ANjJH]JEOd ds]y ctsfmikzHOteMmlse j dzdztsj Oo Is s tzly ti3gzes
SBteOL s OdzdW ¢1 OydssdzOdz deszsd Yoz e 2 OB g
cf Redué

10 ftOo On fc

=)
ARSAST & JJT OrrRIRT b[?[%

Redw[ [ fJo1RRCILRC v M [JJLIRY[HS E 1[ ¢u
1t rt3fwrpbam 7o Jull s R RYLV L8O T
1t R IRVl [B }PtfzrRIsr 1¢ soévy(ruul ]

g j yd Odz: tpieSnlsf B 0GB sIsC O d3j Is Bdzdzso H O

[ Red [T UOARC
ZzO MsdmMSOdedy Eyd dets?2 Mmisyd  j dz
COBZHJHOISO Isjnrmrdzdyd MSdnma d2OEEC

1 Okzydzr 2 kot
ftesW ., H.Is. d | Bd&OdeY,

[ ts ) Si @0



2
[ ¢ dzOo dzj dzd j
J S T N »2 U TR 4

| Z0o O 1. [ dlj.eQlslzicdz . 2. .BB.L.ISWG. ccococrieeeiieeen, 11
11 Wi S lsssBteOL 59 Oded 4 (.ted...o.d.dzlssa.s.2. . flicts!
1.2 sOydMmsats dzOtlzy dzts? d a.dzlzlste.j.dedzj.215 5
1.3 RLASHEMISS2CsMIs! ttOB YJ.~....0.040.50191 tc

] 20 O 2. sOyd mMseats dzgj fte] tor o.das.dzd.Is.52....20 G t
2.1 [MmMtse dedesMmisd dzj § taj. el 9. dats.dzd.Is.15.2.....L..0A6 S IS
22 1 nO0dedyd MCdd Mme s2.Mmlse.Q..dBj.ls.0.dzdz0O....;..[..33

L 0o 0 3. stdhstkSydy Jnfr SOk d dts?2 O
dMfrsOdzd2 ©BLOL Yse &0 L dz0S 51 j t..d3 . dzc36 2

3.1 [BBMdesoOdedj ¢ Httso jHjded® Isjr dzsdzis@
L dzOC 5 j toj dgd..deda..2.c.. LG .Berrreeiiiieee e, 36

3.2 stdfmbtezCydYy d fddydi LOBSKL..dIBY"

3.3 [JbsHdSO sy Ned® HnNJ dts@dzd? 5B e
L dz2OC Y J toj d3d..dedz..2.....L.G.d. B 43

] 20O © 4. RMMdzj HSO9 Odedy ISy rmrdesdzEeduyud ME 2
L d&2OC Y Jtoj d3j dzdzr 2 dL ¢ d.B....a...6c66WLY. ). .05. McHE sV

4.1 Ilrette ¢jdkjbtedyj BS.da. . LOL.dj cEs.. 468 (o

4.2 RMMizjiso Odedj Isj o dzsdzseduj MS 2 f dzOf
12m187110u dd dtsHj dzdtetseo Oded j ff totsy.j.lpMO52L d

4.3 RMMdzj HsoOdzed] Isjrmrdasdzsedyd ME 52 ..f5&0M
] 20 © 5. 1 OCtsdtsdzj tedzsmisd dJL desmMO teOB Y] -
1T~ ST o > T N o SRR PPPSEPPRPPRR 67

5.1 [MmMtse dzdesMisd dL desmMO tcOB 5Yd =4 2060 dfStaxfo

ftesC OS] 11 BGA&.MLESE..HIJOEBJ SLO........... 67



3
5.2 [mMtsej dzdesisd L dztmM©O OB tsYyd-206 Otfzict o
ftosC OS] dzj ftojtcr adatsdzdIsr ~....d...C.5.6W..J..S8DIs O

5.3 [tSHjdkjesoOddj dL &zsMO tcOB Y3 Og O dfQ
fesC OS] X Ottf.esyds. 2. . 0 0o S8 ... 90

T O B H e e a8

s dMsS dMYf sd L o.0dzdzs.2.....dzd. 0. . .1e. Ols.z e l........... 99
Y 16 G B2 N 2o B eeemee oo seem e 107



4

l'ejHjdedJ

Htsotcj di3j dedets] IstczBtsf osC Olsdets] HtotsqdL otsH
LOetslstsoa S (1J1). 140t ter oadzOVY tOL dzde €O
d HOdz dzj 2" j 2sBithtf  QIsf®®OA s T sdzEyj dzdj 6B
ZOdd3j dz' ddizd L OteOIsO®BBd L O Myyls oddded dzd L ¢
ftcd MsrtcOdzj dzdd BkRZtesodaw COyYd Mlsoa O HtesHEZE

ltesh doC O LOGlo BC ) cddzr Lz o G Bte!
ftesC OlsC d (o ddasSO )OOV W & dzs) Is ipw dzOd B tsdzj j§
stczB sftccsC Olsdesdy ftetsdL o sHMise § , BdZzOGtsSHOOts
GZOMMmr 20 o MsCtsftesdL oBHdIsjdz dz' = Htetsh c
Wsted3isd L d3j dzj dzd W sfmizh j Mise dzv j Ismw ) syYyoOag,
dzQdfv ¥ j-Hpfeb stedZ3d tetso Odzdzs g 5  Msmissw dzedw )y
f ZOmbdud MSdd3 dLedetsd ofMmjn My o d&jlsO

cddz L O%, ftod GohdjHkzshj2 § &Omlsdyj Ms:t
stebesf csC Olsdksets Octj c00O, d S Bfls §4clOfn Y dtk
stk OF, KOS COC o dgOdetdr hj2 kit

fstesC OB dMrtsHds?2 L OcBlstsaCd. o HAs?2 f
oL sy desisd Btsdzj j THCjOUjjofiflsdy, s f IsHste isE =17 Is
o MsC d a3y usQuiffd &3 d&d ded @30 dz! dzlz & slsBtcOC 59
GSH dzts G 5. Il MmewrLd M {Isdds, ¢ dMmaHd d3
NdMlsC€Cdy btejBtsoOddw s Isjrdesdzseadyd ms 52
MsmMisOe O, BOC sMistczS skzter fipts[ fr) Is s/ fiyigdovts 2 dzC
fsedmssmisd d Ht. 1 jhmBskeYy &O OCdj &y
stezB 15 odezlstej dzded d3 d dzOtclzy dz" d3 ff dzv dzOd3 +

PCIszOdz! desflst Isj dF {dtdrdrpdg] HHjtdad® d2d 20  tc O d3¢
tcOB SIS, tBRZMEZEBI dZ] dZO 9" MBS B2 dOEZydts?2 J
tOYydsdzOdz! dz' »~ t6j ) dBse W &pEded KB4 dfj tezsyj M6
fteshdoaCj d t©OMCOLS] M by ksdk dLdsh
f zOMmilsd ydztsmls BZ3J Is O dzdzO, Csls®tslzs Mt j dpg B



5
BJ stsH O], BOC M &30 dz! des f ted B dzd 3 j dzdz" d3d
ftesC OlsC d

dlsjfjdz ©OLWGOBGBSISOdzdzsMIsd IsJ &3 dMmMmdzj H I

t OBtsls 5 sSftejHjdzjdzde tOydtsdzOd dzr -
1V dde  odzd WA J s | dzdz' | 5 CEOS s | @ Is ds@edz
L dz0yd d3" d&3d ) mMeweiLd fn tcOLodIlsdj &3 dzj W
ftetsd3” M dzj dzdetsfiyls .

RiMMdzj Hs&e@dzswdg?2 HJWJSCIlstsBtoOL s Odzed v,
B sOdzdzO ff teffte ' JflasTsp sPtsMmo p bty dzf v P &SEzizl- .du
1. R., 1slgQff,sonGdgrd yd © © R .dd .tgW HrGO dadadiztsod@ Al
tcOBsBEB®BBOfs0 O R. 1., ] sdzz A dafs ) § @ € Is difug |
dMMmdzj Hise Oded W Wited3tsdL d3j dzj ded ™ ( § dzOfMmIsd yJ f
cddzr L d edzdwdzdJ dL dzts)Otctc OB tstmdfts d Lo dFjdakz s
HyWsted3sOydd d ¢COyjfMmlsets Istclzs .

l MmMewrLd M dBsesttBtOLJjdB ~ddBdyj MSdna
sjrdesdzscdd d tBBtckzHtse Odzd W H dzw ftotsdL ¢
dZzOMmMisswh jj otcjddw twOLOdo O Ismvw M datOoyde Mmjls ¢
dMmr tH dats 2 LOctslsse € (), sH dzOC t5, oodHE {1
MtcOodzgj dzd® M cettW yYyjHj W istedzdtotse Odzdzts?2 o ' {
sj rndesdzse dyj MEts?2 f &zOMmisdydesmisd ftcd ftotsh
ddzmistezdzd dzls © dzO MIOO df dedz'C dtsTh Is[* tstte 3 ¥ Jj il  dz

Ajdzo d LOHOYyd tOBBIsr .

Ajdzt ,eHdMmMmJ ls Oy d ts dzdzts 2 tcOB SIS wo dzw j Is
Isj rndesdzse dyd MEts?2  dzOMmisd ydetsmisd d3d Is ©dzdzO 1
gL dzsm O tcOB tsyd n 9 0dzC B9 ftotsh do dz" m mis
dimf sdzdzj dzdwv d&O €COyjMmsets Iteks (, zO s
tcOydtsdzOdz! dz' n tod ) d d3ts o o ddzlstso 52 ftotsh d
fsorh jddesets COyYyjMmMlsoO s MsMisswdeds 59 ]

[ dzW HisfMisdy J ded W f sfils ©Oo dzj dzdzts 2 Y J dzd
L OHOyd



6

o' ff sdzdzed Is ¢ O dzB §izd dzd ydpGE sRs dzd Isj tc Ols |
LOGtslssoatse o HokZroOdzitsera s dodsr » MmisC

fteso j Misd OdzO dzd L dzj Mtse j toh j dzMmis o
dzOtc z 3 dzts 2 ftseo jten dzsfyls d, BOC to s fi) ls #NE Csldcktstdry Is
Emizspdd ftosh doCj LOctltoatst dO0 ftosd hd
MisOdzOr oddzstsoats? ftetsC OICd;

tcOL teOB SIS Ols Csdemistelz € yd s gdmyr sOlsj
ftesyj MO L 2OC s j toj d3j dedets G s f dzOmisd yj MS
BOSC Md &3O dz' dzts ff tod B dzd ¥ JIshisly 522 Cff tf eCtsQyg Shyfip O d3 ¢

tcOL teOB SIS OIs BjssHdSE fHtotseo jHj dedW
ctewyjds MmMemisswddd dzO L dOSsYj e dij dede
Isjrdesdzsedyd MEts?2 § &zOMisduydesmisd 11 d datst
dLecdB O MlsOdzr dzr » tsBEOkyds;e o cetew yj dz M

fteso j Misd dmMmdzj Hise Oded j dL des O  to(
ftotsh do dz" A Mls Odzs o tcOL dzd ydetsets G sdefistclz €
dzj ftojter odetsdzdIsT 7 d cEtstwyj COlOde = L OGEtsist

dz0 sfmdzes o Odzd L CMY jtod d3j dals Odz! dz" =
tOYydtsdzOdz dzf § WPy ds"ffee€djfgf/ o cddz' L'
fs MemMisswdzde ftseo jten detsmisd .

1 Okzydzze dzso dL dzz MsMmisOo dzw & Is:

dimfr sOIsj dz2 d&zOw RO dqdzO ted 6 d dzOdz' dzts
tej OdzdL Oyds fHtetsyj MMO L d2OC Y jtoj 3] dedese s
dq rBdzsHHEdEd MER)IOSY dzls 2O  sdzj depkz® [AEW J
312 MsOdzgs9 C O Hdzw dMYr sOdzedw BBtOL ytse dzO

B IsBHJSCO ftotsojHjddw MiJjydoOd dzr A
dmf " sOIsj dz dzgs?2 BO"N ddzj, BBKOL yYyse dzO L dzO
BtsH j dzd tetso Odzd § B3 SsHtsdy3 C tsdgj ydzg = QFdrg d3d
fsLotsdkvEhOw yjddeo Ols! Isj R dasletisesdij 86 bz
Cslsste’ | BOCMHI BOdz! dets § tod B dzd 3 J dz" ¢ ] O
LMlsOdzs o dzj dats, Yls s teivday j CHOusdaal jndzdls'tcz B8 dnL



7

B dzd B3O dz! dzf d3 kZtesodzi d3 HJ W Jj Clsse dzO dzOtglz
Csdzdyj Mot YyPg g dzteg Wastcd3OYydd Hokzrm o OdzC o ts
setcOdzd ydls* Hdvw bkedzj cssdzplsr = 0fMis @dzgy 2- dzj tc
Btsdzj j 15;

tejLlzdz sQOlIsT dmmdzj 8 ®® ©dz{ 2 if] & alzjsth)DOdz
fteshdodzr =« MIsOdzse o ddzlstso 52 {d@=Es@IdC d fifd @&
Coltster | f sCd@jL OdLg d ydsdssfripls d ls S Odzd B tots 9 ¢
o OdzCetstalz B d dz20 L detsh©O dd3j jIs dzddzj 2 dzlzs L Os (
L OGslsso ¢ . lted 1 Istsd3 5 dBijtey dLdsMO t
dzOMmis te 52 Cds tf IsfCelgfe, sH dIs ¢ ko j dzd yj dzde yd¢ d
rlzuh jdzds Msmisswddw e jtendesmisd cdadz L
tcOBBYdr 9o 0dz¢ 5o Masdes O flsx®dz ©v8 Gm)Ll 5Ptcd 1
340 d 4204 g/ ddxkz 090 ( Blan@adz'd ) 1 fted HsC O
HJOMR) btesdy tsls OD, IH&ls/FGeRl Bapdy ( MisOdzr 4 5)
LOCElssoats dL Y OowfuwSkidznNEZ M zOs o

1 tcOCIsdyd MEOw L dzOyd dzsfmils!: OB BIST :

tcOL OB BIsOdz0 CtsdzmlstelzC ydw d MmtsLHC
dmfr sOdzdj"s o sEZBDOL dzO0C Y j toj d3j dedz” 2 ff dzOMls d .

tcOL tcOB 5ls OdzO B3 ssHJd G O ftctso j HJ dzd W
sBtOL Yytso O L dzOC s jtoj d3j dadz 2 f &zOMmis d y 4
Isj rdesdzse d yd MEts?2 f dzOMmiIsd ydetsmisd 171 dL teC

5§t HJ dgoksnd izOdz! dis Y difddin L d2O¢
f dzOMmlsdyj MS¢sets dLedB O MisjdeSd aeddz’ L 9
o ddzstso 52 WS PlsUafmiedzady ¢ OlsOdz" 1 Istckze M d
B dzd BOdz dzr d3 ktetsodzj d&3 HI W] Clstse dzO ;dzOtlz Y C

20 thdsdddeddd d3j dzsOdz! dz" = dMmMmdzj His9
tcj Csd3j dZzZHOYydd HJOY OL 5dz20 dzOtcOB SIS d OB
426 9 LOsadmMddsMmisd tsls dr HJORIIstc® d Iso j

sftcj H] dzj O dBOIjttdOdzsMmiss2 ¢ sMls! tc O
tcOL dzd yddgle sz Cldsfilp dzs e 5 d MY sdzdzj dedvw d tOL te



8
9 4 dzd yd dz 9" HJj dzj dgdetsets Hf 5C OL Ols § dzs dzdfw jo
GO jtcd OdzO o Odz§ O, L OlstcOydo O] dztsg ts dzO
Csdzd yj Mso O ftesp dlsr 7 L Octslstso ts5€
O Mdatse Odad d  4r G dj Mchiygdd3j HdEsoC@irlzd2 H O
tcj Ssdzj dZHOYydd HJOY OL sdz0 dzOtc OB SISCd OB B

426, ®BiMfjydeoshdj ©OydsdOd dkz¥ yd¢
fMlsOsdd desj SOyjMmlseots edd v d ks & Mt
tjLbd sOIsT s s te § 1§ )Y ji lpQ qisd dzls O dz' dz' *

dzOR SH W Is slstc Oy j ded J fted o f sdzdzj dzd ]
BOCO®Ooatcd OISO d BOcdMmMistcOlskztecr dzO ¢ OW J Htej

[ jbHBdEZedY dd djlstsHT dMhmMmdzj Hise Odzed v .

v BilsdudmMcdy dmmdzj Hise Odzd™Y fteso ] HJ
BtcOBEIsCd dJIsOdzdse HOo dzj dzdffy U3s te tsindz@aizd L
ftosyd MMO oddzlstsots? HtwshdeCd, fsdmME L OF
CoOyjmsoa © ftsdzzyoj &3 = cddzr . d Istekzs MEhH
H Odzdz" - s tOBfslsj f tetsd® hfgdg Gatts &« & dodzlS § @ ©
Emzsodwrh e@dpd. clsgyMSd?2) .

CCMy jtod d3gd dzelsOdz! dz" §| dMmMmdzj Hise OdedW Isj n
sBtcOL Yytso dzO L dzOC s j toj d3j dzdzr 2 f g®Mmls t W g
tcj Odzd L 59 Odz" 190 ylffipdia®atdf Wis ¢ 5 d M fij dz plasEAs@ I8 jug
dzd o j olfdrigjdBeO@ (1 RU LV ¢ [ Ruedue dmd " ISPz azs.
Sted ¢ d dzOdz! dats ? Csdzmistcz € ydd . ¢ dzO dzd L i ¢
dmMfsdz' L s9aOdedj &3 twjedMmlstedtelzs h j 2 Of § Ot O
ftoddsd dzj dzd § o3 § tod & dz@H diEssc]tE YifjSabiycelm O df dpdsts de O d3
¢ sz dQFormoO

t Ofqyd Ist d tOLttOBBISCO CdfistezSydd
SBiOL Yyseo dz0 L dzOS s j toj d3j dadz” 2  {f cdz@Gslédiapp
fesdzyd dzdzr = S MM Jted 3y delsOdz! dgr = HOdzdz' = (
Codzmistczdtetso OdzedWw dBOhM ddz M Htedd3 dzad ded J d3
SolidWorks3Dd s [ [ }3p.u



9
l sdztsy jdegdW, or desfpddir § dz2O0 L Oh dlskiz.
10 LOMdklkz o disfywisqw  fdzj dedzf dzdg’jj tc@a l4
slsdzd yos h dj mw dOkydes?2 d Isjrdzdyd M2 datse
CodmstezS ydw BwOMddzr wHdzv dmfr sOded W
f dZzOMmMsdui MSd2 dLede (f Olsj dzlst alz0 {OBK B/B2dzlz !
LMsOdzta €O Hdw dhfr sOdzedw tsBtcOL T sad3] 8zGH
dmfr sOdzdw tBtOL yses dzO L dzOS s j toj d3j dzdz" 2
B ssHd SO iotg jdefjudfjdetzd W o r H | dzi dzdzts G s
orntsHdtse s - CtsdzffgP Misoa © BOJjtcd OZzO 9 Odz$ O,
LOetslstsaCd, © LOoadmMdddisMmisd B ¢ t8dzd yj Mlse C
tcOyd tsdzOdz! dz" j§ tej y d d3r o ddzstso ts?2 ff to
YygmazO ydSdzse HJWsted3dOYydd Hdzw Ecocdzj tetsH d )l
gisj tfj dz HsMistsp ] lodzslEanGIls s o dMmfimdzj His9 O
dimf sdz' L tso Odzed j & Mo toj d3j dzdz" A Bj stsH 9
BsHJ dzddejise @ydz fted 3 dzj ded J 5 [ s G o  fOBAE t6C
wdrdud mSdd 1 EMYjeddy dzlst o'  5dzdzj dzdz" j
ZOh d dzj H dzW tej OdzdL Oydd fHsyj MmO L dzOC
MlsOdz' dzr = BBtOL Ytses o cttewyjd d = dzsdedas
s OdzOR w4206, 1 R 0 5 -FHSHLEd] ddsd §tesh
[ RudH3O0T M dMftsd LtsoOdd] 3 Mo tc] d3j dzdzts
COyjMmlse jdzdzr 8 d SCtdzdyj Mlse j dede" @3 Mtsc dzOMm
WdLrdyjmSdma + S jtod d3j dzlstso .
ftesBOYydw tcOBBIST .
[Mdzso dz" | Hsdzsy jdzdv d tejLbkzdz sOIsT HJM
d sBMEzYHOddM! d2O SCtsdeW §j tof dzydw »:
522, -j B33 5254 dzOzydz =~ CtsdaW j toj day "
ctsmMkzH OteMmise j dzgdzs @ s Isj ndzd yd ME sets z dzd o 4
¢l tsdzee))vv2015, 206G ogd GBo g dadals



10
X, NaXIE d XIV di3ts dzis H | yOde \@flas @S Isd uj MSdn Gt
cutse jth jdMmlsets 3" fipdzd ( Ids dzipi b By BE G2 Ist
LOotsHRP14, 2016, 2017 d 2018 ¢E¢., Mt
X [ tsdztsH j ) dzOW -Is j &z@elf ygely ¢ OW C tsda? § to]
[ ilsOdzdzEtec d yj MS 82 st Odzedd, ¢. wayd, 2C
XXl 3 Yy HzdzOtesH dzts?2 f totsd3r N dzj ddeth)y tso 219
ftej BIW ¢fBdzsHT § Eyjdr jé (fsmMSo0O: 11K,
lzedzd S Oydd.
{ Mdzse dzsj MHjtey Odzd) HJIglgl®ls-H deth tf gedgt®d
tcOBSISOR, o -As gl HQdEjin ,0 8] C tsd3j dzH ts9 Odadz” R
ulstelzClskztc® d GBI jd&B HdMMjtelsOydd.
rdmmj esoydy Mssmissdls dL o9 jHjddw,
dmf sdz L 59 Odzdets? dzdlsj tcOlslzter dL d7 7L CipdzdBds
Oosstetse . vd CMmis  HJ MY MedstOdfffy ds®Inj dedgts(tisd |
9 Cdzt yos h jeéets 20 IsOBdzdy d 70 tdmkzds tso .



11

L &0 0 1. [dljkObkidy 2 ©BL St

1.1 1jWiSkosBtcOLB00dedj ftod oddastso 52

[ desesdz sdzd?2 tsfrls dzj ftej tor 9 dzs?2 yk®L did
M dzt H j dzd d Isj rdesdzse dyj M< dn toj )y d iBts o 9
teOL dzdeo € d MmlsOdzd, 1/ dd3d i s  dztslsdgzs Ml
fsted mistsMmlisd . [ftcjH]dzj dadzr j dzOtelzh j dad W
Msftctso sy HOE IsMw  §f sW o dzj dzad j ds H JJWHJOL Is 5o figtdt
HdWdSlstse 1§ cosisaasdgfisls dz" § 2§ etsH tsdz! dz' § (
Ctolzf detsL § teded Mls tsg dziAjdstagjtsipadadis Is tdnjd Mechdg' j,o d iz ¥
EFyofmls¢d h dzOCtsor n oCdzg yjded2, O sOK®L2 [HJ
3.

r g wjsilsr oL dzgd C O h dj o ftesyj mMmyj dzJ
COLHjd&]! dO bknlstOdddr j d dzj zilsteOdz
ZdSodHdteso Ols' , dOftedijte, M ¢ syweh @ by Qi

B sOdzZO M oot yH] ddyXed Gis | tcfdeEmisy L5
dzj oy Oo j s h j& 5 MlsXdfls j[dz' dz" = IstelzB, Mstelstso
fsmMsOodzv jIsmw © tBlstsyj dzgdetsdz o dH J BJL i
fstcdmMissMmis: ¢  s-200QQRlv di BB 2 12jé6BM Isec@Diz
HJWJjGClsr W dzw s Isfyw dzOd B tsdzj § s Ofmde d&3d ,
fjtejf dzOs, fYolsdiidz yYlsts dr btcOdmW ste®@Oq d ¢
dz] dMftcOQodd@zsdBz BtOSEZ dO Elstsoar n IstckzB O
Mer h-4 BOflced MzdzesS 1. 1) fHtod ¢ totsh d of6zj dzf
zO o dzlzlstcj dzdzj 2 ¢ (fds oL tc § dztisfiplzedp ( tod Mz dats € ]
YytejLor yo22des L OlstczHdzj dzs d IstclzB T m o d&zkz
BtcOC, tlftOodweslsmw dzO § jtej f dzOo .



