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¢ OL Odzdzts § o MijydW doOfddH dz s EhigdfGrasjo tOQlz
MetraScars B | ¥ d3dzOv Istsydesfils: Mg o dz¢ s B Gz
Ylsts HJOMjIste MW jter, tfdmMOdadets?2 otsCtolzg
Bsy jls BrldA8s5emEs®ilzy Is.j. btsySd ftsmisteO
Slsdetsdlsj dz/ dgs?2 B OL S92 IstsySidj tots dajfnjB Hip
Yj BREO 42,5 &®Sd&. Clkd Mozses O dBsy ds ftots
sBtoOL sd3 ( tedmizdpticiso P49 d L dzO Y4 dzd v sB i Y
dL d3j tcg dedts ftesdL o jHjdzs L BJtejdzdy L IsOdz
fted fosdshd srR{ d ftjHMIsQo dadfO iD=y s -
tcOMY tsdztsy § deder j Ldz@ 4 Q fiy iflOts wagelsPdcf wigd o dzj fJ
tejLEdz sOIsr fldyj Mitses dL dijtejddy §tod
L dzOy 4 dzd v tc Qi Misesvwakzd v f tgtso j H j dats gL d3gj to.
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[dMie24BO dL @) ddy LOMMISEYddY & YHE
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{ OMmMmisskedz t OMMis tsked
1 Otc O3, D1, d3d3 D2,  d
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l dHdets, vyl L OWo dzj dzdzOW tsB1 ¥ BBdlzOW Istsy
mMdmilsd d3¥ Issdz! €8 dz2Oyd dzOe Is § ted oz dzgv Is+ mMw
B Istesdzse Yyl S 2 Issydesmisd drLujdzdw. 1 0d
ftocswodzwesls dzO Isjr ftesdLotsHMIsa OR, CcEHJ
JLHj &2 ddzd ddhistckzdj dzlstse, dzgj otsh juHbh (
lteddBj dz" W HOdMdz 2 Mismtse &jkstesdsedyj MS
L O mMyy Is Btsdz! h Jj et Csdzd yj Mlse O dL dzj tow
B btesdzsedud Mcdd dJLdjtejddy §Jjt)mMbsodizls
ftsdzj ots? R OwOCIsj to.

10 MmjetsHdwh dad 2 H Jj dz dzi Is Edzde j emC
SH dzts o to jdpiLdpdEslzyY dzd ff s dzlz YOI or M€ tsils tsydz
B bt.O) , BILBBSHJdd (Bidid 1 BIsLO) d
J R | M 1lsddy HtwsdL shdzts t6OL HJ dzj dzd
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oMmMdi2 HibOdd d §thistts-ited Yy dzd /sty stdZOdis fi
258 ) . lted MeOodzgj dzdd tOL Biftctsoe  fiydzlEusAsjts ¢
¢ Odzd etso Odzd v e dejtsdzdsjH dffs fiMyd WEiOOY g (O @6 A
3IDMC Odzdtetso Odzedw fp Ise j toH BB ) dz' detis] yl3H jude’
so jicHSIs j-Agtsezp iz 3MOL tcOB OlsT 9 Ot-igw ¢ te Bd3B Oz
RdzZEGHO -fif Gc@dzBtbts o Odzad dsBisfzf Btso f tod d3j dgv & Is
WslstscteORRd3j Isted d fsLeotsdzws hdj, ML HOo C
Cbtstes?2 fsLdydddtelze simw  tslsH jdzr dz-j M¢C
MCOdzdtetso Odzdw . | Ofted d3d to, IsOMEDddff tis? ©Klz
OaslslRts B d dz! dz'tso ((IagOfolp s d3tsrH, ] dzdzOtsB tstets s, W s
By dls feddd dvis! MW HdzY dsSOoddL Oydd i
HijWJjClstse dzO HJlsOdzd . 1 Of ted d3j te, i s d
zOf j yOls Odzdz" 2 fts bkjrdtsdztedd FFF, d dzd
Istc M d dz" ( di3q SfplsaBYH JSH2! . ted

[ dzv Istsets, ybser §tsdzkzydls: , Ot tcd d3J |
COydtsdzdz | Bd S d tc APz dzas fizls OHAR)BSH d diz3s  § tets
fsmdzj Hso Olsj dz' dets] MC Odedtetso Odzgdj d Mo d3
(MCOdzetse ) . Clts fosLodw jlb ¢ ik d@ds dLH S
sfdmr e0jls Btsdz hts2 7 thp B pzsh 280 tHERCAEZE@EIQ!
fsmdzjimlseaed] BJ] BGBEOMI Mo dgi h O Ismw
f sdzd ¢ sdzOdz' B H jmde!ls)¢.O0 (st |
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Mz yoOd ftedds dgj dedw SOz ter 9 dzd3, S BIstste
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Brils! tOfmMftL d20dkz0 yddtse j (s ddzd COdj tts:
M {IsOdzsdtsds dL BOLT H Odzdz" 27H 27j1r )& dL H §
fcsCOLOdE HjIsOdz c¢csttsdzhIsj2dz ftcOots?2 1
dBsH ddzidH j dzlsd W € Oy d sdzdzOY BOtS qieseo C O Mts

