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Abstract

The final qualifying work contain$® pages4 figures,21 tables 43 sources,
3 applications.

Key words: BASE, CRANBEAM, WORKPLACE, TECHNICAL
REGULATION, WELDING METHOD, SEAM, WELDED PRODUCT, WELDING
TIME, TECHNICAL DOCUMENTATION.

The object of development is the assembly and welding sectiorbastne

The purpose of the work is to develop a technological process and desigt
welding area.

The aim is to develop the process and design the welding site

In the process of performing the research and development work, the tasks
determining the struate of the production process of welding, the composition o
equipment and workers, the development of the technological process, welding .
assemblywelding devices were solved.

As a result, the most efficient version of the production process wasdelect
equipment was selected: Aurora PRO ULTIMATE 500 INDUSTRIAL, correspondit
to the welding modes, and technological equipment was developed, on the basi
which the base assembly and welding area was designed.

Basic design, technological and techni@d operational characteristics:
MKYu.2U.169.00.000 SB Base. Has overall dimensions of 3218 mm. 1310 mm.
mm. Base parts are made of steel grades 14HG2SAFD, 09G2S, 30HGSA and 35L

Field of application: Mining industry.

Significance of the work: In thergress of performing the research and
development work, an assembly and welding device was developed, which mac
possible to reduce the time for manufacturing the base and increased lak

productivity.
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ftoesdL otHMIse j d fted Bts dzls Oy J§ f tod d3zd dz
4] detsmde § fted Mt smtse dzj dad v fn € daddddidsots o
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H., (i3 OCIdetsmis! d dzOdd3j dz' h OW BOMMO {

vitlsixd ftedmfsmssdj dzdw yohj efMmjet
#lsOH W sjrddyj Misets ftotsj CIsO. 1y
sBhdr odHBe BJjL dqLd&dhddr 1§ BHtctsB Wy dptsfl
CodemlstczC ydd fHtedmtf smse dzj ded v .
39



dlIsOHdY t©OBtsydas YJtelsynd?2. Il 7 ydtydoe
fMfsH jtey Ols dzj sBAatsHd B j HOdzdzr J| HdzZv dL GE
fedmf s dzj dzd¥ o yYJdzsd3. Glsd uJwlixnd
o dHJ Mg s®C cdej sBratsHd B Ctsdzd yj Misoe j 1
cOBBBYdn YdJtlsiNd?2 deoj SsBrtSHIHBS izl tso tsHML

] ftetsyd MMy cOLOBESISSd d or ygtydoe
dzj sBrSHJ B | tcOMmyj Isr HjlsOdzj 2 d 1 dzj
dL dsRSplsd d k. ¢§.). 1twd dBsHjddL Oyd
fijtoJ SR tsdzso S f L O3 dets?2 tSHdzd= EMmiste
fiesctey MMdodzr d3d, ddzd CBstej dzddB]e ¢ J toj H J dz€

1.4 ) OCdzs yj ded j

l1tod ©OLtOBBIS] ftedmyf smtss tzj dzcfpdlsd o
PHsBMlsots HsMiskzZf O ¢ d&jMmMisk Mo Owsd, tsBjf
HjlsOdzj 2. -ipeouctstapgziey f ted M stsB dzj ded i § tsL
dzi sBrtsHdBsets wOMMisswdzgdw BB YHE HJIsOdzv c

40



2 [Bl jCI d &jlssH' dMidj Hse Oded W

2.1 [4dm0Odzq Js ddinds @tz date 2 d

RL GBlstEojdvdjds j dzd j , 15 ) datRou@6dzd jW oSdimyjfeRof
dlL sfdats o dzr n Yyofmils w067 Ctopgtfod ' [ s M3 » O dac
f SHHJ to) dsoc@OH]] Is ] dz' dets @ s sd§ © ftcj HAZOL
Cted fdzy dzgdv HtedL OBB2dzsets {f telastids@aOddzindscp O ,
9 Cdzs yow Iswyjdzrj s ftotswe dzj ded G 5 to dats
Ctsdzo j 2160 fted ojHJjddd Bydmlsdz = tcOB IS

stej ! shdzOh Oj Ismw Emstcts2 Milso Od3qd v
Cstetej SIsdtesa Cd bOMM tdzo g2 j 669 O dzeg & dziigo &
ftcj HMIsOo dzj dz0 dz@ sy Rl L j6 9A D0 000 w1 .
dLHjddw:*132 08 &dd3 d3d3.

[ OO, C¢: 3432 C¢.

[ Mdzs o Odzd | ftsHe jtea O] Ismw dzj f sftej H M
Hdg&ZOBdyu MSdr dOctekzL 8¢ d oadBttOYdd.

RLHjWEIHf z2OIsdtclzjIsimw o otLHEh ds2 MO
oL BB jdz o] ddsdzls Mo Ol 82 BlsHjdz' dzr = YO

2.2 vtwjBtsoaOdzdw 11 ftejHI woadzw jd&B J €&

uBtStcC O GMdzso Odzedw o' §f sdzdzy jJ sqw 9
CRLHJdzdWw Zctsdz detsc s B&BEH d ddss ndsdedsy A ¥ d J
dLGeBIstso dzjldmfcCeOL tsls 11. 6R. PBAPtoyg B &d
destceds d ftO@oaddz o sB dzOMiIsd ftetsd3” h dzj dzd
ftesdLoBHMIsoaz Mo Otesydz' » t6OBBIS O Y OMc

41



tr -®130 3 1 s@&W HY tod d3j daj dzd W e Otets Y dz'
dLetslssodzj dzdd, dBsdlsOyj, w©jdBsdlsy d tj ¢
sf OfmMdz" = ftesdL otsHMIse jdzgdgr = tsBI j CIstso ;

1 Offlstswh 2 HsS b dsj dzs MsmsOo dzj dz2
MdMmisj BOIsdL Oydd 'O OBtk fidOQss,|
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[ OL &3d o7 M wd deddzy dff te ffig o iPlds Qeelrie Vellsffilg B@), d2c
ho @, s dzj BBdzjj 6 KRB §EHEGEHo Glsldzj H s e
f jtej Ctdrelsdz) . 1 tdnoOCd M COjlstsd BisC
sjodtsksedyj M2 HsCkEdj ZsOoydd.
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ltcdroOlsCd dzj sBrtsHd i3 o f tsdzdzv fige O tsdpt
"tse, §t &Nk Odeddguzgrzdan a0t ¢ d .

lted HEctso 52 jipp jOtc & ¢ dzjoOd Mroasstc s € dOQ Is fi)
ftcdro OISO 1 dzj ClstctsH Od3d .

15 SCsdp g de ~hotc O IEts BIO ¢ sH M
Hioddz B LY MdEdalzOC O off3J Bste) #PHEO

] BMeH 8¢ dzO dztows g dzdv . tc iy Qtetr d  H ts dzy dzf ts
Bd dzd 30 dz' dz' | dEfferedteigped "y d HJ W sted3OYdd.

Jtod HobkAoMmlsttesdadzj 2 Mo OteC jzOfgztste @ dad ji a8
sBtcOlsdes?2 Miststosdz € tstoj dat gLt o § ddelz®.r

lted o f sfoamPudlfdf ftojter odMmis™ d3 " otsd3
Brls! ftesoOtcjdzer dzj L Oadmdds Bls " Oc O hac

1t BEdyOdedd Mo Otetsydzr = tBOBlSS'Is tMpddtg)
h Zz0C 0O d Bter L@ d3j IsOdzdzO.

