fur weuvpfeuvl Jw 6@l WBSRRWUWRS T ¢

sd e €d2 dOyY' tsdzslzr ‘dadded Ydsde' @ J' te fifdjtds-]’ Ids

it Jsvuvlodrvfcuvdf fsfr1uvuvtluvsAuws
sorwl 21 RrRm [ dZRY

[JjsHdyde 960L 9¢d IO L OsHOdM

Hts odSCtsdzOdedzy CEZtemMtseots’ twBisisd
HAYHtsSBEZO OY' 9  jtoh B)G s (eBdC Cadzfotic ) 4 t€ fitpac
mMfjy Odz' detsflsj?2 133 ¢ OdzzL joj O
131 te@ ¢ dzOH dz0 d3 KOS & P RO 0fHo ' sOe

sd 9 2024



vrs 621.878/.879.001. 63
179

VS ZOH Q" (I sdzwdzt €, COdzH. Isjrdz. dzOE€
| . | tsteB OldsjGr,dz. C @alHz.C, HBYJ dzls

{Jyjde jdzs [. fio lsujjotaly delslzO ek, Wi oW j Mt

1 Olso jtocHY jdzes dzO L Of' HOdzdz COW jHTte(d
f totflssdBo ‘2B j toj L daas C 220 2

]l Qo lssten! € 2 t6jJHOCY'

] '8 Iskzo QgedprOdzts € sdzmistez € y ' 2 JBldASIH dpyddz dz
1 7% C0OL " 9 ¢df ts da@dzdzy CtemMSEEZOH ersBBIsd . | 5
| . | steB Oilse{C:09 s1 LI 41968R0 2

1 Qo jHjds Isj i3 9 Otc' Odzsd L 09 H Odz
L tOR k& &is'danls ts P B@dizg 5 ZRHlstclzCy' 2 BEZH'
BON  df dzOoH j dz' P i eisfipde dedzy H 5 £CiAdg)fpsdonts T Y
tsBtslsd, & Mwis! ftodS zARES totsj COLE del ts 8
& sjteOlskzted .

l tod L dzOyJ dzis ts BHEHBYO Y ' © fjthtses (BOCO
odhs’ BHH)YsGdz! desfmlsj2 133 ¢ OdzzL j o
¢l tcd S dzOH ZOO& BOA0 15 ¢l sW iMm' 20 tsMme

Esi1uvil¢$,4 202



1 [ wa v

TR0 T I N [ T V¥ N S (O (T o e O 4

1. [ BLEGOREZAdisS ' C(sdhistckzt .a.0.dedz?....mIs.c5 dzd E
1.1 Sty Mdzd dzgdz? L OG Odzi..des.G.5....a.4.H.z.. MIs&E " dzd
1. 2 [ Byd mdzj dzdzv....dz00.0.dzls. Q.. ..dz".....c.vveeerreee, 5

1.3. 1 dL dzOyyd dzdzv dzO2 B "fipwtdv.dzd...L..z M d.dzi13 2 Ml
1. 4 [ BYydmdzj dzdzv dz02 B "..dz!. .M. d.a.....L.z;d.dzi21 9 Ml
2. [ tB'te fdzsh fitejte' L o Mmisj.tey.d.o.25 jt
3. sBhdzhmistelzy 9 Odadzy Miste..dzd........... e 5.L.16.O.n. 2825 ¢

4. 1wd§¢dzOH w©BLWKLOREZdSE ' (s’ CIls.zo.@Bzdzv ¢
Stdzstesdz! dz' iSO dzadadr.... H.IS.eeiie 52

) R[S [ WU [0 UL R 54

[ B H S, i a 56

1) tcOL 8¢ Isdlskzdz! detse s OteC 2.N.O.. 40 .5.W.INdzs. .60 dz! dzt
2.1 dr" HdZ HOdZ HozW BLBOREZAdSE ' . fi&8° CIst

3rdgvuv 2651:2005. dwlkOdz okcdzj.\y.,j.a00.64 9 dycC
4rauvuv 8540: 20)bDdzj bEBCOPtcw Yy  C.Q.0dapR . wt
5. r4vuv 7809:2015. ]l tesC O Mslstseo d 2, C O

720 £ 3> K o [ o 4
6. oL BDHIG6 zo jdzjted MIlsOdzj o' .6.OwLWN.Y.J.JOOIsOdz
7.rdguvuv 8768:2018. rotslsOoated Mls.O.dzj.o..73 ¢ Ote
8. rauvy 8 7 6 9s:z2As0d1<&d. MisOdzj o ° GOttwyj $ OO
HBEIS OB . AZIS ... 76
9rduvuv 2251:2018. sklsd¢d MmMlsOdzj o' SBOLW Y,
10 stels O P& tczB O Ctelz.c.dzQ.....ccceoooo e, 84
1Lluetcls 0@ U&ZB tczB O € 9.0H.16.015.d20...c..cccvvviieiie 90

12.1S092921:2013€)) o Otedz’ h o d ol lstses'j DD, UsDB tiztsRts



10402 vw T IfLrrunc

l S tsdzOdzdzy CEktofse 5° tesBtslsd O &34 Ist
fls s @ d3d g H yofm o doud dedg" Isj st Isdyc
Al tels Iz o @Rzt Otiletc ZC 4y 2 BERZH" 9 jdz dzgdr BOh  dzd
ZOo dyusd o thbe®PELHZ ®AQdzdz’ d3j SOdzts§ tsdzMmls ol
H s te sy @'didz. o3

1 O9 HOdzdz" fMlskzH j dalsOd3 H j dagdets’™ Wistcdsd dzOo
MlskzHu jdzls L Osydats’ Wistedzd dz0o0 yOdzdz? o dB dtcC
L OCds o 5 Cdedy Cd) , ftcod vyY! sz shlQdzd® vy
fjtc]j wilgidet®Od3j 6 9 Otc® OdzlsO L Oo H Odada” .

1B Mls Cktehbtoisl tt@iskdskiz d Odides fMlste’ dzd
BO stsotsegts CtcOdzO. [ sBtslsO Wstodgdzs ‘' Is! mMwv &
sevfisds 35. . .40 Mbte’ ds¢ BO" Blzlsd dzO
SHdsdGR ' B OteC zZh O W sRdOszdgzdd)4 (120 tesL 60O
Cdz¥ s el OUs@dzdj °  MeJ BOBd, o d& BdzOded B o
oL tcOrlzdzC ' 8 BOt Is! BlIsd HHIs! HESE dzOH dac

ltcd od¢ sted fls Odzdz Wstedgz dz IsOB dzdf y* ,
Istcj B O Idefifyd RO o " Hi s9 ' HdZ dz' Isj tcOls Iz tc dz
9nBBHWIS! Hts Wtsttdizdz, {tslstejBlzsls! twtsLh dqWtck

]l sWidzt 9 Odz' dz0@ L Of dMC O f soddedz®@ dBOId s
Wtstedzd 1OHBH.IM" 7 OteSkh' dEzEsjsekzesls! * OC

4 C zOH W mdzsk 9 Odz! dets™ L O dmMEd:

1)L 3" Mls f sWidzs © Odz! dats’ LOf dMm< d L i
(" HigsaH SO desdzj e’ @ Mlstste’ desC "7 f syOls¢

2)odn ' Hd2 HOdz "L LOLdzOYjdedzv i3 Isj dzd Is

oL O zdsS dzOo Odzls Oy j dz' hts H' 8 I
Lemddzr o 7 Mmisj tey da¥ nlz dztfS’ H'B * Qets diffigsdg®@ics” oL O
Miste" dzd St OdzO;

4) MfdmsS odStedMmMlsOdzes’ dz' IsjtcOskzted .
[WstodpzpdglestmBls O § 5P jtcjH Cd3 Hfifls ¥ LIsO
FZtcOR z9o Odzdz" d3 tf ted<Q) ota{@lz! LOpECHT Iso’ ‘ €hts jdzig'ls,tc Iz € |
Ld3 Mistseo desls’ §swWhdsj dz2 HB dzdrdmMBE SMIs® t



1. i1t omyg st oahdeot w rR 1 ¢6Z Bl oL

bieiso O ttsBtslsO odStdkz' k! v E kOSC sdBE
1H' 2Mdgj dgdzv Ctoj Mdzj dgdz? L O Odz' detsG s
I Bydmdzj dzdz" dzO9 Odzls Oy § dz' .
I gL dzOYj dzdz® 2028 ' dz' PR L bkfdd
ftod@REs s Qe s OsilzL dzO.

4. 1" HB'tc fdztsh ffjtejte' L " 9® odL dzOyj dedr

w NP W

5. sBBodzhmistelz 9 Odzdz? *° tSLOREZdSE L OH O
L sdz flste’ dzd, hts 'Skt e OtzdicsL EOL dz@9
BsCtso' 2 fsjCy' ~ Mt .@] Cre®ded S bdzL

tetsL ¢ @prHEZoMmiste' dz BHddd L dzO2B ' dzr ' dzO09 O
1. 1. stojfMmdzj dgdz" L Oc Odz! dgsegts o d G dzW H |

1 OcOdzr dzgd?2 o9dedzwH MmMiste' dzd SCttOZO IsO
OQtcC zh* f swidzt © Odz' dzats’ LOfdMSd tOLBd L
3O fis OB 1: 100, 1: 200, 1: 250 OBts 1: 400
o dL dzOyQ@edady Istc* o , hs 9C0OL Odz 9 L O9 H Odzdz
Misjteydgwrs MmMlste’ dzd (tetsL d3' tod Mmiste’ dzd, o d dz
O 0dzs O detsets C OdzOIskz, s8N t5) .

1.2. [Bydmdzpdedrt dzOo Odzls O

[BUdMmdzj dzdz? dzOo Odals Oy jdz'@, w¢ &g ydz' Mmds
MssMsodzts dgj ssHEZ tsLOREdiE L O ¢tOdzdn
Bj stsH s, Hs fsyoOkSlkz ttsL tsO:IzszIsz,dztsd3‘ o7

fjtejmMzo sGfs o d@Wso t5° Gy tSipds 2HB] § ts dgdzts y  Is
CjW' y' * dzbs  jeFELO dz 0 p Odzd® o ROz OB % * Yy
f j ] o Odzn®n12Bzdz

10 Mt &tk S©OdRO H' sls! W 'so bl & dz? G300
toldzed i3 | dzj d3j dzls-@ &3 daigziz . dzd  f ts

) SLHBO Y dz  dzON @dzls Oysj' ddz"S d  dzO O fsts Wiy o |
s' &z € Isddsd EWMOBd, 220 1% B) . o & @& ol S ‘&O(
N, wC¢O Myt d(.tlfjfigy Sty jd v Mfted?2 3O



Nj=—. (1.1)
4
4
5 _, 6 U
3 ——05—=—0% —=—0g a7 '

T N'—— Q'—ee—T"
— = . _74__ N

/7/( "_-"'CDS.I._—'@SZ —_— S — N'-——Q'—-—- T
— DG DS —w=— D

L

Z
|

tdfg. 1. v~ B3O Mdaz Lemddzr , w&' H'

s st dzO
f OOdzj dz' ded B § 5" MOB]

lted H" Yy' st dz0o Odzls Oy j dzdzw Iz
S = Ni, wej MmMdms O f swm.

l jtelsd S Odz! dz' 20 45 @ dzls Oty tg dffaddl ddfslOedas telz' & Is -
LGddzOdz! dz' BBsd3d dzlsd :

M®=QQ;
Q__ 1.2)
ME=TQ,

HjLT9"' HMMlsOdz' o' H Iy dzftcH hdzgiztizde 2 f B8Y i O |
o d dz@ Mftcd?2 RO Is! Mmw Ho tsdiz0 W tedzOdzd ,

oJtelsdCOoddz 2 QG *FQ O H' ' d2O C sy jdz §f sW M,

C sy oz

_M?
HJHTo dMmsls @zdinls to

s dddifflsd MS Or Is!  dzd 3 dz2 B Mg s Mises H2dls /1



fswigd BO 5 bklotts:sls: % (dedd). L &fdgday
Mfted2 BEO'WEOMGY BPest Wjtdsy ), ¥l sdksedsa@
f dzsh ddz' Ti, e @@ H' ° dOQodgBy jdz fswvf, HEEK'
_M°€
Tl_ﬁ (14)
HjBihdted 20 filste' dzd .

|

S = Ql
0S 0% 0 f G

/%; 0S ®_s§'_g* 7%3% —-_

i@# —— i

{ .

| —T' |
I L _
|

tdfh. 2. wRj®BO Mdd ' LefMdd , wCk W' ¢l da
dzy § Ot Odzj dz' ded &5 § s MOB]

uddAGMisd NS OF Is2 s fdetsl sW g% Is56 18 QT dz
7-8 ' klotsts ¥ lst S0 dz®f d i3z iyd dakez, 1L yJj ¢
dz02B ' dz2 b ZzOo Odzls Oy § dzd 3 dfls d i ¢ Kue® dy' E@zd d3
L lsW ¢ ko Odizvddt tgv -6z §

1.2. 1. 1 SL His9 Yy dzf 5 dz@ of © dzlai@dyo jCoideevQ Y J dz
fitcd 9 Oy dztss YOMisddzs® dzOdzj » Ols! dz09 Odzls Oy §
] SL His9 ) d' zOo Odzls Oy j dzdzv L Zditso dzt ¢ Is! HtSH
Odzjj def dzdo Ov Is' dzO® L bdddy o jdj ij dsOF

1 2fd ddplzlr dedy dz2' 2 (e dHJdz2 2) o "N o O
ootz 2 (o jHbEY 2) o'y f§jttjHOsIs! v dzO f



(tedf.3) . v L OGcOdzmdiehiipr do zPQDE B L L O W Sted;
_Q+G;,
~ihy
HJl T COlsdz fidzs casO dfistutdly fi fCafHO ;Y * dls € sted
(ssr) o0k AZES 6. f sz

N, , (1.5)

90 dzls Oy dzd 2

L

Ji N2
: — - N92
N3 s,
N
AY - . ntS]_
\ G N
N \G

(o9)
O ) ==
B a°)
)

tdi. 3. wndid@3d HB odL dzOyd dzdzv dzOo Odzls Oy § dz
9 O0dkZs Oy des Bz € OdzOls ' H dzv  Qitdisdie® deO jdfz)j i ArefCodrtzd
fswmeidylste’ &zO L dzj § Ot Odzj dz' ded &3 4§ sV f

sSEjW' Yy ‘dzs CtedMdzsO kst v Ltk Wikfte@iidwas so: d L



h+h?+..+h
i bl
Hniss| BHdtsEBs B dzs$ O¢ drdlLdd2s HOSt® ' 8o. dzs ©  f to
1 2fnd didgw Iz 9 Jton dz 2 (o jHEZY 2) ¢' dzy'
odL dzOYO‘ sO® W stodzlz dztse , € :
N
N, = —1, (1.7)
> hn®
HJn®i ¢ dz €' fgds('n WBEESS' o 020 BEtsdkssCk Mkt d
lJH]JdBO ¢ Z¢CO0O o90dzsOy dets@ ts COdOIs O dzj
G e s dzls O dz! dzts Wijtedsd Mt @Ets (HptBsHOdIs!. 2
sHqWese s dzdy dz' sets f sWmMO (Isj BO 3) dzOl j HIEZ
fsoddts * MftwkBdseoO0dzd HEB o j temd2, 55 ,Is oy S d
ydes odfOHS ANy, Lktygddd" dsyo jHIBEHELE dzOH O

oL HsaN s o tols NG B ezt 5o ' akl &Odgs: L W

hu':

(1.6)

NS =N, cosh (1.8)
cosa
NS = N, sin(b - au)’ r
cosa
Hib,ayiCklsd, kbottjd cttdLtdsod ds* §d&
Ny © L Botmetsy fesjSy' ‘v fwhifdiy {sde

edh. 3) . U2 350G i3d 4§ &d ifasydnd .Miste” dzd

cShts 9jHEYO ¢ d&zZC O o jtorndz St COdzZOISO ¢
900y 0d, hts yv ¢' &$O LdOSsHd! MW o {§ dzt
o jHjdsy o' KOS IigtsyjatsfiiNdm R NS =0.

1.2.2. JljtwldsOodhd Mm@ Cazls @O dsdeo .56 5
50C' o j t6ls@® Oy degdz dzO o

| ZOMdz® 90c0O M’ &z, WSO bkdisedts &
L Ay uz) § 6 H Sy dOE Odgls@ jdziidz" Lo dzls j dzind o

- S (1.10)

HiGHTf 50 20 fd dzO, a®@Ed Miste’ dzd



l jtelsd ¢ Odz' dz Lsfjtej HY J dg dzOo Odzls Oy J dzc
U tej L o Odzls:@pfaiaP? eMBa@d@ife @ d zO Gpe'd fad dz@ ©
906d GcOCBEE. BEHEBHIR dOo OddsOy j d2@ Edfs
SHdzz (P Qdelsdz fd &2z, fted S zOH j dzz f s toj H d &
Il jielsd S Odz dz®d ME ip@Meits O j HEY' 2 &' dzy' o
CORZOO odL dzOYO* 51 v N oWQs|teas Atz Ew Y detilts dOS) d:

o CtO2dz 2 byy' ¢SO, Miste' dd. 1 Isjc

4D B0 LSO EHQdmEt ]S dBL' &z 9t
dz0 9 @ dplsiz’ L §OttOdzj dz' dzgd d3d IsO dzj f Otc ©dzj dz
f 5w f)@EHgO j dz0 1.420 td .

