPMIPMOOL Sl5TIWEGIS.

. dgmMgl dbMog 300 FHBMPsz0  godmboggbgdger  0bgdEHmwo
AsLOEOL MOMEYHMOIL, HMIWol FM3M3905-053v)F53905 39M3ZJ 253 gbsL
5b9bL 93MEMa0ME 30MHMdGODY.

©olgMES30oL dobsbo:

. Lodo®mgganml Mglddeozol GgMo@m®ool oymas bomobswm
390GH035MOH0  3¢00T5GHMOH0  IMS0Mbgdol bmbgds s  dsmo
053089096 90900L dgliHogwms.

. 396030356 BMbgddo 2530 EILIOME0 49MMR0IMH0 Jobgdol
QIXYIBIOO-

. 3963035 )MH0 Dmbgdol gom3z5colfjobgdom do@wadol ds639d0l
d96mBg3s.

. LogoMM39ML  BHIOOGHMMO0L  39MGH0IIWNMHO  IMIO0MBIOOL
390035¢0Lfobgdom  mommgme  bBmbsdo  Lsabom  LsdMBGdoL  Fdomdol
GJoMOHO  306MMmBGO0L YIS @O JdmM35¢obfiobgds  3MMgdE0Mmgdol
36Hm39Ldo.

. 0JMOHOMWO S WIOMOSGHMO0ME0 330093900l Bogwmdz9w By
MmO20bmwo s dobgMowrm@mo 8993309 gdom  ©3MTs390vIeo  Lsdmbol

3MbLEOMJz0Mwo 33969%0L 130D03M-3945603M0 35b39690¢gd0l

309b5e0BHgds.
. Logbom Bsdmbgdol 3mbLEGHMMI30900L 3353905 MOMMYMWO
396030350 Bmbolismngols 06003005 MMo, (OIOT/§TLIRTE!

oYY Yo 946905 dBoEwAol Tgbodsdolo Fo63s s Foldo dsdmygbgdero
096905 53 Bmbgddo 9930(39egdo Bsddgbgderm dsbors vy IM9H39gEMdOL
Bo®Bgbgdo.

. Logbom  LsTMBYdOL  3MBLEH®Y30900L  BooMLOLYMdJBOLIMZOL
G030996O0 5¢dMmIol Jglod)ds390ws dmbozgdms d5Bol 89dadbs bodo@mggarmls
39603035 )MH0 3¢0035G )OO M0MBIBOL FomM39eoLobgdoo.

LsdgzbogMem bosberg:

. LogoMM39ml  BHIM0EGHMOm00L  39MGH035MH0  IMS0MBYBY,
Dmbgdol LsbL3zMIOOL IYIDs.

. Lbbgoolibgo do6 30Ul d0@w890%by ©53HoYdYo
LRI GHOGEHMBOL EM939MdOL JmEwols (E) s 3999335%g Fobswmdol
B03M0L (R) LBoxgs®ol Bgad30mol &Hgddgems@)msbg GMmamME ©oIdom obyg

MSOHYMBOM OIM3I0IOIMNIOOL 250M33¢0935 BO3IWg @S EdMOIGHMOON
3060 090d0.

Vi



" 15JoOmMZ39gML BHIOHOEGHMMO0L 390 E035WOH0 Dmbrdol dobgwgzgom
Lo569M0TM (39339M5BH MO0l 255685008905, LyJoMmNz9wmPo godmygbgdero
MO206mwo 999336099008 OXYMBIdS  HJI3IOOGHMOMEO  ©90d9d0L
39035¢0olfobgdom o Fomo  2odmygbgdol  LEBIOML  ABLIDLIOS
3963035 )MH0 Dmbgdols dobgzom.

" Dmbgdbg dobggdYo Logbom Lsdmbigdol GHo3dgdol sdmdsggds
doLooggdYo  doGHMAoL  FoM3gdoLs @O SYOMOM0Z30  Boddgbgderm
doboEgdoLy S 3MYH39MmdOL b5MPYHJdOL godmygbgdoom.

" 3903035000 Bmbgdol dobgozom LsgHom Bsdmbgdol GHodowemo
3MbLEGHMMJ30900L 98 ds3905-090mddo  LadMMmgd@BMm  SEdMIoLsm30L
B®3530mEo d5Dob gmGmIoM9gdol Jobboo.

6536@IoL 36593037900 OMHYOYEgdS:

. 390GH035MMH0  IMS0Mmbgdol  dobgzgom  bBmbydolomgzol
99mBgmeo LogHom Bsdmbol 3Ho3gdol asdmygbgds dmy3:39db 3603369 m356
030b6m3037960 9x839dBAL  ©O  IEIO0m 393 gbsl  0dmbogdL  2o6gdmls
930 MY0MOH0 306-MBGOOL oxSBLIBYODY.