49 jtcCO MlsOdz' dzr = CsdemistezC yd?2 H s d
ddzd & " d B ZHMbB e OEgdded"c,0yd v (shbBizg
or f sdzdgw | d3ts?2 OB SIS .

o Otesydz' | dpOR tStlstsdL® sHdIs! fMw, CO¢
fs®kd"jddva ftod Ytdtsydlsjd! dts2 ISIABY j 6O

ltejHjd dz' §| BlsCdzsdzj dedv stz fi©w & Qg
Mo Ot Hisdzy dzr Htcjor "NOls' ols@@yjjdB2,1 €0
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s OB dzdDOteg HY dz' dzr | SIS dztsdzj dad W dzj st oW & (

Rdzsjtco@ltejHjd dz" | GIsCdzsdzj dzdwV tcOL
des 3 dzOdi sBtc OB tsSIsOdzdz" d dzi (5B tc OB tlg © Rdiz
cOL d3] tots

rs 180 1,5 d3dz 2,0 &
49 . 180 1,5 dd3 2,5 d&HB
o ¢ dz.
"260 " 500" 2,0 & 3,0 s
"500" 3150 " JTlGu’ts JTl?t]’ts
2 2

[fwyvs 12 .-794. { o 82.44.111-79
"3150 " 10000" J'I'216u,1,5 4o 4TSl J'I'216IIIS 4 LTS5
l1teddzg yodzd j . [ fdzd stcj Blzj d3lz ® Is t5 Y (
sBj My jydls: Mo OttC 52, Is ts J d fMdzj H Iz

sBtcOBSISCd tjL Oded j 5.

2. 2.3 vtwejBtsaOdzdwy € Ml Mo OtdzsGt

1 j td 2 dztg@in i s tst] L o tsipipke @RfpiOwsE £ H s
fesdL o sa@fip sigs ydr & sddisiGE)s | dzdz© 15 &R I G, lots
fd tod dzO dzOsdrpdjndgtE?j d HwddchiAstse dzd dzd W -, t
stejBlj k] ©OMysdsyjddj HjlsOdj 2.

) esfls | &) §o j bi%e Jziideze B &1 ¢ 6 C OGPy
fed My shse dj dd 2 .

5B t6 Odedpg@te EXYdE W § SH dzd Y dIsMY dedf j RIS ts
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2.2.4 vtjBoOdd"” § MoOC] Ctdzots
fsfdzj Hizs h R fdzsj o

rdzv JtejHizfted yHjddw 5B tcdLjEeoo@ddsy Gldst
fdztsw Bz sftesrnBHdsets "o O MMy HJdzj ded 2
or fsdzdzv s M MsBdEHjdd] &3 Mdzj HEE MR EMmc

Mo OteClz HtosdLotsHdIs! zO0 § tsdzd ¥ j dedz
HOdzdz Is5@B dz. d 163l tcd dztsy j deff 4 v 5588 1 ¢ s tsdzfMmls t
Mistetsd'lsji .dz! Wl OtcC ©. [ MdztSdlffe" | IStcj B Oded W e
ftoh OfiteC | 1 totso tsdzts € s®A3 HafrOffRgdE @& Oaizdzj 1

B Is! d3jdzj 4 5 BB

Il dydes e sipdas@dz" Fj toj H  dzO dzts y fij) dizf H EHF NE jO t
ftcjH" HEN 2 HBdyJjdz BT ydh jdz ls " dzOC

#40 Otcdzr | MmMtsj HJ dd) didd & dzh dizgztdsld dAdglis p dzC d B ¢
BOtcC Jteso € J fn COL Odzd § o3 hdgWttse ¢ dz
dHjdlsdWdydtetse Ols Mo Otech dC 59O , or ff sdzdzv o !
BOwE dteso € d Mo Otcdz’ ~ Mtsd v ddzj dzd 2 fn s
EMmlsOdzOo dzd o O s v stc | it as@dzd ™ dggOtc C Jtetso € d
zO ¢ dzv fsHCOdC Iz d dzd dzj Hsf EMmis d d3ts §
sBJ M j yudls: Mtsn tcOdzdzts My Is - BOwSdtetso € d o
Isjrded yj MSEsets EMstets?2 Mise O.

ltod or ftsdzdzj dzdd Mo Otedese ts Misj Hld ddg@izdd
Hisdzy dz@ B' Is! tMisOQodzj dz@ Cdzj 2 &30 o fMmjnm Me

1 tod o' ff sdzdzj dzd ofmd A Mo Otcdz" A s,
HsfEmMCOjlsiqy ECOLT 90! hdWte Cdzj 2 &30 Mo
LOC dzs Yy dzdetsdz © O3S &z, dz0 dsRfyd dflzjs ) Isdizj frpg§d t
sOC B Mz yoO,] HBdydes BrIs! EZCOL Odzi82.9 1 C
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2. 2.6 vtejBtsaOdzdwy ¢ W Bted3dzj dzdé HECL

 sCkd3j dz2sOyde MmMdzjHbEkjls W tsteddzvis: o f
HSC Izd3d dzls Odzd .

1 {av 22019 @(5H d dzO W mMd Mislg GO S dafils H B¢
(rdspseu  3-81¢h0H2d dzOW MdMmils§ 3O  Isj n dats dzts G
(rdguovr). Attt d fteOoddzO W stodidzj dz2dw H
JJduv  383lct g d&zOY MdMlsj BO Isjrdtsdzsedyd !
[BhdJ IstcjCetpf@dgdivis detsmisd o W istod3dzy ded®
dHdzd ydzr § Isj ndesdzse g Jufss dI-861¢ @M d
sjrdsdztccdyj Mis?2 HCEAG] disOydd (rwvuvr) .
SWisted3dzj degd¥ HBCEZd3j dzlstse  dzO Isj n dzts dztsdgog uid
fts5 d3j IstsH Gedgy [fpButs te 8-§11¢7 G 8 dzOW  MdMisj &3O Is,
HSsCkdj desOydd (reuvr). 1 tc0Oo ddz® Ouc@tPefyd t

2.2.6 vtejBBoaOddw ¢ (tdsttds

S 5 dzls te s dz CoOyj Mo © Mo Otedz" n mMsjHd
ftesdLoBHdIsMwW :

odLEzOd dz@ Bidz da B €Chdzlstesdzr (1 Rs)

dzj cOL tolzh @Y S HDPOITd dzdzw todz” 2 @ B)j IsdsSHIS KT
ftoj HzMdgsEE ezl oW s (1 uvr) .

tdLkzdz sOIsT C s dzls te s dzW CoOyj mseo © f ¢
CodemistczC yd?2 Hisdzy dzr tlq odj} Yy ©3s-8D (3l ) 1881388), Bk
Coslsster | ftedoe jH] W13l ftoddztsy j dzd d

Ssdzlstesdz? tOL B tese Mo Qtedetsets hoa O (
HJWJCIlstse mMdzj Hizj Is ftesdLoBHJIS! dL d3d ted
ssydesfmls! dLdjtejddy NO, 1 dsds, ddzd MY J
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g skjbteduyj MSdr ©OL&jtess hotse. 1ted
fted d3j dzv Is -10-Sze QR dzfyd35 z o j dzd yj dzd j ds.

lted odzai "dzj d3 thditsistey COyjmlsats Mo
Hitsdzy dets EZHBso dzj Is o tsitgw B0B0R[1S)j B ts9 Oded W 3

stjihddr ofji odHss JhoOBUaBFEEHIS
CtdlstezC yd2 dagj HEBEEMSOs IsMw d HEdyd
LOo OS82 d S tdistetsdzy ds.

s ts dzls te s dz hotse Mo Otedzr » Mtsj HJdzj dzd 2
d3d IstsH Od3d Mz HizJ Is ftcso SHJdIs! f smdzj dfr
5B dz0tlz ) j dzdz” A dssdgjesdl] d3 s

Il " Bstetsydes gz S tsdzlstctsdzs h eotse Mo Otedz n
Mts e dzO mn dzts ftesy S Iskz stej Blzj Ismw ftcso j tow
dzd IstsH Odzd , H s dzy dz' f sHdzj ) Ols! Zyomis¢ d,
HyWwgClr, O bOSHYJ EyOmbSd W ded g judssa
dzj d3j dzj 4 100 oBd3.