J sBh jd3 MmMdzzyoj Is sy dets i ls ! (fsctej N
o dtolszOdz dets?2 CDB)Y,d dts fist®ji Hj JCABO] EOW o KBS tots
sfdMOdz0 ftesMmiss?2 MEzdBsdkts?2 dzj MCtsdzr Cdra
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BsHjdd d odllzOdddbEdiE" Jikdg kY W™ ; § 56t
Mo W L OdzgdzOW iy sBBtclzH 50 Odzd j o3, dz0 Ctslst
sftejHj dzvjlshmw Isd =~ ded ud MS d a3 n OROLTIs § tod
fpzh j Misezs h OW  fsctej M dsfls’ | frpetf L \OaitisdgQ W
SfteyHjdvjbmY (KOs ddz disH)sD-FI WOBHEGO
fsetej h detsfls! dzOMlstes?2Cd MCOdzgj 6t©O, BYtcj H,
Diul fsGtcj h dztsfls Mo OHjdzdW  OtcOBJ Istetso
1 Cif z2OIsOydd mME Odzj c0O) s tod HJ Ogydilsmw
fsetej " detsmls! , MewL OdzdzOwY ) filsdud ME d d3d
(yodl d IjSMmMlskztcO® d&OIsj ted OdzO, fristdsad@tsfifildsd] «
Is. D) st N desfyls!  jtcodydets?2 ©BteOBSISC
(fsdzdetsddL Oydw d&sHE@E)s) K€ fas dapipy B o o«
if sty hdetsfmlils! olsstedydets? ©BKOBESISSCd BB |
fjtojtcOLBdjded] o jtrmndasisd d €ClszsHiz])dzd 2
tcOL Bippiof sctcj h desfyls f sistelsj dz§ WwOARO d3
f tcj HdAdzOL dzO VW jodHgdstdscAO dzt detsec s ddzmtf j S Isdtetso Od
(CAI) d f(fMmistetsj dedw o d tc I3z Qiiddef! 2dzts @ § Scagytddsd d
tcOL o3 tcts o (sf11) tsls 1 Is O ozts dzdzts 2 G J s
ftesd CIsd tcts o @ jods ¢ 0O dzd3J coO¢, Ot tod d3d
VXinspect, PowerINSPECT, Geomagic Qualify, Inspire Hexagon,
ftcj HdzOL dzOyj d&zO H dzw o dtolslzOdz! dats? syj da
MCOdzdtcso Odzdwvw, Ctltter j dtseclkzls Brils! o]t
dzd B ts  sstl-dgtjHH]j jdzd .

] COyjmsej B9 Qddsso B 'ddpdn dzp b B Is T 1 dz(
HHS O1 Hte d l1dstsie@sidiftc. B dz d L ¢ B § ayddjsde dkj
Is 4 ~ dzts AFHFE d dfudeOmMisd ¢ © ( §f dztsls dztsyls dmn
MtsMisOo dzw j Is 3 .1, Of&f Is s jifigs ts M¢ Odzd te 59 O dzo
s lsd yd M¢ sBaANGgYisDdBpectjuminH o 2 d3v € Gisth)l o Qlglglg" d3d
Bl jSIsdo@@EslsOsh jd&3 s ftoddydfkz mMistlkzd
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stsydetsfls!: MSOddtetss Odzd v i @O D s B4 i)z 1 5 81 G &
sBl jCIsde 25 i (dzOddij dz' " OW 5B &ZOMIs: S

td&yil eddsj o fsdzeyd dedw HJIsOdzdL dqtetso Oc
qH] dZsdW S Oydesdzdzts?2 i IsCd OolssdiisB ¢

[ dzv sy j dz€ d D-f s dets PBIPS Fdzj3tc © B " dzd L C
COdzdB tetso sydz j Is j dzO, G Jj B3] Isiedgts H j TAY Isi3e tg
o § tsdzdzj dze@ADddtc & te O d3atis B Is@f)f.. | J sd3d sted y
OL 3 6" IsjDdf j UOBdz) 3 ) dzde Odzdm! JlzlsY B
Yd telsy ydz' = tcOL di3j tese M CsaBEae 5 dpd) d2ORd [ to C
Inspect (CAl) O 1OCYJ fted ftdiishd ¢ Otolsr t
dzO G dzW H dets 5y J ded Isds) Ismdafiddzissily) Qafedd datydgias d d
ofMmj Bz B ¥ Bz

RL 9 j Misdats ,D-y sy Isdtc df <3 ADNI/EFRasdzs @ af dzd © O j o
Yd e L Mo dzs 1 CMistelzH jtcO W ddzOd3j dzls  ted
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ftsif Jtoj ydesets MmJ yJ ddff e s W d dets dalziststs DB dzta@ts d:
dmmdzi Hso Odzedd BOSC totstf o jton datsMmisd € Odzd B tot
o jddyjddjd Hs 300" B" dzd or wodzj dzg@ tcOI
odH] HJWJjCILBe (tdmkzdetst

OB A YMOEOSlsjtedmisdSd dmmdj HEj &' &

. 1 dzOy g ded v
] OOk Ists _ _ _
Mdcedzj dzls |[HsSHj COLJS BMOL H
[OMMO HJls 0,0580 0,0474 0,0508
[BI Yy d& HjIs| 44021,277 | 44691,286 47 892,2