. LoOLYOESE0M 653GMIoL ©s1336900L Loxywdzgubg BmbydOL
dobgzom 99mbgmo  LogBoml Lsdmbgdol GHodgdol dmfgmds s dsmo
9Ju3sGHSEo0L  30MMOYdDY 9330603985  LoTmogdsls dma339dL
©535PMLGHM©  JMgwo Moo  356M9BHHgd0  ghmzbywo  BeMdsEormwo
©™ 39999530l 3mbosdHowgdws.

. Loobg®@sgom  bsddmdo  §oMdmoaqbl  Logbom  oGydo
960360 6mOH3sEH0mwo ©m39d96@0l olsddsggdws® Lomoboswm dsbob
9mdbogdol s Lobgarddmzsbgwm@ dobswgdo  3565d9GHM9dolL  ga3sligdol
30639 93s3U.

vii



Summary

Comfortable geographic location of Georgia enables the country to boost its
economy; positively utilizing its role as the bridge between the west and the central
Asia, Georgia's proximity to the bulk of Europe combined with various cultural and
political factors, has led increasingly to the inclusion of Georgia in international
political and economic processes. The mentioned geographic location holds Georgia
responsible for its role in world civilization process. It must be noted that some steps
were made in this direction, the first and foremost was the implementation of the
Europe-Caucasus-Asia corridor program. The state infrastructure development bears
the crucial importance to achieve the desirable goal; it would be fair to say that
especially the road infrastructure should be emphasized all the more that Georgia is a
mountainous country, with hard-to-access remote locations that is possible to reach
just by using the motorized transport means.

Topicality of work:

Scrutinizing the motor road network in Georgia makes it clear that many
sections of road with capital type pavement are in compliance with the current
construction, technical and service life requirements. Though, it should be noted that
the major portion of pavements and base layers become outdated before the set
service life termination. The road pavements with same construction layer thickness
demonstrate various performances depending on the climatic conditions they are
located, as well as the locale type.

The guiding technical documentations in Georgia are even nowadays the same
as it were in the former Soviet Union (BCH 46-83 design instructions for non-rigid road
pavement and CN&R 2.05.02-85 - Designing of motor roads). The nomenclature
described in these documents are classified in 5 types, ascribing to Georgia the 4t
climatic zone that is not depicts the actual situation.

Presented dissertation includes the critical reviewing of existing normative-
and-technical documentation and topics of separating the territory of Georgia
according to vertical zoning principles. First of all, the work sets a purpose to divide
the territory into vertical zones with ascribing to each zone its rate that would include
nature conditions, which are characteristic for the given territory. The mentioned will
make it possible to elaborate the new types of road pavement structures that will
make the integral part of the vertical zoning of Georgian territory, with maximum
utilization of the local road construction material and industrial residues. The high
quality rock material (that Georgia abounds) will enable enriching the road pavement
layers with organic and mineral contents and thus diminishing the layer thickness,
alongside with total removing of some layers. The latter will result in considerable
economy of binding material (bitumen, emulsion, mastic, cement, etc).

Thus, the bitumen brand was defined and selected for climatic zones by
accounting for calculation temperatures; and the road pavement structuring layers
were shaped based on utilizing the local rock material. The appropriate data base was
created for compiling the album of road pavement typical structures with inclusion of
recommended pavement constructions for each climatic zones.
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Cost-effectiveness is determined by the following:
= Elaboration of the bitumen-economy technologies bears the crucial

importance, as well as maximal adoption of the local road construction material (rock,
industrial residue, bitumen-content deposits, etc).

. Based on adoption of high quality rock material in constructing of base
courses of road pavement, increase the base course layer thickness and decrease the
thickness of layers applied by organic binders with retaining the road pavement
bearing capacity that would result in considerable economy of costly and rare organic
binders with achieving consequent economic effectiveness.

= Road pavement service and maintenance periods will be prolonged
alongside with the inter-repair time resulting in material economy both in pavement
construction and operational periods.

Ecological effects is determined by the following
. Oil products are not environmentally-friendly and reduction of

utilization will positively influence the ambiance, on the other hand, inert material
mining negatively impacts the landscape, altering the animal migration process and
historic habitat.

. Besides, the economy of oil products and power resources are
imminent with reduction of air pollultion index.
. Utilization of industrial residues in road base layers, free the

environment from uncontrolled stockpiled industrial residue, and at the same time,
increase the road base stability.
. On the other hand, by doing this we make economy of inert material
whose mining affects the ecology.
Purpose of dissertation:

= Division of territory of Georgia into relevant climatic zones with
studying of zone properties and peculiarities;

= Classifying the rock deposits that structure the vertical zones;

. Selecting bitumen brands with consideration of vertical zones;

. Establishing actual conditions for road pavement performance with

taking account for vertical zoning of Georgian territory and considering the data
during the construction of road pavement;

= Analyzing of physical-mechanical properties of road pavement
structuring layers applied by mineral binders and based on theoretical and laboratory
research;

= Working out of road pavement structures individually for each vertical
zone with relevant bitumen brand and conditional that the local construction material
and industrial residues will be utilized;

. Creating the data base for album of road pavement construction layers
with taking into consideration vertical zoning of Georgia.