I MmjndasGErT d & Mo Otet f)k dydsQitede® iy
HjWjClkse (dzg@tlkydy B, odzzlstej deded n  d dzq
syd desydesdz yoOmlsSj dzi HBdzydzO ftcjor hOls
o Odzs ¢ 5 hizoyd® i@ ji.Is 5 d3

) mMtsj Hd dzj dzd v - BJL f sHC dzZOH ¢, H S
Mssesd , MaBOEdOw § dsh OH! offjn HJWJ
ftcjorhOls! 10 % f d&shOHd focHBd dsct ]

2.3 [JjlssH" ftesj CIsdetso Odzd W

) esjCldtoics Bded jf ©OCISdyjMSOW Hjwlsjd
wodw jlsfv fsdMS deser o tjhjdd?, BY Bk
) esyjmi §8dMS0O fojumsOodvjlk fMse 2
oLOJ BB Mz dzj dzgdzr 7 Hj2Mbsad?2, ftsyj
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f sHis@BJ o OF Is dimtf sdzr L tso Odzd § s td jJHsjtdaj’
ftesy SIsdetso Odedw, Htoddsd dzv j d3" 4 o H Y dzts d3cC
[BLEBt dzdisite®lsmhm@mils: dhmMmdzj Htse Oded v ,
sBLtste Mih jMmiselze nj2 fdgdlc]jdilsizeac’y ttf siyfs e

Hzetseats2. Mo Ot d
[ Ofifwlg’ &3 B bsHBEE ©OMMHUJlsT 8 OF sV
1 dzj d3j dzlst - settswydztss § ted MY smtse dzj dzd 2 , Is
dstcdzd tcso Odzdd tf jteOyd?2, ojdalsddzw ydw, + ¢
ltesj SIsdetsotsydzr d3 3y ssHisd3 BT dz -y @isg
sdzts o, O RBOtcs ydzsy Jted My smtse dzj dzd J .

2.4 16MsOdsoC O L OHOY(]

Ajdz s tOBTSIST wodw jlsiw tOLtcOBBISC O I
ftosj CIsJteso Odegdjy Mo Otesydesets Eyomilss O.

1 OH Oy O d3d H O dzdzts 2 9" f 2M¢C dats 2 C o Odzd W
dLEzudls! MmMmisOe d §j Jwilsdzd ROHeK dzd Vfiyls OtsiA
Mo OteCd, BftejHjdzdIls! tojyxdds" MeaOteCd d
s jteOydd, Mtsmis Qo d s sjrdesdztse dyj & d2
Csdzdyj Msots tsBBtckzHts Oddw d ydmdzj dzdetsfyls
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3 {OL©EOBKICO Is i teasiEEfipoy MS B¢ s
3.1 ¢dkOddL dMmosHdZy & HOdzdz ¢

3.1.1 [Mmdmsedy j &BOL, ted Odz

I Mdzso ODdztp 34 dz' dzs MO OdefdOWB z ¢ ydvw dL 4 dzj
oS sOdzd s A HJlsOdzj 2 dhidzd B Ik ts § dff dzdaB® te t
14m] 2@ BOM 6035 .

mdBdud mMEd2 MmMesmisOe ods? fighy o- G tizdng JORA ¢f 4
ftcdojHjd o© IsOBd&ZdqYyG~a 3.1 d 3. 2.

v OB d&zd yoi Md did yg m<d?2 MsMisOo mils © dzd 14
Mstslsdzs Mg dzd § |

H Mn Si Cu| Cr N Ni Vv P S
0,080,14| 0,112-0,17 | 1,21,6 | 0,9 |<0,05| 09 | <0,8| 02| 1 4 B 5]
0,035| 0,04

vOBdzdiipj3Otdui Mcd) hHem2 BEMDr Mis Odzd

Lo"lS!:[ 1 0 LO'IE)’:[ 10 lj55% o lJJ40:]: [ /2 d3
390 530 19 0,5

mddisdud MEd2 MMmisOs d i ~0@deddutg dfrpSjdHid ©
sO0Bd&zdy®r 3.3 d 3. 4.
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v OB Z@YIOMdBJUI MEd2 o MBsBAE] 2 &
(1 Jav-79)540

C P S Ni Cr Cu As
dzd B tsdz J
0,50-080 | 1,30-1,0 | 0,22 | 0,035| 0,040 | 0,30 | 0,30 | 0,30 | 0,08

Si Mn

OB d&Zd PJ3O0dduiNcd] DOIBHUJHISo O MlsOdzd

(o f 1 O Ge [ U, % | y % | St i
477 325 21 i 29

mddidud MEd2 MsmMisOe d & -~-Dafridmi dJ d
sOBd&dy®: 3.5 d 3.6.

OB dzd i@ &BJAUI MEd2 BEHsPosshly Gz 3 [Ms S Is da

o Mn Si Cr Ni V P S

14 BB
0,04 | 0,045

0,320,40 0,450,90 | 0,20,52| <0,05 -

vOBdzd P 3 O0Gd Ui MEd) BBEIMISe O MisOdzd

s f10 Oo 10 Ug% s tyf 13 F o

390 275 15 0,5

mdBdud MEd2 mMemlsoes d d3j S3@dad witEmfSod)jH §
sOB dzd yos 3.7 d 3. 8.
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v OB dzd yiOm Bazdrud M< g2  M3ISOps|Owdp teiplyQ dizls sd3 MG E
(L {uv -I3Y[25B 2

m Mn Si Cr Ni | Cu P S
0,2 0,8 0 14 BB
0811 03 | 0,3
8-0,34 1,1 91,2 0,025 | 0,025

v OB dzd P J 3 O8d U ME dinjls Olyibdm 2 MY o O

e f1 0 (o S 3 Us% | staof 1 FQ

490 655 16 0,5

[Mdzso dzr @3 Ctwdlsjtcdd3 fted or Bstej d&OI
lted tSftejHjdzjdzdd fsdzvIsdw Mo Otcdo O diissMls
YWdLduyd MEs2 MmMEehdesmisd ftetsyj Mifse Mo Ote$ d
Mo OWBCdss Sl dzi €M dad M Bdz' I€jdRO s B 1] Bets offtdg t
shdetso dzr s dL Ctslstster 7 wodwe Ilsfqw: fotsyy
sCdzsh so dz' A L 5dz0n , ftesyj MM f dzOo dzj o
CtedMmMlsOdzdzd L Oyd v 34 Is O dzdzts © ) L tsdzd fn
Mo Otcdo O] d3tsMmis! ¢ dzj sl detsH Jaghl f dgjdsf OFREDS o ¢
ftesyj MiOk. 9 Otcdo O] d3tsMls BB Is O dzdzts o tc
wdLdud MSs2 EeusSd Ltejddw |

sjidzseots] oBLHj2Mlsadj dz0@ d3j sOdzdz o
f dzOo dzj dzd W tsftej Hj dzws IsW MY tstsedafdy fiyg) Astad
CsdeS toj sdesdse M smMselz Mo OteSCd d tj y ddik
Mo Otcdo O dzgtsmis* & . AdLdyd mME Ow Mo Otcd 9 O]
fteslsy COshddsd o Lisdey MY dzOo dzj dedw Mo Ote( ¢
sBtOL EZjlsMmw dzj tc OLH Padjdeixfjj .o Otedetsj Misy