12

MK j izs e Odz' dzOv (&) jhOwY s dpsded Iskisjidst dz e

t dMzd2sE dzjl 20 dzO o dekzlstej dedzj 2 f ts9 j ton dats

{9 Odz dgtisfiflg'tej ydes B ( ) g dadf? 1. 3) ©YftjH
ftesyd MMO ¢ OlCd, cdydzsMiss tcP s dzlr P @zff d3" -
LO dzj sBatsHdBsMIsd fserh jddwy BYOIdw L (
dzts fipl§ s e @0 €



|
01234561789

{ MEzdBs g o Doz dzsfyls: , odzj " dzd?2 o 2 20 stg& € t

14 G0OIsdodets] odzdwdedy tIsdma dzj Mtso jteh j dz
Yyomls d ydats dB3ts y dats zdsd dz' h s LO fydls ¢
HiWtsted30-Mq tsdzdztilsdzr = toj Yy ddiise ftesyj Mmtse {1
ftesCOIsCd, Hassosj dajj dBET®OC O ddgj g T dydztshif kchts S fildseC
Yyd 3 dr cettewy COO0Odzs? L Octlstsa € (. 1 -O0R te d
Allu]0 B©lsBtOSEB9C 0O 5 o dzzlstej deczdt @ [ ozj @O
Gtstew YJ STMls BaAgtD2, 81 ¢ O detse d ydzOvY C Olsd dzO f s
nOtcOCIsjtcdzO d HMW Htkzedr ItozBdzr 7 L OotsH:
M eswyj COOds? dz0 1J 1 ftwOSIsdud M¢d dzO
B 4L dL B dzgj ded W Is§ dBY J 6 Ols Efeldss tets fry I da" ot dis t
COzdBtetso € d Isjrdesdzse d yj ME sc ts d dzfls tc Iz d3d
odHdBsRBE, slsMizlshise dj d3 ted dekistddg@ap@d dts
By n Odzdud MEdn Mots2Mlso 0O d COUJMlsoy 1]
f dzOMmlis d yias® MO~ o d dzlf oasts Y ot tg s YO leDOdn:S¢ OIs ¢

Fdzv ftesdLosHMsEAR6 dz20@ " ok § YISOy dz" = dzj
B Mhtsodz BEtclisticiz B f tets umeBis f ch&sp dzv ¥ Isfpw  dzd L
fMisOdzd M HsEQise @dafQ@ .3 o OdOslEwis" j deds@eO¢
ftsor N j dzdz" o3 My st g@nj diadf J &3 dadfi |f & 152 Is
f zOMmilsd ydetsmis ¥, Q2O Qdfg d . N dElf &ejsP o 2L € d



14

dqdzls j tco Odzsds cetstew yj 2 tBteOBBISSd HOo dzj dad j
fMlsOdz #c.OB HBISOFK 10 S OL Odes, yYlsts &zOdB s5dzj
Fazzyh jddi SOyjfseoO o jtendatsfmisd 11 ¢
sflsd BOd dtsets SdiRdujMitsets MsMisOs O - flk
MC stetwfpls datsj y f BO, whihkd®&fdzdj lsC dztsdzj dzd 2
COYUoOd&de Mis OzdzE PP hEOS d dzj ftej tor o dzf2AS H Het®
sflsdBOd dets?2 BOwLSd " ZOCBBBEBOL EZE M j 2 fc
o' f ZOoCj MlsOdd o 1 dzj ClstetsH bdsticgatel® j fiyts O]
BjlsOzzO ot otej BW cOL dzd o € d, O IOSy
it BihdesPipfaasc B, o) .

B 19}
{ fEHAsS | &Y dzj Isit4 110 @B MEzshlsB @y j dzdese &5 Mdswy d
CtedMmisOdmizise ; § Bd di3J dejided W W3] dzj ded v G [}

1 d MBslstew dzO dej ftej tor o dats § Mtse j teh j dzMmls
tcOLdzdoCd © LOGSIkkBoaCOn Btd "ttt HJOMB] Is
(tedmMezdzsCe BB PzsC tod MiIs Odzdzd y4d ME OW MlstezC sz



15

{ dMEHssS8 j &5 dzj 6360 155 dL  MisOdzd dHOusEBY 2 8 m:
1.2 sOyjfmket dzOtlky dzts?2 d o dgzlstej dzdzj 2

1 cOCIsd ¢ 52 stczs sf etsC OlsdzsG 5 ftesdL ®BH
tcOMf tsMistcOdzj dzdz d3 d Istelz H dzts zH)dsdz'ORizd Id3tc H3B 9
odzzlstej dzdedy Hdzj dz d Ibtejhdder . 1 tesC Olsdats
Yd dzls tc Gde'Odz'tclzh j dzd j O3 B IsOdzdzO  jtej H datsmCt
feshdoCd UQoegltss sC Clstste” | f sz yoO¥ Isfyw
HyWBsted3sOydd o fomdzjuHkzehdrs MlsOdzOR, ¢ OC
ctslstso" 7 llptgfyef@Z . d d3j - OdedL d3 yj dzlstc Odz! dats G
tc OB & TIR12 13 14,15,16,17d Hts. | .

bolstster tdg B tstisls B3j[yO¢¥ Is, Yylsts dz0 S Oyd mMlis:
¢ ddz L d of smdzj HMilsad(d Istc iz B mMizh J Mise j c
BOCsMistezC Iskzter ( ¥ipBdc@OL dz@" - diAg fj Is 'O y ) W
Sls dztgfglzf Iszs tsfd L Oetslsso € (.

lodHEk Ikets, fielstt d 4§ & yWioigsdsdsntC ¢ d dz' L
yde<¢dzdyj m< dds, Ists ihmdzseo dz" d3 W OC Istst6ts d3, o
B3d Is O dzdzO, W dzw jIsfpw Csdzd yj Mlso s yde< dzts o
sjrndesdzse dud & dd3 s Ot d3ge® to tydg & dzeh dadfpts iyls
WodzW j Istw  Iz¢ tsidg dAfsd @ad dzdzfrOj Isf sdz®@ Bl j d3



16
ftesntSHWh jGEts Yd ted L syoec H]WBtedz3Oydd
ftoslf steyd sdzOdz! dzO@ € tsdzd yJ (mfpdg.2 tayffi§ st S H1j W&

{ MeHEsE R j BO BYUOCEO HjUWsttdOydd ftsh dodscs f

s szd Ul Wt shj el fesddd 4ishuy §jsk Jdsc
Aé =K+, Ky, (1.1)

G HAJ -dz0 EZ yPjntss& g ydzsects L Or90OO L Oetslsse € d;
£,-fJted fosatsyHjddd diBjlsOzdzO L Ocslstss
sf 0o Cd;

Ao-Tted Hftesats)yHjddd dijlsOdzdzO L Oetslstses & d |
B sOzzO f 9 Okt d tHteOo Cd.

[ Odzgdd B MlsQo dzv s h dj wftejHjdwslsmfy dL &,
LOoadMmwlis wls Hdzdd ¢ cdlsO0fCIls® dgfds] ds'OriasizOdzi d§ ¢
o0& OHodY JdzdVY desmMC O tsftcOo Cd, Cs1 WWdyd,
dtcQodde | bjrdtdztedy Midns GPQE IR st o o tzig @
tcOL dzd ydz" » EZedzOr fHOyYdlftejHMIsOoO dzj dets o



v OB dZd.iOu tc O o dzj dzd j

17

sjndtsdseduj MSdn

f OOdi) ko

vl ¢ -BZH9
|2 |2 oo |ox|aogx | {BXOUEE 1BHfur s hoel|lte]d
By Jé’:' S =2 0o fjtcj | tsH fsHOyd, "l et
Ov |0y B8P =92 g9 dshet ud, h'do €
‘Ug Tl 8 5o e | BIO9 KO f
f— f— bo) m 0 _ d
- Pl | w | TF % NS T Tl Mkl
1 379 | 243 | 7.3 5,8 7 | 47 |109] 26 | 182 | 225
2 382 | 241| 8,0 7.6 8 | 56| 87 |26 | 169 | 18,0
3| 40 | 506 e 1241 80 7.6 9 [ 50| 7526 | 151 | 155
4 376 | 245| 76 5,8 10 | 35 | 6,0 |26 | 12,1 | 13,0
*teOMmyy Is
l jdzduyddz® §sHOud fted fshdoSy, wWod

9

Cslsster n

dzd W e h dd3 dzO ¢ sdzd U Mlasw jwpd Dastinds dd Y@z i f

ftcd twOL dzdydzr = k6 dzOn
V)

6,0
o]
w 5,0 /I
@
04,0 /
ot /.
© 3,0
S ’/
@20
- 1o LOK %L B)

' N\
15,5 16,0 16,5 17,0 17,5 18,0
k330 tedetsj] Ctsdzdyj Mlsets h Ot

t dmMzHzE ¢ dzd v dzd J§

fsHOud e

Mk BBOEdsets CtsddyjMise® hOct

f5C OL Olsj dnds Ositellz B3OfelS1df 11 OH QO s Istetsds 4 1 0) dzgdg Istdafs o
tc OL dzd y dg'df~ts HEEHZO G te O H 1lz8M tscotg O HBZ M s ©

[HdZOEEEs dz fsHOUd MBLHOjk &sdj dls Mmlsols
Coltesa ts

Ho d G Olsj dzvw ,
oL tcOMsOded j &3 ftesdL S2Hjls ko j dzdrytf wafty d atait

f ls & daes.

o J

dzd ud dz©

Pz datsS 1.

g tef" diiye =Y



18

13000
12000 A
11000 |
10000 / \{ —— d
9000 | V- |

< 8000 — # ™ ] L ﬂ\

g 7000 P oe o oo "7’/

6000 Raa e N ‘t\
5000 §
4000 ¥ \ - \
3000 j’j = B| )

1000 1/ - —
0 - ”J \ | | \

O 1 234567289 10111213141516171819202122232425

Bpewms, cex

| qMEHBES Oc oL 5YUROY ksSso0OW HJOCKLOREO 1 dzj Cls
fesh o dzs ¢ s Bis @R BEdrc 20T (sOOBESH &d 4 6 ©tkj & ¢
s Rt L @y A1 7% 8% 18% 1ad-cOmyy Is

Il 4t lsts?2 MmMoavwiLd of da®OMERFEMN" Bisde BisdEs HJ Od3j Is:
M kojdduyjddid dOtckzy dscts HJOMR] Istc® ¢ d dz
ftsHi J kM | ikd)dkOdisih € s tcOBYdr o 0dzC 59
CGtcOHEZMB Y

t OydosdzOdz: dz" 2 or Btste 9 j dzd yd da € ds,B ) OBSHO®
o 0dz¢ s ftod dzOMstcts?2 C j i tc s h ff to Hits 5 T COatiimfig O
focshdo¢d BjL ®BtOLto Oddw yj dzlstcOdz! dzgtsc ts
sB Y Olsd?2 fJjtcjH s tsds fteOo Cd ftod o tsH
Yd dzlstc Odzr dzs 3z te O= otellzdf,j dzdbH dzQ@ CO5 ts ld3d dzd d30 dz! «
9" L' o®IskzHN jfdgdigio d yddsasOls O, ftsor h j dadzts § fi
Slsdesdlsj dz' dets @AY sdz@fzB oz’ dets?2  ff tod yd
HiWiClsse dz20 dzOtclkzy dzes? Y tso jten desMmisd ¢ o dz
B lsOdzdzO fftcd ftetsh doCj, B3 dgd W GEGldss daDdgd s dzf
odzdwdzdd dz20 MCtkzydoOdedy, e desMd dc&u
or swyCdnowiLd M < tsehddf dsyy fmm g tsdz " d300H d



19
3d3) gL cdzj esH dfMlsts? d ddLSCtdzj cdtetse O
2O tc OO0 dzv dzff dz§39 ¢ O dzd , tcOMY Sdztsy J§ dedz" d3d o
dzj 5B~ tSH d di3ts smikzh j Mise dzv Is ftod tc Oy d ts dal
sBiOLBoOdzdj HJWjClstso dz0O o dgzlstej dadzj 2 d

1.3 RLAgsHsMIS2CBMIs! tOBSYdr 90k |

J ROy &tsizd Yy ME 82 ddlsj tOlskztcy HtsHEBSH!
dLdshshisgdhthEdg) disO MisOdzseo o ddzlstso 52
sftcOotst ftotsh d9-ddbe s pls@dBL[Jtcseo Odzedw ff tso
HWsted3sOydd d dzOctelzL & d 4dz047,1210 5 10 HOELERY
o 0Odz$ 59 tc OL dzd ydz' =~ ftesC Olsdz = MisOdzts o : F
Nd MisC sAfls,d dotewyj? ek OlsS g OsiBlsdrshie sfo |
BsH | dzd tetseo Odzd j dLdzsmMO COdzdBte® Jd fifldatzoctsd
ftesC OISO o (totsctcOdsdzdzts3amBdC sdzfogeH § fozjj dD EfE®R |
gL dzsmMO. 1 tsdkkyjddzr § tjLbkdz IsOIsr €Oyd Miseo |
LdOyJ dzdv s sfmjoetets dL dtsmO, sO0¢ d 6 A
Hy2Mlsekzs h j dis of jtc =Cdta bocedatdiicty df] tdaq I€Q IsEDicdztsl s f t6 15 ¢
ftoesdL o sH MPledsistc Btk ffltctseo j H | dzO dMmMmdzj Hise O
Sfted HJdzj ded® ff tetsW datz® | § L dgtf ds@dzH teiats Mstftsh d o
o ddzstso 52 ff tots -G A Yyyldaf ez dzedw dzO € OyJ M
ftsojtorndatsiisd kefdzr yj dide®Mslzefy) § tod d3j dzj dzd § B
MisOlsdmisd¢d, COQp g Gsigk! Iswdkh j Y ESHHEHE
C Mo J dedalz ¥f 5 M efMad' tpdsdp@ds s o d W ¢ W de@ aip)'dsfis-Cts H dz'
LOctslsgd Sz ydesfmilsd  tcts yigomffis@ s § € ® tid astydd,¢ O
MsMmistsw dzd & ftso jtondessmisd HtczGe tsG s ftots
orhjkf s3O0dkkls.6Ots O

l §Olsjl6j Oolsthtc@ea3gH j dz@ tjL kzdz! ISOIsST MmteC
dLejMmMsdesets d EMmMtse j teh j dzmigls G diDiddpsEIdSs @ddD Bir
9 o' atsHdsd3 S tdzzfy Hdzw Mmdedy j dedw Mj ots?2



20
CsdzyO o MftsmMisOQoadzj dzdd M COyYd Mlseo sdyz dzOt
tcJ L zdz sOIs f tod 3 dzd d3f I8 @ O diticas ¢ GRCARF 1O dE@ZTOL-
fise dzOMizj v M $dZOBBDdsipEd EJ] EOB SAPFES o
MlsOdz0 o ddzlstso t52 ftotsC Ols¢ d, GHJ fdzd ¥ § dac
ded H 5 Zflsd d3" d3.

vydlsr e OwW BBd hts] ©OLdssBtOLd] ftesh d
iy disse ftotsh do ¢ ddzsdgEpsdasd L figsjgH § dsdzmls to iz o34
oddzstso 52 HjtcEsdAlydaf) dhls OB ddz' desfyls! §OHRYMNIE
cddz L d Itks dL dzj ftoj tor o des dzd Istisdo | OF ¢
dzj HisMIs Ols sy dzts .

lfjtogtL ges ddzmistelzd3zy dzls © Mils © éz6 ezt ofgipl 65
dzd dzjijt€OMM iz Istcj dg A3l dzs B3zj dzSrtmpzy HEWY L detsf
EmMlsOdetso ddz, ybt s Hdzddzj BtYSd odQddEsEn Qf C
ZOyoOdzj SCtdzzmMO fteshdeCd; 2) dzO Eyomils¢ j

[ Odzdz" | & Ms2CMmisd dJdhistckzdzj dzZls O ff tots

tcOB 51254, 56 Hte. | . Il yOfmlsdzesmisd, Iz fls O dzts ¢
dL desmMO o0&z tspls Migfsis P gathils ofias dzts y j dzd W dzts |
Msslse jIsMisolkzjls Mtsotej d3j dzdzr &3 § toj H Mis O o dzj dac
[8, 56, 57].

bolstster tc&) B St H tafipfipdixy] H 59 O dzd dL desmsmls
oddzstsos?2 dgOtjLCB2. 1 COyjMmlseaj =~ OtOCIs] t
o' cOBBkGash jddj, § dzOT @K ofj dzdets?2 d3j Y H Iz  dat
ftosWdkdftc OB sy j ¢ s 9 OdzC O o i3y Jedididf s dzCidz! ¥
ftosC OlsOdzdzse s d3j Is © dzdzO.

l €0Oyj Mmlso j sfdeso desets SCtedlsjtedw 1 C My
ZOdetsdzi j yYyOfmlss dMftsd Lkl MtejHdzj J € 5«
o Oz g N © MetsE Jcets Mdzey BT .

J sBh jd3 odH dL dsmsmists?2 € sfMlis 9 OdzC t
WOClktBetse |

U = of yffted .y , (1.2)



21
GHJyl 3OIsj tcd Odz 8 Odz§ O;
[yd BOjtcdOdz ftetsC OlsO
tilsj B j tcOktc® s OO;
UHddlj d' dshls! C(tsds0Cls0, ostj @ st Ols¢
sgMmlsjfjdd dOftowy jdadetsMisd tOBtYJ e 9 O0dz€ C

1 sdz' h s o dzd W dzd J dzO dL desmtsMists2 C§Mis
dLEtslstse dzj dzd v , Mow L OQdzdetsets M o' B Bietisdy Mg
sCOLT 908 ls EmMazso dw i GhPls Ptedcd OlsCd L O
ftosh dodessegts MisOdZO CtsdalsOCIsdtelzs s ) Estow
ftso jtendesmisd HEBS 1200 ( Aetsd d dsdasnl) qizif- 2D 9 ¢ L 8
otcj BB HosCOICds s Oy f Ok B dztiipls 9 OdzC s
o tSHIS? . 10 CtdzlsOCIsdes? o jtorn dztsisd o Odz
HsMisOltsydes o MsCd2 HAzW MlsOBddz degse s f to
(0,35 dd BBsdzj j), Htod 1t IsOC d jls c2@dxShipfs - &

[ d&zv  kdazkzyh jddw Iswdzzh j 2 o tsHidsts ddzts s dilz f
L tSdzd , tcOMYf sdztsy j dzdets?2 HB o Mmistejy yd d3d Is Odzc
Cwdz yjorj octjsdd ddzd MY jydodz dz" § §OLT
ZOA tsH dIsfw f SH i tovy dzr alfd dd€ Odzts(dgs OF kz sts iy € O dzce
Ctsdz yjtodsd ds©)dldzd ©OMmf sdzOc Ols! MW 9 H tsdz
ZOL " 9 O] BOY ff OL 59 OV 9D BzYIBtdatsdg jSHAD) Is s(ytdafsfy z
LOdd &3O J s 1sOC dzOL " 9O BBOW o ddzlsse OW € Odzd
(fOL") tOMfsdzOcOs smw  ftsH dzj C Slstsd, &) .Iz
sdzr yjooOvw COdzdBttsoC O MSLHOjIs HBY tsdzded Is
2O tOo dzjsdzd d pdzdy OJ Is smdor J tcOMmlswedo OF
COzdBtesoa C O B dzZOGBHOWGW fsHf JtcOs h ddz IsOdz
tcOMmiswedoe O h dj RzOf oWy j dzdw o ZC OL Odzdzts d3
MSLHOjI fsddyklssydzssy dz20f tew ) j dzdztbetsef &)
[58].



22

|

t dMzdeE € OtzdBteso C d o Odz$ t59: Of Stetdsdr! dp jda] @ ;g HEO Wzis
ol o ddzstse OW

rdzv fserh jdadw Iwdzehdr Mmddz ftcd fjtcoc
sOCY ] ftoddjdwis: 1 dzj € sStcrRfn) ®@isls QP 0z) & of @
ftoslswy j dzdztsls! 43 O tdf cfedijuig ddids 55 SIs Hdzd dz@r o n
L OC dzt yO  smw ) tsB tc OB Sjst€ rj dzts g If tf 5 YLD Qg APt
odBtedtelze N j e 8 Otzetizp Ols B O@ESE wodw jlsw ¢ Ols
BiyHE (o jtorndesmls: ¥ 90dZSO d 1 dzj SlstctsH T
COLEBYWH'T ftojckddtielzj 2 & dzSHs§ dj | iocdzEs,
fteshdoa ¢ L OGtslstso 5¢ ZzO o Odz¢ OF, =6, )P O t
Oty dz j HjWjSkr dMEisHd &7 LOctkts 56
f sdzz yOr s tcO® sy esffftso j torn dztsfyls do -820 tzOsd , ilzIgf3
f dzslsdztsmls: hdftses CR[] HEsdy dz0Go L@ dz20Is 5
HJOM] stesd3 1 @é BMdggo Odzedd toJ L kzdz' sOIsse s
o Odzticash d o dets @ 5 fi) [s4CRdBO,  utf) o juitkEiQdpts ffls ‘s B OB 1S
(tedmMzagsC O, ¢Ysmd fLsCOlsSd 1485 hlskg
2478, 8 Istsdzdz) ots onsHddE Stsdkkzfj izl
( tod Mz dae,¢ El). o OdizS d B dzq ftoeddzH dlIsj dz¢ dzts
dzl ZHtsSo dzj Is o €tOfg Sinde'odds detOB tsyJ 2 59 j ton dztsls



23

0) JME SBEBOE 55 O dzds 58) §Gshd) ©OBGI
{ LB 5o j R deshis! ©OBBYUJSE o0& 50

[ Mdeso dzets?2 Htodyddes?2 o' AtsHO wWOBBSYjcEts d
dL Mmbstesw weo dzv jdimdzs fif disQ eizb)d p " P 5o § &LEs Ml
Yylsts dL desfp tcOBtyYydrms 90dkzE89 9 B N j2 M
ddzhistczdzj dzls © ( sftcOQotsC, dzOftcOodzvs h s dzd
ftesh doCd . ssgpdpd Stz Gd ) S OL Olsj ded ¢ ¢
S tej Hj dt fsfips2 Csfis: ¢  ©OBSlsMY shiss dzts

l Odz¢ d ftshdodzr » MlsOdzse HEsdzy dg ts B dzC
fteslsde dMmMisdweOdzdw d do3d Is ftseor n j dedz 2
ftso jtondesMmisd toEdXsSoo O JBEE S B IsOdzdzO H dz
fJtcodudesets d obsstedquydzsets L OR90OKO d kd3d
dLetslsOoadzdo Ot Is dzdets ff &Of zOs C 52 OB Y]
&ZOf ted A3l 8B M p dzdets BJL dzOf dzQo € d o (| & iy &
fjteijbtysSts?) dL kcecdj wsHdmilsr Gls @s@fny @ WOt

1 Ofesh Jodzsd3 MisOedj2 6 v iddnt r1lbr99 O dzd o Od
fsojtermndatsiis: 6, or ff tsdzdzj dzdztsi2O f flz0 o dinj dizdA s figls
1f18ml1 ) 1f §tsH @0z M fMbag) . 1.1 sfdzy tets¢C
LOGtlsso 5 HdOd, lDODA 148120 Isdsdgzde) d dadls 60 = 5 H dz
ZOff dzOo dzj dzdzs e ts B sOkzd&zO, d BlMmikzlsMmise se Odz
o f sdzdzv j 3OW zOC Olsdz" &3 ttsdzd C sd3 H dzw z dzl
( cifdgts 41, 1 B) .