013

S,

Lx ’
<—>} Lc Q+G€>‘ TGGB

t dfh. 4. dnjdBd tosLIsOM zo Odzdzy o j'dede d € Odz' dz

1. 2.Q8ts9 ') s(etsted L tsdzls Odz'1ds C)s 0 20 adBDdzIORYs jO
fjtef jdzHdSEdvtcd: HB o jtlsdSOd dzs’ ff dztsh ¢
o OMdz' H5GC o bitsetset IsdmSk 2 * dzjtey' M
COdz ddzo Odzdzr .o H BSOS’ §t.OdzO.

] " lstese " dz0o Odzs©Oly Y dzdz® tsddafgdz dztstc BOIs

1C



olstelp,, Mt odL dzOyQ@ ‘ulssivnW SO 4R : 12017
1 tod dzOBdzdy jdedrm toBSL WOREZAdS Or difsy dzO ¢

H Sdsdzs 2501 / A s Wy ‘dzs  fj to oo Geotmsyd]jRdz

200 Odzls Oy j dz' HISte' odes BHdddy . Msbdz o
dzO o OMgls @)} dzO YO Is+ L Q¢ W tste Bz dzts ©
W, 5P @& (1.11)

HiA, el BOR ZdzC 50 O 20 "QimdisY dz® dffsddty "zO s
l1ted tBYdMdzj dzdz’ Y tsodzses o' Istetso sets dzO
A= A O, (1.12)
HiA T f dzsh O Cdalsztelz B € 504k 1 UGN W' ™ dzl
ey 'egds 'de (S W y'  kfgdd5L.®f so dai dzdz” )
i SLIcORrEZdZC S0 2 dzOo " Istcw dzlz f dztsh .1 9 Odzls (
LOYigs " H 90dzlsO)y s H2BddesMis® € 6 OdzO.
v OB d&zdyw 1.
1 O9 ' W dzA, P GEAsOx z Qo OG ¢
Q. ¢| 10 20 32 50 | 100 | 200 | 320 | 630 | 1000
Ay 21 28 4 56 | 71 | 10 16 20 | 28 | 36

1 O9 Odzls O dedgdz's dzv H Q' Is! fqw W C L tsMjted HYJC
YJ dzlstc’ 90c6d o90dsOyE. l " Istetseo j dzO9 Odzls Oy
tco dzs 3’ todzts totfusf wHS odgjddda] d3 Mistc " ,dzd G L/ d3 dzls § dzfyc

w:%, (1.13)

HiWp 7 fsedzj o' Istetsej dzO0e Odzls Oy j dzdz? dzO My
Wsttigss 1. 11 .

wdzj ey’ 2 dzg' dz0o Odzls Oy j dadz” , w gt o d dzd ¢
G Ode Gdzdz? flstco twtits BOW @BdEO f toed ftso stets
ftoedfzh jdedz' MlsOdzsets o YOfm' Htodms stej dadzy
To, o0 o T L 8¢ cOC oz T, tsB sRERZE dzv H O s/ fi

Lsfj o] Hy judg v 19 figs udo, %St ik dzts ¥

11



:96{, (1.14)
gt

HIGT90c0O totsL ¢ dzv H iz o(Q, &5 6 1) . O fizg difls Ots te j dzdz™

o' d dzscts gEEBAS/fede i 2028 DY OC ' fls! ( k2O e

coEaz OBt O YOSk cOd d®kzo Odzdzy ) H dzv

jdzj Bj dZs O, N s o ROMP" o Mn dzezO ] defiptz B/

_PR

V= ;

30

HRT 8" HMlsOdz o' H fy 5B J tol Ggzdg) da§ @ O dz@; H

YOMtsls® ©BjtlkOddy {§ okt tzsbd OOk dzth s
OB GOd d&skzo Odadz™ , 1.

[ dzv B ydfmdzj dzadz? L OL dzOyjdedm Mddz * daj to
o' HMIRKROfd®E O dz b dzgj o dcE ' HdesdBz f sdztsy j dzdz
o ls OR® d L dzO 4y O ds ' fyw

R=L.+a,
Hjaio' Hfls @ ©fehl dzj dadzw ftnts* dids o gz IsED@AUAY
B3

(1.15)

HdzW 9 O0Odzls Oy 2, o@EA®ytHzsctER: 82 &G O
R=L.+a- b,
Hib 7T 8" Hfls Odz o' H tctdztse € OF tsfigldsté © dag B tsH2 t5i3
BENd B3Odz! detsdzsz o d dz! tsls ' .
wdzj ey’ 2dzgi dzOo OdzlsOy j dgdg? Hdzw flstc’ dzd €
L o3 dzdzts® ‘dals j defnd o dz'dijls s 9 ° HMfids O fetc s toS ey ' R s
fiie' Lk Hts ' B jlsOdzdzy o tstetslsdes™ YO
f Sdodzv dzgs  BOdzj yj 200 Odzls Oy j dedzv, H v M
LodyuO22des IsOC sy kdstso dats SSGT)fk,OBUSthQLdBQ]-UJtQ@t
HiSG tisaRtO Miste’” dzd. 1 tcd Y! sd@dkz o totsL cOn Zdets €

L jisz 2’ 5Ol , W Stedskz dzO TpzPre detedd’ dz@ 1 pcizizn 2fn f ¢
G, .
T ==hd 1.16
=g 1 (1.16)

HVidzO2B ' dz' h O oz dz 2 20 tB'odffi.G ' Mls! Edso S
[ BLEORkEdRS 89O Moj kO Miste' dzd Gtod H'
RZOds@Y j dz L tsBe@y pdzO | G0 e®E G dztsS Miste’ dzd o

12



Hs ftdMSttej desets OBt Mftse  dzf dzj desets &5
CO@ sBk HE Sctdkse O flt' dd §sdsyjdd o

1.3 1l dL dzOyj dedzv dz©2B' dz' hdr LEMddz &
1.3.1. [6BLSdZOHOddzY dzOo OdzlsOy j dz@ dzO M
1 & md dzdzw Iz Mmilsj tey dzgv - fmMistc' dzd o dL dzOyC
f toigtse 5° Wijtedsd d&O© f dzsm¢ W J ted3d . 1" H
9 JtelsdC Odz dzd » dzO9 Odzls QojsjLdg dZO HNOS IsH “fifw B iyl
hts dzj 3 Ols! 2 f dzsh dzOr BtsSCtsodrm ctcOdzj 2.
ytslsdtod ¢ tcOdzded = wHff) st ‘s RO MV tc 53 1y Ho 530 )
Wjtedodsd, Qis®R0=059 Istsh s 1 te@f)p. v Iste! 5”@
Mistc’ dzOrn Wstdds LW teddSdBO o j tolsd € Odz dgd dzd W j toe &3O

CklsO dzOr d tEzseo d = B GtGO(%J? sStsB Is ts
G
|—L, QI—L,G@':L 8 _ligd 15
2C0S— 2C0S— 2C0S—
Wp
,/
1" | R | y V1
BB,thl§<
fqlsl,ts'é
e AL ZINA_ZIN 1IN L AN ZIN A _T
R Wy 1.
| 7z TQ+T9 Has *
.7 . _
| = =

tdi. 5. {BSLLEOREdRSBs 0 Moj B0 Miswd gds §ted H'

G i ' i
{} l {VGAT'. ATi lG
—~ ! - G MNG'i
| B‘fﬁ/ /%x
;Tli G'i Gli Ti
G1=0,5G; lGi =
tdfh. 6. dwnjdBd totsL C dzZOHOdzdg? o jtlsd S Odz' ded m C

13



BtsC sodnrn G tc@dafddd tddsccteeizdety ¢ ;tc O dzdzts ™ .

| Bted L sdzls Ozt dz' dzOo Odzls Oy j dzdzv Iz Y
CELYfBH d&vEls! MW & 3 HojEd® dd ssPESwdzls O dz'
Wj=05W,; Tj=05T, * Is. H. U IsteaP&tc Oxigizd ° ¢ tiidscfoL 1
%ZOo Odzls Oy j dzdz? b stso dets 1 to oz OuidEls Gar! fiptets * H
1 ddzdS 0% yd2 ftod y' sdkk Swbklsdd?2 &sdjds L
dzJ o ®Ossdgls j dzlmd o dz' Mis! oL f sH ' dzj dzgd s dzO9 (
e ZOH o ' IsOC juiyQdgs, fdsed. L sfj t

y P
W A
N
R
Mz
S ° N
W N

m
T

N

N

m N

T

707

N

N

m
i‘ [ " E
N
777 ’ N

O M B
tdfh. 7. 1028 " dz2 h dzOo Odzls Oy jOdz' 'dints Yztic @ @) dzlz2 o (
W jakO o

1.3.2. ) dzOntsHY j dedzgv dapIR jBtc ydplz' M3 daX oz dalsif
bdz W' COY' ° bk ‘dedinh Qs lsod Ro diflstde d s so & Is !
f ' & Hdov Hdslsdyfddn jdj dj dsHday fesig Tz
tetsL S5’ o] HAWCEZEBEBEW CT Bczv Isfigls stiztzn o f B8Y f3* o
Ud Iso jitlsdgf"? Mfipls jote dad 4 dz' = #Hdey MH® . YISy sofy’
Mistc' dzd §sH' dzvwels! d20 yYslbyiksds Oad fsisEgW cd
GsL C s o fplstd O s v SHJAOSEe " ) . 1
fMiste' dzd ftsH " dzw s Is' dePdz'H 9 A dz'6 todr f f mfdEswEi' O i)«
SHdSEE (o0 d*f "f e e’ Lk o' His' L dgv* Is! f)
Gtz d Mo H odL dOydlkd diR ®Bd& h@O? B s v

fls d ¢ & &z faf dzdzv .
288 Mfteshisdlsd §otsyj . &6 dgt

14



dzGzls Oy j dz' Misjtoy dA.7,0B sk 8o ddstc( tctf 8,68 dz' dzd A
W tcds. 4O HAzvW ydes MmMlsjteydz o ° dzj 5B R
f'Ldg "] § HBdEOd®BEzIs' Mw f§ dzsh® §fjtcjtc’ L

1.3. 3. ]l sBlkzHtsoW® ME dOR'e jodfldddCotrdz! dzd - ,
Gsted L 'EHAglE O ddzO 9 O dzls Oy § dz! ‘ tclzn sd3 dzO 9 O dzls C
9LHBoY Mte' dzd tOLtsB L 9 0dzlsOy daddzs 9 L C ts5¢
o ddad ¢ O Is! fted dz02B' dz2h dzjode' Hdzdm ff SO
ydra LEfmddz B EfHudzcfoasz o ‘AH def ‘dz' ' tswed dzd ydats® i
f dzsh dfzlso 8 OBt GEtstedL sdzlsOdz! dets™ cGteOdz Ml
L OcOdz! detst d3j ssHdC s , 6] o d G dOH Jfighstsjs tcyeda™ [ 1f,
dzOdzj 3y dlsOndasH dattsy B sCtsoats’™ ° cEtstodL sSdzls Odz' da
BzHIzo Olsd Ho' d&z' dz' off dzd o Iz Aj Msmiz’ Is
fswim' o o5 WGP ro 1dzd Y dz' scts f s8YMHO o Isj diC
o jtrndy tets fsWmMO o Isjd3' 3.

[ tdg 8 efdzdelz ([ . 1) hzCOdesets L EzMmdd
Yyt ts L eMmdddy L Gdjj ey as'HH dzgPg detO H O filpth dz¢f
dZoftcw sz, WwWECO tkzrO' Is! MW oLHBoY CtdMmistclz€

10 fteOCIsdy’ dzO2yoOfmls' hj odSttcdmistse izt
off dzd o Iz :

-odLdzOyj dzdzy L Odzj ydesMmis®, wCO failpy 2° L
CosteH OB YSd §tod ¢ dzO R dzdz &z His0 O G
slstcd d3Odats”™ L Odzj 3 datsfls * ;

-odL dzOyj dedzy L Odzj ydesfyls® , s ftsoowLlz® L&
Lemddzdzw &3 (Lo dyO2des L fistcdddid ttj O0Cy"'
fjtejr " H hdwitsds M EZOHOddzY ccwOW ' ¢ o ’

diz° off dzdolz hECOdeséts L zfMmd dzdzw .

1 tod Yy sdiskz L Odzy ¥ desmls® hts ftseodbwlL lze
(ol xs s ysd §tod s dzOy Odatlzy L fydf dzefstg @G dg * W d3c
o dL dzOYyOs Is! Mw s O¢ hodsts, w ¢ ' ftcd tc &

ded Odzls O ij daaf O2 dzets Bj stsHisdz dz2OMCte’ L des@ts
odtc’ L zaRdazy ok
16" Hdzets L fted2davlsddsd tcOdz M j [z ggtsjed® dzd
L zZOR SHWIs! v @0l § dz'dzmftplsias ‘daz@ ayd S stedMmistse z° ¢
1l cd S dzOH ftsBlzHtBod dz d2 2 ofdzdelz Hdzw
f sw MmO dz0o jH.j&zd 2! EEdkz HetedN® dz' dz' 2 o f dzd o k2
f sfypdz’ Hiso dats s " .

15



1 3 5 7 1 Ilg 11 13
“h
N Y
P E 4 6 8 [0 12 141§ 18 203, 22 24 26 |o P8
77 a | a | a - h - a
Vi I-1
... 599
US7-18 y
Sie1518 X1 B
-t =P=l
—t X2 - B
da S
TR
—L | 9
i@ S TTTT 1
618 L—T ] 1
| ’I’I’I’I’r H G
da Sr.is
e 1 4
'SInU
Sle o M
S8
Yo )i
So022 l -
P=1
1
da S0 - .
1 d
t dfh. 8. 1 sBzHgeo @ dz' gzuzd d3g leleOr o j telsd € Odz! dzk
f OtcOdzj dz' ded 3 ¢ sV MO 3]
l €] indz mw Z d3OmMhIlsOB ' mMnd B3O MiIste® dzd ,
frgq’dzOdleCQ], w gt H' 8Ist 1.&0 .Mmlvtg'tagla (Mmds]jficy dz' |
wedBIstf' B dats

odL dzOydlisd, oditdzlz’ di3ts totsL to

16



Yomisddzd, L O dz¢* B flsjtey & ', ®WEL ¢ dovsLOs
tc' Rk ftcOots’ o' HM'BW dets’™ YOMIsdded (tedm

I L dz0y0‘ dits BBy dels dz' s tsYSC dj Is(dlstd Usd fiypr
o' ' Hetn " d"dr Misjtoy dz o o idas i lelyd figkzy t

U tetsL G dzv HIzZo Odzts BEEB) o Y H i j (B 2 7 | Is &
18, H& (&ijdeyge 176 1 L &zOY0* & o' HilsOd
His dz' dz2 PyuBtohn d GEEEMSC ZOH O B to' o dgv dzdgv 16
BsdBj delsdzgd »  IssyYyss . l slstc’ B dz' My 929" Hdetsh j
Ctsdzd Pydfde®@o tstolzy o' H f j to j@ed iy d dgtscgdzO L dz

aMg=0; - S;.g+Pyx =0;

_Pax X
MR
aM;=0; Sg18M+Pyx=0;
__ P X%
Si6 18 h e

[MS & ¢d yv Witttk KO §OtOdzj dz¥ dz
CoEfz-18 SO MbssweO dzj ' fMdezsls! (.9' wH O
5OC sHOHE E ' odav dedzg" to' o dzgso OGd Hd&W o dL «
flstsw CAzx OMB tzlw  dzj WG to' o dgw dzdzv Risdgj dzls ' o,
fjtofdf tzilzw oz Hts tsMj2 W' o:

ay =0; S;.qigsina- P4=0;

P _ 1
87'18_sina sina
lde¢tstcdmssolz’ d¢i3s y' to' adagWdadz" ° BERHE' B
IS, 0
F59 gum=0  s.,=2=0
_ _h
e =l S7-9 =
o 0
I+ Beas f todfy =0 S.LG—lSZE:O;

f todfy =1 618~ " | -

17



1

I 518= o
ssdzd RBgdOotstezy o' H Hitejte' Ll L6 Hds
S.90=95618=5;.15=0. Il H dkd s s’ dz' dz' 9 "' H
sls tcd 3O dzdz' L dzOyJ dedzv L13B, oHglzlz * dgtE dE o {f tc!

L ® O Is! fqw L dzz dz' s d di3d dz' dF _Ygded . Biop®R d
tesL M’ yj dese s FlD] toqdd@Wts dfiAs wisiin@yB88). L ' L S O ( tod

vO¢ WO, ftd odL dzOyjafz o L Wilmiffitfia®H ©@° M
ytslsdted Mmisj tey dz' d3j IstsH ZOmMCte' L dzsets  f § t
o Sz dzj BO' By dzdeosMmlks' , kskkz LOMkshtse b
t o sz Pydidetcj &3° " O i3 o oL tsdz 20 ( ted .

y

S-20

S022

.20
Sis20

P:]_

tdf.y.1.l8dtc' LOdd?2 obkLtsd HdY MO ¥ jtcdd

4l ZOHO' d@3s o' o dzV dzdzv o' 9 dzs®o O d HzW ok

ayY=0, Py+& 0=0 S p0=-PBy=-1

sdd)y, hseifBlzeo O dzO H' dzwdzy' &' ¥ okLd
ftsH dzw ‘' Is! qw &'y yYyddid oeokzL zOdkd B todzj dats
o dzOMmdz' HisC Yysets o' Hftse ' Hdz dz' dz' o f dzo
9 Ktt's L SteHddZOsE 1 9o Issyy' )20 Hts 0 o

L L& L OE Isdds, hts dzOo Odzls Oy J dzdzv dzO Mls
dzj LuilgQf tetsW * dz' fidtedte' L HdA&v ddas ftod2 3O
esL CtsM’” o .