AdLdyd mM¢ ow Mo Otcd o O dzgsfls sftc] HJ dz
B Is Odzdzts o dr Mfsmse dtsmis! o Miskzy Ols-
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ndBdUujMSdy tldatsh jdedw. Ifj tHdSBGESH
Mo Otcdo O diigtsMmis* & .

v O0Cd) BMe | dzdtsMmisd ModetgiCtaQls PEc®E daDG!
sB) Y& Mo Otesydzts?2 o9 0dzdz’ , M Jjydw dydesmls:
SOCYd WO d CtsdhistezSydw 71fige OudjOj fif
sBEMdzOo dzd o O Is dzj y j d&zOIsj dz' dzr | § tsfydzj HMise

- jLi)  Sbdadudd ~dBdud s sde s 2AmiEdpl
MstczClskzter RBjlsOzizZO ho O s "dddyj ME e ts
B3J Is O dzdzO;

dL d3j dej dzd J MistczCIlskzter d Mo s2 Mise
sjtedddud MEsets odzdWw dzd v

- oL dedC dzse jdzdj] © Mo Otder = CdeMistelz €
M smtse Mis o kzsffdhgzmy @] st MaBjtc OL S0 Odad ¥ Istej M d dz

- SBtcOL ts9 Odzd § o ftesyj MMy Mo OteC d |
sCdMmdzse , LOtczHdgwes h R ftoslsj COdedj ff tot
fsdedy O hdn jets COyj Mo t5;

- sBtOLBoOdzd] tedmlstsmisd d cOLtar A
ZOtczh PF hf dzsls desils! d ftesydesMmis! Mo Otedetsc

lted t0OL dzd ydz n mMf smMtse O~ Mo OteC d  dac
Ctsli3f sdzj dzls s M dzOo so . J fls ©dzd , zOt to
BOtE Odzj y, tSdMmdw jlsmw yjdzjLrts. 1 Mmewrd
Mo Otcdo O ddsMmisd Hsdzy des o - tsHdIs!

- BftjHjdidd] ~dBduimMisets MtsmisOs O,
fted btsd3 ddd ddsdt Mfshmsej Mo Ot d;

- sYyjdzC 0 fMlstezClskzter d d&3j - Oded yj M< dnA

- BYJ S O MC dzsdzdesmisd MlsOdzj 2 ¢ BKOL
w g dgvfnjv dzJ JHJdzMIse j dgdzr 5 Ctedisjtedj ds ¢ to
e Oted o Of dBBsMisd ;

- sYyj ¢ 0 fsdkzzyoj 3" = fted Mo Ol j s
Mo Otedesets Mtsj Hddzj dad v .
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sbh jmlsobkyhdj gjltsH' ftjH]jdjddy I
Bisckls Brls! ©OLH,j dzjtdsd OvidzOd Wbt i jo i ff & 0
flo Otedo O] ksfls! GftjHjdvjlshy Mo OB

CGolkzfifi@me j dzdzr § M sMmtse '’ | CBGHO Mo Otots Yy
ftesyj Mo dkd, nOtOCIsjtc oftsLHj2Mlsadw ¢ sl
Mo Otetisydelcesyj MMO. 1 jtoco OW Ctezf f O HOY I

ftoj HY sylsdIlsj dz2 desflsd IstsG s d dzd d dzts G s
osLddcOehdrn ftod MoaOsCj Isjd3 ddzd ddz o3
MoOCd d .. JIktsttOY ctkzff O M smise A
sy jIs HOIs! ftowdice s Blso jIsO dzO oMy )
shikzh Mo dzj dzd j &3 Mo OteC d 3§ IsOdzdztso d ©sd
ftocjHOo Otodlsjdz dzr | dzOBBtcOIststedz” j d Mt r IsOdac
 dzv ¢S dzommdW¥W deoydd 5 Mo Otcde O didtsMls
Ctolkzg f r
- fitcoOvw iElBET ® Mo Otcdo O h dj Mw MlsOdz
olsstcOV TRy zPlso stedlsj dz' dzgs Mo Otcd o O
sStej Is! Wis®eBgPyj dds Mo Otde Os h dj mw
- Yd soy tols QW dastElrst fnf® Oted o O h d j Mw Mis O
[ Mdzts o dzr j ftedL dzOC d, nOtcOCIsjtedi EEE d
¢ dzts dzdzts iy Is - ¢ sSBteOL tso Odzad ® Isted " ddz (
Mtsd Hddzj dzd v .

[ dzw sftej HJ dzj ded W Msts2 CtsMmisd 34 Is O dzd
sfteJHjdvEl { CodoOdz dzsdztsy MBH]|j tey Odzed J L
t#, SC+2rS+(P/3)+((Si0,4)/4) +(Ni/8)+((Mn-0,8)/8) +(Cu/10)+(Cr-0,8/10),(3.1)
GHY Mddzo sdz & O)EiBSLSZORER|E(iddeEsdd dztsy MBH
B bOdzdzy (5 Isjrmdedud MEdd3 EMmdzse dv d3 d dzd

( Mdzd Ecedzj totsH dz" 2 ¢ .Biide fojOdz) deb5 wf ey
sBy M jyjddw M2 cmMfEckf tdisb Eddztsd O dztf
stej "ddz d LOSOdsydz ~ MbkzSIskzte Mdzj Hizj Is
O o twWH] MzeyoOjeo d fomdzjHlzehEzs Isj tcditst
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[ dzw st tcj HJ dzj dad W M2 ¢ smisd C tsdafyls
SBicOL So Odegd v g3 Y &S Bte | M dzsdetiZlsmisd f s

Cx (S +P+0,04%xSi+0,01x ND x1C
3xMn+Cr+Mo+V

[ MdAEASCzj dz' "' j] 4 MC dzsdzdesmis! € tBteOL 5O
t OMMyudlsoOojd3 { CoadoOdzj dzlsdzets GO tadh O dac

_0,22%(0,025+0,025+0,04%0,9+0,01x0)3 ><130_7 287
- 3x0,8+0,8+0+0 -

t OMMuyudlsOj &3 + Sodo Odzj dzlsdztsj fih & ]| 12 3@ di
. &0,12+210,02+(0,035/3)+((0,40,4)/4) +(0,3/8)+((1,40,8)/8) +(0,1/10)+
+(0,05-0,8/10)= 0,219%.
t OMMuyudlsOj 3 + CodoOdzj dzlsdztsj MtsH J toy O dac
., &0,12+210,04+(0,035/3)%(0,5-0,4)/4) +(0,3/8)+((1,30,8)/8) +(0,3/10)+
+(0,3-0,8/10)= 0,367%.

