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Yd dedz’ j BtsHj dzd 3§ Misdetsmisd o Mdddzlz
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DOV dEd d Soma j (sl ® DGSHudio MRS, 3j Mls
otsL sy detsmisd o tsMMmtsL HOdedw MyJjge- Isyg
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T d2Odzdydd Mtej HMlse dBsH | dzd tc 0 Odzd
90! thspgztcelr’ | tsBI jCIsr dzO bktctso daj te

T oL By dsMis! BtOh jddy ¢ Mo 2

T otL By dshis! or Bstc®, cXEFgdtes
{5 dNOKR Mfise O;

T dodzdydy bjirdtsdtedd ML HOddwW

T oL BsydetsMmlsy oMlsOeaCd o yJdtelsiy

T dO0dzdydj MtejHMmlse Ekf tcOo dzjddz®Y o c

T deOdzdydj dgj mMCtsdzr CSdr toj y ddiso o
G COLEOMO HEs LOCtOMEd;

T dz@ded Wntej Hinlse 5B J MY j W dzd ‘@izdlsfts y d
d toj H® Oldaf i ;

T OBBISO M odzj "dzddsd B OL O3 H Odz

Thse d&3j Misd dzs s 9 | BDW@E AutoCAD RIS to d3C
RL3 d ¥ tDeRFDiIs@AD R14,R13,R12).

1 s ByJ dzs 03 mAujoQAP@RIBJOfPIs 5% § dzW§j-Is iy w
Isd eddz" Iz dzd o j tc fip@Bir( ez'o tn Btcj - d3d tedats?2 G .
CGteOW d yJ iEHd MOLHdzi 2 yYJ detsoa 52 € Ols

Itsdzjj BHtesBdes teOMMdBssistcd d3 TsH dzlz
AutoDeskMap 3D.

1 to s G to Auleg®BkMap3D (C sd3f Odzd W lAct g d & ¥ k
dimf sdz' Lkjlsmw sB dzetso lirpfsdzd Odzd W f § WOIs d

66



cteOWdud MEdr COtls, f dzOdztRisH §f dzt§ tefp &
W (ddzd Htkzedr o jtch tigiHE) roid3j
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ltcjHEmMd@tlste] dets dMmf sdz' L s Oded2j- 1
ZzOr WBted3dOIsO DWF. | L d@3dtsy dztstylOflzdtf ts
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tcOfm- SHVS®cdZ3Odsy] DWF ftojHEZMmMdBEHG) dE
ybts fsLeosdzvjls OzOdzdL dtetse Ols!  d3sH J

=

2.6.3. ltoscteOdRBB HAzvW ML H
BDctcOWdEd d ofdwsg ts1 WW

] 65 G to ORIREFBIOVAX.

3dsMax (3D StudioMAX)T §f tesW j M d 5 dz®wdz® dp®dz0 “
mMdMmMlsj 30 Hdzw twWOBSIsT M Istej n d3j dgdats 2
f Odzdj 2 Alnct ®ziér k,

67



[ Odzdzts ] ftescteOBRBdetsy tsBJ MY J Wwi-ded J
B todegse s dBsSHJ dzd etse Odzed v Odzd B3®Yy d d
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sBl J SISO, LOHOdJ d3 ¢ tsdzmisOdzls’ .

ArcGIS 3D AnalistH O j Is o tsL d3tsy detsfls! a4 toj
Isj dz' dzg" = H Odzdz =, zOf ted d3J te, dL sdzd
ddzd + ChYf sdgfdrdSddesd Bl B3O, ftts

ArcGl S 3D Anal yst ftoj HisMIs §Io dzW §
OClsdodzssets fjtemMf jSlsdodesse s ff o3t
HOdzdz =, dr ®&BOMhIlsOBdteso Odzedj, f so°
cftotsdzj sOe dOH B jCIsOdRRd. rrtdsjfifvdsj
9 0Odzd &30 Wdspds Qls j dz! daetsmls d .
lted odLEOEZJL Oydd HOdzdz" = o B8-D
stster § MCterlsr dqdzd dzj syjodHdz =Y tod
cOy jdedj o btejr dqLBjtjddwWr HEEZzGEd

&
q
f

o3
: (7}
o
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C tjd jWhk, dzOf todfdigjtaodgisionsdyds
dzOG dzW Hdz" d3, YJ @3 ! Isjizd g 5L dztsy d
i ydodzdL dtese Odedzetsj § tod dztsy J @zd §
s+ fitemyfjCilsdody j tsBLBSd jJ Myl
W slstsBtcOY jEed Rdglsd d 8 L ©d dg Odzdz" i3
dzC yfdte[O obxAy fiaf v h j ded § d3, dMistsydad£ 53
Qo dzj dzdv Isj S MmMiskzte.

ArcGl S 3D Analyst ©Otlodazfdv pldH g
M Eyibttd tjd j¥O ls tHds2 Isdcytd
dzdd oLcdzvHO dqdzd 5 ofMmj2 tHhHisd,j tor dzt

ANzdzS ydw fjtoj CzOBNEGY SOFPDd Aznal y
dsfmvw ftod slsigeSs@y jdddddd wesdzj dzd W, H d
odLEOdZJL Oydd 4t ydaw o O) dz" m tsB
cOMstcd® foLoadwjls §od LtsoOlsj d® {t
Yyd ddw o LOsadmMddismisd ls L I©H Odzzs
dzv Is! W Hdzv SIsH j dz' dese s OMisteP-  d&z
dz' ¥ @ vH sBh j2 NhCOdzr L dzOyj ded 2.

ArcGlI S 3D Analyst {§tLotdwvigt) s
BRBj tedzts?2 Myj dai § sdzzyOls' dzi B <RkEE Y A"
fsojterndzsmisd (tc] eizigls Obr dzyf tizetsd g off @
dzs?2 Mmilstyf OCIdo-Zd OB B SYOTsRA Ojds o s
dzlz y d Is ‘jdzdL jdzOay Mtsis T FCdztsdz® d 1 € Mt
ltcd tBtOBBIC] tOMstttsets?2  tsorjtcn dat
HOJ sMmw L dzOyd dedd Jd4 of MBISTH Iz 4dd
COLOdz oMM OLgdwsBlsT st B

ArcGl S 3D Analyst dd3ddlIs oublL &3y
sdf s HOdzdzr =». 1 Of ted d3J to, o tSLtdsts ) dz
dz" J HOdzdz |, ydWwtetser j W sls tsfigded §3¢ d
g0l t. UvOCOW oL iy detsfle’j daflyf @) do=iAP
zO dzsor 2 kZtese jdz@2, HOo OW #ftisLdkE yzd
ofmi HGMEydr | dMmlssydgd§d HOdzdzr = o

[ BdzOMIsd Jted d3gj dzgj dedwv Ar c GI S 8-D A
agqw, Bl cwzsdyy, Oy Bdscdv, d
Mjdz MO js,AntLWR@@dssn cOdzj dad § , do-tste
Ad issmisdfzdzd ydf Odzd sj st , k4§ ttOo dzj dzd J

h J
B S
o]

‘. =

9 0
dzd
4
B
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ERDAS | MAGI NE 1 Virtual Gl S.

Virtuaf e 7 &Q@isdattdd i Is Erdas Imagine (B-
DAS).

ERDAS IMAGINE (Earth ResourcedData Analysis Systen) i
cdMmlsj B3O OdzOdzdL © HOdzgdzr = HdMIsOdzydt
fted HMIsOo dzj dzdz" = o  tc@ififrjdsig ig8s At @Bts fote:
Z1 tc ©o d2)VidewstET, Windows2 0 0 0 RISCAADX § dsO
W stc ds®N, SGL HP,DEC, IBM) . uwdMmisj 30 Bl dz'
Hizdzj 2 t©OL dzd Y dig® Is iz® tetdz®1n dz'( BAINF[S@)dz! h |

MOtcOCIsjtodets?2 Mtse j dedetsmilss 8 M@Mis
ZzO fwOlIsdui MEd MisOdzH Otels dzts 2 Qifgftej H t
ftod ¢ dzZOH detsets ff tots G tc O BZAIdzts 6 5 d3Dds Piptf j 1
dztspo) T dsdzs G d § W d ted3t  ( dzdfSlsoisjdg’ Stish SRS
mMotsd ©OLWKOBEBISCd ¢ 0OC s HEagagic ©Mmh
ine[24, 25 132].