24

15

Opdzj "dzd? odH zOf 0oz Bpdzj Nczd?2 odH o1

t Mz dAB) tlo. j tem detsfyls! OB YR ofOsHgdsj tf totisd @lo &
LOGBlstso sCT 4td@L dggdie s 3

[ Odz! dzj 2P Ow drff od dntf W @G OY JB tcOL 50 Oded ¥ d
cddzt L On .

v OB dZH2 © tc O SI€ JO dzd \BjTEa®ls PEdsd8dzr & MlsOdzse o d dzls &
pnBHWN 0 backBGHEdS Olkd' 7 OcCk ¢ OkEo

ltesh do dzgts?2 ) IsfOielzs S Qflstflsds o ts 2
g tc] Hdz
. VLG Yy Ofls 5
1 0qdy 1 OB [ OCmdBOd [ dddl vetsd| sl swoh j( MEB2EC .
dzso O( L OG sis . OB Y [ Ols
Oct] s sdi HJd O] Ists Btsy¢d oM o| yd, ©OBBY “cwcrl Od o
fjteidd3dj 9o OkzC O ctcOBEEZ| GteOH o OdzS 9 S
fJtedlst
fiis sB/ d3q| s fy. s
2-n 9 0dz€ f5
MPM BtsYS tso dH
16 1J 260,340, 9 Odz¢ O diq . s Odg
(w1 ¢ 360 410 EtdL s dzs 1200 1150 0 8..11 40..110 8é 12 50 m
159-426) e O sdztsy
dzd dzj 4 €
27 9 Odzfyts
BsYyS tso dH
ul
fnls%dz tsls 90 uOhdezaquc 18my.,u
¢ g 260 o O &S Odsd 1100 650 0 10..14 | 57..110 HE 5] 1o dp
(vl o .
50-200) 9ajtelsdsOd
e Oy tsdzts y
dzd dzj 4 €
27 9 OdzS 5
PQF GtedBtso dH dls ©dz
16158 210,250 o O &S O dsd 1150 990 +15 9..11 92 7.9 e
Hd ¢ OBd
27 9 O
GtedBtsa dH
FQM 14 9 Odz$ O B uls O
3/ 84 290,360 9 jtldC 0o 1354 1300 +12 9..9,5 30..180 His 1 55 m
e OMY tsdztsy
dzd dzj 4 €
vl ¢ ol Zn 0 OdX 1 740 948
f sl 40| BBUSBOdH s O
9 Odz¢ O diq 0 4,25 70...180 H®5
fddzi-d 650 50
fls O g %Oy 6 Op dz 460 1038
tetsdzd § O0

[MB j dedzetsfls -20 05} o dB0j sTw My sd L 50 Oc
HGOf OL @D sBBo HisSls 260 &ds, d b Ezre O &g t



25

TS Od datsets fWIsdzO 9 2 ts e datsslasdzd Qs diglz fidls  9u0 dilf
MisOdzs a3 Isd§ O©158426) B3 56)) RQF 0] d dzd 6B QM H[dzv € 1
Hd Of OLdsjdis taitsfe0 L O slstsa s BeteOded yj dz H o lzdgw

RL O MELdz82 ,[ vyt YsttdsdL dj dej dzdj 3jlsC
ftesh do dzgs ¢ 15 q tOMS Ok dzts ¢ ts fls © dzts o f
L d2OC st jtoj d3j dzdz" A3 H j W stedZOydw lsd d dzOf tov
s OdzOR fiy dat haff e P60 GH NS stesmisd §osh do S d
9 asHO LOceBltsaCd dLud o GESSHsoso § 6L @ Mddz@c
O tc O dzj dzff ¢ tc J i) dzdzts G 5 dLedBO o 5 dzts € s dz.
Byt tsodHdz di3d dz9 PO Bds s 9 ylsts o tsdzts ¢ dzO
dgmrisr 90sls HjWstedOyds dLEdBO o Holbk-n
orL"M90Ojls fworhjdedy dzOftewy jded?2, 63ntse J dac

ldzdwdzedj dLdesmMO twOBBsYdres o90d&ZzEts0 d2O
OB I jBHOLEY hdjmw ofdzj Hinldefdlj dAf to&h dio@St
ZOteky dzs?2 o jtendesiisd ddsjsls Isjdgnj dzyde
o jdzdyj ddy d&OtcOBtslsCd o0k tse, j gB datsips L ¢
ftcd {lstsds fesdmMisndls bkrdddj ddj Ctdsog
o' nHdesdz Stk tYOEO HJjWBtdZOYydd, i s
oL cOMED IR BYUONs kS sy Ol P sttdiOydd L Oc

] tcOB B Jf sHicts Bz MAREAB sH J C O tcOL OB sl
sj rdesdztse d Yj MC tsig 6z A adhdzQetizaly | Rizls Pt s " 6@ dddaE®
Oy EdzOd dsds wOMftej Hj dzj dedd o OO Is tefits o
ilstsee j My ghdaso 2 L ORe 0O d Ekflss2yde
ftesh doCd f GHdXH cEd®Ride] L, Jdso Odzdzse s ¢
HiWsEed®Oydd *jlsOkdz0 §jklss ' dsHE siky Oust o
otsLHj2Mbsoadw yd& dzd ydetstfls f m§ tdats mytgf @ yo jANdgdS Nsc
odgzlstej dgdzgj 2 o jtermndesmisd e ddz' L.



26

] Z0o O 2. sOyd Mmbseats dzj § tg] ta dodezta dzddls tds?tc a E

2.1 [ftsejdzdzsfylsd dzj ftojter o desczdlsts? L Oc

RMOBHAGOW | [ o522 dz@ OLSdudsiasj sfv Mo tsj dsj
fetsdL o SfHE lsoptistss s Jddsd &3O de’ Al 0 ls  dzO®  f 15 dzlz
fesHESYydd HMisOsyds o' MCsets §OYj Mk
CBEYYjSOOdERd ddn Mkt BOh dj dzdisls §ts@sLddzd
9 dHO dzj MtsafydedndeRjaed, 0 8, o, ¢, H, J).

H J
{ M2 T dzgj " dzd R [ 40 Qi) esode’ 2 L bSBEYO L O
COL 5¢ d fi)dzts to tBH HASO dz'tegzs 15 s o - Bekfsisso C GYOdzd v € ted fiy
H,-Spds?2 o] cOLBSdMdstesH ds?2 tj



27

Frhdigdted ud mdzi dede’ | deQ@isg Anpisiaty e M ] szinis e AOdzt) oz
ftesdLotsHMiss O dzj W aad@Ssi VdztssidsO ¢ B.d ¢ StdsdshipL
B) MY i gdbpsdelzgats | icadas@idtc OF j ded s o YOG |
ftotsh do dzgsC @il Qe tsB dztsw  f sfydzj (dn@E. 5 Aedffifdzt
H, -fjdsMCOdz LM 90dzd¥ BjlsOkdZO o Bsdj dils | §

10 thdseo Oddd tjLizd sOlstses 1 St j tod d3j
OB’ ©v1-426158MlsOdztse dzj dets, yYlsts Hdzv fls
fteshdoCd LOEBktsoatsS dL bkedjtetsHdmlsts?
HJOdj stesds 260, 340, 360 d 410 i3 dMmy
fjtejH detsMC s 4. tc Qotkdd +5Is DD OEBBSDIEHj] o  j te
MsMlsOo dzv j Is %,8, 86 bz, 7RBHAY] s 51 WW Jydj dals
ZOStsHdlsmMY o ftejHjkzOS 1,08é1, 20. ] tod
s OdkzdL Oydd ftesyjmim ftshdeSd ftesotsHdls
fjtcodydetsc ts LB Olsi@. ksizj d& " j ded 4§ Cts1 WW
Mofteso sy HOjIsMw Mmdedy jdedj &8 MCstesmisd §tots
sYyodaj HJ W Bte@axqddd .dzd J CsL WWdydd dzls O 59
oL tcOMIs Odzd Cei WWdydj dzlsts o sjots? d
Mcftesg MO sor h jdzdzs? 59 Odzt desfyls! & f ts¢ §
ZOtky dzs?2 f tso j & BBEMisd cdadz L |

1dBBatHd®BE lsdiilsdls! , ybkts sy M ¢
cddz L 2 HEBRHIEOS8 B3 (M § sH K] Bt dgsH G eisH
Mz HEEh J2 &OMIstes2C ] tYOECO HjWSttdzOV §,q :
%, ®©BYOLd] o §jtijNddi wlOES &&8NHdlsj d c
fBHOBHO § dOMktets?2$ | OO d34 138G BPytdteh
LOGBIssatsS M f§tseorh jdedets? o Odz! dzsfils! 82 Cfjs
[SRUNONCHO) HiWistedB3Oydd {(igsel @G adipf wiaz] 5 ) ezd § &
slsdzsmdlsj dzt dzgs t©OBBYJE o0d&Sta. t OMUjls’
MCstesmisd o Mjujddd o' AasHO ¢&dd L sedLyda
L 2O Yf dePE sHWIsfqpw o JdBsjteoa Odzj O, 85.. .0, 9



28

Isdz "y s OMdshlk! Hd&Y fsyj MMO o
fejHMsOoadvjlk yjdstOd &Ov {§stdhlsshls:
MCOLr 90 jlsiv dz20 Swsdduyjmksesj BELOCO 5 o dzk

(v EkinlsOdase dzj dzd ™ o dzd W dzd # d @ djuly tdscg O3 4
Pedzj esHdmists? fls daRd CBQG Ids o B2 mdaz Is to j dzdzj 2
stebBOL d3j Gk4k4, 485100 B3 H jhikj € BDEo d 820 o dz
ek tsS OlsdzOw o d A dzj 2O o detslsfte jo ddz"j 'z
HOdzdzr &7 &5 SOUjMmlsok IstezdkOo &fSL CtisHs tsjo ddrg ddzd2
SHdzE SOBfOdd® (SO0 (Md. tdmkzdss 2. 2

m 7

N

S 6

%]

%]

@ 4

v un /

[ 3

< 1]

=

hen i

I 1 -

9] 0 -

@ 0 500 1000 1500 2000 2500 3000
stsdzdyj Mots ftecsC OOdzdz” 7 L

{ ME2AZE§O0 M dstsBIEOSC S0 Cd d §jejtejL O ksks § o
st tsC Okt fosdmMoisyHjddY sl Csddyjmlss O
32mij 840 d3d3 ol Asdedy, B4083T 1d9ds

1 0 ftjHMmsOo dzj dABAAsERN dedgrChfilfdt jtslsB tc OS¢ ts9 &
odezlstcj dadzd 5 f dzj dzOds d tOCtso JdzOd3 IstclzB s to
ftetsC Ol Odzdz’ & O Ists tmAs® ), U j dz' (CoOHOlOdB])
dmMfsdzr Lkzj 3" n Bttt ftosh dodessets fls OdzO
sister d@3 desMCtsd3. [ IMmklsMlseadj toj clzdzw tcdets?2 1
fdteJH GCOYHB2 LOd3J des?2 Heshdqodets?2 SfteOo
Msfisw dzdw jvY t©OBtYj?2 Yo jterndesMmisd dzO EC O



29

wdzj HEY b d o3
fesCOSd o
2 s fsevell | f&0s Odedss?

1 40 ts e dyth) Grgdiai1g © 6 ts tc diisH (p dzalzc |
Ho kDo OdzC o s k-42Btc @ b 6§ brgsifsdi i is Qe

¢ Q daLERF ¢S 154 f §2O O

HOdgjds B1, ls ehdzsdigs | dzC 8 02 Bp SRBOL GBP U s dzj

ftesdLo jHjdes dL d3j toj dzd J
tedimizdz¢ d ).)2. 3 d 2. 4

t IMEz2ABE § Ols sted3tsy § dzdzOW

Hfr s Issc®drC tseod daf L

L O¢ 5 lf teas® @ dpkOeihilz F 50

CsdlsOC 50O  d3jslsyd dek® v fig das O & dzls O ¢ Is ® dsdzj B O dzaz(

[lnockocme Bankob

BxadHou kowyc [Tepexum

. w

Hayano namHa barka

[lnockocmb /UHeEK

t dimiz2ds § dzOyJ dad ¥

S

= |~ ~

&8 1w

BrixodHou koHyc

|

Okonyarue namHa barka

R ]

L Od3jLtc@ots et Ectfs sYOC kL



30

Sstsdzs OC s 3] Is Odzdz@' L O ¢ fgis B wIng®fijldsdn WH ddeCdz’ 2
BsYSd 90dkzC O d dzO o fMj d3 { wOls vdyy jedzcfd] da L3 s
9 Odzdtsa OMIsOjls, dets ftsdzzyoj OW cddz L O o
f dzsCdeddetbjOL d3j t6 G ddzr L™ o dzOyOdkj o sdigdda,
fjtege d Ssded YJ MSBets EYyombss O HtsMideOjls &
HOdzj j, Ytmdzj wlster 9 0 dgP th © Erezdizdsisj, 2SiE® G jtols
feOClsdud MSd dzj dL 3] dade" sfte o3 te @parsog’jsded B 3 & J
( i3d dzod B3O Az dzts @ 5 H FOAERISUETO) L B F NsHsls o @A fids @ & &
(HJOM®RjIste 312, 8 dBNR) ZOnsHdlsmw §teds dzd
CBsdizmiz, Ud &3 Mmd ud ded fdted B3O BiyHE
dtstslso jIsMise j dedets, L OYYYJwuddedadp o0z d B3O
MtsMis@oadzw jIs 1, 09. vsOSCdds BBEEOL 53, dz0 |
ftesdMAatHdl ©OMSOLSO cEdd L' Exj BJL €
wodzWw jlsipw tslsCter Is' o5, &Pl O daPi O ey § Yy
L O tsls-sd BzsR 52 d Jjv f s jtoj ydatsj md ud dzd
f zOmisduj MC gkl ooHedgsllz . slsdzd ydlsj dz@ dzs?2 st
HijWstedkzOydd wWodz Plsfges w@ddz] O Isj dz Ctsdzls OF
o jdzdyddzr f dztsh OHIGO fiNls® tsnj dlff j Ao dBE@E 9 Odiag P
o st dis5H dsdy yYlsts sy datsdzj s BlzOfigfdstf st dizs digj d
Gitsdsj stedyj MS X dstAd r L Gdsts isthafC f tetsC Ols € d .

RLGEBISso dzj dzdz" 2 ftetsHisdz dg' 2 Isj &g dzj Is ( fn
WOCIlsdud MS dJ Isodisdgtspdez’jj fda@dP 3 ster BSYOGE O H
teOMmyd Isde" d3d

t dMEz2ABE T tctsH sdz! dzf A0 sty tdalgtEzy Jsdzdets-@  dzOG Slstso €



31

By Obdd o fitixddi o Odk, 5o dzCirIsCtdtl) i)t
LMIsOdzts o dzj dzdzOW t©OL dzd yO© L dzOyJdggdRH zts Bts @Lrp
HJd O] stese  TLROwdHsHBE2d W OCIsdyj MSs2 (337
(344,4 &BB). [BROdJ §J @ H dai2tyfiyletE@ bz i
ANOSIdquiMmMEsy sy jdd dsmMiO sfttCoald o
ftedubfdgj dz' " j def@isj 1Hoz ssf teOo C 52 d dedf §f J dzj
H ctzeH | W Sto3BdcOo sSgzis@ipdzy d o' BsteE 852 L (
fsHoad)y des? Eftstcdes?2 cEtdzse €.

O ZOZdOGc WOlsFHE so ts2 dOcthkzL $d, tcff g B8Mis C
f sL g thzdiny Is O dzts o dfiisiz dz 3O wBleiAS i3] tc o d YJdzts® sts tc d Pt ©Of
MsmMsOGeaddzs 2,5 MmMJSkzdzn'dai H B O G dzfp ) tkB
His ofistej yd 4V ©s®YOJ djissys; @ OWY Hdsy ] f
(074 B o Odz¢ OR ( f smdzj fjtojlssysd) fMls OB

=4 MY J WdoWD jhia@ydsl dg@ P Is ¢ o j &y ey dJ dzls O ¢
L OF 9@ [6D) 0,78.

FI R
15 i
e ol
T EE
E
iHl BE
0 ERE
i
LU
Tl
L1

[

T = 4 &8 @ F =® & W N OE W OE B ® T
s

t {MEz2ABE S OctelkzL 5y dz@' Ols EDUIBK tcsH o d ¢ Ols j dzj 2 ¢ d
ftosh do dzse s fiyls O dzO

] dimimdzj Hiso Odzdztsdz tsBtcOL Yy LOeBIBaCd
BO ¢ 6 ts Mis tayly Cisket©O@z! dzOW § sted s st d O dzd B O dzpzPO:
2010dzj8 s dzj[@]. { s Odzf Gete P BJ Iste™ o 5Ny p RO~ -~ dpEF
dz] SH dztstots H dzts;Ists iy j20 "BjO dadzfoE 0 O Y J t5 dzdrr @)tz gAffste|ddss f



32
S oOydsddz | f tf tsdgsmiE s yazs 2 LOSteiEdj 90 | B Bdx
LOctew L dzgj dzgdw O B Odzdztsoe .

1 © Ctsdgl toj Is dats 2 L Ols stc d3ts ) j dzdats 2 L OG s
MY dzsh detsfls!  dzO  SHtgteds 1S il S @I isg i) E@ente Qfz@s o (
Y J dels te Ofdas telzfsfig ldnesifjsed) H ts Isftstay j tsifgigs 2L Od s fisg Caf |
¢ &ZHY W SteBdtetse Odadz’ 2 Bj sOdzdz d By j Is 1t ieaz® QL
9" WodzjoclzBH RW joS IsoadH ] of tor dp®@ alyfislOtezdapde - Hzts
¢d d&z(ted MzdatsS 2. 7) .

[ dMEATE K | dels e Odz! dzOW| [ 1tc b Bt ' GZOwES dd 3 2 jntiz
pdazlstcj dedzj 2 o jndesimisd ¢dd L

lted  dzj H & dQ sz  dzOfip s 4 dzts M s dizO di3f Usd
teOL o dHlgrWrl Qg tsals tc Offizts et B IstsMisd twOMY tets s tc O daw
smd L OctfstsasonCjddzdets 2 yd ¢ dzd ydetsmlsd o tsyoO@j
SftcOos] (o) sBEBOdf: @izp ddzO L Odzj ¢ Odzd W
Bdzts ) j Miso O: & jCCdettsdmdssod Y j ME 52  f dzO M ls dsgdetsid 15 o
HiWtstB30ME sdedztlsder 7 EMdzse d?2 ftesCOISd d |

v OC d d3 fsBicta jsHilg, dzdf | diidifdey LHOdadQ dzd Wis 5 dz
1 /1) sCOLT 90]j1Is ofgdf™ pAdls o jddztsg Oyd Mlsets 6 d
Mse dzOMiz j Ismvw, i L wxBopdedatia] diz3d7] ,0o OB SEHFH B
tcOBtslsf tetfsdo Cj 1J/1 HJOR) stesdsa 360 dd3 dzO
Emis Odgslo Xy jbo JHdets sOCxj, s My He6H G
odzzlstcj dgdzj 2 o jtomndatsMmisd dMeatsHAOW 1 [ §u it
t 532BP 5 yj destcOdzr dets?2 dffsCteod@pisdsdinisd d s



33
22f 3 n Oded Yd MC dagd Idpd=i2@n s of O
J bfdse gwn flotsdr h dzj dedzs e 5 IStelz B dzts ¢
BjDO0dd Ui MSHBsMsE? Hgs odzGs j&OEBE FORJL 1 Ols
stekB, s dzgjftejter o desczdlslzs Istekzedgzé L Octs
CdElstetsdzy 3o BsegsiiEB ki sdls! , ylsts [l
Mots2fMlso @ btoke Istsds sRl dziets alts ¢ fyts t5ls @ flaais

Cstew Yj S OlOdzts? L Oetslssoatse fwwOCIsdyjmMed
11 o ceoWyjd MeMissY ddd td Bt B30 § B Is k@
B4 @O d dz@ Is tc Hfdpifdslslz L ¢ Isfw  H Odade§ " BY &P d §
9" ff sdzdzgj dzdz" = d1L CtoW YWjiQdsogir » dz2Q O BOE &
fsdzzyj dadj dej ftej HMCOL ] RBAZD & dzObdz 1§ Ols tHzg ¢
J Ll Iss?2 By jHj d20O twOBBIO 5 BGlBBtek Isjd
SBtcOL o dffiyder » RO Y j gk Odzd My r IsOdzd 2 dzO
2O Edzdo jtemMOdz! dgs?2 dMmfr-EOs | d dzif o j eBP tizg dag[
fsfdte ydshlz Mj ud dd® L OctizfBo W) .~ Ofzdf u il <
1 /1 dL kedzjtesHdMmMiss?2 d dzgjtey ©eo jsh j2 MmilsC
Is OB d&fly j

v OB d2NPJ L zdzdEPbIs @z Qdzd MpfpRdidse d e jteHisMisd d3

[0SO [ rdO®y [jmsts s ., 1P| .-, 1P| .-, IP] 1.% 1, % ve jloH sMlded 2
(AR fted 2| ftd 2{fwd 1 fed |ftd 1
U 468 O g U 468 HB HRB HRC
-dzOtc 2y { 1970 4006 21,5 - | 6769
20 410 -fjtej H{ 1901 399,4 29,4 15,4 64 - 78
-y dzlstd  194,3 369,4 12,2 - | 7476
-dzOtclzy ( 2446 410,2 38,3 131 | 72-76
09124 410 - tej H - 4443 29,4 30,7 105 - | 7778
-y j dzlstd 2530 431,0 21,3 - | 7378 -
-dzOtczy ( 610,9 716,1 2,9 241- | 100 | 24,1-
285 | 103 | 25,3
sacMos | 360 e T h( 6822 | 7704 | OB 23 60 - ~ | 2204
-y j dzlstd 5860 675,2 1,7 - - 19-22
08m137 4
sbyon o 196 fj tej Hd 6700 860,0 19,6 12,0 62 255 - 26
ftsls W g
10m131 3]
€]
sjeasss| 190 fj tej Hd 5760 7930 19,6 10,7 58 240 | 100 | 24
Is © dzdzts d
fMsmisQw d




34

b dzOdzdL HOdgdzr = sOBdZdyr 2.1 fsCOL" 90
Yyj delstcOdz! dzf » Mmdzsjo 1/ 1 BBdz htsegts HdOM Is
Ud &3 MdtecjHddzdzr » d Ao Pd@dDCgdzsPE dg 1 OF |
dmf sdz' L z8 Isfyw HoizwS d G slicw g 2 dzd tc eOQ Isizd y dz"
OGttj OISO, ftod 1Issdg B iMfjyde 0j Ismw
COyd Mebaz®f ctsdL o sezfnleyp @o j v h d A Istclz B BOtls
ftojHI Wodzwe Isfpw ftsor h jdede" §J IstcjBBO OdedW™W
9 9 daglztstds j ~ dzts dztis@drQ i o d detCn IsdzO oz ydw B tsdz! b
M Jydodz dz@r = ¢ Qizatsfdilsjodit o) tidisigiriis gz @0 OWids tc d30 1
vtcj BsO Oded W ¢ BOCtsMlstezC Iskztey 1 [lsiclzB &
GsteW YJ HJ W sted3d tets o O dzdzts 2tc jo& dif Odgzddgldgotso QB9 3
2010p] . [ Hd2OC s MtsBdzE Hjdedj toj SBA3j dgH Oye 20 |
MfdydWvduyud mMédms BGMBBJ dedzsMisj 2 Isjrdzszsedd
fsdedy d dede” = § azOMisdud MSdn MB'EYMisp W SfexBd G
o’ fcsdzdzj dzdzets?2 dL 1)1, Ui btdkidz L OyoOmlskzs
SlsC dzts dzj dzd ff Wzef o sils[tdn dzd 1 j dzd COyj Mlsa O Iste
ftetsd3r N dzj dzdz" - [ HERO (i@ F 1 50 Ols j dz/ dzts H O dzdz'
Mo s2 Milse OR B Qedztzp, (o dzzd MY ¥ IsOdzed v tsB
cOMmlswy jdedj o rdzsHdsd Mmisswddd, da
dMrtHWESA Y fedRd ol fidstodzj o ddzlstsots?2 ftetsG Ols
ftod Mty dsdt yds ddyj i Sedgd G ©izbagmds o ls

stejBlZjlsmMw ftoddav Iso dze & dzef tzd gz & gL Is W
-9 s S OV sk jc@Yi LIEGW
- L dz0yd lgjLdaz@igr s § 6 §f dgd gz’ i igSdipls § daSts] o -~ tSH dz
9" ntsHdzsd3 € widpAfisjtc YA FP C sigpitsi sls H M
30;
-Btsdz hdj LdOyjddwy MEttetsMlsj2 HJjWBtedOydd

1 tod  AHsds(ffs § dz'ygeE iy H § witslsejdsiyd] d ¢ d dz! L T
Codzgz | dfwEs dipls Odz0 By dets tsftej HY dzdls! &



35

T oo (2.1)
CGHQTHJOR] ste BsySd o0dkzt O, &R

OTHdOM] Istc L OGcEsIstse Cd, d3d3

E-TYoOMmMstsls O o tc OB Alzdedey o O dzC O,

- TSl W Wdydd dzgs sOdzG j dzyd Odz! dzts? MEstesmisd,
4iCtsdzdyj Mseats ydsdzseo L dzOC Y jtoj d3d dedese 5
g kyylstsd3 or h jof L lsaBe qztflagdzb @ Stg 2 dzlz dz! IsOls
HJ W st 30-q tsdzdifipldndzBthtdd Hftesh doaCj L Octlstsets

ftoshdodzr n MsOdZOr oaddzlstsots? HfwesCOIsC(d.

s OB A2l P j ¥ s tc B3O 1k tisdpdeti) s dz' § et Mssfo C ] L Octlstso 6
fesh dodr & flsOdOF

510 qOBj st} j©oi| YOm0 o deddsjdzs|  dzd s &
Issudi o Odz$ Hdgat dz SHdSE| SHAdSET
Bbds| e |[L Ocs| el Hj W SdE)

@0s [Loce Pl s0odks| ¢d | L Oc s
o0dz{ o¢C(d
410 | 2,93 70 194,63 0,308 0,077
159426 | 1200 550 | 4,62 80 350,77 0,171 0,043
260 | 4,23 60 241,15 0,249 0,062
0200 | 1100 Moy o0 | 110 | 1277,22 0,047 0,012

vOCdd tEmPpEERbks, ykt skhkzlkshlso®Qilsj fids
R s OO If Bc iyt oWy B O e@aiffie R O tedzts HEE SO L Y
BZOsH s sdzs ] tOMisw y j tizd § s ] IsdA) tste 'R as 4 d dgts g ls
cOLtcOBBISS ] Mtslse jlsmMlsokzeh j2 HBjibsHdSd ¢t
fMdzsd & L Oceslstse & d dHdiysLHOEAEFH jd@MdighHy B O d
BtOL yseo dz0 L dzOC s oy lcig@xizdy A3 dpddzifiz] » J d
o] Odz! dz@ i3 PfEHAS SHBRBY es¢ OISE



36

] &z09 O 3. stsdemistelzC ydw dimyfr IsOlsj dz' dz
sjrdesdzsedyuj mMedr dmf " sOded?2 BBtOL Yytse dzO
mMemissw dzd d

3.1 [ BsMmdzts o Odzd § ¢ ftotso j Hj dad Is j
LdzOSC s jJtoj d3j dedz" 2 dL G dB

]l fwcOClsdC ptc@p sPzdazsEHsy dts o Mistej Isd Is
B3 sy r Is Odzd 2 sBtOL Yytso H dzw s tej HJ dzd
fcsdLosHMmMlse j dzdd.» Jtesyd Mmhse |

rdzv syjdSd bjrmrdzsdztedyd MEts?2 ¢ dzOMmiIsd yd
sB" Yydes dMmysdz LkzjlmMw &jlssH dMfr sOded?2
LOC dzt YO, Isfiwts € OIs € § yqdzd dzn tsd yd m< dn L OG &
ststcdztsy j ded § dB, 58] . MIs[OHEEOC[s 1 Istsls d3j ssH W 9
stcHts] BEddg, fwifseasjydedz | ftotsh Jdo O d3tsMmisd L
ZOf tcddsj e 300€é410 3. stesdzj Istsc@ts, dmt
syd dzd © Ols o ts ) dztsdy jJddsQFzdAPC dits dzdztg ffds tc © dz! dzts
ftose desL Jistso Ols ! 9 jtetswIsdatsfyls 5B tc O Lh s{eo A
LOGtslssase © eddz’ L.