1 s jton dzatsfls &ZOf § yOlsOdzdzsets B OL YO
fso jtendesisd d&zO@ CtOdzd BEERAD-BSH ] WIE «
o sdzdzd MistsMmis! Yoo jtendesMmisd. [(YBtO d ojteh
Bzj Ssste’r 7 COd" R ddijs kv & MO Misr C o
20 d M-aAD-dgsR j dzd. ©C &zOH yOlktmls: d flsr ¢d
D4 j yOld, o Isto sotegddgils,sm€0¢ d MStked
shtse j ddtshis! ¢ 6] OdB-f PUuP d .f g fffpGs d &
nOOSjtedmisdC Ok MS &zOH yOktsfis: d Ddij s
MC Odzd tetso Odzd d . [ HAOC 5, o sizd&d s sdglsds,,
COMY 5L dzOY DY O dfdideftzfo Ptz Ys dzmistez S ydd M 1§ «
P s dzyOdzdé, O toj Cdmlstedielzj BOW 50 jteh c

litwjn fJwse jHjddyd dniplagesp@dzdy
d B stels d toitsle @adis dzdz j  f toopEtsHsjdedfdz dzYf jo ts o3
ftcj Ho Otcjf Is jodz'tcddt® dzd © O dzd | . | diztsB Odz' dzr j ts
o' tcOo dzdis@diRd s besfitdjesids Oo d dzd: 0, 1§ B3
0,18 i3z ( d Q=apey jrdm)w. tslsC dztsdzj ded 2 1 dzOls ts dzts
Ud telsj y 0288 )(,teddmj. B" dzd o' HJtey Ode" fted dn
CAl, OC COC dzgj kS &OHT 9 Odzdf* o kS OL Odzd
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69132 435551d3ck 47 892, 466 7 8 ,
Okjffjtedzr J 1 &zOstsdzse ™ Isj d&zO, M

B) dMmatHdz J yYdtelsiyd 1 dzOIs

})r°0, 1 ¢ }1r°0, 5 11°0, 06 ) 1°0, 5
o) dzOf j yOlOdzdzr j tsBi jSIsr d st
t dRBi[ftejHjdzjded] GISCdtsdzj dzd?2 te@ads3j tetso
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f OL dBjter B jH]jE I SO Mtdjsdzj j
Ldz2Oyj dzdv a3 s stede" = t©OL d&3j eso ¢, 1, J
fedzsydlsj d dtsj GCdsd ddj tldshdls] d d
COL dijtlsted yOlsj gzt tizgz) s Olr ddzmf j SIsdetso Oda
kOB dzdyj 4.
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t6j ¢ tsdzils stEfswdjdizy 2 ts5 0 Dsh il NsjiyIs dnfatkopt® j Is iy w
t OfmMMdisistej dede | o dzkzlstej dededd d  ®tzj y @ §f
f sdzd dzd tedz” = 1 Is Odzts dzdz” RFFFlsigidz SO L 5 p ©dzts dztdyg
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odzdw dzgdw dzO dL d3j dzd dzd 4 BOC testcOL RBPste 59 .
Btsdz! h j j o dzd v dzd J BEHJjIs COL."™ aPBW o dyjtde
Istsydzesmis! MOOOOA BdptOGzdfisBlse j )y H] d20 CBMo
f sz yoj dits? o jterndzsMmisd M ME zOHC Od3d
1tsdzj § bjSMmMskztcdtetso Odzdzz  ts9 j tem dzsSMis:
fsdzzydls! dzj bHOdsH! .

U OB dzdlytOj L zdz' IsOlsT odulskzOodz dz" n ( ¢ tsd3t
lcOL d3j tcts o

oL By er o/ a/ 111, &G
HtSH ] € Ol Hts dStsmMOL HiG

CAD CAl CAD CAl

18/27,71 | 17,77/127,12/ | 24,2/28/ | 23,68/27,24/
1 40/ 1(39, 77/ 147,6/53,246,59/52,49
Ds,d3d3 o dzd Al +0,23/+0,58/+0,230 , 5|+0,52/+0,76/+1,01/+0,71
Ds, 3¢ d3 d dz¢+230/+580/+2360 , 5 3 +520/+760/+1 010/+710

l eslstsisd § /
s smse dL

1 dz2OyJ dzd W

RMatsHY dL §odzizyj ddzgr = HOdzdz" = 8 dzd dzd
BT dzs bkfMksOdgso dzj dats, ylsts Mk idOtedzOW 5N ¢
OB M d sfaBPyd dzgj dOded M jcts S dsdy dzd
ftjorh O, 1LO0LcddsoBEts ©OL &Bj O mMehkos
slsC dzsdzj dzd2 65 s[4f MdjHkjlk BBWL Olsj d ¢
cOL d3j tetso .
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©OL tekh jdzdj. (&Ml &Stslstjhdd fMowL Odz |
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rj%jClsr Mmkh jMmsoksls o &OIsjtedOdj ofj dHC
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]l dodzsBadmdzsC Oydwra HBdBBddzdtelzs Is fHo dc
CtcOjora HfMmaEbd@tdw3d d ftsHsd dzf | dzOf
d ojddyddlk Mmdj"jddy HdMdasCOyd?2 sftejH]