CCHttsd3 f tctsG tc O d3dzdZERDAS IMAGING § pvdzj dzd
JIsfqw tSHdd dL Itej - o OtWMAGIHHS Bsse- B OL
tials, IMAGINE Advantaged IMAGINE Professional s O»xfts: 2
Mdzj s W d2 §O0Cjls o9Cdzs yojls fto§Hr Hl
YydtsdzOdz! dz" J| oL sy desfisd . 1 dst] Hafdzd Is

T tBtOBtlsSd oj Vdstsiicdz" = H Odzdz" = (

T sssteOdhy sted3dtcse Odzd v, d=izls j te
sBtcOBBISC d tcOH J tsdzts (RalarfappipdzSuite); fr) dad d3¢

T OldiismMW j tcdzBATCORstete ] S ydd (

T Istej - o34 to\iEBdR GI;R & (

T ke f ¢ Mmj dz¢ dzts 2SupoaBtigassidieh;d € Oyd d

T BdZzsydets?2 IstedOdzezdzw ydd, MmMBsy-H Odz
WO d ttlsksttOdhWstddtetss Odzdw O1 o
mdzd 3¢ 5oV Iz dpSsylafidtsdzO dz! dzts?2 W SIS 5 G tdsO d3alzd
¢ dLP9);

T t©OL tcOB 5ls ¢ dDeYfetoppdirtonlKitilzd 2 (

TeOHdBdBjIstedyj MEts2 d cJtsdiiilsted ud
't d M dzd dzjt O ] GAGEESPe O 25, fyp. 3 1¢

ERDASIMAGINEf sHH jtoy doa Oj Is dzj M< ¥ tric &3t
stso, o Istsd -gihdigsa gduUl HE ke . aolpy o
fijteirnBHY I Otck L o ff tstsy HHMA (S taflaEd . s to IS

N
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[ BH EMrtual GISH sMiskf jdz Hdzw dMf sdz! L 5
stej » © Otcd Odzls s9o ERDASIMAGINE. ff OC j Istse

bolststeORBd [ 25Mw MindziB3RWY H jHIO jIstc Ols ¢
B3ts H RMilrval GISd  j Gfipts 0OV sy j dzSMBtual GIS tsH Iz
(oadtclszOdz? dzOW W isu NsBisPH fflg@m@ydtse 2
JRU Jrdzsdzsce d2 d7) tsB @B ®ls Cdis 5y ls O:
9 toj Odz detsds otcj i3 dzd yd W &dzts ¥ § dzdigtsdg J
dzj § twOMstesor 3 dL tsB te@gj2ded j dif t(dh dedt
By jfltesdzy kOB Mddzlsj L dtetso Odzdzr d3y- dats
de" &3 §fJjtemyfjSCisdoads d&3 dL sBOY j dif d3
sdodets d dzOftcOodzj dzdi  sdzjlsO, d
OLEMRVHQ. Isstetsds dzO toj dz' j ¥ By dats o
COtlsr o ARBHEEROIS) O Istcjn 3] todesdIs-dL
ddsh s M j yd Odz: detstftias K EOE ) @ tad@D ynj tslhgfley
cOMistc O, IsOC Clsfs te@ils (& BAREKIBED-| 1 M ¢ t5dz!
O tcOo dzj dzgdJ o L ¢ dzW HABs Isdts yHitds  drGEHelvtdl:
Squimed dmuj peyls fsbagned id df ¢ Ot
d fitwmfjSCisdods &3 dL 5B 6O padfy figj- ¢ bsd
desdz dLtsBteOY jdedd By des fteso sHdIs!
d Htezc@itslsSiz® .

1 to s ¢ tc SitgEgdder3D.

1 0CjIBuSiltdeer 3D fsfstetsj dz dz®- tsfy
ss¢ Cti3f Oddd Mullnci Geaz ) Par @&dH gt
fikd bicjrndjtedzs?2 odL EZOdzdL Oydd. sCIsts
CtoORZEABdzOW dZOHMIstes2C O HdAzW ArcVi ew
[125, 119]

l 65C QUEMENCOL OB SO0dZ0 W deds?2 E:!
d oantHdIls o Mmjdsj2Mmlsats ngts@mgmmmg
Mlsets HdzW EftcOodzj dzdvw, tslstsBtcOy j dzd’
dde¥ stedzOyd d . R MY tsthladvjldsjfiiy df @C dAf ¢
IR OC j s, O IOCy C OCded § dzdaj dzlfs) it )t
ArcGIS.

ArcView msmilssdls dL Istej i sEsEB-itko '
A dded g, 6jHOCdese Odzdj d OdzOdzdL
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ArcCatalogi H sflszf € HOdzgdzr @3 d Ekf tc@o dzj
ddzhistezdzj dzlst Ef tcOo dzj dadkvO yifftdts H OGafz' &

Il md H&EH ArcGl S &sebkls dhf sdz L |
BsHEZdd HAav tjhjddy MmfjJydOdddzd tcts:
dzs ¢ s O dsCGi8SpaBalAnalyst ArcGIS3D Analystd  H to.

r smiskzy € dJddzemistckzdz] dzlsOd3 Si t etB-ui |
f sdzdzd Is j dz' detsc ts  d3j difls oAr cdVij metsaH. ddnin CHI
fsdz Lz IsfqWw Holkzdgj tedz" § HOdzdzr § ‘L i
&ZzOw 3D JdW stedsOydw, CslststeOv  d dzd
ArcVi ew, jSdeds mdiL eddz ydWwtetse 7 A Otcls.
SiteBuilder 3D MtsLHOjIls Iste]j nzdsj tcdz
B MsdetsMmils:, O LOIjdB cHEOf Jqtckzjlse !
COtcld jtfr dziJ, MBLHOOOW Isjd3 MO d
10jd3 i fsdsh s Mfjydodr d = BdBd
Li braries) orBdtcOs Ismw Istcj n d3d todz"
Hitepag' jej &, BLjt d . . GldujdEd
oMistcOdo OF Is fitpizlz o filsugljdBIz] v tcj - d3J tocdzlzt
ftosmMdzOIstedo Ols' COC o  sdzdest § 2O dzdzt
BB cdes?2 C Otolss?2 o Cdzgj Arc\Vjidzdw. §
stej n B4 tedzs?2 My i) Odef ddf e izt b gl | dz
B todes?2 C Otclsj .

SiteBuil der 3D fsLotdkvwjls MmtsLH
ez 3 Ctsdzd Wssbo gdRzobmiss 52 @Bisj .
ydd.

[ dzv HtsMisdy j dedw dzzy detse s EZtctgoe daW
dzdvw MmMetsttsMmisd 1§ tosiPD JBG dzej IsHivt dsBiu
odlszOdz dzr = IsjSMmlskte, o€ dzt yoOush Ow
MW jtedzr » wodzjdzed?2 (5B OGS O, I[sk d30de,

RABJ JIsmw oL sy desMmis! o1 B tstcOF -d daW
Mlskzter dL ®&BOljtedOdzse O! tesW s@fdni |
zdets dL deEyseic@Elg’ o tCdzgj ArcVie
SiteBuil der 3D OoalstsddOIsdyj MSd ¢t
COtelskz o odtlskzOdz dzze Isj S Mmlsktelk - d
dJW@add JIsmw oL d3tsy detsMis ¢ tzstw B odgg HAGdC
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yo jlstse, Isfi S)nls& tcH Az dgj todzr d3 H Odedz" o3
Odzd Mis d Yy dzets fiydgty 2 flsste H OGO dzts 2 MyJ dzr .
10 tedfm. 2.5 fC0L O0dz fftcd Bynisdsk tc &
J 6 | ttzp @t iMtcj HMIso Odzd Si t eBu
OtclsT 9 ArcView GIS 3. 2.

{ d.B5) tod digitdgj -~ o5j des?2 o dHj MY
fcsmistetsj detidts 2 fSifftsedBui | der 3L

] tesEtcOBBO 4 R sdtuvd 2011 1T | R
letsj Cls ¢l DUHAsEEOdgOB st 6§ ts Jlsigifdsds dz0
Zsed?2, oCdz yorhd2 o Mmisw sy j Mmfr
ftotsd3r hdzj dzdzr 2 9o §§ B sdbdzazs Bt CiQpk 1
HOC ssts, ddzmistclz d3d dzls Odz! dz' § Mieg HMis
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dzd 2 H v teOL dzd QIETOBIKit] dz@E st dslz o 2y j |
MisteOydd L J dgdzi o dzOH j dzd s mtgjr dzdmvdzvd wIB
HOdzdzr disd M Htokzedddd | Re [ 28L @B ®IsC
10 ¢csJ1 1 O0OdestcOBOe (c¢. [ tsMls O,
dIsmvw dzOL 9 Odzd § |=RaEOfigdiy v ts LA jldz
11 6. t0Odzgjj B" dzd 9 jtefpdd ftefscteC
tveg 2008, soétuved 2010.

JRY soOtuvd z2AdJ temOdz' dzOV ts dzge®Vy dzl t
fis § BO, QYdEjujddzdzOv Hdzv tejh jdadw fydzj
30, 31, 51]:

iMBLHOddj d tBdSodzj dzdj { dzj @OiIstets
Isj tod OdiBdzy SfitsC 52 ddzd O1 tetsW slstsfi j i3
COtclstsatcOW¥W dud MEdds BOI] ted OdzOBI - {f ¢
Sdededd3Hticzedd3 HOdzdz d3. 1 tjHEMBEISG]
HOCIs ] tcts SlC=imidats 29 jC OtelsT

ifsmtetsjdzad| tolstW slstsf dzOdztso | § ts
dzj o' o3,  OdestcOd3dz” d3, yJ dzls tc Oddf @z? |
BOIsted yods o 'tuy®dg tHf €OBOUW Issyj ¢ ;

o' § sdzdzj dzdqfjud € § g e Oy Is B20 dgf- MY
dzedJ tjLEzdz IsOIstse dzO COwlskz, Wtstdid
d ®ixdo"n HJd

islssBtcOy jddj d §JyOls! ¢COtd® O&, fil
HsBOodzj dzdj detser i L dzOCtsea o tOfist
(TrueType) o dHJ, | Ozt O dydiasy sz finjsdédii)
OLEsBi j CIstso ;