t OMMyudlsOj &3 + CodoOdzj dzlsdetsj MtH J toy O dac
4, < 0,32+210,04+(0,045/3)+((0,20,4)/4)+((0,450,8)/8) +(0,050,8/10)= 0,246%.

dlsOdz VB Eptesy s OXDBPulsOdzr 14 mi| 2+
dzj s dtetseo OdzdzOW o' MtsC s tots Y dzOB j § idzdizts a® ) is f -
1-463293.CIsd MlsOdzd Glsdesmwismw ¢ f jtcots?2 Gt
~tstesh j2 Mo Otcflo.OjldedidsdzEyj[dddw s Mo Oted o
fts digdded 5Odz! dets?2 Isj B j cOlskztc] Ctelzy O h j !
fs Ajd fMde). Cktsdkz Mfsmsemisekjls kNSt
ZOf dzOo dzj dzdz" 2 @ 3jlsOdzdz ddescHO dzj cdtelzils
Ctcj dgdzd W YJtedi Mo Otctsayldal dz8 0 M jteustp &5 dizts £ ik
Csdemistez ¢ yd sdzdes | [ dzp 6 -IBRBRAEZEZE B O fls O dz
olststes? cCtolkzftfj MoOttdoe Oj ddsMisd d B d&ZOH O
tdJStsd3gj dzHlzj smw Y tsHBGEtj o d OftsiPdzl W EBEW Qs
Z ¢ dzj tots H ([Hei®3074 [18] . ClsO MmlsOdz tslsdztsmw Is
Mo Otdo O] d3sMmMisd d BAEZOHO® s EZHBo dzj Iso stcd
fts MoOtcdo O ddsMmisd dBsckls Brils! ddh!: {t

HSC= (3.2)

HSC
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ey v  (dzej dafey)j. BdEeEznaowsj ddL ¢lze d
sBjMifjydls! t©Oodsfesydesils: Mo Okdisets
M smseMisokzjls kEMStte) ddatsy R dOYH  ddj O
qdzscHO d&zjcdeksls dzgjBsd Ndd S sddyj Mise s
feso BdsS k2.

3.1.2 [BBMmMdsoaOdzedy d o' BBt Mf sMmtse O

s shB ' Mo OtCd fted ©WOLOBBISE Is j -
ydmdzo Isdfser’ n, so¢ d dL  udmdzO My j
ftoesj CIsdtelzj dzgOW Isj - dzsdztsc W dzOd B tsdzj j§
stcj Btso,Odefwdd® 1 WW jCIlsdodets?2 d fjtmifjCilsdoe

11" BtcOdzdz 2 M smtss e Ot ¢ d Hisdzy J dz
EMmlsOdatso dzj dzdz” d3 M- tsH dz' d3d H Odzdz” d3d . [ fdzc
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19 | 1 j MK 1,2| 1020 | 290330 | 2829 |19,2] 1517 | 7
20 | 1 J MK 1,2 | 1020 | 290330 | 2829 |19,2| 1517 |10
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i J dzj Is tc Cotglenindfdn dzts o dz" § ~ Qtd O sy didrfftigfieiadg) RERBO:
sj B jtcOlskztcO -tctsd d@j dajtelzd* 50 Awu, Is j &% At C
t OMmMrsH Bydmisdlsj &zv Mddz dets L Qo dMmdls s
VI OCHOR AtsL sdz! dzf j B Odzdzts dz fts 5005 d3tlz0
[25].

D-100 Sherwini 2 dzd o j e Odzt dz" 2, My Jtolstso ts2
dmfsdzr Lz h 2w Hdzw or wWodzj dzgdw Mdzj HBSO
[BYLOIsjdzt dgr &g EMmdzsedj &3 ftcd d3j dgj dedw, WwWoo
ftcd f sd3tsh d Ol tetsL Sdz! dets@ ts B @ dzaiAs deQ@ tc ddLe
[Mdzsodzr | R OtOC Isj tcghyiinpeldd Off to dowjodkifls) jtedMs Iz to
-tsls 0 Hts + 50Ad, o tejidgis-1ddzHigSAR) y dffte jiHjd#
150 d3dz. O 1C9 . ORB.tetsuth@S tgd § O B O dzdzts dzr i s
5Bl jBIs,db, 1@3.25dz. |

s Of ddzdzw tedz" 2 € 5 dzls tc s dz ftocso sHdIsMw o
[24]:

ZOdzj Mjded] ddzH dSC Olststcdzse s  j dzgj IstcOdz
EHOdzj dzdj ddzH S Obtstedetsets  j dzj Istc Odals

- MEh CO o jtorndesisd tsBi jEIsO Ctsdzlstets

dzOdzj i dedj d MEhMCO feswodlsj dv §Jda

- shdsSstezlstesdzd ez j dz3s?2 8o j tern detsMmisd d

EHOdzj dzdj ftesweddlsj dzw

1 sMmdzj zmlstc ©dzj dad v o' W9 dzj dzdz" R Hj W

Cdzstetsdz? © EZCOL Odzdzts? § sfdzy Hise Ols § dz' dzts i
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t jLEzd sOIsT ¢ s dzls te s dzW syj dzd o O Is fyw
Hsf misddssmisd j BB fsdedz” dfde HEJk Btk U2
Mistetsd Is dz' figlidse, 5, to jibjogEnlstelz ¢ yd sd,dz s fnffdedinG
sfodHjlsj d flse so Odzad j

lted otLddC detso jdieflE g3y dgdzd Isfj dz dzts y dzr o3
ddzH d C Ols stcdd &V jiefiy\H dz H toc s o tstefif dgthlw to odg] LAffE)df
7 CRBOdseEts ko j dduj di iz OF thtseszgdslg iy
¢ ts dzls 2d.dz!

3.7 (OLOBISCO Isjrdduyi MEBs?2 HBCEMJ C

[ Mdzts o dzts Istcj Btso Odzd § ¢ Isj mndzsdztse d d
or fsdzdzgw j &3" » d2O SlsH j dz' dzesd3 tc OB sWPdg' di P
f smdzj His9 Olsj dz' desfyils d fn dmf sdz L s9 Odzd § B
smdzOMmis € d .

ltcd 1 Istsd3 HBdzy dg B' Is! HtsMisd ¢ dzlzIs T
YyJ telsjy 0, btsydssmils: MmeteCd, otsL @3y d2OW ¢
Mo OS¢ d MJHddzVj & - ' dagils Odsp Uz ¢ wizdkdnid d3¢
sBJd MY 4 Uud dzd J BJLEBSYOMdesmisd tcOBTBIs. I rft
ftod d3d dzj dzd j d3 Mtsslse jIsMmilseo e h d A tcOydtsdzOC
f sHi riog@sznt stols dzr 834 @dpdsLte@\ P dids ofpB Sto ts YEjlz” =

it OL tc OB 5 Isfs@ dloyjjnkts = ftotsyj mMintse o € dzt y

1. teOfmydzj dzgj dedj dLHjdzdw dz0 MmB Btetsydz .