[BtcOLtso Odzd flzOslp Yy g6 B s tso j ton dzesisd ¢ d dz
SMdetse dzsd3 s § @Rty o dgj @& d 5 d L 6 (hpsidic tplsty ydzt @t
L dz0¢ 5 § 6] d3 dzdz’ o3 dzOf tov ¥ jedss W 3§ 5 H[dzHE] WSt
CodzemiH syte®@Onya dmisdets, yYlsts L O wH[(flalz L 5B Bic
HjWBsted30ydd HobkmroOdkiBoatsets MSOdRO ( Md3. to
fazOmisdud M&d2 dreds Misj deSfls J( S Q) dd ') 1,
ZOf oWy j ddWw My Olsdw offXxizCifdets tats ddrd dig QeSS Y dth dz
By YHEZ 90 OdB3d dd dddd 2 ¢ts?2 MBLHOJ MW  d3d
mMemissw dzd W M tOMmlswede O h d &3 HjWtstedzdOyc
sBtcOLtsoOdzd® HJWJjCIlstseo dz0 dOtekzy dzts?2  tso j t



37

Hﬁh
\ EI i f/'/’
7 AN\ NN Hanpabrswue
/ - NN /IUHEUKY
o 7 | \7/
2L/ . \\\* Onpabxa
[ Y \«'; 7
. N AN
A A | S
) : / /
\\\‘\ | / ]
\ v 3 g/
\ | / Pado4ue banky
222, | Y 77
7B P
o 7 P .

ldmMzdist 5§ J o) ydesd MJudddd BYUOGCO HJIWBLE
f) dzOf tOo dzw ¢ M d Bk UBHEEIC BBOHC@BC J flsj dzf

bydlsr 9 Ow | Yls ts HWtsted3dtetso Odzd j MisJ
sfizh jMisodzv jIsw o oO@HREVHETEIO yUtsdzafif)) 470 ¢
Codzdyuffiddmisdui MSdn dLedetse Mmisjdtd cda
ylsts ftwd daj HBMISOIsYdets?2  dzOMiIsd ydesmisd d3d
HiWJSCltse dO (o jrndzsMisd dMrBHMES2 L OGt
sStej hddzr d ¢ dzj dz" .

Il sfjted ydz' § bjEdrids’ L of @l stcditsy J dadzats 2
L OC tslsctfodg L1 thls tc Bys®s ISt OfIsts dzOtelzy dz' J Mmdzts
dLedB O Isfqw o L OLtStej d3j ) widy dzg Q&G B d3 da@®  dzc
(tcd MB.As ¢



38

t  MEAB A SslIssctcOV dw s jtoj ydz" = Isj B3 dzj Isseo ¢ d d
ot otc]j 3w fHtesh do ¢ (d

{d Wd o qtEatzq X0} ded®d ) Is d {rdzBIdsd Is Odddz0 § 5 MtcOo
Gt yYj ¢ ObOdz s jdpjldsjOazdzts B0 | H | dEfj'~ dag iz ¢ ( ¢
dmyf " sOdzd 2, Ctslsster §J BT dzd BT BOC Md 3O dz' d
ftesyd MMO oddzls,co DL tff GESEIOASIC d Misslse j IsMmiso b
Isj ndesdzse dyj M¢ 2 f zOMmiIsd ydztsmls d Mdzts j o L
dmfr sOdzdv ©BOL jsdzdz’'dd0 d O esy g g ey ugy o
tcOBtsls’ CBlststs? Mdzseo Odz dz0 Msy s Mis®p lsA) dia
MM Eedzsd3s qLedB O BikEMO, GHddz BBOz).ys C sl

Bepxrud HenodbuxwHsil 3axbam
|

N \

P_ED GlP

\ HuxHuo nodBuxwHsi 3ax6am

Q) B )
{dMbd6ER3 6O Fledds@ s BEEG)( 0), G5t



39

3.2 stdffsekSydy d fteddzydi ©wOssls' df

[ dzw tej OzdL Oydd ftesyd MO L dzta@ astyf i Hejd o
f ZOMsdujMSdd dLedesd ©QF GO |§ GrizaB S dsH!
Mzh detsfls! Cobtstes? f§owhdyjlhy yjtlsjy add

A-A
! £ - B nre

0

NS WN

i

b-b

20
8

O
21 %ﬁ% .' -

XX
75 14 6

t dmMEz3AE & - | BO dMmYf " IsOIlsj dz dets?2 dBO" d dgr
liCstetf2i s dzE yd 8zd dgH ted yJ i @Y tc & ldelf &€ @z S H S o) jdds R dzt
o stets BAYAsH M d f @AdCCtdz' 8Yjte! Yy Qicdzd ¥ ded 2 ff sH o d 0kz0ze 4 dz® ¥ ¢
O Qo dzWw ¥ h Q1T o] BipfStoH; hdzf{fC1Bi h Ols 4l sH b d f18CQ dzj Y ;
167 H d MleT;h C dHBT o QWi 1 dzj CIstctsH 80 &P Bj2da h; C 227 " € 28]

W d G [z tc dzOW24ihBQi2ABSCAs dzls (O dgrddz Qs o dz' 2 p dEzBIs yd ¢ ;




40

v OB dBLiOLOC OV sjRddyujmMcoOY ROLOCkjtdmsdcoO dny

1 OLO®i, Iste 1 dz0yj dzq j
[ Bh desMis! ftedosH O 1L QS te €H 4
YOMIstslsO otcOf jdzadw o 0OdzO { dz sls 0 Hts 30
vsdf ftwdotsHO tcJ d3j dzdz" 2
sdf§ o) o Odgd"B0 S Oyo Ctod o tsn-qdf lssdzdz’
1 jtjHOBYds] fldash j 1
[JO®RjIste dMy ' Skj &' = ©B 5 6H ©®0
[ 20 dmy' Skj & » ©GB KA s160 @68
Ve § ZOmMd ) MS ¢ sz®@pL ¢ d & dzj B ®5Z3 J
uCtetsMmis! HdSE S |, |ydif &zO sls ©0H s

[ Oh dde@zy dMmYfr sOdedw yddzddHteduyjMcdn &
dLede o cettowyjd MmMoomisswdadd MsHjydls ¢
LOCtejtfdzjdzg Bsdzls 2 M EMmilsOdatso drjsdzadl® depdj tatZOizd
Bzj fsHo gy dz df LIOR zOE o dzv & h jW) G ts jictiscigS dep v
CsdzyO® BBIOL YyO.

1 Oyd dzd dzH tedous ARSI d e L YBHM Y dedCd 6
ter yoe 8, Jdjshd2 o dedxydej?2 uOfMmlsd §OL
o jtelsdSOd dzgsets fjtojokjhjdedw dedydedds s
ZOf tcOo dy st B82H &0 % dCMOydd dady dzgj 6@ &£ sa
YOmisOodzjy 11, &0 Stkttesd yYjtjL §sHhdH
hOkdz®13, fjttjHOsh jes COyYOljd desj Hod
13 L OCfyfjifrejdo dgciS zO § Oz’ yj S5 ol kg @d&s o dzj

 dMSCMdsBdzals  tedsdePitlal o © 17 M oL @iy detsfls
fsosteslsO o dzej 8 d dL a3 dzj ded v 9 4 dzd yd dz
slsdetsmdIsj dz des tsfpd o OdzOH daw8O H &tdAg v j d@ddst| d2d dsd
e YyO@e@ Mz dzs ¢ 3. 5)



41

tdmzessd dn Mfjteind dmfrisOlsj dz des2 d

] 6Ol jdzdj P SCdo O 17 tMmkzh jmseodw jlsmv s
tcOL di3j h jdedets? o Ctsteflzfmj 1 toj d3j dedets?2 ff j toj |
21 dz©0 h<Cde 22, MmMii3tddgdgic s@dBzdkdzds dzO0 o Odziz

{ dmEzeBEIdH Mo jtenlz fBO" @S | dz' dats 2

JedotsH hGdeO® 21 d dzOftwOo dzj dzgdj o)
Ofddzel esdzdzs ¢ &5 4 ,dA) § lyOEHsasE@OIsg @®h | ded®  fiey
qL dsj daj| el stz Clstcd Uj MC & atsls daPd fiply 515 das{@' s W, § @
Cdzj € Istots frdls @dfPjCAW OL dzsj ) dzOf @wy j dzd j &5 o



42
10 fHtoslsdots sdzsy detsds € sdzyj 9 0dzO 138
(tedMkdzgsSCtc@B BB O hOW o §Otej f BJjMStSdkOS
smikzh jmMsodzwv s h dd3 € tsdzlstctsis ts i f)dz®/ g q § dzidzalz] c

{ IMEAER JctedzOW h 0280 f] B MC sdzsOS ks dz

RMY ™ 5O dz dzO% ROM ddz®@ k¢ s dzj S Istso OdzC
g ddlsser & dzOCdey o OO) dpbsesd .5ls  H o dsPl T i
B &ZEBC to ¢ iyl jnH kepdiedbjddgtitz j 0 L Oh d s dz'
(ted ME3ABs ¢

t dMEzABE T dzj " ded2 o dH dMir IsOIsj dz' degs?2 O d dzr



43
33 [ jssHdSO o jHjddY Isjrdsdasedyj!
L zOC s jtoj dgj dzdz’ 2 dL ¢ dB

1 jtojH dOyOdzsdz teOB sils'  tsfifyeztd fiy drtishe lsixfv (| tylépy
tcd Mzdlpelj t8rdzj 2 5 d dedydzj?2 10 oBtetsdatsSE 2
ter yoe 8 ftoddzzHdlIlsj dz' dets o' o9 tsH Jlsfipk O dzts o€ J&X
SlsC dztsdzj ded W tB'J IO s8zjUstlk M ) Mssdzt P By &
odase 25 d fYooattetslsO HdMEO 16 M dzOdzj fr
Csdzlstotstdzd s d dzO hdfwd odjfn I AstO@gd W os tc OL dzd y dz
(10,86 didisi HemMd@tslstcj dzO o tse 3 deishls 5 ©f B dzdf dizdt
o 9 jtndzj &3 4 d dAJuyteidg ay OMiglbGldadAiLGlylstej B Iz §
2O 0o dzj dzdV o tcOh jdzedWw  SCBEZdUi Mlso O BTt
toj cdMmMistcffted j EHwsh d 1 dzj € Istctsdadz’ R( ds@ Btefsh izt
fsCOL Odz ) .

A ddzd dzH te d Y j ) SdfRC totg BsBIRQA WO c @zl o j tols d § C
fsdzsy jdzedd o tslso j teflodjvgn dzg 2 f tHdzdz] dzdizd p dzp
LOCt) § dzg gztielh Bzj e 4 d dzeduzapldzo DIslOS p @O - ( f
LOIjd3 o9aCdzx yosls fE2m¢.

829

Rz

7 ,/ g}
[
= Bi " NS i
Ocb ka4awusg oopasya
>
Mz
O]

7 7
220

ez

t dMEzBE S MCdus tc Ok MIOO dzs o dzj dzdzscG s © L On 8



44

I s otejddw dMmyfr sOdedY o jtendzd? L ORoOls ¢
Sldetsmdls j dz/ des o j tels d@Pdzs Gee | st o J2Oh @6 it
dLGdB toBiddOapaf?2 dsdj dals s 1 dzj SIstetsH o d & (
fjtejHOyd 20 fjtjHOpKEMoEZBIR2h S dadd® O ] dzd
6O jdzdj] oO0OOHY&HS K j BHH @sHUs o dzj dzdzs i3z
fMud s 1 CMyd dse@dg'dis@ts ® 6 ksdpte(" j dzd ¢ 18 BBAEE
fjtejHOjls COYOIlsj dz detsj , H 9 dEysjlsdadg) 2 torsurd
L dzOC 5 j 8] gj deceB ( HEslc Otc gz desC 3. 10)

J
Wr s > PR | i L
= ] !
- e
a - ~ il ' .

- . -
soo st e®
- L

........

o
-
oL . . s
. > ’..'
Ml o’ e ’
= ﬁ R -
e N .

t dMEz3MBICA slsts dMmy rmlsG)ls,j @z B ygGong dztcOB tsis

1 iMCsdzsOC Isdzr 2 HOIsyd ¢ 24, slsiydls 0o
Wdocktedzs?2 hO2BT 23, BHOjI MdcdzOdz Mmyjls:
ftcj SBtcOL 50 Olsg dAj digs y jiaddpC IstctsH 8 d ¢ O Isty figlkyy © dztd ¢
Cto tsh dtf Qdsslisdzdg] - O@d L Iiss M dz] ofisg@dzs8 Cof o | tol
§ sdztsy JHdgdidts to d3d to Moo @aitiz’ 7y d L oadgjE-QigilsXmw 5 dd
o ctodySC &z dMYyr sOdegd?2 L Oo jteh OjIlsmw. 1 jtojH
tor yQfctedBdzz H dIsj dz! dzs or atsHdIsMw o o jtclsd$ Od

10 hdse Odzd d tc Qdifudsjlsddls Gidz! dflz" = ¢ RfOjdzdz" -
stcj Bz zdgaad Y HdzvW dLeEdB O MlsOdz dese s 1KIBGAs O
W ,zMmls Odzts o ddAff tdats, BEisdrsmisd  dzj ClstetsH o dc Olsj d
t6r YOG tc§ M dpefts 13H GY)Is W BE dglzdels BH 2z i e § 9
320 dedge 3 ftsHody desd3 L OR90OIsj] o L OadMmd



45
Clsts EmMddzd] HsLretsdzwjls dLedBOIs! sBtcOL Y
MlsOdzj 2 d My dzOetse o ctWyjdd  r~ BdzsHdSC
o sL dzd CO@f bW 3dp dzd v , Colsster J By dets B tcj HJ
fsfited yd &8 Mj uddedj &3 5 W sted3lzdzj
R e E (3.1)

CGHQIHJ O Iste §sf jtof ydesagdg fMJ ud dedv tsBtOL Y
aifdzj ys dLrcedeO tBtOL yo, &3

Il ddzdyd dz0@ tlsC dzsdzj dzedv (dqLedBO) tsMd B
MemMsONE&ERIs: i YOMistslsts?2 Hts 1800 BGBSElSt:
ftedBdzdy jdes & EfmMdzsceodv s ftetslsj SO h dd3 o 1 t

s O0Cdd3 tedn@r ts@® b LOL Yytso ) tc OL tc O BdEIS (
Ldz2OC s jJtoj d3j dader 2 f d&zOfMmisdyj Med2 dLede sy

-9 etYYjd3 d ~AdzHdtsd Mhistsw dzd d ;

-l dLedBtsdy His tOL telzh j dad v ;

- dLrLedeBd3 dzZO L OHOdzdzets] GCtsdzdyd Mlsats Y

l sfdzy d " lISChddefO v dzd v G H[d3idS teedi f jiSigaid3 ] Is
sB te®L Y1 dzv s tsjsrigisdpiddzq Wz! dzts,cds dalsHnafds e otz dizts 6
hj28desyd dSd Wtstedd™ hj2¢d d Hte



46
] &z09 O 4 . RMMdzj Hiso Odzd § Isj R desdztse d yJ
sBtcOL Yyseo dzO L zOSCtsff jtoj d3jdedzr 2 dLedB o Gt

4.1 Jojtsdg stedyd MSdr t©OL &3] s tSBLOL Yt

{Hdzdd3 dLdMAipdDjfHswe ddafs'n! ftej HJ dzj dzd §
sBtcOL Yytso . [ s Hej dzdncFGImzddzO L dzO € s jr @] i3 clzflz
fsHo j G OddM' ©BEPL B Mbwd,S B JABOHGOIS dE
fteslstsys OlRd B dgetey yeascts fmj yjdedw, yYJd3 ts
tcdmizdzs¢ 4.1 O, B, 9)

/ /

- a7
o~ -

I dmEz4as ¢ dzj " dzd 2 o dH d M HED Ladzdswede OBy B0 L
Oi ) dzr fBlig2¢< o OH;BICHS dete® dzts 2

RMatsHdz | HOdzdz" § ¢ Sy ed dgsh geldzz dz0O s O



v OB dzdj @ MA& S H dzr

H Odzdz" J

47

H dzw

B HJ dzd

MOBOCIS] 6dMmls

1 dz0yJ dzd §

1 U B jcOlsktcOu L G 1100

2 ] O jtcdOdz L OG{ dlsOdzz 10
3 [ OljtedOdz ddzfmls 112

4 LGBz (L cafisd@ 70

5 Yy OMistsls O dstdfdhCj « 23

RL d3j dzj dzd j
HiWBLdEOydd

9

Md wd ded J &

WS o 3

f zOfmisd uj M¢ 2

4 .

B 6 Gk 3y G d of GARCHEOE v I
ey DipQEoOddady

v OB dzd.4JiOR dzls j dzfnd o dzts M ls

2 .

HiWBttdgOYydd

A0 (6]t ydse oMy dyagy dMa &

I
e
= . 16
> I 2
= . 3
= 2
= # i
I 0 2
i 2 26
> m 2
0 100 2
i
om gg 0
[ pey 18
P s 15
et oa0 "
o 2
L o0 10
oo Ex
08
o4
02
0o
2
— ¥
13 2 #
0 -
2 = 2
I 13 b}
“ 1s i
x s i
; X s
1% & 14
1 10 i
B s
b 0s u
i us
u 06 .,;
% o
. 04
2 02
1
2 f
5
2 5
5
8 3
b
1 2
14 a
b
2 1
is
" I
I
3 uw 10
. u
s H
I o
"
B .
a
26 E
2 2
2 )
b 2
w 2
"
1
"
4 2 !
w
o
I




10

11




49

[
“ % &0
B L o
12 | =
] s
o
o
13 l

a
2
us

LB .

a5 5
50

a
4
35 I
T 2

25
2s
20 2
14 " .
i
1 as

s

3

15

16

5

17

{jLikd sO6NHY jteddkj disses ) d&sHj &Y &g,
fsCOL" 00 eyl &OSMHdEOd ds Mlsos dd
My sd L so Odzg WS drd daretsPy yO M CHlctesd | ®



50
Yyofls! EHjteydoe O] lsfmyw ) 9 Jton dzj 2 IseOsls ts Uzf)
ftcj HOo Otcd Isj dz' dzts ¢ 5 tedOMeddAzEIsTNM frfBiEO LB OL Y '
felsC O fMsOdd 45

y s

23 50

g1

S
\

ruilF

60°
8

150
%40

t dMez428S MCdL ftcjHO OtcdlIlsj dz! detsets 9 OtedOdzls O 5B t6(

RME T sOded ™ © § wtfo foy jidedg@Okde sz s € dzs dzj dz
L Of 6 @I OMissls O o tcOn j 228 W ts BCAHigt@ly jidz"si 80, 39d S
40,50,60 Is j o3t Q tc Bl Bk M dzd 2d fpfd Hs O dzdz’ R tsp HeiPls Q)
2O tod Mz dzS j

- el “szz-t‘y _,‘ y
RO L

A DL e
AT ITY L
e

- ,ﬂ’) ‘w /

{ ME48E T dzj " dzd?2 o du L cis@dzdtsd 5 § sdzj

ltetso jHjdzde | MY sOdedY 5L o tsdzd dzd Iz
9" tcOY j dgdzOW E3j d2O 40 yd< dzOn, L d&Oydlsj dz

Judtejnuded j ,dmifsisiOatidy” §| M o' B tSticdstsl jWHSjta
OOdtse d ydzts2 YOMmlstists? o G bz szg tzdzeeEOd ¢ D%



51

slsC dztsdzgj dedw dzd y dzj ¢ s L OrRiol@ 2 30, 4D4s dagf 'y gzt B o
M r SOdzedzr © BELOL Yse H4j HsOo dzj dz 2O todh

—

e e

{ dMEZ4AET dzj " dzd 2 o dH 5B tcOEMydsp dffgt s @aaf2

[ Odzdzr | dMf " sOdzedwY HtsLotsdzddzd o' woe dls!
YyoOfmlsd BtOL YO, Yt MsLHOjIs L OlstclzH dzj dzd v
1 sfmdzj HEZE h OW HESEOBBISCO tBtKLOL YyoO L OC dzv
yomlsd dz0 40 d3d3o ffteg dzf M BYUOfHiKzd s EaASOOY OH da
HgOd3j steOdz dz | tOL &) 6" (stydiPbdas Xzr 4 B )L. dL

g
DN AN 2

60°
278

22 1 ‘ 3

170

%0

t dMe4BE S MCdL o9 OtdOdzs© tsBOL YO M BOL 52



52
42 RMMdzj His9 Oded § Isj mdzsdzsc d yj M¢< fiRls Ofiagf O fi
091,22 m1 8Os dzdteso Oded ] HtetsyJ MMO L dzOC 51

[ dzv dLGeBlBodzj dgdW tsBteOL ytse  ted d3j d&¥, dzd
09,1 262K18 111dw . MicOo dzj dedw tojL zdz' sOltse dh
LSy jtedd3j dzls BT oz ftetso j Hj dz GRc dhk =G LARRER
fls Ot BBROLdz 2 Eketsdz IS dsdj ddw ddy @ e f
oteOh jdzdw HDYCOBfOYS. o dzv COYHB2 KROtS
dimtf r sOded 2 M tOL dzdyde o3 Stsdzd yd Msoatsds yd¢
dL &3j e &2 sBFlstedyuj MEdd ©LOLBjter . 1 0 shdt
cOMUjls Blsdtsmdlsj dz desets kHdzddzj dzdw B OL ™

Y L OCticO4M4E gLdks fttsejHjds 4 diny
o jdzdud ddd &3 ¢ tdzthy jeipls dc@ M j) dzd tzf as'sde0 L aj OH
f sidgjf + d2Fdedj H Mis O dzj B620 tod f)lz dz j

t dkz4ssd dzj " dzd?2 o dH B &E@ustEzg 4 € Mifls @drdh]
tdLrlzdz sOIsr dqLBBjwjded?2 ftojHMISO dzj dzr o

OB AARPjLEd O dmYfr sOdzd 1 L OF ts@todglsa® C)L s O dzg

S 5 dzq U J . [ &d O B OL T [5&smds] & d&6j
yqCdse| 48 EF f sy oy s BOLT, %
20 zj2¢0 13,0 30
30 7j2C0 14,5 45
40 2j2C0 16,5 65
46 {OL kN j 17,5 75




53

I fsyjmmj LdoSsfjtktjdj desecs dLcds O
d dzj dzdzts tcBBEALORO zo j dzd yj dzed j &3 € tsdzd Yy Miseo O
cBOLMe, O IsOWpy jsBjcoL lislp OdzpdddRit Issd3 § tsdzlz y O
hj2¢d dd3jdls o Odz dzz® Wstcdsz o fmdzj HMise
SHdR O tOso dzj dzd d .