TfsSHHjtYCO odgj "dzdr BOL HOdzdz" -
teOL dzdydz" §j MYy tsftser MowL d el 8 stse
CodemistczC Istste Wistcds Hdzv tcOB shkyj Isfso B
f st HMicksot@ffice, ¢ elsoOdzd j, dEDResHT

i WstedRdtese Odedj Isj BOIsd Y MS dfi- S Ot
CZOH dets?2 ddeW stcdzOydd dL B OL H Odzdz
d HedHEByYdd ¢ 59 ;

T sistetsj dzd | Ste -~ d3J tedz" = MyJ dz, ]
fsmistetsjdedd Ltdz eadHdBshHtedrs BBBBO
Istsud udz" gezddLdslzi te
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Tor fsdzdzj dzdj dL Bjtejded?2 s € Otelsy
or BtocOdzdzr d3 zdetsy j Mlsosd3 tsBI j CIstso ;

isBd3j dz2 HOdzdz' d3d o M ls OBk, OXADEF, = W
MIF/MID, ShapeS57/S52, GRD, TIFF, PCX,BMPd H tc. ;

TtcOL OB SIS ¢ O LfGBH(E YWzOrQ@z" WAL Pascg Andd ,
AtsHdz J IsjSflsr ftoddjteso, HESSC kzd3j dals

ifSsSHHjte] SO ddetsetsf sdz' L tso Olsj dzt ¢
1CL B dzvtctsds S Otls, ojHJjdadj ) EZztedzOd

iCdzlstetsdz? COyYjMmMlsoa® HOdzdzr 7 st

Misslbu d) . 1 BQdf)d3j ISthsof C sdzlstcsdzy € Otell
ltcdojHjdeder 2 f jtejyjdze o HOdalesdz
dzsds o9 dHJ .

Uindesdztsedy foMmstesj dzdw Istej - d3j tod
BOL j §toddzsWid&d», fpsdphsHOe J R SOt U
ftoddzsy j ded ¥ di3 ©ls dasfipisis fw :f JGHERh@Esiabaotd:
sstc®, {JHOCItste BdBdZdtSlsj $d Istgjn d3j
dedlgtcj m» d3j todets?2 BtsH j dzd, t J H QR jstisjtcdzdsne
fts tojrndgj tedzes?2 COtelsj, 1 jdgORg2d AL

Ui ndesdzsedwy foMmistetsj dzadw Istcj m d3j tocC
HdzW ML HOddWY Istcj mnd3j todzg" = BSH | dzj 2
d tijhjddY ftdtdzOHd = L OHOV. 1 s
Hidzwisfw dzO Isdfftser j, ldeq jdsigojdd’ dff gjdgj
d Ibj BOduiMSEdy.

UjJrndtdzcedy foLotsdzw jIs MtsL HOBOIS!
tod dtsH § dzd  Oudet & Is JOdEO d3B dzj 2 , d dzls j tc!
fsd3d " jdzd?2, dOHL jd@gder = d ftSHL J d3dz” -

r dzv  fsmistesj dzedw Istej - 3J todzets? I3 H |
MW HOdzdz" | 9 jClststedzs? € Otcls' |, ddztgDIs tc
BtsH jdzd toj dzr j W O, C dzO fy filsdj We dCE Cladiasjten dgj
BsH jdzj 2 tBI jClise, yYydWtete YtothoIgjts fr
WislstscteOWdd tsBi jCIstsea d3j MisdesMmisd .
ftso jtandetMIsd ©®© J RYH sodifuved 201t- of
9o0dzd J B3 tjelzdzwtcdets? dBOIstcd yr o0Mmtsls
Y ded Wi Cis@asiys Isdz" | o Mtslsr S jlstso
ZOB stcO® o' Mislsder 7 Slsd3j Is 8 Uzj dtalz¥ ic de® 2
stcd OdzG Zdzv yd sdedets?2 Mmj Isd. [ sH jigzd o
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IHOdz" B85 HOdzdz' d3 9 J S sstodzts?2 € O@IsT
L'HOdzdzr 7 ddzd L OCHEY yAesasdL o dzj M dz
l sétuved 2011 1T SRy 1OdtstcOdiFO i
cddzOdz! dzr 2 Mmlsddzz dBsH| dzdteso OdzdPr s t
Cdzs yoOjlsfmw o MddzlsjL Jtetseo Oded (1 ey j dz

COlBtL3DYdW tetso ts2 C Otelsr ( f dziye@)
qd fmJj B3Odzls d Wittt BOYd: B tagB] j S §OF
sBl jCIstse MsLHO! v ¢t f tod dydd Az
ftedddisdetse . sdzhmistckzS sste o dw sy )
odJHtse B jCItsa. 1 tdz Lo Olsj dzts- d &3,
ord oduHr [ 3].

l BsctcOBRO tsis sk d3 PO uigreidize d Bty tcJ0+6l)
LdzOYyj g0 Hdzv tyjdeSd tejdz jWO @&n-BtcO
fsdztsy j dzdz" Rl j&® tsdgj A3 tsB

‘ LTIy

Mnowaae

Mma  |CTPOEHWE OTHECTOV

Cnolt  |CTPOEHWA, 30AHWA

Brifiop Bblxonl Brepe ul Ha

CemaHTHka | MeTpuka ] Macwraf

HazeaHue

* KOPOTHKOE WA OF .. Re(iETi

*KOPOTKOE WMA CNO... Ctpoe
COCTOAHWE HENC
OTHOCWTENBHAA BEL.. 3.00 4
MATEPWMAN COOPYHL..  BETO
dl | OYHKUMOHANBHOE H... npous
YACNO STAHEMKAM...  1.00

T ool (_/‘\7 o no ?C - 4-|A
] * KOPOTKOE WMS
SRRl | 2040401
: NoBaeute I Yaamure |_1,_
tdmMedss 2. 6 1 1 tod og3]tdc digdRjsdetc Oy j «
® JRH Ssoétuve 2011:
1 1T tltsBteOy j digyj dg'te;j -3 Ttc dassI s @ute[ @y Jsdzd jts B di
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l escteOBBBO MBLHORZO ) dMf sdz! L-ts9 O
CdpenGld f sLOBIEVJIs:

] smikzh j Mlse dzw Is Mddem tesdzd L Jtetso Od
COtlsts? dhatsiRte Jifyd§jdas?2 @ f j toj d3j M Jogied v
SHdzs o to ] d3j dadzts;

TEf tcOo dzv Is ¢ shdzse dz" d3d MtsMmis Go-dzw &

dzd W : f cdzsy jdzgd j a3 dzO0OB dz8 H Ols j dzW , d
B dzs HOj BB 83 5B jClstsds, GtsjCydj?
fto j 6N desfls: , JMssydedCtsd tsme jh j dad v

TftcOodzwis! tstedj dzlsOydj?2 &BsH  dzd.
d owO"jdedJ ;

Tsfiih j iseo dzv Is ¢ daizdlsOyds f tscls-H dz'
BOdz d HBYH', O OS] Ekojddydoe Ol
otcj @Y HBYHW d IskzdzOdz0;

ToCdzw yols: ddzd or Cdzt yOlsted teg § eeelzy
dzdd Ctbtsttsets fjtejdidih jdedd tesdL o
Mo Odzdets 2 MC StesMmist & ;

T EfmMlsOdzOo dzd 9 Ols*  OtcOBj ste'HAstsp
ftsdtsyjddj d ddisjdzde dsfils! distsy

e ts tSlstcOy jtligfy ; §f tso | to

T achftGOls Isdtf &lsasEns@y j(RJOs € fOtf)a
fmsdiseduj ¢ O &S j

d B bjSCMmisizter , @BEO] 1§ HEz] ok

Eyomlse O o MisdesMmisd} .

Ol! ddzd or € dzt yOlsts- wsls

E\’r

—_

Is ts dzdzO W ¢ d
fl dzOdztsy j dzd
9" BlcOdzdzts G s
Bsy dets 9 € dz¥
9 jrtalzts fnls + © .

RL d&3J toj dad W dzOMm s jtedejm 035 fipEAs P fyls o dzw & Is
BsHJ &zd f o jHeE Gas@jsdfts 2 tsdzO© H 9 k2 d3j tc dzts
JRE 1 OdetstcOBBO o d3j dgv j Isfyw H dzw

iz

der ydz' = d fwOCkduiMSdn L OHOYD- o<
didzd § dzO ¢ StetsH Mz, o[tsﬂ H s tiz0O dzzdzts o3
fdzj Cmdetsjy RdesesOMYjCls dz § s difts dgdud Jadg ¢
fslsj dzydoOdz©O o {ftojH]J O 6] ¢ dszse,
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yds degjWlsjtftesosHtses d IstcOdemt stols dz' -
d3ts dasts I dza .

] 6fsC tc GeRBEY j dz' j W .

GeoniCSt gz' jW {1 Ists ftotsctcOdzdzdz 2 f ot
Consi stent So fidedwa riete jHrddy] tafsifrpe tqish ©
(ddzd Htekzedt §oojthdshmisj2) &t
AutoCAD [159].