3.2 l B89 jton desfyls dzr d , ofrpiEAflsddsjlsdgdaddg c
tcOL tolzh j dad &

[ j sOdzdzd y B3P d e Odz" , ftsHe jtedOj i3 j B
mMotsj 2 fsojterndesflsd HJWJiCIsr ) odHj 3
Slsdetsh j dgd & ¢ odzzlstej dgdzgd d&z Hj W j S lsOd3 tsda
BOIJ edOdZO BBz jJ ddzlsj dzmdo dets fted Isj oBY 4 @

| dzzlstej dgdgdjjS s S d&zOMMdW dydeks sy § s
sy telsOdzd?2 d 6tdj dlsOydd odbkzlsted B ¥ ©3O
HdMdzs S Oydd, ftesBjcOwY 5 B Y BE dJlsOc
ftow gsdzd dzj 2 dese s f jtoj BB h jdedw. o©vOEC COC ¢
ZO fHtsddesMmils! BOLjtedOdzO, It 5 ttOMMmissW d
ftso jtorndasMmils! Bsydes IsjtstejlsduyimMéd fftjH
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BOjtedOdzWs de® P58 jitcn detsflsy O HEkzcetsd3 |
Rn ®&OftcOodzj dzedw HodXYjdedWw IsOCY] BEHEIS
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M3ty jls sftejHjddisudBl O] O ddsgd dzse Gizls 6]

BHYTPEHHUX TPELUUH HeT, 4YTO
CrocoBCTBYET MPOTEKaHWIO NacTUYECKoM
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1 sdzj j f SHictsB dats j s dmOdzed J ts 9 (
BjOkdscteOWdyuyj MS sk btesodz d&zO Hoedyj da
Bzt sydmdzj dedz" = tOBtsls, MW@ d Ctslstster 7

3.3 [drnOdduydmidd dmfrsOdd” GOJELJO

Ajda' s &jrnOdduymMcdrn dnyr lsOdd?2 wodvj
fsejHjdd® 6BKOLYBS, D @ZzEGFEA § d3jdi" st
o dzz Iste j dzdzs ¥  dzjidinff Casdzdlasinfisls 9 | dzdzOw  tsyJ dz€ O
Msftesilsd o dzj dzd © HjWttedz3Oydd ) Emdztse dw
1 d 8BrtSHd B3sMis ftctso j HJ ded W d3d » Odzd yd MG
dzp ¢ sdz' ¢ d d&3d f o ydpdeO &Y. Ll lzj lshw s tog
~OBOCIjdmisd ¢z Jus@L WO Wit ctE@nde? sfilsj § J
sftcj HJ dzdIs! ~n OtcOC Is pts 5 tisrOR tc z sjydedizgd B 1 ts &
B3tsH j dzj 2, Clstster j B' dzd f sdzzyd dz'D- s
MmMC Odzd tetso Odzd W ftotsH J W stc d3doticy dsO dfde’, =  MttsH| tsC
tcjLEzd sOIsr 1 C Mifizj tsdpdgPdBld s ay dfi)ddg Jaddis ¢ s d3ts |

rzwv sz yj dedwv BtcOL yse M fftej Hj dzv d
dzj sBrSHd Bts  sdzlsQOIs'diizd & j = dats dzts,¢  Yt$ )€ ts1d3
B ' L Isk dzj M dztsh dets figl®©H d o d tdedz'HJO o B fzn dzts dzts G
hlsORYf s9 € O, A Isqy Hicz®f Do Wz § SUv OGS & IS
sjrdsdzsecdj?2 dzO MjesHdwh dzed?2 Hj dzg DWo dzv
i 4 y @BH (FusedFilament Modelling) , ftcd foodkshd ¢ slstst
i 5 dzts2=08tO o dzvisjddyy Wi IS g ji oy ls BOIjted Odz MisE dzC
f sdzdz®@ tiz! dzts 2?2, thsezRddotdsj2dzdzs ¢ YOMis: d3j
LOf sdzdgw 6 Is ) Ists2 fiYlsy)f)JCdE S50 o OMECs dif digjdazdl Vs ©
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11 2 25% PLA X 299 | 248 176 | 27,8
12 3 25% PLA X 298 | 248 | 16,6 | 28,8
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16 1 100% PLA X 299 | 249 | 17,1 | 30,8
17 2 100%_ PLA X | 299 248 17,0 335
18 3 100% PLA X | 29,9 | 24,8 18,6 | 30,1
45000 1_1_25% ABS F-S
ol s
s
s
_ o s
Rt
Lo s
— s
swo |l IR
0 - ; — 15— = 18 3_100% PLA F-§
Tlepememente, M Q)
45
40
25 /\. B /
30 —
T 25 j
s 20 e————
§ 15
10 e i
5 /:T_ 25% ABC =2 50% ABC 3 100% ABC
) 4 25% ITVIA <5 50% IIVIA —~6_100% IT/IA
0 2 4 6 8 10 12 14

Ilepemewenue, mm

58

B )




1.1 _25% ABS T-§
2 25% ABS T-S

3 3 25% ABS TS

34

41 50% ABS T-S

52 50% ABS T-S

6 3 50% ABS T-S
——71_100%_ABS_T-S
| — 8.2 100% ABs T5
— =9 3 100%_ABS_T-S
——10_1_25% PLA_T-S
— +11_2_25% PLA_T-§
— —12.3_25% PLA_T-S
——13_1_50%_PLA_T-§
— .14.2 50%_PLA_T-S
— —15_3_50%_PLA_T-§
——16_1_100%_PLA_T-§