L WjttdBOR L dzj f OtcOdzj dz' dzedeEts(m Isf ts e OH3d dz
of dzdoz L sBtcOMNj d&drB zaz@ Is tcd 3@ Iff dizd ezlf " | [z Gigl dz
tesL S sMOR IsO MlsswC Or (tedfm. 1.9), Is s Zkz
B4 A3 W § 6.

18



Uh
9 11
3 3 15
\ 17 19 o1 23
$|c o
N 4 6 II 8\“10 12 14 16 18 20 22¢ 24
Al <a> :a> :a= Q
5 7 r -
07 9 11
‘ \"— A ]3
Sql 15 17 19 21
N8N NN N N N N N] L T T K
Soo 10 12 14 16 1 /
X1 -
| B
d&z. B3 - R -
__________ K
1
%
d. Bs m "
e}
dz. %~
3 8a
r— H
S I1-11
Srsy & 2—3____
SH10 12 17 16118 20 2224~~~ =K
- | -
d. & 1—_Tﬁ—l—l_l_l_l—l_l_I"I"I"I"I“I‘I‘I‘l‘l‘l—|—|-
____________ K
A
tdfh. 9. 1 tsBRZHtSOO d' dz' 2 off dzdoeo & odzqd daj d3j dzls

dzj § Ot Odzj dz' ded B  sW MO

19



{ Sy B % j tBuut L BB @R dls!  WiS8j L Mls
6-8 ' wWBLeWVdz B ' o dzsgddde.z ftcOots™ o HM'
[ v to s 18C i j5dzls dzs ¥ s UK ¢ s B EHQ  fsjstal
& d2 2 HS s SkEMd®C O LWpORsOdE]y Odd ¥ j tdd.
sutsH' Lt o dzvqdilizv= Ot IsstcdfsHO0O afFfs :
0) PgE@Ostslzy o' H i’ Lk
aAMg=0; S ;R P, xO0;
P&y %
S= R R
HjR T 202 C Stots 4sO@z! o “(Hfi toff j dzn d SKz et te )z’ oz kb
LA d dz8gvg, ; o3
B) fPfdOottzy o' H fjjt' Lk
aMg =0; -SS_SCR:O;

S.8=0.

1 G' Hdzts L s isjtojdddeChplisdvdegigld LfGai® o O Td Sd&Y @zOdz'
ftow 3O, wWCE BsydO ftsBlkzHEZoOIsd L O HotBO &

0

ef, =0 S_.q=—=0;
Y] S ¥ R
R
fwed =R 35_8:§:1.
I H IsKsdOd 9 IRiPIS ' ZzOH O ®Bs k dBOMh IsOB
Histe' o dg® ° sHdddy"' . ["90 ¢' 2¢O LB'GO"Is

L M) YisdpdiZ 8o MEO &S sdzkz * s (MedMeae’ L CO 6

[ d2 0 efdzdolk L kSdds0O bdzdoyjBe gstiits gl -
(d®EH) BERHESI! v OdOdetse ' ydats ' dzg' v &3
f Og@dzdzd i3d § sV MOdiB,0,d H d od.dzj todfficd y' 5B
ptcOnRtsokzoaOlsd, Nt §djui Skhdddoyok lse jiwn
( tedlfg,e y =h @osay =(h- algay) @osay.

rdzw f sekHtseod o dz' °’ ofdzdo 2 o whmsusw C Iz
hts fesSsHdls! ) A8 810 f)lst oy clzy H50° Bs  t6' o dat
o  Hf' yjdets’™ yQ@Mmisdded (tedfm. 1.9,

O) uR@TEOo Stolztay) 0" HEz § J

20



aMg=0; -S. 3 OR, x O

Sy 8= lelc")(z _)I(Z-
B) 4RO oststelzy o' H fitjte’ LE
aMg=0; -S,g0=0;
7.8 =0.

16" Hdzts L slsted di3Odzd d3d L ®@'dajey dzets it tzdzef z 1 4
ftow 3O, wWCE BsydO fftsBlkzHEZoOIsSd L O HotBO &

0
e =0 57-8:'|— 0;

Utﬁxzzl S7_8::—:1.

['90 ¢ &CO LB' €O 'Mw L dbd o
flsyde-18 ol Clsiddnw L BIX)S O (tedf.

1.4. [Bydmdzj dzdzv dzO28B"' dz' hdn L EMdd

[ dzw Milsj toy dz2' o fswf' o, h s dzOdzj y Ols

G 5 tedpLOxz! dzts’ W J ted3, stcj BO o' Hfitse ' Hdzs BE
Missmiz’ Is: Mw G jtejoOydets™ B' dz! htsmls® MmiIsd ey c
1 028" drfzj o e Hdzgd d3  tsdztsy j dedzv d3 © Odzls Oy

o jJtlsdC Odz dzdr dz0Oo Odzls Oy j dz ‘ IsO¢ j f s dzts
L B9 Mv dOfeslsd EOC I BOd dets’  StoH d dzC
L ¢ @sdgly flsjteydz . 1ted Y! Bz IstejBO

BROC f) dodOsdm Codzj dzdz? o " H BOhIsd CtcOdzO yj dzlste
CtcO8 Mlstc’" dzd dz2O ©9COLOdgz ©® L OoHOdzgdz" n o
fsdzsoddz HBoydded o' L CO.

sddzd " dzgjtey’ , hts H' 8! d2ZO 90OdzlsOy, o
o' HMB@dzZH yYjdzlstce® 90cd 9" ' LSO HB M’ 1S E
¢ t6 ©dzO. stz fted H' Csted L sdzls Odz! dzd = 0

foizj dzdz? 0 Odzls Oy dgsets ' LCO odded O IStsH '
RO AP dz! dzts Bz YRistclr | 9440 Isodtf dedyodg® ™ o © HRmls @ dzw
HOdzts’ Cktemtso t5° tctsB SIYR 2D Dz HBsEREE
Y=Ymax OB 5 B,

] Mdzv ftsBlkzHtsed dzj tsB A dzoaied Az dij Isdg € dBYRc

21



9" H oJtelsd¢ Odz: dzd ~ OBt 9 "' H Gtsted L t5dzls Odz!
LBOjd2 LO WtstedRzdztss :

n Ly

S:i;";}lID,yi + g“\quxdx, (1.17)

HIRTLBMjtdHY jd' Mmddd, "Mt dzjyOls! ‘dzd;f dztsh
yitsteHd dzOlsd dz' d22° of dzdoelz, o' HfBo ' Hdz Ist
Oy, Yy T " dzlsj dzd o dz' Mls tetsL f sSH' dzj dese 5 dzOo C
offdizz E WEkdC y'X o o HEsOHz Misdedzvdzdlz o ©Hzts cid
Iy j te) Wegse =L H.

L tOL ' MlsOdts’ ' dzsg dzmd o detsfifis=q:tetsL f SH '
Lfr] L
0k YxdX = qiyxdX = qwy, (1.18)
0 0

HiWg T § dzsh O o3 3 dz' dg' * & ofdzdelz 2 BOL SO
L@ tsL o3 daded 7z " ¥ Rzd gy dzdsd y  f dztsh O], s
o' Lde BBSSCd ©'H dzdzt sots’ dz' dz2' ") .
1 kttORkzo Odzdzy &3 to' o datsiyis) dz@r B’ W asdeaizlz
n
X = a Ry tawg. . (1.19)
i=1
[dzv  dz' dg' 2 ofdzdobk L EziwfzdsOz fisy tY tzter
f dztsh ¢ dgd
1.4.1. 3 kidddv) e dfjtswimOfd divisvs ' Brdils j
NS &zon 0 5! v S 1S reFdd Mfedudd edr o
o jtelsd S Odzt ded B, ¢ tsted L E3iEls @z ddiakd ¥ I§ @zdaf ts3d

S =S+ +9. (1.20)
V2Md &fzs L 2OYOs s L O Wskdkzdss (1.19
o idizz y! sSEt5 LEzfddzdy o' H H'  tHJddyds’

BsCtsots’ Wjttddd. tfyjtcjHy | dz g, , Histe' ¢
Gy ‘NI, 0O ' dzls joab)s 1o tfigs Hy'lsdz) dzts 6 51 Az @rits s g ¢
' dals j dzf) i, dethfids T dzj 3§ Ols: 2 f dzish dbdgO R B 5 &5 81 A
Mad BORRd 1dzB . tcffj.dzlstc 9 Ocd o0dzZsOy detsects 9o ' |

22



BOS Md BOdz dzts’ tteHddzOld dz' dz ° ofdzde bk tets
LdzOC fA+0, WChts §'H H''s 9jtlsdS Od ded A
o, wCh mne & dds migw

) 2fd 8fdavdzy B sWfs eRGHJI! HEB M dEZOHE ¢

oL ZOYOF s! OdzOdBc ' bz o @R indpeAizs o j 1 jls: Mw
(1.19) L HBftsBserr & d° ofdkzdeolk L EMmdd
sHddzd ydgs{ dzdf, " ts kRO Is! v k& f§ dtsh ddz' G
lalztsy j degdz?Y 9 Odzls Oy deséts 9" LSO L Odzdh OF Is! fyw
fted odL dzOyUj dzdz' BOC BY B doz s E tsis o LAEOIAS Qipdz"
stedcteOdzdzts’ Tilste' dzd drRts fRYSIEZE H W2 Is WS g g, teg H ¥

To o Te o T © ' dzlsj dzfpd o dz' Mls tcts L f=w ' dayj dzts ¢
Yy ctcOdzdztiz? fmigtc L OL dzOyJ dz2'@ dz0o Odzls Oy j dzdgw

lted odL dzOyj dzdz L zfd dz 9 BHJded ydzd -
9 9 Ols! ,S?h:@.

1|zfr]qa‘§dzqudz9qosLSJ LO LEfmdddyd k& ¢ d
50¢d2 Mmisf B.

COhts @YOHEs? SO0l ftsoitsHdls!: yYjtejdL
ts@lso Odzgdn dz0 GGetdzso Ck flste' dzf. & CA)y B3
Nk B0t dzj L 2fddzdzy Histe'Np dzsl?  osij Md2ods v20 & o dats
o' H Whtedsd Yisiftgjetg ydsc iste’ dzd C sy dzj L
My GO Is* Mw wHddB (swihtd, OBSB tsL fBH"
odtrnds &3d ud dzdydz’ &3d § sV MOd].

102B & h fgwshdejddd *° odfOHBS, (s
o Oglsese s C OdzOISO * Mdzkz* dzd M j sHdd® B9
fsMmjted Hddz 3 ¥ dzdy & 33d UltEVﬂfn@ldst%lﬁSJLOBCfnd
pjtendz 7 YBWMOS HBt' adzs' gkdzr, O MkBOk
f swWmOn :

S =Ny + N, cosh. (1.21)
1emMddzdzyr o ftswimMOr o' H fBLHBI YEOT deOo
ok BOtdzsj Sihddysy ey Nt des’  Hdv B

Cuictsdzls Oz dzgs’ W jteds, odL zOYUOsIls: L O ¥ stk
sCtcj Bdr HEBHOISE 9.

23



100 tev s EstedL sdzZsOd dzdn  dzO» Odiak, 0y | BBz
L cORbASOE Bz dztss (1. 21) Hikdd2 HBHOISE
WCBEt OB M Isdzj Sp O datzv dz'L Mzdndf.dzdzw
[Hddsyd f§svid ktodctOddeds Mist' &z Hd
M d3j lsted ydzs totsL sOh 50 Odzd s BStsod@zj % jted

Y gy d3 fr]UtSff]tSBtS%HleandlﬂZdeW fswim'e M H
)k &3O gtz ez o BHq’dz,Isudzq"" f 5% MO Isted ¢ ts O dad;

=250 + S,}‘ (1.22)
cs 'k 1sted3|zdz . 20) H'W ¢ &OH Odad
P& o Odzdz adf HEBEADISS ' o .
1.4.2. 1kfdddy o | dj dj dls 001 et figk d'
fMlsswed BBCBodn CcOdj?2 Mt d&d MYftd?

dzOo OdEz®y | U s Bz leffﬁg@zmiz&,]) 9 9 dad O O¢¥ s O dzC

L g Gdee § svMOR .

lted tetsL ' fdz 2 toj h ' sl 5) B & o RETNOEL 63 ts
20 Ctoditsd d 2 H' d&vdzy' Miste' dzd LYOOFHI
LOeYHd MbdMSEoOdz dz' . ¢SO B " ' L] distwd
L Csfg@r tofed dzdzets BOE B! © O Mdickd™ 'k fAfls
L s@zE dzd , OB Histe' odzs 8 Is!  dzlz dzs .

1.4.3. 1kEfmMddday o jdjdjdson twjh ¢
{ sLSBMd  “todfylises®Odz ez 7 ct@dzi 2 Hftcd R gk E
4200 Odzls O j dedz” , Hijsto® j teisd € Odzy wetlz” ¢ dzsh  ded

svtsdlz LEMmdddy o ddn o dL dzBfurOsiss v PR ke H
fsdvc0O' ddhj o ktsdkz, "t o0dsOydd2 o

dzj © d ¢ ' H dats B3Iz f sdztsy J dzdz’ |, h ts o dLadEOYO' Is
tetsL G dzsHtiz 0 Pdzj 3] dzls© ftod k' o f dztsh d dz'
P.

CS fsCOLOd tods hj, dzO02 B " dz! h dzj o d
H OQxizlz odyf OHCE BlzHJ sO¢ 4, LO WwWEtsEts ?

BOC M B3O0dz dzs WRsteHsBdzBIE |z dzy dzZO° o 9 fRigds Dz

® HHOdv® yYJg?2 yjdzste 90cd ©" H BM" B J tolsC
1 " fmpdzv L O6vwMmizo Odzdzy dzO02B " dz' M dzj 9 d G ' H dzt

f sdztsy § dedzv o OdzlsOtg zatBlEe ROFd L € O©. 1 DO, 1.15) |

24



CstedL sdzls Odz' dg' Toddp o' Agzls OPJ dedizls ' ds L O W stedskz
Hsf sdisets o Hftseo Hdets™ dz' dz2'@ ' ofdzdoelz o dL
{ME" OtV diz e stedL BdzlsOdz! dzd = dzOVOHES, Oy J
L & fyd dzdzw b tesL CsMOR Ctsted L sdzls Ozt dzd A
MisdMAdzdd Bz 1 eMmMddzdzv E MlsswCOR EtedL dzls
ud &3 kdS @gzeizdn 0 ksBz fted §° HBSt' f dtsh
fteds®s Is! MW L O 9] tolsd Gdpddzdflzd dtsd dzO o Odzls Oy §

2. rJarwt Y[ Lz Yrtrtwywl worptrpwl o ow g
rdzv odcetslstso dzj dzdegv CtoOdetsodr MiIste” dz L o
Msodz" (ROBGEH BB) . 1 j to] tc'Hdzts lsidlfvdzadirs 3 jdzts) d3
odBdicO’ Is! MistsL @ dz2 wallzdfdg~L HOdZ' o dff OHEC ' 9.
1.1 02" d hj Mmlsdme IS:,?‘@dzJszIaJ a3y g D dzdzvH O dzts
fijtejoadhkz' L O OB MtEaRR I8 dzdiazh 1j dz@ip ) digbiec dgo@sdz!
dzj dzOB Oc¢ O®zdOIHYY D5 H d! séts. w8 Hd Y 9" Hd
J dzj BB dzH Odzs’ ctelkzfd HftwwOys s ls! dzdhj dO Mmlisc
1 dzsh 2 f j o] to' A, B, d3j edaf) LA @alp@ixdss s L O W tstedi
AZ&LB, (2.1)
] MR
Hd)] T e W' vy ‘" dzls fsLHBoyde Bets L 6ddzlz, W
Misjtey dw O s g 2 s j toj H &0, 16.08, dzv0O fden® tots
Mlss=@5.806,MiCtsj¥" vy dzs kEddse tosBtlsd, N

sHdddydeds SklsddS' o ' 1,0 Hdv §R#Ho ' 2 dzg
tEL Ok 8o d2 6§ ' tc kOl tc @iz dzs § EOa v
2161 /M &3

10 thmdese’ BHJjwy Odese s L O WistodgAlzss (
odBdiO’ i3 L sOB d&zd Yy MostelsOd3d dzsz f es§ C
Ho BlsOg ikzj toh 8 M3z c(zH OB@KIYIsdclw@ tzd § jtojte' L ' o
Miste’ dzd oXEWO@RAEZ . &z L

[ dzv odBtcOdzadms  jtojte" L " & jdzj d3j dals' o
SC1 /s O W st d3lz dzts &

S :&Lﬁt MR, (2.2)
] A

o WGC'2 CwjW' y's delsdiidiziciztse ¥ 24 LR@S gzdzts o

25



ez yS smis|. flsj toy dgv
LdzzyS ' fls!  flsj oy dgv

- m 2.3)

Fmin
HJmT Stsj W' y' * dals L o jlH Fdedztzj is ts of §| de@doiids'p, 4
hts odL dOyoO’ Is: Mw wC o' HMisK[s d3 dsiz"> d3sCudz’ deladic:

COH' M) " dgjtey’ "~ ] te] teadidyz , d3tsidy) aiMsus@piad 2dz] e 1
f dztsh j & Afgf tcd a Bapvdalg:" |
= Imin
Mmin A (2.4)
v OB d&A1yw

SEiW' Yy CodEs f 5L H|SY ks ts@igks itz dei) zls] dz
Haw flsOdzj 23 ROEXE wls

] dzz y¢ * fm : ] dzz y & ' M . "
| dzjdiiz o 1 dz0 y J dzdz | dzjdizi o 1 020 y J| dzdz

0 1,00 100 0,60

10 0,99 110 0,52

20 0,97 120 0,45

30 0,95 130 0,40

40 0,92 140 0,36

50 0,89 150 0,32

60 0,86 160 0,29

70 0,81 180 0,23

80 0,75 200 0,19

90 0,69 220 0,16

[y ) kOStY fted2kOIdMY L O kOB dzd ydzd d3d
Ssd W' y' " dals Lded Hif tdafid.d3@ ‘tsle oy W

O) Huudy' o Mk’ dzd

B) Hdkv Mmssme08 tjh ' sCd

[ dzv tetsL S o gz Y Qe bdzlsL @ . 20O dzdodgz]] » IsiA

o' H o' Hdetsh j dzedzv Ip st e BotRicBadArdz MO * c

fin ' H 0 ' I dptishe jiscitad - xstemléqg:rslﬁlﬂ-il@;@o f 5w
f

26



I .
€ tsfih;z-@:

tc
kl:ii:m, (2.5)
e It‘5min|'5f
Hdlygin lg T d2' BOd &g i dsd ity " f]

L Sk sdsisted YydzO HBo Y  BACMAH dzgsG 5 Mis | to

v OB d&Af2y v
1 20Oy J dzdzv CWHHWVY C'BdzZE &M o
s &d W dap | 2@ ddilen dzv sl hlhn ' o
Ky =iy [lyg 80 100 120 | 140 | 160 | 180 | 200
ky ¢ 2 008 | 089 | 08 | 077 | 074 | 072 | 070
ky2 2 002 | 084 | 078 | 074 | 070 | 0,70 | 0,70
[ d BOd dzd? 1OH' by wyd oy N s i)z H(
SHd@es CEklsdzd¢ O ©OBts HOoBISOO KO, 9 dL dzO y (

stcls O dzls Y, OOB.0 ' [iB3df jtejte' L' o Iktekze yomlk
A dzd y j des e d 2 BOIs ] :

V2

Fmin =T :T(DL - d)o 0,35‘(DL - d), (2.6)

HiD,,dieo  Hftseo "  Hdzs LBsoads Ndg'" 2 H' ORjIste ' Ist

rdv MSkOHdzds fitejte' L' ® oW & tcOH
L @t dzss Wit dkzdztss (2. 4), o ML 0Ky His
LO &gt HtcOoddzOBBd Gf stekz dBOIs jzcO dRdi’ o
s d3d dzls * o Ydzd oyt st &i3d yomilsddz ¢ J tc,
04 Q@ fledzdzy s 2) .

2.CChO2B " dzr hj tesL Iswv cSgq O @ dEB Misidd ¢ ded

L dzOyJ dzedz? &3 § j toj o dh kL HylsXfifpdzsizee I dz/ vfckgtssl 6lS' O @
C1/2dsL O ¥ Stcdkz dzis

s:hd:ml?

A . (2.7)

27



3. cShts MmdMS ko Odz dg' L Emddzdzy o j dzj
@Msdzs sded B L dzOYj dede” 3 L dzgOydets d3j dz" © o H
L bgrfS. (e 1,5 tOLf)o, 'lstBH'dz § dzbsh o i jfttsjOte st
L @' H dzshrars & ¥ st ds

Se 5

A2 , 2.8
TR (2.8)

BJL YHOd hts™ Hjtejo toCd dzOftelzy j dz .

] dzz y§&¢ ' fmls: MsdmMdzzlsdr W' o, O OC B,
fsoddzdzO § jtcjodhkzeOlsd 120, ¢ dzlz 1 250.Mm Is !
1 Gdzs L y' oo oddBscE L |, dzd Mz’ H L OMIstsmiz
MswC' 9 CklsddS¢d L hdtoddess tsdzdy' , d3d o
B ddz ' H 1/ 50 Htsoyddzed L CtsMikz OB Mist

3. sfr1ravvtuvidloér1c dvtwfrR w tf1tdmu |
dlstc' &ZO0O CwlwOSw ot shMisstesolz W j tedilz, i

C''d& Sts° fdsMSdR. vk fid Stdhstbks o Od
oHtsd3" ftoddzydfd SCdelstclzs 9 OdzBA 3..2L dz' 9  d

T — e e e e
i— Fo 4 \_\\ﬁ' o - R \\JF ‘t /Zﬁ S (
; N / % 0N P G 2 N
// w 7 % % oS
& e & e RS
13)

© B
A trﬂ_ézm—_ﬁ\_zi
TN T
\
|
¢ H d

tdB. 1. JbLdd §osmMsds Wit L Skisd

I L dadd ctsdzls Oz ded B St Odzj 2 flste' dzd € s dzf
W OMsdsS, hdvitd §tdso Otk aOdediv § sl oy de'da
flsjteyds o G:VEP 82 Gosdm.l kL dzd BBCBOdR Ck

28



By ks dzgj &Old WOmMsdsS, Odj o Mt
pftedmissozs 5! v  #OF) s deids Ode'  dedCipds s o h € g
(tepMej 3.2¢j) . 1 tlte' Bdgz Issoh ddzz % Ofsdes S
BOC fld BOdz dzts’  Is (s dHGIES o § & d*dSy’ St o Ot ¥ |
W Oftsdz (.

Sz M)

tdB. 2. JoCdG $Hged L Isttkzs

liBBAR Hdzs 5 sy dzdo sfyls® L OBtdddl pydlso
ksBlsts OC] 'R L& " jddzv, Codzd ' of
fjtejlsddzOe s mMw o HBHE 320HsyYyyd Hesghdor,
S ZOHM: IsL. € ks dzd Ct6 oo, OIS C jf sylfjczls 2° Is+ fqw
WOMsd s, Isgsydzj vyj delstelzo Odedzy  Misj oy dz' &  dzj
BOC MO da o3 dz" diIsd JEMyj dsedmdisjls, hts o
s tsyS dilsdfdplze sfj 2 jdzj Bj dzls' o tPrB)IsC dl * HE s &
Misjtoy d¥ g adn®y @z dz' v, hts ftesnSHiBGL TlooL !

stz YyoOmls' MmMjteyd twjih's¢d dBsykls! it
flstedy dz' © Wi o ° fdzv W Oftsdzdzts BztsBzied L € ¢
(B9, ¢ Mdzv elsdMmERRB L) @t ob Jsis s tslf | ©

29



sBtetsB C d, Oazvodd Cttieod@rdssCo (OzfBH, B stey ' o

rdzv fsdzj ¢h j dedz btcOdzeit stelskzo Odzedzy  flste
MiCy' 2 LOaHBaYCd 5...6 dddrn {62 w0 sl
106" Hdzlz® Is! mi Sy’ Lo dyOBgetzd A Hitss & titzy &
wdrl e 33Bd M.

pr—— 1"— —————

— |

—

/_-I-/\_ -

td®. 3. stdhbekzCy' ~ Midc o & 3 Mmjcy' v
ClEzdSOQs (OB® Itekze (

mo sflstse @ YOMlsddz® Miste' dzd, hts " Oteds t
Codaistelzd * s ) BiH OHSE o S ¢ &40 i s dzts ¢ zig0 ¢ dzO
(eBm.4). vOC' MOd jdzj di3jdelsd o dC €t flstse
flsded (3SY M.

[ BLEORZdsC o kL fsse dasafizn dilss fig's Las OF & dz6 |
LoOwdeds "o's, s fdCt' § Gsdkdd jcges ol

30



fswMO. cChts ofg' flsjtyd odcakds dpdzs, L
fMds, dzj sBRr' ' Hdzgdr Hdzv Htef CO" § dzj dedgv totsL C s
, X
ble, RE !
HiSei L 2fd dzdzy jiiats dilic o ) DG LY, * dzls W stedgd oo
LOdzj ¥ dlIs! 9" H Is j - dass@E of 'to’d tmBiO bz D P tzdz” (
Qo lssBwOIsd ydes Bz kiLio OB plOdatizo ©; wCed2 L odyc

ssoh ddz'  5dzfRyl to € IzHEIBMEIR;, S 6 L' Lk Skls
jdzj S IsteEs0dbt: Haew  CtsdefflstelzSy' 3 “L 2flsC

Rt =15C 1\ /%fE9f 1 O) .

sklsdzdSd tjh IsCd ftodo Otcs s s dgyse d BE
o Od, d3' a disiadiz hof dhd (St BIB):

by =l R =l 2 32)

HjbihdteddzO Cilidad SHAIlsOdz o' v Lts&A(dg" " da'tss’
Yyj dzstc® o Oc filzdffSjOejte' L Sk

ANAOCIsdudaf deGs "o " 9 soddedzO f jtejodhlizo O
LO Wtgdskz@3.2), daj dEjde" wEC dzO 1 M.

CChs tojh SO Mt dzd Itk yoOfmlsO, L
dzj s Gt COljlsO® hoO, Mmk:

Se

(3.1)

I

= . 3.3
ol R (3.3)
[ ' dz' 30dz' dajkn MEzO g ezcdfels© 0, 3 M.
[soyddez LOBC dazlssEts bBEOHJIs! His Wists
Ld®P s E OCd2 Mmftsh B:
O) k toOL' IbtekByOfMmlsda fswfm' e, HE WC
ftcdo Ots s Is! Mw B RLOBBISdMSE (tedfm.
I, =a+b+3Ja%+b?, (3.4)
H J
2
a=_%2 . p=tdg- (do/ch) (3.5)

~ 2sina’ 3 2- (dy/dy)

31



Hid;, dpiT® " Hftse " Hdzts B ' dz' " d 2 QB Isdgjf dalsSidEMzHS; 59 dz
B 3 sMWwdBd Istelzs;

1 d8. sdzfplstezC Yy’ ° Rotflssats’ yOfmlsd dzed

B) Ek ©OL' tBldMSk C'dy' o Istdes A0MIso
f dzts M otz O f 8. 7eE): fn) .

32



_ pd, . (3.6)

" sina’
b ©OL° eBldMCE ¢ dy' o IsEkdezQfnlsd

o)
§4tfddHdClzdzytcde” M dazte Offigiztgddat ded) Bagal fn .
3
%. (3.7)

Iy

tdB. 5. stdmstezCy' ' etz O Miste

-

tdB. 6. - jBO HtS oadL dOyjdedew HEtsoydded h o' o
Ckdz o twjh s HE

33



stsdzmilstezCy' ' ¢ obkL dzZO Cto] Mdwils! dO Ctej o
BzZ3OMh IsOB 1: 2, 1: 2,5 0OBts 1: 4 .toas,06wWs
MartsHWIS! Mw E okL d' , odH L 9O0Otes 9 Odedzv , Is 0
\dodHddi Mmisjteyds , f Jdzd jifgidag febizb dzv tizgz’ § 86 O

A7 &

s

9

{dB. 7. wRjdd Lo Otdd s dddd  texzCds fy Ay IS iz

34



4. 1TtRrRsJor tdrtdsvvdgorwct o] o wout wf
lozu [l 1L stoéor o

4.1. 1 f0OtOdzj dz' ded B dzdy dz' dz SO 9 j ton dz
ldes" HdZ HOdZ :

5RO 2, DOk’ Odals 2

1 OhIstse d 2 ¢ tc 6B, @H40%, $4=35d; G, 57,5C,

Gs . $42C1, Ny =086 8 /,i =2, t =4, G,;=493¢ 1.

. 21250 e 13750 _

ol 141250 O— s 1 1.1250
[}

Y

g 1250_ | [2500 2500

Q |-___10000  _|. 10000 |, 10000 _ _|_5000 _

tdh. 1. (LGOS0 Manld B3O BEMBsoB {tofs,

4.1.1. [BydMmdzj dzdzv dzO9 Ozls Oy 4 dz
1 202 Hjd3ts toisL cOrzdeS 5o dz0 9 O dzld@® ozl dzdzv |,

o 06z fHsts fdgdte j Mz oGps's 56 O C 15 & @B, _ sz dstd yizff Bt
@ZO SwjW' y' ‘ des ngFI) o Odzb OF KEaOAZIE Gyl Y
fJtej o Odzl\@311268zdz"
Gy = 49301=5423¢ 1,
G, =7,5Q,1=825¢,
Gy 742Q1=462¢1,
Q=400,25=500¢ 1.
4.1.2. 1BLHBaYyd dzOo Odzls Oy J dzda”
1EmdBdlzy dzdy dz' 2 (9dHjdg 2) ¢ dzOullsts o Odz
L O ¥ iste Gus s tdk {idzd € O
N1:Q+.GG'.’
ih
Hj=2iCte@®lsis: §td Mf OflsO;

35



_h+ h? _ 098+0,98%
|

=097iss1 §td mMf OMlsO.

hy
UBH
_50+4,62
1 2@97
Vemdlsty o jthidzs 2 (ojHEY 2) ¢ @dss s Od

L O3z dzts &

=2815¢.

_ N, _2815

= =2872¢C1,
27 h's 0,98 r2i

Hig=1l(Hdvw CHTBRY &£ d ' Mis( HEmo ' Hedgdyn & iz
[ BLC d&zOH O d3hl, dz@ i dzdzw ND & dzoo | ols NSO dz' dzlz
ME ZOH B9 LG  Hdzs L W istedzz dzOd3(d :

NS =N, cosh NS = NZs,ln(b- ag),
cosa cosa

H jag =0, cosay =1.
1 ZO2H | 3B OBz 9 OdzZls Oy dzse s § OdzOIls O
f dzts h o dzcd.2) ted fny.

— 9700 = 9700 =0,268: b =15°: cosb =0,965:
35000+1250 36250
sinb =0,258.

USH'
NJ =28721,965=27,71¢€ q;

NS =2872,259=7,44¢ 1.

T _ N, NP,
S| 1
[
o | N, B 600
Vi N —

N1(“J

Y

'

1 (©)

25 35000

- )

36250 Y

Q+Ga.'|£)G.Gis
tdH. 2. i BO HB odL dz2OyJ dzdz?y SO L HBSO Y d2' n

36



4.1.3. JjtwlsdSOdz dZ dzO9o Odzls Oy j dzdzw
10 Mists' &zt BOh ko sets SteOdzO mdz“:s’ IsOC
o ZOMd&z0 HJBBELos@E, wWCO bkdEso dts st ¢ dzv
tesL f BH' dzj dzgJ dzOQo OddiE®y J dzdzv L ' dzls j dzfnd o dz'
:%:%:LSSQ_I /:
Ly, 35
9 jtolsd S Odz' dg LsMmjtej HY J dade” dzOo Odals Oy § d
YdtdL 90dzsOydzd?2 o' L 5C:
- M dzO 9 Oc¢ P=H@zls O Iz
- fyd &zO 98 @@d58,25¢ 1,
- Md&zO0 92 0c¢d ¢ ©f sPMHE2C 5B 52 dB3q

o jtlsd S Od dz0 NhEHEOG B2 O VSO 9900

f tod@® gedzss o CwO2d 2 btyy SetdksslO

HOj BO L IsOh o Odadew fted S &zOH j dzd A H 1
dz0 0 G gzlsiz' tc @ 5 pdz0 4BO tod ).

g=1, 55¢
VVVVVVVVVVV\VVVVVVVVVVVVVVVVV

\
W

27 L-=35000 .
! Q+Go +5es=62.8% 1 I

tdM. 3. [ BLEODLdStSs O Moj kO NEOYdgd §ted H

4.1.4. 186889 (cttedLtsdsOdz dz) dzOo Oz
I sCtso dzO o Odzls Oy j dzdzv fJtelf j dzhnddef] 2 dzv to «
mMddzsd ste’ Mistc' dzd', H ¢ daf 'C IO® ts9 s ColzOlEdiAN ¢ 2z
90dzlsOy jd3 " H YoOfm totsLctsdzz Ot € ©aAz@Rz 0 OcC

1 o dz 9 Istetso dz@d@%ﬁ@ﬂz@ﬂgdzdsﬁﬂﬁﬁ@:fn%tste@
Wp=p, @,

37



Hip,=025C1 i dztste BOR J ol Ag, i lstdatdzt; e OF &z dzC t5 9

" Istew 20 AfaA ) A T f d&zsh O Cdaskztekz BSCtso

Mt d&d, o

A =3250,6+2MD50,250,6 = (325+1,25 A,6=540F (taf f) 4.1);

kp=05-0771Ctsj W  y' ' dals L OfdstkggiOfidzn , o 2 GO
Api=54 Q6 32,48

UtSH'
M%:Q25324:&1QL
l " stetso j dz0 o Odzls Oy j dadz™ zO0 Mmiste’ dz € t
oS dzj dedd3 L ' dzlsj dzfpd o dz2' fls & :
W:m@:§42023gll.
Ly, 35
l1 sedzj o Istetseoj dz0o Odzls Oy j dzdzv JjdF@Zde O dzls C
ftedS dzOH j dzd d&3d © yYJ dzgste® 90O d o 0dzsOy Iz
W, =p, @,
HiAp T L OREZdS 5900 dzOo " Istew dzOQb" © 9 O
L RDj BB (6. bOsted dzgj sBR' Hdatsfls' L ' dalsj ey
Auo=T7,1d3.
UtSH'
W, =0,250,1=1,78¢ 1.
wdzj oy 2dz' dzOo Odzls Oy j dzddl ¢, NetO C HAWRYZIS ' ts B d3
Te o 'Ty sEtsL e dzv H O¥ Is+ v  w ¢ LsMJ ted HY J dz
" s thigs s €

T=24
.