Geoni CS timwshidwsazy jls Mistetsdls! § o,
MsteczC skztodz n Wi to(OzlsEdsfr , s Odz
sLjtcO, ittt O, tjsd, fcEodE]dstso®
sitctedlststedd d Is. H.). 1 COyjfmbsej
Lso Ol Mw M jydodz dz@r §j ©BI jSCIsO-T1 |
B, O OS] CctedL sds@®A@YO, Is f?OC 61 §
tcj HOCIsdtetso Odzgd y  so j ton dets s din sOwits j -
jsmMw OolktsdkOldyj MSd, ttkzydovimktstots

10 tsfdtse | §ohmistesj ddes? Bts Hgpvtizidls te
tojh Ol Mmdzjdh EzOMdzj j f tOH OYd :

TeOMCtcOME O  BHejdardH dzte Wz o dla Z O dz! o
dp" Mslsdz’Chj & @glOd ¢ ;

T t©OMmyjl yYyeojlsder » COtclstsetcOdgidy,
fts LOHOdzs?2 dzsdBOdets? tsfnd IstcOmMmr ;

Tcf sHdW Isd j e -dfdfotis{iPS do  ItDyJ ydz' m- tsB
i3J todzlz ¥ dz'd3tsta jj day jj i & i ts dzle | P dad W20 &O 3 D
ks o, zOf toed d3j to, fsdzzyd dzdd Istej m
IStej md3d tedz" = GwOdzdy G telzdzls tso B IHCHfe t
dz0 CitgiOw R, Y tsfmstetsj dzadj Istcj m d3j toids’ ~
Odz' dzgts? dzddzd d f J tojdnQ degatizd ¥ Bisis § té) Otc

T sSftdyj diedRj Ctsted? MissSO d¢i-tBd
Csfls distsda@ dzd tej dzt j W O. [ tsH j dzdf iy ts 45 @dzd
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N« = 1,31H°mZ, / b’+0,25n7, , (3.1)
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ud d3 o jdag

H=1,05v,b/m_. (3.2)
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ms = MsAm, . (3.3)
I dzdwdedy fYtsctejh desiis 2 § wrdetsudz dgd v
sO¢ x4, COC 1 Ists fftej HdzsY J dets © M
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feizlz W
Vs x = 1,17myAny; (3.5)

m.= 0,85 Vs « [ Myy. (3.6)
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H=fim, (3.7)
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Mpg=1,05v, A/ (m, fo). (3.9)
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d f OtcOdzd@FCEpse dzd
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fisehizi 2 deW ts e 3Asyafdfy § & PWdsid M j 630 dals «
d#h d)j dL odzj hdzgdr BB d3j deder 7 W sted3Ols
BDI R dqdzd dRBYf stclsO dBsHjdzj 2 D jCls
I RY.

lted Ctsdzgo jtolsOydd cJtdijlstedyd ME s34
B MsdzsBDsfu oWdB e eRIs My € OC  Coy djlsCizdas o 4
fsojtendsmisd 1 j Bz, kOC d SCtdskts:
HilsOdzj 2 (Stdzskzter C#LhH, ftedmistetsjs
dsod3jh jdadj dtsH jdzj?2 tsBi f &lstptacr fip
fMlsd ddets ®BifMfjiydeOjlsmMv ftosctcO
3D RudzdB s Istcj B Iz j Isls tasjlsh dfj e datsRls jiiayj dz'
Cd Hftdddlsjd d 7 ftscteOddd - &t
l sz yjdzedj btejodjteds 7 &BsHj dzj?2
L dzOyd ded s o' Ml Zsd L] » fytsAsadgdisui M &3
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L dzOyj dzed & ZAsdsdsfmisteiOdsj" dzls O dz! dz" igdR s te j |
Clsts sy i s s, , d3geBsed co" HOo dzd o C
o Mslskz, L dzOyJ ded Hnw¢ fsits telds@B dadf B fiteiOd
ftcedmMo Odo Odzdy tBi jJCIslkz EkEfmMdzts dse s
sftcd Hjdzvwjlsqw dL M BOdZsdSd ¢ OB
dzd L ts ovVitaal G4ST Erdasimagine 3D AnalistT ArcGIS.

l 1R 10O0dtstcO®BO T soétuvd 2018- g
Hidzdtetseo Odgd W Istej m 3 todats?2 Mmyd dzg'd,- € ¢
teso Odedd Myjder dL ydWwtesets?2 CPtelsr
ud Mekze 4 i GOdasdyud mMClzs dda sted3Oy
M J yde@ds dg' ¥ o jtcO. wvtejrnd3jtcdsr j odH
fteddzydf z SCodzhstezCIsstc® dL ct®WN dy,
ststc oadHBe MHjteydIls dzj MEtsdz Cts5- Isd
90Isjdz2 dd&ijls oL dsgsh s MEB H Oo C

v SCMisktcdtetse Oded § Is te § J~ Wigtsdple h Rjwindg ts
dIsmw dzdets dMmifds @tcisdzn O dzg §f &g dzpis & S Is
zdsts MLHOddjd d dmfsd L tse Odaf] o3
sstcj Odzd figlg $dpds'zAc tsBi j Clstso  d3jnin@ssdis |
fzlsj 3 ftewdr m dLd3jte]dd? dzO Bfshls dat
00dzd j 53  dzj B3 dzlstse d HJlsOdzj 2, jfate] r
Bsyder = MdMmMlsy &3 Hdzv § tsdzlz yjidded?¥ [dl 028

3.5.3. u4BLHOM] Dgkrtslsj Mzt

] ©OB®lkj [57, f. 35] {§6COLOds,
My duydwvdud MEdd dL d3j ddjLdifits Olsitg did d ( s
qazd jet dzj Sbsts? yoOfisd. s Ij¢
fLEBLOY jddd SOwOCI  tedr & dzd daf2 & .
dvis! bEfsttwHtyj ddesy dL B daj dzed - Ists.
oddz dz' 7 ddzd f§sulsd fwOedd d&f 7 teg
qdsjls, dzOfteddsjte, CdtfdudO® € diGHESC G
yqgOdz dzets ©OMC O jdedz' § 5o j tonjdatsils
THdF 2 fjjntsH d k. H. [tk k
[d20 §tedmkh O jMmisjfmlse jdedegr o3 B jCls
fdzj H ) ls jledsjmds o "OlsAsfiptdH Oj 5" & ©BI j SIS0
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l f0ClsdSiDRifsvsHBEgEE{MISBRcO §tcj HMI
cOMmMstesoats] dqLBBKOYJddj f o] tel dztsy
9 0ded ] Isj Sz thts fpdiiasgor @3 W islstscts

RMisdz L saOdedj Wihlststej Odzd figdydde’ n
Bsdz3j dastsdz MsL b Offzdd BOEC COC HO s
fMsLHOIL! dOdetdzj j BddLSt] ¢ @-j2M
Hidilzz j 3" = tBI jSIstse d Isjtetedlststed d.

I Mdeso 52 HdzW ML HOddY Wslstsls@Lmls
MOHBo BOMAS jsdlgtse, Cter W LHOdd?2 (tedMm.

tdm. 3. 4. Atslstsmded dzCifs izl d L 5B e

JBECEZ LHOd?2, mMtostkzy j ddid] d' dds
tsdzdzw Is' Qi) Wetrt@pttdRdz L s Odzed J yd W
dzg ydls Wlssaddduy MCzs SB dOB 5
B3¢ tso .

j 32 L HOded 2, fod3 3G Hzis Jsded Xz &5 B §
Wilsi dzgy bsdzr Cs M ktetsedzw KEddy
rhjg, Ctr h HisdiBs 9 , Is t¢f Qe As te |
s HEBMIsOByYyds Bls Hokr HTS
2 dJhedipsfigdsitc j B 2 s tslIs. 15 HTES
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I fesdzeyj deder d@3 fted Mi J BCJd Wlstsc
f OtcOd3j stets o cf O is 3y tc tHa ts ¥ tis@osgstzd i Is
(tedfpf. 3.5 6) .

1 2
tdfhp. 3.5. Aslstshded B¢ ¢ GsQREDIsd M
1 7T dLtSBOYjddY cGOtOYO dO WtsltshddPddj;

1 2
tdMm. 3.6. AtkthddBsS cic0XxXHlsHd®
17 mummw YEOchdaf BY stedsdese Oded W W sls

T dLEBLOYjddY WekskjChmskzier ¢

] dBtdk cEOVNdUjMScd ©jHDEEEE]
flskzter o Gtddydyj ©SHJABOCEs. ustzOYC
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sscte@Wypd Isso O, wWiglsMisdzOwW, clddl
ME OLOCIsjtedzr 2 (ftsolststew s h d2 v tdstsdzy d3
odIsmisoakze h jd3 W istc3BWP) . ( dzQ fotg ¢ 3Mts - to
fizj Hizj s dL d3d dzd s tOL d3gj ter W tc O=E-d34 dz
teW dzd IstejBtso OdzdW a3 Dnisisis o j Ig P etclafsd] jte
BdBdzdtslsj ¢ d bt]jn 3089 kReESS gt S ¢
Bkzjlsmw, yktse' t©OLdBJtr Misstetsdz- ¥ ts(
dz" Jfndsdzd udmdz© 2 d dzO-~tHJdFMH’ o G
stel Btso Odzgdw € WilstsMmi Jd&BEJ dL 5B 6
¥tstedsdtetseo OdzedwW Isj S Miskzte:

il J &3¢ O HBd dzO o' {f Gdzdzizls ¢z wizO fdz
(9§ JAEQLHOH ) ;

iCOHt Htsdzy jdz Brils: M o3dded dzOdz! dzr
imMlh JBSE © eBtesH]| §tod HY yldaglisy dz
fsesHlkz, ybt ffsLretsdvjlk bkdj d Nsdls:
sslsj ¢ Miskzts;

iHdzw ftetsmis' 7 ©BI jClstse H hff)sERis ts y
tso, Hdzw fdzsy dzr @ LHOdd?2 d Mt
O fr]dzdd:sgtsa;

dtjol v, GCEmMksOtded ¢ d dzj 5B~ t5H d O3t
d3<+‘qé Hdzv f sdzzyg ded v totso dets?2 Isj €
ed Ml JiCy tjlidjdHiz]jshY f-nfs
jdzdwv MisOBddsEBMIsd W¥WislssOf {
HotsHY (dlsse MCOL Odzdzsdzz o dzOMls
LHJMm, 6 Mk, BB glddzsip M
mMw € bjrdesdzsedyd MEB2 M jiBF ¢
n 9dHJBMyjdz dzO BMmdatso jd3' chdzls |
Ise OB3de” Mitsagy Gisd ~ W Glsts digdd d3d3]
Is § @id OEADEE) i3 W4 S denj il dghvancEz O\
a3 iy WikzdS nyjddedi3g s 930 dzd W . ts ulkffatg O ¢
oL
J