2. kMmlsOdztse dzj ded J§ tcOyd tsdzO dz! dats 2 - s fi)
Mo Ottsyde" =, Mdzj MOdze" n, SCBdzalstetsdz! dz =« d [

3. 9"Btstc Isdftseo tBtstckzHtSo OdzgdWw d MY st

l tjLbkzd Ol citsdppdzizlsg " Is+ H

- otsL d3sY dzOW  dzOd d3j dz' h OW IstelkzH BY B3¢ sMis

- i3 dzd B3O dz' dzOW ftetsHisSdY dIsj dz' desmls! f o
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Bd ded BOdz! detsy BN j§ btejBlzj Bsy udmd
ZOd dzlz yh j j g sdz' L 5o Odzed j ftetsdL
oM EBscOlsj d descts BckHESo Oded ¥ ;

- oL By der 2 OB s 8 sicBigs Fezdets2 L

[ bHGBdSEE ©OMYfsdsyjddy ofj"
sjodsdseduyj MSd?2 fsyjmm o foddysl
9 j HE®BSMIsW dd sjoidsdsecduj MS et dBd st
ddzmistelz ¢ ydtsdedzr dsd ¢ Otels O3 .

Clsd B&OMS d (dejindafw it Mmoo ¢ Is HSC Iz ¢
sjridsdsecduj MStsets ftosyj MNOE: Slsster j Ht

ZOd di3j detso Odedj] d kEfmdzse dets] tBGL dZOY§

ZOL 9 Odzedj d Efmizseodets wBBL d2OYJ dad j

- ydmdzs HOdzdzr = fMBtetsydz" = jHddzdy o

- fjtej yodedzr = Metstetsydze" = jHddzedy o dL

&ZOL o Odzdd VyYdin O;

ECOLOddj, ©SEHO HBdydy fsmiskydls
Hisdy dz0 BT k! tlfitcOodj &z0 ctlstses O fB Bl

- fiizjHseOkjd dF@ 2 fitejyjdy omin

- Mo jHjddw 5 SOyHBEE ] DEsRgdt
sBBtczHBo Oded j, t6OBtsYyd?2 d djtedlsj dz' dzr 2 ¢

HOdzdzr | B fteddgwls' 7 MfsmMsBOr d toj Yy
- Mo jHjddy 5 ydmdj wOstYyd~, s MYfj
dzts ts o3 stokH Y B sMisd, COMRBHT s fr

GO j tod Odzts o .

RL G Bsls s otsthy ddifoj @z Bzfhts MBtstcCd d Mo O
flo Otetsydzets?2 bLdsots?2 MmesteSd "~ 1, CcHj b
fstelsOdz d SCtstefzfm. 1 O0kjdB3 MsBdteOjIsmw k21
Mss2¢0 odkltejddzvw, Ekftst, 2 §kOsdso
EmlsOdzOftzd o Bl ts2 € O o dzlz Is to j dzdgw W i ste,
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VLMsOdz0e dzd o O Ismw dz0 § dzdlskz dzdmls d ¢ Odz
BiYHE M2 OBY jtcOydd 010

1 O Mz Hize R j 2 s jteOydd ZMmls ©dzO 9 dz
fted M smtse dzj dAd af O tdys usdstdsdg. dztsv MBE OdzB o 28 9 BB IS t
L dzso 52 MBBt.C j "3 fjwfjdHdSzdvwicdts I
Miss2C O dgOtelzy dzOWw (2 his. ) . ltcdo Otcd o O
EmMlsOdzOo dzd 9 O Is s mdzdzscd yd M ¥ BJdteC Iz,
(2 his. ), gl 2( 4 ISh.Is. ), twjBtets (2 hls
mMetstceCz ~ 4 d to]jBtets.  0dzj Jj mls OdzO 9 dz( ¢
lrTfsdzdvels ftedroOlClk. (tfjteOydw 020) .
ltcdoOtcdo O ls HJjIsOdzd & yHE MskdsRO: (st ftg it
hils. ), orfsdzdzvIs ftedro OISl (s jteOydw
(sfjteOydw 040) . LIMsOdzOe dzd o Ot Is MIsts2 € O
EmlsOdzso dls+ dzdMmls dzdyded? (2 his. ), orfft
Mo Otcd o Ot Is djj §tfH jztc AscBMs 2050 ) . ltetsdL o j Mis
SOdzlstso Ols+ EmMsOdzse dIs! tjBtes (2 Nis. ),
 JlsOdzd Mo Otedo Ot s g yHE Mets?2 (Y jteOyYC
070). uMlsOdzOo dzd o Ot Is dzd fiEts@H sl Bdz) ( 41 &z

his. ), fwdieOlkdls! (sfjwOyd” 075). ]!
080). lwsdLoHwls fdj MOtLdy | ©OBGIL' ( St
LiNlsOdkzOo dzdo O% s dedfls (2 hils.), BdE©SLk,

Mo @WF Is &jyHE Mees?2 (sfjwOydy 100) .
s jteOydd d Stdsttsd (sfjteoydw 105), (

Ud mndesdzse d ud ME d 2 f tc s pinfids o Ofcae(tyef § o fSd
fteddazsy d dedd ¢ .
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3.8 uvjndduimSt) dsthddtss Odd] 6§ i

A § dz Isj =~ dzd yd M¢S ts@its iz fripisCOaidifotalis] od@xjdgd v H dzv
stce Oded L B & Hatpdzgts M < d - Zmdzse d 2 L OlstcOls :
9" f sdzdzj dzadW L OH Odzdats? tcOB silsT .

sdnrnddyjmMis] dttodddtcsoOdzd] ddizidls BT
shdsets?2 oMmjr ttOMyjltes ftod Bt OdzdL Oydec

1 Bted3O hlskzydzsets otcj dzj dzad H AYE: o j -~ 9«

U, =y, XL+t (3.3

GHY,,,. Tdzj § 5dzdzts j-C Oz dalzY yd sdzdztsj o t6j d3v ;
LiHdzd dzdz©@ Mo Otcdztsects h o O s yjtelsjykz;

t iomMf ke Ol dz detsj otej Y, L Oadmwhjj

L ifsddsjC@sendsydsdadztsj o Q2ABY dzO 1

+ pe(1+ 2.9 B8 (3.4)

U = (v
100

1.z -8
GHY,,isMmdeso dzsj otej 3w Mo OS¢ d;
L oM sdiseOlsj dz' detsj otej 3w, L Qo;dfmwh jj
Qe @ T MBBIse jlsMmise j dzdzs o 6 d3w dzO B fr
slsHr 7 d dzdydsz j dzOH 5B datafi@sCddzs yiff s H alas Istalz &
ftosyd dzlsdstely jndesdsjs ¢ s jtcOlsdo desdzz o toj i dz.
[ dzv  d3d n Odzd L Jlotseo Odzdzts?2 Mo OS d o Md3d
MO St WWdydj dzels®B MsmMisOodzw jIs 27 % |

_ Fxgx60,  F xgx60
U, = 1|1><a X I a X, (3.9

G HHIf dztsh OH! (6 jtoj ydetsets fj yj dedw? dzOf dzOs
ITMd &z0 Mo Osydzsegts SsC O, ¢
gif dzslsdztsls ! dzOf dzQo o dedzts G s d3j s O dzdkzO,

gl S st W Wdydd dzls d&zO0f &z € d, &/ ( oLy .