Q| ®

HiG 7 900 tesL &Y HEo QkBEM/% j df jtejipless j dzdzw
o'dz! desets (OMT A, oL ectsdzz OB s ¢ Odz' Bz o O dadk
1028 ' dz h O oz dzVO O dzDa@HE ' iy '/ @) o deOL

30
HJRT 8" HMlsOdz o' H M 5B J tols Odadz € 6 OdzO

38



H Sdodzt H dzw o Odzls Oy Iz, O 0dzls Oy detse =1.2)9 ' L € O
R=Lg+0O- b =35000+1250- 600=35650= 3565 d;; Hdzw  © Mmiste’ «
R. =L, +a=35000+1250=36250=36,25ds n=0,8~ 9 i UWnlstsls O

5B tols Odzdz” € t6 O dz0.
[ "de 2d20 hoadHGC Mis! HEYW 90dsOyk, o 0Odzs

V= 314@35,65M,8

20 =30 d3/;
Hdzw Mmiste’ dzd :
v, = 3,14(33()355@,8 3050/
UtSH '
mMddzd " dzgjtey’' °, fhts H' BIs! dO o' L BC
Ty 3 8’2592’0 =0,63¢ 1;
98041
mMddzd " dzgjtey’ °, hts H'BIs! dzO o Odzls Oy
50330
Ty 06298@1 =383¢ \;
mMddzd " dzjtey’ °, hts H' BIs! dzO cO0CBolz B2 C
4,623,0

Y daj oy 2 dzj dzOo Odzls Oy J dzdzgv dzO Mists’ Eﬂgr_lz 990
f S ZOH j dzgs HE BSEtdssCO Mist' dd
&] Cﬁ _ 54,23(3,05

Tf']: = = :2,11£:1

| 2g t 20,801

® o

oy

"—Q We= 0, 23¢

-V YV V¥V V V7 7V VVF 7V V7§V V7 VVFFFVT VY
fQE 600 | |
;.:?_. NLNLAL AN\ L/ \ _ . NLALA-
B

1250 _ 34400 We=1,78C \f_Y
" = TeE

. L=35000 T, HlgHTas= 4, B4, 11

tdfMm. 4.4. [ BLEOSEdSB00 fMoj kO G &d §d

39



[ SLOOEdRS 890 MojBO fist' dd
dzOds@ 3 j dz

i tcd H'
LSBtc@yg.j dzO dz0O tdm.
4.1.5. 1dL dzOyg dzdzgv dzO¥pd"' ~dz! iy lfte:’ dediz ) d oz

I 5L C d&zZOH Odzdz"  dzO o Odzls GHEHEO O  ofif CtelB@IHCC
dz0o Odzls Oy jdz' , hts H' vls! dzO Mlste' dzkz, tetsL § «

o f &zsh Jezdr =EwO&;)?2 (todfh.

I dL dzOydekts Clkls

tggz% = 0,460; 2:25133;
it dd. 5. o~ gz o
o Jtelsd ¢ Odz' @ydi-dz cosE:O,905.

l dL dz2O0yddss M dzOHts9
Gy _ 155
2C0&2 2M,905

dzOo Odzls Oy j dz' :

O = =086¢ 1 /;

50
2905
_ 825
Gy 53—
2,905
462
& D905
Nl 144
2 " 2,905

Qi=

=27,626 1.

=456¢C ;

=255¢C;

=4116 1.

| Bted L sdzls Odz' dz
fted ¢ dzOH O lgdzth W
Ctelzls dzq 2

dzO0 o Odzls Oy j dzdav

G tistc f LHES dzls O dz! dats
diis g4 dzlg ff o ts i) dzdz™

) Istc d

Witedkd. 1
tesLtcOr zdzC ' 0 dzj

40



ge=1, 0/2d 1
Y Y ¥V Y VY VY VY YV Y VY VY YV Y VY VY VY VY Y Y

- 2125 e 1379 -
o |
0 'L{ / 12500 _
B 7 'ANSZ
2 3&1
1250| | _|2500 | w 600, | |
Q+Ge .+9C?(;13‘
> [-w
X3
X
3 “ P,
dz.. &1 ~ =
+
y=7.81
- X2 -
y3=7,44
yi=8,22_ T8>
daz. &3
dz. &3
S 1,27
SB1 I -uls
S4 =3
dz. Q3 ‘ ) 1.27

tdm. 4.6. [ ' d2 'tsootfflargtp miSte ' Ldedfnd dz2 B

4.1.6. 1mBEHEBSOO d d&& 2 ofddolk LEfdd

L MC&OH' wC o jtlsdSOd i, KOC ' (¢t
%O Odzls Oy j dzdzy, hts fjtejds Nksls dgOy deddgso
o' LSRR [ OCMdBOd d Lbfdddy BUdylsjtey
dzj odc' Hdzdr T dzsy Jdedzv n o' L € @nd derdzve otffdjL tela
Ujteelk §wsBkHE & 5 & d° oeofddebk o' H
oL HBod Mstedm. 4.6, 4.7).

41



VL LoaOWLSE L Isdds, hts dzO2B' dz W dz09 O
Codetsdz! dz' BlstaCOddfs,d ddsts BEZHEZo Olsd Wg" & 'dzjo{f
fslstc' B dzts.

ltcd ojtlsdC Odz dzgdm dzOo Odzls Oy j dyaia' 7 @z@2 B
ftedBISOs 5! HE LOEOUEELS bzt a®Owdngts' § J ]
flsj ehtidd-3 3 20 L ¢ dvdyj ks " o jztasddzdy O { t
W e d3d .

[ P de v Spf(datfpdgi dzlsdzO Istsysc O 3)

NdBQd otstely o' H fjtjte' Liz:

aM;=0; -S5Mh=0; Sy=

N BYf 0o btlEY Y jtojto' L Iz:

aM3:O, 'SB]_C”D]'FP)&:O;

Ser =P Xl-xl;0¢x1 G X5 1ZE
16
1 o of =0: SBlzgz :
16
125

to ¥ =125: =2 =
f o =12 Sp1 = 16 =781

[V de v Sf(daftedg] delsdZp IstsyS O

Mg BQdz' oststelzy o' H fitejte' L kz:
aMg=0; S,;=0; S,3=0.

Md B cOoatstszy o' H fjtejte’ L kz:

aMg=0; S;3+Px=0;0¢x, ¢125+1,25¢ 1375d, 523_-1‘_2
f o, =0dz S23:'2—0
1,6
f o, =1375c 523_-%;5:_8,59_

[ dg v Sy afftsdBj dzls dzO sYS O o' Hfklsdaw )

MdBQdz' otstelzy o' v fjtejte’ Liz:
ay=o; SBQ,C"SinaDZO; Ss3 =0.

42



Md B tOostelzy fitejte’ L Iz:

. . 1 16
Y =0; Qna,- P=0; = — ‘tga,=——=128;
a SB3 0 Ss3 sna, gap 105 1,
arctga ;=52 sina , =0,788; Sg3 = 1 =1,27.
P P 0,788

[ de v S f(idmdsj dzls 20 ssYS O o HMElsda)
nd BQdz' otstelzy fjtejte’ L kz:

ay=o0; -S_'L3®inap20; S3=0.
Md B tOostslzy it te’ L Iz:

) 1
ayY=0; - Qina,- P=0; sina, =0,788; =- — _=-
a S3 p p Si3 788 1,
[ " odg ofdzdok wYstddr ttj OCyYy" 2 L 21

Wit B 5B e Oy j d2.7. dz0@ ted fy.

[ v Iste! SR CteOdadets’ filste' dzd, W C i StesL ¢
odL dZ2Oydisd o dzzlstc’ h dz L zfd dzdzw  flsj tey dav &
2O MisdnSQdzdzy W C(h s L OH OO Tists' BRO H dztisls o

HSHOC sodslsdo dadigdlse’ h dz' L Efd dzdzw  jhg i oy dz
hts fOys * 20 tesL lsw ¢ lzo Odzdz” .

) sBEHE B d2' dz2' ¥ o zBhk W LY dzis H dgtsy
zOdzj y Ols! HB eBtedL AR Odz! dets™ W jtedsd (tedMm.
[ 'z W Syf(daftdg] dzls g0 lssyc o 1
MdBQEZ sty o ' H fitjte' L kz:
aM;=0; S,3Q,5=0; S3=0.
Md B tOotstszy o' H fjtejte’ L kz:

A M;=0; S,35+Px =0; 0¢ x; 6125 Syg=- i(—';;
f oz =0: S3=0;
f ooy =1250% Syz=- %5:-8,33

J P d2 v SfdasmtzOy j dz®7. dzO ted M.

43



We=0, 236G
Y Y Y Y Y Y Y Y Y Y Y VY Y Y9 Y Yy yvyvyyyvyy

- 21250 1 13750 -
12500 S
Q: 5,6 B 1 1 —
N | L A
N , | 1
N 7 I 8 2 | 3 W 500
" To #To+Tes | Te
St I-1
S3 P,
y3=7,93 \ g 3:/28_,33
//// <\\
dz. D3 T ]
S I-1i
S8
o
Sis P,
az. s
g 1,30
tdm7z. [ " dg° oefdzdelkz LEMmddz o cttdL tsdzlsO

 dzv  tesL Stk ¢ sted Lasqzlsdda) dlastswruliiy] teejdse’ L
witsets fdzjud Mmddd dz02s’° dz " j.
[ de v S (daftedgj dzls 2O ssYC O o' Hikzlsdaw)
Mgz estelzy §Jtedte’ L z:
ay=0; $gGinb,=0; Sg=0.

Md BQf teQo sty fjtejte’ L kz:

44



1 _15

3Y =0; Qinb,.- P=0: = — -tgb, = ——=120;
a 58 P =58 sinb, 90p 1,25 1
. 1
arctgb , =502 sina , =0,768; =—— =130.
Pp P 3= 5768 "

[ ' de v SfgadikicOy j dz@7. &zO0 tod ).

Il dL &zOyddsts s oz dg w3 ef dzdeolz BOC fiyd BC
sy dzv 7 .
Ve ey o §swimOs flste’ dd.

) Sodzj L Bfgkdzdls j oy dz2 W MO, M dz dat
CstedL sdzls Odz dats W e, ¢ ZOH O Is! fpw  * L
otglsd C Odz dgddsd, cEBtedL sdzlsOdz dzeddzsd * ¢ BLHTESH

S3= 03+ S5+ Shs.

l jelsd ¢ Odz dBf; 0 JIfdREmEZYL O HEf cRs&EE o dz
(tedify 6) LO WsttdRzdss (1.19):

$:=(Q +G i, €6 )YON*y & + Ow ,=

= (27,62 4,56 255) 8,02 4,4 8,59 0,?6253 3,

= 371L5% 1 ( Misd M S Odzdzv ) .

I BtedL sdzls Odz Sgjo diLE@fpdodyts | HiSf SBsG s
CotdL sdzls Odz' o .27 )G to Ods et giddifiz? o Odzls Oy des ¢

fted odL BOUJ dedz
S53= (U, otle U . tW,) O3 +Um@’2 +W, Wy, 5
=-(383+0,63+0,35 (7,93- 2,11(8,33- 0,23D,5@,33225=
= 67,6% 1( filsd < Odadz” ) .
) oL HBO Y dZSo fidz@ugd dss L O W ste il dzts s

Sl =- %(N1 + N, @osh) = - %(28,15+ 28,721,965 =

=-2793C 1( fyls d S Odadz" ) .
[ flsOls sy dzts :
S,s= 371,57 67,69 27,93 =67,29.

45



1 Efd dzdzw & S H (Sfgdfipisdas dgi] otk iizO Y O s MW
511:2$1+351-
1 Eid &dzo dL dzOudBs L O HEY tEE e s EsE? d
CtcOdz 4.6):tcd .
S1=(QA+Gi 6 )YPN¥y @ 3 Owg &
= (27,62 +4,56 ®,55) TM4 4:11 7,83 0,876231 «¥
=303, 1(tetsL sV ¢ Odada ) .

Sli=0, BOC w¢ wBO' HAzd2 Bd&ES L ZOSBHJ! MW
[ MsOls sy dzts :
S,;=2 8030 G 666,Q1( 5L W ¢ Odzdzv ) .
1 2fd dzdzv o j dzj d3j dzls OR fiedsité ' dsk.d BS e dn
1 2Md dzdzwv S tetHL WO dBs L O Hsf ssetses d
( todi):
SJ3:(Q +C';5‘iLG )dyQ I\?+3y @z '5 OWdz. g
(27,62+ 4,56 +2,55) ©27-4,11 K»7 0486 0,81, ZI5
=46, 4K 1 (tesL sV ¢ Odgdz™ ) .
 EfMd dzdzv oSy BEHL WO Bs L O HBRESEHECsE o
( o dtfB):
S.L3:(q "'(%'i L6 )dyQ I\?+3y @z 5 C")Wdz. g
= (27,62 4,56 Z55) 1,&¥ 4,% 1,270 0,86- 0,5 1Q7512
= 45761 ( MisdM¢ Odadz™ ) .

4. 1.7. 1"'"HB' 't fdzsh fjtjte' L' &8 TMils] toy dz
l jtondsg RPdzisrmf jtoejto' Lz oadL dzZOyo' dss L ¢

% 51 Se1

2
& mR mR’

HiM=1iCsj % y' * dzls b dsso REME[uls@ 218 qzv Aoz B
tEL 0N kdS sod2 Gf' 8 BOjte' Okk Hd&v MlsOd

46



606,0
=" 28857 &.
Ay 191 ma

z l dBdtc®’ dits L IsOB dzd Yy
ftotsC Olsdzd G H s OldAFRACLH v @ dzO

]
% y (sOlOdkse OTUA) L O dz02B dd
fzsh jv fjjtdil: Skl " d

HY OjE®1937dBC, Isseh ddzO  Mis

tdqﬁi-t@_“té?- L:t;’s:sogc, f dzsh O  YAFRY, 68 4, b
L
PR OH " oy i, =iz 6,67 ¢
1L dxdz 2\ PR dz Nl jdgls dffif@rdzy) dzj i3 dzls On
Gtz d HBStc' o dg® ' :
ShiE S 23 467.1% 1.
1iBBR Hd&zO fdzsh O fjtejte’ L kz:
A2 LShk
i GnER
Hy TS vy ' dels fBLHBoyde SE L afiigke (§ S .
07-08):mM=10iCtsjW' y' ‘' dzls bksso ReRECQIS/Fl ( H dzw
467,19

» .
Fos o,7c"1:e"131’7gna3'
2 l dedteO®’ d3ts ' L Is OB dzd y*
77 T 2 (HBHOIsEE O1 tZ2O2 B WA ) tpts & B
< | fzsh js fjtejte' L) Isteksek
b—:;:?_g ______ g fjtojto'30KBRBL { GY M. HAEZY WwEt
| A=3497mnd, w=1,=58363Mm &
I 2 7 [ JBEcOdsets jtejte’ Lk
- b . fitdo' ©€ k& SopC trsizsdz:

tdmo. 4.4 ]t yded: )
deofdz' sets § sW M S¢j‘&0—£§¢mCR.

L2z yC " flst  flsj toy dav :
mQ

rmin

47



Hjm T Ssj W' y' “dals Lo jH]jdedgw HsanEd)dzd i ( H dzw
CjBdjlsted ydzO® H sdHJ1LP0AD , M 1§ jtste yodg'L dZOHH® ‘Olelz My w
3" Y J dals tc Odigfi, 1o B3L dz' ez dz' dzd 2 tcOH ' kM " dz

|
— min —
Mmin = A » Tmin =12, Imin - Iz-

158363
Fmin = 3497 =4,09M .

L&z ys " Mlst fswmo:

| :1625:3Q56
s kOB ddy" ,QBJW‘u“%B‘$ L AL w13 a3 dz!
L daf Jsazv oy s
] =0,95- 095- 0,92 (30,56- 30) =0,95.
1 Of iz § dada" :

LAiso O ffjtoj obweRY. odC sdalz

CcEhts dedydz 2  swinL slzdided ysigSctistizp dzdzd y dzts
Cklsde O (Hdo. tod . 4. 10) E y!' sz o df OH
[ 8] fAsklkd¢ t' sodetsftsdzdyded20 Yt rwvsuv 225
f dztsh j s o jtocjtpded Iz Gol2 MBS dzv ¢ wWe=35,07 ) &3
Imin:IIzo 266,05 &1, =2, 76Mdf HSH OIstsC 9) .

[ dzw odBtcOdztets ff jtojto' L |
fJted o tcl iz SOl tcMailg'ogz

r2

s¢_‘il5¢mCR.
] QA
|z ysS " fMmils: flsj oy dzv :
| - md
rmin

tdm.0 4Ll ftejte’" L t6 Hjmi Csji W' y' ‘dels LojH]dedg" H
Asd ¢ O fswf' o ﬁf]%lt);‘ldzq' GJ sd3d Isted ydzO

48



Hey ddz0 Mmisfjalhy2l3 =125, s odL dzOyo* Is! mw, wg
Y J dzls ts O 39 iz’ detpdgdzd 2 L OH ' 2 Tigeithy ' MY j e o
VU Y' BBz odif OHCE cdkzys' Mis: § v
=—1C125 45, 2¢.
2,76
1 OsOBgzYsj W' y' " dzls' 9 ff SL HEsS9 )@ die dzO yud dzfsdzk
L dz0yJ tedz® f s s M 2 adgldgdmvifds dzv y

20,92 0’921'00’89 (45,29 40) 0,9¢.