N

Q—.I
qu

kjrndsdsecdujMSdr {kOf s00- Mo
dz' = Isdftse. 1 jiusip gz fzsls i
Yyqoeojl ftdzizyl ddj Gl Mise j dz

FerF=3g 2 = I
PO OoFE-F L

Wstedszdzd tetseo Odzdz" § L HJ M! toj ¢ 53
sfydes o Iz qmogbqu;mgscs sfrls®, 1
jtodIlsj dzt dz" = IbtejndBjtedzr » odHJBMYJ
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SR OOC s jdefir jso®dztcOL Hj dzi 5; toj L kzdz
fsHilse jtcHddzd MftcOo jHdzdeo sMmis! Hicdo,
Hse, tod B3 dzZHOyYyd?2 d ftoj Hdztsy j dzd 2 .
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4. JArufsy JHUR RYJ[TRU[[?13IM
st rmfyuam IR fuA

4.1. [YdHOJ] BOW Istsydzsmls!
dL 3 tedlsj dz' dz' 7 Istdy f &) wzzn o

RL fts5jH] dzj dgd W dL di3j e Isj dz! dzts2 Is
MY stz dzd tetso Odzdzse 58 o § SHtEOL H Pdzj
ded v dMmftsd! LEssfv yditese ' j &BSH ] dzd
sjttedlststedd. 1t Moatsji?2 ¢ ted
d Mise j dzdz' Bdls o jisdgde, o SLipCQiepE] o3d -
Yd B3 dzOL J Bde" &3 ddzd ff SH L jisdsgdz d3d

d vYeodzj degdVv fJtedtetsHT ( 5B dzO Y dats f
tc. ). Jwkzffkz odtlskzOdz dz' = ®©BI j S

cOmMYy sdztsy § dzdz" § dzO e O fn fjuigELiogid o
dstizis] Mmtej HMiso O.
ssyded S OB JdeW sted3OYyd d H A Efstsdz
dls! teOL dzd ydz § HOdzdz" § . [ dzw W
sdzj J yYyoOfmkts dMmftsd L 28 Isfqw j BOIs

SBKOBBICO (st 7 o f t5dzda?
s Ofdz4 2] . { B 5B &G j{dzdzOfWis didz juq dis[dr o
| BO Clsstets?2 ftodojHjdzO dzO@®dm.

MLHOd] yYydWtttser o &sHj dgj-2
n S Otl MsfctzBisE Oclss f 5 d@BOIs j to d O dzC
E%dquQB? fips e Ldte johr jsck s efte j H M ls
G
)

@
oo
Q—.
N
N
7]
)

- I-Q—Q.(F

=

N FOR,FE G
&
I s R4

FTRGET TIoITo
T haN

1

=N O
nBa -

OB steduj Msdna MdMisj ds;
MLHOd] d&sHjdd e jtr didshlisd

&

20 dzj 2 tsB Q@EASjIs for,  fifiich gHelrEsipEOdR
3) fMmtsL HOdzd jo dlsitg jtshidyyjtatzzts D 1cp v ls o O d
SOYH" 2 10 1 tsflstcdzfp dzd s tc f Eddgj & o
HEFNyJj dz@r Msftesoa Y HOj Isw Mdzkz yOR-dzr o
Gtoj N desmlsw o3 .
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 MisjMmise jdadets HtojHY Bzt dls! , dylt
HFNyjdz BEZHjIs R OwOClsjtcdL s Psofgy M
demisj 2 Aft d AfJ, f§tctjhdshlsji?,
Odas dfls OB §tsMmistetsj dedw Istcj - d3j ©Odzts 2
B steOBd dMf sdz L 2] st §j tefhgafd c
1 CtcOdzO, tOLBjte SEtemMstc® d Is. H. ).
] sBh jd3 oadH] {§tctejh datsfls: tF 5 dzts |
Bj todets?2 o dHj My dz o f &zO0dzj d2 - ts
hdr flkdllstseo 6 jBHjLdyj MEs?2 tMmdser

Mps =Nt (4.1)

msDH:\/”ﬁ_A 'Hﬁ' -Pﬁ(pjﬂj[r%’ (4.2)

CGHOw, Tas) f dzOdzsotsets ftsdztsy j dedWw I[stse
sBi j Cls0O 3 ip ezl tshisidh s df s dzlz v j dzdats 2
W st dzd B3SO ds;

m,, I a8} fts or Mtslsj ssysSd Isoj teH:
ydhWtetso ts?2 dsH j dzd dBd Misdzesmisd, tf-tsdzlz
) dzd d3¢ O o3;

m T asl, nOtcOCIsjtedL 28 h OW Is b &gedzs M
Medna Mt Hinlso ;

m, Tasl, ftdodtsid BOY o' B tc@dede ¢
dedw Aft;

m,, T &8l ftcdo desfpd d3OW o' B tc Odedze’ o3
dzd DAF v .

1 tod d3d a3, Yylsts fsetej h detsfmisd, fJtd
Wisteddzdz ()4,. 1)dzj s(Is4 .d@j L dzOyd s j dzvidgf j ¢

v tsydats mls ¢ S tod HJ dzd ded St S ts B g gzO Is
gWtcseos?2 dsHj dzd d&j MisdzesMisd L ®e d M
duyd MSdr ftejHjdzjdzd?2 CwtstocH d dzOls
bt

)

Q—

j SBEBH ] dzd. wEZdBEBEOtedsr | et h dats
Mls @y dets ftej HiBPoadls! o Mmdzj H

o3sLo
—
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my =k g (4.3)

m, ¢ =My iy o (4.4)

GHOL,, M, Ty sctejh deslsdsffis 5¢ Btedldsdzls d t
Yd ¢, fodzzyjdeder = o tojL zdz' IsOtsjj;$Mmelz

M ooy My TfBGte] " dzEMISENfBsE o FhMmisL
tej sd3tsHjdzd d JJ dL Bt dd?.

Aft, (Mt tedzte P RdPlsEdEU) MG M
sjtcd OdzOdz Ot tesfMmi j BSd, §toj HMMBEIRdzw &
dzdets ftsMmtcj HMlsoatsds or Mtslsdz" 7 s Is
BGej ckdvtedzs? fjlsSd.

1 scgtej h dztsfls CstedL SdzlsOdzj 2, St Ots
CeOBRY sted Uj MC 5dgdzyf Isffs stygzj v sy iod o
9" Oy jdedjds [ 129] :

m, =nf +4g [(0,035H/{ } Ot02M2 ]  (4.5)

CGHul fscte] N desMmis! tsftcjHjdzjdedw o1 Mt
lasu g €

UlzC dzisdz a3 Misdetsmis d ;

ML dzOd3d dzOIsj dz2 dBBOMN IsOB O f dzOdzO;
Hior Mfls®sctcOW qtetso Odad v ;
fikiWtsSCEmdes] twWOMMstswdzgd| WlstsC Od3j te
l smMfsdzr Lse Ooah dm: 1 Ists?2 W tstcalisizs?
sy jdzdd cttedL tsdzlsOdzj 2 5 o' Msds g
Uj S EiHjLdyj mS tsihts HsEsEDMn dgs o O dzko ¢d

”h;sf\/”ﬁ_n t9* B, o onH . M (4.6)

CHOL, T fsetejh dsiyls: tsftejHjdzj dedfv- o
Medr by SMAEE , 10, Uuss d o ftejHr
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dtojHdzd] SCo9OHEBOIdUIMSd] ftdatejh d
dOls d of Msls Istudkd degfNisto 3 dgOls |
Ot etsC shdsd ud ld,-m, ML PBEHY s s §s6
s stedzr » Issyd &, Mmded B¢ s, d Ljdg dotg da
CesdBf ' s Isjte® d Is. H.

dtlsjto] sWislstsctcORBRBj sted yj M OV @B tO
dzedd AJAtf [d ®@ LOadmddismisd s MGt
fsHGIsStSe C v  [faskzdzvg2, 83, 5] :
ftcd tOL W)y jdedets? fJtSHGEBISBO ¢
BlsscteOB®R) stedyd MCtsj Mmekh jgzefj -
ftej HMiso Od3d ddp'tf 5 UftOEte @dpdsde'O~ € s

i sfistots)sdegd jz' dzf = BsHjdzj 2  t5d -H Odz
U Métsets Mekh jddy d dqLijtejddj ¢t

B) ftod MY dzsh dit®? tsHts{ris (8 sy Cidddrls § d
dzj N dzj ¢ 5 Btodj dadsdtetseo OdedwY d Lt e3j to,
rn O dBsHj dz 2.