32

30

Temneparypa, C

28

26 /78

— .17 2 100% PLA _T-S
24

— —18_3_100% PLA_T-S
o 1 2 3 4 5 6 7 & 9 10 11 12 13 14 15

HepeMemenne, MM 9 )

tdmit 3o kzdz IsOIsr G [w

3.3.3 CCmYj tod dsjdaBinls daP drdh pztsESMm4s)

[BtOL Yy’ fj yols ©dzd fiy! gL f tsdzd d3d tedzts G
tcOL dz" &3 Yo jlstsor di3d f ded3j delsOBd, SCBlstster
odzdwdedw dzgj BCOLTMr908ls. 1totsBr dzO tcOMmlsw
fazsmSshmisd §Juold ddd wjldgj "ij@Rd wd +e¢ fflsdeti
1} (ted Mz detstty  4Ogtso jHydzdw dMYfr lsOdzd?2 BT
Walter+Bai LFML ) dzts d3d dzO dz! dzts 2 M4lzts@). AeDB @1 y r(
BOtcC dtetso Odzd iy d dmfrisr 9 Odzd iy ) f tots
fseorhjddj ¢OUjMmlse ORYdelss® jHQ digyy I8 CHnfifl§ @
9" Lo Odadets?2 yj dzso jyjmeddzs W OC Iststectsds.

1 tojLizdz OO dmMfr lsOdzd?2 B dzd f 5z
{4t BiMygde®j o odHj COLlsddld. 10 tdhizd
tcjLEdz sOlIsse dmfr sOded?2 yYjlsrtey m tsBiOL Yyt

59



{ dfm.i 40

o g0°

A Jted ] dzls O
sSBtcOL ytds
f4uOlsd

(nopmans k XOY)

60



t WLIRMY " SOIsj dz' &
Hdzw ftetse j HJ da

tdfmil g di3j o' §sdzyoj &' 7 &BOR ddedz” -

61

H



3.3.4 CCMmijteddsj dglst dzO® Ekfls Odztsls dzlz

RiNMdzj Hiso Odzd ' § B o & My dzds Ols WelterdztBai BO"
LFM-L dzts o 52 B H &)W dzls &g dz dz dats 2( teigofpl2=p®od 0 ¢
k) sted udes sz yd S &z dzOctely j ded™ ( ted Mizc

B )
tdmif88d2 eodH dMmfrsOlsjd ds?2 KO dd (

62



it g J Sslstster j tBteOL Yr HB d f tsidzj

Kosn-eo yuknoe

HIl 6 HI 4 HIT 2
tdmMiekBdzB yOlsOWY HJOGCEKLOBRBBO o' detsdzd o ts

63



1800

1600

1400

1200

1000

800

600

400

200

Ko.imyecTBO HHK/I0B Harpy>ReHHUs

0 | -
9@’ gQ\ ,qQ\ :\f)\ f\‘)\' ’n\‘)\ ,bQ\ ,bQ\ ,@'\ Tb\ bf;\’ Df)\

Opuenranus oopasuos (YII)
tdmiuk&dzB YyoOlsOWw HJOGCELLORBHBO o dzsmdzd o ts

1 dH dzts, Ylsts twOL telzh j dad § sBtOL Yyso
L O 9 Olstse, kit j WOtz gdas i i34 4 e d M @EY | &
tcOL dzdydd3r wWOL dZzdydwy o BtOLtSI Oah dr Mw
tcOLtlkh jdzdd M o Mk Od3d) . Cls esoattedls
sCOLT 90]jls adzdwdedy dz2O tOLtlkzh jdzdd . v OEC )
3D § uOlsd o f &zXDY)f PdR)fHs Bdr@ (ud mdzs yd ¢ d
SBtOLY" M Btedj dsOydpd ,110 60604 @LidGod
46).

3.3.5 [ftejHjdjddj kHjd ds?2 1 djtsc
BOls j ted O &zO

] LOodfMmddismisd s ) d dMosSHAGE?2 ¢j &
RO Wy jded™w Ty Odw d tcOfpsiv ¥ da s Sl |

64



sftcjH] dzd Is! dlstsegtso lzs f dztsh OH ! Mmd ud dzd
HjWsted3Oydd Mdsydts, O C0O¢ HjW stedO
f4duBs WodvwjlmWw HJddOBdU) MEdd dzfj EZydl
ftososHd &zl 6 4§ dsh Ond Mmjyjdd” dMEsH
A=) d cOdzlsj d sabePL dgisdsts f(SL o 5 dzd dzfs 151
LdzOyjdedj dzOfftewy jdegd?2 tcOLtelzh jdedw deff jed
2Oy tew y jdzgd?2 tOL Wk jddwyw fted My Olsdd.