1 Of tolzy j dadav :
467,19 2 .. 2
S = — ®, 761 / IR = 0,05=21
0,904C35,07 L m

LABso O fjtejo' € d oadEtsdlz’ Isi mw .

it sLSsMd BtsECtsadna CstcdL BdzlsOdzy dzgd = W §

it sLSCtsM " HBdteO' B3 dz'@ddzdz® B dg.d dacd® ey MM ls
s qdgg@ L Emd dzdzy *© G, BERED{. 2 cOd

1 JBBr  HdZO f dzsh O ffjtejte' L Iz:

A2 ‘513‘ _
j OnR
) od 2 3G =BE:M=10( H &z ReRIE) /A
UtSH '
45,71
A2 "= = 35n4.
0,521 om d

wif) s to Is O df jCAEHSEO dzts ¢ f TG ¢ d3tsD, s 40708k, :
S=4d3c A=4,50n4, 1, =1, F,4M& i=128M(( HisHOEEC 10) .

Vi LSt ' M'2¢d BBCGet’ ' CEEt
HdzO C tstb.d o3
) jtej o' tod Bs dzOf tolzy j dzdzw :

S :_‘itsﬂ: maR.
] QA

) 202 H j B3 § 56 tsdaddziy tstuatﬁm&sclmcslﬁy,tj s W iy

49



Lomin = lpy-

| .
g =mn = o8363_ 4 67.
ly 125
| .
itG: tc mi n_7,4 @:,036,
. 203

M WS o yOdlige WRE +1,62 = 2,03d3= 203f) «
stj¥ g dals

L LU
i, 0,036
1 ° Hdztsh j dzdgw
|
e _ 203 458 5¢.
rmin 1’

1 2Oy jrdgdr tosL CtsMO L dzZO2HJ dBs L O IsOB dz.
m 0,7, s A5859<160, k; 2 2.
L&z ys ' Mmls' tesL CBMO:
I _m 9703 1%1, 0z
Mmin 1,28
SjiW' y' ‘dEs fsLHEas®BEE S 2L @Mk iz e O
‘dals j toff sdzv 4y

2,52 9%5 (101,02 110) 0,5

1 Off tolzy j dzdav :

45,71 ) ) o
== 19,8 / RO =12
0,5134,5 LG

VBBSo O fitejo 6Cd odCdz Is! Mw.

4. 1. 8. sthdhistclzy 9 Odzdz? ' teLORrEZdtsE L C

i SLOR Zdzts ¢ okL dz' o LoBHdIs! MW HIS SB1
heg' o, hhts Cto" fdzwlis! Jdzj a3 dzlsd twjh " Is€Cd HT

l dL dzOyd dzts dzj 5B n " WHske(@Ez (IS j715 "L talz@y dzo

5C



_ Sp
HJSp I L zmd dzdzv 9 ftcdo O
Q flsj ePpdzCsi W' y' * dzs W steds

/ "S5 LOdixdl: e H s
Lo Otcs o DEYAVY tqd ydeR Bz

,/\u 10ftcd OolstsBOIsd qrEs)BEZ L

S» ol I j— R i teSL 6OR 2 dzS shisdsd st
ho O (O taiiRdEL156 1 / A;

lh THBOYddZO h o9 O, wWCO {t

{ Mil 47 0° H dzOdzagy = Y BALOMglEsdn J dzj d3f dels’ o
jdzj gjdzgs' o ° GM2safdshdd 4fsvnO
o dL @By MW tstc d3lz dzts 880) ( 8.
' Hickzilizd € O

Kn

|h :—pdz .
sina
L dzOh sz ds H42@eEC, 2 =52, sina=0788 utsH" :
h _3.14045,71 482050k =1 8 .

0,788
g ls j toyl B:dz
S, = G 6,45 \;b=07.
sOljls "oO:
_ 46,40
- 0,7(18,2 1

0, 24Mm «.

1 tod 2 d3®, w33M

U Lo OWLSE L Ikdd, hts Mmisswed W B! vy j t
SHd@OCSoddid w6 L Ssmd, HdEv Mmsswe' o
ke =0,3Mm«

51



stdzlstetsdz! dz' f dlsOdzdz?y Hts tetsL H' dzkz
1. ydd3 o Hte' Ldgw e Ist iMw MiIsOlsd ydats dzgupdas dzO y
dzj o dL d&zOydzd = ?
2. 1 dL dzOyd dedev Mmlsizf § dz' MIsOIlsd ydzts’™ dzj o d L daC
3. 1 dL dzOyJ dzdav C'dz CtsMls’ s Mmdats o dzd n dzj ©
g dieg" M j dz' .
4. vViso Btcj dedigts sfifpdftnds | &3 d3j stsH s d3 M d dz.
5. VIso tstej dadzv tsMmdztso dats’ mMdMmilsj &i3d d3j IssH A3 {
6. edMmilsj BO COdesdz” ydzd -~ o' o dzv dz fted tofsLt
o &3d &j stsHsd3 Md dz
7. ¢dMmilsj B3O COdesdz” ydzd -~ to' o dzgv dz fted tofsL t
fofsd B RBIIssHBER §jtej &3 " jdet .
8. [ Mdztsoe e dzyff § d tetsL teOR zdzs Iz Mils Ols d ydzts (
BstsHsE §jte) &3" " jdz .

9. 1 stc' odgV dagdz® Bj ssHE Mdd ' &jlssHk §jt]d
10. [ B d&zOls Oy SROd dscs L Ofsshkzo Odsd"
g dieg" " j dz' .

11. ¢ zls! 3" h Odeséts d3j stsHEz totsL tcOfsd 2 MisOls
12. 1 dL d&z0yd b dzr mMisePIls d ydzts’ dzj o L dzOyJ detsfls
Milsj i3d oiBj ssHsdE Mddz HdzZv dzO0e jHj detse s fted €
13. 1 dL d&zO0ydlsd €' dz €' Mmis! shdzso dzdr dzj 8 H T
dgd j H] dzse s ff tod & dzOH 2.

14. 1 dL dz2Oyd s d C'dzr €' MlsH dzj © ' Htsd3d n fnls O
B" Oz e 5 BAOBH G jHEBC s §ftod ¢ d&zOH .

15. vilse tsted Is d s fydats o dzlz mMdmils j i3z i tod totsL to
dzQe j dzsets fted § dzOH k2.

16. ulsostedisd GmMdse dzkz MmMdMmisji Bz ftod L LOR
dzQw j dzsé s ftod C dzOH Iz

17. viso stedisd tMmMdesoeo dzgz MdMmilsj Bz fted tetsL tcOR k
18. 1 OfMistsmMkzo OdgatrO Hig®J " Oc " dzO H dzw 9 dL dzO
R@ls sH s5d3 M d dz.

19. ) OfMmistsmkz o O dadz™ W ts i dslzcdels Iz ~us o d@Yf fr) 1oAY o d
fited d3° M j dz? d3j IstsHsd3 Md dz.

20. s ZOfMd¥ * SOY' v d@zOo Odes Oy jdz , hts H" ¥ls! d
21. { SL tcOR zdzS 59 my tsdzlz yj dadaw zOo Odels Oy J dz
CdemlstelzC y* °

22. [ jssH HBfEMsddkds doOftelkzy jds .

52



23. [ jIstsH GtOddyddn Msod o.
24. 1 L dzOy 4 dzdzv L Z2Mmd dz 9 Jdzj 3 dzlsOn W j tcd3
GezosBdE @Oo OdzsOy jd LO HBftsBsets &)t
25. ] L dzOy4 dzdzv L Zzmd dz 9 Jdzj 3 dzlsOn W j tod3
GezosBdE @Oo OdzsOy jd LO HBfsBsets &)t
26. { SLtcORzdetsC W jtcds BzH ' o j dz' dzd ~ddzek®h d dz {f t
27. ukzlst dz dg 2 efdzdeol. [ 'dd  oefddeok bk Nyt
28. 1 SsBEZHBOo O & d& 2 ofddolk LEmdd k& fls
cc®@lso Oz "y G stcOdid.

201 SsBZHBOa O & d 2 ofddok LEmdd k& fls
Cs@ ko Odz 20 Stdftsd d2 2 H' dvdzy' BOSJ.
30. ] L dzOyd dedz? L E2Mmd dz 9 Jjdzj 3 dzls On € tsdzfr
ofdzdoz fted MS zOH dzs Bz dzO 9 Odzls Oy § dzdz' .

3. ssdzlstelzCy' ° CwOdssdr Mist' d.

32.1 O9 Odzls Oy j dzdzv , h ts ' ¢ &) tolsdp® O dif g * 2dzlz t
(#fej dz" udisqd) .

33.1 O Odzls Oy jdgdzv, hts H' 8Ilss dzgO@ Mmiste' dzz 9 ¢
34. 1 gL dzOyj dedz L EMddr k& Mlsjteyd" s CtcOdtso
f dtsmS' Wjtedd.

. stsdzmMstczCy® ' * tsLtcOrbkzdtse okzL dz' 9 Ct.Od
36. stsdzmlstezC y' W @ GetwdztsoC' 9 Mlste' dz CtcOdzg
37. s sdzmlstezCy*" ° Jdzj d&3gj dzls® © L 0" HdzOdzdzW MJ & 1

38. | dzgz y<¢* Mmls! MW ' 9.

39. | SL©OREdsS yjdsteOd dts tsLlswcdzsdn
jdzj d3j dzls' & Milste’ dzd .

0.1 SLcOREdsC L OY,j delstetsots flsd megkzlsdn
41.1 5L cOR detsC fswihdedn ho' o Wjtedkd.

53



gl RrRe s [ffuppuouf R

1.1t Slskzo Odzdzg? BB sOizsC sdzflstczC y' 2 B Izt
/ | stcp Oy Csdv.dgg SujtoJdzlf! ' HPHptoysq d&
s1Lvl1 ¢, 2081 Mm.

2. ] zOmse 1. 1. 1 EH' 9 dz dzg©O 3 ~d@dzy ¢ O
fsmigd: of " dz' Misj eBE &I sl ®2 @z, 199 4.

3.1 4 dzjfo." |dz z § dgjuls J . , IlsgwiitE ] CIskzo Odzdz
Coddflayts 2 BEZH' o dDodid . T giPsaf dg.y,8009.1 1 6 8 1.

4. ) steB QIsslC | sdzw dzt § . , w.Jj/dFtssj CIlskzo Odzdz

Ctfidztc iz € y ' 2 BEH' o jdjzisted § yd50h €202 1 © €zdz s ©
fteOCIsdydadis dL ©@ gzt 520081 1 04 ).

5.1 H" 9 j dz¥ dzO B34 ~Odz' €O B3j Is Oydlz -asd n
BkzH' 9 j dz' ded =, ' H2 sd3dzd ~ ‘ lsdedzm f LS tels
ZJoydldeSys." MCkdeso A j H Dt jfdeC Isted M dizs §° o
1 dh® h¢sdaBsmn.2004.

6.1 j dzjfo." |dz |, lltsdfv.dzt € | IsteB Ols ¥ ¥ac@sdpdzvis
CsdemistezC Yy 2 BEH' 9 j dz dzd Fs d308 uji ds,1 QOB j ¢
921y .

7.Ta#uulSO 4302: 2017 s 6 ©dzd 9 Odzls Oy s * H
o' lstetso dn dzEO@MWBIY6IDE). [ X d dzdzd 2 -80:0H. 1201 7
sd’rel, AfvCteyr1 A0, 2017. (YWHtedkOy' v IsO

8.rauvuv 2251: 2018 sklsd¢d MlsOdzj 9 ° G (
v s @ats dzls . [ YJdzdzd)PO 19" H VR &L D U A Ar dzj tcc s
(wdz stedzOY"' "QYls®) v s¢ & dzj dzls

9.rd4uvuLv 8769: 2018 sklsd¢d MmMlsOdglde". ¢ O
4 s @ig] dzls . [ Y d dzdzOflD1]. ® s~ @R0tdfQ v A A daj tec M|
2018. (wdW stedzOY W) .IsO HE Ed3J dzls

10y g v v 8938: 2019 stk d MlsOdzj 9° BJlL
U4 mdg ydz [ vixogistadd? —©1-0a4]. 1 2s0d2 B j ~ dz' ydzd 2 Csdi
MisOdzH Otelégte OBy = ‘Mis 5] o B,0 dzt2dadl 9 . (wdzV sted
HiSC 2 @y daly .

11y g v L 8940: 2019 vtelze d MisOdzj 9. i tot

[ Yddzdzd 2 -G10H.7T 2@ 24, ~ dz' ydzd 2 ¢tz Liplslzigld OdzH
MlsOdzj ' 0ls O 280Ad dzd wde s@WBOY ' .W SO HESE Ezd3d

12y vvsv IH3 629 ] Djdgdp ' Mis Otew yJ C OlsOdz" . 4 1
824069 7 ) . [ ¥ d dzdzd-01-0 18] .H UVIOO® defiru B )&z HAEAR C
tdzmisdlskzls &3 sOdz' 9 Av Sty r wf jlsGy w1)996. (L

54



13 UL 8768: 2018 [ @ slsOo tod Qs Oddisj . o
[ YJdzedzd 2 -061-0H ] 2 0 L& rig dejutde sMis Odlf g B3P 18 . Is
HiSC Iz @i daly .

14 http://www.scadsoft.cong Ols O dzs G : OTUA. uvdfy: vtclz

151 1 -1 2862014 d4lsOdzj o CodzmlstclzC y* °
[ vddzd 2 o ' #91-012 Q 1s5d ° o , VLS O dzfgitsCinflZ H diz® C ti
ftotsj € Isdzd 2 ‘ot le sz Is € gl ks 1o [z Y g3 Ozt 9 'Md3.¢ 56
(LSt T wites] S IsMisOdz CBdzMIstclz Cllg] 2B OPY20 )1 4.

16y svv 2651: 2005 wlsOdzr okcedzj yjooO L oc
3802 005) . [ yYddaR 1] o' 8 d26 09 KCHES fgalg” € dp@ 2
" dzfils d Isdzlseo d3j s©te] 1 wf jIso. 200 Gis O ‘Wi .tstc &30 U

17y s v L 7806: 2015 ] s Ols L dzj e 59 Oc
vd nds ydz Edisseo d. -0F0¢]ddedfd 2 , © TH AWEAsy 11 A0
(wdz sted3Oy " ds OyOwvy € 2 d34

18 s 7809: 2015 1ttt Ol M e @ adaff2al ¢
B g dedzv d3 i so jtomndz L o lkzcdzj yjoets’™ wWC' fpdzt
Isj ~ndz" ydz' dezgBo p. -640RPDEG o, [} AuCteL 11 A0
(wdett stedzOy " dis OlyO WP 5§ 2 d3y

19y s U L 8540: 2015 l totsC Ols dzd mistso d 2 G
[ vddzd 2 o' H7-0120116d o, LEter 1 UK A dz tec s
( wdzW s te d30 3 jwdzlds@y " HMS) €.

20 s EN 1-802®BDL2) 90ttt 9 Odzdaty jldn@ . M { t
t 4 CEddy " htsHis ' HEBsIskzo Odadaw L © Otcdzd n
Hzetsea ] L oOts 9 OdzdzV , L 9 Otct o Clzer'® dzolzv-L O ¢ G
Lo Otcs 9 Odzdz? SO ftesd3j dzj o J L oM Dipdzy Mls
[ yYddedzed 2 -67-0H ] 20 ¥ 5 dz' Mmis juedpls asts tojsi Hdftlsdg 2z
LEtO dzd, 2015. (W@ BMYOBOY' v SO HBEC EZd3j dzl

21 vuvv J1-19922014 stdhstkSy' ~ fisOd]o"
o detslstse dzj dzdzy .  [-07-0Medzck | H LYBOSUAZ S 5o I
s Hdgd2 O (s Clded?2 * defjlsdlskls flsc

ZdBOdso M Csés (LSt T wftetsj SlsMisOdz' € sdzMmls
HE 2 d3d dzlsOy ' w) .

22y v L 1 20002 2014 s tsdzfnlseddas Yo' j dz' dgg' Is O dijc
Hts disdzls Oy Iz [ v g7Rikdi2s do ‘o, 20X UBO " dzfn' ¢ d 2
Hisfdz' H dzd 2 Is © ftetsj Clsded 2 " dzmisdlIskzfis. fls
ZzdBOdso M Cses (LCte1 T wftetsj SlsMisOdz' € sdzMmls
HisC &z @y dzly .