R 9 Istsds, d o HclzcEs@dp Ol Oidzls i
sfkzh jmlsodzv jIsw §sdzi f sMistetstydad W
dzr 5 HOdzdz" d@3. | f jtcotsds o Otcd Odds-j o
B lsfpw  sted ] dzsdetsosyds' | W islstsc o]
dzr 4 o dltséj MmMekhjddy ttOBBYJds I
totso syde'tst oWtz Isted yj M dr Ibtsyj ¢ L C
d S0OyjMmlseo O f tetsflstc O dzils slsjtadgd@xizc @irzd

RiMMMdzj Hise Odad ¥ Ibtsydesmisd 1§ tsfjiststs| dz
CleOBd3j Isted ud M ¢h=j dinj Istg @B sstistsoaf , 1 .
1.]. [ chkOodssMSsets, @¢.dadedS fs8OO dztho ¢
Zseo O, R. U. ¢ dzsgfitOem@® dl .Hitc. 1 O2 dzO

I [82, fj. 123] ECOLOds, ust ¢
fzOo dzd o O h B Istsydetsfls: ifte] B dzj
Nidedw bktyjS YsksctOdkdjktdyj OS2
tc O Rig®o , yd fdztssiylsijizte jEffededz s Is 5y €
fMded kS s9. uvbydesfyls! ftcj H | dzjWistisyr o
CeOW dietso Odzgdw, O Iksydssmis! SftejH,]
lasy j & Iifgilds JdzOMh IsOB O fmded &3¢ s €.

)
(IR
Is d

9
dz
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14 Otolststeww L Hj M mdzts ) dz' Bdz" frtc | 1S
tcOBSlsORj dafflzf B8] vedfifdg d Htokzedrm O
sCdzyOlsj dzt desds oadHj Wistoddzdzas- tsh
tesjdzdd BHJdsydts?2 o®&sHj dzd, tstedj
tcOdzlse j dedets?2 Mmjlsd, § tsMmistets dzdzets?
fsdzj Is ] idZJ B34 dzlstse o dzjf)iflsstesy Mg t@
Isd ] 1511 O ls @ Qazs 2 § it figlef to O dsfite d J
st stcdz d3 sy Odz, tOMmff @y j dzdz’ d
cf JMdesd3s kEyjsdedCj [ 81l] tcf tsct
d eorfmls HdAzY BBCBo 2 MEMBYS I
3 dztE3) tedsjdy &0, j 2 d2O@ M d&Ote
tGOdezf W tsto dzlz dzO o3( :

mx=My=25m m 4.7)
my=23m, fi/bm, (4.8)
1 sctoj hdesmisd tsftej H | dzj dzd I8 ts ¢ &df-tc 5 f

Bsyds?2 BsHj d&d M flsOdHOklsdy & dat
BOEh tklsO® (Mmd. twdfh. 4.1), GftejHnjd

mx=1,9m m (4.9)
my=m, mg (4.10)
mz=16 m, fx/ bmy, (4.11)

G HMx, My, Mz T &t 81 Y jdzgimy, &
i sC ket OMMssw ddw ¥ slstsC Oy
biBOLdM YsktscteOWdteso Odzd™ o ROMh
mpiesl dL d3d o] ded W OOz & jipsda”; = ff
miL dodj dolsj @ d&omhIsOGs O Mmi j di3¢ d.
lted { st

m=ynt +f, m,=m. (4.12)
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| 3<E < 4

| a

|

: 1 2

|

PL 157 36 5,

|

tdfm. 4.1. vdfseOw MAj kO ©OL djN ]

[ Mz f tesfisteOdefis o j dzdzOts i tists tettsds o
COdg, ©OMY sy jddsr &3 dzO € sdeyOH- &BC
Ctojh dzsflsd dOatsHWISTW o M toj Hd-dzg
hdasd o Oy jdedwdsd [ 81]:

My = 0,27 m, myn*% (4.13)
M= 0,14 m, myn*% (4.14)
M= 0,23 m, /b myn®2 (4.15)

Il dzdlsj cOlskzte] dBsydts oMmistej seflas  d

Blsdzd ydz' § b (@& dGafd3d jededz’on . 6B BISJ |

[ 36] W sHodpizjdips § Asdzd&DYy ddsd J s o dH
mz=1,12m, fi/bm. (4.19

] dOfmlsswh jj otjdw o §totsdlsmysH ml
GOl ssHjLdUud MEdna Mmazkyse { sMidd
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sdz' Lz Ismw dzj MC DD dgdiEs - M fif jiousic @i
fdzj S Mse, ftoJ HdzZOL dzOyJ dzdz" - Iz -H dzW
dv tfistd n jtHjLdujmMSdkzmn]ls,
n~ LOHOVY. vs0Cd) et OBRdAs] ¢
k o MtMsOo ftscteOBidsc s dkiE MY |
Ud fiisli~ds.

SO¢C kY jshmgjdas o YSHGOLH]A H- 2,
dzj sdj deOdBtsdzj j dLojMmlsde d didzjels
ds?2 yYydWteseats?2 w©WOBtsYj?2 MisOdzyddf- fmd

fis § A3

iTAng AL RRJLOJS;

i A A PHOTOMOD,

TAANH OdzC O.

]l ftesdL o9 tsH Misenjjoddg ded WS Hitdad Hf ted W IS
9 OL 2 &ited dMfsd L ke Ilsqw o fMmJ
dzj HOO dzgj G5 otcj d3dj dzd MOBBSy M dqesCtsy
A1 RRLOIfSSE sdzs 1 000 tOBBYdnm o34 Mis.

l toOB®Isy [82, M. 248], tfEsddkd¢C
C sdzmis®&s @ dzts iy ! ¢c1 OdBtsdzj 4 N afftelryg Xtdn

fescteOBRB HEY sjodsdsedyj MAUBMNS GE
dL &34 toj ded 2 , cOL OB SiIs Odzdis @  IdfgisbHEzS 16 [2
R.U. odasdy e @A dftsCS"tsd3t figag LS HNO clielzs 2

Mlsotsd3 € OdzH d H Ols tSlots dgvj Chtwte. 5 AEORTP e U .¢ .
10 otejkY, fshjuhjj fhdj sfkzsd
CtcOdiZEd3 H dzw sj mndesdzse d yj M¢ 52 tsB tc Ol
dL d3j toj dzd 2, tcOL OB SIS Odzdis @ Idf jissHdz. 16 [z
R. vdsdif so ©, ftesHtsd Odz Mtse j teh j dzMmis
ots ddescdr ftotsdLotsHMIse jdade =7 tsted OO
HiLdufhteky 8 { shimdd d Hikzed-MbEadd
41 1 UsH d&3jdzORd AJuv[82f [H] Afu]&
9 HftsdLotsHMmlsea bEMfihdts M sdgt L Iz
f ts dgPEHEBSTOCOMH dz"An A A1 RR L Ods [ 5, 98,

vy stejlsdud mMédy Ytdtsyjdedw, tjjLlzd
dzj dzd &= fOtEsdzdz’ &0 S SdY dzj Sse A BB s |
d ¢ i PHPTGEAMJL dzsy j d¥ o KBsdsc tso)
I ktsds Oolsste BsdsctOWdd ©OMMHBOLE(
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d tcOmy Jtofz@lsj o OdzO,  ted o j/HERRASASE@ {5
O dzgj C0O¢ YBHBjdkz jetse [5, Mm. 6].

l HOd dgj2hdr twWOmMMEYHjddWwr BEHJ
s B fls tsfy l4sg @R .

l&f jteor n, #F Cesdzy @ tBOh dzse s 9Q<€ O
ZdL s Oder o ftotsctcOBRWRa thr ¢ tiste3dy fddg t§ Ad
dsets Wtslislsted Odzc zdzd tetso Odad W, dOL 't
oO0dff kfmdzso Vv s C sdzdzd dzj Otedetsmisd . !
d Bh jftodL dzOdzder 7 Wstedszdz Hdzwd - toj
OdzG zdzWw yd sdzdetsec s B dztsC O, ff sdzkz yj dadats ¢
stod j teb @tzd | I 9O td jdSRtdnw  BOth ckzlstse ,

10 tmdtsesOdedd or " jdL dzsy | dedeE-5  H
MsgsysSd YjlSsets ©BI jSkO ydilss s
Yd dzdzts 2 f 5 RO ISl IO @O df ~ © e dp@ftsCd ( § s
or Mons) , (JtedH | lsipvOlse' iy midi ta diiz dzO d3q

) dzOq’Bts 4 4 MdzOdeas® dROMEIS jo Iz istdaB dzjn § |

]l ®mIstster A ftcd orotH] ofMmMja dL O J
Qoalstster dn Ithsatstr]lsatss)G)dzq’fn fsB M C
dzj dzedw h dB 9 WilktsecteOR® Isted-yj M

tc ts od® ddz 1.]. i sRBOdsoMEddz jhd ofs

ftcjHh jMlsoasoa Qah dj f swWo dzj dadls ts glas df f
5OCd] Wstktdkzd §sHMsL O] d df- s
pO0dzdv Mjlkd 5 Ysdddsdod (Ldh. 4
Hid Wistedsklaetse Oufdal dgfip ] :

ms= 0,125H / fi) Mg /n*>+120n +.8C; (4.17)