[dzw BfSdzjj HJlOd dedsfvs dfj l&zQudpddef v fmPfs dfsin
BsHjd (EEEEHNOJ &2 dBsHj dzdtese Odzd jd3j F BB
Ctdzj ydz' »~ 1fdgj9BJ dildctsec@KQropd3j ¢ Oud Mise j ©GMmdase
BtsHjdzd oL wWlIsT 9dJtrnded? d dzd X dzgc OL PRfip-OEsH
HOdgdzr HdzvW dtsH | dzdtetso Odzed W 4dcj HMISOo dzj dz@ o
s OB dA[Ni@MrtsHdzr | HOdzddE G o @dlrf v dIsde YA j toj d3d dedets 6 15

MOtcOCIsjtcdMmisd S O 1 20y d ded J
1 U j B j tct©Odstz @by O, 1100
2 [ Ols ] taexB@a®L Yy O dlsOdzz 45
3 [ OlsjtedOdz ddzmlstclzd3zd 112
4 LGBz JL cafigd@ 75
5 Yy OfMmlstsls © dste P Wnj dzd v 23

RL a3 daj dzq J W st 3’ ts B 6 Gk } Qi d of @AChfliH<d W 4
HjWsEedoydd o § sy]dhyoeddyjs 04 5. 0L Od

U OB dA4{Sy @ L d3j dzj dzd J d dzbs jo dgfn) felcashfddef § ) & edigBya®a yd L
f)ls Odzd 45

ABtedBO BBtOL YO } zOfmisd yd ¢ OV
dL G«
- . au nnnnnnnnnnnnn
// - -
1 020




54

- 24 Ananazon wranst
20
12 Saganneii
)/ 6
1
nnnnnnnnnnnnn
wn7
BBBBBB
Prscrsee
- - D o
Awanazon weanst
- >
45
40 Saaarmmeit
35
8
. =
s Inauenme nona
15
. W Browe
05
-~ B L
75 A ot
70 o w
65
nnnnnn
& epaun
55 T
50
as
40
35
30
25 3navemnenons
15
1
0s  Browe

lted WBSHJ dzdtetseo Odzd d  to sy JOMBIPO  ta Qg G R () dim
ftosd stz dzO 1@ IygCezpj v <COC o toj Odz' dz
RZOMstes2 COr dMYr IsOIsj dz' dzs?2 BOd derdzd ¥ s dfck g,
MsOdzd 45 fHtjorhoOjls 40. 1 BBt {jkOdE] t
sBtcOL YO 9 ftwsyjmy) dLecdsBO (IsOBdzdyoO

U OB dz4f6 @ L 3J dzj dzd | =R us@R) WABE J M) dLedBO

cod (im0 sws| T oo aup{EEITEIE B 0 TiICT
0 140,00 10 - 7
1 - - - -
2 143,33 10,53 5 6,49
3 146,75 10,86 9 6,13
4 151,66 11,78 18 5,58
5 156,95 12,55 26 5,03
6 161,63 13,58 36 46x4,5
7 166,32 14,35 44 4,0x 3,98
8 170,68 15,35 54 3,58 x 3,39
9 175,11 17,24 72 2,65 x 2,67
10 183,81 26,01 160 0,4x0,7




55
1 sdzlz y 4 dedz" § H Odzdz" J dzJ mMssils e j Is fifilsda jzHs tdso ©
MtsL HOdzdzOW s H j dz' 1oy BLEAQdfs IsHsp@:E Oz dAf 9 4 2 ¢
dmyrisodd” fm §YsMmisjlfjdds &3 ko j dzdud ddd &3
sBteOL Yyo. [Bhd2 odH BttOLYte §smdzy dMmyr

tdmMezdZE ¢ dz4 P dzd?2 odH ®BBKLOL ytse dL MmMlsOdzd 09y

{jLbd OIsT dLBjtjdd?2 ftjHmlsOs dj d o

COBAANI O] L Ed O’ s QPL FOad L ( (B O L&BGET §

. sdsmdls] [Sdsndls]
s sdd g . . [ ded dz@ 1 dzd dzd 4 ! ndls,
yd ¢ dzts b tJLIZdZJBBtQOL'Lqi BOL ', EHdZ?;/OdZszq i J dad J

31 zj26¢09 145 14,5 45 47,4

40 zj2¢0 147 17,0 70 72,1

44 { OL tgkzh 147,3 176 76 75,7

tdLikzdz O dmfr sOdzd?2 BKOL yYytse dL Ml
MsOdzd 45. l 5L d3tsy dzf petsBEistc) J tc®mdzd 5
fsctejNdetsfls! ¢ JLBjtejded™ cjtsdizjbtedud Msdn
lted bkeojdzdyjdddd GCtddyd mMseO® yd¢ dztse IsO¢
sBtcOL yoO. tstddda Gzdfic® G jsls JisH dzd dzj dzgd v ¢ B

tdLkzdz sOIsT d iy s s @ dizep @@ tsB /1 8 | WloOdsdzdz i
sOCddid GHMEL dZOyd dd . t OLter ® BWOL Yo t
{ HdzOC 5, HdzZw f sdzgd 3Odzdw Ctsdzdyd Mlso © yde
fteso jHjdzes Jjhj GHdBE HGYtsdddlsjd dsi dfn
dmfsOdzedw ftej HiNMisO4.8z) dz dzO ted Mz dz€ §



56

t 488 ds M d2 odH 5B QL2 S \Ydudpdnjls O dEdnd @ e ds 43

tcOL te" 90 (Bt OL YO

{iLbkdr O dLd3jtej dzd?2 4Btej HMIsOo dzj dz o

COBA4BIP L Ed sOT dMmf ' lsOdzif 2 m &8 1 D 00 tsdif theginds BfFlS O diz(]

: {lsdesimdisi| [Isdesmdlsj
s tsdzd y g . , [ dzd dzO| 1 dzd dzO . . ¢
U S s b tdLkzaz 5B EOL ut e IZHdZE){/OdZJdZd My j ded j
20 zj2¢0 141,5 12,6 26 21,4
24 { OL telzh 143,5 13,2 32 41,4
30 t OL telzh 1447 13,7 37 45,7
] BtleOL Y" dL MmMlsOdzd ®RBOtEd 12m18110uv

Mtc ©o dzj dzd *

43rMMdzj His9 Odzd §

[ dzv

ftetso j Hj dzd s s tsif tc @ dzez’, A

sjndsdsedyj NS s2

 dedLSskcedjesndmls &gd fMls Odzw dsc

f dzO i) k

dls | d§f dzfslsts® c

Mfjydodarslssatd L ctlsts dj dzf ' ds @tBiyan dzsio
L O¢ ts ldissoORdD 9 | 8 & ) J widdeis] & 1o & dfdzdiz0 to ¢ PACHYISIO dz:

(te ts ) ) j OPELOzEO " d dzts M Is toc EHPlHLPHr Mz Wis tc Iz B dzO W

Md WineQd3d BE&E®B BEB § 6 HMis OaAd] def

M ls
dz0 ted mk dzC



[ dzv

O)
t dME4BE S R j B0 ©wOMY Sy § ded

ss6ts

LEMY J ted dgd dels

5ls C dzts dzj dzd v

57

d

Ylstser
B d&z fftetseo j HJ dz { tcdiz digpCdadde 2 d

dzd 3 dzj 65 L O 9 O is H)isd) Is D tey@b

i 3608 )k

MtcOo

B )

LOGtslstso €

dzd Is

| dzj HetgE O1s2) 3zv 5 B¢ jids (K B0z Y. [ dzw

ftotso j Hj dats
52 dzOY H jsdede'O LAy =ip) ted 2] 5 d3j Is te dewpj figfHddg™

ZH dzd dzj dzd v
SBtcOL ytso

dzj MC tsdz’ € ts

BOL ",

iz J ded ™

d tc j i 156G @4 dzg 0#9. o
OB AP LEd SO’ s QPL §Bdzd I L O I5iG dfdj SAD0) 53

dmy " IsOdzed 2

o .thjjLALCdg IsdO Isjr ¥

ts B(te@)L

CjLbEd kOl

COYHB2 0
n tcOL ¢
sftcjH,
d

IsOB dzd y J

{ oy sd S S® I bdshd [Isdashd|tjLy | djhdd2 oq
5Bt dzdise 5O MS? dztsj |detsi Tk| kO
Y d-C| EH dzd dzj %
o ° 10 dzts 9 BOL ',
1 59 J t6A .
4 - 1 24 25 7 h 2
mee j f O 0 5, j




58

1 ;jd‘;f’ j tsfs 20 31,0 286 | hj2¢
2 ;jd‘;f’ j tsfs 30 49,0 54,6 | h 26
3 %éra j tsfs 40 65,0 625 |©OL s
8 ﬁ;gi (;' g 16 29,0 25,0 h
5 Egi (;' g 20 33,0 33,2 h
6 Eg’j (;' g 30 44,5 51,8 h
7 ﬁégj :{' g 40 70,5 73,2 h
12 yj dst 16 22,0 26.4 h
9 yj dzlst 20 30,0 28,6 h




59

10

Y J dzls &

30

39,5

41,1

cOL to

11

Y J dzls &

40

61,0

67,5

cOL to

s OC

d

Md L Hdd

dzOdBtdz! M j j
YyJ dzlstc Odz! dats 2

dL

&j Is O dzdzO,
{jLkd sOIsT

4.10

odHdets (L
slsmMikzlsmise dj

mMzz yoy o

ftedoe j HJ dedz" ~
COL telkzh j dzg 2

9 IsOBdzd yJd

6 OH d g f0f d3ks gey Ezg s A.dzOMis f Ydzts s

weodehdddmw

ydmazs Mz yo,4 o
Yyomisd

1/

1 M

teOL tolzh j dzd W

fedmizh d&d

Codzyd dzlstcOlststc Odzd e C

Sedn] v s dzd @ 9 s fag M ls O o dzj da’

UOBdAIQIY jL Edz SO’ sdPL gBdzd T L ( )6 O § § ©4PL20Yy B

{ofy sd S B®(Lsdashd[ [sdsnd{jLe 1dj"dd? o
sBte( dzdgB tc © wd Mk detsj |detsfilzy j ¢ IsOIs
o) o [ M| &H dzd dzj %
" Vlwse | BOLT
1 so J ten .
1 . 16 24,5 271 h 9
mter j M J
1 s9 j ten _
2 . 20 26,5 31,8 h 9
iz § ™M J
1 s9 j ten _
3 . 30 41,5 62,5 h j2¢
iz § ™M J

L OW d ¢



60

4 %éra j te‘fi 40 63,5 65,7 COL i .‘
5 ﬁégj;g 16 145 27,9 hj2g
6 ﬁigj;g 20 28,5 33,2 hj 2
7 ﬁigj;g 30 43,5 57,5 hj 2
8 ﬁigi;g 40 65,5 70,7 hj2g
9 yj dzlst{ 16 23,0 27,9 hj 24
10 yj dzlsty 20 31,0 42,5 hj 24
11 yjdzsty 30 40,5 53,2 hj2g N
12 yj dzlst¢ 40 65,0 68,6 oL t& "

[ d&zZv BBtOL Yytse
HJWJ CIlsOdzd

dL

Y J dzls tc ©Odz! dats 2
dzj M dzsh desfls d

Bj Is O dzdzO,

yomisd 1

b fls G



61
COL k" jdzdv. 1 0O0detd hOW { &zOMmlsdydzesfls:
NTOEOCIkjtedy HdY SBEOLYss, OadiiOodsg dgf d
SBKOL Yyse dLGeBIstsodzj dzde' = dL G 59 J tor datsiyls dz'
Mz y0?2 §sdescts oL tkh j ddw.

{jLEd 5O’ ¢ igPL 1§y 6 az@LModf @ dzdyls O dzj dz'
4.11.

v OB A4} jL Zdz' OIsT s IgPL g6 dzd GrModfis O dztfilg 8 436 0) d3cl3

stsdzd| [ sdzsme| [ sdzsme|t 4 L4g 1 dzgj M dzad 2 9 ¢

- Ot td _ :

Bstecglzqénsqtgo nis o dsj |dsj Mmk| kO
0| o ([ ME&| krdddy %

" Vilwrse | BOLT

1 flndzra 4_4 tsﬁr]. 16 26,5 243 hj2g

2 flr]d;zra JJ tsf;']' 20 29,5 28,9 h j2¢

3 flr]d;zra JJ tsf;']' 30 41,5 53,2 h j2¢

: flndzfa 4‘4 tfz;fr; 40 52,5 56,4 oL to

> ﬁééfj;,f 16 24,0 21,4 | hj2¢

° ﬁééfj;,f 20 33,0 271 | §2¢




62

7 fgéﬁi (;' g 30 39,0 44,3 hj
8 fgéﬁi (;' g 40 58,5 66,8 hj
9 yj dzlst 16 24,5 23,9 hj
10 yj dzlsty 20 25,0 31,4 hj
11 yj dzlsty 30 43,0 49,3 hj
12 yj dzlstf 40 52,5 636 |&OL

[ d&zZv BBWOL Yytso , slstsB tc Qdadgls< o | | CrlyinlkSidE
ftedmizh ddi3d HJWjSClsOBRd daj MY dztsh datsylsd d3j Is ¢
f cdzdese s twOLtkzh j ddw. r dzv wBteOL Yytsse dL G
Isj B dzj IsO EMmMisOdzseo dzj dz J H d dzd ydzr 2 Oz X
f dzOMmis d ydzts M ls - d slsmizsmMisoslsgzb B &£ j Istk
ortojLOdgdz" d&3 dL MjtjHdde wWOHdEMO Isj i3 dzj Lk

rdzv drkzyuyjddv | oO&dGHdsy s il 313 ) is 0 gzpyd
f ZzOmbdud MSdnr Mo ts2Mis® OxfHusPdzj 3OdeMH lds@dkzPd
dmfidzj H 50 Odzd sB AfLttHoolzj8 tc cyCdipfls 'z 6 G upwyty do,n dassld
Mizsheded R dz4 . 10 0O, @®OQHdEHEOdjfeday. 11 O, 8
1/ 1Mdiicd MzdzesT 2 O, B) , ZzO Ctlstster L j dzj d



63

i tsdzlz yj dzdz’ J Hdzw MmisiOwalfw 0ffls Qaed @[ dzdez € 15 1©
34CrMo4.

80,0

70.0

_
P / 30Ha paspywenus

20,0
10,0
10 20 30 40
Komuuectso upknos, mt
~—— Jluneiinan (ymmisenne nosepxuocTs crans 0912C) = Jluneiinan (yAmMHEEHNe NOBEPXEOCTS CTAMS 20) ——— Jlueiinan (yammmenue nosepxrocts crams 34CrMod)
80,0
B

60,0 M
: W/
o

E

2500

Iy

3

g’ e ;
] p 30HA pasplywenus

10 20 30 40
Komuuectso uuknos, mr

—— Torapug: . 0972C)  ——Jlorapugs o 20) —— Jorapug o 34CrMod)

t dmMkz4aB%) Oo d MdidsEAfE d Wi MEd~ Mo t2MmMlse Bt
ftso jton detsfls dz': O tSfipciatsyined Jdg) fide dogisp idi=]ls dzts iy d Jshy Loz jioktst
Csddujmlse® ydsdss dnfr lsOdd 2



64

80,0
70,0
'S
60,0 //
X |
3
=
- /
£ 50,0
=
=
g /
H
E 40,0 ]
g
6
e ./ 4/
200 /
+
10,0
10 20 30 40
Kommuecteo upxinos, mr
~——— JIuneitnan (yamumerne cepemiza crams 0912C) o~ Jluneitnan (yamizenne cepemuna cTans 20) ——Jluneiinan (yumimenne cepeauna crams 34CeMod)
80,0
B
°
70,0
/ ]
60,0 /
S '/
3 L ]
% 50,0
& / /
3
=
=
: e /
£ 4,
) /
30,0
¥
20,0
10,0
10 20 30 40
Konmuecteo umknos, mt
— 0r20) @ — 20 — 34CaMod)

{ dMiz4dsy Oo d ) diEiE@fiipls d WJ M¢ d -

o 5@ jnls & datgsidsjOc

e OH 0O s ®dsMdls j d dzs ji b ez dzks dzdzi gzt gs Is ) & 35 fzdzd| ji

dmyr IsOdad 2



65

800

70,0 7

60,0 %

R

=

£ 50,0

5 400

=

3

E W
30,0

s JoHa pazpyuweHys

JILHOC YJUITH

O

20,0

10,0 //

10 20 30 40
KonuuecTso umxnos, mt

e TTmeitnan (ymmusenues usntp crams 072C) o Tluteitnas (ymmusenss nentp crams 20) e TTstmiinan (ymmunenits nastp crams 34CeMod)

a JoHa paspywerus
10,0 %

10 20 30 40
Konmuecteo umknos, mt

&

O

—1 d: ¥ 0912C) —_— y 20) — 34CeMod)

{ d E4ARE) Oo d g BsMis: § ZOMsduj MSdr Mo 2 flse
O slsdsfdls | d dzs ji b datzd el dedz) tetsg Mbky j dedj, Bl ¢

RL ftjHMmMisOodzj dzdz" = HOdzdzr = Mdzi HEJ IS,
Bsdz hjj L dzOuj dzdpjts 2Affpedin lsideunispeddzl Isiis  H dzv
Mdzj Htse Ols j dz' dets, WwWo dzw s h  d3ddnls © dzGsNizd 6 ¢ B G diz
B dad 4 Isd - dzsdzse d ydzO, st j dedzts o yOMmisd



yofmis d

dzj B ls tow
I kOB ddyj

s o5 dzd s O,

dzO0 d3j dz' M d 2

66

nOtcOCIsjtedL 28 h jeosigws |

HJOMJ sts 1 [ 1.
4 161j2 ktes tsefsy de'd QP L 1§ © gl 145,

09| B4rMo4,12m181 160 sdzdz] dzedz" n

v OB dzd13O; L bdz ksOlsT

dL

G Qg ud ¢ O

d g dls O dgdID day MEQ L COdBY ,2 w1l 2 BIA8 |

o fsdzdzj dedz' 7 L EBtewyYjCOsOdsects kSO d dzj fte]
[ OGS d 4ulsOdz | vlsOdz! dlsOdzz 09| 34CrMo4 |12 m1 87
fls O dz
RMn~ SH 11, ftokzlse ftokzlst 111, 11, ftokzlst
L O sls ydJd dzls i YyJd dalst yj dzlst

16 - 16 16 -
s 5 20 20 - 20 20 20
6 Oé;é“ 30 30 31 30 30 24
9 40 40 40 40 40 30
46 44 - - -

ddzj Hizj Is slsd3j Isdils! | yls s Cdzd yj mlso s

(LdOYjdedw orf Hjdzjdz Ydtede 3 htedWistsd3) dL

1/ 110detsdz M f zOMmisd uj M< dJ Mo s2Mise O

SlstsBtOdzdz » dL Mmj tej Hdds

cOH di b tdssjtaigfLdz
YOfgle d )k gk dzidls Oy J dzlstc Odz! dzg" J
BiSdzj j MG dzts dzdz’ | Qlzdas@3. teflz e o degf

Y J dzlste Odz' dzts 2
f zOfmilsd ude

sOCdd GeMfeOd fiRisdz Ldisa Pded pege G dzdts f © Is dz' o2
9" B tcOdz tcOydtsdzOdzr dz" | 66t Istedyi mMSdd
BOh ddzj, YoLotdwEh j2 siikh |l oipdyOs i) d dz@as

ftodsdzdyd ded § &3 k& fmdzshifds eidWds efdi©agidn O o d d

[ dzv  fMded Y j dzd W o jtesW sdesfilsd tBOL 59 Odzac
fso jtendesmisd cddz L, ©OLtkN jddv djlsOddazo
HiWtsted&3®pdzdh 0o OdzS 5o 56 15 i tc thylz [f o eigists ttsO dzdh) 15 ¢ lez!
e dzj tetsh d lsiOiddj 2 B ts dzyfjS o dzy  dzj tey Oo jF A2 1!
yd S dzts o



67
L ZO9 0O 5. 10Ctdtsdjtedshisd L sMO OB
oddzstsos?2 Hftesh doCd

5.1 [MmtsBj dzdzesMmisd L dztMO OB sYd ~4 DGO daft
ftesC OS] 1[/) BOd hsets HJOM3] Iste

[ U © dH dzts, Yylsts duLdets Isjrdassdzsedyd mMme s
mMotsjotcj d3j dzdzOWw L OB dzO tsCOL "™ 90O Is L dzOydls,
ftesdLoBHIsj dz desfls! bkt Olsdtsets OG t

1 GOstczptsf tesC Ols dasldp 1D B H ¢ @iy ( tsdzlz yj ded W
stezs dMmf sdzt L 24 Ismw  dzi t(tg Jf tdyisesdgtisdzd [si£okets G usO o
gL cdzj esHdMmists?2 d dzj ¢ d tctso ;0MHzB60 4 i) 16 O dzg
ltosh do €O 1 /) ® JHjIsMmw ) Holzn o OdzC 59 15
dmMfsdz' L so Odzedj &3 BBYS 59 dHdzog tcl @ zF tixsdgts s @
sftcOQotsC d dOftcOodzvs hda dzddzj 4 €.

[ OSC M BOdz" dz" 2 HJORj Iste BBsYSd ttOB YA
1200 IdisH)s Odzetso dzj dzd § tcOB tsYJ 2 ftso Jton datsfle
fdtedlssyscd M kdjd' "jddjd HEOddjdde O s of
fjtojlstsyj S BHdtets s0dOsdsso00d? lsj ¢
MlsOdzd 50m, d di39625HB, o jtiorHfE@KME] - f jtoj sy
tcOBBYJ?2 ftso jtorn desmisifl67lEl®zj dz' h Oj sfqw Hts 15¢E

b dzOdzdL HOdzdz = L O fjtedtsH fp My telse B ®WBH
otsL sy dzr = f Otc o O 9 d O BFcPRslso O dkisOB S )
ftsojtondatsmisd, i s dztzd3tz§ (30 dz'tsdgisdts] j Hz2d ® d3j Istc O
9" 9atsH & I[stsds, Wloms syY@Pj j o0 dts f totsh d 9 dzats ¢
fjteilsOydoeaOsls dz2O0 Bjd "d2 HJO3] stc Haclz &) g
MisOdzse IstckzBtsf etsC Olsdzse s OGtcj ¢ OlsO.



L dz2OyJ ¢

y Ofissls O
OFRPNWNMOUUIONO©

{ dMEzeds § Oo d i duEshdsts Is '

1 Odesdz h OW
ZOtcOB 548 2d Is1 @.
9 Odz€ 59
{ud o dwdtezs d dzj

f OO

12

68

=
=Y

=
o

©

il

2-4 4-6 6-8 8-1010-1212-1414-1616- 1818 - 20
ssdkzduj kot s OkOdkbeses .

d&sj &zd dZOtOB kS Iz

¢ dzO dzd L
i 20 1dets WHEstsl'lz ,
9 OdzG¢ On

wodzo Otcw
dzO
11é612

L O Mmded > J ded ™

I f s yliffififiigd H s Oded v
CoOkdBENC s do S g

YOMmlssls O

sw dzlz h j 2

HgOMj ste® 5.0l 08 dzd y O

vOB&ZJNiDOBOM] Iste*

fdteiltyd ¢
&%j Is O &zdzO

LOGtslstse ¢

fdtej ssud s
stsdzdz f tcts ) sz §F 15 . fRy €20 €
dBj ZO &O& Ot ECS iz tis QIS dPdEEO. tis
o' OB Ols' 9lOdiz e tsfj c s j dgj 6
® HJdOY OL tsdzj
ftod yddz dzOtelzh j dzd 2
Mstsisdz i dzdz 2
ftod i3j todets BHASES
5T . Iz % s a0 fgdge e d v

COdzdBtesa & d ttOBBY]n

sis
fesyy MMO 1t

9 0dz¢ ts9

12

f

ABBAzE 59

sOdzdBte| 1 OB 1 OB v G B LGz dzOS zZsdzO® BB G O
i 1J1, | eddz | f 5H O G cidio
BB | ¢ tcdfo ftotsh do ¢ cOMS Ols ¢
(i, (i, (is
1 340 314345 10 2 3,5 2,5
2 410 420430 9 2 3,5 3
3 410 500-508 8 2 3,5 6

9 Odz¢

¢ s dzd
HgOMj ste O,
fdtweoduydzsets d¢
Ny shse dsmlsd
dL 2yOodzmw Istfy Hets fip d
HgOdj stets ds

9 Odzt§ ts¢




69

|izzB ddzz L desMO CsdzzMmtse f eOdzhosSod s totg
fsigsh 1 8 h OB dsdO, ©OL & Yjdbsets ] " Octsddg
sO0C Y J fctclsOlsdodz" d@3 Ilso § BHZS Btz d3 s p B a T
ftseo jterndesfisd f ddelsjtco Odzsds 30 B3 e Oindkd
ZzOC Ols € i dastsy & Agtedfifiizs CO 5 . ) .

t dMESR2ET dzj h dz2d?2 o dH orntHdsEs ¢ WizzfPded 2 dzeis O g
f sifdzgtsC Ols € 31200j5t Rltifdadz; 0 GBzts ¢ f sMdzj eSOl

LMiIsOdzs o dzj dats, Yylsts f t®Of o dff ~dBOHIJHOEHAEE ¢ [B
ddels § dzfyd o dets §  d L{dR@ Msched@sdzdej — df jtelitsts s ts @ ds te o u &
sfdsodsds © twjLEzd sOIsj d&j - Odzed yj ffj Ictisazs O ¢
sstey® LOctslstseaCd, di otOh O j2Mmw ] o a3t
LIsdds ftsH Isjteddddesds c¢cdL dzesfp o OdzC E®e o F tsH |
Csdzz MO, CtbtsttOw dLBBjdwils dmrtsHdkz® € Odzc

gdzj Hizj Is Slsdzj sdIs! |, Yls s I Ge0tsds s AL |
BOC Md 3O dz! dAs,28 HAzduiE® M sBtsdzdz MdzOtclzy d €
C itV WisfMflsozjls o tc®h ydedizts By O d tlistoa] Gdftsti) t
LOR9OLO jj twOBtyddkdd o90zSORBI, orLf"o0jls
o 0dz¢ s d drnr sLcsfdiy dzdlactset€,z. 1 [ ) gz ¢ Is L dz
f s J tcjfyidasicded v ( Md3. tod Mz d&adlz HIN. @Bj,Is 22 figztrd)



70

L OG 5ls ® aDdizd L HJOGteORRd3 Isitdkjs®IstEtsH dz0 € Bls 1 &
ftcdosHBe HfsCOLM 90j s, Yylsts otcj 3w f jtco dy
152 ol BEHO C0O¢, ftcsHBdz dIsj dz' dztsfls
HdOd3j stesd3 15 0 é 2q0e0dztsagzis frla@ efjGcOzsMdgO » Bs®» d Is iy w
0,2-0,3fn jzSdzH