55



SRWYIe?sRrRE 1 ¢

[ SHOIs
1 cOL B dZzsdese s Ote €
f swidzt o Odz! dets”™ L C

RE Ol wWl (rtegRU[U 1V
L {

BlzH' o jdzr dzgdr d&Oh d dz

sut d
L VGlskz o @gzte®
( dz

{1¢ 1 L1
tztdzmistcz € y
d dz' da

o]
=
©
o]
T

2 BEH' 9 d ded -

dzO0 Isj s zd @dedz" fdstice sz S t8 @Ode® s

dlskzH jdzss©O (S€d)
mMfdy Od detsfis’
133¢c) OdzlzL j 9] RO gdztsB lzH Zz9 Oc

Cktefr

(fte' Loadhj kO ' d y' Odd)
sdt' aded¢

(I cMOH @0 Owlagig"dz] dzOES S50 2 My d,
1 0Yy' 5d&z0dz dzO h ¢ OO

ydzj ded S tsd3’ fp' -

&B3. s9

56

s'dz €' s BOMA ®:ECTS _ _ _ _ _ _ {1
(g ugdm) (g’ todhj O ' d y' Odzd
(g ngdfm) (gL' redhj O ' dg y' Odc
(g ngdfm) (f’'Lodhj O 'd y' Ow
0Os ' €



LS

Il dR" Hdg
B Oh Is s dctOAZ® QSGMBO%Q€LHEB®#W@&M@w‘&d

H Odz

[ BHOIEBC

H @ s k245 0 te@E gk &' tzd § ot

. 1 s5di3j tc 9 Otc' Odzls© (f jtoj HisMIsOdzdz?w ydWtc
L B &BIBY Is—7 2 3 4 5 6 7 8 9 0

s 0 Q=100 Q=90 Q=80 Q=70 Q=60 Q=50 Q=40 Q=60 Q=50 Q=40
- ( s-674) L=291 | L=29,1 | L=29,1 | L=29,1 | L=36,6 | L=36,6 | L=36,6 | L=44,1 | L=44,1 | L=441
= 1 Q=60 Q=55 Q=50 Q=80 Q=70 Q=60 Q=50 Q=50 Q=40 Q=35
7| (s +190.1) | L=18,8 | L=188 | L=188 | L=13,8 | L=13,8 | L=13,8 | L=13,8 | L=23,8 | L=23,8 | L=23,8
_ 2 Q=40 Q=60 Q=50 Q=50 Q=40 Q=60 Q=65 Q=70 Q=60 Q=50
N ( s-573) L=45,0 | L=450 | L=450 | L=40,0 | L=40,0 | L=40,0 | L=40,0 | L=30,0 | L=30,0 | L=30,0
B 3 Q=45 Q=40 Q=50 Q=30 Q=40 Q=50 Q=30 Q=60 Q=55 Q=50
© | () se5f5) | L=216 | L=216 | L=21,6 | L=26,8 | L=26,8 | L=26,8 | L=26,8 | L=16,4 | L=16,4 | L=16,4
é 4 Q=100 Q=85 Q=75 Q=65 Q=50 Q=60 Q=55 Q=40 Q=45 Q=35
— ( s-503) L=35,0 | L=350 | L=35,0 | L=40,0 | L=40,0 | L=40,0 | L=40,0 | L=45,0 | L=45,0 | L=45,0
5 Q=200 | Q=180 | Q=160 | Q=200 | Q=180 | Q=150 | Q=130 | Q=120 | Q=110 | Q=100
( [ u-350) | L=20,0 | L=20,0 | L=20,0 | L=16,0 | L=16,0 | L=16,0 | L=24,0 | L=24,0 | L=24,0 | L=24,0

2



89

9000

23100

JEMA O

bawmobuu kpar muny Kb - 674

G 65=9 K/‘lf- [7-2.0=4,2 K/?,’-
na=085 00/x6; f=5c; =2

500

ATNINNININNN

54600

2600

rid
7500

C\é
S

G- 884 iH
S| lowlow| 2006 | 2005 | 250003 2000 | 20003 |
S . | | |
N 410 1800 |
G- 652 k4
S| lwlw 2000 | 2003 | 25000 2500%3 1800
< 36600 ‘
Bud Ha zopu3oHmansHy gemy
<| | 800 25000 6800
8
(.= 456 kH
s| |awlw| 2000 | 25006 | 2000 | | 00
< 28900
©)
= o
S Aucm 10 mm
@1 /




6S

2000

5200

19000

iy

TEMA 1

bawmobuu kpar muny Kbk - 7007

G 513:5,2 /(/7{- it 2.0=2, 4 /(/‘/f-
nn=07 00/X6: =35 =2

J

080

[]D]

800
i P P P W W Wl ~
S 3? 28k
S . ‘ﬂ
P P W Pl Wl Wl T
1900 2500 1250 x 4 1250 x 4 1250 x 4 3750 é5g
23800
=) b= 186K
= e Qﬂ
1900 2500 1250 x 4 1250 x 4 3750 550
18800
S
& e% Bud Ha zopusosmansky GepHy %
| ! I
1900 0 5000 5000 3750 650
[ ——
2 b= 152 kH
ES ‘ e S
! S
] 1900 2500 1250 x 4 3750 775{7
1800 I ———




09

9700

51600

19300

IEMA 2

bawmobuy kpay muny Kb - 573

G ﬁ/3:7,5 K/f— G 2.0=4,2 K/?f-
no=08 00/%6; =4 =2

800

2500

1600

b= 755 kH

NN

VA NV NV NV VAV VANV NV VA NN

10000

10000

10000

0000 5000

45000

1600

b= 582 kH

10000

10000

10000 5000

5000

40000

Bud Ha zapu3oHmansHy Geomy

1500

PN N g N g N g AN AN 2 AN

40000

1600

b= 416 kH
\

0000

10000 10000 5000

/

0000

l

%o



T9

4700

23200

gua

TEMA 3

bawmobuy kpax muny bBACM - 5-5
G 6is=6,2 kH- G 20=2 K.

no=05 00/x6: I=4c; =2
1000
<
= il =
1700 2
1300 1300x3 1300x4 1300x4 1300x4 | 1300x4 800
26800
) \ G = 47kt i
&JF - -
1300 1300x3 1300x4 1300x4 1300x4 800
/ 21600
§ Bud Ha zopu3oHmansHy geomy §
> S
% 4 I e | 1
0 0400 6000
[
S
S
bS]

77

7

/Y V4
6100

TS

b = 314 g@b

| 5

1500x3

1300x4

1300x4

800

16400




o TEMA 4

7200

N
/

bawmobuu kpad munl Kb - 507
1 G6:=9 kH- G 20242 KH-

T TN T T LD T DT n=032 00/Xb; 1=35c; I=4

B0

@ G296 kH

o
\/I_I
e

29

400

2200 5000 5000 5000 sa00 5000 5000 000
22500

40000

8o

Bud Ha zapusoHmankHy @eomy

2800

o 000
L0000
£3
R G,.=68 kH & ] - [
500 00 00 00 500 000 000 |
5000 I
\ G,.=108 kH
e c 0

5000 5000 5000 5000 5000 5000 sa00 5000 5000

45000




€9

7000

52000

TEMA 5

7z

bawmobuy kpay muny MCK - 250

wa0

wa0

Eﬁ/’szjg K/'/f’ 52.0=8 K/?{'
£ odd ol =06 00/X6: =4 1=2
E
%
‘LTQ
4000 400 ‘o0 ‘o0 Lo00
20000
Bud Ha 2opu3oHmansHy Gepmy
[ =
&
T 4004000 4000 4000 4000
20000
\ 5[ :3 2 /(/‘/ ﬂ_ _____ :I
|
|
400 Lo004000 4000 !
b0 E ,j|
b:=b2 §i _,E_
Lo00 40004000 4000 4000 400

24000




[BH OIss¢

ACTY 2651:2005/MOCT 380-2005
HALIIOHANbHWUA CTAHOAPT YKPATHU

p— p— ev—

CTAIb BYMMELUEBA 3BUYAWHOI SIKOCTI
Mapxu

CTAb YITIEPOOUCTAA OBbIKHOBEHHOIO KAYECTBA
Mapku

COMMON QUALITY CARBON STEEL

Grades
Cott, nonp.

YuuHu# Big 2006-09-01

1 COEPA 3ACTOCYBAHHA

Llei cTaHgapT NOWMPKETLCS Ha BYINELEBY CTaslb 3BUMAAHOT AKOCTI, NpU3HaYeHy ANA BUrOTOBNSIHHA
NpoKaTy rapa4ekaTtaHoro: COpPTOBOro, HacoHHOro, TOBCTONMMCTOBOTO, TOHKONWCTOBONO, LMPOKoLWTaBoBOoro
Ta XOMogHOKaTaHoro TOHKOMMUCTOBOrO, @ TaKOX 3NMBKIB, GrIOMIB, CrsibiB, CyTyHKM, 3aroTOBKM KaraHoi Ta
6eanepepBHONUTO, TPYG, NOKOBOK | LUTAMMNOBOK, CTPIYKM, APOTY, METBMPOBIB TOLWO.

ACTY 2651:2005/IOCT 380-2005

AOOATOK A
(noBigKOBMIA)

NO3HAKW MAPOK CTANI 3rigHO 3 UMM CTAHOAPTOM
TA MDXXHAPOOHMMU CTAHOAPTAMM iSO 630 | ISO 1052

Ta6nuus A.1
Mapku crani
ACTY 2651 1SO 630 ACTY 2651 1SO 630 1SO 1052
C10 E 185 (Fe 310) Ct3lne E 235-B (Fe 360-B) -
Cr1kn — Cr3len E 235-C (Fe 360-C) —
E 235-D (Fe 360-D)
Crinc — Cr4kn E 275-A (Fe 430-A) —_
Ctien - Crdnc E 275-B (Fe 430-B) —_
Cr2¢n — Cré4cn E 275-C (Fe 430-C) —_
E 275-D (Fe 430-D)
= ronc — C15nc — Fe 490
Cr2cn ~— Cr5cn E 355-C (Fe 510-C) Fe 490
CT3kn E 235-A (Fe 360-A} Cr5Mne — Fe 490
Cr3nc E 235-B (Fe 360-B) Crénc — Fe 590
Cr3cn E 235-C (Fe 360-C) Créen — Fe 590
Fe 690
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OCTY 8540:2015

HALIOHANBHWKA CTAHOAPT YKPAIHM

NPOKAT NMUCTOBUW FAPAYEKATAHWW
CoprasmeHT

MPOKAT NMCTOBOW MOPAYEKATAHbIW
CoprameHT

HOT-ROLLED STEEL SHEETS
Range

Huuuue Big 201 Mr—ﬂ

1 CREPA ZACTOCYBAHHA

Lleh eTaHaapT AOWMPKIETLER HA MACTORMA APAYSKATAHWA Npakar (0ani — ApokaT) sEeunpsd 500
i GinBWe, AKMA BAMOTOBNAKTE ¥ NMCTax 3aBToBWKK B 0.4 mum go 160,0 Mm | pynoHax 3aeTOBWKK
Big 1.2 M 00 25,0 M.

2 HOPMATWBHI NOCHUNAHHA

¥ UsOMy CTEHOBPTI € NOCUNEHHA HE TEKWA HOPMETHBHHRA QOKYMEaHT,
ACTY 80262008/ TOCT 26877-2008 Metanonpoaykuia. MeTogu suMiplBaHHa BigsHnia fopMn
(MOCT 268772008, 1DT).

3 KNACUDIKALIA. OCHOBHI NAPAMETPH | PO3MIPKU

3.1 Npokar noginsaxTs:;
= 33 TOHHICTIO BUIOTOBNEHHA 33 TOBLWWHOK .
— MigEAWEHoT — A;
— IBMYAAHOT — B,
= 33 l'I.I"I'ﬁLL]HHHII:TIDZ
— oco0nWao sucosol — Mo,
— sucokal — M8,
— naninwexrol — MY;
=— HOpMANEHOT — MH;
— 33 XBPAKTEDOW KpaRkK:
— 3 HeoBpianow — HO;
— 3 pbpiadow — O]
— 33 POIMIpaMi;
— i3 JFIHIHEHHAM POIMIPIE 33 TOBWMHDH, WADWHOMH | QOBMEHOK BiONOSigHO A0 DOIipe, Ha-
BegeHus y TaBnuuyi 11 gogatry A — dopma |,
— i3 3AIMAUSHHAM DOIMIDIE 38 TOBWWHOM B MaXax, HaBefeHwx ¥ Tadnuyi 1, 583 jasHadvesHs
POIMIPIE 38 WADKHHOW | AoBXMHOK — dropma I
— i3 IAIHAYEHHAN POIMIDIE, KDATHUX 33 WHPHHOW | JOBMWHO DOIMIPAM, JAIHAYEHUM ¥
IAMOBNEHH], B MEKaX, Hasegednx y Talnuui 1,— dopwma I
— |3 IAIHAYEHHAM MIDHUE DOIMIDIB ¥ MexaX, Hasegedux v Tadnndi 1, 3 inTepeanamia 10 Mm 3a
WHpHHSH | 50 MM — 33 goexuHOR — gopma IV

Begannn odiginne

ACTY 8540:2015

3a y3rogKeHHsAM BUPOBHUKa 3i CnoXuBademM IHTepBany 3a LWUPHHOK | AOBXUHOK MOXe ByTV 3MEHLIEHO,
BuroToBnsAoTe NUCTOBUA NpokaT MIpHWX PO3MIpIB, L0 BiAPI3HAKTLCA Bif PO3MIPIB, HEBEAEHWX Y
Tabnuuyl 11 goaarky A, 3a y3rogxxeHHsM BUpOBHUKA 3i cnoxusBavem;
— 3a Bugamu;
— nncTy,
— PYNOHW.
Mpumirka. IACTM BUrOTOBNAKTL NONUCTOBUM NPOKATYBaHHAM afo pi3aHHAM NpoKaTy 3a poaMipamu.

3.2 Po3amipu npokary, BUroTOBNEHOMO B NUCTAX, MaTh BiANOBIAATY 3HAYEHHAM, HaBeaeHnM y Tabnuui 1,
y pynoHax — 8 Tabnuui 2. [l03B0NeHO 33 Y3rogKeHHAM BUPOBHMKA 3i CNOXMUBAYEM BUIOTOBINEHHA NPOKATY
IHLWIKWX PO3MIpIB.
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Tabnuysa 1 — PO3Mipyu NPOKaTy, BUrOTOBMNEHOrO B MCTax

Y minimeTtpax

Haasa 3 . -

napamerpa HaueHHA HOMIHaNEHWX PoamMipis

ToBwuHa 0,40; 0,45; 0,50; 0,55; 0,60; 0,63; 0,65; 0,70; 0,75; 0,80; 0,80; 1,00; 1,20; 1,30; 1,40; 1,5; 1,6; 1,8; 2,0; 2,2; 2,5;
2,8:30:32,35,38,3940:45,50,55:6,0,65 7,075, 80;8,5;90;95;10,0; 10,5; 11,0; 11,5, 12,0; 12,5
13,0, 13,5: 14,0; 14,5; 15,0, 15,5; 16,0; 16,5, 17,0, 17,5; 18,0; 18,5; 19,0; 18,5, 20,0, 20,5; 21,0; 21,5; 22,0; 22,5,
23,0; 23,5; 24,0; 24,5, 25,0, 25,5, 26,0; 27,0, 28,0; 29,0, 30,0; 31,0; 32,0, 34,0; 36,0, 38,0; 40,0; 42,0; 45,0; 48,0;
50,0; 52,0; 55,0; 58,0, 60.0; 62,0; 65.,0; 68,0, 70,0; 72,0, 75,0; 78,0; 80.0; 82,0; 85,0, 87.0; 90,0; 92,0; 95,0;
100.0; 105,0; 110,0; 115,0; 120,0; 125,0; 130.0; 135,0; 140,0; 145,0; 150,0; 155,0; 160.0

UWnpuHa 500; 510; 600; 650; 670; 700; 710; 750; 800; 850; 900; 950, 1000; 1100; 1250; 1400; 1420; 1500; 1600;
1700; 1800; 1900; 2000; 2100; 2200; 2300; 2400; 2500; 2600; 2700, 2800; 2900; 3000; 3200; 3400; 3600;
3800; 4000; 4200; 4400

Aosxmna | 710; 1200; 1400; 1420; 1500; 1600; 1700; 1800; 1900; 2000; 2200; 2500, 2800; 3000, 3200; 3400, 3500,
3600, 4000; 4500; 5000; 5500; 6000; 6500; 7000; 7500; 8000; 8200; 8500, 9000; 10 000; 11 000, 12 000

Tabnuua 2 — PoaMipu npoKaty, BUTOTOBNEHOTD B pynoHax

Y minimetpax

LUupuHa npokaTy ToBLWMHA NPOKATY, WO BUrOTOBNAKTL Y PyNoHax

500 530; 600; 630; 12,13, 14:15 16,1820, 22,25,28,3,0,32,35,38,3,9,40,45, 50 53,55 60;

1000; 1100; 1250 6.3, 7,0, 7,5; 8,0, 8,5, 8,0, 9,5, 10,0; 10,5; 11,0; 11,5, 12,0; 12,7, 13,0; 13,5, 14,0, 14,5; 15.0;
15,5, 16,0, 16,5; 17,0; 17,5; 18,0; 18,5; 19,0; 19,5; 20,0; 20,5; 21,0; 21,5; 22,0, 22,5, 23,0,
23,5, 24,0, 24,5, 25,0

550 12,13,14,15 16;,18,20,22,25,28,30;3,2;35,3,8,39 4,0:.45,50,53, 55,60
6,3,7,0,75,8.0, 85,90, 95; 10,0, 10,5, 11,5, 12,0, 12,7

650; 670; 700; (710); 1,5, 1,6;1,8;20;,22;25;28;30,32;35,38,309;,40;45;50:53,55;6,0,6,3,70,75;

750, 800: 850; 900; 950; | 8,0; 8,5; 9,0, 9,5; 10,0; 10,5; 11,0; 11,5; 12,0; 12,7; 13,0; 13,5; 14,0; 14,5; 15,0; 15,5; 16.,0;

1400; (1420); 1500 16,5, 17,0, 17,5; 18,0, 18,5; 19,0; 19,5, 20,0; 20,5; 21,0; 21,5, 22,0, 22.5; 23,0, 23,5, 24,0;
24,5, 250

1600; 1700; 1800 30,32 35383940, 45,50,53,55,6,0,6,3,7,0, 7,5, 80, 85, 9,0, 9,5 10,0; 10,5
11,0, 11,5, 12,0, 12,7, 13,0, 13,5; 14,0, 14,5, 15,0, 15,5; 16,0, 16,5, 17,0, 17,5; 18,0; 18,5,
19,0, 19,5, 20,0, 20,5; 21,0; 21,5, 22,0; 22,5; 23,0; 23,5, 24,0, 24,5, 25,0

1900; 2000 6,0.6.3,70:75 80, 85:90,95: 100

2100; 2200 7.0;75:80;85;,90;, 95, 10,0

2

66



[BH OIss¢
OCTY 7809:2015

HALIIOHANBHWUA CTAHOAPT YKPATHM

NPOKAT COPTOBUWMH, KANIBPOBAHWUIA
31 CNEUIAJIbHAM OEPOBJIEHHAM MOBEPXHI
3 BYMMEUEBOI AKICHOT KOHCTPYKLUIMHOI CTATI

3araneHi TeXHiYHI YMOBK

MPOKAT COPTOBOW, KANMEPOBAHHbIA
CO CNELUMANEHOW OTAENKOW NOBEPXHOCTH
M3 YIMEPOOMCTOWM KAYECTBEHHOW KOHCTPYKLWMOHHOW CTANA
OBwpe TexHNHECKHe YCNOBHA

CARBON STRUCTURAL QUALITY STEEL
GAUGED BARS WITH SPECIAL SURFACE FINISH

General specifications

“uHHNA BiO 2016-04-01

1 CPEPA SACTOCYBAHHA

Lieit cTaHASPT YETEHOBNIE 3EMEMNk6HI TEXHIYHI YMOBW ANA FApAYEKATIHAND T8 HOBSHOM COPTOBOM Npa-
KETY 3 BYTNSUSBOT AKICHO! KOHCTRYKUIAHOT cTani mapok 08, 10, 15, 20, 25, 30, 35, 40, 45, 50, 55, 5B (55nn)
i 60 sapToBLLKM 50 Alametpom go 250 MM, 8 TEROH QNA KaNIGOBAHDMD NPOKATY Ta 31 cneyigneHue oSpot-
NEHHAM NOBSEMHT BCIX MAPOK.