{
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e feddj 0 ©OMMUudkOj & dsttdkz o]

M3y Md cOL Hzg dedzg HtiNIBEL1 Z tedikzdesC 3 DAP, d
dzi MlsOdzH Otclsdzgse s N o O "~ 27 9o fjttOydd 04C

S
—

L2 AW

t Mz dzs@ s B Gdzj-Medljs His | J&16 14771
Silstsdzh  dz® idgdCiidsi@s s

RMrtSHAz" | H Odzdz J :
B3O B Is 8D m | ;¢ ¢
BOtE O L dzj S IstetsH dasR df[tes0ds pasf of i
JJuou Z@ 46
Mo OtcdzslO g ttstpo r 2 B;jJ L t©OLHJ dzC
htseo s 4 [-B66u 1MIF 71
htseo fts | [-866u 1MIG 7 1
h 5927 dzgj MiIsOdzH Otcls dzr 2
Hazd z@etRd 0, 9 0B d 400
fsdztsy jdzdj "o O dady dzj d ;
f dztsh Py jtoj ydetsets Mmj yj dedw dz0f dzOe dzj
Fy= 1582@ 36135 7 BFs =3 0 Untsdsds o j Isfils o j dadats ;
Cel WWdydJ dzls dzOff dzOe € d H da¥ 8 fnw [Ous tsd) dz
4808 1 u8fuv fted BB ~OdzdL Jletso BuEzilZS 2 ¢ Mo Pls) .
ssdzdyj Mlse &§ nfde s Xisds o8
ltoj " Mo Ots d Hdw5 hjo[Ou 5-76124 75711
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20x7, 85><60 46,1x7,85x60
£17 7 280x15 300x15

ltoj dzv Mo OteC d HMAYO Mo [OCd §-76104 75711

20x7,85%60  45,8x7,85%6()
117 7 280x15 300x15

ltoj v Mo OtCd HAdzWw hoO® ~ 27 dzj MisOdzH Ot

;s = 20x7,85x60, 40x7,85x6
L= 280x15 300%15

{Jteiddd3 o tsifdgge Odg@ * 035

[OMMO. fHgLe 8 (2 mE18.9)c: I ) lsoCratisip Riz®
fted My httplzj TR 2d5dlddR B O. fHsj2As7 (2 mPLBC § ;
EiisOdztso € O eBLOHFS AR dECs Qfdetsk By §f & f) & @ity Halzd 2

1O2Hj 3 sty d3v dzO fftedrm 9 O I2:

1) 0,15°32=4,8d3d.0z

X3=16,72 A3

X1=7,04 d3q

07-3155®q

t.w 1,56+1,42+4,8=7, 78 dzd dza.
JYtjjard &3 otcj d3w dzO@ s jteOyYyder 040
2) ta.:q0d3qd3-

3) v ,=(16, 72@%%52)18@0{,

—
N

'
wll

(7.0 *%ﬂﬂ%a% Bq
-
L= (31, 55?%2%#:51)02d3c{

4) v, =22,18'4,2+2,890,4+41,020, 9+ A0=134, 05 o3 dz.

U

b dz2O0zse d ydes tOMMuUudIls’™ o @fdal y§ tclic®Odjud s
Is ©B dA{l4} Iz
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s OB dzd yoi Bisted hlskzydzetsa ts o tcj d3d dzd BOL
sjodsdscdyuyjmMSdrn ftesyjmMinses dL eslsse dzj dac

Tt gt 1 Od 3 dzso Odedy Y jtequh s,
005 stsd3tf dzj S stso sy dzOW -
010 4 B 15 to =Supdéss s Yy dzO W 110,4
020 4 B 15 to tfpdAss ts Y dz0 W 74,48
025 1 OGtcj o Odzd j 28
030 490t O 861,58
035 4 B 15 tc =Snupdéss s y dzO0 W 7,78
040 49 OtcC O 134,05
045 g dzj MOtcdzOW 7,4
050 1 Octej 9 Odzd J 26
060 49 OtcC O 115
065 4 B 15 to fpdAss ts Y dz0 W 20,8
070 490t O 436,73
075 4 dzj HOtcdzOW 2,2
080 49 OtcC O 396,24
085 4 B 15 t¢ tSnupdéAss s y dzO W 6,52
090 490t O 610
095 s ts dzls t ts dz? 7
100 4 B 1S tc tSupd@Ads s y dzO W 38,96
110 49 Ol O 571,22
115 s ts dzls t ts dz? 7
120 4 B 15 to SfpdAss 5 Y dz0 W 10,5
130 49 Ot O 112,36
135 g4 dzj MOtcdzOW 34,4
140 s 5 dzls to t5 dz 17

RIstsGg s 3648,06
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3.9 [OljttdOdz dzesj destedzdtotso Odzd j

3.9.1 {OMEtH &jls0Oddo

s ts dzd y jofj dseOszde HdedBO L e lstso dzj dzdj L H j
WSt d3lz dzj
Mi=m" Ks (3.12)
G HT o JurH dztf L H Y, dzck G ;
keT €84 W W JydJ dele=13$28|IsH 59
mz=34321, 3= 4487,6 ¢Cg.

3.9.2 (OMABH MoOtydss? fso sdsC(d

i OMgPHLSHO Mo Ok ilébs? s sdsCd

feimsg. W(1IPYg (3.13
GHY, TSBILWNTY],)dls ©OMEBHO o sdsed,

BZOdZOH G ] Mo Otetsgidzscth, ORY Otc @ls. 37,1,03 tc d dzd o3¢
Vel L WWdydy dzls fslsjtc! dzO twOLBtG" L cdocC
Ye=0, 01. . .0, 157005t d dzd &304 o3
| . 6B3O0MMO dzOf dzOo dzj dzdetsG 5 a3 Is O dzdzO ;
t OfmMyd s OMo sHO Mo OB Wiz s sdzss d
[ ¢,=1,03 (1+0,05) (30,904)=3 5, 014 ¢CgG.
t Ofmydls tOMmn tf HeGs o fipat@NERE] vfdats 2
[ ¢,=1,03 (1+0,05) (278,135)=3 15, 127 ¢CgG.

3.9.3 t0OfMAatH LONddsets ¢OLO

t OMydls LONdlsdetsets cOL Qlef tetsdL o j Hj A3
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Q .74 .l (3.14
GHG ,[teOMrBH L OMNdlsdzsets G OL O.