My = 0,125(H / b) mpq \'n® +40n +40G, (4.18)

GHMyl 81 dL d3j te] Kifwe §f Otc O dzdzO

nt ydmdzs MisjtejsfoOote o MmjSydd, O
Srhcj-

I [ 5] f{ dydajtmvelhfigvy Emdzsedw, ftod
(4.2127), (4.18) MmMftcOo jHdzde  :

T Mijt] sfOtey HEBddts B'Is! I 21
Yy s, dr Ctltwlz® Mgl 5 HB 6 Mo
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TftecHdz detsy Hjtej Cterilsdy Mmdzadlelzs tso
dzts 2 diz®@ ly & b;

Tydmazts mefpditsdd &syils BriIs: ;9
T &jtd fGwdeddyjddy ksyctd ¢

) dzd ']

e ® & & <] <] &

& x x® & & & =S

N nY|Y nY| IV nY| YnYF nY|

tdfm. 4.2. vdfyserj Mmajd
fted o tsdzd dats Bd O@ddis a3 Iz te O o dzq

d3|zrdgzw- Hoizddedz" = Mdlsyg?2 o [ 5] tcfp & tsd3,

ms= 0,125(H / fx) mpq \/n®+2n; (4.19)
my = 0,125(H / b) m,q «/n®+2n, (4.20)

GHMi sl dL d3j toj e § Otc ©dzdzO
niydmdzs MmMlsjtej sf Ote o Mmj Cydd, O f1
1tcOCIsduyud Med2 ) g H MHisjcddsfgls o

dzdd (5 bkipdzdzf Otgdz€figlsd M MOBEE Odzd

ssydztsmls MmMilsd dz©@ 10 ddzd BBdAdZj j

dZzO dzO 6 O Is W dzd ¢ 0¢€dJ setcOdzed Y4 dzed W

Mdeyd2. 166 tOLERjJlsmMY, dMntswmds |

dz &3d s Iktsydesmilsd eots ofMmMja yYOMIsw
sO0Cdd3 tBtOL 53, HdzVv  mesintg, H {5 sl fipdzis

dzj dedzr = o dzdvw dzed j &3 f tsctcj h detsldfjsiz st

yd dzdz’ n ) tcjLEzdz IsOlIsj mMekzh j ddw m

ltsud ¢, tod Sd3d dzH kdlshT ) ¥ 5 @A) d dzd
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1§ dzd uqd dalz  f 516t dztisfplsd dgts X dztddzPlds!
tc O9o dzts JH jodzGinte tsls 0, 3 mp® O, Szduukesiz j «
9 VWetcediztzd (®6j®y zOLF3 HEs 10y sisdeQ Y
Mmise j dzdats.

oz 3d3Otede” j ff g o) datizinls d ts dzy d O Idf* te |
oj dzduyddzs, 6ftjta@yzidgd? -~ dJL o

ms (= (H/fic) my; (4.21)

m, « = (H/ b) My, (4.22)

G HMyi & s dif e j ded Wdz@ s st H

Mpiegs]l dLdgjtej dedvw ftesHESd ddindsead

[MisOdzt dz" | MdzOc OJ 3" j § tsH § s4cl), dzdz'
(4.2) mBsydts Oftcdtstodets f tod ditfz®el3, C @S
ftejotsMatsHwh dd&3md, ¢ 2 ddQ3dgddz@mmytsts
9 J Is fodsts .

USGHO tBhd2 odH Whttlzdz f tsgted h d
dzd d , fsctejh deslsd 5 of Mslsj dAstsy
HifnyJ dz@f tlsdesid® jddt' dftz da drcfsp© d j s 5y,
MEts?2 Mo dn @fs'y BsOL Of

Mps = [ME+ (My/2)° +(1/2)(mE+ g/ 4)] Y%, (4.23)

My =[G +(m, /2)2+(213)(nf, +nf, /4]Y2. (4.24)

) sfdzj daj Mdzsy de & ftoj cBLOL 58 Odzed 2
tcOy j:dzd W
Mg =1,32mg; My, =1,38m, ; (4.25)
My =L12mg 0 my,, =1,20m, ;. (4.26)
r smissd dzifls o sd3 § tsdzfh2y),dgd2e y W &5 tzei3fz |
fesMsslsO dr dMfsd L s Odzdw . id-ted
lHOdzd ¥ dL d3j tedlIsj dz! dz" ~» Istej n d3jjidBcfids '
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fp dzj Cslstste’ &3 {ff ischEedrd rigsdadsid dstizts f gz@edatf
d s or Mtsbij j Bty § § ZOdzdtelzj d3'ter H d
dets 2 tmdyy Hz' .

lteso jteS 2 d Eklstydsj dedj f tsozlzyj dzds
ftej HY tsdzOE Q jilsfigwd st Ho 3w 1§ klsw d3q

i1 CiY jted &3j dels Ozt dz B d fiyfydzj terkss? O dac
odH MU FOMABYH] ddw B dL dg B bz B
CteOmdi sted ud MC gFSC dfAd LCgustary d dgQls
I Zlssydsj dedj &3 o4 dzd ydde § tsdady O® N d =
ST 2 L HJ{ft8'C oy dzias Rise2n® f i Hj ZOR
0, 5 L da®ugudadcsliings p jodzdiists to dslz dzO7 (4. 3
I stcdetgdztliz o' f scdzdzd Is! Mt Oo dzd Is j ozt -dzr 2
fisls tsHddR d Isj8 3§ btyjsS, GGafdlzy,
Wislstslsted Odge 2w ydtsdzdzts2  fjlsd d duLc
o tsfflsOdetso dzj dzdets 2 § 5 HEDgzdizd 5. o ©  ts dzd
[dzv sfhih j flse dzj ded v  tstOR @ LSz EOSEDEA |
90! M MtejHMiso ORI 1 tetsc tcOBAIRECCE 5
TOCOMH dzv AaAbw A1 RRJLOds . 1 offflien dgy e5dzj
jfw oL iy dzsfls! ff t5dzkz Y dzdfvO j tgis & B
ksydzsflsd Mo djh jddw fMisjtej sdsHj d
ydsddzs? fjlsd.

4.2. [ HtsMlsse jtedzsMmisd o Jj tesW s
syjdeSd bydesfisd f tetsmistc Odznls a
OdzOdzdIsd yj MS 2 Wyayglstcd O dzc z dz

dlsjtc] sWislssectcOBBABI stcd yi M¢ O @B tcO
ddd Aft d A[[] dOdsudp) joyohbdst BOY
iWlstsetcORd] Isted Yj MS s js Hig d Hfhyjjskf jts 2
ifsmistetsj dzd § SlsHjdz dz" = fls] s} s A3t
CteOBd) Isted ud ME scjsjiafg " Fdzdsve Hdl daPusds c
[IsMe HO wides, Yt Hd&v {§ tcOo dedts Xzsc
Istcj n 3] todes?2 gsH j dzd X j dzOls j dz' dztsv -tc O Ty
B ttshbydtf sdzzyj dd' = L Wslstslksted Od
ter i3 sMih jMmlse dzv ddm! {tsyj M Qzdpshf
MjtojsmMStsfdyuj MSdr &BsHj dzj 2 dfdis» .sIs H
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stcOHdydtsdzdzs 5 btsydesfmisd W @ISt
sStsydsr d3 t©OMn 5 HJ dzdffWindf STUAS t5 S0 @diEIAS - dz
dzdo Odzdd d Ctdzlstesdz dzr = S tstcdzsm Is
COL Olsj dzv 3, sBr ydzs ftcdosHdd3 d3 o
sBtOBBISSCd d RrOttOCIjtedL Ezshddmor
Mse. [H&ZOCt OCOW ddaW stcdzZOy d z- d3ts >
dzr dicklsjtcdj d3 SOYyd Mo O Wlsslsted Odze Iz
dzj BlsHj dz' dz" RitestEHUPE. ddzd Mmlis

SsO¢ lsd3j yjdes © HtojH" HENMN J &3 jf-SH G
Msots Wisted3gedz Hdzv f sHMYUJIsO Of e st
Odze zdzw ydd, f§odzzyj dzdzr = tcOL B O
Codetsdzd tedztsis j 2 @ dzOS dzj dzgdvw N B BC
swa, EfMlsOdzssodzj dedzr = | . 1.  s@EQdgso f
Wstolizdzr B¢ &I sl fsolststewe s MlsOo
WBtedgkdze 4 .} . r ECB89 0. 15 d tsdzd HC
B YJdHOjHEfsT BbBtsdaRdetdij MdzOB A
mMdlsd, Mefmlsswh j2 dL Hekr MjsPd2.
sktey sy dets dzO2Isd d W stedilzdzr H dzw
Bdztsydzts?2 MmJlsd, dets fted o3 dgv Is! = M
tetsy desflsd, ftedqujd3 ssd? CsyHde? d =g 1
f smistcts Hpdiyvdz! Sz o dzedrm d2zd C OC dzj B
CsdeS o sdets?2 MmjIsd.