Hopmwm ximidHono cknagy, Haesaew! 8 ULOMY CTEHAEPT, NOWMPIDKTECA A HE HL BN TPOKETY, 2NHEKH,
MoKCaxM, LWTAMNOBKW, 3araTOBKK KaTaHi Ta DesnepepsHONMTI, LG BMFOTOBMRICTE 31 CTANI MAPOK, HABEOEHWMX
BHIUE, 8 Takax 3i cTan mapok 05kn, 08xn, 0Bne, 10kn, 10ne, 11kn, 15«0, 15ng, 18:n, 20xn, 20ne,

AOCTY 7809:2015

4.1.9 AKicTb noBepxHi i BUMOrY A0 0BpisaHHs! KiHLB kKaniGpoBaHoro NpokaTy MatoTb BiANOBIAATY BAMOram
rpyn B, B arigHo 3 ACTY 7807, 3i cnewianbHium o6poBrieHHsM noBepxHi — rpynam B, I, [ srinHo 3 FTOCT 14955,
Ans npokaty 3i cneuianbHiim 06poBeHHsIM NOBEPXHI 3HEBYINELBOBAHWA LAP HEe AONYCTMO.

4.1.10 TeeppicTb (TB1) COPTOBOro NpokaTy Be3 TepMivHOro 06poBrAHHS He MOoBUHHA nepesmmysam
255 HB, ansa kanibposatoro npokary i 3i cneLjianbrim o6pobneHHam nosepxHi — 269 HB.

4.1.11 MexaHi4Hi BNacTBOCTi npokary nicns HopmanisysatHs (M1) nosuHwi Bignosinarty Hopmam tabnuuy 3.

Ta6nuusa 3
MexaHiqHi XapakTepUCTUKMA, HE MEHLLIE HiX
Mapa crani rpaHuLs NNMHHOCT], TUMYacoBMiA onip, BigHOCHe BigHOCHe
ay, Himm? (krc/vm?) Oy, HIMM? (krc/Mm?) BUAOBKEHHS, 85, % 3ByxeHHs ¥, %

08 196 (20) 320 (33) 33 60

10 205 (21) 330 (34) 31 55

15 225 (23) 370 (38) 27 55

20 245 (25) 410 (42) 25 55

25 275 (28) 450 (46) 23 50

30 295 (30) 490 (50) 21 50

35 315 (32) 530 (54) 20 45

40 335 (34) 570 (58) 19 45

45 355 (36) 600 (61) 16 40

50 375 (38) 630 (64) 14 40

55 380 (39) 650 (66) 13 35

68 (55nn) ) 315 (32) 600 (61) 12 28

60 400 (41) 680 (69) 12 35

Mpumitka 1. Hopmu mexaHivHMx BnacTveocTed Liel Tabnuui HasegeHo AN NpokaTy 3aBToBWKK abo AiameTpom 40 80 MM. Ans npo-
KaTy aiameTpom abo 3apTostLkv Ginbiue Hix 80 MM A0NYCTUMO SHMKEHHSA BIRHOCHOIO BUACBKEHHSA Ha 2 % (abc.), BigHOCHOTO 3BYKEHHSA Ha
5 % (abc.). Hopmu MexaHIHUX BNACTMBOCTE ANs 3aroTOBOK, SKi NepeKoByIoTL i3 npyTka AiameTpom abo 3a8TOBLIKM Bifbiue Hix 120 MM
i 10 250 mm Ha BianosiaHi poamipy sig 90 mm Ao 100 MM, NOBUKHI BIAROBIAATA HOpMam Tabnuuy 3.

Mpumirtka 2. 3a 3rofo0 i3 3aMOBHMKOM ANs CTanem Mapok 25—60 A0NyCTMMO 3HKEHHS HOPM TUMYACOBOTO Onopy Ha 20 Himm?2
(2 krc/Mm) Bin HOpM LieT TaBNML 3 OAHOYACHNM NIABULLEHARM HOPM BIIHOCHOTO BUAOBNEHHS Ha 2 % (36C.).
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4.2.8 lMpokar 3i ctani mapok 25, 30, 35, 40, 45, 50 3 kOHTpOSHOBaHHAM yaapHol B'askocTi (KYB).
BuaHaveHHs yaapHol B'S3K0CTi NpoBoAsTL Ha TepMiYHO 06poBrneHux (rapTyBaHHaA 3 BiinyCKaHHAM) 3paskax.
Hopmu yaapHoi B'askocTi maloTb Bifgnosigati 3HaueHHAM, HaBegeHnm y Tabnuui 4.

Tabnuun 4

Mapxa crani

YaapHa B'a3KicTb, KCU, [Hr/cM? (Krc MICM2), He MeHLIe HiX

25
30
35
40
45
50

88 (9)
78(8)
69 (7)
59 (6)
49 (5)
38 (4)

ACTY 7809:2015

OOOATOK A
(oﬁos‘ﬂakoswﬁ)

MPUKNAAN YMOBHUX MO3HAK

X=-X=-X-X-TocTXx
UX-X-X-X-X-4CTY

L

Cxema YyMOBHNX NO3HAK

Bua nonepedHoro nepepisy: Keaapar,
LecTMrpaHkuk, kpyr, Wwraba, npodint

TOMHICTb BUTOTOBMEHHSA NPOKaTy
CepnonogibHicTb

KpuenaHa, Bigxvn sig NNOWMNHHOCTI
Posmipy npokaty

Mo3Ha4veHHsA HI Ha copTameHT

[Mo3Ha4eHHs Lporo cTaHgapty

CTaH npokaty (TepmivyHo 06pobneHwnii, HarapToBaHuiA,
6e3 TepmiyHoro obpobreHHs)

[opatkosi BuMoru BignosigHo go 4.2, 4.3

MexaHiqHi BnactusocTi. TeepaicTe

Mpyna 3a sKiCTio NoBepXHi

Mapka ctani

[TpokaT copTosWiA, KPYIMnNNA, 3BMYaRHOT TOMHOCTI NpokaTku (B1), Il knacy KpuBnskW, HEMIPHOT AOBXMHN
(HA), aiametpom 30 mm srigHo 3 ACTY 4738/MOCT2590, 3i ctani mapkv 30, rpynu skocTi noeepxHi 2MM,
MexXaHiYHMMM BnacTusocTaMM BignosiaHo Ao tabnuui 3 (M1), TBepaictio BianoeigHo 10 4.1.10 (TB1), 3 KOHTpO-
noBaHHAM yaapHol B'askocTi (KYB), 3 ycyHeHHam 3agmpok (Y3), 3 BunpoboByBaHHAM Ha ocafkeHHs (65),

Be3 TepmivHoro 06pobnSHHS:

B1-1l-HO304CTY 4788.'2007/FOCT 2590-2006

Kpye

30-2(T1-M1-TB1-KYB—-Y3~65/[CTY ...

68
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Mpoxar 3i creujaneHum oSpobnsmHamM nosepxHi, KPYrnNni, none aonycky h11, miproi posxwnn (M),
AiameTpom 8 M, i3 cTani 20, sikocti nosepxHi B arigHo 3 FOCT 14955, 3 MEXaHIHHMY BNI2CTNBOCTAMM 3rigHo
3 Tabnuueto 5 (M2), TBepaicTio BignosigHo Ao Tabmuui 7 (TB3), HarapToeaHui (HIN):

‘ h11 = M - 8 FOCT 1495577
20-B-M2~-TB3-HIACTY ...

lpymok

Mpokar kanibpoeanuid, WwecTurpanuuii, none aonycky h12 3rigHo 3 FOCT 8560, HemipHoT goexwHK (HA),
HOMIHarbH1M AiaMeTpoM BnucaHoro Kpyra 8 mm, 3i ctani 45, akocTi nosepxHi B arigHo 3 ICTY 7807, 3 me-
XaHI4HUMY BMACTVBOCTAMM BinnoBigHo Ao Tabnuui 3 (M1), TBepaicTb arigHo 3 Tabnuueto 9 (TB4), TepmiuHo
o6pobrierni (TO):
h12-HO - 8 OCT 8560-78

LlecmuzpaHHuk
45-B~-M1-TB4-TOACTY ...

MNpodink rapsyekaraHuii gns ckicHnx waib, MipHoT AOB)KMHM (MA), posmipamn 2B x H x h = 32 mm x
% 5,8 MM x 4 mm srigHo 3 FTOCT 5157, 3i crani mapku 35, rpynoto 3IT1, 3 MexaHi4K1MN BNacTMBOCTAMM Big-
noeigHo go tabnuui 3 (M1), TeepaicTio BignosigHo fo 4.1.10 (TB1), 6e3 Tepmivnoro o6poBnsHHs:
MO—32x58x40OCT 5157-83
35-3M1-M1-TB1A4CTY ...

lpogbink Ons ckicHux wal6

Mpoxar wrabosui, 3sM4aiiHoOl TOYHOCTI NPoKaTkK 3a ToBLMHOW (BT 1), 3a wupuHoto (BLLI1), cepnonogit-
HocTi (BC), HopmanbHOT nnowuHHocTi (MH), kpatHoi MipHoi goxudn (KO), 3aranbHol npuaHadeHocTi (317),
3aBTOBLWKM 36 MM, 3asLumpLuky 90 mm 3srigHo 3 ACTY 4747/TOCT103, 3i ctani mapku 45, akicTio NoBEpXHI
(3[T1), MmexaHi4HUMA BACTUBOCTAMY BignosigHo Ao Tabnvui 3 (M1), TeepaicTio Bignosigro ac 4.1.10 (TB1),
HopMoBaHoK npoxaptoeaHicTo (MP), 6es TepmiyHoro o6pobnenHs:

BT1-BlI1—-BC-TH~ K- 3M- 36 x 90 CTY 4747:2007/[OCT 103-2006

Ima6a
45-3M-M1-TB1-1P-ACTY ...
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ACTY 3436—96
(FOCT 8240—97)

LEPXABHUIA CTAHOAPT YKPAIHU

o

LLIBEJIEPU CTANEBI TAPAYEKATAHI
CoprameHT

LUBENNEPBLI CTAJIbHbIE TOPAYEKATAHLIE

CoprameHT

HOT-ROLLED STEEL CHANNELS
Rolling products

Catt. ch-k?[; ,{

Yuuumni sig 1999—-01—01

Y" 1 FARY3b BUKOPUCTAHHA

Llelt craHpapT BCTaHOBMOE COPTAMEHT CTANEBUX fapaYeKaTaHix WBENEPIB 3arankHOro Ta cneuians-
HOrO NpuaHayeHHs BvcoTolo Big 50 4o 400 MM Ta WKMPKHOK nonvub Bid 32 Ao 115 mm.
Bumoru n. 2.1, 2.2, 2372 gﬁoa‘ﬂaxoamﬂu. peuwita — pexoMeHaesaHi.

2 OCHOBHI NTAPAMETPM | PO3MIPU

2.1 3a ¢opmoI0 | po3MipamMu LUBEnepur BUFOTOBNAIOTL TAKMX Cepii:

Y — 3 yXvnomM BHYTPILWHIX rpasen nonuub;

M — 3 napanenbHUMKU rpaHsIMKU NONUL;

E — exoHOMIYHi 3 NapanesibHUMK FPaHaMK NoAnLb;

N — nerkoi cepii 3 napanefibHUMK rPaHAMU NONWLLL;

C — cneuianbHi.

YMOBHI NOIHAYSHHA BEAVYUH, SKI XaPAKTESPUIYI0Th BRACTUBOCTI WBenepa.

h — Bucora (wBenepa),

b — wupvHa nonuui;

S5 — TOBLUHA CTIHKW,

{— TOBLMHA NONML;

A — pagiyc BHYTRIWHLOrG 3aKPYrNeHHR;

r— pagiyc 3akpyrneHHa nonuuyi;

X, — BincTaHb Big 0Ci Y—Y 00 30BHItUHBOI rpaHi CTiHKK;
A — nepekic nonwyi,

f— nporuk CTiIHKKM No BucoTi Nepepidy npoding;
F— nnouja nonepe4Horo nepepisy;

{ — MOMEHT iHepuil;

W — momeHT onopy;

{— papiyc iHepuit;

S, — CTaTU4HW MOMEHT Hanienepepiay.

Bunanns odiuiine
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2.2 Nonepe4nuit nepepia waenepis cepitt ¥, C nosuHeH BiaNOBIAaTY NOKa3aHoMy Ha PUCYHKY 1,
cepiit N, E, J1 — Ha puoyHKy 2.

2.3 Poamipu Lueenepis, NoWwa NonepeyHoro nepepisy, maca 1 M Ta AOBIOKOBI 3HAYEHH] 019 OCeit
NOBUWHHI BigNoBifaTM HaseaeHuM y Tabnvusx 1—5.

2.3.1 Mnowa nonepevHOro nepepiady i maca 1 M wasenepa 064UCNEHI 32 HOMIHANBHUMK PO3MIpa-
MU, rYCTUHA cTani npuithara 7,85 I’/CMS.

2.3.2 3HaueHHA PaaiyCiB 3aKPYrNEeHHS, YXWIY BHYTPILIHIX rpaHen NoAuLb, NOKa3aHuX Ha PUCyHKax
112 Ta HaBeaeHux y Tabnuusx 1—5, BUKOPUCTOBYIOTE Ana nobyaosun kaniBpis i Ha Npodini He KOKTPO-
JHOIOTh.

2.4 dopma weenepa Ta rpanuyki BIAXMNEHHS 3a po3MipamMu NOBMHHI BIRNOBIAATU HaBELEHNM Ha
pucyrky 3 Ta B Tabnuui 6.

2.4.1 ¥Yxun BHYTPIWHIX rpaneit noavub weenepis cepii ¥ nosuHeH GyTu y mexax 8ig 4 po 10 %.

3a 3rofoi0 BMPOGHUKA 3i CMIOXMBAYEM YXWU BHYTPIWHIX rpaHei novub He NMOBMHEH NepesunLiy-
BatV 8 % ona A < 300 mm Tta 5 % pns A > 300 mm.

2.5 MputyrninexHs nNpaMux KyTis weenepis 4o Ne 20 He NoBUHHE NepeBuulyBaTH 2,5 MM, NoHag
Ne 20 — 3,5 mMm. TpUTynNAEeHHS 30BHIWHIX KYTIB HE KOHTPOSIOOTD.

2.6 Wisenepu BUroToBASIOTL AOBXMHOIO BiA 2 A0 12 M, 3a 3rogoid BUpoBHMKa 3i Cnoxunsayem —
DOBXMHOI noHan 12 m:

— MIpHOT JOBXWHNY;

— MIpHOT AOBXWHN 3 HEMIPHUMU [OBXMHAMKU He Ginblw sk 5 % Macu napTii;

— LOBXWHU, KPaTHOT MipHI#;

— [A0BXUHMK, KPATHOT MipHIl, 3 HEMIpDHUMU AOBXUHaMU He Binbl sk 5 % macu naprii;

— HEMIPHOI [OBXUHY;

— OBMEXEHOI AOBXNHM Y MEXaX HEMIPHOI.

OCTY 3436—96 (FOCT 8240-97)
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