[ MtsB § dadzts d dzls § dzfd o dzts o OdzC d gL dzOh d
1 Sy z2OIsOydd. RLdzsh o90OdzGtse o 1 Istsls f{§
tc 09 dzts d3J to dzts, LOr90Ols LOGtlstso 5 B d8&CIsHM tc
smkh j Mise dzv j Isyw Mis OB d dz! dzts . 1 sMmisj § J dzdat
BOC M BOdz! detse s d L dediffO Hsdgidglz' iy Py dsdgfj BOS
figJhOjlsmw o &OftcOodzjdzedd HtesC OIS d, dz
L OG ts5IsHsh @i Is te ts dits d3tzt O dz@ifdis ez@ Is fig O fry ) Is ty Y3 dzdfisiic YI16X
o Odz¢ O, O §tm&d S ( 6 ddedzacOdn M b Eydigdiat AR ), 5
fted 1Ilstsd3 L dz2Oydlsy dz' dets ko j dzd ydo O4 sfmw Hd
o0kE BB o o' AnHUBBYSFGEHZZDSL t@MISOjIs § d&O
cdadz: LT

le

% 300
2=
14] = 250 g——
o
'5 -E)g 150 /
=
2 E 100 A
£ 50
£
=
o M 0
- 0 5000 10000 15000 20000

ssdzdyjMsots s OlOddsd s
t I MEEBES Oo did BBsM! tOMMssY ddY Gk kseyd to

fjujddv &HBOSCHdEOd dscts dL dsMO s ¢ sddyd

| &OyOdj 1 Chmfazokoydd fMJ uijdedsdo dig@u
gL flsts totisdz € thlsstinls Oo dzv j s f j oo 5 dzO YOz dz -2



71

9" tcOB 5ls Odzdz" 2 f etsW d dz fm dzj L dzOyd.Isy tizelz@
BOC M BOdz! dzts?2 o' tcOBSISCd wWodzw jlsmw Istej s+ j

It dBjted ortOBtlsSd 90zt MsCOh Of s
L OGC 5 lsot»dECdO dsd H o Ui OPLYUFF O - Zaid O e o &
d thtse j dzdets 9 Iststpg Pyaiigsd 5 SBMBSESOBQ.dzf Mise 5 |
dZzOmlis st t€hdd o dzs Bl M Is © dzO

[ dzw smizh j Milse dzj dzd W Emiss2 ydo e ts i to
zd3j dz h Ols! tcOMmMmistsw dzd | B YHE ©0dz¢ Od3d,
fdtedddhp msBEPaBtsd) jL OMBEEOAY s W dydj
¢ Hd&vw MBrttOdzj dzdv iR IecdyumMédnes OO
9" HodyJdzed] desME O BHwOoCd LO §jtedydlpa. t
tc difmpizts € O6H). . 4

Uo61%___575 o=64% ___525

2410
3817
#4100

=71%

D5 -3 S T —

al o

53
_#503

471
S
471

| 24w
| #503
s410
]
i“
X 3754
503

{ MG e R j BO o dzd v dzd v dL des @O OWE B d daPtc 1 dist

fiod foshdad) adddeor &j 66 &S 4 71 S s HAZOY  dzOM s &

HjWsStdaOUWdddie § csS 00 d shHeg 5 § B@is i 6690 § B &
9745 Istsdadz

Lo jdzdud dd) GEHFOEBGEHR Gf P Sods L fetOdndsOrdalf I
hOetseo tsMjots?2  sHQ@UY ( fa®. Cai@EpkdEec-os Mdzj
o jddyjddet SCtdzdyjmlseaO ydqeddaztse L dzOCtst j tc,
dL desfh tOBtsydes 90dzStse d ¢ Oyj Mdgh tsts CCQD oz
d3d Is © dzdzO



72

I AsHj dfMidiHse Odk®d d B ddtkils d tc tss O gzdzsO
CtsdzkMO o jtendedn o dzdydedn o OdS 5o 153t
t defplzs §). 5. 5

3§ 5000
= ¥ 4500
P & 4000
B » 3500
;z 3000
¥ 2500
B = 2000
~¥ 1500
@ @ 1000
— 500
0

0 5000 10000 15000 20000 25000 30000
4k BBOEdZOY Hdzd 20 fesh dlsr ¢

{ M dBs§ O dMd s Mis! ©BI j BO dL desh j dedets2 yOMlsd
Mk B0t dzs?2 Hhdd HiewodsEdE S10/dad 6 @k Okd,1 ;¢ @&dd B t
911410 &z, COdzdBttsa CO ~ 3

sOC odHdzs dL ftcdoJH HHESBERS GEPw < A
gL detsh j dedats? yOfplsd 9 0dkz¢ O d MEzdBdzOtedets?2 H d
¢ 5 dzd ygs fif ldcastE O Is OdEdAs@ d8fzO M h i Misokzjls § ©OC IS
L O9 didrimdlsds .

ddzOdzdL HOdgdzer 7 s dLdesMkz 12 f Otc o Oc
f OteOdizj stcOdsd ftesh doCd fsCOLOdz yYbts &GOl
50m fwshdodzsets MSOdzO o d Bl 169 EiPs MistOL YD I3 ¢
s/ BB ylsts L dzOydlsj drziAsls 2S5 lskPO sg GO o to
30-102 ] , ColbtsteOW dOAtsHdlsMw H & dils fidss@siz]
sBlzMmdztse dzj dets ff s " " | dgdds @alzdifX tstsids dety figafflg joglz dgtzt
fted fteshdoCj 1[/)1 BBd hsets HJOM] IstcO, o
HJOMR) stc® eddz' L tslsdesmdlilsj dzt des HJOMR] ste O 1

[ dzv  dLikyjddw LOSBdtsdij tedzsfmisy 2 dL d3d dzj
HjlsOdzt desdsz  dMmfdzj Hise Odzad ftsHe jtocda Odzd o



73
orhjfitejydmdzj deder = o dHtse COdzdBtsoatsE o
1 d Mddsistew  dzO Bfiplsi 1§ s Is dxipgizM Sz B H ez®L dz0 Y dzts G
COdzdB tetso ClifdisdD@ dA&(Ipjo dA® S dzze ddzz dr dL dzes O

6,0 A
5,5 0)—
5,0 A ) —
45
4,0
3,5

BB
()
o

2,5
(2
15 |42 o | °)
’ A
1,0 o

05 B )
0.0

L ek B d 20 BOS fid KO

0 5000 10000 15000 20000
ssdduj et st OlsOddets @

t dmMesBE T dzdvw dzdy S OdzdBteso & d o OdzS isCo0O dAgOBOG LD ¢
BT C Odzd B tets o KCOO dzdB tetwo ¢ © ~ 3

[Bl jJd&3 dL detsh | dzdets?2 toup@figlslzf ciofpsEDEds ¢ L
Bl j BB dL desh | dzdz' &g du @f IsSjt2H detsmdiygdfsdisz i ts o

W W Wg- (5.1)

10dBtsd Nd2 dLdtsf) ©OBBYjet fosWddy o
ofdzj HMmMlsadj o dzdw dedw:

1) OBtOL do dzsc Hisdz dizB" o DA dePs O9 L OG slss59
Ml Ot ds & §sdzd uj M@ fosh dlst 7 1 [ (

Wg Q.-- (5.2)
2) &BjoOddujmSsets dL dOh do Odzdv &ls § tots
TOLOSIjtedL zjlsmw B fjlz BBOdats2 Hdzd dats2  (

Fg QD (5.3)



74

sStsewBO j d3 dL dzgtsh j dades?2 yOMmlsd orntHdsets € d

Wz % z. (5.4)

l T osHds?2 Ctsdzzf 9 OdzC O dzgj Eyomksekz,jls o
VsteBdteso Odzdj cjtsdjlstedd cdaz LT, Cltste
Bd s OdzdzO ilsdesmdlsj dz' daists Mjlsafts W @ssl tsusjdPz =i J
B rOdzd Ui MEBEtS dL dzOh d 9 Oz O tc d2tRtc O [ tz dzif 2
cddzir F

@rg Q0 (5.5)

[HAZOC 99dHE bt Ykt fftoj 5B BZOHOE N jj
sCOLT 90KBL do dzts § dL dzOh d o Odzd jH, J dztists € P @Js
OBtOLdJodzsets L dztMO BOIsjted OdzO 9 Odz¢ O, L (

14 BBrBHd®BE EZyj Mis+ Yysts H&zddz0 a6cddz' L
Coi WWdydjdals orlswyCd, O t©cOBSISO JjolsfipH dat
EHdzddzj dzdj 11 M EBuyjbtd EMmtej Hdzj dedetsE s G ¢
CsdzgemMO. o yjdzre Ctstwtej ClsdesaCd or Hj dzj dz
sls BM j2 HdAddd 1) Br dzs fteddgvIsts MmBstslis
9" aH] cddzr L' Oy Y 6y B®dnGs j Hjd)j slaczs sz L dzO Y
o lswyCd ofs ontHMEEHR Ctdzfmj o0dklO

- — (5.6)

-8

[ dzv tOMmMmdstslstcj dzdz" = 9 Ottd Odzlstseo C OdzdB t6ts
HOdzdzr = CtL WWdyd] dzsse MtsMmils©addzd: 2, 13;

Il CtdyOlsj dzd desB ™ s Hizjj deblets B gz B S OL Ols j
¢ s dzbfg®madzj HiMlso dj o dzd W dzd ' dRPg O fadzsc s dL

~ 80~ g

Gy g & g (5.7)

l MmMewrLd M orhjdLddsyjddg &8 dL B j &30



75
9 nSH dzlSG S d 9" nBHBZBGts CBBdzzMEBo tcOB sYdn
ctcOWdSE LOoadMmddisMmisd tBi j BO dL datsh j dadats 2
1/ 1 (tdMizdas€

Q&
8§ 3000
= p
j§ o 2500 /L
A
° 2000 H © o A A
o \ (o) /\ A A
® 1500 / \
f 2
- 0] )
= + 1000 A
-0
@ 500
— o B )
0
0 2000 4000 6000 8000 10000 12000 14000
ssdzd yj mMsets ftesh dlsr 7

{ MESIES O d M dsfls! ©BI j BO dL dash j dedes2 Y Ofls
fesh dlsr i34 Q9 : BB®, € OdzdBitdde0S @, 1 ;C Oz B tots o €
911410 &k, COddBesaCO -~ 3

sOC odHdzs dL i tcd odg@ | tizdzig 2, t2C gigjtoHii ¢ O
gL detsh j dzgdes?2 YO dkzMmO sa @GkEtseo COdzdettse ¢
OBtecOLdodzsets L dzesmO, d StdzdyJ msessdy ¢ tc
dzd dzj 2 d&zOw  fo w L ! .

[ dzv twOoOmmissilste dzdz" = 9 Otcd Odzlstse G Odzd B 6 t
yomisd 0w Giz¢ dL dzsh j dzdets?2 Y © Plsde Oayd HadzlzE ¢S
L/, o L Oednddsmls ¢ fsush lsqthe dtoas dzghuYdgEEhBDs o ¢
Hdzw C Odzd B &,B1§ ©Odzd Bt CO -~ 3.

10 tod BBGj MO dzj dzOL Gsosdslipd) djtstiEO ™ t6 O fiy 1
onBBHdsets CtdzzmMO o j tedhrlzd 8 OdfS tiad 3 T dd BtddIBE
Csdzdyj Mo © ftesC OlsOdzdz = 1] .



76

ggaw
Cow e
4 0,40 .
@ _- .7 . °
foso - Ss
I
iy % |
95020 —* e
) [

0,10

t of

0,00

0 2000 4000 6000 8000 10000 12000 14000
ssdzdyjmsots (EBES Ok Gdd ©

t dMEEBE s O did BsMis! ©WOMABSHO BOjttdOdzO o n
ftesC OOdzdz” = 1 [

R L ClecOW & O 9 dH dzts, Yls ts H O dzdzOW L O
dej ftoj tor o detscdBlz fdaed y J ded &, d B&Is tAdflacts y dgp gladztp
9Oz OB OL ¥ M jesmw o dijfMmlj dHBOCMdROd
L detsh j dzdzts? o nBsHzs?2 YOMmisd 3 Olszs Pte df L i35 t2v
hls 1 /1 HEhds, Hacdmdftesh doaSj 13036 hils [
COMASHBdAREds j o nSHdsSEs SCdgzmMO o 0dkz$ O, ¢
MeMlsOo z¥g® 0, BOfRIsc C Iz.

1 iBBRBHd®REs Gbd&jlsdls! , ybt fof tdsk®)s Od
LOGlsosS ko jdduyudeOjlsmw Ise j teH sd®dzS figm. c
tod ME6AE S tudsdso s Plf sWwdtetse $j toOB &usjls toff s aswvi
My smse desMisdf g OdACstvdy ftesdMRsHdls  dzj L dz
BOljtedOdsiiss?2 ¢ sMmisd.

6,5

6,0 + ¥

5,5 - ___i——_-!!!!-=
(5) 5,0 ;

54,5—.; W
4.0 »

3,5

[Oljted Odtsfyls t

170 180 190 200 210 220 230 240
vo jteHtsMIs , 1

{ MESBET W dzdj o jHMisd OBBYj2 o, tch dts
dL dzsMO dz0 kOl jted OdksMists?2 ¢ sfls!



77

10 fitedsH m MmMjdlswetew 2014 5 Ooclkfl
dLdesmMO ttOBtydr 9 0dzC tso HHRHh deodsBdasty  fip Iz d
JHdded ydz' 2 fdzzyo©2, O dd3j dedets or ntsH dL |
HJOM] s dIzd3 11O dizs ¢  sdzdesigPB SIs@dz Mo tsj 6 s
HOdz! dzj 2h Ow  j toj Is stmE @OL @dzd § ' {f dizgizeOs10dgts> dz' d
ftesC OO o tBI jd&B] 9745, 61 Istsdgdz dozd 39
cddz L Hdzw HsdzjHkzsh j2 ©tOHEEDBC B IP B wid
(86  dpjousiCded Jj BOC M BOdz! detsets L desMO ¢
tcOMmMMmisswdzedd 135 BB Bls Istey®ls fgPlef 109 2 «dd©
Mitsdzr, BHBOSt BEMOdse dzj ds dzowzdydy fkt
(Md3. wdmizdes¢ 5. 10) .

{ BB Cstej " ddz0 BYSd dady dzj 65 o OkzG4@6 ff to

dzOdzd L Mo j HJj dzd A toth & O IOBRdg dFls dftz. obAsyis O dz
L Oo dd Bsfls! Isthiu defp i de@ Sto | &g &l C BBz Y dat
fsojtendesmisd Ilsteketsftss Oldscisd R et dns d
fetsh do CidstqifBIty tesC Ols dzf &z f de@thlzgazCn 5. 11) .



78

~

tsls dzts y j dal

dzsfisd 5 Ist

X

\
\

ftso ]t
Is ts dzdz

w

N

74—0

=

stsdzdyj Msots Istckzs

/;/

0 10 20 30 40 50 60 70 80
1 stewWHCtSOr 2 desdzj e f dzOo €

0

dz0tclz ) dats 2

{ MESEEs sdzd uj fllso s lttks Glsdsy j ddz & dzO toj dt
fdzjdaj LO CO®iOdedd §tetsC OlsO

} ted yd dzts 2 f swe dzj dad v HjWjGClstse Af dzj dz
dzj ftojtor o detsdzd Istsegts d3j IsOdzdzO, Cwslstster j o fr
"fsHI B ftojsBEGOLEEISMY o tOMMds,j ddw d
f gzedz dz0 o jtemndzsisd cddzr L d Istekzs.

] sSHicsB dgO&zd IO M8 Y H jfddfods s5C Oy Mls & HzC tisfipliz B«
Mtstels Ads4 @zB-T093A3d L MsOdzj R4 4ROt tsE0 s U, 13 MmMA
f €0 Is Odatlzr 2Oy Odzt dzr 2§ sty tz€z0 dztf @ diaff &, (
LOodMmMddsmis: dL dztmMO ttOBBYdr 900k M ]



79

Is t

o
\I

O tcOo d

€t CtdzyO 5 Otk y
o
>

d ttOCtsoddz,
o
(6}

o
IS

L 4
AN

i fso s lstokB,
s

4
dz
dzj dzj
o
w
L

\

U
Is
]

rd

2 /"
_/94/, ¢

s tsdzqd

JWig
o
|_\

___‘—-—-"";’

H

0

0,0 500,0 1000,0 1500,0 2000,0 2500,0 3000,0 3500,0 4000,0
ssdkzdujmsets (S OkOdd & LOCE

t MBI dzdw dedj dL desMO tcOBtsigtb®BO Oz ts@

sdzjHizjls wlsdzjIsdls! , ylsts { tctfHstwdp tcdR@zts Mist
s5C OL Odaayls OdBji elgE yYlstser HtoesC Olsih&g®d 3L DY ©
J vV tetfmls tc © dzfifflstoitds s 3z dzd sCOLOZO WwWodsGts ¢
ftsojterndesfisd eddzz L. d Istekzs.

s OC it OL sd3, dMMmdzj Hse Odz d3j m Odad L 5 d L «
MisOdzO o ddzlstso 52 H4R6C Ofst€Ed tutd ®h d1o59] 1 [ )
(340 d 4o masdetseo dz@ § d3d =~ Odzd L 3" , o dzd v &
ftso jton dztsis@B teeOQ dfotslas:] dL dzOh g Odad j Bts dg jtstizls
L O tslstso € d - Q tts@£d layjj tdswe s jdalzs § 1 w3 & ©1dze Y 41
dL dzOh do Odzedj, otLddCOsh jj I ftoesh do Oj &
) 9" n SH dzts d3. lTH]jd&]jd {(s¢0L Olsj d OB tc O}
LOosdMmdiismisd Hiess Glzg degefyds 6 O Bz daitG®o d i d d3t
COyj Mise j dzdz" rils tflisdS Of ©d j b esMmisdzr = H W j CIst
o 0dkz¢ s d Ctdzdyj Msotsds ftetsC OlsOdzader = L OG5k



80

] tjLizd sOIsj ftwseojHjdedzr 1 dMfdzj Hs9 Od
o0dz¢ s dL MlsOdzd 50m Hdzw ftosh do dztsedR6
Ffls Odzts o dzj dzts:
1)ftej Hatgvded yd d20@ BOIs j ted Odzsfists?2 € sfylsd H dzv
T 1, 2, 3 Mmthisd) udle®Odze, § ois £ ©EO dzs3 64s, 8 7k
LOGtslssoase HEts fjjlstsySéd o9 0dz tso
2) sy Mmj ©OBBIST o0dkzEtso MmJj ud ded J GO ¢
O o dzj dzdd HftesC OIsCd, BHABOCE ME stosls!
fted Lt oL tc BPIE B S 2 H dzdsdz® e ®atzisd d3j Is O
Codezfd d ko dzdyde Oj smw § dzOMmisdud MSd2 dL
3) OQard d Bsfls! twOMABSHO dL datsh j dzdats?2 9 R SH
ftetsh dlsr 5 1 /1 dijjl Isjdmjdeyds ¢ dajrtiste] tdf
ftetsh d1o&3j7 hls. 1 [Yhbts Ged4ffgtgh doCj 130
LdzOyjdzedj ojdzduddr t©OMABSHO KO ted OdzO
OBtOL do dzse 5 (L dzts i@ frits fipls@ocotstivgolsC 0., 3  fd3

Vil Odats o dzj dzts, Ylsts HdzW ftsor h jdadw L WW
o0dzC s Htotsh Jodzse s MlsOdzO0 ARBIS s 99ts 2 LIRSEHEOD
ftcsdLotHMIsa O Yyjrn0O tjStsd3jdHizjlsmMw MOl
l dOtOBtslsits?2 sl OOddtsets Bl IsOdkzdzO: 1)
HdOMB) stclz (55467 HB) sMiB) jGzjlgsdedz, B dzdL ¢ Bd3
HJOM®Rj stekz (1L EB) P8 IS0 dz20 o O dzC ©E dzjiPOttAce
stsdafiacgiols € dzj sBRBHJ®BsMisd SCttetsj Clsdtetse
zojdzdyd dzd® B O™ §jtejH dRuspEdsdy Mish DO e
o' TSHdGsR Stsdzgkfj .5YOCEO HJ % stedzOydd

5. 2 [MmMBJj dzdzsMmisd dL dzEMO OB sYd -2 @M@ dAf t
ftesC OS] dzj ftojter odesdzdIs' = d cetstew yj § OlsOc

[OjedOdsmMiss2Cefls! ©OBsYdE o 0dS o
ZOMstets? Yo dAfste s8] fyls Cuds@s [ Bso gk gfls OdzOdzd L L



81
gL dzsMO o90dz¢tse HAv fJteshdotd daj fted tor o dzt
Pedzj esHdMmiss2 d dzi ¢ (d tc 5 IEDded2B003d3H k2@ dstidddm ¢ O
4,3 &, dhhftsd Lkjd&k" 7 Hdv sz yptkdvw ¢tV

ltosh do €O 0z@d BHs-BOBC MYy H PIsHO kR o OdzC Bo B
ftetsC OS¢ fn dmf sdz L ts9 Odzd J O3 BtsYS 59 dH (
tcOMY sdztsy j dzdzr n 9 CGstedL tsdzls Odz! dats 2 i dzts
[ OCMd &3O dz' dzr 2 Hd Od3J Ists BYS d tcOB sYdn
Il smisOdztso dzj dzdj tOs8®GIRe fdw j BB Mtkfilsgd 5 s
dr fitejltsycd M kdhjd " jddj & HYO dzgzs i@tz
Ydsrtejma HB otsMm! &i3d. 1 Bor ji2loHBAzS §H dz@g S Is{ t
fjtejlssySéd IsojtocH BMIs! tcOB sy 2 158 dif. tc ~uddxth
ftoeddgj dgv j sfqw sy M otmmlsOdzse dzj degdw tcC
fco jtordesMmisd fstosh (o2 ftotottdtsit?2 dBOtS
MisOdzd 45 dzOf dzOo dzj dadz" J o OdzC g248HB) ¢ Ist B - dgJ
flJtcjlstsyj StcPOppygBMiftse j ton des MildPHE)ded ¥ OJ Is v

10 tshdse ] ftOClsd0clPsPiso iz dztS0 Yl
9 JHjddY ey MmO fHfteshdolCd L Octslkte S
L dz0Ufsdef ©OlsdY §JtjH dzsfi 5 dyf tei] o6 S dejsRed datz
50%. ltcd 1 Istsd3 BBy Old] LOctslktseotd o ]t
11i31%[76) , Hdzv BBYS il Ftcd Obz€ zOIAA {f (ste Pyl
5.13). siW¥WWdyd] dzls S OdzdL Ot dzO~tsH IS
Uo=50% 1256 @,

% % % 8w O

o 4 * @ )

o
U
°

Ub=69% 110 R

1%
|27

!

- 91%

<
N

 dMEzEBCe 7 j BO tSYOCE O Hj W stedOyddl 15ted mdyc
M cd L 5o OdE U BG" § Oke tzgp B1 4 2,0 B whes) 5o d H
(cdd&lB®R22, 5 &)



82
ltesyfgigh doCd LOeBlstsose M dMf sdz L 59 Odzd
fszzyj dzdj &8 eddz L d&jde "jets HJ OuRdEdsheiflz dft
514 HSHW[DUrRMId L 3O00OHadHd = o9 0dz¢se kMY J
sl ¢ -500 Htod feshdoeaC] LOElssaE L Eka6dzj
fsHhdfidzdStsear 7 MisOdzj 2.

g

O)

B)
t dMEzBABIC) dzj P dzd 2 o d HG dLdD GLiS Is moHSts ts IS Y § dz
MisOdgnyffisdz’ L so Oded j 5 YyOh joadHuHde = ( O) ¢

dbdOdzdL L dzOyjded?2 SCw1 WWdydjdalstsea or Iswy
Yyomlsd MmMotelsOd®zj dzgs©O© vl ¢ M wlsdesh j dgd jidB,7 H
fsLosdzddz EmMlsOdzsoadls’ | Ylsts o Btsdz! M d dzfl
Yyoh jodHudz = o Odz¢ Or sstindz!h hj dndsch Wiz @-ls gtz M6t scty dz:
Medz Y jdedj 53 B sOdzdzO lsdesmdlsj dz' dzets dp@B
BsySCtsogd@dz BE, =c b j 8.

O dZ2OdzdL HOdzdz'r B W 0o WQded st . Offftds] dp © 9201
o 0dkz¢ s dL tOBTBIST ( 2@ @f jJHOjdAsIe 5 g § 8BQ Fiskigk:
HsMisdy J dzdwY &Bdded 30dz! desets HJOd3j stce® B tsYS
yoh j ofMmjcets tcOB sYdj o 0dzC d -§ &B6&h dLoQidsjcds
fjtejlsOydoaOrls dzO djdz' "2 HJOMj Iste o Mmow
ydmdzO ftetsC OlsOdzdz" = L Octslstso €.



83

3 -

2 -

1 -

A 1
1 2 3 4 5 6

Konmuecteo MPOKATAaHHOI'Q METANIA, TEIC. TOHH

Konmuecrso IMEPETOYUCK, LUT

{ d MESSE) Oo I fd Bsfls! yOflssls’ §jtjlssyj S dzOt
CsdzdyjfMsoO (s OOdbesets &jlsOdd

1 0detsdzj j yYyomlsow f jtejlstsyc O o90dzCtse {t
HiS 2I®ddizicsS Ols O dzdzts dnisiic dfipidds@ dpdzO@ (B dzO¢ 5 Isted
dd&dj dzd dOtOBBIsCE lIls f jtojlstsyS d lasdzdzg dgjj fipl
sjd&3 BHEZO OO o900kt dd&j zOs RGOS Bk O i
d3d Is O dzdzO.