10 tsfdjHdsg 8 1 sOfj ®RjlssHdSd ftots
I dzgj e st s¢ dztsh j dzd W fs5 Mstslsdetsh jdgfs §HCTr
z tc ©9 dz]3dzd v wWdLrdyd M s2 Issy< d Ltej dzad W
My sMmse dsmls: HjlsOdglls iy j@L odj MdsOHEM s ocyAs =
Msfteslsdo dzv Is! MW o dzj hdzj 2 tOBEIs], dOY LOE

Mozt V oF 1k V (4)

Mz Qls B HiS'E Cq J (5)

o _F _F Rey,H o F F Fg 6

Ufr]>| A D2 mmi J El:JOfrjlsA ab mtg@fr]L ()
Cr

G="—o 7

- (7

CHNwsd BBOMMO tsBA O ig®ls detefmyls: wyjdhmssets i
B Ctoest st,u ic iy j dz L Off t5dzdzg tzd vizts isdptisiOls +
fsdzd 3 edetse s BOIs | ¥ RdzOG B BYtedd L t5 Ot GlLE Y @zd3
dMARH&EZOW of MislsO yd dzd dzhitedjuyj e dfigdy s dzdPe
GOdzls j dzj 5B te OL dzBBElsH jsdz'teddts jy O, dzjdielss s 56 dzsh

lted ftetso jHjdedd STy jtedddj destse B dzfs
o' BtoOdzdzts2 G jtBjlstedd d tOL Bjtetse ftod teO

65



Hazw  Bj s Odzdzs o ff dzts fi) SO drfp @edztc Jp b jcsgw |, 4 °
blstsdaj dzd2. 1 odHbk wslhkkmisedy dd¥ stcOy
o dzzIsted dzj N dztsh degse s BKOL YO yj ddls!
stebHdzs2 LOHOYj2. t(jLbkd OT dhmir lsod
bHjd ds?2 1 dzjtec s sclszfsh O Hs?) Mt @B U8 i
Slodztsh jozgd j o8 BN j2 1 dzjtecdd m) W chBesdd:
dMlssydd®PrdzO2 H j d2 ¢ cOWIdENEH fridey) &g Qe
GOl jtedOdtses d OCy] GftejHjddd o] ddy
f sdzd d3d tede” d3d tgjdD dzde3di M d &3 =~ stesh 5 O
s OtdW dsd yj MSs2 L Oodidg ksl & .

Tt dfd MB e d
o HEETIIL A GilLbd 5O
LeY ted dgj c
- s fshistesj dd
I HdOC t OB
Of fes¢ Md BO
T e ) WizdeC yd?2
oW dyj Mm¢
5 dL sBtcOY 4 d
S i Co w0 51
e 0A): B) (€
, BOM dgdzn H J OG
¢ Of § 615¢ fd 50
WEdS uyd2 dz0
A 02O f o

.Hapmrenmmm MM - B ) H O dZer : fr] H
(1] 93=0)5).

Cua, kH
=
<
Ne
e

N
TITTe, T

e

Cuita, kH

66



oW dSedrgHdzOdzv R [t GBtOBOIST 9 Odzd M-
U-Andzj CSHBxcetf v OS¢ COC ctOWdSd or cgtolzy Odzd My
MemMisOo dzj dedw Of ftesSCMddBzdtelze h j2 WERIydd
4 dz20yodzO SCOlsddzC © L OctcaYP &BMm'd osfftcigtad
CststeH d dzOIsT dzy dBJjdajJ 50 bktsyyd ¢.

 Odzd 4 , CststeH d dzOIs T L O&xtedtdf Otizf fgj H p dzfd
Of ftetsS d BU WS dgdg@™ o o dHj f t5dzd dztsdgdsO dz
f steWHCO. [ Odzj J BIIsBHBAR fftowdBtckze sdzr dzd ¢
fBHT dzlsj ctcOdz! dets? WEkdzCydd s OfftesC mdd3
f dztsh OH ' Msslse jIsflseo zs h Ow sBh j2 1 dz to
sBl JCIsdodz2 MisYJj dgC dhts v7 BKOL Yytse B dzts
Leluw. 10 toedmMizdzeC )] 48 fHtojHMIsOodzj dz@ toj L L

Ot OBBO dzO td Mz dz$ § 489 Wwodzvw jlIsf
fsCOLT 90) Isiyw f JtclJ - BH tsls sBtOL yso,
(f sdzd i3 tedzts ¢ €93 BOEGEE]PHEO] B3 sBKLOL YyO&.

VicQodzgjded j s f jtoj RnBHW WodzWw jIsfpw dzse Ote
9 COydmkesj Otelzdzj dzsO twOMMBOIStedo OJ Ismw
iZHjdz dets] 1 dzgjtcetsf sedzsh jdzdj BOIs] ted OdzO:

c=Anm +B (8)
CHNss bt d@3OMMO Bt @ Jy &) dz6 dzj e B8 ts6 dztsh j dzd §
dBi St WWdydjdalsr, f§tsCOL" 908 dj ROtLOS

Wz dzS ydd.