Q 710249, 8=58,801

3.0. 4 {d@iffoleseist dzj toc d g

{ OMAtH IsjrRdsdsedyj MSs2 1 dj ¢ s G dzj t

W, =4zt SR @ (315)
GHLJC,ICHdzJletsc{quanf letsOd34lstsf tej 1 ddiz0 M
ttishMdatso desj otcj d&BW Mo OteCd Mo O;
hgislr dMmsyded O Mo Oktsydsets IS5E O;
tnT Bsh dzsfls!: AtsdzsMmistses "tsHO dMissydsed € O
1 OlstcOIsT &ZO Ijmndtsdztecdud MEEE L dzj CIst
[14]:

1s =W A . (3.16)
CHW. iCOMBHERMEEsedUj MS 52 | dj Stetst dzj 66 d

Ko iyjdz0 1 ClblLy A.dzsQtlist o sk qdd,

_28x 28% 4,98 29 360 44 8%_46 a 53 5&,)
W 4x 58 &
st 0,82 0,82 ¢ €07

lu=523,51,929=2 945, 61 tokzs

Q 5523199 Iscy
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4 stdhstezSIsstemMCd?2 tOLHJ Az

4.1 )1t S dpistodpiEgsydy & ftdmyf shss d

[JHdddB dL MmOdkr » <cd&zOeadzr » d dzOd B 5dzj
tcOLodIsdd sjrddyj Mé¢ses fJtetsctcj MMO weod
Qo lstsdBOIsdL Oydw ftoesdL oHMIse j dedzets G 5 f tot
Mo Otecsydetse s tots f Lfaytg HNG 1O O . ts st jj Yiaflzts i ls =
tcj LSOV HdMftesf stcydwy diBjYHE B jJ BOB s
B Mise j dzgdets Mo Otesydz" | G jtetOydd fts Mo
2530 ftosyjddsse ©eh j dym Oisyizak® OB OE5 dzt
ftesyd dzlstso ftcdm BHWISMW dzO H tsdz¥ M stots
oM sdBscOIsj dz2 dzr = tOB®IS, &jrOddL Oydqwy d
fl fsiRsh: s ISOC &OL' 90 st dj 5 Odzd yj M
CsdBf dzj My @G - OdzedL Oy dfijo Oy dZB & Iists df QdsdLLC
Bsy des R OtcOCIsj tcd7 50 Aldets Yy dzbtsts? a MY c s ¢
sBstclzH 29.0dzd v [

J H O dzdzts 2 9" f 2M¢ dats 2 CoOdzdW¥W de Oydsc

sjndsdscdyd Ml sy M Jnf sdre Ol s s it

421 Offuj ls 1 dzj d3j cipes® te tiyg ds'teis yidisd i sMsB

) ftedMmMf smMtse dzj dzd d dmf sdz' L ¥ Ismw 1
e Otedo O 3" = MmB Stc@®ffded Is P HdgdAf{dgd © BZOIs  J fr

{ Mdzts o dz' 3 tOL d3j e O Rd f dzj ® &3OIsd ud M
o dzzIstc j dzdzd 2 H d @A Istds Hy GardsSEHOC @

1 OLtse " 2 fdzj 9 d3gsyd dz40EBAR875L 251 100 wul

RL BBLd&OYJddw MmdaijHEzjl, Ylsts f dzj 9

D=80kds d H dzd dzts 21 BCs HARS.
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t OMMUudbOoj &3 (e HdzOC O] 3" 2 ) 4063d2B A Y ¢

RL BGBfsL dzOyj dgfty finddgjondggusd dzdulzi 6 M o dz
D= 80 &3 d bxzddds® &ds.H O

] dztsh OH! hiIssC O {[8R @ i3y d dzd dzH tc ©

~ px(DZ_dZ)
S Y E— (4.1)

G HAi H d d3J" sstts € O = dfd 1Bz |

_3,14%(807 -25)
- 4

] dzsh OH! ff dzj o[&Isyd dzd dzH tc O

=4533 d3 k.

Sy (4.2)

:3,14><12§

S =12266 3 &,

S¢ lf3,14:802 5024k ®,

S=§,-S,=12266-11462=80d3ck,

S=§,-S.=5024-4533= 491 k.

[ O dzj dzedd o f diille BBsyd dzd dzH te §
_F
[—g (4.3)
GHHIEMddzdj dzO0 hIstsCj t,dzj o d3tsyd dzd dzH tc O, C
Hdzv f tc]j HEZOB78C dfifc ts

680
P=—=0,85C ¢ M~
804 m B

I
oo

278
P==—=0,57C & fq P
491 M [ dsds

5.

s CBtetsMmis!  jtoj d3g " j dzfBO: § tsteh dzv yd dzd dzr

z, (4.4)

CGHLji Hdzd dz2O R tsH O, d&d3;
tiote] Y MtcOB Ols' o Otélzd Ww My d dzd dzH t6 O

u=
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u=%3=5o B3 /.

t OMatsH MY O ets otSLHEZARO
Q=Sxu, (4.5)

Q=491x20=9820c3d3 /.

4.3 18" HBS ©OBBl' fdmfshse dj dd 2

[ilsOdzd EfMlsOdOs &zdo Ot sfqw 5 L sO®
fdzj o Bsfted ) d BOB]. tsbepehizgRls' B jMmfiud
sjrdtsdksedyj MS d iqd .

t OBtsls O fipottdddsyddtsc s ff tod MY stse dzj dzd W

10 fbts2¢j ftedmfsmsedj ddw LkflsOdzss d
L=15008d3, H d O d3) s1EASdgdz9 8 ,

1 0 9 Odzr tapijRos®er Igjfy Wiy BiAsLtcRtxfo r~j2 , ~ 3.

LMsOdzso sydze' j tOLBjter BJMYTjyudo O |
tf steO®Rd d ¢Mizes BEs@dsR M8 stf g upd G Balzv todets 2 fr
MetsteCk ~ 1.

4 s ts ) dats fls slso j tofls d 2 o HjlsOdv 7
EMmlsOdetso dzj dedz" s dzO@ o Odzr yYjnrtsor j.
Ll Odzts o tsfg Bzt B ts Y dz' J kL dz g HjlkO

§dzj o B5Y tod > d 3OG] .
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5 1esjCldttso Odzed j-MEQBOHESO Me s d

5.1 utmlsOshnofipeadstasapsits yj - O

t OL g M j dddajmJrl rJOe 5 ftetsdL o sHMise j dzdgr n
SOCYJ oM tsd3ce Olsj dz! df & dzls Ssifipgdtfdd ikl tettsdg jo
Hsdzy dzs 8 oBL BBy desmisd § sdzdetsmlss ZzH
stcjBtso Odzgdv 3 ftesyj Mimtse, HsHdzj 3O dr or {

Clsd IstcjBBo OdzgdWw BBEMdzO9 dzd o O IsMmw ¢ d
sMmtse § dzdets s v o3 L OH Odzdzr -d 2 fmedOte dij s Is ojtds
tcOyd BdzOdz! dzts 9" BtcOdzdz n mMf smtsB 5o (o JE=
st j dzdzsmisw i3 Isdf O fesdLoHMlso O  stoc
Mlsjf jdzt ¥ JtosdLotHMmIse j dedets? MowiL d sidas
ftesdL otsHMise j dzdis jogf' dff dgdn fuslsisic3\Y dzd v B3 yd

[ dzw ftesj Csdtelzj 3se s EZyomlse O MBS
ftedddBzOjd3 Mrnjdkz C(REfcdsetd ftotsdL o-tsH
fsfJtcj ydzr o3 ZzOf tc Qo dzj dzd 4 o3 ftoesdL o®HMIs
ftesdLotHMIse j dzdetse s ffipldsIsiC O i sz0f Ok OF tsd3 M
L OHOdzdz" d3 dzO  dzOdzj yYjr~r0O. 1 teHBd datsj
dLetslstseo dzv j 3" n HjlsOdzj 2, MBtesydz" = -J H
BOdCts?2, O f i tcljCpddstys ¢ et dn SiglaHED)tc® dzts

5.2 [ O0mwglss SigpsR dzsse fesdL atsHMmise O

S smdzsodz" d3 1 dzj d@3j dels O3 HtetsdL @ sH Mls
Cdzstetsdzj tof , 1B Wde s odO deddi], ts cBAsfjg M S d J
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5.2.1 JftejHjdjddj CtddyjflseO® dzj sB"
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