[Isdzd ydlsj dz' dets?2 tsfmtsB j dedets iistag) disioOs
PHOTOCOM® o czv j Isfqw  Ists, vylsts tdz ftdds Os
ZO & sBHO dOdd3j dz' h dn Seas@Hy B tzate, ©
9 0dzdw HBdzyjdz tojhdls! HoJ LD Y],
dzj dL o j Misdz j , O kOSYJ tftcj Hgnde|ls:
1 jtcoa®OW LOHOYO twBjhojlksmw fEklsjda Ml
Hzso dw s € tsdzdzd dzj Otedetsisd ) MOESE O
Hdi3gilsdds B O jdzd] dBOIstedyr SCtsid-¥dy
dzj dzd 2 ) ff tsdzlz U @@ Je® J BB 5 Gzl l§ HAS s 0
L dzj d3d dzlstse o dzgj N dzj e 5 Btedj dzls d g0 dzd
Is 5(QqAssH dz¥  COYHEB2 jj ItsySd [MEe]iwdd ts
C o OHOBNGHE Odesis g H dudsdtsy " ff degl oRisBiz
syj dzdls: o jteswWisdzzy Istsydasdnds: ALK -
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M= qiQ, (4.27)

GHMTusl kttOodzj dzdzts? o j dzd yd dz’ ;

Qioj MROkMed yO ktcOo dzj dzdz' = 1§ Ote O3y

s MBdzj dzd¥, LO Btedj ctH' B-dtofs
dzj dAHOTOCOMdzj Mdztsy d detsfy! tBH j j ,t5-4 H (
90Isjdzj?2 8 ftsdz L] OS2 o jtetsWIsdzj
tcOL HfHIFjZzOdZO s ISC O Msf sMmis Oeasd Is !
Misd CttsteH ddzOIls Is sy jXtg O afdifHofOpH(IE® dzpig"
ord SCtidbWdydy dmisddzder d3d f tsctej h dats
slso jIsdiftoctsdg® @ Isj SO h d2 dL dzOL 9 Oc

{Bl jd3dzr 2 4 CMYf jedd3d dels, ftc] Hfgd3O
Isddedz” 3 § sctcjh detsmlsw g, toj OfeOdlgs
MddgC s0. 1 tetsetcOBRBB HAzW MisilsOo dzj dzd
OdzOdzdL O tojLEdz sOlsse drn GPHOIB-sIsC
COM. [ BN OW Mo j d3Ptc pu Ml Gaxzpjaz@ dzO0 tco

1 OH 09 Odzd ! Mdzj Hze h dj L dzOyj dedw
1,2;1,4;1,6; 1,8; 2,0; 2, 3,0; 3,5.

{ U 9 dH dets, Yylsts o ®&BOtedqyy ogmtser
Wduyudes?2 Westedsy tlstcOy 08 Isfypw o ijd - st
Sdedets2 fMjsd, d Be jftgdpjoldzts d s ufg jtelgsh,! o
COBR) stedui MSdy Mmowid dBixHEEZME]
Is O d3d , odH defsitcdaf - M PBEZ dr tOL d3,
CoOHtWOIdyjMSOw ftsetej detsfyls: dj-H d
Is j dz' dz" o & QfjrfiisH dz" = H Odzdz" = .

1JoBBL By dts o Hdtsd + CMYf Jj ted@kj dzls
L) WlkttbtedOdghkzdzw ydesdzder = fjbj?2.
dzr = HOdzde'" Af s ddslag dzolztsezs + C Mt j to d d3y -dzls j
sfmls: d5 GftejHjdjddy lsolsjj ioFcksrslst
Ud Mes?2 HdMmydyd dzdde , ylsts ctlkzerQ- { t
sdud MSdi fYcetejhdtsiisd dmcdzs @dge M

I dHjOd detsds fdzlz YO jtswHsdy j dzstfigesste | fi
Hsdzy dzf fMtseof OHOIs! M dMmisd dadz” 3, ©
desmisj 2 € o jttswisdze d3 Hisd dzr tcOo dgv
LCMYf Jtedd3d dzls©O dzj Is dzj sBrtSHJd d@3sRIsd >
fMw dzO0 ftsdLoesHMmlse] ¢jtsdgjlstedyj ME
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9Oy dgi"jwodls! sBhdj Isj
BINHE Hobk®W IsdfOdd

stsMisOodzj dzgdj L OHOdzdwY HdzWw dBsSHJ
v

t OfMyudls SteHddOls d o sk Ity

fsH®BBdMABSHA 7 HOddZ A Hdw
v

| usmisOodzjdadj L OHOMY HdW diHsjpd
v

l st jte@ojdzdfo Qdzd j Mjlsd Wkt

syj dzgf teQ j dedg’'dls C ststcH d dzOls d o fi

uGfGMs0s dzj dad ] ELtcOo dzj dzdzs2 W G ls 5ds
dPC j Isde” d3d HGddef B3d Mg d defetc g H § tzg

Qo dzj ded§ dMisddede n Istyezsgts Y Is eztiz]
gt 1 dzj dad j A3 lsdesh j ded ™ d3j ¥ HEZ
OS¢ d® jsdsdi2 , dzj ftojorhoOshdn

tdm. 4.3. [BhOW fmnj &30 o ydansdg Yaf 2

RMMatsHdz 2 BOCjIs MtsMmisOo dzj dz HAEZY B
HYyOlsd d&Oteh tolzls ts ofn) dfdtsiz< liste d dz@ Hsylrlsy j dzd:
] WsCkmdr & wOMmbsswddj B 222 B
ZO COyHB?2 MijtejsfOtej tOL & hdp-dz'
HOtlsdzr 7 LtsdOR, ftedyujd 5 fwis! Lt
wodwe lsfgw fewL ks h ddisd. JjwQuadd g u
onrtsHWIs o f whdusis dzrdf NfdgOe Ctor Isd 2 .

l 90ttdOdzlsy 1 B'" dzts f toj H { tsdztfiydg dats
sBdMyfjujd COYH" 2 ®RBOh tlzls, 4§ Hegud
dz’ f OtcOdzge O jddijre WislstsetcOW dtetso O dac
or f sdzdgj dz  sfdzj Hdxdo Ofeclgr die Qlpsdzsi2dzw2 0 3
tiLkd O MyjlsO fdojHjdr o IsOs
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v OB dzdly ©
ssdzd ydi Msets syj ¢ o syl dzsOn fm lsdsh j dzgd
C ojtsWisd &5 o ¢ @dy ZOS o jtodds ¢

15 &md 165 8md 15 &md
Rzl (Udmds bEdER)d  (udl) ssuj B @R  (udhds sl )
B s ¢ ZOyj dzd¥ o jtnddn ckOddy lsdesh j dz
10 [12 |14 |16 [18 [20 |10 [1,2 |14 [1,6 [1.8 [20 |10 [1,2 [14 |16 [18 |20

—_

] Oted Odzls 1

n2 |57,7165,1|71,5 |77,9 |84,0 |87,6 |60,4 |68,8 |75,7 |81,6 |85,9 |88,9 |79,2 86,1 |90,6 |94,0 |95,6 |96,8

n3 |47,2 55,3 61,4 |68,0 73,9 |78,4 |51,5 (59,2 |165,8 |[71,9 |78,1 |82,8 |65,1 |74,6 |80,5 |85,7 |89,2 |92,5

n4d |45,4 /53,1 160,2 |66,9 |71,9 |77,7 |49,7 |56,9 |64,0 |69,5 |74,5 (79,7 |62,4 |69,9 |76,9 [82,1 |86,6 |90,3

n6 |44,3 |51,7 |58,4 |64,5 (71,0 |75,7 |47,1 |54,6 |605 |65,6 |71,0 76,8 |60,1 |68,2 |75,8 [80,6 |85,8 |89,6

Wt

nl2 |44,5|52,2 |59,7 |66,3 [71,9 |77,6 |49,1 |57,2 |64,8 |71,0 77,3 82,1 62,9 |71,5 |78,6 |83,9 [89,3 |92,4

nl8 |38,1 45,2 |52,7 |59,2 |65,4 |71,2 |40,1 |46,8 |54,8 |61,1 67,3 |72,3 70,9 |81,7 |88,7 |93,1 [95,8 |96,8

] Otd Odzls 2

bc2 45,6 |52,7 |59,8 66,5 |72,6 |77,8 |50,2 |57,8 |64,5 71,3 (76,9 |182,0 |65,4 |74,0 |80,6 |85,5 89,2 |91,8

bc3 43,6 |50,4 |57,6 |64,1 (69,0 [74,8 |47,9 |54,6 |61,9 /68,3 |74,6 |180,1 |59,3 |67,5 |75,0 |80,7 |86,2 |89,7

bc4 43,7 |50,5 |57,1 |62,8 |168,8 |73,5 |46,3 |53,9 |61,3 |67,8 |74,0 |78,8 |63,0 |71,7 |77,9 |82,8 |87,0 |91,0

bt |44,2 |51,3 |58,6 |64,4 70,2 |75,1 |47,9 |54,7 |62,1 |68,1 |73,8 |79,1 |60,5 |69,0 |75,6 |81,8 |86,6 |90,0

] Oted Odzls 3

gpl [54,3 63,4 70,1 |75,9 80,9 |85,1 |54,6 |162,4 |70,3 |76,7 |82,5 |87,7 |66,9 |74,8 |82,0 |87,0 |90,5 93,1

gp2 |51,4 /59,0 |66,,5(73,4 [79,2 |83,5 |46,5|55,2 |61,4 |68,0 |74,7 |78,9 |58,7 |67,2 |75,2 |81,0 |85,9 [90,1