RLoO jMisdes, vyt ftd f§odshd sflsdyjms
fskzydls: HOddz j 5 §jtej djh j dzdozsshoorsde s
BOls | LGP B EEHO § sHMYklE'| &@s ¢ dd g8 dd s ¢ d
M dzsh desets di3j sOdzdzd yj MEse s BOj ted OdzO,
sBtcOL YO, zOdzj MYy d3 dzO© € tststeH d ddOlsHiglsEj df dzt
L dzj ey sedzsh j dzgdj  dzts o THs dzy dzO y jted@dip s dz© 6 &
CwOW S BicOs dzj dad W

67



L)
b=

a) o)
TR 3=10 3,5
25 ; ’
3
N 20 3,
5 305 (i, %-*5 B
g 15 E o 25% ABC
X o s : . 50% ABC
) P S| e
ABC 1 . :
5 IL7T4
Juneiinaa annp. (ABC) 0.5 l
Jlunetinaa annp. (I1714)
0
0 5 10 15 20 25 30 ’ 0.5 1 1,5 2 2,5 3 35 4
Macca m, z O) Maccam, 2 B )
14 [
,‘ | nonumepsl
1,21
{ ],OI:
g
Zgo,gg { HBI L 6OW dCSd du
~ )
§(o,6‘ LCly HAzVW tOMM
0.4 R v =-0,306In(x) + 0,9608 d3ISHJ dz! er a d30
cmanu
0.2 anomMunui -
0,0 :,,'
0 10 20 30
Maccam, 2 o)

[ dzw f tsdzlz uj dzd v f tetsydats ils dzr 7 =lo}
fesydshisd/ sjSkyjmisd) dzjtsBRtHd®Bs §isr
AOSIdUujmMSd, MCOddttse Oddj Istojblzjlsmw
fesydtshisdy ° SO©OCkjtedmisdS &Ol] ted Odo
foslsj COddY @Yt ®ddBPyddEd Sslststtkzs S OL T
COC odzlstoj dededj Gfsej dedesfylsd flstets] dad W

f tc

SojHjddw 1 CMfjtddj dzlsO.

68



L Z0o O 1 &d d3j t3D-MS Odzd e o Oded tej € 5dzfls ts bz
GBI bbtedyi MSdnr hBsH | dzd 2

rdzv ftesojHjddy dihMmdzj Hiseo Odzd?2 dfi-s f
BsHjdzj?2 or MsCtsets twOLwjh jddw BT dzd o1 |
RangeVision tc OB ts5ls @stddddgy difftz o 1 . s tepdsve Oy d fiply 4
ftcdo jHjdzO7.0 IsOB dzd yJ

v OB dd Yy® j ~dzd Wy M OV D-ME PuzRdngedidiond ¥ 3

[ BdzOMIs t OL d3j | v tsydats 3D-

SH |
I J MCOdzdtetso O|tsB ) j, B3 3DIstsy § teOL toj h

| &OGC¢ M. 450
Premium 17 3000 | 0,031 0,16| 0,043i 0,35
B dz. 66R

BOECM. 520
Spectrum 107 3000 | 0,047 0,22 | 0,0721 0,26
d3d dz. 133n

413D-MC Odzd e B g B RPgjOL tl® 200 &R HEs 30

4 C Odzd totso Odzd j fteso SHJ dzts iy Is to j dgw fi)
Mdsj dedzr 7 SEIOKI Lo Hfas Btsdz! P sz ftsdzg (€O
fsdzs (COBiter 25 d3d3s) d Mbodsi "V dedetsd (M

25 &&). | COyjMmlsej ©eBi jSkktses dMmMMdjHt
BON Jdetsistetsd s j dz' dz" J dL HJ dzdWw (fdoz),
dmfrlsOdd2 ([RrR), Mkojddedow (ul) d

]l sHictsB dzOW ddaW sted3OYydw s of BtoOdad d3 d L +

SOyYHB] dL orBtcOdzdz" = dLHJj &2 dd3j JlIs
s¢COLdzdo @ dzdw dzgd 4y 20 toj L zdzt SO d f thyls O dzts
MS Odedteso OdzecPy . ( s OB gz y O BDEE Puelzf dedsp | adzff ¥
f s jten dztsisd, gdzd o dJd or M dJ slstc Oy O
mMf smise dzts s d me j 50O, fsCter 9 Odzd ftotsw o

69



sBteOLEZzs hd2 HdovdeCkz B dzsets Yo Is@O dijsfifjdap
fteswodlsj dzv dzgj Istej Btso Odzsfy! .

vOBAB Yk sSHdz" jJ] HOdzdz" j] 5 dLHJddWd

T |1 OL 9 Odzd j [ OtSdets [ f dMOdzd |
s Odz' |,
it " yoec 9" ¢
1 [ ¢ 2z-1 hlsORf tso € O,

| ff dzj dzd w2100
MuJ g dd ded #ZO¢ ¢ tc Offts ydzs

, st dzh Isj de-zxoasl 0 22 fls O dz' dzts j iz
Gjdzj eOBILO U fsCter Isdw

3 IJBG&&unmgBJ¢45 fMlsOdz: , 7 SdzsH
ftoso SAASSE dd3

4 |rojtedats? €z Y4 1 *QEEQ”

sBi Y BBdzOW h s O
5 |1 OgWIsdz" j d3j H|& -1 ZOlkzdz , YjSso
6 |1 tc] dzts€ g 1-2 1lm, ddls+vy o

s OB yqg Mtse j dzgdeslsd dL HJ dzg 2

[ Ot dtclf MtsB j dedets M Is d

[ 621 zd mMlstseo OY  H j IsOdz' |, Istsdzh d dz© ¢
slso jtomisdwy d LOCd §S¢d, ydwWwts