Scientific innovation:
= Vertical zoning of Georgia’s territory, with establishing of zone

boundaries;



. Determining dependency of resilience modulus and compression
strength limit of asphalt concrete, manufactured by using various brand of bitumen,
on above and below zero temperatures of pavement surface, in field and laboratory
conditions;

. Calculation of specified temperatures in accordance with vertical zones
of Georgian territory, sorting out of organic binders according to temperature modes
and determining their sphere of use to vertical zones;

= Elaboration of road dress types ascribed to zones and relevant bitumen
brands with utilization of local construction material and industrial residue
. Elaboration of typical structures of road pavements according to

vertical zoning — in order to shape the normative base for design album.

Values of work in practice:
. Adoption of road pavement types selected in accordance with the

vertical zoning principle will result in considerable economy and positively affect the
environment and ecology.

. Based on conclusions made in dissertation, construction of road
pavement courses selected according zones and observation of their performance will
enable to specify the number of parameters for preparing the national normative
document.

. Scientific work represents the first stage of assessment of parameters
that are required for preparation of relevant base for elaborating of normative
national document in the road field and necessary accepting as guidance.
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tisgoos=4*1(3,14-1) *-0,74/3*3,14=-0,67
tusgoosgp=47%1(3,14+1) *26,37/3%3,14=46.36
tisgus0=0,5(46,36+(-0,67)) =22.8
Ausg=0,5(46,36-(-0,67)) =23,5

2.63 B%bmbs
tyao5=-1-2,1#1,48=-4,11
tyoos=23+1,6*1,48=25 .37
tusgoos=4*1(3,14-1) *-4,11/3*3,14=-3,73
tosgoosgs=4*1(3,14+1) #25,37/3%3,14=44.6

tusgus0.=0,5(44,6+(-3,73)) =20,4
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Ausy=0,5(44,6-(-3,73)) =24.2

264 C%mbos
t3005.=-6-2,7%*1,48=-10.0
tsoos=25+1,6%1,48=27,37
tusgaos=4%1(3,14-1) *-10,0/3#3,14=-9,09
tusg oo =4*1(3,14+1) #27,37/3#3,14=48,12
tisgus.=0,5(48,12+(-9,09)) =195
Ausy=0,5(48,12-(-9,09)) =28,6

2.65 D bobs
t3005.=-9-3,7*1,48=-14.48
tyoos=22+1,6%1,48=24,37
tusgaos=4*1(3,14-1) *-14,48/3+3,14=-13,16
tusg o =4%1(3,14+1) *24,37/3*3,14=42,84
tisguo=0,5(42,84+(-13,16)) =14,8
Ausy=0,5(42,84-(-13,16)) =28,0

2.6.6 E1%cmbos
t3005.=-12-4,4*1,48=-20,1
tsoogs=19+1,6*1,48=21,37
tisgaos=4%1(3,14-1) *-20,1/3*3,14=-18.26
tusgaasg=4*1(3,14+1) *21,37/3#3,14=37,57
tisgus.=0,5(37,57+(-18,26)) =9,6
Ausy=0,5(37,57-(-18,26)) =27.9

2.6.7 E2%cmbos
ts005=-16-6,2*1,48=-25,18
tsoos=18+1,6*1,48=20,37

tusgaos.=4%1(3,14-1) *-25,18/3%3,14=-22,88
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oo =4%1(3,14+1) *20,37/3*3,14=35.81
tsg50=0,5(35,81+(-22,88)) =6.5
Auy=0,5(35,81-(-22,88)) =29,4

2.6.8 T bmbs
t3005.=-22-6,4%1,48=-31,47
Gasp=17+1,6%1,48=19,37
tiogos=4%1(3,14-1) *-31,47/3*3,14=-28.6
oo =4%1(3,14+1) *19,37/3#3,14=34,05
tusg50.=0,5(34,05+(-28,6)) =2.7
Auy=0,5(34,05-(-28.6)) 31,3

50 56396080l bog3mdzge by 993509069 (GbMHowo 13)

S1BsEEdgEBHMbOL LogsMOL LosbysMmodm Lsdwgserm fierowm®o 3gddgModmes
39030350090 EM00bBYdOL gomzswolifobgdom

gb®ogmo 13

0,33 25,37 0,3 44,6 22,1 22,5
0,74 26,37 -0,67 46,36 23,5 22,8
-4,77 25,37 -3,73 44,6 24,2 20,4
-10,0 27,37 -9,09 48,12 28,6 19,5
-14,48 24,37 -13,16 42,84 28,0 14,8
-20,1 21,37 -18,26 37,57 27,9 9,6
-25,18 20,37 -22,88 35,81 29,4 6,5
-31,47 19,37 -28,6 34,05 31,3 2,7
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