I fwesyd M dmhdi Hse Odzd™ dL Zyodziw
tcOBtsYydrn o90G@SAFo (OB Az

v OBYIR2I5.0OtcORBE Pz Btctso € d tOBtsYdrn © O0dzS 5200 f tetsh d o d

vdf tc O r O3 Iste, |[uEesdz |L G dzr ZOC dzsdzO tsB t6

9 0zC s 9 fsHOYYOe O HJjWstzdgdydd,
LOGtslstfcddz L|Gci®dlo 9 n SH dgts 2 9" A s Hielzts |

Yy Oh jodHd 1500230 | 114223 |13i14 6,0 3,0

1 syYy¢ 59 d H| 90i 260 911 259 10r12 3,5 4,5

|z ddzz dL desmMO twOBBYdes o90dzStse o € tsdzlz
fsigsh 18 hOBdksdkO, ©OL®&jUjdesects fj "Octddg
stesdzgy bktsets, ftwotsotsHddzd ¢ tibipeddsiglsd cmts
1533 § 5 Hdzd dz Mefs ezt do BIBLG (



84

{ §MESBI) dzj " dzd?2 o dH oRGHdEE CdkMmO :dL
Oidzj o' 2 o OdktsdsCPisHdrjeT 2 BObcdzdzo OksS 1 tsf)dzj

{ MESABEC) dzj " dzd2 o dH oRGHEES SsdkfMO gL ¢
Oidzj o' 2 o OdktedsCPisHdejpl § BObGAzdzo OksS 1§ tsf)dzj

LMIlsOdzso dzj dzets, yYlstif,tcts® S daf - 8z8B|5A) iz EFCJ B
d dzls § dzfnd o dzts § dL dzOh d o Oded J ftesdmMrsHdls o
o Odz¢ Od3q , 9 Bihmdztceodesdzs o© twjL lkzdz IsOIsj d3j =
CosBECOB bstcy® LOeslssaCd, dzgg otcOh O M j 2

sdzjHEjls Gldijlsdl:, vyt dO 298" J6 ds
HgOd) IR0 dsds ROS g BOdz dats2  H dzd dets 2 Isits dadz
fsCter 57 Mhsjd fjyds? sSoddd , (st

fesh Jodescts MsOdkO, fwjfvimisezjlds LA



85

tcOB syd d3d ws@siz{ ORPj Is tosMC Odzr LM 9 Odedj L O«
d dr LOfBd&kdttse C Iz.

[ MtsB § dadzts d dzls § dzfd o dzts o OdzC d dL dzOh d
1 Sy z2OIsOydd. RLdzsh o0z B9 ) LIssls
ftcOCIsd yj MCdis tofots dasdid dzj |, LOr90Ils LOGBIstsot
ots ontHMMsAE ¢ tsdbg tsdndzt g dgndztezw @ Isfnw  fMmis OB d
G dzlz B d dz' BOC M BOAz! detsets dL dzsMO L Od3d H dzwv §
gL dzbp®OBtsydr 90zt fjtojd3j h Ojlsmw o dzOf
ftosh do Sl dzz@RBtslstso € tcOL dzd ydz" = H d Odzjhls.te ts
ZOn sHdIsMw dzO dgdd Mmthls Sl EHA GO 1B O dzC O, |99 dztfziisGn d
tcOMmMmMistsw dgdzd ¥ &Y ¢ tcidd dfz@agitsIslswess tOL dzd ydz
BSYS 59 dH dghm@zO P iz @B MW  dz0 dgd® MiB)ls S8 E#Ad J O 2 4 ¢
ftosh do Clfs daigk@ 8 tc O M Is WRu3tedadtz5.499.

260

240 A A
220 A A A
Ap AA
200
A Qo o
180 @0

—
=
o O

(@]

MAKCHMAIILHOI'O H3HOCA, MM

[
[
(=)

Paccrosinne ot ToplHasaaka 10 ¢cCHCHHA

100

0 1000 2000 3000 4000 5000 6000

Komugectro [IPOKATAHHOT O METAILIA 3aT0TOBOK, TOHH

t dMEEBIT) O dMd diisMmis! twOMMIlstsw dzgdw sls IststeyO
BOSC Md i3O0dz! dese s L dzsMO BIs € tsdzd yj M 9 O § o ol @R dz
BIiBsySsodHdz § 9 0dzS d

g8 yYyJdzrr sftejH]jdjddY ojdaduydd orf H] d
Codif§Bdzd yj Mlso © EOj OO o O0dks 0O, L OBt
LOedmMdd&siisd s Ssddyjmlse® ftshdlsr i LG
dL dzsy | e@EO®Ee QW] mMeHl dJdhhndjHss Odkd2 O



86
LOodMddsmisd eI j BO dL dEE(iFO oe0Rdrs Hsdsts atds i
fosh dls' & L OEBIsR9.6C &0 vl ¢ 50

4000

= 3500
A
Z 3000 A /
: 2500
Z A\
£ 2000 ~ A
g N \
% 1500 —A |
5 %
51000 3 2
=
2 500
g A |

0 6

0 10000 20000 30000 40000 50000

CyMMapHaH IUTHHEA IIPOIMHTERIX 3alOTOBOK, M

t I MEsBIT) Oo d M ddtsils! wBI j BBO dL detsh j dadets?2 yOfls
Bls MEzdzROtedzs? Hdzddzr G goh § & HoHQEKENE sEEsB g H dz" |

s O¢ o dHfda] od H j dzdzSlmdsS | dzGbtc @S O, d3j 3 H
gL dztsh j degdzs 2 yOflsd 90kC O d MkdkOwdas? |
Csdzdyuj Msosd f oS O iPxkdjdp® & jdsj s Qs Is d y
L 0o did issfls: .

O dzOdzdL HOdzdz = s L desfmME 12 § @&sa Oh
COdzdB oo SCYSfssC GOV Izicd O dzO ) IZO? WAF filpdzr = 6 OB
ftesh Jodzgsets MsOdZO® o d dzlsBO B2 MEBISODES FB b
fitej Hdaj 4 L dzOUJ ded § Is ) MyiplsO a dzOjuls] s dz dats  dzd
pOdkS 50 ftoshalou? §LO2HE Odets v H4@6 [FE5.9-01d d di3ts &z,
sB kZMmdzts o dzj dzts odzdwdzd j &3 BEsdz h st o dzy,
LOctslstsose d Bdz hdds Eodzsds s msHdzse s € ts¢



87

=7 A
=
4.5
g A /
2 4,0

[
Ln
@)

o]
21,5 °
- ‘ ‘
“% 1,0
— 0,5 : A a
0,0
0 1000 2000 3000 4000 5000 6000

Konu4gecteo IIPOKATaHBIX 3al0TOBOK, TOHH

t MEB28C] zdw dzdj C Odf BEs&ZOd - ®@ O Visyad jdord Hde' d
o OdzBigB syS sodHdz j 9 0dzC d

RMotsHY L OdzOdzdL © Btsdzr "tsets tBI j B30 M
9" 9 fSH, Yylsts cdzzeddz0 BOSC M d3Odz! dese s d L dz
fjtodtsH 1 S &z OlsOydd codzze iz tc B0 Ofn) ddiodz
BtsYS 59 dH dzr fFdicabpitS isp5 (G dzOCts &5 dZjtey o
ftesh dlsr 7 L OGSl ¢, d dzls j dzind o dzts s ¢ tc s
Yyoh jodHdzr » 90dz¢tse L dzOydlsjdz' des o7 h j, yj

RMY sdz! L 2w Ise Osod Hdjdgiffzdzse s f 5C OL Ols j dzw
ofmMdzj HMmMlsoadj odzdwdzdw OB tcOL a@ztle@®R odQ KBS MHEDG
dL Bl j B30 HDdderOHzdzf B8 dJL desMmikz o - tsHds2 d
o 0dz¢ s fJtwoshdodssets MmisOdzO, fsmMstetsj dz G to
gL datsh j dzgdaets?2 o - tsH dzats?2 MONG di te ©Odaf 1©F As IsL @ dstslds
5.21).



88
1800

1600

= 1400

B
&)

1200

1000 \

A
800 L~

A
600 /
A

400 4
a)
200

BXOJHOH Y4ACTH BAJIKA, C

Q0beM BbIIEIIEHHOH H3HOIIEHHOT

0 5000 10000 15000 20000

KO/IH49ecTBO IPOIMTEIX 3ar0TOBOK, IIT
t dMEB2EE) O dMd BsMis! B j BO o' Hj dzj dedets?2 L dz
CodzdyjMso O ftesCiisOn | a @eliEikp QS sodHd j o O

¢ dzO0dzd L L O dfd dizsmisd , ftcj HMIS,Of tdzy olztdztiz!

EMmisOdzts o diigi'y,H 2ylssts | j d3sds d L des " fsdzcdetisXizlz i O i ld

Csdzdyj Msotsds ftesh dlsr = L OEBIssatsE Mikh j Mise
[ dzv OoOmMmissilste dzdz" = 9 OtcdOdzlstse § Odzd B 6t

Yyofmlsd a0dz¢ O ¢ Bi Jd&sz dL detsh j dedets?2 yOMmils(d

LOctslssatsC, o L Ooqiniglsizsad,ls dfmtsfisls @dd s dzdH dz

3,0; Hdv BtSYSiS8gddHd = 90dC ts9o

1 0 kBdh SijHMsOs dzj dzO L O dMmMd dssmis! O

9 ntsHdz8?2 YOfmlsd HfteO®oar o d dzjor n YOhdgdeyd Hnds

ftetsC OlsOdzdz’ 7 L O slstso ts¢ .

0,20
0.18
0,16
0,14
0,12
Z0,10 o S
“ 0,08
0,06 A *

<

0,04 * *
0,02

Pacxo1 M3HOLIEHHOH BXOJHOH 4acTH BaJika,
oM /T

0,00
0 2000 4000 6000 8000 10000 12000 14000 16000 18000 20000
KonuuecTBo npokaTaHHBIX 3ar0TOBOK, IIT

t d MES2RE) Oo dfd Bsfls! ©OMRGHO &OjttdOdkO o r Gt
f 0I5 O dzd@EAs s 59 15 €



89

I ud 9 dH dets, Yylsts H OdzdzOW LOoadmd dizgtsmls ¢ |
fnded 3 j ded s, Ykt by dets Bl Widzd s dz@ ff tztsQd
BOC Md 3Odz! detsé s dL desMO. | deOyj dedv tOMAts
L d3j dzv e siymdgtels @& 9 ftesh oS j 969MAE KIS L Pt
fieshdoCj 18439 hils LOctslstso 6. vtcj HOz J
OBtOL do detse 5 d LOPBMBZO Mt fif ic@d dfwsjzls L Oc¢ silsts.

1 JBBrBHd®BBE GlsdgjIsdls | Yylsts s d3d ted 7
LOGBlsBo S, kojddudmB,jlsiROS 5 36 ezts biphs, & st
Lissds f to iy rdsdingdids g fztzdzigd dzed 4 RO | wH @GrSHE s

3,0
2.8 >

i

2.6 L

/
. A

,
2,0 / i
1.8 =

1.6 - + b
14 **

MarepHanocroiikocThb, T/cm?

1.2
150 170 150 210 230 250 270

Terepnoocts, HB
t d ®si237 ] dzdw dedj Iso jtoHisMisd ttOBtsyYyj 2 §tse jton dats
L dzsMO dz20 ROl jttd Odshist? ¢ sMls!

] twjLbkzd O] dMmdzi Hse Odzd?2 dL dzsMO tc0O
MsOdzO o d dzlstso 52 -0 CEONSIS Qfdztesel dij B fydzj H Iz h
I Mtcj Heazy tzd Y@ e Odzsists2 C sMisd YOl j o dHde
MtsMlsOo ez RY .t L Issdg B dzs § o @AOdE s 55
fjtejlbsySd o O0deS 59 ;

e ftesyd M t@OSHI BIOEUdEZRF dL dshMOo Yo"
cOBBYdn 90dSto  jdcdFed dj BB s @ls CddQ tooOH d
4t dddndddvy dajftejter odzs fmded OJ s

I ez ddzO dBOSC M BZOdz! dese s dJL desmO yoOh jod
L S &z OlOydd ©® 2,5 ©OLO Bjd' hj cdzkzs d.



90

o Odz¢ 5o . 1t 3 tog o J dzd g O dedets ¢ € s dzgf g O Gtz
dgdzls j delmd o desfls! ttsMIsO ez ddzr BOS Md B3O dz
Yyj B esyStsodHdz r;
i LOsadMmd d3stsMmlis tcOMrtsHO dL dztsh j dzdzts 2 9 nSF
ftesh dlsr 7 LOGEBlstsoatsS dqd&j jls Isj dzr j dzydpdk €
fted ftshdoCj 969 Ml asES §HASNIF pl0@a 151
dtojHdz] J LA2Oyjdedj ojdzdydder t©OMrBHO &OIs,
OBtOL do dztscts d LOMMTIDOMsh R B sz L OGt
sO0Cdds tsBtOL sd3, dfMdgjnidts sydds j dgjff m Gztzd L o
tcOBBYdr o90dz¢tse ftotsh dodzsets MIRO @O {f dodff dzly to:
LOGCclktsoatsS HJOMR] stotldy Hg lsiz] 90 ff B8 @ O © §¢p Ldigidte fity
O9nBHMEBEE CtdkzmMO o LOsdmddsmisd sl € s dzx
Ms@dsdwy j HHEBO 081 &z f totsh dlskzs L O slstse § Iz.

5.3 [ tH] ddtsts D dady] S d v @Ed @ o to 1] triwh dobies &
ftcd fEsS0OC] 3 Owsfwsyds = MY ZOs 59

| fsqiipikj H s®O0df? yOdd dL dzsfy ©OBYd~a
MisOdz0 fIBPHOFe 2O GMmdeso Odzedd ftetso J H ] dzdesE B
f tots G to O dsc3dzts (SDEF@REY30Z] Sridzy f toso j Hj dzd W BB H
sYUOE HjWSte®OydY. ( &ifihikdtzoy b 9@ dstsasdz S @
s ts tc ts dz’ YOO HJWBstedzkOYydd d d@r-ts§Elgmwm
fjtejHndd? bttejy ©OMfsdsyjd 6 H s o st
CsdzsOSsdtelzjls f LOHMEB IsdysRn 7S e
Messmder M M ¢ fosCOSdetsl d&DstE it gzls @
dzd dzd 2 ¢ d



91

t dMES28C[ ®c HJWstedzOYydd {ftorsth d{p3dfgc o fifflstetxipte O dzd3 g
lilstsdzC Ol pd&'sH AW  {f tcds@ tiste @ oOdzw 830  ji L @ sV ;@ 058 O;
OB ] o OkzC JtsH WOV fHtsotsHE O

RMAGHA | HOddz j, feddvlst j o € OYJ
BsHj dzdtctseo Odedd f toj HEMIs Qo dzj dz@ o IsOB dzd Yy 4

UOB ZdAGDOEOMRj Iste sy MMO fteshdoSCd d L OdzdBtetse
ftesd3 hdzj delise tf ddslis®@dz? § o8 ORS¢ d [ rRudu

1 O0dd3j detso Odzdj § OtcOd3j Istc © 1 dzO i dz
OB OwRS O o fjtejyddii, BB 420
[ dzd 2@ BtsySd o 0dzC O, Bk 320
vetsdz f sHiIDRE, GctcOH 14
VG dz@ dzOC dzsdzO BB OL 28 h j 2 91 SH dztedy® 3
VG dzr dzOC dzsdzO tsBtOL 8 h j2 o' 2tsH dgts@ 35
G ol o '
Yy OfMstsls©O &8®OBJ @AYo Oz s, B/ B3] dz 75
vo JtcHtsMis! tOBtsydr HBOZC s § 5 1 tod dz 180€é19¢(
1 Of cQoadzw s h d2 ddzgmlstclz d3j dzls J ddzj 2 S ¢
OB Istc dMrotsHdzs?2 L Oetslstsa Cd, BB 55
t OL di3j tor HftoshdoaOjddc?2 eddzr L', dBdA 52,8
IBYOId) LOetlstsoaCd o fjtojydd, % 14
[BYOIsdj L Oc tslssotkfdic Afojtafj,H WzsMC 0 8
s WWdydddzls so OdzdL Oydd tsyOec O H W 1,1
uj BB jtcOlkztc® dzOGtjo 0O LOctsksaCd, A 1150
[ OlsjtcedOdz dMmaBHAzS2 L Ocslstse € INCONEL-625
ANOCIstste Istej dedw (s Y dBg dzb ) :
-BBi Y HE LOctltsaCts?2 d twOBBYdABd o O 1
-Bj Y HEZ LOEBlo S22 d dzddzj 2 ¢ 52 03
-Bj Y HE L Octefsts®@& SR d 0,7
vdf Ctdzj ydzg' = {1 dzj d3j dzlsts o U jIlsteOL H




92
] fsccOdRdij-3DDEFORYN] Bsfls!  dzOf tewy j
sfdMmr o0jlsmY kicOo dzj dzd j ds:

s=q 6% (5.9

Ewj-fejHjd IsjCkyjmsd &OkjttdOdO, [ O;

€-HjWBLEOYdY, BB/ dB3ds;

e-Me il HiMBstdOydd, i
u-5j BB jeOlkze®, Awu.

[ OdzdzOWY L Qo dMmd s mls ftcj HiNlsOo dzj dBR5
sftcjH]jdzv jlsmw o LOsadMmddsmisd tsls Isj di3tf j e OLk

t dMEze28E) wOW dSCd L Osdiddshk ¢ tcdOf g™ INCANWE]L-625 dzO

[ ©OfyjlsO dL dsmo dJ§ilsdackalg @@ dis fjl
CslststeOW Bl jCldod® HdY sy Mhss csEw
weodw jlsmw He®]ddEks h dd:



93

B pavb
W = -t

(5.9

CGHRJl S sdzls OC Isdes] HOo dzjdzedj, [ 1 O;
vimMestetsMmis! MCtsdz! 34 dedvw, 3/ M;

1ilseay cHtsMis! dBOIsj tedRxzO d dzmistelz dzj dzls ©,
tiftesHsdzy dIsj dz' desils! CBdZsOCISO, fM;

abc Ki L SMmfjteddsj delsOadzt dats tstejHjdwjdk j G
d dzmistc zagptzls Oydzets B j oz B=ap 0o dzr s 1,

[ OdzdzOVY W istedBgzdzO ftejHjdZzv jIs MECstosMlis!
odzdwdzdd CtdzlsOSCIsdzr = dzOf tew y j dzd 2, Iso j toH t
CsdzZsOCIsO LOetslstsaCd d ddzmstekzdzj dz2s© d Mm¢Ct

10 BHdedr t©OBBYdnr 9o GdzCLAZRG tBls' tsohatts C . to thCAL:
Yybsts smdzj ftesCOlCd fjtocots? cOcas@Gdes®dte] df.
(tcdmMEz2BsS bjtesWisdes, {1 Iss MewL Odes M Isj 3,
o otOhOshdjmw o90dz¢d fHtoetsdmn SHJISO CuUs@isJC
ftcOo " 3.

OOOOOO

0000000

0.

0.000108

0.0000540 I
0.000

0.000 Min
0.000540 Max

0.0000981 Max

0) B)
t I MEE2BIC, tOW dyujMSts] tltsBtOy jddj tjLizd Ot

cOBtYdn 90dkStse fofd (EEIOEQdoPimsE sy sL O
BOSC fd BOdz! dzOW & dzkz B HRER T fte AEsO DO EED Afl R SHLE
GdzzB ddz0 dL dzbk® 0, 0981A10



94

l sffdzj S 0OSd fwisd LOEtlsatss &OS
Msmis Qo  dzG BEE, HAD'A1dj o sG55 D @AECHOZW f O, HRHLASA
todifizs € ) 5. 2 Hdets sediz@2O N @Az W  f s5W o  &ZzO!  dzO
stsy¢d fjtoaodydeséts L OR90OISO HB MjtejHJd
[ OCMd 30 dz' dzOW 9 j dzdyd dzO (L detsMO o R tSHeSE s
ftesCOSd fwisd LOGBktoatss ¢ OL GO fdzj of et
4858% d Hdzv T 48P ttdss sBh jets ydmdzO kL dztsoe .

-
Step 1749 » & Step 1749

q
;
\ %
R :

i i g 10000225 gy i | 0000225
0.000150 0.000150
57.085 ¢ 57.083 ¥
0.0000749 0.0000748
38.057 38.055
0.000 0.000
19.028 0.000 Min 18028 0.000 Min

. 0.000749 Max 0.000384 Max
0.000 s i

0000749 z_LY 0000749 z_LY

0.000 0.000150 0000300 0.000449 0.000599
Tool wear ( Wear depth (total) ) (mm)

0) B )
t Mz d2BCy 6OY dyj Mt Bty jddj ttjLbEzd O

Ctsdzz MO twOBBYdR 90k s f sBjdzj of B ® OlsAsE 1 sls ¢
BOSC d BOdz! dzOW & Gizz B 4] alEEB Off LtP®M @ © OdzsC 5 At
BOC M BOdz! dzOW & CzkzB & algER @ L dzs i O

0000 0000150 0000300 0000450 0.000599
Tool wear ( Wear depth (total) ) (mm)

10 GhdssOddd tjLbkd kOkss ®&sHj ddts

LOeadMmMddiismisd Mt H dgd &k (d RS i@ depoias Hdzzt@ 6 s ¢
ftcOQotsetts 9a0kzEtse sIs Ctsdzd yj Mlso G.28 s ¢ Ols O dzc



95

© -

< 0,0008 N 0,0008 i

) o) :

= 0,007 00007

H  0,0006 = 0,0006

©  0,0005 f 0,0005

= 0,0004 © 0,0004

o) 1

8  0,0003 -— 0,0003

T 0,0002 | @ 0,0002

— 5

8 1E-04 < 0,0001 T

® _8,67E-19 o 0
o 1 2 3 4 5 iy 0 1 2 3 4 5
ydids ftsS Ol Od - vydmds s Ol Odedzy -

Hl Qo 2 aPpPzEC?2 o Odz Ml Qo 2 oPzsC?2 o Odzts
0) B )

I dMEza@8%) Oo dMmd i3smis! dL d3j dzj dzedv Mtej Hdzj 2 ( O)
tc OB Bay@d&s s MisOdzO 9o d dzls b & Qfytstoadztz)§) @QESEOT [ Reu[«
Bts H j dzd tc SEEQRYHBD o

sOC odHdzs dL f ted o j528 dzedWVd Cds® , tc (i lzjdadl
BOC M BOMz! dets?2 Gz ddets? dJL desmMO d ydmdzts
dzd dzj 2 d&2O0v L Qo dMmddisMmils: . 1 ZOEsH Ot ©BEBHRE
o 0kz¢ s fHtosh dodetsets MIsOdEO Hts Mdzj HEEH j2

g yYJdzs MmMsftsmMisOo dzj dedw ff sdzlz yd dadz’ n @
tc] Odzt dzr m» dzE®Odflziro de desMO tsftejH ] dzZvdzd M ¢t
o0ZCO M "NhoOoetsds 20 ddz d Q)L dip ddisth)lsdz? ff sy
9 OdzC Bo -ttt dsrdatsdzy dzdzs e 5 f tesh  91dd0dfts d ) if R ERO
Y Otetsf tesydz' & Y idzP afjeofills®s dsizdf Ofy O Isth Hndls 2
dL MmMYINEONED-6 25 HJOMj Istcsd3 55 d3dz d H Bk dits?
RMatsHWWd§L HOdzdz" = d dzddzgj 2der = L OoadMmd d3tsmls
ftoshdlsra LOctktatsS, f{tdzzyjddzs » 5 tojL L
dL dzs) 9 Oz tseo ftsmdzy fteshdotd 150 s L OGt

ltej HMIsOo dzj dzafDjtc OB B @Y P~ § Sz W ddd 5 .d2L dzts
o 0kz¢ B9 fJtosd3 hdzj dedeg" =« MIsOdetse o ddzlstso 52
ZzOdetdzj 4 ddzlsj demMdoeodzsy dL dzOM" do Odzdy f tetsc
o0ZS OB © twjLizd IsOIs] &G rO0ddyj MSsets f ¢
L Oc slstsoaCtafOn Odzy j 2 My o dBdgj dzls f sHOyYd Ists



96
BOCfdBOd dzF 2 dLdzgsf ©OBEBYUP DL o j tikERgls
©ZOB &z HOj kMY ot onBAE Ssdkfj (tdhkdsss

t MEz528IC] " OB BISC O dMn 5H dzts cosO df Ctals Wiiflakey dzQc @eCifizls
[ RudB30r o onBBHdER CdkzfMmi

O dZ2Odzse d ydzts Mmna J d3d gL 3d 6 dzdV G dzzs d dz
Eidztse dw e Bf dzd o' ff sdzdzj d¥ dL Bjtej dzd W dzO g

JeOWdSsSd dLd3j dgj dedwvw G azize d dz" gL desmO
OB Y n BREHAGHsddz Jf kY &3 L B3 e ddv d dst
15 GBddOc st 8¢, Hdgbipdj d@¥ dz0

£35 £35
19| 19
'§3,0 '§3,0
25 25 a
o 0]
820 820 —
o k=2
@15 o015 i
N N
S0 .l 810 ﬁ'q
- — -¥
0,5 -‘; —— 0,5 '
0,0 0,0 fl ml
0 50 100 150 200 250 300 0 50 100 150 200 250 300
[ dzddz0@ Btsyscd o 0dz€ [ zddz@ BtSYSd o O0dzS !
Jdo" 2 odEESEOT™ 2 90 Jdor2 odmEsSEGOO™ 2 o0&
o) 5 )

t M5BT tOW d ¢ d dd dig ez dizd Wd L dzets ) Ots OB dity
ftosd3] tedzsc s MisOdzO o d dzls 5-8 & Qe tdstEEdasle COfzd R v d. &3
sMdeseo Odzdd dBsHj dzdtctse OdedwY ( B)



97

RL ftojHMIsSOodzj dzdz' = GctOWdGEtBse o dHOME,
dzjoses d fwOotets wOBGBYJjGets 90dkzEtse tsH(
[ Mdzts o dzts 2 L t5dzts 2 dzO H dzd dzj B ts Y S iz dooCirdi
dL dzOh do Odzd ¥ , weo dzw j Ismw ZyoOmlsts¢ 9 n SH dzts
LOGslssaCd M 90dz{tsd3 Hs jeB f jtojyddzO. 1 t
4255% ( dz0 ftshdetseo Odzdd L Bjtejdzd?2) o 52, 0:
or hj, Yylsts MmodWLdEdaR ffty telfjygsc s L On 8 OO
Holzro Odz¢ sotsd3 MisOdzj .  sMIsOlstsydets BEUZ! M Iz
24,07 % (dzjo" 2 o90dzsC) o (tsdzzyj dede" = L dz
d BtsH j dzd totso Odad W Bsy dets  tsBI W fijdzatE©H  Codg S
dmisd ud ded " &34 sOdzdizO o 6 Odz! desd3 § es-30 MM

s O0¢Cdd3 tsedefPfigdzjdyy ffd=ir | dzdzts M ls gL dzs O
ftesh dodz =« Mis®dzs o ¢ 6 @iz Iy U2s d o widsEs -4 Y Sdz
502 00, [‘R3Qp ftod 7 e ®©&CH dn H diPlsEy) dz'teds
CsteW yj $OlsOdzr » LOOBSBSEBES dd ) Otcts OB usidz]
ddzls j dzeffdo detsj] dL dzO" do Odedjy HtesdmatsHdls o
tcjLlzdz sOIsj B - Oded yj ME sG s ftsotcjyHJ ddW
LOGCSIstsa Cds h dAMwe eddh @sdzj dzls  sSH O & s ds sulzf @
dmmdzy Hise Odedv B8 OL Odzd, Ylsts dBOIsj ted Odzts:
ddzmistclzdzd dzs© dd3j JIs dzddzj 2 dzz¥ L O dMmd dstsmls!