[ 622 sBl Y d3dzOW H JIlsOdz! , ty BtO YV
BkC o j dzdzOW BOtcC dqtetso € d

[ ¢ z-5 ftesoskzsC O, dqLedes", C0OyJ Mmlse

L el sBl Yy B3AzOW HjIOdzr, tslse jtimisdj
BOtcE Jtetso € O

g 1-1 dMmlstsotsy dqLHjddj, tjd JW¥ d3

g 1-2 dzj Btsdz! " OW o' Ml O, daj Bsdzsna

70



dzv fsdzzyj ddy ddi stekOydd 5 ydWtetss
B' dZO ftod dBj dzj 2@ Isj o dzdS O Mo dgj "y decats G ts  f
fsosHdMY MCOdJtess Odzdj 5 BBd h Bk
L dzj sj dzlsT @ jtsdjlstedd, O LOkjdB 5 &O
fEHMsOo dzj dad j ztsC Oz dgs?2 B &ZOMIsd. I tsf)dz
fjtcor 2 dzOBtte [Uv HEBOs W jlsfw okttt dz
sthkd3tsH j a2 . 1] My Oj, JjMdd oL &)t &sS od
ofMj?2 BdOMIsd MS Oded tcts o Bdpdrs i’ MY GdzROEHS®
(edmizdaCs) .50r O34 fGtd dOdzdudd &j z¢dn H
qLHjdd2, Brdd f§odkzyjd SOyjmlssjdud j
Istcj Bso Odad W o3, fsMisOodzj dzdz" d3 € L OH OYOds.
MCOddtctso Odzd™ SOSCY ] GoLodwsls twWOMYEBL
Yo j lsstetisH j &z ( 8o Mz dzgsC 5

tdmirdBj dzd™l [(dzgo jteni2) (& i) sH @
qLuj dik-dss ] dzzlssaldzj dedj B ZOCO sty ¢

I shBddBs o' NS y®@Ss | BB disy dzs 4§ ¢
kjCMmisktedteso Odzdzs 2  stsH j dzd Idip O k& Wy deotsjdi B ag
( BOC toglimts odHdd 2 CdkOLEBd yYj &se jS 0O) .

71



tdmirbAJ dd 5 10Q
dmetsHdzts] dL H,

BT St-kdQ3ts H J dz' .
{dmirRE B j dzd i 1O
dMmrBBHdSy dL HJ dzd §
fosw™ e dlsjidsy-dgsH Bdz
dzZdyjots?2 d GBSt
Gl lzo § dzd yd dzdzOW dzOH

it BT RBHJ dzd2j: T HC
dmMrtsHdzsd dL
BT sttdits H j dztdz© dzg ) |
Yyo jlsdets?2 Isj ¢

it dBRTRL HJ dzdlj: 4Q,
dmMrHd j G jtsd3
9,1 stbd3ts H J dzd .

1 Odzj MJ dad J BjdEtets fHttswe dlsj dzw L Oa d
ftso jterndesflsd dLHj dzdWw d Wwodzw jlsfw sSB W
or MsCdid GlteOyOljd d & d/ dqdzd ¢ 5¢ dzt
tdSsdmistezd tetso Odzdz sil-d3tz® | e dztRE @ d B [ 15! C

72



oHOM dgj 2N j 5 Hdzv ftetso jHjddw ydfdzj dedetse
fsor Mdls! toj!'Oded ifissfdeddesiipy & teQmyy sdzr & L O

4.2 lwddydt fpshySds) ded tebsias@dsd V3

1 O ted Mz dz€ § 54 ftcj HMIsOo dzj dzr toj L L
ftse &g " v dzdzets Bz ff te d dzy fifclz .j  rdlgy Jlsczls(d Woldfd§jO U sk
tej dz' j W, Yylsts esoattedls 5 o MsCts COyYJ Mis:
HtcOQodzjdzd] o' Mslsr twjdz jWO dHjdlsdWds Oyc
ofmMin Codzstetdz dz@ » tOL Bjtese 5 ttOMMBsIst
o ftdz “OsPB(MEkAnzdatsE 55) .

b+ @

b) f 7 .

tdmitpdkzdz SO HJ Oy Odzg 556 Grdeg ¥ 5

73



tdMmMieE®odsj dedj @AOL d3j s 9

43.DMCOdzdtetso Odzd ) §dzd Bj tedzgsets §toslstlh

] COyjyjfdsBs jSISO HOd dzj 2" j o md)iBisdzicy ¢
s tsdzC tsfls j dzdz® W j cdijlsdpisz? C o' dzO e IsCtaty [<htat ez
ftcj HiNlsOo dzj dz@. dZPtcE R dzf j B 5 dz o DEf g laytDelscfj «
fts IsjQdEkged @pfudaOmlsdS O (§f deslsdetsfls: df-
ftsfls Oo dzw j Is 3). I .4 Os&f y jeif Chish M Odzd tots o Odzd §
sflsduj NS sBandgCisbdgpactjuminy Ho kY ¢ ORj e OB,
fts ftcddydflkz MmMistczClskztcdtctso Odzdetsets ff sSH Mo j

{dMm.il B&lsslsdf cujcdjdzls Ster dzOe (Mmdzjo O
f 4 toj d3jlsdeddtd Af dz' o dzj N dajf c Ofg O] dz<7 ft |

74































































































































