RMf{sdz? L soaOdedjy Sl ¥ Isj tocdats ¢ O dpftsfH jifdimftte
fteshdoCd o MlsOdzi oddzlstse 52 { toCdaidCtaflz d3ft
H dzw ftosedesL qtotso Odzd W gL dzsO tcOBtSYj Gts
fteddzj edz" 2 toj Mkzte OB SIS’ Hdzv o9 0dz¢ s
dmMfsdz' LEzjdgr = o ftotsdgr h dzj dadzetsfyls



98

l " 9at8HT

1. b S iISH @ dz@ dzQjdin fozAs' Gy g @ @edztf Ols j dzls  dzO
BsH jdz@ "~ 1t A8B6P2AN332.0MsOdetsoa €O Hdzw dMmr Is
L dzOC st j toj o§j dedeH 2z ted @) L Oyd d fesyy M
f dzZOMmMlsdyj MEtsets dL ¢ dB O tsturlMs@z Wsdn Isds W alzstgf W y J

2 . t OL tcOB 5ls ©dzO B bR dz s ¢ df ) '€ Gdxd W
SBtOLJysdO JjY thdse | f didoQde jddz's e GsLOyt
Memisswdadd d d@sHjdzdiese Odzdy fJsyj mho
dMmmdzj Hise Oded W  ff 5] Asditiedrtig) fizg o s2 f dzOMisd y
tOL dzd ydz' 7 ROt .

3. 10 6fimdses Oddd 1+ SMYf jteddzj dzls Odz! dzr =
fso jtondesMmisde | d vygj delsteOdz? dzr §j yOfmilsd 1 [
tcOL tclzh jdzde Htod L dzOC s j o] d3gj dzde’ mH Jj J LsdefiFOQ
MzjHEjl ®etOdedydlIs: HdzVi digic dzg edzj § i)lRT0R7
dzj ey @9 j 5 hijHRs MUs50 dagd € dzts o .

4. 1 tetso jHjdzs dMmMmdzj Hiso Odzd J gL dzsmM0O O
cOL dzd ydzsets CsdzmlstelzCIsd o dAsz s, MY BAzEZD fizd @
1301 fdoj Hsj dzj dz©@ d ~ a3 0 Ist § AL dtO@BSHEds@RA ts T]l$ 1s &
fsCOL Olsj dzw OBtOL dodesets dLdsMO 9o - SH dzts
Csdzdyj Mo © ftesC OlsOdzdzse s d3j Is O dzdzO.

rode” fwosisdquimédy wjodjdioydd ¢ H
fteshdodessets QPazOt h g j BOY] s5dzOdz? dzzs  yd¢
syoOcecj d MlsOBddz desj COyjfMmlsets cddzr L d Ist

tJLEzdz sOIsr OBl dMisd L soaOdzr ¢ ¢
fteOCIduyuiMSédrs tjSd3j dzH Oyd?2 HJO{ OL sdzO d
MisOdzO® v HM@R6,15Ydaficj CIsdtetso € j Is OB dzd y i tc
ZOMmistcts j ydzr n f OO stetso sBj MYy j ydoe O h ¢
fteshdoeCd dzjfftcjter oadetsdzdlIsr A LOGtslstsoa s ts9
MsmMistswdads s jtendatsmis(d



99

ufdMsS dMfcd L ch®dadas? ddlsj O

L.r jWwWjiSlr mMls ©Odz' dzr = L Octslstso ¢ d 34
B sOdzdzztec d yJ MS 56 B-Ols@DOHBH @ SHY fstB ® g 8 ¢ dgg
r dzse ddz.-32618). : (ddz

2.V Qo smkzutsody 1. 1. 4 wWd Clsr Mmis Odz' dzr =
gqLHOdzedd [/ 1. 1,. 11.8Qo tsuktHiste jddgt s, -J .\ .
Rdzls j ted3j Is R dzy d d3d8teld dip.,: 2d0d@. 6 .

N dditse iy 1. ). uBete] i3 dedesy ftesdL o 5HMIS
516 fi.

4.1 sd3Odzyd o 1. ¢, JwEdaOBES 1dgddzy, ddyi ¢ Bt
LOGSlssazisE dJigtso Odzgdz" = MlsOdzj 2 [/ / 1 ttsdL ¢
23 26.

5.1t sd3OdzyJ o 1. 0., | BdzyOtelz ¢ d. 1., ¢ dz
1 sdzlz y g dzd § CGstew yJ $ OlsOdz" = IstekzB dL Ml
ftoesC OIS // lwsdLotsHmisidls ftesC OO, 2

6.1 J 84U { 2-25031903. 1 Octslstsoa C O IstclzB dzOW . [ B
2011. 23 M. (AJH]tOdz dats§ OGJj dzlsmis o t
B stesdzsedd) .

7.1l ddzlsso OW ftesCOSCO dzj ftejter odzasazdls™ m L
mils ©dzd : zuJ B dzts § fsmtse d J lo, ¢.1¢.2z. I-3d
{ S Olsj tod dzmolastc .tc @D H V2826147 . 1) .

w

8.1 ssOftseo R.1., Itkkaddz 1. RrR. yJ Hdsdzse
fijtejdQ@e. [ JOdzdzz&&4vwvf. 1990.

9. s sdzB OMdzd S 89 1. | . , [Olseajdo [ .0¢. ). ptsl
1 d¢ sdzts o g. 1. AdLdud MEsy BEH | d&zd 6 ts
BYCtosdzj cJetso Odzdzts? IstekzB dzs?2 MlsOdzd { te
ftesCOLSy // wlkO®d. 2014. -~ 2. . 59
100 J Sdzs HBBD R. ] ., vmEtse .1 ., S tstedzd o

YyBlC o fo.jYeh juzhlso 5o Oded j Isj 7 dzts dosdg dafL
fjtedjSlkdyujMSdr &OLsS MisOdkd // Bt



100
Csdzetcj MMO MIsOdzj fldBOo &zis? d CB®GL 4 ( 12. -,

1 sdzj omEts?2, 2014.

11.A sd3d yJj 9, R. ¢. stsmMoOvw {icms@®IsT Qds:O dzazlz ¢
19637262 fy.

12.1 Odzed dzseo A . ¢ . | stew yov fJtesCOkSO d f
|d&zi?2Bijte ¢.1Iif .10 gdzzli B V. 197 2.

13.y S Odztso 1 tatsdiL.o sHMiso s B4 Mh tse dzr n Is tc Iz
LOC S/ asUsf sctcOH ; § S @& § ¥ stcdzOydd,

Mdvjlsjtedds 1. 5. v-pHuafso FBY fefsti@isCHJIlsO
19717368 fn.

159 dzj h jJ dgS 5 ¢ . b. RMMdzj Hise Odzd j d t©OLts
IsSd mdzsdzse d yd MEsets dozmistelkzdzj dzls© Mmis Odats:
Hdifj elsOydw dz0 MsdmMC Odedy Eyy dets?2 Mmilsj
M Jydodz desfiilsd B@®HB &S ®5 d3j Is OifdasH < a1 @0 d
G .

16.r SsBtsted v. AdLdSO d BjrOddCO ttOL Lz
[ i lsOdzizktce dwn,. 1971. 264

17.1 JdzS ddz 1 dzgo , ¢ Ok wlsOttsMmj dzj ycd2 [ .
l .9 jftojtcr odetsdzdIsr jJ SCtogcdzr § jIlsOdzakkies ¢ o

18.f d &zO 4 o d. ¢. , 1 Onlzte [ ., s sdztso Odzts o
C OlOdzts 2 d dzj f toj to" o dztsdzd Is 52 L OG Blstse
} esd L otSs Hffd4HQ009 ©. d4da . -3Z2.9

19.] Qo dqdzS oz . f . , 1 jdzjesdy ¢. 1., 1l SHiet
ftosh dodats? oBHBESA ZOYHO] B2 Ot d
2010. T84, 4. 41

200l QoddzSddz 1. [ ., 1Ekrdsdqtese 1 . 1. 1tsphted
[Ruddy, 2000.128 Mm.
21.t sd3Odzyj© 1. ¢., [OLre¢s [.s., | BdyOtk

1o h jddj dLdsmsmMiss2Cthisd SftcOosC
Y jodzOw ) P ki cEfedy, 2010.8. " 10. u.



101

22.A Otglsizh dzr 2 1. RrR. , iLeEg@dzej of ... ¢ .1, seag B
ddzmstezdzj dzls© ftesh Jodzsets MIsOdO [/ / W tot
25.

23.40L tsdgj dgS 58 R. [., 1JdBYse 1. ¢., SteyoOg
SftcOoats¢ fteshdodzr =« MsOdese [/ / [ dls* §
138.

24.1 Ols j dA4946024 A, [ sRrRJ 211 AR5 20ROV d § tetsC (
mMf smtss o smMMmis Odzts o dzj dad v 1 Iss2 ftesh o
IsSj ndzsdzse dyud M OW dzddedw HdzvW oBMMisOdzs:
sftcOdBdHOCO M2, 4 BsSHO sOLdd
1 Otsw | mdeOmMdHO (chElsts, R dzOG J v OC¢ Ol
[ OMO~Otelz, BsMdEOoa0O Akzdsd~dilsts, mOOMdd
20.10.2008 ¢,. {2Z2.@3.a012aG.

25z 0 dtets R. . , mOQeCddz 1. J ., 1l etsHME d =
dmMfsdz L s Odgdes "tHptdO s MisOdztseo /. 75 7@ Is © dz
26,y ey BJdedS 1. [ ., | steHd jdzS 5 ¢. 1., A O

B sOdzdzztec d yJ M¢ e :tsB[Sjtcldz® dedz OB [§'w. fn. 1 9 !
27, 8CBdzseo | . 1 --dtef s dqzj 2C 5 [ F MOE 1 . R
o] MztcHOd ofdg = ftcOQotst Istckzptsftetst Olsdzg -
fiesdLotHMso O 8 &GONddeshmigets jldkdd. 2011
28.] dlso d dpjtaleCCtase 1 . 1., wtitdztse JJAQ., O
tej Y d BO HzGgtso 52 zOf dzOo ¢ d ¢ tsdzj B dz¥ |
stctsf tesC Olsdztsets MlsOdzO / / w0205 © d H
294 sC Bz | .1 ., [ dad d ©dzioS lgte 5 RROQ gsdztO9”
MiSydesdzdesdz SCtedmlsOdzdzd L Olststc] o estEgj off
| | o Qtetsydzts] ftetsdL oasiBMMlsots. 200 2. )
30.f dlso d dpjtazCStise 1 . 1 ., e sdzse | .1 ., i
tcOME Ols dzts 2 fso jten dzsflis d ftesh do dz" n ts
sj ndesdzsedd o ®&BOh dqdzsmlsiBs.j dzdd. 2010.



102

3l OoddzS ddzd azg §dw ¢. 1 ., RLBIsSO? . 1.,
RMMdzj Hso Odzd j IsJ tedBsdzOf tow )y jJ dzdese 5 Mtsmls
s tcOorwCo j/fflsdw o kL tso. Y jtodzOW id8F Is Odzdzlz t

321 jdzjoady ¢.J4.5. JOBtizEsS] deC 5 ¢. 8.,  ts5ABC
b dzOdzdL Ijff dzsotsets  dzOftew )y j dzdetsets M
RL9jJMmMIsdw okLBo. Y jtdOW @HYIsOdzdzzice d v .

33 Oadqdz6 ddz 1. [ ., | sdzyOtetse | . o. , 1 SH to
gL dzsOn da@HHEAs] d3F = SOt fHtod fHtosh de
RLO JMlsdw obkzLtse. Y jtdOw idllsOdkzdzikztee dWw .

34.s O+ wdz 1. m. , [ OL k2t g . 1 d detsladrwidzd jiz f
HyWBsted3Oydd dz0 Mlss2Csmis! ftetsh do dz" n
CBtodetstc z H dzOJv dzdzticfiplslzr h d2 0i613. -~ 2. w. 57
B.yezpkzS¢tso [ .1., tkyscd2 r.1., 1¥BOd 1.

sjhdtszsedd dLEslBodzj ded™ ftcOotsC §
fMlstesj dzd" o jtendesflsdey o d o dzzlstsj dzdzd o
2016. "iB2 u. 28

36.s5 5 te ts dz! 6. 1., 1oBdOwjo . S., sktwl
5. O Z2OdzdL Mlss2Ctsmisd ttfitcOQotsC dzO et
" 2 d.5961

37.Serin K., Pehle H.J. Improved service life of hot forming tools in seamless tul
plants// Stahl und eiser2014.No. 11.P.1i 34.

38ykskStse [ . 5., teyscd2 . 1., vimEtse g
1 dzd W dzd J Hdzd Isj dz' dzsyis d 1 Cif z2OIsOydd
MtezCIsktezr d MtsMisOo W istwdetel das i @atz&'. fd
261 30.

9.stslzso Odzs ez, § fesed dz R M dzy H 59 Odzd § Mists2 Ct
SftcOoats¢ BOSEE HJOMRI IsteA| U / MrdeO o QAC
¢l odzsH T | Tz Sgsimgls dOFAdabyl Mt s
94 SYRSY J 9 H9%86.4. 44 50.


http://www.rudmet.ru/catalog/journals/details/5

103

40.Ohnuki A., et al. Surface behavior and temperature of plug piercing of seamle
steel pipe //Journal of the Iron and Steel Institute of Ja@86.No. 7. P. 450
457,

41.f Odzd @d dz. , dbdzed MBSO O R . | . glsj € dzts fp dz©
Cistew yj?2 BtOBIFlsSd [djjlsloi 4gwf. 1978.

42y zye ©c© ¢.1., Admé&ddz 1. ., AteBdasys.
Mss2CtsMmisd s tc O B thastOzOf WcjdndGbd / 41 ¢
2000.” 2 &.51i52

43.t sdsOdzyd @ 1. ¢ . , dbdzj hjdeSts ¢. ., 1 Odzd
Jtodzse [ . [ . I M j dzdztsisd dL dzgtM O 426 O¢
ftcd ftoshdotj dzjftcjter adesdzdlIlsr = L OGtslsts
hlsORY s tsydets] f te@afElods® MOl t@detso H O
g. 13A.2

44.Man-soo J., Jangho L., Jaein C., Seungvon J., Hekeun M. Quantitative

Arizteod

study on Mannesmann effect in roll piercing of hollow shéftProcedia
Engineering. 2021DOI 10.101@).proeRg.2014.097150.

45. Kazutake Komori, Minoru Suzuki Simulation of deformation and temperature i
press roll piercing [/ Journal of 1
pg. 259 257.

46.Ghiotti A., Fanini S., Bruschi S., Bariani P.F.olfelling of the Mannesmann
effect // CIRP Annal$ Manufacturing Technolog® 0 0 9 . pg- 255288.

47.Pater Z., Kazanecki J., Bartnicki J. Three dimensional thenachanical
simulation of the tube forming proc
Processing Technol oiglp. 2006. ~ 177.

48.z j B3h ztesoa O 1 . | . , ddzsdtf Odetso 1 . | ., M (
gL dsmMO o90dzitse d jet eodzdwdzdj dzO©O €Oy
[SHidZzdteso Odzdd d tOLoadIsdy ¢ iRy MMse

49.0 swtgh ddgse [ . R., 1 0o jtes nO 1.1., ¢ dzy
tcOBtsYydrn 90dzEBse ftod cstew yj 2 HibREOIEC



104
50.t r y¢tsoe 8. ., sqdadz. ddz 1 . R. [ 5H J dzd to
C tsdzj ydz n L dzj d3j dzlsts o fted ftetsC Ols ¢ j/
sOdzdpteso sydesj B® tets ( C dz. dzgOzydA3.2 Iz tcdz
51.s stcmMOCtse &.¢., [dRO&Sdd .)., zjtwstl
RMMdzj Hse Odzdj] L OadMmddsmisd ¢ Oyj Mlse O
swdgzh j 2 MmMitshcedsfisd o O0OdzGtsg L 4 EiEfhld o Hat
2016. “T83. 4. 39

52.) Ols jStEls 796307 01 wuut. |-OdqkEtcaey /fts
1 Qo dzso S d2 1. 1., redgddz 1. ¢. , R dz' dzd
d. 1., LvdkzOdtse (.1 ., [OtyjdSts RrR. 1.,
5. ¢iL OwEsA.1991¢, fsY2RE2.4893¢

53.r d3j dz' Wdzj deS 5 ). u. ujstdy Ssms2 d §d

1. o6f . [ JlOdzazztegdaAPLIHA))s, 1949.

541 Odgd dztheo , A 4y dzj 2B jt6G .. , 1 OzOCddz 1.
cstew Yyj? is] QlsOEMEzZtce Jia106s, .1 95 4.
5.7z j o OOdade. , | d Imcdfe otsHMmisots Istekzs. [ .

4401 .
56.{ sd3Odzyd ®© 1. ¢ . , dbdzjh jdzeS s ¢. &. , A¥ ys

gL dsmMO ©OBtYydn 9 Odz$ ts 9 i @tRh6d o tfiatscf s ff
dzj f toj tor o detsdzdIsr 7 L OEBlstsatse BBsdz htsEts
2016." @&.20 26.

57.Romantsev B. A., Aleshchenko A. $syutsyura V. Yu, Tyshuk I. N., Lube I. I.
Features of piercing mill TPA 5R00 working roll wear during rolling
continuouslycast and hetolled billets // Metallurgist. 201A/ol. 60. Issue9i
10.P. 10621069.DOI 10.1007$611015017-0408x.

58.y | S 3Pt ho 1 . ltcsh doCO o (Mo OdzCtser -
c.J .., mOdzddz [ . rR. , 1 dei@ .1 . H.j,lsOsafiAidgc@ «
240 M.



105
50.{f sd3Odzyd o 1 . é6., I1tkOftse rR. 1., | dz
fesdz » oW ddzdtese Odzdzr -~ 1R 26 5 k5 o1 H R E .
263 f.

60.r ch s SH. [ ., uvOtkOS sbHftR | dedztriyls P QfFté o
dzj ftojtor odesets SftcOQotsydesets MlsOdzO [/ ¢
- 5/ @l 4.

61 sdkzksyds¢ (.f ., [JJiwlfbkdses .1., [ JHO
ftioshdoCd LOEltsoatse o MlsOdzOR t©OL dzd Yy
glsOdz' . 2011043, -~ 3. o . 41

62.0 Oz¢ ddz w. 1 ., it sdgGdzyj o 1. ¢ . , ] Bdzy Ot

M stetsMmisdz § Emdzsedw ftesyd MMO §tesh de
ltesdLotsHMSE2BOFTtsECRIBO. 4. 37

63.f sCtslswdz [ . u. ] 65C Ols dats j ftosdil.o s5Hfyl
[isOkkzzteecdL HOIs, 1962. f.
64.f jtSbdzse .1., uvsftttss fiss jdzdshed(

fteshdoCd dzj ftejter odegsdzdIls'r = L OEBsIstso €
Yyjtedzr | d&BjBO&&. 124. 1. &. 18

65.) sdzsyds¢ .., [ijSkzdktse . 1., [ JHO®
R. ¢. CWWJiSIlsdoedz | ted Y d d3" ftoshdo ¢ d
CtodemistezCIsd o detse s  dify) 3 @Ok]ided Wi4B/1/ d ls Odz
66.t sd3Odzyjo 1. ¢., | BdYyotkz:¢ ¢. 1., 1 O
B sOzizso HOo dzjided J dQZR L WY B E2POSJ R & @ ufn.
67.Dr. Krahn 1 tesh do € O dzO ¢ 8 fistBaBdr] s ofts dgGMPplsiax
Meer, | J tcd3Odidp8, ) 00 7 .
68.vtcj s wCtsoysdLddz 1. RrR. [ JirOddydmScdy M
ftcd SBKOBBISS j[ HOo fi7j 2@ gzdgAfiice dvw, 197 3.
691 dSEdzddz ¢. 1. THOY By teitzs Odzdzs] MtsMists
ftesCOIsCy d Mtse jteh jdMmMlso s Odzdd Mg feldeB
\dS¢edddhin tlsOydy d0 MtsdmS Odedd Eyj dats
ZOkLsMCo O, 2010 ¢.


http://www.rudmet.ru/catalog/journals/details/5

106

70.z9 J yStse . R. 1 4 MsOdzH Otcls dz" J dB3j sSBHT
qLHjJd&Zd?2 OHHdIdo dtsets ftesdLotsHmMIso © [/ /
g .19,

71.1d dzlss9 OW ftoeshdoCO o stclzB dztsd3 f totsd L ¢
{ sd3OdzyJ 9, d. 1. | sdzyoOwlzfa, fsd3. 1 hdzp n
2017-26 2 .

72.Cabrera J.M., Mateo A., Llanes L., Prado J.M., Anglada M. Hot deformation ¢
duplex stainless steel // Journdl Materials Processing Technology. 2003. V.
143-144. P. 321325.

73.Galkin S.P., Romantsev B.A., Kharitonov ERutting into practice innovative
potential in the universal radial shear rolling proces€l1% Iron and Steel
Review 2014. No. 1. B5 39.

7410Isj dzls dzO Y s5dzj L dzlz ¥ A d3ts QP '3/32. v frls8G6d2<9 3¢ |
dmf " sBdzf®L yse dzO L dzOC 6 5 dz@ digy Szolz" 2 . @ L
l . 5., [ Odgj dzgS 5 1 . A ., ¢ dzj 1" L] Q¢ asdR.B01RE,. ., O
s z a51.2019 ¢

758 ys tc© 1. 5., ¢ dzisdgp@aziromf s .Is¢O.Is,j dz@ dzO W
dmmdzy Hse OdedwVw o dzdw dedw yd& dzdydesimylsd ¢t
LOGtslssatse dzO ktetse j dz sSBtcOL o OdzdW H

stclzB . stelzHT X1 BN HEZRZOtsSH dzgtse 5 € 5 da
MsOkj@mMto0: @redd2 0 K#9. . 133
76.] Oteyj dzeS s s. [ ., 1 dzvCtse s. ¢, t RBOdY

LOGsIstsaCd fted §gtorh jdzdetsdy tsBY Olsdd [/ /
14117.

77.Reggio M., McKenty F., Gravel Luc, Cortes J., Morales G., Ladronde Gueva
M.- A. Computational analysis of the process for manufacturing seamless tube
Applied Ther mal Engiid4v@ering, 2002,


http://rudmet.ru/catalog/journals/10
http://rudmet.ru/catalog/journals/10

107

1 tod dzts ) j dad



